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INITIALS  USED  IN  VOLUME  XXV.  TO  IDENTIFY  INDIVIDUAL 

CONTRIBUTORS,!  WITH    THE  HEADINGS  OF  THE 

ARTICLES  IN  THIS  VOLUME  SO  SIGNED. 

A.  B.  <L  Rkv.  Albxamdbr'  Baxxocb  Gsosast,  LL.D.,  P.D.  /  Stfrliiic   WnBui  Almndir, 

See  the  biognphical  article:  Gbosast,  Albxamobs  Baixocb.  \     g*rf  0f  (i^  part). 

A.  GL  MtOm        Amxbor  Cussmak  McGmsKT,  M.A.,  Pb.D.,  D.D.  f  Soantaf  (Cki^ck  Bidmtan^ 


Kim  CusBKAir  McGmsKTi  M.A.,  Pb.D.|  D.D.  fSoentet  (CAt 

Profeaaor  of  Chnrch  Hbtory,  Union  Theological  Semlnaiy.  New  York.    Author  of  J      g*^  i^\. 

History  of  CkristiamUy  m  the  ApoUdic  ilft;  Ac    Editor  of  the  HtMlaria  JZcdcnel  .  ^^^  ^>'*^ 

cfEuicbuia*  ISOMBitB  (In 


part). 


A.  D.  HimiT  Aotiw Dobsom. LL.D..  D.CLw  fWeeh,  Sir  Rlehard  (mi  part)\ 

See  the  biographical  article:  DosaoN.  H.  AusTix.  \8ltnMb  LMnnoe  (m  fart). 

A.  Dt.  AxnnnL  Demdy,  D.Sa»  F.ILS..  FXS.,  FX.S.  f 

PrafeHor  of  Zoolosy  in  King's  College,  London.  2oolo8^  Secretary  of  thej  Omimm. 
Linncan  Society  of  London.  Author  of  memoiri  on  eytteoiatic  aoology,  com- |  "'""•«• 
parative  anatomy,  embryology,  Ae.  I 

A.  B.  B.  A.  E.  HouinnoM.  f 

Formoly  Cbrreipondent  of  the  Stomiard  to  Spain.    Author,  of  BtOaraiitn  tf  A»\  Spilli:  Hithry  {fm  part). 
Bonrhmu  im  Spam,  I 

A.  B.  8.  AxnnnL  Evebxtt  Sbxpley,  M-A:,  D.Sc.,  F.ILS.  f  StpnnenloldM; 

Master  of  Christ's  CoOefe,  Cambridge.    Reader  to  Zoology,  Cambridge  Univtnity.  i  Smlttk  William  BobtriMIL 
Jotot-cditor  of  the  CamSndgit  Nalmnl  Hittory.  l       ^ 

A.F.  B.  AxxEM  F.  EvEXBTT.  ^  ^        .  r  Signal:  Jftff»fM5t|iMJ/tii# 

Commander.  R.N.  Formerly  Sttperintcndent  of  the  Signal  School,  H.MS."  Victory,*  1      /jn  a^^) 
PortRnouth.  ^     \     r     f 

A.  F.  F«  AtBXBT  Fbbdxxxck  Pollabd,  M.A..  F.R.H18T.S0& 

Fellow  of  AH  Souls  College,  Oxford.    Professor  of  English  History  in  the  Uni-     Somtnat,    Edward    Sfymov, 
verrity  of  London.    Assistant  Editor  of  the  DicthHorjr  of  Naticmal  Biotrapkyt '       juAm  of. 


1893-1901.    Author  of  EngfoMd  wtitr  Ik  PnUcttr  Samrui;  L(f«  ef 
Cr^tmtriAc 


A.  Ofc*  R«v.  Alxxamdbb  Gobdow,  M.A.  /  -_,.^ 

Lecturer  to  Church  History  to  the  Univcnity  of  BlancheiCer.  -^BOOlBlli. 

A.  Ha.  Adolf  HABiiiiCB.  D.Ph.  J  ^•J!'*^? **'**  HiOarian) 

See  the  biographical  article:  Habwace,  Adolf.  1  .  ^*"  '^Z' 

ISOMBMII  (tN  paw. 


A.  H.  Sb  RcF.  Abchdald  Henby  Satcb,  Lrt.D.,  LL.D.  f 

See  the  biographical  article:  Savcb,  A.  H.  \ 

A.  J.  O.  Rsv.  Albxamdbb  James  Gbievb,  M.A.,  B.D. 

Professor  of  New  Testament  and  Church  Hist( 
Bradford.    Sometime  Registrar 
Educational  Service. 


SIppaia. 


i.A.,  B.D.  f 

%urch  History  at  the  United  Independent  College,  J  ttuimth  lAhn 

of  Madras  Univefsity  and  Member  of  Myii««j  ""'^ '"™- 


Auxamdeb  Macalibteb,  M.A.,  LL.D.,  M.D..  D.Sc.,  F.R.S.  t 

Professor  of  Anatomy  in  the  University  of  Cambridge,  and  Fdbw  of  St  John's  1  cMMM«ii««An 
Cbllen.    Formerly  Menor  of  Zoology  to  the  University  of  Dublin.    Author  of  1  ^^*'™'°*^"- 
Ttid^Book  ti  HmHOH  Anatomy;  Ac  I 


A.  HiL  AsxBxrB  Msllob.  /  SOk:  Spinnimg  «/  "SUk 


OfMessnJ.ftT.BrocklehumftSon8.SnkMaaiifacttiien,MaccieafieId.  1     Waste." 


{• 


A.  ■.  a  AoMB  Maby  Clsbkb.  r  Smyfh,  Gbarta  Piaitf ; 

See  the  biographical  article :  Clbbbb,  Agmbs  M.  \  Stooa,  Hdward  JaiMB. 

A.  WL  f**  Abxbub  MotTYN  Field,  F.R.S.,  F.R.A.S.,  F.R.G.S.,  F.R.Mbt.&.  f  .^.^i.^ 

Vice-Admiral.  R.N.    Admiralty  Reprcsenutive  on  Pbrt  of  London  Authority. -{  SOOaaiBg. 
Hydrographer  of  the  Royal  Navy,  1904-1909.  I 

*  A  complete  list,  showing  all  individual  contiibutora,  appean  to  the  final  volume. 
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B.K.* 

B.W.O. 

G.  A.  0.  a 

CB.* 

C.  D.  W. 

C.F.A. 

C.H.* 

O.H.Ha. 

G.L.K. 

C.P.* 

CPft. 

G.PL 

Alfred  MoREL-Fxno.  f 

Profesior  of  Romance  Langiuget  at  the  CoIUge  de  Ftance,  Pkris.  Member  of  the  J  Spain:  Language  (in  part), 
Institute  of  France;  Chevalier  of  the  Legion  of  Honour.  Secretary  of  the  Ecole  1  and  Literature  (in  Part). 
des  Charte*.  1885-1906;  &c    Author  oSL'EspagHe  am  XVI'  et  au  XVII'  sikles.  I  v .    r-*  / 

.  1^  c>  o  c  ( StsUn;  Skimmer:  Skua; 

*^  ^'SSSi^'itid.:  N.WTOH.  A.r„o.  \  Z^^^iJtZl.''^'' 


South  Africa:  History 
{in  part). 


AuREo  Peter  Hn.T.TyR,  M.D.,  M.P. 

Author  of  South  AJrican  Studies;  The  Commonweal;  Ac.  Served  in  Kaffir  War. 
1878-1879.  Partner  with  Dr  L.  S.  Jameson  in  medical  practice  in  South  Africa 
till  1896.  Member  of  Reform  Committee,  Johannesburg,  and  Political  Prisoner  at 
Pretoria,  1895-1896.    M.P.  for  Hitchin  divttbn  of  Heru,  191a 

A.  8.*  Arihitr  ScHustER,  F.R.S.,  Ph.D.,  D.Sc 

Professor  of  Physics  at  the  University  of  Manchester.  1888-1907.    President 

International  Association  of  SeismokM^^.    Author  of  Theory  0/  Optics  and  papers  in  1  SpoctrOMOpf . 

the  Proceaiings  and  Transactions  of  me  Royal  Society.  L 

A*  So*  AlBRECHT  SOCIN,  PH.D.  (1844-1899).  f 

Formerly  Professor  of  Semitic  Philology  in  the  Universities  of  Leipag  and  TQbingen.  i  ^^'  T^  BibUcal  Mount 
Aatbor  MAralnscheGrammatih -f&c  L     Sinai, 

A.  S.  E.  Arthitr  Stanley  Eddincton,  M.A.,  M.Sc.,  F.R.A.S.  f 

Chief  Assistant  at  the  Royal  Observatory.  Greenwich:    Fellow  of  Trim'ty  College,  j  Star. 


of  the  J 
pers  in  |  I 


A.  S.  Pw-P.        Andrew  Seth  Pringle-Pattison,  M.A.,  LL.D.,  D.C.L.  f 

Professor  of  Logic  and  Metaphysics  in  the  University  of  Edinburgh.    GiffordJ  ^^ 
Lecturer  in  the  University  of  Aberdeen.  191 1.    Fellow  of  the  British  Academy.  |  9PUiOlt. 
Author  of  Man's  Plau  in  the  Cosmos ;  The  Philosophical  Radicals ;  &c  I 

A.W.  H.*        Arthur  WiLUAM  Holland  /«m-.«„#i,  in—*,..* 

Formerly  Scholar  of  St  John's  College,  Oxford.   Bacon  Scholar  of  Gray's  Inn,  1900.  I  MMMntn.  YlMOOnt. 

A.WxP*  AiTRED  Walus  Paul,  CLE.  f 

Member  of  the  Indian  Civil  Service.  1870-1895.   Political  Officer,  Sikkim  Expedition.  J  Rnrfctm, 
British  Commissioner  under  Ai^glo-Chioese  Conventkm  of  189a    Deputy  Com-  I 
missioner  of  Darjeeling.  ^ 

_  _    .  _  „  ^  r  Signal:  Army  Sigiialling  (in 

B. B. A.  B«-jKBj..^j^^Aau*  ^^ ^^ ^^  ^^ ^^  |    ^\^t^f'"  '"^ 

Bentaiqn  KiDD,  D.C.L.  /sodokuw. 

Author  of  Social  Eeotution ;  Principles  of  Western  CimliMaHon ;  &c  \  ^^^ 

Benedict  William  Ginsbdrc,  M.A..  LL.D.  f 

St  Catharine's   Cbll^,   Oimbridge.    Barnster-at-Law   of   the    Inner  Temple.  1  stiamshlD  fJn— 
Formerly  Editor  of  the  Navy,  and  Secretary  of  the  Royal  Sutistical  Society.  1  * 

Author  of  Hints  on  the  Legal  Duties  of  Shipmasters ;  &c  I 

Snt  Cyprian  Arthur  George  Bridge,  G.C.B.  f ..      .    ,,    .     «.     „. 

Admiral   R.N.     Commander-in-Chief,  China  Station,   1901-1004.     Director  of  J  Signal:  Manna  Stgnalltng 
Naval  Intelligence.  1889-1894.    Author  of  The  Art  ej  Naval  Warfare;  Sea-Pouer\      (in  part), 
and  other  Studies ;  &c.  L 

Charles  6£mont,  Lrrr.D.  (Oxon.).  /  s^i^i  Albert. 

See  the  biographical  article:  B6mont,  Charles*  \ 

Hon.  Carroll  Davidson  Wright.  J  ^^*^.  •»!  Lock-outs: 

See  the  biographical  article:  Wright,  Hon.  Carroll  Davidson.  \     Untted  States. 

Charles  Franqs  Atkinson.  fspanbli  Suooenton,   Wkr  of 

Formerly  Scholar  of  Queen's  College,  Oxford.    Captain,  1st  City  of  London  (Royal  i      /.•«  j^,a 
Fusiliers).   Author  UThe  Wilderness  and  Cold  Harbor.  L     ^"*  ^'^' 

Sir  Charles  Holroyd,  Litt.  D.  /straag.  WIIDam. 

See  the  biographical  article:  Holrovd,  Sir  Charles.  \ 

Carlton  HtJNTLEY  Hayes,  A.M.,  Ph.D.  f  SIztos  IV.; 

Assistant  Professor  of  History  in  Columbia  University,  New  York.    Member  of  i  StUleho.  FlavlttS. 
the  Amencan  Historical  Association.  v 

Charles  Lethbridge  Kincsford.  M.A.,  F.R.Hist.  Soc.,  F.S.A.  f  somenet»  fMirmM  Beaufort, 

Assistant  Secretary  to  the  Board  of  Educatbn.   Author  of  Life  of  Henry  V,   Editor  <      Doka  aL 
of  Chronicles  of  London  and  Stow's  Survey  of  London.  \     vuaa  w« 

Carl  Pultrich,  Ph.D.  f 

On  the  staff  of  the  Carl  Zeiss  Factory,  Jena.     Formerly  Privatdosent  at  the-{  Stsreoseopo. 
University  of  Bona.   Member  of  the  Astronomical  Societies  of  Brunels  and  Paris,  t 

Cesare  Paou.  f -.        ,.    .^^..•j 

See  the  biographical  article:  Paou,  Cbsarb.  \  *""»  ^**  fon). 

Christian  Ptister,  D.  is  L.  f 

^fessor  at  the  Sorbonne.  Paris.    Chevalier  of  the  Legion  of  Honour.    Author  of  j  ngebert,  Klas. 
Eitudes  sur  le  rigne  de  Robert  le  Pienx;  Le  Duchi  merovmgien  d^ Alsace  et  la  ligende  | 
de  Sainte-OdOe.  I 


0.  B.  B.  Charles  Raymond  Beazley,  M.A.,  D.Lirr.,  F.R.G.S.,  F.R.Hist.S. 

Professor  of  Modem  History  in  the  University  of  Birmingham.    Formerly  Fellow 
of  Merton  College,  Oxford,  and  University  Lecturer  in  the  History  of  Geography. ' 
Lothian  Priseman,  Oxford,  1889.     Lowell  Lecturer,  Boston,  1908.    -Author  of 
Henry  the  Navigator;  The  Dawn  ef  Modem  Geog^phy;  &c. 


Simon  of  St  Quebtln; 
Sladbad  tbe  Sailor,  Voyagei  oL 


INITIALS  AND  HEADINGS  OF  ARTICLES 


vii 


C.W.W. 


.D.  F.  T. 

D.O.H. 


D.H. 


CimtT.BS  Scon  Sherbington,  M^.^  D.Sc,  M.D.,  F.R^.,  LL.D. 

Pmttaaor  of  Physioloffy  in  the  Unavenity  <rf  LiverpooL  Author  of  Th4  InUpaHn 
Actum  of  Uu  Ntrvtnu  System, 

Sir  Charles  Wiluam  Wilson,  K.C.B.,  K.C.M.G.,  F.R  S.  (X846-Z907). 

Major-Geneial,  Royal  Engineen.    Sfcretaiy  to  the  North  Amencan  Boundary 
Communon,  1858- 1863.    British  CommtsBioner  <m  the  Servian  Boundary  Com-, 
mianoo.    Director-General  of  the  Ordnance  Survey,  1886-1894.    Directoc-Ceneral 
of  Miliury  Education.  1895-1898.    Author  of  Fnmt  Korti  to  Khartoumi  Life  of 
Lard  Otoe;  dee, 

Donald  Francis  Tovey. 

Author  of  Essays  in  Musical  Analysis:  conprising  TA^  Qassical  CanuftOt  The 
CoUbtrg  Vahatious,  ftnd  analyse*  of  many  other  dafsScal  works. 

David  Georgk  Hogarth,  M.A. 

Keeper  of  the  Ashmolean  Museum,  Oxford.  Fellow  of  Magdalen  College,  Oxford. 
Fellow  of  the  British  Academy.  Excavated  at  Paphos.  1888;  Naucratis.  1809  and 
1003:  Ephesus,  1904-1905;  Assiut,  1906-1907.  Director,  British  School  at  Athens, 
1897-19QO.   Director,  Cretan  Exploration  Fund,  1899. 

David  Hannat. 

Formerly  British  Vice<:oa8ul  at  Baroeloiia.  Author  of  Short  History  of  Ike  Royal 
Naoyi  Ufo  of  Emilia  Casklar;  &c 


( 


SplDAl  CkiFd:  Pkysiohgy, 


Stvas  (tfi  part). 


D.H.W. 


B.A. 

&A.F. 

E.C.B. 

B.O. 

B.H.H. 

ELM. 

&■•. 
B.H.8. 

B.H.T. 


Six  Donaio  Mackenzie  Wallace,  K.C.I.E.,  K.C.V.O. 

Extra  Groom  of  the  Bedchamber  to  H.M.  King  George  V.  Director  of  the  Foreign 
Department  of  Tho  Tinus^  1891-1899.  Member  of  Institut  de  Droit  International 
ana  Oflkier  de  I'lnstruction  Publique  of  France.  Joint-editor  of  the  New  Volumes 
(loth  ed.)  of  the  Encyclopaedia  Britannica,  Author  of  Ratssiai  Egypt  and  Ike 
Egyptian  Question',  The  Web  of  Empirei  &c 

Edward  Arber,  D.Litt.,  F.S.A. 

See  the  biographica]  article:  Arber,  Edward. 

Edward  Augustus  Freeman,  LL.D.,  D.C.L. 
See  the  biographical  article:  Frsbman,  E.  A. 

Rt.  Rev.  Edward  Cuthbert  Butler,  O.S.6.,  M.A.,  D.Litt. 

Abbot  of  Downside  Abbey.  Bath.  Author  of  "  The  Lausiac  History  of  Palladitts  " 
IB  Cambridge  Texts  and  Studies, 

EDMUND  GosSE,  LL.D. 

See  the  bio^phical  article:  GossB,  Edmund. 


fsooRtoFoniii; 
\Spolir|.Liidwig. 

Sld0;SiB; 
SIvBS  (tfi  part); 
Smyma  {in  part): 
80U  (Asta  Minor). 

Sluys,  Battts  of; 

Sptln:  History  {in  part); 

Spaiilih  Saoeenloii,  War  tt: 

Na9al  and  Military  Operas 

tions; 
Splnola,  Afflbraa. 


Shmralov,  CouaL 

[  Smith,  Jolm  (1579-1631). 

-[sielly:  History  {in  part)* 

I  SUvwtrliMs; 

\  Simeon  SCylites,  St 

(Song  {Literary); 
Stanley,  Thomas; 
Stevenson,  Robert  Lonlii; 
Style. 


■( 


Smerdis. 


B.O.* 

B.W.H. 
F.A.E 


Elus  Hovell  Minns,  M.A.  \  Slavs; 

University    Lecturer    in    Palaeography,    Cambridge.     Lecturer   and    Assistants  Slovaks; 
Librarian  at  Pembroke  College,  C4UttDndge.   Formeriy  Fellow  of  Pembroke  College.  [  Slovenes;  Sorti. 

Eduard  Meyer,  Ph.D.,  D.LnT.^  LL.D. 

Professor  of  Ancient  History  m  the  University  of  Berlin.    Author  of  Geschichle  des 
AUertkums't  Cesehichte  des  alten  Aegyptens;  Dte  Israditen  und  ihre  Nachbarstdmme. 

Edward  Manson.  f 

Barrister-at-Law.    Joint-editor  of  the  Journal  of  Comparative  Legislation.    Author  <  StoeiS  and  Soana. 
of  Law  of  Trading  Companies ;  Practical  Guide  to  Company  Law\  &c.  t 

Eleanor  Mildred  Sidgwice  (Mrs  Henry  Sidgwice),  D.LrrT.,  LL.D.  f 

Principal  of  Newnham  College,  Cambridge,  1892-1910.     Hon.  Secretary  to  the  J  c^uihxIUi* 
Society  for  Psychical  Research.    Author  of  Papers  in  the  Proceedings  of  the  Society  |  spmniausm. 
for  Psychical  Research.  L 

Six  Edward  Maunde  Thompson,  G.C.B.,  I.S.O.,  D.C.L.,  Lrrr.D.,  LL.D. 

Director  and  Principal  Librarian.  British  Museum,  1 898-1909.    Sandars  Reader 
in  BiblMMzraphy,  Cambridge  University,  189^-1896.    Hon.  Fellow  of  University, 
College,  Oxford.    Author  of  Handbook  of  Greek  and  Latin  Palaeography.    Editor  of 
the  Ckronicon  Angliae.   Joint-editor  of  publications  of  the  Palaeograpnical  Society, 
the  New  Palaeographicaf  Society,  and  01  the  Facsimile  of  the  Laurentian  Sophocles. 

Edmund  Owen,  F.R.C.S.,  LL.D.,  D.Sc.  f  sknU:  Cranial  Surgery 

Consulting  Surgeon  to  St  Mary's  Hospital.  London,  and  to  the  Children's  Hospital.  J  cnin«i  CahI  rc«riF^«iV 
Great  OrSiond  Street,  London.  Chivalier  of  the  Legion  of  Honour.  Author  of  1  jf*""  9?™  k^urgery), 
A  Manual  of  Anatomy  for  Senior  Students.  I  StomaelL 

Edgar  Prestage.  f 

Special  Lecturer  in  Portuguese  Literature  in  the  University  of  Manchester.    Com-  J  Silva,  Antonlo  J.  da; 
mendador,  Portuguese  Orcwr  of  S.  Thiago.   Corresfmnding  Member  of  Lisbon  Royal  |  Soilsa«  Lnls  de. 
Academy  <^  Sciences  and  Lisbon  Geographical  Society ;  Sc  I 

Ernest  Wiluam  Hobson,  M.A.,  D.Sc..  F.R.S..  F.R.A.S. 

Fellow  and  Tutor  in  Mathematics,  Christ's  College,  Cambridge. 
Mathematics  in  the  University. 


Stlehometry. 


I 


Stokes  Lecturer  in  -j  Splierieal  Harmonks. 


Francis  Arthur  Bather,  M.A.,  D.Sc..  F.R.S.,  F.R'.G.S.  I 

Assistant  Keeper  of  Geology.  British  Museum.    Rolleston  Prixeman.  Oxford.  1893.  ^  Starfish. 
Author  of  ''  EchiDodcrma  ^*  In  A  Treatise  on  Zoology;  Triassic  Ecktnoderms  of  1 
Bttkany;  Ac  L 
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Febdxnamd  Canninq  Scott  Schillxk,  M.A.,  D.Sc. 

Fellow  and  Tutor  of  Corpus  Christi  CoUege.  Oxford.  Author  of  Riddles  of  Uu 
Sphinx  i  Sludies  in  Hmnantsm;  Ac 

FszoEKiCK  Geosce  Meeson  Beck^  M.A. 

Fellow  and  Lecturer  in  Classics,  Clare  College,  Cambridge. 

FsEOEKiCK  Gymek  Parsons,  F.R.C.S.,  F.Z.S.,  F.R.Anthkop.Inst. 

Vice-President,  Anatomical  Society  of  Great  Britain  and  Ireland.  Lecturer  on 
Anatomy  at  St  Thomas's  Hospital  and  the  London  School  ci  Medicine  for  Women, 
London.   Formeriy  Hunterian  Professor  at  the  Royal  College  of  Surgeons. 

FsANca  ToBN  Havebixeld,  M.A..  LL.D.,  F.S.A. 

Camden  Professor  of  Ancient  liutory  in  the  University  of  Oxford.  Fellow  of 
Brasenose  College.  Fcxmerty  Censor,  Student,  Tutor  and  Librarian  of  Christ 
Church.  Ford's  Lecturer,  1906-1907.  Fellow  of  the  British  Academy.  Author  of 
Monographs  on  Roman  History,  especially  Roman  Britain;  &c 

Frsoesick  John  Shell,  M.A. 

Balliol  College,  Oxford.   Author  tAThtAgeof  Ckaueer;  Ac 

Francis  Llewellyn  GuFrrrH,  M.A.,  Pe.D.,  F.S.A. 

Reader  in  Egyptology,  Oxford  University.  Editor  of  the  Archaeological  Survey  and 
Archaeological  Re[>orts  of  the  Egypt  Exploration  Fbnd.  Fellow  of  Imperial 
German  Archaeological  Institute.  Author. of  Sioriv  of  the  High  Pritsts  of  Mempkis ; 
Ac 

Lady  Lugabd. 

See  the  biographical  article:  Lucaeo,  Sir  F.  J.  D. 


{ 

fSlgmd; 


'SIntoton; 

sun  and  BROskeletoiif 
Skull; 
Spinal  Cord  {in  part), 

Slloni; 

Spain:  History,  Andeni, 


\  SpeoMr,  Bdniiud  (w  /or/). 


Sphinx  (t»  part). 


Colonel  Frederic  Natusch  Maude,  C.B. 

Lecturer  in  Military  History,  Manchester  Univeruty.    Authmr  of  War  and  tiwi  Stimtef7« 
Worlds s  Policy i  The  Leipzig  Campaign;  The  Jena  Campaign, 


Sxs  Frederick  Pollock,  Bart.,  LL.D.,  D.C.L. 
See  the  biogtaphical  article:  Pollock:  Family, 


Frank  R.  Cana. 

Author  of  South  Africa  from  the  Great  Treh  to  Ike  Union, 


{ 
{ 


Sokoto. 


{ 
( 

Off 
lh.| 


Silk  (w  par&. 


Sldon. 


Frank  Warner. 

President  of  the  Silk  Association  of  Great  Britain  and  Ireland;  Hon.  Secretary 
of  the  Ladies*  National  Silk  Association.  Chairman  of  the  Silk  Section,  London 
Chamber  of  Commerce,  and  of  the  Council  of  the  Textile  Institute. 

Frederick  William  Rudler,  I.S.O.,  F.G.S.  f  Sinter; 

Curator  and  Librarian  of  the  Museum  of  Practical  Geology,  London,  i879-i902.<  ^nel; 
President  of  the  Geok)gists'  Association,  1887-1889.  \  Spodumens. 

Rev.  George  Albert  Cooke,  D.D. 

Oriel  Professor  of  the  Interpretation  of  Holy  Scripture,  Oxford,  and  Fellow 
Oriel  College.  Canon  of  Rochester.  Hon.  Canon  of  St  Mary's  Cathedral,  Edinburgh 
Author  of  Text-Booh  of  North  Semitic  Inseri^ions;  Sec 

Oeorcs  Abraham  Grierson^  C.I.E.,  Ph.D.,  D.Litt. 

Member  of  the  Indian  Civil  Service,  1873-1003.  In  charge  of  the  Linguistic 
Survey  of  India.  1898-IQO2.  Gold  Medallist.  Royal  Asiatic  Society.  IQ09.  Vice- 
President  of  the  Royal  Asiatic  Society.  Formeriy  Fellow  of  Calcutta  University. 
Author  of  TTu  Languages  of  India;  &c. 

George  Collins  Levey,  C.M.G. 

Member  of  the  Boaid  of  Advice  to  the  Aeent-General  of  Victoria.  Formeriy 
Editor  and  Proprietor  of  the  Melbourne  Hertdd.  Secretary.  Colonial  Committee  m 
Royal  Commission  to  Paris  Exhibition,  1900.  Secretary.  Adelaide  Exhibition, 
1887.  Secretary,  Royal  Commission,  Hobart  Exhibition,  1894-1895.  Secretaiy  to 
Commissioners  for  Victoria  at  the  Exhibitions  in  London,  Paris,  Vienna,  Pbila- 
delphia  and  Melbourne. 

George  Charles  Williamson,  Litt.D. 


Ste^n,8lrJ.F«Bail 

Siva;  Sobat  (l»  part)i 

SomaUland; 

Sooth  AfHea:  Geography  and 

Statistics;  History  (m  parf^, 

and  Bihliography; 
Stanl»7t  Sir  Hanqr* 


Slndhland  t-***^*. 


StaweO,  Sir  WmiaBU 


.1 


Chevalier  of  the  Legion  of  Honour.    Author  of  Portrait  Minialures;  Life  of  Richard  J  gmmrt.  John. 
Cosway,  R.A.;  George  Engleheart;  Portrait  Dravings;  &c    Editor  01  new  edition  |  ^ 

iA  Bryan's  Dictionary  of  Painters  and  Bngraoers.  I 

George  Ellery  Hale,  LL.D.,  Sc.D.  f 

Director  of  the  Mt.  Wilson  Solar  Observatoiy  of  the  Carnegie  Institution  of  Washing-  | 
ton  at  Pasadena,  California.    Director  of  the  Verka  Observatory,  Chicago,  1895- J  SpaetroheliOgiaplL 
1905.    Foreign  Member  of  the  Royal  Society  of  London.    Inventor  of  the  Spectro-  | 
heliograph.    Author  of  Papers  on  solar  and  stellar  physics  in  the  Astrophysical 
Journal;  &c.  L 


Very  Rev.  George  Granville  Bradley,  D.D. 

See  the  biographical  article.  Bradley,  George  Granville. 

George  GoTn>iE  Chisholm,  M.A. 


{ 


Stanl»7f  Dean  (tfi  Pari). 


RGE  GoTn>iE  Chisholm,  M.A.  f  gieHy;  Geography  and 

Lecturer  on  Geography  in  the  University  of  Edinburgh.    Secretary  of  the  Royal  J     ^ff^',    */  1^.a 
Scottish  Geographical  Society.    Author  of  Handbooh  of  Commercial  Geography.  |      Statistics  {in  part). 
Editor  of  Lonrman's  Cautteer  of  the  World.  I 


Longman's  Cautteer  of  the 

George  Gregory  Smith,  M.A. 

Professor  of  English  Literature,  Queen's  University  of  Belfast.    Author  of 
Days  of  James  JV.;  The  Transition  Period;  Specimens  of  Middle  ScoU;  &c 


The 


rsttrnng, 


wmiam  Ateiandt, 
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G.  J.  Ti  Geoiob  Iames  Tvbmes.  f 

Banuter-at-Lftw,  Uocoln't  Ijul   Editor  of  S€ka  Pleas  pf  A*  FcnOs  for  the  Selden  ■{  SokA. 
Society*  t 

Garako  Mobca.  /  Slelly:  Geogrcpky  and  StaHsUa 

ftcttmm  of  Coosdtatioaal  Law»  Uoirmity  of  Turin.  I     (^i  partj, 

GsotfiE  Saimtsbury,  D.C.L.,  LL.D.  J  •«•»  m.ji.«^  mm. 

See  the  biographical  article;  Saintsbuet,  Gboegx  E.  B.  I  •"•*•  ■•«»•  •- 

Rsv.  GuTniHxs  Whseles  Tbatcber.  M.A.,  B.D.  f^,,.       ^. 

Warden  of  Camden  CoHege.  Sydney,  NS.W.    Formerly  Tutor  in  Hebrew  and  CHd  1  BUEWElIlL 
Teftament  Hiatoiy  at  Mansfield  CoUeget  Oxford.  I 

Bemby  Bbadley,  M.A..  Ph.D.  f' 

FeOow  of  the  Brituh  Academy.    Joint-editor-  of  the  Nem  Enf^isk  Dictionary  A  Sialic. 
(Oxford).   hathoiciATh»Sl»ry»S0»Gcatt\T1u  Making  of  Bn^isk\  ate  I 

Sot  HucH  Ceaxles  CiirroED,  K.C.M.G. 

'Gdonial  Secretary,  Ceylon.    Fellow  of  the  Royal  Colonial  Institute.    Formeily 
Resident,  Pahang.    Colonial  Secretary,  Trinidad  and  Tobago,  1903-1907.    Author' 
of  Studies  in  Brovn  Humanity;  Pnrther  India,  &c    Jotnt-author  of  A  Dictionary 
of  Uu  Malay  Languags, 

HoExcB  EusBA  ScuDDEB  (d.  xQoa).  r  _ 

Forroeriy  Editor  of  the  Atlantic  Mpnikly.  Author  of  Life  of  James  Rsusell  Lowett;  i  StOwe^  Mn  BaeoIlM; 

History  of  tke  United  Slates;  Stc  ^iS    w    . 

Eabs  FEiedbich  Gadow,  M.A.,  F.R.S.,  Ph.D.  f  J"1~L,  „.  . 

Strickland  Curator  and  Lecturer  on  Zoology  in  the  Univenlty  jof  Cambridge,  i  »*''*•  ^/  otrOs; 

Author  of  "  Amphibia  and  Reptiles  "  in  the  Cambridge  Natural  History ;  &c.  I  Sphenodon. 

H.  Hamilton  Fyte.  ( 

Special  Correspondent  of  the  Daily  MaH;  Dramatic  critic  of  Tke  World,   Author  of  4  StoDnlak.  StKilli. 
A  Modem  Aspasia;  The  New  Spirit  in  Egypt;  &c.  I      ^^^ 

Hbnby  Tacxson,  M.A.,  Lrrr.D.,  LL.D.,  CM.  f  Soentei ; 

Regius  Professor  of  Greek  in  the  University  of  Cambridge,  and  Fellow  of  Trinity  J  CAnhiste* 
College.    Fellow  of  the  British  Academy.    Author  of  Texts  to  iUustrate  tke  History]  Z^'!^^'  . 
rf  Creek  Pkiiosopky  from  Tkales  to  AristoOe,  I  Speuippus. 

Hugh  Munbo  Ross.  f  Slgotl:  Army  Signalling  (w 

Formeriy  Exhibitioner  of  Lincoln  College,  Oxford.  Editor  of  Tke  Times  Engineering  i      part)  and  Railway  SignalUt^ 


CHtt. 

G.Sk 

G.W.T. 

H.Br. 

H.a 

H.B.&^ 

H.F.O. 

H.H.P. 

H.Jfe. 

H.H.R. 

H.H.W( 

Stngaport; 
Stnlti  SetUflOMili^ 


Supplement,,  Author  of  Briiisk  Raikoays.  I     z,*^  part). 

Haboio  Mellob  Woodcoce,  D.Sc.  f 

Assistant  to  the  Professor  of  Proto-Zoology.  London  Universit^r.    Fellow  of  Uni-  J 

~      "     ikester's  j 


Assisrani  10  ine  rroiessor  01  rroco-^^miogy,  uonaon  univmiiy.    reiiow  01  um-j  Kiuxmmnm 
vereity  College,  London.   Author  of  "  Haemoflagellates  "  in  Sir  E.  Ray  Lankester's  ]  "tr**^*^^ 
Treatue  of  Zoology,  and  of  various  scientific  papers. 


Sokotim  (in  part). 


H.  0.  F.  Henby  Ogc  Fobbes,  LL.D..  F.R.G.S.,  F.G.S.,  F.Z.S. 

Director  of  Museums  to  tne  Corporation  of  Liverpool.  Reader  in  Ethnography  in 
the  University  of  UverpooL  Explorer  of  Mount  Owen  Stanley,  New  Guinea, 
Chatham  Islands  and  SoKotra.  Author  of  A  Naturalist's  Wanderings  in  tke  Eastern 
Arckipdago;  Editor  and- part-author  of  Natural  History  of  JSokotra  and  Abd-el- 
Kuri;  &c. 

H.  B.  T.  Hehby  Ricbabd  Tedoeb,  F.S.A.  /  sodetfes.  Leinied. 

Secretary  and  Librarian  of  the  Athenaeum  Qub,  London.  \ 

H.  Si.  Hehby  STtrBT,  M.A.  /  simm  and  Tima. 

Author  of  Idola  Tkeatri;  Tke  Idea  of  a  Free  Ckurek;  Personal  Idealism,  \  •'"^  ■"'  **™* 

H.  8w  J.  Henby  Stuabt  Jones,  M.A.  f 

Formeriy  Fellow  and  Tutor  of  Trinity  College,  Oxford,  and  Director  of  the  British  J  giMko 
School  at  Rome.     Member  of  the  German  Imperial  Archaeological  Institute.  |  '^*"** 
Author  of  Tke  Roman  Empire;  Ac.  L 

H.  W.  C  D.      Henby  Wiluam  Cabless  Davis,  M.A. 


Felbw  and  Tutor  of^lUol  College,  Oxford.   Fellow  of  AH  Souls'  College.  Oxford,  f  fjj*?®"  ®L?"'?2^i.«a 
1695-1902.   Author  of  En^nd  under  tke  Normans  and  Angevins ;  Ckarlemagne.        L  S^PB*Of  '"'^  <>■  Engmna. 


I.  A.  IsBAEL  Abbasaiis.  M.A. 

Reader  in  Taimudic  and  Rabbinic  Literature  in  the  University  of  Cambridge 
Formerly  President,  Jewish  Hutorical  Society  of  England.    Author  of  A  Smtrt' 
HiUory  of  Jewisk  Literature;  Jenrisk  Life  in  tke  Middle  Ages;  Judaism;  &c 

J.  A.  Ob.  Hon.  Sib  John  AlexandeE  Cocebubn,  K.C.M.G.,  M.D. 


Simon  Ben  Tohti; 
Singer,  Simeon; 
Smolensidn,  Pens; 
Stalnsehneider,  M. 


Knight  of  Grace  of  the  Order  of  St  John'of  Jerusaleni.  Premier  and  Chief  Secretary,  J  OAntii  An«<nllA*  TTlrtttrv 
South  Australia,  1889-1890:  Min»ter  of  Educati6n  and  Agriculture.  1893-1898:1  w>«n  AMUmuB.  Utsiory. 
Agent-General  in  Loiidon,  1898-1901.   Author  of  AustrtUian  Federation;  ac,  i 

i.  A.  B.  James  Alfbeo  Ewinc,  C.B.,  LL.D.,  F.R.S.,  MJnst.C.E.  f  Siemens,  Sir  WlOiam; 

Director  of  (British)  Naval  Education.    Hon.  Fellow  of  King's.  College,  Cambridge,  i  Steam  Engine; 
Professor  of  Mechanism  and  Applied  Mechanics  in  tlie  University  of  Cambridge,  |  stranffth  off  llatarlals. 
1890-1903.  *  Author  of  Tke  Strengfk  of  Materials;  &c.  I  bmvusui  ui  !■••««». 

J.  A.  B.  John  Allen  Howe.  f «,  ^ 

Curator  and  Librarian  df  the  Museum  of  Practical  Geology,  London.    Author  ci\  SUailEB. 
Geology  of  Building  Stones,  I 

J.  B.  James  Bonab,  M.A.,  LL.D.  f 

Master  of  the  Royal  Mint,  Ottawa.  Senior  Examiner  to  the  Civil  Service  Com-  J  soeialism. 
mission,  i895>i907.  Author  of  Maltkus  and  kis  Work;  Pkiiosopky  and  PolUicall  ^^f***"^ 
Economy;  9k»  i 
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Joseph  Braun,  S.T.  /«#  u 

Author  of  Die  Liturgiscke  CewanduHg;  &c.  ^Bioit. 


Stairease:  ConstnuHon; 
Steel  Constraetton; 
Stone. 


Sooth  America. 


snbtrta; 
Sofia; 
StamboloT,  SteUn. 

Spain:  Language  (in  patt),  and 
Lilerai^re  {in  part). 


J.Bt  James  Bartlett. 

Lecturer  on  Construction,  Architecture,  Sanitation,  Quantities,  &c.,  at  King's 
College,  London. ,  Member  of  Society  ci  Architects.  Member  of  Institute  of  Junior 
Engineers. 

J.  C  Br.  John  Casper  Branner,  Ph.D.,  LL.D.,  I^^G.S. 

Vice-President  and  Professor  oi  Geology  in  Leiand  Stanford  University,  California. 
Director  of  the  Branner-Agassix  Expedition  to  Brazil,  1809.  State  Geologist  of 
Arkansas,  1 887-1 893.  Author  of  numerous  works  on  the  geology  of  Bnoil ,  Arkansas 
and  California. 

J.  D.  &  Jaices  David  Bourchier,  M.A^  F.R.G.S. 

King's  College,  Cambridge;    Correspondent  of  TTte  Times  in  South-Eastem  Europe. 
Commander  of  the  Orders  of  Prince  Danilo  of  Montenegro  and  of  the  Saviour  of ' 
Greece,  and  Officer  of  the  Order  of  St  Alexander  of  Bulg^uia. 

J.  P.F-K.  James  Fztzicaurice-Kelly,  Litt.D.,  F.R.Hist.S. 

Gilmour  Professor  of  Spanish  Language  and  Literature,  Liverpool  University. 
Norman  McColl  Lecturer,  Cambridge  University.    Fellow  of  the  British  Academy^  • 
Member  of  the  Royal  Spanish  Academy.     Knight  Commander  of  the  Order  of 
Alphonso  XI L   Author  ol  A  History  oj  Spanish  Literature;  &c. 

J.  6.  C  A*        Jo^  George  Clark  Anderson,  M.A.  r 

Censor  and  Tutor  of  Christ  Church,  Oxford.    Formerly  Fellow  of  Lincoln  College.  \  SInope. 
Craven  FeUow,  Oxford,  1896.   Conington  Prixeman,  1893.  I 

J.  0.  H,  John  Gray  McKenDrick,  M.D.,  LL.D.,  F.R.S.,  F.R.S.  (Edin.).  f  Sleep* 

Emeritus  Professor  of  PhysioI(M^  in  the  University  of  GlWow.    Professor  of  Physi*  <  cmJii 
ology.  X876-1906.   Author  of  Ltje  in  Motion;  Life  of  HdmkolU;  &c  I  ^™''* 

J.  H.  A.  H.       John  Henry  Arthxtr  Hart,  M.A.  f  B,K«ni—  nm^mUm 

FeUow,  Theological  Lecturer  and  Ubrarian.  St  John's  College,  Cambridge.  \  ^^^^^^  Oraew, 

J.  H.  P.  John  Henry  Poynting,  D.Sc.,  F.R.S.  r 

Professor  of  Physics  and  Dean  of  the  Faculty  of  Science  in  the  University  of  |  _ 
Birmingham.    Formeriy  Felloitr  of  Trinity  College,  Cambridge.    Joint-author  of 'S  Sounfl. 
Text^Book  oJ  Physics.  I 

J.  H.  B.  John  Horace  Rottnd,  M.A.,  LL.D.  r  c«.frAHi*  J7^«i«7... 

Balliol  College.  Oxford.  Author  of   Feudal  Bngland;  Studies  in  Peerage  fl»iJ  eSSi™' ^J55j'/«  a^A 
FamUy  History;  Peerage  and  Pedigru;&c  ^S\Mllaj.  FamUy  {$n  part). 

J.  HI  R  John  Holland  Rose,  M.A..  Lirr.D.  r 

Christ's  College,  Cambndee.     Lecturer  on  Modem  History  to  the  Cambridge  I  Sleyfti,  Emnuuiael  Joeeph; 
University  Local  Lectures  Syndicate.    Author  of  Life  of  Napoleon  /.;  Napoleonic  i  SteUu  Baron. 
Studies ;  The  Development  of  the  European  Nations ;  The  Life  of  PiU ;  &c.  [ 

J.  H.  ?in*t  ff.  Jacobus  Hendrxcus  van't  Hope,  LL.D.,  D.Sc.,  f «,        ,         . 

See  the  biographical  article  Van't  Hoff,  Jacobus  Hendbicus.  \  Stereo-Isomerism. 

J.  K.  L  John  Kells  Ingram,  LL.D.  t  Slaveiy  {in  part)- 

Sec  the  biographical  article:  INGRAM,  JOHK  Kells.  •{  snlth,  Adam  {in  part). 

J.  L.  ■.  John  Linton  Myres,  M.A.,  F.S.A. 

Wykeham  Professor  of  Ancient  History  in  the  University  of  Oxford,  and  Fellow  of  [ 

Magdalen  Collie.   Formeriy  Gladstone  Professor  of  Greek  and  Lecturer  in  Ancient  \  SoII  {Cyprus). 

Geography  in  the  University  of  Liverpool,  and  Lecturer  on  Classical  Archaeology  1 

in  the  University  of  Oxford.  ^ 

J.  L.  H.  J.  Lane-Notter,  M.A.,  M.D.,  F.R.S.Med.  r 

Colonel  (retired),  Royal  Army  Medical  Corps.  Formerly  Professor  of  Military!  caIL  c«.7  ^mA  n;.«i..« 
Hygiene.  Army  Medical  School  at  Netlcy.  Author  of  The  Theory  and  Practice  of]  ^"-  ^^  ^^  Disease. 
Hygiene;  &c.  t 

J.  ■>  Sir  John  Macdonell,  C.B.,  M.A.,  LL.D.  , 

Master  of  the  Supreme  Court,  London.    Formerly  Counsel  to  the  Board  of  Trade  I 
and  the  London  Chamber  of  Commerce.    Quain  Professor  of  Comparative  Law,  j  Sovereignty; 
and  Dean  of  the  Faculty  of  Law,  University  College,  London.    Editor  of  State  1  Spheres  of  Influence. 
Trials;  Civil  Judicial  Statistics;  &c.     Author  of  Survey  of  Political  Economy; 
The  Land  Question;  &C.  "  [ 

J.  H.H.  John  Malcolm  Mitchell.  f  Solon; 

Sometime  Scholar  of  Queen's  College,  Oxford.    Lecturer  in  Classics,  East  London  <  Sphinx  {in  part); 
College  (University  of  London).    Joint-editor  of  Grote's  History  bf  Greece.  I  StrategUS. 

J.  0.  H.  Rev.  Tames  Okey*  Nash,  M.A.  e 

Hertford   College,  Oxford.     Headmaster  of  St  John's  Colfege,  Johannesburg.  J  Sisterhoods. 
Formerly  Missionary  oi  the  S.P.G.  in  Johannesburg.  \ 

J.  P».  John  PERavALj^  M.A.  r 

St.  John's  College,  Cambridge.    Professor  of  Agricultural  Botany  at  Univer»ty'|  SoIL 
College,  Reading.   Author  of  TesO-Book  of  Agricultural  Botany;  ^  \ 

J.  P.  B«  Jean  Paul  Hippolyte  Emmanuel  Adh£mar  Esmein.  r 

Professor  of  Law  in  the  University  of  Paris.  Officer  of  the  Legion  of  Honour.  J  staiaSi43anarml*  Framet, 
Member  of  the  Institute  of  France.  Author  of  Cours  iUmentaire  ihistoire  du  droit\  "»**««^'""«'  «'»^«»«*. 
franfais ;  &c.  t 

J.  S.  F.  John  Smith  Flett,  D.Sc.,  F.G.S.  r'^m. 

•Pctrographer  to  the  Geological  Survey  of  the  United  Kingdom.   Formerly  Lecturer  J  -,  !     ^    , 
on  Petrology  in  Edinburgh  University.    Ncill  Medallist  of  the  Royat  Society  o(i  Sl»te.  Geology; 
Edinburgh.    Bigsby  Medallist  of  the  Geological  Society  of  London.  I  Sphonilites. 
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J.  8.  B.  Jakss  Suth  Reid,  M^^  LL.M.,  Lm.D.,  LL.D.  f  ^.,,     _.  ,. 

Pktifeaaor  of  Ancient  Hjstory  in  the  Univcnity  of  Cambridge  and  Fellow  and  Tutor  J  SQIUS  ItaUous; 


K.O.J. 

K.L. 

K.8. 

L^G. 

L.D* 

Ii.J.8. 

L.W.Ck. 

WLGtu 

■.a 

lYMeaaor  ol  Ancient  mstorv  in  toe  univcnity  oi  i^roDndge  and 
of  Gonyille  and  Caius  Coumk.  Hon.  FcUow,  formeriy  Fellow 
Christ's  College.   Editor  otCSoero'^  Ac4idemicai  Dt  AmScUia;  &c 


and  Lecturer,  of  1  StattOS. 


J.  T.  Bi.  JOBN  Tbomas  Bealby. 

Joint-author  of  Stanford's  Europe.    Fonneriy  Editor  of  the  Scottish  Geographical ' 
MagOMuu.    Translator  of  Sven  Hedin's  Through  Asui,  CetUral  Asia  and  Tibeti  &c. 

J.  V.  B.  James  Veknoh  BARTUst, 

Prof  — -       -  - 

Age 

J.  W.  James  Williams,  M.A.,  D.C.L.,  LL.D. 

All  Souls'  Reader  in  Roman  L^w  in  tt 
College.   BarrsBter-at-Law  of  Lincoln 

J.  W.  G.  John  Walter  Gregoet,  b.Sc.,  F.R.S. 


Siberia  {in  pari); 
Simbirsk  {in  part); 
Smolensk  {in  pdrt); 
Stavropol  {in  pari). 


»  Vernon  BARTLEt,   M.A.,  D.D.  f 

Professor  of  Church  History.  Mansfield  College.  Oxford.    Author  of  Tie  Apostolic  i  Stephen,  St 

Age-,  &c  I 

»  Williams.  M.A.,  D.C.L.,  LL.D.  f 

All  Souls'  Reader  in  Roman  Lew  in  the  University  of  Oxford,  and  Fellow  of  Lincoln  <  gtatntO. 

College.   BarrsBter-at-Law  of  Lincoln's  Inn.   Author  of  Law  of  the  UniversiHes;  &c.  [ 

<  Walter  Gregory,  b.Sc.,  F.R.S.  f 

Professor  of  Geology  in  the  University  of  Glasgow.    Professor  of  Geology  and!  o^..**.  «     .    -.     ^    , 
Mineralosy  in  the  Uiitversity  of  Melbourne.  1900-1904.   Author  of  The  Dmd  Heart  1  »®«™  AnstflHa:  Geeiogy. 
of  Australta;  ike  t 


1.  W.  Ha.         James  Wyclxffe  Heaolam.  MA. 

Staff  Inspect6r  of  Secondary  Schools  under  the  'Board  of  Education.    Fonneriy 
Fellow  oiKiDg's  College.  Cambridge,  and  Professor  of  Greek  and  Ancient  History  at ' 
Queen's  College,  London.    Author  of  Bismarck  and  the  Foundation  of  the  German 
Empire;  &c 


Stephao,  Hebirieli  too. 


Kincsley  Garland  Jayke.  f  a^.-,  /^.^^^^j.^  „^ 

Sometime  Scholar  of  Wadham  College.  Oxford.    Matthew  Arnold  Prixeman.  1903.  <  oVUn.  Oeography  and 
Author  of  Vasco  da  Gama  and  his  Successors.  L     otattstus. 

Rev.  Kirsopp  Lake,  M.A.  f 

Lincoln  College,  Oxford.  •Pjt>fessor  of  Eariy  Christian  Literature  and  New  Testa-  j  sa<ia>i'  it.-,,.-....  _«. 
ment  Exegesis  in  the  University  of  Leiden.    Author  o(  The  Text  of  the  Nov  Testa- 1  **™"»  Mtnuanil  YOB. 
ment ;  The  Historicat  Eeidence  for  the  Resurrection  of  Jesus  Christ ;  &c,  I 

Catsleen  Scblesinger  f 

Editor  of  the  Portfolio  of  Musical  Archaeology.    Author  of  The  Instruments  of  the  \  ?S™"J  .^^?"'  V^* 
Orchestra.  -{^  Stringea  iQstmmeBtB. 

Rev.  Lewis  Cammell,  D.C.L..  LL.D.  /■^•i.    1^ 

See  the  biographical  article .  Cam  pbell.  Lewis.  \  aopnoeies. 

Louis  Duchesne.  fSlriclns; 

See  the  biographical  article:  Ducbesnb,  Louis  M«  O.  \ sfxtus  L-llf- 

Leonaro  James  Spencer.  M.A. 

Assistant  in  Department  of  MineralMy.  British  Museum.  Formerf^r  Scholar  of 
Sidney  Sussex  College.  Cambridge,  and  Harkness  Scholar.  Editor  of  the  Minerah- 
gicai  Magaane. 


SilUmanite;  Smaltlte; 
Sodallte;  Spbene;  Stannlte; 
StavroUte;  Stepbaaite; 
SUbnlte;  StUbite;  Strontlanlta. 


KENCE  WENSLEY  CHUBB.  f 

Secretary  of  the  Coal  Smoke  Abatement  Society,  and  of  the  Commons  and  Foot-  -j  Smoka  (in  *ari\ 
paths  Preservation  Society.  [  »uiw«i  vw  |w»/. 

trrz  Cantor,  Ph.D.  r 

Honorary  Professor  of  Mathematics  in  the  University  of  Heidelberg.    Hofrat  of  the  •{  < 
German  Empire.  Author  of  Vorlesungen  iber  die  CeschichU  der  Jdatkematih ;  &c        \ 


Stevinns^  Simon. 


Stnrdsa  {family). 


Moses  Gaster,  Ph.D. 

Chief  Rabbi  of  the  Sephardic  Communities  of  England.  Ilchestcr  Lecturer  at 
Oxford  on  Slavonic  ami  Bysantine  Literature.  1886  and  1891.  IVestdent  of  the 
Folk-lore  Society  of  England.  Vice-President.  Anglo-Jewish  Association.  Author 
of  History  of  Rumanian  Popular  Literature ;  &c. 

■.  Jik  Morris  Jastrow.  Ph.D.  r 

Professor  of  Semitic  Languages,  University  of  Pennsylvania.    Author  of  RdigjionA  Sin  {Moon-goU, 
of  the  Babylonians  and  Assyrians ;  9f£.  (. 

■.  K  Max  Arthur  MACAuunrE.  r 

Formerly  Divisional  Judse  in  the  Punjab.    Author  of  The  Sihh  Religion:  its  Gurus,  J  Stkh; 
Sscrsi  Writings  and  Authors;  &c    Editor  of  Life  of  Guru  Nanah,  in  the  Punjabi  1  StkhlUb 
language.  L 

■.  1.  T.  Marcus  Niebuhr  Tod,  K. A.  r 

FeUow  and  Tutor  of  Oriel  College,  Oxford.    University  Lecturer  in  Epigraphy.  \  Sparta. 
Joint-author  of  Cataloguo  of  the  Sparta  Museum.  \ 

■.  O.  Bl  0.        Maximilian  Otto  Bismarck  Caspari,  M.A.  r 

Reader  in  Ancient  HisUxy  at  London  University.    Lecturer  in  Greek  at  Binning-  <  Sloron. 
ham  University,  1905-19013.  \^ 

1.  JtL  Norman  McLean,  M.A.  r 

Lecturer  in  Aramaic.  Cambridge  University.   Fellow  and  Hebrew  Lecturer.  Christ's  J  Stephen  Bar  SodhaflOtf 
College.  Cambridge.   Joint-editor  of  the  larger  Cambridge  SeptuaginL  [^ 

Ou  A.  Osmund  Airy,  M.A.,  LL.D.  r 

H.M.  Divisional  Inspector  of  Schools  and  Inspector  of  Training  Colleges,  Board  of  J  S!dney»  Algernon; 
Education,  London.    Author  of  Louis  XIV.  and  the  English  Restoration ;  Charles']  Somers.  Loid. 
Il.idac   E^toroltbsLauderdaU Papers; ac  |^ iw«iw». -w™. 

OlK  Davd  Orme  Masson,  M.A.,  D.Sc.,  F.R.S.  f  . 

Professor  of  Chemistry.  Melbourne  University.   Author  of  papers  00  chemistry  in  -I  Smoke  {in  part), 
the  transactioos  of  various  learned  sociedes.'  {, 


xu 
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O.T. 

P.  A.  A. 

P.A.K. 

P.  CM. 

P.C.Y. 

P.S. 

P.VL 

B. 

Wka  A»  S*  B* 

B.D.H. 

B.H.O. 

B.H.L. 

B.H.V. 

R.LP. 
R.L.* 


OLonELD  Thomas,  F.R.S.,  F.Z.S. 

Senior  Assistant,  Natural  History  Department  of  the  British  Museum.   Author  of  i  Skunk  {it(  part). 
CaUUoiue  cf  JUarsupialia  in  the  BriUsk  Mustum, 


of  jl 

{ 


Philzp  A.  nSHWORTH,  M.A.,  D.  Jusis. 

New Coilege, Oxford.  Barrister-at-Law.  Tranilator of H. R-voa Cueist's ffistory 
fff  the  Engfish  Constitution, 

Prince  Peter  Alexeivitch  Kropotkim. 

See  the  biographical  article:  KRoroTKiN,  Privcb  P.  A. 

Peter  Chalmers  Mitchell,  M.A.,  F.R.S..  F.Z.S.,  D.Sc.^  LL.D. 

Secretary  of  the  Zoological  Society  of  London.  University  Demonstrator  in 
Comparative  Anatomy  and  Assistant  to  Linacre  Professor  at  Oxford,  iSM^iSqi. 
Author  of  Outlines  of  Bi<dogy\  &c 

Phiup  Chesney  Yorke   Ibf  A 

Magdalen  College,  Ojdford.   Editor  of  Letters  of  Prints  Elitahetk  of  England. 

Philip  Schidrowitz,  Ph.D.;  F.C.S. 

Member  of  the  Council,  Institute  of  Brewing;  Member  of  the  Committee  of  Society 
of  Chemical  Industry.  Author  of  numerous  articles  on  the  Chemistry  and 
Technology  of  Brewing,  Distilling,  &c. 

Paul  Vinogradoff,  D.C.L.,  LL.D. 

See  the  biographical  article:  ViNOCRAOOFF.  Paul. 

Lord  Rayleigb. 

See  the  biographical  article:  Rayleigb,  ^o  Baron. 

Robert  Alexander  Stewart  Max:alis'ter,M.A.,  F.S.A. 

St  John's  College,  Cambridge.  Director  of  Excavations  for  the  Palestine  Ex> 
ploracion  Fund. 

Robert  Drew  Hicks,  M.A. 

Fellow,  formerly  Lecturer  in  Classics.  Trinity  College,  Cambridge. 

Rev.  Robert  Henry  Charles,  M.A.,  D.D.,  D  Lm. 

Grinficld  Lecturer,  and  Lecturer  in  Biblical  Studies,  Oxford,  and  Fellow  of  Merton 
College.  Fellow  of  the  British  Academy.  Formerly  Professor  of  Biblical  Greek, 
Trinity  College,  Dublin.  Author  of  Crilual  History  of  ike  DoUrine  cfa  Future  Life; 
Book  of  Jubiues;  &c. 

Robin  Humphrey  Legge. 

Principal  Musical  Critic  for  the  Daily  TeUgrapk.  Author  of  Annals  of  the  Norwich 
Festivals ;  &c. 

Robert  Hamilton  Vetch,  C.B. 

Colonel  R.E.  Employed  on  the  defences  of  Bermuda,  Bristol  Channel,  Plymouth 
Harbour  and  Malta,  1861-1876.  Secretary  of  R.E.  Institute.  Chatham,  iStV-iSSv 
Deputy  Inspector-General  of  Fortifications,  iSSt^iSoa.  Author  of  uordotrs 
Campaign  in  China ;  Life  of  Lieutenant-General  Sir  Gerald  Graham,  Editor  of  the 
R.E.  Journal,  1 877-1 884. 

Reginald  Innes  Pocock,  F.Z.S. 

Superintendent  of  the  Zoological  Gardens,  London. 


Stmsoii,  l^arClB  B.  voo. 

Sibttia  {in  part); 
Slmblnk  {in  part); 
Smotonsk  (m  part); 
Stavropol  (in  part), 

Spodti* 

Stnflofd* 

Splriti. 

Soeagt. 

Sky. 

Sodom  and  Gomonah. 

Stolei. 


Sotomon,  Tko  Plains  ot 


( 


Strauss,  Richard. 


Strathnalm,  Lord. 


{ 


Ronald  John  McNeill,  M.A. 

Christ  Church,  Oxford.    Barrister-at-Law.    Formerly  Editor  of  the  St  James*!, 
Gazette  (London). 

Richard  Lydekker,  F.R.S.,  F.G.S.,  F.Z.S. 

Member  of  the  Staff  of  the  Geological  Survey  of  India,  1874-1882.    Author  of  ^ 
Catalogue  of  Fossil  Mammals,  Reptues  and  Birds  in  Ae  British  Museum;  The  Deer 
of  all  Lands ;  The  Game  Animals  of  Africa;  &c. 

R  Ho,  Robert  Munro,  M.A.,  M.D.,  LL.D.,  F.R.S.  (Edin.). 

Dalrymple  Lecturer  on  Archaeology  in  the  university  of  Glasgow  for  1910.    Rhind 
Lecturer  on  Archaeology,  1 888.   Secretary  of  the  Society  of  Antiquaries  of  Scotia  nd, , 
1888-1809.    Founder  of  the  Munro  Lectureship  on  Anthropology  and  Prehistoric 
Archaeology  in  the  University  of  Edinburgh.    Author  of  The  Lake-dweUings  of 
Europe;  Prehistoric  Scotland,  and  its  place  in  European  Cioilitation;  &c, 

R.  M.  B.  F.  K.   Richard  Makdougall  Brisbane  Francis  Kelly,  D.S.O. 

Colonel   R.A.  Commanding  R.G.A.,  Southern  Defences,  Portsmouth.     Served, 
through  the  South  African  War,  1899-1902.    Chief  Instructor  at  the  School  of 
Gunnery,  1904-1908. 


8.11.  a 


Robert  Kisbet  Bain  (d.  x^). 

Assistant  librarian,  British  Museum, 


Author  of  Scandinana:  The 


I 883-1909. 
Pditical  History  of  Denmarh,  Norway  and^  SweStn,  tsij-igpo;  The  Pirst^  Romanovs, ' 


1613-1725;  Slavonic 
J46fi  to  J  796;  9ac» 


Europe:  The  Political  History  of  Poland  and  Russia  from 


Spideii. 

Sidney,  Sir  Henry; 
Slmnel,  Lambert; 
Smith,  Sir  Henry; 
Somerset,  Barb  and  Dnkn  of; 
Stone,  ArchbMiop. 

SUaka;  SIrenIa; 
Skonk  (in  part); 
SoQsUk;  Squirrel; 
Squlnel  Monkey. 

Stonebence; 
Stone  Monuments. 


Sights. 

Slglsmnnd  I.,  D.  and  m.  ot 

Poland; 
Skarga,  Plotr;  Skram,  Peder; 
Skrsyneekl,  Jan  Zygmont; 
Sophia  Aleksyeevna; 
Sprengtporten,  Count  G5ran; 
Sprengtporten,  Jakob; 
Stanblaus  L  and  IL  of  Pofamd; 
Stephen  L  and  V.  ofHangaiy; 
Stephen  Bithoiy; 
Struensee,  Johan  F.; 
Store  (Jamily), 
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Till 


B.P.8. 

&8B. 

I.A.GL 


I.BL 
&P.H. 

II6.il 
LI. 

T.Al. 


T.A.A. 
T.A.& 


T.Ba. 
T.P.C. 

T.  W.  P. 
T.  W.  R.  a 


?.W. 


W.A.B.& 


W.A.O. 


W.A.J.P. 


tcr.  J 
illel 


Stooll  (tribe). 


BIiimod; 


R.  PHiMf  Spieis,  F.S.A.,  F.R.I.B.A.  f 

Formerly  Muter  of  the  Architectural  School,  Royal  Academy.  London.    Past     8>uf; 

Pkctadent  of  the  Architectural  Aaaociation.   A«ociate  and  Fellow  of  King's  College. '  Stalnase:  ArckiieUme; 

London.   G>rreaponding  Member  of  the  Institute  of  France.   Editor  of  rergusson's     Sidn. 

History  ef  AnkiUcimre.   Author  of  ArckiUciure:  East  and  Wsst;  Ac  ^  '^ 

Enmi^TfiSilk  Throwing  and  Spinning  for  the  City  and  Guadsof  London  Institute,  i^''^*  ^'^  **^  CwPMwrcfc 

Robert  Seymour  Conway,  M.A.,  D.Lirr. 

Professor  of  Latin  and  Indo-European  Philology  in  the  University  of  Manchester. 
Formerly  Professor  of  Latin  in  University  College,  Cardiff;  and  Fellow  of  Gonville 
•od  Caius  College.  Cambridge.   Author  of  Tk*  Italic  DiaUcts 

Stanley  Arthur  Cook. 

Lecturer  in  Hebrew  and  Syriac,  and  formerly  Fellow^  Gonvflle  and  Calus  College. 
Cambridge-    Editor  for  the  Pslestine  Exploration  Fund.    Author  of  Glossary  o/' 
Aramaic  iHscripiiams;  The  Laws  of  Moses  and  Ike  Code  0/  Hamtmrabii  Critical 
Notes  on  Old  Testament  History;  Religion  of  Ancient  PateUinoi  Ac. 

SigtOs  BlOndal. 

Librarian  of  the  University  of  Copenhagen. 

Sn  Shirley  Forster  Murphy,  F.R.C.S  , 

Medical  Officer  of  Health  for  the  County  of  London. 

St  George  Stock,  M.A. 

Pembroke  College,  Oxford.    Leaurer  in  Greek  in  the  Uniwinity  of  Binnin^iam. 

SiMOM  Newcomb,  D.Sc.,  LL.D. 

See  the  biographical  article:  Nbwcomb,  Simon. 

Tbomas  Asbby,  M  a.,  D.Litt. 

Director  of  the  British  School  of  Archaeotogy  at  Rome.  Formerly  Scholar  of  Christ 
Church,  Oxford.  Craven  Fellow.  1807.  Conington  Priceman,  1906.  Member  of 
the  Imperial  German  Archaeological  Institute.  Author  of  7ilb<  Classical  Topography 
0$  the  Roman  Campagna. 


|8lg1irBlMni,Jta. 

4  Simon  lUgm. 
IsotorOyitera. 


'  Veily:  Geograpky  and  Statistics 
{in  part),  and  History  {in 
parf); 

Stoni  (in  par(); 

Slgnit;  Solantam; 

Son;  Spototo; 

Stiblae;  SuUsBOi 


{ 


SOvwterlL 


Soafh  Aoftnlla:  Ceoffrapky 
and  Statistics, 


( 


Spy  (fn  part); 
StatB. 


Tbomas  Andrew  Archer,  M.A. 

Author  of  Tke  Crusade  of  Rickard  /.;  Ac. 

Timothy  Augustine  Coghlan.  I.S.O. 

Asent-General  for  New  Soutn  Wales.  Government  Statistician.  New  South  Wales, 
1886-1903.  Honorary  Fellow  of  the  Royal  Sutistical  Society.  Author  of  Wealth 
and  Progress  of  New  Sontk  Wales;  ^atistical  Auount  of  Australia  and  New 
Zoalamd;  Stc 

Sn  Thomas  Barclay. 

Member  of  the  Institute  of  International  Law.  Officer  of  the  Lesion  of  Honour. 
Author  of  Problems  of  International  Practiu  and  Diplomacy;  &c.  M.P.  for  Black 
born.  191a 

TnoDORE  Freyunghutsen  Collier,  Ph.D. 

Assistant  Professor  of  History.  Williams  College.  Wniiamstowtt,  Mass. 

TtaOMAS  Seccombe,  M.A. 

Balliol  College.  Oxford.    Lecturer  in  History,  East  London  and  Birkbeck  Colleges,  •  fHuwu«»», 
University  <n  London.    Stanhope  Priseman,  Oxford,  1887.    Assistant  Editor  of  1  StephBiL  Sir  I<llillft 
Dtcttonary  of  Natumal  Btograpky,  1891-1901.    Author  of  7m  Age  of  Johnson;  Ac.  I      '^"""^ 

Walteb  Theodore  Watts-Dunton.  f 

See  the  biographical  anicle :  Watts- Dunton.  Walter  Thbooorb.  \  SoODSt 

Thomas  Wiluam  Fox.  f 

f^ofessor  of  Textiles  in  the  University  of  Manchester.    Author  of  Mechanics  of<  SpiimlQg. 
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lUUVALOV  (sometimes  written  Schouvalofp),  PETER 
AHDRBIVICH,  Count  (1827-1889),  Russian  diplomatist,  was 
bom  in  1827  of  an  old  Russian  family  which  rose  to  distinction 
and  impenal  favour  about  the  middle  of  the  x8th  century. 
Several  of  its  members  attained  high  rank  in  the  army  and  the 
dvil  administration,  and  one  of  them  may  be  regarded  as  the 
founder  of  the  Moscow  University  and  the  St  Petersburg  Academy 
of  the  Fine  Arts.  As  a  youth  Count  Peter  Andreivich  showed 
so  desire  to  emulate  his  distinguished  ancestors.  He  studied 
just  eiwugh  to  qualify  for  the  army,  and  for  nearly  twenty  years 
be  led  the  agreeable,  commonplace  life  of  a  fashionable  officer 
of  the  Ooards.  In  1864  Court  influence  .secured  for  him  the 
appointment  of  (jovemor-General  of  the  Baltic  Provinces,  and 
in  that  position  he  gave  evidence  of  so  much  natural  ability  and 
tact  that  in  x866,  when  the  revolutionary  fermentation  in  the 
younger  section  of  the  educated  classes  made  it  advisable  to 
place  at  the  head  of  the  political  police  a  man  of  exceptional 
intdligence  and  energy,  he  was  selected  by  the  emperor  for  the 
post.  In  addition  to  his  regular  functions,  he  was  entrusted  by 
his  Majesty  with  much  work  of  a  confidential,  delicate  nature, 
inr-inHif^  a  mission  to  London  in  1873.  ZThe  ostensible  object 
of  this  misaon  was  to  arrange  amicably  certain  diplomatic 
difEculties  created  by  the  advance  of  Russia  in  Central  Asia, 
but  he  was  instructed  at  the  same  time  to  prepare  the  way  for 
the  marriage  of  the  grand  duchess  Marie  Alexandrovna  with  the 
duke  off  Edinburgh,  which  took  place  in  January  of  the  following 
year.  At  that  time  the  emperor  Alexander  n.  was  anxious 
to  establish  cordial  relations  with  Great  Britain,  and  he  thought 
this  object  mi^t  best  be  attained  by  appointing  as  his  diplo- 
matic rq>xesentatxve  at  the  British  Court  the  man  who  had  con- 
docted  successfully  the  recent  matrimonial  negotiations.  Count 
Sfattvitiav  was  accordingly  appointed  ambassador  to  London; 
and  he  justified  his  selection  by  the  extraordinary  diplomatic 
abiUty  he  displayed  during  the  Russo-Turkish  War  of  1877-78 
axhd  the  subsequent  negotiations,  when  the  relations  between 
Russia  and  Great  Britain  were  strained  almost  to  the  point  of 
nptnre.  After  the  publication  of  the  treaty  of  San  Stefano, 
which  astonished  Europe  and  seemed  to  rendo:  a  conflict  inevit- 
ahle,  he  conduded  with  Lord  Salisbury  a  secret  convention 
wfakb  enabled  the  two  powers  to  meet  in  congress  and  find 
a  pacific  solution  for  all  the  questions  at  issue.  In  the  delibera- 
tions and  discusaons  of  the  congress  he  played  a  leading  part, 
and  defended  the  interests  of  his  country  with  a  dexterity  which 
excited  the  admiratiou  of  his  colleagues;  but  when  it  became 
known  that  the  San  Stefano  arrangements  were  profoundly 
Bwitififd  by  the  treaty  of  Berlin,  public  opinion  in  Russia  con- 


demned him  as  too  condEatory,  and  reproached  him  with  having 
needlessly  given  up  many  of  the  advantages  secured  by  the  war. 
For  a  time  Alexander  II.  resisted  the  popular  clamour,  but  in 
the  autumn  of  1879,  when  Prince  Bismarck  assumed  an  attitude 
of  hostility  towards  Riusia,  Count  Shuv&lov,  who  had  been 
long  regarded  as  too  amenable  to  Bismarckian  influence,  was 
recalled  from  his  post  as  ambassador  in  London;  and  after 
living  for  nearly  ten  years  in  retirement,  he  died  at  St  Petersburg 
inx889.  (D.  M.  W.) 

SHIIYA,  a  town  in  the  government  of  Vladimir,  68  m.  by  rail 
N.£.  of  the  town  of  Vladimir.  It  is  one  of  the  chief  centres  of 
the  cotton  and  Enen  mdustries  in  middle  Russia.  It  is  built  on 
the  high  left  bank  of  the  navigable  Teza,  a  tributary  of  the 
Klyazma,  with  two  suburbs  on  the  right  bank.  AnnaUsts  men- 
tion princes  of  Shuya  in  1403.  Its  first  linen  manufactures  were 
established  in  1755;  l>ut  in  1800  its  population  did  not  exceed 
Z500.  In  i88a  it  had  19,560  inhabitants,  and  18,968  in  1897. 
Tanneries,  espedaUy  for  the  preparation  of  sheep^dns-r-widely 
renowned  throughout  Russia — still  mslntain  their  importance, 
although  this  industry  has  migreted  to  a  great  extent  to  the 
country  districts.  The  cathedral  (1799)  is  a  large  building,  with 
five  gilt  cupolas.  Nearly  every  village  in  the  vicinity  has  a 
specialty  of  its  own — bricks,  pottery,  wheels,  toys,  packing- 
boxes,  looms  and  other  weaving  implements,  house  furniture,' 
sieves,  combs,  boots,  gloves,  felt  goods,  candles,  and  so  on.  The 
manufacture  of  linen  and  cotton  in  the  villages,  as  weU  as  the 
preparation  and  manufacture  of  sheepskins  and  rough  gloves, 
occupies  about  40^000  peasants.  The  Shuya  merchants  cany 
on  an  active  trade  in  these  products  aU  over  Russia,  and  in  com,' 
spirits,  salt  and  other  food  stuffs,  imported. 

8HWEB0,  a  town  and  district  in  the  Sagaing  division  of  Upper' 
Burma.  The  town  is  situated  in  the  midst  of  a  rice  plain,  53  m.' 
by  rail  N.£.  from  Mandalay:  pop.  (1901)  9636.  It  is  of  historic 
interest  as  the  birthplace  and  capital  of  Alompra,  the  founder 
of  the  last  Burmese  dynasty.  After  British  annexation  it  became 
an  important  military  cantonment;  but  only  the  wing  of  a 
European  regiment  is  now  stationed  here.  The  area  of  the 
district  is  5634  sq.  m.;  pop*  (1901)  286,891,  showing  an  increase 
of  24%  in  the  decade.  It  Ees  between  the  Katha,  Upper  and 
Lower  (^indwin  and  Mandalay  districts.  The  Irrawaddy  forms 
the  dividing  line  on  the  east.  The  phsrsical  features  of  the 
district  vary  considerably.  The  Minwun  range  runs  down 
the  whole  eastern  side,  skirting  the  Irrawaddy.  In  the  north 
it  is  a  defined  range,  but  at  Sheinmaga,  in  the  south,  it  sinks 
to  an  undulation.  West  of  the  Mu  river,  in  the  centre  of  the 
district,  there  is  a  griulual  ascent  to  the  hills  which  divide 
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Sagaing  from  the  Upper  Chindwin.  Between  these  ranges  and 
on  both  sides  of  the  Mu  is  a  plain,  unbroken  except  for  some 
isolated  hills  in  the  north  and  north-east  and  the  low  Sadaung-gyi 
range  in  the  siouth-east.  The  greater  part  of  this  plain  is  a  rice- 
growing  tract,  but  on  the  sloping  ground  maize,  millets,  sesamum, 
cotton  and  peas  are  raised.  A  good  deal  of  sugar  is  also  produced 
from  groves  of  the  tori  palm.  The  Mu  river  is  navigable  for 
three  months  in  the  year,  from  June  to  August,  but  in  the  dry 
season  it  can  be  forded  almost  anywhere.  A  i^aod  deal  of  salt 
is  produced  in  a  line  which  closely  follows  the  railway.  Coal 
has  been  worked  at  Letkokpin,  near  the  Irrawaddy. 

The  Ye-u  reserved  forests  aro  much  more  valuable  than  those 
to  the  east  on  the  Minwun  and  the  Mudein.  Extensive  irrigation 
works  existed  in  Shwebo  district,  but  they  fell  into  disrepair 
in  King  Thibaw's  time.  Chief  of  these  was  the  Mahananda  Lake. 
The  old  works  have  recently  been  in  process  of  restoration,  and 
in  X906  the  main  canal  was  formally  opened.  The  rainfall 
follows  the  valleys  of  the  Mu  and  the  Irrawaddy,  and  leaves  the 
rest  of  the  district  comparatively  diy.  It  varies  from  an  average 
of  29  to  49  in.  The  average  temperature  is  90**  in  the  hot  season, 
and  falls  to  60^  or  61**  in  the  cold  season,  the  maximum  and 
minimum  readings  being  104^  and  56^. 

SIALKOTv  or  Sealkote,  a  town  and  district  of  British  India, 
in  the  Lahore  division  of  the  Punjab.  The  town,  which  has  a 
station  on  the  North- Western  railway,  is  72  m.  N.E.  of  Lahore. 
Pop.  (1901)  57,956.  It  is  a  military  cantonment,  being  the 
headquarters  of  a  brigade  in  the  2nd  division  of  the  northern 
army.  There  are  remains  of  a  fort  dating  from  about  the  xoth 
century;  but  the  mound  on  which  they  stand  is  traditionally 
supposed  to  mark  the  site  of  a  much  earlier  stronghold,  and  some 
authorities  identify  it  with  the  ancient  Sakala  or  Sagai.  Other 
ancient  buildings  are  the  shrine  of  Baba  Nanak,  the  first  Sikh 
Guru,  that  of  the  Mahommedan  Imam  Ali-ul-hakk  and  Raja 
Tej  Singh's  temple.  The  town  has  an  extensive  trade,  and 
manufactures  of  sporting  implements,  boots,  paper,  cotton, 
cloth  and  shawl-edging.  There  are  Scottish  and  American 
missions,  a  Scottish  mission  training  institution  and  an  art3 
college. 

The  DiSTXiCT  of  Sialkot  has  an  area  of  1991  sq.  m.  It  is 
an  oblong  tract  of  country  occupying  the  submontane  portion 
of  the  Rechna  (Ravi-Chenab)  Doab,  fringed  on  either  side  by  a 
line  of  fresh  alluvial  soil,  above  which  rise  the  high  banks  that 
form  the  limits  of  the  river-beds.  The  Degh,  which  rises  in  the 
Jammu  hills,  traverses  the  district  parallel  to  the  Ravi,  and  is 
likewise  fringed  by  low  alluvial  soil.  The  north-eastern  boundary 
is  20  m.  distant  from  the  outer  line  of  the  Himalayas;  but  about 
midway  between  the  Ravi  and  the  Chenab  is  a  high  dorsal  tract, 
extending  from  bejwnd  the  border  and  stretching  far  into  the 
district.  Sialkot  is  above  the  average  of  the  Punjab  in  fertility. 
The  upper  portion  is  very  productive;  but  the  southern  portion, 
farther  removed  from  the  influence  of  the  rains,  shows  a  marked 
decrease  of  fertility.  The  district  is  also  watered  by  numerous 
small  torrents;  and  several  swamps  or  jhils,  scattered  over  the 
face  of  the  country,  are  of  considerable  value  as  reservoirs  of 
surplus  water  for  purposes  of  irrigation.  Sialkot  is  reputed  to 
be  healthy;  it  is  free  from  excessive  heat,  judged  by  the  common 
standard  of  the  Punjab;  and  its  a>^rage  annual  rainfall  varies 
from  35  in.  near  the  hUls  to  22  in.  in  the  parts  farthest  from  them. 
The  population  in  1901  was  1,083,909,  showing  a  decrease  of  3% 
as  against  an  increase  of  zx%  in  the  previous  decade.  This  is 
explained  by  the  fact  that  Sialkot  contributed  over  zoo,ooo 
persons  to  the  Chenab  colony  (q.v.).  The  principal  crops  are 
wheat,  barley,  maize,  millets  and  sugar<ane.  The  district 
is  crossed  by  a  branch  of  the  North- Western  railway  from 
Wazirabad  to  Jammu. 

The  early  history  of  Sialkot  is  closely  interwoven  with  that  of 
the  rest  of  the  Punjab.  It  was  annexed  by  the  British  after  the 
second  Sikh  war  in  1849;  since  then  its  area  has  been  consider- 
ably reduced,  mwuming  its  present  proportions  in  1867.  During 
the  Mutiny  of  1857  the  native  troops  plundered  the  treasury 
and  destroyed  aU  the  records,  when  most  of  the  European 
residents  took  refuge  in  the  fort. 


SIAM  (known  to  its  inhabitants  as  Muang  Tkai)^  an  inde< 
pendent  kingdom  of  the  Indo-Chinese  peninsula  or  Further 
India.  It  lies  between  4**  20'  and  20**  15'  N.  and  between  96*  3</ 
and  106°  E.,  and  is  bounded  N.  by  the  British  Shan  States  and. 
by  the  French  Laos  country,  E.  by  the  French  Laos  country 
and  by  Cambodia,  S.  by  Cambodia  and  by  the  Gulf  of  Siam, 
and  W.  by  the  Tenasserim  and  Pegu  divisions  of  Burma.  A  part 
of  Siam  which  extends  down  the  Malay  Peninsula  is  bounded 
E.  by  the  Gulf  of  Siam  and  by  the  South  China  Sea,  S.  by  British 
Malaya  and  W.  by  the  lower  part  of  the  Bay  of  Bens^.  The 
total  area  is  about  220,000  sq.  m.    (For  map,  see  Indo-China.) 

The  country  may  be  best  considered  geographically  in  four 
parts:  the  northelm,  including  the  drainage  area  of  the  four 
rivers  which  unite  near  Pak-Nam  P6  to  form  the  Menam  Chao 
Phaya;  the  eastern,  including  the  drainage  area  of  the  Nam  Mun 
river  and  its  tributaries;  the  central,  including  the  drainage 
area  of  the  Meklong,  the  Menam  Chao  Phaya  and  the  Bang 
Pakong  rivers;  and  the  southern,  including  that  part  of  the 
country  which  is  situated  in  the  Malay  Peninsula.  Northern 
Siam  is  about  60,000  sq.  m.  in  area.  In  general  appearance 
it  is  a  series  of  parallel  ranges  of  hills,  lying  N.  and  S.,  merely 
gently  sloping  acclivities  in  the  S.,  but  rising  into  precipitous 
mountain  masses  in  the  N.  Between  these  ranges  flow  the 
rivers  Meping,  Mewang,  M^om  and  Menam,  turbulent  shallow 
streams  in  their  upper  reaches,  but  slow-moving  and  deep  where 
they  near  the  points  of  junction.  The  longest  of  them  is  over 
250  m.  from  its  source  to  its  mouth.  The  Mqping  and  Mewang 
on  the  W.,  rising  among  the  loftiest  ranges,  are  rapid  and 
navigable  only  for  small  boats,  while  the  Meyom  and  Menam, 
the  eastern  pair,  afford  passage  for  large  boats  at  all  seasons 
and  for  deep  draught  river-steamen  during  the  flood-time.  The 
Menam  is  the  largest,  deepest  and  most  sluggish  of  the  four, 
and  in  many  ways  resembles  its  continuation,  the  Menam  Chao- 
Phaya  lower  down.  On  the  W  the  river  Salween  and  its  tributary 
the  Thoimg  Yiu  form  the  frontier  between  the  Siam  and  Burma  Ux 
some  distance,  draining  a  part  of  northern  Siam,  while  in  the 
far  north-east,  for  a  few  miles  below  Chieng  Sen,  the  Mekong 
does  the  same.  The  districts  watered  by  the  lower  reaches  of 
the  four  rivers  aro  fertile  and  are  inhabited  by  a  considerable 
population  of  Siamese.  Farther  north  the  country  is  peopled 
by  Laos,  scattered  in  villages  along  all  the  river  banks,  and  by 
numerous  communities  of  Shan,  Karen,  Kamoo  and  other  txibo 
living  in  the  uplands  and  on  the  hilltops. 

Eastern  Siam,  some  70,000  sq.  m.  in  area,  is  endrded  by 
well-defined  boundaries,  the  great  river  Mekong  dividing  it 
clearly  from  French  Laos  on  the  N.  and  E.,  the  Pnom  Dang  Rek 
hill  range  from  Cambodia  on  the  S.  and  the  Dom  Pia  Fai  range 
from  central  Siam  on  the  W.  The  right  bank  of  the  Mekong 
being  closely  flanked  by  an  almost  continuous*  hill  range,  the 
whole  of  this  part  of  Siam  is  practically  a  huge  basin,  the  bottom 
of  which  is  a  plain  lying  from  200  to  300  ft.  above  sea-level,  and 
the  sides  hill  ranges  of  between  zooo  and  2000  ft.  elevation. 
The  plain  is  for  the  most  part  sandy  and  almost  barren,  subject 
to  heavy  floods  in  the  rainy  season,  and  to  severe  drought  in  the 
dry  weather.  The  hills  are  clothed  with  a  thin  shadeless  growth 
of  stunted  forest,  which  only  here  and  there  assumes  the  character- 
istics of  ordinary  jungle.  The  river  Nam  Mun,  which  is  perhaps 
200  m.  long,  has  a  large  number  of  tributaries,  chief  of  which 
is  the  Nam  Si.  The  river  flows  eastward  and  falls  into  the  Mekong 
at  15**  20'  N.  and  105^  40'  £.  A  good  way  farther  north  two 
small  rivers,  the  Nam  Kum  and  the  Nam  Song  Kram,  alto 
tributaries  of  the  Mekong,  drain  a  small  part  of  eastern  Siam. 
Nearly  two  million  people,  mixed  Siamese,  Lao  and  Cambodian, 
probably  among  the  poorest  peasantry  in  the  worid,  vxppatt 
existence  in  this  inhospitable  region. 

Central  Siam,  estimated  at  50,000  sq.  m.  in  area,  is  the  heart 
of  the  kingdom,  the  home  of  the  greater  part  of  its  population, 
and  the  source  of  nine-tenths  of  its  wealth.  In  general  appear- 
ance it  is  a  great  plain  flanked  by  high  mountains  on  its  western 
border,  inclining  gently  to  the  sea  in  the  S.  and  round  the  inner 
Gulf  of  Siam,  and  with  a  long  strip  of  mountainous  sea-board 
stretching  out  to  the  S.E.   The  mountain  range  on  the  W.  is  a 
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ooBtiniiatioa  of  one  of  the  ranges  of  nortliem  Siam,  which, 
extending  still  farther  southward,  ultimately  forms  the  backbone 
of  the  Malay  Peninsula.  Its  ridge  is  the  boundary  between 
central  Siam  and  Burma.  The  highest  peak  hereabouts  is 
Mogad<A,  Sooo  fL,  dose  to  the  border.  On  the  £.  the  Dom 
Pta  Fai  throws  up  a  point  over  4000  fL,  and  the  south-eastern 
range  which  divides  the  narrow,  littoral,  Chantabun  and  Krat 
districts  from  Cambodia,  has  the  Chemao,  Saidao  and  Kmoch 
heights,  between  3000  and  5000  ft.  The  Meklong  river,  which 
drains  the  western  parts  of  central  Siam,  rises  in  the  western 
border  range,  follows  a  course  a  little  E.  of  S.,  and  runs  into  the 
sea  at  the  western  comer  of  the  inner  gulf,  some  200  m.  distant 
from  its  source.  It  is  a  rs^id,  shallow  stream,  subject  to.  sudden 
rises,  and  navigable  for  small  boats  only.  The  Bang  Pakong 
river  rises  anumg  the  Wattana  hills  on  the  eastern  border, 
between  the  Battambong  province  of  Cambodia  and  Siam.  It 
flows  N.,  then  W.,  then  S.,  describing  a  semicircle  through  the 
fertile  district  of  Pachim,  and  falls  into  the  sea  at  the  north-east 
comer  of  the  inner  gulf.  The  whole  course  of  this  river  is  about 
roo  m.  long;  its  current  is  sluggish,  but  that  of  its  chief  tributary, 
the  Nakhon  Nayok  river,  is  rapid.  The  Bang  Pakong  is  na^- 
gable  for  steamers  of  small  draught  for  about  30  m.  The  Menam 
Chao  ^laya,  the  principal  river  of  Siam,  flows  from  the  point 
where  it  is  formed  by  the  junction  of  the  rivers  of  northern  Siam 
almost  due  S.  for  154  m.,  when  it  empties  itself  into  the  inner 
golf  about  midway  between  the  Meklong  and  Bang  Pakong 
mouthSk  In  the  neighbourhood  of  Chainat,  40  m.  below  Paknam 
Poh,  it  throws  off  three  branches,  the  Suphan  river  and  tlie 
Menam  Noi  on  the  right,  and  the  Lopburi  river  on  the  left  bank. 
The  latter  two  rejoin  the  parent  stream  at  points  considerably 
lower  down,  but  the  Suphan  river  remains  distinct,  and  has  an 
outlet  of  its  own  to  the  sea.  At  a  point  a  little  more  than  half- 
way down  its  course,  the  Menam  Chao  Phaya  receives  the  waters 
of  its  only  tributary,  the  Nam  Sak,  a  good-sized  stream  which 
rises  in  the  east  of  northem  Siam  and. waters  the  most  easterly 
part  (the  Pechabun  valley)  of  that  section  of  the  country.  The 
wfacde  course  of  the  Menam  Chao  Phaya  lies  through  a  perfectly 
flat  oMmtry.  It  is  deep,  fairly  rapid,  subject  to  a  regular  rise 
and  flood  every  autunm,  but  not  to  sudden  freshets,  and  is 
affected  by  the  tide  50  m.  inland.  For  ao  m.  it  is  navigable 
for  vessels  oi  over  1000  tons,  and  were  it  not  for  the  enormous 
sand  bar  -which  lies  across  the  mouth,  shi|»  of  almost  any  size 
could  lie  at  the  port  of  Bangkok  about  that  distance  from  the 
sea  (see  Bangkok).  Vessels  up  to  300  tons  and  la  ft.  draught 
can  ascend  the  river  50  m.  and  more,  and  beyond  that  point 
large  river-boats  and  deep-draught  launches  can  navigate  for 
many  onles.  The  river  is  always  charged  with  a  great  quantity 
of  silt  which  during  flood  season  is  deposited  ova  the  surrounding 
plain  to  the  great  enhancement  of  its  fertility.  There  is  prac- 
tically no  forest  growth  in  central  Siam,  except  on  the  slopes  of 
the  hills  which  bound  this  section.  The  rest  is  open  rice-land, 
alternating  with  great  stretches  of  grass,  reed  jungle  and  bamboo 
scrub,  much  of  which  is  under  water  for  qtiite  three  months  of 
the  year. 

Southern  Siam,  which  has  an  area  of  about  20,000  sq.  m., 
consists  of  that  pstft  of  the  Malay  Peninsula  which  belongs  to  the 
Siamese  kingdom.  It  extends  from  zo°  N.  southwards  to 
fi*  35'  N.  on  the  west  coast  of  the  peninsula,  and  to  6**  2S^  N.  on 
the  east  coast,  between  which  points  stretches  the  frontier  of 
British  Malaya.  It  is  a  strip  of  land  narrow  at  the  north  end 
and  widening  out  towards  the  south,  consisting  roughly  of  the 
continuation  of  the  mountain  range  which  bounds  central  Siam 
on  the  W.,  thou^  the  range  appears  in  certain  parts  as  no  more 
than  a  ^ain  of  hiUocks.  The  inhabitable  part  of  the  land 
consists  of  the  lower  slopes  of  the  range  with  the  valleys  and 
BnaH  alluvial  plains  which  lie  between  its  spurs.  The  remainder 
is  covered  for  the  most  part  with  dense  forest  containing  several 
kinds  of  valuable  timber.  The  coast  both  east  and  west  is  much 
indented,  and  is  studded  with  islands.  The  rivers  are  small 
and  shallow.  The  highest,  mountain  is  Kao  Luang,  an  almost 
iwlated  projection  over  5000  ft.  high,  round  the  base  of  which 
fie  the  most  fertile  lands  of.  this  section,  and  near  which.are 


situated  the  towns  of  Bandon,7Takhon  Sri  Tammarat  (Lakhon) 
and  Patalung,  as  well  as  many  villages. 

Geohgy,^ — ^Very  little  la  known  of  the  geology  of  Siam.  It  appears 
to  be  composed  chiefly  of  Palaeozoic  rocks,  concealed,  in  the  plains, 
by  Quaternary,  and  possibly  Tertiary,  deposits.  Near  Luang 
Prabang,  just  beyond  the  border,  in  French  territory,  limestones 
with  ProMicHu  and  Schwdgerinat  like  the  Productua  limestone  of 
the  Indian  Salt  Range,  have  been  found;  also  red  days  and  grau- 
wacke  with  c^ts  aimilar  to  those.of  the  Raniganj  beds;  and  violet 
clays  with  DicytwdoH,  supposed  to  be  the  equivalents  of  the  Panche 
series  of  India.  All  these  oeds  strike  from  north-east  to  south-west 
and  must  enter  the  northera  part  of  Siam,  Farther  south,  at  Vien- 
Tiane,  the  Mekong  passes  through  a  gorge  cut  in  sandstone,  arkose 
and  schists  with  a  similar  strike;  while  at  Lakhon  there  are  steeply 
inclined  limestones  which  strike  north-west. 

Climate, — ^Although  enervating,  the  dixnate  of  Siam,  as  u  natural 
from  the  position  of  the  country,  is  not  one  of  extremes.  The  wet 
season — May  to  October— correqjonds  with  the  prevalence  of  the 
south-west  monsoon  in  the  Bay  of  BengaL  The  full  foroe  of  the 
monsoon  is,  however,  broken  oy  the  western  frontier  hills;  and 
while  the  rainfall  at  Mergui  is  over  180,  and  at  Mpulroein  240  in., 
that  of  Bangkok  seldom  exceeds  54,  and  Chien^pai  records  an 
average  of  about  42  in.  Puket  and  Chantabun,  bems  both  on  a  lee 
shore,  in  this  season  experienoe  rough  weather  and  a  heavy  rainfall; 
the  latter,  being  fartho-  from  the  equator,  is  the  worse  off  in  this 
respect.  At  this  period  the  temperature  is  generally  moderate, 
6s*  to  75*  F.  at  night  and  75*  to  85*  by  day;  but  breaks  in  the 
rains  occur  which  are  hot  and  steamy.  The  cool  season  begins  with 
the  commencement  of  the  north-east  monsoon  in  the  China  Sea  in 
November.  While  Siam  enjoys  a  dry  climate  with  cool  nights  (the 
thermometer  at  night  often  falling  to  40*— 50*  F..  and  seldom  being 
over  90**  in  the  shade  by  day),  the  eastern  coast  of  the  Malay  Penin- 
sula receives  the  full  force  of  the  north-easterly  gales  from  the  sea. 
This  lasts  into  Februaiy,  when  the  northeriy  current  begins  to  lose 
strength,  and  the  gradual  heating  of  the  land  produces  local  sea 
brceases  from  the  gulf  along  the  coast-line.  Inland,  the  thermometer 
rises  during  the  &y  to  over  100*  F.,  but  the  extreme  continental 
heats  of  India  are  not  known.  The  comparative  humidity  of  the 
atmosphere,  however,  makes  the  dimate  trjring  for  Europeans. 

Flora. — In  its  flora  and  fauna  Siam  combines  the  forms  of  Burma 
and  the  Shan  States  with  those  of  Malaya,  farther  south,  and  of 
Cambodia  to  the  south-cast.  The  coa^  region  is  characterized  by 
mangroves,  Pandanus,  rattans,  and  similar  palms  with  long  flexible 
stems,  and  the  middle  region  by  the  great  rice-fields,  the  coco-nut 
and  arcca  {MJras,  and  the  usual  tropioJ  plants  of  culture.  In  the 
temperate  uplands  of  the  interior,  as  about  Luang  Prabang,  Hima- 
layan and  Japanese  species  occur — oaks,  pines,  chestnuts,  peach 
and  great  apple  trees,  raspberries,  honeysuckle,  vines,  saxifrages, 
Cichoraceaet  .onKvaoaes  and  Violaceae\  there  are  many  valuable 
timber  trees— teak,  sappan,  eagle-wood,  wood-oil  (Hopea),  and 
other  DipUrocarpaceae,  Cedrdaceae^  PUrocarpaceae,  Xylia,  iron- 
wood  ana  other  dye-woods  and  resinous  trees,  these  last  forming 
in  many  districts  a  large  proportion  of  the  more  open  forests,  with 
an  undergrowth  of  bamboo.  The  teak  tree  grows  all  over  the  hill 
districts  north  oi  latitude  is**,  but  seems  to  attain  its  best  develop- 
ment on  the  west,  and  on  the  east  does  not  appear  to  be  found 
south  of  17*.  Most  of  the  so-called  Burma  teak  exported  from 
Moulmein  is  floated  down  from  Siamese  territory.  Among  other 
valuable  forest  {Hoducts  are  thing^n  wood  (Hopea  odorata),une\y 
used  for  boat-building;  damar  oil,  taken  throughout  Indo-Cnina 
from  the  DipUrecarpus  Uvis;  agilla  wood,  sapan,  rosewood,  iron- 
wood,  ebony,  rattan.  Among  the  chief  productions  of  the  plains 
are  nee  (the  staple  export  01  the  country);  pepper  (chiefly  from 
Chantabun) ;  sirin,  sago,  sugar-cane,  coco-nut  and  betd,  Palmyra  or 
sugar  and  attap  palms;  many  forms  cf  banana  and  othcrt-fruit, 
such  as  durian,  orange-pommelo,  guava,  bread-fruit,  mango,  jack 
fruit,  pine-apple,  custara-apple  ana  mangostcen. 

Fauna. — Few  countries  are  so  well  stocked  with  big  game  as  is 
Siam.  Chief  of  animals  is  the  dephant,  which  roacms  wild  in  large 
numbers,  and  b  extensively  caught  and  tamed  by  the  people  for 
transport.  The  tiger,  leopard,  fishii^-cat,  leopard-cat,  and  other 
species  of  wild-cat,  as  well  as  the  honcy-bcar,  large  sloth-bear,  and 
one-  and  two-homed  rhinoceros,  occur.  Amone  the  great  wild 
cattle  are  the  formidable  gaur,  or  seladang,  the  panting,  and  the 
water-buffalo.  The  goat  antelope  is  found,  and  several  varieties 
Of  deer.  Wild  pig,  several  spedes  of  rats,  and  many  bats— one  of 
the  commonest  being  the  flying-fox,  and  many  species  of  monkey- 
especially  the  gibbon— are  also  met  with.  Of  snakes,  56  species  are 
known,  out  only  I  a  are  poisonous,  and  of  these  4  are  sea-snakes. 
The  waters  of  biam  are  particularly  rich  in  fish.  The  crocodile  is 
common  in  many  of  the  riven  and  estuaries  of  Siam,  and  there  are 
many  lizaids.  The  country  is  rich- in  birds,  a  large  number  of  which 
appear  to  be  common  to  Burma  and  Cambodia. 

» See  E.  Joubert  in  F.  Gamier, .  Voyage  d'expUwUion  en  Indo^ 
Chine  (Par»,  1873),  vol.  U.;  CounUlon,  Documents  pour  .^mr  d 
I'itude  gfohgique  des  environs  de  Luang  Prabang  (CorhtnchtneJ, 
Comptes  remtus  {1996)*  cxxuL  1330-1333' 
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InkaiiUuUs,-^A  censos  of  tbe  rural  population  wrs  taken  for 
the  first  time  in  1905.  The  first  census  of  Bangkok  and  its 
suburbs  was  taken  in  1909.  Results  show  the  total  population 
of  the  country  to  be  about  6,a3o,ooa  Of  this  total  about 
3,000,000  are  Siamese,  about  a,ooo,ooo  Laos,  about  400,000 
Chinese,  i  x  5,000  Maky,  80,000  Cambodian  and  the  rest  Burmese, 
Indian,  Mohn,  Karen,  Ahnamite,  Kache,  Lawa  and  others.  Of 
Europeans  and  Americans  there  are  between  1300  and  X500, 
mostly  resident  in  Bangkok.  Rnglirfimm  numba  about  500; 
Germans,  190;  Danes,  x6o;  Americans,  150,  and  other  nation* 
alities  are  represented  in  smaller  numbcsa.  The  Siamese  inhabit 
central  Siam  principally,  but  extend  into  the  nearer  districts 
of  all  the  other  sections.  The  Laos  predominate  in  northern 
and  eastern  Siam,  Malays  mingle  with  the  Siamese  in  southern 
Siam,  and  the  Chinese  are  found  scattered  all  over,  but  keeping 
mostly  to  the  towns.  Bangkok,  the  capital,  with  some  650,000 
inhabitants,  is  about  one-third  Qunese,  while  in  the  suburbs  are 
to  be  found  settlements  of  Mohns,  Burmese,  Annamites  and 
Cambodians,  the  descendants  of  captives  taken  in  ancient  wars. 
The  Eurasian  population  of  Siam  is  very  small  compared  wUh 
that  <rf  other  large  cities  of  the  East.  Of  the  tribes  idiich  occupy 
the  moimtains  of  Siam  some  are  the  remnants  of  the  very  ancient 
inhabitants  of  the  country,  probably  of  the  Mohn-Khmer  family, 
who  were  supplanted  by  a  later  influx  of  more  civilized  Ehmers 
from  the  souUi-east,  the  forerunners  and  part-ancestors  ctf  the 
Siamese,  and  were  still  farther  thrust  into  the  remoter  hills 
when  the  Lao-Tai  descended  from  the  north.  Of  these  the 
principal  are  the  Lawa,  Lamet,  Ka  Hole,  Ka  Yuen  and  Kamoo, 
the  last  four  coUectivdy  known  to  the  Siamese  as  Ka.  Other 
tribes,  whose  presence  is  probably  owing  to  immigration  at 
remote  or  recent  periods,  are  the  Karens  of  the  western  frontier 
jange,  the  Lu,  Yao,  Yao  Yin,  Meo  and  Musur  of  northern  Siam. 
The  Karens  of  Siam  number  about  30,000,  and  are  found  as 
far  south  as  13^  N.  They  are  mere  offshoots  £rom  the  main 
tribes  which  it^iabit  the  Burma  side  of  the  boundary  range, 
and  are  supposed  by  some  to  be  of  Burmo-Tibetan  origin.  The 
Lu,  Yao,  Yao  Yin,  Meo  and  Musur  have  Yunnanese  charac- 
teristics, are  met  with  in  the  Shan  States  north  of  Siam  and  in 
Yun-nan,  and  are  supposed  to  have  foimd  their  way  into  northern 
Siam  since  the  beginning  of  the  19th  century.  In  the  mountains 
behind  Chantabun  a  small  tribe  called  Chong  is  found,  and  in 
southern  Siam  the  Sake!  and  Semang  inhabit  the  higher  ranges. 
These  last  three  have  Negrito  characteristics,  and  probably 
represent  a  race  far  older  even  than  the  andent  Ka. 

The  typical  Siamese  is  of  medium  height,  well  formed,  with 
olive  complexion,  darker  than  the  Chinese,  but  fairer  than  the 
Malays,  eyes  well  shaped  though  slightly  inclined  to  the  oblique, 
nose  broad  and  flat,  lips  prominent,  the  face  wide  across  the 
cheek-bones  and  the  chin  short.  A  thin  moustache  is  common, 
the  beard,  if  present,  is  plucked  out,  and  the  hair  of  the  head  is 
black,  coarse  and  cut  short.  The  lips  are  usually  deep  red  and 
the  teeth  stained  black  from  the  habit  of  betel-chewing.  The 
children  are  pretty  but  soon  lose  their  charm,  and  the  race, 
generally  spiking,  is  ugly  from  the  European  standpoint. 
The  position  of  women  is  good.  Polygamy  is  permitted,  but  is 
common  only  among  the  upper  classes,  and  when  it  occurs  the 
first  wife  is  acknowledged  haul  of  the  household.  In  disposition 
the  Siamese  arc  mild-mannered,  patient,  submissive  to  authority, 
kindly  and  hospitable  to  strangers.  They  are  a  light-hearted, 
apathetic  people,  little  given  to  quarrelling  or  to  the  commission 
of  violent  crime.  Thou^  able  and  intdligent  cultivators  they 
do  not  take  kindly  to  any  form  of  labour  other  than  agricultural, 
with  the  result  that  most  of  the  industries  and  trades  of  the 
country  are  in  the  hands  of  Chinese. 

The  national  costume  of  the  Siamese  is  the  pammtt  a  piece  of 
cloth  about  i  yd.  wide  and  3  yds.  long.  The  middle  of  it  is  poncd 
round  the  body,  which  it  covers  from  the  waist  to  the  knees,  and  is 
hitched  in  front  ao  that  the  two  ends  hang  down  in  equal  length 
before:  these  beins  twisted  together  are  passed  back  between  the 
kn,  drawn  up  and  tucked  into  the  waist  at  the  middle  of  the  back. 
The  Pttnumg  is  common  to  both  sexes,  the  women  supplementing  it 
with  a  scan  worn  round  the  body  under  the  arms.  Among  the  better 
classes  both  sexes  wear  also  a  jacket  buttoned  to  the  throat,  stockings 
and  shoes,  and  all  the  men,  except  servants,  wear  hats. 


The  suple  food  of  the  Siamese  b  rke  and  fish.  Meat  Is  eaten, 
but,  as  the  slaughter  of  animals  is  against  Buddhist  tenets,  is  not 
often  obtainable,  with  the  exception  of  pork,  killed  by  Chinese. 
The  men  smoke,  but  the  women  do  not.  Everybody  chews  beteL 
The  principal  pasrimes  are  gambliiu^,  boat-ractng,  cock>  and  fish- 
fighting  and  kite-flying,  and  a  kind  o«  footbalL 

Sbvery.  once  common,  has  been  gradually  abolished  by  a  series  of 
laws,  tlie  last  of  which  came  into  force  in  1905.  No  such  thing  as 
caste  exists,  and  low  birth  is  no  insuperable  bar  to  the  attainment  of 
the  higiiest  dignities.  There  are  no  hereditary  titles,  those  in  use  being 
conferred  for  life  only  and  being  attached  to  some  partkular  office. 

rovM.— There  are  very  few  towns  with  a  popubtion  of  over 
zo^ooo  inhabitants  in  Siam,  the  majority  being  merely  scattered 
townships  or  clusters  of  villages,  the  capitals  of  the  provinces 
immani)  being  often  no  more  than  a  few  houses  gathered  mund  the 
market-place,  the  offices  and  the  governor's  residence.  The  more 
imfMitant  places  of  northern  Siam  include  Chieng  Mai  (9.0.),  the 
capital  of  the  noith,  Chieng  Rai,  near  the  northern  frontier; 
Lampun,  also  known  as  Labong  (oiiginaliy  Haribunchai),  the  first 
Lao  settlement  in  Siam;  Lampaiv,  Tern,  Nan  and  Prft,  each  the 
seat  of  a  Lao  chief  and  of  a  Stameae  commissioner;  Utaradit. 
Pichai,  Pichit.  Pechabun  and  Raheng,  the  last  of  importance  as  a 
timber  station,  with  Phitsnulok,  Suuiotai,  Swankalok.  Kampeng 
Pet  and  Nakhon  Sawan,  former  capitals  of  Khmer-Siamese  long- 
doma,  and  at  present  the  headquarters  of  provincial  govenunoits. 
In  eastern  Siam  the  only  towns  of  importance  are  Korat  and  Ubon, 
capitals  of  divisions,  ana  Nong  Kai,  an  ancient  pUce  on  the  Mekong 
river.  In  central  Siam,  after  Bangkok  and  Ayuthia,  places  of  im- 
portance on  the  Menam  Chao  Pnaya  are  Pak-Nam  at  the  river 
mouth,  the  seat  of  a  TOvemor,  terminus  of  a  railway  and  site  of 
modem  fortifications;  Paklat,  the  seat  of  a  governor,  a  town  of 
Mohns,  descendants  of  refugees  from  Peeu;  Nontaburi,  a  few  miles 
above  Bang^coi^  the  seat  of  a  governor  and  possessing  a  large  market: 
Pratoomtani,  Angtoog,  Prom,  Inburi,  Ciiainat  and  Saraburi,  all 
administrative  centres;  and  Lopbari,  the  last  capital  before  Avuthia 
and  the  residence  of  kin^  during  the  Ayuthia  period,  a  dty  01  ruins 
now  gradually  reawakening  as  a  centre  of  railway  traffic  To  the 
west  of  the  Menam  Chao  Pnaya  lie  SuphaiUiuri  and  Ratburi,  andent 
dtics,  now  government  headquarteifl;  Pechaburi  (the  Piply  of 
eariy  travellers),  the  terminus  of  the  western  railway;  and  Phrapa- 
toom,  with  its  huge  pagoda  on  the  site  of  the  capital  of  Sri  Wicfaaiya, 
a  kingdom  of  aooo  years  ago,  and  now  a  place  of  military,  agricultural 
and  other  achoob.  To  the  eaut,  in  the  Bang  Pakong  nver-basin 
and  down  the  eastern  shore  of  the  gulf,  are  Pachim,  a  divisbnal 
headquarters;  Petrioo  (9.v.)>  Bang  Plasoi,  a  fishing  centre,  with 
Rayong,  Chantabun  (g.v.}  and  Krat,  producing  gems  and  pcpoer. 
In  southern  Siam  the  chief  towns  are  Chumpon;  Bandon,  witn  a 
growing  timber  industry:  Nakhon  Sri  Tammaxat  (9.0.);  Singora 
{3.9.);  Puket  (^.v.);  Patani. 

CommunicaUons. — Central  Siam  b  supplied  with  an  exceptionally 
complete  system  of  water  communications;  for  not  only  has  it  the 
three  rivers  with  their  tributaries  and  much-divided  courses,  but  aU 
three  are  linked  together  bj^  a  series  of  canab  which,  running  in 
parallel  linea  across  the  plun  from  E.  to  W.,  make  the  farthest 
comers  of  thb  section  of  the  kingdom  easily  acoessibie  from  the 
capital.  The  level  of  the  land  b  ao  low,  the  soil  so  soft,  and  stone 
suitable  for  metal  ao  entirdy  absent,  that  the  making  ana  upkeep  of 
roads  would  here  be  rainously  expensive.  Former  ralers  have 
realised  thb  and  have  therefore  confined  themselves  to  canal  malting. 
Some  of  the  canab  are  very  old,  others  are  of  comparatively  recent 
constnictioiL  In  the  past  they  were  often  allowed  to  fall  into  dis- 
repair, but  in  1903  a  department  of  government  was  formed  to 
control  their  upkeep,  with  the  result  that  most  of  them  were  soon 
furnished  with  new  locks,  deepened,  and  made  thoroughly  aervioe- 
able.  The  boat  traffic  on  them  b  so  great  that  the  collection  of  a 
small  toll  more  than  suffices  to  pay  for  all  maintenance  expenses. 
In  northern  and  southem  Siam,  where  the  conditions  are  different, 
roads  are  being  slowly  made,  but  natural  difficulties  are  great,  and 
tiavelUng  in  those  distant  parts  b  still  a  matter  of  much  OMComfort. 

In  1909  there  were  640  miles  of  railway  open.  All  hut  65  miles 
was  under  state  management.  The  main  line  from  Bangkok  to  the 
north  had  reached  Fang  Toog  Phung,  some  distance  north  of 
Utaradit  and  10  m.  south  of  Meh  Puak,  which  was  selected  as 
the  terminus  for  the  time  being,  the  continuation  to  Chieng  Mai. 
the  original  objective,  bdng  postponed  pending  the  constraction  of 
another  and  more  important  line.  Thb  btter  was  the  continuation 
through  southem  Siam  of  the  line  already  constracted  from  Bangkok 
south-west  to  Petchaburi  (no  m.),  with  funds  borrowed,  under  a 
recent  agreement,  from  the  Federated  (British)  MaUy  States 
government,  which  work,  following  upon  surveys  made  in  1907, 
was  begun  in  1900  under  the  direction  of  a  newly  constituted 
southem  branch  of  the  Royal  Railways  department.  From  Ban 
F^iji  on  the  main  line  a  branch  extends  north-eastwards  no  m.  to 
Korat.  To  the  cast  of  Bangkok  the  Bangkok-Petricw  line  (40  m.) 
was  completed  and  open  for  traflic. 

The  postal  service  extends  to  all  parts  of  the  country  and  b  fairiy 
efficient.    Sum  joined  the  Postal  Union  in  1885.    The  inbnd  tele- 

Sph  b  also  widely  distributed,  and  foreign  lines  communicate  with 
gon,  the  Straits  Settlements  and  Moulmein. 
^griciittitr<.~Tbe  cultivation  of  paddi  (unhusked  rice)  forms  the 
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oocupatioa  of  offactically  the  whole  popolatloo  of  Slain  outside  the 
CBpitaL  Prinuthre  methods  obtain,  but  the  Siamese  are  efficient 
cultivators  and  secure  good  harvests  nevertheless.    The  sowing  and 

! Wanting  season  is  from  June  to  August,  and  the  reaping  season 
rom  December  to  Febniary.  Forty  or  fifty  varieties  of  paddi  are 
grown,  and  Siam  rice  is  of  the  best  in  the  world.  Irrigation  is 
rudimentary,  for  no  system  exists  for  raising  the  water  at  the  in- 
numerable canals  on  to  the  fields.  Water-supply  depends  chiefly, 
thetefoie,  on  local  rainfall.  In  1905  the  fl;pvemment  started  pre- 
liminary surveys  for  a  system  of  irrigation.  Tobacco,  pepper, 
coco-nuts  and  maixe  are  other  agricultural  producta.  Tobacco  of 
good  qualitysupplies  local  requirements  but  is  not  exported ;  pepper, 
grown  chiefly  m  Chantabun  and  southern  ^am,  annually  yields 
about  900  tons  for  export.  From  cooo-nuts  about  10,000  tons  of 
oopra  are  made  for  esmort  each  year,  and  maize  is  used  for  local 
consumption  only.  Of  homed  cattle  statistical  returns  show  over 
two  million  head  in  the  whole  country. 

Mining. — ^The  mineral^  of  Siam  include  gbld,  nlvef,  rubies, 
sapphires,  tin,  copper,  iron,  zinc  and  coal.  Tin-mining  is  a  flourish- 
ing industry  near  Puket  on  the  west  coast  of  the  Malay  Peninsula, 
aira  since  190S  much  prospecting  and  some  nuntng  has  been  done 
on  the  east  coast.  The  export  of  tin  in  1908  exceeded  5000  tons, 
valued  at  over  ffiocx,ooo.  Rubies  and  sapphires  are  mined  in  the 
Chantabun  district  in  the  south-east.  The  Mining  Department  of 
Siam  is  a  well-organized  btanch  of  the  govemmeott  employing 
•everal  highh^qualified  English  experts. 

Timber. — The  extraction  of  teak  from  the  forests  of  nMthem  Sam 
employs  a  large  number  of  people.  The  industry  b  almost  entirely 
in  the  hands  of  Europeans,  British  lareely  predominating.  The 
number  of  teak  logs  brought  out  via  the  Salween  and  Menam  Chao 
Phaya  rivers  average  160,000  annually,  Siam  being  thus  the  largest 
teak-produdng  country  of  the  world.  A  Forest  Department,  in 
which  experienced  officers  recruited  from  the  Indiaa  Forest  Service 
are  employed,  has  for  many  years  controlled  the  forests  of  Siam. 

Teclauhgy. — The  government  has  since  1903  given  attention  to 
sericulture,  and  stepa  have  been  taken  to  improve  Siamese  silk  with 
the  aid  of  scientists  borrowed  from  the  Japanese  Ministry  of 
Agriculture.  Surveying  and  the  administration  of  the  land  have 
for  a  long  time  occu^ped  the  attention  of  the  government.  A 
Survey  Department,  uaugurated  about  1887,  has  completed  the 
geaecal  surv^  of  the  whole  country,  and  has  made  a  cadastral 
survey  of  a  large  part  of  the  thickly  inhabited  and  highly  cultivated 
districts  of  central  Siam.  A  Settlement  Commission,  organized  in 
1901,  dedded  the  ownership  of  lands,  and,  on  completion,  handed 
over  its  worlc  to  a  Land  Registration  De^iartroent.  Thus  a  very 
complete  settlement  of  much  of  the  richest  tt^ricultural  land  in  the 
country  has  been  effected.  The  education  01  the  youth  of  Siam  in 
the  techncdogy  of  the  industries  practised  has  not  been  neglected. 
PupiU  are  sent  to  the  best  foreign  agricultural,  forestry  and  mining 
achools,  and,  after  going:  through  the  prescribed  course,  often  with 
distinction,  return  to  Siam  to  apply  their  knowledge  with  more  or 
Ins  success.  Moreover,  a  college  under  the  control  of  the  Ministry 
of  Lands  and  Agriculture,  which  was  founded  in  1909,  provides  locally 
counes  of  instruction  in  these  subjects  and  also  in  irrigation  engineer- 
ing,  soicnlture  and  surveying. 

Comtmen*. — Rice-miUs,  saw-mills  and  a  few  distilleries  of  locally 
consumed  liquor,  one  or  two  brick  and  tile  factories,  and  here  and 
there  a  shed  in  which  coarse  pottery  is  made,  are  all  Siam  has  in 
the  way  of  factories.  All  manufactured  articles  of  dafly  use  are 
imported,  as  is  all  ironware  and  machinery.  The  foreign  commerce 
of  S^m  is  very  andent.  Her  commerce  with  tndia^  China  and 
probably  Japan  dates  from  the  beginning  of  the  Christian  era  or 
earitcr,  wmle  that  with  Europe  bcs^  in  the  i6th  century.  Trade 
with  her  immediate  nei^bours  is  now  insignificant,  the  total  value 
of  annual  imports  and  eiqxirts  bdng  about  £400,000;  but  sea- 
borne commerce  is  in  a  very  flourishing  condition.  Bangkok,  with 
an  annual  trade  valued  at  ii3«ooo,ooo,  easily  overtops  all  the  rest 
of  the  country,  the  other  ports  together  accounting  for  a  total  of 
imports  and  exports  not  exceeding  £3,000,000.  On  both  the  east 
and  west  coasts  of  southern  Siam  trade  is  increasing  rapidly,  and  is 
almost  eotirdy  with  the  Straits  Settlements.  The  trade  of  the 
west  coast  is  carried  in  British  ships  ecdusively,  that  on  the  east 
coast  by  British  ami  Samese. 

Art— The  Siamese  are  an  artistic  nation.  Their  architecture, 
drawing,  goldsmith's  work,  carving,  music  and  dandns  are  all  highly 
developed  in  strict  aocordanoe  with  the  traditions  01  Indo-Chmese 
art.  Architecture,  chiefly  exerdaed  in  connexion  with  religious 
buOdings,  is  deariy  a  decadent  form  of  that  practised  by  the  ancient 
Kkraen,  whose  architectural  remains  are  among  the  finest  in  the 
world.  The  ^stem  of  musk:  is  elaborate  but  is  not  written,  vocalists 
and  instrumentalists  performing  entirely  by  ear.  The  interval  corre- 
sponding to  the  octave  bdng  divided  into  seven  equal  parts,  each 
about  il  semitone,  it  foUowB  that  Siamese  music  sounds  strange  in 
Western  ears.  Harmony  is  unknown,  and  orchestras,  which  include 
66Xk%  flutes,  drums  and  harmonicons,  perform  in  unison.  The 
goUsmita's  work  of.  Siam  b  justly  cdebrated.  Repouss6  work  in 
silver,  which  b  still  practised,  dates  from  the  most  ancient  times. 
Almost  every  province  has  its  spedal  patterns  and  processes,  the 
movt  daborate  bring  those  of  Nakhon  Sri  Tammarat  (Ligore), 
Chaotaban  and  the  Laos  oountiy.  In  the  ligore  ware  the  hammered 


ground-work  b  inlaM  irith  a  black  composition  of  sulphides  of  baser 
metab  which  throws  up  the  pattern  with  distinctness. 

CovernmaU, — ^The  government  of  Siam  b  an  abaolute  monarchy. 
The  heir  to  the  throne  b  appointed  by  the  king,  and  was  f  ormeriy 
chosen  from  among  all  the  members  of  hb  family,  collateral  as 
well  as  descendants.  The  choice  was' sometimes  made  early 
in  the  idgn  when  the  heir  hdd  the  title  of  "  Chao  Upaxach  " 
or  "Wang  Na,"  miscalled  "Second  King"  in  Englbh,  and 
sometimes  was  left  until  the  death  of  the  king  was  imminent. 
The  airangement  was  fraught  with  danger  to  the  public  tran- 
quillity, And  one  of  the  xeforms  of  the  last  sovereign  was  the 
abolition  of  the  office  of  "  Chao  Uparach  "  and  a  decree  that  the 
throne  should  in  future  descend  from  the  king  to  one  of  hb  sons 
bom  of  a  queen,  which  decree  was  immediately  followed  by  the 
appointment  of  a  crown  prince..  There  b  a^  council  consbting 
of  the  ten  minbters  of  state- ^or  foreign  affairs,  war,  interior, 
finance,  household,  justice,  metropolitan  government,  public 
works,  public  instruction  and  for  agriculture — together  with  the 
general  adviser.  There  b  also  a  legislative  council,  of  which 
the  above  are  ex  officio  members,  consbting  of  forty-five  persons 
app9inted  by  the  king.  The  council  meets  once  a  wedc  for  the 
trsasaction  of  the  business  of  government.  The  king  b  an 
autodat  in  practice  as  well  as  in  theory,  he  has  an  absdute 
power  of  veto,  and  the  initiative  of  measures  rests  largdy 
3vith  him.  Most  departments  have  the  benefit  of  Eun^>ean 
advisers.  The  government  offices  Are  conducted  much  on 
European  lines.  The  Christian  Sunday  b  observed  as  a  hdiday 
and  regular  hours  are  prescribed  for  attendance.  The  numerous 
palace  snd  other  functions  make  some  demand  upon  minbters' 
time,  and;  as  the  king  transacts  most  of  hb  affairs  at  night, 
high  officbb  usually  keep  late  office  hbuxs.  The  Minbtry  ci 
Ipterior  and  certain  technical  departments  are  recruited  from 
the  dvil  service  schools,  but  many  appointments  in  government 
service  go  by  patronage.  For  adminbtratlve  purposes  the, 
country  b  divided  into  seventeen  montons  (or  divisions)  eac£' 
in  cha^e  of  a  high  commissioner,  and  an  dghteenth,  induding 
Bangkok  and  the  surrounding  suburban  provinces,  under  the 
direct  control  of  the  minbter  for  metropditan  government  (see 
Bangkok).  The  high  commissioners  are  responsible  to  the 
minbter  of  interior,  and  the  montons  are  furnished  with  a  very 
complete  staff  for  the  various  branches  of  the  adminbtration. 
The  montons  consbt  of  groups  of  the  old  rural  provinces  {muang), 
the  hereditary  chiefs  of  which,  except  in  the  Lao  country  in  Uie 
north  and  in  the  Malay  States,  have  been  replaced  by  governors 
trained  in  administrative  worii  and  subordinate  to  the  high 
commissioner.  Each  muang  b  subdivided  into  am^s  under 
assistant  commisdoners,  and  these  again  are  divided  into  village 
drdes  under  headmen  {kamnans)^  which  dxdes  comprise  villages 
under  the  control  of  dders.  The  suburban  provinces  of  Uxe 
metropolitan  nunUon  are  also  divided  as  above.  The  policing 
of  the  seventeen  montons  b  provided  for  by  a  gendarmerie  of 
over  7000  men  and  officos  (many  of  the  latter  Danes),  a 
well-equipped  and  well-disdpllned  force.  That  of  the  sub- 
urban provinces  b  effected  by  branches  of  the  Bangkok  dvO 
police. 

Finanu. — ^The  revenue  aaministration  is  controlled  <by  the 
ministers  of  the  interior,  of  metropditan  government  and  of  finance, 
by  means  of  wdl-oraanised  departments  and  with  expert  European 
assistance.  The  total  revenue  of  the  country  for  1908^1909  amounted 
to  58,000,000  ticals,  or,  at  the  prevailing  rate  of  exchange,  about 
£4,300,000,  made  up  as  follows: — 

Farms  and  monopdies  (spirits,  gambling,  &c.).  £783,000 

Opium  revenue                            ....  833,000 

Lands,  forests,  mines,  capitation.       .       .       .  1,330,000 

Customs  and  octroi .*  653,000 

PostSj  tdegraphs  and  railways    •       •       .'      .  331,000 

ludiaal  and  other  fees 270,000 

Sundries 1x0.000 


Total £4,300,000 

The  unit  of  Sbmese  currency  is  the  tical,  a  diver  coin  about  equal 
in  weight  and  fineness  to  the  Indbn  rupee.  In  1903,  owing  to  ^ 
serious  de(>recbtion  of  the  value  of  silver,  the  SUmese  mint  was  closed 
to  free  coinage,  and  an  arrangement  was  made  providing  for  the 
gradual  enhancement  of  the  vdue  of  the  tical  until  a  suiuole  value 
'  shouM  be  attained  at  which  it  might  be  fixed.    Thb  measure  was 
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•ucccHfal,  the  value  at  tbt  tlol  haiins  thcnby  beta  locnoKd  liom 
ii)d.  In  t9ra  to  il  sfld.  in  tooo,  to  the  improvement  of  the 
national  credit  and  ol  (he  value  ofl  tne  [cvenuca.  A  paper  currency 
waa  eatabliklMd  in  190a,  uid  proved  a  fiuncia]  lucceH.  In  1905 
Siam  contracted  her  fint  public  loan,  £1,000,000  bejaa  tailed  in 
London  and  Paril  at  «)  and  beaiii^  4)%  Inlernl.    Tfaji  mm  vaa 


bearing  Inten 


of  U^inHfioo  wu  boiTowed  in  190911001 
Federated  (British)  Malay  Statca  at  par 

lecifbi  and  Mtanra. — In  accordance  with  the  cuMom  formed  y 
prevalent  in  all  the  kioEdoma  of  Further  liulia,  the  coinaee  of  Siam 
fumiihr*  the  Btandard  of  *eighL    The  tical  (btlui  ii  the  unit  of 

cknt  and  fjfv  clumi  equal  one  Mati.  equivalent  to  the  CUneae 
pkuT,  or  1 J34ID  avojidupoia  For  the  weighing  of  gold,  gema.  opium, 
Oc,  ihe/iuni:.  equal  to  1  tical,  and  the  talmti.  equal  10  i  lical,  are 
uied.,  'nicumt^ollinearrneaMirebthewA,wEichiiBubdividedjnlo 

I  lenjilh  ol  the  wall 

(kd^o  four  equd 


cendanta  ol  foimer 

I^fc  teailtftj  in  a 

ca  and  Nonretiana, 

twpcdobflat  deatroveia 
Miniury  of  Juatice 


JuiticL — Since  the  in 


-It  ImpmvementB  have  been  effected  ik  thia  branch  t£ 
tntloiL     Tbe  old  trtbunala  where    — ^ 

Bred  by  Inonr 

n,  have  all  hcee 


inc  ■tellltea  c(  the  neat,  amid  unipeakabli 

r« , .■nicptacedbyornnuedcourtairilh  qualified 

judgH  appointed  from  the  BanakDli  lav  ichoal,  and  under  thi 
direct  comrol  nfthe  Dlniatry  in  all  eiccpt  the  nuiK  outlying  parte. 
The  minlatrT  ia  veil  orfanlaed.  and  with  the  BHBanee  oi  European 
and  Japanetf  oAcera  v  eaperience  haa  drafted  a  larve  number  of 
lava  and  regulation^  iboit  of  ii4iich  have  been  brought  into  force. 
Extra-terriEorial  JuHidictioo  waa  for  long  aecured  by  treaty  tr-  ''-- 
aubjeela  of  all  foreign  powers  irho  could  Iherefofe  only  he  w 
the  CDuna  maintained  in  Sam  bv  their  own  govemmenta, 


3g  in  Siam,  the  importance 

'"iU~iiin'-^miieltieliuRrUoDdKl  Malaya  of  the  Peninsila  a 
Mahommedana,  the  Siameae  and  Lao  profeH  a  form  ol  Buddhii 
which  ia  tinged  by  Qngateaeand  Burmeae  inHucniei.  and,  opccial 


:ic  of  the  imaginative  and  timid  Ka . 
'      '      apitai  a  cuiiou 


titrictat  by  tix  apirii-wwahip     


defender  of  the  f*i 


of,  Indo-Clii 

taltea  place  without 

their  onhodory^  and  nnce  Burma,  lilce  Ceylon, 
iiing  b  legaided  in  the  light  of 
'  faith.   There  ia  a  doae  CQfinoion 
■     "   ■  ■■  ■  ■  ■  h  or 

bceneduated  in  Europe  donning  the:_ _._  ,_,_„.  ._ 

danea,  and  political  motivca  may  contribute  to  their  appanin 
orthodoity.  but  there  la  no  open  diiaene  b —  ".j-f —   ..f.t 
who  diarard  ila  dogniaa  aliil,  aa  a  rule,  --— , ._ ^_ 

and  immcniitjr  in  the  monaateriea  are  grmlv  eaaggeiatpd.  Many 
of  the  templet  in  the  capital  are  under  the  diieo  wipcrviMon  of  the 
king,  and  in  theae  a  aUKler  rule  of  life  ia  obaetved.    S> 


.    _,    _.  la  the  BuddhiM  rule. 


^nlh^iaali 

I  and  noblenien  who  I 


tcholarahip  In  Siai 


prieni 
-<-<-nhia 

Chriitian  leuK  of  the  word.   Or 

Pirn,  or  "  Day  of  the  Lord  "}  the  attendance 

--- ' -'-^  —Tally  of  women.     Religioua 


in  the  BnddUM  acrlpouea.  and  maat  e(  tbr  At 
n  ia  to  be  found  in  monaaterie%  hot  there  la  nc 
ar  nature.    There  ia  little  pubia:  wwihip  in  tbi 


;veral  d^ya,  are  the  occaALon  of  public 

he  nfi^it^SB'io  s£n  are  entln^  F«rKh*R^r"  " 
Linerican  Proteetantt.  They  have  done  much  to  1 
rork  of  dviliaation,  and  the  progreia  of  cdwAtioi 
ue  to  their  cHona. 

EJiiaUien.—AM  in  Burma,  the  Buddhiit  muli 
dirou^uHit  the  country  carry  00  aimoA  the  whole 

* "  '  il  in  1901  for  the  purpose  ofinumcting  i 

rk  ti  teaching,  and  haa  turned  out  many  quaiined  ' 
baeriiient  work  iraa  proved  aatiifaccory.    By  theae 
and  with  regular  govemnKnl  aupervison  and  contrcJ,  the  n 
achoola  are  EeirigEraught  into  line  with  (he  government  cdu 

In  The  metrppolian  fiu  -     -■ 


Catholici  and 
haa  b^  largely 


write  a  little,  though  t 

Canceming  tbt  otigiii  of  the  name  "  Siam  "  n 
have  been  advanced.  The  eariy  European  via 
country  noticed  that  it  woa  not  officially  lefened  to 
name,  and  tbeielore  apparently  rouceived  that  th 
have  been  applied  from  ouiaide.  Hence  the  6nl  wii 
give  Fortugueae,  Malay  and  other  derivationa,  » 
have  continued  to  find  credencf 


"wany 


Swonkalok-Sukhot 


I  of  tl 


r,  that  "  Siam  "  or  "  Sayam  "  ii  MU 
namei  ol  the  couniiy,  and  that  al  leaii 

,  Shahr-i-nao,  Dwaiapuri^  Ayuthla,  the  laal 
1  to  "Judca,"  by  which  the  kingdom  hai 
us  periods  of  ita  history,  being  no  more  that 


.    The  SiasiB 


:{TTiai)cmil 


brought  the  land  under 

their  country  Muang  Thai,  or  "  the  counliy  ot  the 
but  the  ancient  name  Muang  Sayam  has  lately  b 
The  gradual  evoluIioD  of  the  Siameae  (Thai)  from 
Lao-Tai  and  Khmer  racet  has  been  mentioned  above,  Tfadr 
language,  ihe  most  diitioctively  Lao-TaJ  attribute  which  they 
have,  plainly  ahaws  their  very  dote  relationship  with  the  lalter 
race  and  iu  pieKDt  branchea,  the  Shans  (Tai  Ung)  and  the 
Abom  ol  Auam,  while  their  appearance,  cutinma,  nriitcB 
chatai^ier  and  religion  beu  itrong  evidence  ol  their  aSniiy  with 
the  Khmer*.  The  southward  movement  of  the  Lao-Tai  family 
from  their  original  teata  in  south-west  China  ij^  of  very  ancient 
date,  the  Lao  Xatea  ol  Luang  Prabajig  aod  Wieug  Chan  on  the 
Mekong  having  been  louaded  at  least  two  thousand  yean  ago. 
The  fitti  incuniona  of  La»-Tai  atnong  the  Khmera  oi  northern 
Siam  were  probably  later,  for  the  town  of  Lampun  CLabong  or 
Hatibunchai),  the  first  Lao  capital  in  Slam,  was  foimded  about 
t.n.  J7J.  The  fusion  of  races  may  be  >aid  to  have  begun  then, 
For  it  was  during  the  succeeding  centuries  that  the  kingi  of 
Swankalok-Sukbotai  gradually  assumed  Lao  characteiiitict, 
and  that  the  Siameae  language,  written  character  and  other 
ndal  peculiatilia  were  in  caune  ol  [oimitioo.  But  the  finiihiiit 
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toocbes  to  tbe  new  race  were  supplied  by  the  great  ezpulsion  of 
Lao-Tai  from  south-west  China  by  Kublai  JUx&n  in  a.d.  1250, 
which  profoundly  affected  the  whole  of  Further  India.  There- 
after the  north,  the  west  and  the  south-west  of  Siam,  comprising 
the  kingdom  of  Swankalok-Sukhotai,  and  the  states  of  Suphan 
and  Nakhon  Sri  Tammarat  (Ligore),  with  their  sub-feudatories, 
were  reduced  by  the  Siamese  {Thai),  who,  during  their  southern 
progress,  moved  their  capital  from  Sukhotai  to  Nakhon  Sawan, 
thence  to  Kampeng  Pet,  and  thence  again  to  Suvamabhumi 
near  the  present  Kanburi.  A  Sukhotai  inscription  of  about 
1284  states  that  the  dominions  of  King  Rama  Kamheng  ex- 
fended  acron  the  country  from  the  Mekong  to  Pechaburi,  and 
thence  down  the  Gulf  of  Siam  to  Ligorej  and  the  Malay  annals 
say  that  the  Siamese  had  penetrated  to  the  extremity  of  the 
peninsula  before  the  first  Malay  colony  from  Menangkabu 
founded  Singapore,  tjt,  about  zx6o.  Meanwhile  the  andent 
state  of  Lavo  (Lopburi),  with  its  capital  at  Sano  (Soman  or 
Shahr-i-nao),  at  one  time  feudatory  to  3wankalok-Sukhotai, 
remained  the  last  stronghold  of  the  Khmer,  although  even  here 
the  race  was  much  modified  by  Lao-Tai  blood;  but  presently 
Sano  also  was  attacked,  and  its  fall  completed  the  ascendancy 
of  the  Siamese  (Thai)  throughout  the  country.  The  dty  of 
Ayuthia  which  rose  in  aj>.  1350  upon  the  ruins  of  Sano  was  the 
capital  of  the  first  true  Siamese  king  of  all  Siam.  This  king's 
sway  extended  to  Moulmein,  Tavoy,  Tenasserim  and  the  whole 
Malacca  peninsula  (where  among  the  traders  from  the  west 
Siam  was  known  as  Soman,  i.e,  Shabr-i-nau,  long  after  Sano 
had  disappeared — Yule's  Marco  Polo,  ii.  a6o),  and  was  felt  even 
in  Java.  This  is  corroborated  by  Javan  records,  which  describe 
a  "  Cambodian "  invasion  about  Z340,  but  Cambodia  was 
itsdf  invaded  about  this  time  by  the  Siamese,  who  took  Angkor 
and  held  it  for  a  time,  carrying  off  90,000  captives.  The  great 
southward  expansion  here  recorded  is  confirmed  by  the  Chinese 
annals  of  the  period.  The  wars  with  Cambodia  continued  with 
varying  success  for  some  400  years,  but  Cambodia  gradually 
lost  ground  and  was  finally  shorn  of  several  provinces,  her 
sovcrd^  falling  entirely  under  Siamese  influence.  This,  how- 
ever, latterly  became  displeasing  to  the  French,  now  in  Cochin 
China,  and  Siam  was  ultimately  obliged  to  recognize  the  pro- 
teaorate  forced  on  Cambodia  by  that  power.  Vigorous  attacks 
were  also  made  during  this  period  on  the  Lao  states  to  the  north- 
west and  north-east,  followed  by  vast  deportation  of  the  people, 
and  SianMse  supremacy  was  pretty  firmly  established  in  Chieng- 
mai  and  its  dependendes  by  the  end  of  the  x8th  century,  and  over 
the  great  eastern  capitab,  Luang  Prabang  and  Vien-chang, 
about  i8a8.  During  the  x 5th  ami  z6th  centuries  Siam  was 
frequently  invaded  by  the  Burmese  and  Peguans,  who,  attracted 
probably  by  the  great  wealth  of  Ayuthia,  besieged  it  more  than 
once  without  su(xcas,  the  defenders  being  aided  by  Portuguese 
mercenaries,  till  about  1555,  when  the  dty  was  taken  and  Siam 
fcdttced  to  dependence.  From  this  condition,  however,  it  was 
raised  a  few  yean  later  by  the  great  conqueror  and  national 
hero  Phra  Naret,  who  after  subduing  Laos  and  Cambodia 
invaded  Pegu,  which  was  utterly  overthrown  in  the  next  century 
by  his  soccessois.  But  after  the  dvil  wars  iA  the  z8th  century 
the  Burmese,  having  previously  taken  Chieng-mai,  which 
appealed  to  Siam  for  help,  entered  Tenasserim  and  took  Mergui 
and  Tavoy  in  1764,  and  then  advandng  smultanwusly  from 
the  north  and  the  west  captured  and  destroyed  Ayuthia  after 
a  two  years'  siege  (1767). 

Tbe  interfourse  between  France  and  Siam  began  about  x68o 
under  Phra  Narain,  who,  by  the  advice  ol  his  minister,  the 
Ccphalonian  adventurer  Cionstantine  Phaulcon,  sent  an  embassy 
to  LottB  XIV.  When  the  return  mission  arrived,  the  eagemess 
of  the  ambassador  for  the  king's  conversion  to  Christianity, 
adcfed  to  the  intrigues  of  Phaulcon  with  the  Jesuits  with  the 
Buppoaed  intention  of  establishing  a  French  supremacy,  led  to 
the  death  of  Phaulcon,  the  persecution  of  the  (Hiristians,  and 
the  cessation  of  all  intercourx  with  France.  An  interesting 
episode  was  the  active  intercourse,  chiefly  commercial,  between 
the  Siamese  and  Japanese  governments  from  1592  to  163a. 
Many  JapancM  settled  in  Siam,  where  they  were  much  employed. 


They  were  dreaded  as  soldiers,  and  as  individuals  coomianded 
a  position  resembling  that  of  Europeans  in  most  eastern  countries. 
The  jealousy  of  their  increasing  influence  at  last  led  to  a  massacre, 
and  to  the  expulsion  or  absorption  of  the  survivors.  Japan 
was  soon  after  this,  in  1636,  dosed  to  foreigners;  but  trade 
was  carried  on  at  all  events  down  to  X745  through  Dutch  and 
Chinese  and  occasional  English  traden.  In  x 752  an  embassy 
came  from  Ceylon,  desiring  to  renew  the  andent  friend^ip  and 
to  discuss  religious  matters.  After  the  fall  of  Ayuthia  a  great 
general,  Phaya  Takh  Sin,  collected  the  remains  of  the  army 
and  restored  the  fortunes  of  the  kingdom,  establishing  his 
capital  at  Bangkok;  but,  becoming  insane,  he  was  put  to 
death,  and  was  succeeded  by  another  successfdl  general,  Phaya 
Chakkri,  who  founded  the  present  dynasty.  Under  him  Tenas- 
serim was  invaded  and  Tavoy  held  for  the  last  time  by  the 
Siamese  in  1792,  though  in  1825,  taking  advantage  of  the  Bur- 
mese difiiculty  with  Enghmd,  they  bombarded  some  of  the  towns 
on  that  coast.  The  supremacy  of  China  is  indicated  by  occasional 
missions  sent,  as  on  the  founding  of  a  new  dynasty,  to  Peking, 
to  bring  back  a  seal  and  a  calendar.  But  the  Siamese  now 
repudiate  this  supremacy,  and  have  sent  ndther  mission  nor 
tribute  for  sixty  years,  while  no  steps  have  been  taken  by  the 
Chinese  to  enforce  its  recognition.  The  soverdgn,  Phra  Para- 
mendr  Maha  Mongkut,  was  a  very  accompIish«i  man,  an  en- 
lightened reformer  and  devoted  to  sdence;  his  death,  indeed, 
was  caused  by  fatigue  and  exposure  while  observing  an  eclipse. 
Many  of  his  predecessors,  too,  were  men  of  different  fibre  from 
the  ordinary  Oriental  sovereign,  while  his  son  Chulalong  Kom, 
who  succeeded  him  in  x868,  ^owed  himself  an  admixiistrator  of 
the  highest  capadty.   He  died  on  the  23rd  of  October  1910. 

Of  European  nations  the  Portuguese  first  established  inter- 
course witik  Siam.  This  was  in  xsxx,  after  the  conquest  of 
Malacca  by  D'AIbuquerque,  and  the  intimacy  lasted  over  a 
century,  the  tradition  of  thdr  greatness  having  hardly  yet  died 
out.  They  were  supplanted  gradually  in  the  xyth  century  hy 
the  Dutch,  whose  intercourse  also  lasted  for  a  similar  period;  but 
they  have  left  no  traces  of  their  presence,  as  the  Portuguese 
always  did  in  these  countries  to  a  greater  extent  than  any  other 
people.  English  tradera  were  in  Siam  very  early  in  the  X7th 
century;  there  was  a  friendly  interchange  of  letters  between 
James  I.  and  the  king  of  Siam,  who  had  some  Englishmen  in  his 
service,  and,  when  the  ships  visited  "  Sia  "  (which  was  "  as 
great  a  dty  as  London  ")  or  the  queen  of  Patani,  they  were 
hospitably  received  and  accorded  privileges — the  important 
items  of  export  being,  as  now,  tin,  vaniish,  deer-skins  and 
y  predous  dnigs."  Later  on,  the  East  India  Company's  servants, 
jealous  at  the  employment  of  Englishmen  not  in  their  service, 
attacked  the  Siamese,  which  led  co  a  massacre  of  the  English 
at  Mergui  in  1687,  and  the  factory  at  Ayuthia  was  abandoned 
in  x688.  A  similar  attack  is  said  to  have  been  made  in  X7xp 
by  the  governor  of  Madras.  After  this  the  trade  was  neglected. 
Pulo  Penang,  an  island  belonging  to  the  Siamese  dependency 
of  Kedah,  was  granted  on  a  permanent  lease  to  the  East  India 
Company  in  1786,  and  treaties  were  entered  into  by  the  sultan 
of  Kedah  with  the  company.  In  X822  John  Crawfurd  was  sent 
to  Bangkok  to  negotiate  a  treaty  with  the  suzerain  power,  but 
the  missioii  was  unsuccessful.  In  X824,  by  treaty  with  the 
Dutch,  British  interests  became  paramount  in  the  Malay 
Pem'nsula  and  in  Siam,  and,  two  years  later.  Captain  Buraey 
signed  the  first  treaty  of  friendship  and  commerce  between 
England  and  Siam.  A  similar  treaty  was  effected  with  America 
in  X833.  Subsequently  trade  with  British  possessions  revived, 
and  in  time  a  more  elaborate  treaty  with  England  became 
desirable.  Sir  J  Brooke  opened  negotiations  in  -1850  which 
came  to  nothing,  but  in  X855  Sir  J  Bowring  signed  a  new  treaty 
whereby  Siam  agreed  to  the  appointment  of  a  British  consul  in 
Bangkok,  and  to  the  exercise  by  that  official  of  full  extra- 
territorial powers.  Englishmen  were  permitted  to  own  land  in 
certain  defined  districts,  customs  and  port  dues  and  land  revenues 
were  fixed,  and  many  new  trade  fadlities  were  granted.  This 
important  arrangement  was  followed  at  intervals  by  similar 
treaties  with  the  other  powers,  the  last  two  being  those  with 
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■SqS  ind  Ruula  [d  i8gg.  A  fuitlm  codvcdUoii 
uierwinu  provided  for  a  Kcand  British  codsuIu  diurict  in 
northern  Siam,  whiie  England  and  France  have  both  appointed 
vice-consuls  in  diSerent  puu  pf  the  countiy.  Tliiu  (oieignen 
id  Siain,  except  Qiineae  who  have  no  consul,  could  only  be  tried 
tor  crimiimL  offences,  or  sued  in  civil  caia,  in  their  own  consular 
count.  A  latge  portion  of  ihe  work  □[  ihe  foreign  consuls, 
especially  the  British,  was  consequently  judicial,  and  in  iqoi 
the  office  of  judge  was  created  by  the  British  government,  a 
special  judge  tvith  an  assiilant  judge  being  app^nled  to  this 
post.  Meanwhile,  trade  steadily  increased,  cspedally  with 
Great  Britain  ftnd  the  British  colonics  of  Hong  Kong  and 
Singapine. 

The  peaceful  intemhl  derdopment  of  SUin  seemed  also  likely 
to  be  favouted  by  the  events  Uiat  wne  taking  place  out^de  hei 
fronticn.  For  centuries  she  had  been  distracted  by  wan  with 
Cambodians,  Peguans  and  Burmans,  hut  the  Incorporation  of 
Lower  Cochto  China,  Annam  and  Tongking  by  the  French,  and 
the  annexation  of  Lower  and  Upper  Burai»  successively  hy  the 
British,  freed  her  from  all  further  danger  oo  the  part  of  her  old 
rivals.  Unlortuoately,  she  Was  not  destined  to  esope  trouble. 
The  frontiers  of  Slam,  both  to  the  east  tod  the  west,  had  always 
been  vague  and  ill-defined,  as  was  natural  in  wild  and  unexplored 
regions  inhabited  by  more  or  less  barbarous  tribes.  The  frontier 
between  Siam  and  the  new  British  possessions  in  Burma  was 
settled  amicably  and  without  difficulty,  but  the  boundary 
question  on  the  eisi  was  a  much  more  Intricate  one  and  was 
still  outstanding.  Disputes  with  frontier  tribes  led  to  complici- 
tions  with  France,  who  asserted  Ibsl  the  Siamese  were  occupying 
tenitoty  that  rightfully  belonged  ID  Annam,  which  wa»  bow 
under  French  protection.  France,  while  assuring  the  Britijh 
Government  that  she  Uid  no  claim  to  the  province  of  Luang 
Frabang,  which  was  situsted  on  both  hanks  of  the  upper 
Mekong,  roughly  between  the  iStb  ted  lOth  paralleli,  claimed 
that  farther  sou  th  the  Mekong  formed  the  true  boundary  between 
Siam  and  Armam,  and  demanded  the  evacuation  of  certain 
Siamese  peats  east  of  the  river.  Ilie  Siamese  refused  to  yield, 
and  early  in  1803  encounters  took  place  in  the  disputed  area, 
in  which  t  French  officer  was  captured  and  French  soldiers  were 
killed.  Hie  French  then  despatched  gunboats  from  Saigon  to 
enforce  their  demandt  at  Bangkok,  and  these  made  their  way 

with  which  they  had  met,  the  French  now  greatly  increased 
their  demands,  insisting  on  (be  Siamese  giving  up  all  territory 
east  of  the  Mekong,  including  about  half  of  Luang  Prabang, 
on  the  payment  of  an  indemnity  and  on  the  permanent  with- 
drawal of  all  troops  and  police  to  a  distance  of  35  kilometres 
from  Ihe  tight  bank  of  the  Mekoug.  Ten  days'  blockade  of  the 
port  caused  theSiamese  government  to  accede  to  these  demands, 
and  a  treaty  was  made,  the  French  sending  troops  to  occupy 
Chtntabun  until  its  provisions  should  have  been  carried  out. 

In  iSgs  lengthy  negotittions  look  place  between  France  and 
England  concerning  their  respective  etstetn  and  western  frontiers 
in  Farther  India.  These  negotiations  bore  Important  fniil 
in  the  Anglo-Fiincb  convention  of  iSgA.  the  chief  provision  of 
eutralizttion  by  the  contracting  parties  of  the 
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country.    Neither  east 
southern  Siam  was  included  in  this  agreement,  but  notbing  was 
said  to  impair  or  lessen  in  any  way  the  full  sovereign  rights  of 

lis  Independence  guaranteed  by  the  two  European  powers  who 
tkme  have  interests  in  Indo-China,  England  on  the  west  and 
France  on  tlie  east,  and  has  therefore  a  considerable  political 
interest  sunilar  to  that  of  Afghanistan,  which  forms  a  buOer  state 
between  Ihe  Russian  and  British  posseasons  on  Ihe  north  of 
India.  Encouraged  by  Ihe  tssutioce  of  lbs  Anglo-French 
convention,  Siam  now  turned  her  whole  attention  to  Internal 

govenunent  and  expansion  of  trade  amused  a  general  interest 


in  her  welfare,  and  gave  her  a  ataUUty  which  had  before  been 
lacking.  With  the  growth  of  confidence  negotiations  with 
France  were  reopened,  and,  after  long  discussion,  the  treaty  of 
1S9J  was  set  aside  and  Chantafaun  evacuated  in  relum  for  the 
cession  of  the  provinces  of  Bassac,  Melupr^,  and  the  reroainder 
of  Luang  Prabang,  all  on  the  right  bank  of  the  Mekong,  and  of 
the  maritime  district  of  Krat.  These  results  were  embodied 
in  a  new  treaty  signed  and  ratified  in  IQOf. 

Meanwhile,  in  1899,  negotiations  ^th  the  British  govenuneut 
led  tosgreements  defining  the  status  of  British  subjects  in  Siam, 
and  fixing  the  frontier  between  southern  Siam  and  the  Btitiih 
Malay  States,  while  in  1900  the  provisions  of  ^  J-  Bowring's 
treaty  of  1B55,  fixing  the  rates  of  land  revenue,  wcie  ahiogaled 
in  oiilei  to  facilitate  Siamese  financial  reform. 

In  1907  a  further  convention  was  made  with  France,  Siam 
reluming  to  the  French  protectorate  of  Cambodia  the  province 
of  Battambang  conquered  In  iSit,  and  in  compensation  receiving 
back  from  Frsjira  Ihe  maritime  province  of  Krat  and  the  dislrici 

modified  the  eitra-teriitorial  rights  enjoyed  by  France  in  Siam, 
and  disclosed  an  tncUoition  to  recognise  the  mateiial  improve- 
ments of  the  preceding  yean.  In  1097  also  negotiations  were 
opened  with  Great  Britain,  the  objects  of  which  were  to  modify 
the  extra-territorial'  rights  conceded  to  that  power  by  the 
treaty  of  iSjJ,  and  to  relnave  various  restrictions  regarding 
taxation  and  general  administration,  which,  though  dimmished 

throu^  igog  and  nsultetl  in  a  treaty,  signed  and  ratified  in 
1909,  by  which  Slatn  ceded  to  Croat  Britain  her  suierain  rights 
over  the  dependencies  of  Kcdah,  Kelantan,  Trengganu  and 
Perils,  Malay  states  utuated  in  southern  Slam  just  north  ol 
British  Malaya,  containing  in  all  about  a  miUlon  inhabitants 
and  for  the  most  part  flourishing  and  wealthy,  and  obtained  the 
praclicsl  abolition  of  British  jurisdiction  m  Siam  proper  as  well 
as  relief  from  any  obligations  which,  though  probably  very 
necessary  when  they  were  incurred,  had  long  since  become  mere 
useless  and  vexatious  olstacles  to  ptogreas  towards  efficient 
government.  This  treaty,  a  costly  oi^e  to  Slam,  Is  Important 
as  opening  up  a  prospect  of  ultimate  abandonment  of  eitia- 
terrltoTial  rights  by  all  Ihe  powers.  Administrative  reform 
and  an  advanced  railway  policy  liave  made  of  Slam  a  market 
for  the  trade  of  Europe,  which  lias  become  sn  object  of  keen 
competition.  In  i^ofi  the  British  empire  retained  Ihe  lead,  but 
other  nations,  notably  Germany,  Denmark,  Italy  and  Belgium, 
had  recently  acquired  large  interests  in  the  commerce  of  the 
country.  Japan  also,  after  in  intemiplion  of  more  than  two 
hundred  years,  had  resumed  ai  ~ 
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1900);  Henri  Mouhot,  Trmds  in  Indo-Ckina  (London,  1844): 
F.-  A.  Neafe,  Narralae  of  a  Residence  in  Siam  (London,  1852);  Sir 
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fmr  Years  im  Siam  (London,  1898);  T.  Thomson,  Antiquilus  ojf 
Cambodia,  Ualacca,  Indo-Ckina  and  Cnina  (London,  1875);  P.  A* 
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The  Kingdom  of  the  Yellow  Robe  (London,  1898). 

Language  and  Literature. 

Siamese  belongs  to  the  well-defined  Tai  group  of  the  Siamese- 
Chinese  family  of  languages.  Its  connexion  with  Chinese  is 
ctear  though  evidently  distant,  but  its  relationship  with  the  other 
languages  of  the  Tai  group  is  very  dose.  It  js  spoken  throughout 
central  Siam,  in  all  parts  of  southern  Siam  except  Patani  Monton, 
in  northern  Siam  along  the  river-banks  as  far  up  as  Utaradit 
and  Raheng,  and  in  eastern  Siam  as  far  as  the  confines  of  the 
Korat  Monton.  In  Patani  the  common  language  is  still  Malay, 
whik  in  the  upper  parts  of  northern,  and  the  outlying  parts  of 
eastern.  Slam  the  prevailing  language  is  Lao,  though  the  many 
hill  tribes  which  occupy  the  ranges  of  these  parts  have  distlna 
languages  of  their  owil 

Oriipnally  Siamese  was  purely  monosyllabic,  that  b,  each  true 
word  consisted  of  a  single  vowel  sound  preceded  by,  or  followed  by, 
a  consonant.  Of  such  monosyllables  there  are  less  than  two  thousand, 
and  therefore  many  syllables  have  to  do  dutv  for  the  expression  of 
more  than  one  idea,  confusion  being  avoidea  by  the  tone  in  which 
thry  are  spoken,  whence  the  term  tonal."  which  is  applied  to  all 
the  laoguaees  of  this  family.  The  language  now  consists  of  about 
15,000  woras,  of  which  compounds  of  two  monosyllabic  words  and 
appropriations  from  foreign  sources  form  a  very  large  part.  Bali, 
toe  ancient  language  of  the  kingdom  of  Magadha.  in  which  the 
sacred  writings  of  Buddhism  were  made,  was  laigely  instrumental 
in  forming  all  the  languages  of  Further  India,  including  Siam^e — 
a  fact  which  aocaounts  for  the  numerous  connecting  links  between 
the  M6n,  Burmese  and  Siamese  languages  of  the  present  tune, 
tho«H;ii  these  are  of  quite  separate  ongin.  When  intercourse  with 
the  West  began,  ana  more  especially  when  Western  methods  of 
government  and  education  were  first  adopted  in  Siam,  the  tendency 
to  ntiiiae  European  words  was  very  marked,  but  recently  there 
has  been  an  effort  to  avoid  this  by  the  coining  of  Siamese  or  Bali 
compound  words. 

The  current  Siamese  characters  are  derived  from  the  more  monu- 
mencal  Cambodian  alphabet,  which  again  owes  its  origin  to  the 
alphatxt  of  the  inscriptions,  an  offshoot  of  the  character  found  on 
the  stone  monuments  of  southern  India  in  the  6th  and  8th  centuries. 
The  sacred  books  of  Siam  are  still  written  in  the  Cambodian 
character. 

The  Siamese  alphabet  consists  of  44  consonants,  in  each  of  viikh 
the  vowel  sound  "  aw  "  is  inherent,  and  of  32  voweb  all  marked 
not  fay  individual  letters,  but  by  signs  written  above,  below,  before 
or  after  the  consonant  in  connexion  with  which  they  are  to  be  pn>- 
aoonced.  It  may  seem  at  first  that  so  many  as  44  consonants  can 
scarody  be  necessary,  but  the  explanation  is  that  several  of  them 
express  each  a  slightly  different  intonation  oi  what  is  practically 
the  same  consonant,  the  sound  of  "  kh,"  for  instance,  being  rppre- 
sented  by  six  different  letters  and  the  sound  of  "  t  "  by  eight.  More- 
over, other  letten  arc  present  only  for  use^ln  certain  words  imported 
from  Badi  or  Sanscrit.  The  vowel  signs  have  no  sound  by  them- 
selves, but  act  upon  the  vowel  sound  "  aw  "  inherent  in  the  con- 
sofunts.  converting  it  into  "  a,"  "  i,"  "  o,"  "  ee,"  "  ow,"  Ac.  Each 
of  the  signs  has  a  name,  and  some  of  them  produce  modulations  so 
ckisely  leaembling  those  made  by  another  tnat  at  the  present  day 
they  are  scarcely  to  be  distinguished  apart.  A  hard-and-fast  rule 
of  trroaundation  b  that  only  vowel  or  diphthong  sounds,  or  the 
lettera  "  m,"  "  n."  "  ng."  "  k,"  "  t  "  and  ''  p  "  are  permissible  at 
the  end  of  words,  and  hence  the  final  letter  of  all  words  ending  in 
anything  ebe  b  simply  supprened  or  b  pronounced  as  though  it 
vere  a  letter  naturally  producing  one  or  other  of  those  sounds. 
Thus  many  of  the  words  pre 
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procured  from  foreign  sources,  not  ex- 
it and  Sansicrit,  are  more  or  tess  mutilated  in  pronuncia- 
h  the  entirely  suppressed  or  altered  letter  b  still  retained 

b  written  from  left  to  right.  In  manuscript  there  is 
anally  no  ap^se  between  words,  but  punctuation  is  expressed  by 
intcrvab  isolatingphcases  and  sentences. 

The  greatest  difficulty  with  the  Siamese  language  lies  in  the  tonal 
system.  Of  the  simple  tones  there  are  five — the  even,  the  circumflex, 
the  deaoendisg,  the  grave  and  the  high — any  one  of  which  when 
arplied  to  a  word  may  give  it  a  quite  distinct  meaning.  Four  of 
the  simple  tones  are  marked  in  the  written  character  by  ngns 
pboed  over  the  consonant  affected,  and  the  absence  of  a  mark 
implies  diat  the  one  remaining  tone  is  to  be  used.  A  complication 
b  caoed  tqr  the  Caa  that  the  consonants  are  grouped  into  three 


classes,  to  each  of  which  a  special  tone  applies,  and  consequently 
the  application  of  a  tonal  sign  to  a  tetter  has  a  different  effect,  accord- 
ing to  the  class  to  which  such  letter  belongs.  Though  many  syllables 
have  to  do  duty  for  the  expression  of  more  than  one  idea,  the 
majority  have  only  one  or  at  most  two  meanings,  but  there  are  some 
which  are  used  with  quite  a  number  of  different  inflections,  each 
of  which  gives  the  word  a  new  meaning.  Thus,  for  example,  the 
syllable  khao  may  mean  "they,"  "badly,"  ^'rice,"  "white," 
"old,"  or  "  news,'  simply  acconaing  to  the  tone  in  which  the  word 
is  spoken.  Words  are  unchang^ble  and  incapable  of  inflection. 
There  b  no  article,  and  no  dbtinction  of  gender,  number  or  case. 
These,  when  it  b  necessary  to  denote  them,  are  expressed  by  ex- 
planatory words  after  the  respective  nouns;  oiUy  tne  dative  and 
ablative  are  denoted  by  subsidiary  words,  which  precede  the  nouns, 
the  nominatfve  being  marked  by  its  positron  before,  the  objective 
by  its  positbn  after,  the  verb,  and  the  genitive  (and  also  the  ad- 
jective) by  its  place  after  the  noun  it  qualifies.  Oixasionally,  how- 
ever, auxiliary  nouns  serve  that  purpose.  Words  like  "  mother," 
"  son,"  "  water  "  are  often  employed  in  forming  compounds  to 
express  ideas  for  which  the  Siamese  have  no  singfe  words,  e.g.  lUk 
cdn, "  the  son  of  hire,"  a  labourer;  mi  md, "  the  mother  of  the  hand," 
the  thumb.  The  use  of  class  words  with  numerals  obtains  in  Sbmese 
as  it  does  in  Chinese,  Burmese,  Anamese,  Malay  and  many  other 
Eastern  languages.  As  in  these,  so  in  Siamese  the  personal  pronouns 
are  mostly  represented  by  nouns  expressive  of  the  various  shades 
of  superior  or  lower  rank  according  to  Eastern  etiquette.  The  verb 
is,  like  the  noun,  perfectly  colourless — person,  number,  tense  and 
mood  being  indicated  by  auxiliary  words  only  when  they  cannot  be 


precede,  the  verb.  H^i,  "  to  give  "  (prefixed),  often  indicates  the 
subjunctive.  As  there  arc  compound  nouns,  so  there  are  compound 
verbs;  thus,  e.g,  pai,  "  to  go,  b  joined  to  a  transitive  verb  to 
convert  it  into  an  intransitive  or  neuter;  and  tkitht  "  to  touch," 
and  Ibttg,  "  to  be  compelled," -serve  to  form  a  sort  of  passive  voice. 
The  number  of  adverbs,  single  and  compound,  b  very  large.  The 
prepositions  mostly  consist  m  nouns. 

The  construction  of  the  sentence  in  Siamese  b  straightforward 
and  simple.  The  subject  of  the  sentence  precedes  the  verb  and  the 
object  folbwa  it.  The  po»essive  pronoun  follows  the  object.  The 
adverb  usually  follows  the  verb.  In  compound  sentences  the  verbs 
are  placed  tM^ther  as  in  English,  not  separated  by  the  object  as  in 
German.  When  an  action  b  expressed  in  the  past  the  word  which 
forms  with  the  verb  the  past  tense  b  divided  from  the  verb  itself  by 
the  object.    Examples  are  >— 

Rao  (We)  dekchai  (boy)  sam  (three)  Icon  (persons)  cha  (will)  pai  (go) 
chap  (catch)  pla  (fish)  samrap  (for)  nai  (give)  paw  (father)  km  (eat). 

M^  (Mother)  tan  (you)  yu  (live)  ti  (place)  nai  (where),  or  "  Where  is 
your  mother  ? 

Mh  (Mother)  pai  (go)  talat  (bazaar)  leao  (finbh),  or  "  (My)  mother 
has  gone  to  the  oazaar." 

The  difficulties  of  the  Sbmese  language  are  increased  by  the  fact 
that  in  addition  to  the  ordinary  language  of  the  people  there  is  a 
completely  different  set  of  words  ordained  for  the  use  of  royalty. 
Thb  "  Palace  lansuage  "  appears  to  have  come  into  exbtence  from 
a  denre  to  avoid  the  employment  in  the  presence  of  royalty  of 
downright  expressions  of  vulgarity  or  of  ¥ft>rds  which  might  be 
capable  of  conveying  an  unpkasant  or  indelicate  idea  other  than 
the  meaning  intended.  In  the  effort  to  escape  from  the  vulgar, 
words  of  Sanskrit  origin  have  been  freely  adopted  and  many  Cam- 
bodian words  are  also  used.  The  language  b  so  complete  tnat  the 
dog,  pig,  crow  and  other  common  or  unclean  animab  are  all  ex- 
pressed by  special  words,  while  the  actions  of  royalty,  such  as 
eating,  sleeping,  walking,  speaking,  bathing,  dying,  are  spoken  of 
in  words  quite  dbttnct  from  those  used  to  describe  «milar  actions 
of  ordinary  people. 

The  prose  literature  of  Siam  consists  largely  of  mythological 
and  historical  fables,  almost  all  of  which  are  of  Indian  origin, 
though  many  of  them  have  come  to  Siam.  through  Cambodia. 
Their  number  b  larger  than  b  usually  supposed,  many  of  them 
being  known  to  few  beyond  the  writers  who  laboriously  copy 
them  and  the  professional  "  raconteurs  "  who  draw  upon  them 
to  replenish  their  stock-in-trade.  The  best  known  have  all  been 
made  into  stage-plays,  and  it  b  in  thb  form  that  they  usually 
come  before  the  notice  of  the  general  public.  Amongst  them 
are  RamakieHt  taken  from  the  great  Hindu  q>ic  Ramayana; 
Welyasunyin,  the  tale  of  a  king  who  became  an  ascetic  after 
contemplation  of  a  withered  tree;  WorawongSf  the  stoiy  of  a 
prince  who  loved  a  princess  and  was  killed  by  the  thrust  of  a 
magic  spear  which  guarded  her;  Ckalawan,  tbe  talepf  a  princess 
beloved  by  a  crocodile;  Unarud,  the  life  story  of  Anuruddha, 
a  demigod,  the  grandson  of  Krishna;  Phumkon,Ahe  uleofa 
princess  bdoved  by  an  elephant;  Prang  tong,  a  story  of  a 
princess  who  before  birth  was  promised  to  a  "  yak  "  or  giant  in 
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(Ttiin  fruic  vhich  bri  nntbei  desired  (a  cat. 
ccount  dI  Lhe  wars  oE  Kio^  Mahuot.  t/tt  KSum 
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A  great  many  worka  on  aatrology  and  the  c 

or  in  gambling,  arc  known,  u  alw  waiki  on  other  bianchts 
o[  magic,  to  which  subject  the  Siamae  have  alway*  be«n  patiial. 
On  the  piactice  of  medidnc,  whidi  li  in  doae  alliance  wilb  magic. 

The  NUi  lilerature  Ibrma 
from  the  Bali,  and  means  ' 
counsel."  The  best  known  of  such  worki  an  Rulci  for  Ike 
Ctuducl  si  Kinu,  tiandalcd  from  the  Bali,  and  Tin  Uoiimt 
s/  Phra  Ruani,  lhe  nalional  heio-king,  oa  irbow  wonderful 
aayings  and  doingi  the  imagiiutioD  oi  SItmeM  youth  1<  (ed. 

In  woHu  on  hisLory  lhe  lilcralure  of  Siai 

tingdpms  of  Funhcr  India,  compleH  and  delaDcd 
compiled  from  feign  lo  reign  by  onicr  of  her  kings,  I 
ancient  of  ihne.  the  wan  and  diuurbaoca  which 

a  lite  Lkci  d/  Iht  Fmir  KiB[i  (of  the  _pnHal  dynasly)  together 
form  (he  only  more  or  lea  connected  histoiy  of  tne  countiy  from 
LO  the  beginning  of  the  present  leign.  and  thei 


I  class  apart.    The  word  Nili  ia 
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Poetry  is  a  very  ancient  art  in  £iam  and  has  always  been  held  in 
hiEh  honour,  »me  of  the  beat'known  poets  being.  indKd,  members 
of  the  royal  family.  There  arc  aeveral  quite  disiiiict  (orma  of  metre, 
of  wbieh  those  moat  commonly  used  are  the  Klnt.  the  JCaA  and  the 
Kio*.  The  iCb«t  la  rhythmic,  the  pUy  being  on  the  InRectloii  of  the 
voice  In  speaking  the  wordSi  which  Indectlon  Is  arranged  according 
to  Gjied  schemes:  the  rhyme,  If  It  can  ■>  be  called,  Dring  sought 
not  >n  the  simUarity  of  sv"-"-  ••■■■  -■  '" — •'—     ■^-  •'—  ■■ 

rhyihmlcal  and  also  has  i1., 

equal  number  of  syllables,  and  ar 


G 


of  travelling  or  campaigning,  and  has  been  found 

lying  ports  of  the  kingdom.  Of  the  little  love  songs 
called  KUm  pH  Icn,  there  an  many  hundreds.  1 
prescribed  form,  and  consist  of  eight  lines  divided  in 


of  four  lines  each,  every  line  conuinliig  right  syUablet.  T 
syllable  of  the  first  line  rtiymea  with  the  third  iv1bl|)e  of  the 
and  the  Anal  of  the  accond  line  with  the  Guil  of  the  thiit. 
'  love.    A  (ounh  poclkal  meti 


iblea    The  taM 

the  third.    The 

much  used  aa  the  othen. 
ing  in  the  Siamese  character  haa  rt- 
the  country.  Readiilg  hat  become  a 
emand  for  reading  matter  haa  ari«n, 
Kwka  have  appeared  to  laiisly  it.   The 

[>(  labia  and  romance!  ore  continually 

ilone  good  »orl  in  compihne  voluma 
■e  found  much  favour  with  the  puUic 

^um,uu-,,  .,«  wu.  uuum.  .o    '"■•|^1»^'™ 

SiBAWAIBl  [Aba  Biihi,  or  AbD-l  Qasaii'Aini  ibn'lllbrntn  ibn 
(Janbar,  known  aa  SIbawmhi  or  SaOVA]  (c.  75J-7QJ),  Arabian 
grammarian,  was  by  origin  a  Persian  and  a  freedmac.  Of  his 
early  years  nothing  is  known.  At  the  age  of  thirty-two  he  went 
to  Baara,  where  he  was  a  pupil  of  the  celebrated  grammarian 
KhallL  Later  he  went  to  Bagdad,  but  soon  left,  oiving  to  > 
dispute  with  the  Kufan  grammarian  Kisl'i,  and  returned  to 
Persia,  where  he  died  at  the  age  ol  about  forty.  His  great 
gtammai  of  Arabic,  known  simply  as  Tlit  Bud,  is  not  only  the 

recognited  among  Arabs  as  lhe  most  perfect.    It  is  not  alwayi 

from  the  Koran  and  the  pocla. 

r*s  Boo*  was  published  by  H.  Deienbouig  (i  vola.,  Paris,  [S81- 

o(  Krin  (d,  978)  and  others  waapvblithed  by  G,  lahn  (Berlin,  iSoj- 
t900).  {G.  W.  T.) 

BIBBALD,  SIR  ROBERT  (1641-1711),  Scottidi  physician  and 
antiquary,  was  bom  in  Edinburgh  on  the  ijlb  of  April  1641. 
Educated  at  Edinburgh,  Leiden  and  Paris,  be  took  hia  doctor'i 
degree  at  Angers  in  1A61,  and  soon  afterwanis  settled  aa  ■ 
physician  In  Edinburgh.  In  1M7  with  Sit  Andrew  Balloui 
he  started  the  botanical  garden  in  Edinburgh,  and  he  took  k 
leading  part  in  establijhing  lhe  Royal  College  of  Physidana  of 
Edinburgh,  of  which  he  was  electeil  president  In  16(14.  In 
16S5  he  was  appointed  tbe  first  professor  of  medicine  ia  the 
university.  He  was  also  appointed  geogiapher-royal  in  i6Sa, 
and  his  numerous  and  miscellaneoiis  wrilinga  deal  eSeclively 
with  historical  and  antiquarian  as  well  a*  botanical  and  medical 


m  SliBififrmt  oj  Fifm 
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SIBERIA.'  This  name  (Russ,  Siint)  in  the  i6th  ccnlucy 
indicated  thediief  settlement  o(  the  Tatar  khan  Kuchum—Isket 
onlhelrtysh.    Subsequently  the  name  was  euended  ^^^^  ^^ 

Ceogripfaically,  Siberia  ii  now  limited  by  tbe  Ural 
Mountains  on  tbe  W.,  by  tbe  Arctic  and  North  Pacific  Oceans 
on  the  N.  and  £.  respectively,  and  on  the  S.  by  a  line  running 
from  tbe  sources  of  the  river  Ural  to  the  Tarbagatai  lange  (thus 
separating  the  steppes  of  the  Irtysb  baain  from  those  of  the  Aral 
and  Balkash  basins),  thence  along  tbe  Chinese  fnuitier  as  far  u 
the  S.E.  coiner  of  Transbaikalia,  and  then  along  the  riven 
Argun.  Amur  and  Usuri  to  the  frontier  of  Korea.  This  wide 
area  ia  naturally  subdivided  Into  WeH  Siberia  (basins  of  the  Ob 
Irtysh]  and  East  Siberia  (the  lemainder  of  the  region). 


n  the  best  m 


mapped  only 


SIBERIA 


It 


bydrqgr^Aical  urtwoifc  b  very  imperfectly  known,  espectaUy  in  the 
oninhabited  hilly  tracta.* 

Like  other  ptateaxa,  the  great  pbteau  of  the  centre  of  Ana, 
Mntcfaing  from  the  Himalayas  to  Bering  St. ait.*  has  on  its  surface 
a  namber  of  gentle  eminences. (an^r Ad n/te  Cwirge  of  K.  Ritter), 
which,  although  reaching  great  aroolute  altitudes,  are  relatively 
bv.'  These  be^hts  for  toe  most  part  follow  a  north-casteriy  direc- 
tma  in  Siberia.  On  the  mafgins  of  the  plateau  there  are  several 
caps  or  indentations,  which  can  best  be  likened  to  gigantic  trenches, 
bke  lailway  cutting  as  with  an  insensible  gradient  they  climb  to  a 
higher  level.  These  trenches  have  for  successive  geologkal  periods 
beta  the  drainage  valleys  of  immense  lakes  (probably  also  of  glaciers) 
which  formerly  extended  over  the  plateau  or  fiords  of  the  seas  whkn 
sarroomied  it.  And  it  is  along  these  trenches  that  the  principal 
commercial  roates  have  been  made  for  reaching  the  higher  levels  of 
the  ptateau  itadf.  In  the  plateau  there  are  in  reality  two  terraces — 
a  higher  and  a  lower,  both  very  well  defined  in  Transbaikalia  and  in 
MwHrolia.  The  Yablonoi  range  and  its  south-western  continuation 
the  Keotei  are  border-ridges  of  the  upper  terrace.  Both  rise  very 
geoUy  above  it,  but  have  steep  slopes  towards  the  lower  terrace, 
which  is  occupieid  by  the  Nerchinsk  steppes  in  Transbaikalia  and  by 
dke  great  desert  of  Cobi  in  Mongolia  (2000  to  2500  ft.  above  the  sea). 
They  rise  5000  to  7000  f L  above  the  sea ;  the  peak  of  Sokhondo  in 
Tcansbalkalia  (iii*  E.)  reaches  nearly  8050  ft.  Several  low  chains 
of  Bonntains  have  their  base  on  the  lower  terrace  and  run  from 
aMzth^west  to  north-east :  they  are  known  as  the  Nerchinsk  Moun- 
caias  in  Transbaikalia,  and  their  continuations  reach  the  northern 
parts  of  the  Gobi* 

The  great  plateau  is  fringed  on  the  north-west  by  a  series  of  lofty 
bocder-rangeSk  which  have  their  southern  base  on  the  i^teau  and 
their  nortbem  at  a  much  lower  leveL  They  may  be  traced  from 
the  Tian-dian  to  the  Arctic  Circle,  and  have  an  east-north-easteriy 
direction  in  lower  latitudes  and  a  north-eastcriy  direction  farther 
■orth.  Tlw  Alai  range  of  the  l^mir,  continued  by  the  Kokshaltau 
range  and  the  Khan-tengri  group  of  the  Tian-shan,  and  the  Sailughcm 
ranre  of  the  Altai,  which  a  continued  in  the  unnamed  border-range 
d  West  Sayan  (between  the  Bei-kem  and  the  Us),  belong  to  this 
cat^ory.  There  are,  however,  amon^  these  border-ranges  several 
fareacfan  of  continuity — broad  depressions  or  trenches  leading  from 
Lake  Balkash  and  Lake  Zaisan  to  the  upper  parts  of  the  plateau. 
Om  the  other  hand,  there  are  on  the  western  outskirts  of  the  plateau 
a  few  nMMintain  chains  which  take  a  direction  at  right  angles  to  the 
above  (that  is,  from  north-west  to  south-east),  and  parallel  to  the 
great  line  of  upheavals  in  south-west  Asia.  The  Tarbagatai  Moun- 
taiaa,  on  the  borders  of  Siberia,  as  well  as  several  chains  in  Turkestan, 
are  instances.  The  border-ri4ges  of  the  Alai  Mountains,  the  Khan- 
lefleri  groups  the  SaHughem  canjse  and  the  West  Sayan  contain  the 
honest  peaks  of  their  respective  regions.  Beyoml  I03*  E.  the 
coafiguratioQ  b  complicated-  by  the  great  lateral  indentation  of 
Lake  BaflcaL  But  around  and  north-east  of  this  lake  the  same  well- 
marked  fames  fringe  the  plateau  and  turn  their  steep  north-western 
dope  towards  the  valleys  of  the  Irkut,  the  Barguzin,  the  Muya  and 
the  Chaxa,  while  their  southern  base  lies  on  the  plateaus  of  the 
Sefenga  (aeariy  4000  ft.  high)  and  the  Vitim.  The  peaks  of  the 
Sailogheni  range  reach  9000  to  11,000  ft.  above  the  sea,  those  of 
West  Sayan  about  10,00a  In  East  Sayan  is  Munku-Sardyk,  a  peak 
iiASp  ft.  h^h,  together  with  many  others  from  8000  to  90CO  ft. 
Farther  east,  on  the  southern  shore  of  Lake  Baikal,  Khamar-daban 
rises  to  teoo  ft.,  and  the  bald  dome-shaped  summits  of  the  Barguzin 
aad  sootnem  Mu^  Mountains  attain  elevations  of  6000  to  7000  ft. 
above  sea-level.  The  orography  of  the  Aldan  region  is  little  known ; 
bat  txavcflers  who  journey  from  the  Aldan  (tributary  of  the  Lena) 
to  the  Anmr  or  to  the  Sea  of  Okhotsk  have  to  cross  the  same  plateau 
aad  its  border-range.  The  former  becomes  narrower  and  barely 
attains  an  average  altitude  of  3200  ft. 

A  typical  feature  of  the  north-eastern  border  of  the  high  plateau 
is  a  succession  of  broad  longitudinal  *  valleys  along  its  outer  base. 


*The  sride  area  between  the  middle  Lena  and  the  Amur,  as  well 

the  hii^  tracts  west  of  Lake  Baikal,  and  the  Yeniseisk  mining 

kM  are  m  this  condition. 

The  great  plateau  of  North  America,  also' turning  its  narrower 
peiat  towards  Bering  Strait,  naturally  suggests  the  idea  that  there 
waa  a  period  in  the  history  erf  our  planet  when  the  continents  turned 
their  narrow  extremities  towards  the  northern  pole,  as  now  they  turn 
them  towards  the  southern. 

*See  "General  Sketch  of  the  Orography  of  Siberia,'*  with  map 
aad  ''Sketch  of  the  Orography  of  Miiittsinsk,&c.,"  by  Prince  P.  A. 
Kropockin,  in  Mem.  Rnts.  Ceigr.  Soc,  General  Gieography  (vol.  v., 

*The  fewer  tenace  is  obvkxnly  continued  In  the  Tarim  basin 
«f  East  Turkestan:  but  in  the  present  state  of  our  knowledge  we 
cannot  determine  whether  the  further  continuations  of  the  border- 
ndge  of  the  higher  terrace  (Yablonoi,  Kentei)  must  be  looked  for 
R  the  (keat  ^tai  or  in  some  other  range  situated  farther  south. 
Thoe  nay  be  also  a  breach  of  continuity  in  some  depression  towards 
Bsrfcai. 

*The  word  **  lon^tndinal '*  Is  here  used  in  an  orographical. 
Kta  geological  sense.  These  valleys  are  not  synclinal  foldings  ot 
Kcfcs:  they  seem  to  be  erosioo-valleys. 


ntgioa. 


shut  in  on  the  outer  nde  by  nigged  mountains  having  a  very  steep 
slope  towards  them.  Formerly  mled  with  alpine  lakes,  these  valleys 
are  now  sheeted  with  flat  alluvial  soil  and  occupied  by  human 
settlements,  and  are  drained  by  rivers  which  flow  along  them  before 
they  make  their  way  to  the  north  through  narrow  gorges  pierced 
in  the  mountain- waUs.  This  conformation  is  seen  in  the  valley  of 
the  Us  in  West  Sayan,  in  that  of  the  upper  Oka  and  Irkut  in  East 
Sayan,  in  the  valley  of  the  Barguzin,  the  upper  Tsipa,  the  Muya 
and  the  Chara,  at  the  foot  of  the  Vitim  plateau,  as  suso,  probably, 
in  the  Aldan.*  The  chains  of  mountains  which  border  these  valleys 
on  the  north-west  contain  the  wildest  parts  of  Siberia.  They  are 
named  the  Uainsk  Mountains  in  West  Sayan  and  the  Tunka  Alps 
in  East  Sayan ;  the  latter,  pierced  by  the  An^ra  at  Irkutsk,  arc  in 
all  probabtlitv  continued  north-east  in  the  Baikal  Mountains,  whk:h 
stretch  from  Irkutsk  to  Olkhon  Island  and  the  Svyatoi  Nos  peninsula 
of  Lake  Baikal,  thus  dividing  the  lake  into  two  parts.' 

An  alpine  region,  100  to  150  m.  in  breadth,  fringes  the  plateau  on 
the  N.  W.,  outside  of  the  ran^  iust  mentioned.  This  constitutes 
what  is  called  in  East  Siberia  the  iaiga:  it  consists  of 
separate  chains  of  mountains  whose  peaks  rise  4800  to 
6500  ft.  above  the  sea.  beyond  the  upper  limits  of  forest 
vegetation;  while  the  narrow  valleys  afford  diflkult  means  of 
communication,  their  floors  being  thicldy  strewn  with  boulders,  or 
else  swampy.  The  whole  is  clothed  with  impenetrable  forest. 
The  orography  of  this  alpine  region  la  very  imperfectly  known; 
but  th^  chains  have  a  predominant  direction  from  south-west  to 
north-east.  They  are  described  under  different  names  in  Siberia — 
the  Altai  Mountains  in  West  Siberia,  the  Kuznetskiy  Ala-tau  and 
the  Us  and  Oya  Mountains  in  West  Sayan,  the  Nizhnc-Udinsk  totVa 
or  gold-mine  district,  several  chains  pierced  by  the  Ola  river,  tnc 
Kitoi  Alps  in  East  Sayan,  the  mountains  of  the  upper  Lena  and 
Kirenga,  the  Olekminsk  gold-mine  district,  and  the  unnamed 
mountains  which  project  north-east  between  the  Lena  and  the 
Aldan. 

Outside  of  these  alpine  regions  comes  a  br()ad  belt  of  devated 
plains,  ranging  between  1 300  and  1700  ft.  above  the  sea.  These 
plains,  which  are  entered  by  the  great  Siberian  hishway  M^vstetf 
about  Tomsk  and  extend  south-west  to  the  Altai  Moun-  atataa. 
tains,  are  for  the  most  part  fertile,  though  sometimes  dry.  '^ 
and  are  rapidly  being  covered  with  tne  villages  of  the  Russian 
immigrants.  About  Ransk  in  East  Siberia  they  penetrate  in  tbo 
form  of  a  broad  gulf  south-eastwards  as  far  as  Irkutsk.  Those  on 
the  upper  Lena,  having  a  somewhat  greater  altitude  and  being 
situated  in  higher  latitudes,  are  almost  whollv  unfitted  for  agriculture. 
The  north-western  border  of  these  elevated  plains  cannot  be  deter- 
mined with  exactitude.  In  the  region  between  Viluisk  (on  the  Vilui) 
and  Yeniseisk  a  broad  belt  of  alpine  tracts,  reaching  their  greatest 
elevation  in  the  northern  Yeniseisk  taiga  (between  the  Upper 
Tunguzka  and  the  Podkamennaya  Tunguzka)  and  continued  to  the 
south-west  in  lower  upheavals,  separates  the  elevated  plains  from 
the  lowlands  which  extend  towards  the  Arctic  Ocean.  In  West 
Siberia  these  high  plains  seem  to  form  a  narrower  belt  towards 
Barnaul  and  Semipalatinsk,  and  are  bordered  by  the  Aral-Caspian 
depression. 

Farther  to  the  north-west,  beyond  these  hi^h  plains,  comes  a 
broad  belt  of  lowlands.  This  vast  tract,  which  is  only  a  few  dozen 
feet  above  the  sea,  and  most  probablv  was  covered  by  the  uorthnm  • 
sea  during  the  Post-Pliocene  period,  stretches  from  the  jl„^^-^u 
Aral-Caspian  depression  to  the  lowlands  of  the  Tobol,  ^^^. 
Irtvsh  and  Ob,  and  thence  towards  the  lower  |»arts  of  the  Yenisei 
ana  the  Lena.  -Only  a  few  detached  mountain  ranges,  like  the 
Byrranga  on  the  Taymvr  pem'nsula,  the  Syverma  Mountains,  the 
Verkhoyansk  and  the  Kharaulakh  (E.  of  the  Lena)  ranges,  diversify 
these  monotonous  lowlands,  whkh  are  covered  with  a  thick  sheet  of 
black  earth  in  the  south  and  assume  the  character  of  barren  tundrar 
in  the  north. 

The  south-eastern  slope  of  the  great  plateau  of  Ana  cannot 
properly  be  reckoned  to  Siberia,  although  parts  of  the  province  of 
Amur  and  the  Maritime  Province  are  situated  on  it;      South* 
they  have  quite  a  different  character,  climate  and  vege-       tmstera 
tation.  and  ought  properly  to  be  reckoned  to  the  Man-       aiop*  of 
churian  region.     To  the  east  of  the  Yablonoi  border-range      mii^gn 
lies  the  lower  terrace  of  the  high  plateau,  reaching  2000      '■■»•■* 
to  3500  ft.   in  Transbaikalia  and  extending  farther  south-west 
through  the  Ck>bi  to  East  Turkestan.   The  south-eastern  edge  of  this 
lower  terrace  is  fringed  by  a  massive  border-range— the  Kningan — 
which  runs  in  a  north-easteriy  direction  from  the  Great  Wall  of 
China  to  the  sources  of  the  Nonni-ula. 

A  narrow  alpine  region  (40  to  50  m.),  consisting  of  a  series  of  short 
secondary  chains  rairallel  to  the  border-rang:e,  fringes  this  latter  on 
its  ea^item  face.  Two  such  folds  mavbe  distinguished,  correspond- 
ing on  a  smaller  scale  to  the  belt  ot  alpine  tracts  which  fringe  the 
plateau  on  the  north-west.  The  resemblance  is  further  sustained  by 
a  broad  belt  of  elevated  plains,  ranging  from  laoo  to  1700  ft.,  which 

*The  upper  Bukhtarma  valley  in  the  Sailughem  range  of  the 
Altai  system  appeara  to  belong  to  the  same  type. 

'The  deep  nssure  occupied  by  Lake  B&ikai  would  thus  appear 
to  consist  of  two  longitudinal  valleys  connected  together  by  the 
passage  between  Olkhon  and  Svyatoi  Nos. 
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r  loui-bearing  grvfeh  of  Eai 

to  iome  TOOiOoa  u.,  the  lanestquantitycominf ,- 

dittrict  in  Ike  pmince  ol  Valnlric.  and  thb  dnttici  ia  lollowed  by 

Ihe  Amur  icnon,  Ihe  Maritime  province,  and  Nerdunak  and  Ti 

"-■"-■-.    Silver  and  lad  or        '  - '-    ■-  "■-    -^ -- ■•— -^ 


MounlalM.  ai 
Irkutik).  ai  veil  ■ 


eidtt  in  Ihe  Altai  aid  Ihe 

ol  Ihe  alpine  Iracti  bu  about 


uiely.  on  Ihe  outakirti  of.  Ihe  Alial.  in  aaulh  Yeniielik. 

ki^tid^'^^nn.'anil  oa1h^i)1aii^^'khItiT''lc<Ii  ^cdlent 
Iiaphite  have  been  [ound  in  the  Kiloi  Atpi  (Mount  Alibert]  and  in 
nie  Tunikhamk  diMricI  in  Yenitei.  Rockult  occurm  at  acveral 
placea  on  Ihe  Lena  and  In  Transbaikalia,  and  ult-apHnn  are 
numemua— thoH  of  Uit-kutak  on  the  Lena  and  ol  UKlie  near 
Irkulik  belne  the  moat  noteworthy.  A  lar«e  number  ol  lak«, 
eipecially  in  TiaubaikaGa  and  in  T^ik.  yiefd  ult.  Lanly.  Irom 
the  Alia'  irginn,  a>  nil  a>  [min  the  Nenrhinak  Mountain!,  pceciuui 

■re  opcmnJ'  The  Ekalerinbunilone-iiolithinc  woiki  in  ihe  Uiali 
and  those  ol  Kolyvan  in  the  Allu  are  well  known. 

The  orography  tkelched  above  explaim  the  ffreat  development 
o^  Ihe  tiver-iyitemi  of  Siberia  and  ihe  unifacmity  of  Iheir  courte, 
*"    -teprincipalriven— IheOb.  DieVeniiei,  andihe 

.I.-.I.J.  J ■>■*  high  plateau  or  in  Ihe  alpine 

,_,...-.-.     viina  from  the  ptaleau  and 

picrdne  ihe  atpine  rccioiu,  Bov  for  many  nundred*  of  milet  acrvaa 
Ihe  niBh  plain*  and  lowland*  before  they  reach  Ihe  Arctic  Ocean. 
The  three  riven  ol  north-eaitem  Sberia— the  Yina.  Indinirka  and 
Kolyma— have  the  tame  general  character,  iheir  CDum  bein|. 
however,  much  •boner,  aa  in  iheie  laiitudei  the  plaiau  appniachci 


nearer  ta  the  ArciK  Onan.  Tlw  Amur,  the  upper  irihutaria  of 
which  riie  on  Ihe  eaiiEiB  bordct-nnR  of  (he  high  plaieau,  ia  liniilar. 
The  Shilka  and  ihe  ArniA,  which  lotm  il.  low  bit  toward*  the 
Donh-eaat  aloni  the  windiJig*  ol  tho  lower  lenace  ol  the  sreac 
ptaleau;  iioaa  thii  the  Amur  demnda,  cutting  through  the  Great 
Khino'i  '^  flowing  down  Ihe  ccrracc*  of  the  eutcrn  venant 
towardi  the  PadAe.  Anotrwonhy  lealun  of  the prindul  Siberian 
riven  ia  thai  each  ii  formed  by  the  awfluence  of  a  pair  ol  livera. 
Eiampfcn  are  the  Ob  and  the  Irtyih,  the  Yenitd  and  Ihe  Angara 
(itiella  double  river  formed  by  the  Angara  and  the  Lower  Tunguika), 
thcUnaand  the  Vitim.  the  Argun  and  the  Shilka,  while  ihc  Amur 
in  it*  turn  refeiva  a  tribulary  aalaigea*  itadf— the  Sungaii.  Owing 
to  thi*  Iwinnina  and  tht  general  direction  of  cbeir  counea.  Ihe  river* 
ol  Siberia  offer  i-jrmeiue  advantage*  for  inland  navigation,  not  only 

circumiunce  that  lacllitated  Ibe  rapid  invauon  of  Siberia  "'''"•.. 
by  Ihe  Ruiuan  Coi*aehiind  hunieni  they  lollowed  the  "JVI"" 
counea  ol  ihe  twin  riven  in  their  advance  toward*  Ihe  w™*' 
ea*t.  and  discovered  ihoTt  portam  which  permit  led  them  10  IranifrT 
Iheir  boat*  Irom  the  lyuem  of  ihe  Ob  la  that  ol  Ihe  Yeniaei,  and 
Iron  the  latter  to  that  of  the  Lena.alrlbulancdwhirh — the  Aldan — 
bmu^I  them  cloae  10  the  Sea  ol  OkhoIiL  At  ihe  present  day 
■teamen  ply  Imm  IVumcil^al  the  loot  of  the  Urala,  to  S^ipoblintk 
on  the  border  ol  Ihe  Kii^ua  aleppe  and  id  Tomik  in  the  very  heart 
of  Wen  Siberia.  Uninterrupted  walercaramunicitioii  could  readily 
be  enabBihed  from  lyuniell  to  Yakulik.  Aldanik.  and  the  ecM- 


dWettSbeiu.  There 
nd  on  Ihe  hi^h  phnea 
^taninc  IhroiAh        ^ 


nhabiled  Siberia.  I 


ley*  anjdepi 


he  valley*  ana  rh^reflsion*  bear  trace*  ol 

..- lake*.     Even  wiihin  historical  times  and 

during  the  igih  century  ihe  deiination  ol  the  lakes  has  gone  on  at 
a  very  rapid  rale.'  llie  principal  lake  I*  Lake  Baikal,  more  than 
400  m.  tmig.  and  ao  10  30  broad.  Another  grvl  lake.  Lake  Kmso- 
gal,  on  ihe  Monaolian  Irontier.  ii  iio  «.  long  and  jo  broad.  Van 
numbenof  sn»D  lake*  slud  Ihe  \niin  and  upper  Selenga  plateau*; 
Ihelowervallevollhe  latter  riverconlains  ihe  Cixne  Uke(Ciisinoye) . 
lo  the  baiin  ol  Ihe  Amur  are  Lake  Hanka  (1700  sq.  m.),  connecied 
with  Ibe  Uiuri;  Lakes  Kada  and  Kidil,  by  which  ihe  lower  Amur 
once  flowed  lo  Ihe  Pacilic;  and  very  many  smaller  one*  on  the  left 
ride  ol  Ih*  lower  Amur.  Numeniu*  bkei  and  eitensivc  manhei 
divenily  the  low  plain*  of  West  Siberia ;  the  Baiaba  sleppe  i>  dolled 
with  lake*  and  ponds— Lake  (^hany  (1400  iq.  m.)and  tlie  innumcr' 

the  Irtyih  arid  Ihe  Ob  impaiiable  marshe*  *trTIcb  o^iTT  many 
thousanda  ol  square  miles.  Several  alpine  lakes,  of  which  the 
piclureique  Teletskoye  may  be  spcdallv  menli«Al,  occupy  Ihe 
deeper  part*  ol  Ihe  valley*  of  the  Allai. 

The  coaat'line  of  Sberia  i>  very  eilentive  both  on  the  Aniic 
Ocean  and  on  Ihe  ncific.    The  Ion 
least  ten  month*  oui  ol  isretve:  an ' 
idd  and  Caniain  Winins  demonstr; 


;!«^>'i?«     ST 


being  Ihe  double  gull  oC  the  Ob  ami  the  Tai,  lepnttd  Irom  ihc 
Sea  ol  Kara  by  an  ebngaled  penin*ula  (Samoyede).  and  from  tht 
bay  ol  the  Yennn  by  another.  The  immenw  peninsula  at  Tsymyi — 
a  ^rren  mndra  iAIenecied  by  tlie  wild  Byrrariga  Hilla-proiecla 
in  Cape  Chelyuihin  as  lar  mirtli  a*  77*  4«'  N-  Thebay  ol  Ihe  Yana. 
eaM  of  Ihe  delta  ol  the  Lena,  ii  a  wide  indentalion  ahetlered  on  Ibe 
north  by  Ihe  iilandi  of  New  Siberia.  The  bay*  ol  the  Kolyma,  Ihe 
ChauB  and  Kolyuchin  are  of  lililc  imporUncc.  The  New  Siberia 
island!  are  occasionally  viiiled  by  hunters,  as  it  also  Ihe  small 
'  he  Bear  libndi  oppotile  Ihe  mouth  ol  Ihe  Kolyma. 
Kelktl  liUnd  i<  nill  quite  unknown.    Bering  Siiail.  al 
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the  Bortb-eut  eztreratty  of  SSbera,  and  Beriiqt  Sea  between  the 
Und  of  the  Chukchis  and  Ahska,  with  the  Gulf  of  Anadyr,  are  often 
vuited  by  wal-huntera,  and  the  Commander  Islands  off  Kamchatka 
are  valuable  stations  for  this  punuit.  The  Sea  of  Okhotsk,  separaud 
from  the  Pacific  by  the  Kurile  Archipelago  and  from  the  Sea  of 
Japan  by  the  islands  of  Sakhalin  and  Yeso,  is  notorious  as  one  of 
the  wont  seas  of  the  world,  owing  to  its  dense  fogs  and  its  masses  of 
floating  ice.  The  Shantar  Islands  in  the  bay  of  the  Uda  posacas 
feolopcal  interest.  The  double  bay  of  Giahisa  and  Pendiina,  as 
well  as  that  of  Taui.  would  be  uaelFul  as  harbours  were  they  not 
frozen  seven  or  eight  months  in  the  year  and  persistently  shrouded 
in  dense  fogs  in  summer.  The  nortnem  ^rt  of  the  Sea  of  Japan, 
which  waidhes  the  Uauri  region,  has,  besides  the  smaller  bays  01 


OIn  and  Vhuiimir,  the  beautiful  Gulf  of  Peter  the  Great,  on 
which  standi  VUdivostok,  the  Russian  naval  station  on  the 
Pacific  Okhotsk  and  Avan  on  the  Sea  of  Okhotsk,  Petropav- 
lovsk  on  the  east  shore  of  Kamchatka,  Nikolayevsk,  and  Vladivo- 
scok  on  the  Sea  of  Japan,  and  Dui  on  Sakhalin  are  the  only  ports  of 
Siberia. 

OtMdlf.— The  climate  b  extremely  severe,  even  in  the  southern 
parts.  This  arises  chiefly  from  the  orographical  structure;  the 
vast  plateaa  of  Central  Asa  prevents  the  moderating  influence  of  the 
sea  from  bdiig  felt.  The  extensive  bwlands  which  stretch  over 
more  thean  one  half  of  the  area,  as  well  as  the  elevated  plains,  lie 
open  to  the  Arctic  Ocean.  Although  attaining  altitudes  of  6000  to 
lojooo  ft.,  the  mountain  peaks  01  East  Sibeiria  do  not  reach  the 
soow-Une,  which  b  found  only  on  the  M  unku-Sardyk  in  East  Sayan, 
above  10.000  ft.  Patches  01  perpetual  snow  occur  in  East  Siberia 
only  on  the  tnoantains  of  the  far  north.  On  the  Altai  Mountains 
the  snow-line  runs  at  about  7000  ft.  The  air,  after  being  chilled 
on  the  plateaus  during  the  winter,  drifts,  owin^  to  its  greater  density, 
down  upon  the  lowlands;  hence  in  the  region  of  the  lower  Lena 
there  obtaiiu  an  exocedingly  k>w  tempeiature  throughout  the  winter, 
and  Verkhoyansk,  in  67*N.,  b  the  pole  of  cold  of  the  eastern  hemi- 
sphere. The  average  temperature  01  winter  (December  to  February) 
at  Yakutsk  b  -40-3*  F..  at  Verkhoyansk  -^'i*.  At  the  polar 
meteorokHQcal  station  of  Sagastyr,  in  the  delta  of  the  Lena  (73* 
23'  N.)t  the  following  average  temperatures  have  been  observed: 

ianuary  -34-3*  F.  (February  -43-6*),  July  40-8*,  year  j«i*.  The 
>west  average  temperature  of  a  day  b  -6l*6*  F.  Nevertheless 
owing  to  the  dryness  of  the  climate,  the  unclouded  sun  fuUy  warms 
the  earth  during  the  long  summer  days  in  those  hi^h  latitudes,  and 
gives  a  short  penod  oi  warm  and  even  hot  weather  in  the  immedbte 
neighbourhood  of  the  pole  of  cold.  Frosts  of  -13*  to  -18*  F.  are 
not  unoommon  at  Kranioyarsk,  Irkutsk  and  Nerchinsk;  even  in  the 
warmer  southern  regions  01  West  Siberia  and  of  the  Amur  the  average 
winter  temperature  b  3*4*  F.  and  -lO'a*  respectively:  while  at 
Yakutsk  and  Verkhoyansk  the  thermometer  occasionally  faUs  as 
low  as  -7S*  and  -05  F.  The  minimum  temperatures  recorded 
at  these  two  sutions  are  -8a*  F.  and  -y>*  respectively:  the 
minimum  at  Krasnoyarsk  b  •^*  F.,  at  Irkutsk  -^i*,  at  Omsk 
-S6*,  and  at  Tobolsk  -58*  F.  Tne  soil  freean  many  feet  deep  over 
immense  areas  even  in  southem  Siberia.  More  dreaded  than  the 
frosts  are  the  terrible  burams  oc  snowstomis,  which  occur  in  eariy 
spring  and  destroy  thousands  of  horses  and  cattle  that  have  been 
graxins  on  the  steppes  throughout  the  winter.  Although  very 
heavy  lalb  of  snow  take  place  in  the  alpine  tracts-^especbliy  about 
Lake  Baikal— on  the  other  side,  in  the  steppe  regions  of  the  Altai 
and  Transbaikalia  and  in  the  neighbourhood  of  iCrasnoyank,  the 
amount  of  snow  b  so  small  that  travellers  use  wheeled  vehicles, 


and  cattle  are  able  to  find  food  in  the  steppe.  Sorinc  sets  in  with 
remarkable  rapidity  and  charm  at  the  end  of  April;  but  in  the 
second  half  of  May  come  the  "  k:y  saints*  days,'*  so  blighting  that 
it  b  impossible  to  cultivate  the  apple  or  pear.  After  thb  short 
period  of  frost  and  snow  summer  comes  in  its  full  beauty;  the 
days  are  very  hot.  and,  although  they  are  always  fdUowcd  by  pokl 
aighta,  vegetation  advances  at  an  astonishing  rate.  Com  sown 
about  YaJoitsk  in  the  end  of-  May  b  ripe  in  the  end  of  August. 
SciU,  at  many  places  night  frosts  set  in  as  eariy  as  the  seomd  half 
of  July.  They  become  9uite  common  in  August  and  September. 
Ncvcrtfadeas  &ptember  is  much  warmer  than  May,  and  October 
than  April,  even  in  the  most  continental  parts  of  Siberia.  The 
isothcnns  are  exoeedinf  ly  interesting.  That  of  33*  F.  crosses  the 
middle  parts  of  West  Siberia  and  the  southem  parts  of  East  Siberia. 
The  aummiT  isotherai  of  68*  F.,  which  in  Europe  passes  through 
Cracow  and  Kaluga,  tmvcfses  Omsk,  Krasnoyarsk  and  Irkutsk, 
whence  it  turns  north  to  Yakutsk,  and  then  south  again  to  Vladivo- 
9tck.  Even  the  mouths  of  the  Ob,  Yenisei,  Lena  and  Kolyma  in 
70*  N.  have  in  July  an  average  temperature  of  40*  to  50*.  Quite 
ooatrary  b  the  course  of  the  January  isotherms.  That  of  14*  F., 
wkich  passes  in  Europe  through  Uleiborg  ia  Finland  only  touches 
tiK  soathem  part  of  West  Siberia  In  the  Altai  Mountains.  That  of 
-4*  F.,  which  utJBSM  Novaym  Zemlya  in  Europe,  passes  through 
Tobolsk,  Tomsk.  Kimsnoyank  and  Irkutsk,  and  touches  45*  N.  at 
Urga  in  Moiuroha,  turning  north  in  the  Amur  rempn  and  reaching 
t2ic  Pacific  at  Nikolayevsk.  The  isotherm  of  -aa* T.,  which  touches 
tfce  north  point  of  Novaya  Zemlya,  passes  in  Siberia  through  Turak- 
Ittaak  (at  the  conflnence  of  the  Lena  and  the  Lower  Tunguska)  and 
doeeads  as  low  as  55*  N.  ia  Tnaabaikalia,  whence  it  tuns  noftb 
tD  the  Arotk  Ooenii. 
XJCV    I* 


Most  rain  fafls  in  tummer,  especially  in  July  and  August.  During 
the  summer  an  average  of  8  in.  faUs  on  a  aone  that  stretches  from 
Moscow  and  St  Petersburg  through  Perm  to  Tobolsk  and,  after  a 
dry  belt  as  far  as  Tomsk,  continues  in  a  narrower  strip  as  far  as  the 
S.  end  of  Lake  Baikal,  then  it  broadens  out  so  as  to  include  the 
whole  of  the  Amur  basin,  the  total  summer  precipitation  thoe  beiiig 
about  12  in.  North  oi  thb  aone  the  rainfall  decreases  towards  the 
Arctic. 

flora.*— The  flora  of  Siberia  presents  very  great  local  varieties,  not 
only  on  account  oi  the  diversity  of  physical  characteristics,  but  also 
in  consequence  of  the  intraaon  of  new  species  from  the  neighbouring 
regions,  as  widely  different  as  the  arctic  littoral,  the  arid  steppes  of 
Central  Asia,  and  the  wet  monsoon  regions  of  the  Pacific  littoral. 
Siberia  b  wtuated  for  the  most  part  in  what  Griaebach  describes  as 
the  "  forest  region  of  the  Eastern  continent."'  The  northern  limit 
of  thb  region,  must,  however,  be  drawn  nearer  to  the  Arctic  Ocean. 
A  strip  60  to  300  m.  wide  b  totally  devoid  of  tree  vegetation.  The 
last  trees  which  struggle  for  existence  on  the  verge  of  tne  tundras  are 
crippled  dwarfs  amlalmost  without  branches,  and  trees  a  hundred 
years  old  are  only  a  few  feet  high  and  a  few  inches  through  and 
thkkly  encrusted  with  lichens.'  The  following  nodes,  none  of 
which  are  found  in  European  Russia,  are  characteristic  of  the  tundras 
— arbutus  (ArcloslapkUus  alpina),  heaths  or  andomedas  (Casswp€ 
Utrapma  and  C.  hyfucides).  PkyUodou  taxifolia,  Loisdtwia  pr9- 
cwnenSt  a  species  of  Lattfolium,  a  Polar  axalea  {Osmdkamnus 
fragratu)  and  a  Polar  willow  (JSalix  arctica).  In  Yakutsk  the  tundra 
vegetation  connsts  principally  of  mosses  of  the  genera  Polytriekumt 
Bryum  and  Hypnum.  Some  two  hundred  species  of  flowering  pbnts 
struggle  for  a  precarious  existence  in  the  tundra  remon,  the  froaen 
ground  and  the  want  of  humus  militating  against  tnem  more  ti»a 
the  want  of  warmth.*  From  thb  northern  limit  to  the  Aral-Canian 
and  Mongolbn  ateppea  stretches  all  over  SberU  the  forest  region; 
the  forests  are,  however,  very  unequally  distributed,  covering  from 
50  to  99%  of  the  area  in  different  districts.  In  the  hill  tracu  and 
the  marany^  depiesnon  of  the  Ob  they  are  unbroken,  except  by  the 
bald  summits  of  the  loftier  mountains  (fottsy) ;  they  have  the  aspect 
of  agreeable  bosquets  in  the  Baraba  steppe,  and  they  are  thinly 
scattered  through  aouth-eastem  Transbailoub,  where  the  dryness  of 
the  Gobi  steppe  makes  its  influence  apprecbbly  felt.  Immense 
marshy  plains  covered  with  the  dwarf  birch  take  their  place  in  the 
north  as  the  tundras  are  approached.  Over  thb  immense  area  the 
trees  are  for  the  most  part  the  same  as  we  are  familiar  with  in 
Europe.  The  larch  becomes  predominant  chiefly  in  two  new  vpecies 
{Lartx  sibirica  and  L.  dakunea).  The  fir  araean  in  the  Siboiaa 
varieties  Picea  obomla  and  P.  ayanensis.  The  silver  fir  {Abies 
sibirica^  Pinus  ptcHnata)  and  the  stone-pine  (P.  Cembn)  are  quite 
common;  they  reach  the  higher  summits,  where  the  last-named  b 
represented  by  a  recumbent  raedes  iCembra  ^umila).  The  birch  ia 
the  loftier  alpine  tracts  and  puteaus  becomes  a  shrub  {Betmla  nana, 

B.  fnUicosa),  and  in  Transbaikalia  assumes  a  new  and  very  elegant 
aspect  with  a  dark  bark  (B.  daunca).  In  the  deeper  valleys  and  on 
the  bwlands  of  West  Siberia  the  lait:hes,  pines  and  silver  Bn,  inter- 
minted  with  birches  and  aspens,  attain  a  great  siae,  and  the  streams 
are  tringed  with  thickets  of  poplar  and  willow.  The  alpine  rose 
(Jikodoaindnn  dauricnm)  dusten  in  masses  on  the  higher  mountains: 
juniper,  spiraea,  sorbua,  the  pseudo-acada  (CorofafMi  tSbirica  and 

C.  arborucens,  CJnbata  in  some  of  the  higher  tracts),  various 
Rosaoeae — PoUiUma  fntticesa  and  Coloneasltr  mh^Csto — the  wild 
cherry  (Pnmus  Padni),  and  many  other  ahrabs  occupy  the  apaoea 
between  the  treea.  Berry-yielding  planta  are  found  eveiywiieie, 
even  on  the  goltsy,  at  the  upper  limit  of  tree  vegetatwn;  on  the  k>wer 
grounds  they  are  an  article  of  diet.  The  red  whortleb»nr  or  cow* 
berry  CVacanium  ViHs  idata),  the  bog  whortleberry  (K.  nHiinasnm, 
the  bilberry  CV.  myrtilUa)  and  the  arctk  bramble  (Rnbus  anticns) 
extend  very  tar  northward;  raspberries  and  red  and  black  currants 
form  a  luxuriant  undergrowth  in  the  forests,  together  with  Ribes 
diknsha  ia  East  SiberU.  The  oak.  dm,  head,  ash,  apple,  lime  and 
maple  disappear  to  the  east  of  the  Urab,  but  reappear  in  new  varieties 
on  die  eastern  slope  of  the  border-ridge  of  the  great  plateau.*  There 
we  encounter  the  oak  (Q.  mongdica),  maple  {4earttnala,  Max.),  ash 
(Ffiutfma  mamckurka),  dm  {Ulmns  mantana)f  hasel  (jCaryUu  keUra- 
pkytta)  and  aeveral  other  European  acouaintanoes.  Farther  east,- 
in  the  Amur  region,  a  great  number  01  new  species  of  European 

*  According  to  A.  Engler's  Versnck  dntr  Enhriddnnffgittckkkla 
dor  PflanMmmtU  (Ldpsig.  1879-1883),  we  should  have  in  Siberia  (a) 
the  arctic  rwion;  (h)  the  sub-aretic  or  coniferous  region — north 
Siberian  province;  (f)  the  Central-Adan  domain — ^Altai  and  Daurian 
mountainous  redone;  and  (d)  the  cast  Chinese,  intrucUng  into  the 
basin  of  the  Amur. 

*See  MiddendoriTs  observations  on  vqcetable  and  animal  life 
in  the  tundras,  attractivdy  told  ia  vol.  iv.  of  hfs  Stbiriseha  Riise.  .  \ 

*  Kjellmann,  Vcfo  ExptdiUonent  VdtnskapliM  lakUaidsef  (Stock- 
holm, 1873-1887)  reckons  thdr  number  at  183;  134  species  were 
found  by  Midoendorff  on  the  Taymyr  peninsula,  319  aloi^  the 
borden  of  the  forest  region  of  Olenek,  and  344  species  within  the 
forest  r^^ion  of  the  same;  470  species  were  collected  by  Maack  in 


the  Vilui  r^on. 

*  Nowhere,  perhaps,  b  the  chas^  better 
the  Great  Kniacu 


than  OB  crossing 
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trees,  and  even  new  eenera,  such  as  the  cork-tree  {Phdtodgndrim 
amurense,  walnut  (Junans  manckuriea),  acacia  {Maackid  afMnrefuis), 
the  graceful  climber  Maximowicsia  amurensis,  the  Japanese  Troduh 
stigma  and  many  others — all  unknown  to  Siberia  proper — are  met 
with. 

On  the  high  plateau  the  larch  predominates  over  all  other  species 
of  conifers  or  deciduous  trees;  tne  wide,  o(>en  valleys  are  tnickly 
planted  with  Betula  nana  and  B.  fruticosa  in  the  north  and  with 
thick  grasses  (poor  in  species)  in  the  southern  and  drier  oarts.  The 
Siberian  larch  predominates  also  in  the  alpine  tracts  (ringing  the 
plateau  on  the  north,  intermingled  with  the  fir,  stone-pine,  aspen 
and  birch.  In  the  drier  parts  the  Scotch  fir  (Pinus  sylvestris)  makes 
its  appearance.  In  the  alpine  tracts  of  the  north  the  narrowness^  of 
the  valleys  and  the  steep  stony  slopes  strewn  with  debris,  on  which 
only  lichens  and  mosses  are  able  to  grow,  make  every  plot  of  ^reen 
grass  (even  if  it  be  only  of  Carex)  valuable.  For  days  consecutively 
the  horse  of  the  explorer  can  get  no  other  food  than  the  dwarf  birch. 
But  even  in  these  districts  the  botanist  and  the  geographer  can 
easily  distinguish  between  the  cherH  or  thick  forest  of  the  Altai  and 
the  taiga  of  East  Siberia.  The  lower  plateau  exhibits,  of  course, 
new  cnaracteristics.  Its  open  spaces  are  lovely  prairies,  on  which 
the  Daurian  flora  flourishes  in  full  beauty.  -In  spring  the  traveller 
crosses  a  sea  of  grass  above  which  the  flowers  of  the  paeonv,  aconite, 
Orobus,  Caratlia,  Saussurea  and  the  like  wave  4  or  5  ft.  high.  As  the 
Gobi  desert  is  approached  the  forests  disappear,  the  ground  becomes 
covered  chiefly  with  dry  Gramincae,  ana  Sals(^ceae  make  their 
appearance.  The  high  plains  of  the  west  slope  of  the  plateau  are 
also  rich  prairies  diversified  with  woods.  Neariy  all  the  species  of 
^nts  which  grow  on  these  prairies  are  common  to  Europe  (paeonies, 
Hemerocallis,  asters,  pinks,  gentians,  violets,  Cvpripedium,  AquiUgiat 
Delphinium,  aconites,  irises  and  so  on);  but  here  the  plants  attain 
a  much  greater  size;  a  man  standing  erect  is  often  hidden  by  the 
grasses.  The  flora  of  Minusinsk — the  Ital  v  of  Siberia — is  well  known ; 
the  prairies  on  the  Ishim  and  of  the  Baraba  steppe  are  adorned  with 
the  same  rich  vegetation,  so  graphically  descnbed  by  Middendorff 
and  O.  Finsch.  Farther  north  we  come  to  the  urmans  of  West 
Siberia,  dense  thickets  of  trees  often  rising  from  a  treacherous  carpet 
of  thickly  interlaced  grasses,  which  conceals  deep  marshes,  where 
even  the  bear  has  learnt  to  tread  circumspectl)r. 

Fauna. — The  fauna  of  Siberia  is  closely  akin  to  that  of  central 
Europe;  and  the  Ural  Mountains,  although  the  habitat  of  a  few 
species  which  warrant  the  naturalist  in  regarding  the  southern  Urals 
as  a  separate  region,  are  not  so  important  a  boundary  soologically 
as  they  are  botanically.  As  in  European  Russia,  so  in  Siberia,  three 
principal  zones — the  arctic,  the  boreal  and  the  middle — may  be 
distinguished,  and  these  may  be  subdivided  into  several  sub-regions. 
The  Amur  region  shares  the  characteristics  of  the  north  Chinese 
fauna.  On  the  whole,  we  may  say  that  the  arctic  and  boreal  faunas 
of  Europe  extend  over  Siberia,  with  a  few  additional  species  in  the 
Ural  and  Baraba  region — a  number  of  new  species  also  appearing  in 
East  Siberia,  some  spreading  along  the  high  plateau  and  others 
along  the  lower  plateau  from  the  steppes  of  the  Gobi.  The  arctic 
fauna  is  very  poor.  According  to  Nordenskjdid  ^  it  numbers  only 
twenty-nine  species  of  mammals,  of  which  seven  are  marine  and 
seventeen  or  eighteen  may  be  safely  considered  as  livine  beyond  the 
forest  limit.  Of  these,  again,  four  are  characteristic  of  the  land  of 
the  Chukchis.  The  reindeer,  arctic  fox  {Canis  lagopus),  hare,  wolf, 
lemming  (Myodes  obensis'^,  collar  lemming  (Cuniculus  torqutUus)  and 
two  species  of  voles  {Arvtcolae)  are  the  most  common  on  land.  The 
avifauna  is  very  rich  in  migratory  water  and  marsh  fowl  {Grallatorei 
and  Nalatores),  which  come  to  breed  in  the  coast  region;  but  only 
five  land  birds—the  ptarmigan  (Lagopus  alpinus),  snow-bunting. 
Iceland  falcon,  snow-owl  and  raven — are  permanent  inhabitants  of 
the  region.  The  boreal  fauna  is,  of  course,  much  more  abundant; 
but  here  also  the  great  bulk  of  the  species,  both  mammals  and  birds, 
are  common  to  Europe  and  Asia.  The  bear,  badger,  wolverine,  pole- 
cat, ermine,  common  weasel,  otter,  wolf,  fox,  lynx,  mole,  hedgehog, 
common  shrew,  water-shrew,  and  lesser  shrew  {Sorex  vulgaris,  S. 
fodiens  and  S.pypnaeus),  two  bats  (the  lone-eared  and  the  boreal), 
three  species  of  Vesp<rtil%o  (K  daubentoni,  V.  naUereri  and  V,  mysta- 
einus),  the  flying  and  the  common  squirrel  (Tamias  striatus),  the 
brown,  common,  field  and  harvest  mouse  \Mus  decumanus,  M. 
musculuSf  M-  syhmHcus,  M.  agrarius  and  M.  minutus),  four  voles 
(Arvicola  amphibius,  A.  rufocanus,  A.  rulilus  and  A.  sckistoct^or), 
the  beaver,  variable  hare,  wild  boar,  roebuck,  stag,  reindeer,  elk  and 
Phoca  annelata  of  Lake  Baikal — all  these  are  common  alike  to 
Europe  and  to  Siberia;  while  the  bear,  musk-deer  (Mosckus  moschi- 
ferus),  ermine,  sable,  pouched  marmot  or  souslik  (Spermophilus 
fversmani),  Arvicola  chscurus  and  Lagomys  hyperboraeus,  distributed 
over  Siberia,  may  be  considered  as  oelonging  to  the  arctic  fauna. 
In  addition  to  the  above  we  find  in  East  Siberia  Mustda  alpina, 
Canis  alpinus,  the  sable  antelope  (A£gocerus  sibiricus),  several  species 
of  mouse  (Mus  gregatus,  M.  oeconomus  and  if.  saxatilus),  two  voles 
{Arvic<^  rvssatus  and  A,  macrotus),  Syphneus  aspalax  and  the  alpine 
Lagomys  from  the  Central  Asian  plateaus;  while  the  tiger  makes 
incursions  not  only  into  the  Amur  region  but  occasionally  as  far  as 
Lake  Baikal.    On  the  lower  terrace  of  the  great  plateau  we  find  an 
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admixture  of  Monfl;otian  specie^,  ucli  as  Canis  eonac.  Petit  masttd, 
Spermopkilus  daurtcus,  the  jerboa  [Dipus  jaadus),  two  hamsten 
(Criceius  sangarus  and  C.  furumculus),  three  new  voles  (Arvicalae), 
the  Tolai  hare,  Ogotona  hare  (Lagomys  ogtUona)^  Aewcerus  argali, 
Aniilope  gutturosa  and  Egwu  kemtonus  (jtgkitat),  Oi  birds  no  lest 
than  385  species  have  been  observed  in  Siberia,  but  of  these  forty-five 
only  are  abeent  from  Europe.  In  south-east  Siberia  there  are  forty* 
three  new  species  belonging  to  the  north  Manchurian  or  Amur  fauna ; 
and  in  south-east  Transbaikalia,  on. the  borders  of  the  Gobi  steppe, 
only  t03  species  were  found  by  G.  F.  R.  Radde,  among  which  the 
most  numerous  are  migratory  birds  and  the  biJrds  of  prey  which 

fiursue  them.    The  rivers  ana  lakes  of  Siberia  ^x>und  m  fish;  but 
ittle  is  known  of  their  relations  with  the  species  of  neighbouring 
regions.' 

The  insect  Tauna  is  very  similar  to  that  of  Russia;  but  a  few 
genera,  as  the  Tentyria,  do  not  penetrate  into  the  steppe  r^on  of 
West  Siberia,  while  the  tropical  Colasposoma,  Popilia  and  Languria 
are  found  only  in  south-eastern  Transbaikalia,  or  are  confined  to 
the  southern  Amur.  On  the  other  hand,  several  American  genera 
(Cepkalaon.  Ophrvasles)  extend  into  the  north-eastern  parts  of 
Siberia.'^  As  in  all  uncultivated  countries,  the  forests  and  prairies 
of  Siberia  become  almost  uninhabitable  in  summer  because  of  the 
mosouitoes.  East  Siberia  suffers  less  from  this  plague  than  the 
marshy  Baraba  steppe;  but  on  the  Amur  and  the  Sungari  laige  gnats 
are  an  intolerable  plague.  The  dredgings  of  the  "  V^  "  expedition 
in  the  Arctic  Ocean  disclosed  an  unexpected  wealth  of  marine  fauna, 
and  those  of  L.  Schrenck  in  the  north  of  the  Japanese  Sea  led  to  the 
discovery  of  no  fewer  than  256  species  (Gasteropods.  Brachiopods 
and  Conchifers).  Even  in  Lake  Baikal  Dybowski  and  Godlewski 
discovered  no  fewer  than  ninety-three  species  of  Gammarides  and 
twenty-five  of  Gasteropods.*  The  Sea  of  Okhotsk  is  very  interesting, 
owing  to  its  local  species  and  the  general  composition  of  its  fauna 
(70  species  of  Molluscs  and  21  of  Gasteropods).  The  land  Molluscs, 
notwithstanding  the  unfavourable  conditions  of  climate,  number 
about  seventy  species — ^Siberia  in  this  respect  being  not  far  behind 
north  Europe.  The  increase  of  many  animals  in  size  (becoming 
twice  as  large  as  in  Europe);  the  appearance  of  white  varieties 
among  both  mammals  and  birds,  and  tneir  great  prevalence  among 
domesticated  animals  (Yakut  horses) ;  the  migrations  of  birds  and 
mammals  over  immense  regions,  from  the  Central  Asian  steppes  to 
the  arctic  coast,  not  only  in  the  usual  rotation  of  the  seasons  but  also 
as  a  result  of  occasional  climacteric  conditions  are  not  yet  fully 
understood  U.g.  the  migration  of  thousands  and  thousands  of  roe- 
buck from  Manchuria  across  the  Amur  to  the  left  bank  of  the  river, 
or  the  migration  of  reindeer  related  by  Baron  F  von  Wran^el); 
the  various  coloration  of  many  animals  accordinf^  to  the  composition 
of  the  forests  they  inhabit  (the  sable  and  the  squirrel  are  well-known 
instances);  the  intermingling  northern  and  southern  faunas  in  the 
Amur  region  and  the  remarkable  consequences  of  that  intermixture 
in  the  struggle  for  nistence;^ — all  these  render  the  study  of  the 
Siberian  fauna  most  interesting.  Finally,  the  laws  of  distribution 
of  animals  over  Siberia  cannot  be  made  out  until  the  changes  under- 
gone by  its  surface  during  the  Glacial  and  Lacustrine  periods  are 
well  established  and  the  I\>st-Tertiary  fauna  is  better  known.  The 
remarkable  finds  of  Quaternary  mammals  about  Omsk  and  their 
importance  for  the.  history  of  the  Equidae  are  merely  a  slight  indi- 
cation of  what  may  be  expected  in  this  field. 

Population.— In  1906  the  estimated  population  was  6,740,600.. 
In  1897  the  distribution  was  as  follows.  Geographically,  though 
not  adininistratively,  the  steppe  provinces  of  Akmolinsk  and 
Semipalatinsk  bdong  to  Siberia.  .They  are  described  under 
Steppes. 
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Tobolsk 

535.739 

1,444470 

2.7 

^Tomsk. 

337.«73 

1,947,021 

51 

Irkutsk 

Yeniseisk    . 

981,607 

573.847 

0'6 

(general- 

Irkutsk 

280429 

5i5.t33 

1-8 

government) 

Yakutsk      . 

1.530,253 

271.830 

0*2 

Transbaikalia 

329.520 
172,826 

676,407 

3*o 

Far  East 

Amur  . 

"9.909 

0-6 

(viceroyalty)" 

Maritime    .. 

7^.585 

309,516 

07 

L  Sakhalin 

14.700 

27,250 

1-9 

4.784.832  1  5.784.382 

Av.  I  "2 

*  Czekanowski  (Isvestia  Sib.  Geog.  Soe.,  1877)  has  described  fifty 
species  from  the  basin  of  the  Amur ;  he  considers  that  these  constitute, 
only  two-thirds  of  the  species  inhabiting  that  basin. 

'  See  L.  Schrenck,  Reisen  tmd  Forsckungen  im  Amurlande  (1858-- 
1891). 

*  See  Mim.  de  Vacadtmu  des  sciences  de  St-PHersbourg,  voL  zziu. 
(1876). 
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(X  the  total  ih  1897,  Sva%  were  Riunmns,  8;^%  TVidDO-Tatara, 
5%  Moagcrfs  and  0^%  **  indigenous  "  racxs,  i^.  Cnukchis,  Koryaks, 
P^^^  Ghilyaln,  Kamrhartalen  and  others.  Only  8%  of  the 
"  total  are  claaaed  as  urban.   The  great  bulk  of  the  popula- 

tion are  Rinaians,  whoae  number  increased  with  great  rapidity 
doriog  the  19th  century;  although  not  exceeding  150.00Q  in  1709 
and  500,000  a  century  later,  they  numbered  nearly  6.500,000  in 
1904.  Between  1870  and  1890  dver  half  a  millbn  free  immigrants 
enured  Siboia  from  Russia,  and  of  these  80%  settled  in  the  govern- 
meat  of  Tobolsk;  and  between  1890  and  i^$  it  is  estimated  that 
something  like  a  million  and  a  half  free  immigrants  entered  the 
country.  These  peopAm  came  for  the  most  part  from  the  northern 
parts  of  the  black  earth  xone  of  middle  Russia,  and  to  a  smaller 
extent  from  the  Lithuanian  governments  and  the  Ural  governments 
of  Perm  and  Vyatka.  The  Russians,  issuing  from  the  middle  Urals, 
have  travelled  as  a  broad  stream,  through  south  Siberia,  sending 
branches  to  the  Altai,  to  the  Ili  raver  in  Turkestan  and  to  Minusinsk, 
as  wen  as  down  the  chief  rivers  which  flow  to  the  Arctic  Ocean,  the 
banks  of  which  are  studded  with  vill^es  15  to  30  m.  apart.  As 
Lake  Baikal  m  approached  the  stream  of  Russian  immigration 
becomes  narrower,  being  confined  mostly  to  the  valley  of  the  ^^;ara, 
vith  a  strii^  of  villages  up  the  Irkut;  but  it  widens  out  again  in 
Transbaikalia,  and  sends  branches  up  the  Selenga  and  its  tributaries. 
It  follows  the  course  of  the  Amur,  again. in  a  succession  of  villages 
some  30  m.  apart,  and  can  be  traced  up  the  Usuri  to  Lake  Khai^lca 
sad  Vladivostok,  with  a  string  of  viUages  on  the  plains  between 
the  ZevA  and  the  Silinji.  SmaU  Russian  settlements  are  planted  on 
a  few  bays  of  the  North  Pacific  and  the  Sea  of  Okhotsk,  as  well  as 
on  SakhaiiB. 

Ccteniutum. — ^Siberia  has  been  colonized  in  two  different  wAys. 
On  the  one  hand^  the  government  sent  parties  (i)  of  G>ssacks  to 
settle  on  the  frontiers,  (a)  of  peasants  who  were  bound  to  settle  at 
appoittttd  places  and  maintain  communication  along  the  routes, 
(3)  of  strymsj  (i.e.  Moscow  imperial  guards)  to  garrison  forts,  (4)  of 
>gwt^itj~a  spiedal  organization  of  Old  Russia  entrusted  with  the 
maincenaoce  dF  horses  Tor  postal  commurJcation,  and  finally  (5)  of 
convicts.  A  good  deal  of  the  Amur  regbn  was  peopled  in  this  way. 
Serfs  in  the  imperial  mines  were  liberated  and  organized  in  Cossack 
regiments  (the  Transbaikal  Cossacks);  some  of  these  were  settled 
on  the  Amor,  forming  the  Amur  and  Usuri  Cossacks.  Other  parts 
of  the  river  were  coloniaed  by  peasants  who  emigrated  with  govern- 
nest  aid,  and  were  bound  to  settle  in  villages,  along  the  Amur,  at 
q»ts  (tes^piaCed  by  officials.  As  a  rule,  this  kind  of  colonization  has 
not  produced  the  results  that  were  expected.  On  the  other  hand, 
free  coloniiation  has  been  more  successful  and  has  been  undertaken 
on  a  much  larger  scale.  Soon  after  the  first  appearance  (1580)  of 
the  Cossacks  of  Yermak  in  Siberia  thousands  of  hunters,  attracted 
by  the  furs,  immigrated  from  north  Russia,  explored  the  country, 
traced  the  first  footpaths  aixl  erected  the  first  houses  in  the  wilder- 
ness.. Later  on  serfdom,  religious  persecutions  and  conscription  were 
the  chief  causes  which  ted  the  peasants  to  make  their  escape  to 
Siberia  and  build  their  villages  in  the  most  inaccessible  forests,  on 
the  piairies  and  even  on  Chinese  territory.  But  the  severe  measures 
adopted  by  the  aoyemment  i^inst  such  "  runaways  "  were  power- 
less  to  prevent  their  immigration  into  Siberia.  While  governmental 
cshmizatioB  studded  Siberia  with  forts,  free  colonization  filled  up 
the  intermediate  spaces.  Since  the  emancipation  of  the  seris  in 
1861.  St  has  been  steadily  increasing,  the  Russian  peasants  of  a 
viflage  often  emigrating  ««  Ucc}- 

Sibaia  was  for  many  years  a  penal  colony.  Exile  to  Siberia  began 
ia  the  firrt  years  of  its  discovery,  and  as  early  as  1658  we  read  of  the 
P  1^  Noooooformist  priest  Awakum  '  following  in  chains  the  ex- 

ploring party  of  Pashkov  on  the  Amur.  RaskolniksorNon- 
ooaformists  in  the  second  half  of  the  17th  century,  rebel  siryeltsy  under 
Peter  the  Great,  courtiers  of  rank  during  the  reigns  of  the  empresses, 
I^iiisb  confederates  under  Catherine  II..  the  "  Decembrists  under 
Ksholas  L.  nearly  50,000  Poles  after  the  insurrection  of  1863,  and 
later  oa  whole  generations  of  socialists  were  sent  to  Siberia;  while 
tW  onmber  of  common-law  convicts  and  exiles  transported  thither 
increased  steadily  from  the  end  of  the  i8th  century.  No  exact 
statistics  4>f  Siberian  exile  were  kept  before  1823.  But  it  is  known 
that  tfl  the  first  years  of  the  19th  century  nearly  2000  persons  were 
transported  every  year  to  Siberia.  This  figure  reached  an  average 
of  18,250  in  1873-1877,  and  from  about  i860  undl  the  discontinuance 
of  the  system  in  1900  an  average  of  ao,ooo  persons  were  annually 
exOed  to  Siberia.  After  liberation  the  hard-labour  convicts  are 
settled  ia  villages:  but  neariy  all  are  in  a  wretched  condition,  and 
won  than  one-third  have  disappeared  without  being  accounted 
for.  Neariy  30.000  men  (40,000  according  to  other  estimates)  are 
hviag  in  Siberia  the  life  of  brodyagi  (runaways  or  outlaws),  trying  to 
laake  their  way  through  the  forests  to  their  native  provinces  in 


Anmik  Races. — The  Ural-Altaians  conrist  principally  of  Turko- 
Tatara,  Mongols,  Tunguses,  Finnish  tribes  «nd  Samoyedes.  The 
Samoyiedes,  who  are  confined  to  the  province  of  Tobolsk,  Tomsk 

*  See  Yadriataev.  Siberia  as  a  Colony    (in  Russian,  2nd  ed..  St 
Prtersbarg,  18^). 
'T^  aatobtognjAy  of  the  protopope  Awakum  is  one  of  the 
-^  pofraiar  books  with  Rnsrian  Nooconformists. 


and  Yeniseisk,' do  cat 'exceed  12,000  in  all."  The  Finns  consist 
principally  of  Mordvinians  (18,500),  Ostiaks  (20,000)  and  Voguls 
(5000).  Survivals  of  Turkidi  blood,  once  much  more  numerous, 
are  scattered  all  over  south  Siberia  as  far  as  Lake  Baikal.  Their 
territories  are  being  rapidly  occupied  by  Russians,  and  their  settle- 
ments are  cut  in  two  oy  the  Russian  stream — the  Baraba  Tatars 
and  the  Yakuts  being^  to  the  north  of  it,  and  the  others  having  been 
driven  back  to  the  hilly  tracts  of  the  Altai  and  Sayan  Mountains. 
In  all  they  number  neany^  a  quaner  of  a  million.  The  Turkish  stock 
of  the  Yakuts  in  the  basin  of  the  Lena  numbers  227,400.  Most  of 
these  Turkish  tribes  live  by  pastoral  pursuits  and  some  by  agriculture, 
and  are  a  most  laborious  and  honest  population. 

The  Mongols  (less  than  300,000)  extend  into  West  Siberia  from 
the  high  mateau — nearly  20,000  Kalmucks  living  in  the  eastern 
Altai.    In  East  Siberia  the  Buriats  occupy  the  Selenea  and  the  Uda, 

Krts  of  Nerchinsk,  and  the  steppes  between  Irkutsk  and  the  upper 
na,  as  also  the  Baikal  Mountains  and  the  island  of  Orkoon; 
they  support  themselves  chiefly  by  live-stock  breeding,  but  some, 
especially  in  Irkutsk,  are  agriculturists.  On  the  left  of  the  Amur 
there  are  some  60,000  Chinese  and  Manchurians  about  the  mouth 
of  the  Zeya,  and  26,000  Koreans  on  the  Pacific  coast.  ^  The  Tunguses 
(nearly  70,000)  occupy  as  their  hunting-grounds  an  immense  region 
on  the  high  plateau  and  its  slopes  to  the  Amur,  but  their  limits  are 
yearly  becoming  more  and  more  circumscribed  both  by  Russian 
gold-diggers  and  by  Yakut  settlers.  .  In  the  Maritime  Province, 
before  the  Boxer  uprising  of  1900,  26%  of  the  population  in  the 
N.  Usuri  district  and  36  %  in  the  S.  Usuri  district  were  Koreans  and 
Chinese,  and  in  the  Amur  province  there  were  nearly  15,000  Manchus 
and  Koreans.  Jews  numoer  32,650  and  some  5000  gipsies  wander 
about  Iberia. 

At  first  the  indigenous  populations  were  pitilessly  deprived  of 
their  hunting  and  erazing  grounds  and  compelled  to  resort  to 
agriculture — a  modification  exceedingly  hard  for  them,  not  only  on 
account  of  their  poverty  but  also  because  they  were  coropellra  to 
settle  in  the  less  favourable  regions.  European  civilization  made 
them  familiar  with  all  its  worst  sides  and  with  none  of  its  best. 
Taxed  with  a  tribute  in  furs  from  the  earliest  years  of  the  Russian 
conquest,  they  often  revolted  in  the  17th  century,  but  were  cruelly 
reduced  to  obedience.  In  1824  the  settled  indigenes  had  to  pay  the 
very  heavy  rate  of  11  roubles  (about  £1)  per  head,  and  the  arrears, 
which  soon  became  equal  to  the  sums  levied,  were  rigorously  exacted. 
On  the  other  hand  the  severe  measures  taken  by  the  government 
prevented  the  growth  of  anything  like  legalized  slavery  on  Siberian 
>soil;  but  the  people,  ruinecl  as  they  were  both  by  the  intrusion  of 
agricultural  colonists  and  by  the  exactions  of  government  officials, 
fell  into  what  was  practicaUy  a  kind  of  slavery  to  the  merchants. 
Even  the  best-intentioned  government  measures,  such  ^  as  the 
importation  oi  corn,  the  prohibition  of  the  sale  of  spirits,  and 
so  on,  became  new  sources  of  oppression.  The  action  of  mission- 
aries, who  cared  only  about  nominal  Christianizing,  had  no  better 
effect. 

Social  Features. — In  West  Siberia  there  exist  compact  masses  of 
RusMans  who  have  lost  little  of  their  primitive  ethnographical 
features:  but  the  case  is  otherwise  on  the  outskirts.  M*  A.  Castr6n 
characterized  Obdorsk  (mouth  of  the  Ob)  as  a  true  Samoyedic  town, 
although  peopled  with  Russians."  The  Cossacks  of  West  Siberia 
have  the  features  and  customs  and  many  of  the  manners  of  life  of 
the  Kalmucks  and  Kii]|g;hiz.  Yakutsk  is  thoroughly  Yakutic; 
marriages  of  Russians  with  Yakut  wives  are  common,  and  in  the 
middle  of  the  19th  century  the  Yakut  language  was  predominant 
among  the  Russian  merchants  and  officials.  At  Irkutsk  and  in 
the  valley  of  the  Irkut  the  admixture  of  Tungus  and  Buriat  blood 
is  obvious,  and  still  more  in  the  Nerchinsk  district  and  among  the 
TranslMiikal  Cossacks  settled  on  the  Argufi.  They  speak  the  Buriat 
language  as  often  as  Russian,  and  in  a  Buriat  dress  can  hardly  be 
distinguished  from  the  Buriats.  In  different  parts  of  Siberia,  on 
the  bordere  of  the  hilly  tracts,  intermarriage  of  Russians  with 
Tatars  was  quite  common.  Of  course  it  is  now  rapidly  growing 
less,  and  the  settlers  who  entered  Siberia  in  the  19th  century  married 
Russian  wives  and  remained  thoroughly  Russian.  There  are 
accordingly  parts  of  Siberia,  especially  among  the  Raskolniks  or 
Nonconformists,  where  the  north  Russian,  the  Great  Russian  and 
the  Ukrainian  (or  southern)  types  have  maintained  themselves  in 
their  full  puri^,  and  only  some  differences  in  domestic  architecture, 
in  the  disposition  of  their  villages  and  in  the  language  and  character 
of  the  population  remind  the  traveller  that  he  b  in  Siberia.  The 
special  features  of  the  language  and  partly  also  of  the  national 
cnaracter  are.  due  to  the  earliest  settlers,  who  came  mostly  from 
northern  Russia. 

The  natural  rate  of  increase  of  population  a  very  sbw  as  a  rule, 
and  does  not  exceed  7  or  8  per  1000  annually.  The  great  mortality, 
especially  amons:  the  children,  is  one  of  the  causes  of  this,  the  birth- 
rate being  also  bwer  than  in  Russia.  The  climate  of  Siberia,  bow- 
ever,  cannot  be  called  unhealthy,  except  in  certain  localities  where 
goitre  is  common,  as  it  is  on  the  Lena,  in  several  valleys  of  Nerchinsk 
and  in  the  Altai  Mountains.  The  rapid  growth  of  the  actual  popula- 
tion is  chiefly  due  to  immigration. 

r(?wnr.— Only  8*1  %  of  the  population  live  in  towns  (6*4%  only 
in  the  governments  of  Tobolsfc  and  Tomsk).  There  are  seventeen 
towns  with  a  population  of  10,000  or  more,  namely,  Tomsk  (63i53^ 
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villcv*.  ^»Rh4u>  Tniufaaikilii  «, 
[be  Buruti  luve  to  irnfxtc  thdr  ft 
cutM  an  qa  the  upprr  Amur,  vb«l 
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Bunyx  nnia  und  tliecout 
July  uHi  Aufvit  nins,  lud 
Amur  the  ■griculturivu  bi 
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■CCODd  lodutfry  inpoinl  at  i 

Uod  io  Siberia,  cIok  upon  «C%  Me^  to  tbi  •u't'er'^^'itie  ublnei 
o(  ibe  nknin(  •npenr  own  1)4,7001000  acrei  (I  ii.vx>,ooo  Id  the 
Altai  inda^iXMXio  in  Naichiuk)  or  ntariy  4%,  Pnvaie  prnpmy 
is  ioilBniAcaat  En  ntcd^-piucliBH  of  land  befnf  pennlEtcd  only 
In  the  Anur  roob.  (In  Weit  Siberia  h  wu  only  temniniily  pcr- 
■nItt<dInlB6o-lS6t.)  Siberia tliiHiiaerBueumpic otllieniiianaJi- 
Btiofl  of  land  unporiUded  tfaroorbouL  tbe  world.  Any  puirliue  of 
land  within  a  bhk  67  m.  wide  oo  each  ride  of  tbe  tnnt-Siberian 
niliny  wu  abnlulely  pinhibitRl  in  iSjij,  and  tbe  extent  of  cnm 
ladda  »ld  la  a  Hnfle  pcrvHi  or  rroup  of  penoni  never  eaceeda  1080 
acrn  unirs  an  cipecuDy  uieful  indiutnal  enterpHie  iipTDi«i«l, 
and  in  that  oue  the  moidinuni  if  And  at  1700  acre^  Tbe  Lnd  i* 
held  by  tbe  Rueiiaa  villafe  cooidiinitiea  in  virtue  of  the  right  of 
oixupation.  Indunrial  nrveyi,  having  for  Ihdr  object  the  inDtini 
of  [and  to  the  peaaanta  la  the  eileai  0(40  tcict  per  Mcfa  male  head, 
with  <  addiiional  acre*  of  wood  and  8*na  wa  imni*,  wen  etarted 
nany  yean  to,  and  after  bein^  Mapped  in  1W7  were  eoniBiBietd 
again  in  1898.  Al  the  pmHit  time  the  land  anocneMi  per  male 
head  vary  greatly,  even  in  the  rdallvefy  popukua  r^oa  of  aauthmi 
Siberia.  InlheeaseoflhepcaiantilbeallDtniailivaiyananavTrage 
Imm  jl  to  loi  icm  (in  ■omcca^a  (rom  11.6  to  140  acm);  the 
TnniGailal  Coaacki  have  about  iti  ncn  per  mak  hai.  and  tbe 


HI  population  loS  to  154  ae 
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•  N.  on  tie  Umla, 
t  Ud^,  and  H 


are  aiilllowvr,  capecialiy  lor  Tomak.  Tillage  ii  conoucteo  on  very 
primiiiw  metboda.  After  lour  to  twelve  ytut'  eultivatioa  tbe  land 
{■■Uownl  to  lie  fallow  for  ten  yean  or  more.  In  the  Baiaba  dietrict 
u  i>  the  pnctse  to  low  four  dUerent  grain  cnpa  in  five  to  aeven 
yean  and  then  to  let  the  land  net  ten  to  twcnty^five  yeui^  The 
yield  fiom  the  principal  cropi  Huctuatee  greatly;  ladted  bi  a  very 
good  year  it  la  almoit  three  dmea  that  in  a  very  had  oik  The 
■outhem  parts  of  Tobolik,  Dearly  all  the  jHrverrtBient  of  Tam^ 

Jeicluiive  ci  the  Narym  Rfioa),  aaatbem  Yeniieiik  and  aauEhem 
rkutib  have  in  an  average  year  a  lurplui  af  rrain  varying  trom 
3  to  40%  of  the  total  crop,  but  \a  bad  yean  the  ciop  (alli  ihort 
the  actual  occda  of  tbe  pDputatioa.  There  iacxmBdenble  niove- 
nent  oi  grain  la  Siberia  luelf,  the  populationa  of  vast  poniont  of 
the  territary.  eepecially  of  the  mining  regiona,  having  to  rely  upon 
ImpDRedcom.  TberoreatanauiideriupeTviBoniaibout uaoo.ooo 
acre*  (Id  Tobolak,  Tomak.  Veniaeiik  and  IrkutriO,  out  of  a  tola) 
area  af  fomi  land  of  63,000,000  acns. 

Aa  an  indepeodent  punuit.  Iive.etock  breeding  li  carried  on  by 
the  RuBlaDs  in  enatem  TnnibelJMlia.  by  tbe  yikula  [a  the  proviin 
of  Yskultic  and  l»  tbe  Buiiata  in  ^rfcutilt  and  Tnna. 
haikalia,  but  dte^iere  it  it  asondary  to  agrieuJlun,  u^ 
Both  cattle-breeding  and  aheeHraiiBg  are  more  profit-  "*** 
abta  than  dalryiagj  but  the  Kinhii  becda  an  not  well  tended,  beiv 
left  to  fraie  on  the  tteppei  all  tbe  year,  when  thay  periih  from  wild 
aalnali  aad  the  ccM    The  live  Noclc  IndudBi  eome  180,000  camda. 

Dn  ImplntlawiddyeaffieJon.tipeciallyinTomtliand      - 
th*  Altai.  Hooey  i>  eipaned  to  RuHia.    The  leedi  of      fT... 
tbe  Kone-pioe  an  collected  tor  oil  ioWett  Siberia.  '"HW 

Hmmlatf. — Hunting  la  a  profitable  occupation,  the  Bale  population 
of  whole  villagea  in  the  mti'  and  woody  tracta  aetting  ant  in  (Jctober 
for  a  month's  bunting.  Tbe  eable,  however,  which  lonnerly  con- 
stituted tbe  wealth  of  Siberia,  is  now  eaceedlngly  acaite.  Squlndi, 
t*an,  (ows,  aietic  lows,  aatdopes  and  especialfr  deer  in  apring  are 


the  piindpal  objects  of  tbe  chase.   The  (oreslt  01 
aricbreturaoflursduriDctbe  first  years  of  the  I 
'  die  Amur  sable.  altEough  much  Inferior  U 
'   ~  "         aa  targdy  expaned. 
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ViniirwfHn.— Thoi 
Tiduce  neceaiary  for  prosperous  industries,  it  continues  to  import 
DIB  Russia  all  the  manutsctund  anides  it  use^  Oaring  to  the 
' '  '  "'  led  and  the  had  organinlion  of 

9  eaccedingly  dear,  especially  in 

of  Siberia  employ  less  than  it.ooo 

, 46%  are  employed  in  West  Siberia. 

Nearly  one-tbird  of  the  tetal.value  of  the  oulput  lepieaeBla  wine- 


tndf-,  all  maautactund  articles 

workmen,  and  cf  these 
Nearly  one-thini  of  the 
spirit.  »J%  t 
clfaretle-esal 
It  Isesllm 


tbe  others  r  ''^ 
Importsnt. 
(chiefl- 

Iriiutiic.    Tlie 
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:l&efly  squjitei^hunting)  snd  in  work  in  the  mines.    Domntk  and 
Elly  titdn  an  tberefore  developed  only  round  Tyunxll.  Tomsk  and 
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— otoui    lyurnen;    Ilw   making   of    win    neves;    the   ^Aintirn   of 

ikons  or  tacred  Images:  the  making  of  wooden  wiaeli  and  oTiht 

BteeMsriea  for  Ihecarrying  t nde  about  Tomak  (iledgei.  wbeda.  te).i 

'  JtliHMa  Bucyiltpattit  Diiliamary,  vol.  lii.  (1900). 
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■""»— y    Wfviit  b  ofmi  b  tor  doHMtic 

pui|naEL     Bat  aH  tbde  tiwlci  ir  ipandic,  mna  an  cpninBd  to 

CfMmv — T^«  u*  ■»  ifini  f  icm  wUdi  even  in  ■ppnadniate 
iik3  cu  be  filacd  u  to  tbe  nine  of  the  taterail  tnik  (><  Siberia. 
bvt  it  ■  cBfoialy  couUdable.  ne  fnot  fair  at  libit  retaioi  iu 
imintBiieE.  and  thcfe  are,  btaldea.  ovs  500  lain  in  Tobolili  ud 
DVB  loa  ia  other  paita  of  Ibe  leflofL  The  afETKate  retuma  ot  all 
(bae  an  ndisalei]  at  ^.643^000  aoiuial^.    Tbe  tiadE  wkh  ttw 

Ii  tiK  cxunul  mde  the  expona  to  RuAcoa^  chiefly  >if  (rain, 
(Vile.  A«p,  butler  and  tcho'aaiaialpndiieta.lip^niiiicfiathen 
asd  down.  The  pndnctiui  of  butts  for  a^nri  becu  only  in 
ilM.  but  pew  vTih  gnat  rapidit]'.  In  iwa  nn  1800  ddiiea  nvn 
H  inilE,  the  pWtr  mimbs  in  Wot  SibSKi.  and  4IM>0<>  bMa  of  butler 
wtreeiiBnoL  The  total  tndi:  betvna  Ruiiia  and  CUaa  amonata 
to  about  fuoOMO  annually,  of  irtddi  l7%  atnnda  loc  Impena 
into  Raiu  and  ijK  tor  expoita  to  Cluna.  Tea  makea  up  Dcarljr 
oBfrhall  (rf  the  iofurta,  the  other  cntDmoditka  beuH  mUs,  ^oVtooa, 
hida  and  titxi:  wUk  eottena  and  other  mlaulKtund  nn* 
cmniitute  aoBcterBlilr  cner  50%  of  (he  eipona-  Put  of  thia 
aHnmare  (i^dilea.  >npr.  tobiKCa,  ated  foodi)  la  cofivned  by  « 
TD  the  Pacihc  poita.  The  pruicnal  ccntn  lor  tbe  iBnaiader  (textilea 
and  petndnm),  canveyed  by  Und,  it  Kiakhu  on  the  HoDEpGan 
fnativ.  Frior  to  the  baildiw  of  tbe  trut-Siberian  Twhray  a  fairly 
active  trade  waa  carried  on  Luuieu  China  and  tbe  AniiiT  rvioni 
hit  nee  the  opening  of  that  nQny  (/n  loot-isos)  tbe  Amur 
TTDon  haa  lenouibr  and  rapidly  dtdined  in  all  that  concema  tnde. 
iadiHCTy,  Hueral  pawpm^  and  dvilinlioiL    Then  ii  lurtiier 


avinse  dien  foAOOMO.    In  tbeFar  EaaTtha chief 
ate  VWDnatok  and  Nikolaynak  on  tbe  Amur,  nth 

aad  nMiiiijiihi i   both  on  tbe  mme  liw.    For . 

•man  tmk  na  nried  on  by  the  Biilidi  CapUin  Winlna  likh  the 
HBth  ol  tk  TivBYeBliB  throng  the  Kaa  Sea,  andSter  bia  death 
in  190$  the  Riiadana  tbenadna  •Bdenmind  to  any  laithar  tha 

'"S^aalfiliiH.— Naw^S^tha  SaetJaaiiTBn  haa  denloped 
both  aa  Riarda  the  nomber  of  ateaniBB  plyfn(  aad  the  number  of 
taaocb  livcra  travelled.  In  1900.  eae  liuMnd  aad  thixty  pilifite 
and  Kven]  am  aliaina  plied  on  tbe  Ob-litvrii  rivw  ayateim  ai 
far  aa  Smipala^nik  so  the  Irtyih,  nvA  OB  the  Ob,  aad  AcUnA 
oa the Chdyni.  TheOb-Yodaeleanallanadv [oriiae,but itaactnal 
D^ulneaa  la  impaiied  by  tbe  acardty  of  water  in  tbe  amaller  aocama 
ConiDBv  pwt  at  tbe  antem.  On  tlw  Yeniiel  at^uan  ply  fnun 
MiiuiuiL  tu  Yeniaei^  and  to  CUichllB  at  ita  BDUth;  on  iti. 
iiibcaary,  the  Angara,  of  which  aome  npida  have  beat  denied. 
thoofh  the  Pndun  npida  liave  itiQ  to  be  rounded  by  land;  and  on 
the  SdBOM-  On  the  Lena  and  the  VitiiB  then  an  rteamera,  and  a 
waall  laihny  conaeela  the  Bodoibo  irrcr  port  with  tbe  Olekma 
nM-ws^BBg^.  In  the  Amur  ayatam.  the  Zeyn.  the  Bui^n  and  tbo 
Ainft  anna^Cated> 

Tbe  mean  ^at  of  coomunkntloo  la  tbe  gnnt  Hoacow  lond.  It 
fcarta  faom  Perm  oa  (he  Kama,  and.  ooawig  tiie  Unit,  rencbet 
Patetbibmrg-  the  eamre  of  mlniav  laduttiy — and  IVuncfl  on  the 
Ton.  wbcaee  •tcnmeia  ply  ida  Tobatak  to  Toodc  Fioa  TVnnea 
tiK  Toad  jjoUeA  to  Omi^  Tooak.  KnanoyuA  and  Imitakj 
r"  F'lj  ofl  frnoi  K£itm£  a  bnnch  Booth  to  Barnaul  tn  tbe  Ahai 


•priac  aad  autumn,  and  in  190s  the  neat  Siberian  railway  *aa  tom- 
plned  BMod  tba-mne  enrcniity  f4  the  lake.  From  Lake  Baikal 
the  ra^  pnceeA  to  Vakhne-nfiatii.  Chita  and  Snyeteadc  00  the 
Shika.  vtenec  atcanien  ply  ta  the  nnith  of  the  Amur  and  up  tbe 
Umri  and  Smncba  to  U^  Khaagka.  When  tha  riven  an 
tnm^  eoamatoar^cn  h  maintained  t^  dedfei  on  the  Amur:  but 
m  ^nng  and  antDBn  the  only -■ -'-  ''■"'- 


impoTlmnac  bef  (7 

^afanak  with  Okbotak 
alar  poatal  commnncation  la  mainlajned  by 
a  tOaUxa  and  Ka^n  O^oae  by  PeUng)  acmaa 

"  ttcbit  ndwayts  tend  Sberia  waa  buDt  b  187S.  mhen  a  line 
— ■  uniaUBCleil  bctwemi  Pom.  at  which  point  travdieia  for  Siberia 

.. and  to  nrikE  off  fmn  (he  Kama  wiwvda.  and  Elcatecin- 

*"••    bBV,antbeaa(eraaloiieo(theUralB.    Inies^  thiiline 
■  matlBHdH  far  aa  Tyuacfl.  the  bead  of  navlfatin  on  tbe 


u  finally 


-ian  iliim.    It  waa  aoppoacd  at  that  time  that  thb  Hne  wi 

pan  of  the  projected  tnni.Siberiio  nihny:  but  h  •»•<■< 

decided,  in  iMs,  to  nve  a  mon  loulberly  diiectign  to  I 
and  (o  continue  the>Ioecaw-Sanun  Hoe  to  Ula,  Zlati  .  _ 

Unla,  and  Cbetyabinak  on  (be  ww  Siberian  pniriea,  at  tbe  bead 
e(  one  of  tbe  tribotaiiei  of  tbe  Ob.  Thence  the  line  waa  csnlinued 
aeroaa  tbe  pnirig  to  Kingan  and  Ousli,  and  from  there  it  followed 
the  neat  SUierian  U^way  to  Kramoyank  and  Irkutalc  and  on 
round  Lake  Baikal  (o  Chi(a  and  Stnttenik  on  tbe  Shilki.  From 
that  place  It  vaa  intended  to  puab  it  down  tbe  Amur  to  IChabajovak, 
and  finally  te  proceed  up  tbe  Uwri  b>  VladlnMok.  Tbe  buUdiiu 
of  the  railway  waa  liegun  at  aenral  poiata  at  odce  in  1893^  it  had, 
indeed,  been  atartcd  a  year  hefon  that  In  the  Unni  aeoion.  For 
naiona  Iwfiaited  daewbeie  (atn  Rraau:  IMImni)  k  wh  louod 
iaadvinble  to  (ontiaiie  the  nllraad  along  Ibe  Shilka  and  tbe  Amu 
to  Khabarovik,  aad  amngementa  wen  made  in  I  Si)6  with  tbe  ChincM 
govenraent  lor  the  coniDuctioa  of  n  tnnt'Hanchurian  railwiy, 
TUa  line  conaecta  ECaklahivi),  M  m.  below  Chita,  with  Vladiv«(ok, 
and  lendi  off  a  Ivanch  Irom  iQiaitdn,  on  the  Sui^ail,  to  Dalny  and 
I^nt  Arthur.  Tboae  pnrta  of  k  which  run  through  Ruidan  terriloiy 
(la  TnDibaHslia  >io  m.;  in  the  neighbouriiDod  of  Vladivoalok 
67  m.)  were  openeain  1903,  and  alao  the  trana-Manchurian  line 
(looo  m.),  ahbough  not  quite  completed.  A  line  na  conilnicted 
from  Vlulivoatok  to  the  Amur  beton  it  became  Imown  that  tbe 
Idea,  of  following  the  latter  part  of  Che  route  originally  _laid  down 

order  tince  I8f8,  u  479  m.  long,  and  piMeeda  fim  to  GnJikaya. 
acnoa  the  fertile  and  populoni  aouth  Uauri  noon,  (hen  down  the 
Uiwl  to  Khabarovik  at  the  cooAuenfe  o(  that  nver  with  the  Amur. 

Retundng  weatwaida,  Chdyabinik  baa  been  cmuwcted  with 
EknterinbuTg  (151  bl)i  and  a  bnacb  Dne  haa  been  built  Irom  the 
main  Siberian  fine  to  Tomik  [H  nL).  Ahofetber  the  endie  nilway 
■yatem,  indudlna;  the  coat  oluie  Unni  linejtlK  unGniahed  Amur 
lue,  the  ^oim-Baihnl  lina  and  tba  eaitern  Cbineae  railway,  li  put 
down  at  a  total  of  ]tBT,5S5,76o,  and  (he  toai  dinance,  all  brwiclbea 
mduded,  ia  Ml]  m.,  of  which  1070  m.  an  in  Chincae  (enitoTy. 

HufarTj-^rba  ahorei  ol  aH  tba  lakia  which  Elled  (be  depieadon* 
during  the  Laqntrine  period  abound  in  Temaina  dating  from  the 
Neouhic  Stone  period:  and  numberlcaa  kmoH  (turaulti,  (urnacca 
and  ao  onbcarwitneaa  to  a  much  denaar  population  than  tha  pteeent,  . 
During  the  grent  migntknia  in  Alia  from  cnattoweat  many  popula. 
dgoa  wen  pcobably  driven  to  the  aorthern  borden  of  w  great 

^^^'-  of  the  nocth,  where  they  — •— 

km  ■  iawMga  diflfveot  from  ue  uni'Altaicl  aome  lew 
id  Kottalextat  among 
followed  by  the  Ugro- 

the  high  plateau  and 

n  GOfapoled,  pnbaUy  during  the  neat  ndnathn  of  the  Huna 
theudcciitury  BX.,  tsoDaitha  Attaland  Sayan  nngee  aad  to 

terSaberia.  Tii  II anal  In  anhliiil  il j  ui a liii 

'       the  Brouaa  period  wWm  an  acattend  all  oreraouthera 
~    them;  but  they  ^Eelled  In  bronze, 

' ta  and  implementa, 

sand  their  inigated 
■u>.  On  the  wbde,  their 
gl  th^  nton  ncent  luo- 
Tukiu"(the 

i(»— aubdued 

(be  Ugn>.5ainoyedee.  Thcae  new  invaden  likewiae  left  numeroui 
tracea  of  theiT  aoiounl,  and  two  diffennt  periodi  may  be  easily 


;  advenluTS  Stenki  Rs^JJ 


Moacow  made  th 


SIBI— SIBSAGAR 


HBI,  ■  town  uid  diMilct  of  Baludutua.  The  town  b  now 
u  inpoiuat  junction  on  the  Slnd-PaUn  nihny,  wbcra 
the  Husil  lice  vul  the  Quetto  kwp  liae  meet,  neu  the  oilmice 
sf  tlw  BoUn  pu>,  88  m.  S^.  ol  Quett*.  Pop.  (1901)  UJI. 
The  diitrict,  whiiji  wu  conitituted  in  iqdj,  bu  u  (n  o( 
4151  iq.m.;  pop.  ( 1901}  74,555.  Thegmtet  put  became  British 
lerritoiy  hy  the  treaty  of  Guiduiuk  In  1879;  the  rot  H  mjA- 
minlitacd  under  a  pcrpetiul  bue  &om  the  khen  of  Kelet- 
Potitictl  control  ii  also  enroled  over  the  Muri-Bugli  countiy, 
with  u  idditionil  uea  of  7119  iq.  m.:  pop.  (igoi)  38^19. 
Beiids  the  town  of  SibI,  the  district  ouituni  the  luutoriuDl 
of  Ziant,  the  sumnier  residence  of  the  Eovenunoit. 

S«  SM  Dimia  CmtUtrr  (Bombay,  1907). 

SIBOHaA,  ■  town  of  Che  province  of  Cebfi,  Island  of  Cefafi, 
PhOippbe  Islands,  j>n,  the  E.  coast,  30  m.  S.W.  of  Cehfi,  Iha 
apiliL  Pop.  (1903)  IS184B.  Sibonga  is  an  africultuial  town 
villi  >  poiC  foe  coasting  vtMCis,  and  is  lervcd  bjr  a  laihny. 

[>  hot,  but  bHlIhy.    The  lansuafc  ii  CebA-Yisayan. 

■IBPDB.  a  town  ot  British  India,  In  the  Uii^  disUict  el 
BtDgii,  on  the  right  bull  ol  the  livet  Hugli,  oppo^te  CilcutU. 
It  li  a  luburb  ot  Howiah.  Jt  rontaliu  Jut^-milli,  a  flom-nuU, 
nqt^-voriu,  brict-wotki  and  othei  industrial  tMablbhrneati; 
the  ntyal  botanical  gaiden;  and  the  engineering  coikge  with 

Tlw  college,  of  gothic  architecture,  was  originally  buHt  for  a 

ry  institution,  as  the  Bishop's  Collese,  in  1B24.    It  has 

ledded  to  nmove  it  lo  Kanchi,  hi  Chola  Nagpur. 

a  town  and  district  of  British  India,  in  eaUent 

il  and  Assam.    Tlie  town  is  litualed  on  the  Dikhu  river, 

.  9  m.  from  the  left  bank  of  the  Brahm^lra,  being  [nctur- 

Lova.    Pop,  (1901)    571S.    In   1907  the  transfer  of  the 
;t  licadquaTten  to  Juhak  (pop,  2899),  oq  the  Disai  nvcr. 


The  DmucT  of  SmuoAi  has  an  ana  of  4996  iq.  m.  It 
con^ts  of  a  levd  plain,  much  overgrown  with  graas  and  jungle, 
and  intersected  hy  numeroua  tributaries  of  the  Brahmaputra. 
It  is  dinded  by  the  little  river  Disai  into  two  tracts,  which  difiei 
in  aral  and  general  ^ipcarance.  The  surface  of  tlie  eastern 
portion  Is  very  fiat,  the  general  levd  Iieing  broken  only  by  the 
long  lines  of  nnbankmenti  raised  by  the  Ahom  kings  to  lerve 
both  as  roadways  azid  u  a  pmiection  against  floods.  Tie  boH 
ooasistsof  a  htavyloam  of  a  whitish  colour,  which  iswcQadaptoi 
for  rice  cuitivation.  WeM  ef  the  Disai.  ttiou^  the  nictece 
■oil  iicf  the  nme  chincter,  the  geoenl  aspect  it  dl'ittsfiod 
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by  the  protnnioii  of  the  subsofl,  wliich  consbts  of  a  stiff  day 
aboondiiig  in  iron  nodules,  and  is  furrowed  by  frequent  nvines 
and  water-courses,  which  divide  the  cultivable  fields  into 
innmnexable  small  sunken  patches  or  kolas*  The  chief  river  is 
the  Brahmaputra,  which  is  navigable  throughout  the  year  by 
steamers.  The  tributaries  of  the  Brahmaputra  comprise  the 
Dhaneswari,  the  Dihing,  the  Disang  and  the  Dikhu,  all  flowing 
in  a  northeriy  direction  from  the  Naga  Hills.  Included  within 
the  district  -is  the  aland  of  Maguh,  formed  by  the  silt  brought 
down  by  the  Subansiri  river  from  the  Himalayas  and  deposited 
in  the  wide  channel  of  the  Brahmaputra.  Coal,  iron,  petroleum 
and  salt  axe  found.  The  climate,  like  that  of  the  rest  of  the 
Assam  valley,  b  comparatively  mild  and  temperate,  and  the 
annual  rainfall  averages  about  94  in. 

In  xgoz  the  population  was. 597,969,  showing  an  inotase  of 
24%  in  the  decade.  Sibsagar  is  tJw  chief  centre  of  tea  cultivation 
in  the  Brahaaputia  valley,  which  was  introduced  by  the  Assam 
Company  in  1852.  It  contaius  a  large  number  of  well-managed 
tea-gardens,  which  bring  both  men  and  money  into  the  province. 
There  are  also  several  timber  mills.  The  Assam-Bengal  railway 
serves  the  southern  part  of  the  district,  and  a  light  railway 
connects  this  line  with  Kalikamukh  on  the  Brahmaputra,  itself 
an  important  highway  of  conununication. 

On  the  decline  of  the  Ahom  dynasty  Sibsagar,  with  the  rest 
of  the  Assam  valley,  fdl  into  the  hands  of  the  Burmese.  As 
a  result  of  the  first  Burmese  war  (1824-1826)  the  valley  was 
annexed  to  British  India,  and  the  country  now  forming  Sibsagar 
district,  together  with  the  southern  portion  of  Lakhimpur, 
was  placed  under  the  rule  of  Raja  Purandhar  Singh,  on  his 
agreeing  to  pay  a  tribute  of  £5000.  Owing  to  the  raja's  misrule, 
Sibsagar  was  reduced  to  a  state  of  great  poverty,  and,  as  he  was 
unable  to  pay  the  tribute,  the  territories  were  resumed  by  the 
fovemmcnt  of  India,  and  in  1838  were  placed  under  the  direct 
management  of  a  British  officer. 

See  Siisagar  Distria  Gaxetteer  (Allahabad,  1906). 

SIBTHORP.  JOHH  (1758-1796),  English  botai&t,  was  bom 
at  Oxford  on  the  28th  of  October  1758,  and  was  the  youngest 
son  of  Dr  Humphrey  Sibthoip  (1713-1797),  who  from  1747 
to  1784  was  Sherardian  professor  of  botany  at  Oxford.  He 
graduated  at  Oxford  in  1777,  and  then  studied  medicine  at 
Edinburi^  and  Montpellier.  In  1784  he  succeeded  his  father  in 
the  Sherardian  chair.  Leaving  his  professional  duties  to  a 
deputy  he  left  Eo^nd  for  Gdttingen  and  Vienna,  in  preparation 
for  a  botanical  tour  in  Greece  (1786).  Returning  to  England 
at  the  end  of  the  following  year  he  took  part  in  the  foundation 
of  the  Lhmaean  Society  in  1788,  and  set  to  work  on  a  flora  of 
Oxfordshire,  which  was  published  in  1794  as  Pl4fra  Oxoniensis. 
He  made  a  second  journey  to  Greece,  but  developed  consumption 
00  the  way  home  and  died  at  Bath  on  the  8th  of  February  1796. 
By  his  win  he  bequeathed  his  books  on  natural  history  and 
agriculture  to  Oxford  university,  where  also  he  founded  the 
Sibthovpjan  professorship  of  nnral  economy,  attaching  it  to 
the  chair  of  botany.  He  directed  that  the  endowment  should' 
first  be  apjpiatd  to  the  publication  of  his  Flora  Craeca  and  Florae 
Craecae  Prodrcmus,  iot  which,  however,  he  had  done  little 
beyond  collecting  some  three  thousand  species  and  providing 
the  plates.  The  task  of  preparing  the  works  was  undertaken 
by  Sir  J.  E.  Smith,  who  issued  the  two  volumes  of  the  Prodromus 
in  x8o6  and  18x3,  and  six  volumes  of  the  Flora  Craeca  between 
1806  and  1828.  The  seventh  appeared  in  1830,  after  Smith's 
death,  and  the  remaining  three  were  produced  by  John  Lindley 
bfttwcm  1833  and  x84a 

^  Another  member  of  the  family,  Ralpb  Waldo  Sxbhiosp 
(1792-1879),  a  grandson  of  Dr  Humphrey  Sibthorp,  was  a 
w^-known  En^&sh  divine.  He  was  educated  at  Oxford  and 
took  Angfican  orders  in  1815.  He  became  known  as  a  prominent 
"  evaofdical "  in  London,  but  in  1841  was  received  into  the 
Roman  Chuich.  Two  years  later  he  returned  to  the  Anglican 
Church,  though  be  was  not  readmitted  io  the  ministry  till  1857. 
FtnaOy  he  reentered  the  Runan  communion  in  1865,  but  on 
his  death  in  1879  he  was.  by  his  own  request,  buried  according 
totheaenrice  of  the  English  Church. .  Hiselder  brother,  CoLOim. 


Ckasles  dk  Last  Waioo  Sxbtbobp  (1783-1855),  represented 
lincdn  in  parliament  from  1826  until  Ids  death,  except  for  a 
short  period  in  X833-X834,  and  was  notorious  for  the  vigour  with 
which  he  expressed  his  opinions  and  for  his  opposition  to  the 
Catholic  Emancipation  Bill  and  the  Reform  BUL  The  eldest 
son  of  Colonel  Sibthoip,  Gexvaise  Totteneam  Waldo  Sm- 
THOKP  (x8x5-i86x),  was  also  M.P.  for  Lincoln. 

SIBTLUNB  ORACLES,  a  collection  of  Apocalyptic  writings, 
compmed  in  imitation  of  the  heathen  Sibylline  books  (see 
Sibyls)  by  the  Jews  and,  later,  by  the  Christians  in  their  efforts 
to  win  the  heathen  world  to  their  faith.  The  fact  that  they 
copied  the  form  in  which  the  heathen  revehitions  were  conveyed 
(Greek  hexameter  verses)  and  the  Homeric  language  is  evidence 
of  a  degree  of  exterxud  Hellcnization,  which  is  an  important  fact 
in  the  history  of  post-exilic  Judaism.  Such  wi^  the  activity 
of  these  Jewish  and  Christian  missionaries  that  their  imitations 
have  swamped  the  originals.  Even  VirgO  in  his  fourth  Eclogue 
seems  to  have  used  Jeirish  rather  than  purely  heathen  oracles. 

The  extant  fragments  and  conglomerations  of  the  Sibylline 
orades,  heathen,  Jewish  and  (Christian,  were  collected,  examined, 
translated  and  explained  by  C.  Alexandre  in  a  monumental 
edition  full  of  exemplary  learning  and  acumen.  On  the  basis 
of  his  results,  as  they  have  been  scrutinized  by  scholars  like 
Schilrer  and  (jeffcken,  it  is  possible  to  disentangle  some  of  the 
different  strata  with  a  certain  degree  of  confidence. 

1.  Book  HL  contains  Jewish  oracles  relative  to  the  (kdden 
Age  established  by  Roman  supremacy  in  the  East  about  the 
middle  of  the  2nd  century  B.C.  (especially  175-181:  cf.  x  Mace 
viii.  x-x6).  The  evacuation  of  Egypt  by  Antiodius  Epiphanes 
at  the  bidding  of  the  Roman  ambassadon  suits  the  warning 
addressed  to  '*  Greece  "  (732-740)  against  overweening  ambition 
and  any  attempt  upon  the  Holy  City,  which  is  somewhat 
strangely  enforced  by  the  famous  Greek  oracle,  "  Let  Camarina 
be,  'tis  best  unstirred."  Older  than  these  are  the  Babylonian 
oracle  (97-154)  and  the  Persian  (381-387).  A  later  Jewish 
oracle  (46-62)  refen  to  the  wars  of  the  second  Triumvirate  of 
Rome,  and  the  whole  compilation  seems  to  come  from  a  Christian 
redactor. 

2.  Book  IV.  is  a  definite  attack  upon  the  heathen  Sibyl — 
the  Jews  and  Christians  did  not  attempt  to  pass  off  thdr 
"  forgeries  "  as  genuine — as  the  mouthpiece  of  Apollo  by  a  Jew 
who  speaks  for  the  Great  God  and  yet  uses  a  Greek  review  (49- 
114)  of  ancient  history  from  the  Assyrian  empire.  There  are 
references  to  the  legendary  escape  of  Nero  to  Parthia  (119-124) 
and  the  destruction  of  Jerusalem  in  a.d.  70  (130-136). 

3.  Book  V.  contains  a  more  developed  form  of  the  myth  of 
Nero  redmvus  in  which  a  panegyric  on  him  (137-X41)  has  been 
brought  up  to  date  by  some  Jew  or  Christian,  and  eulogies  of 
Hadrian  and  his  successors  (48-51)  side  by  side  with  the  legend 
of  the  miserable  death  of  Titus  in  qmttance  of  his  destruction 
of  Jerusalem  (4x1-4x3)  which  probably  represents  the  hope  of 
the  zealots  who  survived  it. 

4.  The  remaining  bodes  appear  to  be  Christian  (some  heretical) 
and  to  belong  to  the  2nd  and  3rd  centuries. 

Editions.— C.  Alexandre  (Paris.  1841.  2  vols.;  1869,  x  vol.); 
Rzach  (Prague,  1891:  text  and  appendix  of  sources);  Geffcken 
(Leipfig,  1902;  text  with  full  apparatus  of  variants,  soiirccs  and 
parallel  passaees);  see  also  his  Komposiiion  und  EntsUhungsteit  des 
Oraada  Sibyuina  (Leipzig,  1902).  An  annotated  Eng.  trans,  was 
undertaken  in  19 10  by  H.  C.  O.  Lanchester.  For  references  to 
modem  literature  see  SchOrer,  GesekichU  des  judiscken  Vdkes,  iiL 
Uth  ed.),  555*593.  (J.  H.  A.  H.) 

8IBTU  >  {SihyUae),  the  name  i^ven  by  the  Greeks  and  Romans 
to  certain  women  who  prophesied  under  the  inspiration  of  a 
deity.  The  inq>iration  manifested  itself  outwardly  in  distorted 
features,  foaming  mouth  and  frantic  gestures.  Homer  does  not 
refer  to  a  Sibyl,  n6r  does  Herodotus.  The  first  Greek  writer, 
so  far  as  we  know,  who  does  so  is  Heraditus  {e,  500  b.c.).  As 
to  the  number  and  native  countries  of  the  Sibyls  much  diver^ty 
of  opinion  prevailed.  Plato  only  speaks  of  one,  but  in  course 
of  time  the  number  increased  to  ten  according  to  Lactantius 

>  The  word  is  usually  derived  /rom  Zio-/faXXa,  the  Doric  fonn'of 
en9AiiiX4(-wiUofGod). 
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(quoting  from  Vaito):  the  Babylonian  or  Petdan,  the  Libyan, 
the  Ci]nmeiiatf;*the  De^hlan,  the  Erythraean,  the  Samian,  the 
.Cumaean,  the  Helleqwntine,  the  Phrygian  and  the  Tlburtine. 
The  Sibyl  of  whom  we  hear  most  is  the  Erythraean,  generally 
identified  with  the  Cumaean,  whom  Aeneas  consulted  before  hk 
descent  to  the  lower  world  (Aeneid,  vL  zo);  it  was  she  who  lold 
to  Tarquin  the  Proud  the  Sibylline  books.  She  first  offer^  h^ 
nine;  when  he  refused  them,  she  burned  three  and  offered  him 
the  remaining  six  at  the  same  price;  when  he  again  refused 
them,  she  burned  three  more  and  offered  him  the  remaining 
three  still  at  the  same  price.  Tarquin  then  bou^t  them  (Dion. 
Halic.  iv.  6a).  He  entrusted  them  to  the  care  of  two  patzidans; 
after  367  b.c.  ten  custodians  were  appointed,  five  patricians 
and  five  plebeians;  subsequently  (probably  in  the  time  of  Sulla) 
their  number  was  increased  to  fifteen.  These  officials,  at  the 
command  of  the  senate,  consulted  the  Sibylline  books  in  order 
to  discover,  not  exact  predictions  of  definite  future  events,  but 
the  religious  observances  necessary  to  avert  eztrawdinaxy 
calamities  (pestilence,  earthquake)  and  to  expiate  prodigies  hi 
cases  where  Che  national  deities  were  unable,  or  unwilUng,  to 
help.  Only  the  interpretation  ol  the  oracle  which  was  con- 
sidered suitable  to  the  emezgency  was  made  known  to  the  public 
not  the  oracle  itself.  An  important  effect  of  these  books  was 
the  grecizing  of  Roman  religion  by  the  introduction  of  foreign 
deities  and  rites  (worshipped  and  practised  in  the  Troad)  and 
the  amalgamation  of  national  Italian  deities  with  the  correq>ond- 
ing  Greek  ones  (fully  discussed  in, J.  Marquardt,  Staativer- 
w^ungt  iii.,  Z885,  pp.  43, 350, 382).  Tbey  were  written  in  hexa- 
meter verse  and  in  Greek;  iMnce.the  college  of  curators  was 
always  assisted  by  two  Greek  interpretezs.  The  books  were 
kept  in  the  temple  of 'Jupiter  on  the  Capitol  and  shared  the 
destruction  of  the  temple  by  fire  in  83.  After  the  restoration 
of  the  temple  the  senate  sent  ambassadors  in  76  to  Ezythzae  to 
collect  the  orades  afresh  and  they  brou^t  back  about  zooo 
verses;  others  were  collected  in  Ilium,  Samos,  Sicily,  Italy  and 
Africa.  In  the  year  la  B.C.  Augustus  sought  out  and  burned 
a  great  many  q>urious  oracles  and  subjected  the  Sibylline  books 
to  a  critical  revision;  they  were  then  placed  by  him  in  the 
temple  of  Apollo  PatroOaon  the  Palatine,  where  we  hear  of  them 
still  ttisting  in  aj>.  363.  They  seem  to  have  been  burned  by 
Stnicho  shortly  after  400.  According  to  the  researches  of  R.  H. 
Klausen  {Aeneas  und  die  Penaien,  1839),  the  oldest  collection  of 
Sibylline  oracles  appears  to  have  been  made  about  the  time  of 
Solon  and  Cyrus  at  Gezgis  on  Mount  Ida  in  the  TYoad;  it  was 
attzibuted  to  the  Helle^wntine  Sibyl  and  was  preserved  in  the 
temple  of  Apollo  at  (kzgis.  Thence  it  passed  to  Ezythrae, 
where  it  became  famous.  It  was  this  very  collection,  it  would 
appear,  which  found  its  way  to  Cumae  and  from  Cumae  to 
Rome. 

Some  genuine  Sibylline  verses  are  preserved  in  the  Book  of  Marvels 
(Utpl  Bw/imrLo')  of  Phlegon  of  Tralles  (and  century  A.D.).  See 
H.  Diels,  SibyUiniscke  BlOiter  (1890).  On  the  subject  generally 
see  J.  Marquardt  as  above;  A.  Boucb^Leclerq,  La  Dtnnaitem 
dans  FanHquili  (1879-1882);  E.  Maaas,  De  Sibyilanm  indtcibus 
(1879):  C.  Schulteaa,  Die  sjbyllinuckem  Bicker  in  Rom  (1895; 
with  referenoea  to  authoritiea  in  notes) 

SICAMI,  in  ancient  geography,  generally  regarded  (together 
with  the  Elymi)  as  the  ddest  inhabitants  of  Sidly.  Sicania 
(the  country  of  the  Sicani)  and  the  Siculi  (g.v.)  or  Siceli  are 
mentioned  in  Homer  (Odyssey t  xx.  3831  xxiv.  307),  the  latter 
apparently  bdng  known  to  the  Greeks  as  slave-dealers.  There 
existed  considerable  difference  of  opinion  among  the  ancients  as 
to  the  origin  of  the  Sicani.  From  the  similanty  of  name,  it 
would  be  natural  to  identify  them  with  the  Siculi,  but  ancient 
authorities  expressly  state  that  they  were  two  distinct  peoples 
(see  Sicily:  History,  ad  init ).  At  first  the  Sicazii  occupied 
nearly  the  whole  of  the  island,  but  were  gradually  driven  by  tbe 
Siceli  into  the  interior  and  the  N.  and  N.W.  They  lived  chiefly 
in  small  towns  and  supported  themselves  by  agriculture.  These 
towns  were  not  subject  to  a  smglc  king,  but  each  had  its  own 
ruler  and  cozistitution.  The  most  miportant  of  the  towns  to 
which  a  Scanian  origin  can  be  with  certainty  assigned  and 
whose  site  can  be  determined,  are:   Hyccara  {Mure  di  Curim), 


taken  and  plundered  by  the  Athenlaoi  daring  the  Sidlian 
expedition  (4Z  $  B.a) ;  Omphaki,  between  Agrigentum  (Cirgenti} 
and  Gela  ( Terrasieva) ;  and  Camicus  (site  unknown),  the  resadenoe 
of  the  mjrthical  Sicanian  king  Cocalus,  constructed  for  him  by 
Daedalus  (9.V.),  to  whom  he  had  given  sheUer  when  purned  by 
Minos,  king  of  Crete. 

8ICARD,  ROCH-AMBBOUB  CUCURROH  (1743-1832),  French 
abb6  and  instructor  of  deaf-mutes,  was  bom  at  Le  Fousseret, 
Hkute-Garonne,  on  the  20th  of  September  1742.  Educated 
as  a  priest,  he  was  made  principal  of  a  school  of  deaf-mutes  at 
Bordeaux  in  1786,  and  in  Z789,  on  the  death  of  the  Abb6  de 
rfipfe  (see  £p£e),  succeeded  him  at  Paris.  His  chief  work  was 
his  C<wri  dHnstruction  d^un  sonrd-muel  da  naissance  (1800). 
See'DEAT  AMD  Dumb.  The  Abb6  Sicard  managed  to  escape  any 
serious  harm  in  the  political  troubles  of  Z792,  and  beome  a 
member  of  the  Institute  in  Z79S,  but  the  value  of  his  educational 
work  was  hardly  recognised  tfll  shortly  before  his  death  at  Paris 
on  the  loth  of  May  1822, 

SICaT  (Ital  SiciHa),  an  island  of  the  Mediterranean  Sea 
belonging  to  the  kingdom  of  Italy,  and  separated  from  the 
nearest  point  of  the  mainhnd  of  Italy  only  by  the- Straits  of 
MessiIU^  which  at  their  narrowest  part  are  about  2  m.  in  width. 
It  is  nearly  bisected  by  the  meridian  of  14"  E.,  and  by  far  the 
greater  part  lies  to  the  south  of  38*  N.  Its  southenmiost  point, 
however,  in  36*  38^  N.  is  40^  to  the  north  of  Point  Tarifa,  the 
southernmost  point  of  Spain  and  of  the  continent  of  Europe. 
In  shape  it  is  roughly  triangular,^  whence  the  ancient  poetical 
name  of  Trinacria,  zeferring  to  its  three promontoriesofPelorum 
(ziow  Faro)  in  the  north-cast,  Pachynum  (now  Passero)  in  the 
south-«aat,  and  Lflybaeum  (now  Boeo)  in  the  west.  Its  area, 
exclusive  of  the  adjacent  small  islands  belonging  to  the  comparti' 
mentOf  is,  according  to  the  calnilations  of  the  MUitazy  Geognphi- 
cal  Institute  of  Italy,  9860  sq.  m.;  whfle  the  azea  of  the  whole 
comparUmento  h  9936  sq.  m. 

Tbt  island  occupies  that  part  of  the  Meditenanean  in  which 
the  shallowing  of  the  waters  divides  that  sea  into  two  basins, 
and  in  which  there  are  numerous  indications  of  frequent  changes 
in  a  recent  geological  period.  The  channel  between  Cape  Boa 
in  Tunis  and  the  south-west  of  Sicily  (a  distance  of  80  m.)  is, 
on  the  whole,  shallower  than  the  Straits  of  Messina,  being  for 
the  most  part  under  zoo  fathoms  in  depth,  and  exceeding  200 
fathoms  only  for  a  vezy  short  interval,  while  the  Straits  of 
Messina,  have  almost  everywhere  a  depth  exceeding  1 50  fathoms. 
The  geological  structure  in  the  neighbomhood  of  this  strait 
shows  that  the  island  must  originally  have  been  fozmed  by  a 
rupture  between  it  and  the  mainland,  but  that  this  n4>ture  must 
have  taken  place  at  a  period  long  antecedent  to  the  advent  of 
man,  so  that  the  nazne  Rhegium  cazmot  be  baaed  even  on  the 
tradition  of  any  such  catastrophe.  Tbe  znountain  range  that 
nus  out  towards  the  iu>rth-east  of  Sicily  is  composed  of  crystal- 
line rocks  precisely  siznilar  to  those  forming  the  parallel  range 
of  Aspromonte  in  Calabria,  but  both  of  these  are  girt  about  by 
sedimentary  strata  belonging  in  part  to  an  early  Tertiary  epoch. 
That  a  subsequent  land  ooimexion  took  place,  however,  by  the 
elevation  of  the  sesrbed  there  b  abundant  evidence  to  show; 
and  the  occurrence  of  the  remains  oi  African  Quaternary 
mammaU,  such  as  EUpkas  meruiionalis,  E.  anttquuSt  Htppo^ 
poiamus  penUandi,  as  wdl  as  of  those  of  still  livmg  African  forms, 
such  as  EUpkas  africanms  and  Hyaena  crocnta,  makes  it  probable 
that  there  was  a  direct  post-Tertiazy  connexion  also  with  the 
African  continent. 

The  north  coast  is  generally  steep  and  cliff-bound,  and 
abundantly  provided  with  good  harbours,  of  which  that  of 
Palermo  is  the  finest.  In  tbe  west  and  south,  and  in  the  south 
part  of  the  east  side,  the  hills  are  much  lower  and  recede  farther 
from  the  sea.  The  coast  is  for  the  most  pazt  flat,  more  regular 
in  outline  and  leas  favourable  to  shipping,  while  in  the  east, 

*  The  name  TpumMpU  was  no  doubt  suneated  by  tbe  Qpvrmgt^ 
of  Homer  (which  need  not,  however,  be  Sicily),  and  the  geosraphy 
was  then  fitted  to  the  apparent  meaning  given  to  the  name  oy  the 
change.  But  of  these  three  iO<alled  promontories  tbe  last  is  not  a 
true  promontory,  and  it  is  more  accurate  to  treat  Sicily  as  having  a 
f ouita  side  00  the  west. 
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vboe  the  aeft-botton  rinki  upkfly  down  towtidi  the  casteni 
basin  of  the  Meditenaoeaii,  tteq>,rodLy  OMsts  prevail  except 
opposite  the  plain  of  Catania.  In  the  northern  half  of  thia  coast 
the  lava  streams  of  Mount  Etna  stand  out  fw  a  distance  of  about 
K>m.  in  a  line  of  bold  cfiffs  and  promontories.  At  various  points 
on  the  east,  north  and  irast  coasts  there  are  evidmces  of  a  rise 
of  the  land  having  taken  place  ivithin  historical  times,  at  Tkapani 
on  the  west  coast  even  within  the  r9th  century.  As  in  thie  rest 
of  the  Mediterranean,  tides  are  scarcely  observable;  but  at 
several  points  on  the  west  and  south  coasts  a  curious  osdllation 
in  the  Inrel  oi  the  waters,  known  to  the  natives  as  the  manobbio 
(or  MoroMa),  is  sometimes  noticed,  and  is  said  to  be  always 
preceded  by  certain  atmoq>heric  signs.  This  consists  in  a  sudden 
rise  of  the  sea-level,  occasionally  to  the  height  of  3  ft.,  sometimes 
occurring  only  once,  sometimes  repeated  at  intervals  of  a  minute 
for  two  boms,  or  even,  at  Mazzara,  where  it  is  most  frequently 
observed,  for  twenty-four  houis  together. 

The  sorface  of  Sidly  lies  for  the  most  part  more  than  500  ft. 
above  the  level  of  the  sea.  Caltanissetta,  which  occupies  the 
middle  point  in  elevation  as  well  as  in  respect  of  geograpbical 
Btoation,  stands  1900  ft.  above  sea-kveL  Considerable  mount- 
ains occur  only  in  the  north,  where  the  lower  slopes  of  all  the 
heights  form  one  continuous  series  of  olive-yards  and  orangeries. 
Of  the  rest  of  the  island  the  greater  part  forms  a  plateau  varying 
in  devation  and  mostly  covered  with  wheat-fields.  The  only 
pUm  of  any  great  extent  is  that  of  Catania,  watered  by  the 
Simeto,  in  the  east;  to  the  north  of  this  plain  the  active  volcano 
of  Etna  rises  with  an  exceedingly  gentle  slope  to  the  height  of 
10,868  ft.  from  a  base  400  sq.  m.  in  extent.  This  is  the  Ughcst 
dervatim  of  the  island.  The  steep  and  narrow  crystalline  ridge 
which  trends  north-eastwards,  and  is  known  to  geographers  by 
the  name  of  the  Pebritan  Mountains,  does  not  reach  4000  ft. 
The  Nebrodian  Mountains,  a  limestone  range  connected  with 
the  Peloritan  range  and  having  an  east  and  west  trend,  rise  to  a 
soocwhat  greater  height,  and  farther  west,  about  the  middle 
of  the  north  coast,  the  Madonie  (the  only  one  of  the  groups 
BQcntioned  which  has  a  native  name)  culminate  at  the  height 
of  nearly  6500  ft.  From  the  western  end  of  the  Nebrodian 
Mountains  a  lower  range  (in  some  places  under  1500  ft,  in  height) 
winds  on  the  whole  south-eastwards  in  the  direction  of  Cape 
Pasaaro.  With  the  exception  of  the  Simeto,  the  principal 
perennial  streams — the  Salso,  the  Platani  and  the  Belioe — enter 
the  sea  on  the  south  coast. 

Cealofy.^ — In  general,  the  older  beds  occur  along  the  northern 
coast,  and  pmaieMively  newer  and  newer  beds  are  found  towards 
the  conth.  Foraing,  however^  has  brmiKht  aoroe  of  the  older  beds 
to  the  surface  in  the  hilla  which  lie  to  the  north  and  north-east  of 
Sdacca.  The  Monti  Pcloritani  at  the  north-eastern  extremity  ol  the 
i4and  coasists  of  gneiss  and  crystalline  schists;  but  with  this  ex- 
orptkm  the  whole  of  Sicily  is  formed  of  Mesosoic  and  later  deposits, 
the  Tertiary  beds  covering  by  far  the  greater  part.  Triassic  rocks 
form  a  discontinuous  band  along  the  northern  coast,  and  are  especially 
^cU  developed  in  the  neighbourhood  of  Palermo.  They  rise  again 
to  the  sofface  in  the  soutnem  part  of  the  island,  in  the  hilb  which 
lie  to  the  north  of  Sciacca  and  Bivona.  In  both  areas  they  are 
2cc<Mnpanied  by  Jurassic,  and  occasionally  by  Cretaceous,  beds; 
but  of  the  btter  there  are  only  a  few  small  patcheSk  In  the  south- 
eastern part  of  the  island  there  are  also  a  few  very  small  outcrops 
of  Meaoooic  beds»  The  Eocene  and  Oligooene  form  a  broad  belt 
&biig  the  northern  coast,  very  much  more  continuous  than  the 
Mesoooic  band,  and  from  this  belt  a  branch  extends  southwards  to 
Sriacca.  Another  patch  of  considerable  sice  lies  to  the  east  of 
F^uza-Amerina.  Miocene  and  Pliocene  deposits  cover  nearly  the 
whole  of  the  country  south  of  a  line  drawn  from  Etna  to  Manala; 
aj»J  there  b  also  a  considerable  Miocene  area  in  the  north  about 
Mistfvtta.  Volcanic  lavas  and  ashes  of  a  recent  geological  period 
fnrm  not  only  the  whole  of  Etna  but  also  a  large  part  of  the  Monti 
Ibici  in  the  south.  Small  patches  occur  also  at  Fachtno  and  in  the 
bill*  north  of  Sriarra. 

OmmAk:— The  climate  of  Sidly  resembles  that  of  the  other  lands 
in  (he  extreme  south  of  Europe.  As  regards  temperature,  it  has  the 
vara  and  equable  character  whidi  belonn  to  most  of  the  Mediter- 
cuKin  region.  At  Palermo  (where  oontmuons  observations  have 
been  oaade  since  1 791 )  the  range  of  temperature  between  the  mean  of 

*  A  general  aocovnt  of  the  geology  of  the  island  will  be'  found  in 
L  Ba&cd.  Dtsenaitm  gnlopea  idT  isola  di  SicUia  (Rome.  1886), 
whh  map.  For  fuller  and  later  information  reference  should  be 
to  the  pobBcatiooa  of  the  Realc  Comitato  Geologioo  d'ltaHa. 


the  coldest  and  that  of  the  hottest  month  b  little  greater  than  at 


mometer  observed  to  sink  bebw  the  freesing-point;  frost  thus 
occurs  in  the  island  even  on  the  low  grounds,  though  never  for  more 
than  a  few  hourk  On  the  coast  snow  is  seldom  seen,  but  It  does  fall 
occasionallv.  On  the  Madonie  it  lies  till  June,  on  Etna  till  July. 
The  annual  rainfall  except  on  the  higher  mountahis  does  not  reach 
30  in.,  and,  as  in  other  {larts  of  the  extreme  south  of  Europe,  it 
occurs  chiefly  in  the  winter  months,  while  the  three  months 
(Tune,  July  and  August)  are  almost  quite  dry.  During  these  months 
the  whole  rainfall  does  not  exceed  2  in.,  except  on  the  slopes  of  the 
mountains  in  the  north-east.  Hence  most  of  the  streams  dry  up  in 
sununer.  The  chief  scourge  is  the  sirocco,  whioh  b  experienced  In  its 
most  characteristic  form  on  the  north  coast,  as  an  oppressive,  parch- 
ing, hot,  dry  wind,  bbwing  strongly  and  steadily  from  the  south,  the 
atmosphere  remaining  through  the  whole  period  of  its  duration 
leaden-ook>ured  and  baxy  in  consequence  of  the  presence  of  immense 
Quantities  of  reddish  dust.  It  occurs  most  frequently  in  April,  and 
then  in  May  and  September,  but  no  month  b  entir^  free  f ixxn  it, 
Three  days  are  the  longest  period  for  which  it  lasts,  llie  same  name 
b  sometimes  applied  to  a  moist  and  not  very  hot,  but  yet  oppressive, 
south-cast  wind  which  blows  from  tim^  to  time  on  the  east  coast. 
Malaria  occurs  in  some  parts  of  the  island. 

Flora, — The  flora  of  Sdly  b  remarkable  for  its  wealth  of  spedes; 
but,  comparing  Sicily  with  other  islands  that  have  been  long  separ- 
ated from  the  mainland,  the  number  of  endemic  species  b  not  great. 
The  orders  moot  abundantly  represented  are  the  C<nHpositae,  Crtia- 
/erM,  LoMolos,  Caryophyttaceae  and  Scropkulanaceae.  The  Rosaceas 
are  also  abundantly  represented,  and  among  them  are  numerous 
species  of  the  rose.  The  general  aspect  of  the  vegetation  of  Sidly, 
however,  has  been  greatly  affected,  as  in  other  parts  of  the  Mediter- 
ranean, by  the  introduction  of  plants  within  historical  times.  Bdng 
more  densdy  populated  than  any  other  large  Meditemnean  island, 
and  having  its  population  dependent  chiefly  on  tlw  products  of  the 
soil,  it  b  necessarily  more  extenavely  cultivated  than  any  other  of 
the  larger  isbnds  referred  to.  and  many  of  the  objects  of  cultivation 
are^  not  originally  natives  of  the  isbnd.  Not  to  mention  the  olive, 
which  must  have  been  introduced  at  a  remote  period,  all  the  members 
of  the  oranse  tribe,  the  agave  and  the  prickly  pear,  as  well  as  other 
|4ants  highly  characteristic  of  Lilian  scenery,  have  been  introduced 
since  the  be^nning  of  the  Christbn  era.  With  respect  to  vegetation 
and  cultivation  three  xones  may  be  distinguished.  The  first  reaches 
to  about  1600  ft.  above  sea-level,  the  upper  limit  of  the  members 


of  the  orange  tnbe:  the  second  ascends  to  about  3300  ft.,  the  limit 
of  the  growth  of  wheat,  the  vine  and  the  hardier  everneens;  and 
the  third,  that  of  forests,  reaches  from  about  3300  tt.  upwards. 
But  it  b  not  merely  height  that  determines  the  general  character 
of  the  vegeUtion.  The  cultivated  trees  of  Sicily  mostly  demand  such 
an  amount  ^of  moisture  as  can  be  obtained  only  on  the  mountain 
sk>pes,  and  it  b  worthy  of  notice  that  the  structure  of  the  mountains 
b  peculiarly  favourable  to  the  supply  of  thb  want.  The  limestones 
of  whkh  they  are  mostly^  composed  act  like  a  sponge,  absorbing 
the  rain-water  through  their  innumerable  pores  and  fissures,  and  thus 
storing  it  up  in  the  interior,  afterwards  to  allow  it  to  well  forth  in 
springs  at  various  elevations  lower  down.  In  this  way  the  irrigation 
which  b  absolutely  indbpensable  for  the  members  of  the  orange  tribe 
during  the  dry  season  u  greatly  fadlitated,  and  even  those  trees 
for  which  irri^tion  b  not  so  indispensable  recdve  a  more  ample 
supply  of  moisture  during  the  rainy  season.  Hence  it  is  that, 
while  the  pUin  of  Catanb  b  almost  treelew  and  tree<ultivation  b 
comparatively  limited  in  the  west  and  south,  where  the  extent  of  land 
under  1600  ft.  is  considerable,  the  whole  of  the  north  and  north-east 
coast  from  the  Bay  of  Castellammare  round  to  Catanb  b  an  endless 
suocessipn  of  orchards,  in  which  oranges,  dtrons  and  lemons  alternate 
with  olives,  almonds,  pomegranates,  fin,  carob  trees,  pistachios, 
mulberries  and  vines.  The  limit  in  height  of  the  olive  is  about 
3700  ft.,  and  that  of  the  vine  about  3500  ft.  The  lemon  is  really  grown 
upon  a  tntter  orange  tree,  grafted  to  bear  the  lemon.  A  consider- 
able silk  oroduction  depends  on  the  cultivation  of  the  mulberry  in 
the  neighbourhood  of  Messina  and  Catanb.  Among  other  trees  and 
shrubs  may  be  mentioned  the  sumach,  the  date-pahn.  the  plantain, 
various  bamboos,  cycads  and  the  dwarf-palm,  the  Ust  of  which 
growa  in  some  parts -of  Sidly  more  profusely  than  anywhere  else, 
and  in  the  desolate  region  in  the  south-west  yields  almost  the  only 
vegetable  product  of  importance.  The  A  runio  Donax,  the  tallest  of 
European  grasses,  b  brgely  grown  for  vine-sukea. 

Population. — ^The  area  and  population  of  the  several  provinces 
are  shown  in  the  table  on  the  next  page.  Thus  between  i88z  and 
xgox  the  population  increased  at  the  rate  of  20*5%.  The 
average  density  b  extremely  hi^  for  a  country  which  lives 
almost  exdusivdy  by  agriculture,  and  b  much  higher  than  the 
average  for  Italy  in  general,  393  per  sq.  m.  In  1905  the  popula- 
tion was  3tS^fi24»  the  rate  of  increase  being  only  4*4%  P^ 
annum;  the  low  rate  b  due  to  emigration. " 
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'  Vhi'arehiepunipel  leei  (she  uBngwi  tea,  it  (ny,  being  placed 
■ftn-  eich  in  bnckettl  are  Catania  (Aciralc),  Mnsiu  (Upaii, 
NicoM.Paltij.MonrafefCalnniBttu.Girgenti),  r  ■         "■  *■" 
Ujuira,  Tnpani).  Synciue  (Ca1UK>rofie.  Noto.  Pii 
■— "—     "--■'■■    loimeriy  calkd  the  (ixnu 
Fnd  nl  the  i»lh  century.    Ni 


y*a(  Italy. 


ported  grain  u 

uland  atili  ja^~. ,  , —  ^—,  -«  , , ww-j 

barely  ujffica  [or  Ibe  cDniumpEiiin  gf  a  porvlatum  of  whkh  biead 
n  almoet  the  uclusive  diet.  The  fallinf-flif  in  the  eiportation  of 
cercalt  a  not  a  con*H|uence  of  any  dccadoice  in  SkUian  africulture. 
biit  nther  of  the  increaje  of  populalumj  irfrich  rwarly  doubled 
■ithln  the  lOlh  ctnluiy.  Two  lypta  of  ajiicultiiie  prevail  in 
Sicily— the  emenuve  and  the  inlenjive.    Thrtormer  covera  mainly 

airkultuie.  Tbev  boklingi  are  uiuall^  called  fniJi  or  lolVimdi, 
Their  onnirirlon  alternate  the  cuilivalion  ol  Bhcal  nilh  Ihlt  of 
birlev  and  bcana.    During  the  yenn  in  which  the  nil  i>  alloivtd  to 

cattle,  but  the  povern'  of  the  luituie  i>  luch  that  at  leait  two 
bectwtt  are  irquirrd  (or  the  mainicnance  of  every  aninul.  Thit 
poverty  ii  due  to  the  lack  of  rain,  which,  though  attaimne;  an  aooual 
■vcniEF  of  JO  in.  at  Palermo,  reacho  only  ji  lu.  at  Syracuv  on  the 
eiu  coau,  and  about  I9t  ia.  at  Calianixctta.  on  the  antral  hifh 
plateau-  The  flyirem  of  extensive  cultivation  proper  to  the  loJifo*iai 
siva  an  annual  avrrage  groai  retura  d[  about  200  lire  per  httta^ 

^ninw^^UP^uTlun  in  SicHy  b  limited  to  fruit  tieei  and  iruil- 
beai^nepUnta,  and  ii  not  combined  with  the  culture  of  cereali  and 
veictablei.  aa  lo  central  and  parti  of  northern  Italy.    Originally 

-t-    c:-:!:-.. . —    »^.«    J.«.    ^  ..Krnat^r  .ifffimllin     hut 


of  larje  dtiea.    ACnondl  are  freely  cultivated,  and  they  leein  to  be 
Ihc  only  trm  luiceptible  aln  of  cultivation  upon  the  hUifinidi 

vSb  nort*'  an^tlSllial  E^^'^Ha^l  niu  arc''[™™'Tn  woodi 

or  forage),  fili,  and  peachei  air  widely  grown, 
I u.  pijoKhio  and  the  manna-aah  yield 

"  "  '  " '  "'  iiiy.  T^ 


of  which  are  uied  for  taonirw,  and  the  prickly  pear  grow  I 

latter  fruit  connitutet,  with  brad,  the  Maple  food  of , 

part  of  the  runl  population  for  Kvenl  monthi  in  the  year.    The 
cultivation  of  cotton,  which  iprrad  during  the  American  War  of 


iltvTT,  yielrK  bes^iet  wheat, 

.    ..      idoubtedty 
a  of  Callani«etta 


TDOMoTVet  the  *aol  harven  ia  Kuce,  and  the  pro- 
ductioo  ot  bunet  a  ae^ifibte  gnantity,  (boufh  there 
of  the  principal  producl  of  Sicilian  paMun  landa. 
cTiee*e  01  vanoui  kiadi.  foe  which  tboe  Ii  ti  lively  local  demand. 
The  SJcUian  race  ol  hociea  woold  be  (ood  but  that  It  ii  not  prolific, 
and  haa  degcaerated  In  comeauence  of  imufficieot  nourithmcot  and 
overworlc.  A  better  bivd  of  bonei  ii  being  obtained  by  mote  care- 
ts the  gtwefaawnl.  Donkryi  and  muin  of  varioui  breed*  arc  good. 
and  maU  be  belter  were  they  not  10  of  tm  weakened  by  heavy  woric 
before  attaialaf  full  maturity. 

Arub.— The  ibKnce  of  lonata,  which  cover  hardly  j%  of  the 
total  area  of  the  itland.  coniiitutei  a  Kiioua  obnacle  to  the  pioa- 
peritf  al  Sicilian  paitoni  and  agrarian  undcrtaUngi.  The  few 
remaudng  fofeati  are  almoat  all  grouped  around  Etna  aad  upon  the 
high  lone  af  the  Madonian  Mountaini,  a  nngt  which  riiei  40  m. 
WOK  of  Palermo,  running  porallcl  to  the  northern  coaet  almoel  aa 
far  aa  Meiiina,  and  of  which  many  peaka  reach  nearly  6000  ft.  above 
tbeiea.    Here  they  on  chiefly  campoacd  of  oaki  and  cbettnuti. 

In  that  part  of  the  iilatHl  which  ia  cultivital  inlennvely  lome 
iDo  millioa  gallon  of  wine  are  annually  produced.  Had  aot  the 
ptaylloaera  devaitawd  the  vincyardi  during  the  Ian  decade  of  the 
igth  century,  the  production  would  be  coniiderably  higher ;  7,71»,odo 
gallon!  ol  olive  oil  and  ijoo  million  orangn  and  Icmona  are  alio 
produced,  beaidea  the  other  minor  pioducti  ah'»»  r*r*mM*  tA  Tk^ 
loae  of  the  fah^adf,  or  eneniin  cultvie, 
nearly  Imojoed  buabeli  of  barley  and  beant  <•< 

iTiaiiif.— The  mon  important  Sicilian  mint 

autphur.  which  ia  mined  pnodpally  in  the  pro^r 

and  Gir|enll.  and  in  minor  miantitin  in  thoK  of  Palenno  and 

due  to  the  competition  of  mritet.  to  the  tubdivinon  of  the  minra, 
ID  aniinualed  method',  ai^  to  a  lericr  of  other  cauica  which  oc- 
cauoned  violent  oacillatw^ni  in  and  a  continual  reduction  of  pHcea. 
The  formation  of  the  An(lo-lulian  lulphur  nndicate  arretted  the 
downward  tendency  of  price*  and  Incraied  the  output  of  nlphur, 
u  that  the  amount  oporled  in  lB«  wu  4I4«l8  tona,  worth 
L'.liSjJi'  whcmai  lonu  year*  pieviouily  the  value  of  •olphur 
eiDoned  had  hardly  been  £900,000.  Nincteerv-tweolietha  ol^  the 
lulpfaur  coniumed  in  the  world  wa>  formerly  dravm  from  Sicilian 
min«.  while  ume  jo.ooo  pcnoBi  weie  empkiyed  in  the  eitrac- 
tion,  manufacture,  transport  and  trade  in  Ibe  mineraL  But  the 
development  ol  the  United  Stale*  Hilphur  induKry  al  the  beginning 
of  Ihe  loth  century  created  csnsdcrable  difEcultie*,  including  the 
piacliisl  kiB  of  Ihe  United  Sute*  market.    In  l$o6,  when  the  con- 

^~-  -- '"-i  Angh^Sicilian  Sulphur  Company  was  about  to  expire. 

mt  decreed  that  it  should  be  lonned'inlo  an  c4iligalory 
'  a  term  f>f  twelve  yean  frH*  the  control  of  all  •ulphur 
Sicily,  and  ciempud  from  taxation  and  k^l  dun. 
oreirn  compnnic*  established  in  Italy  to  evploit  induetrie*  10  which 
ulphur  ii  a  princinl  element.  The  Bank  of  Sicily  wat  further 
iblTaed  to  make  ad«nce*  to  the  .ulphur  indujtry  up  10  lour-Bftha 
if  the  value  ni  Ihg  *ulphur  deposited  in  the  warehouses-  The  ex- 
lorla  of  lulphur  in  December  190S  were  rf.JJ*  Ions,  as  compared 

l,I9'.7I0  ton*  (value  about  £l,5Jlja^  and  the  lolal  ciportl 
io8,98o  loni,  as  compred  with  4?0.^i  Ion.  in  1905. 

ali-™Thefn™w"irdi«TlW("r^M-wjter™'Tra|ini?and°lhe 

if  the  indunry  yielded  in  1899  about  180,000  ton.  per  annum,  worth 
:eo,oao.  while  in  iao&  about  300.000  ton.  were  made  at  Trapanl 

Oaicr  /ndiuJriU.— Deep-Hit  Saherie 
wentythouKand  Sicilian*,  ^locxerciat 
out*  of  their  i*Und,  but  a'orig  the 

HoiDcco  10  Tripoli.     In  it^  (flii  la  .  ,._ 

aatidic*  have  been  isaurd)  350  hihine  amtcki  weTT.in  active  service, 
[iving  a  catch  of  i^to  ton*  ot  £ah.   Approximately,  Ihe  value  of  the 
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pro6ts  «cf«  aboQt  £7S,2^*  the  expenses  being  £64,664.  The  sponge 
diyen  brought  up  sponges  valued  at  £34i63a  Toe  estimated  hauls 
of  tunny  fisn  were  5534  tons,  valued  at  ^110.3341. 

The  majority  of  the  scanty  Sicilian  industries  are  directly  con- 
nected with  various  branches  of  agriculture.  Such,  for  induce, 
is  the  preparation  of  the  elements  of  dtric  add,  which  is  manu- 
factured at  an  establishment  at  Messina.  (Mder  and  more  flourishing 
i»  the  Marsala  industry.  Marsala  wine  is  a  product  of  the  western 
vineyards  situated  slightly  above  sea-leveL  In  1899,  wine  was 
enputted  to  the  valw  of  more  than  ^130.000.  while  in  1906,  34,080 
pipes  df  the  value  of  £361,300  were  skipped.  The  quantity  consumed 
m  Italy  b  far  greater  than  that  exported  abroad. 

Anochcr  flourishing  Sidlian  industry  carried  on  by  a  laige  number 
of  small  bouses  is  that  of  preserving  vrntables  in  tins.  Artichokes 
and  tomato  sauce  are  the  prindpal  of  these  products,  of  which 
Kversl  doxen  million  tins  are  annually  enorted  from  Sicily  to  the 
Italian  mainland,  to  Germany  and  to  South  America.  Manu- 
factories of  furniture,  carriagesj^loves,  matches  and  leather  exist 
in  laige  Dumber  in  the  islano.  Thcv  are,  as  a  rule,  small  in  extent, 
and  are  managed  by  the  owners  witn  the  help  of  five,  ten  or  at  most 
twenty  workmen.  There  are  several  glass  works  at  Palermo,  a 
coctoo  dyeing  works  at  Mcsuna.  and  a  large  metal  foundry  at 
Palermo.  Large  shipbuflding  yards  and  a  yard  for  the  construction 
of  tnan  and  railway  carriages  haVe  been  constructed  in  the  latter 
dty.   There  are  dry  docks  both  at  Palermo  and  Messina. 

Cammmmicatimu. — Before  i860  there  was  no  railway  in  Sidly. 
The  total  lei^th  of  Sidlian  railways  is  now  890  m.,  all  single  lines. 
Their  conatniction  was  rendered  very  costly  by  the  mountainous 
character  of  the  Idand.  They  formed  a  separate  system  (the  Rete 
Sicula)  until  in  1906,  like  the  rest  of  the  railwa>rs  of  Italy,  they  passed 
into  the  luunds  of  the  state,  with  the  exception  of  the  line  round 
Mount  Etm  and  the  line  from  Palermo  to  CoHeone.  Messina  is 
connected  with  the  railway  system  of  the^mainbnd  by  ferry-boats 
from  Villa  S.  Giovanni  ana  Reggio,  on  which  the  through  carriages 
are  cuuveyed  across  the  straits.  From  Messina  lines  run  iJong  the 
Borthera  coast  to  Palermo,  and  along  the  east  coast  via  Catania  to 
Syracuse:  the  latter  line  b  probnged  alor^  the  south  of  the  bbnd 
(sometimes  approaching,  sometimes  leaving  the  coast)  vb  Canicatti 
as  far  as  An^jona  Calcuue,  Girgenti  and  rorto  Empedode.  From 
Catanb  another  Une  runs  westward  through  the  centre  of  the  isbnd 
vb  S  Caterina  Xirfoi  (with  a  bmnch  to  Canicatti)  to  Roccapalumba 
(with  a  branch  to  Aragoru  Caldare)  and  thence  northwards  to 
Termini,-  on  the  line  between  Messina  and  Palermo.  Thb  b  the 
direct  route  itmn  (^tanb  to  Pabrmo.  From  Catania  begins  the 
Une  round  Etna  following  its  south,  west  and  northern  slopes,  and 
ending  at  Gbrre  Riposto  on  the  east  coast  railway.  From  Valsavob 
(14  m.  S  of  Catania  on  the  line  to  Syracuse)  a  branch  line  runs  to 
Cialcagirone.  From  Palermo  a  line  runs  southwards  to  Corbone  and 
&  Carlo  (whence  there  are  diligences  to  Scboca  on  the  south  coast) 
and  anotmar  to  Castelvetrano,  Marsab  and  Trapani,  going  first 
almost  as  far  as  the  south  coast  and  then  running  first  west  and  then 
north  along  the  west  coast.  The  only  part  of  the  coast  of  the  isbnd 
which  h^  no  railways  b  that  portion  of  the  south  coast  between 
Porto  Empedocb  and  Castelvetrano  (Scbcca  lies  about  midway 
between  these  two  points),  where  a  road  already  exists,  and  a  railway 
is  pfDJected,  and  tne  predpitous  north  coast  between  Palermo  and 
TrapanL  A  steam  tramway  runs  from  Messina  to  the  Faro  at  the 
north-east  extremity  of  the  Isbnd,  and  thence  along  the  north  coast 
to  Barcelona,  and  another  along  the  east  coast  from  Messina  to 
Giampiliini:  whib  the  island  b  fairly  well  provided  with  hi^h  roads, 
but  b  very  backward  in  rural  communbations,  there  being  only 
344  yds.  Of  road  per  sq.  m.,  as  compared  with  ia8o  yds.  in  north 
ItJy.  The  craununicatioru  by  sea.  however,  are  at  least  as  important 
as  those  by  bnd.  even  for  passengers.  A  steamer  leaves  Naples 
every  night  for  Pabrmo.  and  vice  vem,  the  journey  (30S  m.) 
being  done  in  11  hours,  whib  the  journey  by  rail  (438  m.).  including 
the  crossing  of  the  Straits  of  Messina  taxes  194  hours;  and  the 
weekly  steanier  from  Naples  to  Messina  f3i6  m.)  takes  13  hours, 
whib  the  joorney  by  rail  and  ferry  boat  (393  m.)  takes  14  hours. 
Palermo,  Messina  and  Catanb  are  the  most  important  harbours, 
the  former  being  one  of  the  two  headquarters^  (the  other,  and  the 
■jawi  oae.  b  Genoa)  of  the  Navigazione  Cenerale  Italbna.  and  a  port 
of  ^n  for  the  steamera  from  Italy  to  New  York.  Emigranu  to  the 
number  of  37^638  MTt  PaJermo  direct  for  New  York  in  1906,  and 
BO  less  than  4iS,770  in  1905,  whib  othen  embarked  at  Messina  and 

Themowcment  of  trade  in  these  three  ports  may  be  shown  by  the 
(oQowiog  tabb: — 


Pabrmo. 

Messina.* 

Caunia. 

1900 

1904 

Tgo6 

Toonage  of  shipping     . 
M         Roods  bnded 

Z         goods  boded 
■hipping 

1.658.848 
398.718 

3,398.054 
445.036 

2*403.85 1» 

1.683.344 

213,624 

2,265.381 

315414 
3.574.872 

1.345.954 

235.575 

1.503.678 

309,514 
1.542.530 

Of  the  other  harbours,  Porto  Empedocb  and  Licata  share  witn 
Catanb  most  <rf  the  sulphur  export  trade,  and  the  other  ports  of 
m>te  are  Marsab.  Trapani,  Syracuse  (Whbh  shares  with  the  roadp 
stead  of  Mazzarelli  the  asphalt  export  trade).  The  total  importation 
of  coal  in  1906  amounted  to  519478  tons,  practically  all  British. 

In  IQ04,  75.779  Sicilians  were  regbtered  as  seamen,  and  xio 
mships  with  a  gross  tonnage  of  145.702  were  rnj;istered  in  Sbily. 


_  rnjistered 

Bamomic.  IntdUOudt  and  Jiaral  CondUunu,—'At  a  general  rule, 
trade  and  the  increase  of  production  have  not  kept  pace  with  the 
devdopment  of  the  ways  of  communbation.  The  poverty  of  the 
Sidlian  popubtbn  b  accentuated  by  the  unequal  dbtributbn 
of  wealth  among  the  different  classes  of  sodety.  A  small  but 
compamtivdy  wealthy  dass-^coraposed  prindpafly  of  the  owncn 
of  M/«/0iid»— resides  habitually  in  the  large  dties  of  the  island, 
or  even  at  Naples,  Rome  or  Paris.  Yet  even  if  all  the  wealthy 
bndowners  resided  on  their  estates,  their  number  would  not  be 
sufficbnt  to  enabb  them  to  jA^y  in  local  pubUc  lilfe  a  part  corre- 
sponding to  that  of  the  Englbn  gentry.  On  the  other  hand,  the  class 
whbh  would  elsewhere  be  called  the  mlddb  class  is  in  Sicily  ex- 
tremely poor.  The  origin  of  most  of  the  abuses  which  vitbte  Sicilbn 
politbal  life,  and  of  the  frequent  scandab  in  the  representative  local 
adminbtrations,  b  to  be  found  in  the  straitened  oondition  of  the 
Sbilbn  middle  classes. 

Emigratbn  only  attained  serious  proportbns  within  the  last 
decade  of  the  19th  century.  In  1897  the  permanent  emigration 
from  the  isbnd  was  15.994,  in  1898,  31.330,  and  in  1899,  34.604. 
Since  then  it  has  much  increased:  in  1005  the  emigrants  numbered 
106.000,  and  in  IQ06,  137,000  (3*5%  of  the  popubtbn).  Of  these 
atxNit  three-fourths  would  be  adults;  but  the  popubtion  has  in- 
creased so  fast  as  more  than  to  cover  the  deficiency — with  the  dis- 
advanuge,  however,  that  in  three  yean  330,000  workera  were  replaced 
by  330,000  infants. 

Toe  moral  and  intellectual  defecu  of  Sbilbn  society  are  in 
part  results  of  the  economb  difficulties,  and  in  part  the  effect 
of  bad  customs  introduced  or  maintained  during  tne  long  period 
of  Sidlbn  isobtbn  from  the  rest  of  Europe.  When,  in  i860. 
Sidly  was  incorporated  in  the  Italian  kingdom,  hardly  a  tenth  of 
the  popubtbn  could  read  and  write.  Upon  the  completion  of  unity, 
elementary  schools  were  founded  everywhere;  but,  though  educatbn 
was  free,  the  indigence  of  the  peasants  in  some  regions  prevented 
them  from  taking  full  advantage  of  the  opportunities  oiFTcred. 
Thus,  even  now,  60%  of  the  Sbilbn  conscripts  come  up  for  military 
servi<x  unabb  either  to  read  or  to  write.  Secondary  and  superior 
educatbn  b  more  diffused.  The  pupils  of  the  secondary  schools  in 
Sbtly  number  3^^  per  1000,  the  maximum  bdng  6*60  in  Liguria 
and  the  minimum  1.65  in  Basilicata. 

Brigandage  of  the  classical  type  has  almost  disappeared  from 
Italy.  The  true  brigands  haunt  only  the  most  remote  and  most 
inaccessible  mountains.  Publb  security  b  better  in  the  east  than 
in  the  west  portbn  of  the  isbnd.  Criminal  statUtics,  though  sbwfy 
diminbhing.  are  still  high — murders,  whbh  are  the  most  frequent 
crimetf,  having  been  37  per  100.000  inhabitants  in  1897-1898  and 
3$-33  per  100,000  In  190^,  as  against  3.57  in  Lombardy,  3KX>  in  the 
district  of  Venetb,  4.50  in  Tuscany  and  5*34  in  Piedmont.  Vblent 
assaults  with  infliction  of  serious  wounds  are  also  frequent.    Thb 

readiness  to  commit  bloodshed  b  ' * *-' *-' *- * 

ment  of  the  Mafia  (9.S.). 


brgely  attributabb  to  the  sen 
{G,  G.  C;  G.  Mo.;  T.  As.) 


senti- 


'  The  hii^  proportioo  of  shipping  entering  Messina  b  due  to  its 
ia  the  Sccaita.  ^Steamships  only. 
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The  geographical' position  of  Sicily  led  almost  ai  a'maUer  of 
necessity  to  its  hbtorical  position,  as  the  meeting-pbce  of  the 
natbns,  the  battle-field  of  contending  races  and  creeds.  For 
thb  reason,  too,  Sicily  was  never  in  hbtoric  times  (nor,  it  seems, 
in  prehbtoric  times  either)  the  land' of  a  single  nation:  her 
bbtory  exbts  mainly  in  its  relation  to  the  history  of  other  bnds. 
Lying  nearer  to  the  mainland  of  Europe  and  nearer  to  Africa 
than  any  other  of  the  great  Mediterranean  islands,  Sicily  b, 
next  to  Spain,  the  connecting-link  between  those  two  quarten 
<A  the  world.  It  stands  also  as  a  breakwater  between  the  eastern 
and  western  divisions  of  the  Mediterranean  Sea.  In  prehbtoric 
times  those  two  divisions  were  two  vast  lakes,  and  Sicily  b  a 
surviving  fragment  of  the  land  which  once  united  the  two 
continents.  That  Sidly  and  Africa  were  once  joined  we  know 
only  from  modem  sdentific  research;  that  Sicily  and  Italy  were 
once  joined  b  handed  down  In  legend.  Sicily  then,  compara- 
tively near  to  Africa,  but  much  nearer  to  Europe,  has  been  a 
European  bnd,  but  one  spedaJly  open  to  invasion  and  settlement 
from  Africa.  It  has  been  a  part  of  western  Europe,  but  a  part 
which  has  had  specblly  dose  reUtions  with  eastern  Europe. 
It  has  stood  at  various  times  in  dose  connexion  with  Greece, 
Africa  and  Spain;  but  its  dosest  connexion  has  been  with 
Italy.  Still  the  hbtory  of  Sidly  should  never  be  looked  on  as 
simply  part  of  the  hbtory  of  Italy.    Lying  thus  between  Europe 
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and  Africa,  Sicily  has  been  the  battle-field  of  Europe  and  Africa. 
That  is  to  say,  it  has  been  at  two  separate  periods  the  battle-fidd 
of  Aryan  and  Semitic  man.  In  the  later  stage  of  the  strife  it 
has  been  the  battle-field  of  Christendom  and  Islam.  This  history 
Sicily  shares  with  Spain  to  the  west  of  it  and  with  Cyprus  to  the 
east.  And  with  Spain  the  island  hss  had  severs]  direct  points 
of  connexion.  There  was  in  all  likelihood  a  near  kindred  between 
the  earliest  inhabitants  of  the  two  lands.  In  later  times  Sicily 
was  ruled  by  Spanish  kings,  both  alone  and  in  union  with  other 
kingdoms.  The  connexion  with  Africa  has  consisted  simply 
in  the  settlement  of  conquerors  from  Africa  at  two  periods, 
first  Phoenician,  then  Saracen.  On  the  other  hand,  Sicily  has 
been  more  than  once  made  the  road  to  African  conquest  and 
settlement,  both  by  Sicilian  princes  and  by  the  Roman  masters 
of  Sicfly.  The  connexion  with  Greece,  the  most  memorable  of 
all,  has  consisted  in  the  settlement  of  many  colonies  from  old 
Greece,  which  gave  the  isUnd  the  most  brilliant  part  of  its 
hbtory,  and  which  made  the  greater  part  practically  Greek. 
This  Greek  element  was  strengthened  at  a  later  time  by  the  long 
connexion  of  Sicily  with  the  Eastern,  the  Greek-speaking,  division 
of  the  Roman  empire.  And  the  influence  of  Greece  on  Sicily 
has  been  repaid  in  more  than  one  shape  by  Sicilian  rulen  who 
have  at  various  times  held  influence  and  dominion  in  Greece 
knd  elsewhere  beyond  the  Adriatic.  The  connexion  between 
Sicily  and  Italy  begins  with  the  primitive  kindred  between  some 
of  the  oldest  elements  in  each.  Then  came  the  contemporary 
Greek  colonisation  in  both  lands.  Then  came  the  tendency 
in  the  dominant  powers  in  southern  Italy  to  make  their  way 
into  Sicily  also.  Thus  the  Roman  occupation  of  Sicily  ended 
the  struggle  between  Greek  and  Phoenician.  Thus  the  Norman 
occupation  ended  the  struggle  between  Greek  and  Saracen. 
Of  this  last  came  the  long  connexion  between  Sicily  and  southern 
Italy  under  several  dynasties.  Lastly  comes  the  late  absorption 
of  SicOy  in  the  modem  kingdom  of  Italy.  The  result  of  these 
various  forms  of  Italian  influence  has  been  that  all  the  other 
tongues  of  the  island  have  died  out  before  the  advance  of  a 
peculiar  dialect  of  Italian.  In  religion  again  both  Islam  and  the 
Eastern  form  of  Christianity  have  given  way  to  its  Italian  form. 
Like  the  British  Isles,  SicQy  came  under  a  Norman  dynasty; 
under  Norman  rule  the  intercourse  between  the  two  countries 
was  extremely  dose,  and  the  last  time  that  Sicily  was  the  seat 
of  a  separate  power  it  wss  under  British  protection. 

The  Phoenician,  whether  from  old  Phoenicia  or  from  Carthage, 
came  from  lands  which  were  mere  strips  of  sea-coast  with  a 
boundless  continent  behind  them.  The  Greek  of  old  Hellas 
came  from  a  land  of  islands,  peninsulas  and  inland  seas.  So 
did  the  Greek  of  Asia,  though  he  had,  like  the  Phoenician,  a 
vast  continent  behind  him.  In  Sicily  they  all  found  a  strip 
of  sea-coast  with  an  inland  region  behind;  but  the  strip  of  sea- 
coast  was  not  like  the  broken  coast  of  Greece  and  Greek  Asia, 
and  the  inland  region  was  not  a  boundless  continent  like  Africa 
or  Asia.  In  Sicily  therefore  the  Greek  became  more  continental, 
and  the  Phoenician  became  more  insular.  Ndther  people 
ever  occupied  the  whole  island,  nor  was  dther  people  ever 
able  to  spread  its  dominion  over  the  earlier  inhabitants  very 
far  inland.  Sicily  thus  remained  a  world  of  its  own,  with 
interests  and  dilutes  of  its  own,  and  divided  among  inhabitants 
of  various  nations.  The  history  of  the  Greeks  of  Sicily  is  con- 
stantly connected  with  the  history  of  old  Hellas,  but  it  runs 
a  separate  course  of  its  own.  The  Phoenician  dement  ran  an 
opposite  course,  as  the  independent  Phoenician  settlements 
in  Sicily  sank  into  dcpendendes  of  Carthage.  The  entrance 
of  the  Romans  put  an  end  to  all  practical  independence  on  the 
part  of  either  nation.  But  Roman  ascendancy  did  not  affect 
Greeks  and  Phoenicians  in  the  same  way.  Phoenician  life 
gradually  died  out.  But  Roman  ascendancy  nowhere  crushed 
out  Greek  life  where  it  already  existed,  and  in  some  ways  it 
strengthened  it.  Though  the  Greeks  never  ^>read  their  dominion 
over  the  island,  they  made  a  peaceful  conquest  of  it.  This 
process  was  in  no  way  hindered  by  the  Roman  dominion. 

The  question  now  comes,  Who  were  the  original  inhabitants 
of  Sicily?    The  island  itself,  SusiXfa,  SicUia,  plainl/  takes 


its  name  from  the  Sicels  (ZaciXoC,  ^tcii/t),  a  people  whom  wt 
find  occupying  a  great  part  of  the  island,  chiefly  east  of  the 
river  Gela.  Tliey  appear  also  in  Italy  (see  Sicuu), 
in  the  toe  of  the  boot,  and  older  history  or  tradition  9^^^ 
spoke  of  them  as  having  in  earlier  days  held  a  large  mmS/ 
place  in  Latlum  and  elsewhere  in  central  Italy.  Tliey 
were  believed  to  have  crossed  the  strait  into  the  idand  about 
300  years  before  the  beginning  of  the  Greek  settlements,  that  is 
to  say  in  the  nth  century  B.C.  They  found  in  the  island  a 
people  called  Sicans  (cf.  Odyssey,  zxiv.  306),  who  claimed  to  be 
ainifxfioHs  (i.e.  to  have  originated  in  the  island  itself),  but  whose 
name,  we  are  told,  might  pass  for  a  dialectic  form  of  their  own, 
did  not  the  andent  writers  expresdy  afiirm  them  to  be  a  wholly 
distinct  people,  akin  to  the  Iberians.  Sicans  also  appear  with 
the  Ligurians  among  the  eariy  inhabitants  of  Italy  (Virg.  Aen. 
vii.  795,  viii.  328,  xL  317,  and  Servius's  note).  That  the  Sicels 
spoke  a  tongue  dosdy  akin  to  Latin  is  plain  from  several  Sicd 
words  which  crept  into  Sicilian  Greek,  and  from  the  Siceliot 
system  of  weights  and  measures^-^tteriy  unlike  anything  i<i 
old  Greece.  When  the  Greek  settlements  began,  the  Sicans, 
we  are  told,  had  hardly  got  beyond  the  life  of  villages  on  hill-tops 
(Dion.  HaL  v.  6).  Hyccara,  on  the  north  coast,  is  the  one 
exception;  h  was  probably  a  fishing  settlement.  The  more 
advanced  Siceb  had  their  hill-forts  also,  but  they  had  learned 
the  advantages  of  the  sea,  and  they  already  had  settlements 
on  the  coast  when  the  Greeks  came.  As  we  go  on,  we  hear  of 
both  Sicd  and  Sican  towns;'  but  we  may  suspect  that  any 
approach  to  true  city  life  was  owing  to  Greek  influences.  Neither 
people  grew  into  any  form  of  national  unity.  They  were  there- 
fore partly  subdued,  partly  assimilated,  without  much  effort. 

Tlie  investigations  of  Professor  Orsi,  director  of  the  museum 
at  S}rracuse,  have  thrown  much  light  on  the  primitive  peoples 
of  south-eastern  Sicily.  Of  palaeolithic  man  hardly  any  traces 
are  to  be  found;  but,  though  western  Sicily  has  been  com- 
paratively little  explored,  and  the  results  hardly  published  at 
all,  in  several  localities  neolithic  remains,  attributable  to  the 
Sicani,  have  been  discovered.  The  later  Siculi  do  not  appear 
to  be  a  distinct  race  (d.  P.  Orsi  in  NottMu  degli  scavi,  1898,  233), 
and  probably  both  are  branches  of  the  Libyoo-Iberian  stodL 
Whereas  other  remains  attributable  to  their  villages  or  settle- 
ments are  rare,  their  rock-hewn  tombs  are  found  by  the  thousand 
in  the  limestone  cliffs  of  south-eastern  Sicily.  Those  of  the 
earliest  period,  the  lower  limit  of  which  is  put  about  1500  B.C., 
are  aencolithic,  metal  being,  however,  rare  and  only  found  in  the 
form  of  small  ornaments;  pottery  with  linear  decoration  is 
abundant.  The  second  period  (1500-xooo  B.C.)  shows  a  great 
increase  in  the  use  of  bronse,  and  the  introduction  of  gold  and 
silver,  and  of  imported  Mycenaean  vases.  The  chid  cemeteries 
of  this  period  have  been  found  on  Plemmyrium,  the  promontory 
south  of  Syracuse,  at  Cosso  Pantano,  at  Thapsus,  at  Pantalica 
near  PalaziEolo,  at  Cassibile,  south  of  Syracuse,  and  at  Molinello 
near  Augusta.  The  third  period  (1000-500  B.a)  in  its  first 
phase  (1000-700)  shows  a  continual  increase  of  the  introduction 
of  objects  of  Greek  origin;  the  pottery  is  at  first  imported 
geometric,  and  then  vases  of  local  imitation  ^^>ear.  Typical 
cemeteries  are  those  of  Monte  Finocchito  near  Noto,  of  Noto 
itself,  of  Pantalica  and  of  Leontinu  In  the  second  phase  (700- 
500  B.C.),  sometimes  called  the  fourth  period,  proto-Corinthian 
and  Attic  black  figured  vases  are  sometimes,  though  rardy, 
found,  while  local  geometric  pottery  develops  considerably.  But 
the  form  of  the  tombs  always  remains  the  same,  a  small  low 
chamber  hewn  in  the  rock,  with  a  rectangular  opening  about 
2  by  a|  ft.,  out  of  which  open  other  chambeis,  each  with  its 
separate  doorway;  and  inhumation  b  adopted  without  excep- 
tion, whereas  in  a  Greek  necropolis  a  low  percentage  of  cases  of 

*  Leontini,  Me^ara.  Naxot,  Syracuse^  Zande  are  all  recofded  as 
sites  where  the  Sicd  gave  way  to  the  Greek  (in  regard  to  Syracuse 
{q.v\  this  has  recently  been  proved  to  be  true),  miile  many  other 
towns  remained  Sicel  longer,  among  them  Abacaenum.  Aeyrium. 
Aiaonts,  Centuripac,  Cephaloedium,  bngyum,  Hadranum,  Halaesa* 
Henna,  Herbessus.  Heroita,  Hybia  Galeatis,  Ineasa,  Kale  Akte. 
Menaenum,  Moigantins.  The  sites  of  acvcfal  of  these  towns  are 
doubtful ' 
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cranatioa  b  always  present.  Typical  cemeteries  of  this  period 
have  been  found  at  licodia  Eubn,  Ragusa  and  Grammichde. 
After  the  failure  of  Ducetius  to  re-establish  the  Sicel  nation- 
ality, Greek  civilization  triumi^ied  over  that  of  the  Sicelt 
entirely,  and  it  has  not  yet  been  possible  to  trace  the  survivab 
of  the  latter.  Sec  Orsi  in  RSmiscke  MiUeUungen,  1898,  305 
sqq.,  and  Atii  dd  Congresso  IfUenuattonaU  di  Scieme  Stariche 
(Rome,  April  1903);  also  Arckcologia  (Rome,  1904,  X67-X91). 
.  In  the  north-west  comer  of  the  island  we  find  a  small  territory 
occupied  by  a  people  who  seem  to  have  made  much  greater 
advances  towards  civilized  life.  The  Elymi  were  a  penile  of 
uncertain  origin,  but  they  claimed  a  mixed  descent,  partly 
Trojan,  partly  Greek.  Thucydides,  however,  unhesitatingly 
reckons  them  among  barbarians.  They  had  considerable  towns, 
as  Segcsta  and  Eryz,  and  the  history,  as  well  as  thereraains,  of 
Segesta,  shows  that  Greek  influences  prevailed  among  them 
very  early,  while  at  Eryx  Phoenician  influence  was  stronger. 

But,  as  we  have  abeady  seen,  the  Greeks  were  not  the  first 
colonizing  pe(^>Ie  who  were  drawn  to  the  great  island.  As  in 
Cyprus  and  in  the  islands  of  the  Aegean,  the  Phoenicians 
were  before  them.  And  it  is  from  this  presence  of  the  highest 
forms  of  Aryan  and  of  Semitic  man  that  the  history  of  Sicily 
draws  its  hi^cst  interest.  Of  Phoenician  occupation  there  are 
two,  or  rather  three,  marked  periods.  We  must  always 
remember  that  Carthage — the  new  dty-^was  one  of 
the  latest  of  Phoenician  foundations,  and  that  the  days 
of  the  Carthaginian  dominion  show  us  only  the  latest 
form  of  Phoenician  life.  Phoenician  settlement  in  Sicily  began 
before  Carthage  became  great,  perhaps  before  Carthage  came 
into  being.  A  crowd  of  small  setUements  from  the  old  Phoenicia, 
settlements  for  trade  rather  than  for  dominion,  factories  rather 
than  colonies,  grew  up  on  promontories  and  small  islands  all 
round  the  coast  (Thuc.  vL  2).  These  were  unable  to  withstand 
the  Greek  settlers,  and  the  Phoenicians  of  Sicily  withdrew  step 
by  step  to  form  three  considerable  towns  in  the  north-west  comer 
of  the  island  near  to  the  Elymi,  on  whose  alliance  they  relied, 
and  at  the  shortest  distance  by  sea  from  Carthage — Motya, 
SokMisor  Soiuntum,  and  Panormus  (see  Palebmo). 

Our  cariier  notices  of  Sicily,  of  Sicds  and  Sicans,  in  the  Homeric 
poems  and  dsewhere,  are  vague  and  legendaiy.  Both  races 
appear  as  ^ven  to  the  buying  and  selling  of  slaves 
{Oi.  XX.  383,  xxiv.  3i).  The  intimate  connexion  be- 
tween old  Hdlas  and  Sicily  begins  with  the  foundation 
of  the  Sicilian  Naxos  by  Chalcidians  of  Euboea  under 
Theodes,  which  is  assigned  to  735  B.C.  (Thuc  v.  3-5).  The  site,  a 
low  promontory  on  the  east  coast,  immediately  below  the  heif^t 
of  Tauromenium,  marks  an  age  which  had  advanced  beyond 
the  hill-fortress  and  which  thoroughly  valued  the  sea.  The  next 
year  Corinth  began  her  system  of  sctUement  in  the  west:  Corcyra, 
the  path  to  Sicily,  and  Syracuse  on  the  Sicilian  coast  were 
planted  as  parts  of  one  enterprise.  From  this  time,  for  about 
150  years,  Greek  settlement  in  the  island,  with  some  intervals, 
goes  steaifily  on.  Both  Ionian  and  Dorian  colonies  were  planted, 
both  from  the  older  Greek  lands  and  from  the  older  Sicilian 
settlements.  The  east  coast,  nearest  to  Greece  and  richest  in 
good  harbours,  was  occupied  first.  Here,  between  Naxos  and 
Syncose,  arose  the  Ionian  cities  of  Leontini  and  Catana  (728 
BX.),  and  the  Dorian  Megara  Hyblaea  (7  26  b.c)  .  Settlement  on 
the  sonth-westera  coast  began  about  688  B.C.  with  the  joint 
Cretan  and  Rhodian  settlement  of  (Sela,  and  went  on  in  the 
foundatioa  of  Selinus  (the  most  distant  Greek  dty  on  this  side), 
of  Camarfna,  and  in  582  b.c.  of  the  Gdoan  settlement  of  Acragas 
(.^grigentum,  Girgenti),  planted  on  a  high  hill,  a  little  way  from 
the  sea,  which  became  the  second  dty  of  Hellenic  Sicily.  On 
the  Bcnrth  coast  the;  Ionian  Himera  (founded  in  648  b.c.)  was 
the  only  Greek  dty  in  Sicfly  itself,  but  the  Cnidhms  founded 
Lipara  in  the  Aeolian  Islands.  At  the  north-east  comer, 
oppMite  to  Italy,  and  commanding  the  strait,  arose  Zande,  a 
dty  of  uncertain  date  (first  quarter  of  the  7th  century  b.c.)  and 
nixed  origin,  better  known  as  Messana  (Messene,  Messina). 

Thus  neariy  all  the  east  coast  of  Sicily,  a  great  part  of  the 
aoiitk  coast,  and  a  much  smaller  part  of  the  north,  passed  into 


the  hands  of  Greek  8ett]erft--Siceliots  (ZiMXitlinu),  as  dis- 
tinguished from  the  native  Sicds.  This  was  one  of  the  greatest 
advances  ever  made  by  the  Greek  people.  The  Greek  element 
began  to  be  predominant  in  the  island.  Among  the  earlier 
inhabitants  the  Sicds  were  already  becoming  adopted  Greeks. 
Many  of  them  gradually  sank  into  a  not  whoUy  unwilling  subjec- 
tion as  cultivators  of  the  soil  under  Greek  masters.  But  there 
were  also  independent  Sicd  towns  in  the  interior,  and  there  was 
a  strong  rdigbus  intercommunion  between  the  two  races.  Sicel 
Henna  (Enna,  Castrogiovanni)  is  the  spedal  seat  of  the  wonhip 
of  Demeter  and  her  dauj^ter. 

The  Phoenicians,  now  shut  up  in  one  comer  of  the  island, 
with  Selinus  on  one  side  and  Himera  on  the  other  founded  ri^t 
in  their  teeth,  are  hitter  enemies;  but  the  time  of 
their  renewed  greatness  under  the  headship  of  Carthage  ^""y— * 
has  not  yet  come.  The  7th  century  b.c.  and  thcj^^^^ 
early  part  of  the  6th  were  a  time  in  which  the  Greek 
dties  of  Sicily  had  their  full  share  in  the  general  prosperity 
of  the  Greek  oobnies  everywhere.  For  a  while  they  outstripped 
the  dties  of  old  Greece.  Their  political  constitutions  were 
aristocratic;  that  is,  the  franchise  was  confined  to  the  descend- 
ants of  the  original  settlers,  round  whom  an  cxduded  body 
{jmStm  or  fUbs)  was  often  growing  up.  The  ancient  kingship 
was  perh^  kept  on  or  renewed  in  some  of  the  Sicdiot  and 
Italiot  towns;  but  it  is  more  certain  that  dvil  dissensions  led 
very  early  to  the  rise  of  tyrants.  The  most  famous  if  not  the 
first'  is  Phalaris  {q.v.)  of  Acragas  (Agrigentum),  whose  exact 
date  is  uncertain,  whose  letters  are  now  cast  adde,  and  whose 
brazen  bull  has  been  called  in  question,  but  who  clearly  rose  to 
power  very  soon  after  the  foundation  of  Acragas.  Under  his 
rule  the  dty  at  once  sprang  to  the  first  place  in  Sidly,  and  he 
was  the  first  Sioeliot  ruler  who  hdd  dommion  over  two  Greek 
dties,  Acragas  and  Himera.  This  time  of  prosperity  was  also 
a  time  of  intellectual  progress.  To  say  nothing  of  lawgivers 
like  Charondas,  the  line  of  Sicdiot  poets  began  eariy,  and  the 
circumstances  of  the  island,  the  adi^tion  of  many  of  its  local 
traditions  and  bdiefs~perh^)s  a  certain  intermingling  of 
native  blood — gave  the  intellectual  life  of  Sidly  a  dumuter  in 
some  things  d^tinct  from  that  of  old  Hdlas.  Stesidiorus  of 
Himera  (c.  632-556  B.a)  holds  a  great  place  among  the  lyric 
poets  of  Greece,  and  some  place  in  the  political  history  of  Sidly 
as  the  opponent  of  Phalaris.  The  architecture  and  sculpture 
of  this  age  have  also  left  some  of  their  most  remarkable  monu- 
ments among  the  Greek  dties  of  Sidly.  The  remains  of  the  old 
temples  of  Selinus,  with  their  archaic  metopes,  attributed  to  the 
6th  century  B.C.,  show  us  the  Doric  style  in  its  earlier  state.  In 
this  period,  too,  begins  the  fine  series  of  Sicilian  coins  (see 
NuiasicATics:  Sicily), 

This  first  period  of  Sidlian  history  lasts  as  long  as  Sicfly  remains 
untouched  from  any  non-Hellenic  quarter  ouUide,  and  as  long 
as  the  Greek  dties  in  Sidly  remain  as  a  rule  independent 
of  one  another.  A  change  begins  in  the  6th  century 
and  is  accomplished  early  in  the  5th.  The  Phoe- 
nician settlements  in  Sidly  become  dependent  on  Carthage, 
whose  growing  power  beghis  to  be  dangerous  to  the  Greeks 
of  Sicily.  Meanwhile  the  growth  of  tyrannies  in  the  Greek 
dties  was  b^inning  to  group  several  towns  together  under  a 
single  master,  and  thus  to  increase  the  greatness  of  partioilar 
dties  at  the  expense  of  their  freedom.  Thus  Thero  of  Acragas 
(488-472),  who  bean  a  good  character  there,  acquired  also, 
like  Phalaris,  the  rule  of  HLmera.  One  such  power  held  dominion 
both  in  Italy  and  Sicfly.  Anaxilaus  of  Rhc^um,  by  a  long  and 
strange  tale  of  treachery,  occupied  Zande  and  changed  its  name 
to  Messana.  But  the  greatest  of  the  Sicdiot  powen,  that  of 
the  Demomenid  dynasty,  began  at  Gda  in  505,  and  was  in  485 
translated  by  Gdo  {q.v.)  to  Syracuse.  That  dty  now  ^^ 
became  the  centre  of  a  greater  dominion  over  both 
Greeks  and  Sicds  than  the  island  had  ever  before  seen.  But 
Gcio,  like  several  later  tyrants  of  Syracuse,  takes  his  place — 
and  it  is  the  redeeming  point  in  the  position  of  aU  of  them— as 

*  Panaetius  of  Leontini  (60S  B.c.)  is  aaid  to  have  been  the  eariiest 
tyrant  in  Sidly. 
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the  champion  of  Hdlas  against  the  barbarian.  The  great  double 
invasion  of  480  B.C.  was  planned  in  concert  by  the  barbarians 
of  the  East  and  the  West  (Diod.  xi.  i;  schol.  on  Pind.,  Pytk.  i. 
146;  Grote  V.  294).  While  the  Persians  threatened  old  Greece, 
Carthage  threatened  the  Greeks  of  Sicily.  There  were  Sicdiots 
who  played  the  part  of  the  Medizers  in  Greece:  Sdinus  was  on 
the  side  of  Carthage,  and  the  coming  of  Hamilcar  was  immediately 
brought  about  by  a  tyrant  of  Himera  driven  out  by  Thero.  But 
the  united  power  of  Gelo  and  Thero,  whose  daughter  Damarete 
Gelo  had  married,  crushed  the  invaders  in  the  great  battle  of 
Himera,  won,  men  said,  on  the  same  day  as  Salamb,  and  the 
victors  of  both  were  coupled  as  the  joint  deliverers  of  Hellas 
(Herod,  vii.  165-167;  Diod.  zz.  30-25;  Pind.  PyUt.  i.  147-156; 
Simonides,  fr.  42;  Polyaenus  i.  27).  But,  while  the  victory 
of  Salamis  was  followed  by  a  long  war  with  Persia,  the  peace 
which  was  now  granted  to  Carthage  stayed  in  force  for  seventy 
years.  Gelo  was  followed  by  his  brother  Hiero  (478-467),  the 
g^^i  special  subject  of  the  songs  of  Pindar.  Acragas 
meanwhile  fiourbhed  under  Thero;  but  a  war  between 
him  and  Hiero  led  to  slaughter  and  new  settlement  at  Himera. 
These  transplantings  from  city  to  city  began  under  Gelo  and 
\7ent  on  under  Hiero  {q.v.).  They  made  speakers  in  old  Greece 
(Thuc.  vi.  17)  contrast  the  permanence  of  habitation  there  with 
the  constant  changes  in  Sicily. 

None  of  these  tyrannies  was  long-lived.  The  power  of  Thero 
fell  to  pieces  under  his  son  Thrasydaeus.  When  the  power  of 
Hiero  passed  in  467  B.C.  to  his  brother  Thrasybulus  the  freedom 
of  Syracuse  was  won  by  a  combined  movement  of  Greeks  and 
Sicets,  and  the  Greek  cities  gradually  settled  down  as  they  had 
been  before  the  tyrannies,  only  with  a  change  to  democracy 
in  their  constitutions.  The  mercenaries  who  had  received 
citizenship  from  the  tyrants  were  settled  at  Messana.  About 
fifty  years  of  great  prosperity  followed.  Art,  science,  poetry  had 
all  been  encouraged  by  the  tyrants.  To  these  was  added  the 
special  growth  of  freedom — the  art  of  public  speaking,  in  which 
the  Sicilian  Greeks  became  especially  proficient,  Corax  being 
the  founder  of  the  rhetorical  school  of  Sicily.  Epicharmus 
(540-450),  carried  as  a  babe  to  Sicily,  is  a  link  between  native 
Siceliots  and  the  strangers  invited  by  Hiero;  as  the  founder  of 
the  local  Sicilian  comedy,  he  ranks  among  Sittliots.  After 
him  Sophron  of  Syracuse  gave  the  Sicilian  mimes  a  place  among 
the  forms  of  Greek  poetry.  But  the  intellect  of  free  Sicily 
struck  out  higher  paths.  Empedocles  of  Acragas  is  best  known 
from  the  legends  of  his  miracles  and  of  his  death  in  the  fires 
of  Aetna;  but  he  was  not  the  less  philosopher,  poet  and  phjrsician, 
besides  his  political  career.  Gorgias  {q.v.)  of  Leontini  had  a  still 
more  direct  influence  on  Greek  culture,  as  father  of  the  technical 
schools  of  rhetoric  throughout  Greece.  Architecture  too  ad- 
vanced, and  the  Doric  style  gradually  lost  somewhat  of  its  ancient 
massivencss.  The  temple  at  Syraoise,  which  is  now  the  metro- 
politan church,  belongs  to  the  earlier  days  of  this  time.  It  is 
followed  by  the  later  temples  at  Selinus,  among  them  the  temple 
of  Apollo,  which  is  said  to  have  been  the  greatest  in  Sicily,  and 
by  the  wonderful  series  at  Acragas  (see  Agkigentum). 

During  this  time  of  prosperity  there  was  no  dread  of 
Carthaginian  inroads.  Diodorus's  accoimt  of  a  war  between 
Segesta  and  Lilybaeum  is  open  to  considerable  suspicion.  We 
have,  on  the  other  hand,  Pausanias's  evidence  for  the  exist- 
ence in  his  day  at  Olympia  of  statues  offered  by  Acragas 
out  of  spoil  won  from  Motya,  assigned  to  Calamis,  an  artist  of 
this  period  (Freeman  ii.  552),  and  the  evidence  of  contemporary 
CoadMoa  inscriptions  (i)  for  a  Selinuntine  victory  over  some  un- 
o/Steif  known  enemy  (possibly  over  Motya  also) ,  ( 2)  f or  dealings 
^  between  Athens  and  Segesta  with  reference  to  Halicyae, 

'**  a.Sican  town.  The  latter  is  important  as  being  the 
first  appearance  of  Athens  in  Sicily.  As  early  as  480  (Freeman 
ili.  8)  indeed  Themistodes  seems  to  have  been  looking  westward. 
Far  more  important  are  our  notices  of  the  earlier  inhabitants. 
For  now  comes  the  great  Sicel  movement  under  Ducetius,  who, 
between  force  and  persuasion,  came  nearer  towards  uniting  his 
people  into  one  body  than  had  ever  been  done  before.  From 
his  native  hill-top  of  Menae,  rising  above  the  lake  dedicated  to 


the  Palici,  the  native  deities  whom  Sicds  and  Greeks  alike 
honoured,  he  brought  down  his  people  to  the  new  dty  of  Palicae 
in  the  plain.  His  power  grew,  and  Acragas  could  withstand 
him  only  by  the  help  of  Syracuse.  Alternately  victorious  and 
defeated,  ^tared  by  the  Syracusans  on  whose  mercy  he  cast 
himself  as  a  suppliuit  (451),  sent  to  be  safe  at  Corinth,  he  came 
back  to  Sicily  only  to  form  greater  plans  than  before.  War 
between  Acragas  and  Syracuse,  which  arose  on  account  of  his 
return,  enabled  him  to  carry  out  his  schemes,  and,  with  the 
help  of  another  Sicel  prince  of  Herbita,  who  bore  the  Greek  name 
of  Archonides,  he  founded  Kale  Akte  on  the  northern  coast. 
But  his  work  was  cut  short  by  his  death  in  440;  the  hope  of 
the  Sicd  people  now  lay  in  assimilation  to  their  Hellenic  neigh- 
bours. Ducetius's  own  foundation  of  Kale  Akte  lived  on,  and 
we  presently  hear  of  Sicel  towns  under  kings  and  tyrants,  all 
marking  an  approach  to  Greek  life.  Roughly  speaking,  while 
the  Sicels  of  the  plain  country  on  the  east  coast  became  subiect 
to  Syracuse,  most  of  those  in  other  parts  of  the  island  remained 
independent.  Of  the  Sicans  we  hear  less;  but  Hyccara  in  the 
north-west  was  an  independent  Sican  town  on  bad  terms  with 
Segesta.  On  the  whole,  setting  aside  the  impassable  barrier 
between  Greek  and  Phoenician,  other  distinctions  of  race  within 
the  island  were  breaking  down  through  the  spread  of  the  Hellenic 
element,  but  among  the  Greek  cities  themselves  the  distinction 
between  the  Dorian  and  the  Ionian  or  Chalddian  settlements 
was  still  keenly  felt. 

Up  to  this  time  the  Italiot  and  Sicdiot  Greeks  have  formed 
part  of  the  general  Greek  world,  while  within  that  world  they 
have  formed  a  world  of  their  own,  and  Sicily  has  again 
formed  a  world  of  its  own  within  that.  Wars  and  Jj*"*  ^ 
conquests  between  Greeks  and  Greeks,  espedally  on  the  juhtmM. 
part  of  Syracuse,  though  not  wanting,  have  been  on  the 
whole  less  constant  than  in  old  Greece.  It  is  even  possible  to 
appeal  to  a  local  Sicilian  patriotism  (Thuc.  vi.  64,  74).  Presently 
this  state  of  Sicilian  isolation  was  broken  in  upon  by  the  great 
Pdoponnesian  War.  The  Siceliot  cities  were  drawn  into  alliance 
with  one  side  or  the  other,  till  the  main  interest  of  Greek  history 
gathers  for  a  while  round  the  Athenian  attack  on  Syracuse.  At 
tlie  very  beginning  of  the  war  the  Lacedaemonians  looked  for 
help  from  the  Dorian  Siceliots.  But  the  first  active  inter- 
vention came  from  the  other  side.  Conquest  in  Sicily  was  a 
favourite  dream  at  Athens  (see  Peloponneszan  Was).  But 
it  was  only  in  427  an  opportunity  for  Athenian  interference 
was  found  in  a  quarrel  between  Syracuse  and  Leontini  and 
their  allies.  Leontini  craved  help  from  Athens  on  the  ground 
of  Ionian  kindred.  Her  envoy  was  Gorgias;  his  peculiar  style 
of  rhetoric  was  now  first  heard  in  old  Greece  (DJod.  xii.  53,  54), 
and  his  pleadings  were  successful.  For  several  years  from  this 
time  (427-422)  Athens  plays  a  part,  chiefly  tmsuccessful,  in 
Sicilian  affairs.  But  the  particular  events  are  of  little  import- 
ance, except  as  leading  the  way  to  the  greater  events  that  follow. 

The  far  more  memorable  interference  of  Athens  in  Sidliaa 
affairs  in  the  year  415  was  partly  in  answer  to  the  cry  of  the 
exiles  of  Leontini,  partly  to  a  quite  distinct  appeal  from  tho 
Elymian  Segesta.  That  dty,  an  ally  of  Athens,  asked  for 
Athenian  help  against  its  Greek  neighbour  Selinus.  In  a  dispute^ 
partly  about  boundaries,  partly  about  the  right  of  intermarriage 
between  the  Hellenic  and  the  Hellcnizing  city,  Segesta  was  hard 
pressed.  She  vainly  asked  for  help  at  Acragas-^-some  say  at 
Syracuse  (Diod.  xii.  82) — and  even  at  Carthage.  The  last 
appeal  was  to  Athens. 

The  details  of  the  great  Athenian  expedition  (415-413)  belong 
partly  to  the  poUtical  history  of  Athens  (9.9.),  partly  to  that 
of  Syracuse  (q.v.).  But  its  results  make  it  a  marked 
epoch  in  Sicilian  history,  and  the  Athenian  plans,  if  ftpeSuom. 
successful,  would  have  changed  the  whole  face  of  the 
West.  If  the  later  stages  of  the  struggle  were  remarkable  for  the 
vast  number  of  Greek  cities  engaged  on  both  sides,  and  for  the 
strange  inversion  of  relations  among  them  on  which  Thucydides 
(vii.  57,  58)  comments,  the  whole  war  was  yet  more  remarkable 
for  the  large  entrance  of  the  barbarian  element  into  the  Athenian 
reckonmgs.    The  war  was  undertaken  on  behalf  of  Segesta; 
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tbe  Sbdt  g»ve  Athois  valuable  help;  the  greator  barbarian 
powers  oat  of  Sdly  also  came  into  play.  Some  help  actually 
came  from  Etnizia.  But  Caitha^  was  more  far-sighted,  if 
Syracuse  was  an  object  of  jealousy,  Athens,  succeeding  to  her 
dominion,  creating  a  power  too  nearly  alike  to  her  own,  would 
have  provoked  far  greater  jealousy.  So  Athens  found  no  active 
soppcnt  save  at  Naxos  and  Catana,  though  Acragas,  if  she  would 
not  hdp  the  invaders,  at  least  gave  no  help  to  her  own  rivaL 
But  after  the  Spartan  Gylippus  came,  almost  all  the  other  Greek 
dties  of  Sidfy  were  on  the  side  of  Syracuse.  The  war  is  instruc- 
tive in  many  ways.  It  reminds  us  of  the  general  conditions  of 
Greek  seamanship  when  we  find  that  Corcyra  was  the  meeting- 
[dace  for  the  allied  fleet,  and  that  Syracuse  was  reached  only  by 
a  coasting  voyage  along  the  shores  of  Greek  Italy.  We  are 
struck  also  by  the  low  mflitary  level  of  the  Sicilian  Gredcs.  The 
Syracusan  heavy-armed  are  as  far  below  those  of  Athens  as  those 
of  Athens  are  bdow  those  of  Sparta.  The  ^lUMt-continental 
character  of  Sidly  causes  Syracuse,  with  its  havens  and  its 
Idaad,  to  be  k>oked  on,  in  comparison  with  Athens,  as  a  land 
power  {'kwupSarat,  Thuc  viL  31).  That  is  to  say,  the  Siceliot 
level  represents  the  general  Greek  level  as  it  stood  before  the 
wars  in  which  Athens  won  and  defended  her  dominion.  The 
Gre^s  of  Sidly  had  had  no  such  military  practice  as  the  Gredcs 
of  old  Greece;  but  an  aUe  commander  could  teach  both  Siceliot 
soldkra  and  Siceliot  seamen  to  out-manoeuvre  Athenians.  The 
main  result  of  the  expedition,  as  regards  Sidly,  was  to  bring  the 
ttiand  more  thoroughly  into  the  thick  of  Gredc  affairs.  Syracuse, 
threatened  with  destruction  by  Athens,  was  saved  by  the  zeal 
of  her  metropolis  Corinth  in  stirring  up  the  Pdoponneaan  rivals 
of  Athens  to  hdp  her,  and  by  the  advice  of  Aldbiades  after 
his  withdrawal  to  Sparta.  All  chance  of  Athenian  dominion  in 
Sdly  <a  elsewhere  in  the  west  came  to  an  end.  Syracuse  repaid 
the  debt  by  good  service  to  the  Pdoponnesian  cause,  and  from 
that  time  the  mutual  influence  of  Sidly  and  old  Greece  is 
(sr  stxxmger  than  in  earlier  times. 

But  befcne  the  war  in  old  Greece  was  over,  seventy  years 
after  the  great  victory  of  Gdo  (410),  the  Gredcs  of  Sicily 
had  to  nndergo  barbarian  mvasion  on  a  vaster  scale  than 
ever.  The  disputes  between  Segesta  and  Sdinus 
called  in  these  enemies  also.  Carthage,  after  a  long 
period  of  abstention  from  intervention  in  Sicilian 
affairs,  and  the  observance  of  a  wise  neutrality  during 
the  war  between  Athens  and  Syracuse,  stepped  in  as  the  ally  of 
Segesta,  the  enemy  of  her  old  ally  Selinus.  Her  leader  was 
Hannibal,  grandson  and  avenger  of  the  HamUcar  who  had  died 
at  Himera.  In  409,  at  the  head  of  a  vast  mercenary  host,  he 
sailed  to  Sidly,  attadced  Sdinus  (q.v.),  and  stormed  the  town 
after  a  murcferous  assault  of  nine  days.  Tboice  he  went  to 
Himera,  with  the  object  of  avenging  his  grandfather.  By  this 
time  the  other  Gredc  dties  were  stirred  to  hdp,  while  Sicels 
and  Scans  jcnned  Hannibal.  At  last  Himera  was  stormed,  and 
3000  of  its  dtisens  were  solemnly  slaughtered  on  the  spot  where 
R^mn^-ar  had  died  Hannibal  then  returned  to  Carthage  after 
an  absence  of  three  months  only.  The  Phoenician  possessions  in 
Sdly  now  stretched  across  the  island  from  Himoa  to  Sdinus. 
Tbe  next  victim  was  Acragas,  against  which  another  expedition 
sailed  in  406  under  Hannibal  and  Himilcp;  the  town  was  sacked 
and  the  waQs  destroyed. 

Meanwhile  the  revolutions  of  Syracuse  affected  the  history 
of  Sicfly  and  of  the  whole  Greek  world.  Dionysius  (q.v.)  tbe 
tyrant  began  his  reign  of  thirty-dght  years  in  the  first 
months  of  405.  Almost  at  the  same  moment,  the  new 
Carthaginian  commander,  Himilco,  attacked  Gda  and 
ramarina  Dlonyslus,  coming  to  the  hdp  of  Gela,  was  defeated, 
and  was  charged  (no  doubt  with  good  ground)  wit  h  treachery.  He 
now  made  the  mass  of  the  people  of  both  towns  find  shdter  at 
Syracuse.  But  now  a  peace,  no  doubt  arranged  at  Gela,  was 
formally  oondudcd  (Freeman  ill.  587).  Carthage  was  confirmed 
in  her  possession  of  Sdinus,  Himera  and  Acragas,  with  some 
Skan  districts  which  had  opposed  her.  The  people  of  Gda 
aad  Camarina  were  allowed  to  occupy  their  tmwalled  towns  as 
tribotaxies  of  Carthage.   Leonttni,  latterly  a  Syracusan  fort,  as 


wdl  as  Mesttaa  and  all  the  Sicels,  were  declared  independent,' 
while  Dionysius  was  acknowledged  as  master  of  Syracuse 
(Diodorus  ziH.  1 14).  No  war  was  ever  more  grievous  to  freedom 
and  dvilization.  More  than  half  Sicily  was  now  under  barbarian 
dominion;  several  of  its  noblest  dties  had  perished,  and  a 
tyrant  was  established  in  the  greatest.  The  5th  century  b.  c., 
titer  its  central  years  of  freedom  and  prosperity,  ended  in  far 
deeper  darkness  than  it  had  begun.  The  minuter  account  of 
Dionysius  befongs  to  Syracusan  history;  but  his  position,  one 
unlike  anything  that  had  been  before  seen  in  Sicily  or  elsewhere 
in  Hellas,  forms  an  epoch  in  the  history  of  Europe.  His  only 
bright  side  is  his  championship  of  Hellas  against  the  Phoenidan, 
and  this  is  bahuiced  by  his  settlements  of  barbarian  mercenaries 
in  several  Greek  dties.  Towards  the  native  races  his  policy 
varied  according  to  momentary  interests;  but  on  the  whole 
his  rdgn  tended  to  bring  the  Sicels  more  and  more  within  the 
Greek  pale.  ■  His  dominion  is  Italian  as  well  as  Sidlian;  his 
influence,  as  an  ally  of  Sparta,  is  important  in  old  Greece;  while, 
as  a  hirer  of  mercenaries  everywhere,  he  had  wider  rdations 
than  any  earlier  Greek  with  the  nations  of  western  Europe.  He 
further  opened  new  fidds  for  Greek  settlement  on  both  sides  of 
the  Adriatic  In  short,  under  him  Sidly  became  for  the  first 
time  the  seat  of  a  great  European  power,  while  Syracuse,  as  Its 
head,  became  the  greatest  of  European  dties.  His  reign  was 
unusually  long  for  a  Greek  tyrant,  and  his  career  furnished  a 
modd  for  other  rulers  and  invadors  of  Sidly.  With  him  in 
truth  begins  that  wider  range  of  Greek  warfare,  policy  and 
dominion  which  the  Macedonian  kingdoms.carry  on. 

The  rdgn  of  Dionysius  (405-367)  is  divided  into  marked 
periods  by  four  wars  with  Carthage,  in  398-397,  392,  383-378 
and  368.  Before  the  first  war  his  home  power  was  aU 
but  overthrown;  he  was  besieged  in  S3nracuse  itself  ^^'^ 
in  403;  but  he  lived  through  the  storm,  and  extended  carOuigB, 
his  dominion  over  Naxos,  Catana  and  Lcontlni.  All 
three  perished  as  Greek  dties.  Catana  was  the  first  Siceliot 
dty  to  recdve  a  settlement  of  Campanlan  mercoiaries,  while 
others  settled  in  non-Hdlenic  Entdla.  Naxos  was  settled  by 
Sicels;  Lcontlni  was  again  merged  in  Syracuse.  Now  begin  the 
dealings  of  Dionysius  with  Italy,  where  the  Rhegines,  kinsmen 
of  Naxos  and  Catana,  planned  a  fruitless  attack  on  him  in 
common  with  Messana.  He  then  sought  a  wife  at  Rhegiura, 
but  was  refused  with  scorn,  while  Locri  gladly  gave  him  Doris. 
The  two  dties  afterwards  fared  accordingly.  In  the  first  war  with 
(Carthage  the  Greek  dties  imder  Carthaginian  dominion  or 
dependence  helped  him;  so  did  SIcans  and  Sicels,  which  last 
had  among  them  some  stirring  leaders;  Elymian  Segesta  dave 
to  Carthage.  Dionysius  took  the  Phoenician  stronghold  of 
Motyc;  but  Himilco  recovered  it,  destroyed  Messana,  founded 
the  hill-town  of  Tauromenium  above  Naxos  for  Sicels  who  had 
joined  him,  defeated  the  fleet  of  Dionysiusoff  Catana  and  besieged 
Syracuse.  Between  invasion  and  home  discontent,  the  tyrant 
was  all  but  lost;  but  the  Spartan  Pharaddas  stood  his  friend; 
the  Carthaginians  again  suffered  from  pestilence  in  the  marshes 
of  Lysimdia;  and  after  a  masterly  combined  attack  by  land 
and  sea  by  Dionysius  Himilco  went  away  utterly  defeated, 
taking  with  him  his  Carthaginian  troops  and  forsaking  his  allies. 
Gda,  Camarina,  Himera,  Selinus,  Acragas  itself,  became  subject 
allies  of  Dionysius.  The  Carthaginian  dominion  was  cut  down 
to  what  it  had  been  before  Hannibal's  invasion.  Dionysius 
then  planted  mercenaries  at  Leontini,  conquered  some  Sicd 
towns,  Henna  among  them,  and  made  alliances  with  others.  He 
restored  Messana,  peopling  it  with  motley  settlers,  among  whom 
were  some  of  the  old  Mcssenians  from  Pdoponncsus.  But  the 
Spartan  masters  of  the  old  Mcssenlan  land  grudged  this  possible 
beginning  of  a  new  Mcssenlan  power.  Dionysius  therefore 
moved  his  Messenians  to  a  point  on  the  north  coast,  where 
they  founded  Tyndaris,  He  dearly  had  a  special  eye  to  that 
region.  He  took  the  Sicel  Ccphaloedium  (CcfaB),  and  even 
the  old  Phoenldan  border-fortress  of  Solous  was  betrayed  to  him. 
He  beat  back  a  Rhegine  expedition;  but  his  advance  was 
checked  by  a  failure  to  take  the  new  Sicel  settlement  of  Tauro- 
menium.   His  enemies  of  all  races  now  dcdared  themsdvcs. 
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Many  of  the  3icels  forsook  him;  AcngM  dedared  herself 
independent;  Cartlui^  herself  again  took  the  field. 

The  Carthaginian  war  of  392-391  was  not  very  memorable. 
Both  sides  failed  in  their  chief  enterprises,  and  the  main  interest 
of  the  story  comes  from  the  glimpses  which  we  get  of  the  Sicd 
states.  Most  of  them  joined  the  Carthaginian  leader  Mago; 
but  he  was  successfully  withstood  at  Agyrium  by  Agyris,  the 
ally  of  Dion^us,  who  is  described  as  a  tyrant  second  in  power 
to  Dionysius  himself.  This  way  of  speaking  would  imply  that 
Agyrium  had  so  far  advanced  in  Gredi  ways  as  to  run  the  usual 
course  of  a  Greek  commonwealth.  The  two  tyrants  drove 
Carthage  to  a  peace  by  which  she  abandoned  all  her  Sicd  allies 
to  Dionysius.  This  time  he  took  Tauromenium  and  settled 
it  with  his  mercenaries.  For  new  colonists  of  this  kind  the 
established  communities  of  all  races  were  making  way.  Former 
transportations  had  been  movements  of  Greeks  from  one  Greek 
site  to  another.  Now  all  races  are  confounded. 

Dionysius,  now  free  from  Phoenician  warfare,  gave  his  mind 
to  enterprises  which  raised  his  power  to  its  greatest  height. 
In  the  years  390-387  he  warred  against  the  Italiot  cities  in  alliance 
with  their  Lucanian  enemies.  Rhegium,  Croton,  the  whole  toe 
of  the  boot,  were  conquered.  Their  lands  were  given  to  Locri; 
their  dtixens  were  taken  to  Syracuse,  sometimes  as  slaves, 
sometimes  as  citizens.  The  master  of  the  barbarians  fell  below 
the  lowest  Hdlenic  level  when  he  put  the  brave  Rhegine  general 
Phyton  to  a  lingering  death,  and  in  other  cases  imitated  the 
Carthaginian  cruelty  of  crucifixion.  Conqueror  of  southern 
Italy,  he  turned  his  thoughts  yet  further,  and  became  the  first 
ruler  of  Sicily  to  stittch  forth  his  hands  towards  the  eastern 
peninsula.  In  the  Adriatic  he  helped  Hellenic  extennon,  desiring 
no  doubt  to  secure  the  important  trade  route  into  central 
Europe.  He  planted  directly  and  indirectly  some  settlements 
in  Apulia,  while  Syracusan  exiles  founded  the  more  famous 
Ancona.  He  helped  the  Parians  in  their  settlements  of  Issa  and 
Pharos;  he  took  into  his  pay  lUyrian  warriors  with  Greek  arms, 
and  helped  the  Molossian  Alcetas  to  win  back  part  of  his  kingdom. 
He  was  even  charged  with  plotting  with  his  Epirot  aUy  to 
plunder  Delphi.  This  even  Sparta  would  not  endure;  Dionysius 
had  to  content  himself  with  sending  a  fleet  along  the  west  coast 
of  Italy,  to  carry  off  the  wealth  of  the  great  temple  of  Caere. 

In  old  Greece  men  now  said  that  the  Gredi  folk  was  hemmed 
in  between  the  barbarian  Artaxerxes  on  the  one  side  and 
Dionysius,  master  and  planter  of  barbarians,  on  the  other. 
These  feelings  found  expression  when  Dionysius  sent  his  embassy 
to  the  Olympic  games  of  384,  and  when  Lysias  bader  Greece  rise 
against  both  its  oppressors.  Dionysius  vented  his  wrath  on 
those  who  were  nearest  to  him,  banishing  many,  among  them 
his  brother  Leptines  and  his  earliest  friend  Philistus,  and  putting 
many  to  death.  He  was  also  once  more  stirred  up  to  play  the 
part  of  a  Hellenic  champion  in  yet  another  Punic  war. 

In  this  war  (383-378)  Dionysius  seems  for  once  to  have  had 
his  head  turned  by  a  first  success.  His  demand  that  Carthage 
should  altogether  withdraw  from  Sicily  was  met  by  a  crushing 
defeat.  Then  came  a  treaty  by  which  Carthage  kept  Selinus 
and  part  of  the  land  of  Acragas.  The  Halycus  became  the 
boundary.  Dionysius  had  also  to  pay  1000  talents,  which 
caused  him  to  be  spoken  of  as  becoming  tributary  to  the  bar- 
barians. In  the  last  years  of  his  reign  we  hear  dimly  of  both 
Syracusan  and  Carthaginian  operations  in  southern  Italy. 
He  also  gave  help  to  Sparta  against'  Thebes,  sending  Gaulish 
and  Iberian  mercenaries  to  take  part  in  Greek  warfare.  His 
last  war  with  Carthage,  which  began  with  an  invasion  of  western 
Sicily,  and  which  was  going  on  at  his  death  in  367  B.C.,  was  ended 
by  a  peace  by  which  the  Halycus  remained  the  boundary. 

The  tyranny  of  Dionysius  fell,  as  usual,  in  the  second  genera- 
tion; but  it  was  kept  up  for  ten  .years  after  his  death  by  the 
energy  of  Philistus,  now  minister  .of  his  son  Dionysius 
2*^23*"  the  Younger.  It  fell  with  the  coming  back  of  the 
%^  exile  Dion  in  357.  The  tyranny  had  lasted  so  long 
that  it  was  less  easy  than  at  the  overthrow  of  the 
elder  tyrants  to  faD  back  on  an  earlier  state  of  things.  It  had 
been  a  time  of  frightful  changes  throughout  Sicily,  full  of  breaking 


up  of  old  landmarks,  of  oonfutfon  of  racei,  and  of  moyements 
of  inhabitants.  But  it  also  saw  the  foundation  •gm.itr 
of  new  cities.  Besides  Tyndaris  and  Tauromenium,  a^cr 
the  foundation  of  Halaca  marks  another  step  in 
Sicd  progress  towards  Hellenism,  while  the  Carthaginians 
founded  their  strong  town  and  fortress  of  Lilybaeum  in  place 
of  Motya.  Among  these  changes  the  most  marked  is  the  settle- 
ment of  Campanian  mercenaries  in  Creek  and  Sicd  towns. 
Yet  they  too  could  be  brought  under  Greek  influences;  they 
were  distant  kinsfolk  of  the  Sicels,  and  the  forerunners  of  Rome. 
They  mark  one  stage  of  migration  from  Italy  into  Sicily. 

Tie  reign  of  Dionysius  was  less  brilliant  in  the  way  of  art 
and  literature  than  that  of  Hiero.  Yet  Dionysius  himself 
sought  fame  as  a  poet,  and  his  success  at  Athens  shows  that  his 
compositions  did  not  deserve  the  full  scorn  of  his  enemies. 
The  dithyrambic  poet  Philoxenus,  by  birth  of  Cythera,  won  his 
fame  in  Sicily,  and  other  authors  of  lost  poems  are  mentioned 
in  various  Sicdiot  dties.  One  of  the  greatest  losses  in  all  Greek 
history  is  that  of  the  writings  of  Philistus  (436-356),  the  Syracusan 
who  had  seen  the  Athenian  siege  and  who  died  in  the  warfare 
between  Dion  and  the  younger  Dionysius.  Through  the  time 
of  both  tyrants,  he  was,  next  to  the  actual  rulers,  the  first  man 
in  Sidly;  but  of  his  record  of  his  own  times  we  have  only  what 
filters  throus^  the  recasting  of  Diodorus.  But  the  most  remaric- 
able  intellectual  movement  in  Sicily  at  this  time  was  the  influence 
of  the  Pythagorean  philosophy,  which  still  lived  on  in  southern 
Italy.  It  led,  through  Dion,  to  the  several  visits  of  Plato  to 
Sicily  under  both  the  dder  and  the  younger  Dionysius. 

The  time  following  the  Dionysian  tyranny  was  at  Syracuse  a 
time  full  of  the  most  stirring  local  and  personal  interest,  under 
her  two  deliverers  Dion  and  Tlmoleon.  It  is  less  easy 
to  make  out  the  exact  effect  on  the  rest  of  Sicily  of 
the  three  years'  career  of  Dion.  Between  the  death  of  Dion 
in  354  and  the  coming  of  Timoleon  in  344  we  hear  of  a  time  of 
confusion  in  which  Hellenic  life  seemed  likdy  to  die  out.  The 
dties,  Gredi  and  Sicd,  were  occupied  I^  t3rranta.  The  work  of 
Timoleon  (9.9.),  whose  headquarters  were  first  at  Tauromenium, 
then  at  Hadranum,  was  threefold — the  immediate  ddiverance 
of  Syracuse,  the  restoration  of  Sidly  in  genend  to  freedom  and 
Gredi  life,  and  the  defence  of  the  Greek  dties  against  Carthage. 
The  great  victory  of  the  Crimissus  in  339  led  to  a  peace  with 
Carthage  with  the  old  frontier;  but  all  Greek  dties  were  to  be 
free,  and  Carthage  was  to  give  no  hdp  to  any  tyrant.  Timoleon 
drove  out  all  the  tyrants,  and  it  specially  marks  the  fusion  of  the 
two  races  that  the  people  of  the  Sicd  Agyrium  were  admitted 
to  the  dtisenship  of  free  Syracuse.  From  some  towns  he  drove 
out  the  Campanians,  and  he  largdy  invited  Greek  settlement, 
espedally  from  the  Italiot  towns,  which  were  hard  pressed  by 
the  Bruttians.  The  C>>rinthian  deliverer  gave,  not  only  Syracuse, 
but  all  Greek  Sidly,  a  new  lease  of  life,  though  a  short  one. 

We  have  unluckily  no  intelligible  account  of  Sidly  during 
the  twenty  years  after  the  death  of  Timoleon  (337-3x7).    His 
deliverance  is  said  to  have  been  followed  by  great 
immediate  prosperity,  but  wars  and  dissensions  very     ^ff 
soon  began  again.    The  Carthaginians  played  off  one 
dty  and  party  against  another,  and  Agathodes,*  following  the 
same  policy,  became  in  317,  by  treachery  and  massacre,  undis- 
puted tyrant  of  Syracuse,  and  spread  his  dominion  over  many 
other  dties.    Acragas,  strengthened  by  Syracusan  exiles,  now 
stands  out  again  as  the  rival  of  Syracuse.    The  Carthaginian 
Hamilcar   won   many    Greek   dties   to   the    Punic   alliance. 
Agathocles,  however,  with  Syracuse  blockaded  by  a  Carthaginian 
fleet,  formed  the  bold  idea  of  carrying  the  war  into  Africa. 

For  more  than  three  years  (310-307)  each  side  carried  on 
warfare  in  the  land  of  the  other.  Carthage  was  hard  pressed 
by  Agathodcs,  while  Syracuse  was  no  less  hard  pressed  by 
Hamilcar.  The  force  with  which  Agathodes  invaded  Africa 
was  far  from  bdng  wholly  Greek;  but  it  was  representativdy 
European.  Gauls,  Samnites,  Tyrrhenians,  fought  for  him,  while 
mercenary  Greeks  and  Syracusan  exiles  fought  for  Carthage.  He 
won  many  battles  and  towns;  he  quelled  mutinies  of  his  own 
>  See  Tillyard.  AgatkocUs  (1908). 
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Uoops;  by  inviting  and  murdering  Ophelias,  lord  ol  Cyrene, 
he  doubled  his  army  and  brought  Carthage  near  to  despair. 
Meanwhile  Syracuse,  all  but  lost,  had  driven  back  Hamilcar, 
and  had  taken  him  prisoner  in  an  unsuccessful  attack  on 
Eurydus,  and  slain  him  when  he  came  again  with  the  help  of 
the  Syracusan  exile  Deinocrates.  Meanwhile  Acragas,  deeming 
Agaihocles  and  the  barbarians  alike  weakened,  proclaimed 
freedom  for  the  Sicilian  dtics  under  her  own  headship.  Many 
towns,  both  Greek  and  Sicel,  joined  the  confederacy.  It  has 
now  become  impossible  to  distinguish  the  two  races;  Henna  and 
Hcrbessus  are  now  the  fellows  of  Camarina  and  LeontinL  But 
the  hopes  of  Aciagas  perished  when  Agathodes  came  back  from 
Africa,  landed  at  Selinus,  and  marched  to  Syracuse,  taking  one 
town  after  another.  A  new  scheme  of  Sidlian  union  was  taken 
Dp  by  Deinocrates,  which  cut  short  his  dominion.  But  he  now 
relieved  Syracuse  from  the  Carthaginian  blockade;  his  mer- 
cenaries gained  a  victory  over  Acragas;  and  he  sailed  again  for 
Africa,  where  fortune  had  turned  against  his  son  Archagathus, 
as  it  now  did  against  himself.  He  left  his  sons  and  his  army 
to  death,  bondage  or  Carthaginian  service,  and  came  back  to 
Sicily  almost  alone.  Yet  he  cotild  still  gather  a  force  which 
enabled  him  to  sdze  Segesta,  to  slay  or  enslave  the  whole 
pt^jiilation,  and  to  settle  the  city  with  new  inhabitants.  This 
change  amounts  to  the  extinction  of  one  of  the  elements  in  the 
old  population  of  Sicily.  We  hear  no  more  of  Elymi;  indeed 
Segesta  has  been  practically  Greek  long  before  this.  Deinocrates 
and  Agathodes  came  to  a  kind  of  partnership  in  304,  and  a  peace 
with  Carthage,  with  the  old  boundary,  secured  Agathodes  in 
the  possession  of  Syracuse  and  eastern  Sicily  (301). 

At  some  stage  of  his  African  campaigns.  Agathodes  had 
taken  the  title  of  king.  Earlier  tyrants  were  well  pleased  to 
be  spoken  <rf  as  kings;  but  no  earlier  rulers  of  Sicily  put  either 
their  heads  or  their  names  on  the  coin.  Agathodes  now  put  his 
name,  first  without,  and  then  with,  the  kingly  title,  though 
never  his  own  likeness— Hiero  IL  was  the  first  to  do  this.  This 
was  in  imitation  of  the  Macedonian  leaders  who  divided  the 
dominion  of  Alexander.  The  relations  between  the  eastern 
and  western  Greek  worlds  are  drawing  doser.  Agathodes  in 
hb  old  age  took  a  wife  of  the  house  of  Ptolemy;  he  gave  his 
dan^ter  Tjinaffla  to  Pyrrhus,  and  established  his  power  east  of 
Hadria,  as  the  first  Sicilian  ruler  of  Corcyra.  Alike  more  daring 
and  nme  orud  than  any  ruler  before  him,  he  made  the  island 
the  seat  of  a  greater  power  than  any  of  them. 

On  the  death  of  Agathodes  tyrants  sprang  up  in  various 
dtics.  Acragas,  under  its  king  Phintias,  won  back  for  the 
moment  somewhat  of  its  old  greatness.  By  a  new 
depopulation  of  Gela,  he  founded  the  youngest  of 
Sicdiot  dtJes,  Phintias,  by  the  mouth  of  the  southern 
Himera.  And  Hellas  was  cut  short  by  the  seizure 
of  Messana  by  the  disbanded  Campanian  mercenaries  of 
Agathodes  {e,  282),  who  proclaimed  themsdves  a  new  people  in 
a  new  dty  by  the  name  of  Mamertines,  children  of  Mamers  or 
Mais.  Messana  became  an  Italian  town — "  Mamertina  dvitas. " 
The  Campanian  occupation  of  Messana  is  the  first  of  the 
diain  of  events  which  led  to  the  Roman  dominion  in  Sicily.  As 
yet  Rome  has  hardly  been  mentioned  in  Sidlian  story. 
The  Mamertine  settlement,  the  war  with  Pyrrhus, 
brizKg  us  on  quickly..  Pyrrhus  (g.v.)  came  as  the  champion  of 
the  western  Greeks  against  all  barbarians,  whether  Romans 
is  Italy  or  Carthaginiaos  in  Sicily.  His  Sicilian  war  (278-376)* 
was  a  mere  interiude  between  the  two  acts  of  his  war  with  Rome. 
As  s(Mft*in-Iaw  of  Agathodes,  he  claimed  to  be  q)eciaUy  king 
of  Sidly,  and  he  hdd  the  Sicilian  conquest  of  Corcyra  as  the 
dowry  of  T  ansssa  With  such  a  deliverer,  deliverance  meant 
sabmissiDa.  Pyrriiua  is  said  to  have  dreamed  of  kingdoms  of 
Sdly  and  of  Italy  for  his  two  sons,  the  grandsons  of  Agathodes, 
and  he  htmsdf  rdgned  for  two  years  in  Sicily  as  a  king  who  came 
to  be  no  leas  hated  than  the  tyrants.  Still  as  Hellenic  champion 
In  Skily  he  has  no  peer. 

The  Greek  king,  on  his  way  bade  to  fight  for  Tarentum  against 

Rome,  had  to  cut  his  way  through  Carthaginiftnt  and  Mamertines 
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in  Roman  aOianoe.  His  saying  that  he  left  Sidly  as  a  wrestling- 
ground  for  Romans  and  Carthaginians  was  the  very  truth  of  the 
matter.  Very  poon  came  the  first  war  between  Rome  and 
Carthage  (the  "  First  Punic  War  ")•  It  mattered  much,  now 
that  Sicily  was  to  have  a  barbarian  master,  whether  that 
master  should  be  the  kindred  barbarian  of  Europe  or  the  bar- 
barian of  Asia  transplanted  to  the  shore  of  Africa. 

Sicily  in  truth  never  had  a  more  hopdid  champton  than 
Hiero  IL  of  Syracuse.  The  established  rule  of  Carthage  in 
western  Sicily  was  now  something  that  could  well  be  ga^f^a: 
endured  alongside  of  the  robber  commonwealth  at 
Messana.  The  dominion  of  the  freebooters  was  spreading. 
Besides  the  whole  north-eastern  comer  of  the  island,  it  reached 
inland  to  Agyrium  and  Centoripa.  The  Mamertines  leagued 
with  other  Campanian  freebooters  who  had  forsaken  the  service 
of  Rome  to  establish  themsdves  at  Rhegium.  But  a  new 
Syracusan  power  was  growing  up  to  meet  them.  Hiero,  daiming 
descent  from  Gelo,  pressed  the  Mamertines  hard.  He  all  but 
drove  them  to  the  surrender  of  Messana;  he  even  he]^)ed  Rome 
to  duistise  her  own  rebels  at  Rhegium.  The  wrestling-ground 
was  thus  opened  for  the  two  barbarian  oommonwealthk  Car- 
thaginian troops  hdd  the  Messanian  dtadd  against  Hiero, 
while  another  party  in  Messana  craved  the  help  of  the  head  of 
Italy.  Rome,  chastiscr  -of  the  freebooters  of  Rhegium,  saw 
Italian  brethren  in  the  freebootersof  Messana. 

The  exploits  of  Hiero  had  already  won  him  the  kingly  title 
(270)  at  Syracuse,  and  he  was  the  representative  of  Hellenic  life 
and  independence  throughout  the  iUand.  Partly  in  this  ch&r- 
acter,  partly  as  direct  sovereign,  he  was  virtual  ruler  of  a  large 
part  of  eastern  Sidly.  But  he  coidd  not  aspire  to  the  dominion 
of  earlier  Syracusan  rulers.  The  advance  of  Rome  after  the 
retreat  of  Pyrrhus  kq>t  the  new  king  from  all  hope  of  their 
Italian  position.  And  presently  the  new  kingdom  exchanged 
independence  for  safety.  When  Rome  entered  Sicily  as  the 
ally  of  the  Mamertines,  Hiero  became  the  ally  of  Carthage.  But 
in  the  second  year  of  the  war  (263)  he  found  it  needfid  to  change 
sides.  His  alliance  with  Rome  marks  a  great  epoch  in  the 
history  of  the  Greek  nation.  The  kingdom  of-  Hiero  was  the 
first-fniits  out  of  Italy  of  the  system  by  which  alliance  with 
Rome  grew  into  subjection  to  Rome.  He  was  the  first  of 
Rome's  kingly  vassals.  His  only  burthen  was  to  give  hdp  to 
the  Roman  side  in  war;  within  his  kingdom  he  was  free,  and 
his  dominions  flourished  as  no  part  of  Sicily  had  flourished 
unce  the  days  of  Timoleon. 

Dux^g  the  twenty-three  years  of  the  First  Punic  War  (264-! 
341)  die  rest  of  the  island  suffered  greatly.    The  war  for  Sicily 
was  fought  in  and  round  Sicily,  and  the  Sicilian  cities 
were  taken  and  retaken  by  the  contending  powers         pSo 
(see  Punic  Waxs).    The  highest  calling  of  the  Greek         war, 
had  now,  in  the  western  lands,  passed  to  the  Ronoan. 
By  the  treaty  which  ended  the  war  in  241  Carthage  ceded  to 
Rome  all  her  possesdons  in  Sicily.    As  that  part  of  the  island 
which  kept  a  national  Greek  government  became  the      *m-«m 
first  kingdom  dependent  on  Rome,  so  the  share  of      n^^ 
Carthage  became  the  first  Roman  province.   Messana  i 

alone  remained  an  Italian  ally  of   Rome  on  Sicilian  soQ. 

We  have  no  picture  of  Sicily  in  the  first  period  of  Roman 
rule.  One  hundred  and  seventy  years  later,  several  towns 
within  the  original  province  enjoyed  various  degrees  of  freedom, 
which  they  had  doubtless  kept  from  the  beginning.  Panormus, 
Segesta,  with  Centoripa,  Halesa  and  Halikye,  once  Sicel  but  now 
Hellenized,  kept  the  position  of  free  dties  {liberae  tt  immunes, 
Cic.  Verr.  iii.  6).  The  rest  paid  tithe  to  the  Roman  people  as 
luidlord.  The  province  was  ruled  by  a  praetor  sent  yearly 
from  Rome.  It  formed,  as  it  had  even  from  the  Carthaginian 
period,  a  dosed  customs  district.  Within  the  Roman  province 
the  new  state  of  things  called  forth  much  discontent;  but 
Hiero  remained  Uie  faithful  ally  of  Rome  through  a  long  life. 
On  his  death  (216)  and  the  accession  of  his  grandson  Hieronymus, 
his  dynasty  was  swq>t  away  by  the  last  revolution  of  Greek 
Syracuse.  The  result  was  revolt  against  Rome,  the  great  siege 
1  and  capture  of  the  dty,  the  addition  of  Hiero's  kingdom  to  the 


30 


SICILY 


Roman  province.  Two  towns  only,  beudes  Messana,  which 
had  taken  the  Roman  side,  Tauromenium  and  Netos,  were 
admitted  to  the  full  privileges  of  Roman  alliance.  Tauromenium 
indeed  was  more  highly  favoured  than  Mesaana.  Rome  had  a 
right  to  demand  ships  of  Messana,  but  not  of  Tauromenium. 
Some  towns  were  destroyed;  the  people  of  Henna  were 
massacred.  Acragas,  again  hdd  for  Carthage,  was  for  four 
years  (214-2x0)  the  centre  of  an  active  campaign.  The  story 
of  Acragas  ended  in  plunder,  slaughter  and  slavery';  three 
years  later,  the  story  of  Agrigentimi  began. 

The  reign  of  Hiero  was  the  last  time  of  independent  Greek 
culture  in  Sicily.  His  time  marks  the  growth  of  a  new  form  of 
local  Sicilian  genius.  The  spread  of  Hellenic  culture  among  the 
Sicels  had  in  return  made  a  Greel^  home  for  many  Sicel  beliefs, 
traditions  and  customs.  Bucolic  poetry  is  the  native  growth  of 
Sicfly;  in  the  hands  of  Theocritus  it  grew  out  of  the  germs 
supplied  by  Epicharmus  and  Sophron  into  a  distinct  and  finished 
form  of  the  art.  The  poet,  himself  of  Syracuse,  went  to  and  fro 
between  the  courts  of  Hiero  and  Ptolemy  Philaddphus;  but  his 
poetry  is  essentially  Sicilian.  So  is  that  of  his  successors, 
both  the  Syracusan  Moschus  and  Bion  of  Smymii,  who  came 
to  Sicily  as  to  his  natural  schooL 

With  the  incorporation  of  the  kingdom  of  Hiero  into  the 
Roman  province  independent  Sicilian  history  comes  to  an 
end  for  many  ages.  In  one  part  of  the  Island  the 
Roman  people  stepped  into  the  position  of  Carthage,  in 
another  part  into  that  of  King  Hiero.  The  allied  dties 
kept  their  several  terms  of  jslliance;  the  free  dties  kept  thdr 
freedom;  elsewhere  the  land  paid  to  the  Roman  people,  accord- 
ing  to  the  law  of  Hiero,  the  tithe  which  it  had  paid  to  Hiero. 
But,  as  the  tithe  was  let  out  to  publicani,  oppression  was  easy. 
The  praetor,  after  the  occupation  of  Syracuse,  dwelled  there  in 
the  palace  of  Hiero,  as  in  the  capital  df  the  island.  But,  as  a 
survival  of  the  earlier  state  of  things,  one  of  his  two  quaestors 
was  quartered  at  Eryx,  the  other  being  in  attendance  on  himself. 
Under  the  supreme  dominion  of  Rome  even  the  unprivileged 
dties  kept  their  own  laws,  magistrates  and  assemblies,  provision 
being  made  for  suits  between  Romans  and  Sicilians  and  between 
Sicilians  of  different  dties  {Var.  ii.  16).  In  Latin  the  one  name 
Siculi  takes  in  all  the  inhabitants  of  the  island;  no  distinction 
is  drawn  between  Greek  and  Sicd,  or  even  between  Greek  and 
Phoenician  dties.  It  is  assimied  that  all  Siculi  are  Greeks  ( Verr. 
ii.  3,  29,  49,  52,  65;  iii.  37,  40,  73)-  Even  in  Greek,  2ueXot  is 
now  sometimes  used  instead  of  Xuotktuteu..  All  the  persons 
spoken  of  by  Cicero  have  Greek  names  save— a  most  speaking 
exception — Gains  Hdus  of  Mamertina  civilas.  Inscriptions  too 
from  Sicel  and  Phoenician  dties  are  commonly  Greek,  even  when 
they  commemorate  men  with  Phoenician  names,  coupled  |)erhaps 
with  Greek  surnames.  The  process  of  Hellenization  which  had 
been  so  long  going  on  had  at  last  made  Sicily  thoroughly  Greek. 
Roman  conquest  itsdf,  which  everywhere  carried  a  Greek 
element  with  it,  would  help  this  result.  The  com  of  the  fertile 
island  was  said  even  then  to  feed  the  Roman  people.  It  was  this 
character  of  Sicily  which  led  to  its  one  frightful  piece  of  local 
history.  The  wars  of  Rome,  and  the  systematic  piracy 
^[^^J^  and  kidnapping  that  followed  them,  filled  the  Mediter- 
ranean lands  with  slaves  of  all  nations.  Sidly  stood 
out  before  the  rest  as  the  first  land  to  be  tilled  by  slave-gangs, 
on  the  estates  both  of  rich*  natives  and  of  Roman  settlers.  It 
became  the  granary  of  Rome  and  the  free  population  naturally 
degenerated  and  died  out.  The  slaves  were  most  harshly  treated, 
and  even  encouraged  by  their  masters  to  rob.  The  land  was 
full  of  disorder,  and  the  praetors  shrank  from  enfordng  the  law 
against  ofifenders,  many  of  whom,  as  Roman  knights,  might  be 
their  own  judges.  Of  these  causes  came  the  two  great  sUve* 
revolts  of  the  second  half  of  the  2nd  century  b.c  The  first  lasted 
from  134  to  132,  the  time  of  Tiberius  Gracchus  and  the  fall  of 
Numantia.  Enna  and  Tauromeniimi  were  the  headquarters  of 
the  revolt.  The  second  <the  centre  of  which  was  Triocala,  the 
modem  S.  Anna,  9  m.  N.E.  of  Sdacca)  lasted  from  102  to  99, 
the  time  of  the  Cimbrian  invasion.  At  other  times  the  power  of 
Rome  might  have  quelled  the  revolt  more  speedily* " 


The  slave  warf  were  not  the  only  scoufge  that  fell  on  Sicfly. 
The  pirates  troubled  the  coast,  and  all  other  evils  were  out- 
done by  the  three  years'  government  of  Verres  (73-70  i^^gf^ 
B.C.).  Besides  the  light  which  the  great  impeachment  Kommm 
throws  on  the  state  of  the  island,  his  administration  f^  te 
seems  really  to  have  dealt  a  lasting  blow  to  its  ^'^* 
prosperity.  The  slave  wars  had  not  directly  touched  the  great 
dties;  Verres  plundered  and  impoverished  everywhere,  re- 
moving anything  of  value,  especially  works  of  art,  that  took  hb 
fancy,  and  there  is  hardly  a  dty  that  had  not  to  complain  of 
what  it  suffered  at  his  hands.  Another  blow  was  the  occupation 
of  Messana  by  Sextus  Pompdus  in  43  B.C.  He  was  master  of 
Sidly  for  seven  years,  and  during  this  period  the  com  supply  of 
Rome  was  serioiuly  affected,  whUe  Strabo  (vL  3,  4)  attributed 
to  this  war  the  decayed  sUte  of  several  dties.  To  undo  this 
mischief  Augustus  planted  Roman  colonies  at  Palermo,  Syracuse, 
Tauromenium,  Thermae,  Tyndaris  and  Oitana.  The  island 
thus  received  another  Italian  infusion;  but,  as  elsewhere,  Latin 
in  no  way  displated  Greek;  it  was  simply  set  up  alongside  of  it 
for  certain  purposes.  Roman  tastes  now  came  in;  Roman 
buildings,  especially  amphitheatres,  arose.  The  Mamertines 
were  Roman  dtizens,  and  Netum,  Centuripae  and  Segesta  had 
become  Latin,  perhaps  by  a  grant  of  Caesar  himself,  but  in  any 
case  before  the  concession  of  Latin  rights  to  the  rest  of  Sicily; 
this  was  followed  by  M.  Antonius's  grant  of  full  dtizenship  to 
the  whole  island.  But  Sidly  never  became  thoroughly  Roman; 
no  roads  were  constmcted,  so  that  not  a  sin^e  Roman  milestone 
has  been  found  in  the  whole  island.  In  the  division  of  provinces 
between  Augustus  and  the  senate,  Sicily  fell  to  the  latter.  Under 
the  empire  it  has  practically  no  history.  Few  emperors  visited 
Sidly;  Hadrian  was  there,  as  everywhere,  in  a.o.  126,  and 
ascended  Etna,  and  Julian  also  {CD,  xo).  In  its  provindal 
state  Sidly  fell  back  more  than  some  other  provinces.  Ausonius 
could  still  reckon  Catana  and  fourfold  Syracuse  ("  quadruplices 
Syracusas")  among  the  noble  dties;  but  Sidly  is  not,  like 
Gaul,  rich  in  relics  of  later  Roman  life,  and  it  is  now  Egypt 
rather  than  Sicily  that  feeds  Rome.  The  island  has  no  internal 
history  beyond  a  very  characteristic  fact,  a  third  revolt  of  slaves 
and  bandits,  which  was  quelled  with  difficulty  in  the  days  of 
GalUenus.  Extemal  history  there  could  be  none  in  the  central 
island,  with  no  frontier  open  to  Germans  or  Persians.  There 
was  a  single  Prankish  attack  under  Probus  (276-282).  In  the 
division  of  Constantine,  when  the  word  "  province  "  had  lost  its 
meaning,  when  Italy  itself  was  mapped  out  into  provinces, 
Sidly  became  one  of  these  last.  Along  with  Africa,  Raetia  and 
westem  Ulyricum,  it  became  part  of  the  Italian  praefecture; 
along  with  the  islands  of  Sardinia  and  Corsica,  it  became  part  of 
the  Italian  diocese,  it  was  now  ruled  by  a  corrector ^  afterwards 
by  a  consular  undn  the  authority  of  the  vicar  of  the  Roman 
dty  {Not.  Imp.  14,  5). 

Sicilian  history  began  again  when  the  wandering  of  the 
nations  planted  new  powers,  not  on  the  frontier  of  the  empire, 
but  at  its  heart.  The  powers  between  which  Sicily 
now  passed  to  and  fro  were  Teutonic  powers.  The 
earlier  stages  of  Teutonic  advance  could  not  touch 
Sicily.  Alaric  thought  of  a  Sicilian  expedition,  but  a  storm 
hindered  him.  Sicily  was  to  be  reached  only  by  a  Teutonic 
power  which  made  its  way  through  Gaul,  Spain  and  Africa.  The 
Vandal  now  dwdt  at  Carthage  instead  of  the  Canaanite.  Gaiseric 
(429-477)  subdued  the  great  islands  for  which  Roman  and 
Phoenician  had  striven.  Along  with  Sardinia,  Corsica  and 
the  Balearic  Isles,  Sicily  was  again  a  possession  of  a  naval  power 
at  Carthage.  Gaiseric  made  a  treaty  with  Odoacer  almost  like 
that  which  ended  the  First  Punic  War.  He  gave  up  (Victor 
Vitensis  i.  4)  the  island  on  condition  of  a  tribute,  which  was 
hardly  paid  by  Theodoric.  Sidly  was  now  ruled  by  a  Gothic 
count,  and  the  Goths  claimed  to  have  treated  the  land  with 
spedal  tenderness  (Procopius,  Bell.  Goth.  iii.  x6).  The  island, 
like  the  rest  of  Theodoric's  dominions,  was  certainly  well  looked 
after  by  the  great  king  and  his  minister;  yet  we  hear  darkly  of 
disaffection  to  Gothic  rule  (Cass.  Var.  i.  3).  Theodoric  gave 
back  LUybaeum  to  the  Vandal  king  Thrasamund  as  the  dowry 
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€f  Us  sister  AnaUfrida  (Pnc  BeO,  Vani.  i.  8).~  Yet  Lflybaeum 
was  a  Gothk  possession  when  Belisarius,  conqueror  of  Africa, 
demanded  it  in  vain  as  part  of  the  Vandal  possessions  (Proc. 
Bdl.  Vend.  u.  5;  BeU.  GcA,  L  3).  In  the  Gothic  war  Sidly 
was  the  Ikst  land  to  be  reoovered  for  the  empire,  and  that  with 
the  good  win  of  its  people  (535).  Panormus  alone  was  stoutly 
defended  by  its  Gothic  garrison.  In  550  Totila  took  some 
fortresses,  but  the  great  dties  all  withstood  him,  and  the  Goths 
were  driven  out  the  next  year. 
Sidly  was  thus  won  back  to  the  Roman  dominion.  Belisarius 
was  Pyrrhus  and  Marcelliis  in  one.  For  430  years 
some  part  of  Sidly,  for  383  years  the  whole  of  it, 
again  remained  a  Roman  province.  To  the  Gothic 
count  again  succeeded,  under  Justinian,  a  Roman 
prodar,  in  Greek  0Tpannr6t.  That  was  the  official  title; 
we  <rften  hear  of  a  patridan  of  Sidly,  but  patridan  {q.v,) 
was  in  strictness  a  personal  rank.  In  the  later  mapping  out  of 
the  empire  into  purely  military  divisions,  the  theme  i^iia)  of 
Sidly  took  in  both  the  island  and  the  nearest  peninsula  of  the 
mainland,  the  oldest  Italy.  The  island  itsdf  was  divided  for 
financial  purposes,  almost  as  in  the  older  times,  into  the  two 
divisions  of  Syracuse  and  Lilybaeum.  The  revolutions  of  Italy 
hardly  touched  a  land  which  looked  steadily  to  the  eastern  Rome 
as  its  head.  The  Lombard  and  Prankish  masters  of  the  peninsula 
never  fixed  themsdves  in  the  island.  When  the  Frank  took 
the  imperial  crown  of  the  west,  Sicily  still  kept  its  allegiance  to 
the  Augustus  who  reigned  at  Constantinople,  and  was  only 
torn  away  piecemeal  from  the  empire  by  the  next  race  of 
conquerors. 

This  connexion  of  Sicily  with  the  eastern  division  of  .the 
empire  no  doubt  largely  helped  to  keep  up  Greek  life  in  the 
island.  This  was  of  course  strengthened  by  union  with 
a  power  which  had  already  a  Greek  side,  and  where  the 
Greek  side  soon  became  dominant.  Still  the  connexion 
with  Italy  was  dose,  espedally  the  ecdesiastical 
connexion.  Some  things  tend  to  make  Sidly  look  less  Greek 
than  it  really  was.  The  great  source  of  our  knowledge  of 
Sidly  in  the  century  which  followed  the  reconquest  by  Beli- 
sarius is  the  Letters  of  Pope  Gregory  the  Great,  and  they  naturally 
show  the  most  Latin  side  of  things.  Th6  merdy  official  use  of 
Latin  was,  it  must  be  remembered,  common  to  Sicily  with 
Constantinople.  Gregory's  Letters  are  largely  occupied  with  the 
affairs  of  the  great  Sicilian  estates  held  by  the  Roman  church, 
^  by  the  churches  of  Milan  and  Ravenna.  But  they  deal  with 
many  other  matters.  Saint  Paul's  visit  to  Syracuse  naturally 
gave  rise  to  many  l^ends;  but  the  Christian  church  undoubtedly 
took  early  root  in  Sidly.  We  hear  of  Manichaeans  {CD.  163); 
Jews  were  plentiful,  aind  Gregory  causes  compensation  to  be 
Bude  for  the  unlawful  destruction  of  synagogues.  Many 
Christian  catacombs  and  Byzantine  rock-cut  villages,  churches 
and  tombs  have  been  explored  of  recent  years.  See  the  compre- 
hensive work  by  the  late  J.  Ftihrer  and  V.  Schultse,  "Die 
altchristlichen  Grabstitte  Siziliens"  (Berlin,  1907,  Jahrbuch 
ies  K.D.  arckdelogiscken  InstUutSt  Erg&nzungsheft  vii.):  and 
several  articles  by  P.  Orsi  in  the  Notine  degli  scan,  and  in 
Bysanliniscke  ZeUsckrift  (1898,  i;  1899,  6r3).  Of  paganism 
ve  find  no  trace,  save  that  pagan  slaves,  doubtless  not  natives 
of  the  island,  were  hdd  by  Jews  {CD.  1 37).  Herein  is  a  contrast 
between  Sic^y  and  Sardinia,  where,  according  to  a  letter  from 
Gregory  to  the  empress  Constantina,  wife  of  the  emperor 
Maurice  (594-595),  praying  for  a  lightening  of  taxation  in  both 
islands,  p«gani«n  still  lingered  {CD.  i3x).  Sicily  belonged  to 
_^  the  Latin  patriarchate;  but  we  already  {CD.  103) 
see  gliomieringsof  the  raming  disputes  between  the 
Eastern  and  Western  Churches.  Things  were  changed  when 
Leo  the  Isaurian  confiscated  the  Sicilian  and  (^alabrian  estates 
of  the  Roman  Church  (Theoph.  i.  63X). 

In  the  9th,  loth  and  nth  centuries  the  old  drama  of  Sidly 
was  acted  again.  The  island  is  again  disputed  between  Europe 
and  Asia,  transplanted  to  Africa  between  Greek  and  Semitic 
dwcilen  on  her  own  soil.  Panormus  and  Syracuse  are  again 
the  headqnartcn  of  races  and  creeds,  of  creeds  yet  more  than 


of  races.  The  older  reUgious  differences  were  small  compared 
with  the  strife  for  life  and  death  between  Christendom  and 
Islam.  Gregory  and  Mahomet  were  contemporaries, 
and,  though  Saracen  occupation  did  not  begin  in  ^'^ 
Sidly  till  more  than  two  centuries  after  Gregory's  f^HSl 
death,  Saracen  inroads  began  much  sooner.  In 
655  (Theoph.  i.  533)  part  of  Sicily  was  plundered,  and  its 
inhabitants  carried  to  Damascus.  Then  came  the  strange 
episode  of  the  visit  of  Cbnstans  II.  (641-668),  the  first  emperor, 
it  would  seem,  who  had  set  fopt  in  Sicily  since  Julian.  After  a 
war  with  the  Lombards,  after  twelve  days'  plunder  of  Rome, 
he  came  on  to  Syracuse,  where  his  oppressions  led  to  his  murder 
in  668.  Sidly  now  saw  for  the  first  time  the  setting  up  of  a 
tyrant  in  the  later  sense.  Mezetius,  commander  of  the  Eastern 
army  of  Constans,  revolted,  but  Sicily  and  Roman  Italy  kept 
their  allegiance  to  the  new  emperor  Constantino  Pogonatus, 
who  came  in  person  to  destroy  him.  Then  came  another  Saracen 
Inroad  from  Alexandria,  in  which  Sjrracuse  was  sacked  (Paul. 
Diac.  v.  X3).  Towards  the  end  of  the  8th  century,  though  Sicily 
itself  was  untouched,  its  patridans  and  their  forces  play  a  part 
in  the  affairs  of  southern  Italy  as  enemies  of  the  Prankish  power. 
Charlemagne  himself  was  believed  (Theoph.  L  736)  to  have 
designs  on  Sicily;  but,  when  it  came  to  Saracen  invasion,  the 
sympathies  of  both  pope  and  Caesar  lay  with  the  invaded 
Christian  land  {Man.  Car.  333, 338). 

In  8x3  a  peace  for  ten  years  was  made  between  the  Saracens 
and  the  patridan  Gregory.  A  few  years  after  it  expired  Saracen 
settlement  in  the  island  began.  About  this  time  Crete  -^^ 
was  seized  by  Spanish  adventurers.  But  the  first  c^a^tt. 
Saracen  settlers  in  Sicily  were  the  African  neighbours 
of  Sicily,  and  they  were  called  to  the  work  by  a  home  treason. 
The  story  has  been  tricked  out  with  many  romantic  details 
{Chron.  Sdern.  60,  ap.  Pertz,  iii.  498;  Theoph.  Cont.  ii.  373; 
George  Cedrenus,  ii.  97);  but  it  seems  plain  that  Euphemius 
or  Euthymius  of  Syracuse,  supported  by  his  own  dtizens, 
revolted  against  Michael  the  Stammerer  (830-839),  and,  when 
defeated  by  an  imperial  army,  asked  help  of  Ziyftdet  Allah,  the 
Aghlabite  prince  of  l^rawftn,  and  offered  to  hold  the  island  of 
him.  The  struggle  of  138  years  now  began.  Euphemius,  a 
puppet  emperor,  was  led  about  by  his  Saracen  allies  much  as 
earlier  puppet  emperors  had  been  led  about  by  Alaric  and 
Ataulf,  till  he  was  slain  in  one  of  the  many  sieges.  The  second 
Semitic  conquest  of  Sidly  began  in  837  at  Mazzara  on  the  old 
border  of  Greek  and  Phoenidan.  The  advance  of  the  invaders 
was  slow.  In  two  years  all  that  was  done  was  to  occupy 
Mazzara  and  Mineum — the  old  Menae  of  Ducetius — strange 
points  certainly  to  begin  with,  and  seemingly  to  destroy 
Agrigentum,  well  used  to  destruction.  Attacks  on  Syracuse 
failed;  so  did  attacks  on  Henna — Castrum  Ennae, 
now  changing  into  Castrum  Johannis  (perhaps  Kaorpo- 
thnni),  Castrogiovanni.  The  actual  gain  was  small;  but  the 
invaders  took  seizin  alike  of  the  coast  and  of  the  island. 

A  far  greater  conquest  followed  when  new  invaders  came  from 
Spain  and  when  Theodotus  was  killed  in  830.  The  next  year 
Panormus  pased  away  for  ever  from  Roman,  for  330  years  from 
Christian,  rule.  Syracuse  was  for  fifty  years,  not  only,  as  of  old, 
the  bulwark  of  Europe,  but  the  bulwark  of  Christendom.  By 
the  conquest  of  Panormus  the  Saracens  were  firmly  rooted  in 
the  island.  It  became  the  seat  of  the  amir  or  lord  of  Sidly. 
We  bear  dimly  of  treasonable  dealings  with  them  on  the  part 
of  the  strategos  Alexius,  son-in-law  of  the  emperor  Theophilus; 
but  we  see  more  dearly  that  Saracen  advance  was  largely 
hindered  by  dissensions  between  the  African  and  the  Spanish 
settlers.  In  the  end  the  Moslem  conquests  in  Sicily  became 
an  Aghlabite  prindpality  owning  at  b^t  a  formal  superiority 
in  the  princes  of  l^airawftn.  With  the  Saracen  occupation 
begins  a  new  division  of  the  island,  which  becomes  convenient 
in  tracing  the  progress  of  Saracen  conquest.  This  is  into  three 
valleys,  known  in  later  forms  of  language  as  Val  di  Mazzara 
or  Mazza  in  the  N.W.,  Val  di  Noto  in  the  S.E.  and  Val 
Demone  (a  namf  of  uncertain  origin)  in  the  N.E.  (see  Aman, 
liusulmam  in  SicUia,  i.  465).    The  first  Saracen  settlement 
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of  Val  di  MAcsara  answers  rou|^/  to  tlw  old  Carthi^inian 
possessions.  From  Panormus  the  amir  or  lord  of  Sidly, 
Mahommed  ibn  Abdallah,  sent  forth  his  plunderers  throughout 
Sicily  and  even  into  southern  Italy.  There,  however,  they  made 
no  lasting  settlements. 

The  chief  work  of  the  next  ten  yean  was  the  conquest  of  the 
Val  di  Noto,  but  the  first  great  advance  was  made  dsewhere. 
In  843  the  Saracens  won  the  Mamertine  dty,  Messana,  and  thus 
stood  in  the  path  between  Italy  and  Sicfly.  Then  the  work 
of  conquest,  as  described  by  the  Arabic  writers,  went  on,  but 
slowly.  At  last,  in  859,  the  very  centre  of  the  ishmd,  the  strong- 
hold of  Henna,  was  taken,  and  the  main  part  of  Val  di  Noto 
followed.  But  the  divisions  among  the  Moslems  helped  the 
Christians;  they  won  back  several  towns,  and  beat  off  all 
attacks  on  Syracuse  and  Tauromenium.  It  is  strange  that  the 
reign  of  Basfl  the  Macedonian  (867),  a  time  of  such  renewed 
vigour  in  the  empire,  was  the  time  of  the  greatest  of  all  losses 
in  Sicily.  In  Italy  the  imperial  frontier  largely  advanced; 
in  Sicily  imperial  fleets  threatened  Panormus.  But  in  875  the 
accession  of  Ibrfthim  ibn  Ahmad  in  Africa  changed  the  face  of 
things.  The  amir  in  Sicily,  Ja'far  ibn  Ahmad,  received  strict 
orders  to  act  vigorously  against  the  eastern  towns.  In  877 
began  the  only  successful  Semitic  siege  of  Syracuse.  The  next 
year  the  dty  passed  for  the  first  time  under  the  yoke  of 
strangers  to  the  fellowship  of  Europe. 

Thus  in  fifty-one  years  the  imporial  and  Christian  territory  in 
Sicily  was  cut  down  to  a  few  points  on  or  near  the  eastern  coast, 
to  the  Val  Demone  in  short  without  Messana.  But  between' 
Moslem  dissension  and  Christian  valour  the  struggle  had  still 
to  be  waged  for  dghty-seven  years.  Henna  had  been  the  chief 
centre  of  Christian  resistance  a  generation  earlier;  its  place 
was  now  taken  by  the  small  fort  of  Rametta  not  far  from  Messina. 
The  Moslems  of  Sidly  were  bu^  in  dvil  wars;  Arabs  fought 
a^unst  Berbers,  both  against  the  African  overlord.  In  900 
Panormus  had  to  be  won  1^  a  son  of  Ibrihim  from  Moslem  rebds 
provoked  by  his  father's  crudty.  But  when  Ibrihim  himself 
came  into  Sicily,  renewed  efforts  against  the  Christians  led  to  the 
first  taking  of  Tauromenium  (908),  of  Rametta  and  of  other 
points.  The  dvil  war  that  foUowed  his  death,  the  endless 
revolutions  of  Agrigentum,  where  the  Weaker  side  did  not  scruple 
to  call  in  Christian  hdp,  hindered  any  real  Saracen  occupation 
of  eastern  Sicily.  The  emperors  never  gave  up  their  dsims  to 
Sicily  or  their  hopes  of  recovering  it.  Beiides  the  struggle  with 
the  Christians  in  the  island,  there  was  often  direct  warfare 
between  the  empire  and  the  Saracens;  but  such  warfare  was 
more  active  in  Italy  than  in  Sicfly.  In  956  a  peace  or  trucQ  was 
made  by  the  emperor  Constantino  Porphyrogenitus.  A  few 
years  later,  Otho  the  Great,  the  restorer  of  Uie  Western  empire, 
looked  to  Sidly  as  a  land  to  be  won  back  for  Christendom. 
It  had  not  yet  wholly  passed  away;  but  the  day  soon  came. 
Strange  to  say,  as  Syracuse  fell  in  the  reign  of  Basil  the  Mace- 
donian, the  Saracen  occupation  was  completed  in  the  reign  oi 
Nikephoros  Phokas  (Nicephorus  Phocas),  the  deliverer  of  Crete. 
In  the  year  of  his  accession  (963)  Tauromenium  was  taken,  imd 
became  for  a  hundred  years  a  Mi^ommedan  possession.  Rametta 
was  the  last  stronghold  to  fall  (965). 

Thus  in  138  years  the  Arab  did  what  the  Canaanitd  had  never 
done.  The  whole  island  was  a  Semitic,  that  is  a  Mahommedan, 
possession.  Yet  the  complete  Saracen  possession  of  Sicily 
may  seem  a  thing  of  a  moment.  Its  first  and  longest  period 
lasted  only  73  years.  In  that  time  Mahommedan  Sidly  was 
threatened  by  a  Western  emperor;  the  Arabic  writers  daim 
n^e^a^  the  Saracen  army  by  which  Otho  II.  was  beaten  bade 
^mnttr  in  98a  u  a  SidUan  army.  A  mightier  enemy  was 
threatening  in  the  EasL  Basil  n.  planned  the  recovery 
of  Sidly  in  good  earnest.  Inioa  7  he  sent  a  great  army ; 
but  his  death  stopped  their  progress  before  they  reached  the 
island.  But  Uie  great  conqueror  had  left  behind  him  men 
trained  in  his  school,  and  deven  years  later  the  eagles  of  the  new 
Rome  again  marched  to  Sicilian  victories.  The  ravages  of 
the  Sicilian  Saracens  in  the  Greek  islands  were  more  frightful 
.than  ever,  and  George  Maniarrs,  the  first  captain  of  his  time, 


was  sent  to  win  back  the  lost  land.  He  too  was  hdped  by  Saracen 
dissensions.  The  amir  Abul-afar  became  a  Roman  vaiasal,  and, 
like  Alaiic  of  old,  became  mobster  miiitum  in  the  i^mm, 
Roman  army.  His  brother  and  rival  Abul^ay  brought 
hdp  from  Africa;  and  finally  all  joined  against  the  Chrisdans. 
Four  years  of  Christian  victory  (xo38-xo4a)  followed.  In  the 
host  it  Maniaces  were  men  of  all  races— Normans,  who  had 
already  begun  to  show  themsdvcs  in  south  Italy,  and  the 
Varangian  guard,  the  best  soldiers  of  the  empire,  among  whom 
Harold  Hardrada  himself  is  said  to  have  hdd  a  place.  Town 
after  town  was  delivered,  first  Messana,  then  Syracuse,  then  a 
crowd  of  others.  The  exact  extent  of  the  roconquest  is  uncertain ; 
Bsrzantine  writers  claim  the  ddiveranoe  of  the  whole  island; 
but  it  is  certain  that  the  Saracens  never  lost  Panormus.  But 
court  influence  spdled  everything:  Maniaces  was  recalled; 
under  his  successor  Stephen,  brother-in-law  of  the  emperor 
Michad,  the  Saracens  won  back  what  they  had  losL  Messana 
alone  hdd  out,  for  how  long  a  time  is  uncertain.  But  a  con- 
queror came  who  had  no  empresses  to  thwart  him.  In  xo6o 
began  the  thirty  years'  work  of  the  first  Roger. 

Thus  for  363  jrears  the  Christian  people  of  some  part  or  other 
of  Sidly  were  in  subjection  to  Modem  masters.  But  that 
subjection  differed  widdy  in  different  times  and  places. 
The  land  was  won  bit  by  bit.  One  town  was  taken 
by  storm;  another  submitted  on  terms  harsher  or 
more  favourable.  The  condition  of  the  Christians 
varied  from  that  of  personal  slaves  to  that  of  communities 
left  free  on  the  payment  of  tribute.  The  great  mass  were  in  the 
intermediate  state  usual  among  the  non-Mahommedan  subjects 
of  a  Mahommedan  power.  The  dkimml  of  Sicily  were  in 
essentially  the  same  case  as  the  rayaks  of  the  Turk.  While 
the  conquest  was  going  on,  the  towns  that  remained  unconquered 
gained  in  point  of  local  freedom.  They  became  allies  rather 
than  subjects  of  the  distant  emperor.  So  did  the  tributary 
districts,  as  long  as  the  original  terms  were  kept.  But,  as  ever, 
the  condition  of  the  subject  race  grew  worse.  After  the  comi^ete 
conquest  of  the  island,  while  the  mere  slaves  had  turned  Mahom- 
medans,  there  is  nothing  more  heard  of  tributary  districts.  At 
the  coming  of  the  Normans  the  whole  Christian  population 
was  in  the  state  of  rayaks.  Still  Christianity  and  the  Greek 
tongue  never  died  out;  churches  and  monasteries  reodved 
and  hdd  property;  there  still  are  saints  and  scholars.  It 
would  be  rash  to  deny  that  traces  of  other  dialects  may  not  have 
lingered  on;  but  Gredc  and  Arabic  were  the  two  written  tongues 
of  Sicily  when  the  Normans  came.  The  Sicilian  Saracens  ivere 
hindered  by  their  internal  feuds  from  ever  becoming  a  great 
power;  but  they  stood  high  among  Mahommedan  nations. 
Their  advance  in  dvilization  is  ^own  by  their  position 
under  the  Normans,  and  above  all  by  their  admirable  style 
of  architecture  (see  Palermo).  They  had  a  literature  which 
Norman  kings  studied  and  promoted.  The  Normans  in  short 
came  into  the  inheritance  of  the  two  most  dvilized  nations  of 
the  time,  and  allowed  them  to  flourish  side  by  side. 

The  most  brilliant  time  for  Sicily  as  a  power  in  the  world 
begins  with  the  coming  of  the  Normans.  Never  before  or  after 
was  the  island  so  united  or  so  independent.  Some  of 
the  old  t3rrants  had  ruled  out  of  Sidly;  none  had 
ruled  over  all  Sidly.  The  Normans  held  all  Sidly  as 
the  centre  of  a  dominion  which  stretched  far  beyond  it.  The 
conquest  was  the  work  of  one  man.  Count  Roger  of  the 
house  of  HauteviUe  (see  Roges  I.).  The  conquests  of  the 
Normans  in  Italy  and  Sicily  form  part  of  one  enterprise;  but 
they  altogether  differ  in  charaaer.  In  Italy  they  overthrew  the 
Byzantine  dominion;  their  own  rule  was  perhaps  not  worse, 
but  they  were  not  deliverers.  In  Sicily  they  were  wdcomcd 
by  the  Christians  as  deliverers  from  infidel  bondage. 

As  in  the  Saracen  conquest  of  Sicily,  as  in  the  Byzantine 
recovery,  so  in  the  Norman  conquest,  the  immediate  occasion  was 
given  by  a  home  traitor.  Count  Roger  had  already  made  gpg^M^ 
a  plundering  attack,  when  Bccumen  of  Catania,  driven 
out  by  hb  brother,  urged  him  to  serious  invasion.  Mesdna  was 
taken  in  1060,  and  beome  for  a  while  the  Norman  capital.   Tho 
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cvaywhere  wdooined  the  conqueror.  But  at  TVotna. 
they  presently  changed  their  minds,  and  joined  with  the  Saracens 
to  besiege  the  count  in  their  citadel.  At  Catania  Becumen  was 
set  up  again  as  Roger's  vassal,  and  he  did  good  service  till  he 
was  killed.  Roger  soon  began  to  fix  his  eye  on  the  Saracen 
capital.  Against  that  dty  he  had  Pisan  help,  as  the  inscription 
on  the  Pisan  duomo  witnesses  (cf.  Geoff.  Mai.  ii.  34).  But 
Palermo  was  not  taken  until  1071,  and  then  only  by  the 
help  of  Duke  Robert,  who  kept  the  prize  to  himself.  Still 
its  capture  was  the  turning-point  in  the  struggle.  Taoimina 
(Tauromenium)  was  won  in  1078.  Syracuse,  under  its  amir 
Beoarvet,  held  out  stoutly.  He  retook  Catania  by  the  help 
of  a  Saracen  to  whom  Roger  had  trusted  the  city,  and  whom 
he  himself  punished.  Catania  was  won  back  by  the  count's 
son  Jordan.  But  progress  was  delayed  by  Jordan's  rebellion 
and  by  the  absence  of  Roger  in  his  brother's  wart.  In 
1085  Sjrracuae  was  won.  Next  year  followed  Cixgenti  and 
Castro^ovanni,  whose  chief  became  a  Christian.  Noto  held 
oat  till  1090.  Then  the  whole  island  was  won,  and  Roger 
completed  his  conquest  by  a  successful  expedition  to  Malta. 

Lfte  the  condition  of  the  Greeks  under  the  Saracens,  so  the 
condition  of  the  Saracens  under  the  Normans  differed  in  different 
idaces  according  to  the  circumstances  of  each  conquest. 
The  Mahomroedan  religion  was  everywhere  tolerated, 
in  many  places  much  more.  But  it  would  seem  that, 
**"*  just  as  under  the  Moslem  rule,  oonvenions  from 

Christianity  to  Islam  were  forbidden.  On  the  other  hand, 
amvenkms  from  Islam  to  Christianity  were  not  always  en- 
couraged; Saracm  troops  were  empbyed  from  the  beghming, 
and  Count  Roger  seems  to  have  thought  them  more  trustworthy 
when  unconverted.  At  Palermo  the  o^ntulation  secured  to 
the  Saracens  the  full  enjoyment  of  their  own  laws;  Cirgenti 
was  hmg  mainly  Saracen;  in  Val  di  Noto  the  Saracens  kept 
towns  and  castles  of  their  own.  On  the  other  hand,  at  Messina 
there  were  few  or  none,  and  we  hear  of  both  Saracen  and  Greek 
villcina,tbe  latter  doubtless  abiding  as  they  were  in  Saracen 
times.  But  men  of  both  races  were  trusted  and  favoured  accord- 
ing to  their  deserts.  The  ecclesiastical  relations  between  Greeks 
and  Latins  are  harder  to  trace.  At  the  taking  of  Palermo  the 
Greek  bishop  was  restored;  but  his  successors  were  L>atins,  and 
Latin  pcdates  were  placed  in  the  bishoprics  which  Count  Roger 
founded.  Urban  II.  visited  Sidly  to  promote  the  union  of  the 
church,  and  be  granted  to  the  count  those  q>ecial  ecclesiastical 
poweis  held  by  the  counts  and  kings  of  Sicily  as  hereditary 
testes  of  the  Holy  See  which  grew  into  the  famous  Sicilian 
Donarchy  (Geoff.  MaL  tv.  39).  But  Gredi  worship  went  <m;  at 
Mt^miwtm  it  lingered  till  the  15th  century  (Pirro,  Sidlia  saerat 
L  420,  431,  449)t  as  it  has  been  since  brought  back  by  the 
ASttnian  colonists.  But  the  Greeks  of  Sidly  have  long  been 
Boited  Greeks,  admitting  the  authority  of  the  see  of  Rome. 

In  its  results  the  Norman  conquest  of  Sicily  was  a  Latin 
conquest  far  more  thorough  than  that  which  had  been  made 
by  the  Roman  commonwealth.  The  Norman  princes 
fHDtected  all  the  races,  creeds  and  tongues  of  the 
island,  Greek,  Saracen  and  Jew.  But  new  races  came 
to  settle  alongside  of  them,  all  of  whom  were  Latin 
as  far  as  their  oflBdal  speech  was  concerned.  The  Nomums 
faou^  the  French  tongue  with  them;  it  remained  the 
court  specdi  during  the  12th  century,  and  SicOy  was  thrown 
open  to  an  speakers  of  French,  many  of  whom  came  from 
Fjf^and.  There  was  constant  intercourse  between  the  two 
great  islands,  both  ruled  by  Norman  kings,  and  many  natives  of 
England  filled  high  places  in  Sicily.  But  French  was  only  a 
hagoage  of  society,  not  of  business  or  literature.  The  languages 
of  inscriptions  and  documents  are  Greek,  Arabic  and  Latin,  in 
private  writingi  sometimes  Hebrew.  The  kings  imderstood 
Greek  and  Arabk,  and  their  deeds  and  works  were  commemorated 
in  both  tongues.  Hence  comes  the  fact,  at  first  sight  so  strange, 
that  Gre^,  Arabic  and  French  have  all  given  way  to  a  dialect 
cf  Italian.  But  the  cause  is  not  far  to  seek.  The  Norman 
ODi^aest  opened  Sidly  to  settlers  from  Italy,  above  all  from 
the  NocBian  possessions  in  Italy.   Under  the  name  of  Lombards. 


they  became  an  Important,  in  some  parti  a  dominant,  dement. 
Thus  at  Messina,  where  we  hear  nothing  of  Saracens,  we  hear 
much  of  the  disputes  between  Greeks  and  Lombards.  The 
Lombards  had  hardly  a  distinct  language  to  bring  with  them. 
At  the  time  of  the  conquest,  it  was  alrudy  found  out  that  French 
had  become  a  distinct  speech  from  Latin;  Italian  hardly  was 
such.  The  Lombard  element,  during  the  Norman  reign,  shows 
itself,  not  in  whole  documents  or  inscriptions,  but  in  occasional 
words  and  forms,  as  in  some  of  the  mosaics  at  Monreale.  And, 
if  any  elemrat,  Latin  or  akin  to  Latin,  had  lingered  on  through 
Byzantine  and  Saracen  rule,  it  would  of  course  be  attracted  to 
the  new  Latin  element,  and  would  help  to  strengthen  it.  It 
was  this  Lombard  dement  that  had  the  future  bdore  it.  Greek 
and  Arabic  were  antiquated,  or  at  least  isoUted,  in  a  Und  which 
Norman  conquest  had  made  part  of  western  Europe  and  Latin 
Christendom.  They  could  grow  only  within  the  island;  they 
could  gain  no  strength  from  outside.  Even  the  French  element 
was  in  some  sort  isolated,  and  later  events  made  it  more  so.  But 
the  Lombard  element  was  constantly  strengthened  by  settlement 
from  outside.  In  the  older  Latin  conquest,  the  Latin  carried 
Greek  with  hhn,  and  the  Greek  dement  absorbed  the  Latm. 
Latin  now  held  in  western  Europe  the  place  which  Greek  had 
heki  there.  Thus,  in  the  face  of  Italian,  both  Greek  and  Arabic 
died  out.  Step  by  step.  Christian  Sicily  became  Latin  in  speech 
and  in  worship.  But  this  was  not  tUl  the  Norman  reigns  were 
over.  Till  the  end  of  the  isth  century  Sicily  was  the  one  land 
where  men  of  divers  creeds  and  tongues  could  live  side  by  side. 

Hence  came  both  the  short-lived  brilliancy  of  Sidly  and  iU 
later  decay.  In  Sicily  there  were  many  nations  all  protected 
by  the  Sicilian  king;  but  there  was  no  Sicilian  nation.  GredL, 
Saracen,  Norman,  Lombard  and  Jew  could  not  be  fused  into 
one  people;  it  was  the  boast  of  SicOy  that  each  kept  his  Uws 
and  tongue  undisturbed.  Such  a  state  of  things  could  live  on 
only  under  an  enlightened  despotism;  the  discordant  dements 
could  not  join  to  work  out  really  free  and  national  institutions. 
Sicily '  had  parliaments,  and  some  constitutional  prindplei 
were  well  understood.  But  they  were  assemblies  of  barons, 
or  at  most  of  barons  and  dtizens;  they  could  only  have  repre> 
sented  the  Latin  dements,  Norman  and  Lombard,  in  the  island. 
The  dder  races,  Greek  and  Sancen,  stand  outside  the  rektions 
between  the  Latin  king  and  his  Latin  subjects.  Still,  as  long 
as  Greek  and  Saracen  were  protected  and  favoured,  so  long 
was  Sicily  the  most  brilliant  of  European  kingdoms.  But  its 
greatness  had  no  groundwork  of  national  life;  for  lack  of  it 
the  most  brilliant  of  kingdoms  presently  sank  bdow  the  levd 
of  other  lands. 

Four  generations  only  span  the  time  from  the  birth  of  Count 
Roger,  about  1030,  to  the  death  of  the  emperor  Frederick  II. 
in  lasa  Roger,  great  count  of  Sidly,  was,  at  his  j^  . 
death  in  iioi,  succeeded  by  his  young  son  Simon,  ^^"^ 
and  he  in  110$  by  the  second  Roger,  the  first  king.  He  Inherited 
all  Sicily,  save  half  Palermo—the  other  half  had  becQ  given  up — 
and  part  of  Calabria.  The  rest  of  Palermo  was  soon  granted; 
the  Semitic  capital  became  the  abiding  head  of  Sidly.  On  the 
death  of  his  cousin  Duke  William  of  Apulia,  Roger  gradually 
founded  (1127-1140)  a  great  Italian  dominion.  To  the  Apulian 
duchy  he  added  (1136)  the  Norman  prindpality  of  Capua, 
Naples  (1138),  the  last  dependency  of  the  Eastern  empire  in 
Italy,  and  (1140)  the  Abruzzi,  an  undoubted  land  of  the  Western 
empire.  He  thus  formed  a  dominion  which  has  been  divided, 
united  and  handed  over  from  one  prince  to  another  of tener  than 
any  other  state  in  Europe,  but  whose  frontier  has  hardly  changed 
at  aU.  In  1130  Roger  was  crowned  at  Palermo,  by  authority 
of  the  antipope  Anadetus,  taking  the  strange  title  of  "  king  of 
Sicily  and  Italy."  This,  on  his  reconciliation  with  Pope  Innocent 
II.,  he  exchanged  for  "  king  of  Sicily  and  of  the  duchy  of  Apulia 
and  of  the  prindpality  of  Capua."  By  virtue  of  the  ok!  relations 
between  the  popes  and  the  Normans  of  Apulia,  he  held  his 
kingdom  in  fief  of  the  Holy  See,  a  position  which  on  the  whole 
strengthened  the  royal  power.  But  his  power,  like  that  of 
Dionysius  and  Agathodes,  was  felt  in  more  dbtant  regions. 
His  admiral  George  of  Antioch^  Greek  by  birth  and  creed,  warred 
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against  the  Eastern  empire,  won  Corfn  (Roryplio;  the  name  of 
Korkyra  is  forgotten)  for  a  season,  and  carried  off  the  silk-workers 
from  Thebes  and  Peloponnesus  to  Sicily.  But  Manuel  Comnenus 
ruled  in  the  East,  and,  if  Roger  threatened  Constantinople, 
Manuel  threatened  Sicily.  In  Africa  the  work  of  Agathoclcs  was 
more  than  renewed;  Mahdia  and  other  points  were  won  and  kept 
as  long  as  Roger  lived.  These  exploits  won  him  the  name  of 
the  "  terror  of  Greeks  and  Saracens."  To  the  Greeks,  and  still 
more  to  the  Saracens,  of  his  own  island  he  was  a  protector  and 
something  more.  His  love  for  mathematical  science,  geography, 
&c.,  in  which  the  Arabs  excelled,  is  noteworthy. 

Roger's  son  William,  sumamed  the  Bad,  was  crowned  in  hb 
father's  lifetime  in  X151.  Roger  died  in  x  154,  and  William's 
„,mm^  I  ^^c  >^^P^  lasted  till  X 1 66.  It  was  a  time  of  domestic  re- 
aad  a,  beUions,  chiefly  against  the  king's  unpopular  ministers, 
and  it  is  further  marked  by  the  loss  of  Roger's  African 
conquests.  After  William  the  Bad  came  (1166-XX89)  his  son 
William  the  Good.  Unlike  as  were  the  two  men  in  themselves, 
in  their  foreign  policy  they  are  hardly  to  be  distinguished.  The 
Bad  William  has  a  short  quaiiel  with  the  pope;  otherwise 
Bad  and  Good  alike  appear  as  zealous  supporters  of  Alexander 
III.  and  as  enemies  of  both  empires.  The  Eastern  warfare  of  the 
Good  is  stained  by  the  frightful  sack  of  Thessalonica;  it  is 
marked  also  by  the  formation  of  an  Eastern  state  under  Sicilian 
supremacy  (1186).  Corfu,  the  possession  of  Agathodes  and 
Roger,  with  Durazzo,  Cephalonia  and  Zante,  was  granted  by 
William  to  his  admirU  Margarito  with  the  strange  title  of  king 
of  the  Epeirots.  He  founded  a  dynasty,  though  not  of  kings, 
in  Cephalonia  and  Zante.  Corfu  and  Durazzo  were  to  be  more 
closely  connected  with  the  Sicilian  crown. 

The  brightest  days  of  Sicily  ended  with  William  the  Good. 
His  marriage  with  Joanna,  daughter  of  Henry  of  Anjou  and 
England,  was  childless,  and  William  tried  to  procure 
the  succession  of  his  aunt  Constance  and  her  husband. 
King  Henry  VI.  of  Germany,  son  of  the  emperor  Frederick  I. 
But  the  prospect  of  German  xiile  was  unpopular,  and  on  William's 
death  the  crown  passed  to  Tancred,  an  illegitimate  grandson 
of  King  Roger,  who  figures  in  Englidi  histories  in  the  story  of 
Richard  III.'s  crusade.  In  X191  Henry,  now  emperor,  asserted 
his  claims;  but,  while  Tancred  lived,  he  did  little,  in  Sicily 
nothing,  to  enforce  them.  On  the  death  of  Tancred  (1x94) 
and  the  accession  of  his  young  son  William  III.,  the  emperor 
came  and  conquered  Sicily  and  the  Italian  possessions,  with 
an  amount  of  cruelty  which  outdid  any  earlier  war  or 
revolution.  First  of  four  Western  emperors  who  wore 
the  Sicilian  crown,  Heniy  died  in  X197,  leaving  the 
kingdom  to  his  young  son  Frederick,  heir  of  the  Norman  kings 
through  his  mother. 

The  great  days  of  the  Norman  conquest  and  the  Norman 
reigns  have  been  worthily  recorded  by  contemporary  historians. 
For  few  times  have  we  richer  matoials.  The  oldest  is  Aim6 
or  Amato  of  Monte  Cassino,  who  exists  only  in  an  Old-French 
translation.  We  have  also  for  the  Norman  conquest  the  halting 
hexameters  of  William  of  Apulia,  and  for  the  German  conquest 
the  lively  and  partial  verses  of  Peter  of  Eboli.'  Of  prose  writers 
we  have  Geoffrey  Malaterra,  Alexander  abbot  of  Telesia,  Romuald 
archbishop  of  Salerno,  Falco  of  Benevento,  and  above  all  Hugo 
Falcandus,  one  of  the  very  foremost  of  medieval  writers.  Not 
one  of  xhese  Latin  writers  was  a  native  of  the  bland,  and  wehave 
no  record  from  any  native  Greek.  Occasional  notices  we  of 
course  have  in  the  Byzantine  writers,  and  Archbishop  Eustathius's 
account  of  the  taking  of  Thessalonica  is  more  than  occasional. 
And  the  close  connexion  between  Sicily,  and  England  leads  to 
many  occasional  references  to  Sicilian  matters  in  English  writers. 
The  relations  between  the  various  races  of  the  islands  are  most 
instructive.  The  strong  rule  of  Roger  kept  all  in  order.  He 
callftd  himself  4he  defender  of  Christians;  others,  on  account 
of  his  favour  to  the  Saracens,  spoke  of  him  as  a  pagan.  He 
certainly  encouraged  Saracen  art  and  literature  In  every  sh^>e. 

^Pari  Ansoiini  de  Ebuto  de  rebus  Sictdis  carmen  (republished  in 
the  new  edition  of  Muratori's  Rerum  Italkarum  ScripUtre»t  by 
E.  Rou,  torn,  xxxi.,  Citti  di  Castdlo,  1904). 
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His  court  was  full  of  eunuchs,  of  whom  we  hear  still  more  under 
William  the  Bad.  Under  William  the  Good  the  Saracens, 
without  any  actual  oppression,  seem  to  be  losing  their  position. 
Hitherto  they  had  been  one  element  in  the  land,  keeping  their 
own  civilization  alongside  of  others.  By  a  general  outbreak 
on  the  death  of  William  the  Good,  the  Saracens,  especially  those 
of  Palermo,  were  driven  to  take  shelter  in  the  mountains,  where 
they  sank  into  a  wild  people,  sometimes  holding  points  of  the 
island  against  all  rulers,  sometimes  taking  militaiy  service  under 
them.  The  Jews  too  begin  to  sink  into  bondmen.  Sicily  is 
ceasing  to  be  the  land  of  many  nations  living  side  by  side  on 
equal  terms. 

The  Germans  who  help«l  Henry  to  win  the  Sicilian  crown 
did  not  become  a  new  element  in  the  island,  but  only  a  source 
of  confusion  during  the  minority  of  his  son.  Frederick 
— presently  to  be  the  renowned  emperor  Frederick  H., 
"  Fridericus  stupor  mundi  et  immutator  mirabilis  " —  n, 
was  crowned  at  Palermo  in  1198;  but  the  child, 
deprived  of  both  parents,  was  held  to  be  under  the  protection 
of  his  lord  Pope  Iiinocent  III.  Dui^  his  minority  the  land  was 
torn  in  pieces  by  turbulent  nobles,  revolted  Saracens,  German 
captains  seeking  settlements,  the  maritime  cities  of  Italy,  and 
professed  French  deliverers.  In  X2io  the  emperor  Otto  IV., 
who  had  overrun  the  continental  dominions,  threatened  the 
island.  In.xaia,  just  when  Frederick  was  reaching  an  age  10  be 
of  use  in  his  own  kingdom,  he  was  called  away  to  dispute  the 
crown  of  Germany  and  Rome  with  Otto.  Eight  years  more  of 
disorder  followed;  in  xaao  the  emperor-kixig  came  back.  He 
brought  the  Saracens  of  the  mountains  back  again  to  a  life  in 
plains  and  dties,  and  presently  planted  a  colony  of  them  on  the 
mainland  at  Nooera,  when  they  became  his  most  trusty  soldiers. 
His  necessary  absences  from  Sicily  led  to  revolts.  He  came  back 
itt  X333  from  his  crusade  to  suppress  a  revolt  of  the  eastern 
cities,  which  seem  to  have  been  aiming  at  republican  indepen- 
dence. A  Saracen  revolt  in  1243  is  said  to  have  been  followed 
by  a  removal  of  the  whole  renmant  to  Nocera.  Some,  however, 
certainly  stayed  or  came  back;  but  their  day  was  over. 

Under  Frederick  the  Italian  or  Lombard  element  finally 
prevailed  in  Sidly.  Of  afl  his  kingdoms  Sicily  was  the 
best-beloved.  He  spoke  ph  its  tongues;  he  protected, 
as  far  as  circumstances  would  allow,  all  its  races.  The 
heretic  alone  was  persecuted;  he  was  the  domestic  rebel 
of  the  church;  Saracen  and  Jew  were  entitled  to  the  rights 
of  foreigners.  Yet  Frederick,  patron  of  Arabic  learning,  sus- 
pected even  of  Moslem  bdief ,  failed  to  check  the  decline  of  the 
Saracen  element  in  Sicily.  The  Greek  element  had  no  such 
forces  brotight  against  it.  It  was  still  a  chief  tongue  of  the  island, 
in  which  Frederick's  laws  were  put  forth  as  well  as  in  Latin. 
But  it  was  clearly  a  declining  element.  Greek  and  Saracen  were 
both  becoming  survivals  in  an  island  which  was  but  one  of  the 
many  kingdoms  of  its  kixig.  The  Italian  element  advanced  at 
the  cost  of  all  others.  Frederick  chose  it  as  the  court  speech 
of  Sidly,  and  he  made  it  the  speech  of  a  new-bom  literature. 
Sicily,  strangdy  enough,  became  the  cradle  of  Italian  song. 

Two  emperors  had  iu>w  hdd  the  Sicilian  crown.  On 
Frederick's  death  in  XS50  the  crown  passed  to  his  son  Conrad, 
not  emperor  indeed,  but  king  of  the  Romans.    He  was  ^^ 

nominally  succeeded  by  his  son  Conradin.  The  real 
ruler  under  both  was  Frederick's  natural  son  Manfred.  In  1 258, 
on  a  false  rumour  of  the  death  of  Conradin,  Manfred  was  himself 
crowned  king  of  Palermo.  He  had  to  found  the  kingdom  afresh. 
Pope  Innocent  IV.  had  crossed  into  Sicily,  to  take  advantage 
of  the  general  discontent.  The  cities,  whose  growing  liberties 
had  been  checked  by  Frederick's  legislation,  strove  for  practical, 
if  not  formal,  independence,  sometimes  for  dominion  over  their 
fellows.  The  sth  century  B.C.  seemed  to  have  come  back. 
Messina  hid  waste  the  lands  of  Taormina,  because  Taormina 
would  not  obey  the  bidding  of  Messina.  Vet,  among  these  and 
other  elements  of  confusion,  Manfred  succeeded  in  setting  up 
again  the  kingly  power,  first  for  his  kinsmen  and  then  for  himsdf . 
His  reign  continued  that  of  his  father,  so  far  as  a  mere  king 
could  continue  the  reign  of  such  an  emperor.   The  king  of  Sicily 
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Use  fint  poteatete  of  Italy,  and  came  nearer  tlian  any  prince 
since  Louis  II.  to  the  union  of  Italy,  under  Italian  rule.  He 
sought  dominaon  too  beyond  the  Adriatic:  Corfu,  Durazzo,  and 
a  str^  of  the  ADMnian  coast  became  Sicilian  possessions  as  the 
dowry  of  Manfred's  Greek  wife.  But  papal  enmity  was  too 
much  for  him.  His  overlord  claimed  to  dispose  of  his  crown, 
and  hawked  it  about  among  the  princes  of  the  West.  Edmund 
id  England  bore  the  Sicilian  title  for  a  moment.  More  came  of 
the  grant  of  Urban  IV.  (1264)  to  Charles,  count  of  Anjou,  and 
through  his  wife  sovereign  count  of  Provence.  Charles, 
crowned  by  the  pope  in  1266,  marched  to  take  posses- 
sion of  his  lord's  grant.  Manfred  was  defeated  and 
slain  at  Benevento.  The  whole  Sicilian  kingdom  became  the 
tpai  of  a  stranger  who  was  no  deliverer  to  any  class  of  its  people. 
The  island  sank  yet  lower.  Naples,  not  Palermo,  was  the  head 
of  the  new  power;  Sicily  was  again  a  province.  But  a  province 
Sicily  had  no  mind  to  be.  In  the  continental  lands  Charles 
founded  a  djmasty;  the  island  he  lost  after  sixteen  years.  His 
rule  was  not  merely  the  rule  of  a  stranger  king  surrounded  by 
stranger  followers-,  the  degradation  of  the  island  was  aggravated 
by  gross  oppression,  grosser  than  in  the  continental  lands.  The 
continental  lands  submitted,  with  a  few  slight  efforts  at  resist- 
saoe.  The  final  result  of  the  Angevin  conqxiest  of  Sicily  was  its 
separation  from  the  mainland. 

Sicilian  feeling  was  first  shown  in  the  support  given  to  the 
luckless  aq)edition  of  Conradin  in  1268.  Frightful  executions 
in  the  island  followed  his  falL  The  rights  of  the  Swabian  house 
were  now  held  to  pass  to  Peter  (Pedro),  king  of  Aragon,  husband 
of  Slanfrcd's  daughter  Constance.  "The  connexion  with  Spain, 
whicfa  has  so  deeply  affected  the  whole  later  history  of  Sicily, 
DOW  begins.  Charles  held  the  Greek  possessions  of  Manfred 
end  had  des^ns  both  on  Epeiros  and  on  Constantinople.  The 
emperor  Michael  Palaeologus  and  Peter  of  Aragon  became.allies 
against  Charles;  the  famous  John  of  Procida  acted  as  an  agent 
between  them;  the  costs  of  Charies's  eastern  warfare  caused 
great  discontent,  eq>edally  in  an  island  where  some  might  still 
look  to  the  Greek  emperor  as  a  natural  deliverer.  Peter  and 
Micfaad  were  doubtless  watching  the  turn  of  things  in  Sicily; 
but  the  tale  of  a  long-hidden  conspiracy  between  them  and  the 
whole  Sdhan  peopk  has  been  set  aside  by  Amari.  The  actual 
outbreak  of  1282,  the  famous  Sicilian  Vespers,  was  stirred  up  by 
the  wrongs  of  the  moment.  A  gross  case  of  insult  offered  by  a 
Frenchman  to  a  Sicilian  woman  led  to  the  massacre  at  Palermo, 
and  the  lilte  scenes  folbwed  elsewhere.  The  strangers  were  cut 
off;  Sicily  was  left  to  its  own  people.  The  towns  and  districts 
kft  witlwnt  a  ruler  by  no  means  designed  to  throw  off  the 
aathority  of  the  overlord;  they  sought  the  good  will  of  Pope 
Martin.  But  papal  interests  were  on  the  side  of  Charles;  and 
be  went  forth  with  the  blessing  of  the  church  to  win  back^  his 
lost  kingdom. 

Angevin  opprcssbn  had  brought  together  all  SicOy  in  a 
common  cause.  There  was  at  last  a  Sicilian  nation,  a  nation 
for  a  while  capable  of  great  deeds.  Sicily  now  stands  out  as  a 
nain  centre  of  European  p<^tics.  But  the  land  has  lost  its 
duracter;  it  is  becoming  the  i^ything  of  powers,  instead  of 
the  meeting-place  of  nations.  "Hie  tale,  true  or  false,  that 
Ftencfamen  and  Provencals  were  known  from  the  natives  by 
being  unable  to  frame  the  Italian  sound  of  c  shows  how 
thoroughly  the  Lombard  tongue  had  overcome  the  other  tongues 
d  the  island.  In  Palermo,  once  city  of  threefold  speech,  a  Greek, 
a  Saracen,  a  Norman  who  ^x>ke  h^  own  tongue  must  have  died 
with  the  strangers. 

Charles  was  now  besieging  Messina;  Sicily  seems  to  have 
put  00  some  approach  to  the  form  of  a  federal  commonwealth. 
Meanwhile  Peter  of  Aragon  was  watching  and  pre- 
paring.' He  now  declared  himself.  To  all,  except 
the  dtixens  of  the  great  dtics.  a  king  would  be  accept- 
able; Peter  was  chosen  with  little  opposition  in  a  parliament  at 
Palnmo,  and  a  struggle  of  twenty-one  years  began,  of  which 
Charles  and  Peter  saw  only  the  first  stage.  In  fact,  after  Peter 
bad  helped  the  Sicilians  to  reUeve  Messina,  he  was  very  little 
ia  Sdly;  be  had  to  defend  his  kingdom  of  Aragon,  which  Pope 


Martin  had  granted  to  another  French  Charles.  He  was  repre- 
sented by  Queen  Constance,  and  his  great  admiral  Roger  de 
Loria  kept  the  war  away  from  Sicily,  waging  it  wholly  in  Italy, 
and  making  Charles,  the  son  of  King  Charles,  prisoner.  In  1285 
both  the  rival  kings  died.  Charles  had  before  his  death  been 
driven  to  make  large  legislative  concessions  to  his  subjects  to 
stop  the  tendency  shown,  especially  in  Naples,  to  join  the 
revolted  Sicilians.  By  Peter's  death  Aragon  and  Sicily  were 
separated;  his  eldest  son  Alphonso  took  Aragon,  and  his  second 
son  James  took  Sidly,  which  was  to  pass  to  the  third  jtmrr. 
son  Frederick,  if  James  died  childless.  James  was 
crowned,  and  hdd  his  reforming  pariiament  also.  With  the 
popes  no  terms  covld  be  made.  Charles,  released  in  2288  under 
a  deceptive  negotiation,  was  crowned  king  of  Sicily  by  Honorius 
IV.;  but  he  had  much  ado  to  defend  his  continental  dominions 
against  James  and  Roger.  In  129 1  James  succeeded  Alphonso 
in  the  kingdom  of  Aragon,  and  left  Frederick  not  king,  according 
to  the  entail,  but  only  his  lieutenant  in  Sidly. 

Frederick  was  the  real  restorer  of  Sicilian  indq)endence.  He 
had  come  to  the  island  so  young  that  he  fdt  as  a  native.  He 
defended  the  land  stoutly,  even  against  his  brother.  ,  ^  ^^ 
For  James  presently  played  Sicily  false.  In  1295  he 
was  recondled  to  the  church  and  rdeased  from  all  French 
claims  on  Aragon,  and  he  bound  himself  to  restore  Sicily  to 
Charles.  But  the  Siciliads,  with  Frederick  at  their  head,  dis* 
owned  the  agreement,  and  ia  1296  Frederick  was  crowned  king. 
He  had  to  defend  SicUy  against  his  brother  and  Roger  de  Loria, 
who  forsook  the  cause,  as  did  John  of  Procida.  Hitherto  the 
war  had  been  waged  on  the  mainland;  now  it  was  transferred 
to  Sicily.  King  James  besieged  Syracuse  as  admiral  of  the 
Roman  Church;  Charles  sent  his  son  Robert  in  1299  as  his 
lieutenant  in  Sidly,  where  he  gained  some  successes.  But  in  the 
same  year  the  one  great  land  battle  of  the  war,  that  of  Falconaria, 
was  won  for  Sicily.  The  war,,  chiefly  marked  by  another  great 
siege  of  Messina,  went  on  till  1302,  when  both  sides  were 
thoroughly  weakened  and  eager  for  peace.  By  a  treaty,  con- 
firmed by  Pope  Boniface  VIII.  the  next  year,  Frederick  was 
acknowledged  as  king  of  Triiuusia  for  life.  He  was  to  marry 
the  daughter  of  the  king  of  Sidly,  to  whom  the  island  kingdom 
was  to  revert  at  his  death.  The  terms  were  never  meant  to  be 
carried  out.  Frederick  again  took  up  the  title  of  king 
of  Sidly,  and  at  his  death  in  1337  he  was  succeeded 
by  his  son  Peter.  There  were  thus  two  Sicilian  kingdoms  and 
two  kings  of  Sicily.  The  king  of  the  mainland  is  often  spoken 
of  for  convenience  as  king  of  Naples,  but  that  description  was 
never  borne  as  a  formal  title  save  in  the  i6th  century  by  Philip, 
king  of  England  and  Naples,  and  in  the  19th  by  Joseph  Buona- 
parte and  Joachim  Murat.  The  strict  distinction  was  between 
Sicily  on  this  side  the  Pharos  (of  Messina)  and  Sicily  beyond  it. 

Thus  the  great  island  of  the  Mediterranean  again  became 
an  independent  power.  And,  as  far  as  legislation  could  make  it, 
Sicily  became  one  of  the  freest  countries  in  Europe.  'By  the 
laws  of  Frederick  parliaments  were  to  be  regularly  held,  and 
without  their  consent  the  king  could  not  make  war,  peace  or 
alliance.  The  treaty  of  1302  was  not  confirmed  by  parliament, 
and  in  1337  parliament  called  Peter  to  the  Ctown.  But  Sicily 
never  rose  to  the  greatness  of  its  Greek  or  its  Norman  days, 
and  its  old  character  had  passed  away.  Of  Greeks  and  Saracens 
we  now  hear  only  as  a  degraded  remnant,  to  be  won  over,  if  it 
may  be,  to  the  Western  Church.  The  kingdom  had  no  foreign 
possessions;  yet  faint  survivals  of  the  days  of  Agathodes  and 
Roger  lingered  on.  The  isle  of  Gerba  off  the  African  coast  was 
held  for  a  short  time,  and  traces  of  the  connexion  with  Greece 
went  on  in  various  shapes.  If  the  kings  of  Sicily  on  this  side  the 
Pharos  kept  Corfu  down  to  1386,  those  beyond  the  Pharos 
became  in  1311  overlords  of  Athens,  when  that  duchy  was 
seized  by  Catalan  adventurers,  disbanded  after  the  wars  of  Sicily. 
In  1530  the  Sicilian  island  of  Malta  became  the  shelter  of  the 
Knights  of  Saint  John  driven  by  the  Turk  from  Rhodes,  and 
Sicily  has  received  several  colonies  of  Christian  Albanians,  who 
have  replaced  Greek  and  .Arabic  by  yet  another  tongue.  (See 
Naples,  Kingooh  or.)  (E.  A.  F.;  T.  As.) 
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SICKINGEN— SICULI 


nCKIirOBIf,  PRAHZ  VOR  (1481-1533),  Gennan  knight,  one 
of  the  most  notable  figures  of  the  first  period  of  the  Reformation, 
was  bom  at  Ebemburg  near  Worms.  Having  fought  for  the 
emperor  MaximiUan  I.  against  Venice  in  1508,  he  inherited  large 
estates  on  the  Rhine,  and  increased  his  wealth  and  reputation  by 
numerous  private  feuds,  in  which  he  usually  posed  as  the  friend 
of  the  oppressed.  In  1513  he  took  up  the  quarrel  of  Balthasar 
Schldr,,  a  dtisen  who  had  been  driven  out  of  Worms,  and  attacked 
this  dty  with  7000  men.  In  spite  of  the  imperial  ban,  he  devas- 
tated its  lands,  intercepted  its  commerce,  and  only  desisted 
when  his  demands  were  granted.  He  made  war  upon  Antony, 
duke  of  Lorraine,  and  compelled  Philip,  landgrave  of  Hesse, 
to  pay  him  35,000  gulden.  In  15x8  he  interfered  in  a  civil 
conflict  in  Mets,  ostensibly  siding  with  the  citizens  against  the 
governing  oligarchy.  He  led  an  army  of  20,000  men  against  the 
city,  compelled  the  magistrates  to  give  him  ao,ooo  gold  gulden 
and  a  month's  pay  for  his  troops.  In  1518  Maximilian  released 
him  from  the  ban,  and  he  took  part  in  the  war  carried  on  by  the 
Swabian  League  against  Ulrich  I.,  duke  of  WQrttemberg.  In  the 
contest  for  the  imperial  throne  upon  the  death  of  Maximilian  in 
1519,  Sickingen  accepted  bribes  from  Francis  I.,  king  of  France, 
but  when  the  election  took  place  he  led  his  troops  to  Frankfort, 
where  their  presence  aisisted  to  secure  the  election  of  Charles  V. 
For  this  service  he  was  made  imperial  chamberlain  and  councillor, 
and  in  1521  he  led  an  expedition  into  France,  which  ravaged 
Picardy,  but  was  beaten  back  from  Meziires  and  forced  to 
retrest.  About  1517  Sickingen  became  intimate  with  Ulrich 
von  Hutten;  and  gaVe  his  support  to  Hutten's  schemes.  In 
15x9  a  threat  from  him  freed  John  Reuchlin  from  his  enemies, 
the  Dominicans,  and  his  castles  became  in  Hutten's  words  a  rejuge 
for  riikleousness.  Here  many  of  the  reformers  found  shelter, 
and  a  retreat  was  offered  to  Martin  Luther.  After  the  failure 
of  the  French  expedition,  Sickingen,  aided  by  Hutten,  formed, 
or  revived,  a  large  scheine  to  overthrow  the  spiritual  princes 
and  to  elevate  the  order  of  knighthood.  He  hoped  to  secure  this 
by  the  help  of  the  towns  and  peasants,  and  to  make  a  great 
position  for  himself.  A  latge  army  was  soon  collected,  many 
nobles  from  the  upper  Rhineland  joined  the  standard,  and 
at  Landau,  in  August  1522,  Sickingen  was  formally  named 
commander.  -He  declared  war  against  his  old  enemy,  Richard  of 
Creiffenklau,  archbishop  of  Trier,  and  marched  against  that 
dty.  Trier  was  loyal  to  the  archbishop,  and  the  landgrave  of 
Hesse  and  Louis  V.,  count  palatine  of  the  Rhine,  hastened  to  his 
assistance.  Sickingen,  who  had  not  obtained  the  hdp  he  wished 
for,  was  compelled  to  fall  back  <m  his  castle  of  Landsluhl,  near 
Kaisersiautem,  coHecting  much  booty  on  the  way.  On  the 
sand  of  October  X522  the  council  of  regency  placed  him  under 
the  ban,  to  which  he  replied,  in  the  spring  of  1 523,  by  plundering 
KaisenlauteriL  The  rulers  of  Trier,  Hesse  and  the  Palatinate 
dedded  to  press  the  campaign  against  him,  and  having  obtained 
help  from  the  Swabian  League,  marched  on  Landstuhl.  Sickingen 
refused  to  treat,  and  during  the  siege  was  seriously  wounded. 
This  attack  is  notable  as  one  of  the  first  occasions  on  which 
artillery  was  used,  and  by  its  aid  breaches  were  soon  made  in  an 
otherwise  impregnable  fortress.  On  the  6th  of  May  1 523  he  was 
forced  to  capitulate,  and  on  the  following  day  he  died.  He  was 
buried  at  LandstuhU  and  in  1889  a  splendid  monument  was 
raised  at  Ebemburg  to  his  memory  and  to  that  of  Hutten. 

His  son  Franz  Conrad  was  made  a  baron  of  the  empire  {Reicks- 
freikerr)  by  Maximilian  II.,  and  a  descendant  was  raised  in  1773 
to  the  rank  of  count  {Reicksgraf),  A  branch  of  the  family  still 
exists  in  Austria  and  Silesia. 

See  H.  Ulmann.  Fraiu  won  Skkimten  (Leipzig,  1872):  F.  P. 
Bremer,  Sickinrens  Fekde  Men'Tner  (Streatburg.  1885):  H.  Prutz. 
*'  Franz  von  Sickingen  "  in  Der  newt  Plutarck  (Ldpzig.  1880),  and  the 
'*  Flersheimer  Chronik  "  in  Hutten's  DetUscke  Sckriflen,  edited  by 
O.  Waltz  und  Siamatolati  (Straasburg.  1891). 

I    SICKLES,  DANIEL  EDGAR  (1825-       ),  American  soldier 

and  diplomatist,  was  bora  in  New  York  City  on  the  20th  of 

October  1825.    He  learned  the  printer's  trade,  studied  in  the 

university  of  the  City  of  New  York  (now  New  York  University), 

was  admitted  to  the  bar  in  1846,  and  was  a  member  of  the  state 

Assembly  in  1847.  ^  la  1853  be  became  corporatioa  oounsd  of 


New  York  City,  but  resigned  soon  afterward  to  become  secretary 
of  the  U.S.  legation  in  London,  under  James  Buchanan.  He 
returned  to  America  in  1855,  was  a  member  of  the  stale  Senate 
in  1856-1857,  and  from  1857  to  i86x  was  a  Democratic  repre- 
sentative in  Congress.  In  1859  he  was  tried  on  a  charge  of 
murder,  having  shot  Philip  Barton  Key,  U.S.  attorney  for  the 
District  of  Columbia,  whom  Sickles  had  discovered  to  have  a 
liaison  with  his  wife;  but  was  acquitted  after  a  dramatic  trial 
lasting  twenty  days.  At  the  outbreak  of  the  Civil  War  Sickles 
was  active  in  raising  United  States  volunteers  in  New  York,  and 
was  appointed  colond  of  a  regiment.  He  became  a  brigadier- 
general  of  volunteers  in  September  1861 ,  led  a  brigade  of  the  Army 
of  the  Potomac  with  credit  up  to  the  battle  of  Antietam,  and  then 
succeeded  to  a  divisional  command.  He  took  part  with  dis- 
tinction in  the  battle  of  Fredericksburg,  and  in  1863  as  a  major- 
general  commanded  the  III.  army  corps.  His  energy  and 
ability  were  conspicuous  in  the  disastrous  battle  of  Chancellors- 
ville  (9.9.);  and  at  Gettysburg  (^.v.)  the  part  played  by  the  III. 
corps  in  the  desperate  fighting  around  the  Peach  Orchard  was  one 
of  the  most  noteworthy  incidents  in  the  battle.  Sickles  himself 
lost  a  leg  and  his  active  military  career  came  to  an  end.  He  was, 
however,  employed  to  the  end  of  the  war,  and  in  1867  received  the 
brevets  <^  brigadier-general  U.S.A.  and  major-general  U.S.A. 
for  his  services  at  Fredericksburg  and  Gettysburg  respectively. 
General  Sickles  was  one  of  the  few  successfid  volunteer  generals 
who  served  on  dther.side.  Soon  after  the  dose  of  the  Civil  War 
he  was  sent  on  a  confidential  mission  to  Colombia  to  secure  its 
compliance  with  a  treaty  agreement  (of  1846)  permitting  the 
United  States  to  convey  troops  across  the  Isthmus  of  Panama, 
la  1 866-1867  he  commanded  the  department  of  the  Carolinas. 
In  x866  he  was  appointed  colonel  of  the  42nd  infantry  (Veteran 
Reserve  Corps),  and  in  X869  he  was  retired  with  the  rank  of 
major-genend.  He  was  minister  to  Spain  from  1869  to  1873,  and 
took  part  in  the  negotiations  growing  out  of  the  "  Virginius 
Affair  "  (see  SANnACO,  Cuba).  General  Sickles  was  president  of 
the  New  York  State  Board  of  Civil  Service  Commissioners  in 
X888-X889,  was  sheriff  of  New  York  in  1890,  and  was  again  a 
representative  in  Congress  in  1893-1895. 

SICULI,  an  ancient  Sicilian  tribe,  which  in  historical  times 
occupied  the  eastern  half  of  the  island  to  which  they  gave  their 
name.  It  plays  a  large  though  rather  shadowy  part  in  the  early 
traditions  of  pre-Roman  Italy.  There  is  abundant  evidence  that 
the  Siculi  once  lived  in  Central  Italy  east  and  even  north  of 
Home  {e.g,  Servius  ad  Aen.yu.  795;  Dion.  HaL  i.  9. 22;Thucy- 
dides  vL  2).  Thence  they  were  dislodged  by  the  Umbro-Safine 
tribes,  and  finally  crossed  to  Sidly.  Archaeologists  are  not  yet 
agreed  as  to  the  particular  stratum  of  remains  in  Italy  to  which 
the  name  of  the  Siculi  should  be  attached  (see  for  instance 
B.  Modestov,  Introduction  d  Vkistoire  romaine,  Paris,  1907, 
pp.  X35  sqq.).  They  were  distinct  from  the  Sicani  (^.v.;  Virg. 
Aon.  viii.  328)  who  inhabited  the  western  half  of  the  island, 
and  who  according  to  Thucydidcs  came  from  Spain,  but  whom 
Virgil  seems  to  recognize  in  Italy.  Both  traditions  may  be  true 
(cf.  W.  Ridge  way,  Wko  were  tke  Romans?  London,  190S,  p.  23). 
Of  the  language  of  the  Siculi  we  know  a  very  little  from  glosses 
preserved  to  us  by  andent  writers,  most  of  which  were  collected 
by  £.  A.  Freeman  iSicUy,  vol.  i.  App.  note  iv.),  and  from  an 
inscription  upon  what  is  presumably  an  ornamental  earthen- 
ware wine  vessd,  which  has  very  much  the  shape  of  a  tea-pot, 
preserved  and  transcribed  by  R.  S.  Conway  in  the  Collection  of 
the  Grand  Duke  of  Baden  at  Karlsmhe  (Winnefeld,  Crosskenogl. 
wereinigte  SamnUungen,  X887,  X2o),  which  has  been  discussed  by 
R.  Thuraeysen  (Kuhn's  Zeitsckrift,  xxxv.  214).  The  inKription 
was  found  at  Centuripa,  and  the  alphabet  is  Greek  of  the  5th  or 
6th  century  B.C.  We  have  not  enough  evidence  to  make  a 
translation  possible,  despite  Thurneyscn's  valiant  effort,  but  the 
recurrence  of  the  phrase  kemiton  esti  durom  in  a  varied  order 
(dnrom  kemiUm  eifO— presumably  a  drinking  s6ng  or  proverb, 
"  half  a  cup  is  sorry  cheer,"  though  it  is  possible  that  the  sign 
read  as  m  may  really  denote  some  kind  of  s — makes  the  division 
of  these  three  words  quite  certain,  and  renders  it  highly  probable 
that  we  have  to  do  with  an  Indo-European  language.    None  off 
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the  sroupt  of  sounds  occurring  in  the  rest  of  the  inscription, 
nor  any  of  the  endings  of  words  so  far  as  they  may  be  guessed, 
present  any  rttson  for  doubting  this  hypothesis;  and  the  glosses 
already  mentioned  can  one  and  all  be  easily  connected  with  Greek 
or  Latin  words  {e.g.  luHntf,  mutuum);  in  fact  it  would  be 
difficult  to  rebut  the  ccmtention  that  they  should  all  be  regarded 
as  mere  borrowings.  (R.  S.  C.) 

The  towns  of  the  Sictili,  like  those  of  the  Sicani,  formed  no 
political  union,  but  were  under  independent  rulers.  They  played 
an  important  part  in  the  history  o(  the  island  after  the  arrival  of 
the  Greeks  (see  SiaLY).  Their  agricultural  pursuits  and  the 
volcanic  nature  of  the  island  made  them  worshippers  of  the  gods 
of  the  nether  worid,  and  they  have  enriched  mythology  with 
some  (Ustinctly  national  figures.  The  most  important  of  these 
were  the  PaUci,  protectors  of  agriculture  and  sailors,  who  had  a 
lake  and  temple  in  the  neighbourhood  of  the  river  Symaethus, 
the  chief  seat  of  the  Siceli;  Adranus,  father  of  the  Palici,  a  god 
akin  to  Hephaestus,  in  whose  temple  a  fire  was  always  kept 
burning;  Hybla  (or  Hyblaea),  after  whom  thrw  towns  were 
named,  whose  sanctuary  was  at  Hybla  Gereafis.  The  connexion 
of  Demeter  and  Rore  with  Henna  (the  rape  of  Proserpine)  and  of 
Arethusa  with  Syracuse  is  due  to  Greek  influence.  .  The  chief 
Sicel  towns  were:  Agyrium  {San  PUippo  d*  Argird) ;  Centuripa 
(or  Centuripae;  Centarhi^;  Henna  {Casirogiavannif  a  corruption 
of  Castrum  Hennae  through  the  Arabic  Casr-janni);  Hybla, 
three  in  number,  (o)  Hybla  Major,  called  Geleatis  or  Gereatis,  on 
the  river  Symaethus.  probably  the  Hybla  famous  for  its  honey, 
although  acceding  to  others  this  was  (6)  Hybla  Minor,  on  the  E. 
coast  N.  of  Syracuse,  afterwards  the  site  of  the  Dorian  colony  of 
Megara,  {c)  Hybla  Heraea  in  the  S.  of  the  island. 

For  authorities  see  Sicily. 

SICTOH,  or  Secyon  (the  latter  being  the  older  form  Hsied  by 
the  natives),  an  ancient  Greek  city  situated  in  northern  Pelopon- 
nesus between  Corinthia  and  Achaea.    It  was  built  on  a  low 
triangular  plateau  about  3  m.  from  the  Corinthian  Gulf,  at  the 
confluence  of  the  Asopus  and  the  Helisson,  whose  sunken  beds 
protected  it  on  E.  and  W.    Between  the  city  and  its  port  kty  a 
fertile  plun  with  olive-groves  and  orchards.    Sicyon's  primitive 
name  Aegialeia  indicates  that  its  ori^^nal  population  was  Ionian;' 
in  the  Iliad  it  appears  as  a  dependency  of  Agamemnon,  and  its 
early  oonnenon  with  Argos  is  further  proved  by  the  myth  and 
snrviving  cult  of  Adrastus.   After  the  Dorian  invasion  the  com- 
munity  was  divided  anew  into  the  ordinary  three  Dorian  tribes 
and  an  equally  privileged  tribe  of  lonians,  besides  which  a  class 
of  ofmni^^bpct.  or  caTunuco^dipoi  lived  on  the  land  as  serfs.     For 
some  centuries  Sicyon  remained  subject  to  Argos,  whence  its 
Dorian  conquerors  had  come;  as  late  as  500  b.c.  it  acknowledged 
a  certain  suzerainty.    But  its  virtual  independence  was  estab- 
lished in  the  7th  century,  when  a  line  of  tyrants  arose  and  initiated 
an  anti-Dorian  policy.    This  d3masty,  known  after  its  founder 
Orthagocas  as  tbe  Orthagoridae,  exercised  a  mild  rule,  and  there- 
fore luted  longer  than  aiiy  other  succession  of  Greek  tyrants 
(about  665-565  B.C.).    Chief  of  these  rulers  was  the  founder's 
grandson  ddsthenes — the  unde  of  the  Athenian  lefpslator  of  that 
name  (see  Clxbthehzs,  9).    Besides  reforming  the  city's  con- 
stitution  to  the  advantage  of  the.  lonians  and  replacing  Dorian 
cults  by  the  wonhip  of  Dionysus,  (^leisthenes  gained  renown  as 
tbe  chief  instigator  and  general  of  the  First  Sacred  War  (590) 
in  the  interests  of  the  Delphiaia.    From  Herodotus'  famous 
account  of  the  womng  of  Agariste  it  may  be  inferred  that  he 
held  intercourse  with  many  commercial  centres  of  Greece  and 
south  Italy.    About  this  time  Sicyon  developed  the  various 
indtwtries  fat  which  it  was  noted  in  antiquity.    As  the  abode  of 
the  sculptors  Dipoenus  and  Scyllis  it  gained  pre-eminence  in  wood- 
carving  and  bronze  work  such  as  is  still  to  be  seen  in  the  archaic 
metal  facings  found  at  Olympia.    Its  pottery,  which  resembled 
the  Corinthian  ware,  was  exported  with  the  latter  as  far  as 
Etruria.  In  Sicyon  also  the  art  of  painting  was  supposed  to  have 
been  **  invented."   After  the  fall  of  the  tyrants  their  institutions 
sanrived  tiD  the  end  of  the  6th  century,  when  the  Dorian  tupre* 
nacy  was  re-established,  perhaps  by  the  agency  of  Sparta,  and 
the  dty  was  enrolled  in  the  Peloponnesian  League. .  Henceforth 


its  policy  was  usually  determined  either  by  Sparta  or  by  its 
powerful  neighbour  Corinth.  During  the  Persian  wars  Sicyon 
could  place  3000  heavy-armed  men  in  the  field;  its  school  of 
bronze  sculptors  still  flourished,  and  produced  in  Canachus  (q.w.) 
a  master  of  the  late  archaic  style.  In  the  5th  century  it  suffered 
like  Corinth  from  the  commercial  rivalry  of  Athens  in  the  western 
seas,  and  was  repeatedly  harassed  by  flying  squadrons  of  Athenian 
ships.  In  the  Pdoponnesian  war  Sicyon  followed  the  lead  of 
Sparta  and  Corinth.  When  these  two  powers  quarrelled  after  the 
peace  of  Nidas  it  remained  loyal  to  the  Spartans;  but  the 
latter  thought  it  prudent  to  stiffen  the  oligarchic  government 
against  a  nascent  democratic  movement.  Again  in  the  Corinthian 
war  Sicyon  sided  with  Sparta  and  became  its  base  of  operaUons 
agaixist  the  allied  troops  round  Corinth.  In  369  it  was  captured 
and  garrisoned  by  the  Thebans  in  their  succcssf  til  attack  on  the 
Peloponnesian  League.  On  this  occasion  a  powerful  dtizen 
named  Eupliron  effected  a  democratic  revolution  and  established 
himself  tyrant  by  popular  support.  His  deposition  by  the 
Thebans  and  subsequent  murder  freed  Sicyon  for  a  season,  but 
new  tyrants  arose  with  the  hdp  of  Philip  IL'  of  Macedpn.  Never-I 
theless  during  this  period  Sicyon  reached  its  zenith  as  a  centre 
of  art:  its  school  of  painting  gained  fame  under  Eupompus 
•and  attracted  the  great  masters  Pamphilus  and  Apelles  »» 
students;  its  sculpture  was  raised  to  a  levd  hardly  surpassed  in 
Greece  by  Lysippus  and  his  pupils.  After  partidpating  in  the 
Lamian  war  and  the  campaigns  of  the  Macedonian  pretenders.the 
dty  was  captured  (303)  by  Demetrius  Poliorcetes,  who  trans- 
planted all  the  inhabitants  to  the  Acropolis  and  renamed  the  site 
Demetrias.  In  the  3rd  century  it  again  passed  from  tyrant  to 
tjrrant,  until  in  251  it  was  finidly  liberated  and  enrolled  in  the 
Achaean  League  by  Aratus  (^.t.).  The  destruction  of  Corinth 
(146)  brotight  Sicyon  an  acquisition  of  territory  abd  the  presidency 
over  the  Isthmian  games;  yet  in  Cicero's  time  it  had  fallen  deep 
into  debt.  Under  the  empire  it  was.  quite  obscured  by  the  re^ 
stored  dties  of  Corinth  and  Patrae;in  Pausanias'  age  (a.o.  tso) 
it  was  almost  desolate.  In  Byzantine  times  it  became  a  bishop's 
seat,  and  to  judge  by  its  later  name  "  Hellas  "  it  served  as  a  refuge 
for  the  Greeks  from  the  Slavonic  immigrants  of  the  8th  century. 
Tfaie  village  of  Vasiliko  which  now  occupies  the  site  is  quite 
insignificant.  On  the  plateau  parts  of  the  andent  fortifications 
are  still  visible,  induding  the  wall  between  town  and  Acropolis 
near  the  southern  apex.  A  little  north  of  this  wall  are  remains 
of  a  theatre  and  stadium,  traces  of  aqueducts  and  foundations 
of  buildings.  The  theatre,  which  was  excavated  by  the  American 
School  of  Archaeology  in  1886-1887, 1891  and  1898,  was  built  in 
the  slope  towards  the  Acropolis,  probably  in  the  first  half  of  the 
4th  century,  and  measured  400  ft.,  in  <Uameter;  the  stage  was 
rebuilt  in  Roman  times.  The  side  entrances  to  the  auditorium 
were  covered  in  with  vaults  of  Greek  construction;  a  curious 
feature  is  a  tunnel  from  below  the  stage  into  the  middle  of  the 

auditorium.  ... 

Authorities.— Strabo,  pp.  382,  38(9;  Herodotus  v.  67-68,  vi.  93, 
be  28;  Thucydides  L  108,  iii;  iv.  70,  loi;  v.  52,  82;  Xenophon, 
HdUnica,  iv.,  vL,  vii.;  Diodorus  xviii.  11,  xx.  X02;  Pausanias 
ii.  s-ii;  W.  M.  Leake.  Trmds  in  Ike  Morea  (London,  1830),  iii 
pp.  351-381;  E.  Curtius,  Pdopennescs  (Gotha.  1831),  li.  ppw 
482-505;  Ammcan  Journal  of  Anhaedogy,  v.  (1889)  pp.  267-303, 
vttu  (1893)  pp.  ^88-400.  XX.  (1905)  pp.  263-276;  L  Dyer  m  the 
Journal  of  UdUnie  Studiet  (1906).  pp.  76-83:  for  cbina,  B.  V.  Head, 
Hularia  numontm  (Oxfoni,  X8B7J,.  pp.  345-346;  also  Numis- 
matics, aectioo  Cnek,  | "  Patrse,  Sicyon.*'  (M.  O.  B.  C.) 

SIDOOm,  SARAH  (X7S5-183X),  English  actress,  the  eldest 
of  twdve'  children  of  R<^r  Kemble,  was  bom  in  the 
"  Shoulder  of  Mutton  "  public-house,  Brecon,  Wales,  on  the  5th 
of  Jtily  1755.  Tlrougih  the  special  care  of  her  mother  in  sending 
her  to  the  schools  in  the  towns  where  the  company  playedj 
Sarah  Kemble  recdved  a  remarkably  good  education,  although 
she  was  accustomed  to  make  her  appearance  on  the  stage  while 
still  a  child.  She  became  attached  to  William  Siddons,  an 
actor  of  the  company;  but  this  was  discountenanced  by  her 
parents,  who  wished  her  to  accept  the  offer  of  a  squire.  Siddons 
was  dismined  from  the  company,  and  she  was  sent  to  a  situation 
as  lady's  maid  to  Mrs  Creathead  at  Guy's  aiff  in  Warwickshire. 
Here  >he  ndted  Shakespeare,  Milton  ud  Rowein  the  servanu' 
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ball,  and  occasionally  before  aristocratic  company,  and  bere  also 
she  began  to  develop  a  capacity  for  sculpture  wbicb  was  sub- 
sequently developed  (between  1789  and  1790),  and  of  wbicb 
she  provided  samples  in  busts  of  herself  and  of  her  son.  The 
necessary  cnnsent  to  hsx  union  with  Siddons  was  at  last  obtained, 
and  the  marriage  took  place  at  Trinity  Church,  Coventry,  on  the 
36th  of  November  1773.  It  was  while  playing  at  Cheltenham 
in  the  following  year  that  Mrs  Siddons  met  with  the  earliest 
decided  recognition  of  her  powers  as  an  actress,  when  by  her 
representation  of  Bdvidera  in  Otway's  Venice  Preserved  she 
moved  to  tears  a  party  of  "  people  of  quality  "  who  had  come 
to  scoff.  Her  merits  were  made  known  by  them  to  Garrick,  who 
sent  his  deputy  to  Cheltenham  to  see  her  as  Calista.  in  Rowe's 
Fair  Penitent,  the  result  being  that  she  was  engaged  to  appear 
at  Drury  Lane  at  a  salary  of  £5  a  week.  Owing  to  inex- 
perience as  wdl  as  other  circumstances,  heriffst  appearances  as 
Portia  and  in  other  parts  were  unfortunate,  und  when,  after 
playing  with  success  in  Birmingham,  she  was  about  to  return  to 
town  she  received  a  note  from  the  manager  of  Drury  Lane  stating 
that  her  services  would  not  be  required.  Thus,  in  her  own  words, 
**  banished  from  Drury  Lane  as  a  worthless  candidate  for  fame 
and  fortune,"  she  again  in  the  beginning  of  r777  went  on  "  the 
circuit "  in  the  provinces.  After  a  very  successful  engagement  at 
Bath,  beginning  in  1778  and  lasting  ^ve  years,  she  again  accepted 
an  offer  from  Drury  Lane,  when  her  appearance  as  Isabella  in 
Garrick's  version  of  Southeme's  Fatal  Marriage,  on  the  loth  of 
October  1782,  was  a  triumph,  only  equalled  in  the  history  of  the 
English  stage  by  that  of  Garrick's  first  night  at  Drury  Lane  in 
X741  and  that  of  Edmund  Kean's  in  1814.  In  her  earlier  years 
it  was  in  scenes  of  a  tender  and  melting  character  that  she 
exercised  the  strongest  sway  over  an  audience;  but  in  the 
performance  of  Lady  Macbeth,  in  which  she  appeared  on  the 
and  of  February  178$  for  the  first  time  in  London,  it  was  the 
grandeur  of  her  exhibition  of  the  more  terrible  pasmons  as  rdated 
to  one  awful  purpose  that  held  them  spellbound.  In  Lady 
Macbeth  she  found  the  highest  and  best  scope  for  her  gifts. 
It  fitted  her  as  no  other  character  did,  and  as  perhaps  it  will  never 
fit  another  actress.  Her  extraordinary  and  peculiar  physical 
endowments — ^tall  and  striking  figure,  brilliant  beauty,  power- 
fully expressive  eyes,  and  solemn  dignity  of  demeanour— en* 
abled  her  to  confer  a  wdrd  majesty  on  the  character  which  in- 
expressibly heightened  the  tragic  awe  surrounding  her  fate. 
After  Lady  Macbeth  she  played  Desdemona,  Rosalind  and 
Ophelia,  aU.  with  great  success;  but  it  was  in  Queen  Catherine 
— which  she  first  played  on  the  occasion  of  Ker  brother  John 
Kemble's  spectacular  revival  of  Henry  VIII.  in  X788 — that  she 
discovered  a  part  almost  as  well  adapted  to  her  peculiar  powers 
as  that  of  Lady  Macbeth.  As  Volumnia  in  Kemble's  version  of 
Coriolanus  she  also  secured  a  triumph.  In  her  early  life  she  had 
attempted  comedy,  but  her  gifts  in  this  respect  were  very  limited. 
It  was  of  course  inevitable  that  comparisons  should  be  made 
between  her  and  her  only  peer,  Rachel,  who  undoubtedly 
excelled  her  in  intensity  and  the  portrayal.of  fierce  piassion,  but 
was  a  less  finished  artist  and  lacked  Mrs  Siddons'  dignity  and 
pathos.  Though  Mrs  Siddons'  minute  and  systematic  study 
perhaps  gave  a  certain  amount  of  stiffness  to  her  representations, 
it  conferred  on  them  a.  Symmetry  and  proportion  to  which 
Rachel  never  attained.  Mrs  Siddons  formally  retired  from  the 
stage  in  181 2,  but  occasionally  appeared  on  ^>ecial  occasions  even 
when  advanced  in  years.  Her  last  appearance  was  on  the  gth  of 
J\me  1819  as  Lady  Randolph  in  Home's  Douglas,  for  the  benefit 
of  Mr  and  Mrs  Charles  Kemble.  Her  most  striking  impersona- 
tions, besides  the  r61es  already  mentioned,  were  those  of  Zara  in 
Cbngreve's  Mourning  Bride,  Constance  in  King  John,  Mrs 
Haller  in  The  Stranger,  and  Elvira  in  Piurro,  In  private  life 
Mrs  Siddons  enjoyed  the  friendship  and  respect  of  m^y  <A  the 
most  eminent  persons  of  her  time.  Horace  Walpole  at  first 
refused  to  join  the  fashionable  chorus  of  her  praise,  but  he  was 
ultimately  won  over.  Dr  Johnson  wrote  his  name  on  the  hem 
of  her  garment  in  the  famous  picture  of  the  actress  as  the  Tragic 
Muse  by  Reynolds  (now  in  the  Dulwich  Gallery).  "  I  would  not 
lose,"  he  said,  "  the  honour  this  opportunity  afforded  to  me  for 


my  name  going  down  to  posterity  on  the  hem  of  your  garment.*' 
Mrs  Siddons  died  in  London  on  the  8th  of  June  183 1,  and  was 
buried  in  Paddington  churchyard. 

On  the  14th  of  June  1897  Sir  Henry  Irving  unveiled  at  Pad- 
dington Green  a  marble  statue  of  her  by  Chavalliaud,  after  the 
portrait  by  Reynolds.  There  is  also  a  large  statue  by  Chantrey 
in  Westminster  Abbey.  Portraits  by  Lawrence  and  Gains- 
borough are  in  the  National  Gallery,  and  a  portrait  ascribed  to 
Gainsborough  is  in  the  Garrick  Club,  London,  which  also  possesses 
two  pictuite  of  the  actress  as  Lady  Macbeth  by  George  Henry 
Harlow. 

See  Thomas  Campbdl.  Life  ef  Mrs  Siddons  (2  volsb,  1834) :  Fits-' 
gerald,  The  KemUes  (  3  vols.,  1071);  Fraoces  Ann  Kemble,  Records 
of  a  Girlhood  (3  vols.,  1878). 

8IDB  (mod.  Eski  Adalia),  an  ancient  dty  on  the  Pamphylian 
coast  about  1 2  m.  E.  of  the  mouth  of  the  Eurymedon.  Possessing 
a  good  harbour  in  the  days  of  small  craft,  it  was  the  most  im- 
portant place  in  Pamphylia.  Alexander  visited  and  occupied  it,' 
and  there  the  Rhodian  fleet  defeated  that  of  Antiochus  the  Great, 
and  in  the  succeeding  century  the  Cilidan  pirates  established 
their  chief  seat.  An  inscription  found  on  the  site  shows  it  to 
have  had  a  considerable  Jewish  population  in  early  Byzantine 
times.  The  great  mint,  among  the  most  notable  in  Asia  Minor, 
have  been  re-occupied  by  some  200  families  of  Cretan  Moslems. 
They  cover  a  large  promontory,  fenced  from  the  mainland  by  » 
ditch  and  wall  which  has  been  repaired  in  medieval  times  and  is 
singularly  perfect.  Within  this  is  a  maze  of  structures  out  of 
which  rises  the  colossal  ruin  of  the  theatre,  buUt  up  on  arches 
like  a  Roman  amphithcatro  for  lack  of  a  convenient  hiU-aide 
to  be  hollowed  out  in  the  usual  Gntk  fashion.  The  auditorium 
is  little  less  perfect  than  that  of  Aspendus  and  very  neariy  as 
large;  but  the  scena  wall  has  collapsed  over  stage  and  proscxnium 
in  a  cataract  of  loose  blocks.  The  arches  now  afford  shelter  and 
stabling  for  the  Cretans.  Besides  the  theatres,  three  temples, 
an  aqueduct  and  a  nymphaeum  are  noticeable. 

See  C.  UnckorousU,  Les  VHUs  de  la  Pamphylie  et  de  la  Pisidie,  i. 
(1890}.  (D.  G.  H.) 

SIDBBOARD,  a  high  oblong  table  fitted  with  drawers,  cup- 
boards or  pedestals,  and  used  for  the  exposition  or  storage  of 
articles  required  in  the  dining-room.  Originally  it  was  what 
its  name  implies — a  side-table,  to  which  the  modem  dixmer- 
wagon  very  closely  approximates.  Then  two-  or  three-tiered 
sideboards  were  in  use  in  the  Tudor  period,  and  were  perhaps  the 
ancestors,  or  collaterals,  of  the  cO\irt-cupboard,  which  in  skdeton 
they  much  resembled.  Early  in  the  i8th  century  they  b^an  to 
be  replaced  by  side-tables  property  so  called.  They  were  one  of 
the  many  revolutions  in  furniture  produced  by  the  introduction 
of  mahogany,  and  those  who  could  not  afford  the  new  and  costly 
wood  used  a  cheap  substitute  stained  to  resemble  it.  In  the 
beginning  these  tables  wero  entirely  of  wood  and  comparativdy 
slight,  but  before  long  it  became  the  fashion  to  use  a  marble  slab 
insteaid  of  a  wooden  top,  whi^  necessitated  a  somewhat  more 
robust  construction;  here  again  there  was  a  field  for  imitation, 
and  marble  was  sometimes  replaced  by  scagliola.  Many  of  the 
sideboard  tables  of  this  period  were  exceedingly  handsome, 
with  cabriole  legs,  daw  or  daw  and  bill  feet,  friezes  oi  acanthus, 
much  gadrooning  and  mask  pendants.  Many  such  tables  came 
from  Chippendale's  workshops,  but  although  that  great  genius 
beautified  the  type  he  found,  he  had  no  influence  upon  the 
evolution  of  the  sideboard.  Tliat  evolution  was  brought  about 
by  the  growth  of  domestic  needs.  Save  upon  its  surface,  the  side* 
board-table  offered  no  accommodation;  it  usually  ladced  even 
a  drawer.  Even,  however,  in  the  period  of  Chippendale's  zenith 
separate  "  bottle  dsterns  "  and  "  lavatories  "  for  the  convenience 
of  the  butler  in  washing  the  silver  as  the  meals  proceeded  were, 
sparsdy  no  doubt,  in  use.  By  degrees  it  became  customary  to 
place  a  pedestal,  which  was  really  a  cellarette  or  a  plate>wanner, 
at  each  end  of  the  sideboard-uble.  One  of  them  would  contain 
ice  and  accommodation  for  bottles,  the  other  would  be  a  dstem. 
Sometimes  a  sin^e  pedestal  would  be  surmounted  by  a  wooden 
vase  lined  with  metal  and  filled  with  water,  and  fitted  with  a 
tap. .  To  whom. is  due  the  brilliant.in^Mration  of  att^hing  the 
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nent  of  I  be  tycboanl; 
LJttLDguLshcd  thcmsdva 

id  the  vues  knite-l 
DccaaioDaUy  lued  much 


of  three  componenUi  then  b  sothing  lo  il 
II  ii  most  probable  tlut  the  credil  b  due  to  Sb 
tionablr  did   mucti   for  Ibc  impnivement 
Heppleiihile  and  tlie  bnthera  Adin 
in  the  Hme  field.  The  pcdeitils,  HhcD 
put  of  the  I^ece,  beomc  cupboArdi 
utd,  with  the  drnreis,  which  hul  be 
eulier,  the  lideboud,  in  vhal  ippea 
completed.    Pieces  eiijt  in  which  [he  ends  hive  been  cut  in 
lo  Tccnve  tlic  pedeitlls.    II  Sheucr  and  Hepplcwhile  Uid 
fouDdUioni,  It  wms  brought  to  ill  full  fioraUon  by  Sbcnti 
By  the  lae  of  fine  exotic  woods,  the  deft  employment  of  u 
VDod  and  other  inlays,  and  by  tbe  addition  of  gracefully  on 
mented  biais-work  at  the  back,  sometimes  lurmountcd  by  candles 
tolighEup  the  silver,  Sheraton  produced  effects  of  great  elegonce. 
But  for  sheer  artistic  eacellence  in  the  components  of  what 
pTesently  became  the  sideboard,  the  Adams  stand  unrivalled, 
SDine  of  theii  inlay  and  hiasa  mounts  being  almost  efiual  to  the 
first  work  of  the  great  French  schooL    By  replacing  the  straight 
outline  vrith  a  bomb6  front,  Hepplewhitc  added  itill  further  to 
tbe  gisce  o(  the  late  iBth^century  sideboard.    No  an  remains 
loot  at  its  apofee,  and  in  leas  than  a  quarter  of  a  century  the 
Itdeboatd  loM  iti  grace,  and,  influenced  by  tbe  heavy  Jeebng  of 
the  Empire  manner,  grew  massive  and  dulL    Since  the  end  of 
the  iSUi  ccAtuiy  there  has  indeed  been  no  advance,  arllslicolly 
tpestkiog,  in  Ibis  piece  ol  [umiture. 

HDOWICK.  HBMBT  (iSjB-iqoo),  English  phihaopher,  was 
boca  at  SUptoa  in  Voifcahire,  when  his  father,  the  Rev.  W. 
Sidgwick  (d.  1&4t),  ns  headmaster  ol  the  grammar4cbool,  on 
tike  JIM  of  Hay  iSjS.  He  was  educated  at  Rugby  (where  Ids 
■y  his  brother-in-law,  E.  W.  Benson— sftct- 
ster),  and  at  Trinity,  Cambridge, 
wnere  uit  csrecr  was  a  brilliant  one.  In  1850  he  was  senior 
dasiic,  5jrd  wrangltr,  chancellor's  medallist  and  Craven  scholar. 
In  the  laiM  ytv  he  ns  elected  to  a  fellowship  at  Trimly,  and 
loon  a/tervanls  appointed  to  a  classical  lectureship  there.  This 
post  he  b«id  for  ten  yean,  but  in  1S1S9  ochanged  bis  lectureship 
tor  one  in  moial  philaiophy,  a  subject  lo  whicb  he  had  been  t  urn- 
inghis  attention  more  and  more.  In  the  same  year,  finding  that 
be  coold  DO  longer  declare  hinuell  a  member  of  the  Church  of 
England,  he  resigned  bis  leHowship.  He  retained  his  lectureship, 
andinitUli  was  elected  an  honorary  fellow.  In  |S;4  he  published 
his  Jf(i*iK)B/£t*>cj(6thed.  1901, containing  emendations  written 
just  before  his  death),  which  fiiil  won  him  a  reputation  outside 
his  univenity.  In  iS;{hewaB  appointed  praelector  on  moral  and 
political  philowphy  at  Trinity,  in  18S3  he  was  elected  Knight- 
bridge  professor  of  morri  philosophy,  and  in  iSSs,  the  relifpous 
test  having  been  lemoved,  his  college  once  more  elected  him  to  a 
kDowship  OD  the  foundation.  Besides  his  lecturing  and  literary 
laboois,  Sidgwick  took  an  ac^e  part  in  the  business  of  the 
imivenBly,  and  in  many  fomisfcsocial  and  philanthiopic  work. 
Be  was  a  member  of  the  General  Board  of  Studies  from  lU 
[Dundaliooin  iS8>  till  iA99;he  was  also  a  member  of  the  Council 
ol  the  Senate  of  tbe  Indian  Civil  Service  Board  and  the  LwbI 
EiiniinatiDns  and  Lectures  Syodidte,  and  chairman  of  the 
Special  Baud  lor  Moral  Science.  He  wasoneof  thefoundersand 
irst  pfoident  ti  the  Society  for  Psychical  Research,  and  was  a 
nembes  oi  the  Metaphysical  Society.  None  of  his  work  is  more 
ckKly  idenllGed  with  his  name  than  the  part  he  took  in  pro- 
soling  tbe  higher  education  of  women.  He  helped  to  start  the 
higbcT  local  examinations  for  women,  and  the  lectures  held  at 
CinbridgF  in  preparation  (or  these.  It  was  at  his  suggestion  and 
>ilh  hb  help  that  Miss  dough  opened  a  house  of  residence  for 
uodeBts;  and  when  this  had  developed  into  Newnham  College, 
and  in  iSSo  tbe  North  Hall  was  added,  Mr  Sidgwick,  who  had 
in  i£;6  married  Eleanor  Mildred  Balfour  (sister  of  A.  J.  Balfour), 
WFiiwiihhiswiletolivelheRloTtwoyean.  After  Miss  Qough's 
Iriih  in  i8o9  Mrs  Sidgwick  became  principal  of  the  college, 
and  the  and  her  husband  resided  there  for  the  rest  of  his  life. 
During  this  whole  period  Sidgwick  took  the  deepest  interest  in 
tk  wcttuc  o(  tlie.  coUcce-  -  Id  politici  be  was  ■  Liberal,  and 


became  a  Liberal  Unionist  in  1U6. '  Early  In  iqoo  he  wi*  forced 
by  ill-health  to  resiga  his  professorship,  and  be  died  on.  the 
18th  of  August  of  the  same  year. 

Though  in  many  ways  an  excellent  teachci  he  was  primarily 
a  student,  and  treated  his  pupils  as  feUow-leamcrs.  He  was 
deeply  interested  in  psychical  phenomena,  but  his  energies  wen 
primarily  devoted  to  the  study  of  religion 
Brought  up  in  the  Church  of  England,  he  gradually  di 
orthodox  Christianity,  and  as  early  as  1S6]  he  described  lumaell 
as  a  theist.  For  the  rest  of  bis  life,  though  he  regarded  Chris- 
tianity as  "  indispensable  and  irreplaceable — looking  at  it  from  a 
sociological  point  of  view,"  he  found  himself  unable  to  return  to 
it  as  a  religion.  In  political  economy  he  was  a  Utilitarian  00 
the  lines  of  Mill  and  Benthami  his  work  was  the  careful  investiga- 
tion of  first  principles  and  the  investigation  of  ambiguities 
r«ther  than  constructive.  In  philosophy  he  devoted  himself 
to  ethics,  and  especially  to  the  examination  of  the  ultimate 
intuitive  principles  of  conduct  and  the  problem  of  free^wilL 
He  gave  up  the  psychological  hedonism  of  Mill,  and  adopted 
Instead  a  position  which  may  be  described  as  ethical  hedonism, 
according  to  whicb  the  criterion  of  goodness  in  any  given  action 
is  that  it  produces  tbe  greatest  possible  amount  of  pleasure. 
This  hedonism,  however,  is  not  confined  to  the  self  (egoistic), 
but  involves  a  due  regard  to  the  pleasure  of  others,  and  i% 
therefore,  distinguished  further  as  universaliatic    Lastly,  Sidg- 
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Ks  younger  brother,  Arthub  Sioawict,  had  a  brilliant  scbool 
and  univenity  career,  being  second  classic  at  Cambridge  in  1B6] 
and  becoming  fellow  of  Trinity;  but  be  devoted  himself  thence- 
forth mainly  to  work  as  a  teacher.  After  being  for  many  year* 
a  mister  St  Kugby,  he  became  in  iSSi  fellow  and  tutor  of  Corinis, 
Oxford;  and  from  1S94  to  IQ06  was  Reader  in  Greek  in  the  uni- 
versity. He  published  a  number  of  admirable  dasucal  school- 
books,  including  Gnik  From  [1876)  and  Grak  Vase  (1882), 
and  texts  (Viriii,  1890;  AtuMylui,  iSSo-.ooj),  and  was  weU 
known  as  a  consummate  clasucal  scholar,  remarkable  for  literary 
taste  and  general  culture.  In  tbe  college  life  of  Corpua  he  took 
the  deepest  interest  and  had  the  moet  stimulating  influence; 
and  he  also  played  an  active  part  in  social  and  political  move- 
ments f  rem  an  advanced  Libera]  point  of  view, 

Heni^  Sidgwick,  written  by  his  bmllier  wilh  Iha 
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gtovti  in  the'vidnityr'Tlie  town,  founded  "by  the  French, 
derives  its  naxbe  from  the  kubba  (tomb)  of  a  marabout  named 
Sidi-bd-Abbe^  near  which  a  redoubt  was  constructed  by  General 
Bedeau  in  X843,  The  site  of  the  town,  formerly  a  swamp,  has 
been  tlioroughly  drained.  The  surrounding  country  is  healthy, 
fertile  and  populous. 

SIDMOUTH,  HBNRT  ADDQffOTOH/ '  XST  Visooumt' (2757- 
1844),  English  statesman,  son  of  Dr  Anthony  Addington, 
was  bom  on  the  30th  of  May  1757.    Educated  at  Winchester 
College  and  Brssenose  College,  Oxford,  he  graduated  in  1778, 
and  took  the  chancellor's  prize  for  an  EngUah  essay  in  1779. 
Owing  to  his  friendship  with  William  Pitt  he  turned  his  attention 
to  politics,  and  after  his  dection  as  member  of  parliament  for 
Devises  in  1784  gave  a  silent  but  steady  support  to  the  ministry 
of  his  friend.    By  dose  attention  to  his  parliamentary  duties, 
he  obtained  a.  wide  knowledge  of  the  rules  and  procedure  of  the 
House  of  Commons,  and  this  fact  together  with  his  intimacy 
with  Pitt,  and  his  general  popularity,  scoured  his  dection  is 
Speaker  in  June  1789.    Like  his  predecessors,  Addington  con- 
tinued to  be  a  partisan  after  his  accq>tance  of  this  office,  took 
part  at  times  in  debate  when  the  house  was  in  committee;  and 
on  one  occasion  his  partiality  allowed  Pitt  to  disregard  the 
authority  of  the  chair.  He  enjoyed  the  confidence  of  George  HI., 
and  in  the  Toynl  interest  tried  to  induce  Pitt  to  withdraw  his 
proposal  for  a  further  instalment  of  relief  to  Roman  Catholics. 
Rather  than  give  way  on  this  question  Pitt  resigned  office  early 
in  x8oi,  when  both  he  and  the  king  urged  Addington  to  form 
a  government.    Addington  coiisented,  and  after  some  delay 
caused  by  the  king's  illness,  and  by  the  rductance  of  several 
oi  Pitt's  followers  to  serve  under  him,  became  first  lord  of  the 
treasury  and  chancellor  of  the  exchequer  in  March  x8ox.   The 
new  prime  minister,  who  was  spedally  accq>table  to  George, 
was  loyally  supported  by  Pitt;  and  Ids 'first  important  work, 
the  condusion  of  the  treaty  of  Amiens  in  March  1802,  made  him 
popular  in  the  country,   Signs,  however,  were  not  wanting  that 
the  peace  would  soon  be  broken,  and  Pitt,  dissatisfied  with  the 
ministry  for  ignoring  the  threatening  attitude  of  Napoleon,  and 
making  no  preparations  for  a  renewal  of  the  war,  withdrew  his 
support.    Addington  then  took  steps  to  strengthen  the  forces  of 
the  crown,  and  suggested  to  Pitt  that  he  should  join  the  cabinet 
and  that  both  should  serve  under  a  new  prime  minister.    This 
offer  was  declined,  and  a  similar  fate  befell  Addington's  subsequent 
proposal  to  serve  under  Pitt.    When  the  struggle  with  France 
was  renewed  in  May  18031  i^  became  evident  that  as  a  war 
minister  Addington  was  iu>t  a  success;  and  when  Pitt  became 
openly  hostile,  the  continued  confidence  of  the  king  and  of  a 
majority  in  the  House  of  Commons  was  not  a  sufficient  counter- 
poise to  the  ministry's  waning  prestige.    Although  carefiil  and 
industrious,  Addington  had  no  brilliant  qualities,  and  his  medi> 
ocrity  afforded  opportunity  for  attack  by  his  enemies.    Owing 
to  his  father's  profession  he  was  called  in  derision  "  the  doctor/* 
and  George  Canning,  who  wrote  satirical  verses  at  his  expense, 
rderred  to  him  on  one  occasion  as  "  happy  Britain's  guardian 
gander."    Without  waiting  for  defeat  in  the  House  he  resigned 
office  in  April  1804,  and  became  the  leader  of  the  party  known 
as  the  "  king's  friends."    Pitt,  who  now  returned  to  office,  was 
soon  recondled  with  his  old  friend;  in  January  1805  Addington 
was  created  Viscount  Sidmouth,  and  became  lord  president  of 
the  coundl.    He  fdt  aggrieved,  however,  because  his  friends 
Were  not  given  a  larger  share  of  power,  and  when  Pitt  complained 
because  some  of  them  voted  against  the  ministry,  Sidmouth  Idt 
the  cabinet  in  July  i8os.   In  February  x8o6  he  became  lord  privy 
seal  in  the  ministry  of  Fox  and  Grenville,  but  resigned  early  in 
1807  when  the  government  proposed  to  throw  open  commissions 
in  the  army  and  navy  to  Roman  Catholics  and  Protestant 
dissenters;  in  18 12  he  joined  the  cabinet  of  Spencer  Perceval  as 
lord  president  of  the  coundl,  becoming  home  secretary  when  the 
ministry  was  reconstructed  by  the  earl  of  Liverpool  in  the  follow- 
ing June.  The  ten  years  during  which  he  held  thb  office  coindded 
with  much  misery  and  unrest  among  the  labouring  classes,  and 
the  government  policy,  for  which  he  was  mainly  responsible, 
waa  one  of  severe  repression.    In  18x7  the  Habeas  Corpus  Act 


was.  suspended,  and  Sidmouth  Issued  a  'circular  to  the  lords- 
lieutenant  declaring  that  magistrates  might  apprehend  and  hold 
to  bail  persons  accused  on  oath  of  seditious  libds.  For  this  step 
he  was  severely  attacked  in  parliament,  and  was  accused  of 
fomenting  rebeUion  by  means  of  his  spies.  Although  shaken  by 
the  acquittal  of  William  Hone  on  a  charge  of  libd  the  govern- 
ment was  supported  by  parliament;  and  after  the  "  Manchester 
massacre"  in  August  18 19  the  home  secreUry  thanked  the 
magistrates  and  soldiers  for  their  share  in  quelling  the  riot.  He 
was  mainly  responsible  for  the  policy  embodied  in  the  "  Six  Acts  " 
of  x8x9.  In  December  1821  Sidinouth  resigned  his  office,  but 
remained  a  member  of  the  cabinet  without  official  duties  imtil 
1824,  when  he  resigned  owing  to  his  disapproval  of  the  recognition 
of  the  independence  of  Buenos  Aires.  Subsequently  he  took 
very  little  part  in  public  affairs;  but  true  to  his  earlier  prindples 
he  spoke  against  Catholic  emandpation  in  April  1829,  and  voted 
against  the  Reform  Bill  m  1832.  He  died  at  his  residence  in  Rich- 
mond Park  on  the  x^th  of  February  1844,  and  was  buried  at 
Mortlake.  In  x  781  he  married  Ursula  Mary,  daughter  of  Leonard 
Hammond  of  Cheam,  Surrey,  who  died  in  x8ii,  leaving  a  son, 
William  Leonard,  who  succeeded  his  father  as  Viscount  Sidmouth, 
and  four  daughters.  In  1823  he  married  secondly  Marianne, 
daughter  of  William  Scott,  Baron  Stowell  (d.  1836),  and  widow 
of  Thonu^  Townsend  of  Honington,  Warwickshire.  Sidmouth 
suffers  by  comparison  with  the  great  men  of  his  age,  but  he  was 
honest  and  cotirageous  in  his  opinions,  loyal  to  his  friends,  and 
devoted  to  church  and  state.'  ^ 

The  2nd  Viscount  Sidmouth  (1794-1864)  was  a  dergyman  of 
the  Church  of  England;  he  was  succ  «ded  as  3rd  Viscount  by  his 
son,  William  Wdls  Addington  (b.  X824). 

See  Hon.  G.  Pdlew,  Life  of  SidnunUh  (London,  1847);  Lord  John 
Ruaaell.  Life  and  Times  of  C.  J.  Fox  (London,  1850-1866);  Eari 
Stanhope,  Life  of  PiU  (London.  1861-1862) :  Sir  G.  C.  Lewis,  Essayt 
on  the  Adrntnistralions  of  Great  Britain  (London,  1864);  Spencer 
Walpde.  History  of  England  (London.  1878-1886).      (A.  W.  H.*) 

SIDMOUTH,  a  market  town  and  watering-place  ir.  the  Honiton 
parliamentary  division  of  Devonshire,  England,  on  the  river  Sid 
and  the  English  Channd,  167!  m.  W.  by  S.  of  London,  by  the 
London  k  South-Westem  railway.  Pop.  of  urban  district  (1901) 
420X.  Lying  in  a  hollow,  the  town  is  shut  in  by  hills  which  ter- 
minate in  the  forelands  of  Salcombe  and  High  Peak,  two  sheer  diffs 
of  a  deqp  red  colour.  The  shore  line  curves  away,  beyond  these, 
westward  ta  the  Start  and  eastward  to  Portland— both  visible 
from  Sidmouth  beach.  The  restored  church  of  St  Nicholas, 
dating  from  the  13th  century,  though  much  altered  in  the  isth, 
contains  a  window  given  by  Qaetn  Victoria  in  1866  in  memory 
of  her  father,  the  duke  of  Kent,  who  lived  at  Woolbrook  Glen, 
dose  by,  and  died  there  In  1820.  An  esplanade  is  built  along  the 
sea-wall,  and  the  town  possesses  golf  links  and  other  recreation 
grounds.  The  bathing  is  good,  the  climate  warm.  Formerly  of 
some  importance,  the  harbour  can  no  longer  be  entered  by  large 
vessels,  and  goods  are  transhipped  into  flat-bottomed  lighters 
for  conveyance  ashore.  Fishing  is  extensively  carried  on  and 
cattle  fairs  are  held.  In  the  i3lh  century  Sidmouth  was  a  borough 
governed  by  a  port-reeve.  Tradition  tells  of  an  older  town 
buried  under  the  sea;  and  Roman  coins  and  other  remains  have 
been  washed  up  on  the  beach.  Traces  of  an  andent  camp  exist 
on  High  Peak.  '  ..      _  _ 

SIDNEY  (or  Sydney)/ ALGERNOH  (1622-1683),  English 
politldan,  second  son  of  Robert,  2nd  earl  of  Ldcester,  and  of 
Dorothy  Percy,  daughter  of  Henry,  9th  eari  of  Northumberland, 
was  bom  at  Penshurst,  Kent,  In  1622.  As  a  boy  he  showed 
much  talent,  which  was  carefully  trained  under  his  father's  eye. 
In  1632  with  his  elder  brother  Philip  he  accompanied  his  father 
on  his  mission  as  ambassador  extraordinary  to  Christian  IV.  of 
Denmsrk,  whom  he  saw  at  Rendsburg.  In  May  1636  Sidney 
went  with  his  father  to  Paris,  where  he  became  a  general  favourite, 
and  from  there  to  Rome.  In  October  1641  he  was  given  a  troop 
in  his  father's  regiment  in  Irdand,  of  which  his  brother,  known 
as  Lord  Lisle,  was  in  command.  In  August  1643  the  brothers 
returned  to  England.  At  Chester  their  horses  were  taken  by  the 
Royalists,  whereupon  they  again  put  out  to  sea  and  landed 
at  Liverpool.    Here  they  were  detained  by  the  Parliamentary 


SIDNEY,  A. 


4^ 


oommtanoiiets,  and  by  them  sent  ap  to  London  for  safe  custody. 
Whether  this  was  intended  by  Sidney  or  no,  it  is  certain  that 
from  this  time  he  ardently  attached  himself  to  the  Parliamentary 
cause.  On  the  loih  of  May  1644  he  was  made  captain  of  horse  in 
Manchester's  army,  under  tlw  Eastern  Association.  He  was 
shortly  afterwards  nuule  lieutenant-colonel,  and  charged  at  the 
head  of  his  regiment  at  Marston  Moor  (and  July),  where  he  was 
wounded  and  rescued  with  difficulty.  On  the  and  of  April  1645 
be  was  given  the  command  of  a  cavalry  regiment  in  Cromwell's 
division  of  Fairfax's  army,  was  appointed  governor  of  Chichester 
on  loth  May,  and  in  December  was  returned  to  parliament  for 
Cardiff.  In  July  1646  he  went  to  Ireland,  where  his  brother 
was  loid-lieutenant,  and  was  made  lieutenant-general  of  horse 
in  that  kingdom  and  governor  of  Dublin.  Leaving  London  on 
ist  of  February  1647,  Sidney  arrived  at  Cork  on  the  aand.  He 
was  so<m  (8th  AprQ),  however,  recalled  by  a  resolution  of  the 
House  passed  through  the  interest  of  Lord  Inchiquin.  On  the 
7th  of  May  he  received  the  thanks  of  the  House  of  Commons. 
On  the  13th  of  October  1648  he  was  made  lieutenant  of  Dover 
castle,  of  which  he  had  previously  been  appointed  governor.  He 
was  at  this  time  identified  with  the  Independents  as  opposed  to 
the  Presbyterian  party.  He  was  nominated  one  of  the  com- 
aasioatis  to  try  Charles  I.,  but  took  no  part  in  the  trial,  retiring 
to  Peoshurst  until  sentence  was  pronounced.  That  Sidney 
approved  of  the  trial,  though  not  of  the  sentence,  there  can, 
however,  be  little  ck>ubt,  for  in  0>penhagen  he  publicly  and 
vigorously  expressed  his  concurrence.  On  the  isth  of  May  1649 
he  was  a  member  of  the  committee  for  settling  the  succession 
and  for  regulating  the  election  of  future  parliaments.  Sidney  lost 
the  governorship  of  Dover,  however,  in  March  1651,  in  conse- 
quence, apparently,  of  a  quarrel  with  his  officers.  He  then  went 
to  the  Hague,  where  he  quarreUed  with  I^rd  Oxford  at  play, 
and  a  duel  was  only  prevented  by  their  friends.  He  returned  to 
En^and  in  the  autumn,  and  henceforward  took  an  active  share 
in  parliamentary  worlu  On  the  25th  of  November.  Sidney  was 
elected  on  the  council  of  state  and  was  evidently  greatly  con- 
sidered.  In  the  usurpation  of  Cromwell,  however,  he  utterly  re- 
fused all  concurrence,  nor  would  he  leave  his  place  in  parliament 
txctpL  by  force  when  Cromwell  dispersed  it  on  the  3oth  of  April 
1653.  He  inunediately  retired  to  Penshurst,  where  he  was  con- 
cerned chidSy  with  family  affairs.  In  1654  he  again  went  to  the 
Hague,  and  there  became  closely  acquainted  with  De  Witt. 
On  his  return  he  kept  entirely  aloof  from  public  affairs,  and  it  is 
to  this  period  that  the  Essay  on  Love  is  ascribed. 

Vjtoo.  the  restoration  of  the  Long  Parliament,  in  May  1659, 
Sidney  again  took  his  seat,  and  was  placed  on  the  council  of  state. 
He  showed  himself  in  this  office  especially  anxious  that  the 
military  power  should  be  duly  subordinated  to  the  dvil.  In  June 
be  was  appointed  one  of  three  commissioners  to  mediate  for  a 
peace  between  Denmark,  supported  by  Holland,  and  Sweden. 
He  was  probably  intended  to  watch  the  conduct  of  his  colleague, 
Admiral  Montagu  (afterwards  ist  earl  of  Sandwich),  who  was  in 
command  of  the  Baltic  squadron.  Of  hb  character  we  have 
an  interesting  notice  from  Whitelocke,  who  refused  to  accompany 
him  on  the  ground  of  his  ''overruling  temper  and  height." 
Upcm  the  conclusion  of  the  treaty  he  tirent  to  Stockholm  as 
plempoientiary ;  and  in  both  capacities  he  behaved  with 
resohition  and  address.  When  the  restoration  of  Charles  11.  took 
pUce  Sidney  left  Sweden,  on  the  28th  of  June  1660,  bringing 
with  bun  from  the  king  of  Sweden  a  rich  present  in  testimony 
of  the  estimation  in  which  he  was  held.  Sidney  went  first  to 
Copenhagen,  and  then,  being  doubtful  of  his  reception  by  the 
En^Uah  court,  settled  at  Hamburg.  From  there  he  wrote  a 
celebrated  letter  vindicating  his  conduct,  which  wiU  be  found  in 
the  Somers  Ttacts.  He  shortly  afterwards  left  Hamburg,  and 
passed  throi^  Germany  by  way  of  Venice  to  Rome.  His  stay 
there,  however,  was  embittered  by  misunderstandings  with  his 
father  and  consequent  straits  for  money.  Five  shillings  a  day, 
be  says,  served  him  and  two  men  very  well  for  meat,  drink  and 
firing.  He  devoted  himself  to  the  study  of  books,  birds  and  trees, 
and  speaks  of  his  natural  delight  in  solitude  being  largely  in- 
In  1663  he  left  Italy,  passed  through  Switzerland, 


where  he  visited  Ludlow,  and  came  to  Brussels  in  September, 
where  his  portrait  was  painted  by  van  Egmondt;  it  is  now  at 
Penshurst.  He  had  thoughts  of  joining  the  imperial  service, 
and  offered  to  transport  from  England  a  body  of  the  old  Conmion- 
wcalth  men;  but  this  was  refused  by  the  English  court.  It  is 
stated  that  the  enmity  against  him  was  so  great  that  now,  as  on 
other  occasions,  attempts  were  made  to  assassinate  him.  On  the 
breaking  out  of  the  Dutch  war,  Sidney,  who  was  at  the  Hague, 
urged  an  invasion  of  England,  and  shortly  afterwards  went  to 
Paris,  where  he  offered  to  raise  a  rebellion  in  England  on  receipt 
of  xoo,ooo  crowns.  Unable,  however,  to  come  to  terms  with  the 
French  government,  he  once  more  went  into  retirement  in  x666, — 
this  time  to  the  south  of  France.  In  August  1670  he  was  again  in 
Paris,  and  Arlington  proposed  that  he  should  receive  a  pension 
from  Louis;  Charles  II.  agreed,  but  insisted  that  Sidney  should 
return  to  Languedoc.  In  illustration  of  his  austere  prtndples  it 
is  related  that,  Louis  having  taken  a  fancy  to  a  horse  belonging  to 
him  and  uisisting  on  possessing  it,  Sidney  shot  the  animal,  yfhkht 
he  said,  **  was  born  a  free  creature,  had  served  a  free  man,  and 
should  not  be  mastered  by  a  king  (tf  slaves."  EDs  father  was  now 
very  ill,  and  after  much  difficulty  Sidney  obtamed  leave  to  come 
to  Eng^d  in  the  autumn  of  1677.  Lord  Leicester  died  in 
Kovember;  and  legal  business  connected  with  other  portions 
of  the  succession  detained  Sidney  from  returning  to  France  as  he 
had  intended.  He  soon  became  involved  in  political  intrigue, 
joining,  in  general,-  the  ooimtry  party,  and  holding  dose  com- 
munication With  BariUon,  the  French  ambassador.  In  the 
begiimtng  of  1679  he  stood  for  GuOdford,  and  was  warmly 
supported  by  William  Penn,  with  whom  he  had  long  been  in- 
timate, and  to  whom  he  is  said  (as  is  now  thought,  orroncoualy) 
to  have  afforded  assistance  in  drawing  up  the  constitution  of 
Pennsylvania.  He  was  defeated  by  court  influence,  and  his 
petition  to  the  House,  complaining  of  an  undue  return,  never 
came  to  a  decision.  His  Letters  to  Henry  Savile,  written  at  this 
period,  are  of  great  interest.  He  was  in  Paris,  i^pparently  only 
for  a  short  while,  in  November  1679.  Into  the  prosecution  of  the 
Popish  Plot  Sidney  threw  himself  warmly,  and  was  among  those 
who  looked  to  Monmouth,  rather  than  to  Orange,  to  take  the 
place  of  James  in  the  succession,  though  he  afterwards  dis- 
claimed all  interest  in  such  a  question.  He  now  stood  for 
Bramber  (Sussex),  again  with  Penn's  support,  and  a  double 
return  was  made.  He  is  reported  on  the  loth  of  August  1679  as 
being  elected  for  Amersham  (Buckingham)  with  Sir  Roger  HilL 
When  parliament  met,  however,  in  October  x68o,  his  election  was 
declared  void.  But  now,  under  the  idea  that  an  alliance  between 
CharlM  anid  Orange  would  be  more  hostile  to  English  liberty 
than  would  the  progress  of  the  French  arms,  he  acted  with 
BariUon  in  influencing  members  of  parliament  in  this  sense,  and 
is  twice  mentioned  as  receiving  the  sum  of  500  guineas  from  the 
ambassador.  Of  this  there  is  no  actual  proof,  and  it  is  quite 
possible  that  BariUon  entered  sums  in  his  accounts  with  Louis 
which  he  never  paid  away.  In  any  case  it  is  to  be  remembered 
that  Sidney  is  not  charged  with  recdving  money  for  advocating 
opiiiions  which  he  did  not  enthusiasticaUy  hold. 

Upon  the  dissolution  of  the  last  of  Charles's  parliaments 
the  king  issued  a  justificatory  declaration.  This  was  at  once 
answer^  by  a  paper  entitled  A  Just  and  Modest  Vindication, 
6*c.,  the  first  sketch  of  which  is  imputed  to  Sidney.  It  was  then, 
too,  that  his  most  cdebrated  production,  the  Discourses  con- 
cerning Government,  was  conduded,  in  which  he  upholds  the 
doctrine  of  the  mutual  compact  and  traverses  the  High  Tory 
positions  from  end  to  end.  In  especial  he  vindicates  the  pro- 
priety of  resistance  to  kingly  oppression  or  misrule,  upholds  the 
exbtence  of  an  hereditary  nobiUty  interested  in  their  country's 
good  as  the  firmest  barrier  against  such  oppression,  and  main-" 
Uins  the  authority  of  parliaments.  In  each  point  the  EngUsh 
constitution,  which  he  ardently  admires,  is,  he  says,  suffering: 
the  prerogatives  of  the  crown  are  disproportionatdy  great; 
the  peerage  has  been  degraded  by  new  creations;  and  parUa- 
ments  are  slighted. 

For  a  long  while  Sidney  kept  himself  aloof  from  the  duke  of 
Monmouthi  to  whom  he  was  introduced  by  Lord  Howard.  After 
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the  death  of  Shaftesbury,  however,  in  November  1682,  he  entered 
into  the  conferences  held  between  Monmouth,  Russell,  Essex, 
Hampden  and  others.  That  treasonable  talk  went  on  seems 
certain,  but  it  is  probable  that  matters  went  no  further.  The 
watchfulness  of  the  court  was,  however,  aroused,  «nd  on  the 
discovery  of  the  Rye  House  Plot,  Sidney,  who  had  always  been 
regarded  in  a  vague  way  as  dangerous,  was  arrested  while  at 
dinner  on  the  26th  of  June  1683.  His  papers  were  carried  off, 
and  he  was  sent  at  once  to  the  Tower  on  a  charge  of  high  treason. 
For  a  considerable  while  no  evidence  could  be  found  on  which 
to  establish  a  charge.  Jeffreys,  however,  was  made  lord  chief- 
justice  in  September;  a  jury  was  packed;  and,  after  consulta- 
tions between  the  judge  and  the  crown  lawyers,  Sidney  was 
brought  to  listen  to  the  Indictment  on  the-  7th  of  November. 
The  trial  began  on  the  axst  of  Novem'ber:  Sidney  was  refused  a 
copy  of  the.  indictment,  in  direct  violation  of  law,  and  he  was 
refused  the  assistance  of  counseL  Hearsay  evidence  and  the 
testimony  of  the  perjured  informer  Ix>rd  Howard,  whom  Sidney 
had  been  instrumental  in  introducing  to  his  friends,  were  first 
produced.  This  being  insufficient,  partial  extracts  from  papers 
found  in  Sidney's  study,  and  suppceed  only  to  be  in  his  hand- 
writing, in  which  the  lawfulness  of  resistance  to  oppressbn  was 
upheld,  were  next  reh'ed  on.  He  was  indicted  for  "  conspiring 
and  compassing  the  death  of  the  king.'*  Sidney  conducted  his 
case  throughout  with  great  skill;  he  pomted  especially  to  the 
fact  that  Lord  Howard,  whose  character  he  easily  tore  to  shreds, 
was  the  only  witness  against  him  as  to  treason,  whereas  the  law 
required  two,  that  the  treason  was  not  accurately  defined,  that 
no  proof  had  been  given  that  the  papers  produced  were  his, 
and  that,  even  if  that  were  proved,  these  papers  were  in  no  way 
connected  with  the  charge.  Against  the  determination  to  secure 
a  conviction,  however,  his  courage,  eloquence,  coolness  and  skill 
were  of  no  avail,  and  the  verdict  of  "  gxiilty  "  was  given.  On 
the  25th  of  November  Sidney  presented  a  petition  to  the  king, 
praying  for  an  audience,  which,  however,  under  the  influence  of 
James  and  Jeffreys,  Charles  refused.  On  the  26th  he  was  brought 
up  for  judgment,  and  again  insisted  on  the  illegality  of  his  con- 
viction. Upon  hearing  his  sentence  he  gave  vent  to  his  feelings 
in  a  few  noble  and  beautiful  words.  Jeffreys  having  suggested 
that  his  mind  was  disordered,  he  held  out  his  hand  and  bade  the 
chief-justice  feel  how  calm  and  steady  his  pulse  was.  By  the 
advice  of  his  friends  he  presented  a  second  petition,  offering, 
if  released,  to  leave  the  kingdom  at  once  and  for  ever.  The 
supposed  necessity,  however,  of  checking  the  hopes  of  Mon- 
mouth's partisans  caused  the  king  to  be  inexorable.  The  last 
days  of  Sidney's  life  were  spent  in  drawing  up  his  Apology  and 
in  discourse  with  Independent  ministers.  He  was  beheaded  on 
the  morning  of  the  7th  of  December  1683. ;. His  remains  were 
buried  at  Penshurst.    .  (0.  A.) 

SIDNEY,  SIR  HENRY  (1529-1586),  lord  deputy  of  Ireland, 
was  the  eldest  son  of  Sir  WUliam  Sidney,  a  prominent  politician 
and  courtier  in  the  reigns  of  Henry  VIII.  and  Edward  VI., 
from  both  of  whom  he  received  extensive  grants  of  land,  in- 
cluding the  manor  of  Penshurst  in  Kent,  which  became  the 
principal  residence  of  the  family.  Henry  was  brought  up  at  court 
as  the  companion  of  Prince  Edward,  afterwards  King  Edward 
yi.;  and  he  continued  to  enjoy  the  favour  of  the  sovereign 
throughout  the  reigns  of  Edward  and  Mary.  In  1556  he  went  to 
Ireland  with  the  lord  deputy,  the  earl  of  Sussex,  who  in  the 
previous  year  had  married  his  sister  Frances  Sidney;  and  from 
the  first  he  had  a  large  share  in  the  administration  of  the  country, 
especially  in  the  military  measures  taken  by  his  brother-in-law 
for  bringing  the  native  Irish  chieftains  into  submission  to  the 
English  Crown.  In  the  course  of  the  lord  deputy's  Ulster 
expedition  in  1557  Sidney  devastated  the  island  of  Rathlin;  and 
during  the  absence  of  Sussex  in  England  in  the  following  year 
Sidney  was  charged  with  the  sole  responsibility  for  the  govern- 
ment of  Ireland,  which  he  conducted  with  marked  ability  and 
success.  A  second  absence  of  the  lord  deputy  from  Ireland, 
occasioned  by  the  accession  of  Queen  Elizabeth,  threw  the  chief 
control  into  Sidney's  hands  at  the  outbreak  of  trouble  with  Shane 
O'Neill,  and  he  displayed  great  sluli  in  temporizing  with  that 


redoubtable  chieftain  till  Sussex' reluctantly  returned  to  his 
duties  in  August  1559.  About  the  same  time  Sidney  resigned 
his  office  of  vice-treasurer  of  Ireland  on  being  appointed  president 
of  the  Welsh  Marches,  and  for  the  next  few  years  he  resided 
chiefly  at  Ludlow  Castle,  with  frequent  visits  to  the  court  in 
London. 

In  1565  Sidney  was  a|^x>inted  lord  deputy  of  Ireland  in  place 
of  Sir  Nicholas  Arnold,  who  had  succeeded  the  eail  of  Sussex  in 
the  previous  year.  He  found  the  country  in  a  more  impoverished 
and  more  turbulent  condition  than  when  he  left  it,  the  chief 
dbturbing  factor  being  Shane  O'Neill  in  Ulster.  With  difficulty 
he  persuaded  Elizabeth  to  sanction  vigorous  measures  against 
O'Neill;  and  although  the  latter  successfully  avoided  a  decisive 
encounter,  Sidney  restored  O'Neill's  rival  Calvagh  O'Donnell 
to  his  rights,  and  establbhed  an  English  garrison  at  Dcrry  which 
did  something  to  maintain  order.  In  1567  Shane  was  murdered 
by  the  MacDonnells  of  Antrim  (see  O'Neill),  and  Sidney  was 
then  free  to  turn  his  attention  to  the  south,  where  with  vigour 
and  determination  he  arranged  the  quarrel  between  the  earb  of 
Desmond  and  Ormonde,  and  laid  hb  hand  heavily  on  other  dis- 
turbers of  the  peace;  then,  returning  to  Ubter,  he  compelled 
Turlough  Luineach  O'Neill,  Shane's  successor  in  the  clan  chief- 
tainship, to  make  submission,  and  placed  garrisons  at  Belfast 
and  Carrickfcrgus  to  overawe  Tyrone  and  the  Glynns.  In  the 
autumn  of  1567  Sidney  went  to  England,  and  was  absent  from 
Ireland  for  the  next  ten  months.  On  hb  return  he  urged  upon 
Cecil  the  necessity  for  measures  to  improve  the  economic  con- 
dition of  Ireland,  to  open  up  the  country  by  the  construction  of 
roads  and  bridges,  to  replace  the  Ubter  tribal  institutions  by  a 
system  of  freehold  land  tenure,  and  to  repress  the  ceaseless 
(Usorder  prevalent  in  every  part  of  the  island.  In  pursuance  of 
thb  policy  Sidney  dealt  severely  with  the  unruly  Butlers  in 
Munster.  At  Kilkenny  large  numbers  of  Sir  Edmund  Butler's 
followers  were  hanged,  and  three  of  Ormonde's  brothers  were 
attaintedby  an  actof  thelrish  parliament  in  1570.  Enlightened 
steps  were  taken  for  the  education  of  the  people,  and  encourage- 
ment was  given  to  Protestant  refugees  from  the  Netherlands,  to 
settle  in  Ireland. 

Sidney  left  Ireland  in  1 571,  aggrieved  by  the  slight  appreciation 
of  hb  statesmanship  shown  by  the  queen;  but  he  returned  thither 
in  September  1575  with  increased  powers  and  renewed  tokens 
of  royal  approval,  to  find  matters  in  a  worse  state  than  before^ 
especially  in  Antrim,  where  the  MacQuillins  of  the  Route  and 
Sorley  Boy  MacDonnell  {q.v.)  were  the  chief  fomenters  of  disorder. 
Having  to  some  extent  pacified  thb  northern  territory,  Sidney 
repaired  to  the  south,  where  he  was  equally  successful  in  making 
his  authority  respected.  He  left  hb  mark  on  the  adminbtrative 
areas  of  the  island  by  making  shire  divbions  on  the  English  model. 
At  an  earlier  period  he  had  already  in  the  north  combined  the 
dbtricts  of  the  Ardes  and  Clandeboye  to  form  the  county  of 
Carrickfergus,  and  had  converted  the  country  of  the  O'Farrells 
into  the  county  of  Longford;  he  now  carried  out  a  similar 
policy  in  Connaught,  where  the  ancient  Irish  dbtrict  of  Thomond 
became  the  county  Clare,  and  the  counties  of  Galway,  Mayo, 
Sligo  and  Roscommon  were  also  delimited.  He  suppressed  a 
rebellion  headed  by  the  earl  of  Clanricarde  and  hb  sons  in  1576, 
and  hunted  Rory  O'More  to  hb  death  two  years  later.  Meantime 
Sidney's  methods  of  taxation  had  caused  discontent  among 
the  gentry  of  the  Pale,  who  carried  their  grievances  to  Queen 
Elizabeth.  Greatly  to  Sidney's  chagrin  the  queen  censured  his 
extravagance,  and  notwithstanding  hb  dbtinguished  services 
to  the  crown  he  was  recalled  in  September  1578,  and  was  coldly 
received  by  Elizabeth.  He  lived  chiefly  at  Ludlow  Castle  for 
the  remainder  of  hb  life,  performing  hb  duties  as  president  of 
the  Welsh  Marches,  and  died  there  on  the  5th  of  May  1586. 

Sir  Henry  Sidney  was  the  ablest  statesman  charged  with  the 
government  of  Ireland  in  the  i6th  century;  and  the  meagre' 
recognition  which  his  unrewarded  services  received  was  a  con- 
spicuous example  of  the  ingratitude  of  Elizabeth.  Sidney 
married  in  1551  Mary,  eldest  daughter  of  John  Dudley,  duke  of 
Northumberland,  by  whom  he  had  three  sons  and  four  daughters. 
Hb  eldest  son.  was  Sir  PhiUp  Sidney  (4.9.),  and  hb  second 
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Robert  SMnegr;  xit  esri  of  Leicester  Itf-r);  liis  daughter  Mazy 
ourried  Henry  Herbert,  and  earl  of  Pembroke,  and  by  reason  of 
her  aaaodation  with  her  brother  Philip  was  one  of  the  most 
celebrated  women  of  her  time  (see  Pdcbsoke,  Eabls  or). 

See  Calendar  «f  State  Pqptrs  rdating  to  Ireland,  Henry  VIIL- 
EStaxbetk',  Calendar  pf  tht  Cartw  MSS.;  J.  O'Donovan't  edition  of 
Tke  Annals  rf  Ireland  by  Ike  Fonr  Masters  (7  vols..  Dublin.  1851)- 
HoUoabed's  Ckramides,  voL  iiL  (6  vols.,  London,  1807);  Richard 
Bagwidl.  Ireland  under  tke  Tndors  (3  vols.,  London.  1885) ;  Calendar 
9f  Ancient  Records  of  DnNin,  edited  by  Sir  J.  T.  GUbert.  vols.  i.  and  ii. 
(OubKo.  1889):  Sir  J.  T.  GUbert.  History  ef  Ike  Viceroys  of  Ireland 
(Dublin.  i86s):  !•  A.  Fronde.  History  of  Et^nd  (12  vob.,  London, 
1856-1870).  (R.  J.  M.) 

SIDMBY,  SIR  PHILIP  (1554*1  S^h  English  poet,  statesman 
and  soldier,  eMest  son  of  Sir  Henry  Sidney  and  his  wife  Mary 
Dudley,  was  bom  at  Penshurst  on  the  30th  of  November  1554. 
His  father.  Sir  Henry  Sidney  (1529-1586),  was  three  times  lord 
deputy  of  Ireland,  and  in  1560  became  lord  president  of  Wales. 
Phibp  Sidney's  childhood  was  spent  at  Penshurst;  and  before  he 
had  completed  his  tenth  year  he  was  nominated  by  his  father 
lay  rector  of  Whitford,  Flintshire.  A  deputy  was  appointed,  end 
Phibp  enjoyed  the  revenue  of  the  benefice  for  the  rest  of  his  life. 
On  the  1 7th  of  October  1 564  he  was  entered  at  Shrewsbury  school, 
sot  far  from  his  father's  official  residence  at  Ludlow  Castle,  on  the 
same  day  with  has  life-long  friend  and  first  biographer,  Fulke 
GreviUe.  An  affectionate  letter  of  advice  from  his  father  and 
mother,  written  about  1565,  was  preserved  and  printed  in  159 1 
(A  Very  Godly  Letter  .  .  .  ).  In  1 568  Sidney  was  sent  to  Christ 
Church,  Oxford,  where  he  formed  lasting  friendships  with 
Richard  Hakluyt  and  William  Camden.  But  his  chief  companion 
was  Fulke  Greville,  who  had  gone  to  Broadgates  Hall  (Pembroke 
College).  Sir  Henry  Sidney  was  already  anxious  to  arrange 
an  advranta^eous  marriage  for  his  son,  who  was  at  that  time  heir 
to  his  uncle,  the  earl  of  Leicester;  and  Sir  William  Cecil  agreed 
,to  a  betrothal  with  his  daughter  Anne.  But  in  1571  the  match 
was  bioien  off,  and  Anne  Cecil  married  Edward  Vere,  X7th 
earl  of  Oxford.  In  that  year  Philip  left  Oxford,  and,  after  some 
months  spent  diiefly  at  court,  received  the  queen's  leave  in  1572 
to  travd  abroad  "  for  his  attaining  the  knowledge  of  foreign 
languages." 

He  was  attached  to  the  suite  of  the  earl  of  Lincoln,  who  was 
sent  to  Paris  in  that  year  to  negotiate  a  marriage  between  (^een 
Elizabeth  and  the  due  d'Alencon.  He  was  in  the  house  of  Sir 
Frauds  Walsingham  in  Paris  during  the  massacre  of  Saint 
Bartholomrw,  and  the  events  he  witnessed  no  doubt  intensified 
his  always  militant  Protestantism.  In  charge  of  Dr  Watson, 
dean,  and  afterwards  bishop,  of  Winchester,  he  left  Paris  for 
Lorraine,  and  in  March  of  the  next  year  had  arrived  in  Frankfort 
on  the  Main.  He  lodged  there  in  the  house  of  the  learned  printer 
Andrew  Wechel,  among  whose  guests  was  also  Hubert  Languet. 
Fulke  Gieville  describes  Philip  Sidney  when  a  schoolboy  as 
characterized  by  "  such  staidness  of  mind,  lovely  and  familiar 
gravity,  which  carried  grace  and  reverence  far  above  greater 
years."  **  Though  I  lived  with  him,  and  knew  him  from  a  child," 
he  says,  "  yet  I  never  knew  him  other  than  a  man."  These 
qualities  attracted  to  him  the  friendship  of  grave  students  of 
affairs,  and  in  France  he  formed  close  connexions  with  the 
Huguenot  leaders.  Languet,  who  was  ah  ardent  supporter  of 
the  Protestant  cause,  conceived  a  great  affection  for  the  younger 
Bian,  and  travelled  in  ha  company  to  Vienna.  In  October  Sidney 
left  for  Italy,  having  first  of  all  entered  into  a  compact  with  his 
friend  to  write  every  week.  This  arrangement  was  not  strictly 
observed,  but  the  extant  letters,  more  numerous  on  Languct's 
side  than  on  Sidney's,  afford  a  considerable  insight  into  Sidney's 
moral  and  polittad  development.  Languet's  letters  abound 
vith  sensible  and'  affectionate  advice  on  his  studies  and  his 
affairs  generally. 

Sidney  settled  for  some  time  in  Venice,  and  in  February  1574 
be  sat  to  Paolo  Veronese  for  a  portrait,  destined  for  Languet. 
His  friends  seem  to  have  feared  that  his  zeal  for  Protestantism 
night  be  corrupted  by  his  stay  in  Italy,  and  Languet  exacted 
from  him  a  promise  that  he  would  not  go  to  Rome.  In  July  he 
•as  leiioQsly  iU,  and  immediately  on  his  recovery  started  for 


Vienna.  From  there  he  accompanied  Languet  to  Poland,  ^Hiere 
he  is  said  to  have  been  asked  to  become  a  candidate  for  the  vacant 
crown.  On  his  return  to  Vienna  he  fulfilled  vague  diplomatic 
duties  at  the  imperial  court,  perfecting  himself  meanwhile, 
in  company  with  Edward  Wotton,  in  the  art  of  horsemanship 
under  John  Pietro  Pugliano,  whose  skill  and  wit  he  celebrates 
in  the  opening  paragraph  of  the  Defence  of  Poesie.  He  addressed 
a  letter  ixom  Vienna  on  the  state  of  affairs  to  Lord  Burghley, 
in  December  1574.  In  the  spring  of  157$  he  followed  the  court 
to  Prague,  where  he  received  a  summons  to  return  home,  appar- 
ently because  Sir  Francis  Walsingham,  who  was  now  sccretaxy  of 
state,  feared  that  Sidney  had  leanings  to  Catholicism. 

His  sister,  Mary  Sidney,  was  now  at  court,  and  he  had  an 
influential  patron  in  his  uncle,  the  earl  of  Leicester.  He  accom- 
panied the  queen  on  one  of  her  royal  progresses  to  Kenilworth,  and 
afterwards  to  Chartley  Castle,  the  seat  of  Walter  Devereux,  eari 
of  Essex.  There  he  met  Penelope  Devereux,  the  "  Stella  "  of  the 
sonnets,  then  a  child  of  twelve.  Essex  went  to  Ireland  in  1 576  to 
fill  his  office  as  carl  marshal,  and  in  September  occurred  his 
mysterious  death.  Philip  Sidney  was  in  Ireland  with  his  father  at 
the  time.  Essex  on  his  deathbed  had  desired  a  match  between 
Sidney  and  his  daughter  Penelope.  Sidney  was  often  harassed 
with  debt,  and  seems  to  have  given  no  serious  thought  to  the 
question  for  some  time,  but  Edward  Waterhouse,  an  agent  of 
Sir  Henry  Sidney,  writing  in  November  x  576,  mentions  "  the 
treaty  between  Mr  Philip  and  my  Lady  Penelope"  {Sidney 
Papers,  i.  p.  147).  In  the  spring  of  1 577  Sidney  was  sent  to  con- 
gratulate Louis,  the  new  elector  Palatine,  and  Rudolf  II.,  who 
had  become  emperor  of  Germany.  He  received  also  general  in- 
structions to  discuss  with  various  princes  the  advancement  of  the 
Protestant  cause. 

After  meeting  Don  John  of  Austria  at  Louvain,  March  1577, 
he  proceeded  to  Heidelberg  and  Prague.  He  persuaded  the 
elector's  brother,  John  Casimir,  to  consider  proposals  for  a 
league  of  Protestant  princes,  and 'also  for  a  conference  among 
the  Protestant  churches.  At  Prague  he  ventured  on  a  harangue 
to  the  emperor,  advocating  a  general  league  against  Spain  and 
Rome,  liiis  address  naturally  produced  no  effect,  but  does  not 
seem  to  have  been  resented  as  much  as  might  have  been  expected. 
On  the  return  journey  he  visited  William  of  Orange,  who  formed 
a  high  opinion  of  Sidney.  In  April  1577  Mary  Sidney  married 
Henry 'Herbert,  2nd  earl  of  Pembroke,  and  in  the  summer 
Philip  paid  the  first  of  many  visits  to  her  at  her  new  home  at 
Wilton.  But  later  in  the  year  he  was  at  court  defending  his 
father's  interests,  particulaiiy  against  the  earl  of  Ormonde,  who 
was  doing  all  he  could  to  prejudice  Elizabeth  against  the  lord 
deputy. 

Sidney  drew  up  a  detailed  defence  of  his  father's  Irish  govern- 
ment, to  be  presented  to  the  queen.  A  rough  draft  of  four  of  the 
seven  sections  of  this  treatise  is  preserved  in  the  British  Museum 
{Cotton  MS.,  Titus  B,  xii.  pp.  557-559),  and  even  In  its  frag- 
mentary condition  it  justifies  the  high  estimate  formed  of  It 
by  Edward  Waterhouse  {Sidney  Papers,  p.  228).  Sidney  watched 
with  interest  the  development  of  affairs  in  the  Netherlands,  but 
was  fully  occupied  in  defending  his  father's  interests  at  court.  He 
came  also  in  close  contact  with  many  men  of  letters.  In  1578  he 
met  Edmund  Spenser,  who  In  the  next  year  dedicated  to  him 
his  Shepherdes  Calendar.  With  Sir  Edward  Dyer  he  was  a 
member  of  the  Areopagus,  a  society  which  sought  to  introduce 
classical  metres  into  English  verse,  and  many  strange  experi- 
ments were  the  result.  In  1 578  the  earl  of  Leicester  entertained 
Elizabeth  at  Wanstead,  Fasex,  with  a  masque.  Tke  Lady  of  the 
May,  written  for  the  occasion  by  Philip  Sidney.  But  though 
Sidney  enjoyed  a  high  measure  of  the  queen's  favour,  he  was  not 
permitted  to  gratify  hu  desire  for  active  employment.  He  was 
already  more  or  less  involved  in  the  dbgrace  of  his  uncle 
Leicester,  following  on  that  nobleman's  marriage  with  Lettice, 
countess  of  Essex,  when,  in  1579,  he  had  a  quarrel  on  the  tennis- 
court  at  Whitehall  with  the  earl  of  Oxford.  Sidney  proposed 
a  duel,  which  was  forbidden  by  Elizabeth.  There  was  more  in 
the  quarrel  than  appeared  on  the  surface.  Oxford  was  one  of  the 
chief  supporters  of  the  queen's  proposed  marriage  with  Alen^on. 
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BOW  due  d'Anjou, '  audi  Sidney,  In  giving  the  lie  to  Oxford, 
affronted  the  leader  of  the  French  party.  In  January  1586  he 
went  further  in  his  opposition  to  the  match,  addressing  to  Eliza- 
beth a  long  letter  in  which  the  arguments  against  the  alliance 
were  elaborately  set  forth.  This  letter  {Sidney  Papers^  pp.  287- 
392),  in  spite  of  some  judicious  compliments,  was  regarded, 
not  unnaturally,  by  the  queen  as  an  intrusion.  Sidney  was 
compelled  to  retire  from  court,  aiul  some  of  his  friends  feared 
for  his  personal  safety.  A  letter  from  Languet  shows  that  he 
had  written  to  Elizabeth  at  the  instigation  of  **  those  whom  he 
was  bound  to  obey,"  probably  Leicester  and  Walsingham. 
•  Sidney  retired  to  Wilton,  or  the  neighbouring  village  of 
Ivychurch,  where  he  joined  his  MSter  in  writing  a  paraphrase 
of  the  Psalms.  Here  too  he  began  his  Arcadia^  for  his  sister's 
amusement  and  pleasure.  In  October  1580  he  addressed. a  long 
letter  of  advice,  not  without  affectionate  and  colloquial  inter- 
ruptions, to  his  brother  Robert,  then  about  to  start  on  his  con- 
tinental tour.  This  letter  {Sidney  Papers^  p.  283)  was  printed  in 
Profitable  Instructions  for  Tra9dUrs  (1633).  It  seems  that  a 
promise  was  exacted  from  him  not  to  repeat  his  indiscretions 
in  the  matter  of  the  French  marriage,  and  he  returned  to  court. 
In  view  of  the  silence  of  contemporary  authority,  it  b  hardly 
possible  to  assign  definite  d^tes  to  the  sonnets  of  Astrophel  and 
Stdla.  Penelope  Devereuz  was  married  against  her  will  to 
Robert,  Lord  Rich,  in  1581,  probably  v(ry  soon  after  the  letter 
from  Penelope's  guardian,  the  eari  of  Huntingdon,  desiring  the 
queen's  consent.  The  earlier  sonnets  are  not  indicative  of  over- 
whelming passion,  and  it  is  a  reasonable  assumption  that  Sidney's 
liking  for  Penelope  only  developed  into  passion  when  he  found 
that  she  was  passing  beyond  his  grasp.  Mr  A.  W.  Pollard  assigns 
the  magnificent  sequence  beginning  with  No.  33 — 

**  I  might  I  unhappy  viord—O  mc,  I  might, 
And  then  would  not,  or  could  not,  see  my  bliaae," — 

to  the  period  following  on  SteUa's  reappearance  at  court  as  Lady 
jRich.  It  has  been  argued  that  the  whole  tenor  of  Philip's  life 
and  character  was  opposed  to  an  overmastering  passion,  and 
that  there  is  no  ground  for  attaching  biographical  value  to  these 
sonnets,  which  were  merely  Pc  trarchan  exercises.  That  Sidney 
,was,  like  his  contemporaries,  a  careful  and  imitative  student 
of  French  and  Italian  sonnets  is  patent.  He  himself  confesses 
in  the  first  of  the  series  that  he  "  sought  fit  words  to  paint  the 
jblackest  face  of  woe,"  by  "  oft  turning  others'  leaves  "  before  he 
.obeyed  the  command  of  his  muse  to  "  look  in  his  heart  and  write." 
(The  account  of  his  passion  is,  however,  too  circumstantial  to  be 
lightly  regarded  as  fiction.  Mr  Pollard  sees  in  the  sonnets  a 
description  of  a  spiritual  struggle  between  his  sense  of.  a  high 
political  mission  and  a  disturbing  passion  calculated  to  lessen  his 
efforts  in  a  larger  sphere.  It  seems  certain,  at  any  rate,  that  he 
was  not  solely -preoccupied  with  scruples  against  his  love  for 
Stella  because  she  was  already  married.  He  had  probably  been 
writing  sonnets  to  Stella  for  a  year  or  more  before  her  marriage, 
and  he  seems  to  have  continued  to  address  her  after  his  own 
marriage.  Thomas  Nash  defined  the  general  argument  epigram- 
matically  as  "  crud  chastity — the  prologue  Hope,  the  epilogue 
Despair."  But  after  Stella's  final  refusal  Sidney  recovered  his 
eariier  serenity,  and  the  sonnet  placed  by  Mr  Pollard  at  the 
end  of  the  series — "  Leave  me,  O  Love,  which  readiest  but  to 
dust " — expresses  the  triumph  of  the  spirit. 

Meanwhile  he  prosecuted  his  duties  as  a  courtier  and  as  member 
for  Kent  in  parliament.  On  the  15th  and  i6th  of  >fay  1581 
he  was  one  of  the  four  challengers  in  a  tournament  arranged  in 
honour  of  the  visit  of  the  duke  of  Anjou.  In  1579  Stephen 
posaon  had  dedicated  to  Sidney  his  School  of  Abuse,  an  attack 
on  the  stage,  and  incidentally  oh  poetry.  Sidney  was  probably 
moved  by  this  treatise  to  write  his  own  Apologie  for  Poetrie, 
dating  from  about  1581.  In  x  583  he  was  knighted  in  order  that 
he  might  act  as  proxy  for  Prince  John  Casimir,  who  was  to  be 
installed  as  Knight  of  the  Garter,  and  in  the  autumn  of  that  year 
he  married  Frances,  daughterof  his  friend  and  patron  Sir  Francis 
Walsingham,  a  girl  of  fourteen  or  fifteen  years  of  age.  In  1584 
he  met  Giordano  Bruno  at  the  house  of  his  friend  Fulke  Greville, 
and  \wo  of  the  philosopher's  books  are  dedicated  to  him. 


Sidney  was  employed  about  this  time  in  the  translation  from 
the  French  of  his  friend  Du  Plessis  Mornay's  treatise  on  the 
Christian  religion.  He  still  desired  active  service  and  took  an 
eager  interest  in  the  enterprises  of  Martin  Frobisher,  Richard 
Haiduyt  and  Walter  Raleigh.  In  1584  he  was  sent  to  France  to 
condote  with  Henry  III.  on  the  death  of  his  brother,  the  duke  of 
Anjou,  but  the  king  was  at  Lyons,  and  unable  to  receive  the 
embassy.  Sidney's  interest  in  the  struggle  of  the  Protestant 
princes  against  Spain  never  relaxed.  He  recommended  that 
Elizabeth  should  attack  Philip  II.  in  Spain  itself.  So  keen  an 
interest  did  he  take  in  this  policy  that  he  was  at  Plymouth  about 
to  sail  with  Francis  Drake's  fleet  in  its  expedition  against  the 
Spanish  coast  (1585)  when  he  was  recalled  by  the  queen's  orders. 
He  was,  however,  given  a  command  in  the  Netheriands,  where  he 
was  made  governor  of  Flushing.  Arrived  at  his  post,  he  con- 
stantly urged  resolute  action  on  his  commander,  the  earl  of 
Leicester,  but  with  small  result.  In  July  x  586  he  made  a  success- 
ful raid  on  Axel,  near  Flushing,  and  in  September  he  joined  the 
force  of  Sir  Johji  Norris,  who  was  operating  against  Zutphen. 
Ta  the  22nd  of  the  month  he  joined  a  small  force  sent  out  to 
intercept  a  convoy  of  provisions.  During  the  fight  that  ensued 
he  was  struck  in  the  thigh  by  a  bullet.  He  succeeded  in  riding 
back  to  the  camp.  The  often-told  story  that  he  reftised  a  cup 
of  water  in  favour  of  a  dying  soldier,  with  the  words,  *'  Thy  need 
is  greater  than  mine,"  is  in  keeping  with  his  character.  He  owed 
his  death  to  a  quixotic  impulse.  Sir  William  Pelham  happening 
to  set  out  for  the  fight  without  greaves,  Sidney  also  cast  off  his 
leg-armour,  which  would  have  defended  him  from  the  fatal  wound. 
He  died  twenty-five  days  later  at  Amheim,  on  the  1 7th  of  October 
1 586.  The  Dutch  desired  to  have  the  honour  of  his  funeral,  but 
the  body  was  taken  to  England,  and,  after  some  delay  due  to  the 
demands  of  Sidney's  creditors,  received  a  public  funeral  in  St 
Paul's  Cathedral  on  the  i6th  of  February  XS87. 

Sidney's  death  was  a  personal  grief  to  people  of  all  dasses. 
Some  two  hundred  elegies  were  produced  in  his  honour.  Of  all 
these  tributes  the  most  famous  is  Astrophel,  A  Pastoral  Elegie, 
added  to  Edmund  Spenser's  Colin  Cloul*s  Come  Home  Again 
(1595).  Spenser  wrote  the  opening  poem;  other  contributon 
are  Sidney's  sister,  the  countess  of  Pembroke,  Lodowick  Biyskett 
and  Matthew  Roydon.  In  the  bare  enumeration  of  Sidney's 
achievements  there  seems  little  to  justify  the  passionate  admira- 
tion he  excited.  So  calm  an  observer  as  William  of  Orange  desired 
Fulke  Greville  to  give  Elizabeth  "  his  knowledge  and  (pinion  of  a 
fellow-servant  of  his,  that  (as  he  heard)  lived  unemployed  under 
her.  .  .  .  Ifhecouldjudge,  her  Majesty  had  one  of  the  ripest  and 
greatest  counsellors  of  estate  in  Sir  Philip  Sidney,  that  this  day 
lived  in  Europe  "  (Fulke  Greville,  Life  of  Sidney,  ed.  1816,  p.  21). 
His  fame  was  due  first  of  all  to  his  strong,  radiant  and  lovable 
character.  Shelley  placed  him  in  i4 donais  among  the  "  inheritora 
of  unfulfilled  renown,"  as  "  sublimdy  mild,  a  spirit  without 
spot." 

Sidney  left  a  daughter  Frances  (b.  1584),  who  married  Roger 
Manners,  earl  of  Rutland.  His  widow,  who,  in  spite  of  the 
St  rictures  of  some  writers,  was  evidently  sincerely  attached  to  hixn, 
married  in  1590  Robert  Devereux,  second  earl  of  Essex,  and, 
after  his  death  in  x6oi,  Richard  de  Burgh,  earl  of  Clanricarde. 

Sidney's  writings  were  not  published  during  his  lifetime.  A 
Worke  concerning  Ike  trewnerse  of  tke  Christian  Rdigion,  trans- 
lated from  the  French  of  Du  Plessis  Momay,  was  completed 
and  published  by  Arthur  Golding  in  X587. 

The  Countesse  of  Pembroke's  Arcadia  written  by  Philippe  Sidnei 
(1590),  in  quarto,  is  the  earliest  edition  of  Sidney's  famous 
romance.*  A  folio  edition,  issued  in  1593,  is  stated  to  have  been 
revisc(l  and  rearranged  by  the  countess  of  Pembroke,  for  whose 
delectation  the  romance  was  written.  She  was  charged  to  destroy 
the  work  sheet  by  sheet  as  it  was  sent  to  her.  The  circumstances 
of  its  a>mposition  partly  explain  the  difference  between  its 
intricate  sentences,  full  of  far-fetched  conceits,  repetition  and 
antithesis,  and  the  simple  and  dignified  phrase  of  the  Apologie  for 
Poetrie.    The  style  is  a  concession  to  the  fashionable  taste  in 

*  For  a  bibliography  of  this  and  subsequent  editions  see  the  fac- 
Mmile  reprint  (1891)  of  this  quarto,  edited  by  Dr  Oskar  Sommer. 
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litcxatiire  vludi  the  ooantcM  Buy  KtaonaUy  be  wpposed  to 
have  shiued;  bat  Sidney  himelf,  althoa^  he  was  no  friend  to 
cuphinem,  was  evidently  mdulguig  his  own  mood  in  this  hi|^y 
deowative  prose.  The  main  thread  of  the  story  rdates  how  the 
princes  Musidonis  and  Pyiodes,  the  latter  disgi^sed  as  a  woman, 
Zdmane,  woo  the  pxinoeases  Pamela  and  Philoclea,  daughters  of 
Basilius  and  Gynaeda,  king  and  queen  of  Arcady.  Theshq>h«rds 
and  shepbefdesaes  occopy  a  humble  place  in  the  stoiy.  Sidnty 
vsed  a  pastoral  setting  for  a  romance  of  chivalry  OHBplicated 
by  the  dabcxmte  intrigue  of  Spanish  writers.  Nor  are  these 
intrigacs  of  a  purely  innocent  and  pastoral  nature.  Sidney 
described  the  passion  of  love  under  many  aspects,  and  the  guilty 
<|Qeen  Gynaecia  is  a  genuine  tragic  heroine.  The  loose  f  rame- 
vorfc  of  the  loaanoe  admits  of  descriptions  of  tournaments, 
Elizabethan  palaces  and  gardens  and  numerous  fine  speeches. 
It  also  contains  some  lyrics  of  much  beauty.  Charles  L  redted 
and  copied  oat  shortly  before  his  death  Pamda's  prayer,  which 
IS  printed  in  the  Eikon  Baaitiht,  Milton  reproached  him  in  the 
EikamMaHa  with  having  '*  borrowed  to  a  Christian  use  prayers 
sffoed  to  a  heathen  god  •  .  •  and  that  in  no  serious  book,  but 
in  the  vain  amatoiioas  poem  of  Sir  Philip  Sidney's  Arcadia.** 
YvAtsaat  Cmuthafit  {Hist,  tf  En^iah  Poetry,  L  sis)  poinU  out 
that  the  tragedy  of  Sidney's  life,  the  divorce  between  his  ideals 
of  a  noUy  active  life  and  the  enforced  idleness  of  a  courtier's 
eiistcnce,  b  intimately  connected  with  hb  position  as  a  pioneer 
in  fiction*  in  vriuch  the  life  represented  is  tadtly  recognized  as 
bdng  contrary  to  the  Older  of  esisteocb  Sidnqr's  wide  acquaint- 
ance with  Eimpean  literature  is  reflected  in  this  book,  but  he 
was  especially  indrhtfd  to  the  Arcadia  of  Jaoopo  Sannazaro,  and 
still  more  to  Geoige  Montemayor's  imitation  of  Sannazaro,  the 
Diama  Emamiorada,  The  artistic  defects  of  the  ilrcAfia  in  no  way 
detracted  from  its  popularity.  Both  Shakespeare  and  Spenser 
were  evidently  acquainted  with  it.  John  Day's  lie  »f  Gtds,  and 
the  plots  of  Beanmont  and  Fletcher's  Cupid's  Refenge,  and  of 
James  Sfaiiley's  Arcadia,  were  derived  from  iL  The  book  had 
mote  than  one  supplement.  Gervase  Markham,  Sir  William 
Akzander  (end  d  Stirling)  and  Richard  BeUog  wrote  con- 


Thc^Mcs  of  sonnets  to  Stella  were  printed  inis9xss5lr  PS.: 
Bis  Astrapkd  and  SkOa,  by  Thomas  Newman,  with  an  intro^ 
dacUxj  cpbtk  by  T.  Nash,  and  some  sonnets  l^  other  writers. 
In  the  same  year  Newman  issued  another  edition  with  many 
«^»««er»  in  the  text  and  without  Nash's  preface.  His  first 
edition  was  (probaUy  later)  reprinted  by  Matthew  Lownes. 
In  X  S9S  the  sonnets  were  reprinted  in  the  folio  edition  of  Sidney's 
works*  entitled  from  its  most  considerable  item  Ths  Counlesse 
ef  Pembrok^s  Arcadia,  edited  by  Lady  Pembroke,  with  con- 
sderable  additions.  The  songs  are  placed  in  their  proper  position 
among  the  sonnets,  instead  of  being  grouped  at  the  end,  and  two 
of  the  most  pcnonal  poems  (ponibly  suppressed  out  of  con- 
sideration far  Lady  Rich  in  the  first  instance),  which  afford  the 
best  key  to  the  interpretation  of  the  series,  appear  for  the  first 
ihaa.  Sidney's  sonnets  sdhere  more  dosely  to  French  than  to 
Italian  models.  The  octave  is  genendly  fairly  regular  on  two 
thymes,  bat  the  sestet  usually  terminates  with  a  couplet.  The 
Apdapafar  fadria  was  one  of  the  "  additions  "  to  the  countess 
of  FfembiQke's  Arcadia  (i  598),  where  it  is  entitled  "  The  Defence 
of  Pocsfe."  It  first  appared  separatdy  in  1594  (unique  copy 
hi  the  Rowfant  Library,  reprint  1904,  Camb.  Univ.  Press). 
Sidney  takes  the  word  "  poetry  "  m  the  wide  sense  of  any  imagina- 
tive wocfc,  and  deab  wiUi  its  various  divisions.  Apart  from  the 
sabjcct  matter,  which  is  interesting  enough,  the  book  has  a 
great  value  far  the  simple,  direct  and  musical  prose  in  which  it  is 
written.  Tha  Psalmes  oj  Davids  the  paraphrase  in  which  he 
ooOaborated  with  his  sister,  remained  in  MS.  until  1833,  when  it 
was  edited  by  S.  W.  Singer.  A  translation  of  part  of  the  Divine 
Sepmaiae  of  G.  Salluste  du  Bartas  is  lost.  There  are  two  pastorals 
by  Sidney  m  Davison's  Poetical  Rhapsody  (i6oa). 

LiUert  md  Memorials  ef  State. . .  (1746)  is  the  title  of  an  in- 
valuable oolkctioo  of  letters  and  documents  relating  to  the  Sidney 
(asttly.  tiaaacribcd  from  originals  at  Penahunt  and  elaewhere  by 
Acthar  CoOiM.  Fulke  Gieinlle's  Uft  of  the  Renowned  Sir  PhUip 
Sidmey  m  a  panegyric  deaUng  chiefly  wfth  hb  piMc  pdicy.    The 
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Corresfondenee  of  Sir  PkiUp  Sidney  ond  Hubert  Languet  was  trana- 
bted  from  the  Latin  and  published  with  a  menu»r  by  Steuart  A. 
Pears  (1845).  The  best  biography  of  Sidney  is  A  Memoir  of  Sir 
Philip  Si£iey  by  H.  R.  Fox-Bourne  (1863).  A  revised  life  by  the 
same  author  u  indyded  in  the  "  Heroes  of  the  Nations  "  series  (1891). 
Critical  appredation  u  avatbble  in  J.  A.  Symonds's  Sir  Philtb 
Sidney  (1886).  in  the  "  EngUsh  Men  of  Letters  "  series;  in  J.  J.  A. 
Jusserand's  En^h  Noeel  tn  the  Time  of  Shahesbeare  (1890) ;  and  in 
modem  editions  of  Sidney's  works,  among  whicn  may  be  mentioned 
Mr  A.  W.  PoUard's  edition  (1888)  of  Astrophd  and  Stdta,  Professor 
Arber's  reprint  (1868)  of  An  Apotogjiejor  Poetrie,  and  Mr  Sidney  Lee's 
Eliaabethan  Sonnets  (1904)  in  the  re-issUe  of  Professor  Arber's  English 
Garner^  where  the  sources  of  Sidney's  sonnets  are  fully  discussed. 
See  also  a  collection  of  Sidneiana  pnnted  for  the  Roxburghc  Club  in 
1837,  a  notice  by  Mrs  Humphry  Ward  in  Ward's  English  Poets, 
1.  MI  seq.,  and  a  dissertation  by  Dr  K.  Brunhuber.  Sir  Philip 
Si4tiey*s  Arcadia  nnd  ihre  Nachldufer  (NQmberg,  1903).  A  com- 
plete text  of  Sidney's  prose  and  poetry,  edited  by  Albert  Feuillerat, 
18  to  be  inrhidfd  in  thie  Cambridge  English  Classics. 

SIDHET,  a  dty  and  the  county-seat  of  Shdby  county,  Ohio, 
tJ.S.A.,  on  the  Bdiami  river,  about  33  m.  S.  by  W.  <i  Lima. 
Pop.  (1890)  4850;  (1900)  5688,  induding  282  foreign-bom  and 
X08  negroes;  (1910)  6607.  Sidney  is  served  by  the  Clevdand, 
CindnnaU,  Chicago  &  St  Louis,  the  Cincinnati,  Hamilton  & 
Dayton,  and  the  Western  Ohio  (electric)  railways.  The  dty  is 
situated  on  an  devated  tableland,  in  an  agricultural  rcgbn. 
Sidn^  has  a  public  library,  and  a  monumental  building,  a 
memorial,  erected  in  1875,  to  the  soldiers  in  the  American  Civil 
War,  and  now  devoted  to  various  public  uses.  The  river  here 
provides  some  water-power,  and  the  dty  has  various  manu- 
factures. Sidney  was  laid  out  as  the  county-seat  in  1819,  was 
incorporated  as  a  village  in  1831  and  first  chartered  as  a  dty 
in  1897. 

SIDON  (Phoen.  ~  r"i  Hebrew  p*v,  Assyr.  ^idunnu,  Egypt. 
Didufta),  formerly  the  prindpal  dty  of  Phoenicia,  now  a  small 
town  of  about  xSiOoo  inhabitants,  situated  on  the  Syrian  coast 
between  Bdrfit  and  $(lr  (Tyre).  The  name,  which  the  Arabs 
now  pronounce  $aida,  has  been  explained  as  meaning  "  fish- 
town  "  (cf.  Hebr.  -ns  *'  to  hunt,"  hi  Phoen.  perhaps  "  to  fish  "); 
more  likdy  it  is  connected  with  the  god  §id,  who  is  known  only 
as  an  dement  in  proper  names  (see  Cooke,  Nortk-Sem.  Inscrr, 
p.  91);  possibly  both  town  and  people  were  named  afttf  him. 
The  andent  dty  extended  some  800  yds.  inland  from  the  shore 
over  ground  which  is  now  covered  by  fruit-gardens.  From  a 
series  of  inscriptions,  all  giving  the  same  text,  discovered  at 
Bostan  esh-ShCkh,  a  little  way  to  the  N.  of  §aida,  we  learn  that 
the  andent  dty  was  divide  into  three  divisions  at  least,  one  of 
which  was  called  "  Sidon  by  the  sea,"  and  another  "  Sidon  on  the 
plain  "  (?)  (see  N.'Sem.  Inscrr.  App.  i.).  In  front  of  the  flat 
promontory  to  which  the  modem  Sidon  is  confined  there  stretches 
northwards  and  southwards  a  rocky  peninsula;  at  the  northern 
extremity  of  this  be^ns  a  s^es  of  small  rodu  endosing  the 
harbour,  which  is  a  voy.  bad  one.  The  port  was  formerly  pro- 
tected on  the  north  by  the  Qal'at  d-Babr  ("  Sea  Castle  "),  a 
building  of  the  13th  century,  situated  on  an  island  still  connected 
with  the  mainland  by  a  bridge.  On  the  S.  side  of  the  town  lay 
the  so-called  Egyptian  harbour,  which  was  filled  up  in  the  17th 
century  in  order  to  keep  out  the  Turks.  The  wall  by  which 
Sidon  is  at  present  surrounded  is  pierced  by  two  gates;  at  the 
southern  angle,  upon  a  heap  of  rubbish,  stand  the  remains  of  the 
dtadet.  The  streets  are  very  narrow,  and  the  buildings  of  any 
interest  few;  most  prominent  are  some  large  caravanserais 
bdonging  to  the  period  of  Sidon's  modem  prosperity,  and  the 
large  mosque,  formerly  a  church  of  the  knights  of  St  John. 
The  inhabitants  support  themselves  mainly  on  the  produce  of 
thdr  luxuriant  gardens;  but  the  increasing  trade  of  Bdrdt 
has  withdrawn  the  bulk  of  the  commerce  from  Sidon.  In  earliff 
days  Phoenicia  produced  excellent  wine,  that  of  Sidon  being 
specially  esteemed;  it  is  mentioned  in  an  Aramaic  papyrus  from 
Egypt  (4th  century  B.C.,  NS.I.  p.  213).  One  of  the  chid  in- 
dustries of  Sidon  used  to  be  the  manufacture  of  glass  from  the 
fine  sand  of  .the  river  Bdus.  To  the  S.E.  of  the  town  lies  the 
Phoenician  necropolis,  which  has  been  to  a  great  extent  investi- 
gsted.  The  prindpal  finds  are  sarcophagi,  and  next  to  these 
Kulptures  and  paintings.    It  was  here  that  the  superb  Greek 
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•axo^hagi,  which  are  now  in  the  Imperial  MiueumatConsUnti- 
nople,  were  found,  and  the  sarcophagi  of  the  two  Sidontan  kings 
EshmnnsTjr  (Louvre)  and  Tabnith  (Imperial  Museum,  Con- 
stantinople), both  of  them  with  important  Pboenidan  inscriptiona. 
The  andent  history  of  Sidon  is  disnmsed  in  the  article 
Phoenicia.  In  aj).  335  a  bishop  of  Sidon  attended  the  Council 
of  Nicaea.  In  637*^38  the  town  was  taken  by  the  Arabs. 
During  the  Crusades  it  was  alternately  in  the  possession  of  the 
Franks  and  the  Mahommedans,  but  finally  feU  into  the  hands  of 
the  latter  in  lapr.  As  the  residence  of  Uie  Druse  Amir  Pakhr 
ud-Din,  it  rose  to  some  prosperity  about  the  beginning  of  the 
17th  century,  but  towards  the  dose  of  the  i8th  its  commerceagain 
passed  away  and  has  never  returned.  The  biblical  references  to 
Sidon  are  (jen.  s.  is  (the  people),  zlix.  15;  Is.  zziii.  1-14; 
Esek.  xzvii.  8;  Acts  izvii.  3.  Sidon  te  nearly  always  mentioned 
along  with  Tyre — ^Jer.  zzv^.  3,  ilvii.  4;  Esta  iiL  7;  Jod  lit  4; 
Mark  iiL  8  and  Luke  vi.  17;  Mark  viL  24, 31,  and  Matt.  zv.  sx; 
Matt.  zi.  ax  and  Luke  s.  13  f.;  Acts  ziL  aa  In  the  Old  TesU- 
ment,  as  frequently  in  Greek  literature,  "  Sidonians  "  is  used 
not  in  a  local  but  in  an  ethnic  sense,  and  means  "  Phoenicians," 
hence  the  name  of  Sidon  was  familiar  to  the  Greeks  earlier  than 
that  of  TVre,  though  the  latter  was  the  more  important  dty 
(ed.  Meyer,  EmcvcI.  Bibl.  col.  4505). 


Baedeker,  Pal. «.  5yr«M.  -    -        -    (G.A.C.*) 

8IBBB1IGSBIRGB  ("The  Seven  Wh"),  a  duster  of  hiDs  in 
Germany,  on  the  Rhine,  6  m.  above  Bonn.  They  are  of  volcanic 
origin,  and  form  the  north-western  spun  of  the  Westerwald. 
In  no  part  of  the  Rhine  valley  is.  the  scenery  more  attractive; 
crag  and  forest,  deep  dells  and  gentk  vine<lad  slopes,  mined 
castles  and  extensive  views  over  the  broad  Rhine  and  the  plain 
beyond  combine  to  render  the  Siebengebirge  the  most  favourite 
tourist  resort  on  the  whole  Rhine.  The  hiUs  are  as  foDows: 
the  steep  Dxachenfels  (1067  ft),  abutting  on  the  Rhine  and 
surmounted  by  the  ruins  of  an  old  castle;  immediatdy  behind  it, 
and  connected  by  a  narrow  ridge,  the  Wolkenburg  (1076  ft.); 
lying  apart,  and  to  the  N.  of  these,  the  Petersbexg  (1096  ft.), 
with  a  pilgrimage  chapd  of  St  Peter;  then,  to  the  S.  of  these 
three,  a  chain  of  four-^viz.  the  Olbexg  (1522  ft.),  the  highest  of 
the  range;  the  LOwenburg  (1506  ft.);  the  Lohrber^  (i444  ^t.), 
and,  farthest  away,  the  Nonnenstxombexg  (1x07  ft.).  At  the 
foot  of  the  Drachenfels,  on  the  north  side,  lies  the  little  town 
of  KSnigswinter,  whence  a  mountain  railway  ascends  to  the 
summit,  and  a  similar  railway  runs  up  the  Petersbexg.  The 
ruins  which  crown  almost  every  hill  are  those  of  stxon^olds  of 
the  archbishops  of  Cologne  and  mosdy  date  from  the  x  ath  century. 
See  von  Dechen,  CeofftosHscker  rilknr  in  das-  SUbenaAir^ 
(Bonn,  1861);  von  Stttrts.  FHknr  dunk  das  Siebmiebirt^  (Bona. 
1893);  Laapeyres,  Das  Subenitbu^  am  J^Jtem  (Bonn,  1901). 

8IBB0LD,    CARL    THBODOR    BRII8T    VON    (x8o4-x88s), 

German  physiologist  and  zoologist,  the  son  of  a  physidan  and  a 

descendant  of  what  Lorenz  Oken  called  the  "  Aadepiad  family 

of  Siebolds,"  was  bom  at  WQrxburg  on  the  x6th  of  Februaxy 

X  804.    Educated  in  medidne  and  sdence  chiefly  at  the  university 

of  Bcrhn,  he  became  successively  professor  of  soology,  physiology 

and  comparative  anatomy  in  R5nigd)erg,  Erlangen,  Frriburg, 

Breslau  and  Munich.    In  conjunction  with  F.  H.  Staimius  he 

published  (1845-1848)  a  Momul  of  Comparalive  AnaUmy^  and 

along  with  R.  A.  Kdlliker  he  founded  in  1848  a  journal  which 

soon  took  a  leading  place  in  biological  literature,  Zettsckrift  /Or 

wissensckafUicke  Zoologie.    He  was  also  a  laborious  and  successful 

helminthologist  and  entomologist,  in  both  capadties  contributing 

many  valuable  papers  to  his  journal,  which  he  continued  to 

edit  until  his  death  at  Munich  on  the  7th  of  April  1885.    In  these 

ways,  without  being  a  man  of  marked  genius,  but  rather  an 

industrious  and  critical  observer,  he  came  to  fill  a  peculiarly 

distinguished  position  in  science,  and  was  long  reckoned,  what 

his  biographer  justly  calls  him,  the  Nestor  of  Cierman  soology. 
See  Ehler*.  ZeiUehr.f,  will.  ZooL  (1885). 

nSBOLD.   PHIUPP   FRAMZ   VON    (179^x866),    sdentific 
ezploier  of  Japan,  elder  brother  of  the  physiologist,  was  bom 


at  WOrzburg,  Germany,  on  the  17th  of  February  1796.  He 
studied  medidne  and  natural  sdence  at  WOrzburg,  and  obtained 
his  doctor's  diploma  in  1820.  In  x82a  he  enterad  the  service 
of  the  king  of  the  Netherlands  as  medical  officer  to  the  East 
Indian  Army.  On  his  arrival  at  Batavia  he  was  attached  to  a 
new  mission  to  Japan,  sent  by  the  Dutch  with  a  view  to  improve 
thdr  trading  relations  with  that  country.  Siebold  was  well 
equipped  with  sdentific  apparatus,  and  he  remained  in  Japan 
for  siz  years,  with  headquarters  at  the  Dutch  settlement  on  the 
little  island  of  Deshima.  His  medical  qualifications  enabled  him 
to  find  favoux  with  the  Japanese,  aiui  he  gathered  a  vast  amount 
of  infonnation  concerning  a  country  thai  veiy  little  known, 
especially  concerning  its  natural  history  and  ethnography.  He 
had  oomparativdy  free  access  to  the  interior,  and  h^  reputation 
spreading  far  and  wide  brought  bim  .visitors  fxom  all  parU  of 
the  country.  His  valudUe  stores  of  infonnation  were  enridied 
by  trained  natives  whom  he  sent  to  collect  for  him  in  iht  interior. 
In  1824  he  published  De  hisUniae  naturaUs  in  Japama  slctu 
and  in  1833  his  splendid  Fauna  Japonica.  His  kix>wledge  of  the 
language  enabled  him  also  in  1826  to  issue  from  Batavia  his 
Epitome  linptae  Japonicae.  In  Deshima  he  also  laid  the  founda- 
tion of  his  Catalogus  librontm  Japonicorum  and  Isagoge  in 
Iribliolkeeam  Japotucam,  published  after  his  retum  to  Europe, 
as  was  his  BiUiatkeea  Japotuca,  which,  with  the  ooK>peration  of 
J.'  Hoffmaim,  appeared  at  Ldden  in  1833.  During  the  visit 
which  he  was  permitted  to  make  to  Yedo  (Tokio),  Siebold  made 
the  best  of  the  rare  opportunity;  his  zeal,  indeed,  outran  his 
discretion,  since,  for  obtaining  a  nati>«e  map  of  the  country,  he 
-was  thrown  into  prison  aiui  compelled  to  quit  Japan  on  the  xst  of 
January  1830.  ()n  his  retum  to  Holland  he  was  raised  to  the 
rank  of  nuijor,  and  in  1842  to  that  of  coloneL  After  his  arrival 
in  Europe  he  began  to  give  to  the  world  the  fruits  of  Ins  researches 
aiui  observations  in  Japan.  His  Nippon;  AreUo  sttr  Bcsckrei- 
bnng  9en  Japan  und  dcssen  Nebm-  nnd  5cibiiA-I>«iiderfi  was  issued 
in  five  quarto  volumes  of  tezt,  with  siz  folio  volumes  of  atlas  and 
engravings.  He  also  issued  many  fragmentary  p^>era  on  various 
aspects  of  Japan.  In  1854  he  published  at  Ldden  Urkundlicke 
DarsteUung  der  Bestrebungen  Niederlands  und  Rusdands  tmr 
Etdjfmmg  Japans,  In  1859  Siebold  undertook  a  second  journey 
to  Japan,  and  was  invited  by  the  emperor  to  his  court.  In  i86t 
he  obtained  permission  from  the  Dutch  govenmient  to  enter  tbe 
Japanese  service  as  negotiator  between  Japan  and  the  powers  of 
Europe,  and  in  the  same  year  his  eldest  son  was  made  interpreter 
to  the  English  embassy  at  Yedo.  Siebold  was,  however,  soon 
oUiged  by  various  intrigues  to  retire  from  his  post,  and  ultimately 
from  Japan.  Returning  by  Java  to  Europe  in  1862,  he  set  up  bis 
ethnogn^hical  collections,  which  were  ultimately  secured  by 
the  govemment  of  Bavaria  and  removed  to  Munich.  He  con- 
tinued to  publish  papers  on  various  Japanese  subjecta,  and 
recdved  honours  from  many  of  the  learned  societies  of  Europe. 
He  died  at  Munich  on  the  x8th  of  October  1866. 

See  biography  by  Moriu  Wagner,  in  Attgtmeine  Zeihmg,  13th  to 
i6th  of  November  1866. 

8IBDLCB  (Russian  SyedUts),  a  government  of  Russian  Poland, 
between  the  Vistula  and  the  Bug,  having  the  governments  of 
Warsaw  on  the  W.,  Lomsa  on  the  N.,  Grodno  and  Volhynia  on 
the  E.,  Lublin  on  the  S.,  and  Radom  on  the  S.W.  Its  ax«a  is 
5533  iq*  m*  The  surface  is  mostly  flat,  only  a  few  hilly  tmcta 
appearing  in  the  middle,  around  Biala,  aiui  in  the  east  on  the 
banks  of  the  Bug.  Eztensive  marshes  occur  in  the  north  and  in 
the  south-east.  Cretaceous,  Jurassic  and  Tertiary  strata  cover 
the  surface,  and  are  overlain  by  widdy  spread  Glacial  deposits. 
The  valley  of  the  Vistula  is  mostly  wide,  with  several  terraces 
covered  with  sand-dunes  or  peat-bogs.  Siedlce  is  drained  by  the 
Vistula,  which  borders  it  for  50  m.  on  the  west;  by  the  Bug,  which 
is  navigable  from  Opalin  in  Volhynia  and  flows  for  170  m.  on 
the  east  and  iu>rth-east  borders;  by  the  Wieprz,  a  tributary 
of  the  Vistula,  which  is  also  navigable,  and  flows  for  25  m.  along 
the  southern  boundary;  and  by  the  Liwiec,  a  tributary  of  the 
Bug,  which  is  navigable  for  some  30  m.  bdow  Wegrov.  Of 
the  total  area  only  5*2%  is  unproductive;  48*  x%  is  under 
crops  and  17*2  under  meadows  and  pasture  land.  The  estimated 
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populmtkm  in  1906  vas  907,700. '  Tbe  inhalMtanu  consist  of 
littk  Kaatbua  (40%),  Pol^  (45%)>  Jews  (15)%)  uul  Germans 
(i|%).  The  sovcnunent  is  divided  hito  nine  districts,  the  chief 
towns  of  which  axe  the  capital  Siedlce,  Biala,  Konstantinow, 
Ganroliii,  Lnkow,  Radsyn,  Sokolow,  Wcgrow,  Wlodawa.  The 
main  occupation  is  a^ricultuie,  the  principal  oops  being  rye, 
wheat,  oatSy  bariey  and  potatoes.  The  area  under  forests 
amoonts  to  19*6%  of  the  totaL  Live-stock  breeding  is  second 
in  importance  to  a^icolture.  Manufactures  and  tiade  are  in- 
<gni<iranL 

MKPLCTL  a  town  of  Russia,  capital  of  the  government  of 
the  same  name,  56  m.  E.S.E.  of  the  city  of  Warsaw,  on  the  Brest- 
Litovdk  railway.  It  is  a  Roman  Catholic  episcopal  see.  The 
Oginskis,  to  winmi  it  belonged,  have  embellished  it  with  a  palace 
aad  gudens;  but  it  is  nothing  moce  than  a  large  village.  Fdp. 
23,7x4  (1897),  tiro-thixds  Jews. 

SnOBURQ*  a  town  c^  Germany,  in  the  Prussian  Rhine 
Prmrixioe,  on  the  river  Sieg,  16  m.  by  rail  S.E.  of  Cok>gne  by  tbe 
ruiway  to  Gtessen.  Pop.  (1905)  X4f878-  It  has  a  royal  shell 
factory,  calico-printing  mills,  lijpiite  mines,  stone  quarries  and 
pottery  aad  tobacco  factories.  The  parish  church,  dating  from 
the  X3th  eentuiy,  powesscs  several  richly  decorated  reliquaries 
of  the  xath  to  xsih  centuries.  The  buildings  of  the  Benedictine 
abbey,  ioimded  in  1066,  are  now  used  as  a  prison.  The  town, 
whicfa  was  founded  in  the  nth  century^  attained  the  height  of 
its  prosperity  in  the  15th  and  i6th  centuries  owing  to  its  pottery 
Si^niilg  pitchers  {Siegbmg^  KrUgtf)  were  widely  famed, 
sir  shape  was  often  fantastic  and  th^  are  now  eageriy  sought 
byooOecton. 

p     rttgOMgtIIMit    Wtd    GffMipaff 

Twit  f ftfrtf ihw tffff  dt$  SitArtistt 


See  R.  Hrinrfcamp,  Siegjbiiras  V* 
(Siegburg,  1897);  and  Renard,  Di§  Kt 
(DtetdcM,  1907). 


fOBB  (O.  Fr.  Jtfr,  tie^,  mod.  tUit,  seat,  ultimately  fiom 
udv€,  to  sit,  cf.  Class.  Lat.  obsidimm,  a  siege),  the  "  sitting  down  " 
of  an  army  or  militazy  force  before  a  fortified  place  for  the  purpose 
of  taking  it,  either  by  direct  military  operations  or  by  starving 
it  into  sabBD^ssion  (see  FcsmiCAiiCN  and  Sxegecbait).  A 
spedal  form  of  coin  is  known  as  a  "  siege-piece."  Thfse  are 
coins  that  were  struck  during  a  siege  of  a  town  when  the  ordinary 
Bunts  were  closed  or  their  issues  were  not  available.  Such  ooinsi 
were  coaunonly  of  spedal  shape  to  distinguish  them  from  the 
Bonnal  ooina^  ami  were  naturally  of  rough  workmanship. 
A  cooimon  shape  for  the  siege  pieces  which  were  issued  during  the 
Great  Rd>eIlio&  was  the  loienge.  A  noteworthy  example  is  a 
shilling  siege-piece  struck  at  Newark  in  1645  (see  Tokxn  Momby). 

8IE0BH.  a  town  of  Germany,  in  the  Prussian  province  of 
Westphalia,  situated  63  m.  E.  of  Cologne  by  rail,  on  the  Sieg, 
a  tributary  entering  Uie  Rhine  opposite  Bonn.  Pop.  (1905) 
3s,2oi.  ihe  town  contains  two  palaces  of  the  former  princes 
of  Naaaau-Siegen,  a  ♦**'^»"^*^'  and  a  mining  school  The  sur- 
roandiiv  district,  to  which  it  gives  its  name,  abounds  in  iron- 
ndao,  and  iroo  founding  and  smelting  are  the  most  important 
brandies  of  indoitry  in  and  near  the  town.  Large  tanneries 
aad  leather  works,  and  factories  for  doth,  paper  and  machineiy, 
axe  among  the  other  industrial  establishments. 

Siegen  was  the  capital  of  an  eariy  principality  bdohging  to  the 
hone  of  Nassau;  and  from  x6o6  onwards  it  gave  name  to  the 
janior  bnnch  of  Naasau-Siegen.  Napoleon  Incorporated  Siegen 
zB  the  grand-duchy  of  Berg  in  x8o6;  and  ha  x8x5  the  congress  of 
Vienna  ••«»Sfp»*i^  it  to  Pntfsia,  under  whose  nde  it  has  neariy 
T'«**iT?lfd  JtT  rnr"*******  Rubens  is  said  to  have  been  bom  here 
mi577. 

See  Cam,  Ctsckukk  <far  Stait  Siitm  (DiOenbafg.  1873). 

EBHSr  WBRMBR  VON  (x8x6-x89a),  German 
was  bom  on  the  13th  of  December  x8x6  at  Lenthe 
in  Hanover.  After  attending  the  gymnasium  at  LQbeck,  he 
entered  the  Prussian  army  as  a  volunteer,  and  for  three  years  was 
a  papain  the  Military  Academy  at  Berlin.  In  1838  he  recdved 
a  oommiaBfam  as  lieutenant  hi  the  artflleiy,  and  six  years  Uter 
he  was  appointed  to  the  responsible  post  of  superihtendent  of  the 
aitiOefy  workshops.  In  1848  he  had  the  task  of  protecthig  the 
pan  of  Kid  agsiiist  the  Danish   fleet,  and  as  commandant  of 


Friedrichsort  built  the  fortifications  for  the  defence  of  Eckera- 
fOrde  harbour.  In  the  same  year  he  wa^  entrusted  with  the 
laying  of  the  first  tdegraph  line  in  Germany,  that  between 
Berlin  and  Frankfort-on-Main,  and  with  that  work  his  military 
career  came  to  an  end.  Thencdorward  he  devoted  his  energies 
to  furthering  the  interests  of  the  newly  founded  &rm  of  Siemens 
and  Halske,  which  under  his  guidance  became  one  of  the  most 
important  electrical  undertakings  in  the  worid,  with  branches 
in  different  countries  that  gave  it  an  international  influence;  in 
the  London  house  he  was  associated  with  Sir  William  Siemens, 
one  of  his  younger  brothers.  Although  he  had  a  deckled  pre- 
dilection for  pure  research,  his  scientific  work  was  natunlly 
determined  to  a  large  extent  by  the  demands  of  his  business,  and, 
as  he  said  when  he  was  admitted  to  the  Berlin  Academy  of 
Sdences  in  1874,  the  filling  up  of  sdentific  voids  presented  itself 
to  him  as  a  technical  necessity.  Conddering  that  his  entrance 
into  commercial  life  was  almost  synchronous  with  the  introduc- 
tion of  electric  tdegraphy  into  Germany,  it  is  not  surprising  that 
many  of  his  inventions  and  discoveries  relate  to  tdegraphic 
apparatus.  In  1847,  when  he  was  a  member  of  the  committee 
appointed  to  conddcr  the  adoption  of  the  electric  tdegraph 
by  the  government,  he  suggested  the  use  of  gutta-percha  as 
a  material  for  insulating  mffallir  conductors.  Then  he  in- 
vestigated the  electrostatic  charges  of  tdegraph  conductors  and 
thdr  laws,  and  established  methods  for  testing  underground 
ami  submarine  cables  and  for  locating  faults  in  thdr  insula- 
tion; further,  he  carried  out  observattons  and  eaperiments  on 
dectrostatic  induction  and  the  retardation  it  produced  La  the 
qwed  of  the  current.  He  also  devised  apparatus  for  duplex  and 
diplex  tdegraphy,  and  automatic  recorders.  In  a  somewhat  -less 
specialised  sphere,  he  was  an  eariy  advocate  of  the  desirability  of 
establishing  some  easily  rqnodudble  basis  for  the  measurement 
of  dectrical  resistance,  and  suggested  that  the  unit  should  be 
taken  as  the  resistance  of  a  column  <rf  pure  mercury  one  metre 
high  and  one  square  millimetre  in  cross^ection,  at  a  temperature 
of  o^  C.  Another  task  to  which  he  devoted  mudi.  time  was  the 
construction  of  a  wflenium  photometer,  depending  on  the  property 
possessed  by  that  substance  of  changing  iu  dectrical  Resistance 
according  to  tbe  intendty  of  the  light  falling  upon  it.  He  also 
chimed  to  have  been,  in  1866,  the  discoverer  of  the  prindple  of 
sdf-exdtation  in  dynamo-dectric  marhinfs,  in  which  the  residual 
magnetism  of  thelron  of  the  dectro-magnets  is  utilised  for 
exdtation,  without  the  aid  of  permanent  sted  magnets  or  of  a 
separate  exciting  current.  In  another  branch  of  sdence  he  wrote 
several  papers  on  meteorological  subjects,  disnissing  among  other 
things  the  causation.of  the  winds  and  the  forces  which  produce, 
maintain  and  retard  the  motions  of  the  air.  In  x886  he  devoted 
half  a  million  marks  to  the  foundation  of  the  Physikalisch- 
Technische  Rdchsanstalt  at  Chariottenburg,  and  in  1888  he 
was  ennobled.  He  died  at  Berlin  on  the  6th  of  December  1892. 
His  sdentific  memoirs  and  addrcttes  were  collected  and  pub- 
lished in  an  English  translation  in  1892,  and  three  years  later  a 
second  volume  appeared,  containing  Us  technical  papers. 

SIBHBifS,  SIR  WILUAM  [Kau.  Wuhelm]  (x8a3-x883), 
British  inventor,  engineer  and  natural  philosopher,  was  bom 
at  Lenthe  in  HanoVer  on  the  4th  of  April  1833.  After  bdng 
educated  in  the  polytechnic  school  of  Magdeburg  and  the  uni- 
versity of  G5ttingen,  he  visited  England  at  the  age  of  nineteen, 
in  the  hope  of  introducing  a  process  in  electroplating  invented 
by  himself  and  his  brother  Werner.  The  invention  was  adopted 
by  Messrs  Elkington,  and  Semens  returned  to  Germany  to  enter 
as  a  pupQ  the  engineering  works  of  Count  Stolberg  at  Magdeburg. 
In  X844  he  wSs  again  in  En^and  with  another  invention,  the 
"  chronometric  "  or  differential  governor  for  steam  engines. 
Finding  that  British  patent  laws  afforded  the  inventor  a  pro- 
tection whidi  was  then  wanting  in  Germany,  he  thenceforth  made 
England  his  home;  but  it  was  not  till  1859  that  he  formally 
became  a  naturalised  British  subject  After  some  years  spent 
in  active  invention  and  experiment  at  mechanical  works  near 
Birmingham,  he  went  into  practice  as  an  engineer  in  x8sx« 
He  Uboured  mainly  in  two  distinct  fidds,  the  applications 
of  heat  and  the  applicatioos  of  electridty,  and  was  chsracterised 
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in  a  very  rare  degree  by  a  combination  of  scientific  comprehension 
with  practical  instinct.  In  both  fields  he  played  a  part  which 
would  have  been  great  in  either  alone;  and,  in  addition  to  this, 
he  produced  from  time  to  time  miscellaneous  inventions  and 
scientific  papers  sufficient  in  themselves  to  have  established  a 
reputation.  His  position  was  recognized  by  his  dection  in  i86a 
to  the  Royal  Society,  and  later  to  the  presidency  of  the  Institu- 
tion of  Mechanical  Engineers,  the  Society  of  Telegraph  Engineers, 
the  Iron  and  Steel  Institute,  and  the  British  Association;  by 
honorary  degrees  from  the  universities  of  Oxford,  Glasgow, 
Dublin  and  WQrzburg;  and  by  knighthood  (in  1883).  He  died 
in  London  on  the  xgth  of  November  1883. 

.  In  the  appJication  of  heat  SiemenB**  work  began  just  after  J.  P. 
Joule's  experiments  had  placed  the  doctrine  of  the  conservation  of 
eneigy  on  a  sure  basis,  wnile  Rankine,  Oauttus  and  Lord  Kdvin 
were  devdofMng  the  dynamical  .theory  of  heat  as  a  matter  of  physical 
and  engineering  theory,  Siemens,  in  the  light  of  the  new  ideu,  made 
a  bold  attempt  to  impoove  the  efficiency  of  the  steam  engine  as  a 
converter  of  heat  into  mechanical  work.  Taking  up  the  regenerator 
— a  device  invented  bv  Robert  Stirling  twenty  years  before,  the  im- 
pcMtance  of  which  haa  meanwhile  been  ignoreo — he  applied  it  to  the 
steam  engine  in  the  form  of  a  regenerative  condenser  with  some 
success  in  1847,  and  in  1855  engines  constructed  on  Siemens's  plan 
were  worked  at  the  Paris  exhibition.  Later  be  also  attempted  to 
apply  the  regenerator  to  internal  combustion  or  gas  en^nes.  In 
i8s6  he  introduced  the  regenerative  furnace,  the  idea  of  his  brother 
Fnedrich  (1&16-IQ04),  wiui  whom  he  associated  himself  in  directing 
its  applications.  In  an  ordinary  furnace  a  very  large  pan  of  the  heat 
of  combustion  is  lost  by  being  carried  off  in  the  hot  gases  which  pass 
up  the  chimney.  In  the  regenerative  furnace  the  hot  gases  pass 
through  a  regenerator,  or  chamber  stacked  with  loose  bricks,  which 
absorb  the  heat.  When  the  bricks  are  well  heated  the  hot  gases  are 
diverted  so  to  pass  through  another  similar  chamber,  while  the  air 
necessary  for  combustion,  before  it  enten  the  furnace,  is  made  to 
traverse  the  heated  chamben  taking  up  as  it  goes  the  heat  which  has 
been  stored  in  the  bricks.  After  a  smtaUe  interval  the  air  currents 
are  again  reversed.  The  process  u  repeated  periodically,  with  the 
result  that  the  prcxiucts  of  combustion  escape  only  after  being 
cooled ,  the  heat  whkh  they  take  from  the  furnace  being  in  great  j^art 
carried  back  in  the  heated  air.  But  another  invention  was  required 
before  the  regenerative  furnace  could  be  thoroughly  suocessfuL 
Hiis  was  the  use  oi  gaseous  fuel,  fnoduced  by  the  crude  distillation 
and  incompl^e  combustion  of  coal  in  a  distinct  furnace  or  gas-pr> 
ducer.  From  this  the  gaseous  fuel  passes  by  a  flue  to  the  regenerative 
furnace,  and  it,  as  well  as  the  entering  air,  is  heated  by  the  regenerative 
method,  four  brick-stacked  chamben  bei^  used  instead  of  two. 
The  complete  invention  was  applied  at  Chance's  glass-works  in 
Birmingham  in  1861,  and  fttmished  the  subject  of  Farulay's  farewell 
lecture  to  the  Royal  Institution.  It  was  soon  applied  to  many 
industrial  processes,  but  it  found  its  greatest  development  a  few  yean 
later  at  the  hands  of  Siemens  himself  in  the  manufacture  of  steel. 
To  produce  steel  directly  from  the  ore,  or  by  melting  tosether 
wrought-iron  scrap  with  cast-iron  upon  the  open  hearth,  had  been 
in  his  mind  from  the  first,  but  it  was  not  till  1867,  after  two  yean  of 
experiment  in  "  sample  steel  works "  erected  by  himself  for  the 
purpose,  that  he  achieved  success.  The  product  is  a  mild  steel  of 
exceptionally  trustworthy  quality,  the  use  of  which  for  boHer-plates 
has  done  much  to  make  possible  the  high  steam-pressures  that  are 
now  common,  and  has  consequently  contributed,  indirectly,  to  that 
improvement  in  the  thermodynamic  efficiency  of  heat  engines  whkh 
Siemens  had  so  much  at  hearL  Tust  before  his  death  he  was  again 
at  work  upon  the  same  subject,  nis  plan  being  to  use*gaseous  lud 
from  a  Siemens  producer  in  place  of  solid  f ud  braeath  the  boiler,  and 
to  apply  the  reeenerative  principle  to  boiler  furnaces.  His  faith  in 
gaseous  f ud  lea  him  to  anticipate  that  it  would  in  time  supersede 
solid  coal  for  domestic  and  mdustrial  purposes,  cheap  gas  bdng 
supplied  dther  from  special  works  or  direct  from  uepit;  and  among 
his  last  inventions  was  a  house  grate  to  bum  ras  along  with  coke, 
which  be  regarded  as  a  possible  cure  for  city  smoke. 
I  In  declricity  Siemens's  name  is  closdy^  associated  with  the  growth 
of  land  and  submarine  telegraphs,  the  invention  and  development 
of  the  dynamo,  and  the  apiMication  of  eloctridty.to  li|^hting  and  to 
locomotion.  In  i860,  wich  his  brother  Werner,  he  invented  the 
eariiest  form  of  what  is  now  known  as  the  Siemens  armature:  and  in 
1867^  he  communicated  a  paper  to  the  Royal  Society  "  On  tne  Con- 
version of  Dynamical  into  Electrical  Force  without  the  aid  of  Per- 
manent Magnetism,"  in  which  he  announced  the  invention  by 
Werner  Siemens  of  the  dynamo^ectric  machine,  an  invention  whkrn 


was  also  reached  independently  and  almost  simultaneously  by  Sir 
•ne  and  by  S.  A.  Varley.   The  Siemen»>A]teneck  or 


Charies  Wheatstone 


multi^le<oil  armature  followed  in  1873.  While  engaged  in  con- 
structiiji:  a  trans-Atlantic  cable  for  the  Direct  United  States  Tele- 
graph Company.  Siemens  designed  the  very  original  and  successful 
ship  "  Faraday,"  by  which  that  and  other  cables  were  laid.  One  of 
the  last  of  his  worlci  was  the  Portrush  and  Bushmills  dectric  tram- 
way, in  the  north  of  Irdand,  opened  in  1883,  where  the  water-power 


of  the  river  Bush  drives  a  Siemens  dynamo,  from  which  the  dectric 
energy  is  conducted  to  another  dsmamo  serving  as  a  motor  on  the 
car.  In  the  Siemens  dectric  furnace  the  intensdy  hot  atmo«>here 
of  the  electric  arc  between  carbon  points  is  employed  to  mdt  re- 
fractory metals.  Another  of  the  uses  to  which  he  turned  electricity 
was  to  employ  light  from  arc  lamps  as  a  substitute  for  sunlight  in 
hastening  the  growth  and  fructification  oi  plants.  Among  his 
misodlaneous  inventions  were  the  differentisl  governor  already 
alluded  to,  and  a  highly  scientific  modification  of  it,  described  to  the 
Royal  Society  in  1866;  a  water-meter  which  acts  on  the  prindple  of 
counting  the  number  of  turns  made  by  a  small  reaction  turbine 
through  which  the  supply  of  water  flows;  an  dectric  thermometer 
and  pyrometer,  in  which  temperature  is  determined  by  its  effect  on 
the.  electrical  conductivity  01  metals;  an  attraction  meter  for  de- 
termining very  alight  variations  in  the  intensity  of  a  gravity;  and 
the  bathometer,  by  which  he  applied  this  idea  to  the  problem  of 
finding  the  depth  of  the  sea  without  a  sounding  line.  In  a  paper 
read  before  the  Royal  Society  hi  1882;  "  On  the  Conservation  of  Solar 
Energy,"  he  suggested  a  bora  but  unsatisfactory  theory  of  the  sun's 
heat,  m  which  be  sought  to  trace  on  acosmic  scale  an  action  similar 
to  that  of  the  regenerative  furnace.  His  fame,  however,  does  not 
rest  on  his  contributions  to  fxire  science,  valuable  as  some  of  these 
were.  His  strength  lay  fai  bis  grasp  of  scientific  principles,  in  his 
skill  to  percdve  where  and  how  they  could  be  applied  to  practical 
affairs,  m  his  sealous  and  instant  pursuit  Of  thought  with  action, 
and  in  the  indomitable  persistence  with  which  he  clung  to  any  basis  of 
effort  that  seemed  to  him  theoretically  sound. 

Siemens's  writings  consist  for  the  most  part  of  lectures  and  papen 
scattered  through  the  sdentific  journals  and  the  publications  of^the 
Royal  Sod^y,  the  Institution  oL  Civil  Engineers,  the  Institution  of 
Mechanical  Engineers,  the  Iron  and  Stwl  Institute,  the  Britidi 
Association,  &c  A  biography  by  Dr  William  Pole  was  published  in 
1888.  (J-  A.  E.) 

8IEIIA*  9.  dty'and  archieplscopal  see  of  Tuscany,  Italy, 
capital  of  the  province  of  Siena,  59  m.  by  rail  S.  of  Florence  and 
31  m.  direct.  Pop.  (xQox)  25,539  (town);  40,423  (commune). 
The  area  of  the  dty  within  the  waJls  is  about  a)  sq.  m.,  and  the 
height  above  sea-levd  11x5  ft.  The  plan,  spreading  jfrom  the 
centre  over  three  hills,  doscly  resembles  that  of  Perugia.  The 
dty  possesses  a  university,  founded  in  1203  and  limited  to  the 
faculties  of  law  and  medicine.  Among  the  other  public  institu- 
tions the  following  are  the  more  important:  the  town  library, 
first  opened  to  students  in  the  X7th  century;  the  Archivio,  a 
record  office,  instituted  In  1858,  containing  a  valuable  and 
splendidly  arranged  cdlection  of  documents;  the  Fine  Arts 
Institution,  foimded  in  x8x6;  and  the  natural  history  museum 
of  the  Royal  Academy  of  the  Physiocritics,  inaugurated  in  the 
same  year.  There  are  also  many  flourishing  charitiea,  induding 
an  excellent  hospital  and  a  schod  for  the  deaf  and  dumb.  The 
chief  industries  are  weaving  and  agriculture. 

The  public  festivals  of  Siena  known  as  the  "  Palio  deUe  Con- 
trade  *'  have  a  European  cdebrity.  They  are  hdd  in  the  public 
square,  the  curious  and  historic  Piaxza  del  Campo  (now  Piazza 
di  Vittorio  Emanude)  in  shape  resembling  an  andent  theatre,  on 
the  2nd  of  July  and  the  x6th  of  August  of  each  year;  they  date 
from  the  middle  ages  and  were  instituted  in  commemoratioa  of 
victories  and  in  honour  of  the  Virgin  Mary  (the  old  title  of  Siena, 
as  shown  by  seals  and  medals,  having  been  "  Sena  vetus  dvitas 
Virginia").    In  the  X5th  and  i6th  centuries  the  cdebrations 
consisted  of  bull-fights.    At  the  close  of  the  x6th  century  these 
were  replaced  by  races  with  mounted  buffaloes,  and  since 
X650  by  (ridden)  horses.     Siena  is  divided  into  seventeen 
contrade  (wards),  each  with  a  distinct  appellation   and  a 
chapd  and  flag  of  its  own;  and  every  year  ten  of  these 
contrade,  chosen  by  lot,  send  each  one  horse  to  compete  for 
the  prize  palio  or  blmner.    The  aspect  of  Siena  during  these 
meetings  is  very  characteristic,  and  the  whole  festivity  bears 
a  medieval  stamp  in  harmony  with  the  architecture  and  history 
of  the  town. 

Among  the  noblest  fruit&of  Sienese  art  are  the  public  buildings 
adorning  the  dty.  The  cathedral,  one  of  the  finest  examples 
of  Italian  Gothic  architecture,  obviously  influenced  in  plan  by 
the  abbey  of  S.  Galgano  {infra),  built  in  black  and  white  marble, 
was  begun  in  the  early  years  of  the  X3th  century,  but  interrupted 
by  the  plagife  of  X248  and  wars  at  home  and  abroad,  and  in  1317 
its  walls  were  extended  to  the  baptistery  of  Sail  Giovanni; 
a  further  enlargement  was  begtm  in  1339  but  never  carried  oat, 
and  a  few  ruined  walls  and  arches  iJonc  remain  to  show  the 
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bsclr  inlpiuinL  Naamaa  atatuea  and  baaneliefa  by  RmaiiaanM 
— ■ -■ "-'  - — '—-  aliiR  and  cbapeli.    The  cathedral  pav- 
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but  jncomplele  (aade  defined  by  Giovanni  di  Mino  i 

<  in  IlBl.  and  a  manrllaualoiR  urtlh  baa-reliela  by  Doi 

"'        opodellafhicfdaandoiherisih-centuryaculpto 

omD  containa  Duccio'a  (amoua  Madonna,  paini 

.J  130&-E3ii,andaiber  workaof  art. 

AmoDi  Ibe  otlier  chuttM  are  S.  Mafia  di  Proveoiana.'  a  v 
banxpie  buildiiif  of  BOdw  elennee,  deiifaed  by  Schifatdinl  <iw 
Skbi'  Afoaino.  nbuih  by  Vanvilelli  in  iJM.  coaiaining  a  rni 
Caiaa  and  Sainla  by  Penaiao,  a  Manacre  of  the  Inooce 
Uaneo  £  CiDVanm.  the  Conunc  of  the  Maci  by  Sodoma. 
S(  Aabny  by  Soaruletto  (,1) :  the  beauiiCul  dinrch  of  the  ! 
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BHnnt.  iriddi  eoataioa  aanber  Maaaacre  of  the  Innocenlt  In' 
di  Qorvannl  and  other  good  eaamplet  of  Ibe  Sieneie  achoof; 
-  -^BCEaco.  deflfttwd  by  Agoatino  and  A^nolo  atiout  t326.  anr' 
mto'cd.  which  once  pofaoaed  many  fine  painiingi  by  Diiccv 
aiaaFn*.  lijwnieill.  Sodoma  and  Beccafunii,  Knne  of  whic' 
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drilc  Baleacre  or  dd  Mvpamondo  ia  paiiiced  by  Smone  di  Martiao 
(Memnl)  and  otboi.  tlie  Cappella  delta  SEnoria  by  Taddeo  di 
Baiulo.  and  the  Sab  dd  Conntorin  by  Beccalumi.  Another  hall, 
be  SaM  di  Balta.  haa  fmco*  by  S^ndlo  Anting  (t4(«)  oilh  Ktne 
nn  Ibe  life  of  Pkipc  Alejandcr  111.,  while  yet  another  haa  beer 
■iniBd  by  local  artiata  with  cpiiodca  in  Teceal  lldian  hiitory.  Ar 
— — — ^-  oblbitlofi  of  Siencae  ait.  indudirv  aiany  objecia  fion 
■    ~  ■    '  ■  '  Bieln  1904.    The  (ormei 
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century  coutruction,  Teatored  in  tB4ft;  GntlanelU,  fHineriy  Paid 
and  anciently  the  rcaidem  of  the  cutaln  of  war.  recently  rcstvvi 
in  iia  origiu]  ^lej  Sanaedonii  ManiUi;  Picegloniim,  now  be- 
lontLins  to  the  Govemmeat  and  coatalolng  tht  atate  ardiivea;^ 
PiccoiDniini  delle  Papeiee.  like  the  other  Kccohinuni  mannoD. 
doifned  by  Bcnardo  RoaaelliDO,  and  saw  the  Banca  d'  Italia; 
tbe  enonmiui  block  a(  the  Monte  de*  PlieU,  ■  bank  of  conwlerable 
wealth  and  antiquily,  enlaiged  and  partly  nbuih  in  theoticinal  ityle 
between  1S77  and  lUi,  the  old  Dogu*  and  Salimbeni  palaceai  the 

Maiiiialnoi>tbepoaIofl«e);theLaqpadiMcrcaniia(ijibcenluTy), 
now  a  dub.  imitatinf  ihe  Loceia  dei  Lanii  al  Florence,  with  aculp- 
turea  of  Ibe  ijrh  craiury;  theLonpa  dd  P^n.  erected  by  Piut  11.; 
and  other  fine  buildinga.  We  may  alio  mention  the  two  celebrated 
fountain*.  FonU  Gala  and  Fontebrvida;  the  former,  in  the  Piaaa 
dd  Campo.  by  Jacopgdclla  Querela  (1409-1419I.  but  frcefyreatored 
in  lB6a.  tbe  much-damnEed  oripnal  rellfla  beinr  now  in  the  Opera 
dd  Duomo;  the  Fonte  Niiova,  near  Potla  OvQe.  by  Camaino  di 
CceacenliiuBlaodeaerveinDtice  <1I98).  Thanha u all  tbeiE arcbi- 
lectnral  treamea,  the  narrow  Sienete  atrceta  ^h  tbeir  many  wind- 
ing and  aMep  aacenta  ai«  fuU  of  pictureaque  duiin.  and.  tofelber 
with  tbeeollectioiHof  cicenent  paintinga, fMer  tbe loalpnde of  the 
inhabitantaaBd  preaerve  their  taiteanafcelinff  for  an.  Themedieval 
walla  end  latei  an  Killtn  the  main  prcierved.  The  mined  Cineician 
abbey  of  5.  Gal^ano,  founded  in  4101,  wHb  it>  fine  churcb  (114a- 

Hiitory.— Sipua  was  prohabty  founded  by  the  Euuacans 
(a  few  tombs  of  that  period  have  been  found  oulBde  Porta 
Camollii),  and  then,  falling  under  the  Roman  rule,  becune  a 
colony  in  the  leign  of  Augustuj,  or  a  Utile  euUer,  and  was 
distinguished  by  Ibe  nime  of  5iifliii  Julia,  li  hai  (be  saine  arms 
as  Rome — the  ihc-woU  and  twins.   Bui  its  real  Inipontnce  dates 

tbe  first  centuries  of  Christianity  have  been  preserved  (ercppt 
■     '         ■    ■-  ■  ■     nd  none  at  all  of  the  inter    ■ 
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itinthertbcenturymthereign  otRotaris(or  Rolori],  then 
s  *  bishop  of  SienB  niBied  Mauro.  Allcmpti  to  trace  carUec 
hops  as  far  back  as  the  5th  century  have  yielded  only  vague 
I  conttadictory  results.  Under  the  Lombards  Ibe  dvil 
lemucDl  was  in  Ihe  buds  of  >  failaUo,  under  tbe  Carolinginnl 
a  count,  wboM  authority,  by  shjw  degrees  and  1  coutk  of 
.nti  vmilar  to  what  took  place  in  oiber  Italian  commuaea, 
n  way  to  that  of  the  biihop,  wboie  power  in  tum  gradually 
uiniihed  and  was  superseded  by  that  of  the  coosuli  «ad  the 
nmonwealtb. 

kVe  have  written  evidence  of  the  consular  government  of 
na  from  1125  to  iiii;  the  number  of  consuls  varied  from 
ee  to  twelve.  This  government,  formed  of  tntiluemiai 
nobles,  did  not  nmain  unchanged  (hroughout  the  whole  period, 
[  was  gradually  forced  to  accept  tbe  participation  of  the 
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Befoce  loog  tbe  redpiocal  need  of  fresh  territory  and  frontier 
dispatcs,  especially  concerning  Poggibonsi  and  Montepuldano, 
led  to  an  outbreak  of  hostilities  between  Florence  and  Siena. 
Thereupon,  to  spite  the  rival  republic,  the  Sienese  took  the 
Ghibelline  side,  and  the  German  emperora,  beginning  with 
Frederick  Barbarossa,  rewarded  their  fidelity  by  the  grant  of 
various  privileges. 

During  the  lath  and  13th  centuries  there  were  continued 
disturbances,  petty  wars,,  and  hasty  reconciliations  between 
Florence  and  Siena,  until  in  1 254-1255  a  more  binding  peace  and 
alliance  was  concluded.  But  this  treaty,  in  spite  of  its  apparent 
stability,  led  in  a  few  years  to  a  fiercer  struK^e;  for  in  1258  the 
Florentines  complained  that  Siena  had  infringed  its  terms  by  giv- 
ing refuge  to  the  Ghibellines  they  bad  expelled,  and  on  the  refusal 
of  the  Sienese  to  yiel.d  to  these  Just  remonstrances  both  states 
made  extensive  preparations  for  war.  Siena  applied  to  Manfred, 
obtained  from  him  a  strong  body  of  German  horse,  under  the 
command  of  Count  Giordano,  and  likewise  sought  the  aid  of  its 
Ghibelline  allies.  Florence  equipped  a  powerful  citizen  army, 
of  which  the  original  registers  are  still  preserved  in  the  ydume 
entitled  //  Libro  di  Montafierti  in  the  Florence  archives.  This 
army,  led  by  the  podesti  of  Florence  and  twelve  burgher  captains, 
set  forth  gaily  on  its  march  towards  the  enemy's  territories  in  the 
middle  of  April  1260,  and  during  its  first  campaign,  ending  on 
the  1 8th  of  May,  won  an  insignificant  victory  at  Santa  PetroniUa, 
outside  the  walls  of  Siena.  But  in  a  second  and  more  important . 
campaign,  in  which  the  militia  of  the  other  Guelf  towns  of 
Tuscany  took  part,  the  Florentines  were  signally  defeated  at 
Montaperti  on  the  4th  of  September  126a  This  defeat  crushed 
the  power  of  Florence  for  many  years,  reduced  the  city  to  desola- 
tion, and  ai^Mirently  annihilated  the  Florentine  Guelh.  But 
the  battle  of  Benevento  (1266)  and  the  establishment  of  the 
dynasty  of  Charles  of  Anjou  on  the  Neapolitan  throne  put  an 
end  to  the  Ghibelline  predominance  in  Tuscany.  Ghibelline 
Siena  soon  felt  the  effects  of  the  change  in  the  defeat  of  its  army 
at  CoUe  di  Valdelsa  (1269)  by  the  united  forces  of  the  GueU 
exiles,  Florentines  and  French,  and  the  death  in  that  battle  of 
her  powerful  citizen  Provenzano  Salvani  (mentioned  by  Dante), 
who  had  been  the  leading  spirit  of  the  government  at  the  time 
of  the  victory  of  Montaperti  For  some  time  Siena  remained 
faithful  to  the  Ghibelline  cause;  nevertheless  Guelf  and  demo- 
cratic sentiments  began  to  make  head.  The  Ghibellines  were 
on  several  occasions  expelled  from  the  dty,  and,  even  when  a 
temporary  reconciliation  of  the  two  parties  allowed  them  to 
return,  they  failed  to  regain  their  former  influence. 

Meanwhile  the  popular  party  acquired  increasing  power  in 
the  state.  Exasperated  by  the  tyranny  of  the  Salimbeni  and 
other  patrician  families  allied  to  the  Ghibellines,  it  decreed  in 
1277  the  exclusion  of  all  nobles  from  the  supreme  magistracy 
(consisting  since  1270  of  thirty-six  instead  of  twenty-four 
members),  and  insisted  that  this  councfl  should  be  formed  solely 
of  Guelf  traders  and  men  of  the  middle  dass.  This  constitution 
was  confirmed  la  1 280  by  the  reduction  of  the  supreme  magistracy 
to  fifteen  members,  all  of  the  humbler  dasses,  and  was  definitivdy 
sanctioned  in  1285  (and  1287)  by  the  institution  of  the  magistracy 
of  nine.  This  council  of  nine,  composed  only  of  burghers, 
carried  on  the  government  for  about  seventy  yean,  and  its  rule 
was  sagadous  aiid  peacefuL  The  territories  of  the  state  were 
enlarged;  a  friendly  alliance  was.  maintained  with  Florence; 
trade  flourished;  in  ijax  the  university  was  founded,  or  rather 
revived,  by  the  introduction  of  Bolognese  scholars;  the  prindpal 
buildings  now  adorning  the  town  were  begun;  and  the  charitable 
institutions,  which  are  the  pride  of  modem  Sicxui,  increased  and 
prospered.  But  meanwhile  the*  exdusiveness  of  the  single 
class  of  dtizens  from  whose  ranks  the  chief  magistrates  were 
drawn  had  converted  the  government  into  a  dose  oligarchy 
and  exdted  the  hatred  of  every  other  class.-  Nobles,  judges, 
notaries  and  populace  rose  in  frequent  revolt,  while  the  nine 
defended,  their  state  (x  295-1309)  by  a  strong  body  of  dtizen 
militia  divided  into  tenicri  (sections)  and  catUraie  (wards), 
and  violently  repressed  these  attempts.  But  in  1355  the  arrival 
of  Charles  IV.  in  $iena  gaye  fresh  courage  to  the  malcontents, 


who,  backed  by  the  imperial  authority,  overthrew  thegovemmeDt 
of  the  nine  and  substituted  a  magistracy  of  twdve  drawn  from 
the  lowest  class.  These  new  rulers  were  to  some  extent  under 
the  influence  of  the  nobles  who  had  fomented  the  rebellion,  but 
the  latter  were  again  soon  exduded  from  all  share  in  the  govern- 
ment. 

This  was  the  beginning  of  a  determined  struggle  for  supre- 
macy, carried  on  for  many  years,  between  the  different  classes  of 
dtizens,  locally  termed  ordmi  or  wumii — ^the  lower  classes  striving 
to  grasp  the  reins  of  government,  the  higher  classes  already  in 
office  striving  to  keep  all  power  in  their  own  hands,  or  to  divide  it 
in  proportion  to  the  relative  strength  of  each  monU,  As  this 
struggle  is  of  too  complex  a  nature  to  be  described  in  detail,  we 
must  limit  ouneFves  to  a  summary  of  its  leading  episodes. 

The  twdve  who  rephured  the  council  of  nine  (as  these  had 
previously  replaced  the  council  of  the  nobles)  consisted — both 
as  individuals  and  as  a  party — of  ignorant,  incapable,  turbulent 
men,  who  could  ndther  rule  the  state  with  firmness  nor  confer 
proq>erity  on  the  republic.  They  speedily  broke  with  the  nobles, 
for  whose  manoeuvres  they  had  at  first  been  useful  tools,  and 
then  split  into  two  factions,  one  siding  with  the  Tolomd.  the 
other,  the  more  restless  and  violent,  with  the  Salimbeni  and  the 
novescki  (partisans  of  the  nine),  who,  having  atill  some  influence 
in  the  dty,  probably  fomented  these  dissensions,  and,  as  we  shall 
see  later  on,  skilfully  availed  themsdves  of  every  chance  likely 
to  restore  them  to  power.  In  1368  the  adversaries  of  the  twelve 
succeeded  in  driving  them  by  force  from  the  public  palace,  and 
substituting  a  government  of  thirteen— ten  nobles  and  three 
novesckL 

This  government  lasted  only  twenty-two  days,  from   the 
2nd  to  the  24th  September,  and  was  easily  overturned  by  the 
dominant  faction  of  the  dodicini  (partisans  of  the  twdve),  aided 
by  the  Salimbeni  and  the  populace,  and  favoured  by  the  empercM" 
Charles  IV:    The  nobles  were  worsted,  being  driven  from  the 
city  as  well  as  from  power;  but  the  absolute  rule  of  the  twelve 
was  brought  to  an  end,  and  right  of  participation  in  the  govern- 
ment was  extended  to  another  class  of  dtizens.    For,  on  the 
expulsion  of  the  thirteen  from  the  palace,  a  council  of  124 
plebdans  created  a  new  magistracy  of  twelve ^ft/nuon  (defenders), 
no  longer  drawn  exdusivdy  from  the  order  of  the  twdve,  but 
composed  of  five  of  the  popoU  minuio,  or  lowest  pc^ulace  (now 
first  admitted  to  the  government),  four  of  the  twdve,  and  three  (^ 
the  nine.    But  it  was  of  short  duration,  for  the  dodicini  were 
ill  satisfied  with  their  share,  and  in  December  of  the  same  year 
(1368)  joined  with  the  popolo  minuto  in  an  attempt  to  expel  tbe 
three  napescki  from  the  palace.    But  the  new  popular  order, 
which  had  already  asserted  its  predominance  in  the  council  of 
the  riformaiorit  now  drove  out  the  dodicini,  and  for  five  days 
(nth  to  16th  December)  kept  the  government  in  its  own  hands. 
Then,  however,  moved  by  fear  of  the  emperor,  who  bad  passed 
through  Siena  two  montln  before  on  his  way  to  Rome,  and  who 
was  about  to  halt  there  on  his  return,  it  tried  to  conciliate  its 
foes  by  creating  a  fresh  council  of  150  riformatori,  who  replaced 
the  twdve  ddendeis  by  a  new  supreme  magbtracy  of  fifteen, 
consisting  of  eight  popolani,  four  dodicini,  and  three  novescki, 
entitled- respectivdy  *'  people. of  the  greater  number,"  **  people 
of  the  middle  number,"  and   "  people  of  the  leas  number. " 
From  this  renewal  dates  the  formation  of  the  new  order  or  numte 
dot  rifermatori,  the  title  henceforth  bestowed  on  all  ptizens,  of 
both  the  leas  and  the  greater  people,  who  had  reformed  the 
government  and  begun  to  partidpate  in  it  in  1368.    The  turbulent 
action  of  the  twdve  and  the  Salimbeni,  bdng  dissatisfied  with 
these  changes,  q>eedily  rose  against  the  new  government.    This 
time  they  were  actively  aided  by  Charies  IV.,  who,  having 
returned  from    Rome,  sent  his   militia,  commanded  by  the 
imperial  vicar  Malatesta  da  Rimini,  to  attack  the  public  palace. 
But  the  Sienese  people,  bdng  called  to  arms  by  the  councQ  of 
fifteen,  made  a  most  determined  resistance,  routed  the  imperial 
troops,  captured  the  standard,  and  confined  the  emperor  in  the 
Salimbeni  palace.    Thereupon  Charies  came  to  terms  with  the 
government,  granted  it  an  imperial  patent,  and  !dt  the  dty, 
consoled  for  Us  humiliation  by  tbe  gift  of  a  large  Sium  of  money. 
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In  iptte  of  Its  wide  bails  and  fimt  toagy,  the  wumie  dei 
nf^rmatori,  the  heart  <rf  the  new  government,  oould  not  satisfac- 
torily oope  with  the  attacks  of  advene  factions  and  txeadieroiis 
aDies.  So,  the  better  to  repress  than,  it  created  in  1369  a  chief 
of  the  police,  with  the  title  of  etoewtory,  and  a  numerous  associa- 
tion of  fapdam — the  company  or  eauUa  grande  of  the  people — 
as  bulwarks  against  the  nobles,  who  had  been  recalled  from 
banishment,  and  who,  though  fettered  1^  strict  regu]ations,wae 
DOW  eligible  for  offices  of  the  state.  But  the  appetite  for  powtf 
of  the  **  teas  people  "  and  the  dregs  of  the  populace  was  whetted 
lather  than  satis6ed  by  the  installation  of  the  r^ormatori  in 
the  principal  posts  of  authority.  Among  the  wool-carders — men 
of  the  fewest  daas,  dwdling  in  the  precipitous  lanes  about  the 
Porta  Ovile — there  was  an  association  styling  itsdf  the  "company 
of  the  worm."  During  the  famine  bf  X371  this  company  rose 
in  revolt,  sacked  the  houses  of  the  rich,  invaded  the  public  palace, 
drove  &om  the  council  of  fifteen  the  four  members  of  the  twelve 
and  the  three  of  the  nine,  and  replaced  them  by  seven  tatter- 
demafions.  Then,  having  withdrawn  to  its  own  quarter,  it  was 
suddenly  attacked  by  the  infuriated  citizens  {novexki  and 
dftduMi,  who  broke  into  houses  and  workshops  and  put  numbers 
of  the  inhabitants  to  the  sword  without  r^ard  for  age  or  sex. 
Thereupon  the  popular  rulers  avenged  these  nusdeeds  by  many 
summaiy  executkms  in  the  piazza.  These  disorders  were  only 
checked  by  fresh  changes  in  the  council  of  fifteen.  It  was  now 
formed  of  twelve  of  the  greater  people  and  three  notescAt,  to 
the  total  exclusion  of  the  dodicini,  who,  on  account  of  their  grow- 
ing turbttlencie,  were  likewise  banished  from  the  dty. 

Meanwhile  the  government  had  also  to  contend  with  difficulties 
outside  the  waOs.  The  neighbouring  lords  attacked  and  ravaged 
the  municipal  territories;  grave  injuries  were  inflicted  by  the 
mercenary  bands,  e^iedally  by  the  Bretons  and  Gascons.  The 
rival  daims  to  the  Neapolitan  kingdom  of  Carlo  di  Durazzo  and 
Louis  of  Anjou  caused  fresh  disturbances  in  Tuscany.  The 
Sicnese  government  conceived  hopes  of  gaining  possession  of  the 
dty  ol  Aresso,  which  was- first  occupied  by  Durazzo's  men, 
and  then  by  Enguenand  de  Coucy  for  Louis  of  Anjou;  but 
while  the  Sienese  were  nourishing  dreams  of  conquest  the  French. 
gsDcral  uneqiectedly  sold  the  dty  to  the  Florentines,  whose 
negotiations  had  been  conducted  with  marvellous  ability  and 
despatch  (1334).  Tlie  gathering  exasperation  of  the  Sienese, 
and  ootaUy  of  the  middle  class,  against  their  rulers  was  brought 
to  a  dimaz  by  this  crud  disi^ypointment.  Their  discontent  had 
been  gradually  swdled  by  various  acts  of  home  and  foreign 
policy  during  the  sixteen  years'  rule  of  the  riformatori,  nor  had 
the  coooessions  granted  to  the  partisans  of  the  twelve  and  the 
latter's  recall  and  renewed  digibOity  to  office  availed  to  conciliate 
than.  At  last  the  revdt  broke  out  and  gained  the  upper  hand, 
in  March  138s-  1^  riformatcri  were  ousted  from  power  and 
expelled  the  dty,  and  the  trade  of  Siena  suffered  no  little  injury 
I7  the  exile  of  so  many  artisan  families.  The  fifteen  were 
replaced  by  a  new  supreme  magistracy  of  ten  priors,  chosen  in 
the  fdlowing  proportions — four  of  the  twdve,  four  of  the  nine, 
sad  two  of  the  people  proper,  or  people  of  the  greater  number, 
bat  to  the  exdusion  of  all  who  had  shared  in  the  government  or 
sat  in  council  under  the  Hfermotori.  Thus  began  a  new  order  or 
•BMfe  dei  p^Peio,  composed  of  families  of  the  same  dass  as  the 
rifmmatmit  but  having  had  no  part  in  the  government  during 
the  latter's  rule.  But,  though  now  admitted  to  power  through 
the  burgher  reaction,  as  a  concession  to  democratic  ideas,  and  to 
cause  a  split  among  the  greater  people,  they  enjoyed  very  limited 


In  1387  fresh  quarrels  with  Florence  on  Che  subject  of  Monte- 
pskianD  led  to  an  open  war,  that  was  further  aggravated  by 
the  interieren<%  in  Tuscan  affairs  of  the  ambitious  duke  of  Milan, 
Ciaa  <rfH***  ViscontL  With  him  the  Sienese  oonduded  an 
afiiaace  In  1389  and  ten  years  later  accepted  his  suzerainty  and 
reagaed  the  liberties  of  their  state.    But  in  1403  the  death  of 

■  The  foOowimt  are  the  ^rdhu  or  monU  that  held  power  in  Siena 
for  any  ooMiderable  time— tntiluomini,  from  the  origin  of  there- 
piMic:  WW.  from  about  is«3:  dodici,  (mm  135$:  rifarnutari,  from 
ijtf  s  fp^»  from  1385. 


Gian  Galeazzo  lightened  thdr  yoke.  In  that  year  the  first  pfot 
against  the  Visoontian  rule,  hatched  by  the  twelve  and  the 
Salimbeni  and  iomented  by  the  Florentines,  was  violently  re- 
pressed, and  caused  the  twdve  to  be  again  driven  from  office; 
but  in  the  following  year  a  qiedal  h<Ula,  created  in  consequence 
of  that  riot,  anntdled  the  ducal  suzerainty  and  restored  the 
liberties  of  Siena.  During  the  interval  the  supreme  magistracy 
had  assumed  a  more  popular  foruL  By  the  partial  readmission 
of  the  rtfonmUori  and  exdusion  of  the  twdve,  the  permanent 
boHa  was  now  composed  of  nine  priors  (three  of  the  nine,  three 
of  the  peoj^,  and  three  of  thtr^ormaion^  andof  a  captain  of  the 
people  to  •be  chosen  from  each  of  thethree  wunUi  in  turn.  On 
xxth  April  peace  was  made  with  the  Florentines  and  Siena  en- 
Joyed  several  years  of  tranquil  pR)q;)erity. 

But  the  great  Western  schism  then  «g**at{ng  tbe  Christian 
world  again  brotigh^  disturbance  to  Siena.  In  consequence  of  the 
dedstons  of  the  ooundl  of  I^sa,  Florence  and  Siena  had  declared 
against  Gregory  XII.  (1409);  Ladiskius  of  Naples,  therdore,  as 
a  supporter  of  the  pope,  seized  the  opportunity  to  make  inourdons 
onvSienese  territoiy,  laying  it  waste  and  threatening  the  dty. 
The  Sienese  maintained  a  vigorous  resistance  till  the  death  of 
Xbik  monarch  in  1414  freed  them  from  his  attacks.  In  1431 
a  fresh  war  with  Florence  broke  out,  caused  by  the  latto'^s 
attempt  upon  Lucca,  and  continued  in  consequence  of  the 
Florentines'  alliance  with  Venice  and  Pope  Eugenius  IV.,  and 
that  of  the  Sienese  with  the  duke  of  Milan  and  Sigismund,  king 
of  the  Romans.  Hiis  monardi  halted  at  Siena  on  his  way  to 
Rome  to  be  crowned,  and  recdved  a  most  princdy  wdoome. 
In  1433  the  opposing  leagues  signed  a  treaty  of  peace,  and, 
although  it  was  disadvantageous  to  the  Sienese  and  temptations  to 
break  it  were  frequently  urged  upon  them,  they  faithfully  adhered 
to  its  term&  During  this  period  of  comparative  tranquillity 
Siena  was  honoured  by  the  visit  of  Pope  Eugenius  IV.  (1443)  and 
by  that  of  the  emperor  Frederick  IIL,  who  came  there  to  recdve 
his  bride,  Eleanor  of  Portugal,  from  the  hands  of  Bishop  Aeneas 
Sylvius  Piccolomini,  hb  secretary  and  historian  (1452).  This 
meeting  is  recorded  by  the  memorial  column  still  to  be  seen  outside 
the  Camollia  gate.  In  1453  hostilities  against  Florence  were 
again  resumed,  on  account  of  the  invasions  and  ravages  of  Sienese 
territory  committed  by  Florentine  troops  in  their  conflicts  with 
Alphonso  of  Naples,  who  since  1447  had  made  Tuscany  his  battle- 
ground. Peace  was  once  more  patched  up  with  Florence  in  1454. 
Siena  was  next  at  war  for  several  years  with  Aldobrandino 
Orsini,  cotmt  of  Pitigliano,  and  with  Jacopo  Picdnini,  and 
suffered  many  disasters  from  the  treachery  of  its  generals.  About 
the  same  time  the  republic  was  exposed  to  still  graver  danger  by. 
the  oon^ira^  of  some  of  its  leading  dtizens  to  seize  the  rdns  of; 
power  and  place  the  dty  under  the  suzerainty  of  Alphonso, 
as  it  had  <mce  been  under  that  of  the  duke  of  Milan.  But  the 
plot  came  to  light;  its  chid  ringleaders  were  beheaded,  and 
many  others  sent  into  exile  (1456) ;  and  the  death  of  Alphonso 
at  last  ended  all  danger  from  that  source.  During  those  critical 
tihses  the  government  of  the  state  was  strengthened  by  a  new 
executive  magistracy  called  the  balia,  which  from  1455  began 
to  act  independently  of  the  priors  or  consistoiy.  Until  then 
it  had  been  merdy  a  providonal  conOnittee  annexed  to  the  latter. 
But  hencdorward  the  balia  had  supreme  jurisdiction  in  all  affairs 
of  the  state,  although  always,  down  to  the  fall  of  the  republic, 
nominally  preserving  the  chanurter  of  a  magistracy  extraordinary. 
The  dection  of  Aeneas  Sylvius  Piccolomini  to  the  papal  chair 
VI 1458  caused  the  utmost  joy  to  the  Sienese;  and  in  compliment 
to  thdr  illustrious  fdlow-dtizen  th^  granted  the  request  of  jthe 
nobles  and  readmitted  them  to  a  share  in  the  government. 
But  this  concession,  grudgingly  made,  only  remained  in  force 
for  a  few  years,  and  on  the  death  61  the  pope  (1464)  was  revoked 
altogether,  save  m  the  case  of  members  of  the  Piccolomini  house, 
who  were  decreed  to  be  popolani  and  were  allowed  to  retain  all 
their  privileges.  Meanwhile  fresh  diacbrds  were  brewing  among 
the  plebdans  at  the  head  of  affairs. 

The  conspiracy  of  the  Paza  in  1478  led  to  a  war  in  which 
Florence  and  Milan  were  opposed  to  the  pope  and  the  king  of 
Naples,  and  which  was  put  an  end  to  by  the  peace  of  X3tl» 
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March  1480.  Thereupon  Alphonso,  duke  of  Calabria,  wha  was 
fighting  in  Tuscany  on  the  side  of  his  father  Ferdinand,  came 
to  an  agreement  with  Siena  and,  in  the  same  way  as  his 
grandfather  Alphonso,  tried  to  obtain  the  lordship  of  the  city  and 
the  recall  of  the  exiled  rebels  in  1456.  The  noveschi  (to  whose  order 
most  of  the  rebels  belonged)  favoured  his  pretensions,  but  the 
riformatori  were  against  him.  Many  of  the  people  sided  with  the 
ntneschit  rose  in  revolt  on  22nd  June  1480  and,  aided  by  the 
duke's  soldiery,  reorganized  the  government  to  their  own  advant- 
age. Dividing  the  power  between  their  t wp  orders  of  the  nine  and 
the  people,  they  excluded  the  riformatori  and  replaced  them  by 
a  new  and  heterogeneous  order  styled  .the  aggregati,  composed 
of  nobles,  exiles  of  1456  and  citizens  of  other  orders  who  had 
never  before  been  in  office^  But  this  violent  and  perilous  upset 
of  the  internal  liberties  of  the  republic  did  not  last  long.  A  decree 
issued  by  the  Neapolitan  king  (1482)  depriving  the  Sienese  of 
certain  territories  in  favour,  of  Florence  entirely  alienated  their 
affections  from  that  monarch.  Meanwhile  the  monte  of  the  nine, 
the  chief  promoters  of  the  revolution  of  1480,  were  exposed  to  the 
growing  hatred  and  envy  of  their  former  allies,  the.  monte  dd- 
popolOf  who,  conscious  oi  their  superior  strength  and  numbers, 
now  sought  to  crush  the  runestki  and  rise  to  power  in  their 
stead.  This  change  of  affairs  was  accomplished  by  a  series  of 
riots  between  7th  June  1482  and  20th  Februaiy  1483.  The 
monU  del  popdc  seized  the  lion's  share  of  the  government;  the 
riformaUfri  were  recalled,  the  aggregati  abolished  and  the 
noveschi  condemned  to  perpetual  banishment  from  the  govern- 
ment and  the  city.  But  '*  in  pcrpetuo  "  was  an  empty  form  of 
words  in  those  turbulent  Italian  republics.  The  noveschi^  being 
^*  fat  burghers  "  with  powerful  connexions,  abilities  and  tradi- 
tions, gained  increased  strength  and  influence  in  exile;  and  five 
years  later,  on  22nd  July  1487,  they  returned  triumphantly 
to  Siena,  dispersed  the  few  adherents  of  the  popdo  who  offered 
resistance,  murdered  the  captain  of  the  people,  reorganized  the 
state,  and  placed  it  under  the  protection  of  the  Virgin  Mazy. 
And,  their  own  predominance  being  assured  by  their  numerical 
strength  and  influence,  they  accorded  equal  shares  of  power  to  the 
other  monii. 

Among  the  returned  exiles  was  Pandolfo  Pctrucci,  chief  of  the 
noveschi  and  soon  to  be  at  the  bead  of  the  government.  During 
the  domination  of  this  man  (who,  like  Lorenzo  de'  Medici,  was 
surnamed  "  the  Magnificent ")  Siena  enjoyed  many  years  of 
splendour  and  prosperity.  We  use  the  term  "  domination  " 
rather  than  "  signory  "  inasmuch  as,  strictly  speaking,  Pctrucci 
was  never  lord  of  the  state,  and  left  its  established  form  of  govern- 
ment intact;  but  he  exercised  despotic  authority  in  virtue  of  his 
strength  of  character  and  the  continued  increase  of  his  personal 
power.  He  based  his  foreign  policy  on  alliance  with  Florence  and 
France,  and  directed  the  internal  affairs  of  the  state  by  means  of 
the  council  (coUegio)  of  the  balia,  which,  although  occasionally 
reorganized  for  the  purpose  of  conciliating  rival  factions,  was 
always  subject  to  his  will.  He  likewise  added  to  his  power  by 
assuming  the  captainship  of  the  city  guard  (1495) ,  and  later  by  the 
purchase  from  the  impoverished  commune  of  several  outlying 
castles  (1507).  Nor  did  he  shrink  from  deeds  pf  bloodshed  and 
revenge;  the  assassination  of  his  father-in-law,  Niccol6  Borghesi 
(1500),  is  an  indelible  blot  upon  his  name.  He  successfully 
withstood  all  opposition  within  the  state,  until  he  was  at  last 
worsted  in  his  struggle  with  Cesare  Borgia,  who  caused  his  ex- 
pulsion from  Siena  in  1502.  But  through  the  friendly  mediation 
of  the  Florentines  and  the  French  king  he  was  recalled  from 
banishment  on  29th  March  1503.  He  maintained  his  power 
until  his  death  at  the  age  of  sixty  on  21st  May  1512,  and 
was  interred  with  princely  ceremonials  at  the  public  expense. 
The  predominance  of  his  family  in  Siena  did  not  last  long  after 
his  decease.  Pandolfo  had  not  the  qualities  required  to  found 
8  dynasty  such  as  that  of  the  Medici.  He  lacked  the  lofty 
intellect  of  a  Cosimo  or  a  Lorenzo,  and  the  atmosphere  of  libcrty- 
Ibving  Siena  with  its  ever-changing  factions  was  in  no  way  suited 
to  his  purpose.  His  eldest  son,  Borghcse  Petrucci ,  was  incapable, 
haughty  and  exceedingly  corrupt;  he  only  remained  three  years 
at  the  head  of  affairs  and  fled  ignoipiniously  in  15x5.    Through 


the  favour  of  Leo  X.,  he  was  succeeded  by  his  cousin  Raffaello 
Petrucci,  previously  governor  of  St  Angelo  and  afterwards  a 
cardinal. 

This  Petrucd  was  a  bitter  enemy  to  Pandolfo^s  children. 
He  caused  Borghese  and  a  younger  son  named  Fabio  to  be 
proclaimed  as  rebels,  while  a  third  soh.  Cardinal  Alphonso, 
was  strangled  by  order  of  Leo  X.  in  15x8.  He  was  a  tyraxmical 
ruler,  and  died  suddenly  in  1522.  In  the  following  year  Qement 
VII.  insisted  on  the  recall  of  Fabio  Petrucci;  but  two  years  later 
a  fresh  popular  outbreak  drove  him  from  Siena  for  ever.  The 
city  then  placed  itself  under  the  protection  of  the  emperor 
Charles  V.,  created  a  magistracy  of  "  ten  conservators  of  the 
liberties  of  the  state"  (December  1524),  united  the  different 
monti  in  one  named  the  "  monte  of  the  reigning  nobles,"  and, 
rejoicing  to  be  rid  of  the  last  of  the  Petrucci,  dated  their  public 
books,  ab  instaurata  libertate  yeat  I.,  11.,  and  so  oil 

.The  so-called  free  government  subject  to  the  empire  lasted 
*for  twenty-seven  years;  and  the  desired  protection  of  Spain 
weighed  more  and  more  heavily  until  it  became  a  tyranny. 
The  imperial  legates  and  the  captains  of  the  Spaxush  guard  in 
Siena  crushed  both  government  and  people  by  continual  ex- 
tortions and  by  undue  interierence  with  the  functions  of  the 
balia.-  Charles  V.  passed  through  Siena  in  1535,  and,  as  in  all 
the  other  cities  of  enslaved  Italy,  was  received  with  the  greatest 
pomp;  but  he  left  neither  peace  nor  liberty  behind  him.  From 
x  5 27  to  1 545  the  city  was  torn  by  faction  fights  and  violent  revolts 
against  the  noveschi,  and  was  the  scene  of  frequent  bloodshed, 
while  the  quarrelsomeness  and  bad  government  of  the  Sienese 
gave  great  dissatisfaction  in  Tuscany.  The  balia  was  recon- 
stituted several  times  by  the  imperii  agents — in  1530  by  Don 
Lopez  di  Soria  and  Alphonso  Piccolomini,  duke  of  Amalfi,  in 
Z540  by  Granvella  (or  Granvelle)  and  in  1548  by  Don  Diego  di 
Mendoza;  but  government  was  carried  on  as  badly  as  before,  and 
there  was  increased  hatred  of  the  Spanish  rule.  When  in  1549 
Don  Diego  announced  the  emperor's  purpose  of  erecting  a 
fortress  in  Siena  to  keep  the  citizens  in  order,  the  general  hatred 
found  vent  in  indignant  remonstrance.  The  historian  Orlando 
Malavolti  and  other  special  envoys  were  sent  to  the  emperor 
in  1550  with  a  petition  signed  by  more  than  a  thousand  citizens 
praying  him  to  spare  them  so  terrible  a  danger;  but  their  mission 
failed:  they  returned  unheard.  Meanwhile  Don  Diego  had  laid 
the  foundation  of  the  citadel  and  was  carrying  on  the  work 
with  activity.  Thereupon  certain  Sienese  citizens  in  Rome, 
headed  by  Aeneas  Piccolomini  (a  kinsman  of  Pius  II.),  entered 
into  negotiations  with  the  agents  of  the  French  king  and,  having 
with  their  help  collected  men  and  tnoney,  marched  on  Siena  and 
forced  their  way  in  by  the  new  gate  (now  Porta  Romana)  on 
26th  July  1552.  The  townspeople,  encouraged  and  reinforced 
by  this  aid  from  without,  at  once  rose  in  revolt,  and,  attacking 
the  Spanish  troops,  disarmed  them  and  drove  them  to  take 
refuge  in  the  citadel  (28th  July).  And  finally  by  an  agreement 
with  Cosimo  de'  Medici,  duke  of  Florence,  the  Spaniards  were  sent 
away  on  the  5th  August  1552  and  the  Sienese  took  possession 
of  their  fortress. 

The  government  was  now  reconstituted  under  the  protection 
of  the  French  agents;  the  balia  was  abolished,  its  very  luunc 
having  been  rendered  odious  by  the  tyranny  of  Spain,  and  was 
replaced  by  a  similar  magistracy  styled  capitani  del  popolo  e 
reggimento.  Siena  exulted  in  her  recovered  freedom;  but  her 
sunshine  was  soon  clouded.  First,  the  emperor's  wrath  was 
stirred  by  the  influence  of  France  in  the  counsels  of  the  republic; 
then  Cosimo,  who  was  no  less  jealous  of  the  French,  conceived 
the  design  of  annexing  Siena  to  his  own  dominions.  The  first 
hostilities  of  the  imperial  forces  in  Val  di  Chiana  (1552-X553)  did 
little  damage;  but  when  Cosimo  took  the  field  with  an  army 
commanded  by  the  marqiiis  of  Marignanp  the  ruin  of  Siena 
was  at  hand.  On  26th  January  Marignano  captured  the 
forts  of  Porta  Camollia  (which  the  whole  population  of  Siena, 
including  the  women,  had  helped  to  construct)  and  invested  the 
dty.  On  the  2nd  of  August  of  the  same  year,  at  Marciano  in 
Val  di  Chiana,  he  won  a  complete  victory  over  the  Sienese  and 
French  troops  under  Piero  Strozzi,  the  Florentine  exile  and 
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manlial  of  France.  Meanwhile  Siena  was  vigorously  besieged, 
and  its  inhabitants,  sacrificing  everything  for  their  1>doved  dty, 
maintained  almost  heroic  defence.  A  glorious  record  of  their 
snffezings  is  to  be  found  in  the  Diary  of  Sozzini,  the  Sieneae 
historian,  and  in  the  Commehtaries  of  Blaise  de  Monluc,  the 
French  representative  in  Siena.  But  in  April  1555  the  town 
was  reduced  to  eactremity  and  was  forced  to  capitulate  to  the 
emperor  and  the  duke.  On  axst  April  the  Spanish  troops 
entered  the  gates;  thereupon  many  patriots  abandoned  the  city 
and,  taking  refuge  at  Montaldno,  maintained  there  a  shadowy 
form  of  rqniblic  until  1559. 

Cosimo  L  de'  Medici  being  granted  the  investiture  of  the 
S*fnrsr  state  by  the  patent  of  Phih'p  II.  of  Spain,  dated  3rd 
July  1557,  took  formal  possession  of  the  dty  on  the  19th  of 
the  same  month.  A  lieutenant-general  was  appointed  as  jepre- 
sentative  of  his  authority;  the  council  of  the  balia  was  r^on* 
stituted  with  twenty  members  chosen  by  the  duke;  the  con« 
sistoiy  and  the  general  council  were  left  in  existence  but  deprived 
of  their  political  autonomy.  Thus  Siena  was  annexed  to  the 
Florentine  state  under  the  same  ruler  and  became  an  integral 
part  of  the  grand-duchy  of  Tuscany.  Nevertheless  it  retained 
a  separate  administration  for  more  than  two  centuries,  until  the 
gcooal  reforms  of  the  gxand-duke  PietrO  Leopoldo,  the  French 
domination,  and  (nally  the  restoration  swept  away  aJl  differences 
between  the  Sienese  and  Florentine  systems  of  government. 
In  1859  Sena  was  the  first  Tuscan  dty  that  voted  for  annexation 
to  P&edmont  and  the  monarchy  of  ^^or  Emmanuel  II.,  thb 
dedsioa  (voted  26th  June)  behtg  the  initial  step  towards  the 
unity  of  Italy. 

LUerary  History.— -The  literary  history  of  Siena,  while  recording 
no  eifts  to  the  world  equal  to  those  bequeathed  by  Florence,  and 
vitboot  the  power  and  originality  by  which  the  latter  became  the 
centre  of  Italian  culture,  can  nevertneless  boast  of  some  illustrious 
names.  Of  these  a  brief  sumnuuy,  beginning  with  the  department 
of  general  literature  and  passing  on  to  history  and  science,  is  sub- 
jotced.  Many  of  them  are  also  dealt  with  in  separate  artides,  to 
vhkh  the  reader  is  referred.  „ 

As  early  as  the  13th  century  the  vulear  tongue  was  already  well 
establkhed  at  Siena,  bdng  used  in  puolic  documents,  commerdal 
records  and  private  correspondence.  The  poets  flourishing  at  that 
period  were  Fokauxhiero.  Cecco  Angiolien — a  humorist  of  a  very 
high  ordcz^— and  Bindo  Bonichi,  who  belonged  also  to  the  following 
century.  The  chief  glory  of  the  14th  century  was  St  Catherine 
Beatncasa.  The  year  of  her  death  (1380)  was  that  of  the  birth  of  St 
Bernardino  Alhizxeschi  (5  Bernardino  of  Siena),  a  popular  pieacher 
tHiow  sermons  in  the  vutj|;ar  tongue  are  models  of  style  and  diction. 
To  the  isth  century  belongs  Aeneas  Sylvius  Piccolomini  (Pius  II.), 
humanist,  historian  and  political  writer.  In  the  i6th  century  we 
had  another  Pkcolomini  (Alexander),  bishop  of  Patras,  author  of 
a  curious  dialogue,  Delia  bala  ereatua  deUe  domne;  another  bishop, 
ClandioToloniei.di]donMtist,  poet  and  philologist,  who  revived  the 
Q»  of  ancient  Latin  metres;  and  Luca  Contile,  a  writer  of  narratives, 
plays  and  poems.  Prose  fiction  liad  two  representatives  in  this 
eeatary— Scipione  Barpagli,  a  writer  of  some  merit,  and  Pietro 
Fortim,  whose  moductiotts  were  trivial  and  indecent.  In  the  17th 
century  we  find  Ludovioo  Sergardi  (Quinto<Settano),  aLatinist  and 
Btirica]  writer  of  much  talent  and  culture;  but  the  most  original 
and  brilliattt  figure  in  Sienese  literature  is  that  of  Girolamo  Gigli 
U66o-i722},MUthorciiheCasuUiHO,LaSoreUiimdi  Don  Pilone,  II 
VacaMuno  eaUrimiano  and  the  Diario  tecUsiastiai,  As  humorist, 
scholar  and'philologist,  Gigli  would  take  a  high  pl^oe  in  the  literature 
of  any  land.  His  resolute  o^poution  to  all  hypocrisy — whether 
icfigious  or  literary — exposed  hun  to  merdless  persecution  from  the 
J^its  and  the  Delia  Cruspan  Academy. 

In  the  domain  of  hijtoiy  we  have  first  the  old  Sienese  chronides, 
vhkh  down  to  the  14th  century  axe  so  confused  that  it  is  almost 
iaipossiUe  to  disentangle  truth  from  fiction  or  even  to  decide  the 


the  learned  scholars  Celso  Cittadim  (d.  16*7),  Ulberto  BenvogUenti 
(d.  i733)«one of  Muratori's correspondents,  and  Gio.  Antonio  Pied 
(d.  1768),  author  of  histories  of  Pandolfo  Petrucd  and  the  bishopric 
of  Siena.  Inthesame  category  may  be  dassed  the  librarian  C  F. 
Carpelluu  (d.  1872),  author  of  several  monographs  on  the  origin  of 
Siena  and  the  oonsutution  of  the  republic,  and  Scipione  Boivhesi 
W- 1877).  who  has  left  a  predous  store  of  historical,  biographicaland 
btbliographical  studies  and  documents. 

In  theologv  and  philosophy  the  most  distinguished  names  are: 
Bernvdmo  Ochmo  and  Ldio  and  Fausto  Socdni  (16th  century): 
in  junsprudcnce.  three  Socdni:  Mariano  senior,  Bartolommeo  and 
Mananojuniordsthand  l6th centuries) ;  and  in  poUtical  economy, 
Sallustio  Bandmi  (1677-1760),  author  of  the  Discarso  suUa  Ma- 
remma.  In  physical  sdence  the  names  most  worthy  trf  mention  are 
those  <rf  the  botanist  Pier  Antonio  MattioU  (1501-1572),  of  Pirro 
Mana  Cabnelh  (1643-1705),  founder  of  the  academy  of  thePhysio- 
cntu:s,  and  of  the  anatomist  Paolo  Mascagni  (d.  1825). 

ilft—Unri  happily  designates  Sienese  paintlngas  "  Lieta  scuola 
fra  heto  popolo  "^  \"  the  blithe  school  of  a  bUthe  people").  The 
specud  characteristics  of  its  masten  are  freshness  of  colour,  vivacity 
of  expression  and  distinct  originality.  The  Sienese  school  of  painting 
owes  lU  ongin  to  the  influence  of  Byzantine  art;  but  it  improved 
that  art,  impressed  it  with  a  spedal  sUmp  and  was  for  long  inde- 
pendent of  all  other  influences.  Consequently  Sienese  art  seemed 
almost^stationaTy  amid  the  general  progress  and  development  of 
the  other  Itahan  schools,  and  preserved  its  medieval  character 
down  to  the  end  of  the  15th  century,  when  the  influence  of  the  Um- 
brian  and^-to  a  slighter  degree— of  the  Florentine  schools  began  to 
penetrate  into  Siena,  followed  a  little  later  by  that  of  the  Lombaid. 
In  the  13th  century  we  find  Guido  (da  Siena),  painter  of  the  well- 
known  Madonna  in  the  church  of  S  Domenico  in  Siena.  The  14th 
century  gives  us  Ugolino,  Ducdodi  Buoninsegna,  Simone  di  Martino 
(or  Memmt),  Lippo  Memmi,  Pietro  and  Ambrogio  Lorenxetti,  Andrea 
di  Vanm  (painter  and  statesman),  Bartolo  di  JPredi  and  Taddco  di 
Bartolo.  In  the  15th  century  we  have  Domenico  di  Bartolo,  Sano  dl 
Pietro,  Giovanni  di  Psolo,  Stefano  di  Giovanni  (II  Sassetta)  and 
Matteoand  Benvenutodi  Giovanni  Bartoli,  who  fell,  however,  behind 
thetr  contemporaries  dsewhcre,  and  made  indeed  but  little  progress. 
The  16th  century  boasts  the  names  of  Bernardino  Fungal,  Guidoccio 
Cossarelli,  Giacomo  Pacchiarotto,  Girolamo  dd  Pacdua  and  especi- 
ally Baldassare  Perazxi  (1481-1537).  who  while  especially  celebrated 
for  his  frescoes  and  studies  m  perspective  and  chiaroscuro  was  also 
an  architect  of  considerable  attainments  (see  Romb);  Giovanni 
Antonio  Bazzi,  otherwise  known  as  II  Sodoma  (1477-1549),  who, 
bom  at  Vercelli  in  Piedmont,  and  trabed  at  Milsn  in  the  school  of 
Leonardo  da  Vind.  came  to  Siena  in  1504  and  there  produced  some  of 
his  finest  works,  while  his  influence  on  the  art  of  the  place  was  coih 
siderable;  Domenico  Beccafumi,  otherwise  known  as  MlSarino 
(1486-1550),  noted  for  the  Michelangdesque  daring  of  his  designs: 
and  Francesco  Vanni. 

There  may  also  be  mentioned  many  sculpton  and  architects,  such 
as  Lorenzo  Maitani,  architect  of  Orvieto  cathedral  (end  of  13th 
century);CamainodiCrescentino;Tinodi  Camaino,  sculptor  of  the 
monument  to  Henry  VII.  in  the  Caropo  Santo  ot  Pisa;  Agostino 
and  Agnolo.  whoin  1330  carved  the  fine  tomb  of  Bishop  Guido 
Tarlati  in  the  cathedral  of  Arezzo;  Lando  di  Pietro  (14th  century), 
architect,  entrusted  by  the  Sienese  commune  with  the  proposed  en- 
largement of  the  cathedral  (1339),  and  perliaps  author  <m  the  famous 
Gothic  reliquuy  containing  the  headorS  Galgano  in  the  Chiesa  dd 
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the  Piazza  dd  Campo  has  been  recently  restored ;  Lorenzo  di  Pietro 
,  (II  Vecchietta),  a  pupil  of  Ddla  Querda  and  an  excellent  artist  in 


mu.);  and  during  the  same  period  flourished  Stgismondo  Tizio  (a 
priest  of  Siena,  though  bom  u  Castiglione  Aretino),  whose  volumin- 
o«s  history  wiiiten  in  Latin  and  never  printed  (now  among  the  MSS. 
of  the  Chwi  Library  in  Rome),  though  devoid  of  literary  merit,  con- 
tsitts  amen  valuable  materiaL  The  best  Sienese  historians  bdong  to 
thei6choentary.  TheyareOr1andoMalavolta(i5is-i596),amanof 
aoUe  birth,  the  most  trustworthy  of  all;  Antonio  BeUarmati; 
Alesasmfao  Sossini  di  Gtrolano,  the  qrmpathetic  author  of  the  Diario 
deW  ste'sw  rmerra  senesei  and  Giugurta  Tnmmasi,  of  whose  tedious 
Ustory  ten  books,  down  to  1354,  have  been  published,  the  rest  being 
sdasaamaiiaa^  TogetherwiththesehiMorianswemurt  mentton 


(15th  century);  and  Lorenzo  Mariano,  sumauMd  I|  Marrina  (i6th 
century).  Wood-carving  also  flourished  here  in  the  15th  and*  i6th 
centuries,  and  so  also  did  the  ceramic  art,  though  few  of  its  pixxlucts 
are  pnaemd.  According  to  the  well-known  law,  however,  the 
Renaissance!  made  for  the  people  of  the  plains,  never  fully  took  root 
in  Siensj  as  in  other  parts  of  Tuscany,  and  the  loss  of  its  independ- 
enoe  and  power  in  1555  led  to  a  mupauion  oi  building  activity,  which 
to  the  taste  of  the  present  day  is  most  fortunate,  inavnuch  as  the 
baroque  of  the  17th  and  the  false  clamirism  of  the  i8th  centuries 
have  had  hardly  any  eff^  here;  and  few  towns  <A  Italy  are  so  un- 
spoilt by  restoration  or  theaddition  of  incongruous  modem  buildings, 
or  preserve  so  many  characteristics  a^d  so  mudi  of  the  real  spirit 
(ipanifested  toKlay  m  the  grave  and  pleasing  courtesy  of  the  inhabi- 
tants) of  the  midale  agesj  which  its  narrow  and  picturesque  streets 
seem  to  retain.  Sena  is  mdeed  unsurpassed  for  its  examples  of  13th 
and  14th  century  Italian  Ciothic,  whether  in  stone  or  in  brick. 

See  W.  Heywood.  (Tar  Lady  ef  AuptH  and  the  Polio  (Siena,  1899) 
and  other  works;  R.H.  Hobart  Cust,  The  Pavement  Master*  of  Siena 
(London,  1901)}  Langton  l>o\i%\aB,  History  of  Siena  (London,  190a); 
E.  G.  Gardner,  The  Story  of  Siena  (London.  190a) ;  St  Catherine  of  Siena 
(London.  1908):  W.  Heywood  and  L.  Olcott,  Guide  to  Siena  (Siena, 
1603) ;  A.  Jahn  Rusooni,  Siena  (Beigamo,  1904).  (C.  Pa.;  T.  As.) 
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8IBHBTJ0,  one  of  the  Shangalla  tribes  living  in  aoutb-west 
Abyssinia  near  the  Sudan  frontier,  who  claim  to  be  a  remnant 
of  the  primitive  population.  They  are  apparently  a  Hamiric 
people,  and  their  skin  is  of  a  yellowish  tint.  Their  women 
never  intermarry  with  the  Negroes  or  Arabs.  Sienet  jo  villages 
are  usually  built  on  hilltops.  They  are  an  industrious  people, 
skilful  jewellerB,  weavers  and  smiths. 

8IENKIBWICZ,  HBNRTK  (1846-  ),  Polish  novelist,  was 
born  in  1846  at  Wola  Okrzeska  near  Lukow,  in  the  province  of 
Siedlce,  Russian  Poland.  He  studied  philosophy  at  Warsaw 
University.  His  first  work,  a  humorous  novd  entitled  A  Prophet 
in  his  awn  Country,  appeured  in  1872.  In  1876  Sienkiewics 
visited  America,  and  under  the  pseudonym  of  "  Litwos, "  con- 
tributed an  account  of  his  travels  to  the  Gauta  Poiska,  a  Warsaw 
new^Miper.  Thenceforward  his  talent  as  tt  writer  of  historical 
novels  won  rapid  recognition,  and  his  best-known  romance, 
Quo  Vadist  a  study  of  Roman  society  under  Nero,  has  been 
translated  into  more  than  thirty  langusges.  Originally  pub- 
lished in  1895,  Quo  Vadist  was  first  tran^ted  into  English  in 
i8g6,  and  dramatized  versions  of  it  have  been  produced  in 
England,  the  United  States,  France  and  Germany.  Remarkable 
powers  of  realistic  description,  and  a  strong  religious  feding 
which  at  times  borders  upon  mysticism,  chluracterise  the*  best 
work  of  Sienkiewics.  Hardly  inferior  to  Quo  Vadisf  in  popu- 
larity, and  superior  in  literary  merit,  is  the  trilogy  of  novels 
describing  17th-century  society  in  Poland  during  the  wars  with 
the  Cossacks,  Turks  and  Swedes.  This  trilogy  comprises  Ogniem 
i  miecsem  ("  With  Fire  and  Sword, "  London,  1890,  1892  and 
1895),  Polop  ("  The  Deluge,  '*  Boston,  Mass.,  i89r)  and  Pan 
WoxodjowsH  C'  Pan  Michael,"  London,  1893).  Among  other 
very  successful  novels  and  collections  of  tales  which  have  been 
translated  into  English  are  Btz  Dogmatu  ("  Without  Dogma^  " 
London,  1893;  Toronto,  iSgg),Janho  musyhant:n0wdei**  Yanko 
the  Musician  and  other  Stories,"  Boston,  Mass.,  1893),  Knykacy 
("  The  Knight  of  the  Cross, "  numerous  Briti^  and  American 
versions),  Hania  ("  Hania, "  London,  1897)  and  Ta  Tnecia 
("  The  Third  Woman, "  New  York,  1898).  Sienkiewics  lived 
much  in  Cracow  and  Warsaw,  and  for  a  time  edited  the  Warsaw 
newspaper  Slowo\  he  also  travelled  in  England,  France,  Italy, 
Spain,  Greece,  Africa  and  the  East,  and  publi^ed  a  description 
of  his  journeys  in  Africa.  In  1905  he  received  the  Nobd  prize  for 
literature. 

A  German  edition  of  his  collected  worics  was  published  at  Graz 
(1906,  &c.)f  snd  hu  biography  was  written  in  Polish  by  P.  Chmiel- 
owski  (Lembeigt  1901)  and  J.  Nowi6aki  (Wamw,  1901). 

'  SIERAOZ,  a  town  of  Russian  Poland,  in  the  government  of 
Kalisz,  situated  on  the  Warta,  no  m.  S.W.of  the  dty  of  Warsaw^ 
Pop.  (1897)  70x9.  It  is  one  of  the  oldest  towns  of  Poland, 
founded  prior  to  the. introduction  of  Christianity,  and  was 
formerly  known  asSyra  orSyraz.  The  annalsmention  it  in  1x39. 
Several  seims,  or  diets,  of  Poland  were  held  there  during  the  X3tlx 
Co  rsth  centuries,  and  it  was  a  wealthy  town  until  nearly  destroyed 
by  a  firo  in  1447.  The  old  castle,  which  sufifered  much  in  the 
Sfredish  war  of  1702-17x1,  was  destroyed  by  the  Germans  in 
1800.  There  are  two  chuiches,  dating  from  the  X2th  and  14th 
centuries  respectivdy. 

tIBROt  a  town  of  northern  Spain,  in  the  provuce  of  Oviedo,  on 
the  river  Nora,  and  on  the  Oviedo-Trifiesto  railway.  Pop.  ( 1900) 
32,503.  Siero  is  in  the  centre  of  a  fertile  agricultural  district,  in 
wh^  live-stock  is  extensively  reared.  There  are  coal  mines  in 
the  neighbourhood,  and  the  local  industries  indude  tanning  and 
manufactures  of  soap,  coarse  linen  and  doths: 

8IBRRA  LBONB,  a  British  colony  and  protectorate  on  the 
west  coast  of  Africa.  It  is  bounded  W.  by  the  Atlantic,  N.  and 
E.  by'  French  Guinea  and  S.  by  Liberia.  The  coast-line, 
following  the  indentations,  is  about  400  m.  in  length,  extending 
from  9"  s'  N.  to  6*  ss'  N.  It  indudes  the  peninsula  of  Sierra 
Leone — 23  m.  long  with  an  average  breadth  of  14  m. — Sherbro 
Island,  Bance,  Banaiui,  Turtle,  Plantain  and  other  minor  islands, 
also  Turner's  Peninsula,  a  narrow  strip  of  (and  southward  of 
Sherbro  Island,  extending  in  a  S.E.  direction  about  60  m.  Except 
in  the  Sierra  Leone  peninsula,  Sherbro  Island  and  Tuner's 


Peninsula,  the  colony  proper  does  not  extend  inland  to  a  greater 
depth  than  half  a  mUe.  The  protectorate,  which  adjoins  the 
colony  to  the  north  ai^d  east,  extends  from  7**  N.  to  xo**  N.  and 
from  xo*  40'  W.  to  13"  W.,  and  has  4n  area  of  rather  more 
than  30,000  sq.  m.,  being  about  the  size  ci  Ireland.  (For 
map,  see  French  West  Atrica.)  The  population  of  the 
colony  proper  at  the  X90X  census  was  76,655.  The  popula- 
tion of  the  protectorate  is  estimated  at  from  x,ooo,ooo  to 
x,5oo,ooa 

Physical  Features. — Siaru  Leone  la  a  wetl-watefed,  wcQ-wooded 
and  generally  hilly  country.  The  coast*line  is  deeply  indented  in  its 
nortncm  portion.  Here  the  sea  has  greatly  eroded  the  normal 
regular,  harbourlcM  line  of  the  west  ooait  ot  Africa,  forminc^  bold 
capes  and  numerous  inlets  or  estuaries.  The  Sierra  Leone  peninsula 
is  the  most  striking,  result  of  this  marine  action.  North  of  it  are  the 
Sierra  Leone  and  Scardes  estuaries;  to  the  south  is  Yawry  Bay. 
Then  in  7*  so'  N.  Sherbro  Island  is  reached.  This  is  succeeded  by 
Turner's  Peninsula  On  reality  an  island).  The  aeaward  faces  of  these 
islands  are  perfectly  rcsular  and  indicate  the  original  continental 
coast-line.  They  have  been  detached  from  the  mainland  partly  by 
a  marine  inlet,  partly  by  the  lagoon-like  creeks  formed  by  the  rivers. 
In  the  Siena  Leone  peninsula  the  hills  come  down  to  the  sea,  else- 
where a  low. coast  plain  extends  inland  30  to  50  m.  The  plateau 
which  forms  the  greater  nart  of  the  protectorate  has  an  altitude 
varjring  from  800  to  3000  ft.  On  the  north-east  border  by  the  Niger 
sources  are  mountains  exceeding  spoo  ft.  The  moat  fertile  parts  of 
the  protectorate  a^  Sherbro  and  Mendiland  in  the  south-west.  lo 
the  north-w^  the  district  between  the  Great  Scardes  and  the  Rokcll 
rivers  is  flat  and  is  luuned  Bullom  (low  land^.  In  the  south-east 
bordering  Liberia  is  a  bdt  of  densely  forested  hilly  country  extending 
50  m.  S.  to  N.  and  very  sparsely  inhabited. 

The  hydrography  <rf  the  oountrsf  is  oomparativdy  dmide.  Six 
large  rivers — ^300  to  500  m.  long — rise  in  the  Futa  Jallon  highlands 
in  or  beyond  the  northern  frontier  of  the  protectorate  and  in  whole  or 
in  part  traverse  the  country  with  a  generaf  S.W.  course;  the  Great 
and  Little  Scardes  in  the  north  the  Rokell  and  Jong  in  the  centre 
and  the  Great  Bum  and  Sulima  in  the  south.  These  nven  are  navi- 
gable for  short  distances^  but  in  general  rapids  or  cataracts  mark  thdr 
middle  courses.  The  Great  Soucies,  the  Rio  dos  Carooes  of  the 
Portuffuese,  rises  not  far  from  the  sources  of  the  Senegal.  Between 
9*  50  and  9*  i^'  N.  it  forms  the  boundary  between  the  jnotectorate 
and  French  Guinea;  below  that  pdnt  it  is  wholly  in  British  territory- 
The  Little  Scardes  enten  Sierra  Leone  near  Yomaia,  in  the  meet 
northerly  part  of  the  protectorate.  Known  in  its  upper  course  as  the 
K^bba,  It  flows  through  wild  rockyr  country,  its  banks  ipi^places  bdng 
900  ft.  high.  After  pierdng  the  hills  it  runs  paralld  with  the  Great 
Scardes.  In  their  lower  reaches  the  two  rivers — both  large  streams— 
traverse  a  level  plain,  separated  by  no  obstacles.  The  mouth  c^  the 
Little  Scardes  is  20  m.  S.  of  that  of  the  Great  Scarries.  South  of  the 
estuary  of  the  Scardes  the  deep  inlet  known  as  the  Sierra  Leone 
river  forms  a  perfectly  safe  and  commodious  harbour  accessible  to  the 
largest  vessels.  At  its  entrance  on  the  southern  shore  lies  Freetown. 
Into  the  estuary  flows,  besides  smaller  streams,  the  Rokdl,  known 
in  its  upper  course  as  the  SelL  The  broad  estuary  which  separates 
Sherbro  Island  from  the  mainland,  and  is  populariy  callied  the 
Sherbro  river,  recdves  the  Bagru  from  the  N.W.  and  the  Jong  river, 
whose  hesdstream,  known  as  the  Taia,  Psmpana  and  Sanden,  flows 
for  a  considerably  distance  east  of  and  paraild  to  the  RokdL  The 
sources  of  the  Taia,  and  diose  ol  the  Great  Bum,  are  near  to  those  of 
the  Niger,  the  watershed  between  the  coast  streams  and  the  Niger 
basin  here  fomun^  the  frtmtier.  The  main  upper  branch  of  the  Great 
Bum  (or  Sewa)  nvcr  is  called  the  Bague  or  Bagbe  (white  river).  It 
flows  east  of  and  more  directly  aouth  than  the  Taia.  In  its  lower 
oouise  the  Bum  passes  through  the  Mendi  country  and  entera  the 
network  of  lasqouB  and  creeks  separated  from  the  ocean  by  the  long 
low  tract  of  Turner's  Peninsula.  The  main  lagoon  waterway  goes  by 
the  name  of  the  Bum-Kittam  river,  and  to  the  north  opens  into  the 
Sherbro  estuary.  Southward  it  widens  out  and  forms  Lake  Kaase 
(20  m.  long),  before  reaching  the  ocean  just  north  of  the  estuary  of 
the  Sulima.  The  Wanje  or  upper  Kittam  Joins  this  creek,  and  is 
also  ooonected  with  Lake  Mabeui,  a  sheet  oTwater  adjacent  to  Lake 
Kasse.  The  Sulima  or  Moa  is  a  magnificent  stream  and  flows  through 
a  very-  fertile  country.  One  of  its  headstreams,  the  Meli,  rises  in 
French  Guinea  in  lo*  x&  W.  9*  if  N.  and  flows  for  some  distance 
paralld  to  the  infant  Niger,  but  in  the  opposite  directkMi.  It  i<Mfu 
the  Moa  within  Sierra  Leone.  The  main  upper  stream  of  the  Moa 
separates  French  Guinea  and  Liboia  and  enten  British  territory  in 
ro*  40'  W.  8*  20'  N.  Only  the  lower  course  is  known  as  the  Sulima. 
Between  7*  40'  and  7*  3<r  are  lacustrine  reaches.  Sx  mfles  S.  of  the 
mouth  of  the  Sulima  the  Mano  or  Bewa  river  enters  the  sea.  It 
rises  in  Liberia,  and  bdow  7*  30^  N<  forms  the  frontier  between  tbat 
republic  and  the  protectorate. 

The  Sierra  Leone  peninsula,  the  tite  of  the  oldest  British  settle- 
ment, lies  between  the  estusry  of  the  same  name  and  Yawry  Bay  to 
the  south.  It  is  traversed,  on  its  seaward  face  fay  hiUs  attaining  a 
height  of  1700  ft.  in  the  Sugar  Loaf,  and  neariy  as  much  in  Mount 
Herton  farther  south.   The  hills  consist  of  a  kind  of  gntoite  and  of 
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«  lotilin.     Sinr  L 
la  k  vBdut  witB  abt 


._cciulluHbmBalicaUi]tiBdlia<i«anK(llErSiim 

LfoBC  ibc  nmnrlabk  Rpinuka  cf  bila(  "  the  whhBBwi'iiaiw. ' 

Tic  mEu  mnaatl  [empcAIDn  kabow  to*.  lb*  niolall,  lAkCnrio 

flo  fmr  than  KH  in.  wbc  ncecdeiL  In  tAu  » a  "  dnr "  vv^f  only 
144  in.  or  nil  fcCL  In  nDiitba^wtof  Wett  Alifcm  !■  IlwniiiUI  K 
hnvy.  DBombtT.  JuuMiy,'  Fdmuy  and  Uircb  an  (nctksllr 
fainlo*;  ihe  ninn,  bqinning  in  Affil  V  Uur.  reach  thor  maid  mil  m 
in  JaWt  Aqnit  and  Srp^nba,  aad  rapkfly  ilhninhh  la  October 
and  Nomnbcr.  DnriH  the  dry  icaaaiL,  wbcfi  tha  chnaEe  b  vrry 
nuch  lika  that  or  ihTWoa  Inaei,  tim  occur  tcRibh  toniMlMa 
aad  kn  period*  ol  tie  haimiun— a  nonh^ul  wind,  diy  and 
dtMcali^aadcariyiiitwhhiiffflijthe  Sahara  dwidartJbicdiiM. 


nsn.— TW  chanctcrlMic  tree  ol  tic  coul  dlilHea  li  the  oil- 
pakm.  Other  paint  Im  (oond  an  Ibe  dale,  bunboo.  palniyia.  («o 
and  Aoa.    The  rcU-Une.  ibe  ctceki  and  (be  lover  cDuna  o<  the 

tered  baobab.  ibei-buIlEr.  bcead 
tea.   The  loneti  onuin  nlnable 

„ _„  _  K  uak  (PUfMia  AJriuma),  me- 

i.  (teoy,  tipiarinJ,  aumrood,  odum— wbote  vmd  r:^ 


le  rnlnt  td  pi — 

«— an  mUvuS)  and  olhH  A\ 
the  Apocyaaeeae  the  nbbef  phati  am  tl. 

Both  LaMfliiaJtnic  and  MafilpMa  tmartnaU  an 
•enral  ibre-yiekfiai  jdanu  tb*  iiKMkd  aleeaaf  the  on 
lidactae  aad  LuiBecae  an  CODBKM.  The  kite  (Cifa  oa 
'  ictei  kah  (CVcMb  Ola},  the  kM  li  ' 
apple,  «kb  a  hnat  Ba  IbU  ol 
ft-V'iii'm  Anha  aad  ^mxM  at 


. id  the  copal,  acacia  and 

ieaa  u^waath  CSfamfia  IruoMafikc).  Beiidea  the  cd-patn.  oil 
iboiagd  Iran  anoy  tnea  andihnbe,  wch  at  the  btniil  oil  plant, 
[rail  DWiberaaraaaaatotben  the  bkndHriain  (/fanxuaiMfMi 
4n)  with  deep  criutoa  Irah  la  Erapi.4ihe  dnMn.  ud  the  Sierra 
me  peach  tSgMcJftahuMialen&j).  IliacgiloandcanoBptaati 
iacfitenaui ;  c<ii«—  there  are  vaifcmi  kiwb  ol  nuDet.  including 
rpalH  ciilr.  lb  wKtXtA  hav^y  rice  or  Swn  lenac  Bullet. 


V  aboBdaol  Id  tbt  Bk 


of  mioiB  kiodh  the  buBalo,  vQd  bof.  b«b  (cat,  baih  pis  il^ 
lim  aad  aqtriirel.  Hie  hippopotainiB.  naaatcc.  cniaiifile  and 
baTtT  an  [aaod  la  the  rimi,  aodboth  land  and  fredi-water  tortoiie* 
anomian^  Strpeatfc  enieeiall|i  the  hoa-cooMtictar,  areaimeroiu. 
Chuncbnna.  Kiania  aad  jgoanaa  abound,  u  4a  froa*  aad  tooda. 
wad  binh  arc  ael  mTConniDaiainoiK  tMnarelheliawki  pairot, 
ml.  mudpKkH'.  "st***"''  F*™  PCM.  lUricaa  eufpte.  the 
htimi  itxraaJ cnary.  TbeRaiealiowilddiKk.ieeaeandoibef 
niiT  ivvl,  ha>f«  UK  ■- '-- ^  — ■ ='—     "- 


lerfHef.  tatonfliw,  ■adHiwaaJ 
iben.   TanW  an  conuiwa  oa  th 


SlBik>  ialeit  the 

f»tiih"tiia<i — Siena  Leanc  b  inbabilcd  bjr  variain  negra 
tribei,  tbc  chid  being  the  Timni,  the  SuUma.  the  Sum  and  the 
HcodL  FiDin  tbc  Mendi  dhtiicl  nuoy  nirkmi  Meatlte  figuia 
sfiicli  bad  been  buried  have  been  recoveml  atid  an  eihibited 
inlbeSritiih  UBKiun.  lliey  ihow considenibk ikill in caiviDg. 
01 1001-0(1X0  net*  the  Fula  inhabit  the  n^on  of  the  ScanieL 
FtKlowa  11  peopled  by  docendanU  Ol  nearly  every  negn>  tribe, 
ud  a  diituicl  type  kncn  u  the  Sieua  Leoni  bu  been  evcdvedi 
IhoT  laDgoap  b  pidgin  En^iih.  Since  1900  1  considenblt 
annfaefDiSyrlanshiveteltledin  tbecounlryutndcn.  Mo« 
(d  tte  aefraca  are  pagaoi  and  each  tribe  has  iu  secret  iodelles 
ud  letiihea.  Tbeae  ate  very  powttful  and  an  employed  ofti 
k(  beneficent  pinpotct.  neb  M  Ibe  regulaiion  of  acricultui 
and  the  ptIm-oQ  indnsRy,  Then  are  many  Cbiiitian  conver 
{chieBy  AotficuB  and  Woleyui)  and  Mabommediu,  In  ll 
pntKUnu  vc  Mae  HaboDmedu  tribes,  u  fat  inttance  the 


Sara.  The  tpajorlty  of  Ibe  Siena  LaontnienomlmnyChibtlu. 
Tlw  European  population  numben  about  joa. 

r«nai.— Beaidei  Fnelown  (f.r.)   the  capital   (pop.,   ijot, 
HA^i),  the  moat  impoitant  lownt  for  Emopenn  tnde  ue  BoDtlM, 
pon  of  Sherbro,  Port  Lokko,  at  thp  bead  ol  the  navi|>bl* 
en  of  a  itream  emptying  iUelf  into  the  Siem  Leone  cstutiy, 
.  Songo  Town,  30  m.  S.E.  of  Freetown,  with  which  ft  b  ratt- 
led by  nilway.    In  the  Interior  are  miay  popoloU  ecnttet: 
:  moat  noted  ii  Falaba.  about  ipom.  N.Kof  Freetown  on  the 
iriver.itribuliiyof  thelitlleScatdet.  It  lia  about  itoo  fL 
abovttfaeaea.   Falaba  wai  founded  lomnb  the  end  of  the  18th 
centmy  by  the  Salima  oho  revolted  bom  the  Mahommedaa  Fnlt, 
and  Iti  warlike  inhabitant!  nan  uttlned  Mptemtqp  over  the 

loophcled  waO,  wllb  tank  defence*  b( 
the  giui.  Tbe  town  b  tht  meetlBi^ilaa  of  luny  tnde  imtei, 
ioduding  Kime  to  tbe  ndddle  NifB.  Kuit4a  on  the  CteM 
Scacdes  b  a  place  of  lODte  Importaitcc.  It  can  be  reached  by 
:  )ca.  On  the  nQway  nmalng  SJB.  bom  FieeWwD 
ate  Rotifunk,  Mano,  and  Bo,  lowu  which  have  iocnaied  greatly 
in  importance  lioce  tht  bulldini  of  tie  raOway. 

Apiiiilmit  amd  Tmil.—lur^^^ t.  i-  -  ■-—i— 

but  libeinf  developed.  Tbe  wi , , , 

Ol  rubber  plantE.  cbleSy  £e  Land- 
— ''^-'— ■  -—  rice,  (d  aacieelleot 


b  la  a  backward  coaftloo. 


!ety  throughout  the  pnCcctonte  and  the 
cli  upetiuc  Und.    Eutlc  varietice  cl  cottba 

dt  ■  were  made  during  looj-ipai  to  ioiro- 

dL.. -  _..  r  Ibn  and  AiueriLaa  varieliea.  but  tbey  did 

not  wcceed.  Cattle  are  numenmi  but  of  a  anr  tneed;  honei  da 
Dotthrive.  Tliecbie(e]iponbpalni1«Tndi.0ii:aniannIiif palmsU 
exported  being  conpaialivcly  eliglii.  Not  to  palm -prnluclm  Iba 
moat  valuable  artidea  exported  are  kola-nuta — whidi  go  liijely  to 
aeighbouring  Fnoch  coloniee  rubber  and  gingtf .  The  bnport*  an 
chiefly  tcitilei,  food  aad  qiiriti.  Nearly  ih  v-rourthi  e(  tbe  ImpiiTU 
COBie  Inn  Great  Britian.  irtiicb,  howwer,  tokea  no  toon  than  loaie 

aK  of  the  expona.   About  10%  c<  the  eipoita  go  to  other  Biiiiib 
at  African  coknie*.  Germany,  which  hH  but  a  uniU  ihare  of  the 
■-■'-■  Tbe  vnloe  rf  the 


a!H'.,'; 


013,700.  tbe  a 


ti j«5m-    la  190a  th 

Tbe  devdopment  tt  cbmmtfce  with  the  rich  rcgiona  aorth  and 
eait  of  the  protectonle  hu  been  faindercdby  the  divenk»  of  tmde 
—  the  Fiencb  pon  ol  KoDaby,  which  in  1010  wai  placed  la  nMn* 

._^ ■-,.  ..._  1,^^  n^.    MoRover.  the  mata  trade 

Buddlf  Ni|eeUrt*theN.E.fnalkrflf  the 
Sisra  Leaae  b  ihui  toned  to  liwk 
Un  the  bound!  of  the  pr 


nal  o 


1  tbe  deuenen  of  the  "  bnih  "  ec  (oreit  country.  The  rfvn, 
gwcvsi  afford  a  meant  of  briisiag  cosntiy  produce  to  the  leaport*. 
nilway.  Hate  owned  and^TEnt  bun  la  Brhbh  WeM  XfllCL 
im  S.E.  fmiB  Freetown  through  the  fertile  diitricti  of  Men£land 
itbeliberiutronllR.    Begunh  t«96.  thelfaianadHdBo(l36m.' 

I  the  ai]-]]nlindi*tncttni903,aiid  waacoapltted  ~~  *^~^ — 

■     Laieritn  rronlla— total  length  «-  - 


Dughoet  ie  >  ft.  G  la.  The  Une  coat  about  £4300  per  mOe, 
noily  £1,000,000.   Tranwayi  aad  "  feeder  maifa  "  have 
t  to  copnect  varkKV  pbeea  with  tbe  rdlway;  eoe  mch 
road  goea  Irom  lailbead  to  Kaitaliaa  ta  Liberia. 

TekgnphkcommunkstioD  with  Europe  wuestabliAed  In  18S6. 
Steamen  run  at  iHular  inteivab  between  Fnetown  and  U> 

Hambuig,  Havn  and  Maneillee.    In  the  -  

tonnage  of  ifaipfni^  entered  and  deared 


gauge  tfaioughoot  ie 


AimManstiim.  Harm,  fire.— The  a 
law  of  England  tnolified  by  local  ocdim^^  ^ _ . — 
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iiupected  by  govefninent  and  receive  grants  in  aid.  In  1907  there 
were  75  aadsted  elementary  schools  with  nearly  8000  scholars. 
Furah  Bay  College  is  afhliated  to  Durham  Univerrity.  There  is  a. 
Westeyan  Theological  College;  a  government  school  (established 
1906)  at  Bo  for  the  sons  of  chiefs,  and  the  Thomas  Agricultural 
Acaaeray  at  Mabang  (founded  in  190^  by  a  bequest  qf  £60,000  from 
S.  B.  Thomas,  a  Sierra  Lconian).  Since  1901  the  ^vemment  has 
provided  separate  schools  for  Mahommedans.  Revenue  is  largely 
derived  from  customs,  especially^  from  the  duties  levied  on  spirits. 
In  the  protectorate  a  hous^  tax  is  imposed.  In  1899-1908  revenue 
increased  from  £168,000  to  £331,000,  and  the  expenditure  from 
£14^,000  to  {341,000.    In  I906there  was  a  public  debt  of  £1 ,379.000. 

Freetown  ts  the  headquarten  of  the  British  army  in  West  Africa, 
and  a  force  of  infantry,  engineers  and  artillery  is  maintained  there. 
The  colony  itself  provides  a  battalion  of  the  West  African  Frontier 
Force,  a  body  responsible  to  the  Colonial  Office. 

The  protectorate  is  divided  for  administrative  purposes  into 
districts,  each  under  a  European  oommisaoner.  Throughout  the 
protectorate  native  law  is  aoministered  by  native  courts,  subject 
to  certain  modifications.  Native  courts  may  not  deal  with  murder, 
witchcraft,  cannibalism  or  slavery.  These  cases  are  tried  fay  the 
district  commissioners  or  referred  to  the  supreme  court  at  Freetown. 
The  tribal  system  of  government  is  maintained,  and  the  authority 
of  the  chiefs  has  been  strengthened  by  the  Britl^.  Domestic  slavery 
b  not  interfered  with. 

History. — Sierra  Leone  (in  the  ori^al  Portuguese  fond 
Sierra  Leona)  was  known  to  its  native  inhabitants  as  Romarong, 
or  the  Mountain,  and  received  the  current  designation  from  the 
Portuguese  discoverer  Pedro  deSintra  (1463),  either  on  account  of 
the  "  lion-like  "  thunder  on  its  hill-tops,  or  to  a  fanded  resem- 
blance of  the  mountains  to  the  form  of  a  Hon.  Here,  as  elsewhere 
along  the  coast,  the  Portuguese  had  "  factories  ";  and  though 
none  existed  when  the  British  took  possession,  some  of  the  natives 
called  themselves  Portuguese  and  daimed  descent  from  colonists 
of  that  nation.  An  English  fort  was  buOt  on  Bance  Island  in  the 
Sierra  Leone  estuary  towards  the  dose  of  the  17th  century,  but 
was  soon  afterwards  abandoned,  though  for  a  long  period  the 
estuary  was  the  haunt  of  slavers  and  pirates.  English  traders 
were  established  on  Bance  and  the  Banana  islands  as  long  as 
the  slave  trade  was  legaL  The  existing  colony  has  not,  however, 
grown  out  of  their  establishments,  but  owes  its  birth  to  the 
philanthropists  who  sou^t  to  alleviate  the  lot  of  those  negroes 
who  were  victims  of  the  traffic  in  human  bdngs.  In  1786  Dr 
Henry  Smeathman,  who  had  lived  for  four  years  on  the  west 
coast,  proposed  a  scheme  for  founding  on  the  peninsula  a  colony 
for  negroes  discharged  from  the  army  and  navy  at  the  dose  of  the 
American  War  of  Independence,  as  wdl  as  for  numbers  of  run- 
away slaves  who  had  found  an  asylum  in  London.  In  1787  the 
settlement  was  begun  with  400  negroes  and  60  Europeans,  the 
whites  bdng  teosUy  women  of  abandoned  character;  In  the 
year  following,  1788,  Nembana,  a  Tunni  chief,  sold  a  strip  of  land 
to  Captain  John  Taylor,  R.N.,  for  the  use  of  the  "  free  conununity 
of  settlers,  their  heirs  and  succfeasors,  latdy  arrived  from  England, 
and  under  the  protection  of  the  British  government."  Owing 
mainly  to  the  utter  shiftlessness  of  the  settlers  and  the  great 
mortidity  among  them,  but  partly  to  an  attack  by  a  body  of 
natives,  this  first  attempt  proved  a  complete  failure.  In  179X 
Alexander  Falconbridge  (formerly  a  surgeon  on  board  slave 
ships)  collected  the  surviving  fugitives  and  laid  out  a  new  settle- 
ment (Granville's  Town);  and  the  promoters  of  the  enterprise — 
Granville  Sharp,  William  Waberfoice,  Sir  Richard  Carr  Glyn, 
&C.— hitherto  known  as  the  St  George's  Bay  Company,  obtained 
a  charter  of  incorporation  as  the  Sierra  Leone  Company,  with 
Henry  Thornton  as  chairman.  In  1793  John  Clarkson,  a  lieu- 
tenant in  the  British  navy  and  brother  to  Thomas  Clarkson  the 
slave  trade  abolitionist,  brought  to  the  colony  iioo  negroes 
from  Nova  Scotia.  In  1794  the  settlement,  which  had  been 
again  transferred  to  its  original  site  and  named  Freetown,  was 
plundered  by  the  French.  The  governor  at  the  time  was  Zachary 
Macaulay,  father  of  Thomas  Babington,  Lord  Macaulay.  In 
1807,  when  the  inhabitants  of  the  colony  numbered'  1871,  the 
company,  which  had  encountered  many  difficulties,  transferred 
its  rights  to  the  crown.  The  dave  trade  having  in  the  same  year 
been  declared  illegal  by  the  British  parliament,  slaves  captured 
by  British  vessels  in  the  neighbouring  seas  were  brought  to 
'"Veetown,  and  thus  the  population  of  the  colony  grew.    Us 


devdopment  was  hampered  by  the  fre<)uent  dianges  In  the 
governorship.  Sydney  Smith's  jest  that  Sierra  Leone  had  always 
two  governors,  one  just  arrived  in  the  colony,  and  the  other  just 
arrived  in  En^and,  is  but  a  sli^t  exaggeration.  In  twenty-two 
yean  (1793-18x4)  there  were  seventeen  changes  in  the  governor- 
ship. After  that  date  changes,  although  not  quite  so  rapid,  were 
still  frequent.  Several  of  the  governors,  like  Zachary  Macaulay, 
Colond  Dixon  Denham,  the  explorer,  and  Sir  Samud  Rowe, 
were  men  of  distinction.  Cc^ond  Dei^iam,  after  administering 
the  colony  for  five  weeks,  died  at  Freetown  of  fever  on  the  Qtfa 
of  June  1838.  Sir  Charles  McCarthy,  was,  however,  governor 
for  ten  years  (1814-1834),  an  unprecedented  period,  during 
which  he  did  much  for  the  devdopment  of  the  country.  Sir 
.Charles  fell  in  battle  with  the  Ashanti  on  the  9iat  of  January 
1834.  Whilst  the  governors  found  great  difficulty  in  building 
up  an  industrious  and  agricultural  community  out  of  the  medley 
oC  Africans  brought  to  Sierra  Leone,  they  had  also  to  contend 
with  the  illidt  slave  trade  which  flourished  in  places  dose  to  the 
colony.  To  stop  the  traffic  in  Sherbro  Island  General  Charles 
Turner  conduded  in  1835  a  treaty  with  its  rulers  putting  the 
island,  Turner's  Peninsula  and  other  places  under  British  pro- 
tection. (This  treaty  was  not  ratified  by  the  crown,  but  was 
revived  by  another  agreement  made  in  1883.) 

At  this  lime — 1836 — ^measures  were  taken  to  ensure  that 
the  liberated  slaves  should  become  sdf-supporting.  Many 
colonists  took  to  trade,  and  notwithstanding  numerous  collisions 
with  ndghbouring  tribes  the  settlement  attsuned  a  measure  of 
pro^)erity.  Among  the  leading  agents  in  spreading  dvilizatioo 
were  the  missionaries  sent  out  from  1804  onwards  by  the  Church 
Missionary  Sodety.  Despite  the  anxiety  of  the  British  govern- 
ment not  to  increase  their  responsibilities  in  West  Africa,  from 
time  to  time  various  small  territories  were  purchased,  and  by 
1884  all  the  land  now  forming  the  colony  had  been  acquired. 
The  Los  Islands  (q.v.)  which  were  ceded  by  the  natives  t6  Great 
Britain  in  x8i8  were  transferred  to  France  in  1904.  In  1866 
Freetown  was  made  the^capital  of  the  new  general  government 
set  up  for  the  British  settlements  on  the  West  Coast  of  Afrioi 
(comprising  Sierra  Leone,  Gambia,  the  Gold  Coast  and  Lagos, 
each  of  which  was  to  have  a  legulative  council).  In  1874  the 
Gold  Coast  and  Lagos  were  detadied  from  Sierra  Leone,  and  the 
Gambia  in  t888. 

British  influence  was  gradually  extended  over  the  hinterland, 
diiefly  with  the  object  of  suppressing  intertribal  wars,  which 
greatly  hindered  trade.  .In  this  work  the  British 
authorities  enlisted  the  services  of  Dr  Edward  W. 
Blyden  (a  pure-blooded  negro),  who  in  1873  visited 
Fakiba  uid  in  1873  Timbo,  both  semi-Mahommedan 
countries,  being  cordially  recdved  by  the  ruling  chiefs.  Falaba-* 
which  had  been  visited  in  1869  by  Winwood  Reade  on  his  journey 
to  the  Niger^-came  definitdy  under  British  protection,  but  Timb^ 
which  is  in  Futa  Jallon,  was  allowed  to  become  French  territory 
through  the  supineness  of  the  home  government.  The  area  for 
expansion  on  the  north  was  in  any  case  limited  by  the  Frendi 
Guinea  settlements,  and  on  the  south  the  territory  of  Liberia* 
henuned  in  the  colony.  In  the  east  and  north-east  British 
officers  also  found  themsdves  regarded  as  trespassers  by  the 
French,  The  necessity  for  fixing  the  frontier  in  this  direction 
was  emphasized  by  the  Waima  inddent.  Both  French  and 
British  militaxy  expeditions  had  been  sent  against  the  Sofas — 
Modem  mercenaries  who,  under  the  chieftainship  of  Fulas  01 
Mandingos  like  Samory,  ravaged  the  hinterland  both  of  Sierra 
Leone  and  French  Guinea.  On  the  33rd  of  £>ecember  1893  a 
British  force  was  encamped  at  Waima.  At  dawn  it  was  attacked 
by  a  French  force  which  mistook  the  British  troops  for  Samory's 
Sofas  (save  the  officers  the  soldiers  of  both  parties  were  negroes). 
Before  the  mistake  was  discovered  the  British  had  lost  in  killed 
three  officers^ — Captain  £.  A.  W.  Lendy,  Lieut.  R.  E.  Liston 
and  Lieut.  C.  Wroughton— and  seven  men,  besides  eighteen 
wounded.  The  French  also  suffered  heavily.  Thdr  leader  Lieut. 
Maritz'  was  brought  into  the  British  camp  mortaUy  wounded, 

>  The  Ando-liberian  frontier,  partly  defined  by  taeaty  In  |8$5, 
was  not  dehmiuted  until  1903  (see  LilBiU). 
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ud  vu  bond  by  tbc  Briliili.  Stcfa  wtre  Uken  to  pnvnt  t£e 
(KCuiraicc  of  uy  furtber  conflicts,  um]  u  agTCQDCDt  dcfiDuiE  the 
fndilier  v^  vgrvd  ia  Jumaiy  1^95^  This  agnemcut  fiualiy 
tbul  out  Siem  L«De  Inm  ill  nitunl  hinlerlssd.  In  iS«6 
Uw  Inmlici  nu  deliinilitcd,  and  in  tliE  simc  yeir  C]6lb  of 
August  1S06)  s  procbmitioD  of  A  Britab  protectorate  was  issued. 
To  this  exlen&ioa  of  lulhority  no  c^iposilion  vaa  offered  it  Ibe 
time  by  mny  ol  the  chiefs  or  tnbes.  Travelling  commisuonen 
were  Appodnted  to  expEore  the  hiateriuid,  and  frontier  police 
were  organiied.  Tbc  abolilioQ  of  the  slave  trade  followed;  and 
with  the  intioduction  of  the  protectorate  ordinance  ui  iS97a 

districts  on  the  ist  of  Januoiy  189S.  Chief  Bai  Buieh,  in  the 
Timni  coontiy,  bnke  out  bto  open  war,  necessitating  a  mibUry 
ponitive  opedition.  After  itnnuous  hghtiog,  in  which  the 
Brilisb  casualties,  including  sick,  leached  600,  he  was  apluied 
(i4lh  of  November  iS^S)  and  deported.  Meantime  (in  April 
1B9S)  tbc  Meodi  tribes  rose,  and  massacred  several  British  and 
AnericaD  oiissiaiiuies,  including  tour  kdies,  at  Rotifunk  and 
TaiuD*,  tome  native  officials  (Sierra  Leonis)  in  the  Imperil 
diKiict,  and  a  Urge  number  of  police  throughout  the  coontty. 
Sprnjy  tctributioo  foilowed,  irbich  effectually  put  down  the 
revolt.  Sit  David  P.  Cbalmos  was  appointed  (July  1S9S)  royal 
CDDuniisioiiei  to  inquire  into  the  duluibanco.  He  isiued  a 
itpint,  July  18(19,  deprecaliiig  the  imposition  of  the  hoo«  lax, 
■hich  was  ooi,  however,  revoked.  The  disturbances  would 
appear  to  have  arisen  not  10  much  from  dislike  of  the  bouse  tax 
fv  B  as  irritaiioa  at  the  arbiirary  manoer  in  whith  it  was 
collected,  and  from  a  dolre  on  tht  part  of  the  paramount  chiefs 
(wbo  chafed  at  tbesupprtaiouofjlave  trading  and  slave  raiding, 
and  who  diaaeminated  a  powerful  fetish  "swear,"  caJIcd  "Foro," 
to  compel  the  people  to  Jain)  lo  cast  off  British  rule.  After 
the  snppratioii  of  the  rising  (January  1899)  confidence  in 
the  British  administration  largely  Increased  among  the  tribes, 
owing  to  tbe  caie  taken  to  preserve  the  aulhorily  of  the  chiefs 
whilst  aafegnarding  Ihe  eicmeDtaiy  lights  of  the  people.  The 
baildinx  ol  the  railway  and  Ihe  coiisequeDt  development  of  trade 
I  Bid  the  introdnction  of  European  ideas  tebded  largely  to  modify 
•ative  habits.    Tbe  power  of  fetiihlsro  seemed,  however,  nn- 


Ji  also  includes  a  number  4rf  minor  Spaniih  rangca, 
togetber  witb  tbe  mountiini  of  soulbem  Foftugai.  The  mean 
rirvalioDof  tbe  nage  i>  abonl  ijoo  ft.,  but  its  breadth  is  certainly 
Bot  ten  Iban  40  m.  It  eitenita  eutwacd  as  far  u  the  steppe 
Rgioo  of  AlbiKete,  lUid  westward  to  the  valley  ol  the  lower 
Cmdiani.  Its  amtiouiiy  it  frequently  blcnupted,  especially 
ia  tbe  wcMi  in  tbe  eastern  and  middle  portion)  it  is  composed 
ol  noiDFniia  intgaluly  diapoied  ridges.  Many  of  these  bear 
didinctiTe  nantes;  thus  Ibe  euteremost  and  loftiest  ii  oiled 
Ibe  Siena  de  Akini  <5«oa  ft.),  while  lame  of  ibenimpancnt 
ddgei  is  tbe  alieme  west  are  classed  together  as  the  Sierras 
de  Ataceoa.  Tbe  great  breadth  of  Ihe  Sierra  Morena  bng 
tendoed  it  a  fotmidable  buricr  belwcto  Andalusia  isd  tbe 


north;  as  such  it  has  played  an  important  part  in  the  sodal, 
economic  and  miUtary  history  of  Spain.  Its  conhguration  and 
hydrography  are  also  important  from  a  geographical  point  of 
view,  partly  because  it  separates  the  plateau  region  of  Castile 
and  Estremadura  from  Ihe  Andilusisn  plain  and  Ihe  highlands 
of  the  Siena  Mevada  system,  partly  because  it  forms  the  water- 
shed between  two  great  rivers,  Ihe  upper  Gusdiana  on  the  north 
and  the  Guadalquivir  on  the  south.  Parts  of  ihe  Sierra  Morena 
are  rich  in  minerals;  the  central  region  yields  silver,  mercury  and 
lead,  while  the  Sienus  de  Atacena  contain  the  celebrated  copper 
mines  of  Thaisis  and  Rio  Tiuto  (q.i.). 

BIERBA  NEVADA  (Span,  lor  "  snowy  range  "),  a  mounlaiti 
range,  about  43a  m.  long,  in  Ibe  eastern  part  of  California, 
containing  Ui  Whitney  (i4,sai  It.),  the  highest  paint  in  tbe 
United  States,  excluding  Alaska.    (See  Cautoinu.) 

BIBHRA  HEVADA,  THE,  a  mountain  range  of  southern  Spain, 
in  tbe  provinces  of  Granada  and  Almerfa.  The  Sierra  Nevada 
is  a  well-defined  range,  about  55  m.  long  and  95  m.  broad, 
^tuated  to  the  south  af  the  Guadalquivir  valley,  and  stretching 
from  the  UMier  valley  ol  the  river  Genii  or  Jenil  eastwards  to  the 
valley  ol  the  river  Almeria.  It  owes  its  name,  meaning  "the 
BDOwy  range, "  to  tbe  fact  that  several  of  its  peaks  exceed  10,000 
feet  in  height  and  are  thus  above  the  limit  of  perpetual  mow. 
Its  culminaling  point,  the  Cerro  de  Mulhacen  or  Mulahacea 
(11,411  f(.)  reaches  an  altitude  unequalled  in  Spain,  while  one  of 
tbe  neighbouring  peaks,  called  the  Picachodc  Veleta  (ii,r43fl,), 
Is  only  surpassed  by  Ancto  (11,168  ft.),  the  loftiest  summit  of 
Ibe  i^renees.  The  Sierra  Nevada  is  composed  chiefiy  of  soft 
micaceous  schists,  sinking  predpitously  down  on  the  north,  hut 
sloping  more  gradually  to  the  south  and  south-east.  On  both 
aides  deep  transverse  Talleys  (frvroncar)  follow  one  another  ia 
close  succesuon,  m  many  cas^'  with  round,  basin-Bhaped  heads 
like  the  cirques  ol  the  Pyrenees  (^.p.).  In  many  of  these  cirques 
lie  alpine  laJces.  and  in  ono  ol  them,  the  Corral  de  Veleta,  there 
is  even  a  small  glader,  the  m«t  southerly  b  Europe.  The 
transverse  valleys  open  on  the  south  Into  the  longitudinil 
valleys  of  the  AlpujarTas(f-v.).  On  the  north,  east  and  west  there 
are  various  minor  ranges,  aoch  as  the  Sierras  of  Farapanda, 
Harana,  Gor,  Baxa,  Lucena,  Calorla,  Estandas,  Filahres,  Ac., 
which  are  connected  with  the  main  tange,  and  arc  sometunes 
collectivety  termed  the  Siena  Nevada  system.  The  coast  ranges, 
or  Sierra  Penibetica,aie  not  included  in  tbi)  group.  TheSierras 
de  Segura  form  a  onmecting  link  between  the  Sierra  Monna 
and  the  Nevada  system. 

USVB  (O.E.  lift,  older  sibS,  d,  Dutch  ttif,  Ger.  SUt;  fram 
the  subst.  comes  O.E.  tiflaH,  lo  siltl,  an  Instioment  or  apparatus 
for  separating  finer,  particle*  from  coarser.  The  common  sieve 
is  a  net  of  wires  or  other  raaieml  stretched  across  a  frame- 
work with  raised  edga;  ibe  material  to  be  ^ted  is  then  shaken 
or  pressed  upon  the  ncl  so  that  the  finer  particles  pass  through 
the  mesh  and  the  coarser  remain.  Tbe  word  "  screen  "  is  usually 
applied  10  such  ioslrumenis  with  large  mesh  for  coarse  work, 
and  "  strainer  ^'  for  those  used  in  the  separation  of  liquids  or 
semi.liquids  from  solid  matter.  In  the  separation  of  meal 
from  bran  "  bolling^Jotbes "  are  used.  There  was  an  early 
'  form  of  divination  known  as  aiscinam^iKy  (Cr.  nhviarv, 
sieve.  /Hu-ido,  divination),  where  a  sieve  was  hung  or  attached 
to  a  pair  of  shears,  whence  Ibe  name  someiimrs  given  to  it  of 
"sieve  and  shears";  the  turning  or  movement  ol  tbe  sieve 
at  the  naming  of  a  person  suspected  of  a  crime  or  oiher  act, 
coupled  wiib  the  repetition  of  an  incanlaiion  or  olber  magic 
formula,  decided  tbe  guilt  or  innocence  of  tbe  person- 

EIETBS,  EMKANnBUIOSEPH  {ij^A-iSii),  French  abbt 
and  statcsman,-Dne  of  the  cUef  theorists  of  Ibe  revolutionary  and 
Napoleonic  era,  was  bom  at  Fr*jus  ia  the  soulh  of  France  on  tbe 
jrd  of  May  1748.  He  was  educated  for  the  church  at  the 
Sorbonne;  but  whQe  there  he  eageriy  imbibed  the  teachings 
of  Locke,  CondnUc,  and  other  political  Ihinkers,  in  preference 
to  theology.  Nevertheless  be  entered  Ihe  church,  and  owing 
to  his  learning  and  subtlety  advanced  until  he  became  vicaf- 
gencral  and  chancellor  of  Ihe  diocese  of  Chartres.  In  1788  Ihe 
cicitcmeot  caiaed  by  the  proposed  convocation  of  tbe  Stale* 
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CcDCnl  ol  Fnnct  ilttt  the  inl wU  of  nan  Ibu  >  ccotucy  ud 
■  half,  and  tbe  iaviUtloD  at  Nicker  to  kriun  to  atate  ibeir 
view*  ai  10  tbe  cooUitacioD  ot  the  Eaiaiei,  enabled  Sieyia  to 
publiah  fail  cdebnted  punpblet,  "What  ie  the  Third  Eiuu?" 
He  thai  beciiu  bia  aniwR, — "  Evei]rthiii|.  What  haa  il  been 
hitberlo  ia  the  political  oderP  Nottdnc.  What  doaitdcaiieP 
To  be  something."  For  thiaiuf  he  iaaaidto  have  been  indebted 
toChanifort.  Inanycaae,  tbe  pamphlet  had  a  (Teat  vopie,  and 
it*  auUior,  deipile  doubu  lelt  aa  to  hil  dericai  vocation,  wal 
elected  at  the  lait  (the  twentieth)  of  the  deputis  ol  Paria  to  the 
Stalct  GeneraL  Dcapite  hil  failure  *<  a  qteaker,  hiainfluence 
beone  ptu;  be  aUimtly  adviicd  the  conatltutioa  oi  the 
Euata  in  ooe  chambei  ii  the  National  Aaembly,  bat  be  oppoaed 

Elected  to  the  ipedal  frnnmlHiT  on  tbe  coutltution,  he  oppoHd 
the  right  of  "  abiohue  veto  "  foe  the  Unf,  which  Ulnbcwi 
un«icccMtull]r  luiipotttd.  Foe  the  mott  put,  however,  be 
veiled  hil  opinioni  In  the  Nuional  AMaiibl]r,  ^wiklni  very 
rarely  and  then  (Bien%  with  oncuUi  brevity  ud  unbifnily. 

mental  ayitem,  but  altd  tbe  ipriDg  of  1790  Ui  fafluence  wai 
edipied  b;  men  ot  mote  determined  character.  Only  once  wai 
he  riecttd  10  tbe  pott  of  fortnightly  preiident  of  tbe  COnitituent 
AneinMy.  Eidoded  from  tbe  Leciilative  Ancmbly  by  Robei- 
pierze'i  Mtf-denyin(  ordioance,  he  icappcarcd  in  the  third 
National  AnemUy,  known  aa  the  Cosvcnlion  (Scptembei  1791' 
Septembtt  tT9S)l  but  there  lua  •elf-efluement  wai  even  inoi« 
tcmukable^  it  reuiltcd  partly  from  dlifuM,  partly  from  timidity. 
He  even  abjured  bia  faith  at  the  time  ot  the  iutailMion  of  tbe 
■oddcM  of  reaaon;  and  aflerwirdi  be  chmcteriitd  hil  ooadocl 
during  tbe  reign  of  tenor  in  the  ironical  pbrue,  J'ai  w4cm.  He 
voted  [or  tbe  death  of  Louii  XVI.,  but  not  tn  the  contemptuoui 
lemu  La  marl  ioh  pinttt  lomeUiixs  iicribed  to  him.  He  ii 
known  to  have  diiappioved  ol  uany  ol  tbe  proviaiou  of  tbe 
conililuliona  ol  tbe  yean  i;qi  and  ijgj,  but  did  little  or  nothing 
to  improve  them. 

In  1795  be  went  on  a  diplomatic  i^i^an  to  the  Btgue,  and 
wai  iutnunental  in  drawing  up  a  treaty  between  Ibe  Froch  and 
BaUvian  republic*.  He  diaientcd  from  tbe  conltilulion  ot  lygj 
(that  ot  the  Directory)  Id  nrae  important  paiticulan,  but  without 
cScct,  and  tberevpon  refioed  to  icrve  1*  ■  Director  ol  the 
Republic  In  Hay  1 798  he  went  ai  tbe  plenipoteDtiuy  of  France 
to  tbe  court  of  Berlin  in  oidet  to  try  to  induce  Pruwli  to  make 
common  cauae  with  Fiance  agakit  tbe  Second  Coalition.  Hii 
conduct  wai  akilful,  but  he  fiHed  in  bii  Buin  object  Tbe 
prcnige  which  encircled  bii  name  led  lo  Ui  being  elected  ■ 
Diiecior  of  Fiance  in  place  of  Rewbdl  In  May  1799.  Already 
he  bad  begun  lo  intrigue  for  tbe  overthrow  of  tbe  Directory,  and 
il  uid  10  have  Ibougbl  of  lavosring  the  advent  to  power  at  Faria 
of  penoni  to  unlikely  1*  tbe  Arcbduke  Chailei  and  (be  duke  ol 
Bruniwick.  He  now  lel  bimielf  to  lap  the  baie  of  tbe  con- 
ititution  of  1705-  With  that  afan  be  cuiied  tbe  revived  Jacobin 
Qub  to  be  cloied,  and  made  ovttturtn  to  Gentnt  Joubert  for 
a  en/  tUal  in  the  future.  Tta  death  of  Joubert  at  the  battle 
ol  Novi,  and  the  return  of  Bonaparte  from  Egypt  marred  bit 
■cbemet;  but  ultimately  he  came  to  an  undentinding  with  tbe 
young  general  (lee  Napoleon  I,).  After  Ibe  avf  d'Oai  of 
Bnimaire,  Sieyb  produced  tbe  perfect  conidlulJoa  which  be 
bad  long  been  [danning,  only  to  have  it  campteidy  nmoddled 
by  Bonaparte.  Sicyii  bod  retired  fiom  the  poit  of  provisjomil 
coniul,  which  he  accepted  after  Bcumaire;  he  luw  became  one 
ol  the  Gnt  lenalon,  and  rumour,  probaMy  rightly,  connected 
tbii  retirenient  with  tbe  acquliitlon  of  a  fine  citate  at  Crftane. 
AlterthebomboutnceMlhecIoaeof  iSoo  (tbe  aflair  of  NlvOie) 
Sieyte  in  the  aenate  defended  the  arbitiary  and  mecal  pmrtTdingi 
whereby  Bonaparte  rid  hlnuelf  of  the  leading  Jacobim.  During 
the  empire  he  tardy  emerged  from  hli  retiianent,  but  at  the 
time  of  the  Bourbon  leatoiatloni  (1S14  and  i3is)  be  left 
France.  After  the  July  revdution  (1830)  he  returned;  he 
died  at  Paril  on  tbe  lolh  of  June  1836.  Tbe  thin,  wtre-dnwn 
featurea  ol  Sieyfl  were  the  index  ot  Ikii  mind,  which  wai  keen- 
Nghted  but  narrow,  dry  and  cwentially  limited.     Hii  lick 


of  cbiracler  and  wide  lynpilhio  wti  1  nWonnne  for  tlu 
National  Aiicmbltea  which  he  ml^I  MberwiK  have   guided 

See  A.  Nelon,  Su^  (174S-K16)  ftMti  teaanu  oMu  (Paiia. 
rooo):  alia  ibe  chief  hiHoriea  on  like  Trench  Rcvolulioa  asd  (be 
^^pllln^k  empire.  (J.  Hi.  R.) 

■IFAKAi  qipuenlly  ibe  nime  of  certain  Urge  Ualaguy  lemun 
neuly  allied  to  the  IHDU  (f.t.)  but  diwingniibed  by  Ibdr  long 
taili,  and  hence  referred  to  a  genua  apart — PttfOktm,  of  wbtcb 
three  apedi*,  with  aevcnl  local  ncei,  arc  recogniicd.  Sifakat 
ate  very  variable  in  colouring',  but  alwiyi  ibow  a  large  amount 
ot  while.  Tbey  anodate  in  partlei  and  are  mainly  arboreal, 
leapingfronbougtatoboughwithan  a^ly  thai  luggeiuflyiDg 
Ihrangb  the  air.  When  on  the  ground,  to  pan  from  one  clump 
of  tteea  to  another,  they  do  not  lun  on  all  faun,  but  Hand  erect. 


Thi  Cnnnied  Sifaka 


(Pn^ilbiu  iiadema  cmtmUiu). 
■  Edwardi  and  Gnodidicr. 


and  Ibrowtng  ibeir  armi  above  their  beadi.  progrcn  by  a  leiie* 
ot  abort  jump*,  producing  an  eSect  which  il  deicribed  by 
travellen  a*  eiceedingly  ludicioui.  They  are  not  nocturnal,  but 
molt  active  in  the  morning  and  evening,  remaining  icaled  or 
curled  up  among  the  biaachei  during  Ihe  beat  of  tbe  day.  In 
diipoiition  they  are  quiet  and  gentle,  and  do  not  ibow 
much  inteUigence;  tbey  are  aim  leu  noliy  than  tbe  true 
lemun,  only  when  alanned  or  angered  '"*^i'^g  a  noiie  which 
hu  bten  compared  to  the  ducking  ot  a  fowl.  like  all 
Ibeir  kindred  they  produce  only  one  oSipiing  at  a  bjrtb  (aee 
Frduteb).  (R.  U*) 

SIOALOM,  ZiVISB  (i;Sg-iSj7),  French  painter,  bora  at 
Vit*  (Card)  lowardi  the  doie  of  1788,  wai  one  of  tbe  tew  leaden 
of  Ihe  romantic  movement  who  cared  for  treatment  of  form 
ruber  Iban  of  colour.  T\x  ion  of  a  poor  runl  ichoolmaiter, 
hi  had  a  tenible  ilruggle  before  be  wu  able  even  to  reach  Parii 
and  obtain  •dmililon  10  Gubin'l  itudio.  But  the  learning 
oflered  Iben  did  not  nqsond  to  hli  qiecial  needi.  and  be  tried 
to  train  bimielf  by  ulitary  iiudy  ot  the  Italian  maileit  in  Ihe 
gallery  of  the  Louvre.     The  "Young  Couitcaan"  (Louvic). 
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^■icfa  bt  exhibited  in  1811,  ti  tact  itlncted  (UCDtioa  uul  ou 
bougbl  fn  the  Loumboail.  The  piiDler,  however,  res 
il  u  bDI  u  cnty  ia  practice  and  xnigbl  to  meuure  bimKll 
■  mistitieT  sralivci  Iha  be  did  la  bis  "  LocuiU  "  (NIraa), 
■ad  asuD  in  "Atiuliah'i  HaMtcrt"  (Nantet),  1S17;  Both 
that  ureriu  ibowed  iacontcMible  power;  but  tbe  "Miioa  <A 
St  Jeteme  "  (Louvn),  wUdi  appcutd  at  tbe  uIod  oI 
together  with  tbe  **  Cradfiiloa  "  (loeageani),  wa*  by  lar  die 
mm  individual  of  aU  Ua  athlewajenla,  and  tiial  year  he  received 
the  aim  of  tbe  Le^on  of  Honour.  Tlie  teiiaa  and  t<»te  ol  bii 
pencil  were  not,  however,  rendntd  attractive  by  any  cham  of 


portnita,  when  lUai,  then  mInineT  ol  the  lataiot,  recalled  him 
to  Parit  and  entreated  him  with  the  (aak  of  oof^dni  the  SMine 
traco  of  tbe  "  Lait  Judsment "  for  a  ball  In  the  Palace  of  tbe 
Fine  Aiti.  On  the  eihibitloa,  in  the  Batba  of  Diodetlan  at 
Rome,  ol  Sifaloo'i  gigantic  talk,  in  which  he  bad  been  aided  by 
Id  pupil  Niuna  Bouniian,  the  artiM  wat  Waited  In  atale  by 
Gregray  XVX  But  Sigalon  wa>  not  deitined  long  10  enjoy  hia 
tardy  luaiouii  and  the  oomparallve  eate  procured  by  ■  imaD 
fovemracnl  penaioa;  relunlTig  10  Rome  lo  copy  fome  pendanta 
in  IheSiiline,  be  died  there  o(  cholera  on  the  9th  of  Auguat  iSjT. 
■14AM  PD  (ofBdally  SUd  Fu),  tbe  opiul  of  ibe  pravince  of 
Sben-H,  N.W  China,  in  m*  if  N.,  lOS*  jB'  E.  Shi  H«ing-ii 
(i46-iioB£.),thefinl  univntil  emperor,  catablabed  hii  capital 
■  le  ol  the  modem  Si-gaa  Fu.  Undo  tlie 
(  Han  dynaity  (loA  ■.c.-*ji.  ij]  (his  dty  wu  called 
Wa-nan  and  Nui-tbi;  under  the  euiem  Han  {:i.D.  15-391)  it 
wu  known  aa  Yang  Cbow;  under  tbe  Tug  {61S-907)  la  Kwan- 
nui;  under  tbe  Sung  (oAo-iti;)  u  Yung-hing;  under  the  Yuan 
and  Hing  (ll6o-ii44)  as  Cu-al  During  the  'n'in,  Han  and 
Tang  tiyatttia  tbe  diy  wai  uaually  tbt  capital  of  tbe  empire, 
and  in  liie,  populalion  and  wealth  It  b  iiiQ  one  of  the  nwat 
important  dlie*  of  China.  It  wu  10  Si-gan  Fu  that  the 
anpena-  and  dowiger  emprcat  retreated  on  the  ciptore  ol 
Peking  by  the  allied  aimia  Id  Auguit  isfooi  and  it  wai  once 
again  conititDtcd  the  capital  of  the  empire  until  tbe  tolLowing 
■pring  wben  the  court  lelunxd  lo  Peking,  after  Ibe  coadution  of 
peace  Thecily.irhich  isa>i|u>re,i3pretli]y  tiluitedonground 
riling  fmn  the  river  Wej,  and  iidudea  wilUn  it>  liinils  tbe  t>io 
disuJct  alio  of  Ch'ang-gan  and  Hieu-ning.    Ita  walla  are  Utile 

'-  ind  maaaivenoi  to  tboae  ol  Peking  while  Ila 

eraod  better  deiendedtbanany at  tbecapilal. 
Tbe  populaiion  ii  aaid  to  be  1,000,000,  of  whoa  so,ooo  are 
olana.  Situated  in  Ibe  buin  of  tbe  Wd  river,  along 
a  [be  great  nad  which  connecta  noilbera  China  with 
Central  Aaia,  at  a  pcini  where  Ibe  viUey  opcnl  out  on  the  plains 
of  CluM,  Si'gan  Fu  occupia  a  itnlcgical  position  ol  great 
importance,  and  T^xaledly  in  tbe  annals  of  tbe  empire  has. 
[utory  been  made  around  and  wilhln  ita  walls.  During  tbe 
H:iboouiwdan  rebcHion  ll  waa  besieged  by  the  rebels  for  two 
jran  (1S6B-70),  but  owing  to  the  stienglh  al  tbe  forlificalions 
il  defied  tbe  efforts  ol  [Is  BHailants.  Il  is  admirably  lituafed 
as  a  trade  centre  and  serves  aa  a  depot  for  the  silk  from  Cbeh- 
kiing  and  SKcb'uen,  Ibe  lea  from  Hu-pch  and  Ho-nan,  and  the 
lugu  from  Ssecb'aen  dealined  (or  the  markets  ol  Kan-suh. 
Turkeslan,KuUsaiidRBada.  MarcoPDlo,speakingDf  Kenjanfu. 
•1  tbecity  was  then  also  caDcd,  says  that  it  was  a  place  "  ol  great 
trade  and  industry.  Iliey  have  great  abundance  of  silk,  from 
which  Ibey  weave  dothi  of  sQk,  and  gold  of  divna  kiucb,  and 
they  abo  manufacture  all  lorta  ol  equipments  for  an  aiiny. 
They  have  every  necessary  ol  man's  life  very  cheap." 

Several  ol  the  temples  and  public  buildings  are  very  fine,  and 
many  hislorical  numunents  are  found  wilhln  and  about  the 
walls.  01  ibeae  Ibe  luat  iMt:bleb  tbe  Nesloiian  lablet, which 
was  accidentally  discovered  in  1615  in  the  Ch'ang-gan  suburb. 
IV  (twa  slab  which  bean  Ibe  inscription  Is  7)  ft.  higb  by  3 
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SIGEBERT  OF  GEMBLOUX— SIGHTS 


8IGBBERT  OP  OBHBtOIFZ  (c.  1030-1  xx  3),  medieval  chron- 
icier,  became  in  early  life  a  monk  in  the  Benedictine  Abbey  of 
Gembloux.  Later  he  was  a  teacher  at  Metz,  and  about  X070  he 
returned  to  Gembloux,  where,  occupied  in  teachixig  and  writing, 
he  lived  UQtil  his  death  on  the  5th  of  October  ixxa.  As  an  enemy 
of  the  papal  pretensions  he  took  part  in  the  momentous  contest 
between  Pope  Gregory  VII.  and  the  emperor  Henry  IV.,  his 
writings  on  this  question  being  very  serSdceable  to  the  imperial 
cause;  and  he  also  wrote  against  Pope  Paschal  II.  Sigebert's 
most  important  work  is  a  Chronetjraphia^  or  universal  duonide, 
according  to  Molinier  the  best  work  of  its  kind,  althou^  it 
contains  many  errors  and  but  little  ori^nal  information.  It 
covers  the  period  between  381  and  xxxx,  and  its  author  was 
evidently  a  man  of  much  learning.  The  first  of  many  editioxis 
was  published  in  15x3  and  the  best  is  in  Band  vL  of  the  Menu- 
menta  Germaniae  historica,  Scri^ores,  with  valuable  introduction 
by  L.  C.  Bethmann.  The  chronicle  was  very  popular  during 
the  hCter  middle  ages;  it  was  used  by  many  writers  and  found 
numerous  continuators.  Other  works  by  Sigebert  are  a  history 
of  the  early  abbots  of  Gembloux  to  1048  (Gesta  abbatum  Gem- 
Nacensium)  and  a  life  of  the  Prankish  king  Sigebert  III.  (Vita 
SigeberH  III.  regis  Austrasiae).  Sigebert  was  also  a  hagiographer. 
Among  his  writings  in  this  coxmezion  may  be  mentioned  the 
Vita  Deaderici,  MeUensis  episcopi,  which  is  published  in  Band 
iv.  of  the  Monumenta,  and  the  VUa  WicberH,  in  Band  viii. 
of  the  same  collection.  Dietrich,  bish(^  of  Metz  (d.  984)  was 
the  founder  of  the  abbey  of  St  Vincent  in  that  dty,  and 
Wicbert  or  Guibert  (d.  96a)  was  the  founder  of  the  abb^ 
of  Gembloux. 

See  S.  Hincb,  De  vita  et  scripHs  SigiberH  CenMaamsis  (Beriin, 
J841) :  A.  MoUoier,  Les  Sources  de  I'histoire  de  France^  tomes  ii.  and 
v.  (1902-1904);  and  W.  Wattenbach,  DetUscklands  Geschiehti' 
quetten.  Band  u.  (Berlin,  X894). 

8I0BU  FRANZ  (X894-1903),  German  and  American  soldier, 
was  bom  at  Sinsheim,  in  Baden,  on  the  x8th  of  November  1824. 
He  graduated  at  the  xnilitary  school  at  Carlsruhe,  and  became  an 
officer  in  the  grand  ducal  sovice.  He  soon  became  known  for 
revolutionary  opinions,  and  in  X847,  alter  killing  an  opponent  in 
a  dud,  he  resigned  his  commission.  When  the  Baden  insurrection 
broke  out,  Sigd  was  a  leader  on  the  revolutionary  side  in  the 
brief  campaign  of  1848,  and  then  took  refuge  in  Switzerland. 
In  the  following  year  he  returned  to  Baden  and  took  a  con- 
spicuous part  in  the  more  serious  operations  of  the  second 
outbreak  under  General  Louis  Mieroslawski  (X8X4-X878.)  Sigel 
subsequently  lived  in  Switzeriand,  England  and  the  United 
States,  whither  he  onigrated  in  1852,  the  usual  life  of  a  political 
tezile,  woiking^  in  turn  as  journalist  and  schoolmaster,  and  both 
at  New  York  and  St  Louis,  whither  he  removed  i|i  1858,  he 
conducted  xnilitary  journals.  When  the  American  Civfl  War 
broke  out  in  x86x,  Sigd  was  active  in  nusing  and  training 
Federal  volunteer  corps,  and  took'  a  prominent  part  in  the 
struggle  for  the  possession  of  Missouri.  He  became  in  May  a 
brigadier-genend  U.S.V.,  and  served  with  Nathanid  Lyon  at 
Wilson's  Creek  and  with  J.  C.  Fr6mont  in  the  advance  on  Spring- 
fidd  in  the  autumn.  In  1862  he  took  a  conspicuous  part  in  the 
desperatdy  fought  battle  of  Pea  Ridge,  ¥^hich  definitely  secured 
Miffiouri  for  the  Federals.  He  was  promoted  to  be  major-general 
of  volunteers,  was  ordered  to  Vixginja,  and  was  soon  placed  in 
command  of. the  I.  corps  of  Pope's-*' Army  of  Virginia."  In 
this  capadty  he  took  part  in  the  second  Bull  Rui^  campaign, 
and  his  corps  displayed  the  utmost  gallantxy  in  the  unsuccessful 
attacks  on  Bald  Hill.  Up  to  the  beginning  of  1863,  whtti  bad 
health  obliged  him  to  take  leave  of  absence,  Sigd  remained  in 
command  of  his  own  (now  called  the  XL)  corps  and  the' XII., 
the  two  forming  a  "  Grand  Division."  In  Jtme  X863  he  was  in- 
command  of  large  forces  in  Penn^lvania,  to  make  head  against 
Lee's  second  invasion  of  Northern  territory.  In  X864  he  was 
placed  in  command  of  .the  corps  in  the  Shenandoah  Valley,  but 
was  defeated  by  General.  John  C.  Breckinridge  at  Newmarket 
<i5th  of  May)r  and  was  supierseded.  Subsequently  he  was  in 
command  of  the  Harper's  Ferry  garrison  at  At  time  of  Early's 
raid  upon  Washington  and  made  a  brilliant  defence  of  his  post 


(July  4-5,  X864).  He  resigned  hi^  commission  in  May  1865,  and 
became  editor  of  a  German  j6umal  iti  Baltimore,  Maryland. 
In  1867  he  removed  to  New  York  City,  and  in  X869  was  the 
unsuccessful  Republican  candidate  for  secretary  of  state  of  New 
York.  He  was  appointed  collector  of  internal  revenue  in  May 
1871,  and  in  the  following  October  he  was  dected  register  of 
New  York  City  by  Republicans  and  "reform  Democrats.'* 
From  X885  to  1889,  having  previously  become  a  Democrat, 
he  was  pension  agent  for  New  York  City,  on  the  appointment 
of  President  Clevehmd.  General  Sigd's  last  years  were  de- 
voted to  the  editorship  of  the  New  York  UonUdy^  a  Goman- 
American  periodical.  He  died  in  New  York  City  on  the 
21  St  of  August  X90S.  A  monument  (by  Rari  Bitter)  in  his 
honour  was  unveiled  in  Riverside  Drive,  New  York  City,  in 
October  1907. 

8I0BR  DB  BRABAMT  [Siohzek,  Sioiesi,  Sygeuus],  French 
philosopher  of  the  13th  century.  .About  the  facts  of  his  life 
there  has  been  much  difference  of  opinion.  In  1266  be  was 
attached  to  the  Faculty  of  Arts  in  the  University  of  Paris  at  the 
time  when  there  was  a  great  conflict  between  the  four  "  nations." 
The  papal  legate  dedded  in  1266  that  Siger  was  the  ringleader, 
and  threatened  him  with  death.  During  the  succeeding  ten 
years  he  wrote  the  six  works  which  are  ascribed  to  him  and  were 
published  under  his  name  by  P.  Mandonnet  in  X899.  The  titles 
of  these  treatises  are:  De  anima  inidlecHva  (1270);  Quaestiones 
lopcaies\  Quaesliones  natnrales;  De  aetemitate  mundi; 
Quaestio  ittrum  kaec  sit  vera\  Homo  est  animal  nttUo  komine 
existente;  ImpossibUia.  In  1271  he  was  once  more  involved  in 
a  party  struggle.  The  minority  among  •the  "  nations  "  chose 
him  as  rector  in  of^xnition  to  Uie  elected  candidate,  Aubri  de 
Rheima.  For  three  years  the  strife  continued,  and  was  probably 
based  on  (he  (^position  between  the  Averroists,  Siger  and  Pierre 
Dubois,  and  the  more  orthodox  schoolmen.  The  matter  was 
settled  by  the  Papal  Legate,  Simon  de  Brion,  afterwards  Pope 
Martin  IV.  Siger  retired  from  Paris  to  Li^.  In  x 277  a  general 
condemnation  oi  Aristotehanism  induded  a  spedal  clause  directed 
against  Boetius  of  Denmark  and  Siger  of  Brabant.  Again 
Siger  and  Bemier  de  Nivdles  were  summoned  to  appear  on  a 
charge  of  here^,  especially  in  connexion  with  the  ImpossibUia, 
where  the  existence  of  God  u  discussed.  It  appears,  however, 
that  Siger  and  Boetius  fled  to  Italy  and,  according  to  John 
Peddiam,  archbish<qpi  of  Canterbury,  perished  miserably.  The 
manner  of  Siger's  death,  which  occurred  at  Orvieto,  is  not  known. 
A  Brabantine  chronicle  says  that  he  was  killed  l^  an  insane 
secretary  (a  €ierico  sua  quasi  dementi).  Dante,  in  the  Paradiso 
(z.  X34-6),  says  that  he  found  "  death  slow  in  coming,"  and  some 
have  concluded  that  this  indicates  death  by  suicide.  A  X3th- 
century  -soxmet  by  one  Durante  (xcii.  9-X4)  says  that  he  was 
executed  at  Orvieto:  a  ghiado  il  ff  morire  a  gran  dohre,  Nella 
corte  di  Roma  ad  Orbivieto.  The  date  of  this  may  have  been 
X283-X284  when  Martin  IV.  was  in  residence  at  Orvieto.  In 
politics  he  hdd  that  good  laws  were  better  than  good  rulers,  and 
criticised  jajal  infallibility  in  temporal  affairs.  The  importance 
of  Siger  in  philosophy  lies  in  his  acceptance  of  Averroism  in  its 
entirety,  which  drew  upon  him  the  opposition  of  Albertus  Magnus 
and  Aquinas.  In  December  1270  Averroism  was  condemned 
by  ecdesiastical  authority,  and  during  his  whole  life  Siger  was 
exposed  to  persecution  both  from  the  Church  and  from  purdy 
philosophic  cpponents.  In  view  of  this,  it  is  curious  that  Dante 
should  place  him  in  Paradise  at  the  ade  of  Aquinas  and  Isidore 
of  Seville.  Probably  Dante  knew  of  him  only  from  the  chronider 
as  a  persecuted  philosopher. 

See  P.  MaAdonnet,  Siger  de  Brabant  et  FAverroisme  latin  du 
Xlllrsiide  (F.-iboufg,  1899);  G.  Paris,  *'  Si^r  de  Brabant  "  in  La 
Poisie  du  moyen  dge  (1895);  and  an  artide  in  the  Rente  de  Paris 
(Sept.  fat,  1900). 

SIGHTS,  the  name  for.  mechanical  appliances  for  directing  the 
axis  of  the  bore  of  a  gun  or  other  firearm  on  a  point  whose  position 
relative  to  the  target  fixed  at  is  sudi  that  the  projectile  will 
strike  the  target. 

Gun  5tciUf.— Until  the  19th  century  the  only  means  for 
sighting  cannon  was  by  tHe  "<Hne  of  metal" — a  line  scored 


lit 'a  Telescopic  Sight. 

By  pcritiiMiaa  of  the  ConiioUcr,  H.M.  Suiiar 


PlietJ,  Fried'.  K'upp.  A  .G. 

Fig.  14. — Krupp  Indq)endcnt  Line  of  Sight. 


of  [lie  line  of  atal  to  Ibe  uii "  (Uayd  ud  HuUsck,  f 
Tlw  line  b(  Bietal  dos  ikM  ronw  aadcr  I  be  definition  oE  ligbu 
ipnn  abcne.  la  the  yeMX  t&oi  ft  propottJ  to  use  BightA  was 
■ent  to  L«d  Nelun  foi  opinion,  uid  elicited  the  {oUowing 
teplj:  "  As  to  the  plui  for  pointing  ft  gun  truer  lliftn  we  ' 
present,  if  tlie  penoo  oomei,  I  iliftll,  of  count,  bok  M  It, 
hippT,  il  nsxBuy,  lo  me  it;  hut  1  hope  we  thiU  be  ftb 
anil,  to  set  B  doee  lo  oui  enemiei  (hftt  our  shot  oinnal 
tie  object"  Oettei  to  Sir  E.  Bciiy,  Mftrch  g.  i8oi}.  Time 
vecki  bier  the  Sect  nndcT  Sir  Hyde  Fftrker  ftnd  Nelwii  uiled 
Ihiouch  Ibe  SoBOd  on  iu  m;  to  Copenhftgen.  In  replying  to 
the  Bans  of  Fott  Ebistm  no  execution  ni  done,  u  IlK  long 
nn^  node  It  hnpoaible  lo  by  the  guna  (Lloyd  and  Hftdoock, 


p-  a)- 

Tbea 


k*«^a 


projectloA  berana  1 

tt  ieavn  the  borr,  „, . 

comtBiMiI  ftciian  tt  Uieee  two  locm  the  fmih  et  the  projectile  i>  i 
pmboia.  It  pun*  one  equal  ipaia.in  equaJ  timet,  but  Idliwtih 
>E  Knlindiic  idodty  iccordlai  to  ilie  lonnalft  *-l|^.  wheie  * 
11  the  brifht  Idlen  thrn^.  { Ibe  tuns  of  fnviiy,  (nd  I  [be  time  of 
■ifbt.  Fnm  B(.  I  k  wiube Ken  tliftt  in  lime  •tamU the  projectile 
would  bftn  {■Deo  144  ft.  (oC:  therefore  losiilcE  T  tbe  (lit  muu  be 
nuKd  M  a  poiu  144  ft.  nr^aOy  tbove  C.    TUi  Iftw  holds  imd 


ftlso  in  ^  for  Tcry  low  vdeei[ks,  bat,  where  [he  veloei(Lfs 
the  retardfttloa  is  fRftt,  the  pr^ectUe  tikes  losfir  lo  [nv 
iBCceetfiai  space,  ud  eaoscquentlv  the  time  of  fliffhl  for  ftn; 


e  is  the  uls  at  the  ben.  at  the  dinn,  A' 

I  B  the  (fiseut  tifhi.  S  the  tftOBot  sichl ,  A1 

t  fRster  elevotiooa  thu  this  at  aiiiiiJe noiui »  umii  m «i 

■etfttietuksstr  angles  the  diipen  sight  ts  so  used.  Cum  a 


isniiMllll  to 
bedrvftnces 


pan  of  the  19th  ecntofy  Cok 
■McortufOtdght.    Itwi 

^tu  f  I    'tit  by  Mftior.C 


this  «»  adapted  by  tiie  amy  In  ia4G.    In  the  ci« 

—     wss  used  ui  ooaiuiKtioB  with  [be  diiput  tiriit  above 

lefeiRdjo.  Thetn^eoisiiht  (nef^.  J)  wft>|TidiutedindegRei 


--_...    .hetineoi. 

.    There  were  Ibia  i 

be  tanient  lighl  was  claced 
the  csscable,  vcty  Uttle  m 


enent  could  be  given  to  it,  id 
longnn^es.  Thlswuol  wood; 

be  layed  si  elevations  below  the  djspaiif 

KB  that  in  ordei  to  itiilii  T  the  axis 
iJ[«bove  T  equal  10  TG,  while  th* 


i  n^rSid-in  adTto 

y  pRnxiniDii*!  to  the 
>.  TUs  angle  is  called 
Is  conitsnt  and  is       Fio.  J. 

light  thcoiigh  D  foals        ^^ 
le  sight  Mu  used.  The  fonnula  for 
itlng  ridins  X  tangent  ol  the  anrie 
I  '"u^  J"  gruJuai^gnphie. 

1.,^  ..  -         .-     It  will  be  seen  fnm  fig.  4  that 

the  gun  and  taiget  ate  on  the  Mme  boriioatil  plane  the  aids 
a  be  cquady  well  directed  by  bcliniag  It  to  Ibe  horiKvtal 
rou^h  [be  requlsie  1 
rvmtion."  end  Ibe 

ine  nuide  long  tt 

I  the  breech  of  the  I 

mcalled"  quarter        .. 

Such  were  the  lights  in  use  with  smooth-bore  guns  in  Ibe  first  hell 
of  the  last  onlury.  Tinnnl  dghls  vm  not  much  truued  at 
bit.  Captain  Hauhaln,  R.A.,  says  in  his  description  o(  ten- 
Ing  sigbts  (Obs- 
liinal,—  ^- 


.— Theory  of  Tangent  Sight. 

inly  slightly  out  of  the  perpendisilsi',  a  lew  taps  of  the 

modify  an^  tnfling  error-" 

luctioB  of  nSing  necessitated  an  improvement  in  ^is 

i--.-- ,-- tantmodi&cationinlhem.   Itwitlound  that  protcctllei 

fired  rrom  s  nBed  gun  dcviited  laterally  from  the  line  of 
fireowtrgiotheaiaalspinaltheproiecille.andthstilthe   3*?*' 
spin  were  nght-handtd,  as  in  the  Britlib  service,  the   "■* 
cfevianon  WIS  to  [he  tight.    This  devialion  or  derivation    •"*" 
Is  usually  called  drift  (lor  further  details  see  Ballisticj).    The 

1  ol  drill  for  each  nature  of  gun  at  different  ranges  was 

iiKd  by  actual  Itring.    To  aveirome  drift  the  aiis  must  be 
I  10  the  left  of  the  urgM,  and  the  amount  will  increase  with 


In  fig.  5 (plan)  at 


rann  HT.  If  It 

T-DT.   HFT 

uiaing  [he  projectile 


by  inclining  [he  socket  thnnis 
-  the  left,  so  Ihst  I 
I  oMch  Is  carried 


SIGHTS 


UDI    ol  Mt   dcBectloa    pnen-llic   wMviit   cu   ovty   be 

le  bH^  oi  tangHt  vsk  for  Any  dcgnc  of  devBiioii  b  [ivcn 
■amnem  Accunc?  by  the  nmih  tuIc  for  cuoiUr  meuuTC 
-T^^TT- when  E  u  Cbt  uglc  <j(  devKtion  ID  minii  to,  t  tbc  bdght 


which  i^Iauvc  ttw  notcb  (rom  H  to  H'  (k  fi|.  6)1  u 
HH'-^.bm  !nlhU€«R-i-^.-.HH'-j5|j5.th.» 
■mgli  sC  deflection  l>  HFH'.  ud  tha  cu  be  detamined  1 


Fit  6.— CtuTcclL 


^  lUy.    Tbii  mu  anviEKl  leu'  by  •  niovible 

[I1J|J"»*"     leal  cvryipK  the  ■iKntiog  V.  worked  by 
I-  --  neuu  of  II  miU-bead«I  aorw  provided  with 


it  d(  dh  miauH  u  be  fiven;    a  clampjni 
mnd  lever  were  provided  (lee  fig,  7). 

Fore-Hihu  varied  in  patlem.  bome  icrewed  in.  flherB  dropped 
Intoaiocketandwereaecuredbva  bayonet  joint.  Two  main  ihapn 
<imFadoii(edfi>rlheBfi«— (heacornindthehiKibacli.  ln«niction 
in  ihe  lue  e(  •i|h»  wu  baad  on  tbe  principle  oTKCuiing  nniforniity 

N.  laying  by  full  lijUi  enjdned. 

h^  ihi 

F.0.8^U^;ngbyF«U      S'g"ll^;^-,'£-ta'?'-^' 


■jglii  and  tbc  tareet  muR  be  in  line  " 
iPiiU  ArtiilBj  fninint.  1401}  bee 
le  eu1)r  dan  □(  liBed^guna  tangent  •ighti  kave 

niiwr  diilereocH  the  lanpnt  tiglit>  were  the 


ment  ol  the  modern  ught  Itaa  lollowcd  diBen 
(o  the  nature  and  utt  of  tbe  gun,  and  muR 
Kpinte  bead*, 

S^Oifar  ItiOU  ArUOtry. 


T,  no  great  advance  wai 
Scott 'a  teleacotnc  li^t. 
If  ol  a  teleecDpe  inounled 

jy  meau  c<  a  am»-levei 
I  aiia  on  wbkli  the  trie- 
Ma  jorL.K.Sc«i.R. E.. 

lengln:  "  I  had  nad  in 
!  of  aome  eiperimentariiring  carried  out  by 
It  the  turret  of  H.MS.  '  Clatlon.'    At  ■ 


nnce  ot  100  yda.  00 1  poftctly  cahn  da^  iht '  Houpur '  And  atvcral 

{«j(./.  PfscWrtfirvol.  JiR.   Till  of  .Shu  I     -    -         '™!'"'"« 
the  lioldng  of  one  wheel  had  long  beci' 

that  tbe  track'rf'lhririKek  of^Briil 
la  60',  BO  that,  for  every  inch* 


I  field  aniilery  guD-^niagea 
1 1>  lower  than  the  other,  ilie 


whole  ayatena  ia  turned  through  on 

„!Xig!>(j.,x«.w„,-.„.i.,w,. 

Referring  to  the  cakoUtioni  given  above,  IhU  U  equivalent  to  i' 
deflection  for  every  degree  of  clevaiian,  which  amount  had  10  be 
given  towarda  the  high^  wheel.  Thia  cnnipUcation  ia  eliminated  in 
ScDtt'i  Bight  by  aimply  levellinl  the  CToaa  avU  of  the  leleBCope. 
n.i.—A . .1. — -"teleBcopieiighta.    PeiKinal 


Ihii  bvbbb 

_^.. friafter  the  target  I 

bv  elevating  Idl  the  bufiile  _ ,  „ 

pletely  oanccakd  target  the  angle  (f  aighl 
difieience  Of  levd  are  Known  or  can  be  mca 

tun  Hubiebuently  byed  by  putting  the  range  in  yarda* 
theaiitht  dnim  and  eleuatiM  or  ' '"  -"-  "■  " 


(^"ilLdw 
miled  and  haab 


atiM  or  depreiaing  tin  tbc  bubble  ii  central 
-.  Millmnain  an  that  the  fight  ha>  to  be  rr- 
!  gun  ia  fired,  and  the  amount  of  defleaion  la 

Lhough  no  longer  uacd  with  quick-filing  pum, 
modem  Hghta. 


Tbe  faUfcdjction  at  tnudoiilHa  fnu  ncoUIif  bxI 

a  &ud  endle  obMkI  ladiu  u  be  utadted  to  (lie  noi 

irf  IhE  nmntuiE.  u  Ihlt  tbe  im^ly  al 

^■.  Ukxaar  lifhu  oa  the  rockiiw-bu  cniiciple'(iK  telm) 

■**^  om  inondiml  lor  47-ia.  Q.P.  (uib  on  feekl  mountinp; 

tbeie  ircfats  admii  of  aintiniiaiu  lavipEr  ■-■■  ^^  ' — *  — " 

be  renovvd  when  the  [un  ia  find.    The  iiKm 

caocahaat  (er  o«'i  own  suu  ud  the  cmainly  o(  bdng  oiled 
m  to  enguc  coflctaltd  tvvet>»  bnwht  iodirrct  taying  into  creat 
nnnnicc  ^  alio  AnTILLiat).    llua.lDnii  oi  Uyiiji  ii  oltini 


aiming  point  doie  by.  but  froqi 

-^^s  ^luadnDt  elevation  la  prv- 

iheg  the  taijM  la  coapletely 


SIGHTS 


«d  «^t>*^  ouadnoi  tlm£a  by 
•In.  ^aS'i  iifht  bee  abm}  — 


■tcDUDc;  u  mDucTB  (UDB  thk  la  effected  by  what  b  tedulcatly 
called  iW  "  indefieBdeK  Hoe  al  liclit"  (aec  Okdnahci:  ^iiB 
EftmpmtmO).  liiaobKiaed bydlfleimineaaala diRenteoantrlea. 
but  [he  ptiacipte  u  tha  aaiae.  There  out  be  two  aeta  <d  devatlof 
gmn,  oat  viuch  btii«>  the  uii  of  the  gun  and  tbe  alghca  tatetber 
oa  to  the  tanti,  thui  GixUde  tbe  angle  of  ligtit  aad  aln  paialing 
the  axb  oC  the  run  al  the  Urrel.  anil  1  leaiild  by  which,  ladependent 
d  the  acht  wfcich  mnuni  btd,  the  elevalion  due  to  the  ranir  can 
be  fivea  to  tbe  fun  and  read  by  tneana  ol  a  poiDter  and  dial  markHl 
B  yank  for  raiwe.  Thu  latter  U  fhown  in  the  Knipp  equipment 
(Pbte.  ^.  14I.  IB  which  Ih*  fight  ia  attached  lo  the  cndk.  but 
dm  ael  BBVE  with  it.  The  hand-wheel  that  icnwa  the  gun  and 
cradle  down  at  the  •ana  time  aaew*  tbe  •icht  up.  and  vice  vena. 
When  the  target  !•  csmpletdy  concealed  it  !•  occeeian'  to  lay  the 
fnn  on  an  ainini  polnl  aon  or  kaa  out  of  the  line  of  Ere.  or  to  lay 
na  a  "  i&Tclnr     with  a,  large  amouDt  el  deieclioii,  and  to  align 

urget,  and  aftcrwanh  perhapa  to  miaitr  tbe  I  ne 

other  diMaat  objed.  all  of  which  require  a  f  of 

delectiao  than  it  anorded  by  the  deflccllDn  I  th 

Aiwifmt,  B^r  huprovitcd  detachable  deflection  ac  Dd 

lore  light,  railed  gun  area,  were  1  « 

accurate  and  iiwilBdent,  M  it  q  0* 

Hedlon.  and  only  a  •igbl  that  ai  nd 

ally  laiirfy  the  reqiiireiBeiita.  ric 

na  Hnpletf  (am  B  a  circular  araduated  ch 


St'or'^t'r 


UKd  lot  piclring 


neotfiir 


ordialBchti. 

exd  is  the  Frr 

The  alUmatnr,  or  i^hl  profjer.  haa  a  bteni  movenic 
latfd  bf  the  dnim  on  the  right  lumcd  by  1 
-cw.     Tlie  dnra  ia  divided  Into  loo  anduatio 
inio  plate  below  ti  divided  Into  4  qi 
anJachqi-'—  ' —  ' 

headed  •ocw.  The— 

id  oaay  aightt  u  a  rectangular  boa  clo* 
at  one  eod  by  a  darkened  glan  with  _ 
bright eroiL  Itauieiigraphicaliydcacribcd 
in  a  Fmcb  teil-book  Ihuc  "The  layer. 
keeping  fail  eye  about  a  foot  from  (he 
T-"— -I—  —I  workint  tbe  elevatint  wheel. 
imikn  the  horimnial  hue  dance  about  tbe 
bndKape  until  it  dancea  on  to  the  taint; 
then  wofkiog  the  traveriirg  gear  be  doea 

bringing  hia  eye  cloae.  he  bringa  the  Inter, 
•eition  on  to  Ihe  targeL"  In  the  Krupp  art 
•^t  (<ee  Plate,  fig-  14).  the  gocuDmetric 
•ight  H  placed  on  the  top  of  the  arc  In 
tbe  French  field  Q.F.  anillny  the  intcr- 
ttiediate  carnage  (••«  deicription  aod  dia- 
ORONtiics:  fieU  SnipauMi)  carriet  tbe  Bghi. 
_ «  tbe  tedpiogtiiit  nghl  for  the  i-s-1b.  eun.  The 
throofh  a  aocket  in  a  pivoted  bracket  which  ti  pnnrided 
•itb  a  level  and  a  damp;  the  level  ia  fined  at  the  carrrct 
'  angle  lor  drUt;  IT  the  right  <aa  l>  eapedally  liable  to  be 
the  c«  on  ateep  bilbidci)  ia  tilted  away  Irom  Iha  anele 
■•  —  ■-  rcitsied  bv  boviw  the  bracket  till  the  bubble 
-  jeotnl,  aad  then  damping  it. 
ndirecl  laying  ■  tbe  rule,  elevition  being  uiually 
^vin  by  cfinsmeter,  dhcctiai  Gy  laying  on  bandecoli  marking  Out 
Ae  Kne  of  &n:thcn.  when  tbe  directinn  haa  been  eflahliihtd. 
an  laaiKary  Bivk,  uiually  in  rear,  la  lelected  and  the  line  Irantferred 
••  k,  ,M  Bicht  tlH  maih  kieplaod  by  a  lamp  Innallcd  in  rear 


•f  the  njfcllJuO  it  ce 


"i?liw™ 


light.    Tbelcavei 

■Iher  forward  cr  nvene  laying,  "hie 
>nbole,  and  that  of  tbe  tangent  lighi 
laylni.    Foredgbt*  an  made  right  and 


II  tenant  alghta  an  interchangeable,  tbe  graduationi  an  cat 
tha  honionta]  edge*  above  and  below,  n  that  the  liiht  can  be 
inged  [mn  right  to  left  or  vice  vena  tv  lODOviag  and  revening 
!  bu.  Howunr  iigbti  an  vertical  aad  do  not  allow  for  drifti 
ly  an  graduated  m  d^eea  only.  Gonioatetric  li^  have 
._enily  been  mtrodoced  laio  Biitiih  liefe  anlllery.  TlB  cattem 
B  that  of  *  trae  dght.  that  ia  lo  By,  the  baae  plate  h  capable  of 

angka  to  tbe  Bida  of  the  gun.  and  haa  soaa  iplrii-lewb  and  a  (laduaied 
-' — iting  dnuD  and  indcpandeot  deflection  leale,  ao  that  conpenu- 
lorlevel  of  wheela  can  be  given  and  quadnni  elevation, 
•mootb-bon  daya  the  term  nanai  meant  a  piece  of  ordnance 
_.  _  pecuhar  ahape  leatlng  oa  a  bed  at  a  fixed  angW  id  quadnat 
elevation  of  ts  .  It  waa  tanged  by  vaivini  tbe  chvee. 
and  kved  fcTliBe  by  mennTS  t^^iS  nlumbbS.  iT** 
abgnedoo  a  picket.  The  ttnn  moitar.  thoi^  not  uied  **'<n™' 
in  the  Biitieb  eervlee.  b  atiU  retained  elaewbere  to  aignify  very  ihort, 
bige-cabbn  howitaen.  raouBled  on  a  bed  with  a  ndninium  angle  of 

-' Ion  of  4S',  which  with  tbe  fuB  charge  wniU  give  the  maiSBua 

Range  b  reduced  by  Incieaidnt  the  (ogb  of  elevatioB  (by 

leter)  or  by  biIk  reduced  chargea,     1b  the  9-45-in.  Slioda 

ler,  which  b  leally  a  raotlar  a>  defined  above,  direction  b 

bv  ineana  of  a  pointer  on  the  mountlnt  and  a  graduated 

1  the  bod.    For  a  deaBipeion  of  Coen  panoiule,^'  ghoM  " 

__  ..tbw  lorou  rf  ■■gbtv  «  Colooel  H.  A.   Betl2l.  l/edrm 

Cw  «d  Gumun  (Wbdwich,  ijn).  and  far  eighta  und  mihe 

'  xl  Sntet,  Colonel  O.  M.  LiiMk.tMaiHc(  nd  Ornmiry  (New 

and  London,  1907), 

SillUiftr  CooH  Dtfna  ArOitrj  {Fiai  Armamtmli). 

mounlingi  at  a  conAtaat  height  (eaceg 

above  the  horiiontal  plane  on  wUch  ih 

Uiprli  move,  and  that  cooieqiienlly  tbe  ani 

if  light  and  quadrant  elevaciod  for  every  np 

:an  be  calculated,  developmenti  in  Hl^ta,  ir 

luadrani  elev(lioa.'"Mmar^^raveme^i' 

angent  Bgfat*  ccrtatBly  wen  made,  notably 

Lutomatic  cbmp,  but  quadrant  elevation  - 

nainly  uied.  and  In  tbe  cut  of  gun 

with  poBiioB-Gndeia  («  RAHca-n . 

^iiu  could  be  layed  for  direction  by  meana  a 

inier  on  the  mounting.  A  itraMit-edgc  or 
rtical  blade  (eee  fig.  17)  waa  placed  above  tbe 
if  of  the  tangent  ajrht,  and  m  Km  caaea  on 
e  fDrr-iight  aa  wcu,  to  facilitate  bying  for 
le.    Thii  enabled  tbe  gun  to  be  byed  Iron  *'"■  '>- 

me  little  dinance  behind,  an  that  tbe  layer 
uld  be  clear  oC  ircoD,  ud  contbiuou*  bying  waa  (hm  pea- 
}le.  Tbe  amngeinenta  for  raving  quadrant  elevation  coci- 
.led  of  an  art.  calkd  Index  pbte  (eee  Sg.  IBI,  on  ihe  gun. 
■duBIed  in  degrees  lead  by  a  "leader'*  on  tbe  carriage.  A 
rd  icale  of  vimiihed  paper,  mwle  out  locally  for  quadrant  ekva- 
■n  with  regard  to  height  o(  ate,  w»  uaually  puttd  nver  tbii.  A 
conectioB  for  level  of  tide  waa  in  maoy  caiea  Beceeiary.  aod  waa 


6+ 

entoed  in^i  taUe  ar  pbounted  i 


ic.  iS,— Sketch  of  Index  "cliue  -. — 

Plus  ud  Radcr.         whidi  tha  wr  iMit,  (quipped  wim  • 

'e-ii|ht  OS  lilt  atmta,  Ac  In  tiw  taify  din  of  B,L  piu  nry 
l]e<ILiiiaEwuiii«]eialhe(iuten(if  rifbu,  ShMdiifhuiKRin- 
roduced  lor  dkanxwiiii  Bioaiitliici  to  mdmit  of  contiBiuRB  Inrini 
lor  line,  and  a  duk  cvgnved  for  yudi  of  nnR  duly  coiRcted  for 
beiibt .  and  alM  u  "  devuiaa  iBdlcuot."  Rpluid  the  iada  pliU 
■ndreider.  Aiin  BMbdeutiUery,  theiatMduclDnoftnndoaleft 
gum  brought  kbsut  •  RvoliitBii  la  bylBg  and  lighti.  Smalaltn 
powder  elw  nude  rapid  fitiiK  a  poaiiHlltvaad  a  nacearitv.  Coik 
.: ,...■ d MiMxipfc ajhtabecMiBe poaillile.  ThareducUoaof 


leKopkaiEhtai 


qghti  uT  ued  ot 


friction  by  improvvd  Dn p , 

of  electric  tring.  enabled  the  layer  not  only  to 
vun  himvtr.  but  i]»  tollreit  themomeat  hmenoiy  -on  uae 
mIdiH-bBr  ilEht,  which  had  been  lot  •nnw  time  [a  DK 
.  wae  bMniduad.  la  thii  ifiht  both  hlad  aad  Ion 
vd  on  a  rind  bar  pfvoted  about  the  cencre;  dw  rear 
V'-  — '-»«->  or  deprcaiH'by  a  rack  worked  by  a  hand-wheel  I  raiiM 
are  read  from  the  periphery  of  ■  dnni  the  fcn-ii^  and  leaf  of  the 
hiod-iiChl  an  provkfcd  with  amaU  dectrlc  clow  lampa  loc  niiht 
firing.  In  idditioa  to  there  ofwii  lighta  the  bar  auo  carriei  a 
sfhtug  telwopb  The  advaatigea  coopand  with  a  taafent  nght 
•n  that  only   half  tha   moveiBeDt   b   required   to  twee  the 

r™?*'^  are  eaaier  to  Tiad>  and  if  aaceeiary  can  be  t  by  another 
*'^"*'^  man.  lo  that  the  layer  seed  not  take  hie  eye  Iron  tb* 
teletoqie.  The  pattern  of  tekicope  uied  in  coait  defom  ia  that 
deiliDed  by  Dr  CooDun,  It  1>  an  erectinf  telMcope  with  a  field  of 
view  of  lo*  and  a  m'fi^ficatiaa  of  3  diameten.  and  admits  plenty 
of  lifht.  The  dlaataod-ihaped  pointer  i*  alwaya  In  f ocu',  focoeinc 
for  indi^uat  eyeiifht  !■  tf ecu  by  turoinc  the  nre-picce.  wUch 


black  powder,  and  the  eub  liEhts  and  all  In  innt  a 

DO  lonier  obioued  by  bansiai  doadi  of  iraokc.  it  ^ 

lidentum,  and.  aa  the  automatic  aliht,  it  wae  mntniduced  by  Sir 
C.  S.  Clarke,  when  ha.  aa  aapetintesdent  of  the  Royal  Curiiie 
Factory,  had  brought  ^n  nountinfi  to  luch  a  pitch  of  pericction 

t  it  directed  on  the 


Fid.  ig.— Theory  of  the  Auti 


Colonel  H.  S.  Watk*  , 
C.  B.  .deacribei  the  theory 
of  the  itaht  thui  (Pr* 

Ci>iHMuiu.-~Tlie  (III 

tea-lcvil— the  pialer  the  height  the  grBitet  the  accuiary.  Tbi 
racer  path  Dun  be  level.  Let  FB  (fii.  19)  reprcKnt  a  gun  at  heiehi 
BD  (bove  water-levFl  DC,  elevatnf  to  >uch  an  anile  that  a  ihoi 
would  (irike  the  water  ai  C.    Draw  EB  parallel  to  DC.    Iljielnj 

bciihi  F  reprejcnting  the  elevation  due  to  the  ranie  BC,  the  object  (. 

rquadrani.Vl"'Bcfi-ar..lc'o"«BliirE''^F-AB™ABE:  an< 
linceABE-BCD.iiBlMequaGABF-BCD.  BCDcanilwayibecal 
culated  Imm  the  fcnnula,  angle  of^iighl  in  minuIH  -^^.^^^^^^^ 
(t-heiEhl  of  gun  above  lea-level:  K-npge).  An  lutonutie 
aight  baled  On  the  Italian  eight  waa  tried  in  1S78-1B79.    In  thia 


__         Fio,  >a— "  Italian  "  Sght. 
c^  of  the  nwdtni  aulmalic  nght  b  made  dear  In  fin.  11  ai 
lljwbich  ihow  a  combineil  rackin^'bar  and  automatk:  eight. 

IheitddiH-bBTcanniliDlacamer*  fixed  10  the  ciadle.arocldni 
bar  t  pivotatTto  tha  canier  U  t,  a  B|^t  bar/cairying  the  ii(hti  ai 
_-j.^? 1 *n. i.!-^, 'by  arackf  into"-*-- 


ia  moved  by 

lengitvdiau 


■nindkofth 
the  ranfE  A 


pindle  of  the  hand-wheel  gean;  one  end  of  the  en 

" J '     The  worm  and  hand-wheel  are  inmwn  into 

-•au  of  the  clutch  I.  When  the  hand-wheel 
ie  uhti  can  only  be  moved  by  mran*  of  the 
in.  The  lint  of  Hiht  and  the  elevation  of  the 

■       The  r ■-  -'-• ■—  -' 

...uredt 
a  the 


meant  of  the  clevallng  gear  of  the 
meiii  of  the  vertical  ann  of  the  bent 

the  gun  the  tight  bar  it  defrated  to 
the  angle  of  Hght  lor  the  range  cone-     "■ 
•ponding  to  the  devition:     f  it  a 
lever  lor  making  allowance  for  ftate 
of  tide,  and  cf  b  the  icale  on  which  the  rite 
(nd  below  mean  aea-levtl  are  marked.     1 
light  ia  automatic  pure  and  tiniple,  the  level 
the  rocldng-bar,  and  the  range  tale  and  gea 
diipenicd  with,  much  u  thown  in  fig.  >S-    I 


a  ol  BB  uuttbk  pUtfonD  nudacd 

,  «Bd  mtoBUtnl  iipeckl  wliem  of 

uatcat  (iftat  to  ladliuu  img  Ihc  monicnl  the  nil  o(  the  ihip 
tnn>chtiliciWinaotlicui|tc  A  dHciam  of  the  Fmite-AcbuthaDi, 
ar  H.  or  uv^eanctm  sigbt,  n  givoi  bdow  {fig- 14)' 
Tlw  (on-ubl  wu  ■  uuU  (lobe,  and  in  the  atipail  nttcttu 

.1.:.  __  -..T^ 1.1.  i_t l:.],  drficlioil  for  IpKll  o( 

light.    The  ncd  maia 
'"-   -?  ih4i  fnb  Blrin 

BAoction  wughea 
«*  pmidcd  with 
mdiBMd  la  koau 
w  oM  in  dctno. 


KandardicarryEiif  the  lit^ti.  b 


r  ui^  for  drift,  «nd 

a  HuU  lifUK]-wb«1 ; 
g  Hgkti.    Tin  lijvr 


SX' 


to/SMbS 


,  ud  ■  third  puttiiw 
ly  dKtdcdiiL    To 


■ten  I  (R.  M.  B.  1^  K.) 
UaHetj  Ibfi  SitkU. 
Whb  maolh-lxin  mmu  el  iboct  tugc,  the  •aTdlcr  Hcded  El(k 
BVT,  in  tbc  way  of  lifha,  thui  Ibe  eavab  taiumicfst  aS  Ehe  dis- 
(Mft  si  """"*j  viL  p**^**?*  at  the  brttt£  UM  aimie  wiih  mlch 
ud  bhde  (£■■  IS)-  But  •obh  lonn  of  sght  vu  tlmiiB  InniiibLy 
f«fayal  >i3i  fSfid  Sranaa '  — •■■  ■> -■  -' ' 


It  ttm  of  ^a\y  da«,  uid  wl 


Andac  ba^^igbl  (te.  K).  that  i*.  Ibo  clevilloD  wu  givo  on  en 
•[(Vkcadjal^lcbKEiIdit.  Bat  Ihli  nAimxiiliruW  knkcd 
■vsa  la  a  men  lad.  both  by  Ibe  loldicrm  who  iu«l  Ibc  KDOoth'bofC 


m  riAo  that  wen  daued  to  them.  pAdenim 
t,  u  riflea  improved  and  ame  into  gnu 
^'%  bccaaie  ifwi!»p*.,..hu_  ^rid  toKlay  aj 


moditni  riBe  bai  invariaUy  a  back-ti^t  and  a  (ort«ghl.  Tbe 
uiwr  v,  aa  a  Rneial  nle.  find  and  uoaltsabli,  ita  atie.  poeliiaa 
oa  a»  bwnl,  ac,  being  pncIkaUy  aacBtalned.  at  accuiatdy  aa 
powble,  lor  the  loweat  devaliea  on  the  baclt-d|^    Some  lon- 

.■_!..  v_.._  ., .  ,„ — , — ■-- pvuignriiliinBatrDwUniitath* 

tRe  variation  ol  each  riOe  fmni 
It  MCB  thiough  the  nolcfa  or 


apertm*  ol  tbe  baclc-ilght  is  alnJnt  vario  a  nod  deal.    Two  at 

the  eonoKKiest  fomu  an  ihovn  in  ^-  36.  called  the  "  barleycorn," 
and  17,  ealled  Che  "  beuL"  The  lore-iiilit  of  the  Kni-Jsigeniea 
riSe.  lued  la  the  Unitod  Statei  army  unlil  1906,  coniined  of  a  blade 
with  Biialld  aidea.  The  ihape  ol  the  part  teen  when  aiming  indicate* 
whether  the  proiw  amount  ol  the  fore-dght  it  taken  up  into  the 
line  of  viiion  (lom  the  backlight  lo  the  urget.  A  "  lull  "  lighl  i> 
ihown  in  fig.  B  above.    The  pealtian  of  the  Eoic-Bght  at  or  near 


idcn  ii  peruliarly  liable  to  Injury,  and  In 
amv  nD9  uKiciuic  Lh  d  prwidcd  with  guardi  or  on;  theec, 
owenr,  have  the  disadvantage  that  nme  gr  law  of  the  lighl  that 
rould  otherwiie  light  up  the  light  ii  intercepted  by  the  tuardi. 
Ik  fon-iighi  of  the  Britiih  •ervice  "  ihon      Lce-Eafidd  (1903) 

hai  guardi  and  alao  a  lateral  adiuMment  ol  the  buleycom.    Back. 

^gbta  aia  of  ntasy  ditaftni  patiema.  almoat  any  two  being 
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SIGIRI— SIGISMUND 


unlike.    Examples  taken,  except  fig.  38,  by  penninkm  from  the 
Text  Book  ofSmtaU  Amu  (1909),  ate  given  in  fig.  38  (Gennan  Mauser 

Cttera). fis. 39  ("  long  "band-loader Lee-Enfidd),  fig. 30 ("  abort  " 
e>EnfiekI),  fis.  31  (Dutch  aervice  rifle),  and  fig.  ^  (Ruisan 
"  thfce-Une  *'  rifle).  Fine  latenl  adjustments  are  providea  on  the 
*'  short  "  Lee>Enfield,  and  on  many  other  military  ^hta  of  modem 
date.   See  for  further  details  Riflb. 

AuTBOUTiBS  CoNSULTBD.— Owen,  Modtm  ArtHOeryi  Lloyd  and 
Hadcock,  ArtiOery,  iu  PrognsM  and  Preseni  PosUioui  liisak. 
Ordnanc*  and  Gunnery;  Colond  H.  A.  Bethell,  Jlodem  Guns  atid 
Gunnery;  Proceedings  and  Ouofional  Papers,  tLK  Institute,  and 
War  Office  publications. 

SlOIRI,  the  Lion's  Rock,  the  ruin  of  a  remarkable  Btrongfaold 
7^  59'  N.,  and  8x*  E.,  14  m.  N.E.  of  Dambulla,  and  about  17  m. 
nearly  due  W.  of  Pulasti-puia,  the  now  ruined  andent  capital 
of  Cqrlon.  There  a  lolitaiy  pillar  of  granite  rock  rises  to  a  great 
height  out  of  the  plain,  and  the  top  actually  overhangs  the  sides. 
On  the  summit  of  this  pencil  of  rock  there  are  five  or  six  acres  of 
ground;  and  on  them,  in  aj>.  477,  Ka^rapa  the  Parricide  built 
his  palace,  and  thought  to  find  an  inaccessible  refuge  from  his 
enemies*  His  father  Dhitu  Sena,  a  country  priest,  had,  after 
many  years  of  foreign  oppression,  roused  his  countrymen,  in  459, 
to  rebdlion,  led  them  to  victory,  driven  out  the  TanUl  oppressors, 
and  entaed  on  his  reign  as  a  national  hero.  He  was  as  successful 
in  the  arts  of  peace  as  he  had  been  in  those  of  war;  and  carried 
to  completion,  among  other  good  works,  an  ambitious  irrigation 
scheme—probably  the  greatest  feat  of  engineering  that  had  then 
been  accomplished  anywhere  in  the  worid.  This  was  the  cele- 
brated Kali  Wewa,  or  Black  Reservoir,  more  than  50  m.  in 
circumference,  which  gave  wealth  to  the  whole  country  for  two 
days'  journey  north  of  the  capital,  Anuridha-pura,  and  provided 
that  dty  also  with  a  constant  supply  of  water.  Popidar  with 
the  peoi^e,  the  king  could  not  control  his  own  family;  and  as  the 
outcome  of  a  palace  intrigue  in  477  his  son  Ka^yapa  had  declared 
himself  king,  and  taken  his  father  prisoner.  Tlireatened  with 
death  on  his  refusing  to  say  where  his  treasure  lay  hid,  the  old 
king  told  them  to  take  him  to  the  tank.  They  took  him  there, 
and  while  bathing  in  the  water  he  let  some  of  it  drop  through  his 
fingers,  and  said,  "  This  is  my  treasure;  this,  and  the  k>ve  of  my 
people."  Then  Kasyapa  had  his  father  built  up  alive  into  a  walL 
Meanwhile  Kasyapa's  brother  had  escaped  to  India  and  was 
plotting  a  counter  revolution.  It  was  then  that  the  parridde 
prepared  his  defence.  He  utilized  his  fathoms  engineers  in  the 
construction  of  a  path  or  gallery  winding  up  round  the  Sl^ri 
rock.  Most  of  it  was  made,  by  bursting  the  rock  by  means  of 
wooden  wedges,  through  the  solid  granite,  and  its  outside  parapet 
was  supported  by  walls  of  brick  resting  on  ledges  far  below. 
It  is  a  marvellous  piece  of  work.  Abandoned  since  495 — ^for 
Kasyapa  was  eventually  slain  during  a  battle  fought  in  the  plain 
beneath— it  has,  on  the  whole,  well  withstood  the  fury  of  tropical 
storms,  and  is  now  used  again  to  gain  access  to  the  top.  When 
rediscovered  by  Major  Forbes  in  1855  the  portions  of  the  gallery 
where  it  had  been  exposed  for  so  many  centuries  to  the  south-west 
monsoon,  had  been  carried  away.  Thoe  gaps  have  lately  been 
repaired,  or  made  passable  with  the  help  of  iron  stanchions; 
the  remains  cf  the  buildings  at  the  top  and  at  the  foot  of  the 
mountain  have  been  excavated;  and  the  entrance  to  the  gallery, 
between  the  outstretched  paws  of  a  gigantic  lion,  has  bMn  laid 
bare.  The  fresco  paintings  in  the  galleries  are  perhaps  the  most 
interesting  of  the  extant  remains.  They  are  older  than  any 
others  foimd  in  India,  and  have  been  carefully  copied,  and,  as 
far  as  possible,  preserved. 

See  Major  Forbes,  BUeen  Years  in  Ceylon    (London,  1841): 
H.  C.  P.  Bell.  Archaeological  Reports  (Colombo,  1893-1906):  Rhys 
Davids.  "  Sigiri,  the  Lion  Rock."  in  Journal  of  the  Royal  Asiatic 
Society  (1875),  pp.  191-330;  H.  W.  Cave,  Radnod  Cities  of  Ceylon 
(London,  1906).  (T.  W.  R.  D.) 

fIOX81IU]ID(i368-x437),  Roman  emperor  and  king  of  Hungary 
and  Bohemia,  was  a  son  of  the  emperor  Charies  IV.  and  Elisabeth, 
daughter  of  Bogislaus  V.,  duke  of  Pomerania.  He  was  bom  on 
the  15th  of  February  1368,  and  in  1374  was  betrothed  to  Maria, 
the  eldest  daughter  of  Louis  the  Great,  king  of  Poland  and 
Hungary.  Having  become  margrave  of  Brandenburg  on  his 
fatbo's  death  in  1378,  he  was  educated  at  the  Hungarian  court 


from  hh  eleventh  to  hb  sixteenth  year,  becoming  thoRmghly 
magyarized  and  entirely  devoted  to  his  adopted  country.  Hb 
wife  Maria,  to  whom  he  was  married  in  1385,  was  captured 
by  the  rebellious  Horvathys  in  the  following  year,  and  only 
rescued  by  her  young  husband  with  the  aid  of  the  Venetians  in 
June  1387.  Sigismund  had  been  crowned  king  of  Hungary  on 
the  31st  of  March  1387,  and  having  raised  money  by  pledging 
Brandenburg  to  his  cousin  Jobst,  margrave  of  Moraida,  he  was 
engaged  for  the  next  nine  years  in  a  ceaseless  strugg^  for  the 
possession  of  this  unstable  throne.  The  bulk  of  the  nation 
headed  by  the  great  Garay  family  was  with  him;  but  in  the 
southern  provinces  between  the  Sav«{  and  the  Drave,  the 
Horvathys  with  the  support  of  the  Bosnian  king  Tvrtko,  pro- 
claimed as  thdr  king  Ladislaus,  king  of  Naples,  son  ol  the 
murdered  Hungarian  king,  Charies  II.  (see  Hungary).  Not 
until  X395  did  the  valiant  Mikl6s  Garay  succeed  In  sup- 
pressing them.  In  1396  Sigismund  led  the  combined  armies  of 
Christendom  against  the  Turks,  who  had  taken  advantage  of  the 
temporary  helplessness  of  Hungary  to  extend  their  dominion  to 
the  banks  of  the  Danube.  This  crusade,  preached  by  Pope 
Boniface  DC,  was  very  popular  in  Hungary.  The  nobles  flocked 
in  thousands  to  the  loyal  standard,  and  were  reinforced  by 
volunteers  from  neariy  every  part  of  Europe,  the  most  important 
contingent  being  that  of  the  French  led  by  John,  duke  of  Nevers, 
son  of  Philip  n.,  duke  of  Burgundy.  It  was  with  a  host  of  about 
90,000  men  and  a  flotilla  of  70  galleys  that  Sipsmund  set  out. 
After  capturing  Widdin,  he  sat  down  before  the  fortress  of  Nico- 
polis,  to  retain  which  Sultan  Bajasid  raised  the  siege  oif  Con- 
stantinople and  at  the  head  of  140,000  men  completely  overthrew 
the  Christian  forces  in  a  battle  fought  between  Uie  ssth  and  '38th 
of  September  1396.  Deprived  of  his  authority  in  Hungary, 
Sigismund  then  turned  his  attention  to  securing  the  succession 
in  (jermany  and  Bohemia,  and  was  recognized  by  his  diildless 
step-brother  Wenceslaus  as  vicar-general  of  the  whole  empire. 
He  remained,  however,  poweriess  when  in  1400  Wenceslatis  was 
deposed  and  Rupert  III.,  elector  palatine  of  the  Rhine,  was 
elected  Gennan  king  in  his  stead.  During  these  years  he  was 
also  involved  in  domestic  difficulties  out  of  which  spnng  a  second 
war  with  Ladislaus  of  Naples;  and  on  his  return  to  Hungary 
in  X401  he  was  once  imprisoned  and  twice  deposed.  This  stn^g^ 
in  its  turn  led  to  a  war  with  Venice,  as  Ladislaus  before  departing 
to  his  own  land  had  sold  the  Dalmatian  dties  to  the  Venetians  for 
xoo,ooo  ducats.  In  X40X  Sigismund  assisted  a  rising  against 
Wenceslaus,  during  the  course  of  which  the  CSerman  and  Boh«nian 
king  was  made  a  prisoner,  and  Sigismund  ruled  Bohemia  for 
nineteen  months.  In  X4X0  the  (jerman  king  Rupert  died,  whoi 
Sigismund,  ignoring  his  step-brother's  title,  was  chosen  (jennan 
king,  or  king  of  the  Romans,  first  by  three  of  the  dectonon  the 
aoth  of  September  X410,  and  again  after  the  death  of  his  rival, 
Jobst  of  Moravia,  on  the  sxst  of  July  141  x;  but  his  coronation 
was  deferred  until  the  8th  of  November  14x4,  whoi  it  took 
place  at  Aix-la-ChapeUe. 

During  a  visit  to  Italy  the  king  had  taken  advantage  of  the 
difficulties  of  Pope  John  XXIII.  to  obtain  a  promise  that  a  coundl 
should  be  called  to  Constance  in  X414.  He  took  a  leading  part 
in  the  deh'berations  of  this  assembly,  and  during  the  sittings 
made  a  journey  into  France,  En^and  and  Burgundy  In  a  vain 
attempt  to  secure  the  abdication  of  the  three  rival  popes  (see 
Constance,  Cowcil  of).  The  oomplidty  of  Si^mund  in 
the  death  of  John  Huss  is  a  matter  of  controvert.  He  had 
granted  him  a  safe-conduct  and  protested  against  his  imprisoiH 
ment;  and  it  was  duxing  his  absence  that  the  reformer  was 
burned.  An  alliance  with  England  against  Fhmce,  and  an 
attempt  to  secure  peace  in  (Germany  by  a  league  of  the  towns, 
which  failed  owing  to  the  hostility  of  the  princes,  were  the  main 
secular  proceedings  of  these  years.  In  14x9  the  death  of  Wences- 
laus left  Sigismund  titular  king  of  Bohemia,  but  he  had  to  wait 
for  seventeen  years  before  the  Cachs  would  acknowledge  him. 
But  although  the  two  dignities  of  king  of  the  Romans  and  king 
of  Bohemia  added  considerably  to  his  Importance,  and  indeed 
made  him  the  nominsl  head  of  Christendom,  they  conferred  no 
increase  of  power  and  financially  embaixasicd  him.  It  was  oo)/ 
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M  kfaig  of  Himgftxy  Uiat  be  had  sacceeded  in  establishing  his 
authority  and  in  doing  anything  for  the  order  and  good  govern- 
ment of  the  land.  Entrusting  the  government  of  Bohemia  to 
Sophia,  the  widow  of  Wenceslaus,  be  hastened  into  Hungary; 
bat  the  Bohemians,  who  distrusted  him  as  the  betrayer  of  Huss, 
wen  eooo  in  arms;  and  tlie  flame  was  fanned  when  Sigismund 
declared  his  intention  of  prosecuting  the  war  against  heretics 
who  were  also  communists.  Three  campaigns  against  the  Hussites 
ended  in  disaster;  tlie  Tiirks  were  again  attacking  Hungary; 
and  the  king,  unable  to  obtain  support  from  the  German  princes, 
was  powcrieas  hi  Bohonia.  His  attempts  at  the  diet  of  Nurem- 
bog  in  X43a  to  raise  a  mercenary  army  were  foiled  by  the  re- 
sistance of  the  towns;  and  in  1424  the  dectors,  among  whom 
was  Sigismund's  former  ally,  Frederick  I.  of  Hohenzollem, 
maigrave  of  Brandenbutg,  sought  to  strengthen  their  own 
authority  at  the  expense  of  tlie  king.  Although  the  scheme  failed, 
the  danger  to  Germany  from  the  Hussites  led  to  fresh  proposals, 
the  result  of  which  was  that  Sigismund  was  virtually  deprived 
of  the  leadership  of  the  war  and  the  headship  of  Germany.  In 
143X  he  went  to  Milan  where  on  the  35th  ol  November  he  re- 
ceived the  LcHnbard  crown;  after  which  he  remained  lor  some 
time  at  Siena,  negotiating  foi  his  coronation  as  emperor  and  for 
the  recognition  of  the  Council  of  Basel  by  Pope  Eugenius  IV. 
He  was  crowned  emperor  at  Rome  on  the  jxst  of  May  1433,  and 
after  obtaining  h»  demands  from  the  pope  returned  to  Bohemia, 
where  he  was  recognized  as  king  in  1436,  though  his  power  was 
little  more  than  nominaL  On  the  9th  of  December  1437  he  died 
tt  Zoaim,  and  was  buried  at  Grosswardein.  By  his  second  wife, 
Barbara  of  CilK,  he  left  an  only  daughter,  Elizabeth,  who  was 
BKuricd  to  Albert  V.,  duke  of  Austria,  afterwards  the  German 
king  Albert  IL,  whom  he  named  as  his  successor.  As  he  left  no 
aoos  the  home  of  Luxemburg  became  extinct  on  his  death. 

Sigismund  was  brave  and  handsome,  courtly  in  his  bearing, 
doqucot  in  his  speech,  but  licentious  in  his  manners.  He  was 
an  accomplished  knight  and  is  said  to  have  known  seven 
languages.  He  was  abo  one  of  the  most  far-seeing  statesmen 
of  his  day,  and  steadily  endeavoured  to  bring  about  the  ex- 
pofaian  of  the  Turks  from  Europe  by  uniting  Christendom 
ai^inst  them.  As  king  of  Hungary  he  approved  himself  a  bom 
political  reformer,. and  the  military  measures  which  he  adopted 
in  that  oountxy  enabled  the  kingdom  to  hold  its  own  against 
the  Tinks  for  neariy  a  hundred  years.  His  sense  of  justice  and 
hoBOor  was  sUi^t;  but  as  regards  the  death  of  Huss  he  had  to 
dioose  between  condoning  the  act  and  allowing  the  council  to 
break  up  without  result.  He  cannot  be  entirely  blamed  for  the 
misfbftones  of  Germany  during  his  reign,  for  he  showed  a  willing- 
ness to  attempt  reform;  but  he  was  easily  discouraged,  and 
was  hampered  on  all  sides  by  poverty,  which  often  compelled  him 
to  resort  to  the  meanest  expedients  for  raising  money. 

BisuocuAPHT. — ^The  meet  important  works  to  be  consulted  are 
Rtpertonmm  C€n»aaiicum\  Reguten  ous  den  pdpsUicken  Arckiven  tur 
(;fjfi^hff  igg  iemlsekem  Rttcks  im  XIV.  und  X  V.  Jakrkundert  (Berlin. 
1897):  E.  Windecke.  DtrnkwArdiikeiien  tur  Cesckickte  des  ZeitalUrs 
"  SigmnaU  (Bertin.  1803).  and  Das  Ldien  Klhtigs  Suimund 


(Bcriin.  iflSe):  J.  AK:hbach.  CuckiekU  Kaiser  Sif^unds  (Hamburg. 
1838-1845);  W.  Bcrger,  Jokanna  Hus  und  Kdntg  Sigmund  (Augs- 
burg. 1871);  G.  Sch<Hiherr.  Tht  Inheritors  of  Ike  House  of  Anwu 
(Ban-PesCh,  1895) ;  and  J.  AcsAdy.  History  of  Ike  Hungarian  Realm, 
voL  L  (Buda-Peith.  19(^).  Of  the  German  books  Aschbach  is 
the  foDcat.  aod  Vfiodieaat  the  most  critical.  SchOnherr  is  the 
bat  Hongarian  authority.  Acs^dy  is  too  indulgent  to  the  vices  of 
SigkmaaaT  See  also  A.  Main,  Tke  Emperor  Simmund  (1903). 

SIGISMiniD  I.  (1467-1548),  king  of  Poland,  the  fifth  son  of 
Casimif  IV.  and  Elizabeth  of  Austria,  was  elected  grand-duke 
of  Lithoania  on  the  aist  of  October  1505  and  king  of  Poland  <m 
the  8th  ci  January  1506.  Sigismund  was  the  only  one  of  the  six 
sons  of  Ofimir  IV.  gifted  with  extraordinary  ability.  He  had 
served  his  apprenticaiiip  in  the  art  of  government  first  as  prince 
of  Glogau  and  subsequently  as  governor  of  Silesia  and  margrave 
of  Losatia  under  his  elder  brother  Wladislaus  of  Bohemia  and 
Hungary.  Silesia,  already  more  than  half  Germanized,  had  for 
gE&eratioBS  been  the  battle-ground  between  the  Luxemburgers 
and  the  FSasts,  and  was  split  up  into  innumerable  principalities 
warred  incessantly  upon  their  neighbours  and  each  other. 


Into  the  midst  of  this  region  of  banditti  Sigismund  came  as  a  sort 
of  grand  justiciar,  a  sworn  enemy  of  every  sort  of  disorder.  His 
little  principality  of  Glogau  soon  became  famous  as  a  modd  state, 
and  as  governor  of  Silesia  he  suppressed  the  robber  knights  with 
an  iron  hand,  protected  the  law-abiding  classes,  and  revived 
commerce.  In  Poland  also  his  thrift  and  businesslike  qualities 
speedily  remedied  the  abuses  caused  by  the  wastefulness  of  his 
predecessor  Alexander.  His  first  step  was  to  recover  control  of 
the  mint,  and  place  it  in  the  haz^  of  capable  middle-class 
merchants  and  bankers,  like  Caspar  Beer,  Jan  Thurzo,  Jan 
Boner,  the  Betmans,  eidles  for  conscience'  sake  from  Alsace, 
who  had  sought  refuge  in  Poland  under  Casimir  IV.,  Justus 
Decyusz,  subsequently  the  king's  secretary  and  historian,  and 
their  fellows,  aU  practical  economists  of  high  integrity  who 
reformed  the  currency  and  opened  out  new  ways  for  trade  and 
commerce.  The  reorganization  of  the  mint  alone  increased  the 
royal  revenue  by  310,000  gulden  a  year  and  enabled  Sigismund  to 
pay  the  expenses  of  his  earlier  wars.  In  foreign  affairs  Sigismund 
was  largely  guided  by  the  Laskis  (Adam,  Jan  and  Hieronymus), 
Jan  Tamowski  and  others,  most  of  whom  he  selected  himself. 
In  his  marriages  also  he  was  influenced  by  political  considerations, 
though  to  both  his  consorts  he  was  an  affectionate  husband. 
His  first  wife,  whom  the  diet,  anxious  for  the  perpetuation  of  the 
dynasty,  compelled  him,  already  in  his  forty-fourth  year  (Feb. 
1 51 3),  to  marry,  was  Barbara  Zapolya,  whose  family  as  repre- 
sented first  by  her  father  Stephen  and  subsequently  by  her 
brother  John,  dominated  Hungarian  politics  in  the  last  quarter 
of  the  15th  aind  the  first  quarter  of  the  i6th  century.  Barbara 
brought  him  a  dower  of  100,000  gulden  and  the  support  of  the 
Magyar  magnates,  but  the  match  nearly  brought  about  a  breach 
with  the  emperor  Maximilian,  jealous  already  of  the  Jagiello  in- 
fluence m  Hungary.  On  Barbara's  death  three  years  later  without 
male  offspring,  Sigismund  (in  April  15 18)  gave  his  hand  to 
Bona  Sforza,  a  kinswoman  of  the  emperor  and  granddau^ter 
of  the  king  of  Aragon,  who  came  to  him  with  a  dowry  of  aoo,ooo 
ducats  and  the  promise  of  an  inheritance  from  her  mother  of 
half  a  million  more  which  she  never  got.  Bonn's  gran  and  beauty 
speedily  fascinated  Sigismund,  and  contemporary  satirists  ridi- 
culed him  for  playing  the  part  of  Jove  to  her  Juno.  She  intro- 
duced Italian  elegance  and  luxury  into  the  austere  court  of 
Cracow  and  ezeicised  no  inconsiderable  influence  on  affairs. 
But  she  'used  her  great  financial  and  economical  talents  almost 
entirdy  for  her  own  benefit.  She  enriched  herself  at  the  expense 
of  the  state,  corrupted  society,  degraded  the  clergy,  and  in  her 
later  years  was  universally  detested  for  her  mischievous  meddling, 
inexhaustible  greed,  and  unnatural  treatment  of  her  diildren. 

The  first  twenty  years  of  Sigismund's  reign  were  marked  by 
exceptional  vigour.  His  principal  difiiculties  were  due  to  the 
aggressiveness  of  Muscovy  and  the  disbyalty  of  Prussia.  With 
the  tsais  Va&ily  III.  and  Ivan  IV.  Sigismund  was  never  absolutely 
at  peace.  The  interminable  war  was  interrupted,  indeed,  by 
brief  truces  whenever  Polish  valour  proved  superior  to  Muscovite 
persistence,  a»  for  instance  after  the  great  victory  of  Orsza 
(Sept.  1 514)  and  again  in  1522  when  Moscow  was  threatened  by 
the  Tatars.  But  the  Tatars  themselves  were  a  standing  menace 
to  the  republic.  In  the  open  field,  indeed,  they  were  generally 
defeated  (e.g,  at  Wisniowiec  in  1513  and  at  Kaniow  hi  1526), 
yet  occasionally,  as  at  Sokal  when  they  wiped  out  a  whole 
Polish  army,  they  prevailed  even  in  pitched  battles.  Generally, 
however,  they  confined  themselves  to  raiding  on  a  grand  scale 
and,  encouraged  by  the  Porte  or  the  Muscovite,  systematically 
devastated  whole  provinces,  penetrating  even  into  the  heart  of 
Poland  proper  and  disi4>pearing  with  immense  booty.  It  was 
this  growing  sense  of  border  insecurity  which  led  to  the  establish- 
ment of  the  C^ossacks  (see  Poland:  History), 

The  grand-masters  of  the  Teutonic  Order,  always  sure  of 
support  in  Cvermany,  were  also  a  constant  source  of  annoyance. 
Their  constant  aim  was  to  shake  off  Polish  suzerainty,  and  in 
1520-21  their  menacing  attitude  compelled  Sigismund  to  take 
up  arms  against  them.  The  long  quarrel  was  finally  adjusted 
in  1525  when  the  bst  grand-master,  after  a  friitless  pilgrimage 
through  Europe  fpr  support,  professed  Lutheranism  and  as  first 
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duke  of  Prussia  did  public  homage  to  the  Polish-  king  in  the 
market-place  of  Cracow.  ,The  secularization  of  Prussia  was 
opposed  by  the  more  rdigious  of  Sigismund's  counsellors,  and  the 
king  certainly  exposed  himself  to  considerable  odium  in  the 
Catholic  world;  but  taking  all  the  circumstances  into  considera- 
tion, it  was  perhaps  the  shortest  way  out  of  a  situation  brisJing 
with  difficulties.  , 

Personally  a  devout  Catholic  and  of^XMed  in  principle  to  the 
q>read  of  sectarianism  in  Poland,  Sigismund  was  nevothdess 
too  wise  and  just  to  permit  the  persecution  of  non-Cathoh'cs; 
and  in  Lithuania,  where  a  fanatical  Catholic  minority  of  magnates 
dominated  the  senate,  he  resolutely  upheld  the  rights  of  his 
Orthodox  subjects.  Thus  he  rewarded  the  Orthodox  upstart. 
Prince  Constantine  Ortrogski,  for  his  victory  at  Orsza  by  making 
him  palatine  of  Troki,  despite  determined  opposition  from  the 
Catholics;  severely  punish«i  all  disturbers  of  the  worship  of  the 
Greek  schismatics;  protected  the  Jews  in  the  country  places, 
and  insisted  that  the  municipalities  of  the  towns  should  be 
composed  of  an  equal  number  of  Catholics  and  Orthodox  Greeks. 
By  his  tact,  equity,  and  Christian  charity,  Sigismund  endeared 
himself  even  to  those  who  di£fcred  most  from  him,  as  witness 
the  readiness  of  the  Lithuanians  to  dect  his  infant  son  grand-duke 
of  Lithuania  in  x  522,  and  to  crown  him  in  x  529. 

After  his  sixtieth  year  there  was  a  visible  decline  in  the  energy 
and  capacity  of  Sigismimd.  To  the  outward  eye  his  gigantic 
strength  and  herculean  build  lent  him  the  appearance  of  health 
and  vigour,  but  forty  years  of  unintermittcnt  toil  and  anxiety 
had  told  upon  him,  and  during  the  bst  two-and-twenty  years  of 
his  rdgn,  by  which  time  all  his  old  sdf-choscn  counsellors  had  died 
o£f,  he  apathetically  resigned  himself  to  the  course  of  events 
without  making  any  sustained  effort  to  stem  the  rising  tide  of 
Protestantism  and  democracy.  He  had  no  sympathy  with  the 
new  men  and  the  new  ideas,  and  the  malcontents  in  Poland  often 
insulted  the  aged  king  with  impunity.  Thus,  at  his  bst  diet, 
hdd  at  Piotrkow  in  X547,  Lupa  Podlodowski,  the  champion  of  the 
sdackta,  openly  threatened  him  with  rebellion.  Sigismund  died 
on  the  ist  of  April  1548.  By  Bona  he  had  five  children — one 
son,  Sigismund  Augustus,  who  succeeded  him,  and  four  daughters, 
Isabella,  who  married  John  Zapolya,  prince  of  Transylvania, 
Sophia,  who  married  the  duke  of  Brunswick,  Catherine,  who 
as  the  wife  of  John  IIL  of  Sweden  became  tlxe  mother  of  the 
Polish  Vasas,  and  Aim,  who  subsequently  wedded  King 
Stephen  B&thory. 

See  August  Sokolowski.  History  of  Poland  (Pol.),  vol.  It.  (Vienna, 
1904) ;  Zygmunt  Celichowski.  Materials  for  the  history  of  the  reign 
0/  Sipsmnnd  the  Old  (Pol:)  (Po«en.  1900);  Adolf  PaWinski,  The 
youthful  years  of  Siiismund  the  Old  (Pol.)  (Warsaw,  1893):  Adam 
Darowski.  Bona  Sforta  (1904).  (R.  N.  B.) 

SIOISHUND  IL  (1520-1572),  king  of  Poland,  the  only  son  of 

Sigismund  I.,  king  of  Poland,  whom  he  succeeded  in  1548,  and 

Bona  Sforza.    At  the  very  beginning  of  his  rdgn  he  came  into 

collision  with  the  turbulent  sxlachia  or  gentry,  who  had  already 

begun  to  oust  the  great  families  from  power.    The  ostensible 

cause  of  their  animosity  to  the  king  was  his  second  marriage, 

secretly  contracted  before  his  accession,  with  the  beautiful 

Lithuanian  Calvinist,  Barbara  Radziwill,  daughter  of  the  famous 

Black  Radziwill.    But  the  Austrian  court  and  Sigismund's  own 

mother,  Qaeen  Bona,  seem  to  have  been  behind  the  movement, 

and  so  violent  was  the  agitation  at  Sigismund's  first  diet  (31st  of 

October  1548)  that  the  deputies  threatened  to  renounce  thdr 

alliance  unless  the  king  instantly  repudiated  Barbara.    This 

he  refused  to  do,  and  his  moral  courage  united  with  no  small 

political  dextmty  enabled  him  to  win  the  day.    By  1550,  when 

be  summoned  his  second  diet,  a  reaction  in  his  favour  b^an,  and 

the  lingering  petulance  of  the  gentry  was  sternly  rd)uked  by 

Kmita,  the  marshal  of  the  diet,  who  openly  accused  them  of 

attempting  to  diminish  unduly  the  le^alative  prerogative  of  the 

crown.    The  death  of  Barbara,  five  days  after  her  coronation 

(7th  of  December  1550),  under  very  distressing  drcumstances 

which  led  to  an  unproven  suspidon  that  she  had  been  poisoned 

by  (^een  Bona,-compelled  Sigismund  to  contract  a  third  purely 

political  union  with  the  Austrian  archduchess  Catherine,  the 

sister  of  Sigismund's  first  wife  Elizabeth,  who  had  died  within  a 


twdvemonth  of  her  marriage  with  him,  whUe  he  was  still  only 
crown  prince.  The  third  bride  was  sickly  and  unsympathetic, 
and  from  her  Sigismund  soon  lost  all  hope  of  progeny,  to  hii 
despair,  for  bdng  the  last  male  of  the  Jagielk)s  in  the  direct  line, 
the  dynasty  was  threatened  with  extinction.  He  sought  to 
remedy  the  evil  by  liaisons  with  two  of  the  most  beautiful  of  his 
countrywomen,  Barbara  Gizanka  and  Aima  Zajanczkowska,  the 
diet  undertaking  to  l^timatize  and  acknowledge  as  his  successor 
any  hdr  male  who  might  be  bom  to  him;  but  thdr  comp4acncy 
was  in  vain,  for  the  king  died  childless.  This  matter  of  the  king's 
marriage  was  of  great  political  importance,  the  Protestants  and 
the  (^tholics  bdng  equally  interested  in  the  issue.  Had  he  not 
been  so  good  a  Catholic  Sigismund  might  wdl  have  imitated  the 
example  of  Henry  VIII.  by  pleading  that  his  detested  third  wife 
was  the  sister  of  his  first  and  consequently  the  union  was  un- 
canonical  The  Polish  Protestants  hoped  that  he  woidd  take 
this  course  and  thus  bring  about  a  breadi  with  Rome  at  the  very 
crisis  of  the  confessional  struggle  in  Poland,  while  the  Habsburgs, 
who  coveted  the  Polish  throne,  raised  every  obMade  to  the 
childless  king's  remarriage.  Not  till  Qaeea  Catherine's  death 
on  the  28th  of  February  1572  were  Sigismund's  hands  free,  but 
he  followed  her  to  the  grave  less  tlum  six  months  afterwards. 
Sigismund's  rdgn  was  a  period  of  internal  turmoil  and  external 
expansion.  He  saw  the  invasion  of  Poland  by  the  Reformation, 
and  the  democratic  upheaval  which  placed  all  political  power 
in  4he  hands  of  the  szlachta;  he  saw  the  coUapse  of  the  andent 
order  of  the  Knights  of  the  Sword  in  the  north  (which  led  to  the 
acquisition  of  Livonia  by  the  r^ublic)  and  the  consolidation  of 
the  Turkish  power  in  the  south.  Throughout  this  perilous 
transitional  period  Sigismund's  was  the  hand  which  successfully 
steered  the  sJup  of  state  amidst  all  the  whiripoob  that  constantly 
threatened  to  engidf  it.  A  far  less  imposing  figure  than  his 
father,  the  degant  and  refined  Sigismund  II.  was  neverthdess  an 
even  greater  statesman  than  the  stem  and  majestic  Sigismimd  I. 
Tenadty  and  patience,  the  characteristics  of  all  the  Jagidlos, 
he  possessed  in  a  high  degree,  and  he  added  to  them  a  supple 
dexterity  and  a  diplomatic  finesse  which  he  nuiy  have  inherited 
from  his  Italian  mother.  Certainly  no  other  Polish  king  so 
thoroughly  understood  the  nature  of  the  ingredients  of  that 
witch's  caldron,  the  Polish  diet,  as  he  did.  Both  the  Austrian 
ambassadors  and  the  papal  legates  testify  to  the  care  with 
which  he  controlled  "  this  nation  so  difficult  to  lead."  Every- 
thing went  as  he  wished,  they  said,  because  he  seemed  to  know 
everything  beforehand.  He  managed  to  get  more  money  than 
his  father  could  ever  get,  and  at  one  of  his  diets  won  the  hearts  of 
the  ^hole  assembly  by  unexpectedly  appearing  before  them  in 
the  simple  grey  coat  of  a  Masovian  squire.  like  his  father,  a 
pro-Austrian  by  conviction,  he  contrived  even  in  this  respect 
to  carry  the  Polish  nation,  sdways  so  distrustful  of  the  Germans, 
entirdy  along  with  him,  thereby  avoiding  all  serious  complica- 
tions with  the  ever  dangerous  Turk.  Only  a  statesman  of  genius 
could  have  mediated  for  twenty  years,  as  he  did,  between  the 
church  and  the  schismatics  without  alienating  the  sympathies 
of  dther.  But  the  most  striking  memorial  of  his  greatness  was 
the  union  of  Lublin,  which  finally  made  of  Poland  and  Lithuania 
one  body  politic,  and  put  an  end  to  the  jealousies  and  discords 
of  centuries  (see  Polanp,  History).  The  merit  of  this  crowning 
achievement  bdongs  to  Sigismund  alone;  but  for  him  it  would 
have  been  impossible.    Sigismund  II.  died  at  his  bdoved  Kny- 

s^iie  on  the  6th  of  July  1572,  in  his  fifty-second  year. 

See  Ludwik  Finkel,  Characteristics  of  Strismnnd  Augustus  (Pol.) 
(Lembeiv,  1988);  Letters  to  Nicholas  RadaiunU  (Pol.)  (Wilna.  i8as); 
Ceheime  Briefe  an  Hotvus,  Cesandten  am  Hofe  des  Katsers  Karl  V. 
(Wadowioe,  1850);  Adam  Darowski.  Bona.  Sforta  (Pd.)  (Rome, 
1904).  (R.  N.  B.) 

SIGISMUND  HL  (1566-1632),  king  of  Poland  and  Sweden, 
son  of  John  III.,  king  of  Sweden,  and  Catherine  Jagidlonika, 
sister  of  Sigismund  IL,  king  of  Poland,  thus  uniting  in  his  person 
the  royal  lines  of  Vasa  and  Jagiello.  Educated  as  a  Catholic 
by  his  mother,  he  was  on  the  death  of  Stephen  B&thory  dected 
king  of  Poland  (August  19,  1587)  chiefly  through  the  efforts  of 
the  Polish  chancellor,  Jan  Zamoyski,  and  of  his  own  aunt ,  Anne, 
queen-dowager  of  Poland,  who  lent  the  chancellor  100,000  gulden 


SIGMARINGEN 


69 


to  raise  troops  in  defence  of  her  nephew*!  cause.  On  his  election, 
Sigismund  promised  to  maintain  a  fleet  in  the  Baltic,  to  fortify 
the  eastern  frontier  against  the  Tatars,  and  not  to  visit  Sweden 
without  the  consent  ^  the  Polish  diet.  Sixteen  days'  later  were 
signed  the  articles  of  Kalmar  regulating  the  future  relations 
between  Poland  and  Sweden,  when  in  process  of  time  Sigismund 
should  succeed  his  father  as  king  of  Sweden.  The  two  kingdoms 
were  to  be  perpetually  allied,  but  each  of  them  was  to  retain  its 
own  laws  and  customs.  Sweden  was  also  to  enjoy  her  religion 
subject  to  such  changes  as  a  general  council  might  make.  During 
Sigismuad's  absence  from  Sweden  that  realm  was  to  be  ruled  by 
seven  Swedes,  six  to  be  elected  by  the  king  and  one  by  Duke 
Charles,  hb  Protectant  unde.  Sweden,  moreover,  was  not  to 
be  administered  from  Poland.  A  week  after  subscribing  these 
articles  the  young  prince  departed  to  tUce  possession  of  the  Polish 
thfone.  He  was  expressly  conunanded  by  his  fathef  to  return, 
to  Sweden,  if  the  Polish  deputation  awaiting  him  at  Danxig 
should  tnast  on  the  cession  of  Esthonia  to  Poland  as  a  condition 
precedent  to  the  act  of  homage.  The  Poles  proved  even  more 
difficult  to  satisfy  than  was  anticipated;  but  finally  a  com- 
promise was  come  to  whereby  the  territorial  settlement  was 
postponed  till  after  the  death  of  John  III.*,  and  Sigismund  was 
duly  crowned  at  Cracow  on  the  a7th  of  December  1587. 

Spsmnnd's  position  as  king  of  Poland  was  extraordinarily 
(fiffcolt.  As  a  foreigner  he  was  from  the  first  out  of  ssrmpathy 
with  the  majority  of  his  subjects.  As  a  man  of  education  and 
icfinemeat,  fond  of  muuc,  the  fine  arts,  and  polite  literature, 
be  was  unintcDigible  to  the  sMlackta,  who  regarded  all  artists  and 
poets  as  eitho'  mechanics  or  adventurers.  His  very  virtues  were 
strange  and  therefore  offensive  to  them.  His  prudent  reserve 
and  imperturbable  rslmnfts  were  branded  as  stiffness  and 
haughtiness.  Even  Zamoyski  who  had  placed  him  on  the  throne 
complained  that  the  king  was  possessed  by  a  dumb  deviL  He 
lacked,  moieover,  the  tact  and  bonhomie  of  the  Jagiellos; 
but  in  fairness  it  should  be  added  that  the  Jaipellos  were  natives 
of  the  BoSlf  that  they  had  practically  made  the  monarchy,  and 
that  they  could  always  play  lithuania  off  against  Poland. 

Sigismund's  difficulties  urtte  also  increased  by  his  political 
views  which  he  brought  with  him  from  Sweden  cut  and  dried, 
and  which  were  diametrically  opposed  to  those  of  the  omnipotent 
chancellor.  Yet,  impractici^le  as  it  may  have  been,  Sigismund's 
system  of  foreign  policy  as  compared  with  Zamoyski's  was,  at 
any  rate,  dear  and  definite.  It  aimed  at  a  close  alliance  with  the 
bouse  of  Austria,  with  the  double  object  of  drawing  Sweden  within 
its  orbit  and  overawing  the  Porte  by  the  conjunction  of  the  two 
great  Catbdic  powers  of  central  Europe.  .A  corollary  to  this 
qrstem  was  the  mudi  needed  reform  of  the  Polish  constitution, 
without  which  nothing  beneficial  was  to  be  expected  from  any 
political  combination.  Thus  Sigismund's  views  were  those  of  a 
statesman  who  dearly  recogi^izes  present  evils  and  would  remedy 
them.  But  aU  his  efforts  foundered  on  the  jealousy  and  suspidon 
oC  the  magnates  headed  by  the  chancellor.  The  first  three-and- 
twenty  years  of  Sigismund's  reign  is  the  record  of  an  almost 
constant  strugg^  between  Zamoj^i  and  the  king,  in  which  the 
two  oppMients  were  so  evenly  matched  that  th^  did  little  more 
than  ooonterpoise  each  other.  At  the  diet  of  1590  Zamoyski 
successfully  thwarted  all  the  efforts  of  the  Austrian  party; 
wberenptm  the  king,  taking  advantage  of  sudden  vacandcs 
among  the  chief  offioes  of  state,  brought  into  power  the  Radzi- 
wffls  and  other  great  Lithuanian  dignitaries,  thereby  for  a  time 
coasidetaUy  curtailing  the  authority  of  the  chancellor.  In  1*592 
Sigismoad  married  the  Austrian  archduchess  Anne,  and  the  same 
jrear  a  reconciliation  was  patched  up  between  the  king  and  the 
rhsnorilor  to  enaUe  the  former  to  secure  possession  of  his 
Swedish  throne  vacant  -by  the  death  of  his  father  John  III.  He 
arrived  at  Stockholm  on  the  30th  of  September  iS93  and  was 
crowned  at  Upsala  <m  the  19th  of  February  iS94i  but  only  after 
he  had  consented  to  the  maintenance  of  the  "  pure  evangelical 
TfBpotx  "  in  Sweden.  On  the  14th  of  July  1594  he  departed  for 
Polaad  leaving  Duke  Charles  and  the  senate  to  rule  Sweden 
during  bis  absince.  Four  years  later  (July  1S9S)  Sigismund 
was  forced  to  fight  for  his  native  crown  by  the  usurpation  of  his 


unde,  aided  by  the  Protestant  pa|[ty  in  Sweden.  He  landed  at 
Kalmar  with  5000  men,  mostly  Hungarian  mercenaries;  the 
fortress  opened  its  gates  to  him  at  once  and  the  capital  i^nd  the 
country  people  wdcomed  him.  The  Catholic  world  watched  bis 
progress  with  the  most  sanguine  expectations.  Sigismund's 
success  in  Sweden  was  regarded  as  only  the  beginning  of  greater 
triumphs.  But  it  was  not  to  be.  After  frwtless  negotiations 
with  his  unde,  Sigismund  advanced  with  his  army  from  Kalmar, 
but  was  ddeated  by  the  duke  at  St&ngebro  on  the  35th  of 
September.  Three  days  later,  by  the  compact  of  Linkdping, 
Sigismund  agreed  to  submit  all  the  points  in  dispute  between 
himself  and  his  uncle  to  a  riksdag  at  Stockholm;  but  immediatdy 
afterwards  took  ship  for  Danzig,  after  secretly  protesting  to  the 
two  papal  prothonotaries  who  accompanied  him  that  the  LinkO- 
ping  agreement  had  been  extorted  from  him,  and  was  therefore 
invalid.  Sin^lsmund  never  saw  Sweden  again,  but  he  persistently 
refused  to  abandon  his  claims  or  recognise  the  new  Swedi^ 
govermnent;  and  this  unfortunate  obstinacy  was  to  involve 
Poland  in  a  whole  series  of  unprofitable  wars  with  Sweden. 

In  i6oa  Sigismund  wedded  Constantia,  the  sister  of  his  deceased 
first  wife,  an  event  which  strengthened  the  hands  of  the  Austrian 
party  at  court  and  still  further  depressed  the  chancellor.  At  the 
diet  of  1605  Sigismund  and  his  partisans  endeavoured  so  far  to 
reform  the  P<diidi  constitution  as  to  substitute  a  decision  by  a 
plurality  of  votes  for  unanimity  in  the  diet.  This  most  simple 
and  salutary  reform  was,  however,  rendered  nugatory  by  the 
opposition  of  Zamoyski,  and  his  death  the  same  year  made 
matters  still  worse,  as  it  left  the  opposition  in  the  hands  of  men 
violent  and  incapable,  like  Nicholas  Zebrzydowski,  or  sheer 
scoundrels,  like  Stanislaw  StadnickL  From  1606  indeed  to  1610 
Poland  was  in  an  anarchical  condition.  Insurrection  and 
rebellion  triumphed  everywhere,  and  all  that  Sigismund  could 
do  was  to  minimize  the  mischief  as  much  as  possible  by  his 
moderation  and  courage.  On  foreign  affairs  these  disorders  had 
the  most  disastrous  effect.  The  simultaneous  collapse  of  Muscovy 
had  given  Poland  an  unexampled  opportunity  of  rendering  the 
tsardom  for  ever  harmless.  But  the  necessary  supplies  were 
never  forthcoming  and  the  diet  remained  absolutdy  indifferent 
to  the  triumphs  of  Zolkiewski  and  the  other  great  generals  who 
performed  Brobdingnagian  feats  with  Lilliputian  armies.  At  the 
outbreak  of  the  Thirty  Years'  War  Sigismund  prudently  leagued 
with  the  emperor  to  raunterpoise  the  united  efforts  of  the  Turks 
and  the  Protestants.  This  policy  was  very  benefidal  to  tlie 
Catholic  cause,  as  it  diverted  the  Turk  from  central  to  north- 
eastern Europe;  yet,  but  for  the  self-sacrifidng  heroism  of 
Zolkiewski  at  Cecora  and  of  Chodkiewics  at  Khotin,  it  might 
have  been  most  ruinous  to  Poland.  Sigismund  died  very 
suddenly  in  his  66th  year,  leaving  two  sons,  Wladislaus  and  John 

Casimir,  who  succe^ed  him  in  rotation, 
^ee  iUekaander  Rembowski.  TTu  Insumdien  of  Zebnydtmski 


(Pol.)  (BresUu,  1836).  '    '  '     '       '(R.  N.  B.) 

SIOMARlIf OBV,  a  town  of  Germany,  chief  town  of  the  Prussian 
prindpality  of  Hohenzollem,  on  the  right  .bank  of  the  Danube, 
55  m.  S.  of  Tabingen,  on  the  railway  to  Ulm.  Pop.  (1905) 
4621.  The  castle  of  the  HohenzoUems  crowns  a  high  rock  above 
the  river,  and  contains  a  collection  of  pictures,  an  exceptionally 
interesting  museum  (textiles,  enamels,  metal-work,  &c.),  an 
armoury  and  a  library.  On  the  opposite  bax^c  of  the  Danube 
there  is  a  war  monument  to  the  Hohenzollem  men  who  fell  in  x866 
and  1870-1871. 

The  division  of  Sigmaringen  is  composed  of  the  two  formerly 
sovereign  prindpalities  of  Hohenzollem^igmaringen  and  Hohen- 
zoUem-Hechingen  (see  Horenzollehn),  and  has  an  srea  of 
440  sq.  m.  and  a  population  (1905)  of  68,282.  The  Sigmaringen 
part  of  the  Hohenzollem  lands  was  the  larger  of  the  two  (297 
sq.  m.)  and  lay  mainly  to  the  south  of  Hechingen,  though  the 
district  of  Haigerloch  on  the  Neckar  also  bdonged  to  it.  The 
name  of  Hohenzollem  i^  used  much  more  frequently  than  the 
offidal  Sigmaringen  to  designate  the  combined  principalities. 
See  Woeri,  Piknr  durck  SigmariBtM  (Wanburg.1886).  • 
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SIGNAL  (a  word  common  in  slightly  different  forms  to  nearly 
all  European  languages,  derived  £rom  Lat.  signumt  a  mark,  sign), 
ft  means  of  transmitting  information,  according  to  some  pre- 
arranged system  or  code,  in  cases  where  a  direct  verbal  or 
written  statement  is  unnecessary,  undesirable,  or  impracticable. 
The  methods  employed  vary  with  the  circumstances  and  the 
purposes  in  view,  and  the  medium  into  which  the  tfansmitted 
idea  is  translated  may  consist  of  visible  objects,  sounds,  motions, 
or  indeed  anything  that  is  capable  of  affecting  the  senses,  so 
long  as  an  understanding  has  been  previously  effected  with  the 
recipient  as  to  the  meaning  involved*  Any  two  persons  may  thus 
arrange  a  system  for  the  transmission  of  intelligence  between 
them,  and  secret  codes  of  this  kind,  depending  on  the  inflections 
of  the  voice,  the  accent  on  syllables  or  words,  the  arrangement 
of  sentences,  &c.,  have  been  so  elab<»ated  as  to  sen.'e  for,  the 
production  of  phenomena  such  as  are  sometimes  attributed 
to  telepathy  or  thought  transference.  With  the  many  private 
developpaents  of  such  codes  we  are  not  here  concerned,  nor  is  it 
necessary  to  attempt  an  explanation  of  the  Qrstems  of  drum-taps, 
smoke-fires,  &c.,  by  which  ortain  primitive  peoples  are  supposed 
to  be  able  to  convey  news  over  long  distances  with  astonishing 
rapidity;  the  present  article  b  confined  to  giving  an  account  ot 
the  organized  methods  of  signalling  employed  at  sea,  in  military 
operations  and  on  railways,  these  heing  matters  of  practiod 
public  importance. 

Marine  Signalling, — ^A  qrstem  of  marine  signals  comprises 
different  methods  of  conveying  orders  or  information  to  or  from 
a  ship  in  sight  and  within  hearing,  but  at  a  distance  too  great 
to  permit  of  hailing— in  other  words,  beyond  the  reach  of  the 
voice,  even  when  aided  by  the  speaking-trumpet.  The  necessity 
of  some  plan  of  rapidly  conveying  orders  or  intelUgenoe  to  a 
distance  was  early  recognized.  Polybitu  describes  two  methods, 
one  proposed  by  Aeneas  Tacticus  more  than  three  centuries  before 
Christ,  and  one  perfected  by  himself,  whidi,  as  any  word  could 
be  spelled  by  it,  antidpatni  the  underlying  princ^>le  of  later 
systems.  The  signal  codes  of  the  andents  are  believed  to  have 
been  elaborate.  Generally  some  kin4  of  flag  was  used.  Shidds 
^ere  also  displayed  in  a  preconcert^  manner,  as  at  the  battle 
ojf  Marathon,  and  some  have  imagined  that  the  reflected  rays  of 
the  sun  were  flashed  from  them  as  with  the  modem  heliograph. 
In  the  middle  ages  flags,  banners  and  lanterns  were' used  \o 
distinguish  particular  squadrons,  and  as  marks  of  rank,  as  they  are 
at  present,  also  to  call  officers  to  the  admiral,  and  to  report 
sighting  the  enemy  and  getting  into  danger.  The  invention  of 
cannon  made  an  important  addition  to  the  means  of  signalling. 
In  the  instructions  issued  by  Don  Martin  de  Padilla  in  1597  the 
use  of  guns,  lights  and  fires  is  mentioned.  The  introduction  of 
the  sqxiare  rig  permitted  a  further  addition,  that  of  letting  fall 
a  sail  a  certain  number  of  times.  Before  the  middle  of  the  x  7th 
century  only  a  few  stated  orders  and  reports  could  be  made  known 
by  signalling.  Flags  were  used  by  day,  and  lights,  occasionally 
with  guns,  at  night.  The  signification  then,  and  for  a  long  time 
after,  depended  upon  the  position  in  which  the  li^t  or  flag 
was  displayed,  (^ers,  indeed,  were  as  often  as  possible  com- 
municated by  hailing  or  even  by  means  of  boats.  As  the  size 
of  ships  increased  the  inconvenience  of  both  plans  became 
intolerable.  Some  attribute  the  first  attempt  at  a  regular  code 
to  Admiral  Sir  William  Penn  <xt}2x-i67o),  but  the  credit  of  it  is 
usually  given  to  James  II.  when  duke  of  York.  Notwithstanding 
the  attention  paid  to  the  subject  by  Paul  Hoste  and  others, 
signals  continued  strangely  imperfect  till  late  in  the  x8th  century. 
Towards  1780  Admiral  Kempenfdt  devised  a  plan  of  flag-signal- 
ling which  was  the  parent  of  that  now  in  use.  Instead  of  in- 
dicating differences  of  meaning  by  varying  the  position  of  a 
solitary  flag,  he  combined  distinct  flags  in  poixs.  About  the 
beginning  of  the  X9th  century  Sir  Home  Popham  improved  a 
method  of  convesring  messages  by  flags  proposed  by  R.  Hall 
Gower  (1767-1833),  and  gresatly  increued  a  ship's  power  of 
communicating  with  others.  The  number  of  nijght  and  fog 
signals  that  could  be  shown  was  still  very  restricted.  In  1867 
an  innovation  of  prodigious  importance  was  made  by  the  adop- 
tion in  the  British  navy  of  Vice-Admiral  (then  Captain)  Philip 


Cok>mb's  flashing  system,  on  which  be  had  been  at  work  since 
1858. 

In  the  British  navy,  which  serves  as  a  modd  to  most 
others,  visual  signals  are  made  with  flags  or  pendants,  the 
semaphore,  flashing,  and  occasionally  fireworiu.  Sound  signals 
are  made  with  fog-horns,  steam-whistles,  sirens  and  guns.  The 
number  of  flags  in  use  in  the  naval  code,  comprising  what  is 
termed  a  *'set,"  are  58,  and  consist  of  26  alphabetical  flags, 
10  numeral  flags,  x6  pendants  and  6  special  flags.  Flag  signals 
are  divided  into  three  classes,  to  each  of  which  is  allotted  a 
separate  book.  One  class  consists  of  two  alphabetical  flags  and 
refers  to  orders  usual  in  the  administration  of  a  squadron, 
such  as,  for  example,  the  flags  L£,  which  might  signify  "  Captain 
repair  on  board  flagship."  Axwther  class  consists  of  three 
alphabetical  flags,  wUch  refer  to  a  coded  dictionary,  wherdn  are 
words  and  short  sentences  likdy  to  be  required.  The  remaining 
refers  to  evdutionary  orders  for  manoeuvring,  which  have  alpha- 
betical and  numeral  flags  combined.  The  flags  which  oonatitute 
a  dgnal  are  termed  a  "  hoist."  One  or  more  hoists  may  be  made 
at  the  same  time.  Although  flag  signalling  is  a  slow  method 
compared  with  others,  a  fair  rate  can  be  attained  with  practice. 
For  example,  a  signal  involving  162  sq>arate  hoists  has  been  re- 
peated at  si^t  by  X3  ships  in  company  in  76  minutes.  Semaphore 
signals  are  made  by  the  extension  of  a  man's  arms  through  a 
vertical  plane,  the  different  symbols  being  distinguished  by  the 
relative  positions  of  the  arms,  which  are  never  less  than  a^  apart. 
To  rendor  the  signals  more  conspicuous  the  signaller  usually 
holds  a  small  flag  <m  a  stick  in  each  hand,  but  all  ships  are  fitted 
with  mechanical  semaphores,  which  can  be  worked  by  one  man, 
and  are  visible  several  miles.  Flag  dgnalling  being  comparatively 
dow  and  laborious,  the  ordinary  message  worii  in  a  squadron 
is  generally  signalled  by  semaphore.  The  convenience  of  this 
method  is  enormous,  and  by  way  of  example  it  may  be  of  interest 
to  mention  a  record  message  of  350  words  which  was  signalled 
to  31  ships  sunultaneoudy  at  the  rate  of  17  words  per  minute. 
Flags  being  limited  in  size,  and  only  distinguishable  by  their 
colour,  sisals  by  this  means  are  not  altogether  satis&ulory 
at  long  distances,  even  when  the  wind  is  suitable.  For  signalling 
at  long  range  the  British  xuivy  employs  a  semaphore  with  arms 
from  9  to  X2  ft.  long  mounted  at  the  top  of  the  mast  and  capable 
of  being  trained  in  any  required  direction,  and  worked  from 
the  dedu  Its  range  depends  upon  the  deamess  of  the  atmo- 
sphere, but  instances  are  on  record  where  a  message  by  this 
means  has  been  read  at  x6  to  x8  m. 

Night  signalling  is  carried  out  by  means  of  "  flashing,"  by 
which  is  meant  the  eiqxwure  and  eclipse  of  a  sin^  li^t  for 
short  and  long  periods  of  time,  representing  the  dots  and  dashes 
composing  the  required  symboL  The  dots  and  dashes  can  be 
made  mechanically  by  an  obscuring  arrangement,  or  by  dectro- 
mechanical  means  where  magnets  do  the  work,  or  by  dmply 
switching  on-  and  off  q>eciaUy  manufactured  dectxic  lamps. 
The  ordinary  rate  of  nignnlling  by  fladiing  i&from  7  to  10  words 
per  minute.  In  the  British  navy,  as  in  the  army,  dots  and  dashes 
are  short  and  long  exposures  of  light;  but  with  some  nations  the 
dots  and  dashes  are  sliort  and  long  periods  of  darkness,  the  light 
punctuating  the  spaces  between  thiem.  The  British  navy  uses 
the  Euittq^ean  modification  of  the  so-called  Morse  code  used  in 
telegraphy,  but  with  special  signs  added  suitable  to  their  code. 
The  uitroduction  of  the  "  dot  and  dash  "  system  into  the  British 
navy  was  entirdy  due  to  the  perseverance  of  Vice-Admiral 
Colomb,  who,  in  H>ite  of  great  oppodtion,  and  even  after  it  had 
once  been  condemned  on  its  first  trial  at  sea,  carried  it  through 
with  the  greatest  success.  The  value  of  this  innovation  made  in 
X867  may  be  gauged  by  the  fact  that  now  it  is  possible  to  handle  a 
fleet  with  ease  and  safety  in  darkness  and  fog— a  state  of  affairs 
whidi  did  not  formeriy  exist.  The  simplidty  of  the  dot  and 
dash  prindple  is  its  best  feature.  As  the  system  only  requires  the 
exhibition  of  two  elements  it  may  be  used  in  a  variety  of  different 
manners  with  a  minimum  of  material,  namely,  by  waving  the  most 
conspicuous  object  at  hand  throu^  short  and  long  arcs,  by 
exhibiting  two  different  shapes,  each  rq>resenting  one  of  the 
elements,  or  dipping  a  lantern  in  a  bucket,  and  so  on.    Its 


adBp&n  bu  not  (al/  cmitribulBl  vnj  mitniiUy  to  the  io- 
cna£ed  cSdcDcy  td  the  British  nivy,  but  It  bu  been  made 
gpliotuJ  For  OM  with  the  menaiilile  muiae,  Cunousiy  enough, 
tjihing  b  DDt  lo  uy  great  eitent  used  ia  the  D4vici  of  other 
CDUoUks  which  rely  soon  on  lame  syltEm  of  cobund  light!  at 
eight.  Tbit  lystem  geaetally  takes  the  form  of  fouc  oi  five 
double-colouni]  Untemi.  vhich  are  suspended  fiom  tome  Dirt  of 
the  mut  in  >  vertical  Uoe.  Each  lantec 
red  aod  a  vhitc  lampr  dther  of  which 
By  a  uitablckeytwaid  on  deck  any  comlui 
luteins  can  be  ibown.  Tbeadvai 
fact  that  each  aymbol  is  aeli-evider 


olth 


E  these  coloured 


•rhicbisa. 

For  long  *<i»>»nf^  at  niebt  the  seardi-light,  or  some  other 
hi^  ponvr  dectnc  air  light,  ii  utiliied  on  the  flashing  system. 
Dots  and  dasbes  are  then  made  either  by  Hashing  the  light 
directly  on  the  object,  or  by  iraving  the  beam  up  and  down  for 
sboft  and  kng  poiods  of  time.  Sometimes  when  a  convenient 
cknd  ii  available  the  reOectioa  of  the  beam  has  been  read  for 
neariy  40  m.,  with  land  intcivening  between  the  two  ships.  In  a 
fog  Kfg***!*  are  made  by  tbc  steam.whistle,  fog-hom,  siren  or  by 
guv.  Except  for  the  btter  method  the  dot  and  dash  system  is 
cmployttl  in  a  shnHar  manner  to  Bashing  a  light.  Guns  are  some- 
'>r  signallings  the  signification  being  deter- 


imedir 


tiitisb  ibips  are  supplied  wi 
A  with  the  shore,  and  heliographs  ar 
Marine  galvanometers  1 


.    The 


re  provided  for  land 
provided,  and  cm 

be  added  wiielHs 
telegraphy,  which  in  its  application  to  ships  at  sea  bids  fair  to 
solve  tone  problons  hitbeito  impiacticaUe.   (See  TELicxAPav: 

Tbc  iotsnational  code  of  signals,  lor  use  between  ships 

of  all  nation*,  is  perhaps  the  best  universal  dictionary  In  eust- 
ence.  By  iu  mean*  mariners  can  talk  with  great  ease  without 
knowing  a  word  of  one  another's  language.  By  means  of  a  lew 
dags  any  question  can  be  a^Eed  and  answered.  Tlie  number 
of  tnlematioul  flags  and  pendants  used  with  the  inleraational 
code  is  !■},  consisUng  of  a  csmplete  alphabet  and  a  qieclal 
pendant  chmcteriitk  <i(  the  code.  At  night  fiashing  may  be 
used.  {C,A.C.fl.;  A.F.E.) 

.Iniy  SipuBint- — Comnuiiicuion  by  visual  signals  between 
portions  ol  an  army  ia  a  eoinpantlvdy  recent  development  oI 
Diilitiry  service.  Actual  dgnals  were  of  course  made  in  all  ages 
of  wadare,  cither  specially  agreed  upon  beforehand,  such  as  a 
rocket  or  beacon,  or  ol  more  general  application,  such  as  the 
old-f>*biaaed  wooden  telegraph  and  the  combinations  al  lights, 
tc.usedbyiavagesontheN.W.frontierof India.  Butiiwasnot 
Dotiltlie  middle  years  of  theigthcenturylhst  military  signalling 
pnper,  as  a  ^ledal  duly  ol  soldiers,  became  al  all  geocral. 
Jtwasabouttlie  year  1^65  that,  owing  to  the  initiative  of  Captain 
Phnip  Colomb,  ILN.,  whose  signal  system  had  been  adopted  for 
kis  own  service,  the  qtiesiion  of  army  signalling  was  seriously 
taken  up  by  the  British  militaiy  authorities.  A  school  of  signal- 
ling was  created  at  Chatham,  and  some  time  later  all  units  of  the 
line  were  directed  to  furnish  men  to  be  trained  as  signallers. 
At  first  a  code  book  was  osed  and  the  ^gnals  represented  code 
words,  bat  it  was  found  better  to  revert  to  the  telegraphic 
system  of  signalling  by  the  Morse  alphabet,  amongst  the  unde- 
niable advantages  of  which  wis  the  fact  that  it  was  used  both 
bythe  postal  service  and  the  telegraph  tmits  of  Royil  Engineers. 
ThenxfoFWant,  in  ever-incnasing  perfection,  the  work  of 
sigaalkn  hU  been  a  feature  of  almost  evely  campaign  of  the 
Stilish  army.  To  the  original  Bags  have  been  added  the  helio- 
graph [for  long-diltance  work),  the  semaphore  syltcra  of  the 
Royal  Navy  (lor  vfry  rapid  signalling  at  short  distances),  and 
the  limps  oi  vaiioiu  kinds  for  working  by  night.  FuQ  and 
dcuHed  instructiona  for  the  proper  performance  of  the  work, 
wbiffa  provide  for  almost  every  possible  contingency,  have  been 


The  apparatna  emplpyed  tor  signalling  in  the  British  service 
consists  of  flags,  large  and  smill,  heliognpb  and  lamp  for  night 
work.  Tbe  distances  at  which  their  signals  can  be  read 
vary  very  considerably,  the  Saga  having  but  a  limited  *" 
scope  of  usefulness,  whilst  the  range  of  a  heliograph  la  very 
great  indeed.  Whetherit  beiom.  oriooaway,  il  has  been  found 
in  practice  that,  given  good  sunlight,  nothing  but  the  presence 
of  an  intervening  physical  obstacle,  auch  as  a  ridge  or  wood, 
prevents  communication.  For  shorter  distances  moonlight,  and 
even  artificial  light,  have  on  occasion  been  employnl  as  the  Source 
of  light.  In  northern  Eun^  the  use  of  tbe  bstniment  is  much 
restricted  by  climate,  and,  fuithei,  stretches  of  plain  country, 
permitting  of  a  line  of  vision  between  distant  bills,  are  not  often 
found.  It  is  in  tbe  wilder  parts  of  tbe  earth,  that  Is  to  say  in 
colonial  theatres  of  war,  that  tbe  astonishing  value  of  the  helio- 
graph is  di^Iayed.  In  European  warfare  Bag  signalling  is  more 
usually  employed.  Tbe  fiags  In  iise  are  blue  and  while,  tbe 
former  for  use  with  light,  the  latter  for  < 


Ther< 


ntbe 


;  "  small  "  flag,  which 
I  for  rapid  Morse  over 


iployed  for  semapbi 
somewhat  shorter  distal 

4  m.  allowed  to  the  sma 
distances  may  be  exceeded.  Tbe  respective  siies  of  these  flags 
are  as  follows: — large  flag  j'X3',  pole  j*  6"  hing;  small  flag 
I'Xi',  pole  j'  6"  long.  The  lamps  used  for  night  signalling  are 
of  many  kinds.  Oflicially  only  tbe  "  lime  light  "  and  the  "  Beg- 
bie  "  lamps  are  recognized,  but  a  considerable  number  of  the 
old.fasliioned  oil  lamps  Is  still  in  use,  especially  in  tbe  auxiliary 
forces,  and  many  eiperimenti  have  been  made  with  acetylene. 
The  lime  light  Is  obtained  by  raising  a  lime  pencil  to  a  white  heat 
by  forcing  a  jet  of  oxygen  ibtough  the  Hame  of  a  spirit  lamp. 
The  strong  light  thus  produced  can  be  read  under  favourabje 
conditions  al  a  distance  of  15  m.;bul  tbe  equipment  of  gas-bag, 
presaure-bag,  and  other  accessories  make  tbe  whole  inslruoicnt 
rather  cumbrous.  The  bull'scye  lamp  diSers  but  lightly  from 
the  ordinary  lantern  of  civil  life;  It  bums  vegetable  oiL  The 
Begbie  bmp,  which  bums  kerosene,  is  rather  mart  elaborate  and 
gives  a  whiter  Ught.  It  was  in  use  for  many  years  in  India 
before  the  tdijeclions  made  by  the  authorities  in  England  lo 
certain  features  of  the  lamp  were  withdrawn.  All  these  lamps 
^hen  In  use  are  set  up  on  a  tripod  stand  and  signals  la 
the  Morse  alphabet  are  made  by  opening  and  closing  * 
shutter  in  front  of  the  light,  tnd  thereby  showing  long  and 
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.  Tkt  same  principle  is  followed  in  tlie  hdiograph.  This  instru- 
ment, invented  by  Sir  Henry  C.  Manoe,  receives  on  a  mirror, 
and  thence  casts  upon  the  distant  station,  the  rays  of  the  sun; 
the  working  of  a  sznall  key  controls  the  flashes  by  throwing  the 
mirror  slightly  off  its  alignment  and  thus  obscuring  the  light  from 
the  party  reading  signals.  The  fact  that  the  heliograph  requires 
sunlight,  as  mentioned  above,  militates  against  its  employment 
in  Great  Britain,  but  where  it  is  possible  to  use  it  it  is  by  far 
the  best  means  of  signaling.  Secrecy  and  rapidity  are  its  chief 
advantages.  An  observer  6  m.  disUnt  would  see  none  of  its 
light  if  he  were  more  than  50  yds.  on  one  side  of  the  exact  align- 
ment, whereas  s  flag  signal  oould  be  rtad  from  almost  evety 


Fig.  2^— Hdiogiaph  (by  permission  <^  the  Controller  of  H.M. 

Stationery  Office). 

hin  within  range.  None  of  the  physical  exertion  required  for 
fast  signalling  with  the  flag  is  required  to  manipulate  the  instru- 
ment at  a  high  rate  of  speed.  The  whole  apparatus  is  packed 
in  a  h'ght  and  portable  form.  An  alternative  method  of  using 
the  hdiograph  is  to  keep  the  rays  permanently  on  the  distant 
point,  a  shutter  of  some  kind  being  used  in  front  of  it  to  produce 
obscurations. 

When  in  use  the  heliograph  is  fixed  upon  a  tripod.  A  tangent 
screw  (£)  which  moves  the  whole  instrument  (except  the  jointed 
arm  L)  turns  the  mirror  in  any  direction.  Metal  U-shaped  arms 
(C)  carry  the  mirror  (B),  which  is  controlled  by  the  vertical  rod 
(J)  and  its  clamping  screw  (K).  The  signalling  muror  itself 
(usually  having  a  surface  of  5  in.  diameter)  is  of  glass,  an  un- 
silvered  spot  (R)  being  left  in  the  centre.  This  spot  retains  its 
position  through  all  movements  in  any  plane.  The  instrument 
is  aligned  by  means  of  the  sighting  vane  (P)  fixed  in  the  jointed 
arm  L,  and  the  rays  of  the  sun  are  then  brought  on  to  the  distant 
station  by  turning  the  horixontal  and  vertical  adjustments  until 
the  "  shaidow  spot "  cast  by  the  un^vered  centre  of  the  mirror 
appears  on  the  vane.  The  heliograph  Is  thus  ready,  and  signals 
are  made  by  the  depression  and  release  of  the  "collar"  (I) 
which,  with  the  pivoted  arm  (U,  V),  acts  as  a  telegraph  key. 
When  the  sun  makes  an  angle  of  more  than  1 30  degrees  with  the 
mirror  and  the  distant  station,  a  "  duplex  mirror  "  is  used  in 
place  of  the  sighting  vane.  The  process  of  alignment  is  in  this 
case  a  little  more  complicated.  Various  other  means  of  making 
dots  and  dashes  are  referred  to  in  the  oflidal  work,  ranging  from 
the  "  collapsible  drum  "  hung  on  a  mast  to  the  rough  but  effec- 
tive improvisation  of  a  heliograph  out  of  a  shaving-glass.  The 
Employment  of  the  beams  of  the  search-light  to  make  flashes  on 
clouds  is  also  a  method  of  signalling  which  has  been  in  practice 
veiy  effective. 


The  Mone  code  employed  in  army  dgoalJing  is  as  follows^- 
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The  semaphore  code  used  in  the  army  b  shown  beIow^-T- 
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Fig.  j3. — ^Semaphore  (the 
thin  upright  strokes  represent 
the  seaman's  body,  the  thick 
strokes  his  arms). 


In  using  this  code  the  signaller  invariably  faces  his  reader,  as  unless 
thb  were  enforced  each  mter  miaht  be  read  as  its  opposite.  In  the 
above  diagram  the  appearance  01  the  signals  to  the  reader  is  shown, 
thus  the  sender's  right  side  only  is  used  for  the  letter  A. 

In  sending  a  message  accuracy  is  ensured  by  various  checks. 
The  number  of  words  in  a  message  is  the  most  valuable  of  these, 
as  the  receiving  station's  number  must  agree  before  the  message 
is  taken  as  correct.  Each  word  or  "group "  sent  by  the  Morse 
cx)de  must  be  "  answered  "  before  the  sender  passes  on  to  another. 
All  figures  are  checked  by  the  "  dock  dieck  "  in  which  i  is  repre- 
sented by  A,  a  by  B  and  so  on.  All  dpher  "  groups  "  are  repeated 
back  en  bloc,  'There  is  an  daborate  system  of  signals  relating 
to  the  woridng  of  the  line.  The  "  message  form  "  in  use  differs 
but  sUghtly  from  the  ordinary  form  of  the  Post  Office  tdegraphs. 
Signal  stations  in  the  field  are  dassed  as  (a)  "  fixed  "  and  "  mov- 
ing," the  former  connecting  points  of  importance,  or  on  a  line  of 
communications,  the  latter  moving  with  the  troops;  (6)  "  ter- 
minal," "  transmitting  "  and  "  central  ";  the  first  two  require 
no  definition,  the  last  is  intended  to  send  and  recdve  messages 
in  many  directions.  The  "transmitting  station"  receives 
and  sends  on  messages,  and  consists  in  theory  of  two  full  "  ter-;^ 
minals,"  one  to  receive  and  one  to  send  on.  It  is  rarely  possible, 
in  the  fidd  to  work  rapidly  with  less  than  five  men  at  a  tranv 
I  mitting  and  three  at  a  terminal  station.    "  Central  '*  statioDS 
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are  muufced  according  to  the  number  oC  stations  with  which  they 


fwgnalling  is  me^  on  most  mmpsigns  to  a  Urge  extent.  In  the 
Tlrah  eipcdition,  1897  and  1898,  one  signal  station  received  and 
sent,  between  the  1st  and  xSth  November,  as  many  as  980 
Bicuajgea  by  betiograph,  some  of  wMch  were  soo  to  300  words  in 
length.  It  is  often  used  as  an  auxiliary  to  the  field  tdegraph, 
cspedally  in  mountainous  countries,  and  when  the  wire  is  liable 
to  be  cat  and  stolen  by  hostile  natives.  In  the  Waaii  expedition, 
t88x,  communication  was  maintained  direct  for  a  distance  of 
70  m.  with  a  s-in.  heliogzaph.  In  the  Boer  War,  x899-z9oa, 
the  system  of  heliographic  signalKng  was  employed  very  exten- 
sivdy  by  both  sides. 

In  Genoaoy  the  first  army  ngnalltdg  iceulationB  only  appeared  in 
1903.  The  practice  was,  however,  raptcUy  oe^oped  and  towards  the 
end  of  the  190s  campaign  in  South-West  Africa,  9  rignalling  officers 
and  300  signallers  were  emiijgytd  in  that  country.  These  usually 
worked  in  parties  of  a  or  3f  each  party  being  protected  by  a  few 
tahatryncn  or  troopers.  The  apparatus  used  was  heliograph  by 
day  and  a  very  elaborate  form  of  bunp  by  night,  and  work  was  carried 
oa  between  posts  sepauated  by  60  ana  even  90  m.  The  signallers 
were  employed  both  with  the  roobik  foroes  and  in  a  permanent  net- 
work of  communication  in  the  occupied  territory.  In  1907-1908 
fresh  signalling  regulations  were  issued  to  the  home  army,  and  each 
oonpany,  battery  or  squadron  is  now  expected  to  find  one'  station  of 
three  men,  apart  from  the  r^imental  and  special  instructors  and 
staff.  Some  experiments  were  carried  out  at  Meta  to  asnrtain  the 
mean  distanoe  at  which  rignato  made  by  a  man  lying  down  could  be 
seen,  this  being  found  to  be  about  1000  yds.  "nie  new  regulations 
aOow  of  the  use  ol  flag  and  lamp  signalling  at  4  m.  instead  of  as 
fonaaeriy  at  i  ].  Three  nags  are  used,  olue.  white  and  yellow,  and  it 
b  stated  that  the  last  is  the  most  frequently  useful  <rf  the  three. 

The  enormous  development  of  the  field  telegraph  and  telephone 
syatenis  in  the  elaborate  war  of  positions  of  1904-1^5  more  or  less 
aowcfad  out,  so  to  speak,  visual  signalling  on  both  sides,  and  in  any 
case  the  average  illiterate  Russian  infantryman  or  the  Cossack  was 
DOC  adlaptable  to  signalUng  needs.  Only  about  one^uarter  of  the 
SBtnalling  force  (which  consisted  exclusively  of  engineer  troops)  in 
ICnxDpatkin's  army  was  employed  in  optical  work,  the  other  three- 
quaiteis  being  assigned  to  telegmph,  wireless  and  tdephone  station 
work.  The  Italians^  who  are  no  strangers  to  colonial  warfare,  have 
a  wdl-devdoped  visual  signalling  system. 

See  British  Official  Trtt*mng  Mamtials:  StgHoainz  (1907). 

RaSwaySignaBing. — ^In  railway  phraseology  the  term  "  signal  *' 
is  applied  to  a  variety  of  hand  motions  and  indications  by  lamps 
and  other  symbols,  as  well  as  to  fixed  signals;  but  only  the 
bst-oamed  dass — disks  and  semaphores,  with  lights,  perman- 
ently fixed  (on  posts)  at  the  side  of  the  track — will  be  considered 
here.  These  may  be  divided  into  (x)  interlocking  signals,  used 
at  junctions  and  yards,  and  (a)  block  signals,  for  maintaining  an 
interval  of  ^>aoe  between  trains  following  one  another.  In 
both  classes  the  function  of  a  signal  is  to  inform  the  engine-driver 
whether  or  not  he  may  proceed  beyond  the  signal,  or  on  what 
conditions  he  may  proceed,  and  it  is  essential  to  give  him  the 
information  some  seconds  before  it  need  be  acted  upon. 

The  semaphore  signal,  which  u  now  widely  used,  consists  of 
an  ann  or  blade  about  5  ft.  long  extending  horizontally,  at 
ri^  ao^es  to  the  line  of  the  track,  from  the  top  of  a  post 
(wood  or  iron)  zs  to  30  ft.  high,  and  sometimes  higher  (fig.  4). 
This  arm,  turning  on  a  spindle,  is  pulled  down  ("  off  ")  to  in^cate 
that  a  train  may  pass  it,  the  horizontal  (or  "on")  position 
jnAintmg  **  stop  ";  sometimes,  as  on  the  continent- of  Europe, 
use  is  made  of  the  position  of  the  arm  in  which  it  points  diagonally 
upwards,  and  on  one  or  two  English  lines  the  arm  in  the  safety 
position  hangi  down  perpendiculariy,  parallel  to,  but  a  few  inches 
away  from,  &  post.  A  lamp  is  fixed  to  the  side  of  the  post  about 
00  a  level  with  the  blade,  and  by  the  movement  of  the  blade  is 
made  to  show  at  night  red  for  **  stop  "  and  green  for  go-ahead  or 
*'an  dear."  The  earlier  prsctice,  whiU  for  "  all  dear,"  still 
prevails  laigely  in  America. 

.In  the  eariy  days  of  railway  sSgnalling  three  pontions.of  the 
aeaapbore  arm  were  recogniaed: — (i)  Honaontal,  or  at  right  angles 
to  the  post,  dcanottiig  danger;  (3)  at  a  downward  aiwle  of  45  derrees, 
Emoting  caution;  G)  hanging  vertically  downwards  or  i^raflel  to 
the  pose,  denotii^  all  right.  Corresponding  to  the  position  oi  the 
ana,  thiee  different  lights  were  employed  at  night — red  for  danger, 
peen  for  caution  and  white  for  all  ripit.  But  now  British  railways 
nake  tt«  of  only  two  posilioas  of  the  arm  and  two  lights— the  arm  at 
right  angles  ta  the  post  and  a  red  fight,  both  signifying  danger  or 


stop;  and  the  arm  at  about  60  degress  (or  vertical,  as  mentioned 
above)  and  a  green  light,  both  meanins  all  right  or  proceed.  It  is 
■better  to  abofish  the  use  of  white  lignts  for  signalling  purposes. 
The  reason  is  obvious.  There  are  many  lights  and  lamps  on  the  plat- 
forms, in  stgnal-boxes  and  in  the  streets  and  houses  adjacent  to  a  rail' 
way;  and  u  white  lighu  were  recogn^ed  as  signal^  a  driver  might 
mistake  a  light  of  this  nature  as  a  signal  to  proceed ;  m  fact,  acddents 
have  been  caused  in  this  manner.  A  white  light  is  not  to  be  regarded 
as  a  danger  signal,  as  is  sometimes  erroneously  stated,  but  rather 
as  no  signal  at  all;  and  as  there  is  a  well-known  rule  to  the  effect 
that  "  the  absence  of  a  signal  ttt  a  place  where  a  signal  is  ordinarily 
shown  must  be  treated  as  a  danger  rignal,"  it  follows  that  a  white 
light,  when  seen  at  a  place  where  a  re^  or  green  light  ought  to  be 
visible,  is  to  be  treated  as  a  danger  signal,  not  fiiecause  a  white 
light  per  se  means  danger,  but  because  in  such  a  case  it  denotes  the 
aboenoe  of  the  proper  signal  Some  companies  have  adopted  a 
purple  or  small  white  light  as  a  "danger"  signal  for  shunting 
purposes  in  sidings  and  vards;  but  this  practice  is  not  to  be  com- 
mended, unce  red  shoulo  be  the  universal  danger  signal. 

DistarU  signals  are  used  to  make  it  unnecessary  for  an  eng^e- 
driver  to  slacken  his  speed  in  case  the  stop  \kome)  signal  Is 
obscured  by  fog  or  smoke,  or  is  beyond  a  curve,  or  for  any  reason 
is  not  visible  suffidently  far  away.  Encountering  the  distant 
signal  at  a  point  400  to  800  yds.  before  reaching  the  home  signal 
he  is  informed  by  its  position  that  he  may  expect  to  find  Xht  latter 
in  the  same  position;  if  it  is  '^  off  "  he  passes  it,  knowing  that 
the  home  signal  must  be  in  the  same  position,  but  if  it  is  at 
danger  he  proceeds  cautiously,  prepared  to  stop  at  the  home 
signal,  if  necessaiy.  The  arm  of  a  distant  signal  usually  has  a 
fish'tail  end.  In  Great  Britain  its  colour  indications  are  generally 
the  same  as  for  the  home  signal,  but  occasionally  it  shows  yellow, 
and  on  some  lines  it  is  distinguished  at  night  by  an  angular  band 
of  light,  shaped  like  a  fish-tail,  which  appears  by  the  side  of  the 
red  or  green  light.  In  America  its  i^ght  colour-indication  is 
made  different  from  that  of  the  home  signal.  Thus,  where  white 
is  used  to  indicate  all  dear  (in  both  home  and  distant)  the  distant 
arm,  when  horizontal,  shows  a  green  light;  where  green  is  the  all- 
dear  colour  a  horizontal  distant  shows  dther  a  yellow  light  or 
(on  one  road)  a  red  and  a  green  light  side  by  side.  Two  lights 
for  a  single  arm,  giving  their  indication  by  position  as  well  as 
colour,  have  been  used  to  a  limited  extent  for  both  home  and 
distant  signals.  Dwarf  signals  (a  in  fig.  5)  are  used  for  very  slow 
movements,  such  as  those  to  or  from  a  siding.  Their  blades  are 
about  I  ft.  long,  and  the  posts  about  4  ft.  high;  the  lower  arm 
on  post  c  being  for  slow  movements,  is  also  frequently  made 
shorter  than  the  upper  one.  Where  more  than  two  full-sized 
arms  src  used  on  a  post,  the  custom  in  America  is  to  have  the 
upper  arm  indicate  for  the  track  of  the  extreme  right,  and  the 
others  in  the  order  in  which  the  tracks  lie;  in  Great  Britain  the 
opposite  rule  prevails,  the  upper  arm 
indicating  for  the  extreme  left.  But  the 
signals  controlling  a  large  number  of 
paralld  or  diverging  tracks  are  preferably 
arranged  side  by  side,  often  on  a  narrow 
overhead  bridge  or  gantry  spanning  the 
tracks. 

All  the  switches  and  locks  are  con- 
nected w!th  the  signal  cabin  by  iron  rods 
(channel-iron  or  gas-pipe)  supported 
(usually  near  the  grotmd  and  often 
covered  by  boxing)  on  small  grooved 
wheds  set  at  suitable  distances  apart. 
The  foundations  of  these  supports  are  of 
wood,  cast  iron  or  concrete.  Concrete 
foundations  are  comparativdy  recent,  but 
are  cheap  and  durable.  For  signals  (but 
not  for  points)  wire  connexions  are  uni- 
versal in  England,  and  are  usual  in 
America,  being  cheaper  than  rods.  In 
changing  the  direction  of  a  line  of  rodding 
a  bdl-crank  is  used,  but  with  a  wire  a 
piece  of  chain  is  inserted  and  run  round 
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a^Semaphole 


Fig. 
signal.    IR,  Red  glass; 
G,  green  g^ass. 


a  grooved  pulley.   Wire  connexions  are  shown  at  a  and  6,  fig.  4, 


the  main  or  "front"  wire  being  attached  at  a.  By  this 
the  signalman  moves  the  arm  down  to  the  inclined  or  go- 
ahead  position,  to  do  whidh  he  has  to  lift  the  counter- 
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»ei{^  t.  Utbt  wiM  ahMU  htai,  Um  C0UDlB-«d^  muld 
tcstOR  tbt  ann  to  the  boriuDiil  (ilop)  position,  ind  thu> 
ptcvtnt  the  luuutboriwd  puuge  ol  >  tisin;  and  b  cue  of 
fuliiie  of  the  lod  1,  tiic  iroa  ipectade  t  vould  act  ai  a  aalcty 
caunur-wd^t.  Tie  back-wire  b  b  added  to  enaiire  quick 
movement  of  the  aim,  but  E>  not  canuDOn  In  Eofland,  LoDg 
lines  of  rigid  connerioni  aie  "  compenaated  "  lot  apanaiou  aad 
coDtiaction  due  to  changca  in  lemperature  by  (he  iolmjuclion 
of  beU-ciankl  or  rocker-arma.  With  wiie  comieiiDD*  compen- 
aation  b  difficult,  and  many  plani  have  been  uied.  The  most 
aatiafactory  devica  are  tbOK  ia  which  the  connexion,  ip  the 
cabin,  between  the  wire  and  Ihe  lever  b  broken  when  the  aignal 
ia  in  Ike  horizontal  poaitioo.    The  wire  ia  kepi  taut  by  a  wdght 

lensthened  or  afaortcDedl  grlpi  It  at  a  new  place. 

So  early  a>  1S46  It  became  a  common  practice  In  Entfand  to 
coDcentnue  the  Leven  for  working  the  pointi  and  rigoali  of  a 
alatloD  In  one  or  more  cabina,  and  the  neceadty  of 
zfj^.^-  fnterlocking-  aoon  became  evident  to  prevenl  dmnl- 
tan^ua  ugnala  being  giveA  ova  conBIcting  route*,  or 
lor  a  route  not  yet  prepared  to  receive  the  ttaln.  In  large 
terminala  concenlration  and  interlocking  are  cuentlal  to  rapid 
movementi  ol  traim  and  economical  uae  of  ground. 

Fig.  J  ibowi  a  typkal  airaogenient  ol  interbcked  ilgnali,  the 
principle  being  the  tame  whether  1  yard  bn  one  let  ol  poinU  or 


anaaged  that  ehher  one  ol  thei 
lever,  the  poution  ol  the  point  a 
the  Mleolon  of  the  arm  to  be  n 


.  win  be  moved  by  Ihe  aame 
ineiiODa  bring  made  10  govern 
ivcd,    A  Bwitch  rod  mnld  bo 


H;  the  lever  E  it  Cor  l 
trhoe  a  algnat  i>  cc 
nected  by  two  wirea, 
before    deicribcd.      T 


lowering  a  alpial,  graips 
theleveratita  upper  end, 
he  movei  thtarod  upwardi, 
and  in  lo  doing  actuatca 
the  interlocking,  through 
the  tablet  N,  attached  at 
T.  Lifting  the  tajqwtbcka 


locked  to 


keltiafs 


>  hundred.  Hk  ilgnali  <at  a,  t,  and  e)  an  ol  the  lemapboK 
pallem.  For  the  lour  aipiala  and  one  pair  ol  pointi  there  ue, 
in  the  aecsnd  alorey  of  the  cabin  C,  five  levari.  Each  signal  aim 
■lands  normally  in  the  horuontal  poution,  '■"<■"■'"[  atifl.  To 
perinii  a  train  U  pan  from  A  In  B  Ihe  aignalman  movo  the  aim 
of  ugnal  tto  aniadincd  position  (Ao  degreci  to  75  degreet  down- 
wardi);  and  the  mlerlockiiig  of  Ihe  leven  pieventt  Ibli  move- 
ment uoles  it  can  ufely  f  made.  If  o  hu  been  dunged  to 
permit  a  movement  from  S  to  B,  or  If  the  pointi  x  have  beeenaet 
for  luch  a  movement,  or  if  flther  aignal  on  post  chai  been  lowered, 
b  Is  Immovable.    In  like  manner,  to  Incline  the  arm 


ova  the  lever  the  rockei 
R  ii  abo  pulled; 

but  Ihe  ilot  la  it 
Ia  radial  to  the 
centre  on  which 
the  lever   tuma, 


Nremaina 

iteia.      On  '^'  ^ — Signal  Lever,  with  Mcchanlal 
the  completion  of  Interlocking, 

the  itroke  and  (he  dropping  ol  V,  N  [•  ratKd  iliQ  fanfaer, 
and  (hb  unlock!  such  levers  as  should  be  unlocked  after 
thia  lever  b  pulled  V*  cleared  "  or  ''  revened  *')•  It  wIU  be 
•een  that  wfacnever  the  Uppet  N  of  any  lever  u  locked  In  Ihe 


Bit  la  first 


re  the  leveia  of  j 
ilgnali  in  the  normal  (ttop)  position.  A  aiith  lever,  aullably 
btei^kedi  worka  a  lock  bar,  which  engagca  with  the  head  rod  ol 
(he  pdnu;  It  Ji  caonecled  to  the  lock  through  the  "  detector 
bar,"  4.  Thb  bar,  lying  alongside  of  and  dose  to  the  raH,  must 
move  upwardi  when  the  pointa  lock  la  bring  moved  dthei  lo 
lock  or  10  unlock;  and  bdng  made  of  lucb  a  length  that  It  b 
never  entirdy  free  of  the  wheels  of  any  car  or  engine  standing  or 
moving  over  it,  it  ii  held  down  bythe  flanges,  and  the  ugnalman 
b  prevented  from  Inadvcrtentl]'  changing  the  polnla  when  a 
(rain  b  paBing.  At  r  i*  a  throw-oH  or  dersiling  switch  ("  calch- 
pointa  ").  When  I  is  act  for  the  passage  of  tiaint  on  Iht  mala 
line,  r,  connected  (0  the  same  lever,  Is  open;  M  that  if  acar, 
left  on  the  side  (radi  unattended,  should  be  acddencally  moved 
from  its  position,  It  could  not  run  foul  of  Ihe  main  track. 

The  function  ol  the  interloFklng  macliine  IS  to  prevent  the 
simultaneous  display  of  conBicting  signals,  or  Ihe  di^lay  of  < 
Kgnil  over  points  that  are  not  set  actordingly.  The  mo* 
common  forms  of  interlocking  have  tbe.  locking  bars  arranged  ii 
a  horizontal  plane;  but  for  ease  of  desaiptioii  we  may  take  one 
having  them  arranged  vertically,  the  principle  being  I' 
Tbe  diignm  (fig.  6)  shows  a  section  with  1  ^e  view  of  < 
A  machine  consists  of  as  many  leven,  placed  nde  b) 
there  are  points  and  signals  to  be  moved,  though  b  sc 
■       '      ■  ■    ■      ■         oily  by  1    ■ 


:a  raise  V,  and 


Flc  J.— Interlockiog  Frai 

position  shown  In  the  figure.  It  b  imposi 
therefore  Impcwble  to  move  Ihe  lever. 

The  action  o(  tappet  N  may  be  understood  by  reference  ta 
fig.  7.  A  tappet,  say  j,  slides  vertically  in  a  planed  reccaa  in  the 
lockiiig  plate,  being  hdd  in  pla(«  by  atrip*  G  and  K.  TnsavciTe 
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grooves  N,  O,  P,  cany  dop,  sodi  u  J.*  Two  dogs  may  be  con- 
nected together  Iqr  ban,  R.  The  dqgs  are  held  in  place  by 
straps  Y  (fig.  6).  TrfyVing  is  effected  by  hiding  the  dogs  horison- 
tally;  for  example,  dog  J  has  been  pushed  into  the  notch  in 
tai^xt  I,  holding  it  in  the  normal  positioikt  If  tappet  2  were 
raised,  iti  notch  would  come  opposite  dog  J;  and  thea  the 
lifting  oi  z  would  lock  2  by  pusldng  J  to  the  left.  By  means  of 
homontal  rod  R,  the  lifting  of  r  also  locks  4.  If  4  were  already 
up,  it  would  be  impossible  to  lift  z. 
Switdi  and  signal  machines  are  sometimes  worked  hy  com- 
air,  or  electric  or  hydraulic  power.  The  use  <^  power 
makes  it  possible  to  move  potnts.at  a  greater  distance 
from  the  cabin  than  is  permissible  with  manual 
power.  The  most  widely  used  apparatus  is  the  electro- 
pociimatic,  by  which  the  points  and  signals  are  moved 
by  compressed  air  at  70  &>  per  sq.  in.,  a  cylinder  with  piston  being 
fixed  at  eadi  signal  or  switdL  From  a  compressor  near  the 
cabin,  air  is  oonv^ed  in  iron  pipes  buried  in  the  ground. 
The  valves  admitting  air  to  a  cylinder  are  controlled  by  electro- 
magnets, the  wires  of  iduch  are  laid  from  the  cabin  underground. 
Eadi  switch  or  signal,  on  completing  a  movement,  soids  an 
electric  impulse  to  the  cabin,  and  the  interlocking  is 
oontroQed  by  this  "return."  In  the  machine  the 
"levers"  are  very  small  and  light,  their  essential 
function  being  to  open  and  dose  dectric  circuits.  This 
is  performed  through  the  medium  of  a  long  shaft  placed 
horiaontaDy  with  its  end  towards  the  operator,  which 
is  revolved  oo  its  axis  through  60  degrees  of  a  drde. 
This  shaft  actuates  the  interlocking,  which  is  in 
priodple  the  same  as  that  already  described;  and  it 
opens  and  doses  the  dectric  circuits,  governing  the 
admission  of  air  to  cylinders,  by  means  of  simple  metal  contact 
strips  rubbing  on  sections  of  its  surface.*  The  high-pressure 
wia^iitw*  iiai  been  used  with  hydraulic  power  instead  of 
pneumatic,  and  with  dectrical  interlocking  instead  of 
mfrhaniful. 

Interlocking  apparatus  worked  by  compressed  air  at  low 
ptea&uic  (is  lb  per  sq.  in.),  and  with  no  dectrical  features,  is 
in  use*  on  some  lines  in  America  and  has  been  introduced  into 
Englaiid.  In  pSace  of  an  dectromagnet  for  admitting  compressed 
air  to  the  cyfinders,  a  rubber  diaphragm  8  in.  in  diameter  is  used. 
This  is  lifted  by  air  at  7  lb  pressure,  this  pressure  bang  con- 
veyed from  a  cabin,  distant  500  ft.  or  more,  in  one  or  two  seconds. 
As  in  the  electro-pneumatic  machine,  the  lever  of  a  switch  cannot 
complete  its  stroke  until  the  switch  has  actually  moved  home 
and  conveyed  a  "  return  indication  "  to  the  cabin.  Pneumatic 
apparatos  of  other  designs  is  in  use  to  a  limited  extent. 

Pneumatic  interlockings  are  costly  to  instal,  and,  depending 
OD  an  unfailing  source  of  power,  have  not  been  much  used  at  iso- 
lated places,  except  on  railways  where  an  air-pipe  is  installed  for 
block  signals;  but  at  large  yards  the  pneumatic  machines  have 
been  made  a  means  of  economy,  because  one  attendant  can 
manage  as  many  levees  as  can  two  or  three  in  a  manual  power 
machine.  Moreover,  a  single  lever  will  work  two  or  more 
switches,  locks,  &c.,  simultaneously,  where  desirable.  The 
absence  oi  outdoor  connexions  above  ground  is  also  an  advantage. 
Snce  about  1900  dectric  power  has  come  Into  use  for  working 
both  points  and  signals.  A  motor,  with  gearing  and  cranks,  is 
fixed  to  the  sleepers  at  each  pair  of  points,  the  power  is  conveyed 
from  the  cabin  by  underground  wires,  the  locking  is  of  common 
mechanical  types,  and,  in  general,  the  system  is  similar  to 
pneumatic  systems  except  in  the  source  of  power.  By  using 
accumulators,  charged  by  dynamos  run  by  gasoline  engines,  or 
by  a  travelling  power<ar,  the  cost  of  power  is  reduced  to  a 
voy  low  %ure,  so  that  power-Interlocking  becomes  economical 
at  small  as  wefl  as  large  stations. 

The  essence  of  Mock  signslling  is  a  simple  regulation  forbidding 
a  train  to  start  from  station  A  until  the  last  preceding  train  has 
passed  station  B;  thus  a  space  interval  is  maintained 
between  each  tn^  instead  of  the  time-interval  that 
rdied  upon  in  the  early  days  of  railways.   As  the 
of  the  tdcgrapb  was  almost  or  quite  contempor- 


aneous with  the  advent  of  the  railway,  the  pombOity  of  a  block 
system  was  eariy  recognized;  but  its  introduction  was  retarded 
by  the  great  cost  of  employing  attendants  at  every  block  station. 
But  as  traffic  increased,,  the  time-interval  ^rstem  proved  in- 
adequate; and  in  the  United  Kingdom  the  block  system  is  now 
practically  universal,  while  in  Series  it  Is  in  use  on  many 
thousand  mOes  of  line.  In  "  permissive  blocking  "  a  second  train 
is  allowed  to  enter  a  block  section  before  the  first  has  deared  it, 
the  engine-man  being  required  so  to  control  his  speed  that  if 
the  first  train  be  unexpectedly  stopped  he  can  himself  stop 
before  coming  into  collision  with  it.  It  thus  violates  the  «HMAn»ui 
condition  of  true  block  signalling. 

The  manual  "  block  '*  system  In  uie  at  the  present  day  in  no 
way  differs  from  that  devised  by  W.  F.  Coolse  in  1842.  except  to  far 
as  the  details  and  designs  of  the  tdesraphic  instruments  are  con- 
cerned. Cooke  used  a  single-needle  instrument  giving  two  indi- 
cadons—^he  neMle  to  the  left  ngnifjring  "  line  dear."  to  the  right, 
"  line  blocked  ":  the  instrument  was  also  available  for  ■peaking 
purposes*  The  Instruments  empToyed  in  Great  Britain  consist  of 
two  dials— one  for  the  up  line  and  one  for  the  down— and  a  bell. 
They  suy  be  divided  into  two  main  classes,  those  requiring  one  wire, 
and  those  re9uiring  three  wires  for  each  douUe  line  of  nils.  The  dials 
of  the  one-wire  instruments  give  only  two  indicatkms,  namely, "  line 
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Fig.  8.— Block  dgnals.    (Engltsh  practice,  tnSns  run  on  left-hand  track, 
n^oals  at  wft  of  track,  arms  on  left  of  post.) 

dear  **  and  '*  train  on  line  **  or  *1tne  blocked,"  the  latter  being  the 
normal  indication,  even  when  there  is  no  train  in  the  section.  The 
three-wire  instrument  has  the  advantage  of  giving  three  indications 
on  the  dial,  namdy^  "  line  dear,"  "  Une  doMd  "  and  "  train  on  line," 
the  normal  indication  being  "  line  closed."  The  one-wire  instru- 
ment diflfen  from  the  three-wire  in  that  the  indicator  is  moved  over 
to  the  different  positions  by  a  momentary  current,  and  is  then  held 
there  by  induced  magnetism,  the  wire  being  then  free  for  any  suc- 
ceeding signals.  In  the  three-mre  apparatus  there  is  a  separate 
wire,  with  an  instrument  at  each  end  for  the  up  line;  the  same  for 
the  down  line;  and  a  wire  for  the  bdl,  which  is  common  to  both 
lines.  When  no  current  is  flowing,  thie  indicator  i»  verticd,  meaning 
"  Une  blwked  or  closed."  When  a  current  is  sent  along  one  of  the 
wires,  tKe  deflections  to  the  right  or  left,  according  to  the  polarity 
of  the  current,  mean  **  line  ciMr  "  or  "  train  on  line  "  respectively. 
Some  dial  instruments  are  made  with  needles,  some  with  small  ditlcs, 
some  with  miniature  semaphores  to  give  the  necessary  indications, 
but  the  dfect  is  the  same.  The  block  instruments  and  bdls  should 
not,  as  a  rule,  be  used  for  speaking  purposes :  but  on  a  few  subsidiary 
railways,  block  working  is  dfected  fy  means  of  ordinary  single- 
needle  td^raphic  instruments,  or  by  tdephone,  the  drawback  to  such 
an  arrangement  bdns  that  the  signalman  has  no  indication  bdore 
him  to  remind  him  ofthe  condition  of  the  line. 

Fig.  8  shows  the  signals  at  a  typical  English  station,  which 
may  be  called  B.  Notice  having  been  recdved  over  the  block 
tdegraph  that  a  train  is  coming  from  A  (on  the  up  track),  the 
signalman  in  the  csbin,  6,  lowers  the  home  signal  k\  and  (if  the 
block  section  from  B  to  C  is  dear  of  trains)  he  lowen  the  starting 
signal,  1,  also.  The  function  of  a  distant  signal  d  has  already 
been  described;  it  is  mechanically  impossible  for  it  to  be  lowered 
unless  k  has  previously  been  lowered.  The  rdation  of  the  signals 
to  the  "  crossover  road  *'  xx  is  the  same  in  prindple  as  is  shown 
in  fig.  5.  Dwarf  or  disk  signals  such  as  would  be  used  for  the 
siding  T  or  the  crossover  xx  are  omitted  from  the  sketch.  Where 
the  sectwns  are  very  short,  the  starting  dgnal  of  one  section  is 
often  placed  on  the  same  post  as  the  dktant  signal  of  the  next. 
Thus,  supposing  B  and  C  to  be  very  dose  to  each  other,  B's 
starting  signal  would  be  on  the  same  post  as  C's  distant  signal, 
the  latter  bdng  bdow  the  former,  and  the  two  would  be  so 
interconnected  by  "  slotting  "apparatus  that  C  could  not  km'er 
his  distant  signal  unless  B*s  starting  signal  was  "off,"  while 
B  by  the  act  of  raising  his  starting  arm  would  necessarily 
throw  C's  distant  arm  to  "  dsnger."  In  America  many  block 
stations  have  oiUy  the  home  signal,  even  at  stations  where 
there  are  points  and  sidings,  and  on  douUe-track  lines  the  block 
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tdcgnphiDg  lor  botb  U  done  on  »  tin^  Hone  drcutl.    In  Ihe 
United  Kii^sm  the  practice  ii  to  bave  Kptnte  ippmCui  ud 

In  the  simple  block  system  f(  i*  deuly  pouible  for  a  ligiul- 
nun,  throu^  cudeunen,  foT^futnesA,  or  other  cause,  and  in 

disregard  of  the  indication!  of  hii  telegraph  instiumenti, 
^^^"^  ioto  lover  his  signaliaatoadmitaBecondtraininlolhe 

blodi  section  befon  the  first  has  left  it, and  that  wilbout 
the  driver  of  dther  train  hcdng  awan  oE  the  fact.  To  etlminate 
aa  far  aa  possible  the  chan<x  of  such  an  occuirence,  vhich  is 
directly  opposed  to  the  eisence  of  the  block  system  and  may 
obviously  lead  to  a  collision,  the  locking  of  the  mechanical 
^gnals  irith  the  electrical  block  Instrumenta  ns  intioduced 
In  En^and  by  W.  R.  Sykea  about  1S76,  the  appaiatua  being 
so  arranged  that  a  Bignslman  at  one  end  of  a  section  is  physically 
unable  to  lower  his  signals  to  let  a  train  enter  that  si  '' 
they  have  been  released  electrically  from  the  cabin  a 
end.    The  starting  signal  at  a  block  section  A  cannot 
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>wn  station,  and  this  break  is 
■-  train  for  which  [he  unlocking 
leels  of  the  train  acting  through  a  lever 
or  Dya  soon  rau  aicuit.    Valuable  Improvements  have  been 
Dxadeiathia  machine  by  Patenall,  Coleman  Bhdotheis,  and  these 

dgaal  at  **  <top "    automatically,   by  disconnecting   the   lod 
betireen  the  ^gnai  and  its  lever.     The  conneiiDn  cannot  be 
rest  need  by  the  signalman ;  il 
brought  into  action  by  tbe 

The  block  ayitem  it  used  on  ^n^  as  well  u  on  doutile  lines. 
In  llw  United  Kingdam  and  In  Auacnlia  the  means  foi  pre- 
^^  venting  coliislou  between  tialni  running  towatdi 
f^^      each   other   on   alngle-Crack  ndlwayi  ii  tlie  "staO 

■ystem."  The  ttaS,  suilsbly  inscribed,  is  delivered 
to  the  entJne-drivei  at  station  A,  and  constitutes  his  authority 
to  occupy  the  main  track  between  that  station  and  station  B. 
On  reaching  B  he  surrenders  tile  ilaS,  and  receives  anolhet  one 
which  ipves  him  the  right  to  the  road  between  B  and  C  If 
there  are  two  or  more  trains  to  be  moved,  all  except  the  last 
one  receive  rickets,  which  belong  to  that  particular  ttafl.  The 
staff  system  requires  no  telegraph;  but  to  obviate  the  incon- 
venieace  of  lometiiDes  Snding  the  stafl  at  the  wiong  end  of  the 
road.electricttuSappuBIusluabeendevIsed.  StaSs (or tablets) 
in  any  desired  nunbet  ue  kept  at  each  of  the  two  stations,  and 
•re  lacked  in  a  cabinet  sutomatlcaily  controlled,  through 
etectto-magneti,  by  apparatus  in  the  cabinet  at  theother station; 
and  a  slaS  (or  tablet]  bring  takeu  out  at  one  station,  a  second  one 
cannot  be  taken  out  at  dther  station  until  this  first  one  is  re- 
turned to  the  magaone  at  one  italioa  or  the  other.  Thua  there 
Il  a  complete  block  system.  By  simple  "catching apparatus" 
on  the  eii^ne,  staOa  ot  tablets  may  be  dellvcnd  to  tr^nt  moving 
at  a  good  speed. 

.  The  signals  so  far  described  depoid  for  tbdropoatloo,  dther 
wholly  or  pinially,  on  human  agency,  but  there  are  othera, 
A^M^mtk,  commonly  known  ss  **  automatic,"  which  are  worked 
jwwif'  ^y  ^^  trains  themselves,  without  human  intervention. 

Such  signals,  as  a  rule,  are  so  arranged  that  normally 
they  are  constrained  to  stand  at  *'  safety,"  inatead  of  in  the 
"danger"  posirion,  which,  hke  ordinary  tfgnals,  Ibey  assume 
if  left  to  themsdves:  bat  at  a  train  enten  a  Uock  section  the 
constraint  on  the  signals  that  guard  il  is  removed  and  they 
return  10  the  dinger  position,  which  they  retain  till  the  train  bts 
passed  through.  To  effect  this  result  'an  electrical  track  circuit 
or  rail  circuit  is  employed,  In  conjunction  with  some  form  of 
power  to  put  the  signalling  devices  to  safety.  Uve-whe  drcuils 
were  formerly  employed,  hut  are  now  generally  abandoned. 
The  current  from  a  battery  b  (fig.  9)  passes  along  the  rails  of  one 
side  of  the  track  10  the  signsl  1  and  returns  along  the  other  rails 
ihrou^  a  relay.    If  the  cutieal  through  this  relay  is  itoppcdin 


ny  way,  whetlier  by  failure  of  the  battery  or  by  a  short  circuit 
aused  by  the  presence  ol  a  iriio  or  vehicle  with  metal  wheeb 
onnected  by  metal  ails  on  any  part  of  the  block  section,  it* 
lect  co-magnet  is  dtener^ied,  and.iis  armaiure  drops,  removing 
he  constraint  which  k^K  the  signals  at  safety  and  sUawingtbem 
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Pio.  9. — Automatic  dcctric  block  rignal,  with  nS  circint. 
section  the  current  is  restored  and  the  sgnali  are  forced  back  to 
show  safety.  The  current  used  for  the  track  circuit  must  be  of 
low  tension,  because  of  the  imperfect  iasulatloD,  and  as  a  rule 
the  ballast  must  not  be  sllowel  to  touch  the  rails  and  must  be 
free  from  Iron  or  other  conducting  substance.  At  each  rail  joint 
a  wire  is  used  to  secure  electrical  rontlnuitv,  and  at  the  enda  ct 
eacbblacksectlonthereaielnsulaiiogjaintsln  the  track.  Block 
sections  more  than  about  i  m.  long  are  commonly  divided  into 
two  or  more  circuits,  oinnected  together  by  relays;  but  usually 
they  are  made  under  i  m.  in  length  and  often  on  tatra-urlian 
railways  very  much  less,  so  that  many  more  trains  can  be  passed 
over  the  line  in  a  given  time  than  Is  possible  with  ordinary 
block  ■JgnBllinj  At  polnia  the  track  drcuit  Is  run  through  a 
drcuit  breaker,  so  that  the  "  opening  "  of  the  points  sets  like 
signal  for  the  section.  The  circuit  is  also  led  through  the  rails 
of  the  siding  so  far  as  they  foul  the  main  track.  An  indicator  at 
each  vwitch  ^vo  visual  or  audible  warning  ai  an  ^iproaching 

The  signals  themsdves  have  been  devised  to  work  by  dock- 
work,  by  dectridty — oblsined,  not  from  the  track  dn^t,  but 
from  a  power  station,  or  from  non-freezing  batteries  at  each  post, 
or  from  accumulators  charged  by  dynamoa  situated,  say,  every 
to  m.  along  the  line — and  by  pneumatic  poirer,  dther  com- 
pressed atinospheiic  air  laid  on  from  a  main  or  carbonic  add  gsi 
stored   in   a   tank  at   the  foot  of 
the    posta,    each    tank    furnishing 
power  for  several  thousand  move- 
ments of  the  signal  arm.    A  dod^ 
work  signal  is  shown  hi  fig.    10. 
When  an  electro-magnet  In  the  rait 
drcuit    dropa    its    armature,    the 
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turn  and  then  shows  only  its  edge  to  the  approaching  ti«iii, 
iodicBIIng"  all  clear." 

Tlie  endooed  disk  signal,  commonly  called  a  "banjo"  (fig.lt), 
is  a  circular  box  about  4  ft.  In  diameter,  with  a  glas»<ovcm] 
opening,  behind  which  a  red  disk  is  shown  to  indicate  stop. 
The  disk,  very  light,  made  of  doth  stretched  over  a  wire,  or  of 
aluminium,  is  supported  on  ■  spindle,  which  It  delicately  balanced 
on  apivotio  that  the  dating  of  an  dcctro-magnetlUti  the  ditk 
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away  from  tbe  window  and  thus  indicates  "  all  dear."  On  tlie 
withdrawal  or  failure  of  the  current  the  disk  falls  by  gravity  to 
the  **  sic^  "  position.  A  local  battery  is  used,  with  a  relay,  the 
rail  circuit  not  being  strong  enough  to  lift  the  disk.  In  tbe 
electro-pneumatic  system  a  fuU-sise  semaphore  is  used.  Com- 
pressed air,  from  pumps  situated  at  intervals  of  lo  to  ao  m., 
is  conveyed  along  the  line  in  an  iron  pipe,  and  is  supplied  to  a 
cylinder  at  each  signal,  eiactly  as  in  pneumatic  interlocking, 
before  described.  The  rail  circuit,  when  complete,  maintains 
pressure  in  a  cyUndcr,  holding  the  signal "  off."  On  the  entrance 
of  a  train  or  tbe  failure  of  the  current,  the  air  u  liberated  and  the 
signal  arm  is  carried  by  gravity  to  the  "  stop  "  position. 

Automatic  signals  are  sometimes  made  to  stand  normally 
(when  no  train  is  in  the  section)  in  the  "  stop  "  position.  The 
local  circuit  is  connected  with  the  rail  circuit  so  that  it  is  closed 
only  when  a  train  is  approaching  within,  say,  i  m.  With  the  rail 
drcnit,  distant  signals  are  controlled,  without  a  line  wire,  by 
means  of  a  polarized  relay.  Each  signal,  when  cleared,  changes 
the  pcdarity  of  the  rail  circuit  for  the  next  section  in  its  rear,  and 
this,  by  tbe  polarised  relay,  closes  the  local  circuit  of  the  distant 
signal,  without  affecting  the  home  signal  for  that  section. 

Automatic  signals  are  used  in  America  <m  a  few  single  lines. 
The  signal  at  A  for  tbe  line  AB  is  arranged  as  before  described; 
and  the  signal  at  B,  for  movements  in  the  omx>site  direction,  is 
worked  by  means  of  a  line  wire  from  A,  strung  on  poles.  When 
a  section  is  occupied,  signals  are  set  two  sections  away,  so  as  to 
provide  acainst  the  simultaneous  entry  of  two  trains. 

One  of  the  chief  causes  of  anxiety  and  difficulty  in  the  working 
of  railway  trafic  is  fog,  which  practicallv  blots  out  the  whole  system 
ft^g  of  visible  signals,  so  that  while  the  block  telegra^  rc- 

nainsj  the  means  of  communicating  the  neoeaaary  in- 
atractums  to  the  driver  are  no  longer  ^ective.  Delay  and 
immediately  arise;  and  in  order  to  secure  safety,  spMd 
has  to  be  lessened,  trains  have  to  be  reduced  in  number,  and  a 
system  o€  "fog-signalling**  introduced.  In  England,  especially 
aroond  London,  daborate  arrangements  have  to  be  made.  "  Fog- 
signalUag  *'  comisrs  in  the  employment  of  audible  siffnals,  or  de- 
toaaton,  to  ocmvey  to  drivers  the  information  ordinanly  imparted 
by  the  visibk  or  semaphoie  rignals.  As  soon  as  posuble  after  a  fog 
comes  on,  a  man  is  stationed  at  the  foot  of  each  distant  signal,  and 
geaerally  of  each  home  signal  also,  who  by  means  of  detonators,  red 
and  green  flags  and  a  hand-lamp,  conveys  information  to  the  driver 
of  every  train  a^  to  the  position  of  the  semaphore  arm.  A  detonator 
is  a  sfloan  flat  metal  case  about  a  in.  in  diameter  and  I  in.  deep, 
furai^ed  with  two  leaden  ears  or  clips  which  can  be  easily  bent  down 
to  grip  the  bead  of  the  raiL  The  case  contains  some  detonating 
compoHtMMi,  which  readily  explodes  with  a  loud  report  when  a  wheel 
pa«es  over  it.  As  soon  as  a  signal  arm  is  raised  to  "  danger."  tbe 
logman  places  upon  one  of  the  rails  of  the  track  to  which  the  signal 
applies  two  detonators,  or  in  the  case  of  a  new  and  improved  class  of 
detonator  which  contains  two  separate  charges  in  one  case,  one 
detooator,  and  at  the  same  time  exhibits  a  red  flag  or  light  to  the 
driver  of  an  approaching  traiiu  The  engine  of  a  train  passing  over 
tbe  detonators  explodes  them,  the  noise  so  made  being  sufficient  to 
apprise  the  driver  that  the  signal,  though  invisible  to  him,  is  at 
danger,  and  he  then  should  act  in  the  same  way  as  if  he  had  seen 
the  s^naL  If,  however,  the  rignalarm  should  be  lowered  to  the 
**  all-nght  **  position  before  a  train  reaches  it,  the  fogman  should 
immedjately  remove  the  detonators  and  exhibit  a  green  flag  or 
brap.  replacing  the  detonators  as  soon  as  the  ugnal  is  again  raised 
to  <ULager.  As  a  mie  the  fogmen  are  drawn  from  the  ranks  of  the 
permaneot-way  men,  who  otherwise  would  be  idle.  But  if,  as 
•onetimes  hanpens,  a  fog  continues  for  several  days,  great  difficulty 
b  experiencea  m  obtainii^  sufficient  men  to  carry  on  this  important 
doty  without  undue  prcMongation  of  their  hours  of  woric  When 
this  happens,  smialmen,  shunters,  porters,  yardsmen  and  even  clerks 
nay  have  to  be  called  on  to  take  a  turn  at  "  fogsing."  Some 
companies  have  adopted  mechanical  appliances,  wheieoy  a  man  can 
place  a  detonator  upon  a  Une  of  raib  or  remove  it  while  standing  at  a 
aistance  away  from  tbe  track,  thus  enabling  him  to  attend  to  more 
thaa  one  line  without  danger  to  himself.  The  cost  of  detonators  often 
anwoats  to  a  oonsiderabfe  sum;  and  an  apparatus  called  an  tcono- 
«ner  has  been  introduced,  whereby  the  explosion  of  one  detonator 
removes  the  second  from  the  rails  before  the  wheels  reach  it.  As  it  is 
ooly  necessary  for  one  detonator  to  explode,  the  object  of  placing 


two  on  the  rails  being  merely  to  guard  against  a  miss-fire,  consider- 
able saving  can  thus  be  effected,  many  attempts  have  been  made  to 
deagn  a  mechanical  apparatus  for  conveying  to  a  driver  the  re- 
<;twBte  information  as  to  the  state  of  the  signals  during  a  fog,  and  for 
enabling  the  fogmen  to  be  dispensed  with.  Such  inventions  usually 
coaast  of  two  parts,  naowly  (i)  an  inclined  plane  or  block  or  trigeer, 
pboed  oo  the  permanent  way  ak>ngside  the  track  or  between  tne 
nils,  and  workmg  in  connexion  with  the  arm  (rf  the  signal;  and  (3)  a 
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lever  or  rod  connected  with  the  steam-whistle,  or  an  electric  bell  or 
indicator  on  the  foot-plate,  and  depending  from  the  under-side  of  the 
engine  in  such  a  position  as  to  come  in  contact  with  the  apparatus  on 
the  ground,  when  the  latter  b  raised  above  the  level  of  the  raUa. 
Most  of  the  proposed  systems  only  give  an  indication  when  the  signal 
is  at  danger,  and  are'  silent  when  the  ngnal  is  off.  This  is  contrary 
to  good  practice,  which  requires  that  a  dnver  should  receive  a  positive 
indication  both  when  the  signal  is  "  off  "  as  well  as  when  it  is  "  on." 
If  this  is  not  done,  a  driver  may,  if  the  signal  is  "  off  "  and  if  the  fog 
is  thick,  be  unaware  that  he  nas  passed  the  signal,  and  not  know 
what  part  of  the  line  he  has  reached.  The  alMence  of  a  signal  at  a 
place  where  a  ngnal  is  usually  exhibited  should  invariablybe  taken 
to  mean  danger.  Fog  signalling  machines  that  depend  on  the  ex- 
plosion of  detonators  or  cartridges  have  the  drawback  that  they 
require  recharging  after  a  certain  number  of  expkMions,  varying  with 
the  nature  ana  sise  of  the  machine.  Even  when  a  satisfactory  form 
of  appliance  has  been  discovered,  the  manner  of  using  it  is  by  no 
means  simple.  It  is  clearly  no  use  placing  such  an  apparatus  im- 
mediately alonsride  a  stop  dgnal,  as  the  driver  would  receive  the 
intimation  too  late  for  him  to  be  able  to  stop  at  the  required  spot. 
To  pbce  devices  of  this  description  at  or  near  every  stop  signal  in  a 
large  station  or  busy  junction  would  involve  a  multiplication  of  wires 
or  rods  which  is  undesirable.  Every  such  apparatus  should  certainly 
be  capable  of  giving  an  "  all-right  "  signal  as  well  as  a  "  danger '' 
f&gcoL  It  requires  very  careful  maintenance,  and  dbould  be  in  regular 
daily  use  to  ensure  its  effidency. 

The  fundamental  prindples  of  railway  sgnalUng  are  simple, 
but  the  development  of  the  sdence  has  called  for  much  study 
and  a  large  money  outlay.  On  every  railway  of  any 
consequence  the  problems  of  safety,  economy  and  fj^^"^ 
convenience  are  involved,  one  with  another,  and  •^mmm^ 
cannot  be  perfectly  solved.  Even  so  fundamental  a 
duty  as  that  of  guarding  the  safety  of  life  and  limb  is  a  rdative 
t>ne  when  we  have  to  consider  whether  a  certain  expenditure  is 
Justifiable  for  a  given  safety  device.  Having  good  disdpline 
and  foregoing  the  advantages  of  high  speed,  many  a  manager 
has  successfully  deferred  the  introduction  of  signals;  others, 
having  to  meet  severe  competition,  or,  in  Great  Britain,  under 
the  pressure  of  the  government,  have  been  forced  to  adopt  the 
most  complete  apparatus  at  great  cost.  Li  la^  city  terminal 
stations,  where  additions  to  the  space  are  out  of  the  question, 
interlocking  is  necessary  for  economy  of  time  and  labour,  as, 
indeed,  it  is  in  a  less  d^ree  at  smaller  stations  also;  as  a  measure 
of  safety,  however,  it  is  desirable  at  even  the  smallest,  and  the 
wise  manager  extends  its  use  as  fast  as  he  is  financially  able. 
At  crossings  at  grade  level  of  one  railway  with  another,  and  at 
drawbridges,  interlocked  signals  with  derailing  switches  obviate 
the  necessity  of  stopping  all  the  trains,  as  formerly  was  required 
by  law  everywhere  in  America,  and  saving  a  stop  saves  money. 
The  block  system  was  introduced  primarily  for  safety,  but 
where  trains  are  frequent  it  becomes  also  an  dement  of  economy. 
Without  it  trains  must  usually  be  run  at  least  five  minutes  apart 
(many  managers  deem  seven  or  ten  minutes  the  shortest  safe 
interval  for  general  use),  but  with  it  the  Interval  may  be  reduced 
to  three  minutes,  or  less,  according  to  the  shortness  of  the  block 
sections.  With  automatic  signals  trains  are  safely  run  at  high 
speed  only  i\  m.  apart,  and  on  urban  lines  the  distance  between 
them  may  be  only  a  few  hundred  yards.    (B.  B.  A.;  H.  M.  R.) 

SIONATURB  (through  Fr.  from  Lat.  sipudwa^  signare,  to 
sign,  xfgmmi,  mark,  token,  sign),  a  distingukhing  sign  or  mark, 
especially  the  name,  or  something  representing  the  name,  of  a 
person  lued  by  him  as  affixed  to  a  document  or  other  writing  to 
show  that  it  has  been  written  by  him  or  made  in  accordtmce 
with  his  wishes  or  directions  (see  Autograph,  Monogram,  &c.). 
In  the  esxly  sense  of  something  which  "signifies,"  i^,  marks  a 
condition,  quality  or  meaning,  the  word  was  formerly  also  used 
widely,  but  now  chiefly  in  technical  applications.  In  old  medical 
theory,  plants  and  minerals  were  supposed  to  be  marked  by  some 
natuial  sign  or  symbol  which  indicated  the  psrticular  medicinal 
use  to  which  they  could  be  put;  thus  yellow  flowers  were  to 
be  used  for  jaundice,  the  "scorpion-grass,"  the  old  name  of 
the  forget-me-not,  was  efficacious  for  the  bite  of  the  scorpion; 
many  superstitions  were  based  on  the  human  shape  of  the  roots 
of  the  mandrake  or  mandragora;  the  bloodstone  was  taken 
to  be  a  cure  for  hemorrhage;  this  theory  was  known  as  tbe 
"  doctrine  of  signatures."  (See  T.  J.  Pettigrew,  Superstitions 
connected  with  Medicine  or  Surgery^  1844.)    In  printing  or  book- 
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binding  the  "  »gnature  "  is  a  letter  or  figure  placed  at  the  bottom 
of  the  first  page  of  a  section  of  a  book,  as  an  assistance  to  th^ 
binder  in  folding  and  arranging  the  sections  consecutively; 
hence  it  is  used  of  a  sheet  ready  folded.  In  music  it  is  the  term 
applied  to  the  signs  affixed  at  the  beginning  of  the  stave  showing 
the  key  or  tonality  and  the  time  or  rhythm  (see  Musical 
Notation). 

SIGN-BOARD,  strictly  a  board  placed  or  hung  before  any 
building  to  designate  its  character.  The  French  enseigne  in- 
dicates its  essential  connexion  with  what  is  known  in  English  as 
a  flag  (q.9.)f  and  in  France  banners  not  infrequently  took  the 
place  of  sign-boards  in  the  middle  ages.  Sign-boards,  however, 
are  best  known  in  the  shape  of  painted  or  carved  advertisements 
for  shops,  inns,  &c.,  they  are  in  fact  one  of  various  emblematic 
methods  used  ifrom  time  immemorial  for  publicly  calling  atten- 
tion to  the  place  to  which  they  refer.  The  ancient  Egyptians  and 
Greeks  are  known  to  have  used  signs,  and  many  Roman  examples 
are  preserved,  among  them  the  widely-recognized  bush  to  in- 
dicate a  tavern,  from  which  is  derived  the  proverb  "  Good  wine 
needs  no  bush."  In  some  cases,  such  as  the  bush,  or  the  three 
balls  of  pawnbrokers,  certain  signs  became  identified  with 
certain  trades,  but  apart  from  these  the  emblems  employed,  by 
traders — evolving  often  into  trade-marks — may  in  great  part 
be  grouped  according  to  their  various  origins.  Thus,  at  an  early 
period  the  cross  or  other  sign  of  a  religious  character  was  used 
to  attract  Christians,  whereas  the  sign  of  the  sun  or  the  moon 
would  serve  the  same  purpose  for  pagans.  Later,  the  adaptation 
of  the  coats  of  arms  or  badges  of  noble  families  became  common; 
these  would  be  described  by  the  people  without  consideration 
of  the  language  of  heraldry,  and  thus  such  signs  as  the  Red  Lion, 
the  Green  Dragon,  &c.,  have  become  familiar.  Another  class 
of  sign  was  that  which  exhibited  merely  persons  employed  in 
the  various  trades,  or  objects  typical  of  them,  but  in  large  towns 
where  many  practised  the  same  trade,  and  especially,  as  was 
often  the  case,  where  these  congregated  mainly  in  the  same 
street,  such  signs  did  not  provide  sufficient  distinction.  Thus 
a  variety  of  devices  came  into  existence-*-sometimes  the  trader 
used  a  rebus  on  his  own  name  {e.g.  two  cocks  for  the  name  of 
Cox);  sometimes  he  adopted  any  figure  of  an  animal  or  other 
object,  or  portrait  of  a  well-known  person,  which  he  considered 
likely  to  attract  attention.  Finally  we  have  the  common  associa- 
tion of  two  heterogeneous  objects,  which  (apart  from  thpse 
representing  a  rebus)  were  in  some  cases  merely  a  whimsical 
combination,  but  in  others  arose  from  a  popular  misconception 
of  the  sign  itself  {e.g.  the  combination  of  the  "  leg  and  star  " 
may  have  originated  in  a  representation  of  the  insignia  of  the 
garter),  or  from  corruption  in  popular  speech  {e.g.  the  com- 
bination "  goat  and  compasses  "  is  said  by  some  to  be  a  corrup- 
tion of  "  God  encompasses  ").  Whereas  the  use  of  signs  was 
generally  optional,  publicans  were  on  a  different  footing  from 
other  traders  in  this  respect.  As  early  as  the  14th  century  there 
was  a  law  in  England  compelling  them  to  exhibit  signs,  for  in 
1393  the  prosecution  of  a  publican  for  not  doing  so  b  recorded. 
In  France  edicts  were  directed  to  the  same  end  in  1567  and  1577. 
Since  the  object  of  sign-boards  was  to  attract  the  public,  they 
were  often  of  an  elaborate  character.  Not  only  were  the  signs 
themselves  large  and  sometimes  of  great  artistic  merit  (especially 
in  the  i6th  and  17th  centuries,  when  they  reached  their  greatest 
vogue)  but  the  posts  or  metal  supports  protruding  from  the 
houses  over  the  street,  from  which  the  signs  were  swung,  were 
often  elaborately  worked,  and  many  beautiful  examples  of 
wrought-iron  supports  survive  both  in  England  and  on  the 
Continent.  The  signs  were  a  prominent  feature  of  the  streets  of 
London  at  this  period.  But  here  and  in  other  large  towns  they 
became  a  danger  and  a  nuisance  in  the  narrow  ways.  Already  in 
1669  a  royal  order  had  been  directed  in  France  against  the 
excessive  size  of  sign-boards  and  their  projection  too  far  over 
the  streets.  In  Paris  in  1761  and  in  London  about  1762*1773 
laws  were  introduced  which  gradually  compelled  sign-boards 
to  be  removed  or  fixed  flat  against  the  wall.  For  the  most  part 
they  only  survived  in  connexion  with  inns,  for  which  some 
of  the  greatest  artists  of  the  time  painted  sign-boards,  usually 


representing  the  name  of  the  inn.    With  the  gradual  abolition 

of  sign-boards  the  numbering  of  houses  began  to  be  introduced 

in  the  i8th  century  in  London.    It  had  been  attempted  in  Paris 

as  early  as  1 51 2,  and  had  become  almost  universal  by  the  close  of 

the  1 8th  centuiy,  though  not  enforced  until  1805.    It  spears 

to  have  been  first  introduced  into  London  early  in  the  18th 

century.    Pending  this  development,  houses  which  carried  on 

trade  at  night  (e.g.  coffee  houses,  &c.)  had  various  specific  arrange- 

ments  of  lights,  and  these  still  survive  to  some  extent,  as  in  the 

case  of  doctors'  dispensaries  and  chemists'  shops. 

See  Jacob  Larwood  and  John  Camden  Hotten,  Bistory  ef  Sipt' 
boards  (London,  1866). 

SIONIA  (mod.  Segni),  an  ancient  town  of  Latium  (adiectum), 
Italy,  on  a  projecting  lower  summit  of  the  Volsdan  mountains, 
above  the  Via  Latina,  some  35  m.  S.E.  of  Rome.  The  modem 
railway  station,  33  m.  S.E.  of  Rome,  lies  5  m.  S.E.  of  Signia, 
66g  ft.  above  sea  levd.  The  modem  town  (219a  ft.)  occupies 
the  lower  part  of  the  andent  site.  Pop.  (1901)  6942.  Its  founda* 
tion  as  a  Roman  colony  is  ascribed  to  Tarquinius  Superbus, 
and  new  colonists  were  sent  there  in  495  B.C.  Its  position  was 
certainly  of  great  importance:  it  commands  a  splendid  view, 
and  with  Anagnia,  which  lies  opposite  to  it,  guarded  the  approach 
to  the  valley  of  the  Trerus  or  Tolems  (Sacco)  and  so  the  road  to 
the  south.  It  remained  faithful  to  Rome  both  in  the  Latin  and 
in  the  Hannibalic  wars,  and  served  as  a  place  of  detention  for  the 
Carthaginian  hostages  during  the  latter.  It  seems  to  have  re- 
mained a  place  of  some  importance.  Like  Cora  it  retained  the 
right  of  coining  in  silver.  The  wonderfully  hard,  strong  cement, 
made  partly  of  broken  pieces  of  pottery,  which  served  as  the 
lining  for  Roman  water  cisterns  (opus  signinum)  owes  its  name 
to  its  invention  here  (Vitruvius,  viii.  7, 14).  Its  wine,  pears  and 
charcoal  were  famous  in  Roman  times.  In  90  B.C  it  became  a 
municipium  with  a  senatus  and  praetores.  In  the  dvil  war  it 
joined  the  democratic  party,  and  it  was  from  here  that  in  83  B.C. 
Marius  marched  to  Sacriportus  (probably  marked  by  the  medieval 
castle  of  Piombinara,  near  Segni  station,  commanding  the 
junction  of  the  Via  Labicana  and  the  Via  Latina;  see  T.  Ashby, 
Papers  of  Ike  British  School  at  Rome,  London,  190a,  i.  125  aqq.), 
where  he  was  defeated  with  loss.  After  this  we  hear  do 
more  of  Signia  until,  in  the  middle  ages,  it  became  a  papal 
fortress. 

The  dty  wall,  constructed  of  polygonal  blocks  of  the  mountain 
limestone  and  1}  m.  in  circumference,  is  still  well  preserved  and 
has  several  gates;  the  largest.  Porta  Saradnesca,  is  roofed  by 
the  gradual  inclination  of  the  sides  until  they  are  dose  enough 
to  allow  of  the  placing  of  a  lintel.  The  other  gates  are  mostly 
narrow  posterns  covered  with  flat  monolithic  lintels,  and  the 
careful  jointing  of  the  blocks  of  which  some  of  them  are  composed 
may  be  noted.  Their  date  need  not  be  so  early  as  is  generally 
believed  (cf.  Norba)  and  they  are  certainly  not  pre- Roman. 
A  portion  of  the  wall  in  the  modem  town  has  been  restored  in 
opiu  quadraium  of  tufa  in  Roman  times.  Above  the  modem 
town,  on  the  highest  point,  is  the  church  of  S.  Pietro,  occupying 
the  central  cella  of  the  andent  Capitolium  of  Signia  (which  had 
three  cellae).  The  walls  consist  of  rectangular  blocks  of  tufa,  and 
the  whole  rests  upon  a  platform  of  polygonal  masses  of  limestone 
(see  R.  Delbrildc,  Das  Capitolium  von  Signia^  Rome,  1903). 
An  open  circular  cistem  in  front  of  the  church  lined  with  rect- 
angular blocks  of  tufa  may  also  be  noted.  (T.  As.) 

SIGNIFICS.  The  term  "  Signifies  "  may  be  defined  as  the 
science  of  meaning  or  the  study  of  significance,  provided  suffident 
recognition  is  given  to  its  practical  aspect  as  a  method  of  mind, 
one  which  is  involved  in  all  forms  of  mental  activity,  induding 
that  of  logic. 

In  Baldwin's  Dictionary  of  Philosophy  and  Psychology  (1901- 
1905)  the  following  definition  b  given: — 

"  I.  Signifies  implies  a  careful  distinction  between  (a)  aenae  or 
signification,  lb)  meaning  or  intention  and  (e)  significance  or  ideal 
worth.  It  will  be  seen  that  the  reference  of  the  first  is  mainly  verbal 
(or  rather  sensal).  of  the  second  volitional,  and  of  the  third  moral 
(e.g.  we  speak  of  some  event  '  the  significance  of  which  cannot  be 
overrated,'  and  it  would  be  impossible  in  such  a  case  to  substitute 
the  '  sense  *  or  the  '  meaning  '  of  such  event,  without  aerious  loss). 
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Sisniiics  ticftts  of  tbe  idation  of  the  aign  in  the  wideat  tense  to 
each  of  these. 

3.  A  propoaed  method  of  mental  training  aiming  at  the  concentra- 
tion of  intellectual  activities  on  that  which  is  implicitly  assumed  to 
constitute  the  primary  and  ultimate  value  of  every  form  of  study, 
ije.  what  b  at  present  indifferently  called  its  meaning  or  sense,  its 
import  or  signihcance.  ■  . .  Signifies  as  a  science  would  centralise 
and  oo-ordinate.  interpret,  inter-relate  and  concentrate  the  efforts 
to  bring  out  meanings  in  every  form,  and  in  so  doing  to  classify  the 
various  applications  of  the  signifying  property  clearly  and  distinctly." 

Since  this  dictionary  was  published,  however,  the  subject  has 
undergone  further  consideration  and  some  development,  which 
necessitale  modifications  in  the  definition  given.  It  is  clear 
that  stress  needs  to  be  laid  upon  the  application  of  the  principles 
and  method  involved,  not  merely,  though  notably,  to  language, 
bat  to  all  other  types  of  human  function.  There  is  need  to  insist 
on  die  rectification  of  mental  attitude  and  increase  of  inter- 
pretative power  which  must  follow  on  the  adoption  of  the 
significal  view-point  and  method,  throughout  all  stages  and  forms 
of  mental  training,  and  in  tbe  demands  and  contingencies  of  life. 

In  so  far  as  it  deals  with  linguistic  forms,  Signifies  includes 
"  Semantics,"  a  branch  of  study  which  was  formally  miroduccd 
and  expounded  in  1897  by  Michel  Br6al,  the  distinguished  French 
philologist,  in  his  Essai  de  sitnantiqiie.  In  1900  this  book  was 
translated  into  English  by  Mrs  Henry  Cust,  with  a  preface  by 
Professor  Postgate.  M.  Brfal  gives  no  mwe  precise  definition 
than  the  following. — 

**  Extraire  de  la  Itnguistique  ce  qui  en  reaaort  comme  aliment  pour 
b  reflexion  et — jc  nc  crains  pas  de  rajoutcr — comme  riglc  pour  not  re 
pnopce  langage.  puisque  chacun  de  nous  collaborr  pour  sa  part  k 
I  f^ation  de  la  parcAe  humaine,  voiU  re  qui  mirite  d'etre  mis  en 
luaiire,  voali  oe  qui  j'ai  essay^  de  faire  en  ce  volume.*' 

In  the  Dictionary  of  Pkilosopky  and  Psychology  Semantics  is 
defined  as  "  the  doctrine  of  historical  word -meanings;  the 
s>'stematic  discusnon  of  the  history  and  development  of  changes 
in  the  meanings  of  words."  It  may  thus  be  regarded  as  a  reform 
and  extension  of  the  etymological  method,  which  applies  to 
contemporary  as  well  as  to  traditional  or  historical  derivation. 
As  human  interests  grow  in  constantly  specialized  directions,  the 
vocabulary  thus  enriched  b  unthinkingly  borrowed  and  re- 
borrowed on  many  sides,  at  first  in  definite  quotation,  but  soon 
in  unconscious  or  deliberate  adoption.  Semantics  may  thus,  for 
present  purposes,  be  described  as  the  application  of  Signifies 
within  strictly  philok>8Jcal  limits;  but  it  does  not  include  the 
study  and  classification  of  the  "  Meaning  "  terms  themselves, 
HOT  the  attainment  of  a  clear  recogm'tion  of  their  radical  import- 
ance as  rendering,  well  or  ill,  the  expressive  value  not  only  of 
sound  and  script  but  abo  of  all  fact  or  occurrence  which  demands 
and  may  arouse  profitable  attention. 

The  first  duty  of  the  Signifidan  b,  therefore,  to  deprecate  tbe 
demand  for  mere  lingubtic  reform,  which  b  indiiq)ensable  on  its 
own  proper  ground,  but  cannot  be  considered  as  the  satisfaction 
of  a  radical  need  such  as  that  now  suggested.  To  be  content  miih 
mere  reform  of  articulate  expression  would  be  fatal  to  the 
prospect  of  a  significantly  adequate  language;  one  characterized 
by  a  development  only  to  be  compared  to  that  of  the  life  and 
mind  of  which  it  b  or  should  be  naturally  the  delicate,  flexible, 
fitting,  creative,  as  also  controlling  and  ondering.  Expression. 

Tbe  classified  use  of  the  terms  of  expression-value  suggests 
three  main  leveb  or  classes  of  that  valuer-those  of  Seiase, 
Meaning  and  Significance. 

(a)  The  first  of  these  at  the  outset  wotild  naturally  be  associated 
vith  Sense  in  its  most  primitive  reference;  that  b,  with  the 
organic  response  to  environment,  and  with  the  essentially 
expressive  element  in  all  experience.  We  ostracize  the  senseless 
in  speech,  and  also  ask  "  in  what  sense  "  a  word  b  used  or  a 
statement  may  be  justified. 

(ft)  But  "  Sense "  b  not  in  itself  purposive;  whereas  that  b 
the  main  character  of  the  word  "  Meaning,"  which  b  properly 
reserved  for  the  specific  sense  which  it  is  intended  to  convey. 

(c)  As  including  sense  and  meaning  but  transcending  them  in 
range,  and  covering  the  far-reaching  consequence,  implication, 
ultimate  result  or  outcome  of  some  event  or  experience,  the  term 
"  Significance  "  b  usefully  applied. 


These  are  not,  of  omrse,  the  only  significal  terms  in  common 
use,  though  perhaps  sense  and  significance  are  on  the  whole  tbe 
most  consistently  employed.  We  have  also  signification,  pur- 
port,  import,  bearing,  reference,  indication,  application,  implica- 
tion, denotation  and  connotation,  the  weight,  the  drift,  the 
tenour,  the  lie,  the  trend,  the  range,  the  tendency,  of  given 
statements.  We  say  that  thb  fact  suggests,  that  one  portends, 
another  carries,  involves  or  entaib  certain  consequences,  or 
justifies  given  inferences.  And  finally  we  have  the  value  of  all 
forms  of  expression;  that  which  makes. worth  while  any  assertion 
or  proposition,  concept,  doctrine  or  theory;  the  definition  of 
scientific  fact,  the  tise  of  symbolic  method,  the  construction  of 
mathematical  formulae,  the  playing  of  an  actor's  part,  or  even 
art  itself,  like  literature  in  all  its  forms. 

The  distinctive  instead  of  haphazard  tise,  then,  of  these  and 
like  terms  would  soon,  both  as  clearing  and  enriching  it,  tell  for 
good  on  our  thinking.  If  we  considered  that  any  one  of  them 
wero  senseless,  unmeaning,  insignificant,  we  should  at  once  in 
ordinary  usage  and  in  education  disavow  and  disallow  it.  As  it 
b,  accepted  Idiom  may  imconsciously  either  illuminate  or  con- 
tradict experience.  We  speak,  for  instance,  of  going  through 
trouble  or  trial;  we  never  speak  of  going  through  well-being. 
That  illuminates.  But  also  we  speak  of  the  Inner  or  Internal  as 
alternative  to  the  ^tial — reducing  the  spatial  to  the  External. 
The  very  note  of  the  value  lo  the  philosopher  of  the  "  Iimer  " 
as  opposed  to  the  "  Outer  "  experience  is  that  a  certain  example 
or  analogue  of  enclosed  space — a  specified  in»de— is  thus  not 
measurable.  That  obscures.  Such  a  usage,  in  fact,  implies  that, 
within  enclosing  limits,  space  sometimes  ceases  to  exist.  Com- 
ment is  surely  needless. 

The  most  urgent  reference  and  the  most  promising  field  for 
Signifies  lie  in  the  direction  of  education.  The  normal  child, 
with  hb  inborn  exploring,  significating  and  comparing  tendencies 
b  so  far  the  natural  Significian.  At  once  to  enrich  and  simplify 
language  would  for  him  be  a  fascinating  endeavour.  Even  his 
crudeness  would  often  be  suggestive.  It  is  for  his  elders  to  supply 
the  lacking  criticism  out  of  the  storehouse  of  racial  experience, 
acquired  luiowledge  and  ordered  economy  of  means;  and  to 
educate  him  also  by  showing  the  dangers  and  drawbacks  of 
uncontrolled  lingubtic,  as  other,  adventure.  Now  the  evidence 
that  this  last  has  virtually  been  hitherto  left  undone  and  even 
reversed,  b  found  on  careful  examination  to  be  overwhehning.* 
Unhappily  what  we  have  so  far  called  education  has,  anyhow 
for  centuries  past,  ignored — indeed  in  most  cases  even  balked— 
the  instinct  to  scrutinise  and  appraise  the  value  of  all  that  exbts 
or  happens  within  our  ken,  actual  or  possible,  and  fittingly  to 
express  this. 

Concerning  the  Hngubtic  bearing  of  Signifies,  abundant 
evidence  has  been  collected,  often  in  quarters  wtoe  it  would 
least  be  expected— 

1.  Of  general  unconsciousness  of  confusion,  defeat,  anti- 
quation  and  inadequacy  in  language. 

2.  A.  Of  admission  of  tbe  fact  in  given  cases,  but  plea  of 
helplessness  to  set  things  right.  B.  Of  protest  in  such  cases  and 
suggestions  for  improvement. 

3.  Of  direct  or  implied  denial  that  the  evil  exists  or  b  serious, 
and  of  prejudice  against  any  attempt  at  concerted  control  and 
direction  of  the  most  developed  group  of  languages. 

4.  Of  the  loss  and  danger  of  now  unworthy  or  misfitting 
imagery  and  of  symbolic  assertion,  observance,  or  rite,  once  both 
worthy  and  fitting. 

5.  Of  the  entire  lack,  in  education,  of  emphasb  on  the  indis- 
pensable means  of  healthy  mental  development,  i.e.  the  removal 
of  linguistic  hindrances  and  the  full  exploitation  and  expansion 
of  available  resources  in  language. 

6.  Of  the  central  importance  of  acquiring  a  clear  and  orderly 
use  of  the  terms  of  what  we  vaguely  call  "  Meaning  **;  and  also 
of  the  active  modes,  by  gesture,  signal  or  otherwise,  of  conveying 
intention,  desire,  impression  and  rational  or  emotional  thought. 

*  It  would  be  impossible  of  course  in  a  short  space  to  prove  this 
contention.  But  the  proof  exists,  and  it  b  at  the  service  of  those  who 
quite  rMsonably  may  deny  its  possible  existence. 
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7.  Finally  and  notably,  of  the  wide-tpread  and  aU-pervading 
havoc  at  present  wrought  by  the  persistent  neglect,  in  modem 
civilization,  of  the  factor  on  which  depends  so  much  off  our  practi- 
cal and  intellectual  welfare  and  advance. 

As  the  value  of  this  evidence  is  emphatically  cumulative,  the 
few  and  bri^  examples  necessarily  torn  from  their  context  for 
which  alone  room  could  here  be  found  would  only  be  misleading. 
A  selection,  however,  from  the  endless  confusions  and  logical 
absurdities  which  are  not  only  tolerated  but  taught  without 
correction  or  warning  to  dpldren  may  be  given. 

We  speak  of  be^juiing  and  end  as  complemoitary,  and 
then  of "  both  ends  ";  but  never  of  both  beginnings.  We  talk  of 
truth  when  we  mean  accuracy:  of  the  literal  ("  it  is  written  ") 
when  we  mean  the  actual  ("  it  b  done  ").  Some  of  us  talk  of  the 
mystic  and  his  mysticism,  meaning  by  this,  enlightenment, 
dawn  heralding  a  day;  others  (more  justly)  mean  by  it  the 
mystifying  twilight,  darkening  into  night.  We  talk  of  the  un- 
knowable vhea  what  that  is  or  whether  it  exists  is  precisely 
what  we  cannot  know — the  idea  presupposes  what  it  denies;  we 
affirm  or  deny  immortality,  ignoring  its  correlative  innatality; 
we  talk  of  solid  foundations  for  life,  for  mind,  for  thought,  when 
we  mean  the  starting-points,  fod.  We  speak  of  an  eternal  sleep 
when  the  very  raison  d*itre  of  sleep  is  to  end  in  awaking— it  is 
not  sleep  unless  it  docs;  we  appeal  to  a  root  as  to  an  origin, 
and  also  figuratively  give  roots  to  the  locomotive  animal.  We 
speak  of  natural  "  law  "  taking  no  count  of  the  sub-attentive 
working  in  the  civilized  mind  of  the  associations  of  the  legal 
system  (and  the  law  court)  with  its  decreed  and  enforced,  but 
also  revocable  or  modifiable  enactments.  Nature,  again,  is  in- 
differently spoken  of  as  the  norm  of  all  order  and  fitness,  the 
desecration  of  which  is  reprobated  as  the  worst  form  of  vice  and 
is  even  motherly  in  bountiful  provision;  but  also  as  a  monster  of 
reckless  cruelty  and  tyrannous  mockery.  Again,  we  use  the  word 
"  passion  "  for  the  highest  activity  of  desire  or  craving,  while  we 
keep  "  passive  "  for  its  very  negation. 

These  instances  might  be  indefinitely  multiplied.  But  it  must 
of  course  be  borne  in  mind  that  we  are  throughout  dealing  only 
with  the  idioms  and  habits  of  the  English  language.  Each 
civilized  language  must  obviously  be  dealt  with  on  its  own 
merits. 

The  very  fact  that  the  significatlng  and  interpretative.function 
is  the  actual,  though  as  yet  little  recognized  and  quite  unstudied 
condition  of  mental  advance  and  human  achievement,  accounts 
for  such  a  function  being  taken  for  granted  and  left  to 
take  care  of  itself.  This  indeed,  in  pre-dvilized  ages  (since  it 
was  then  the  very  condition  of  safety  and  practically  of  survival), 
it  was  wdl  able  to  do.  But  the  innumerable  forms  of  pro- 
tection, precaution,  artificial  aid  and  special  facilities  which 
modern  dviliaation  implies  and  provides  and  to  which  it  is  always 
adding,  have  entirely  and  dangerously  changed  the  situation. 
It  has  become  imperative  to  realize  the  fact  that  through  disuse 
we  have  partly  lost  the  greatest  as  the  most  universal  of  human 
prerogatives.  Hence  arises  the  special  difficulty  of  clearly 
showing  at  this  stage  that  man  has  now  of  set  purpose  to  recover 
and  develop  on  a  higher  than  the  primitive  plane  the  sovereign 
power  of  unerring  and  productive  interpretation  of  a  world  which 
even  to  a  living,  much  more  to  an  intelligent,  being,  is  essentially 
significant.  These  conditions  apply  not  only  to  the  linguistic 
but  to  all  forms  of  human  energy  and  expression,  which  before 
all  else  must  be  significant  in  the  most  active,  as  the  highest, 
sense  and  degree.  Man  has  from  the  outset  been  organizing  his 
experience;  and  he  is  bound  correspondingly  to  organize  the 
expression  of  that  experience  in  all  phases  of  his  purposive 
activity,  but  more  especially  in  that  of  articulate  speech  and 
linguistic  symbol  This  at  once  introduces  the  volitional  clement ; 
one  which  has  been  strangely  eliminated  from  the  very  function 
which  most  of  all  needs  and  would  repay  it. 

One  point  must  here,  however,  be  emphasised.  In  attempting 
to  inaugurate  any  new  departure  from  habitual  thinking,  history 
witnesses  that  the  demand  at  its  initial  stage  for  unmistakably 
dear  exposition  must  be  not  only  unreasonable  but  futile.  This 
of  course  must  be  typically  so  in  the  case  of  an  appeal  for  the  vital 


regeneration  of  all  modes  ofExpression  and  espedally  of  Language, 
by  the  practical  recognition  of  an  ignored  but  governing  factor 
working  at  its  very  inception  and  source.  In  fact,  for  many 
centuries  at  least,  the  leading  dvilizations  of  the  world  have  beoi 
content  to  perpetuate  modes  of  speech  once  entirdy  fitting  but 
now  often  grotesquely  inappropriate,  while  also  remaining 
content  with  casual  changes  often  for  the  worse  and  always  liable 
to  inconsistency  with  context.  This  inevitably  makes  for  the 
creation  of  a  false  standard  both  of  luddity  and  style  in  linguistic 
expression. 

Still,  though  we  must  be  prepared  to  make  an  effort  in  assuming 
what  is  virtually  a  new  mental  attitude,  the  effort  will  assuredly 
be  found  fully  worth  making.  For  there  is  here  from  the  very 
first  a  special  compensation.  If,  to  those  whose  education  has 
followed  the  customary  lines,  nowhere  is  the  initial  difficulty  of 
moving  in  a  new  direction  greater  than  in  the  one  termed 
Signifies,  nowhere,  correspondingly,  is  the  harvest  of  advantage 
more  immediate,  greater,  or  of  wider  range  and  effort. 

It  ought  surely  to  be  evident  that  the  hope  of  such  a  language; 
of  a  speech  which  shall  worthily  express  human  need  and  gain 
in  its  every  possible  development  in  the  most  effident  possible 
way,  depends  on  the  awakening  and  stimulation  of  a  sense  which 
it  b  our  common  and  foremost  interest  to  cultivate  to  the  utmost 
on  true  and  healthy  lines.  This  may  b^  described  as  the  im* 
mediate  and  insistent  sense  of  the  pregnancy  of  things,  of  the 
actual  bearings  of  experience,  of  the  pressing  and  cardinal  im- 
portance, as  warning  or  guide,  of  that  experience  considered  as 
indicative;  a  Sense  realized  as  belonging  to  a  world  of  what 
for  us  must  always  be  the  Sign  of  somewhat  to  be  inferred, 
acted  upon,  used  as  a  mine  of  pertinent  and  productive  symbol, 
and  as  the  normal  incitant  to  profitable  action.  When  this 
germinal  or  primal  sense — as  also  the  practical  starting-point, 
of  language — ^has  become  a  reality  for  us,  reforms  and  acquisitions 
really  needed  will  naturally  follow  as  the  expression  of  such 
a  recovered  command  of  fitness,  of  boundless  capadty  and  oC 
perfect  coherence  in  all  modes  of  expression. 

One  objection,  however,  which  before  this  will  have  suggested 
itself  to  the  critical  reader,  is  that  if  we  are  here  really  dealing 
with  a  function  which  must  daim  an  importance  of  the  very  first 
rank  and  affect  our  whole  view  of  life,  practical  and  theoretical, 
the  need  could  not  have  failed  long  ago  to  be  recognised  and 
acted  upon.  And  indeed  it  is  not  easy  in  a  few  words  to  dispose 
of  such  an  objection  and  to  justify  so  venturesome  an  apparent 
paradox  as  that  with  which  we  are  now  concerned.  But  it  may 
be  pointed  out  that  the  special  development  of  one  faculty 
always  entails  at  least  the  partial  atrophy  of  another.  In  a  case 
like  this  the  prindple  typically  applies.  For  the  main  human 
acquirement  has  been  almost  entirdy  one  of  logical  power,  subtle 
analysis,  and  co-ordination  of  artifidal  means.  In  modem 
dvilization  the  application  of  these  functions  to  an  enormous 
growth  of  invention  of  every  kind  has  contributed  not  a  little 
to  the  loss  of  the  swift  and  direct  sense  of  poirU:  the  sensitiveness 
as  it  w^e  of  the  compass-needle  to  the  direction  in  which  experi* 
ence  was  moving.  Attention  has  been  fordbly  drawn  elsewhere; 
and  moreover,  as  already  pointed  out,  the  natural  insight  of 
children,  which  might  have  saved  the  situation,  has  been 
methodically  silenced  by  a  discipline  called  educative,  but  mainly 
suppressive  and  distort! ve. 

The  biological  history  of  Man  has  been,  indeed,  a  long  series 
of  transmutations  of  form  to  subserve  higher  functions.  In 
language  he  has  so  far  failed  to  accomplish  this.  There  has  tvtn 
in  some  directions  been  jss  of  advantage  already  gained.  While 
his  nature  has  been  plastic  and  adaptive,  language,  the  most 
centrally  important  of  his  acquirements,  has  ren-ained  relatively 
rigid,  or  what  is  just  as  calamitous,  fortuitously  elastic  There 
have  been  notable  examples — the  classical  languages — of  th^ 
converse  process.  In  Greek  and  Latin,  Man  admirably  con- 
trolled, enriched,  varied,  significated  his  expressions  to  serve  his 
mental  needs.  But  we  forbear  oursdvcs  to  follow  and  better 
this  example.  All  human  energies  have  come  under  orderly 
direction  and  control  except  the  one  in  which  in  a  tme  sense  they 
all  dq)end.    This  fatal  omission,  for  which  defective  methods 
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of  edncslion  are  mainly  xcspoii&bIe»  hai  disastioiialy  UAd  upon 
the  mental  advaiu^  oC  tlie  race^  But  after  all,  wo  have  here  a 
comparatively  modem  neglect  and  hetpIesBDeaa.  Xant^  lev 
iiwtancpy  ownplained  bitterly  of  the  defeating  tenden^  of 
langqage  in.  hb  day,  aa  oompaicd  with  the  intdUgentv  freedom 
of  the  vocalnilaiy  and  idiom  of  the  "  rlaawrnl  "•  OnAf  who  waa 
always  creating  cxpreasion,  moulding  it  to  h&  needs  and  finding 
an  equally  intdligent'responae  to  hia  tffoiit%in  Ua  liatencn  and 
leaden-r-in  ahort,  in  h»  public. 

Students,  who  are  prepared  serioualy  to  talce  up  thia  ux|pent 
question  of  the  application  of  Signifies  in  education  and  thraugh- 
out  aB  liuman  q>herea  of  interest,  will  soon  better  any  instrudlon 
that  ooold  be  given  by  the  few  who  so  far  have  tentatively  atxiven 
to  can  attention  to  and  bring  to  bear  a  ptactically  ignored  and 
unused  method.  But  lyy  tbe  nature  of  the  case  they  muat  be 
prq)ared  to  find  that  accepted  language^  At  Jeaat  in  modem 
European  forms,  is  far  more  needlessly  defeating  than  they  have 
si^ipoeed  posaiUe:  that  they  themaelvca  in  fact  are  continually 
diawn  back,  or  compelled  so  to  write  aa  to  draw  back  their 
readen,  into  what  ia  practicaDy  a  hotbed  of  confudon,  a  priaon 
of  senadcas  formalism  and  therefore  of  barren  controversy. 

It  can  hardly  be  denied  that  this  state  of  things  is  intolerable 
and  demands  ^ectual  remedy.  The  study  and  systematic  and 
practical  adoption  of  the  natural  method  of  Significa  can  akme 
lead  to  and  supply  this.  Significa  is  in  fact  the  natural  response 
to  a  general  sense  of  need  which  daily  becomea  more  undeniably 
cvidmL  It  fbunda  no  school  of  thou^t  and  advocatea  no  techni- 
cal specialism.  Its  immediate  and  most  pressing  ^>plication  is, 
as  already  mged,  to-  elementaiy,  secondigry  and  specialised 
education.  In  recent  generations  the  healthy  sense  of  discontent 
and  the  natural  ideab  of  inteipretation  and  expression  Jiave  been 
diajaouraged  instead  of  fostered  by  a  training  which  haa  not  only 
tolefated  but  ^perpetuated  the  existing  duos.  Signs,  however, 
are  daily  i({creasing  that  Signifies,  as  implying  the  practical 
recognition  of,  and  emphasising  the  true  line  of  advance  in,  a 
recovered  and  .mhanfrid  power  to  interpret  e3q>erienoe  and 
adequately  to  express  and  apply  that  power,  is  destined,  ii^  the 
light  hands,  to  become  a  sodally  operative  factor  of  the  firat 

importance. 

LrrBaATOSB.— l4uly  Wdby,  "Sense,  Meaniiurand  Interpretation,*' 
in  Miimd  Oanuaiy  and  April  1896).  Grains  of  Sense  (1897).  What  is 
Meammgf  (igoO;  ProfeMor  F.  Tdnnies,  "  Philosophical  Termino- 
logy **  XWdby  Prire  Eany).  Mind  XJuiv  and  October  iteg  and 
Jasoary  1900).  abo  article  in  Jakrouek,  &c.,  and  supplements 
to  PkaUsopkisthe  Terminchne  (December  iQp6);  Ptofesaor  G.  F. 
Scoot,  Manmal  ef  Psyckologyli^) ;  Sir  T.  QiRord  Atlbutt's  Addre« 
oa  "Words  and  Things  "  to  the  Students'  Physical  Society  of  Guy's 
Hba^iital  <October  1906);,  Mr  W.  J.  Greenstrcet's  "  Recent  Science  " 
artides  in  the  WeUmin%lrr  CaMUe  (November  IS,  1906,  and  January 
10.  IWK  (V.  W.) 

nOIMIAHUAU  ROTAU  the  autograph  signature  of  the 
aoweigD,  by  which  he  expresses  his  pleasure  dther  by  order, 
oommission  or  wairant^  A  sign-manual  warrant  may  be  dther 
an  executive  act,  e.g.  an  appointment  to  an  office  or  an  authority 
tor  affixing  the  Great  SnL  It  must  be  countersigned  by  a 
prindpal  secretary  of  State  or  other  reqwnuble  minister.  A 
foyal  order  under  the  sign-manual,  as.dtstinctirom  a  agn-manual 
warranty  authorizes  the  expenditure  of  monqr,  e.g.  appropriations. 
There  are  certain  oflBccs  to  which  ^>pointment  is  made  by  com- 
ausaion  under  the  great  seal,  «.£.  the  appointment  of  an  officer 
m  the  army  or  that  of  a  odonial  governor.  The  sign-manual  is 
abo  used  to  give  power  to  make  and  ratify  treaties.  In  certain 
cases  the  use  of  the  sign-manual  has  been  dispensed  with,  and  a 
stamp  affixed  in  lieu  thereof,  as  in  the  case  of  Geoige  IV.,  whose 
bodSly  infirmity  made  the  act  of  signing  difficult  and  painful 
during  the  last  weeks  of  his  life.  A  q>edal  act  was  passed  pro- 
viding that  a  stamp  might  be  affixed  in  lieu  of  the  sign-manual 
(11  Geo.  IV.  c  33),  but  the  sovereign  had  to  express  his  consent 
to  each  separate  use  of  the  stamp,  the  stamped  document  being 
attested  hy  a  confidential  servant  and  several  officers  of  state 
(ABaan,  Lam  ami  Cmtam  tf  the  ConstiMum,  1907,  vol  ii.  pt.  L 

^59)- 

gieiOBEUI*  tOCA  (c  X443-«'  X534)>  Italian  painter,  was 
boa  in  Cortona— his  fuU  name  being  Luca  d'E^dio  di  Ventura; 


he  haa  also  been  called  Luta  da  Cdrtbna.  Thepredaedateof  his 
birth  is  uncertain;  but,  as  he  is  said  to  have  died  at  the  age  of 
dfl^ty-two,  and  aa  he  waa  certainly  alive  during  some  part  of 
X5a4,  the  birth-date  of  1442  must  be  jiearly  correct.  He  belongs 
to  the  Tuscan  achool,  asaodated  with  that  of  Umbria.  Hia  first 
impressiona  of  art  aeem  to  be  due  to  Perugia — the  atyle  of 
Bonfigli,  Fiorenao  and  Pinturicchio.  Laxzaro  Vasari,  the  great- 
grandfather of  Giorgio  Vasari,  the  hiatoiian  of  art,  waa  brother 
to  Luca'a  mother;  he  got  Luca  apprenticed  to  Piero  de'  Fran- 
ceachL  In  1472  the  young  man  waa  painthig  at  Arezao,  and  in 
'  1474  at  atti  di  Castdlo.  He  presented  to  Lorenso  de'  Media 
a  picture  which  is  probably  the  one  named  the  "  School  of  Pan," 
discovered  some  years  ago  in  Florence,  and  now  bdonging  to  the 
Berlin  gallery;  it  is  simost  the  same- subject  which  he  painted 
also  on  the  wall  of  the  Petnicd  palace  in  Siena — ^the  principal 
figures  being  Pan  himself,  Olympus,  Echo,  a  man  redining  on  the 
ground  and  two  listening  shepherds,  He  executed,  moreover, 
various  sacred  picturea,  ahowing  a  atudy  of  Botticdli  and  Lippo 
LippL  Fbpe  Sixtua  IV.  oommissbned  Signordli  to  paint  some 
fresooea,  now  moatly  very  dim,  in  the  ahrine  of  Loreto— Angds» 
Doctora  of  fhe  Oiuidi,  Evangelists,-  Apostles,  the  Incredulity 
of  Thomaa  and  the  Conversion  of  St  PauL  He  also  executed 
a  single  fresco  hi  the  Sistine  Chapd  hi  Ro  me,  the "  Acts  of  Moses  " ; 
another,  **  Moses  and  Zipporah,"  which  has  been  usually  ascribed 
to  Signordli,  is  now  reoognized  as  the  work  of  Peruguio.  Luca 
may  haye  stayed  in  Rome  from  1478  to  1484.  In  the  latter  year 
he  returned  to  his  native  Cortona;  which  reniained  bom  this  time 
his  ordinary  home.  Ihom  2497  he  began  aome  professional 
excur9ions.  In  Siena,  in  the  convent  of  Chiusuri,  he  painted 
eight  frescoes,  forming  part  of  a  vftst  series  of  the  Ufe  of  St 
Benedict;  they  are  at  present  much  injured.  'In  the  palace  of 
PandoUo  Petnicd  he  worked  upon  varioua  daasic  or  mytIx>logical 
aubjects,  induding  tho  "  School  of  Pan  "  already  mentioned^ 
From  Siena  he  went  to  Oryieto,  and  here  he  produced  the  works 
which,  beyond  all  others,  stamp  his  greatness  in  art.  These  are^ 
the  frescoes  in  the  chapd  of  S.  Brido,  in  the  cathedral,  which 
already  contained  some  pictures  on  the  vaulting  by  Fra  Angdico. 
The  works  of  Signordli  represent  the  "  Last  Days  of  the  Mundane 
Dispensation,"  with  the  ''  Pomp  and  the  Fall  of  Antichrist," 
and  the  ''  Eternal  Destiny  of  Man,"  and  occupy  three  vast 
lunettes,  each  of  than  a  single  picture.  In  one  of  them,  Anti- 
christ, after  his  portents  and  impious  fl^ries,  falls  headlong  from 
the  sky,  craahing  down  into  an  innumerable  crowd  oi  men  and 
women.  **  Paradise,"  the  "  Elect  and  the  Condemned/' "  HeU," 
the  "  Resurrection  of  the  Dead,"  and  the  "  Destruction  of  the 
Reprobate"  follow  in  other  compartments.  To  Angehoo's 
ceiling  Signordli  added  a  sectwn  showing  figures  blowing 
trumpets,  ^c;  and  in  another  cdling  he  depicted  the  Madonna, 
Doctors  of  the  Church,  Patriarchs  and  Martyrs.  There  is  also 
a  great  deal  of  aubddiaiy  work  connected  with  Dante,  and  with 
the  poeta  and  I^enda  6f  antiquity.  The  daring  .and  terrible 
invoition  of  the  great  compodtiona,  with  their  powerful  treat- 
ment of  the  nude  and  of  the  most  arduous  foreshortenings,  and 
the  general  mastoy  over  complex  grouping  and  distribution, 
marked  a  dcvdopment  of  art  which  had  never  previously  been 
attained.  It  has  been  said  that  Michdangdo  fdt  so  strongly  the 
might  of  Signorelli's  ddineations  that  he  borrowed,  in  his  own 
"  Last  Judgment,"  aome  of  the  figures  or  combinations  which 
he  found  at  Orvieto;  this  statement,  however,  has  not  been 
verified  by  predse  instances.  The  contract  for  Luca's  work  is 
still  on  record.  He  undertook  on  5th  April  1499  to  complete  the 
ceiling  for  aoo  ducats,  and  to  paint  the  walls  for  600,  along  with 
lodging,  and  in  every  month  two  meaaurea  of  wine  ai^  two 
quarters  of  com.  Signordli's  first  stay  in  Orvieto  lasted  not  more 
than  two  years.  In  1502  he  returned  to  Cortona,  and  painted  a 
dead  Christ,  with  the  Marys  and  other  figures.-  Two  years  later 
he  was  once  more  back  In  Orvieto,  and  completed  the  whole  of 
his  work  in  or  about  that  time,  Le,  aome  two  yeara  bdore  1506 — 
a  date  fannous  In  the  history  of  the  advance  oif  art,  when  Michd- 
angdo displayed  his  cartoon  of  Pisa. 

After  finbbing  off  at  Orvieto,  Signorelli  was  much  in  Siena. 
In  IS07  he  executed  a  great  altarpiece  for  S.  Medardo  at  Aroevie 
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in  Umbria— the  "  Madonna  and  Child/'  with  the  "  Massacre  o£ 
the  Innocents  "  and  other  episodes.  In  1508  Pope  Julius  II. 
determined  to  readom  the  camere  of  the  Vatican,  and  he  sum- 
moned to  Rome  Signorelli,  in  company  with  Penigino,  Pinturic- 
chio  and  Bazd  (Sodoma).  They  bc^an  operations,  but  were 
shortly  all  superseded  to  make  way  for  Raphael,  and  their  work 
was  U^en  down,  Luca  now  returned  to  Siena,  living  afterwards 
for  the  most  part  in  Cortona.  He  continued  constantly  at  work, 
but  the  performances  of  his  dosing  years  were  not  of  qiedal 
mark.  In  1520  he  went  with  one  of  his  pictures  to  Arezzo. 
Here  he  saw  Giorgio  Vasari,  aged  eight,  and  encouraged  his 
father  to  second  the  boy's  bent  for  art.  Vasari  tells  a  pretty 
story  how  the  wellnigh  octogenarian  master  said  to  him  **  Iinpara, 
parentino  "  ("  You  must  study,  my  little  kinsman  "),  and  clasped 
a  jasper  round  his  neck  as  a  preservative  against  nose-bleeding, 
to  which  the  child  was  subject.  He  was  pattially  paralytic 
when  he  began  a  fresco  of  the  "  B^>tism  of  Christ "  in  the  chapel 
of  Cardinal  Passerini's  palace  near  Cortona,  which  (or  else  a 
"  Coronation  of  the  Virgin ''  at  Foiano)  b  the  last  picture  of  his 
specified.  Signorelli  stood  in  great  repute  not  only  as  a  painter 
but  also  as  a  dtlzen.  He  entered  the  magistracy  of  Cortona  as 
early  as  1488,  and  in  1524  held  a  leading  position  among  the 
magistrates  of  his  native  place.  In  or  about  the  year  1524  he 
died  there. 

SgnorelU  from  an  eariy  a^  paid  mat  attention  to  anatomy, 
.carrying  on  his  studies  in  bunal  grounds.  He  surpassed  all  his  con- 
temporaries in  showing  the  structure  and  mechanbm  of  the  nude 
in  immediate  action;  and  he  even  went  beyond  nature  in  experi- 
ments of  this  kind,  trying  hypothetical  attitudes  and  combinations. 
His  drawings  in  the  Louvre  demonstrate  this  and  bear  a  dose 
analogy  to  the  method  of  JMichelangdo.  He  aimed  at  powerful 
truth  rather  than  nobility '<rf  form;  colour  was  comparatively 
neglected,  and  his  chiaroscuro  exhibits  sharp  oppositions  of  lights 
and  shadows.  He  had  a  vast  influence  over  the  painters  of  his  own 
and  of  succeeding  times,  but  had  no  pupils  or  assistants  of  high 
mark;  one  of  them  was  a  nephew  nanied  Francesco.  He  was  a 
married  man  with  a  family;  one  of  hb  sons  died,  seeminglv  through 
some  sudden  casualty,  and  Luca  depicted  the  corpse  with  sorrow^ 
ful  but  steady  self-possession.  He  is  described  as  full  of  kindliness 
and  ambbility,  sincere,  courteous,  easy^  with  his  art  assistants,  of 
fine  manners,  living  and  dressing  well ;  indeed,  according  to  Vasari, 
he  always  lived  more  like  a  nobleman  than  a  painter.  The  Torri- 
giani  Gallery  in  Florence  contains  a  grand  lifc-siaed  portrait  by  Signo- 
relli of  a  man  in  a  red  cap  and  vest;  this  is  said  to  be  the  likeness 
of  the  painter  himself,  and  corresponds  with  Vasari's  observation. 
In  the  National  Gallery,  London,  are  the  "  Circumcision  of  Jesus  " 
and  three  other  works. 

See  R.  \^dcher,  Signorelli  und  di^tttUienische  Renaissatwe  (1870); 
Burlington  Fine  Arts  Club,  Exhibition  of  Work  of  Sienorelli,  &c. 
(1893) ;  M.  Crutwell.  Luca  SignoreUi  (1899).  (W.  M.  R.) 

SIGONIUS,  CAROLUS  [Caklo  Sigonio  or  Sicone]  (e.  X524~ 
1584),  Italian  humanbt,  was  bom  at  Modena.  Having  studied 
Greek  under  the  learned  Franciscus  Portus  of  Candia,  he  attended 
the  philosophical  schoob  of  Bologna  and  Pavia,  and  in  1545 
was  elected  professor  of  Greek  in  his  native  place  in  succession  to 
Portus.  In  1552  he  was  appointed  to  a  professorship  at  Venice, 
which  he  exchanged  for  the  chair  of  eloquence  at  Padua  in  1560. 
To  thb  period  of  hb  life  belongs  the  famous  quarrel  with  Rober- 
telli,  due  to  the  publication  by  Sigonius  of  a  treatise  De  nominibus 
RomaHorutttf  in  which  he  corrected  several  errors  in  a  work  of 
Robertelli  on  the  same  subject.  The  quarrel  was  patched  up  by 
the  intervention  of  Cardinal  Seripando  (whio  purposdy  stopped 
on  hb  way  to  the  Council  of  Trent),  but  broke  out  again  in  1562, 
when  the  two  rivals  found  themselves  colleagues  at  Padua. 
Sigonius,  who  was  of  a  peaceful  di^Msition,  thereupon  accepted 
(in  1 563)  a  call  to  Bologna.  He  died  in  a  country  house  purchased 
by  him  in  the  neighbourhood  of  Modena,  in  August  1584.  The 
last  year  of  hb  life  was  embittered  by  another  literary  dbpute. 
In  1583  there  was  published  at  Venice  what  purported  to  be 
Cicero's  ConsoUUio^  written  as  a  dbtraction  from  hb  grief  at  the 
death  of  hb  daughter  Tullia.  Sigonius  declared  that,  if  not 
genuine,  it  was  at  least  worthy  of  Cicero;  those  who  hdd  the 
opposite  view  (Antonio  Riccoboni,  Justus  Lipsius,  and  others) 
asserted  that  Sigonius  himself  had  written  it  with  the  object  of 
decdving  the  learned  world,  a  charge  which  he  explidtly  denied. 
The  work  b  now  universally  regarded  as  a  forgery,  whoever  may 


have  been  the  author  of  it.  Sigonius's  reputation  chiefly  rests 
upon  hb  publications  on  Greek  and  Roman  antiquities,  which 
may  even  now  be  consulted  with  advantage:  FasU  comsulares 
(1550;  new  ed.,  Oxford,  1802),  with  commentary,  from  the  regal 
period  to  Tiberius,  the  first  work  in  which  the  histoxy  of  Rome 
was  set  forth  in  chronological  order,  based  upon  some  fragments 
of  old  bronze  tablets  dug  up  in  iS47  on  the  site  of  the  old  Forum; 
an  edition  of  Livy  with  the  Scholia;  De  qntiguo  jure  Roma- 
norum,  Italiae^  prmnciantm  (1560)  and  De  Romanae  juHi- 
pmdentiae  judicHs  (1574);  De  republica  Atheniensium  (15^) 
and  De  Atheniensium  et  Lacedacmamarum  temporibus  (1565), 
the  first  wdl-arrangcd  account  of  the  constitution,  hbtory,  and 
chronology  of  Athens  and  Sparta,  with  which  may  be  mentioned, 
a  similar  work  on  the  religious,  political,  and  miliury  system 
of  the  Jews  (De  republica  Ebraeorum).  Hb  hbtory  of  the 
kingdom  of  Italy  {De  regno  Italiae,  1580)  from  the  invaaon  of 
the  Lombards  (568)  to  the  end  of  the  13th  century  forms  a 
companion  volume  to  the  hbtory  of  the  western  empire  {De 
occidentali  imperiot  1579)  from  Diodetian  to  its  destruction. 
In  order  to  obtain  material  for  these  works,  Sigonius  consulted 
all  the  archives  and  family  chronides  of  Italy,  and  the  public 
and  private  libraries,  and  the  autograph  MS.  ot  ]us  De  regno 
Italiae,  containing  all  the  preliminary  studies  and  many  docu- 
ments not  used  in  print.  Was  discovered  in  the  Ambrosian  library 
of  Milan.  At  the  request  of  Gregory  XIII.  he  undertook  to 
write  the  hbtory  of  the  Christian  Church,  but  did  not  live  to 

complete  the  work* 

The  most  complete  edition  of  his  works  is  that  by  P.  Argclati 
(Milan,  1732-1737),  which  contains  his  life  by  L.  A.  Muraton,  the 
only  trustworthy  authority  for  the  biographer;  see  also  G.  Tira- 
boschi,  Storia  deUa  leUeratura  italiana,  vii.;  Gtnguene,  Hisioirt 
litUraire  d'ltalie;  J.  P.  Krebs,  Carl  Sigonius  (18^0).  including  some 
Latin  letters  of  Sigonius  and  a  complete  list  of  his  works  in  chrono- 
logical order;  Franciou,  Delta  vila  e  delle  opere  di  Carlo  Sigonio 
(Modena,  1872);  Hessel,  De  regno  Jialtae  libri  XX.  mm  Carlo 
Sigonio,  eine  quettenltriliscke  Untersuchung  (1900);  and  J.  E.  Sand}**, 
History  of  Classical  Schotarskip,  ii.  (1908),  p.  143. 

SIOOURNEY,  LYDU  HUNTLEY  (x 791-1865).  American 
author ».  was  bom  in  Norwich,  Connecticut,  on  the  ist  of 
September  1791.  She  was  educated  in  Norwich  and  Hartford. 
After  conducting  a  private  school  for  young  ladies  in  Norwich, 
she  conducted  a  similar  school  in  Hartford  from  1814  until  1819, 
when  she  was  married  to  Charles  Sigoumey,  a  Hartford  merchant. 
She  contributed  more  than  two  thousand  articles  to  many  (nearly 
300)  periodicals,  and  wrote  more  than  fifty  books.  She  died  in 
Hartford,  on  the  loth  of  June  1865.  Her  books  include  Moral 
Pieces  in  Prose  and  Verse  (1815);  Trails  of  Ike  Aborigines  of 
America  (1822),  a  poem;  A  Sketch  of  Connecticut  Forty  Years 
Since  (1824);  Poems  (1827);  LeUers  to  Young  Ladies  (i833)» 
one  of  her  best-known  t>ooks;  Sketches  (1834),  Poetry  for 
Children  (1834);  Zinsendorf,  and  Other  Poems  (183^);  0/ft« 
Buds  (1836);  letters  to  Mothers  (1838),  republished  in  London; 
Pocahontas,  and  Other  Poems  (1841);  Pleasant  Memories  of 
Plcasanl  Lands  (1842),  descriptive  of  her  trip  to  Europe  in  1840; 
Scenes  in  My  Native  Land  (1844);  LeUers  to  My  Pupils  (1851); 
Olive  Leaves  (1851);  The  Faded  Hope  (1852),  in  memory  of  her 
only  son,  who  died  when  he  was  nineteen  years  old ;  Past  Meridian 
(1854);  The  Daily  Counsellor  (1858),  poems;  Cleanings  (i860), 
selections  from  her  verse;  The  Man  of  Ux,  and  Other  Poems 
(1862);  and  Letters  of  Life  (1866),  giving  an  account  of  her 
career.  She  was  one  of  the  most  popular  writers  of  her  day, 
both  in  America  and  in  England,  and  was  called  "  the  American 
Hemans."  Her  writings  were  characterized  by  fluency,  grace 
and  quiet  reflection  on  nature,  domestic  and  religious  life,  and 
philanthropic  questions;  but  they  were  too  often  sentimental, 
didactic  and  commonplace  to  have  much  literary  value.  Some 
of  her  blank  verse  and  pictures  of  nature  suggest  Bryant.  Among 
her  most  successful  poems  are  "  Niagara  "  and  "  Indian  Names." 
Throughout  her  life  she  took  an  active  interest  in  philanthropic 
and  educational  work. 

SIGURD  {Sigur^r)  or  SiEGTRiEO  (M.  H.  G.  Stfrit),  the  hero  of 
the  Nibelungenlied,  and  of  a  number  of  Scandinavian  poems 
included  in  the  older  Edda,  as  well  as  of  the  prose  Vdlsunga 
Saga,  which  b  based  upon  the  latter.    According  to  both  the 
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German  and  Scandinavian  authorities  he  was  the  son  of  a  certain 
Slgmundr  (Si^mund),  a  king  in  the  Netherlands,  or  the  "  land 
of  the  Franks."  The  exploits  of  this  Sigmundr  and  his  elder 
sons  Sinfidtli  and  Helgi  form  the  subject  of  the  earlier  parts  of 
VSlsunga  Saga^  and  Siegmund  and  Fitcla  (i.e.  Sinfidtli)  arc  also 
mentioned  in  the  Anglo-Saxon  poem  Beowulf.  According  to 
the  Scandinavian  story  Sigmundr  was  slain  in  battle  before  the 
birth  of  Sigurd,  but  the  German  story  makes  him  survive  his 
scm.  Sigurd  acquired  great  fame  and  riches  by  slaying  the 
dragon  Fafnir,  but  the  chief  interest  of  the  story  centres  round 
his  connexion  with  the  court  of  the  Burgundian  king  Gunnar 
(Gunther).  He  married  Gufirun  (Kricmhild),  the  sister  of  that 
king,  and  won  for  him  by  a  stratagem  the  hand  of  the  Valkyrie 
Brynhikir,  with  whom  he  had  himself  previously  exchanged 
vows  of  kyve.  A  quarrd  arose  between  Brynhildr  and  Gudrun, 
in  the  course  of  which  the  former  learnt  of  the  deception  which 
had  been  practised  upon  her  and  this  led  eventually  to  the 
murder  of  Sigurd.  According  to  the  Scandinavian  version 
he  was  slain  by  his  brother-in-law  Guttorm,  according  to  the 
German  version  by  the  knight  Hagcn.  Gunther's  brothers 
were  subsequently  slain  while  visiting  Atli  (Etzel),  who  married 
Gudrun  after  Sigurd's  death.  According  to  the  German  story 
they  were  killed  at  the  instigation  of  Kriemhild  in  revenge  for 
Siegfried.  The  Scandinavian  version  of  the  story  attributes 
the  deed  to  At  It's  lust  for  gold. 

The  story  of  Sigurd  has  given  rise  to  more  discussion  than  any 
other  subject  connected  with  the  Teutonic  heroic  age.  Like 
Achilles  he  b  represented  as  the  perfect  embodiment  of  the 
ideals  of  the  race,  and,  as  in  the  case  of  the  Greek  hero,  it  is 
customary  to  regard  hu  personality  and  exploits  as  mythical. 
There  is  no  question,  however,  that  the  Burgundian  king  who 
is  said  to  have  been  his  brother-in-law  was  an  historical  person 
who  was  slain  by  the  Huns,  at  the  time  when  the  Burgundian 
kingdom  was  overthrown  by  the  latter.  Sigurd  himself  is  not 
mentioned  by  any  contemporary  writer;  but,  apart  from  the 
dragon  incident,  there  is  nothing  in  the  story  which  affords 
sufficient  justi6cation  for  regarding  his  personality  as  mythical. 
Opinions,  however,  vary  widely  as  to  the  precise  proportions 
of  history  «id  fiction  which  the  story  contains.  The  story  of 
Siegfried  in  Richard  Wagner's  famous  opera-cycle  Der  Ring 
dtr  KiMmgtn  is  mainly  taken  from  the  northern  version;  but 
many  features,  especially  the  characterization  of  Hagen,  are 
borrowed  from  the  German  story,  as  is  also  the  episode  of 
Siegfried's  murder  in  the  forest. 

See  NiBBLUNCBVLiBO  and  also  R.  Hetnzet,  "  Cber  die  Nibe- 
lungensage/'  in  SUauupberukU  der  K,  Akademie  der  Wissensekaflen 
(Vieana.  188s);  H.  Lichtenbefigcr,  Le  Pohne  el  la  Utende  des  Nibe- 
iMMgeu  (Paris,  itei ) ;  B.  Syroons. "  Heldensage  "  in  H.  Paul's  Crundriss 
der  gtrm.  PkUctogu,  vol.  iii.  (Strassburg,  1900);  and  R.  C.  Boer, 
Unigrswckmnsem  titer  den  Ursprung  und  die  Enhaicklung  der  Nibe- 
lum^auag^  (Halle.  1906).  Also  T.  Abeling,  NihelunemUed  (tooy). 

(F.  G.  M.  B.) 

flOUBSSSOll,  j6iI  (1811-1879),  Icelandic  statesman  and 
man  of  letters,  was  bom  in  the  west  of  Iceland  in  1811.  He 
came  of  an  old  family,  and  received  an  excellent  education. 
In  1830  he  was  secretary  to  the  bishop  of  Iceland,  the  learned 
Steingrimr  J6nsson.  In  1833  he  went  to  the  university  of 
Copenhagen  and  devoted  himself  to  the  study  of  Icelandic 
history  and  literature.  His  name  soon  became  prominent  in 
the  teamed  world,  and  it  may  safely  be  said  that  most  of  his 
historical  works  and  his  editions  of  Icelandic  classics  have  never 
been  surpassed  for  acute  criticism  and  minute  painstaking. 
Of  these  we  may  mention  Ldgidgumannatal  eg  Ldgmanna  d 
Idamdi  ("Speakers  of  the  Law  and  Law-men  in  Iceland"); 
bis  edition  <^  Landndma  and  other  sagas  in  IHendinga  Sdgurt 
L-ii.  (Cc^nhagen,  1843-1847);  the  large  collection  of  Icelandic 
lavs  edited  by  him  and  Oddgeir  Stephensen;  and  last,  not  least, 
the  DipUmctarium  lakttidieuMtjmYAch.  after  his  death  was  con- 
tinued by  others.  But  although  he  was  one  of  the  greatest 
scholars  Iceland  has  produced,  he  was  still  greater  as  a  politician. 
The  Danish  rule  had,  daring  the  centuries  following  the  Reforma- 
tion, gradually  brought  Icdand  to  the  verge  of  economic  ruin; 
the  andent  Parliament  of  the  island,  which  had  degenerated 


to  a  mere  shadow,  had  been  abolished  in- x 800;  all  the  revenue 
of  Iceland  went  into  the  Danish  treasury,  and  only  very  small 
stuns  were  spent  for  the  good  of  the  i^and;  but  worst  of  all 
was  the  notorious  monopoly  which  gave  away  the  whole  trade 
of  Iceland  to  a  single  Danish  trading  company.  This  monopoly 
had  been  abolished  in  1787,  and  the  trade  had  been  declared 
free  to  all  Danish  subjects,  but  practically  the  old  arrangement 
was  continued  under  disguised  forms.  J6n  SigurOsson  began  a 
hard  struggle  against  the  Danish  government  to  obtain  a  reform. 
In  1854  the  trade  of  Iceland  was  declared  free  to  all  nations.  In 
1840  the  Althing  was  re-established  as  an  advisory,  not  as  a 
legislative  body.  But  when  Denmark  got  a  free  constitution 
in  1848,  which  had  no  legal  validity  in  Iceland,  the  island  felt 
justified  in  demanding  full  home  rule.  To  this  the  Danish 
government  was  vehemently  opposed;  it  convoked  an  Icelandic 
National  Assembly  in  1851,  and  brought  before  that  body  a 
bill  granting  Iceland  small  local  liberties,  but  practically  incorpor- 
ating Iceland  in  Denmark.  This  bill  was  indignantly  rejected, 
and,  instigated  by  J6n  SigurOsson,  another  was  demanded  of 
far  ipore  liberal  tendencies.  The  Danish  governor-general  then 
dissolved  the  assembly,  but  J6n  SigurOsson  and  all  the  members 
with  him  protested  to  the  king  against  these  unlawful  proceedings. 
The  struggle  continued  with  great  bitterness  on  both  sides, 
but  gradually  the  Danish  government  was  forced  to  grant  many 
important  reforms.  High  schools  were  established  at  Reykjavik, 
and  efforts  made  to  better  the  trade  and  farming  of  the  country. 
In  1871  the  Danish  parliament  (Riksdag)  passed  a  law  defining 
the  political  p<»ition  of  Iceland  in  the  Danish  monarchy,  which, 
though  never  recognized  as  valid  by  the  Icelanders,  became 
de  facto  the  base  of  the  political  relations  of  Iceland  and  Denmark. 
At  last,  in  1874,  when  King  Christian  IX.  visited  Iceland  at  the 
festival  commemorating  the  millenary  of  the  colonization  of 
Iceland  from  Norway,  he  gave  to  the  country  a  Constitution, 
with  full  home  rule  in  all  internal  matters.  An  immense  victory 
was  gained,  entirely  due  to  J6n  SigurOsson,  whose  high  personal 
qualities  had  rallied  all  the  nation  round  him.  He  was  a  man 
of  fine  appearance,  with  an  eloquence  and  diplomatic  gifts  such 
as  no  others  of  his  countrymen  possessed,  and  his  unselfish  love 
of  his  country  made  itself  felt  in  almost  every  branch  of  Icelandic 
life.  Recognizing  the  value  of  an  intdlectual  centre,  he  made 
Reykjavik  not  only  the  political,  but  the  spiritual  capital  of  Iceland 
by  removing  all  the  chief  institutions  of  learning  to  that  city; 
he  was  the  soul  of  many  literary  and  political  societies,  and  the 
chief  editor  of  the  Ny  Pilagsrit,  which  has  done  more  than  any 
other  Icelandic  periodical  to  promote  the  cause  of  civilization 
and  progress  in  Iceland.  After  Iceland  had  got  home  rule  in  1 874, 
the  grateful  people  showered  on  J6n  SigurOsson  all  the  honours 
it  could  bestow.  He  lived  the  greater  part  of  his  life  in  Copen- 
hagen, and  died  there  in  1879;  but  his  body,  together  with  that 
of  his  wife,  Ingibjdrg  Einarsd6ttir,  whom  he  had  married  in 
X845,  ^^^  ^^o  survived  him  only  a  few  days,  was  taken  to 
Reykjavik  and  given  a  public  funeraL  On  his  monument  was 
placed  the  inscription:  "  Th^  beloved  son  of-  Iceland,  her 
honour,  sword,  and  shield."  (S.  Bl.) 

8IGWART.  CHRISTOPH  fTILHELM  VON  (i  789-1844), 
German  philosopher,  was  bora  at  Remmingsheiih  in  WUrttem- 
berg,  and  died  in  Stuttgart.  He  became  professor  of  philosophy 
at  'Tfibingen,  and  wrote  numerous  books  on  the  history  of 
philo8ophy:i-t^6ef  den  Zusammenkang  des  Spinozismus  mit 
der  Carlesianischen  Pkilosopkie  {1S16);  Handbuckzu  Vorlesungen 
Uber  die  Logik  (1818,  3rd  ed.,  1^35);  Der  Spinosismus  (1839); 
and  Cesckichte  der  Pkilosopkie  (1844). 

•His  son,  Chkistopr  von  Sigwast  (1830-1894),  after  a  course 
of  philosophy  and  theology,  became  professor  at  Blaubeuren 
^1859),  and  eventually  at  Tfibingen,  in  x86s.  His  principal 
work,  Logik,  published  in  1873,  takes  an  important  place  among 
recent  contributions  to  logical  theory.  In  the  preface  to  the 
first  edition,  Sigwart  explains  that  he  makes  no  attempt  to 
appreciate  the  logical  theories  of  his  predecessors;  his  intention 
was  to  construct  a  theory  of  logic,  complete  in  itself.  It  re- 
presents the  results  of  a  long  and  careful  study  not  only  of  German 
but  also  of  Engli^  logicians.    In  1895  an  English  translation  by 
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Mi»  H.  Dendy  was  puUialied  In  London.  Chapter  v.  of  the 
second  volume  is  eapedally  interesting  to  English  thinkers  as 
containing  a  profound  examination  of  the  Induction  theories 
of  Bacon,  J.  S.  Mill  and  Hume.  Among  his  other  works  are 
SpiitPtas  neu  eiUdeckUr  Trokiai  von  GoU,  dem  Mefucken  und 
dessen  Clilcksdigkeit  (1866);  KUine Scknften  (z88i);  Vorfragen 
der  EUuk  (x886).  The  KUine  ScknJUn  contams  valuable 
criticisms  on  Paracelsus  and  Bruno. 

8I0YIINAB  (ScY^vmi,  2{7uwm),  an  obscure  people  of 
antiquity.  They  are  variously  located  by  ancient  authors. 
According  to  Herodotus  (v.  9),  they  dwelt  beyond  the  Danube, 
and  their  frontiers  extended  almost  as  far  as  the  Eneti  on  the 
Adriatic  Their  hones  (o)r  rather,  ponies)  were  small,  with  shaggy 
long  hair,  not  strong  enough  to  carry  men,  but  very  speedy  when 
driven  in  harness.  The  people  themselves  wore  a  Medic  costume, 
and,  according  to  their  own  account,  were  a  colony  of  the  Medes. 
Strabo  (xL  p.  520),  who  pUces  them  near  the  Caspian,  also  speaks 
of  their  ponies,  and  attributes  to  them  Persian  customs.  In 
Apollonius  Rhodius  (iv.  320)  they  inhabit  the  shores  of  the 
Euxine,  not  far  from  the  mouUi  of  the  Danube. 

The  statement  as  to  thdr  Medic  origin,  regarded  as  incompre- 
hensible  by  Herodotus,  b  doubtfully  explained  by  RawUnton  as 
indicating  that  **  the  Sigvnnae  retained  a  better  reooUection  than 
other  European  tribes  of  their  migrationa  westward  and  Aryan 
origin  " ;  R.  W.  Macan  (on  Herod,  v.  9)  suggests  that  it  may  be  due 
to  a  confusion  with  the  Thradan  Ma«li  (IfoiM).  H  the  last  piua- 
graph  in  Herodotus  be  genuine,  the  LIgyes  who  lived  above  Masdlia 
called  traders  Si^nnae,  while  amon^  the  jCyprians  the  word  meant 
"  spars."  The  similarity  between  Sigynnae  and  Zigeuner  is  obvious, 
ana  it  has  been  suppowd  that  they  were  the  forefathers  of  the 
modem  gipsies.  Accx>rdingtoJ.L.Myres,  the  Sigynnae  of  Herodotus 
were  "  a  people  widely  spread  m  the  Danubic  basin  in  the  sth  century 
B.C.,"  probably*  identical  with  the  Sequani,  and  connected  with  the 
iron-woridng  culture  of  Hallstatt,  Which  produced  a  narrow-bladed 
throwing  spear,  the  sipmia  spear  (see  notice  of  "  Anthropological 
Essays  '^  in  Qasncal  Rnitw,  November  1908). 

8IKH,  a  member'of  the  Sikh  religion  in  India  (see  Sikhish). 
The  word  Sikh  literally  means  "  learner/*  "  disdple,"  and  was 
the  name  given  by  the  first  guru  Nanak  to  his  followers.  The 
Sikhs  are  divided  into  two  classes,  Sahijdhari  and  Kesadhari. 
The  former  were  so  named  from  living  at  ease  and  the  latter  from 
wealing  long  hair.  Both  obey  the  general  injunctions  of  the  Sikh 
gurus,  but  the  Sahijdhari  Sikhs  have  not  accepted  the  paktd 
or  baptism  of  Guru  (}ovind  Singh,  and  do  not  wear  the  distin- 
guisfaLog  habiliments  of  the  Kesadhari,  who  are  the  baptized 
Sikhs,  also  called  Singfas  or  lions.  Their  distinguishing  habili- 
ments are  long  hair  wound  round  a  small  dagger  and  bearing  a 
comb  inserted  in  it,  a  steel  bracelet  and  short  dtawecs.  Neither 
the  Sahijdhari  nor  the  Kesadhari  Sikhs  may  smoke  tobacco  or 
drink  wine.  The  prohibition  of  wine  iSy  however,  generally  dis- 
regarded except  by  very  orthodox  Sikhs. 

In  the  census  of  190X,  the  number  of  Sikhs  *in  the  Punjab 
and  North- Western  Provinces  was  returned  as  9,130,987,  showing 
an  increase  of  13*9%  in  the  decade;  but  these  figures  are  not 
altogether  reliable  owing  to  the  difficulty  of  distinguishing  the 
Sahijdhari  from  the  Kesadhari  Sikhs  and  both  from  the  Hindus. 
A  man  b  not  bom  a  Singh,  but  becomes  so  by  baptism,  the  water 
of  which  is  called  amnt  or  nectar.  It  is  possible  that  one  brother 
may  be  a  Hindu,  while  another  .is  a  true  Sikh. 

The  Sikhs  are  principally  drawn  from  the  Arora,  Jat  and 
Ramgarhia  tribes,  but  any  one  may  become  a  Sikh  by  accepting 
the  Sikh  baptism.  The  Aioras  are  generally  merchants  or  petty 
dealers.  The  Jats  are  agriculturists  variously  described  as 
Scythian  immli^ts  and  as  descendants  of  lUjputs  who  immi- 
grated to  the  Punjab  from  central  India.  They  are  of  a  tougher 
fibre  than  the  Aroras;  sturdy  and  self-reliant,  slow  to  speak  but 
quick  to  strike.  The  Ramgarhias  are  prindpaJly  mechanics. 

To  the  temperament  of  the  Jat,  the  Arora  and  the  Ramgarhia 
Sikh  add  the  stimulus  of  a  militant  religion.  The  Sikh  is  a 
fighting  man,  and  his  best  qualities  are  shown  in  the  army, 
which  is  his  natural  profession.  Hardy,  brave  and  slow-witted, 
obedient  to  discipline,  attached  to  hk  officers,  he  makes  the 
finest  soldier  of  the  East.  In  victory  he  retains  his  steadiness, 
and  in  defeat  he  will  die  at  his  post  rather  than  yield.  In  peace 
time  be  shows  a  decided  fondness  for  money,  and  will  go  wheirever 


it  is  to  be  earned.  There  are  some  30,000  Sikhs  in  the  Indian 
army,  and  the  sect  is  cherished  by  the  military  authorities,  who 
insist  on  all  recruiu  taking  the  pahtd  or  Sikh  baptism.  Many 
Sikhs  are  also  to  be  found  in  the  native  regiments  of  east 
and  central  Africa  and  of  Hyderabad  in  the  Deccan,  and  th^ 
compose  a  great  part  of  the  police  force  in  the  treaty  ports  of 
China.  (M.M.) 

SIKHISM,  a  religion  of  India,  whose  followers  (Sikhs)  are 
principally  found  in  the  Punjab,  United  Provinces,  Sind,  Jammu 
and  Kashmir.  Sikhism  was  founded  by  Nanak,  a  Khatri  by 
caste,  who  was  born  at  Talwandi  near  Lahore  in  aj>.  i4(^,  and 
after  travelling  and  preaching  throughout  a  great  part  of  southern 
Asia  died  at  Kartarpur  in.  Jullundur  in  1539.  He  was  succeeded 
by  nine  gurus,  great  teachers  or  head  priests,  whose  dates  are  as 
follows: — 


I.  Nanak    . 
3.  Angad 

3.  Anur  Das 

4.  Ram  Das 

5.  Arjan .   . 


A.o. 

1469-1539 
"539-1552 
1552-1574 

iSBi'iooo 


A.I>. 

6.  HarCSovind.  1606-1645 

7.  Har  Rai       .  1645-1661 

8.  Har  Kriihan  1661-1664 

9.  Teg  Bahadur  1664-1675 
10.  Govind  Singh  1675-1708 


Nanak,'  like  Buddha,  revolted  against  a  religion  overiaden 
with  ceremonial  and  soci^  restrictions,  and  both  rebelled  against 
the  tyranny  of  the  priesthood.  The  tendency  of  each  religion 
was  to  quietism,  but  their  separate  doctrines  were  largdy  in- 
fluenced by  the  surroundings  of  their  founders.  Buddha  lived 
in  the  centre  of  Hindu  India  and  among  the  many  gods  of  the 
Brahmans.  These  he  rejected,  he  knew  of  nought  dse,  and  in 
his  theological  system  there  was  found  no  pbce  for  divinity. 
Nanak  was  bom  in  the  province  which  then  formed  the  borderland 
between  Hinduism  and  Islam.  He  taught  that  there  was  one 
God;  but  that  God  was  neither  Allah  nor  Ram,  but  aimply  God; 
neither  the  special  god  of  the  Mahommedan,  nor  of  the  Hindu, 
but  the  God  of  the  universe,  of  all  mankind  and  of  all  religions. 
Starting  from  the  unity  of  God,  Nanak  and  his  successore 
rejected  the  idols  and  incarnations  of  the  Hindus,  and  on  the 
ground  of  the  equality  of  all  men  rejected  also  the  system  of 
caste.  The  doctrines  of  Sikhism  as  set  forth  in  the  Grantk  (g.t.) 
are  that  it  prohibits  idolatry,  hypocrisy,  class  exdusivencss, 
the  concremation  of  widows,  the  immurement  of  women,  the  use 
of  wine  and  other  intoxicants,  tobacco-smoking,  infanticide, 
slander  and  pilgrimages  to  the  sacred  rivers  and  tanks  of  the 
Hindus;  and  it  inculcates  loyalty,  gratitude  for  all  favours 
received,  philanthropy,  justice^  impartiality,  truth,  honesty  and 
all  the  moral-  and  domestic  virtues  upheld  by  Christianity. 
Sikhism  mainly  differs  from  Christianity  in  that  it  inctilcates  the 
transmigratioli  of  the  soul,  and  adopts  a  belief  in  predestination, 
which  is  universal  in  the  East. 

The  Sikh  religion  did  not  reach  this  full  devebpment  at  once, 
nor  was  the  first  of  the  gurus  even  the  first  to  feel  dissatisfaction 
with  the  existing  order  of  things.  Ideas  of  revolt  and  ^^ 
reform  of  decadent  systems  are  always  in  the  air,  it  ^^ 
may  be  for  centuries,  unto  some  one  man  bolder  than  Omna, 
the  rest  stands  out  to  give  them  free  expression;  and 
as  John  the  Baptist  preceded  Jesus  Christ,  so  Nanak  was  preceded 
by  several  reformers,  whose  writings  are  incorporated  in-  the 
Granth  itself.  The  chief  of  these  reformers  are  Jaidev,  Ramanand 
and  Kabir.  Jaidev  is  better  known  as  the  author  of  the  Cita- 
gobind,  which  was  tran^ted  by  Sir  Edwin  Anudd,  than  as  a 
religious  reformer;  but  in  the  Adi  Grantk  are  found  two  hymns 
of  his  in  the  Prakrit  knguage  of  the  time,  in  which  he  represents 
(jod  as  distinct  from  nature,  yet  everywhere  present.  He  taught 
at  the  end  of  the  tath  century  a.d.  that  the  practice  of  yog, 
sacrifices  and  austerities  was  as  nothing  in  comparison  with  tbe 
repetition  <rf  (jod's  name,  and  he  inculcated  the  worship  of  God 
alone,  in  thought,  wwd  and  deed.  Wkat  was  worthy  of  worship, 
he  said,  he  had  worshipped;  what  was  worthy  of  trust  he  had 
trusted;  and  he  had  become  blended  with  God,  as  water  blends 
with  water. 

Jaidev  was  succeeded  by  numerous  Hindu  saints,  who  per- 
ceived that  the  superstitions  of  thti  age  only  led  to  qnritual 
blindness.  Of  these  saints  Ramanand  was  one  of  the  most 
distinguished.    He  lived  at  the  end  of  the  14th  and  beginning  of 
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the  15th  centuries,  and  during  a  visit  to  Benares  be  renounced 
some  of  the  sodal  and  caste  observances  of  the  ffindus,  called  bis 
discipies  the  liberated,  and  freed  them  firom  all  restrictions  in 
eating  and  social  intercourse.  Kabir  denounced  idolatry  and 
the  ritualistic  practices  of  the  Hindus.  He  was  bom  aj>.  1398, 
and  according  to  the  legend  was  the  son  of  a.  virgin  widow,  as 
the  result  of  a  prayer  offered  for  her  by  Ramanand  in  ignorance 
of  her  status.  Thus  it  will  be  seen  that  the  doctrines  of  these 
cariy  reformers  contained  the  germs  of  the  later  Sikh  religion. 

Nanak  seems  to  have  been  produced  by  the  same  cyclic  wave 
of  reformation  as  fourteen  years  later  gave  Martin  Luther  to 
Europe.  He'tau^t,  "There  is  but  one  God,  the 
Creator,  whose  name  is  true,  devoid  of  fear  and  enmity, 
immiortal,  unborn  and  self-existent,  great  and  bounti- 
fuL**  He  hdd  that  the  wearing  of  religious  garb,  praying  and 
practxslng  penance  to  be  seen  of  men,  only  produced  hypocriqr, 
and  that  those  who  went  on  pilgrimages  to  sacred  streams, 
thoo^  they  mi^t  deanae  their  bodies,  only  increased  their 
mental  impurity.  He  pointed  out  that  God  "  before  all  temples 
pcefcts  the  upright  heart  and  pure,"  and  must  be  worshipped  in 
spirit  and  in  truth,  and' not  with  the  idolatrous  accessories  of 
incense,  sandal-wood  and  burnt-offerings.  He  abrogated  caste 
distinctions,  and  taught  in  opposition  to  ancient  writings  that 
every  man  had  the  eternal  right  of  sfairhing  for  divine  know- 
ledge and  worshipping  his  Creator.  This  doctrine  of  philosophic 
quietism  was  common  to  his  successors,  until  in  the  time  of  the 
sixth  guru,  Har  Govind,  it  was  found  necessary  to  support  the 
separate  existence  of  Sikhism  by  force  of  arms,  and  this  led  to  the 
militant  and  political  development  of  the  tenth  and  most  power- 
ful of  the  gurus,  Govind  Sin^^.  The  Sikhs  of  to-day,  thou^  they 
all  derive  primarily  from  Nanak,  are  only  recognized  as  Singfas  or 
real  Sikhs  when  they  accept  the  doctrines  and  practices  of  Guru 
Govind  Sfaigh. 

Nanak'ssuocessor,  Angad,  wasbomin  A.D  iso4anddiedin  1553. 
He  abo  was  a  Khatri,  and  was  chosen  by  Guru  Nanak  in  prefoence 
iohisownson&  The  legend  of  his  choice  is  that  Nanak 
with  his  fdlowers  was  going  on  a  journey,  when  they 
saw  the  dead  body  of  a  man  lying  by  the  wayside. 
Nanak  said,  "  Ye  Who  trust  in  me  eat  of  this  food."  AU 
hesitated  save  Angad  (or  own  body),  who  knelt  and  uncovered 
the  dead,  but,  behold,  the  corpse*  had  disappeared,  and  a  dish  of 
sacred  food  was  found  in  its  place.  The  guru  embraced  his  faith- 
ful follower,  sasriag  that  he  was  as  hinuelf,  and  that  his  spirit 
should  dwefl  within  lum.  Thenceforward  the  Sikhs  believe  the 
spirit  of  Nanak  to  have  bwn  incarnate  in  each  succeeding 
gura.  Little  Is  known  of  the  ministry  of  Angad  except  that  he 
committed  to  writing  much  of  what  he  had  heard  about  Guru 
Nanak  as  wcH  as  some  devotional  observations  of  his  own,  which 
were  afterwards  incorporated  in  the  Granih. 

Angad,  like  his  predecessor,  postponed  the  claims  of  his  own 
sons  to  the  guruship  to  those  of  Amar  Das,  who  had  been  his 
faithful  servant.  Amar  Das  preached  the  doctrine 
rOm^  of  forgiveness  and  endurance,  upheld  Guru  Nanak's 
abrogation  of  caste  distinctions,  and  his  precepts  Were 
ImpBaxXy  followed  by  his  successors.  He  used  to  place  all  his 
SiUks  and  visitors  in  rows  and  cause  them  to  eat  together, 
not  separately,  as  is  the  practice  of  the  Hindus.  He  said.  "  Let 
BO  one  be  proud  of  his  caste,  for  this  pride  of  caste  resulteth 
in  many  siu.  He  b  a  Brahman  who  knoweth  Brahma  (God). 
Every  one  prateth  of  four  castes.  All  are  sprung  from  the  seed  of 
Bralun  The  whole  world  b  formed  out  of  one  clay,  but  the 
Potter  hath  fashioned  it  in  various  forms."  It  was  a  maxim  of 
the  Sikhs  of  hb  time  "  If  any  one  treat  you  ill,  bear  it  If  you 
bear  it  three  times  God  himself  win  fight  for  you  and  humble 
your  enemies."  Gura  Amar  Das  also  discountenanced  the 
practice  of  suttee,  saying:  "  They  are  not  saHs  who  bum  them- 
selves with  the  dead.  The  true  saii  b  she  who  dieth  from  the 
shock  of  separation  from  her  husband  They  also  ought  to  be 
conridered  satis  who  abide  in  charity  and  contentment,  who 
and,  when  rising,  ever  remember  their  k>rd."  Amar  Das 
bom  in  a.d  1S09  and  died  in  2574  after  a  ministry  of  twenty- 
two  and  a  half  jrcaa. 


The  fourth  guru,  originally  called  Jetha,  was  attracted  to  the 
third  gura  by  Us  reputation  for  sanctity.  He  became  the  servant 
of  Amar  Das»  helped  in  the  public  kitchen,  shampooed 
hb  master,  drew  water,  brought  firewood  from  the  Sm  Dat, 
forest,  and  helped  in  the  excavation  of  a  well  which 
Amar  Das  was  oonstracting  at  GoindwaL  Jetha  was  of  such  a 
mild  temper  thaf ,  even  if  ^ny  one  spokt  harshly  to  him,  he  would 
endure  it  and  never  retaliate.  He  became  known  as  Ram  Das, 
which  means  God's  slave;  and  on  account  of  hb  piety  and  devo- 
tion Amar  Das  gave  him  hb  daughter  in  marriage  and  made  him 
hb  successor.  Ram  Das  b  amongst  the  most  revered  of  gurus, 
but  no  particular  innovation  b  ascribed  to  him.  He  founded, 
however,  the  golden  temple  of  Amritsar  in  aj>.  1577,  which  has 
remained  ever  rince  the  centre  of  the  Sikh  religious  worship. 
From  thb  time  onward  the  office  of  gura  became  hereditary,  but 
the  practitt  of  primogeniture  was  not  followed,  each  gura 
selecting  the  relative  who  seemed  most  fitted  to  succeed  him. 

Ram  Das  himself,  finding  hb  eldest  son  Prithi  Chand  worldly 
and  disobedient,  and  hb  second  unfitted  by  hb  too  retiring 
dbposition  for  the  duties  of  gura,  appointed  hb 
third  son,  Aijan,  to  succeed  him.  When  Mthi  Chand 
represented  that  he  ought  to  have  received  the  turban 
botind  on  Gura  Arjan's  head  in  token  of  succession  to  hb  father, 
Arjan  meddy  handed  it  to  him,  without,  however,  bestowing 
on  him  the  guruship.  The  Sikhs  themselves  soon  revolted  against 
the  exactions  of  Prithi  Chand,  andprayed  Arjan  to  assert  himsdf 
else  the  seed  of  the  Triie  Name  would  poish.  It  was  Gura 
Arj^  who  compiled  the  Grantk  or  Sikh  Bible,  out  of  hb  own  and 
hbpredeceSBOts' compositions.  On  thb  account  he  was  accused  of 
deposing  the  deities  of  hb  country  and  substituting  for  them  a 
new  divinity,  but  he  was  acquitted  by  the  tolerant  Mbar.  When 
Akbar,  however,  was  succeeded  by  Jahan^  the  gura  aided  the 
Litter's  son  Khusra  to  escape  with  a  s^t  of  money.  On  thb  account 
hb  property  was  confiscated  to  the  state,  and  he  was  thrown 
into  rigorous  imprisonment  and  tortured  to  death.  Arjan  saw 
clearly  that  it  was  impossible  to  preserve  hb  sect  without  force 
of  arms,  and  one  of  his  last  injunctions  to  hb  son  Har  Govind 
was  to  flit  fuQy  armed  on  hb  throne-and  maintain  an  army  to  the 
best  of  hb  ability.  Thb  was  the  turning-point  in  the  history  of 
the  Sikhs.  Hithertot  they  had  been  merely  an  insignificant 
religious  sect^  now,  stimulated  by  persecution,  they  became 
a  inflitant  and  political  power,  inimical  to  the  Mahommedan 
rulers  of  the  country. 

When  Har  Govind  was  installed  as  gura,  Bhai  Budha,  the  aged 
Sikh  who  performed  the  ceremony,  presented  him  with  a  turban 
and  a  necklace,  and  charged  him  to  wear  and  preserve 
them  as  the  founder  of  his  religion  had  done.  Gura 
Har  Govind  promptly  ordered  tibat  the  articles  should 
be  relegated  to  hb  treasury,  the  museum  of  the  period.  He  said; 
**  My  necklace  shall  be  my  sword-belt,  and  my  turban  shall  be 
adorned  with  a  royal  aigrette."  He  then  sent  for  hb  bow, 
quiver,  arrows,  shield  and  sword,  and  arrayed  himself  in  martial 
style,  so^hat,  as  the  Sikh  chronider  states,  hb  splendour  shone 
like  the  sun. 

The  first  four  gurus  led  svnpl^  ascetic  lives  and  were  regardless 
of  wordly  affairs.  Gura  Arjan,  who  was  In  charge  of  the  great 
Sikh  temple  at  Amritsar,  received  copious  offerings  and  became 
a  man  of  wealth  and  influence,  while  the  sixth  gura  became  & 
mHitary  leader,  and  was  frequently  at  warfare  with  the  Mogul 
authorities.  Several  warriors  and  wrestlers,  hearing  of  Gura  Har 
Govind's  fame,  came  to  him  for  service.  He  enrolled  as  hb  body- 
giuird  fiifty-two  heroes  who  bumed  for  the  fray  Thb  formed 
the  nucleus  of  his  future  army.  Five  hundred  youths  then  came 
to  him  for  enUstment  from  the  Manjha,  Doab  and  Malwa 
districts.  These  men  told  him  that  they  had  no  offering  to  make 
to  him  except  their  lives;  for  pay  they  only  requhred  instraction 
in  hb  religion,  and  they  professed  themselves  ready  to  die  inhb 
service.  The  gura  gave  them  each  a  horse  and  five*weapons  of 
war,  and  gladly  enlisted  them  in  hb  army.  In  a  short  time, 
besides  men  who  required  regular  pay,  hordes  gathered  round 
the  gura  who  were  satbfied  with  two  meab  a  day  and  a  suit  of 
clothes  every  six  months.    TliefightiQg  spirit  of  the  people 
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was  rouaed  and  satisfied  by  the  spiritual  and  military  leader. 
Har  Govind  was  a  hunter  and  eater  of  flesh,  and  encouraged  his 
followers  to  eat  meat  as  giving  them  strength  and  darihg. 
It  is  largely  to  this  practice  that  the  Sikhs  owe  the  superiority 
of  their  physique  over  their  surrounding  Hindu  neighbours. 
The  regal  state  that  the  guru  adopted  and  the  army  that  he 
maintained  were  duly  reported  to  the  emperor  Jahangir. 

In  the  Ajdobioffrapky  of  Jahangir  it  is  stated  that  the  guru 
was  imprisoned  in  the  fortress  of  Gwalior,  with  a  view  to  the 
realization  of  the  fine  imposed  on  his  father  Guru  Arjan,  but  the 
Sikhs  believe  that  the  guru  became  a  voluntary  inmate  of  the 
fortress  with  the  object  of  obtaining  seclusion  there  to  pray  for 
the  emperor  who  had  been  advised  to  that  effect  by  his  Hindu 
astrologers.  After  a  time  Jahangir  died  and  was  succeeded  by 
Shah  Jahan,  with  whom  the  guru  was  constantly  at  war.  On 
three  separate  occasions  after  desperate  fighting  he  defeated  the 
royal  troops  sent  against  him.  Many  legends  are  told  of  his 
military  prowess,  for  which  there  is  no  space  in  this  simimary. 
The  guru  before  his  death  at  Kiratpur,  on  the  margin  of  the 
Sutlej,  instructed  his  grandson  and  successor,  Guru  Har  Rai,  to 
retain  two  thousand  two  hundred  mounted  soldiers  ever  with  him 
as  a  precautionary  measure. 
Har  Rai  was  charged  with  friendship  for  Dara  Shikoh,  the  son 

of  Shah  Jahan,  and  also  with  preaching  a  religion 
ji^     '^    distinct  from  Islam.   He  was,  therefore,  summoned  to 

Delhi,  but  instead  of  going  himself  he  sent  his  son 
Ram  Rai  and  shortly  afterwards  died.  His  ministry  was  mild  but 
won  him  general  respects 
The  eighth  guru  was  the  second  son  of  Har  Rai,  but  he  died 

when  a  child  and  too  young  to  leave  any  mark  on 
xSlbMa^    history.    His  elder  brother  Ram  Rai  was  passed  over 

in  his  favour  and  also  in  favour  of  the  next  guru  for 
having  altered  a  line  of  the  Crantk  to  please  the  emperor 
Aurangzeb. 

As  the  direct  line  of  succesdon  died  out  with  Har  Krishan,  the 
guruship  harked  back  at  this  point  to  Teg  Bahadur,  the  second 

son  of  Har  Govind  and  uncle  of  Har  RaL  Teg  Bahadur 
bZJS,    was  put  to  death  for  refusal  to  embrace  Islam  by 

Aurangzeb  in  a.d.  1675.  It  is  of  him  that  the  legend 
is  told  that  during  his  imprisonment  in  Delhi  he  was  accused  by 
the  emperor  of  looking  towards  the  west  in  the  direction  of  the 
imperial  zenana.  The  guru  rq>lied,  "  Emperor  Aurangzeb,  I 
was  on  the  top  storey  of  my  prison,  but  I  was  not  looking  at  thy 
private  apartments  or  at  thy  queen's.  I  was  looking  in  the 
direction  of  the  Europeans  who  are  coming  from  beyond  the  seas 
to  tear  down  thy  purdahs  and  destroy  thine  empire."  This 
prophecy  became  the  battle-cry  of  the  Sikhs  in  the  assault  on 
Delhi  in  1857. 

Teg  Bahadur  was  succeeded  by  the  tenth  and  most  powerful 
guru,  his  son  Govind  Singh;  and  it  was  under  him  that  what 

had  sprung  into  existence  as  a  quietist  sect  of  a  purely 
^avM  rclisious  nature,  and  had  become  a  military  society 
siagb.        f<»^  self -protection,  developed  into  a  national  movement 

which  was  to  rule  the  whole  of  north-western  India  and 
to  furnish  to  the  British  arms  their  stoutest  and  most  worthy 
opponents.  For  some  years  after  his  father's  execution  Govind 
Singh,  then  known  as  Gobind  Rai,  lived  in  retirement,  brooding 
over  the  wrongs  of  his  people  and  the  persecutions  of  the  fanatical 
Aurangzeb.  He  felt  the  necessity  for  a  larger  following  and  a 
stronger  organization,  and  following  the  examine  of  his  Slahom- 
medan  enemies  used  his  religion  as  the  basis  of  political  power. 
Emerging  from  his  retirement  he  preached  the  Khalsa,  the 
"  pure,'*  and  it  .is  by  this  name  his  followers  are  now  known. 
He,  like  his  predecessors,  openly  attacked  all  distinctions  of 
caste,  and  taught  the  equality  of  all  men  who  would  join  him, 
and  he  instituted  a  ceremony  of  initiation  with  baptismal  holy 
water  by  which  all  might  enter  the  Sikh  fraternity. 

The  higher  castes  murmured,  and  many  of  them  left  him,  for 
he  taught  that  the  Brahmanical  threads  must  be  broken^  but 
the  lower  orders  rejoiced  and  flocked  in  numbers  to  his  standard. 
These  he  mspired  with  military  ardour  in  the  hope  of  social 
freedom  and  of  national  independence.   He  gave  them  outward 


signs  of  their  faith  in  the  five  K'a— which  will*subseqaently  be 
explained — ^he  signified  the  military  nature  of  their  calling  by  the 
title  of  "  Singh  "  or  "  lion  "  and  by  the  wearing  of  steel,  and  he 
strictly  prohibited  the  use  of  tobacco.  The  following  are  the 
main  points  of  his  teaching:  Sikhs  must  have  one  form  of 
initiation,  sprinkling  of  water  by  five  of  {he  faithful;  they  should 
worship  the  one  invisible  God  and  honour  the  memory  of  Guru 
Nanak  and  his  successors;  their  watchword  should  be,  "  Sri  vak 
guru  ji  ka  khalsa^  sri  wak  guru  ji  hi  falak  "  (Khalsa  of  God, 
victory  to  Godl),  but  they  should  revere  and  bow  to  nought 
visible  save  the  Crantk  Sakib,  the  book  of  their  belief;  they  should 
occasionally  bathe  in  the  sacred  tank  of  Amritsar;  their  locks 
should  remain  unshorn;  and  they  should  name  themselves 
singhs  or  lions.  Arms  should  dignify  their  person;  they  should 
ever  practise  their  use;  and  great  would  be  the  merit  of  those 
who  fought  in  the  van,  who  slew  the  enemies  of  their  faith,  and 
who  despaired  not  although  overpowered  by  superior  numbers. 

The  religious  creed  of  Guru  Govind  Singh  was  the  same  as 
that  of  Guru  Nanak:  the  God,  the  guru  and  the  Crantk  remained 
unchanged.  But  while  Nanak  had  substituted  holiness  of  life 
for  vain  ceremonial,  Guru  Govind  Singh  demanded  in  addition 
brave  deeds  and  zealous  devotion  to  the  Sikh  cause  as  proof  of 
faith;  and  while  he  retained  his  predecessors'  attitude  towards 
the  Hindu  gdds  and  worship  he  preached  undying  hatred  to  the 
persecutors  of  his  religion. 

During  the  spiritual  reign  of  Guru  Govind  Singh  the  religious 
was  partially  eclipsed  by  the  military  spirit.  The  Mahommedans 
promptly  responded  to  the  challenge,  for  the  danger  was  too 
serious  to  be  neglected;  the  Sikh  army  was  dispersed  and  two 
of  Guru  Govind  Singh's  sons  were  mturdered  at  Sirhind  by  the 
governor  of  that  fortress,  and  his  mother  died  of  grief  at  the  cruel 
death  of  her  grandchildren.  Thedeathof  the  emperor  Aurangzeb 
brought  a  temporary  lull:  the  guru  asdsted  Aurangzcb's  suc- 
cessor, Bahadur  Shah,  and  was  himself  not  long  after  assassinated 
at  Nander  in  the  Deccan.  As  all  the  guru's  sons  predeceased  him, 
and  as  he  was  disappointed  in  his  envoy  Banda,  he  left  no  human 
successor,  but  vested  the  guruship  in  the  Crantk  Sakib  and 
his  sect.  No  formal  alteration  has  been  made  in  the  Sikh  religion 
since  Guru  Govind  Singh  gave  it  his  military  organization, 
but  certain  modifications  have  taken  place  as  the  result  of  time 
and  contact  with  Hinduism.  After  the  guru's  death  the  gradual 
rise  of  the  Sikhs  into  the  ruling  power  of  northern  India  until 
they  came  in  collision  with  the  British  arms  belongs  to  the 
secular  history  of  the  Punjab  ig.9.). 

The  chief  ceremony  initiated  by  Guru  Govind  Singh  was  the 
Khanda  ka  Pahul  or  baptism  by  the  sword.  This  baptism  may 
not  be  conferred  until  the  candidate  has  reached  an  age 
of  discrimination  and  capacity  to  remember  obligations,  ^i^ 
seven  years  being  fixed  as  the  earliest  age,  but  it  is  mMoin, 
generally  deferred  until  manhood.  Five  of  the  initiated 
must  be  present,  all  of  whom  should  be  learned  in  the  faith. 
An  Indian  sweetmeat  is  stirred  up  in  water  with  a  two-edged 
sword  and  the  novice  repeats  after  the  officiant  the  articles  of  his 
faith.  Some  of  the  water  is  sprinkled  on  him  five  times,  and  he 
drinks  of  it  five  times  from  the  palms  of  his  hands;  he  then 
pronounces  the  Sikh  watchword  given  above  and  promises 
adherence  to  the  new  obligations  he  has  contracted.  He  must 
from  that  date  wear  the  five  K's  and  add  the  word  singh  to  his 
original  name.  The  five  K's  are  (x)  the  kes  or  uncut  hair  of  the 
whole  body,  (2)  the  kackk  or  short  drawers  ending  above  the  knee, 
(3)  the  kara  or  iron  bangle,  (4)  the  khanda  or  small  steel  dagger,(  5) 
the  khanga  or  comb.  The  five  K's  and  the  other  esoteric  obs»v- 
ances  of  the  Sikhs  mostly  had  a  utilitarian  purpose.  When 
fighting  was  a  part  of  the  Sikh's  duty,  long  hair  and  iron  rings 
concealed  in  it  protected  his  head  from  sword  cuts.  The  kackk 
or  drawers  fastened  by  a  waist-band  was  more  convenient  and 
suitable  for  warriors  than  the  insecurely  tied  dkoti  of  the  Hindus 
or  the  tamba  of  the  Mahommedans.  So  also  the  Sikh's  physical 
strength  was  increased  by  the  use  of  meat  and  avoidamx  of 
tobacco.  Another  Sikh  ceremony  is  the  kara  parskad  or  com- 
munion made  of  butter,  flour  and  sugar,  and  ^nsecrated  with 
certain  ceremonies.    The  communicants  sit  round,  and  the  kara 
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ptnk^  m  then  distribiaed  eqaaOy  to  aU  the  faithful  pceaeot,  no 
matter  to  what  caste  they  bctong.  The  object  of  this  ceremony 
is  to  abolish  caste  dbtinctions. 

There  may  be  said  to  be  thxee  degrees  Of  strictness  in  the 
observances  of  the  Sikhs.  There  may  first  be  mentioned  the 
lealots  such  as  the  Akalis,  who,  though  generally 
quite  illiterate,  aim  at  observing  the  injunctions  of 
Guru  Govind  Singh,  secondly,  the  true  Sikhs  or 
Sin^  who  observe  his  ordinances,  such  as  the  prohibi- 
tioDS  of  cutting  the  hair  and  the  use  of  tobacco,  and,  thirdly, 
those  Sikhs  who  while  professing  devotion  to  the  tenets  of  the 
gums  are  almost  indistinguishable  from  ordinary  Hindus. 
These  are  largely  Nanakpanti  Sikhs,  or  followers  only  of  Guru 
Nanak.  The  Nanakpanti  Sikhs  do  not  wear  the  hair  long,  nor 
use  any  of  the  outward  signs  of  the  Sikhs,  though  they  reverence 
the  GmiJk  Sakib  and  above  all  the  memory  of  their  guru.  They 
are  distinguished  from  the  Hindus  by  no  outward  sign  except 
a  slight  laxity  in  the  matter  of  caste  observances. 

S&hism  attained  its  aenith  under  the  military  genius  of 
Ranjit  Sin^.  After  the  British  conquest  of  the  Punjab  the 
military  spirit  of  the  Sikhs  remained  for  some  time  in  abeyance. 
Then  came  the  mutiny,  and  Sikhs  once  more  were  recruited  in 
numbers  and  saved  India  for  the  British  crown.  Peace  returned, 
and  during  the  next  twenty  or  twenty>five  years  Slkhism  reached 
its  lowest  ebb;  but  since  then  the  demand  for  Sikhs  in  the 
regiments  d  the  Indian  army  and  farther  afield  has  largely 
revived  the  faith.  The  establishment  of  Sin^^  Sabhas,  of  Sikh 
newspapers,  and  the  spread  of  education  have  largely  tended  in 
the  same  direction,  but  the  strict  ethical  code  of  Sikhism  and  the 
number  of  its  obligatory  divine  services  have  caused  many  to 
fall  away  from  the  faith:  nor  does  the  austere  Sikh  ritual  aiipeal 
to  women,  who  generally  prefer  Hinduism  with  its  picturesque 
mateiial  worship  and  the  brightness  of  its  innumerable  festivals. 
At  the  present  day  the  stronghold  of  Sikhism  still  remains  the 
great  Phulkian  states  of  Patiala,  Nabha  and  Jind  and  the 
sorroonding  districts  of  Ludhiana,  Lahore,  Aihritsar,  Jullundur 
and  Gujranwala.  In  these  states  and  districts  arie  recruited 
the  soldiers  who  form  one  of  the  main  bulwarks  of  the  British 
empire  in  India. 

For  authorities  see  Cuoningham,  BiOory  cf  Uie  Sikhs;  Sir  Lepd 
Griffin.  Makaraj*  EaniU  Singh  C*  Rulers  of  India  "  series.  1892): 
Falooa,  Hamdhook  on  Sikhs  i  and  •pedally  M.  Macauliffe,  The  SikM 
Rdisitm:  Its  Gurus,  Sacred  Writings  and  Autk<frs  (6  Vols.,  1909),  and 
eiBD  lectures  before  the  United  Service  Institution  of  IncUa  on  *'  The 
Sikh  Religion  and  its  Advantages  to  the  State  "  and  '*  How  the  Sikhs 
became  a  Militaat  Race.'*  (M.  M.) 

SIKH  WARS,  two  Indian  campaigns  fought  between  the  SiUis 
and  the  .British,  which  resulted  in  the  conquest  and  annetotion 
of  the  Punjab  (sec  Punjab). 

Pirji  Sikk  War  (j«^5-^d).— The  first  Sikh  War  was  brought 
about  by  the  insubordination  of  the  Sikh  army,  which  after  the 
death  of  Ranjit  Singh  became  uncontrollable  and  on  the  xxth 
of  December  1845  crossed  the  Sutlej,  and  virtually  declared 
war  upon  the  British.  The  British  authorities  had  foreseen 
the  outbreak,  and  had  massed  sufficient  troops  at  Ferozepore, 
Ijidhtana  and  UmbaUa  to  protect  the  frontier,  but  not  to  offer' 
provocatloii.  So  complete  were  the  preparations  for  advance 
that  on  the  12th,  the  day  after  the  Sikhs  crossed  the  Sutlej, 
Sir  Htt|^  Goug^,  the  commander-in-chief,  marched  x6  m.  with 
the  Umballa  force  to  Rajpura;  on  the  xjth  the  governor-general. 
Sir  Henry  Hardinge,  dedared  war,  and  by  the  i8th  the  whole 
army  had  marched  x$o  m.  to  Moodkee,  in  order  to  protect 
Ferozepore  bom  the  Sikh  attack. 

Wearied  with  their  long  march,  the  British  troops  were 
enjoying  a  rest,  when  the  news  came  in  that  the  Sikhs  were 
advaaciii«  to  battle  at  four  o'clock  in  the  afternoon.  The 
British  had  some  io,coo  men,  and  the  Sikhs  are  estimated 
by  some  authorities  as  low  as  10,000  infantry  with  3000 
cavalry  and  12  guns.  The  battle  opened  with  an  artillery 
duel,  in  which  the  British  guns,  though  inferior  in  weight,  soon 
sknced  the  cneoiy,  the  3rd  Light  Dragoons  delivered  a  brilliant 
charge,  and  the  infantry  drove  the  enemy  from  position  after 
poaitioD  with  great  slaughter  and  the  loss  of  seventeen  guns.' 
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The  victory  was  complete,  but  the  fall  of  night  prevented  it 
from  being  followed  up,  and  caused  some  of  the  native  regiments 
to  fire  into  each  other  in  the  confusion. 

After  the  battle  of  Moodkee  Sir  Henry  Hardinge  volunteered 
to  serve  as  second  in  command  under  Sir  Hugh  Gou^,  a  step 
which  caused  some  confusion  in  the  ensuing  battle. 
At  4  A.if.  on  the  aist  of  December  the  British  advanced 
from  Moodkee  to  attack  the  Sikh  entrenched  camp 
under  the  command  of  Lai  Singh  at  Ferozeshah,  orders  having 
been  sent  to  Sir  John  Littler,  in  command  at  Ferosepore,  to 
join  the  main  British  force.  At  11  A.H.  the  British  were  in  front 
of  the  Sikh  position,  but  Sir  John  Littler^  though  on  his  way, 
had  not  yet  arrived.  Sir  Hugh  Goug^  wished  to  attack  while 
there  was  plenty  of  daylight;  but  Sir  Henry  Hardinge  re- 
asserted his  dvil  authority  as  governor-general,  and  forbade 
the  attack  until  the  junction  with  Littler  was  effected.  The 
army  then  marched  on  to  meet  Littler  and  the  battle  did  not 
begin  until  between  3.30  and  4  P.11.  The  engagement  opened 
with  an  artillery  duel,  in  which  the  British  again  failed  to  gain 
the  mastery  over  the  Sikhs.  The  infantry,  therefore,  advanced 
to  the  attack;  but  the  Sikh  muskets  were  as  good  as  the  British, 
and  fighting  behind  entrenchments  they  were  a  most  formidable 
foe.  Sir  John  littler's  attack  was  repulsed,  the  dand  regiment 
losing  heavily  in  officers  and  men,  white  the  sepoys  failed  to 
support  the  European  regiments.  But  the  Moodkee  force, 
undaunted,  stormed  and  captured  the  entrenchment,  though 
the  different  brigades  and  regiments  lost  position  and  became 
mixed  up  together  in  the  darkness.  The  army  then  passed  the 
night  on  the  Sikh  position,  while  the  Sikhs  prowled  round 
keeping  up  an  incessant  fire.  In  the  morning  the  British  found 
that  they  had  captured  seventy-three  pieces  of  cannon  and  were 
masters  of  the  whole  field;  but  at  that  moment  a  fresh  Sikh 
army,  under  Tej  Singh,  came  up  to  the  assistance  of  the  scattered 
forces  of  Lai  Smgh.  The  British  were  exhausted  with  their 
sleepless  night,  the  native  troops  were  shaken,  and  a  determined 
attack  by  this  fresh  army  might  have  won  the  day;  but  Tej 
Singh,  after  a  half-hearted  attack,  which*  was  repulsed,  marched 
away,  whether  from  cowardice,  incapacity  or  treason,.and  left 
the  British  masters  of  the  position. 

After  the  battle  of  Ferozeshah  the  Sikhs  retired  behind  the 
Sutlej,  but  early  in  January  they  again  raided  across  the  river 
near  Ludhiana,  and  Sir  Harry  Smith  was  detached  ^iou.^ 
to  protect  that  dty.  On  the  sxst  of  January  he  was  ^***'** 
approaching  Ludhiaiui  when  he  found  the  Sikhs  under  Runjoor 
Singh  in  an  entrenched  position  flanl^g  his  Une  of  inarch  at 
Budhowal.  Sir  Harry  Smith  passed  on  without  fighting  a  general 
action,  but  suffered  considerable  loss  in  men  and  baggage. 
After  receiving  reinforcements  Sir  Harry  again  advanced  from 
Ludhiana  and  attacked  the  Sikhs  at  Aliwal  on  the  38th  of 
January.  An  attack  upon  the  Sikh  left  near  the  village  of 
Aliwal  gave  Sir  Harry  the  key  of  the  position,  and  a  brilliant 
charge  by  the  x6th  Lancers,  which  broke  a  Sikh  square,  com- 
pleted their  demoralization.  The  Sikhs  fled  in  confusion,  losing 
sixty-seven  guns,  and  by  this  battle  were  expelled  from  the 
south  side  of  the  Sutlej. 

Ever  since  Ferozeshah  Sir  Hugh  Gough  had  beefi  waiting 
to  reodve  reinforcements,  and  on  the  7th  of  February  his  siege 
train  arrived,  while  on  the  following  day  Sir  Harry 
Smith's  force  returned  to  camp.  On  the  xoth  of 
February  Sir  Hugh  attacked  the  Sikhs,  who  occupied  a  strong 
entrenched  position  in  a  bend  of  the  Sutlej.  After  two  hours' 
cannonading,  the  infantry  attadc  commenced  at  g  a.m.  The 
advance  of  the  first  brigade  was  not  immediately  successful, 
but  the  second  brigade  following  on  carried  the  entrenchments. 
The  cavalry  then  charged  down  the  Sikh  lines  from  right  to  left 
and  completed  the  victory.  The  Sikhs,  with  the  river  behind 
them,  suffered  terrible  carnage,  and  are  computed  to  have  lost 
10,000  men  and  67  guns.  The  British  losses  throughout  the 
campaign  were  considerably  heavier  than  was  usual  in  Indian 
warfare;  but  this  was  partly  due  to  the  fact  that  the  Sikhs  were 
the  best  natural  fighters  in  India,  and  partly  to  the  kdc  of 
energy  of  the  Hindustani  sepoys.    After  the  battle  of  Sobrson 
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the  British  adwiced  to  Lahore,  where  the  tretty  of  Lahore 
was  signed  on  the  nth  of  Karch. 

Second  Sikk  War  (/5#«-/^^p).~Por  two  yean  after  the  battle 
of  Sobnon  the  Punjab  remained  a  British  protoctonte,  with 
Sir  Heniy  Lawrence  as  resident;  but  the  Sikhs  were  unconvinced 
of  their  military  inferiority,  the  Rani  Jindan  and  her  ministers 
were  constantly  intriguing  to  recover  their  power,  and  a  farther 
trial  of  strength  was  inevitable.  The  outbrrak  came  at  Multan, 
where  on  the  aoth  of  April  1848  the  troops  of  the  Dcwan 
Mulraj  broke  out  and  attacked  two  British  ofiBcers,  Mr  Vans 
Agnew  and  Lieutenant  Anderson,  eventually  murdering  them. 
On  hearing  of  the  incident,  Ueut.  Herbert  Edwaides,  who  was 
Sir  Henry  Lawrence's  assistant  in  the  Der^at,  advanced  upon 
Multan  with  a  force  of  levies  drawn  from  the  Pathan  tribes  of 
the  frontier;  but  he  was  not  strong  enough  to  do  more  than  keep 
the  enemy  in  check  until  Multan  was  invested  by  a  Bombay 
column  under  General  Whish.  In  the  meantime  Edwardcs 
wished  for  an  immediate  British  advance  tqx>n  Multan;  but 
Lord  Gough,  as  he  had  now  become,  dodded  on  acoldseason 
campaign,  on  the  ground  that,  if  the  Sikh  government  at  Lahore 
joined  in  the  rising,  the  Britidi  would  require  aU  their  avaOable 
strength  to  suppress  it.  Multan  was  invested  on  the  i8th  of 
August  by  General  Whish  in  conjunction  with  the  Sikh  general 
Shere  Singh;  but  during  the  oourw  of  the  siege  Shere  Singh 
deserted  and  joined  the  rebels,  thus  turning  the  rising  into  a 
national  war.  The  siege  of  Multan  was  temporarily  abandoned, 
but  was  resumed  in  November,  when  Lord  Gough's  main  advance 
bad  begun,  and  Mulraj  sunendexed  on  the  32nd  of  January.  In 
the  meantime  Lonl  Gough  had  collected  his  army  and  stores, 
and  on  the  9th  of.  November  crossed  the  Sutlej. 

On  the  sand  of  Novembef  there  was  a  cavalry  skirmish  at 
Ramnagar,  in  which  General  Cureton  and  Cobnd  Havdock  were 
killed.    For  a  month  after  this  Loni  Gough  remained 


inactive,  waiting  to  be  reinforced  by  General  Whish 
from  Multan;  but  at  last  he  decided  to  advance 
without  General  Whish,  and  fought  the  battle  of  ChillianwaUa 
on  the  13th  of  January  1849.  Lord  Gough  had  intended  to 
encamp  for  the  night;  but  the  Sikh  guns  opening  fire  revealed 
the  fact  that  their  army  had  advanced  out  of  its  intrenchments, 
and  Lord  Gough  decided  to  seise  the  opportunity  and  attack 
at  once.  An  hour's  artillery  dud  showed  that  the  Sikhs  had  the 
advantage  both  in  position  and  guns,  and  the  infantry  advance 
commenced  at  three  o'clock  in  the  afternoon.  The  battle  resulted 
in  great  loss  to  the  European  regiments,  the  S4th  losing  afl  its 
officers  in  a  few  minutes,  while  the  total  loss  in  killed  and  wounded 
amounted  to  3338;  but  when  darknfss  feU  the  British  were,  in 
possession  of  the  v^le  of  the  Sikh  line.  Lord  Gough  subset 
quently  retired  to  the  village  of  Chillianwalla,  and  the  Sikhs 
retumedandcarriedoflf  their  guns.  After  the  battle  Lord  Gough 
recdved  an  ovation  from  his  troops,  but  his  losses  were  thought 
excessive  by  the  public  in  En^and  and  the  directors  of  the  East 
India  Company,  and  Sir  Charles  Napier  was  appointed  to  super- 
sede  him.  Before,  however,  the  latter  had  time  to  readi  India, 
the  crowning  victory  of  Gujrat  had  been  fought  and  won. 

After  the  fall  of  Multan  General  Whish  inarched  to  join  Lord 
Gough,  and  the  junction  of  the  two  armies  was  effected  on  the 
jj^^  i8th  of  February.  In  the  meantime  the  Sikhs  had 
withdrawn  from  their  strong  intrenchments  at  Ruasool, 
owing  to  want  of  provisions,  and  marched  to  Gujrat,  which  Lord 
Gough  considered  a  favowable  postion  for  attacking  them. 
By  a  series  of  dunt  marches  be  prepared  the  way  for  his  '*  last 
and  best  battle."  In  this  engagement,  for  the  first  time  in  dther 
of  the  Sikh  wars,  the  British  had  the  superiority  in  artDlery,  in 
addition  to  a  picked  force  of  34^000  men.  The  battle  began  on 
the  morning  of  the  arst  of  February  wiUi  two  and  a  half  hours' 
artillery  fire,  which  was  overwhehninfl^  in  favour  of  the  British. 
At  11.30  A.M.  Lord  Gough  ordered  a  general  advance  covered 
by  the  artillery,-  and  an  hour  and  a  half  later  the  British  were 
in  possesdon  of  the  town  of  Gujrat,  of  the  Sikh  camp,  and  of  the 
enemy's  artillery  and  baggage,  and  the  cavalry  were  in  full 
pursuit  on  both  flanks.  In  this  battle  the  British  only  lost  96 
killed  and  700  wounded,  while  the  Sikh  kMS  was  enormous,  in 


addition  to  67  guns.  This  deddve  victory  ended  the  war.  On 
the  rath  of  Bifarch  tho  Sikh  leaders  surrendered  at  discretion, 
and  the  Punjab  was  annexed  to  British  India. 

See  Sir  Charics  Gough  and  A.  D.  Inncs,  Tkt  Sikks  ^  Ike  SOk 
Wars  (1897) ;  and  K.  S.  Rait.  Ltfe  and  Campaigiu  tf  ViacmaU  CamA 
(1903). 

SIKKIM,  called  by  Tibetans  Di^ong  {"  the  rice  country  "), 
a  protected  state  of  India,  ntuated  in  the  eastern  Himalaya, 
between  27*'  ^  and  98°  9'  N.  and  between  87*  S9'  «iui  88*  56'  £. 
It  comprises  an  area  of  2818  sq.  m.  of  what  may  be  bdefly 
described  as  the  catchment  basin  of  the  headwaten  of  the  riven 
TistA  and  Rangit.  On  the  S.  and  S.K,  branches  of  these  rivers 
form  the  boundary  between  Sikkim  and  British  India,  wluk 
on  the  W.,  N.  and  N.E.  Sikkim  is  separated  from  Nepal,  Tibet 
and  Bhutan  by  the  range  of  lofty  mountains  which  cufaninate 
in  Kinchinjunga  and  form  a  kind  of  horse-shoo,  whence  dependent 
spurs  project  southwards,  gradually  contracting  and  lessening 
tn  hci^t  until  they  reach  the  junction  of  the  Rangit  and  the 
Tista.  Thus  the  country  is  split  up  into  a  succesdon  of  deep 
valleys  surmounted  by  open  plateaus  cut  off  from  one  aiu>ther 
by  high  and  steep  ridges,  and  lies  at  a  very  considerable  elevation, 
ridng  from  1000  ft.  above  searlevd  at  its  southern  eirtremity 
to  16,000  or  18,000  ft.  on  the  north.  The  main  trade-passes  into 
Tibet,  such  as  the  Jelep  (i4>50o),  Chda  (i4fSSo)»  and  Kangra-U 
(16,000),  are  not  neariy  so  hi^  as  in  the  westem  Himalaya, 
while  those  into  Nepal  are  less  than  19,000  ft. 

Pkyskal  AaAirM.— Small  though  the  country  is,  a  wide  vaiiatkio 
of  ckmat^  makes  it  peculiari^  mteresting.  From  a  naturalist'a 
point  of  view  it  can  be  divkied  uto  three  aooes.  The  fewest,  stretch- 
ing from  1000  to  5000  ft.  above  ses'ievd,  may  be'caOed  the  tropica] 
lone;  thence  to  i3«ooo  ft.,  the  upper  limit  of  tree  vcgetatioo,  the 
temperate;  and  above,  to  the  line  of  perpetud  snow,  the  dpiae. 
Down  to  about  1880  Sikkim  was  covered  with  dense  forests,  only 
interrupted  where  village  cleamnoes  had  bared  the  slojies  for  agr»> 
culture,  but  at  the  present  time  this  description  does  not  apply  beiow 
6000  ft.,  the  upper  limit  at  which  maire  ripens;  for  here,  owing  to 
increase  of  population  (particulariy  the  immigmtion  of  Nepaiese 
settlers),  dmost  every  suicaUe  spot  has  been  doued  for  cultivation. 
The  exuberence  of  its  flora  may  be  imagined  when  it  is  consSdered 
that  the  totd  flowering  plants  comprise  some  4000  species;  there  are 
more  than  200  difl^erent  kinds  of  ferns.  400  orchids,  so  bamboos,  m 
rhododendrons,  30  to  40  primulas,  and  many  other  genen  are  equally 
profuse;  in  fact  Sikkim  contdns  types  of  every  flore  from  tibe 
tropics  to  the  poles,  and  probably  no  other  country  of  equd  or  burger 
extent  can  present  such  infimte  variety.  .  Butterflies  abound  Mid 
comprise  about  600  spedes,  while  moths  are  estimated  at  aooou 
Binb  are  profusdy  represented,  numbering  between  500  and  600 
species.  Among  mammals,  the  most  interesting  are  the  snow  leopard 
{Pdis  im«m),  the  cat-bear  {Adunu  fMlgens),  the  musk  deer  (MMckms 
mMck^erus)  and  two  species  of  goat  antelope  INewiorkaedm  btUniimnt 
^nd  Cemasjoral),  Copper  and  lime  are  the  cnid  minerals  found  and 
worked  in  Stkkim.  but  they  are  of  little-oommercid  vdue  at  jprcaent. 

GownmuMi  and  Poj^ukUwiu—Tht  populatfan  is  essentially  aigri- 
cdtursl,  epch  family  uving  in  a  house  on  its  own  land:  there  are  no 
towns  or  villages,  and  the  only  collection  of  houses,  outskle  the  Lachen 
and  Lachung  valleys,  are  the  few  that  have  sprung  up  round  country 
market-pfauxs,  such  as  Rhenock,  Dtkkding  and  Gangtok;  but  in  the 
above-mentioned  vdleys  the  inhabitants,  who  are  Bhutancae  in 
origin  and  herdsmen  in  occupation,  have  large  dnstere  of  wdl-built 
houses  at  various  dtitudes  Up  the  vdkys,  which  they  occupy,  in 
rotation  according  to  the  season  of  the  year. 

The  seat  of  government,  or  in  other  words  the  palare  of  the  raja, 
was  formerly  situated  at  Rubdentre;  but  when  that  dace  was  taken 
and  destroyed  by  the  Gurkhas,  a  new  palace  was  buut  at  Tumloog 
dose  to  the  eastern  and  Tibetan  boundary,  whife  a  sobaidiazy 
summer  resMence  was  erected  on  the  other  side  of  the  Chda  rajige 
at  Chu'mbi,  in  the  Am-roochu  valley.  At  the  present  time  the  nja 
and  his  court  remain  in  the  more  open  country  at  Gangtok,  where 
the  British  pditkd  officer  and  a  snaiall  detachment  of  native  troopa 
are  also  stationed. 

The  first  regular  census  of  SSlddm,  in  1901,  returned  the populatkm 
at  59.014,  showing  an  apparent  increase  of  nearly  twofolo  in  the 
decade.  Of  the  totd.  65%  were  Hindus  and  ^%  Buddhista. 
The  Lepdias,  supposed  to  be  the  origind  inhabitants,  numbered 
only  Sooo,  while  no  less  than  93,000  were  immigrants  from  NqmL 

The  Mate  religion  is  Buddhism  as'  pmctised  in  Tibet, but  nnot 
confined  to  one  particular  sect :  while  amons  the  heteiogeneuuspopo- 
lation  of  Sikkim  dl  manner  of  rdigioos  cults  can  be  .found.  E!duca- 
tion  isat  a  low  ebb,  though  the  monasteries  are  supposed  to  maintain 
scbods,  and  imssionarY  enterprise  has  established  others. 

The  revenue  of  Siklam  has  increased  under  British  guidaaoe  ffom 
Rs.  90.000  a  year  to  neariy  Ra.  t. 60.000,  derived  chiefly  from  m  land 
and  poll  tax,  exdse,  and  sale  of  timber;  the  chid  eapenditnre  Is  oa 
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the  natntfwance  of  tbe  state.  wMch  pnctfeallif  nwons  the  mja'e 
faoifly,  and  oa  the  improvement  of  oommunicationa.  The  country 
Ima  a  complete  system  M  mountain  roads*  tHidged  and  open  to  animal 
(but  not  cart)  traffic.  Britiah  trade  with  Central  Tibet  bcanied  over 
thejcdbp  route,  on  the  south-eastern  border  of  Sikldm. 

JKjIS^.— The  earliest  inhabitants  ol  Sikldm  irare  the  Rong-pa 
fravine  lolk),  better  known  as  Lepchas,  probably  a  tribe  of  Inao- 
r%M»mam  offigin;  but  when  or  how  they' migratea  to  Sikldm  is  un- 
known. The raffning family, however, is T1betan|and claims  descent 
from  one  of  the  Gyalpos  or  princelings  of  eastern  Chinese  Tibet;  their 
ancestors  in  course  oI  several  generations  found  their  way  westwards 
to  Lhasa  and  Sakya.  and  thence  down  the  Am-roochuvafley;  finally, 
about  the  year  i€ok,  Peridioo  Namyg6  was  bom  at  Gangtok,  and 
in  1641.  with  the  aid  of  Lha-taan  Lama  and  two  other  prints  of  the 
Dnk-pn  or  Red-hat  sect  of  Tibet,  overcame  the  Lepcha  diiefs,  who 
had  been  warrinsamonff  themsdves,  established  a  firm  government 
axMl  intioduoed  Buddhist  l..amaism  as  a  state  religion.  His  son, 
Tensung  Namygft,  very  laigdy  extended  his  kingdom,  but  much  of  it 
was  k»t  in  tbe  succeeding  reign  of  Chak-dor  Namyg6  (J70o~Z7i7), 
who  is  credited  with  having  designed  the  alphabet  now  in  use  among 

In  tneb^nning  of  the  18th  century  Bhutan  appropriated  a  large 
tract  of  country  on  tne  east.  Between  1776  and  1792  Sikldm  was 
CMstantly  at  war  with  the  victorious  Gunchas,  who  wcie,  however, 
driven  out  of  part  of  their  conooests  by  the  Chinese  in  1792;  but  it 
was  not  untQ  i8z6  that  the  biuk  of  what  is  known  to  us  as  Silddm 
was  restored  by  the  British,  after  the  defeat  of  the  Nepalese  by 
Geneial  Ochterlony.  In  1839  the  site  of  Darjeelinff  was  ceded  by 
the  raja  of  SiUdm.  In  1849  the  British  resumed  the  whole  of  the 
plains  (Tarai)  and  the  outer  hills,  as  punishment  for  repeated  insults 
aadinjuriea.  In  1861  a  Britisbfocce  was  required  to  impose  a  treaty 
df<tniw  good  rdatiotts.  The  nja,  however,  refused  to  cany  out  his 
ob^atsotts  and  defiantly  pelted  in  living  in  Tibet :  his  administra- 
tion  was  neglected,  his  subjects  oppressed,  and  a  force  of  Itbetan 
eokfien  waa  flowed,  and  even  encouraged,  to  seiae  the  road  and 
erect  a  fort  within  sight  of  Darjeeling.  After  monthsof  usdess  re- 
monstrance, the  government  was  foroed  in  1888  to  send  an  expedi- 
tion, which  drove  the  Tibetans  back  over  the  Jelep  pass.  A  con- 
ventioo  was  then  conduded  with  China  in  1890,  whereoy  the  British 
ptmeuwate  over  Sikldm  was  acknowledged  ana  the  boundary  of  the 
state  defined;  to  this  was  added  a  supplemental  agreement  relating 
to  trade  and  domestic  matters,  wfaidi  was  signed  in  1893.  Since 
that  time  the  government  has  been  conducted  by  the  maharaja 
mm^^i^mA  by  a  council  of  seven  or  eight  of  his  leading  subjects,  and 
guided  by  a  resident  British  officer.  Crime,  of  which  there  is  little, 
K  punialied  under  local  laws  admintstered  by  kazis  or  petty  chiefs. 
Suioe  1904  poBtkal  relations  with  fiiklrim,  which  had  formerly  been 
conducted  uy  the  lieutenant-governor  of  Bengal,  have  been  in  the 
hands  of  the  Vkeroy. 

Rajas_tf  Sikkim  (Deiong-Gyalpo):     Penchoo  Namgy6  (1641- 

Chak-dor  Namgy<  (1700- 

Pencboo  Namgy6  11734- 

Cho-phoe  Nam^  (179^ 

.   lamayft  (1861-1874),  Tho-tub  Namgy<  (1874),  the 

maharaja,  whose  son  has  been  educated  at  Oxford. 

AoTBOums.— Sir  J.  W.  Edgar,  lUpart  on  a  Visit  io  Sikkim  and  tke 
iSrs  (Calcutta,  1874);   Macaulay,  Report  on  a 


Froutitf  Ml  iST 

.  MdTfte  rdstafi  fi'MlMr  (Calcutta.  1885) 

GauOetr  tf  Sikkim  (Calcutta,  1894);  Hooker.  Himalayan  Journals 


Tibelam 

Mistiam  Io  Sikkim 


(London,  1854);  L.  A.  Waddell,  Lamttism  (London,  1805);  Among 
tko  Himalayas  (London,  1898).  (A.  W.  P.) 

fiUU  a  mountainous  forest  district  of  Calabria,  Italy,  to  the 
E.  of  Cbsenza,  extending  for  some  37  m.  N.  to  S.  and  25  m.  E. 
to  W.  The  name  goes  back  to  the  Gretk  period,  and  tlKO  pro- 
bably belonged  to  a  larger  extension  of  territory  than  at  present. 
In  ancient  times  these  mountuns  supf^ed  timber  to  the  Greeks 
for  shipbuilding,  the  forests  have  given  way  to  pastures  to 
some  extent;  but  a  part  of  them,  which  belongs  to  the  state,  is 
fftflfnfft?»y^  Geologically  these  mountains,  which  consist  of 
granite,  gneiss  and  mica  schist,  are  the  oldest  pdrtion  of  the 
Italian  peninsula;  thdr  culminating  point  is  the  Botte  Donato 
(6330  ft.),  and  they  aze  not  free  of  snow  until  the  late  spring. 
Titey  are  very  rarely  explored  by  travellers. 

SILAVIOH.  a  Gre^  sculptor  oi  the  4th  century  B.C.  He  was 
noted  as  a  portrait-sculptor.  Of  two  of  his  works,  his  heads  of 
PbOo  and  <rf  Sappho,  we  poascK  what  seem  to  be  copies.  Both 
are  of  simple  ideal  type,  the  latter  of  course  not  strictly  a  portrait , 
since  Sappbo  lived  before  the  age  of  portraits.  The  best  copy  of 
the  Plato  is  in  the  Vailcan. 

mJS  (fl.  A.D.  so)t  wly  Christian  prophet  and  missionary, 
was  the  companion  of  St  Paul  on  the  second  journey,  when  he 
took  tlK  phce  formeriy  held  by  Barnabas.  The  tour  included 
S.  Galatia,  Troas.  Philippi  (where  he  was  imprisoned),  Thcs- 
aalonca  and  Bcroea,  ithat  Silas  waa  left  with  Timothy,  though 


he  afterwards  rejoined  Paul  at  Corinth.  He  is  in  aU  probability 
the  Silvanus  *  who  is  associated  with  Paul  in  the  letters  to  the 
Thessalonians,  mentioned  again  in  a  Cor.  i.  Z9,and  the  bearer  and 
amanuensis  of  i  Peter  (see  v.  i  a).  It  is  possible,  indeed,  that  he 
has  an  even  closer  connexion  with  this  letter,  and  some  scholars 
(e.g.  IL  Scott  in  The  PanUne  Epistles,  1909)  are  inclined  to  give 
him  a  prominent  place  tmong  the  writers  of  the  New  Testament. 
He  was  gf  Jewish  birth  and  probably  also  a  Roman  dtisea. 

SILAT,  a  town  of  the  province  of  Negroe  Occidental,  island  of 
Negros,  PhUippine  Islands,  on  the  N.W.  coast,  about  10  m.  N. 
of  Bacolod,  tbe  capital  of  the  province.  Pop.  (1903,  after  the 
annexation  of  Guimbalon  and  a  portion  of  Eustaquip  Lopez) 
aa,ooa  There  are  more  than  fifty  barrios  or  villages  in  the  town 
and  the  largest  of  these  had,  in  1903,  3834  inhabitants.  The 
language  is  Visayan.  There  is  a  considerable  coasting  trade, 
sugar,  brought  by  a  tramway  from  neighbouring  towns,  is  shipped 
from  here,  and  the  cultivation  of  sugar-cane  is  an  important  in- 
dustry; Indian  com,  tobacco,  hemp,  cotton  and  cacao  are  also 
grown. 

SILCHAB*  a  town  of  British  India,  in  the  Cachar  district  of 
Eastern  Bengal  and  Assam,  of  which  It  is  the  headquarters. 
Pop.  (1901)  9a56.  It  is  situated  on  the  left  bank  of  the  river 
Barak,  with  a  station  on  the  Assam-Bengal  railway,  a7z  m. 
N.  of  Chittagoog.  SOchar  is  the  centre  of  an  important  tea 
industry,  and  the  headquarters  of  the  volunteer  corps  known 
as  the  Surma  Valley  tight  Horse. 

8ILCHB8TE&,  a  parish  in' the  north  of  Hampshire,  England, 
about  to  m.  S.  of  Reading,  containing  the  site  of  the  Romano- 
British  t9wn  Calleva  Atrebatum.  This  site  has  been  lately 
explored  (Z890-Z909)  and  tbe  whole  plan  of  the  andent  town 
within  the  iralls  recovered;  uzifortimatdy  the  excavators  had 
to  abandon  their  task  before  the  suburbs,  cemeteries  and  what- 
ever else  tnay  lie  outside  the  walls  have  been  examined.  The 
results  are  published  in  Arckaeologiaf  the  official  organ  of  the 
London  Sodety  of  Antiquaries  (see  Bsitain:  Roman).  As  the 
excavations  prxeeded,  the  areas  enravated  were  covered  in  again, 
but  the  ruins  of  the  town  hall,  which  have  been  famous  since  the 
zath  ttntury,  still  remain.  The  smaller  and  movable  objects 
found  in  tbe  excavations  have  been  deposited  by  the  duke  of 
Wellington,  owner  of  the  site  of  Calleva,  in  the  Reading  museum. 

SILBNUS,  a  primitive  Phzygian  ddty  of  woods  and  springs. 
As  the  reputed  inventor  <k  music  he  was  confotmded  with 
Marqras.  He  also  possessed  the  gift  of  prophecy,  but,  like 
Proteus,  would  only  impart  information  on  compulsion;  when 
surprised  in  a  drunken  sleep,  he  could  be  bound  with. chains 
of  flowers,  and  forced  to  prophesy  and  sing  (Virgil,  Ed.  vi.,  where 
be  gives  an  account  of  the  cr^tion  of  the  world;  d.  Aelian, 
Var.  kist.  iii.  z8).  In  Greek  mythology  he  is  the  son  of  Hermes 
(or  Pan)  and  a  nymph.  He  is  the  constant  companion  of 
Dionysus,  whom  he  was  said  to  have  instructed  in  the  cultivation 
of  the  vine  and  the  keeping  of  bees.  He  fought  by  his  side  in  the 
war  against  the  giants  and  was  his  companion  in  his  travels 
and  adventures.  The  story  of  Silenus  was  often  the  subject  of 
Athenian  satyric  drama.  Just  as  there  were  supposed  to  be 
several  Pans  and  Fauns,  so  there  were  many  Silenuses,  whose 
father  was  called  Papposilenus  ("  Daddy  Silenus  "),  represented 
as  completely  covered  with  hair  and  more  animal  in  appearance. 
The  uMial  attributes  of  Silenus  were  the  wine-skin  (from  which 
he  is  inseparable),  a  crown  of  ivy,  the  Bacchic  thyrsus,  the  ass, 
and  sometimes  the  panther.  In  art  he  generally  appears  as  a 
little  pot-bellied  old  man,  with  a  snub  nose  and  a  bald  head, 
riding  on  an  ass  and  supported  by  satyrs;  or  he  is  depicted 
lying  asleep  on  his  wine^dun,  wMch  he  sometimes  bestrides. 
A  more  dignified  type  is  the  Vatican  statue  of  Silenus  carrying 
the  infant  Dionysus,  and  the  marble  group  from  the  villa  Borghese 
in  the  Louvre. 

See  Preller-Robert,  Grieckiscke  MyikoUme  (1804).  pp.  7a9-735: 
Talfouid  Ely, "  A  Cyprian  Terracotta,"  in  the  Archaeolopcal  Journal 
(1896);  A.  Baumettter.  DenkmOler  des  klassiscken  AltertumSt  iii. 
0888). 

*For  the  abbreviation,  cf.  Lucas,  Pdsca  (-Priacilla),  Sopater 
(•■Sostpater). 


90 


SILESIA 


SILESIA,  the  name  of  a  district  in  the  east  of  Europe,  the  greater 
part  of  which  is  included  in  the  German  empire  and  is  known  as 
German  Silesia.  A  smaller  part,  called  Austrian  Silesia,  is 
included  in  the  empire  of  Austria-Hungary. 

German  SiUsia. 

German  SUesia  is  bounded  by  Brandenburg,  Posen,  Russian 
Poland,  Galicia,  Austrian  Silesia,  Moravia,  Bohemia  and  the 
kingdom  and  province  of  Saiony.  Besides  the  bulk  of  the  old 
duchy  of  Silesie^  it  comprises  the  countship  of  Glatz,  a  fragment 
of  the  Neumark,  and  part  of  Upper  Lusatia,  taken  from  the 
kingdom  of  Saiony  in  18x5.  The  province,  which  has  an  area 
of  15,576  sq.  m.  and  is  the  largest  in  Prussia,  b  divided  into  three 
governmental  districts,  those  of  liegnits  and  Breslau  comprising 
k>wer  Silesia;  and  of  Oppeln  taking  in  the  greater  part  of  owun- 
tainous  Silesia. 

• 

Phytiographically  Silesta  is  roiiehly  divided  into  a  flat  and  a 
hilly  portion  by  the  Kxalled  Sueaian  Langental,  which  begins 
on  the  fouth-east  near  the  river  Malapane.  and  extends  acroM  the 
province  in  a  west-by>north  direction  to  the  Black  Elster,  following 
ui  part  the  valley  of  the  Oder.  The  south-east  part  of  the  province, 
to  the  east  of  tne  Oder  and  south  of  the  Malapane,  consists  of  a 
hilly  outpo«t  of  the  Carpathians,  the  Tamowita  plateau,  with  a 
mean  elevation  of  about  1000  ft.  To  the  west  of  the  Oder  the  land 
rises  gradually  from  the  Langental  towards  the  southern  boundary 
of  the  province,  which  is  formed  by  the  central  part  of  the  Sudetic 
system,  including  the  Glats  Mountains  and  the  Riesengebirge 
(bchneekoppe.  si6o  ft.).  Among  the  loftier  elevations  in  advance 
of  this  •outhem  harrier  the  most  consmcuous  is  the  Zobten  (3356  ft.). 
To  the  north  and  north-east  of  the  Oder  the  province  belongs  almost 
entirely  to  the  great  North-German  plain,  though  a  hilly  ridge,  rarely 
atuintng  a  height  of  1000  ft.,  may  be  traced  from  east  to  west, 
asaertine  itself  most  definitelv  in  the  Katsengebirge.  Neariy  the 
whole  oTSilesia  lies  within  the  basin  of  the  Oder,  which  flows  through 
it  from  south-east  to  north-west,  dividing  the  province  into  two 
approximately  equal  parts.  The  Vistula  touches  the  province  on 
tne  south-east,  and  receives  a  few  small  tributaries  from  it,  while 
on  -the  west  the  Spree  and  Black  Elster  belong  to  the  system  of 
the  Elbe.  The  Iser  rises  among  the  mountains  on  the  south.  Among 
the  chief  feeders  of  the  Oder  are  the  Malapane,  the  Glatser  Ndsse, 
the  Katsbach  and  the  Bartsch;  the  Bober  and  Queiss  flow  through 
Silesia,  but  join  the  Oder  beyond  the  frontier.  The  only  lal»  of 
any  extent  is  the  Schlawa  See.  7  m.  long^.  on  the  north  frontier; 
and  the  only  navigable  canal,  the  Klodnits  canal,  in  the  mining 
district  of  upper  Snesia.  There  is  a  considerable  difference  in  the 
climate  of  Lower  and  Upper  Silesia;  some  of  the  villages  in  the 
Riesengebirge  have  the  lowest  mean  temperature  of  any  inhabited 
place  in  Prussia  (below  40*  F.). 

Of  the  total  area  of  the  province  56%  is  occupied  by  arable  land, 
10-2  %  by  pasture  and  meadow,  and  neariy  39  %  by  forests.  The 
soil  along  the  foot  of  the  mountains  is  generally  good,  and  the  district 
between  Ratibor  and  Liegnitz,  where  70  to  80%  of  the  surface  w 
under  the  plough,  is  reckoned  one  ci  the  most  fertile  in  Germany. 
The  parts  oh  lower  Silesia  adjoining  Brandenburg,  and  also  the  district 
to  the  east  of  the  Oder,  are  sandy  and  comparatively  unproductive. 
The  different  cereals  are  all  grown  with  success,  wheat  and  rye 
sometimes  in  quantity  enoufl^  for  exportation.  Flax  w  still  a 
frequent  crop  in  the  hilly  districts,  and  sugar-beets  are  rslsed  over 
large  areas.  Tobacco,  oil-seeds,  chicory  and  hops  may  also  be 
speci6ed.  while  a  little  wine,  of  an  inferior  quality,  is  produced  near 
Grtlnberg.  Mulberry  trees  for  silk-culture  have  been  introduced 
and  thrive  fairiy.  Large  estates  are  the  rule  in  ^lesia,  where  about 
a  third  of  the  land  is  in  the  hands  of  ownera  possessing  at  least 
350  acres,  while  properties  of  So,ooo  to  100,000  acres  are  common. 
The  districts  of  Oppein  and  Liegnits  are  among  the  most  richly 
wooded  parts  of  Prussia.  The  merino  sheep  was  introduced  by 
Frederick  the  Great,  and  since  then  the  Silesian  breed  has  been 
greatly  improved.  The  woods  and  mountains  harbour  large 
quantities  of  game,  such  as  red  deer,  roedeer.  wild  boare  and  hares. 
The  fishery  includes  salmon  in  the  Oder,  trout  in  the  mountain 
streams,  and  carp  in  the  small  lakes  or  ponds  with  which  the  province 
is  sprinkled. 

The  great  wealth  of  Silesia,  however,  lies  underground,  in  the 
shape  01  large  stores  of  coal  and  other  minerals,  which  have  been 
worked  ever  since  the  12th  century.  The  coal  measures  of  Upper 
Silesia,  in  the  south-east  part  of  the  province,  are  among  the  most 
extensive  in  continental  Europe,  and  there  is  another  large  field 
near  Waldenburg  in  the  south-west.  The  output  in  1905  exceeded 
34  million  tons,  valued  at  £13.500.000  steriing.  and  equal  to  more 
than  a  quarter  of  the  entire  yield  of  Germany.  The  district  of 
Oppein  also. contains  a  great  quantity  of  iron,  the  production  in 
1005  amounting  to  863,000  tons.  The  deposits  of  sine  m  the  vicinity 
-of  Beuthen  are  perhaps  the  richest  in  the  world,  andproduce  two- 
thirds  of  the  sine  ore  of  Germany  (609,000  tons).  Tne  remaining 
mineral  products  include  lead,  from  which  a  considerable  quantity 


of  stiver  b  extracted,  copper,  cobalt,  arsenic,  the  ntfcr  metal  cadmium, 
alum,  brown  coal,  marble,  and  a  few  of  the  commoner 


Stones,  jaspere,  agates  and  amethysts.  The  praviaoe  contains 
scarcely  any  salt  or  brine  springs,  but  there  are  well-known  mineral 
springs  at  Warmbrunn,  Salzbrunn  and  several  other  places^ 

A  Dusy  manufacturing  activity  has  bng  been  united  with  the 
underground  industries  of  Silesia,  and  the  province  in  thb  respect 
is  hardly  excelled  b)r  any  other  part  of  Prussia.  On  the  plateau  of 
Tarnowitx  the  working  and  smditiiy  of  metals  is  the  predominant 
industry,  and  in  the  neighbourhood  of  Ekuthen,  Kta^shl&tte  and 
Gleiwtu  there  is  an  almost  endless  succession  of  iron-works,  ziac- 
fonndries,  machine-shops  and  the  like.  At  the  foot  of  the  Riesenge- 
birge. and  along  the  southern  mountain  line  generslly.  the  textile 
industries  prevaiL  Weaving  has  been  practised  in  Silesia,  on  a 
Urge  scale,  since  the  14th  oentuiy;  and  Silesian  Unen  still  maintains 
its  reputation,  though  the  condttioos  of  production  have  greatly 
changed.  Cotton  and  woollen  goods  of  all  kinds  are  also  made  in 
large  quantities,  and  among  the  other  industrial  prodocu  are  beetroot 
sttjBsr,  spirits,  rhemirals,  tobacco,  starch,  paper,  pottery,  and 
"  Bohemian  g^ass."  Lace,  somewhat  resemblini^  that  of  Brussels, 


is  made  by  the  women  of  the  mountainous  districts.  The  trade  of 
Silesta  is  scarcely  so  extensive  as  might  be  expetted  from  iu  im- 
portant industrial  activity.  On  the  east  it  w  hampoed  by  the 
stringent  regulations  of  the  Russian  frontier,  and  the  great  waterway 
of  the  Oder,  though  in  process  of  being  regulated,  is  sometimes  too 
low  in  summer  for  navigation.  The  extension  of  the  railway  system 
has,  however,  had  its  usual  effect  in  fostering  commerce,  and  the 
mineral  and  manufactured  producu  of  the  province  are  freely 
exported. 

At  the  census  of  1905  the  population  of  Silesia  was  4,943,611, 
of  whom  3,130,361  were  Protestants,  3,765,394  Catholics  and 
46,845  Jews.  The  density  is  3x7  per  sq.  m.,  but  the  average  is 
of  course  veiy  greatly  exceeded  in  the  industrial  districu  such 
as  Beuthen.  T^ree-fourths  of  the  inhabitants  and  territory  arc 
German,  but  to  the  east  of  the  Oder  the  Poles,  more  than  1,000,000 
in  number,  form  the  bulk  of  the  population,  while  there  are  about 
z  5f  500  Czechs  in  the  south  part  <^  the  province  and  35,000  Wends 
near  Liegnits.  The  Roman  Catholics,  most  of  whom  are  under 
the  ecclesiastical  sway  of  the  prince  bishop  of  Breslau,  are 
predominant  in  Upper  Silesia  and  Glats;  the  Protestanta  prevail 
in  Lower  Silesia,  to  the  west  of  the  Oder,  and  in  Lusatia.  The 
nobility  is  very  numerous  in  Sile«a,  chiefly  in  the  Pdish  districts. 
The  educational  institutions  of  the  province  are  headed  by  the 
university  of  Breslau.  In  1900  the  percentage  of  IDiterate 
recruiU,  in  spite  of  the  large  Polish-speaking  contingent,  was  only 
0*05.  The  capital  and  seat  of  the  provincial  diet  is  Breslau 
(^.t.),  which  b  also  by  far  the  largest  and  most  important  town. 
The  towns  next  in  point  of  size  are  G6riiu,  Liegniu,  Kdni^Qtte, 
Beuthen,  Schweidnits,  Neisse  and  Glogau.  The  province  sends 
thirty-five  memben  to  the  Reichstag  and  sixty-five  to  the 
Pru^ian  chamber  of  deputies.  The  government  divisions  of 
Breslau  and  Oppehi  together  form  the  district  of  the  6th  anny 
corps  with  its  headquarten  at  Breslau,  while  LiegniU  bdonga 
to  that  of  the  5th  anny  corps,  the  headquarten  of  which  are  at 
Posen.    Gk)gau,  Glats  and  Neisse  are  fortresses. 

Hutory.— The  beginnings  of  Silesian  history  do  not  reach  back 
beyond  the  zoth  century  aj>.,  at  which  time  the  district  was 
occupied  by  clans  of  Slavonic  nationality,  one  of  which  derived 
iu  name  from  the  mountain  ZUm  (mod.  ZoUenburg)^  near 
Breslau,  and  thus  gave  rise  to  the  present  appellation  of  the 
whole  province.  The  etymology  of  place-names  suggesu  that  the 
original  population  was  Celtic,  but  this  conjecture  cannot  be 
verified  in  any  historical  records.  About  the  year  1000  the 
Silesian  cUns  were  incorporated  in  the  kingdom  of  Poland, 
whose  rulen  held  their  ground  with  difficulty  against  continuous 
attacks  by  the  kings  of  Bohemia,  but  maintained  themselves 
successfully  sgainst  occasional  raids  from  Germany.  The 
dedsive  factor  in  the  separation  of  Silesia  from  Poland  was 
furnished  by  a  partition  of  the  Polish  crown's  territories  in  1 138. 
Silesia  was  henceforth  constituted  as  a  separate  principality, 
and  in  1301  its  political  severance  from  Poland  became  complete. 

A  yet  more  important  result  of  the  partition  of  1138  was  the 
transference  of  Silesia  to  the  German  nation.  The  independent 
dynasty  which  was  then  csublished  was  drawn  under  the 
influence  of  the  German  king,  Frederick  Barbarossa,  and  two 
princes  who  in  11 63  divided  the  sovereignty  among  themselves 
as  dukes  of  Upper  and  Lower  Silesia  inaugurated  the 
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of  mvhmg  German  colonists  to  their  vacant  domains.  More 
cxtenaive  immigrations  followed,  in  the  course  of  which  the  whole 
of  Skaia  was  covered  with  Gennan  settlements.  The  numerous 
townships  which  then  q>rang  up  acquired  rights  of  aelf-govem- 
meat  acowding  to  Gennan  law,  Breslau  being  refounded  about 
1250  asa  German  town,  and  a  feudal  organization  was  introduced 
anuMig  the  landholding  nobility.  By  the  end  of  the  13th  century 
Silesia  had  virtually  become  a  German  land. 

This  ethnical  transformaticm  was  accompanied  by  a  great 
rise  in  material  prosperity.  Large  areas  of  forest  or  swamp 
were  redaimed  for  agriculture;  the  great  Silesian  industries 
of  mining  and  weaving  were  caJled  into  existence,  and  Breslau 
grew  to  be  a  leading  centre  of  exchange  for  the  wares  of  East  and 
West.  The  growing  resources  of  the  Silesian  duchies  are  exempli- 
fied by  the  strength  of  the  army  with  which  Henry  II.,  duke  of 
Lower  Silesia,  broke  the  force  of  the  Mongol  invasion  at  the 
bittJe  of  liegnits  (1241),  and  by  the  glamour  at  the  court  of  the 
Minnesinger,  Henry  IV.  ( 1 266-x  290).  This  prosperity,  however, 
was  checked  by  a  growing  tendency  among  the  Silesian  dynasties 
to  make  partitions  of  their  territories  at  each  new  succession. 
Thus  by  iht  end  of  the  14th  century  the  country  had  been  tpUl 
op  into  18  prindpalities:  Breslau,  Brieg,  Glogau,  Jauer,  Liegnitz, 
Mtinstcrberg,  Ols,  Schweidnits  and  Stdnau  m  Lower  Silesia; 
Beothen,  Falkenberg,  Road,  Neisse,  Oppdn,  Ratibor,  Strehlitz, 
Teschen  and  Troppau  in  the  upper  d^trict.  The  petty  rulers 
of  these  sections  wasted  their  strei^gth  with  internecine  quarrds 
and  proved  quite  incompetent  to  check  the  lawlessness  of  their 
feudal  vassals.  Save  under  the  vigorous  rule  of  some  dukes 
of  Lower  Silesia,  such  as  Henry  I.  and  Bolko  I.,  and  the  above- 
named  Henry  II.  and  IV.,  who  succeeded  in  reuniting  most  of 
the  prindpalities  under  their  sway,  the  country  fdl  into  a  state 
of  growing  anarchy. 

Unable  to  institute  an  effective  national  government,  and 
mkwUling  to  attach  themsdves  again  to  Poland,  the  Silesian 
princes  began  about  X290  to  seek  the  protection  of  the  German 
dynasty  then  ruling  in  Bohemia,  "nie  interventum  of  these 
kings  resulted  in  the  establishment  oi  their  suzerainty  over  the 
whole  of  Silesia  and  the  appropriation  of  several  of  its  petty 
states  as  crown  domains.  The  earliest  of  these  Bohemian 
overlords,  King  John  and  the  emperor  Charles  IV.,  fully  justified 
their  intrusion  by  the  vigorous  way  in  which  they  restored  order 
and  regularized  the  administration;  in  particular,  the  dties 
at* this  time  attained  a  high  degree  of  material  proq>erity  and 
political  importance.  Under  kter  rulers  the  connexion  with 
Bohemia  brought  the  Silesians  no  benefit,  but  involved  them 
m  the  destructive  Hussite  wars.  At  the  outbreak  of  this  conflict 
in  1420  they  gave  ready  support  to  their  king  Sigismund  against 
the  Bohemian  rebds,  whom  they  regarded  as  dangerous  to  their 
German  nationality,  but  by  this  act  they  exposed  themselves 
to  a  aeries  of  invasions  (1425-1435)  by  which  the  country  was 
seveteiy  devastated.  In  consequence  of  these  raids  the  German 
eleraent  of  population  in  Upper  Silesia  permanently  lost  ground; 
and  a  oomplete  restitution  of  the  Slavonic  nationality  seemed 
imminent  on  the  appointment  of  the  Hussite,  George  Podiebrad, 
to  the  Bohemian  kingship  in  X457.  Though  most  of  the  Silesian 
dynasts  seemed  ready  to  acquiesce,  the  burghers  of  Breslau 
icrceiy  icpodtated  the  new  suzerain,  and  before  he  could  enforce 
his  damts  to  homage  he  was  ousted  by  the  Hungarian  king, 
Matthias  Corvinus,  who  was  readily  recognized  as  overlord  (1469). 

Matthias  enforced  his  authority  by  the  vigorous  use  of  his 
mercenaiies  and  by  whcdesale  confiscations  of  the  lands  of  turbu- 
lent nobles.  By  histituting  a  permanent  diet  of  Silesian  princes 
and  estates  to  co-operate  with  his  vicegerent,  he  took  an  important 
ttep  towards  the  alK^tion  of  particularism  and  the  establishment 
of  an  effective  central  government.  In  spite  of  these  reforms 
the  Silrrons,  who  fdt  aei^rdy  the  financial  exacUons  of  Matthias, 
began  to  resent  the  control  of  the  Bohemian  crown.  Profiting 
by  the  feebleness  of  Matthias'  successor  Vladislav,  they  extorted 
concesskms  which  secured  to  them  a  practical  autonomy. 
These  privilegies  still  remained  to  them  at  the  outset  of  the 
iv^oos  Reformation,  which  the  Silesians,  in  spite  of  their 
CathoBc  aeal  duiiig  the  Hussite  wars,  accepted. readily  and 


carried  out  with  singularly  little  opposition  from  within  or 
without.  But  a  drastic  revolution  in  their  government  was 
imposed  upon  them  by  the  German  king,  Ferdinand  I.,  who 
had  been  prevented  from  interference  during  his  early  reign  by 
his  wars  with  the  Turks,  and  who  showed  little  disposition  to 
check  the  Reformation  in  Silesia  by  fordble  means,  but  subse- 
quently reasserted  the  control  of  the  Bohemian  crown  by  a 
series  of  important  enactments.  He  abolished  all  privileges 
which  were  not  secured  by  charter  and  imposed  a  more  rigidly 
centralized  scheme  of  government  in  which  the  activities  of  the 
provincial  diet  were  restricted  to  some  judicial  and  financial 
functions,  and  thdr  freedom  in  matters  of  fordgn  policy  was 
withdrawn  altogether.  Henceforth,  too,  annexations  of  territory 
were  frequently  carried  out  by  the  Bohemian  crown  on  the 
extinction  of  Silesian  dynasties,  and  the  surviving  princes  showed 
an  increasing  reluctance  to  the  exercise  of  their  authority. 
Accordingly  the  Silesian  estates  never  again  chose  to  exercise 
initiative  save  on  rare  occasions,  and  fiom  1550  Silesia  passed 
almost  completely  under  foreign  administration. 

An  uneventful  period  followed  under  the  rule  of  the  house  of 
Habsburg,  which  united  the  kingship  of  Bohemia  with  the 
archduchy  of  Austria  and  the  imperial  crown.  But  this  respite 
from  trouble  was  ended  by  the  outbreak  of  the  Thirty  Years' 
War  (X61&-48),  which  broi^t  Silesia  to  the  verg^  of  ruin.  Dis- 
quieted by  some  fordble  attempts  on  Rudolph  II.'s  part  to 
suppress  Protestantism  in  certain  parts  of  the  country,  and 
mistrusting  a  formal  guarantee  of  religious  liberty  which  was 
given  to  them  in  2609,  the  Silesians  joined  hands  with  the 
Bohemian  insurgents  and  renounced  their  allegiance  to  their 
Austrian  ruler.  Their  defection,  which  was  terminated  by  a 
capitulation  in  1621,  was  not  punished  severdy,  but  in  spite 
of  their  attempt  to  mamtain  neutrality  hoiceforth  th^  were 
quite  unable  to  secure  peace.  Silesia  remained  a  prindpal 
objective  of  the  various  contending  armies  and  was  occupied 
almost  continuously  by  a  succession  of  ill-disdplined  mercenary 
forces  whose  depredations  and  exactions,  accentuated  at  times 
by  religious  fanaticism,  reduced  the  country  to  a  stete  of  helpless 
misery.  Three-quarters  of  the  population  are  estimated  to  have 
lost  their  lives,  and  commerce  and  industry  were  brought  to  a 
standstilL  Recovery  from  these  disasters  was  retarded  by  the 
permanent  diversion  of  trade  to  new  centres  like  Ldpzig  and 
St  Petersburg,  and  by  a  state  of  unsettlement  due  to  the  govern- 
ment's disre^rd  of  its  guarantees  to  its  Protestant  subjects.  A 
greater  measure  of  religious  liberty  was  secured  for  the  Silesians 
by  the  represenUtives  of  King  Charles  XII.  of  Sweden  on  thdr 
behalf,  and  effective  measures  were  taken  by  the  emperor  Charles 
VI.  to  stimulate  commercial  intercourse  between  Silesia  and 
Austria.  Nevertheless  in  the  earlier  part  of  the  x8th  century  the 
condition  of  the  country  still  remained  unsatisfactory. 

'An  important  epoch  in  the  history  of  Silesia  is  marked  by  the 
year  1740,  when  the  dominion  of  Austria  was  exchanged  for  that 
of  Prussia.  Availing  himself  of  a  testamentary  union  made  in 
z  537  between  the  duke  of  liegnite  and  the  elector  of  Brandenburg, 
and  of  an  attempt  by  the  elector  Frederick  William  to  call  it  into 
force  in  spite  of  its  annulment  by  Ferdinand  I.  in  1546,  Frederick 
II.  of  Prussia  raised  a  daim  to  the  former  duchies  of  Liegnitz, 
Brieg,  J&gemdorf  and  Wohlau.  The  empress  Maria  Theresa, 
who  was  at  Uus  time*  involved  with  other  enemies,  was  -unable 
to  prevent  the  occupation  of  Lower  Silesia  by  Frederick  and  in 
1 741  ceded  that  provmce  to  him.  In  the  following  year  Frederick 
renewed  his  attack  and  extorted  from  Austria  the  whole  of 
Silesia  except  the  districts  of  Troppau,  Teschen  and  Jftgemdorf, 
the  present  province  of  Austrian  Silesia. 

Though  constrained  by  the  general  dangers  of  her  position  to 
make  terms  with  Prussia,  Maria  Theresa  long  cherished  the  hope 
of  recovering  a  possession  which  she,  unlike  her  predecessors, 
valued  highly  and  held  by  a  far  better  title  than  did  her  opponent. 
A  second  war  which  Frederick  began  m  1744  in  antidpation  of  a 
counter-attack  from  her  only  served  to  strengthen  his  hold  upon 
his  recent  conquest;  but  in  the  famous  Seven  Years'  War  (q.v.) 
of  1756-63  the  Austrian  empress,  aided  by  France  and  Russia, 
almost  effected  her  purpose.  ^  SUesia  was  repeatedly  overrun  by 
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Austrian  and  Russian  boops,  and  Fraderidc's  ultimate  expulsion 
seemed  only  a  question  of  time.  Yet  the  Prussian  king  recovered 
his  lost  ground  by  gigantic  efforts  and  eventually  retained  his 
Silesian  territory  undiminished. 

The  annexation  by  Fredoidc  was  followed  by  a  complete 
leorganixation  in  which  the  obsolete  powers  of  the  local  dynasts 
were  abolished  and  Silesia  became  a  mere  province  of  the  highly 
centralized  Prussian  state.  Owing  to  the  lack  of  a  corporate 
Silesian  consdousnessand  the  feeb^cas  of  their  local  Institutions, 
the  people  soon  became  reconciled  to  their  change  of  rulers. 
Moreover  Frederick,  who  had  proved  by  his  wars  the  importance 
which  he  attached  to  Silesia,  was  indefatigable  in  times  of  peace 
in  his  attempts  to  justify  his  usurpation.  Making  yeariy  visits 
to  the  country,  and  further  keeping  himsdf  in  touch  with  it  by 
means  of  a  special  "  minister  of  Silesia,"  he  was  cnaUed  to  effect 
numerous  political  reforms,  thief  of  which  were  the  strict  enforce- 
ment of  religious  toleration  and  the  restriction  of  oppressive 
seignorial  rights.  By  liberal  endowments  and  minute  but 
judicious  regulations  he  brou^t  about  a  rapid  devdopment  of 
Silesian  industries;  in  particular  he  revived  the  mining  and 
weaving  operations  which  at  present  constitute  the  country's 
chief  source  of  wealth. 

After  its  incorporation  with  Prussia  Silesia  ceases  to  have  an 
indq>endent  political  history.  During  the  Napoleonic'wan  it  was 
partly  occupied  by  French  troops  (x8o6-x8i3),  and  at  the  begin- 
ning of  the  War  of  Liberation  it  was  the  chid[  scene  of  operations 
between  the  French  and  the  allied  armies.  In  1815  it  was 
enlarged  by  a  portion  of  Lusatia,  which  had  become  detached 
from  Silesia  as  far  back  as  the  ixth  century  and  since  then  had 
been  annexed  to  the  kingdom  of  Saxony.  During  the  rest  of 
the  XQth  century  its  peace  has  been  interrupted  from  time  to  time 
by  riots  of  discontented  weavers.  But  the  general  record  of 
recent  times  has  been  one  of  industrial  development  and 
proq>erity  hardly  inferior  to  that  of  any  other  part  of  Germany. 

See  C.  Gratihaffen,  Gaehichte  Sckksient  (a  vola..  Gotha.  1884- 
1886).  and  ScUesten  unUr  Priedrick  dem  Crossen  (3  vols.,  Gotha, 
1890-1893) :  M.  MQtmnheuer,GeschicktevonSchiesi€n  (Beriin,  1892) ; 
Kndcel.  GeschichU  ObersckUsUus  (Kattowtu,  1906):  H.  Grotefend. 
SUunmtafdn  der  scUesiscken  Firsien  bis  1740  (Brealau,  1889); 
F.  Rachiahl,  Die  Orptnisation  der  GisamisUuiaerwaUuni  SckUsiens 
vor  dem  dreissigjd&igen  Krieat  (Leipiig,  1894) ;  H.  Fecbner, 
GeschichU  des  scUesischen  Berg-  und  HiUtetmesens  irdi-iSod  (Beriin, 


190^) :  aee  alio  the  Zeitschrift  des  Vereinsfitr  GeschuMe  und  Attertum 
SckUsiens  (Breslau,  1855  aqq.),  and  OoerschUsische  Heimait  Zei^ 
schrifl  des  oberschUsischen  GescktchUvfreins  (Oppeln,  1905  sqq.). 

Austrian  Silesia. 

Austrian  Silesia  (Ger.  (^sUneichisch-ScUesien)  is  a  duchy  and 
crownland  of  Austria,  bounded  E.  by  Galida,  S.  by  Hungary 
and  Moravia,  W.  and  N.  by  Prussian  Silesia.  It  has  an  area  of 
1987  sq.  m.  and  is  the  smallest  province  of  Austria.  Silesia  is 
divided  by  a  projecting  limb  of  Moravia  into  two  small  parts  of 
territory,  of  which  the  western  part  is  tanked  by  the  Sudetic 
mountains,  namely  the  Altvater  Gdhirge;  whjle  the  eastOn  part 
is  flanked  by  the  Carpathians,  namdy  the  JaUunka  Gebirge 
with  their  highest  peak  the  Liasa  Hora  (4346  ft.).  A  great  pro- 
portion of  the  surface  of  Silesia  is  occupied  by  the  offshoots  of 
these  ranges. .  The  province  is  traversed  by  the  Vistula,  which 
rises  in  the  Carpathians  within  eastern  Sileda,  and  by  the 'Oder, 
with  its  affluents  the  Oppa  and  the  Olsa.  Owing  to  its  mountain- 
ous character,  and  its  slopes  towards  the  N.  and  N.E.,  Silesia 
has  a  somewhat  severe  climate  for  its  latitude,  the  mean  annual 
temperature  being  50"  F.,  while  the  annual  rainfall  varies  from 
ao  to  30  in. 

Of  the  total  area  49-4%  is  arable  land,  34*a%  is-,  coveted  by 
forests,  6-2%  by  pasturages,  while,  meadows  occupy  5*8%  and 
gardens  1-3  %.  The  soil  cannot,  as  a  rule,  be  termed  rich,  although 
some  parts  are  fertile  and  produce  cereals,  vegetables,  beetroot  and 
fruit.  In  the  mountainous  region  daiiy-farmuig  is  carried  on  after 
the  Alpine  fashion  and  the  breeding  of  sheep  is  improving.  Large 
herds  of  geese  and  pigeons  are  reared,  while  hunting  and  fishing 
constitute  also  important  resources.  The  mineral  wnlth  of  Silesia 
IS  great  and  (x>nsists  in  coal,  iron-ore,  marble  and  slate.  It  poisesses 
several  mineral  vpnags,  of  which  the  best  known  are  the  alkaline 
springs  at  Karisbrunn.  Like  its  adjoining  provinces,  Sile^  boasts 
01  a  great  and  varied  industrial  activity,  chiefly  represented  by  the 
metalluigic  and  textile  industries  in  all  their  branchM.^  The  cloth 


and  woollen  industries  are  concentrated  at  Bielits,  Jlgemdorf  and 
Engelsberg:  linen  is  manufactured  at  Fretwaldau  Freudenthal  and 
Bennisch;  cotton  ^oods  at  Friedek.  The  iron  industry  b  con- 
centrated at  Tramets.  near  Teschen,  and  various  industrial  and 
asricultural  machines  are  manufactured  at  Troppau,  JSgerndorf, 
Ustfon  and  Bielitz.  The  organs  manufactured  at  JAgemdorf  enjoy 
a  good  reputation.  Other  important  branches  01  industry  are 
chemicab  at  Hruschau  and  Petrowitz;  sugar  refineries,  milling, 
brewing  and  liqueurs. 

In  X900  the  peculation  numbered  680,423,  which  oorre^ionds 
to  342  inhabitants  per  sq.  m.  The  Germans  formed  44-69% 
of  the  peculation,  33'2x%  were  Pdes  and  22-05%  Czechs 
and  Slavs.  According  10  religion,  84-73  were  Roman  Catholics, 
X4%  Protestants  and  the  remainder  were  Jews.  The  local  diet 
is  composed  of  31  members,  and  Silesia  sends  12  deputies  to  the 
Reich»at  at  Vienna.  For  administrative  purposes  Silesia  b 
divided  into.  9  dbtricts  and  3  towns  with  autonomous  munici- 
palities: Troppau,  the  capital,  Bi«Jitz  and  Friedek.  Other 
principal  towns  are:  Teschen,  Poinisch-Ostrau,  Jigeradorf, 
Karwin,  Freudenthal,  Freiwaldau  and  Bennisch. 

The  actual  duchy  b  only  a  very  smaU  part,  whidi  was  left 
to  Austria  after  the  Seven  Years'  War,  from  its  former  province 
of  the  same  name.  It  formed,  with  Moravia,  a  single  province 
imtil  1849,  when  it  was  created  a  separate  duchy. 

See  F.  Sl&roa,  OsUrreichisck-SckUsieH  (Prague,  1887);  and  A. 
Peter,  Da\  Herseghun  SchUsiem  (Vienna,  1884;. 

8IUSIA1I  WABS»  the  name  given  to  the  contests  between 
Austria  and  Prussia  for  the  possession  of  Sflcsia.  The  first  (1740- 
1743)  and  second  (1744-1745)  wAr>  formed  a  part  of  the  great 
European  struggle  called  the  War  of  the  AuArian  Succession 
(f.t.),  and  the  third  war  (1756-X762)  similariy  a  part  of  the 
Seven  Years' War  {q.t.), 

SiWOUBTTI^  VnBNlfB  DB  (X709-X767),  controller-general 
of  France,  was  bom  at  Limoges  on  the  s^^  of  July  1709.  He 
travelled  extensively  while  still  a  ymsog  man  and  drew  attention 
to  himsdf  by  the  publication  of  English  translations,  historical 
writings,  and  studies  on  the  financial  system  of  En^and.  Suc- 
cessivdy  councillor  to  the  parlement  of  Mets,  secretary  to  the 
duke  of  Orleans,  member  of  the  commission  on  ddimitation  of 
Franco-British  interests  in  Acadia  (1749),  and  royal  commis- 
sioner in  the  Indies  Company,  he  was  named  controller-general 
through  the  influence  of  the  marquise  de  Pompadour  on  the 
4th  of  March  x  759.  The  court  at  first  reposed  a  Uind  confidence 
in  him,  but  soon  perceived  not  only  that  he  was  not  a  financier 
but  also  that  he  was  bent  on  attacking  privilege  by  levying  a 
land-tax  on  the  estates  of  the  nobles  and  by  reducing  the  pensions. 
A  storm  of  opposition  gathered  and  broke:  a  thousand  cartoons 
and  jokes  were. directed  against  the  unfortunate  minister  who 
seemed  to  be  resorting  to  one  financial  embarrassment  in  order 
to  escape  another;  and  in  allusion  to  the  sacrifices  which  he 
demanded  of  the  nobles,  even  the  conversion  of  their  table  plate 
into  money,  tOhoueUe  became  the  poptdar  word  for  a  figure 
reduced  to  simplest  form.  The  word  was  eventually  (1835) 
admitted  to  the  dictionary  by  the  French  academy.  Silhouette 
was  forced  out  of  jLhe  minbtry  on  the  sxst  of  November  1759  and 
withdrew  to  Brie-sur-Mame,  where  during  the  remainder  of 
hb  life  he  sought  refuge  from  scorn  and  sarcasm  in  rdigious 
devotion.  He  died  on  the  aoth  of  January  x  767. 

Silhouette  left  several  translations  from  the  English  and  the 
Spanish,  accounts  of  travel,  and  dull  hbtorical  ana  philoeophical 
writings,  a  Ibt  of  which  is  given  in  Quirard,  Ftanu  lUthaire,  ix.  138. 
A  Testament  politiaue,  published  under  hb  name  in  1773,  b  apochry- 
phal.  See  J.  P.  Clement  and  A.  Lemoine,  if.  de  Silhouette  (Pans, 
1873). 

SILICA,  in  chemiAxy,  the  name  ordinarily  given  to  amorphous 
silioon  dioxide,  SiOi.  Thb  chemi^il  compound  b  widely  and 
most  abundantly  dbtributed  in  nature,  both  in  the  free  state  and 
in  combination  with  metallic  oxides.  Free  silica  constitutes  the 
greater  part  of  sand  and  sandy  rocks;  when  fairiy  pure  it  occurs 
in  the  large  crystals  which  we  know  as  quarts  (^.t.),  and  which, 
when  coloured,  form  the  gem-ftooes  amethyttl,  cairngorm, 
cats'-cye  and  jasper.  Tridymite  (^.v.)  &  a  rarer  form,  ciyatallo- 
graphicaUy  different  from  quarts.  •  Amorphous  forms  also  occur: 
chalcedony  (f  .t.),  and  its  colottred  modifications  sgate,  trnmellaB, 


onyx  Bad  lajd,  together  with  opal  {qg.v.)  are  a 
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and  t  metiUic  oiide)  by  fuaing  tbc  tindy  powdered 
vilh  sodiuoa  carbonate,  decotpposing  the  sodium  ailicate  thiu 
formed  Kitb  bydmchkirii^add,  evapotating  to  diyneia  to  oinverl 
the  cnlkudal  ^cic  add  into  inaoluble  lilica,  and  lemoving  Ihi 
wluble  cbloTida  by  wubing  with  hot  water.  On  drying,  tli( 
filica  L3  obtained  M  a  soFt  white  amorpboua  powder,  iiuoLuble  ici 
nier  and  io  all  iddl  enept  bydrgSuoric;  it  disolvQ  in  hot 
tolutimu  at  the  Cliutic  (Ualit  and  to  a  lesa  eilent  In  alLali 
cubooites.  It  melti  at  t,  bigb  tnnpeiature,  and  in  the  electiic 
furnace  it  may  be  diUilled,  the  vipoun  opndenung  to  a  bluish- 
white  pawdd.  By  belling  a  solution  oi  wdium  silicate  in  aglas 
vcsd  (he  glaB  is  attacked  (an  acid  silicate  being  foimedl  and 
sKca  Kpaiaiea  ai  ordmary  temperatures  m  a  hydnted  amorpbou! 
(arm,  at  higher  tempeiaturei  but  below  iSe*  ai  Iridymile,  an<j 
above  iSo°  aa  quartz. 
SUkctti. — These  crmpoundi  are  (a  be  regarded  ai  ■alCi  ii  nlirir 

Fphical  ^jeciea.    The  paren'  acid,  likicic  aod,  was  Dbtuned  by 
Cnham  by  dialynnt  a  lotiilion  of  bydrwfaloric  acid  to  which 
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ia  brought  about 


^-,, -,jciea.    The  paren'  acid,  ulicic  aod,  was  obtain^  ^. 

r  Cnham  by  dialynnt  ^  lolulion  of  bydrwfaloric  acid  to  which 
ndiuni  Hlicaie  bad  been  added:  a  colloHlaL  uLicic  acid  being  re- 
fined in  the  (fialyKr.    Thij  •olutian  may  ■ '  — ■' 

acidTHlfiOi.     The  solution  i>  a  (aiteln  liqu 

■ety  qnickiy  by  ndiuni  carbonate,  and  may  tie  Tetatded  By  hydro- 
chbric  acid  or  by  a  nlulion  of  a  cauUic  alkali  Seveial  hydiated 
fotmi  ban  been  obDined,  i.g.  ZSiOi'HiO,  JSiOi-HiO,  4SiCVKiO, 
BS»rH/):  these  aie  veiy  unliable,  the  lint  two  losing  water  on  o- 
pomfe  whilst  the  othen  absorb  water.  The  natural  fiGcatet  may  be 
regarded  as  fallinK  inio  5  clasies,  via,  onboailicatei,  derived  from 
STOH).:  meiaiilkaies.  from  SiO(OH},:  diulicateh  from  SiiOifOH).: 
U)H~bcales.  from  Si AfOil). ;  ai*]  bulc  •iUcalea.  Tbae  acUb  may 
be  regarded  ai  derived  by  the  partial  dehydration  of  the  ortho-acid' 
Another  danificacion  b  givm  in  MBTALLUacr;  a  liit  of  mineral 
■Jlicates  isgivtain  MiNeaaLOOT,and  for  the  lynthetLcal  prDductJon 


mjCOl  [lytnbol  Si,  atomic  weight  18-3  {0-i6)1,  ■  non- 
metallic  cbemical  element.  It  i<  not  found  in  the  uncombined 
amdilioQ,  but  in  cambination  with  other  dements  it  is,  with 
perhapitbeeaccittianofoiygeil,  the  most  widdy  distributed  and 
abundant  of  aU  the  demenU.  It  tl  found  in  the  form  of  oddo 
fsklka),  etther  anhydrous  or  bydtated  U  quarta,  dint,  aand, 
diakakny,  tridymile,  opal,  ftc,  but  occun  ddeSy  In  the  form 
of  ailicala  of  alumniiim,  nugnesium,  iron,  and  the  altali  and 
■fffcaiin*  earth  metals,  forming  the  chief  constituent  of  various 
daya,  aoils  and  roda.  It  has  also  been  found  as  a  constituent  of 
iwiDBs  put*  of  plant*  and  hai  been  lecognlied  In  the  itan. 
The  demoit  exist*  in  two  forms,  one  amorphous,  the  other 
crystaDiDe.  Tbe  older  metBods  used  for  the  preparation  of  the 
tatorphou*  tsim,  namdy  the  decomposiiiou  of  silicon  balidts 
"'  '  "  '  ''« alkali  metals,  or  of  dlica  by  magnesium, 
ulti,  since  the  sUicon  obtained  ii  always 
irious  hnpuhtles,  but  a  pure  variety  may 
be  proved  acoxding  to  E.  VigDuroui  {Ann.  Mm.  phys.,  iSg?, 
{7)  >»if»- 153)  byhealuigailitlwilh  magnesium  in  the  presence  oi 
migiHtFi,  or  by  beating  nHca  with  aluminium.  The  crystalline 
lonD  may  be  prqxred  by  bcAting  potassium  ailicoduoride  with 
■Hfimn  o  aluminium  {F.  Wohler,  Ann.,  1856.  91,  P-  ^66;  1857. 
xoT,  p-  38});  by  heating  ^Bca  with  magnesium  in  the  presence  of 
line  (L.  Gallermann,  Bir.,  1SS9, 11,  p.  186)1  and  by  the  reduc- 
tion of  alia  in  tbe  preacocc  of  caibon  and  ban  (H.N.Waiiai, 
Chcm.  Ntmt,  iSSS,  ;T,  P-  Ml  'Sgi,  6j,  p.  136}.  Aootber 
oyilalEiH  (aim,  diSeiing  fnm  the  fOmiei  by  its  solubility  in 
hydn^SDik  tdd,  wai  prepared  by  H.  Moissan  and  F.  Siemens 
(Ctmtia  rmtiu,  1904,  ijS,  p.  iiqq).  A  soraewhac  impute 
■iEcOB  {mntainhig  ^a^%  of  the  dement)  is  made  by  the 
CaifaotmdBm  Company  of  Niagara  Falls  (United  Sutes  Pttenu 
}45iii  and  84117],  1908)  by  beating  cote  and  sand  in  an 
dectiic  tnmace.  The  product  is  ■  crystalline  aolid  of  tpecihc 
(nvity   i'}4,  and  melt*  at  about  i4jo°  C-    See  alio   Gennaa 


Patent  108817  for  the  pioductioa  d  cryitiUied  vUcon  ban 
silica  t4id  caibotundum. 

Amorpbaus  iilioon  is  a  brawn  coloured  powder,  the  crystalline 
variety  beiog  grey,  but  it  pnaents  lomewhitt  different  appeai- 
ancel  according  to  the  method  used  for  its  prqaialion.  Tbe 
specific  gravity  of  the  amorpboua  form  is  935  (Vigoutoui), 
that  of  the  oyslsjline  variety  vaiying,  according  to  the  method 
of  preparation,  from  3-004  to  2-493.  The  q)eci£  cheat  varies  with 
the  temperature,  from  O'ljO  at  -39*  C  to  01019  «l  "3'*  C, 
Silicon  diiiils  readily  at  the  temperature  of  the  electric  fumace- 
itlacked  rapidly  by  fluonne  at  ordinary  tempcsuture,  and 
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ighl  superficial  onidation  when  healed  in 
direcdy  with  many  metal*  on  heating,  whilst  others  metdy 
dissolve  it.  When  heated  with  sodium  and  potassium,  appar- 
ently no  ai^n  takes  place,  but  if  heated  with  lithium  it  forma 
a  lithium  tilidde,  LI>SU(H.  Mi^Ban,  Compta  mdia.  iqat,  134. 
p.  10S3).  It  decompose*  ammonia  at  a  red  heat,  liberating 
hydrogen  and  yidding  a  compound  containing  silicon  and  nitro- 
gen. It  reduces  many  non-melaOic  ondes.  It  Is  only  soluble 
ia  a  mixture  of  hydtoSuoric  andnitric  acid,  or  in  solutions  of  the 
caustic  alkalis,  in  the  Utter  case  yidding  hydrogen  and  a  silicate: 
Si-|-2KU0-)-Ui<J-KiSiO>-t-SHi.  On  fusion  with  alkaline  car- 
bonates and  hydtoitde*  it  undeigon  oiidation  to  silica  which 
dissolve*  on  the  eicess  of  alkali  yieUing  an  alkaline  silicate. 

SiUcm  kyirOt,  SIH,,  ia  obtained  ia  an  Impure  condition,  as  a 
ajxHitaBeoualy  iaflaausahle  gai,  by  deooBpoiiiig  nagiisiium  dicida 
wilhhydrachloric  acid,  or  by  the  olnctuidM  of  silicon  and  hydmgen 
in  the  dectile  arc  In  the  pure  ilaia  it  may  be  enpand  by  decon- 
posing  ethyl  silicafBniste  in  the  preiMce  d  sodium  (C-  Frledd  and 
A.  Ladenbiitg,  CnifKu  rtHls),  I  S^T.  64,  pp.  3S9, 1167) ;  ISi  (OCaiiti - 
SiH.-^3Si(CC,H^b   Wbeapure,iliSHCo£:3essgaswiiidi  isnol 


brought  into  contact  with  chlorine,  forming  silicon  cblonde  and 
bydrncfaloric  acid-  It  decomposes  soludonB  of  hiver  nitrate  and 
copper  sulpbats.  A  second  bydride  of  ailicoo,  of  fompositioa 
SiSiu  was  pnpaifd  by  U.  MoiMa  and  S.  Smiles  (Omtpia  rmfsi, 
I90>,  pp.  S69,  IS49)  [ram  the  produas  abtsintd  ui  tbr  action  at 
hydtochloncacidoa  magnesiumaiUckte-  These  are  pssied  thmugh 
a  vesod  sumnnrlcd  by  a  freenBg  ndxtun  and  on  frsctionating  the 
product  tbe  hydride  distils  over  as  a  eolourlesa  liquid  whidi  bculs  at 
51*  C.  It  b  also  obtalaed  by  the  deconpodlioa  of  lithium  silidde 
with  ooDccntroted  hydrochknc  add-  Its  vapour  la  ipoDtaneotjaly 
inflamnuble  when  eiposed  to  air.  It  behaves  as  a  redudng  agent. 
For  a  possible  hydiidTlSiiH,].  see  J.  Ogier.  Ann.  Mm.  fl,^,.  1880, 


SSiHF. +1HO  -H.5)0,4-H,&T.+1H,: 
SiHF,-H3NaOH  +H/)  -  HjSiO.-fSNaP+H,: 
3SiHF,-f  4C<H.0H  •Si(0(Vli)<-|-HiSIF.-t-2Hi) 
SiHFi +3(C|H|)|0  -  Siti  (OC|H|}i-^SCiH|F. 

aiai;1iigne  ocU.  H^Fb  ■  obtalaed  as  ahcnre  above,  and  ahD  by  the 
:tion  of  lulc^uric  add  on  barium  iOiconuoride,  or  by  absorbing 
licon  fluoride  in  aqueous  hydruAuofic  acid.  The  solution  ao 
fspontion  deposita  a  hydnted  fom,  H^iFr^HiO,  which  decom- 
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nntted  with  that  of  Tcberv€&(Ri]8tchiik).  It  was  one  of  the  most 
iaportant  towns  of  Mooia  Inferior  end  was  succewvely  the 
headquarters  of  the  kgio  I.  (Italica)  and  the  legio  XI.  (Claudia). 
It  was  defended  by  the  Bulgarian  tsar  Simeon  against  the 
Magyars  and  Greeks  in  893.  In  967  it  was  captured  by  the 
Russtaa  |»ince  SviatosLiv,  whom  the  Byzantine  emperor 
Nkephnus  Fbocas  had  summoned  to  his  assistance.  In  971 
SviatosJav,  after  a  three  months'  heroic  defence,  surrendered  the 
town  to  the  Byzantines,  who  had  meanwhile  become  his  enemies. 
In  1388  it  was  captured  by  the  Turks  under  Ali  Pasha,  the  grand 
▼izier  of  the  sultan  Murad.  A  few  years  later  it  seems  to  have 
been  in  the  possession  of  the  Walachian  prince  Mircea,  but 
after  his  defeat  by  Mahommed  I.  in  14x6  it  passed  finally  into 
the  hands  of  the  Turks.  Silistria  flourished  under  Ottoman  rule; 
Hajji  Khalifa  describes  it  as  the  most  important  of  all  the  Danu- 
bian  towns;  a  Creels  metropolitan  was  installed  here  with  five 
bishops  under  his  control  and  a  settlement  of  Ragusan  merchants 
kept  alive  its  commercial  interests.  In  iSio  the  town  was 
surrendered  to  the  Russanfe  under  Kamenskiy,  who  destroyed  its 
fottifications  before  they  withdrew,  but  they  were  rebuilt  by 
foreign  enpneers,  and  in  1828-1829  were  strong  enough  to  offer 
a  serious  resbtance  to  the  Russians  under  Diebich,  who  captured 
the  town  with  the  loss  of  3000  men.  At  that  date  the  population 
indnding  the  garrison  was  24^000.  but  in  2837  it  was  only  about 
4000.  The  town  was  held  in  pledge  by  the  Russians  for  the  pay- 
ment of  a  war  indemnity  (2829-1836).  During  the  campaign 
of  i8s4  it  was  success  oily  defended  by  General  Krach  against 
the  Russians  under  Paskievich;  the  drcuit  of  its  defences  had 
been  strengthened  before  this  time  by  the  outlying  fortresses 
Medjid-tabia  (built  by  English  engineers)  and  Arab-tabia.  It 
was  again  invested  by  the  Russians  in  2877,  and  on  the  con- 
cfaiaon  of  peace  was  evacuated  by  the  Turics.  (J.  D.  B.) 

SIUOB  ITAUCUS,  in  full  Tetus  Catius  Siuus  Itaucus 
(aj>.  2$  or  36-201),  Latin  epic  poet.  His  birthplace  is' unknown. 
From  hb  cognomen  Italicus  the  conclusion  has  been  drawn 
that  he  came  from  the  town  of  Italica  in  %Nun;  but  Latin 
usage  would  in  that  case  have  demanded  the  form  Italicensis, 
and  it  is  hi|^y  improbable  that  Martial  would  have  failed  to 
name  him  axnong  the  literary  celebrities  of  Spain  in  the  latter 
half  of  the  ist  century,  llie  conjecture  that  Silius  derived 
from  Italica,  the  capital  of  the  Italian  confederation  during  the 
Social  War,  is  open  to  still  stronger  objection.  Most  IDcely 
some  ancestor  of  the  poet  acquired  the  title  "  Italicus  "  from 
having  been  a  member  of  one  of  the  corporations  of  "Italid  " 
who  are  often  mentioned  in  inscriptions  from  Sicily  and  else- 
where. In  eariy  life  Silius  was  a  renowned  forensic  orator, 
later  a  safe  and  cautioos  politician,  without  ability  or  ambition 
enough  to  be  leptimatdy  obnoxious  to  the  cruel  rulers  under 
whom  he  lived.  But  mediocrity  was  hardly  an  effident  protec- 
tion against  the  murderous  whims  of  Nero,  and  Silius  was 
generally  bdieved  to  have  secured  at  once  his  own  safety  and 
his  promotion  to  the  consulship  by  prostituting  his  oratorical 
powers  in  the  judicial  farces  which  often  ushered  in  the  doom 
of  the  emperor's  victims.  He  was  consul  in  the  year  of  Nero's 
death  (68),  and  is  mentioned  by  Tadtus  as  having  been  one  of 
two  witnesKf  who  were  present  at  the  conferences  between 
Vitdlius  and  Flavins  Sabinus,  the  elder  brother  of  Vespasian, 
wboi  the  lepons  from  the  East  were  marching  rapidly  on  the 
capitaL  The  life  of  Silius  after  his  consulship  is  well  depicted 
by  the  younger  Pliny: —  "  He  conducted  himself  wisely  and 
courteooaly  as  the  friend  of  the  luxurious  and  cruel  Vitellius; 
he  »oD  repute  by  his  proconsulship  of  Asia,  and  6bliterated 
by  the  praiseworthy  use  he  made  of  his  leisure  the  stain  he  had 
incurred  through  hb  active  exertions  in  former  days.  In  dignity 
and  contentment,  avoiding  power  and  therefore  hostility,  he 
outlived  the  Flavian  dynasty,  keeping  to  a  private  station  after 
his  govemorship  of  Asia. "  His  poem  contains  only  two  passages 
relating  to  the  Flavians;  in  both  Domitian  is  eulogized  as  a 
warrior;  in  one  he  figures  as  a  singer  whose  lyre  is  sweeter 
than  that  of  Orpheus  himsdf.  Silius  was  a  great  student  and 
patron  of  literature  and  art,  and  a  passionate  collector.  Two 
great  Romans  of  the  past,  Cicero  aikd  Virgil,  were  by  him  idealized 


and  veriubly  wordiippedj  and  he  was  the  happy  poneiwr 
of  thdf  estates  at  Tusculum  and  Naples.  The  later  life  of  Silius 
was  passed  on  the  Campanian  shore,  hard  by  the  tomb  of  VugH, 
at  which  he  offered  the  homage  of  a  devotee.  He  dosdy  emu- 
lated the  lives  of  his  two  great  heroes:  the  one.  he  followed  in 
composing  epic  verse,  the  other  in  debating  philosophic  questions 
with  his  friends  of  like  tastes.  Among  these  was  Epictetus,  who 
judged  him  to  be  the  most  philosophic  spirit  among  the  Romans 
of  hk  time,  and  Comutus,  the  Stoic,  rhetorician  and  grammarian, 
who  appropriatdy  dedicated  to  Silius  a  commentary  upon 
Virgil.  Though  the  verse  of  Silius  is  not  wrapped  in  Stok  gloom 
like  that  of  Lucan,  yet  Stoidsm  lends  in  many  places  a  not 
ungraceful  gravity  to  his  poem.  Silius  was  one  of  the  numerous 
Romans  of  the  eariy  empire  who  had  the  courage  of  their  opinions, 
and  carried  into  perfect  practice  the  theory  of  suidde  adopted 
by  their  school.  Stricken  by  an  incurable  tumour,  he  starved 
himself  to  death,  keeping  a  cheerful  countenance  to  the  end. 

Whether  Silius  committed  to  writi2ig  his  philosophic  dialogues 
or  not,  we  cannot  say.  Chance  has  preserved  to  us  his  epic 
poem  entitled  Punica,  in  seventeen  books,  and  comprising 
some  fourteen  thousand  lines.  In  choosing  the  Second  Punic 
War  for  his  subject,  Silius  had,  we  know,  many  predecessors, 
as  he  doubtless  had  many  followers.  From  the  time  of  Naevius 
onwards  eveiy  great  mflitary  strug^  in  which  the  Romans 
had  been  engaged  had  found  its  poet  6ver  and  over  agaiiL  In 
justice  to  Silius  and  Lucan,  it  should  be  observed  that  the 
mythologic  poet  had  a  far  easier  task  than  the  historic.  In  a 
well-known  passage  Petronius  pointedly  describes  the  difficulties 
of  the  historic  theme.  A  poet,  he  said,  who  should  take  upon 
him  the  vast  subject  of  the  dvil  wars  would  break  down  beneath 
the  burden  unless  he  were  "  full  of  learning,"  since  he  would 
have  not  merely  to  reaxd  facts,  which  the  historians  did  mudi 
better,  but  must  possess  an  unshackled  genius,  to  which  full 
course  must  be  given  by  the  use  of  digressions,  by  bringing 
divine  beingi  on  to  the  stage,  and  by  giving  geneially  a  mytho- 
logic tinge  to  the  subject.  The  Latin  laws  oif  the  historic  epic 
were  fixod  by  Ennius,  and  were  still  binding  when  Claudian 
wrote.  They  were  never  seriously  infringed,  except  by  Lucan, 
who  substituted  for  the  def  ex  mackina  of  his  predecessors  the 
vast,  dim  and  imposing  Stmc  conception  of  destiny.  By  pro- 
tracted .application,  and  bdng  "  full  of  learning,"  Silius  had 
acquired  excellent  redpes  for  every  ingredient  that  went  to  the 
maki2)g  of  the  conventional  historic  epic.  Though  he  is  not 
luuned  by  (^uintilian,  heis  probably  hinted  at  in  the  mention  of  a 
dass  of  poets  who,  as  the  writer  says,  "  write  to  show  their 
learning."  To  seize  the  moments  in  the  history,  however  un- 
important, which  were  capable  of  picturesque  treatment;  to 
pass  over  all  events,  however  important,  which  could  not  readi^ 
be  rendered  into  heroics;  to  stuff  Out  the  somewhat  modem 
heroes  to  sometlmig  like  Homeric  proportions;  to  subject  all 
their  movements  to  the  passions  and  caprices  of  the  Olympians; 
to  ransack  the  poetry  of  the  past  for  inddents  and  similes 
on  which  a  slightly  new  face  might  be  put;  to  foist  in  by  well- 
worn  artifices  episodes,  however  strange  to  the  subject,  taken 
from  the  mythologic  or  historic  Tories  of  Rome  and  Greece,— 
all  this  Silius  knew  how  to  do.  He  did  it  all  with  the  languid 
grace  of  the  inveterate  connoisseur,  and  with  a  simpb'dty  foreign 
to  his  time,  which  sprang  in  part  from  cultivated  taste  and 
horror  of  the  venturesome  word,  and  in  part  from  the  subdued 
tone  of  a  life  which  had  come  unscathed  through  the  reigns  of 
Cah'gula,  Nero  and  Domitian.  The  more  threadbare  the  theme, 
and  the  m<»e  worn  the  machinery,  the  greater  the  need  of 
genius.  Two  of  the  most  rigid  requirements  of  the  andent  epic 
were  abundant  similes  and  abundant  single  combats.  But  all 
the  obvious  resemblances  between  the  actions  of  heroic  man  and 
external  nature  had  long  been  worked  out,  while  for  the  renova- 
tion of  the  single  combat  little  could  be  done  till  the  hero  of  the 
Homeric  type  was  replaced  by  the  medieval  knight.  Silius, 
however,  had  perfect  poetic  appredation,  with  scarce  a  trace 
of  poetic  creativeness.  No  writer  has  ever  been  more  correctly 
and  more  uniformly  judged  by  contemporaries  and  by  posterity 
alike.    Only  the  shamdess  flatterer.  Martial,  ventured  to  call 
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Us  friend  a  poet  as  great  as  Viipl.  But  the  younger  Pliny 
gently  says  that  he  wrote  poems  with  greater  diligence  than 
talent,  and  that,  when,  according  to  the  fashion  of  the  time, 
be  redted  them  to  his  friends,  "  he  sometimes  found  out  what 
men  really  thought  of  them.  **  It  is  indeed  strange  that  the 
poem  lived  on.  Silius  is  never  mentioned  by  ancient  writers 
after  Pliny  except  Sidonius,  who,  under  different  conditions 
and  at  a  much  lower  levd,  was  sudi  another  as  he.  Since  the 
disoDvery  of  Silius  by  Poggio,  no  modem  enthusiast  has  arisen  to 
sing  his  praises.  His  poon  has  been  rarely  edited  since  the  x8th 
century.  Yet,  by  the  purity  of  his  taste  and  his  Latin  in  an 
age  when  taste  was  fast  becoming  vidous  and  latin  corrupt, 
by  his  presentation  to  us  of  a  type  of  a  thousand  vanished  Latin 
epics,  and  by  the  historic  aq;>ects  of  his  subject,  Silius  merits 
better  treatment  from  scholars  than  he  haa  recdved.  The 
general  reader  he  can  hardly  interest  again.  He  is  indeed  of 
imitation  all  compact,  and  usually  dilutes  what  he  borrows; 
he  may  add  a  new  beauty,  but  new  strength  he  never  gives. 
Hardly  a  dozen  lines  anywhere  are  without  an  echo  of  Virgil,' 
and  there  are  fiequent  admixtures  of  Lucretius,  Horace,  Ovid, 
Lucan,  Homer,  Hesiod  and  many  other  poets  still  extant. 
If  we  could  reconstitute  the  library  of  Silius  we  shoidd  probably 
find  that  scarcdy  an  idea  or  a  phrase  in  his  entire  work  was 
wholly  his  own. 

The  raw  material  of  the  Punka  tna  supplied  in  the  main  by 
the  third  decade  of  Livy,  though  Silius  may  have  consulted  other 
historians  of  the  Hannibalic  war.  Such  facts  as  are  used  are 
generally  presented  with  their  actual  circumstances  unchanged, 
and  in  their  historic  sequence.  The  spirit  of  the  Punic  times  is 
but  rardy  misconcdved— as  when  to  secret  voting  is  attributed 
the  dection  of  men  like  Flaminiua  and  Varro,  and  distinguished 
Romans  are  depicted  as  oont^ding  in  a  gladiatorial  exhibition. 
Silius  clearly  intended  the  poem  to  consist  <A  twenty-four  books, 
like  the  Iliad  and  the  Odyssey,  but  after  the  twdfth  he  hurries  in 
visible  weariness  to  the  end,  and  condudes  with  seventeen.  The 
general  plan  of  the  epic  follows  that  of  the  Iliad  and  the  Aetuid. 
Its  theme  is  conceived  as  a  dud  between  two  mighty  nations. 
With  parallel  dissensions  among  the  gods.  Sdpio  and  Hamubal 
are  the  two  great  heroes  who  take  the  phioe  of  Achilles  and 
Hector  on  the  one  hand  and  of  Aeneas  and  Tumus  on  the  other, 
while  the  minor  figures  are  all  painted  with  Virgilian  or  Homeric 
pigments.  In  the  ddineation  of  character  our  poet  is  ndther 
Veiy  powerful  nor  very  consistent.  His  imagination  was  too 
weak  to  realize  the  actors  with  distinctness  and  individuality. 
Hb  Hannibal  is  evidently  at  the  outset  meant  for  an  incarnation 
of  crudty  and  treachery,  the  embodiment  of  all  that  the  vulgar 
Roman  attached  to  the  name  "  Punic.  "  But  in  the  course  of 
the  poem  the  greatness  of  Hannibal  is  borne  in  upon  the  poet, 
and  his  feeling  of  it  betrays  itself  in  many  touches.  Thus  he 
names  Sdpio  "the  great  Hannibal  of  Ausonia";  he  makes 
Juno  assure  the  Carthaginian  leader  that  if  fortune  had  only 
permitted  him  to  be  bom  a  Roman  he  would  have  been  admitted 
to  a  place  among  the  gods;  and,  when  the  ungenerous  monster 
of  the  first  book  accords  in  the  fifteenth  a  splendid  burial  to 
Marcdlus,  the  poet  cries,  **  You  would  fancy  it  was  a  Sidonian 
chief  who  had  fallen.  "  Silius  deserves  little  pity  for  the  failure 
of  his  attempt  to  make  Sdpio  an  equipoise  to  Hannibal  and  the 
counterpart  in  personal  prowess  and  prestige  of  Achilles.  He 
becomes  in  the  process  almost  as  mythical  a  figure  as  the  medieval 
Alexander.  The  best  drawn  of  the  minor  charactos  are  Fabius 
Cunctator,  an  evident  copy  of  Lucan's  Cato,  and  Paullus,  the 
consul  killed  at  Cannae,  who  fights,  hates  and  dies  like  a  goiuine 
man. 

Gearly  it  was  a  matter  of  religion  with  Silius  to  repeat  and 
adapt  all  the  striking  episodes  of  Homer  and  VirgiL  Hannibal 
must  have  a  shidd  of  marvdlous  workmanship  like  Achilles  and 
Aeneas;  because  Aeneas  descended  into  Hades  and  had  a  vision 
of  the  future  history  of  Rome,  so  must  Sdpio  have  his  revdation 
from  heaven;  Trebia,  choked  with  bodies,  must  rise  in  ire  like 
Xanthus,  and  be  put  to  flight  by  Vulcan;  for  Virgil's  Camilla 
there  must  be  an  Asbyte,  heroine  of  Saguntum;  the  beautiful 
q>eecli  of  Euiyalus  when  Nisui  seeks  to  iMve  him  is  too  good  to 


be  thrown  away— furbished  up  a  little,  it  will  serve  as  a  parting 
address  from  Imilce  to  her  husband  Hannibal.  The  descripUoos 
of  the  numerous  battles  are  made  up  in  the  main,  according  to 
epic  rule,  of  single  combats — wearisome  sometimes  in  Homer, 
wearisome  oftener  in  Virgil,  painfully  wearisome  in  Silius.  The 
different  component  parts,  of  the  poem  are  on  the  whole  fairly 
wdl  knit  together,  and  the  transitions  are  not  often  needlessly 
abrapt;  yet  occasionally  inddents  and  episodes  are  introduced 
with  all  the  irrdevancy  of  the  modem  novel  The  interposition 
of  the  gods  is,  however,  usually  managed  with  dignity  and 
appropriateness. 

As  to  diction  and  detail/»we  miss,  in  general,  power  rather 
than  taste.  The  metre  runs  on  with  correct  smooth  monotony, 
with  something  always  of  the  Virgilian  sweetness,  though 
attenuated,  but  nothing  of  the  Virgilian  variety  and  strength. 
The  dead  levd  of  literary  execution  is  seldom  broken  by  a  rise 
into  the  region  of  genuine  pathos  and  beauty,  or  by  a  descent 
into  th^  ludicrous  or  the  repellent.  There  are  few  absurdities, 
but  the  restraining  force  is  trained  perception  and  not  a  native 
sense  of  humour,  which,  ever  present  in  Ifomer,  not  entirdy 
absent  in  Virgil,  and  sometimes  finding  grim  expression  in  Lucan, 
fails  Silius  entirely.  The  address  of  Anna,  Dido's  sister,  to  Juno 
compels  a  amOe.  Though  deified  on  her  sister's  death,  and  for 
a  good  many  centuries  already  an  inhabitant  of  heaven,  Anna 
meets  Juno  for  the  first  time  on  the  outbreak  of  the  Second 
I^mic  War,  and  deprecates  the  anger  of  the  queen  of  heaven  for 
having  deserted  the  Carthaginians  and  attached  hersdf  to  thf 
Roman  cause.  Hannibal's  parting  address  to  his  child  is  also 
comical:  he  Recognizes  in  the  "  heavy  wailing  "  <rf  the  year-old 
babe  "  the  seeds  of  rages  like  his  own."  But  Silius  might  have 
been  forgiven  for  a  thousand  more  weaknesses  than  he  has  if 
in  but  a  few  things  he  had  shown  strength.  The  grandest  scenes 
in  the  history  before  him  fail  to  lift  him  up;  his  treatment, 
for  example,  of  Hannibal's  Alpine  passage  falls  immensdy  bdow 
Lucan's  vigorous  ddineation  of  Cato's  far  less  stirring  march 
across  the  African  deserts: 

But  in  the  very  weaknesses  of  Silius  wp  may  discern  merit. 
He  at  least  does  not  try  to  qonceal  defects  of  substance  by 
contorted  rhetorical  oonodts  and  feebly  forcible  exaggerations. 
In  his  ideal  of  what  Latin  e]q>ression  shoidd  be  he  comes  near 
to  his  contemporary  Quint ilian,  and  resolutdy  holds  aloof  from 
the  tenor  of  his  age.  Perhi^M  his  want  of  success  with  the  men 
of  his  time  was  not  wholly  due  to  his  faults.  His  self-control 
rardy  fails  him;  it  stands  the  test  of  the  honors  of  war,  and  of 
Venus  working  her  will  on  Hannibal  at  C^>ua.  Only  a  few 
passages  here  and  there  betray  the  tme  silver  Latin  extravagance. 
In  the  avoidance  of  rhetorical  artifice  and  epigrammatic  antithesis 
Silius  stands  m  marked  contrast  to  Lucan,  yet  at  times  be  can 
write  with  point.  Regarded  merdy  as  a  poet  he  may  not  deserve 
high  praise;  but,  as  he  is  a  unique  spedmen  and  probably  the 
best  of  a  once  numerous  class,  the  preservation  of  his  poem  among 
the  remains  of  Latin  Literature  is  a  fortunate  acddent.* 

The  poem  was  discovered  in  a  MS.,  poaaibly  at  Constance,  by 
'oedo.  in  1416  or  1417;  from  this  now  bit  Mb.  all  existing  MSS., 
hich  nelong  entirely  to  the  isth  centuiy,  are  derived.  A  valuable 
MS.  of  the  8th  or  9th  century,  found  at  Cologne  by  L.  Carrion  in  the 
latter  part  of  the  i6th  century,  disappeared  soon  after  its  discovery. 
Two  edititmes  firincipes  appeared  at  Rome  in  I47t ;  the  principal 
editions  since  have  iieen  those  of  Hdndus  (1600),  Drakenborch 
(1717).  Emesti  (Ldpdg.  1791)  and  L.'Bauer  (1890).  The  Punica 
is  included  in  the  second  edition  of  the  Corpuspe^amm  LaHnorum. 
A  usdul  variorum  edition  w  that  of  Lemaire  (Paris,  l82«).  Recent 
writing  on  Silius  is  generally  in  the  form  of  separate  articles  or  small 
pamphlets;  but  see  H.  £.  Butler,  PoK-X«ciuto«  Poetry  (1009). 
chap.  X.  (J-  S.  R.) 

8ILK,  a  fibrous  substance  produced  by  many  insects,  princi- 
pally in  the  form  of  a  cocoon  or  covering  within  which  the 
creatures  are  endosed  and  protected  during  the  period  of  their 
prlndpal  transformations.  The  webs  and  nests,  &c.,  formed 
by  spiders  are  also  of  silk.  But  the  fibres  used  for  manufacturing 
purposes  are  exclusivdy  produced  by  the  mulberry  silk-moth 
of  China,  Bombyx  mori,  and  a  few  other  moths  dosdy  allied  to 
that  insect.  Among  the  Chinese  the  name  of  the  silkworm  is 
"  si,  **  Korean  "  soi  ">  to  the  andenl  Greeks  it  became  known 
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93  9ifi,  tbe  natioQ  wbence  it  came  was  to  themSqpcf, and  the 
filtre  itself  ffVM6r,  whence  the  Latin  smcum,  the  French  sou, 
the  German  S€ide  and  the  English  silk. 

HisUry. — ^Tbesilk  industry  originated  in  China;  and  according 
to  native  records  it  has  existed  there  from  a  very  remote  period. 
The  empress,  known  as  the  lady  of  Si-ling,  wife  of  a  famous 
emperor,  I)uang-ti  (2640  B.C.),  encouraged  the  cultivation  of 
the  mulberry  tree,  the  rearing  of  the  worms  and  the  reeling 
of  silk.  This  empress  is  said  to  have  devoted  herself  personally 
to  the  care  of  silkworms,  and  she  is  by  the  Chinese  credited  with 
the  invention  of  the  loom.  A  voluminous  ancient  literature 
testi6es  not  only  to  the  antiquity  but  also  to  the  importance  of 
Chinese  sericulture,  and  to  the  care  and  attention  bestowed 
on  it  by  royal  and  noble  families.  The  Chinese  guarded  the 
secreu  of  their  valuable  art  with  vigilant  jealousy;  and  there 
is  no  doubt  that  many  centuries  passed  before  the  culture  spread 
beyond  the  country  of  its  origiiL  Through  Korea  a  knowledge 
of  tbe  silkworm  and  its  produce  reached  Japan,  but  not  before 
the  early  part  of  the  3rd  century.  One  of  the  moat  ancient 
books  of  Japanese  history,  the  Nikongi,  states  that  towards 
^D.  300  some  Koreans  were  sent  from  Japan  to  China  to  engage 
competent  pec^le  to  teach  the  arts  of  weaving  and  preparing 
silk  goods.  They  brought  with  them  four  Chinese  girls,  who 
instructed  the  court  and  the  people  in  the  art  of  plain  and 
figured  weaving;  and  to  the  honour  of  these  pioneer  silk  weavers 
a  tenq>le  was  erected  in  the  province  of  Settsu.  Great  efforts 
were  made  to  encourage  the  industry,  which  from  that  period 
grew  into  one  of  national  importance.  At  a  period  probably 
litde  later  a  knowkd^  otthe  working  of  silk  travelled  westward^ 
and  the  cultivation  of  the  silkworm  was  established  in  India. 
Acoonling  to  a  tradition  the  eggs  of  the  insect  and  the  seed 
of  the  mulberry  tree  were  carried  to  India  by  a  Chinese  princess 
concealed  in  the  lining  of  her  head  dress.  The  fact  that  seri- 
culture was  in  India  6nt  estalished  in  the  valley  of  the  Brahma- 
fNitra  and  in  the  tract  lying  between  that  river  and  the  Ganges 
lendea  it  probable  that  it  was  introduced  overland  from  the 
Chinese  empire.  From  the  Ganges  valley  the  silkworm  was 
slowly  carried  westward  and  spread  in  Khotan,  Persia  and  the 
states  of  Central  Asia. 

Most  critics  recognize  in  the  obscure  word  d*meseq  or  d'meskeq, 
Amos  iiL  la,  a  name  of  silk  corresponding  to  the  Arabic  dinu^s, 
late  Gredc  jiba^a,  English  damask,  and  1^  follow  the  ancients  in 
understanding  meski,  Esek.  zvL  zo,  13,  of "  silken  gauze."  But 
the  first  notice  <rf  the  silkworm  in  Western  literature  occurs  in 
Aristotle,  HisL  anim.  v.  19  (17),  zx  (6),  where  he  speaks  of  "  a 
great  worm  which  has  homs  and  so  differs  from  others.  At  its 
first  metanMSphosb  it  produces  a  caterpillar,  then  a  bombylius 
and  lastly  a  chrysalis— all  these  changes  taking  place  within  six 
DMntln.  From  this  animal  women  separate  and  reel  off  the 
cocoons  and  afterwards  spin  them.  It  is  said  that  this  was  first 
tfna,  xa  the  island  of  Cos  by  Pamphile,  dau^ter  of  Plates." 
Aristotle's  vague  knowledge  of  the  worm  may  have  been  derived 
from  information  acquired  by  the  Greeks  with  Alexander  the 
Great;  hot  long  before  this  time  rvrt  silk  must  have  begun  to 
be  imparted  at  Cos,  where  it  was  woven  into  a  gauzy  tissue,  the 
famous  Cm  tesUs,  which  revealed  rather  than  clothed  the  form. 

Towaids  the  beginning  of  the  Christian  era  raw  silk  began  to 
form  .an  important  and  costly  item  among  the  prized  products 
of  the  East  which  came  to  Rome.  Allusions  to  siUc  and  its  source 
became  common  in  classical  literature;  but,  although  these 
fcfercnces  show  familiarity  with  the  material,  they  are  singularly 
vague  and  inaccurate  as  to  its  source;  even  tliny  knew  nothing 
mofe  about  the  silkworm  than  could  be  learned  from  Aristotle's 
desci^itJMi.  The  silken  textures  vdiich  at  fixst  found  their  way 
to  Rome  were  necessarily  of  enormous  cost,  and  their  use  by  men 
was  dfrmrd  a  piece  of  effeminate  luxujy.  From  an  anecdote  of 
Anrelian,  who  ndlher  used  silk  himself  nor  would  allow  his  wife 
to  possen  a  single  silken  garment,  we  leun  that  silk  was  worth 
its  weight  in  gokL 

Notwithstanding  its  price  and  the  restraints  otherwise  put  00 
the  use  of  silk  the  trade  grew.  Under  Justinian  a  monopoly  of 
the  trade  and  manufacture  was  reserved  to  tbe  emperor,  and 


looms,  woriced  by  women,  were  set  up  within  the  imperial  palace 
at  Constantinople.  Justinian  also  endeavoured,  throu^  the 
Christian  prince  of  Abyssinia,  to  divert  the  trade  from  the 
Persian  route  along  whidi  silk  was  then  brought  into  the  east  of 
Europe.  In  this  he  failed,  but  two  Persian  monks  who  had  long 
resided  in  China,  and  there  learned  the  whole  art  and  mystery 
of  silkworm  rearing,  arrived  at  Constantinople  and  imparted 
their  knowledge  to  the  emperor.  By  him  they  were  induced  to 
return  to  China  and  attempt  to  bring  to  Europe  the  material 
necessary  for  the  cultivation  of  silk,  which  they  effected  by 
concealing  the  eggs  of  the  silkworm  in  a  hollow  cane.  From-the 
precious  contents  of  that  bamboo  tube,  brought  to  Constantinople 
about  the  year  550,  were  produced  all  the  races  and  varieties 
of  silkworm  which  stocked  and  supidied  the  Western  world  for 
more  than  twelve  hundred  years. 

Under  the  caro  of  the  Greeks  the  silkworm  took  kindly  to  its 
Western  home  and  flourished,  and' the  silken  textures  of  Byzan- 
tium became  famous.  At  a  later  period  the  conquering  Saracens 
obtained  a  mastery  over  the  trade,  and  by  them  it  was  spread 
both  east  and  west — ^the  textures  becoming  meantime  impressed 
with  the  patterns  and  colours  peculiar  to  that  people.  They 
established  the  trade  in  the  thriving  towns  of  A^  Minor,  and 
they  planted  it  as  far  west  as  Sicily,  as  Sicilian  silks  of  the  12th 
century  with  Saracenic  patterns  still  testify.  Ordericus  Vitalis, 
who  died  in  the  first  half  of  the  i3th  century,  mentions  that  the 
bishop  of  St  Evroul,  in  Normandy,  brought  with  him  from  Apulia 
in  southern  Italy  several  large  pieces  of  silk,  out  of  the  finot  of 
which  four  copes  were  made  for  his  cathedral  chanters.  The 
cultivation  and  manufacture  spread  northwards  to  Florence, 
Milan,  Genoa  and  Venice — all  towns  which  became  famous  for 
silken  textures  in  medieval  times.  In  1480  silk  weaving  was 
begun  under  Louis  XI.  at  Tours,  and  in  1520  Frands  I.  brought 
frdm  MDan  silkworm  eggs,  which  were  reared  in  the  Rhone 
valley.  About  the  beginning  of  the  zyth  century  Olivier  de 
Serres  and  Laff£mas,  somewhat  against  the  will  of  SiJly,  obtained 
royal  edicts  favouring  the  growth  of  mulberry  plantations  and 
the  cultivation  of  silk;  but  it  cannot  be  said  that  these  industries 
were  firmly  established  till  Colbert  encouraged  the  plaiting  of 
the  mulberry  by  premiums,  and  otherwise  stimulated  local 
efforts. 

Into  En^nd  silk  manufacture  was  introduced  during  the 
reign  of  Henry  VI.;  but  the  first  serious  impulse  to  manufactures 
of  that  class  was  due  to  the  immigration  in  1585  of  a  large  body 
of  skilled  Flemish  weavers  who  fled  from  the  Low  Countries  in 
consequence  of  the  struggle  with  Spain  then  devastating  their 
land.  Precisely  one  hundred  years  later  religious  troubles  gave 
the  most  effective  impetus  to  the  silk-trade  of  Enghuid,  when 
the  revocation  of  the  edict  of  Nantes  sent  simultaneously  to 
Switzerland,  Germany  and  En^and  a  vast  body  of  the  most 
skilled  artisans  of  France,  who  planted  in  these  countries  silk- 
weaving  colonies  which  are  to  this  day  the  principal  rivals  of  the 
French  manufacturers.  The  bulk  of  the  French  Protestant 
weavers  settled  at  Spitalfields,  London— an  incorporation  of 
silk  workers  having  been  there  formed  in  1629.  James  I.  used 
many  efforts  to  encourage  the  planting  of  the  mulberry  and  the 
rearing  of  silkworms  both  at  home  and  in  the  colonies.  Up  to 
the  year  1718  England  depended  on  the  thrown  silks  of  Europe 
for  manufacturing  purposes.  But  in  that  year  Lombe  of  Derby, 
disguised  as  a  common  workman,  snd  obtaining  entrance  as  sudi 
into  one  of  the  Italian  throwing  mills,  made  drawings  of  the 
machinery  used  for  this  process.  On  his  return,  subsidized  by 
the  government,  he  built  and  worked,  on  the  banks  of  the 
Derwent,  the  first  English  throwing  znilL  In  1825  a  public 
company  was  formed  and  incorporated  under  the  name  of  the 
British,  Irish  and  Colonial  Silk  Company,  with  a  capital  of 
£1,000,000,  principally  with  the  view  of  introducing  sericulture 
into  Ireland,  but  it  was  a  complete  failure,  and  the  rearing  of  the 
silkworm  cannot  be  said  ever  to  have  become  a  branch  of  British 
industry. 

In  1522  Cortes  appointed  officials  to  introduce  sericulture  into 
New  Spain  (Mexico),  and  mulberry  trees  were  then  planted  anj 
eggs  were  brought  from  Spain.     The  Mexican  adventinre  is 
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-mcntioaed  hy  Acotc,  but  ill  tnce  oi  tlu  eqltuie  bul 
died  out  before  the  end  of  the  centuiy.  Id  1609  Junes  I 
•I  tempted  to  relnttite  the  lilkworm  on  tit  Ainericu  continent 
but  bia  £nt  eSoit  (luled  tfaiough  itupwieclc.  An  eSoct  rude  ii 
1619  obtained  gteslet  luaxn,  ind,  Ilie  matciiali  beinf  piesent 
the  Virginiiui  letllen  were  •Iiongi]'  urged  to  devote  ntlealioi 
to  the  pro&tsble  induiliy  oi  lilk  cultivation.  Sericulture  wk 
enjoined  under  pcnaltio  by  lUIutei  II  ml  encounged  by 
bounties  knd  reouds;  and  iu  pnneculion  wu  Uimukted  b 
leuned  euiys  aod  ibapsodicsl  ihymei,  of  vhidi  thit  it 

'  Where  Worme*  ind  Food  doe  nitonHy  ■boood 
A  talUat  Silken  Tnde  mnM  there  be  fouad. 
Vicginii  eiceli  the  World  bi  both— 
Envie  BV  malice  <aa  gaine  say  thit  trath!" 
ialiepntfetliaellAtt^t'tU.CMifatnUittlniaOccldaUala 
(be  cultivation  of  ulk  occuplei  ■  pIsa  among  the  gjowing  a 
tion*  which  alluRd  so  mai^  to  disaiter.  Onmid  till  the  i 
of  tlw  Wai  ol  I»dependei>c«  bounties  and  othci  icwardi  Ii 
teariof  of  mnma  Ind  iHk  filitats  continued  to  be  oSered;  ind 
Juit  when  the  war  broke  out  Benjamin  Franklin  and  olhcn  were 
engaged  in  numng  i  filiture  into  beilthy  life  it  Philadelphia. 
With  the  resumption  ol  peaceful  enterprise,  the  stimulus  of 
bounties  was  igsin  ipplied— tint  by  Connecticut  in  178^;  ind 
such  efforts  have  been  continued  tpor&dicilly  down  almost  to  the 
prtKnt  day.  Bounties  were  last  oBeied  by  the  sttte  of  California 
In  iWj-iSM,  but  the  state  law  HI)  soon  tepeiJed,  and  an  attempt 
to  obtain  state  encouisgeioent  agala  in  iBfi  *u  defeated. 
About  iSjS  a  speculative  maiua  for  tbe  cultivation  of  sitk 
developed  itself  with  remarkable  severity  in  the  United  Slates. 
It  was  dUMd  pruicipilly  through  the  repreaeoiations  oi  Samuel 
Whitmanb  a*  to  the  capabilities  of  the  South  Sea  Islands 
mulberry  {Uonti  muHuaulis)  for  feediog  silkworms;  and  so 
intense  «u  the  eicitenieot  that  plants  and  crops  of  all  kinds 
were  displaced  to  roake  room  for  plantations  of  if.  muUkaidis. 
la  Pennsylvania  as  much  as  (300,000  changed  hands  for  plants  in 
one  week,  and  ftequenily  the  young  trees  were  sold  two  ind 
three  limes  over  within  i  lew  days  at  ever  advancing  prices. 
Plants  of  a  single  year's  growth  reached  the  ridiculous  price  of  |i 
eachat  tlie  height  of  the  fever,  which,  however,  did  not  last  long, 
[or  in  183;^  the  speculation  collapsed;  the  famous  Jf .  mulliiantu 
wss  found  to  be  00  golden  tccc,  md  tha  costly  plintations  were 

The  most  dngnlu  (eituT«  hi  conneiiaii  with  the  history  of 
sOk  is  the  persistent  efforts  iridch  hive  been  made  by  monarchs 
and  other  potentates  to  stimulate  sericulture  within  their 
dominions,  efforts  wliich  continue  to  this  day  in  British  colonies. 
India  and  America.  These  endeavours  to  stimulate  t}y  artificial 
means  luve  in  scarcely  my  inltantc  resulted  in  permanent 
succe«.  In  truth,  raw  slk  can  only  be  profitably  bnnighl  to  the 
■nitket  where  there  Is  abundant  ind  very  cheip  labour — the 
fact  that  China,  Japan,  Bengal,  Piedmont  and  the  Levant  are 

ThtSiUmrm. 

Tbt  mtilbetiy-feediag  moth,   Bemiyx  Man',  which  is  the 

principal  source  of  silk,  belonp  to  the  Bombyddae,  a  family  of 

LepUipltra  in  which  are  em- 

^    braced  «ome  of  the  laigesl  and 

f    mosthandsomcmoths.  B.iHori 

I      is  itself  an  incon^ilcuous  moth 

{6g>.  I  Ind  9],  ol  an  ashy 

while  colour,  with  a  body  in 

tht  case  of  the  male  not  )  in. 

io  length,  the  female  bdng  a 

liltk  longer  anil  stouter.    Its 

FIO.  t^B^mtyx  wri  (male).      T"^  '."  "^  f^  •"^J  *?* 
rw  .     vK     .»  ■»>  vnmic,.      j^j^  ^^^  ^^  falcate,  and  the 

bind  pail  do  not  Rich  to  the  end  of  the  body.   The  lirva 

(Gg.  i)  is  h^rless,  of  in  ashy  grey  or  cream  colour,  attains  to  a 

length  of  from  3  to  3}  in.,  and  is  slender  in  comparison  with  many 

tt  iu  allies.    The  second  thoradc  rin(  it  humped,  and  there 


generationed,  and  some 
are  mullivoltine.  Its 
nslural  food  is  [he  leaves 
of  nnUberry  trees.  The  silk 
glands  or  vessels  consist  ol 
two  long  thick-walled  sacs 
ruruung  along  the  sides  ol 
the  body,  which  open  by  a 
common  orifice— the  spin- 
neret or  seriposilor— on 
the  under  lip  d  the  larva. 

Sf-tys';^.^  F... ..-....„ ».,,_^, 

the  common  slkworm,  white  c  is  ■  diagrammatic  view 
the  iilk  ^ands.  As  the  larva  q>prDaches  maturity  tl: 
vessels  become  gorged  witb  a  clear  viscous  Euid,  which,  u; 
being  exposed  to  the  alt  immediatdy  hardens  to  a  solid  m: 
Advantage  is  taken  of  tliis  peculiarity  to  prepare  from  fi 
developed  larvae  silkworm  gut  used  for  casting  lines  in  r 

lightness,  tenacity,  fledbU 
essential.  The  larvae  are 
by  steeping  some  hours  Ij 
the  silk  glands  ate  then 
bodies,   and  the  vis- 


mity 


Fic.  3 


of  a  board.  The  board 

a  eiposed  to  Ilie  sunlight  till  the  lines  dry  and  harden  into 
the  madition  of  guL  The  prepaiatioa  of  gut  is,  however, 
merely  an  unimponant  coUal^il  manufacture.  When  the  larva 
Is  fully  mature,  and  ready  to  change  into  lie  pupa  condition,  it 
proceeds  to  spin  its  cocoon,  bt  which  opciatlon  It  ejects  from  both 
glaadi  limuttaneously  a  continuous  and  teclable  thread  of  Boo 


»  yds.  in  length,  moving  its  bead  Knmd  in  regular  order 
continuously  for  three  days  or  thereabouts-    The  ***rra^1  lo 

d  forms  the  Blk  of  commerce,  which  as  wound  in  the  coconi 
ts  of  filaments  seHposited  from  two  separate  glands 
(discovered  by  an  Italian  naturalist  named  Filippi)  contairung 
glutinous  or  resinous  secretion  which  serves  a  double  purpose, 
Ls.  that  of  helping  the  tfiin  viscous  threads  thtou^  tbeil  final 
jtiets,<nd  the  adhe^n  of  the  two  filaments  wfien  brought  into 


cr  the  mIcnHcope  cocooi 


un).  In  mod  compact  thelk  irith  «hu  ttni 
«  the  cDsior.  ud  the  incrkir  layen  tit  ■ 

iiinniK*  't  unwiadinx.    The  whole  cdcodii  I 


th.  [»  cncl« 


^.  s, — Microscopic  Bpp 
cj  Sdk  ol  £m^  MS 


Abmand  makf  an  opening  by  wtudi  the  paiccE 
h.  The  Ku  oLoiDci  iipmeaiatdy  croupier  the 
iLT  Id  Hx  davfl  lays  bcr  FSE*i  minibcrirg  y»  And 
Lh  that  tbelite  cycle  of  Uie  moth  bang  complele. 


ijijund  and  pvcrucd  by  tb 
Dfunber  of  mollu  to  njpp 
bgycu.   TlicSiitcKeni 


id  tbcmatuhngofhnjfbdent 

ck  of  mulberry  trees  adequate 
10  Ha  ine  wonns  in  men  larvai  stage.  The  leaves  preterted 
La  Entttpe  tn  thooe  of  the  white-fruited  mulherry,  Horut  dJbv, 
but  there  »rt  numerous  other  species  which  appear  to  be  equally 
luitable.  Tbc  toil  in  which  the  mulbetiy  grows,  and  the  age 
ud  ctndition  nt  the  tttes,  -are  imporiuit  faclon  in  the  success 
d  slkwonn  callivatiflD;  and  it  has  bmi  too  often  pioved  that 
tiz  mulbniy  will  grow  mstuatlons  where,  fiom  the  nature  ol  the 
luf  ihe  tin*  put  forth  and  from  olber  circumstances,  silkworms 
ODDot  be  profitably  rcartd.  An  elevated  position  with  dry, 
friabte.  wcU-dralned  soil  produces  the  best  quality  of  leaves. 
Throogbout  the  East  tbc  species  of  mulberry  cultivated  are 
nuiTvrous,  but,  as  these  trees  have  been  grown  for  special 
puTpoics  at  least  for  three  thousand  years,  they  show  the  com- 
f4ez  vaiiations  pecidiar  to  rrHst  cultivated  plants. 

TIk  cf^  of  the  silkwtnm,  called  graint,  are  hatched  out  by 
Bztiiicial  heal  at  the  period  when  the  mulberry  Icav^  are  rvady 
be  the  feeding  of  the  larvae.  These  eggs  are  very  nunute  — 
ibobl  otie  bundled  wei^ung  a  groin;  and  a  vast  number  of 
hitched  womia  may  at  first  be  kept  in  a  small  Ipict;  but  Ihe 
opid  growth  and  voiacioDs  aj^tite  of  the  caterpillars  demand 
qnickly  increasing  and  ample  (pace.  Pieces  of  paper  punctured 
tiih  snian  boles  oic  placed  vnt  the  (rays  in  which  the  hatching 
iocs  (Bi  ud  the  wonns,  immediately  they  bunt  their  shell, 
creep  throogh  these  opening  to  theligbt,  and  tiiereby  scrape  ofl 
iny  fiagmenta  of  shell  which,  atihering  to  the  skin,  would  kill 
lh™  by  constiiiiion.  The  rearing-house  in  which  the  woims  are 
led  (Fr.  maftanrrir)  must  be  a  spadoui,  weU.IiEhled  and  well- 
i-egtihted  apartment,  in  vhich  scrupulous  deaiUincss  and 
iwtclness  of  air  are  essential,  and  Id  which  the  Icmpeiature  may 
Id  a  certain  extent  Ik  under  controL  The  worms  are  more  hardy 
tbui  is  commonly  supposed ,  an  d  endure  variations  of  temperature 
hoa  61*  to  78*  F.  without  any  injury;  but  higher  temperature 
is  nry  detiimentoL  The  lower  the  temperature  at  which  the 
■mns  are  mainUincd  Ihe  slower  is  their  growth  and  develop- 
ocBt;  but  tbeii  health  and  vigour  ore  inoiswd,  and  the  oicoon 
Ihqr  qui  b  proporlionatdy  bigger.  The  worms  inizBaie  in  siie 
■iih  ittpnitfirnf  nptdity*  ukd  no  lea  remarkable  is  their  growing 


ir  larval  eiislence, ' 
'B  after  hatching. 
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ee  times  duiiBg 


^theyar 


left  ur 


id  free  fror 


of  KtdoIjO 

grammes  producing  30,000  to  35,000  alkworma  CiOpOoo  may  be 
depended  upon  to  reach  the  cocoon  stage)  will  give  a  harvest  of 
130  to  r^o  lb  fresh  cocoons  and  an  ultimate  yield  of  about  ii  lb 
raw  silk  properly  reclnL  The  amount  of  nourithmCnt  required 
for  this  rearing  is  aa  [oDowa: — hatching  to  first  moult,  about 
Q  lb  of  leaves  of  tender  growth,  equal  to  40  to  45  lb  ripe  leaves; 
first  to  second  moult,  14  lb,  representing  loo  S>  ripe  leaves; 
second  to  third  moult,  So  %,  representing  940  tb  ripe  leaves; 
third  to  fbunh  moult,  936  lb,  representing  473  lb  ripe  leaves; 
fourth  moult  to  mounting,  i4joIb,  representing  r  540  lb  ripe  leaves, 
totalling  to  about  one  ton  of  ripe  leaves  for  a  complete  rearing. 
The  giowtb  of  the  worms  during  tbeir  larval  stage  is  thus  staled 
by  Count  Dondolo: — 


Weight  p. 


.   Sitein 


..     4lh      „ 
IlrtaleU  weigh!  ai 


When  the  cater^nQais  are  mature  and  ready  to  undergo  their 
transformation  into  the  pupa  condition,  they  cease  eating  for 
some  time  and  then  begin  to  ascend  the  brushwood  branches  or 
echelletes  provided  for  them,  in  which  they  set  about  the  qiinning 
of  their  cocoons.  Crowding  of  pooitions  must  now  be  guarded 
against,  to  prevent  the  spinning  of  double  cocoons  (denfions) 
by  two  worms  spirming  together  and  so  interlacing  their  threads 
(hit  they  csn  only  be  reeled  for  a  coarser  and  inferior  thread. 
The  insect*  complete  their  cocoona  in  from  three  to  tour  days, 
and  in  two  or  three  days  (hereafter  Ihe  cocoons  are  collected,  and 
the  pupa  killed  to  prevent  its  fuitber  progress  and  the  bursting 
of  the  shell  by  the  tully  developed  moth.  Such  oxoans  as  ate 
selected  for  the  ptoductioD  of  graine,  on  (be  other  hand,  are 
collected,  freed  from  the  external  Boil,  and  presened  at  a 
temperature  of  from  66°  to  71°  F.,  and  after  a  ]t,p>e  of  from  eleven 
to  fifteen  days  the  moths  begin  to  make  their  appearance.  The 
coupling  which  immediately  takes  place  demands  careful  atten- 
tions the  males  are  afterwards  thrown  away,  and  the  impreg- 
females  placed  in  a  darkened  apartment  tiU  they  deposit 


their 


iubimtc 
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J r - 'or  upwards  of  40DO  years 

leen  propagated  uiKlcr  purely  artificial  conditions,  and  these 

frequently  of  a  very  insanitary  nature,  and  whse,  eoc  the 

Dy  me  of  Ihe  in>ecl,l>ut  the  amount  of  ailk  It  could  be  made 

^d.  was  the  obJECI  of  the  cullivator.    Among  the  nwit  fatal 

liiulrous  of  thcK  diieaies  with  which  the  cullivalar  had  loni 

to  gTapFde  was  "  muKanUne,"  a  malady  diH- 10  the  development  C4 

a  hingus.  Botrytij  hmiaiv,  so  the  bod^  ot  the  ca(erpiluT     ''^~ 

dimK  ia  peculiarly  coota^us  and  infectious,  owi —  ---l-j 

■  -'  ■"-  '— gus  through  the  skin,  whence 

contact  with  healthy  catcrpillai 

—'-  -^"^ —  oB  corpuscles  wilhi 

uuuLDG,  nowcvcr.  has  not  been  e[ 

ce  10  (he  lavagei  ofi  diseoK 

whfcn?™t'tr™''^bS*l 
'en  10  it  by  de  Q^attefages, 

near  AvignDn.     Pebrine 


ment  of  t) 


■  •re'^e^ 
ten  oi>  them 
body  of  the 

UMg  tilkwenns,  which 


h  bMo« 


moths  when  devefcped  are  l< 
vitality  remains  to  ivoduce  a  tt 

bBeditaiy.  but  in  addition  it  ii 
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SILK 


From  1850  onwards  French -cultivaton  were  comfxtlled,  {n  order  to 
keep  up  tneir  silk  supidy,  to  import  Spune  from  uninfected  districts. 
The  area  of  infection  increased  raptdly,  and  with  that  the  demand 
for  healthy  eraine  correspondin^y  expanded,  while  the  supply  had 
to  be  drawn  from  increasingly  reAioCe  and  contracted  regions.  Partly 
■upported  by  imported  eggs,  the  production  of  silk  in  France  was 
maintained,  and  m  1853  reached  Its  maximum  of  96,000,000  kilos  of 
cocoons,  valued  at  117,000,000  franca.  From  that  fieriod,  notwith- 
■tanding  th^  importation  at  great  cost  of  foreign  graine,  reaching  in 
tome  years  to  60,000  kilos,  the  production  of  silk  fcJl  off  with  startGng 
ntpidtty:  in  1856  it  was  not  more  than  7,500*000.  kilos  of  cocoons; 
in  1861  and  i86a  it  fell  as  low  as  5,800.000  kilos;  and  in  1865  it 
touched  iu  lowest  weight  of  about  4.000,000  kilos.    In  1867  de 

euatrefages  estimated  the  loss  sufferra  by  France  in  the  13  years 
llowing  1853,  from  decreased  production  of  silk  and  price  paid  to 
foreign  cultivators  for  graine,  to  be  not  less  than  one  milliard  of 
francs.  In  the  case  of  Italy,  where  the  disease  showed  itself  later 
but  even  more  disastrously,  aftectiqg  a  much  more  extended  industry, 
the  loss  in  10  yeara  de  Quatrefagcf  stated  at  two  milliards.  A  loss 
of  £iao,ooo,ooo  sterlinj;  within  13  yean,  falling  on  a  limited  area, 
and  on  one  class  within  these  two  countries,  constituted  indeed  a 
calamity  on  a  national  scale,  calling  for  national  effort  to  contend 
with  its  devastating  action.  The  malady,  moreover,  spread  east- 
wiud  with  alarming  rapidity,  and,  although  it  was  found  to  be  leas 
disastrous  and  fatal  in  Oriental  countries  than  in  Europe,  the 
sources  of  health)r  graine  became  fewer  and  fewer,  till  onlv  Japan 
was  left  as  an  unimected  source  of  European  graine  supply. 

A  soour^  which  so  seriously  menaced  the  very  existence  of  the 
silkworm  in  the  world  necessarily  attracted  a  great  amount  of 
attenticm.  So  early  as  1849  Gu^n  M^neville  observed  in  the  blood 
of  diseased  silkworms  certain  vibratory  corpuscles,  but  neither  did 
he  nor  the  Italian  FilipfM,  who  studied  them  later,  connect  them 
distinctly  with  the  disease.  The  corpuscles  were  first  accurately 
described  by  Cornalia,  whence  they  are  spoken  of  as  the  corpuscles 
of  Cornalia.  The  French  Academy  charged  de  Quatrefages,  Deraisne 
and  Ptiigot  with  the  study  of  the  disease,  and  they  issued  two 
elaborate  TtDort»^Et»des  sur  Us  maladies  actuettes  des  vers  d  soie 
(1850)  and  liomeUes  Recherckes  sur  Us  maladies  aetudles  des  vers  d 
taie  (i860);  but  the  suggestions  they  were  able  to  offer  had  not  the 
effect  of  stopping  the  march  of  the  disease.  In  1865  Pasteur  under- 
took a  Government  commission  for  the  investigation  of  the  malady. 
Attention  had  been  previously  directed  to  the  corpuscles  of  Cornalia, 
and  it  had  been  found,  not  only  that  they  occurred  in  the  blood,  but 
that  they  gorged  the  whole  tissues  of  the  insect,  and  their  presence 
in  the  eggs  themselves  could  be  microsco(»cally  demonstrated. 
Pasteur  established  (i)  that  the  corpuscles  are  the  special  character- 
istic of  the  disease,  and  that  these  invariably  manifest  themselves, 
if  not  in  earlier  stages,  then  in  the  mature  moths;  (a)  that  the  cor- 
puscles are  parasites,  and  not  only  the  sign  but  the  cause  of  the 
disease;  and  (3)  that  the  disease  manifests  itself  by  heredity,  bv 
contagion  with  diseased  worms,  and  by  the  eating  of  leaves  on  which 
corpuscles  are  spread.  In  this  connexion  he  established  the  very 
important  practical  conclusion  that  worms  which  contract  the  disease 
during  their  own  life<ycle  retain  sufficient  vitality  to  feed,  develop 
and  spin  their  cocoon,  although  the  next  generation  is  invariably 
infected  and  shows  the  disease  in  its  most  virulent  and  fatal  form. 
But  this  fact  enabled  the  cultivator  to  know  with  assurance  whether 
the  worms  on  which  be  bestowed  his  labour  would  yield  him  a  harvest 
of  silk.  He  had  only  to  examine  the  bodies  of  the  moths  yielding  his 
graine:  if  they  were  free  from  disease  then  a  crop  was  sure;  if  they 
were  infected  the  education  would  assuredly  fail.  Pasteur  brought 
out  the  fact  that  the  malady  had  existed  from  remote  periods  and 
in  many  unsuspected  localities.  He  found  corpuscles  in  Japanese 
cocoons  and  in  many  specimena  whkh  had  been  preserved  for 
lengthened  periods  in  public  collections.  Thus  he  came  to  the  con- 
clusion that  the  malady  had  been  inherent  in  many  successive 
generations  of  the  silkworm,  and  that  the  epidemic  condition  was 
only  an  exaggeration  of  a  normal  state  brought  about  by  the  method 
of  cultivation  and  production  of  graine  pursued.  The  cure  proposed 
by  Pasteur  was  simply  to  take  care  that  the  stock  whence  graine  was 
obtained  should  be  nealthy,  and  the  offspring  would  then  be  healthy 
also.  Small  educations  reared  apart  from  the  ordinary  magnaneric, 
for  the  production  of  graine  alone,  were  recommended.  At  intervals  of 
five  days  after  spinning  their  cocoons  specimens  were  to  be  opened  and 
the  chrysalidesexamined  microscopically  for  corpuscles.  Should  none 
have  appeared  till  towards  the  penod  oltransformation  and  escape  of 
the  motns,  the  eggs  subsequerftly  hatched  out  might  be  depended  on 
to  yield  a  fair  crop  of  silk;  should  the  moths  prove  perfectly  free 
from  corpuscles  after  depositing  their  eggs  the  next  generation  would 
certainly  live  well  through  the  larval  stage.  For  special  treatment 
towiuds  the  regeneration  of  an  infected  race,  the  most  robust  worms 
were  tobe  selected,  and  the  moths  issuing  from  the  cocoons  were  to  be 
coupled  in  numbered  cells,  where  the  female  was  to  be  confined  till 
she  deposited  her  eggs.  The  bodies  of  both  male  and  female  were  to 
be  examined  for  corpuscles,  and  the  ens  of  those  found  absolutely 
free  from  taint  were  preserved  for  similar  "  cellular  "  treatment  in 
the  f<^owing  year.  By  this  laborious  and  painstaking  method  it 
lias  been  found  possible  to  re-establish  a  healthy  stock  of  valuable 
races  from  previously  highly-infected  breeds.  The  rearing  of  worms 
in  small  educations  under  special  supervision  has  been  found  to  be 


a  moat  effective  neaoa  of  oombating  pebrfne.  In  tiie  saaie  way  the 
rearing  of  worms  for  graine  in  the  open  air,  and  under  aa  far  as 
possible  natural  conditions,  has  pro^d  equally  valuable  towards 
the  deydopment  of  a  hardy,  vigorous  and  untainted  stock.  The 
open-air  education  was  originally  proposed  by  Chavannes  of  Laus* 
anne,  and  largely  carried  out  in  Uie  canton  of  Vaud  by  Roland,  who 
reared  his  worms  on  mulberry  trees  enclosed  within  "  manchoos  " 
or  cages  of  wire  gauae  and  canvas.  The  insects  appeared  quickly  to 
revert  to  naturalconditiona:  the  moths  brought  out  in  open  air  were 
strongly  marked,  lively  ana  active,  and  eggs  left  on  the  trees  stood 
the  severity  of  the  winter  well,  and  hatched  out  successfully  in  the 
following  season.  Roland's  cxperienoe  demonstrated  that  not  caM 
but  heat  is  the  agent  which  saps  the  constitution  of  the  allcwarm  and 
makes  it  a  ready  prey  to  disease. 

Grasserie  is  anothor  form  of  disease  inddeotal  to  the  dikworm. 
It  often  appenn  before  or  after  the  first  moult,  but  it  is  only  after  the 
fourth  that  it  appean  in  a  more  developed  form.  The  worm  attacked 
presents  the  following  symptoms:  the  skin  is  distended  aa  if  swollen, 
IS  rather  thin  and  shiny,  and  the  body  of  the  worm  seems  to  have 
increased,  that  is,  it  suffen  from  fatnesa,  or  is  dtfrairsi,  hence  its 
name.  The  disease  is  characteriaed  by  the  decomposition  of  the 
blood;  in  fact  it  is  really  a  form  of  dropsy.  The  mood  loses  its 
transparency  and  becomes  milky,  its  vdume  increases  ao  that  the 
skin  cannot  hold  it,  and  it  escapes  through  the  porea.  This  disease 
is  more  accidental  than  conta^ous  and  nrdy  takes  very  dangerous 
proportions.  If  the  attack  comes  on  a  short  time  before  maturity, 
the  worms  are  able  to  spin  aoocoon  of  a  feeble  character,  biit  worms 
with  this  disease  never  change  into  chrysalides,  but  always  die  in  the 
cocoon  before  transformation  can  take  place.  The  causes  which 
produce  it  are  not  well  known,  but  it  is  generally  attributable  to 
currents  of  cold  and  damp  air,  to  the  use  of  wet  leaves  in  feeding, 
and  to  sudden  changes  of  temperature. 

Another  cause  m  serious  loss  to  the  rearen  b  occasioned  by 
Plackerie^  a  disease  well  known  from  the  eariiest  tiroes.  Fasteur 
showed  that  the  origin  of  the  disease  proceeded  from  microacopic 
organisms  called  ferments  and  vitrioa.  One  has  only  to  ferment  a 
certain  quantity  of  mulberry  leaves,  chop  them  up  and  aquecae 
them,  and  so  obtain  a  liquid,  to  find  in  it  millions  01  ferments  and 
vitrios.  It  invariably  happens  during  the  most  active  period  of 
feeding,  three  or  four  days  after  the  fourth  moult  up  to  the  risng, 
and  gcnesally  appean  after  a  meal  of  coarse  leaves,  obtsuned  from 
mulwrries  pruned  the  same  year  and  growing  in  damp  soil.  FUUkerit 
is  an  intestinal  disease  of  the  cholera  species  and  therefore  contagious. 
The  definite  course  is  not  occauoncil  so  much  from  the  ferments 
which  exist  in  the  leaves  themselves,  but  from  an  arrest  of  the 
digestive  process  iriiich  allows  the  rapid  multiplication  of  the  farmer 
in  the  intestines.  Good  ventilation  is  indispensable  to  allow  the 
worm  to  give  out  by  transpiration  the  jpnaX,  quantity  of  water  that 
it  absorbs  with  the  waf .  Ii  this  exhalation  is  stopped  or  lessened  the 
digestion  in  its  turn  is  also  stopped,  the  leaf  remains  longer  than 
usual  in  the  intestines,  the  microbes  multiply,  invading  the  whole 
body,  and  this  brings  about  the  sudden  death  which  surprises  the 
rearers.  The  true  remedies  consist  in  the  avoidance  of  the  fermenta- 
tion of  the  leaves  by  careless  gathering,  transport  or  packing,  in 
proper  hygienic  care  in  ventilation  and  in  maintaining  a  proper 
degree  01  dryness  in  the  atmosphere  in  rainy  weather,  and  in  ttie  use 
of  quicklime  placed  in  different  parts  of  the  nursery  to  facilitate  the 
transpiration  of  the  silk-wonns. 

WHd  SUks.—Tht  ravages  of  pebiine  and  other  tUteaies  had 
the  effect  of  attracting  prominent  attention  to  the  numerous  oihct 
insects,  allies  of  the  mulberry  silkworm,  which  wpm  serviceable 
cocoons  It  had 
been  previously 
pointed  out  by 
Captain  Hutton. 
who  devoted 
great  attention 
to  the  silk  ques- 
tion as  it  affects 
the  East  Indies, 
that  at  least  six 
spcdes  of  Bambyx,  differing  from 
B.  morit  but  also  mulberry-feed- 
ing, are  Qiore  or  less  domesticated 
in  India.  These  include  B.  Uxtor, 
the  boropooloo  of  Bengal,  a  large 
species  having  one.  generation  Fic.  7. — Chinese  Tussur  Moth, 
yearly  and  (nrodudng  a  soft  flossy  ^  ntkeraea  pemyi  ( male), 
cocoon;    the    Chinese    monthly 

worm,  B,  sinensis,  having  several  generations,  and  making 
a  small  cocoon;  and  the  Madrasi  worm  of  Bengal  (A.  crorxi), 
the  Dassee  or  Dcsi  worm  of  Bengal  {B.  fortunelms)  and  B. 
arraeanensist  the  Burmese  worm— all  of  which  yield  several 
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Smentioos  bi  tlie  year  and  form  leelable  eooooos.  Besides 
these  there  are  many  other  mnlbeny-feeding  Bombyddae  in 
the  Eastt  pcindpally  belonging  to  the  genera  ThiopkUa 
and  QcMwra,  the  ooooods  of  which  have  not  attracted  cul- 
tivators The  moths  yielding  wild  silks  which  have  obtained 
attentioa   bdong    to    the   extensive   and    handsome 

family  Satwmidae,  The 
most  important  of  the 
species  at  the  present  time 
is  the  Chinese  tuasur  or 
tasar  worm,  Autheraea 
pemyi  (figs.  7, 8),  an  oak- 
feedhig  species,  native  of 
Mongolia,  from  which  is 
derived  the  greater  part  of 
the  so-called  tussur  silk 
nowimportedintoEurope. 

Fm.S.-^Cocoon  ctAnikeroiapemyL  Closdy  allied  to  this  u 

the  Indian  tossur  moth 
(fig.  9)  Antho'ata  mylitta,  found  throughout  the  whole  of 
India  feeding  on  the  bhcr  tree,  Zuypkus  jufvba,  and  on  many 
other  plants.  It  yields  a  large  compact  ooooon  (fig.  10)  of  a 
aHveiy  grey  colour, 
which  Sir  Thomas 
Ward]coiLcek,idio 
devoted  a  great 
attoant  of  attentioa 
to  the  wild-silk 


question,  succeeded 
in  reeling.  Next  in 
promJUng  qualities 
is  the  muga  or 
moonga  worm  of 
Assam,  Anther aea 
assamaf  a  species  to 
some  extent  domes- 
ticated in  its  native 
country.     The 

Fto.  9--Awihtni^  myiiUa  (female).         j^^!^.j!!^t^ 

(Smm)  yama-mai,  an  oak-feeder,  is  a  race  of  considerable 
iraportaace  in  Japan,  where  it  was  said  to  be  jealously  guarded 
affuttst  foreigners.    Its  eggs  were  first  sent  to  Europe  by 

Dudiitoe  du  Bellecourt,  French  consul- 
general  in  Japan  in  x86i;  but  early  in 
March  foUowing  they  hatched  out,  when 
p0  leaves  on  which  the  larvae  would  feed 
were  to  be  found.  In  April  a  single  worm 
got  ooJc-buds,  on  which  it  throve,  and 
ultimately  spun  a  cocoon  whence  a  female 
aaoth  issued,  from  which  Gu6rin  M6neville 
named  and  described  the  Bpedes.  A  further 
supply  of  eggs  was  secretly  obtained  by  a 
Dutch  physician  Pompe  van  Meedervoort 
in  1863,  and,  as  it  was  now  known  that  the 
worm  was  an  oak-feeder,  and  would  thrive 
'On  the  leaves  of  European  oaks,  great 
results  were  anticipated  from  the  cultiva- 
tion of  the  yama-mai.  These  expecUtions, 
however,  for  various  reasons,  have  been 
disappointed.  The  moths  hatch  out  at  a 
Fte.  la— Comi  of  period  when  oak  leaves  are  not  ready 
^alkfoca  mylitfa.    ,^^  jj^  feeding,  and  the  silk  is  by 

no  neaoa  of  a  quality  to  compare  with  that  of  the  common 
maQ)eny  worm.  The  mexaakoorie  moth  of  the  Assamese, 
AnAtr&ca  wtaanitcria,  yicMs  a  valuable  cocoon,  ai  does  also 


the  Atlas  moth,  AUccus  atlas,  which  has  an  omnivorous  larva 
found  throughout  India,  Ceylon,  Burmah,  China  and  Java. 
The  Cynthia  moth,  Attacus  cynlkia,  is  domesticated  as  a  source 
of  silk  ia  certain  provinces  of  China,  where  it  feeds  on  the  Ailan- 
thus  gf^nlosa.  The  eria  or  arrindi  moth  of  Bengal  and  Assam, 
Attacus  ricim,  which  feeds  on  the  castor-(Ml  plant,  yields  seven 
generations  yearly,  forming  loose  flossy  orange-red  and  some- 
times white  coco<ms.  The  ailanthus  silkworm  of  Europe  is  a 
hybrid  between  A.  cynthia  and  A,  ricinit  first  obtained  by 
Gu^rin  M6neville,  and  now  spread  through  many  silk-growing 
regions.  These  are  only  a  few  of  the  moths  from  which  silks  of 
various  usefulness  can  be  produced;  but  none  of  these  presents 
qvalities,  saving  perhaps  cheapness  alone,  which  can  put  them  in 
competition  with  common  silk. 

Pkysieal  and  Chemical  Relations  of  Silk. 
Common  cocoons  enclosing  chrysalides  weigh  each  from  16 
to  50  grains,  or  say  from  300  to  600  of  small  breeds  and  from 
270  to  300  of  Urge  breeds  to  the  tb.  About  one^ixth  of  this 
weight  is  jnire  cocoon,  and  of  that  one-half  is  obtainable  as  reeled 
silk,  the  remainder  consisting  of  surface  floss  or  blaze  and  oi 
hard  gummy  husk.  As  the  outer  flossy  threads  and  the  inner 
vests  are  not  reelable,  it  is  difficult  to  estimate  the  total  length 
of  thread  produced  by  the  ailkwonn»  but  the  portion  reeled 
varies  in  length  and  thickness, 
according  to  the  oooditioa 
aad  robustness  of  the  ooooon, 
in  some  breeds  giving  a  result 
as  low  as  500  metres,  aad  in 
others  900  to  1200  metres. 
Under  favouraUe  conditions 
it  is  estimated  that  zz  kilo- 
grammesof  fresh  cocoons  give 
X  kilogramme  of  raw  silk  for 
commerce,  and  about  the 
same  quantity  for  Waste 
spinning  purposes.  Sir 
Thomas  Wardle  of  Leek,  In 
his handbookonsilk published  PiO-  "-—Microacopic  appearance 
in  X887,  showed  by  a  series  of  Silk  of  Chmete  Tuiwr. 
of  measurementa  that  the  diameter  of  a  single  ooooon  thread 
or  have  varied  from  -nAni^l>  ^o  fAirtb  part  of  an  inch  in 
diameter  in  the  various  species  of  Bombyddes,  whilst  those  of  the 
Satumid»  or  wild  species  varied  from  ^i^th  to  ttVv^  P^  o' 
an  inch.  As  this  estiiaiation  presents  some  difficulties  and  diver- 
gences, the  size  of  the  thread  is  generally  defined  commercially 
by  deniers  or  decigrammes,  those  of  the  Anthereas  (wild 
silks)  being  said  to  range  from  5  to  *&  deniers  or  decigrammes, 
results  confirmed  by  actual  experience  with  the  reeled  thread. 
The  sQk  of  the  various  species  of  Antheraea  and  Attacus  is  also 
thicker  and  stronger  at  the  centre  of  the  reeled  portion  than 
towards  its  extremities;  but  the  diameter  is  much  greater 
than  that  of  conunon  silk,  and  the  filaments  under  the  microscope 
(fig.  xx)  present  the  appearance  of  flat  bands,  the  exudation 
from  the  two  splnnereU  being  joined  at  their  flat  edges.  On 
this  account  the  fibres  of  tussur  or  tussore  silk  tend  to  spb't  up 
into  fine  fibrillae  under  the  various  preparatoiy  processes  in 
manufacturing,  and  its  riband  structure  is  the  cause  of  the  glassy 
lustre  peculiar  to  the  woven  aad  finished  fibres. 

Silk  fibre  (see  Fibxbs)  consists  essentially  of  a  centre  or  core  of 
fibrmn,  with  a  covering  of  sericin  or  silk  albumen,  and  a  little  waxy 
and  cdouring  matter.  Fibroin,  which  is  analogous  to  horn,  hair 
and  like  dermal  products,  constitutes  about  75  to  82  %  oC  the  entire 
mass,  and  has  a  composition  represented  by  the  formula  CuHuNtO*. 
It  has  the  characteristic  apporance  of  pan  silk— a  brilliant  soft 
white  body  with  a  peariy  lustre — insoluSle  in  water,  aksohol  and 
ether,  but  it  dissolves  freely  in  concentrated  alkaline  solutions, 
mineral  adds,  strong  acetic  add  and  in  ammoniacal  solution  of 
oxide  of  copper.  Seridn,  which  constitutes  the  gummy  tovering 
(Fr.  rks)  of  the  fibre,  is  a  gelatinous  body  which  dissolves  rndily  w 
warm  soapy  solutions,  andin  hot  water,  in  which  on  cooling  it  lorms 
a  jellv  with  even  as  little  as  1  %  of  the  subsUnce.  It  is  preapitated 
from  hot  solutions  by  alcohol,  f ailing  as  a  white  powdar.  Its  formula 
ie  CiiHuNiOi.  According  to  P.  Bdlcy,  the  glands  of  the  sakworm 
contain  semi-liquid  fibroin  alone,  and  it  is  00  exporare  to  the  air  that 
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tbc  aurface  is  utcd  oa  by  onttfl,  inntlbmlBi  th 
into  tlw  Boic  Blubk  form  J  wrida.    SUkS  h> 

"'  ■   ■         ■    t.iso*  F.  it  «i" 

(Klrieily,  *i 

iiBB  niiffiniy  to  moIiwB  ibem  with  |Lycain  or  ■up)' 

k  it  RAdiLy  mniiuuiilKd  finm  wooJ  jtnd  other  tniiui 

'  u  alkiGiw  loluilon  o(  oiide  ol  IsJ.  which 

, _....if  n  thCHiiphiu  they  conuiii,  but  dos  iwi 

ctBnE.whkhiifi>MlrBmllutbody.  Agiin.  lilli  diHolvo  (nely 
-smnoi  nitilc  uid,  which  ii  not  the  cue  wiili  wool,  Frun 
BUbte  Shm  liUi  ii  readily  diitinpiitbed  by  the  briihi  yeUow 

Silk  UanufadurL 
Here  wc  must  dialmguiah  between  the  reeled  silk  uid  the  spun 

openttooa  pecuJiir  to  ulii,  dealing  as  they  do  with  conlJQUoui 
hbres  of  great  length,  whereas  in  the  ipun  ajtk  induatry  the  mw 
InaleriaJs  axe  treated  by  methods  analogous  to  tboae  FoUawed 
In  the  trealmeDl  oi  other  fibres  (lee  WtAVtNC).  It  is  only  Son, 
injured  and  unreclable  cooxtns,  the  husks  of  reeled  cocoona, 
ud  other  waste  from  reeling,  with  cectain  wild  sllki,  which  are 
treated  by  tht  ^jun  silk  process,  and  the  lilk  thereby  produced 
lotei  much  of  Ilie  beauty,  ■licngth  and  btiUiance  which  are 
chuacteiistic  of  the  maaufactureafioin  leeled  silk. 

FOahm  tt  JEofinf.— Whea  the  eacoau  have  b«a  nthand  the 
chiyHlkk*  tbey  camalB  an  Idlled  either  by  dry  heat  orliy  eipoHiie 
to  itcam.  AD  eaeoons  ttained  fay  the  piCDiatun  deaih  of  the 
chryiaUdes  (eM)W(),  plened  eoeDou,  and  any  (nun  other  laiun 
lendered  unreelable,  are  put  uide  for  the  apun-iilk  manufadure. 
Thea  the  niiliiiurcd  eoeooiia  are  b*  thenudvea  nned  Into  dwn 
bavins  afmilar  ihadca  of  cofaHUt  aie  and  quality  tA  fibre.  This 
S — .  I.  J . i„  •!-  mcci  of  the  rei" 

•ilk.    The  object  oE 
h)  from  1^ 

\  COfkAilUtA  the  "  raw  liLk*'  cK  commm_ „  . , „ 

natural  gum  rA  the  cxnxKU  which  holds  the  filaments  together  mvU 
be  softeoed.  the  ends  of  the  filaments  of  Ibe  required  number  ol 
cocoon*  muA  be  caught,  and'm^jla  mDIt  be  taken  (D  unwind  and 
lay  these  filamenta  toceiber,  to  ai  u  farrn  a 
strand  of  raw  nlk.    As  the  reellni  prurea 

reelablenlk  has  became  exhausted.  In  this  v 
fibre  or  itfarui  of  raw  silk  of  indefiiiile  lei 
BpjHratus  used  for  these  purpoaea  in  aom 
pnmiiive  Idad,  and  the  reeling  being  unevei 
of  inferloe  quality  and  low  value.  With 
appliances,  an  the  other  hand,  a  (killed  nA 
deTicate  touch,  can  produce  nw  silk  of  lema 

Jualily.  Accofding  to  the  method  commi 
laly  and  Fiance  Uie  cocoons  are  ler  a  fe' 
water  a  little  under  the  boiling  point,  to  wl 
alkaU  has  been  added.  A  gH  with  a  sou 
keeps  Mining  Iben  hi  Ibe  water  till  the  sill 
loose  fibres  IwhsI  get  enungled  with  the  ti 
end  ol  the  main  filament  fmaUnMn)  is  fo 
■ecured.  the  cocoons  are  transferred  to  a  b 
water  heated  u>  from  140*  to  l»*  F..  in  wl 
•ilk  it  being  reeled  off.    If  the  water  is  too 

■  repassed  through  a  correspondingguide.     1 

■re  then  croiied  or  twisted  around  each  o<li _    .   __ 

make  one  thread,  after  which  they  an  nparated  and  passed  through 
■eparata  nudea  to  the  red  imnd  which  they  an  separately  wound. 

(hey  may  be  reeled  f  nun  the  tray  In  lour  sets,  which  an  first  croMtd 
in  Doirs.  then  comfained  into  two,  and  those  two  then  croHed  and 
Ingle  strand.    The  object  ol  crotsing 
1  and  condense  the  separate  filaments 


It  is  of  great  consequence  for  the  success  of  the  rtellDg 

opentiona.  aauidlamlty  of  (malityand  evenness  and  rcgularily  of 
eEn  are  the  moat  valuable  laturea  In  raw  silk.  "^^  ->-'"  -' 
rtding  la  to  faring  togetba  the  filamenta  (tow)  f  r 

Igenenlly  lour  or  five,  faut  imketimea  up  totwent,,  . .  _ 

..  1 —  ^"--31  into  one  conlinuous.  unilDrm,  arul  regular  ilnr 


gu  mmy  and  adhesive  il  is  fourid  on  drying  that  they  have  aggluli  luted 

cocoons  are  irnmeried  in  lectaaguUr  ppioratrxl  bout  lor  abo4i1  I  doubling  and  only  lightly  spun  {tUs  b  soft,  Aoaay  and  co 
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weak);  (3)  orsumiie.  the'thfeAd  oaed  for  warpe,  nude  fiom  two  and. 
casdy  three  twuted  strands  spun  in  the  direction  contrary,  to  that 
in  which  they  are  separately  twisted*  Silks  (or  sewing  and  em- 
broidery bdottc  to  a  different  class  from  those  intended  for  weaving, 
and  thread-raaken  throw  thdr  raw  silks  in  a  manner  peculiar  to 


Nwmberimg  cf  SiUL — The  metric  system  of  weights  and  measures 
has  been  adapted  so  widely  that  it  forms  the  most  suitable  baiis  for 
the  tUnge  or  counts  of  jrams.  The  permanent  committee  of  the 
Paris  iBtcmatiooal  Congress  of  1900,  which  was  held  for  the  purpose 
of  unification  of  the  nunierotage  of  counts,  unanimously  decided — 
(a)  With  reference  to  cotton,  suk  and  other  textiles  spun  from  fibres, 
that  they  should  be  based  on  a  fixed  wewht  and  vanable  length,  the 
unit  being  one  metre  to  one  giamme.  Thus  number  100  would  be 
too  metres  per  gramme  calculated  on  the  single  strand,  (fr)  \^th 
reference  to  raw  and  thrown  silk,  in  order  to  enable  the  count  to 
show  the  degree*  of  variation  incidental  to  this  class  of  material, 
it  was  deddeq  for  a  basis  of  a  fixed  length  and  variable  count  weight. 
The  kxigth  of  skein  adopted  was  450  metres  and  the  unit  of  length 
the  hair  dederamme.  Thus  the  count  of  silk  b  expressed  by  the 
number  of  half  decigrammes  whkrh  the  length  of  450  metres  wds^ 
This  obtains  whether  in  the  single,  double  or  more  threads  joined 
toecther  in  the  doubling. 

This  l^ter  differs  very  Cttle  In  actual  practice  from  the  previous 
method  of  determination  by  the  number  of  deniere  per  470  metres, 
the  denier  betiw  calculated  on  the  et^uivalent  of  0^)531  gramme,  the 
EagHA  eqoivaient  showing  33}  deniers  pert>ne  dram  avoirdupois. 

As  the  old  systems  of  counts  have  some  technical  conveniences 
they  will  no  doubt  be  retained  for  some  time.  In  some  districts, 
e^edally  in  Yoricshire,  the  count  is  based  on  the  number  ci  yaids 
per  ounce,  and  in  othere  the  older  method  of  drams  avoirdupois  per 
1000  yard  skein.  The  English  cotton  yam  and  spun  silk  counts  are 
reckooed  upon  the  number  of  hanks  01840  yds.  in  lib  of  silk,  cotton 
being  reckoned  upon  the  sins^  thread  and  spun  silk  on  the  doubled 
or  fiai^ied  thread.  Thus  3/40*  cotton  indicates  single  40^  doubled 
to  20  hanks  by  840  yds.  to  the  Ih.,  while  ao/a  fold  spun  nlk  means  a 
single  So*  doubled  to  give  40  hanks  of  840  yds.  to  the  fl^.  All 
contimental  comUtioning  establishments  now  formulate  their  tests 
for  counts  on  the  agreement  arrived  at  by  the  International  Congress 
of   1900. 

Conrfffc'—MSf. — Snk  in  the  raw  and  thrown  state  absorbs  a  large 
amount  of  monture,  and  may  contain  a  percentage  of  water  without 
being  manifestly  damp.  As  it  is  largely  sold  by  weight  it  becomes 
necessary  to  ascertain  its  condition  in  respect  of  absofbcd  water,  and 
for  that  purpoae  official  conditioning  houses  are  established  in  all  the 
cosaderable  centres  of  nlk  trade.  In  these  the  nlk  is  tested  or  con- 
(fitioned.  and  a  certificate  of  weight  issued  in  accordance  with  the 
resolta.  The  silk  is  for  four  hours  exposed  to  a  dry  heat  of  230*  F., 
and  immediately  thereafter  w^hed.  To  the  weight  il %  is  added 
as  the  ttonnal  proportion  of  water  held  by  the  fibre. 

Seamrimg. — Up  to  this  point  the  ulk  fibre  continues  to  be  oom- 
paxadvcly  loaireleBs,  stiff 'and  hanh,  from  the  coating  of  albumin- 
ous matter  ^m  or  ph)  on  its  surface.  As  a  pretimTnaty  to  most 
subsequent  processes  the  removal  of  the  whole  or  some  portion  of 
tfau  gum  is  necessary  by  boiling-off,  scouring  or  dicreusagt.  To 
boil  on  say  300  lb  of  thrown  nlk,  about  60  lb  of  fine  white  soap  is 
riucd.  and  dissolved  in  about  aoo  gallons  of  pure  water.  This 
solution  is  maintained  at  a  heat  of  195*,  and  in  it  the  hanks  of  raw 
silk  are  immersed,  hung  on  a  wooden  red,  the  hanks  being  continually 
taroed  romd  so  as  to  expose  all  portions  equally  to  the  solvent 
iafluenoe  of  the  hot  solution.  After  being  dried,  the  banks  are  packed 
in  Eiten  bags  and  boiled  for  three  hours  in  a  weaker  soaoy  solution, 
thea  washed  out  in  pure  warm  water  and  dried  in  a  centriiunl  hydro- 
eoractor.  According  to  the  amount  of  gum  to  be  boiled  oft  the  soap 
solutions  are  made  strong  or  weak;  but  care  has  to  be  exercised  not 
to  overdo  the  scouring,  whereby  loss  of  strength,  substance  and 
lustre  would  result.  For  some  purposes — maldng  of  gauzes,  crapes, 
ioor-bolting  cloth  and  for  what  is  termed  "  souples  " — the  silk  is 
aot  Koured,  and  for  nlks  to  be  dyed  certain  dark  coIoutb  half -scouring 
is  practtaed.  The  perfect  scounng  of  nlks  removes  from  30  to  27  % 
of  their  wcMht.  according  to  the  character  of  the  silk  and  the  amount 
of  map  or  km  used  in  the  working.  Scouring  renders  all  common  silks, 
whether  white  or  yellow  in  the  raw,  a  briUtant  peariy  white,  with  a 
delicate  soft  flossy  texture,  from  the  fact  that  trie  fibres  which  were 
agglutinated  in  reeliag,  being  now  degummed,  are  separated  from 
each  other  and  show  their  individual  tenuity  in  the  yam.  I^lks  to 
be  fini^ied  white  are  at  thb  point  bleached  by  exposure  in  a  closed 
chamber  to  the  fumes  of  sulphurous  acid,  and  at  the  close  of  the  pro- 
cess the  hanks  are  washed  in  pure  cold  water  to  remove  all  traces  of 
the  add. 

Sdk  Wei^img. — Into  the  dynng  of  silk  it  is  not  here  necessary 
Co  enter,  caocpt  in  so  far  as  concerns  a  nefarious  practice,  carried 
04  in  dyc-hoisses,  which  has  exercised  a  most  detrimental  influence 
on  the  silk  trade.    Silk,  we  have  seen,  loses  about  one-fourth  of  its 


wei^  in  scouring.   To  obviate  that  loss  it  has  long  been  the  practice 

to  ^e  some  danc  silks  "  in  the  gum,"  the  dye  combining  m  these 

wkh  the  gum  or  gelatinous  coating,  and  such  silks  are  known 

'^  **    Both  in  the  gum  and  in  the  boiled-off  sUte  silk  has 


the  peaJEar  tnuperty  of  imbibing  certain  metallic  salts  taigely  and 
coobniag  very  firmly  with  them,  the  fibre  remaining  to  external 


appeanmoe  untBminished  In  strength  and  lustre,  but  much  added  to 
in  aiae  and  weight.  Silk  in  the  gum,  it  is  found,  absorbs  these  salts 
more  freely  than  boiled-off';  so  to  use  it  for  weighting  there  are  these 
great  inducementa— a  saying  of  the  costly  and  tedious  boiling-ofif, 
a  saving  of  the  35%  weight  which  would  have  disappeared  in  boiling 
and  a  surface  on  which  much  greater  sophistication  can  be  practised 
than  on  scoured  nlk.  In  dveing  a  silk  black  a  certain  amount  of 
weight  must  be  added;  ana  the  common  practice  in  former  times 
was  to  make  up  on  the  silk  what  was  lost  in  the  scouring.  Up  to 
1857  the  utmost  the  dyer  could  add  was  "  wright  for  weight."  but  an 
acadentj^  discovery  that  year  put  dyers  into  the  way  of  using  tin 
salu  in  weti^hting  with  the  result  that  they  were  enabled  to  add  40  ox. 
to  scoured  nlk,  X30  oz.  to  souples  and  as  much  as  150  os.  to  spun  silks. 
This  excessive  adulteration  quickly  worked  its  own  cure  by  a  de- 
creased consumption,  and  the  wdghting  in  jiractice  in  1910  is  con- 
fined to  moderate  and  safer  limits.  The  use  of  tin  salts,  especially 
stannic  chloride,  SnCU^  enables  dyers  to  wdght  all  colours  the  same 
as  black.  In  his  *'  Report  on  English  Silk  Industiy  "  to  the  Royal 
Commisnonon  Technical  Instruction  (1885)  Sir  Tnomas  Waxdle  of 
Leek  says>— 

'*  Colours  and  white  of  all  Ipossible  shades  can  very  easily  be  im- 
parted to  this  compound  of  silk  and  tin,  and  this  method  is  becoming 
extensively  used  in  Lyons.  Thus  wdghting,  whkh  was  until  recently 
thought  to  apply  only  to  black  nlks,  and  trom  which  coloured  silks 
were  comparatively  free,  is  now  cheapeiuM  and  deteriorating  the 
latter  in  pretty  much  the  same  ratio  as  the  former.  Thus  the  proto- 
and  per-salts  of  iron,  as  well  as  the  proto-  and  ner^salts  of  tm,  in- 
cluding- also  a  laige  variety  of  tannin,  sumac,  aivi-divi,  chestnut, 
valonia,  the  acacias  (Areca  Catechu  and  Acacia  Catechu  from  India), 
from  which  are  obtained  cutch  and  gamluer,  &c.,  are  no  longer  used 
solely  as  mordants  or  tinctorial  matters,  but  mainly  to  serve  the 
object  of  converting  the  nlk  into  a  greatly<«xpanded  nbre*  consisting 
of  a  conglomeration  of  more  or  less  of  thcae  substances." 

Sugar  also  is  employed  to  weight  silk.  On  thia  adulterant  Sir 
Thomas  Wardle  remarks: — 

"  With  a  solution  of  sugar,  silk  can  have  its  weight  augmented 
from  I  oz.  to  3  oz.  per  lb.  I  am  not  quite  sure  that  this  method  of 
weighting  was  not  first  used  by  the  throwsters,  as  sugar  is  known  to 
have  been  used  for  adulterating  and  k)ading  gum  silk  for  a  very  long 
time,  and  then  the  idea  was  afterwards  applied  to  silk  after  the 
dyeing  operations.  It  is  much  resorted  to  for  weighting  coloured 
sflks  by  dyera  on  the  continent,  and,  though  a  very  clumsy  method, 
no  substitute  has  been  found  so  cheap  and  easy  of  applkation. 
Bichloride  of  tin,  having  chemical  affinity  for  silk  fibre,  mds  fair  to 
extinguish  the  use  of  fiogUj  which,  from  its  hynometric  qualities, 
has  a  tendency  to  ruin  the  nlk  to  which  it  is  applied,  if  great  care  be 
not  taken  to  regulate  thequantity.  There  is  not  the  slightest  use  or 
e«use  for  the  application  of  sugar,  except  to  cheapen  the  silk  by 
about  15  to  20%." 

Wild  Silh  DyetUi.^Amoog  the  disadvantages  under  which  the 
nlks  of  the  wild  moths  k>ng  laboured  one  of  the  most  serious  was 
the  natural  colour  of  the  silks,  and  the  extreme  diflkulty  with 
which  they  took  on  dyes,  -specially  the  light  and  brillbnt  coknirs. 
For  success  in  coping  with  this  difficulty,  as  well  as  in  dealing  with 
the  whole  question  of  the  cultivation  ana  employment  of  wild  silks, 
the  unwearying  patience  and  great  skill  of  bir  Thomas  Wardle  of 
Leek  deserve  specbl  mentibn  here.  The  natural  colour  of  tussur  silk 
ba  greyish  fawn,  and  that  shade  it  was  found  impossible  to  discharge 
by  any  of  the  ordinary  bleaching  agents,  so  as  to  obtain  a  basis  for 
light  and  delicate  dyes.  Moreover,  the  chemical  character  of  the 
tussur  silk  differs  from  that  of  the  mulberry  silk,  and  the  fibre  has 
much  less  affinity  for  tinctorial  substances,  which  it  takes  up  un- 
evenly, re<^uirin^  a  btge  amount  of  dye-stuffs.  After  protracted 
expenmenting  Sir  Thomas  Wardle  was  able  in  1873  to  show  a  scries 
of  tuasurs  weu  dyed  in  all  the  darker  shades  of  colour,  but  the  lighter 
and  bright  blues,  pinks,  scarlets,  &c.,  he  could  not  produce.  Subse- 
quently Tessie  du  Motay  found  that  the  fawn  colour  of  natural  tussur 
could  oe  dischaiged  by  solution  of  permanganate  of  potash,  but  the 
oxidizing  action  was  so  rapid  and  violent  that  it  destroyed  the  fibre 
itself.  Gentler  means  of  oxidation  have  since  been  found  for  bleach- 
ing tussur  to  a  fairly  pale  ground.  The  silk  of  the  crb  or  castor-oil 
worm  (Attacus  rictnt)  presents  the  same  difficulties  in  dyeing  as  the 
common  tussur.  A  portion  of  the  eria  cocoons  are  white,  while  the 
othen  are  of  a  lively  orown  colour,  and  for  the  dydng  of  lieht  coloure 
the  btter  require  to  undergo  a  bleaching  process.  The  silk  takes  up 
colour  with  mfficulty  from  a  strong  vat,  and  b  consequently  costly  to 
dye.  Moonga  nlk  from  Antheraea  assawta  has  generally  a  rather  dark- 
brown  colour,  but  that  appears  to  be  much  influenced  by  the  leaves 
on  which  the  worm  feeds,  the  cocoons  obtained  on  the  champaca 
tree  {Michelia  champaca)  giving  a  fine  white  fibre  much  valued  in 
AsMim.  The  dark  colours  are  very  diflicult  to  bleach,  but  the  silk 
itself  takes  dyT<olours  much  more  freely  fand  evenly  than  dther 
tussur  or  cria  silk.  (F.  W.  *) 

Trade  and  Commerce. 
About  the  beginning  of  the  19th  century  the  chief  silk-produc- 
ing regions  of  tiie  world  were  the  Levant  (induding  Broussa, 
Syria  and  Persia),  India,  Italy  and  France,  the  two  first  named 
sending  the  low-priced  silk,  the  other  two  the  fine  qualities. 
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Between  1840  and  1850^  after  the  opening  of  trade  with  China, 
Urge  quantities  of  tUk  were  aent  from  the  northern  port  of 
Shanghai,  and  afterwards  also  from  the  southern  port  of  Canton. 
The  export  became  important  just  at  the  time  when  disease  in 
Europe  had  lessened  the  production  on  the  continent.  This 
increased  production  of  medium  silk,  and  the  growing  demand 
for  fine  sorts,  induced  many  of  the  cocoon-growers  in  the  Levant 
to  sell  their  cocoons  to  Europeans,  who  reeled  them  in  Italian 
fashion  under  the  name  of  "  Patent  Brutia,"  thua  piodudng 
a  very  fine  valuable  silk.  In  1857  commenced  the  eKportatioo 
of  Japan  silk,  which  became  so  fiorce  a  competitor  with  Bengal 
aUk  as  gradually  to  displace  it  in  favour;  and  the  native  ^ 
reeled  in  Bengal  has  almost  ceased  to  be  made,  only  the  best 
European  filatures,  produced  under  the  supervision  of  skilled 
Europeans,  now  coming  forward. 

China  and  Japan,  both  of  which  contribute  so  largely  to  the 
supplies  that  appear  in  European  and  American  statistics,  only 
export  their  excess  growth,  silk-weaving  being  carried  on  and 
native  silk  worn  to  an  enormous  extent  in  both  countries.  The 
other  Asiatic  exporting  countries  also  mwintsfn  native  sOk 
manufactures  which  absorb  no  inconsiderable  proportion  of 
their  raw  material.  Since  about  z88o  the  silk  production  of  the 
world  (including  only  exports  from  Uie  East)  has  more  than 
doubled,  the  variations  owing  to  partial  failiires  from  some 
countries  being  more  than  compensated  by  increase  from  othcis. 
The  supplies  available  for  European  and  American  consump- 
tion have  been  carefully  tabulated  by  the  Lyons  Chamber  of 
Commerce,  as  shown  by  the  table. 

While  the  tables  indicate  the  fluctuations  of  supply  they  show 
senerally  that  Asiatic  countries,  in  addition  to  supfNying  the  ncces^ 
■tries  for  their  home  txade,  export  to  Evrope  and  Amenca  about  three- 
fifths  of  the  whole  of  the  silk  consumed  w  Western  manufactures. 

Up  to  the  year  1 860  the  bulk  of  the  silks  from  the  East  was  shipped 
to  London,  but  subsequently,  owing  to  the  iinpoctance  of  canrinental 
demands,  a  large  jMMtion  of  the  supplies  has  been  unshipped  at 
Genoa  and  Marseilles  (especially  the  finer  reded  rilks  from  Japan 
and  Canton),  which  are  sofd  in  the  Milan  and  Lyons  markets.  Those 
for  American  consumption  are  sent  direct  by  the  Pacific  route  via 
San  Frandaco.  Table  II.  shows  the  official  annual  returns  of  silk 
imporU  into  Great  Britain  from  1880  to  1908. 

Table  Ur-Jmports  of  SUk  inio  Creai  Briiaim, 


YCMV. 

Raw  SOk. 

Knubsor 

Husks  of  Silk 

and  Waste. 

Thrown  Silk. 

SUk(indttding 

Lace,  Ac) 
Manufacture. 

1880 
1884 
1888 

1893 

189^ 

1900 
1901 
1903 

1903 
1904 
1905 

1906 

1907 

1908 

3.673.949 

4,533,703 

3,065,771 

l» 

1413,330 
1.333.480 
1,353,848 
1. 109.930 

1.337.579 
1,160,36^ 
i,036,3§8 
1,195.366 
1,110481 

55*003 

83466 
46.393 

63,933 

60,730 
48,163 

il:^ 

71450 

303,567 
333.947 
559.389 
503,777 

£S;S8 
663.677 

StSssp 
934.007 
938.113 
809,610 

13.339.935 
io,98a^3 

II4I3l36^ 

16,983,176 
14,767.610 

13,708,645 
14.330.5AI 

13.493.96I 
43.585463 
i3,oro,766 
13.069^88 
13,863,814 
11,907.661 

The  power  loom,  owipg  to  the  improvement  in  its  mediamsm,  has 
gained  a  diarinct  precedence  and  materially  increased  iu  producing 
power.  In  the  development  of  silk  manufacture  the  hand  loom  has 
uken  a  very  aecondtfy  poeitbn.  In  order  to  form  a  rdative  idea  of 
the  importance  of  the  various  countries  engaged  in  silk  manufacture, 
a  tabulation  of  the  number  of  looms  employed  in  each  country  would 
prove  an  inadequate  guide,  owing  to  the  variations  from  time  to  time 
of  the  fabrics  woven,  as  also  to  t&  difficulty  in  obtaining  trustworthy 
sutistics  of  the  number  in  acdve  Of>eration.  The  production  ana 
consomptton  of  rsw  material  shown  in  Table  III.  was  prepared  by 
Messrs  Chabri^res,  Morel  &  Co.  of  Lyons,  Marseilles  and  Milan,  and 
issued  in  1905. 

America  takes  a  premier  position  in  consumption  of  the  rsw 
material.  ThedeveSopment  and  expansion  of  sQk  manufacture, 
owing  to  the  importance  and  extent  of  the  home  market,  coupled 
with  high  protective  tariffs,  has  been  enormous.  In  1867  the  im- 
port of  raw  material  amounted  to  491.983  n>.  In  1905  a  record  was 
reached  of  17,813,133  lb.  During  the  decade  of  1808,  to  1908  the 
consumption  has  gone  on  steadily  from  about  lO  million  m  in  the 
first  five  years  to  an  average  01  15  millwn  lb  in  the  second  half 
of  the  decade.    France  comes  a  good  second  in  importance  with  a 
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Befoit  the  introduction  of  auchioeiy  ap[djcible  (0  .. .  ... ^ 

of  lilk  wute,  Ibe  lefuie  from  cocooa  reeling,  mi  alio  from  silk 
winding,  ithicta  b  now  uied  in  producing  qiuD  ailk  labria. 
hoaicry,  &c.,  wu  norly  all  dcatroyed  as  being  umIou,  with  the 
ejicoption  of  that  which  could  be  hand-mmbed  and  ^>uji  by 
means  of  the  ^'"'"ff  and'^Himuig  wheel,  i  mctbod  which  ia 
■till  practised  by  nine  of  the  pcwantiy  in  India  and  olha 
Eaiteni  countries. 

Thbtupply  of  waste  lilk  !i  dnwn  from  tbe  loDowing  aoums: 
(i)  The  silkworm,  when  commencing  tas|Aa,  emiti  a  dull,)u)lre- 
Icss  and  uneven  thrtad  with  which  it  suspends  itself  to  tbe 
twigs  and  leaves  of  the  tree  upon  which  it  has  been  feeding,  or 
to  the  stnws  provided  for  it  by  attendants  in  the  wonn-rearlng 
catlblishmeols:  thia  £nt  thiead  ia  unzeelable,  and,  moreover, 
is  often  mixed  with  straw,  leavci  and  twigs,  (s)  The  outside 
liycn  ol  tbe  tnie  cocoon  ua  too  cause  and  uneven  for  reelingl 
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SILK 


redaUe  thread,  and  in  joining  the  ends,  there  a  unavoidable 
waste,  (s)  Raw  silk,  skeins  axe  often  re-reeled;  and  in  this 
process  part  has  to  be  discarded;  this  being  known  to  the  trade 
as  gum-waste.  The  same  term — gum-waste — is  applied  to 
"  waste  "  made'  in  the  various  processes  of  silk  throwing;  but 
manufacturers  using  threads  known  technically  as  organzines 
and  trams  call  the  surplus  "  manufacturer's  waste."  Finally 
we  have  the  uncultivated  varieties  of  silks  known  as  "  wild 
silks,"  the  chief  of  which  is  tussur.  The  different  qualities  of 
"  waste,"  of  which  there  are  many,  vary  in  colour  from  a  rich 
yellow  to  a  creamy  white;  the  chief  producing  countries  being 
China,  Japan,  India,  Italy,  France  and  the  coimtries  in  the 
Near  East;  and  the  best-known  qualities  are:  steam  wastes, 
from  Canton;  knubs,  from  China  and  from  Italy  and  other 
Western  cotmtries;  frisons,  from  various  sources;  wadding  and 
blaze,  Shanghai;  china,  Hangchow;  and  Nankin  buttons; 
Indian  and  Szechuen  wastes;  punjum,  the  most  lustrous  of 
wastes;  China  curlies;  Japan  wastes,  known  by  such  terms  as 
kikai,  ostue,  &c.;  French,  Swiss,  Italian,  China,  Piedmont, 
Milan,  &c.  There  are  yellow  wastes  from  Italy,  and  many  more 
far  too  numerous  to  mention. 

A  silk  "  throwster  "  receives  his  silk  in  skein  form,  the  thread 
of  which  consists  of  a  nimiber  of  silk  fibres  wound  together  to 
make  a  certain  diameter  or  size,  the  separate  fibre  having 
actually  been  spun  by  the  worm,  and  this  fibre  may  measure 
anything  from  500  to  1000  yds.  in  length.  The  silk-waste  spinner 
receives  his  silk  in  quite  a  different  form:  merely  the  raw 
material,  packed  in  bales  of  various  sizes  and  weights,  the  contents 
being  a  much-tangled  mass  of  all  lengths  of  fibre  mixed  with 
much  foreign  matter,  stich  as  ends  of  straws,  twigs,  leaves, 
worms  and  chrysalis.  It  is  the  spinner's  business  to  straighten 
out  these  fibres,  with  the  aid  of  machinery,  and  then  to  90 
join  them  that  they  become  a  thread,  which  Is  known  as 
spun  silk. 

There  are  two  distinct  kinds  of  sptm  silk — one  called  "  schappe  " 
and  the  other  "  spun  silk  "  or  "  discharged  spun  silk."  All 
silk  produced  by  the  worm  is  composed  of  two  substances — 
fibroin,  the  true  thread,  and  seridn,  which  is  a  hard,  gummy 
coating  of  the  "  fibroin."  Before  the  silk  can  be  manipulated 
by  machinery  to  any  advantage,  the  gum  coating  must  be 
removed,  really  dissolved  and  washed  away — and  according 
to  the  method  used  in  achieving  this  operation  the  result  is 
either  a  "schappe**  or  a  "discharged  yam."  The  former, 
"schapping,"  is  the  French,  Italian  and  Swiss  method,  from 
which  the  sUk  when  finished  is  neither  so  bright  nor  so  |^>od  in 
colour  as  the  "  discharged  silk  ";  but  it  is  very  clean  and  level, 
and  for  some  purposes  absolutely -essential,  as,  for  instance,  in 
velvet  manufacture. 

Sciaf^ping* — ^The  method  is  as  follows:  If  waste  nlk  is  piled  in 
a  heap  in  a  damp,  warm  place,  and  kept  moist  and  warm,  the  gum 
will  in  a  few  days*  time  begin  to  ferment  and  loosen,  and. can  then 
be  washed  off,  leavirig  the  true  thread  soft  and  supple;  but  the  smell 
caused  by  the  fermentation  w  so  offensive  that  it  cannot  be  practised 
in  or  near  towns.  Therefore  schappe  spinners  place  their  degumming 
plant  in  the  hills,  near  or  on  a  stream  of  pure  water.  The  waste  silk 
IS  put  into  iaige  kilns  and  covered  with  hot  water  (temperature 
1 70*  F.).  These  are  then  hermetically  closed,  and  left  for  a  fe^  houn 
for  the  gum  to  ferment  and  loosen.  When  thoroughly  softened — the 
time  occupied  depending  on  the  heat  of  the  water  and  nature  of  the 
silk-^the  contents  of  the  kiln  are  taken  out  and  placed  into  vats  of 
hot  water,  and  allowed  to  soak  there  for  some  time.  Thence  the 
silk  is  taken  to  a  washing  machine,  and  the  loosened  gum  thoroughly 
washed  away.  The  silk  is  then  partly  dri6d  in  a  hydro-extractor, 
and  afterwards  put  in  rooms  heated  by  steam-pipes,  where  the 
dryins  is  completed. 

Dischargine  "  is  the  method  generally  used  by  the  English,  and 
results  in  a  silk  having  brilliance  and  purity  of  cobur.  In  this 
process  the  ulk  waste  is  put  into  strong,  open-meshed  cotton  bags, 
made  to  hold  (in  accordance  mih  the  wish  of  individual  spinners) 
from  I  lb  to  5  &>  in  weight.  When  about  100  lb  of  silk  has  been 
baraed,  the  whole  is  placra  in  a  large  wooden  tub  and  covered  with 
boutng  water  in  which  12  to  20  tb  01  white  curd  soap  has  previously 
been  dissolved.  In  this  the  silk  is  boiled  from  one  to  two  hours, 
than  taken  out  and  put  through  a  hydro-extractor  to  remove  the 
dirty  gummy  solution.  Afterwards  it  is  put  into  another  tub  of 
soapy  liquor,  and  boiled  from  one  to  one  and  a  half  hours.  It  is 
then  once  more  hydro-extracted,  and  finally  taken  to  a  stove  and 
dried.    "  Discharged  silk  "  must  be  tnUrdy  fftt  from  gum  when 


finished,  where  "  ichappe>'*  contains  a  percentage  of  gai 
times  as  much  as  20%. 

From  this  stage  both  daises  of  silk  receive  much  the  same  treat- 
ment, differing  widely  in  detail  in  different  mills  and  districts. 

Conditioming. — ^The  "  degummed  silk."  after  it  is  dried,  b  allowed 
to  absorb  a  certaun  amount  of  moisture,  and  thus  it  becomes  soft 
and  (>liable  to  the  touch,  ana  properly  conditioned  for  worldng  by 
machinery. 

Beating. — ^When  the  waste  contains  any  large  percentage  of  worm 
or  chryssdis,  it  w  taken  to  a  "  cocoon  beater,  a  machine  which  has 
a  laire  revolving  disk  on  which  the  silk  is  put,  and  while  revolviiw 
slowly  is  beaten  by  a  leather  whip  or  flail,  which  loosens  the  ulk  and 
knocks  out  the  wormy  matter.  After  the  beating,  the  silk  presents 
a  more  loose  appearance,  but  is  still  tangled  and  mixed  in  length  of 
fibre.  The  object  of  the  spinner  at  this  point  is  to  straighten  out  the 
Ungtes  and  lumps,  and  to  lay  the  fibres  paralld:  the  first  machine 
to  assist  in  thb  process  being  known  as  an  opening  machine,  and 
the  second  as  a  filling  engine. 

Opening  and  Filling,— ^iht  ulk  to  be  opened  is  placed  on  a  latticed 
sheet  or  feeder,  and  thus  slowly  conveyed  to  a  series  of  rollers  or 
porcupines  (rollen  set  with  rows  of  proiectang  steel  pins),  which  hold 
the  silk  firmly  while  presenting  it  to  the  action  of  a  larne  receiving 
drum,  covered  with  a  sheet  of  vulcanized  rubber,  set  all  over  with 
fine  steel  teeth.  As  the  drum  revolves  at  a  good  speed,  the  silk  is 
drawn  by  the  steel  teeth  through  the  porcujmnes  into  the  drum  in 
more  or  less  straight  and  parallel  fibres.  When  the  teeth  are  full 
the  machine  is  stopped,  and  the  silk  stripped  off  the  drum,  then 
presenting  a  sheet-like  appearance  technicalljr  known  as  a  "  lap." 
The  lap  is  taken  to  the  filfing  engine,  which  is  similar  in  construction 
and  appearance  to  the  opener  as  far  as  the  feeding  arrangements  are 
concerned,  but  the  drum,  in  place  of  being  entirely  covered  with 
fine  steel  teeth,  is  spaced  at  intervals  of  from  5  to  10  in.  with  rows 
of  coarser  straight  teeth,  each  row  set  parallel  with  the  axle  of  the 
machine.  The  silk  drawn  by  the  rows  of  teeth  on  the  drum  through 
the  porcupine  rollen  (or  porcupine  sheets  in  some  cases)  covers  the 
whole  of  the  drum,  hooked  at  certain  intervals  round  the  tcseth; 
and  when  a  sufficient  weight  is  on  the  machine,  it  b  stopped,  and  an 
attendant  cuts,  with  a  knife,  the  silk  along  the  back  oleach  row  of 
teeth,  thus  leaving  a  fringe  of  silk  hooked  on  the  i»ns  or  teeth. 
This  fringe  of  nlk  b  placed  by  the  attendant  between  two  hii^^ed 
boards,  and  whilst  held  firmly  in  these  boards  (called  book-boards) 
b  pulled  off  the  machine,  and  b  called  a  "  strip  ";  the  part  which 
has  been  hooked  round  the  teeth  is  called  the  "  face."  and  the  other 
portion  the  "  tail."  By  these  means  the  silk  has  been  opened, 
straightened  and  then  cut  into  a  certain  length,  the  fibres  now  being 
fairly  laid  parallel  and  ready  for  the  next  operation,  known  as  silk 
dressing. 

SUk  Dressing. — Thb  is  the  process  equivalent  to  oomtnng  in  the 
wool  industry.  Its  purpose  is  to/ sort  out  the  different  lengths  of 
fibre,  and  to  dear  such  bbres  of  their  nibs  and  noils.  There  are  two 
well-known  principles  of  dressing:  one  known  as  "  flat  frame," 
giving  good  result  with  discharged  silk,  and  the  other  known  aa 
"  drcular  frame  "  dressing,  suitable  for  schappes. 

The  flat  dressing  frame  is  a  box  or  frame  holding  a  certain  number 
of  book-boards  from  the  filling  engine,  which  boaras  when  full  of  silk 
are  screwed  tightly  together  m  the  frame.  The  frame  b  capable  of 
being  raised  into  contact  with  travelling  combs,  affixed  to  an  endless 
belt  placed  round  two  metal  rollen  about  6  ft.  apart.  The  attendant 
allows  the  silk  to  enter  gradually  into  dose  contact  with  the  combe, 
which  comb  through  tm  silk  in  exactly  the  same  manner  as  a  lady 
combs  her  tresses.  In  a  circular  frame  the  silk  b  damped  between 
boards,  and  these  are  fixed  on  a  large  drum.  Thb  drum  revolves 
slowly,  and  in  its  revolution  conveys  the  fringes  of  silk  past  two 
quickly  running  smaller  combing  drums.  These  combing  drums 
being  covered  with  fine  steel  teetn  penetrate  their  oombs  through 
the  fringes  of  silk  depending  from  the  large  drum,  thus  combing 
through  the  silk.  In  each  machine  the  object  b  the  same.  First 
the  fifled  silk  is  placed  into  a  holding  receptacle,  clamped  fast.  acMl 
presented  to  combing  teeth.  These  teeth  retain  a  certain  proportion 
of  shorter  fibre  and  rough  places  and  tangled  portions  of  silk,  which 
are  taken  off  the  combs  in  a  book-board  or  wra|>ped  round  a  stick 
and  again  presented  to  the  combs.  This  fibre  again  yidds  combings 
which  will  also  be  combed,  and  so  on  for  five  or  ux  times  until  the 
combings  are  too  short,  and  are  taken  from  the  machine  and  known 
as  noils.  The  productions  from  these  sevnal  combings  are  known 
as  "  drafts  "  and  are  of  different  lengths:  the  product  of  the  filled 
silk  first  placed  in  the  dressing  frame  being  the  longest  fibre  and  of 
course  the  most  valuable. 

The  flat  frame  b  the  most  gentie  in  its  usage  of  the  ulk,  but  b  most 
costly  in  labour;  whilst  the  circular  frame,  oeing  more  severe  in  its 
action,  is  not  suitable  for  the  thoroughly  degummed  siUcs.  but  on 
the  other  hand  b  best  for  silks  containina  much  wormv  matter, 
because  the  silk  hanging  down  into  the  combing  teeth  b  thoroughly 
cleansed  of  such  foreign  matter,  which  b  deposited  under  the  machine. 
This  method  also  has  the  advantage  of  being  cheaper  in  cost  of  labour. 
Recently  a  new  machine  has  been  invented  giving  the  same  results 
as  drcular  frame :  the  silk  de(>ends  from  boxes  into  combs,  and  at  the 
same  time  has  the  gentie  action  of  the  flat  frame.  The  cost  of  the 
operations  b  as  cheap  as  the  drcular  frame,  therefore  the  machine 
combines  the  advantages  of  each  of  in  predecessors. 
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JVWb. — ^The  aoils  lemldflf  from  the  ditmiag  opendom  an 
BM  combed,  the  comb  used  bemg  nmiUr  to  thoae  used  in  the 
cotton  trade.  The  resulting  iliver  is  used  by  sQlc  spinners  who  make 
a  qxdaltty  of  spinm'ng  short  fibres,  and  the  exhaust  noila  ate  bought 
by  those  who  spin  them  up  into  "  noil  yams  on  the  same  prinaple 
as  wtaoL  The  yams  are  chiefly  used  oy  manufacturers  oc  powder 
bags.  The  noiu  are  also  in  great  demand  for  mixing  with  wool  to 
tke  fancy  effects  in  wool  doths  for  the  dress  goods  trade. 
Drafts. — ^The  drafts  from  the  dressing  frame  are  valued  in  accord- 
ice  with  their  length  of  fibre,  the  longest  being  known  as  A  or  ist 
drafta  and  ao  oo>— 

1st  and  3rd         4th  stb         6th 

Drafts.    Drafts    Drafts.    Drafts.    Drafts.    Drafts. 


quality 


B 


Shorts. 


Each  draft  may  be  worked  into  a  quality  of  its  own,  and  by  such 
means  the  most  level  yams  are  obtained.  But  occasionally  one  or 
naore  drafts  are  mixed  together,  when  price  is  the  determining  factor. 
Pnctssts  ttadiar  lo  StUt  Sphming  Industry. — The  foregoing  pro- 
cesses aie  alf  peculiar  to  the  sflk  waste  trade,  no  other  fibre  having  to 
go  throttgh  such  processes,  nor  needing  such  machinery.     In  the 


scutched,  carded,  drawn,  spun,  folded,  Ac,  in  exactly  the  same  way 
as  fine  cotton.  Snort  fibre  silks  are  still  put  through  cards  and  treated 
like  cotton :  but  the  value  of  silk  is  in  its  lustre,  elasticity  and 
strength,  which  characteristics  are  obtained  by  keeping  fibres  as  long 
as  poasihlf.  Therefore,  when  gill  drawing  machinery  was  invented, 
the  cutting  of  silk  into  short  fibres  ceased,  and  lon^  silks  are  now 
prepared  lor  spinning  on  what  is  known  as  "  long  spinning  process." 
Following  the  process  of  dressing,  the  drafts  have  to  go  through  a 
series  of  machines  known  as  preparing  machines:  the  object  being  to 
piece  up  the  leiwths  of  fibre,  and  to  prepare  the  «lk  for  spinning. 

Pftparimg  sr  uramiMg  Madnntry. — ^A  taller  or  jnll  drawing  machine 
sonsists  of  a  knurf eeding  sheet  which  conveys  suk  to  a  pair  of  rollen 
(back  roUera}.  These  rollcre  present  the  sillc  to  a  set  of  fallen  (sted 
bars  into  friuch  are  fixed  fine  sted  pins),  which  carry  forward  the  silk 
to  another  pair  of  rollera,  which  draw  the  silk  through  the  pins  of  the 
fallen  and  present  it  to  the  rollen  in  a  continuous  way,  thus  forming 
a  ribbon  of  sflk  called  a  "sliver."  Thefallen  are  travelled  forwards 
by  means  of  screws,  and  when  at  the  end  of  the  screw  are  dropped 
automatically  into  the  thread  of  a  recdving  screw  fixed  bdow,  which 
carries  the  fallen  back  to  thdr  starting  point  to  be  risen  by  cams  into 


the  top  pair  of  screws  thus  to  repeat  thdr  joumey. 
-jJkSfnader.-r- 

The  drafts  from  the  dresdng  frame  are  made  into  little  parcels  of  a 
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-This  is  the  first  of  the  series  of  drawing  machines. 

he  dresdng  frame  are  made  into  little  parcels  of  a 
few  ounces  in  wdi^tj  and  given  to  the  spreader,  who  opens  out  the 
sSfc  and  spreads  it  thinly  apd  evenly  on  to  the  feeding  sheet,  pladng 
a  small  portion  of  the  silk  only  on  the  sheet.  Another  portion  is 
opeocd  out  and  placed  tail  end  to  the  first  portion;  and  these  opera- 
tions are  repeated  until  the  requisite  wdght  is  H>read.  During  this 
time  the  dlk  has  been  conveyed  through  the  fallen  and  into  a  large 
recdving  drum  about  3  ft.  in  diameter,  the  silk  bdng  wrapped  thinly 
and  evoily  all  round  the  circumference  of  the  dnim.  When  the 
agrecd-on  wdght  is  on  the  dram,  the  silk  is  drawn  serosa  the  face  of 
the  drum  paraud  with  its  axle,  and  pulled  off  in  form  of  a  sheet,  and 
b  called  a  lap.  This  lap  is  thin,  but  presents  the  fibres  of  silk  now 
(oined  and  overlapped  in  a  continuous  form^  the  length  measured 
by  the  ciicamference  of  the  dram.  This  lap  is  sometimes  re-q>read 
to  make  it  more  even,  and  at  other  times  taken  to  a  drawing  machine 
which  ddiven  in  a  sliverform.  This  sliver  is  taken  throu^  a  series 
of  four  other  drawing  machines  called  "  four  head  drawing  box." 
Eight  or  more  slivera  are  put  behind  the  first  drawing  head,  con- 
veyed throttdi  the  fallen  and  made  into  one  sliver  in  front  of  the 
machine.  Tnis  sliver  b  put  up  behind  the  second  drawing;  eight  or 
more  ends  together  ran  through  the  second  head  again  into  one 
sfiv«T:  and  so  on  through  the  third  and  fourth  heads  of  drawing. 
All  these  doublings  of  the  diver  and  re-drawing  are  for  the  purpose 
of  getting  each  fimr  to  lie  paralld  and  to  make  the  sliver  of  an  equal 
vRght  over  every  yard  of  its  length.  From  the  last  head  of  drawing 
the  driver  is  taken  to  a  machine  known  as  a  gill  rover.  This  is  a 
drawing  machine  fitted  with  fallen  through  which  the  diver  is  drawn, 
bot  the  end  from  the  front  roller  b  wound  on  to  a  bobbin.  The 
machine  b  fitted  with  30  to  40  of  these  bobbins  placed  dde  by  side, 
and  its^Koduct  b  known  as  "  dubbing  roving,"  it  being  now  a  soft, 
thick  thread  'of  dik,  measuring  usually  dther  840  or  1260  yds.  to 
I  B»  weight.  Hitherto  all  the  drawing  ms  been  by  rollera  and  fallera, 
but  in  the  next  machine  the  drawing  is  done  by  rollen  only. 

Damdy  Reving  Frame. — ^This  is  a  frame  built  with  forty  or  more 
spindles.  Two  or  three  dubbing  ravings  are  put  up  whind  the 
machine  oppodte  each  spindle:  each  end  b  suided  separatdy  into 
bad^  rollers  and  thence  between  smaller  rollers,  known  as  carrier 
loOers,  to  the  front  rollers.  The  back  rollere  revolve  dowly,  the  front 
fttUera  quickly,  thus  drawing  the  rovings  out  into  a  thinner  sixe  or 
coant.  The  product  b  wound  on  to  the  bobbin  by  means  of  fljrer  and 
nadlc.  and  is  known  as  dandied  or  fine  roving,  nod  b  then  ruuly  for 
tae  ^Boniag  frame 
.^^amsaff.— The  spinning  b  done  by  exactly  the  same  methods 


as  cotton  or  wonted,  via.  dther  moles,  ring  frunes,  cap  or  flyer 
frames,  the  choice  bf  machine  being  determined  by  the  sise  or  count 
of  yarn  intended  to  be  produced. 

Tmistmg  and  Doubling. — If  a  i-fold  or  3-fold  yam  is  needed,  then 
two  or  more  ends  of  the  spun  thread  are  wound  together  and  after- 
wards conveyed  to  the  twisting  frame  for  the  purpose  of  putting  the 
needed  twist  in  the  yam  necessary  for  weaving  or  other  require- 
ments. This  process  is  exactly  the  same  as  in  the  cotton  or  worsted 
industry,  ring  or  flyer  frames  bdng  used  as  desired. 

Weft  Yams. — These  are  taken  straight  from  the  spinning  frame, 
woand  on  to  a  long  paper  tube  and  to  delivered  to  the  manufacturer 
ready  to  place  in  the  loom  shuttle. 

Folded  Yams  are  hairy  after  bdng  spun  and  folded,  and  in  addition 
tomedmes  contain  nibs  and  rou^  ^aces.  The  fibre  and  nibs  have  to 
bedeanedoff  by  means  of  a  gnsdi^  machine  so  constructed  that  the 
end  of  silk  (silk  yam)  b  frictioned  to  throw  off  the  nibs^  and  at  the 
same  time  is  ran  very  ramdly  through  a  gas  flame  a  sufficient  number 
of  times  to  bum  off  the  hairy  and  fibrous  matter  without  injuring  the 
main  thread.  The  yam  b  now  ready  for  reding  into  skeins  or  for 
warping,  both  of  which  operations  are  common  to  all  the  textile 
yams.  It  may  be  washed  or  dyed  just  as  required,  dther  in  hank  or 
m  warp. 

Growth  of  Industry  and  Uses  of  Spurn  Sak,—A*  will  have  been 
gathered,  spun  dlk  is  pure  silk  just  as  much  as  that  used  by  the 
throwster.  The  spinmng  industry  has  not  decreased  in  England. 
The  number  of  mills  has  decreased,  but  machinery  now  rans  so  much 
more  quiddy  than  formeriy  that  more  yam  b  being  spun  on  fewer 
spindles.  The  American  q>inning  inotistry  shows  bttle  dgns  of 
expandon  in  spite  of  a  protective  tariff  of  some  35  %.  The  conti- 
nental spinnen  have  largdy  increased,  but  are  devdomng  into  hu^ 
syndicates,  all  woiidng  on  the  schappe  prindple  The  three  chwf 
syndicates,  one  each  in  Italy,  France  and  Switserland,  work  very 
much  together,  practically  ruling  the  prices  for  yams  and  raw 
materials. 

Spun  dlks  are  used  largdy  for  sQk  linings,  hoaierfes,  sewing  threads, 
dastlc  webbing,  lace,  plush  and  many  other  purposes,  such  as  muflkrs, 
dress  goods  and  blouse  silks;  alao  for  mixing  with  other  fibres  in  form 
of  stnpes  in  the  weaving  of  various  fabrics,  or  to  be  used  in  what  are 
known  as  mixed  goods,  t.«.  a  warp  of  dlk  and  weft  of  some  other  fibre 
or  weft  ofaQk  and  a  warp  of  cotton  or  other  fibre.  The  artide  known 
as  tussur  spun  is  prepared  in  exactiy  the  same  manner  as  other  spun 
dlks,  but  lU  chief  use  b  to  make  an  imitation  of  sealskin  known 
comroerdally  as  silk  seal.  (A.  Mbl.) 

8ILU  EDWARD  ROWLAND  (1841-1887),  American  poet  and 
educatiomst,  was  bom  at  Windsor,  Connecticut,  on  the  29th 
of  April  1841.  He  graduated  at  Yale  in  1861,  as  class  poet; 
engaged  in  business  in  Odifornia;  entered  the  Harvard  Divinity 
School  in  1867,  bi^  soon  left  it  for  a  podtion  on  the  staff  of  the 
New  York  Boemng  Mail;  and  after  teaching  at  Wadswortb  and 
Cnyahoga  Falls,  Ohio  (1868-1871),  became  prindpal  of  the  Oak- 
land High  School,  (Mfomia.  He  was  professor  of  English 
literature  at  the  univerdty  of  California  in  1874-1882.  His 
health  was  failing,  and  he  returned  to  Cuyahoga  Falls  in  1883. 
He  devoted  hiiutelf  to  literary  work,  abundant  and  largely 
anonymous,  until  hb  death  in  Geveland,  Ohio,  on  the  27th  of 
Februaiy  1887.  Much  of  hb  poetiy  was  contributed  to  the 
AOantie  Monthly,  the  Century  Magaxsne,  and  the  Overland 
Monthly.  Many  of  hb  graceful  prose  essays  appeared  in  "  The 
Contributors'  Club,"  and  others  appeared  in  the  main  body  of 
the  Atlantic.  Among  hb  works  are  a  translation  of  Rau's 
MoMorl  (1868);  The  Hermitage  end  Other  Poems  (1868);  The 
Venus  of  Milo  and  Other  Poems  (1883),  a  farewell  tribute  to  his 
California  friends;  Poems  (1887);  The  Hermitage  and  Later 
Poems  (1889);  Hermione  and  Other  Poems  (1900);  The  Prose  of 
Edward  Rowland  SHI  (1900) ;  Poems  (1902).  He  was  a  modest  and 
charming  man,  a  graceful  essaybt,  a  sure  critic  Hb  contribu- 
tion to  American  poetry  Is  small  but  of  fine  quality.  His  best 
poems,  such  as  The  Venus  of  Milo,  The  Pool's  Prayer  and 
Opportunity,  gave  him  a  high  place  among  the  minor  poeU  of 
America,  wliich  might  have  been  higher  but  for  his  early  death. 

See  A  Memorial  volume  privatdy  printed  by  his  friends  in  1887: 
and  "  Bioeraphical  Sketch  "  in  The  PoeHcol  Works  of  Edward 
Rowland  Sul  (Boston,  1906),  edited  by  Willbm  Belmont  Parker  with 
MraSUl's 


SILL  (O.Eng.  fyf,  Mid.  E.  sylU,  sdle;  the  word  appears  in  Icel. 
syU,  svill,  Swed.  syU,  and  Dan.  syili,  and  in  German,  as  Schwelle; 
Skeat  refers  to  the  Teutonic  root  swal-,  swell,  the  word  meaning 
the  rise  or  swell  formed  by  a  beam  at  a  threshold;  the  Lat.  soUa, 
from  which  comes  Fr.  seuil,  gives  Eng.  "  sole,"  also  sometimes 
used  for  "  sill "),  the  horizontal  base  of  a  door  or  window-frame. 
A  technical  dbtinction  b  made  between  the  inner  or  wooden  base 
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of  the  window-frame  and  the  stone  base  on  Which  it  tests— 
the  latter  being  called  the  sill  of  the  window,  and  the  former 
that  of  its  frame.  This  term  is  not  restricted  to  the  bases  of 
apertures;  the  lower  horizontal  part  of  a  framed  partition  is 
called  its  silL  The  term  is  sometimes  incorrectly  written  "  dlL" 
(See  Masonry.) 

SILL*  in  geoIogXi  an  intrusive  mass  of  igneous  rock  which 
consolidated  beneath,  the  surface  and  has  a  large  horizontal 
extent  in  comparison  with  its  thickness.  In  the  north-eastern 
counties  of  England  there  is  a  great  mass  of  this  kind  known 
as  the  Whin  Sill.  The  term  **  whin  "  is  used  in  many  parts  of 
England  and  Scotland  to  designate  hard,  tough,  dark  coloured 
rocks  often  of  igneous  origin,  and  the  Whin  Sill  is  a  mass  of  dolerite 
or,  more  strictly,  quartz-diabase.  Its  most  striking  character 
is  the  great  distance  over  which  it  can  be  traced.  It  starts  not 
far  north  of  Kirkby  Stephen  (Co.  Durham)  and  follows  a 
northerly  course,  describing  a  great  curve  with  its  convexity 
towards  the  west,  till  it  ends  on  the  sea-shore  at  Bamborough, 
not  far  south  of  Berwick-on-Tweed.  The  length  of  the  outcrop  is 
about  80  m.,  but  in  places  it  is  covered  with  superficial  deposits 
or  may  be  actually  discontinuous.  Near  Haltwhistle,  however, 
it  is  visible  for  about  30  m.,  and  as  it  lies  among  softer  rocks 
(limestones  and  shales),  it  weathers  out  on  a  bold  crsggy  ridge  or 
escarpment.  When  it  crosses  the  streams  the  resistant  character 
of  the  igneous  rock  is  indicated  by  waterfalls  or  "  forces,"  «,g. 
High  Force  in  Teesdale.  The  thickness  varies  from  20  to  150 
ft.,  but  averages  90  ft.  In  some  places  the  Whin  Sill  splits  up 
into  two  or  more  smaller  sills  which  may  unite,  or  one  of  them 
may  die  out  and  disappear,  and  often  small  attendant  sills, 
resembling  the  main  mass  in  petrographical  character,  appe^  in 
association  with  it.  It  is  difficult  to  estimate  the  area  over  which 
it  extends,  as  it  dips  downwards  from  its  outcrop  and  is  no  longer 
visible,  but  we  may  conjecture  that  it  q>reads  over  no  less  than 
4000  sq.  m.  underground. 

The  rocks  in  which  it  lies  belong  to  the  Carboniferous  Lime- 
stone series,  and  the  Sill  is  probably  one  of  the  manifestations  of 
the  volcanic  activity  which  occurred  during  the  later  part  of  the 
carboniferous  period.  Many  similar  sills,  often  of  large  size, 
though  none  so  great  as  the  Whin  Sill,  are  found  in  the  Scottish 
coalfields.  There  are  few  lavas  or  ash  beds  at  or  above  the 
horizons  on  which  these  intrusive  rocks  lie,  and  hence  it  has  been 
concluded  that  towards  the  close  of  that  volcanic  episode  in 
British  geological  history  the  molten  magmas  which  were  impelled 
upwards  towards  the  surface  found  a  place  of  rest  usually  within- 
the  sedimentary  rocks|  and  rarely  flowed  out  as  lavas  on  the  sea- 
bottom  (the  intrusive  succeeding  the  effusive  phase  of  volcanic 
action).  In  the  Carboniferous  rocks  the  Whin  Sill  lies  almost 
like  an  interstratified  bed,  following  the  same  horizon  for  many 
miles  and  hardly  varying  more  in  thickness  than  the  sedimentary 
bands  which  accompany  it.  This,  however,  is  true  only  on  a 
large  scale,  for  where  the  junaions  are  well  exposed  the  igneous 
rock  frequently  breaks  across  the  layers  of  stratification,  and 
sometimes  it  departs  quite  suddenly  from  one  horizon  and  passes 
to  another,  where  again  for  a  time  it  continues  its  apparently 
regular  course.  Its  intrusive  character  is  also  shown  by  the 
emission  of  small  veins,  never  very  persistent,  cutting  the 
sediments  above  or  below  it.  In  addition,  it  bakes  and  hardens 
the  adjacent  rocks,  both  below  and  above,  and  this  proves  that 
the  superjacent  beds  had  already  been  deposited  and  the  molten 
diaoase  forced  iu  way  along  the  bedding  planes,  as  nattiral 
lines  of  weakness.  The  amount  of  contaa  alteration  is  not 
usually  great,  but  the  sandstones  are  hardened  to  quartzites, 
the  shales  become  brittle  and  splintery,  and  in  the  impure 
limestones  many  new  calc-silicates  are  produced. 

The  Whin  SUl  consists  of  a  dark-green  granular  diabase,  in 
which  quartz  or  micropegmatite  appears  as  the  last  product  of 
ciystallization.  It  is  not  usually  vesicular  and  is  not  porphyritic, 
though  exceptions  may  occasionally  be  noted.  At  both  the  upper 
and  the  under  surface  the  diabase  becomes  much  finer  grained, 
and  the  finest  intrusive  veinlets  which  enter  the  surrounding 
rocks  may  even  show  remains  of  a  glassy  base.  These  phenomena 
are  due  to  the  rapid  cooling  when  the  magma  was  in  contact  with 


the  sediments.  No  ash  beds  accompany  the  Whin  Sill,  but  then 
are  certain  dikes  which  occur  near  it  and  probably  belong  to  the 
same  set  of  injections.  In  many  places  the  diabase  is  quarried  as 
a  road-mending  stone. 

The  great  Palisade  crap  of  the  Hudson  river,  which  is  an  almost 
exact  parallel  to  the  Whin  Sill,  is  an  enormous  sheet  of  igneous  rock 
exposed  among  the  Triassic  beds  of  New  Jersey  and  New  York.  It 
has  an  outcrop  which  is  about  100  m.  long;  its  thickness  is  said  to  be 
in  places  800  ft.,  though  usually  not  above  300  to  vao  ft.  Like  the 
Whin  Sill  the  rock  is  a  quartz-diabase  occasionally  passing  into 
oKvine-diabase.  especially  near  its  edges.  The  Palisaae  diabase  is 
compact,  non-ve«cular  and  non-porphyritic  as  a  rule.  It  follows  the 
bedding  planes  of  the  sedimentaiy  rocks  into  which  it  was  injected, 
but  breaks  across  them  locally  and  produces  a  considerable  amount 
of  contact  alteration.  In  New  Jersey,  however,  there  is  also  an  ex- 
tensive development  of  eflfumve  rocks  which  are  olivine-basaltSt  and 
by  their  slaggy  surfaces,  the  attendant  ash-beds  and  their  strictly 
conformable  mode  of  occurrence,  show  that  they  were  true  lavas 
poured  out  at  the  surface.  There  can  be  little  doubt  that  they  bdong 
to  the  same  period  as  the  Palisade  trap,  and  they  are  consequently 
Uter  than  the  Whin  SiU. 

These  ereat  sheets  of  igneous  rock  intruded  into  cold  and  nearly 
horixontal  strata  must  have  S(^dified  very  gradually.  Their  edges 
are  fine  grained  owing  to  their  having  beta  rapidly  chilled,  and  the 
whole  mass  is  usually  divided  by  joints  into  vertical  columns,  which 
are  narrower  and  more  numerous  at  top  and  base  and  broader  in 
the  centre.  Where  exposed  by  denudation  the  rocks,  owing  to 
this  system  of  j<Mnting,  tend* to  present  a  nearly  vertical,  mural 
escaroment  which  seems  to  consist  of  polygonal  pillars.  The  name 
"  Palisade  trap  "  expresses  this  type  01  scenery,  so  characteriauc  of 
intrusive  nils,  and  very  fine  examples  of  it  may  be  seen  on  the  banks 
of  the  Hudson  river.  In  Britain  it  is  no  less  clearly  shown,  as  by  the 
Sill  at  Stirling  on  which  Wallace's  Monument  is  placed;  and  by  the 
weU-known  escarpment  of  Salisbury  Crags  which  fronts  the  town  of 
Edinburgh. 

In  theTertiary  vokanic  district  of  the  West  of  Scotland  and  North 
Irdand,  induding  Skye,  Mull  and  Antrim,  innumerable  sills  occur. 
Perhaps  die  best  known  is  the  Sciur  of  Eiggt  which  forms  a  high  rictee 
terminating  in  a  vertical  cliff  or  Sdur  in  the  island  of  Eigg,  one  of  the 
inner  Hebndes.  At  one  time  it  was  supposed  to  be  a  lava-flow, 
but  A.  Harker  has  maintained  that  it  is  of  intruuve  origin.  This  Sll 
occupies  only  a  small  area  as  compared  with  those  above  described. 
Its  length  is  about  two  and  a' half  miles  and  its  breadth  about  a 
quarter  of  a  mile.  On  the  east  nde  it  terminates  in  a  great  cliff  from 
^00  to  400  ft.  high,  rising  from  a  steep  slope  bek>w.  This  diff  is 
beautifully  cdumnar.  ana  shows  also  a  horizontal  banding,  simulat- 
ing holding.  The  back  of  the  intrusive  sheet  is  a  long  ridge  sloping 
downwards  to  the  west.  The  rock  of  which  the  Sdur  ot  Eigg  consists 
is  a  vdvety  black  pitchstone.  conuinfaig  large  shining  crystals  of 
felspar;  it  is  dull  or  cryptocrystalline  in  places,  but  its  glassy  char* 
acter  is  one  of  iu  most  remarnble  pecoliaurities. 

In  the  Tertiary  volcanic  series  of  Scotland  and  Ireland  intrusive 
sheets  build  up  a  great  part  of  the  geoloncal  succession.  They  are 
for  the  most  part  oUvine-basalts  and  d^erites,  and  while  smne  of 
them  are  nearly  horisontal,  others  are  inclined.  Among  the  lavas  of 
the  basaltic  plateaus  there  is  great  abundance  of  sills,  which  are  so 
numerous,  so  thin  and  so  neariy  concordant  to  the  bedding  of  the 
effusive  rocks  that  there  is  great  difficulty  in  distingui^ing  them. 
As  a  rule,  however,  they  are  more  perfectly  columnar,  more  coarsely 
crystalline  and  less  vesicular  than  the  igneous  rocks  which  consob- 
dated  at  the  surface.  These  sills  are  harder  and  more  resistant  than 
the  tuffs  and  vesicular  lavas,  and  on  the  hill  slopes  their  presence  is 
often  indicated  by  small  vertical  steps,  whUe  on  the  cliff  laces  their 
columnar  jointing  is  often  very  conspicuoua. 

On  modern  volcanoes  intrusive  shceu  are  sddom  visible  except 
where  erowon  has  cut  deep  valleys  into  the  mountains  and  exposed 
their  interior  structure.  This  is  the  case,  for  example,  in  Ireland. 
Teneriffe,  Somma  and  Etna  and  in  the  volcanic  islands  of  the  West 
Indies.  In  their  origin  the  deep-seated  injections  escape  notice; 
many  of  them  in  fact  bdong  to  a  period  when  superficiai  forms  of 
volcanic  action  have  ceased  and  the  orifices  of  the  craters  have  been 
obstructed  by  ashes  or  plugged  by  hard  crysulline  rock.  But  in  the 
volcanoes  of  the  Sandwich  Islands  the  craters  are  filled  at  times  with 
liquid  basalt  which  suddenly  escapes,  without  the  appearance  of  any 
lava  at  the  surface.  The  mdten  rock,  in  such  a  case,  roust  have  found 
a  passage  underground,  following  some  bedding  plane  or  fissure,  and 
giving  nae  to  a  dike  or  sUl  among  the  older  lavas  or  in  the  sediment- 
ary rocks  beneath.  Many  of  the  great  sills,  however.'  may  have 
been  connected  with  no  actual  volcanoes,  and  may  represent  great 
supplies  of  igneous  magma  which  rose  from  beneath  but  never 
actually  reached  the  eanh's  surface. 

The  connexion  between  sills  and  dikes  is  very  close;  both  of  them 
are  of  subterranean  consolidation,  but  the  dikes  occupy  vertical  or 
highly  inclined  ftnures.  while  the  sills  have  a  marked  tendency  to  a 
horizontal  position.  Accordingly  we  find  that  sills  are  most  common 
in  stratified  rocks,  igneous  or  sedimentary.  Very  frequently  sills  gi w 
in  othier  cases  dikes  spread  out  in  a  horizontal 


rise  to  dikes,  and 

direction  and  become  sills.  It  is  often  of  considerable  importance  to 
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ifiidiiguidi  between  sills  and  lavas,  bu€  this  may  be  by  no  means 
euy.  Tbe  Sciur  of  Eigs  is  a  good  example  of  the  difficulty  in  iden- 
&pag  intrusive  masses.  Lavas  indicate  that  volcanic  action  was 
gotos  on  contemporaneously  with  the  deposit  of  the  beds  among 
whicn  they  occur.  Sills,  on  the  other  hand,  show  onl^  that  at  some 
subsequent  period  there  was  liquid  magma  working  its  way  to  ^he 
surface.  (J.  S.  F.) 

8ILLI1IAX,  BEMJAMIN  (1779-1864),  American  chemist  and 
feologist,  was  bom  on  the  8th  of  August  1779  at  Trumbull  (then 
caOod  North  Stratford),  Connecticut.  Entering  Yale  College 
in  i793f  be  graduated  in  1796,  became  tutor  in  1799,  and  in 
z8oa  was  appointed  professor  of  chemistry  and  mineralogy,  a 
position  wbkh  he  retained  tiU  1853,  when  by  his  own  desire  he 
retired  as  professor  emeritus.  Not  only  was  he  a  popular  and 
suoxssful  teacher  of  chemistry,  mineralogy  and  geology  in  the 
ooUege  for  half  a  centuzy,  but  be  also  did  much  to  improve  and 
extend  its  educational  resources,  eq>eddl]y  in  regard  to  its 
mincralogical  collections,  the  Trumbull  Gallery  of  Pictures,  the 
Medical  Institution  and  the  Sheffield  Scientific  School.  Outside 
Yale  he  was  well  known  as  one  of  the  few  men  who  could  hpld  the 
attention  of  a  popular  audience  with  a  scientific  lecture,  and  on 
account  of  his  dear  and  interesting  style,  as  well  as  of  the  uu- 
woDted  tfHeadma  of  his  illustrative  experimoits,  his  services 
were  in  great  request  not  only  in  the  northern  and  eastern  states 
but  abo  in  those  of  the  south.  His  original  investigations  were 
neither  numerous  nor  important,  and  his  name  is  b^t  known  to 
fdentific  men  as  the  founder,  and  from  x8i8  to  1838  the  sole 
editor,  of  the  American  Journal  of  Science  and  Arts — often  called 
SUlimaw^t  Journal, — one  of  the  foremost  American  scientific 
scriab.  In  x8io  he  published  A  Journal  of  Travels  in  England, 
Holland  and  Scollandt.  in  which  he  described  a  visit  to  Europe 
undertaken  in  1805  in  preparation  for  the  duties  of  his  chair.  He 
paid  a  second  visit  in  1851,  of  which  he  also  issued  an  account, 
and  am<mg  his  other  publications  were  Elements  of  Chemistry 
(1830),  and  editions  of  W.  Henry's  Chemistry  with  notes  (1808), 
and  of  R.  Bakewell's  Ceoiogy  (1827).  He  died  at  New  Haven  on 
the  24th  of  November  1864. 

His  son,  Benjaion  Siluman  (1816-1885),  chemist  and 
mineralogist,  was  bom  at  New  Haven  on  the  4th  of  December 
x8i6.  After  graduating  at  Yale  in  1837  he  beoune  assistant  to 
•bis  father,  and  in  1847  was  appointed  professor  in  the  school  of 
ipplicd  chemistry,  which  was  largely  due  to  his  efforts  and  formed 
the  nucleus  of  the  subsequent  Sheffield  Scientific  SchooL  In  1849 
he  was  af^Minted  professor  of  medical  chemistry  and  toxicology 
in  the  Medical  College  at  Louisville,  Kentucky,  but  relinquished 
that  office  in  1854  to  succeed  his  father  in  the  chair  of  chemistry 
at  Yale.  The  duties  of  this  professorship,  so  far  as  they  related 
to  the  Academic  College,  he  gave  up  in  1870,  but  he  retained  his 
oonnezimi  with  the  Medical  College  till  his  death,  which  happened 
at  New  Haven  on  the  14th  of  January  1885.  Much  of  his  time, 
especially  during  the  last  twenty  years  of  his  life,  was  absorbed  in 
making  examinations  of  mines  and  preparing  expert  reports  on 
techttkal  processes  of  chemical  manufacture;  but  he  was  also 
able  to  do  a  certain  amount  of  original  work,  publishing  papers 
on  the  chemistry  of  various  minerals,  on  meteorites,  on  photo- 
graphy with  the  electric  arc,  the  illuminating  powers  of  gas,  &c. 
A  course  of  lectures  given  by  him  on  agricultural  chemistry  in 
the  winter  of  1845-1846  at  New  Orleans  is  believed  to  have  been 
the  first  oi  its  kind  in  the  United  States.  In  1846  he  published 
Fvsl  Principles  of  Chemistry  and  in  1858  First  Principles  of 
Physics  or  Nainral  Philosophy,  both  of  which  had  a  large  circula- 
tion. In  1853  he  edited  a  large  quarto  illustrated  volume,  The 
World  of  Science,  Art  and  Industry,  which  was  followed  in  1854 
by  The  Progress  of  Scienu  and  Mechanism,  In  1874,  when  the 
looth  anniversary  of  Priestley's  preparation  of  oxygen  was 
celebrated  as  the  "  Centennial  of  Chemistry  "  at  Northumberland, 
Pk.,  where  Priestley  died,  he  delivered  an  historical  address 
on  "  American  Contributions  to  Chemistry,"  which  contains  a 
fsO  Sst,  with  their  works,  of  American  chemists  up  t6  that  date. 
From  1838  to  1845  he  was  associated  with  his  father  in  the 
fl£totship  of  the  American  Journal  of  Science,  and  from  1845 
to  the  end  of  his  life  his  name  appeared  on  the  title  page  as  one  of 
the  editocs  in  chief  . 
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8ILLIlIAinTB,arock-forming  mineral  consisting  of  aluminium 
silicate,  AlsSiOs.  It  has  the  same  percentage  chemical  composi- 
tion as  cyanite  {q.t.)  and  andalusite  {q.t.),  but  differs  from  these 
in  crystalline  form  and  physical  characters.  It  crystallizes  in 
the  orthorhombic  system  and  has  the  form  of  long,  slender 
needles  without  terminal  planes,  which  are  often  aggregated 
together  to  form  fibrous  and  compact  masses;  hence  the  name 
fibrolile,  which  is  often  employed  for  this  spedes:  The  name 
siUimanite  is  after  Boijamin  Silliman  the  elder.  There  is  a 
perfect  cleavage  in  one  direction  paralld  to  the  length  of  the 
needles.  The  colour  is  greyish-white  or  brownish,  and  the  lustre 
vitreous.  The  hardness  is  6}  and  the  specific  gravity  3*23. 
SiUimanite  is  a  characteristic  mineral  of  gneisses  and  crystalline 
schists,  and  it  is  sometimes  a  product  of  contact-metamoiphism. 
It  has  been  observed  at  many  localities;  e.g.  in  Bohemia  (the 
Faserhiesel  of  Lindacker,  1792),  with  comndum  in  the  Caraatic 
(fibrolite  of  comte  de  Boumon,  1802),  Chester  in  Connecticut 
(siUimanite  of  G.  T.  Bowen,  1824),  Monroe  in  New  York  ("  mon- 
roUte'Oi  Bamle  near  Brevik  in  Norway  ("bamlite").  Pre- 
historic implements  made  of  compact  siUimanite  are  found  in 
western  Europe,  and  have  a  certain  resemblance  to  jade  imple- 
ments. (L.  J.  S.) 

SILLY,  weakly  foolish,  stupid.  This  is  the  current  sense  of  a 
word  which  has  much  changed  its  meaning.  .•  The  O.E.  saiig 
(usuaUy  gesatig)  meant  prosperous,  happy,  and  was  formed 
from  sdl,  time,  season,  hence  happiness,  cf.  IceL  scda,  bUss; 
Gcr.  sdig,  blessed,  happy,  &c.,  probably  also  aUied  to  Lat. 
salvus,  whole,  safe.  The  development  of  meaning  is  happy, 
blessed,  innocent  or  simple,  thence  helpless,  weak,  and  so  fooUsh. 
The  old  provincial  and  Scottish  word  for  a  caul  {q.v.)  was  "  siUy- 
how,"  i.e.  "lucky  cap."  The  development  of  meam'ng  of 
"  simple,"  literaUy  "  onefold  "  (Lat.  simplex),  plain,  artless,  hence 
unlcamcid,  foolish,  is  somewhat  paraUel.  A  special  meaning  of 
"  simple,"  in  the  sense  of  medicinal  herbs,  is  due  to  the  supposition 
that  each  herb  had  its  own  particular  or  simple  medicinal  value. , 

SILURES,  a  powerful  and  warlike  tribe  in  ancient  Britain, 
occupying  approximately  the  counties  of  Monmouth,  Brecon 
and  Glamorgan.  They  made  a  fierce  resistance  to  the  Roman 
conquest  about  a.d.  48,  but  a  legionary  fortress.  (Isca  SUurum, 
Cflerleon)  was  plated  in  their  midst  and  by  a.d.  78  they  were 
overcome.  Their  town  Venta  Silurum  (Cxrwent,  6  m.  W.  of 
Chq>stow)  became  a  Romanized  town,  not  unUke  SUchester,  but 
smaller.  Its  massive  Roman  walls  still  survive,  and  recent 
excavations  have  revealed  a  town  haU  and  market  square,  a 
temple,  baths,  amphitheatre,  and  many  comfortable  houses  with 
mosaics,  &c  An  inscription  shows  that  under  the  Roman  Empire 
it  was  the  chef4ieu  of  the  SUurcs,  whose  ordo  or  county  coundl 
provided  for  the  local  government  of  the  district.       (F.  J.  H.) 

SILURIAN,  in  geology,  a  series  of  strata  which  b  here  under- 
stood to  include  those  Palaeozoic  rocks  which  lie  above  the 
Ordovician  and  below  the  Devonian  or  Old  Red  Sandstone, 
viz.  the  Llandoverian  (Valentian  of  C.  Lap  worth),  Wenlockian 
and  Ludlovian  groups  of  Great  Britain  with  their  foreign  equiva- 
lents. A  word  of  caution  is  necessary,  however,  for  in  the  early 
history  of  British  stratigraphy  the  exact  deUmitation  of  "  Silurian" 
was  the  subject  of  a  great  controversy,  and  the  term  has  been 
used  with  such  varying  significance  in  geological  literature,  that 
considerable  confusion  may  arise  unless  the  numerous  inter- 
pretations of  the  title  are  understood.  The  name  "  Silurian  " 
was  first  introduced  by  Sir  R.  I.  Murchison  in  1835  for  a  series  of 
rocks  on  the  bordtf  counties  of  England  and  Wales — a  region 
formerly  inhabited  by  the  SUures.  Murchison's  SUurian  em- 
braced not  only  the  rock  groups  indicated  above,  but  others 
below  them  that  were  much  older,  even  such  as  are  now  classed 
as  Cambrian.  About  the  same  time  A.  Sedgwick  proposed  the 
term  Cambrian  for  a  great  succession  of  rocks  which  includes 
much  of  Murchison's  SUurian  system  in  its  upper  part;  hence 
arose  that  controversy  which  l^t  so  lasting  a  mark  on  British 
geology.  In  1850  A.  d'Orbigny  suggested  the  name  "  Murchi- 
sonian  "  for  what  is  here  retained  as  the  SUurian  system.  As 
a  solution  of  the  difficulties  of  nomenclature.  Professor  C. 
Lapworth  in  1879  proposed  the  term  Ordovician  systems  (q-v-^ 
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for  those  rocks  which  had  been  the  Lower  Silurian  of  Murchison 
and  the  Upper  Cambrian  of  Sedgwick.  An  approximate  cor- 
relation of  the  usages  of  the  title  "  Silurian"  is  here  given  in 
tabulated  form: — 


Silurian. 
(Upper  Silurian 
of  some  authors.) 


Ordovidan. 
(Lower  Silurian 
of  tome  authors.) 


Cambrian. 
Upper. 
Middle. 
Lower. 


R.  L  lIurchiMMi. 


6 

ft 

u 
9 


a 

I 

<3 


A.Sed|wki. 


d 

u 
9 


a 

u 
JQ 

6 

<• 
U 


C  LspwoctB. 


■S'a 
3  o 


I 
I 


•a 

JQ 

B 

(3 


A.de  Lapfisfcat. 


E.  RoKvier. 


rSgM 


ft 


5"B 


a 
& 


3 
IB 


^^  S 
eg 


5| 


(/) 


I 


The  Silurian  rocks  are  almost  wholly  of  marine  origin  and  in- 
clude all  the  usual  phases  of  sedimentation ;  shales  and  mudstoncs, 
marls  and  limestones,  sandstones  and  grits  are  all  represented 
in  Great  Britain  and  in  most  other  countries  where  the  Silurian 
is  known.  The  majority  of  the  rocks  were  deposited  in  the  com- 
paratively shallow  waters  of  epicontinental  seas,  the  graptolitic 
shales  and  sponge-bearing  cherts  being  perhaps  the  representa- 
tives of  the  deeper  waters.  Locally,  glauconitic  limestones  and 
ironstones  (Clinton  beds)  indicate  special  conditions;  while  the 
isolation  and  desiccation  of  certain  marine  areas  (New  York) 
towards  the  close  of  the  period  gave  rise  to  beds  of  red  sandstone, 
red  marls,  gypsum  and  rock  salt.  The  hydraulic  limestone 
(Water  Lime)  of  New  York  was  probably  a  brackish-water  forma- 
tion. In  Sweden  and  elsewhere  some^of  the  limestones  and  shales 
are  distinctly  bituminous. 

Distribution. — In  the  preceding  Ordovician  period  several  well- 
marked  marine  provinces  are  indicated  by  the  fossil  contents  of  the 
rocks.  At  the  beginning  of  Silurian  time  a  general  tranigression  of 
the  sea — which  had  commenced  at  the  close  of  the  Ordovician — was 
in  progress  in  the  N.  hemisphere  (Europe  and  the  Appalachian 
region).  This  culminated  at  the  time  when  the  Wenlock  beds  and 
their  equivalents  (Niagaran  and  Oesel  beds)  were  forming  at  the 
bottom  of  a  great  periarctic  sea  or  shallow  ocean.  It  is  thus  found 
that  the  same  general  characters  prevail  in  the  Silurian  of  Britain, 
N.  America,  Scandinavia  and  the  Baltic  rerion,  Russian  Poland 
(Podolia,  Kielce,  Calicia),  the  Arctic  regions,  New  Siberia  (Kotclny), 
Olenlc  district,  Waigatsch,  N.  Zemola,  Tunguska,  Greenland, 
Grinnell  Land  and  China.  The  Bohemian  region,  comprising  central 
Bohemia,  Thuringia,  Fichtclgcbirge,  Salzburs.  Pyrenees,  Langucdoc, 
Catalonia,  South  Spain,  Elba  and  Sardinia,  alone  retained  some  of  its 
marked  individuality.  Later  in  the  period  a  gradual  withdrawal  of 
the  sea  set  in  over  the  N.  hemisphere,  affecting  the  British  area 
(except  Devon),  the  left  of  the  Rhine,  Norway  and  the  Baltic  region, 
N.  Russia,  Siberia  and  the  Ural  region,  Spitzbergen,  Greenland  and 
the  W.  states  of  N.  America.  Thus  the  later  bilurian  conditions 
heralded  those  of  the  succeeding  Devonian  and  Old  Red  Sandstone, 
and  there  is  generally  a  gradual  passage  from  one  set  of  rocks  to  the 
other  (Downtonian  of  Great  Briuin).  The  Silurian  rocks  may  occur 
in  close  continuity  with  the  upper  Ordovician.  as  in  S.  Europe;  or, 
as  in  the  typical  region,  the  Llandovery  beds  may  rest  unconformably 
upon  older  rocks;  in  N.  America  also  there  is  a  marked  uncon- 
formity on  this  horizon.  A  large  part  of  N.  America  was  apparently 
land  during  part  of  Silurian  time ;  the  lower  membere  are  found  in  the 
E.  alone,  while  the  Cayaguan  division  is  found  to  extend  farther  E. 
than  the  middle  or  Niagaran  division,  but  not  so  far  W.  The  falls 
of  Niagara  owe  their  existence  to  the  presence  of  the  hard  Lockport 
and  Guclph  beds  resting  upon  the  softer  Rochester  shales.  Most 
of  the  essential  information  as  to  the  distribution  of  Silurian  rocks 
will  be  found  in  a  condensed  form  in  the  accompanying  table  and 
map;  but  attention  may  here  be  drawn  to  tne  upper  Silurian 
(Ludlovian)  limestone  of  Cornwallis  Island,  the  mid-Silurian  lime- 
stone of  Grinnell  Land  and  the  lower  Silurian  limestone  of  New 
Siberia,    Limestones  of  lower  and  middle  Silurian  age  are  found  also 


in  Ttman,  Tunguska  and  elsewhere  in  N.  Rusua.  Rocks  of  this 
system  in  S.  America  have  been  only  superficially  studied;  they 
occur  in  the  lower  regions  of  the  Amazon,  where  they  bear  some 
resemblance  to  the  Medina  and  Clinton  stages  of  N.  America, 
and  in  Bolivia  and  Peru.    Little  is  known  ol  the  Silurian  rocks 

recorded  from  N.  Africa. 

Silurian  Life. — Our  know- 
ledge of  the  liie  of  this  period 
is  limited  to  the  inhabitants  of 
the  seas  and  of  the  brackish 
waters  of  certain  districts.  The 
remains  of  marine  organisms  are 
abundant  and  varied.  Grap- 
tolites  flourished  as  in  the  pre- 
ceding period,  but  the  forms 
characteristic  of  the  Ordo\-ician 
gave  place  early  in  the  Silurian 
to  the  single-axis  type  (.Mono- 
graptidat)  which  prevailcid  until 
the  close  of  the  period  (Rast- 
rites,  MonograpiuSt  Reiioiites 
and  Cyrtoiraptus).  As  in  the 
Ordovician  rocks,  the  grapto- 
lites  have  been  largely  cm- 
ployed  as  aonal  indicators. 
Trilobites  were  important:  the 

fenera  Calymene,  Pkacops  and 
Incrinurus  attained  their  maxi- 
mum development ;  Proetus, 
Bronteus,  Cypkaspis,  Aretkusinc 
may  be  mentioned  from  among 
many  other  genera.  The 
ostracods  LeperaiUa  and  Bry- 
rickia  are  very  abundant  locally.  A  feature  ol  great  interest  is 
the  first  appearance  of  the  remarkable  Eurypterid  crustacean 
Eurvpterus,  which  occasionally  reached  the  length  of  over  a  yard,  and 
of  the  limulids,  Neolimulus  and  Hernias^.  The  cephalopoda  were 
the  predominant  molluscs,  especially  Ortnoceras  and  various  abbrevi- 
ated or  coiled  orthoceras-like  forms  {Cyrtoceras,  Pkrapnoceras, 
Trockoceras,  Ascoceras);  there  was  also  a  Nautilus,  and  an  early 
form  of  goniatite  has  been  recorded.  C»asteropods  include  the  genera 
Platyceras,  Murckisonia  and  Belieropkan;  the  pteropod  Tentaculites 
js  very  abundant  in  certain  beds.'  The  pelecypods  were  not  very 
important  [CyPricardinia,  Cardieta  interruiia,  C.  comucopiae). 
Next  to  the  cepnalopods  in  importance  were  tne  brachiopods:  in  the 
lower  Silurian  penumerus-like  forms  still  continued  (P.  Knigkiii, 
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P.  oUongus),  but  the  spire-bearing  forms  soon  began  to  increase 
{Spirifer,  Whitfieldia,  iteristina,  Atrypd).  Other  genera  include 
Rhynckondla,  Ckonctes,  Terehratula,  Stropkomena,  Stricklandinia. 
The  bryozoa,  especially  the  bulky  rock-building  forms,  were  Ifes  in 
evidence  than  in  the  Ordovician.  The  echinoderms  were  wcU 
represented  by  thecrinoids  {Cyathocrinus,  Crotalocrinus,  Taxocrinus), 
some  of  which  are  found  in  a  state  of  beautiful  preservation  at 
Dudley  in  England,  Lockport  (New  York),  Waldron  (Indiana)  in  N. 
America  and  also  in  Gothland  in  the  Baltic.  Cystids  were  abundant, 
but  less  so  than  in  the  Ordovician;  blastoids  made  their  first  appear- 
ance. Corals,,  mostly  tabulate  forms,  flourished  in  great  abundance 
in  the  clearer  watera  and  frequently  formed  reefs  (Favosites  gotk- 
tandica,  Ilalvsiles  catentUaria,  Alveolites,  Helioltles);  tetracoralllan 
forms  include  Stauria,  Cyalhophyllum,  Cystipkyllum,  Aeemtlaria, 
Ompkyma  and  the  remarkable  Coniopkylium.  Sponges  were  repre- 
sented by  Astytospongia,  Aulocopium,  &c     The  peculiar  genera 
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Rtuplaadites  and  IsehadiUs  occur  in  the  Silurian.  Foraminifcra 
and  radidaria  also  left  their  remains  in  the  rocks.  The  most  highly 
organized  animals  of  the  Silurian  period  were  the  fishes  which  nad 
'already  made  their  appearance  in  the  Ordovtcian  rocks  of  Colorado 
and  Russia.  The  Silurian  fish  include  selachians  {Onchus,  Thytslis), 
atid  the  occurrence  of  remains  of  the  obscure  backboned  ostra- 
coderms  (placoderms)  is  particularly  worthy  of  notice  {JPUrastis, 
Opkalaspts,  Tremataspis,  Cyalhaspts,  Thelodus,  Lanarkta,  Euker- 
•spis).  Scorpions  irataesplumus)  have  been  found  in  Lanark, 
Gothland  ana  New  York.  Plant  remains  are  very  fully  repre- 
sented; land  pbnts  have  been  recorded  from  the  Hars  ana  Keller- 
wald  (H.  Potonie,  1901),  and  large  silicified  stems — up  to  a  ft.  in 
diameter — perhaps  representing  a  ginntic  seaweed  (Nematophycus), 
have  been  founa  in  Wales  and  in  Canada.  Packytheca  is  a  small 
spherical  body  often  associated  with  Nematophycus,  CtrvaneUa  is 
another  obscure  algal  plant. 

As  a  natural  result  of  the  open  character  of  the  great  Silurian 
periarctic  sea  referred  to  above,  there  are  many  points  of  resemblance 
Between  the  fauna  of  the  several  regions  of  the  N.  hemisphere;  this 
has  been  spedaily  noticed  in  the  community  not  only  of  genera  but 
of  species  between  Britain,  Sweden  and  the  interior  of  fi.  America 

(Iowa.  Wisconsin,  Illinois).  CtmiophyUnm  pyramidaU  is  common  to 
owa  and  Gothland :  Atrypa  reticMUtru,  Ortioceras  annuiatum  and  not 
a  few  others  are  common  to  Europe  and  N.  America.  An  extremely 
ioterestii^  circumstance  is  the  admixture  of  a  pcriarctic  and 
Bohemian  fatina  in  the  Australasian  re^n. 

In  a  general  sense  the  Silurian  period  was  one  of  comparative 
ooiescence  as  resards  crustal  disturbances,  and  a  relative  sinking  of 
the  bnd  was  followed  by  a  relative  elevation  aflFecting  wide  areas  in 
the  N.  hemisphere.  Local  oscillations,  such  as  those  taking  part  in 
the  formation  of  the  Salina  beds,  Ac,  were  naturally  taking  place, 
bat  the  folding  of  the  Scandinavian  mountains  and  in  the  N.  highlands 
of  Scotland  continued  throughout  the  period  accompanied  by  a  great 
amount  of  thrusting.  Volcanic  activity  was  quite  subordinate  in 
Silurian  times;  flows  of  diabase  occurred  at  the  commencement  of 
the  period  in  Bohemia,  and  evidence  of  minor  basaltic  flows  and  tuffs 
is  found  at  Tort  worth  in  Gloticestershire  and  at  a  few  localities  in  N. 
America. 


For  further  information,  see  articles  on  the  Cambrian,  Ordovician, 
Llakdovcry.  Weklock,  Ludlow  Systems  and  Groups.    (J.  A.  H.) 

SILVA,  AHTOinO  JOSlI  DA  (i  705-1 739),  Portuguese  drama- 
tist, known  as  *'  the  Jew,"  was  bom  at  Rio  de  Janeiro,  but  came 
to  Portugal  at  the  age  of  eight.  His  parents,  Jofto  Mendes  da 
SQva  and  Loarenca  Coutinho,  were  descended  from  Portuguese 
Jews  wbo  had  emigraled  to  Biazil  to  escape  the  Inquisition,  but 


in  1702  that  tribunal  began  to  persecute  the  Marranos  in  Rio, 
and  in  October  171a  Lourenca  Coutinho  fell  a  victim.  Her 
husband  and  children  accompanied  her  to  Portugal,  where  she 
figured  among  the  "  reconciled  "  in  the  aulo-da-Ji  of  the  glh  of 
July  1713,  after  undergoing  the  torment  only.  Her  husband, 
having  then  acquired  a  fixed  domicile  in  Lisbon,  settled  down 
to  advocacy  with  success,  and  he  was  able  to  send  Antonio  to  the 
university  of  Coimbra,  where  he  matricuUted  in  the  faculty  of 
law.  In  1726  Antonio  was  suddenly  imprisoned  ak)ng  with  his 
mother  on  the  8th  of  August;  on  the  i6th  he  suffered  the  first 
interrogation,  and  on  the  23rd  of  September  he  was  put  to  the 
torment,  with  the  result  that  three  weeks  later  he  could  not  Mgn 
his  name.  He  confessed  to  having  followed  the  practices  of  the 
Mosaic  law,  and  this  saved  his  life.  He  went  through  the  great 
auUhda-Ji  held  on  the  23rd  of  October  in  the  presence  of  King 
John  V.  and  his  court,  abjured  his  errors,  and  was  set  at  liberty. 
His  mother  was  only  released  from  prison  in  October  1729,  after 
she  had  undergone  torture  and  figured  as  a  penitent  in  another 
auto-da-fi.  MeanwhQe  Antonio  had  gone  back  to  Coimbra,  and 
finishing  his  course  in  1728-1729  he  returned  to  Lisbon  and 
became  associated  with  his  father  as  an  advocate.  He  found  an 
ignorant  and  corrupt  society  ruled  by  an  Immoral  yet  fanatical 
monarch,  who  wasted  millions  on  unprofitable  buildings  though 
the  country  was  almost  without  roads  and  the  people  had 
become  the  most  backward  in  Europe.  As  his  plays  show,  the 
spectacle  struck  Antonio's  observation,  but  he  had  to  criticize 
with  caution.  He  produced  his  first  play  or  opera  in  1733,  >"<! 
the  next  year  he  married  a  cousin,  D.  Leonor  Maria  de  Carvalho, 
whose  parents  had  been  burnt  by  the  Inquisition,  while  she 
herself  had  gone  through  an  aulo-da-fi  in  Spain  and  been  exiled 
on  account  of  her  religion.  A  daughter  was  bom  to  them  in 
1734,  but  the  years  of  their  happiness  and  of  Silva's  dramatic 
career  were  few,  for  on  the  5th  of  October  1737  husband  and  wife 
were  both  imprisoned  on  the  charge  of  "  judaizing."  A  slave 
of  theirs  had  denounced  them  to  the  Holy  Office,  and  though 
the  details  of  the  accusation  against  them  seem  trivial  and  even 
contradictory,  Antonio  was  condemned  to  death.  On  the  x8th 
of  October  he  was  beheaded  and  his  body  burnt  in  in  auio-da-fS'm 
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day  one  of  hii  popular  operetUi  waM  given  tt  a  Lisbon 


Tncain  Dciwevn  1733  ina  1730.  likiuoc  tne  i«idviiih  comrain,  *u 
played  by  imrionHlM:— O.  e-iiod  (iTJj).  Esoptidc  (17J*!.  Ol 
fwiiiifiH  ifa  ir«£ca  (1735),  ^n^tlrtJs  (May  ^^3^•).  Labyrvtlkt  it 

I  rraUa  (Miy  17J7)  and  J>nii^it  ic 

hoc  tVrtcbcB  an^^ii^  iho*  CDnudeiBblc 

Ivwarli^^.  MonowSJIvTpwi^ 
9d.  U  he  had  lived,  he  miiht  heve  cminci- 

Piluc.  the  Oidiury  and  Ihe  Inquitiliani 
^d  ipHitatwlIy  and  freedan.  Even  vt. 
I  eapoilinft  typea  of  Ihe  prevailiH  charla- 
liii  nbeny  dTveech  it  fit  lea  ihan  Ihil 

reau  of  the  lUs{(«  pttn,  ■  lypc  AikI  by 
Manoel  de  Mdio  <(.r,J.  Hie  worlu  bear 
i,  though  written  luuily  Id  prc«c»  thty 
qtrodund  in  ifpitation  ol  the  true  operas 

_  .    iflhepulilic    Heoualioalycicpsetof 

ml  merit,  canUning  onnctiua  St  form  with  ■  pretty  iiupinlion 
and  leal  leding.  Kii  playi  were  publiilied  in  the  Ant  two  VDlumca 
o(  a  collection  entilted  rhal»  fsmiia  perlapui.  which  wentlhrouih 

mtd  appeapod  Kparatcly  in  aoine  wfd  cditiDnL  Thit  camcdy  and 
Ibe  B.  QHUtU  have  been  reprinted  in  a  critical  edition  with  a  life  <i 
Silva  l»  Dr  MeiKle*  doe  Remcdi«  (Coimbn.  1905).  Ferdinand 
Dcnih  in  hia  Ch^t^mne  i*  ikMUi  porlat/m  (pp.  JA5-49A,  Paiii, 

varioua  compoiiiionL  Sitva  i»  the  tubject  a1»  of  icveral  laudatory 
poems  and  dnniaa.  one  ot  iwool  which  Vferecompoicd  by  Bmilian 

See  Dr  Theophilo  BraEa.  Hiihris  do  llinilia  Mrtnewi.-  a  biiia 


SriM  (Vienna,  .»6o): ., 

da    Siht.  iroS-ITJp    (Paril.    l«So)-,    Oliveira    Lima,    Ailnto,    de 

vol.  .i.   p.   34':  C-   A-   Kohnt,  -'^Brbliography  or  Work,  refalin, 
10  Aotonioloe*  d»  Silvi  and   ""      -■-      '  "  -    ' 

idt^m,  "  Martyn  ci  the  Inqujiiil 
M.  GrOnwald,  "Joat  da  Silva' 


Biblidgnphy  of  Dor 
.  JiK.  //III.  Soe.  No.  4, 
n  in  South  An.«ica.-'  ib. 
in    U„«uiid,Hfl  (1- 


(E.P«.) 

SlLVAHDl  (Lat.  riJM,  wood),  a  deily  or  iinHtoI  Ilili. 
woodlandi  not.  however,  of  the  wholly  wild  woodland,  but 
Ihat  which  borden  the  clearingl  in  a  country  not  entirely  1 
claimed.    Thus  he  Is  partly  wild  and  partly  dvilticd,  and  reSecla 


:lllcn  in  lldy,  whoM 


___ n  with  them  lo  the  farthest  limits  ol  the  empire,  even  t 

Britain,  where  we  have  many  vol ive  inscriptions  to  him,  always 
at  the  friendly  deity  dwelling  outside  the  new  clearing,  benevolent 
towards  the  settler  in  a  strange  land.  This  leading  characteristic 
ol  SUvanus  is  shown  dearly  in  Roman  literature:  Horace  writes 
of  the  "  horridi  dumela  Silvani  "  (Odts.  iii.  19)  but  he  also  calls 
him  "  tutor  finium  "  (£^>rf.ii.  11)  while  lot  Virgil  he  b"  arvonim 

ment  (Scri^,  gramaliH,  i.  101)  lelb  us  Ihat  each  holding  had  three 
Silvani— donfificu  (of  the  holding  itKlO.  at'tilii  (of  the  wilder 
pastute-tand}  and  erirtUiu  (of  the  bouodaria).   It  it  plain  that 
in  him  the  Iialbns  had  a  veiy  useful    deity,  and   in  all  these 
capacities  he  became  eilremely  pi^ular,  u  the  extnotdinaty 
number  ol  hia  inscrfptioni  shows.    Unlike  Man,  from  whom 
he  was  probably  in  origin  an  offshoot  (d.  the  Mats  Silvanu 
Cato,  Drrtruslita,  141;  see  Mau),  he  neve  made  his  way 
Ihe  towns,  but  is  almoit  the  only   Roman  deily  who  from 
to  last  retained  the  ssme  perfectly  intelligible  rustic  charai 
His  double  nature  as  deity  o[  woodland  and  cultivated  Ian 
Men  well  in  the  artistic  teproen rations  of  him;  he  cartii 
young  (tee  in  one  hand,  a  ptuning-book  in  the  other. 

See  Wiaaowa,  CuohiiikJic  ^  ManJlanttn  (1904,  p.  7B  foli.), 

(W.  W.  F. 

SILVER  (symbol  Ag,  ftom  the  Latin  arinUum,  atomic  we 


.18  (f)-i6)),a 


micalel 


noble  " 


ClymologlcaUy  the  word  "  diver  "  probably  refira  to  the  *M"lnft 
Lppearance  or  btightneai  of  the  metal.  The  Latin  arienium  U 
ognatc  with  the  Greek  ifr/vpot,  lilver,  which  in  turn  is  derived 
Run  itrrSi,  shinmg.  The  Hebrew  Kiiipk  is  connected  with 
L  root  meaning  "  to  be  pale."  Tbe  alchemists  named  it  Luna 
,r  Diana,  and  denoted  it  by  the  crescent  moon;  the  first  name 
■as  survived  in  lunar  cahiftc,  lilver  nitrate.  Silver  is  widely 
diluted  throughout  rulure,  octnining  in  minute  amount  in 
a-water,  and  in  the  mineral  kingdom  aa  the  free  metal,  tis  an 
nalgim  with  mercury  and  as  alloys  with  gold,  plMinum, 
ippet  and  other  metals.  Xative  silver  is  occasionally  met  with 
metalliferous  veins,  where  it  has  been  formed  by  the  alteration 
'  Sliver-beating  minerala.  It  cryataiiise^  in  the  cubic  sysl^n, 
jt  the  crystals  are  usually  distorted  and  indistinctly  devdoped: 
listed  wire-like  forms  ut  much  more  common.  The  best 
crystalliied  spedmena  have  been  obtained  from  Kongsberg 
"■  itway,  large  masses,  weighing  as  much  as  s  cwls.,  having 
found.  It  is  also  found  in  other  silver  mines,  especially 
of  Mexico,  Peru  and  Chile;  in  the  Lake  Superior  copper 


The  element  is  a  consti 

of  silver.  Of  these  Ib 
UtUIvty:  here  we  d 
sulphide,  AgiS.  occurs  lu 


ihides.  some 


important  are  noticed  lui 
cc  the  rarer  minerals.  Stl 
IS  the  otthochombic  acanih 
llutide.  AgiTe.  named  hev 


.g  the  dimorphjsn 


frequently  bomotphous.  This  is  illustraLcd  by  the  heiagonal 
pyrargyrilc  SAgtS  SbiSi,  and  piousllle,  SAgiSAsiSi,  and  the 
monoclinic  pytosLllpnile,  iaometic  with  pyrargytite,  and  lantho- 
couitc,  isomeric  with  ptousLite.  Other  pairs  of  isomorphous 
atgcnliferous  minerals  are;  the  cubic  polybasile,  QAgiS.SbrSa, 
and  peatceiie,  DAgiSAsiSii  and  the  germanium  minerals 
aigynidite,  4Ag,S'CeSi,  and  canBeldite.  4Ag^'(Sn,Ce)St. 

Physical  Prapaiia.—ln  appearance  silver  presents  a  pure 


nalleablei 


a  perfect 


c  lusl 


uctile  of  all  melals  with 
I  be  drawn  out  into  a  wire  180  1 
jeaten  out  to  a  thickness  of  o-oc 
imony.  bismuth  and  lead,  ho 
r  to  gold,  but  ir 


It  ii 


superior 


O'iJ- 


Its^ 


riSc  heal 


lis  specific  gravity,  1 

is  00S7O.  (RegnLult)  ot  00559  (Bun  . , 
linear  expansion  is  oooooigii.  Its  thermal  conductivity  is, 
according  to  Wiedemann  and  Franz,  superior  to  that  of  other 
metals,  being  in  the  ratio  ol  too :  74  as  compated  with  copper 
and  10o:j4  with  gold;  it  is  the  moat  perfect  conductor  of 
eleclticiiy,  standing  to  copper  in  the  tatio  100:75.  and  'o  (old 

give  «6o*7*  (Hcycock  and  Neville)  and  961°  [Becquetel);  at 
higher  temperatures  it  volalilitcs  with  the  formation  of  a  pale 
blue  vapour  (Stas).     Its  vapour  density  ha)  been  determined 


,  silver  occludes  the  oxygen  of  th 
•A  its  own  volume  of  the  gas;  the 
lenlly  telained,  fot  on  coaling  i 
e;  t)us  phenomenon  it  known  as 
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readfly  dissolves  it,  whQe  hydroflooric  add  is  without  action. 
Sulphuretted  hydrogen  is  d«»mposed  with  the  formation  of  a 
black  coating  of  silver  sulphide;  this  is  the  explanation  of  the 
black  tarnish  seen  when  silver  is  exposed  to  the  fumes  of  coal 
gas,  and  other  sulphuretted  compounds,  such  as  occur  in  eggs. 
The  so-called  "  oxidized  "  silver  is  a  copper-silver  alloy  coated 
superficially  with  a  layer  of  the  sulphides  by  immersion  in 
sodium  sulphide  or  otherwise.  SUver  combines  with  the  free 
halogens  on  beating  and  also  with  sulphur. 

MaUxvUar  siher  is  a  grey  powder  obtained  by  leaving  metallic  ztnc 
in  contact  with  silver  chloride  which  has  been  precipitated  in  the  cold 
and  washed  till  nearly  free  from  acid.  The  powder  is  separated  from 
the  zinc,  washed  with  bvdrochloric  acid,  dried  in  the  air,  and  then 
gently  heated  to  150*.  It  assumes  a  metallic  lustre  on  burnishing  or 
heating  to  redness.  It  receives  application  in  synthetic  organic 
cbeintstry  by  virtue  of  its  power  to  remove  the  halogen  atoms Trom 
aJkyl  haloids,  and  so  effect  the  combination  of  the  two  alkyl  residues. 

CoUoidal  siber  is  the  name  given  by  Carey  Lea  to  the  precipitates 
obtained  by  adding  reducing  solutions,  such  as  ferrous  sulphate, 
tartrates,  citrates,  tannin.  Ac.,  or  to  silver  loliuiona  They  dissolve 
in  water  to  form  solutions,  which  do  not  penetrate  parchment 
membrane^  hence  the  name  colloidal.  Many  other  methods  of 
preparing  these  substances  are  known.    Bredig  s  process  cqnsists  in 

Eassing  an  electric  arc  between  stiver  electnxks  under  water,  when  a 
rown  solution  is  obtained. 

Production, — ^The  economic  questions  which  attend  the 
production  of  silver  and  the  influence  which  gold  and  silver 
exercise  on  prices  are  treated  in  the  articles  Money  and  61- 
HCTAixisii;  the  reader  is  referred  to  the  former  article  for 
the  history  of  silver  production  and  to  the  topographical  headings 
for  the  production  of  specific  countries.  Since  the  middle  of  the 
19th  century  the  annual  production  has  increased:  the  following 
table  pves  the  average  annual  production  in  xooo  oz.  over 
certain  periods: — 


IS4I-I850. 

1851-1860. 

1861-1865. 

1866-1870. 

1871-1875. 

1876-1880. 

1881-1885. 

1886-1890. 

1 891-1895. 

2S090 

a8.792 

35.402 

43.052 

63.318 

78,777 

87,272 

110.356 

158.942 

1900. 

1901. 

1902. 

1903. 

1904. 

1905. 

1906. 

1907. 

1908. 

180.093 

174.851 

164,560 

170,128 

182,263 

189,830 

165,640 

184.894 

203.186 

Over  Cwo-thifds  of  the  worid's  supply  is  derived  from  Mexico  and 
the  United  States.  The  Mexican  mmes  first  sent  supplies  to  Europe 
ia  the  i6th  century,  and  during  the  period  1781-1800  yielded  two- 
thirds  of  the  worlo's  production.  Although  the  production  has  de- 
creased relatively,  yet  it  has  increased  enormously  absolutely;  in 
1900,  it  was  55,804,420  ox.,  being  second  to  the  United  States;  in 
1905  it  was  73,838,066  ox.,  establishing  a  record  for  any  ringle 
country.  The  United  States  came  into  prominence  in  about  i860,  and 
the  discovery  of  the  famous  Comstock  lode  i^  Nevada  led  to  an 
eaormoas  increase  In  the  production.  The  production  of  this  lode 
dediaed  in  1876,  but  the  total  production  of  this  country  was  in- 
creaaed  by  discoveries  in  Colorado  (Leadville)  and  Nevada  (Eureka) ; 
and  in  more  recent  years  nlver-producing  areas  in  other  states 
(Montana,  Utah,  Idaho)  have  been  exploited.  In  i860  the  pro- 
dttctioo  was  1x6,019  oz.,  which  increased  to  1,546,920  in  1861;  in 
IS72  it  was  22.254,002  ox.;  in  1888,  45,792,682;  in  x8qo,  54.516,300 
ox.;  in  1900^  57.647,000;  and  in  1905,  58,,9 18.839  oz.  S.  America  has 
furnished  European  supplies  since  the  discovery  of  the  Potosi  mines 
of  Peru  in  1533;  Bolivia  and  Chile  are  also  notable  producers.  Of 
European  producers,  Germany,  Spain  and  Austria  are  the  most 
tnporunt;  Greece,  Italy,  France,  Turkey  and  Russia  occupy 
iBcondary  positiona  The  German  mines  were  worked  in  the  loth 
orntttry;  at  the  beginning  of  the  i6th  century  the  production  was 
ever  400^000  oz.  annually;  this  dropped  in  the  following  century  to 
about  oae-half ;  it  then  recovered,  and  in  recent  times  has  enor- 
mously increased,  attaining  12.535,238  oz.  in  1905.  The  mines  of 
^aln,  neglected  tate  in  the  15th  century  on  the  advent  of  supplies 
from  Amoica,  came  into  note  in  1827;  the  output  has  since  greatly 
iacreaaed,  aaMunting  to  3.774,989  oz.  in  1905.  Austria-Hunsary 
was  producing  twice  as  much  as  Germany,  and  about  one-half  of  the 
total  European  production,  in  the  i6th  century;  the  yield  diminished 
in  the  cnsutiw  century,  to-  be  subsequently  increased.  The  output 
was  about  t,ioo.ooo  oz.  in  1905.  The  total  European  supply  was 
about  17.000.000  OS.  in  X900  and  about  18.600.000  oz.  in  1905.  Of 
other  countries  we  may  notice  Canada,  whkh  produced  4,468,225  oz. 


670.000  oz.  fai  1880  and  3*215.000  oz.  in  1901^  Australia  came  into 
notice  chiefly  by  reason  cm  the  discoveries  at  Broken  Hill.  New  South 
Wales;  these  mines  producing  36.608  oz.  in  1885,  1,016,269  in  1886. 
and  7.727.877  oz.  in  1800.  The  total  Australasian  production  in  1900 
was  14,063,244  oz.  and  14,362,639  oz.  in  1905. 

Mdalhtrgy. 
From  the  metallurgical  point  of  view,  silver  ores  may  be 
classified  as  real  silver  ores  and  argentiferous  ores.  The  former 
consist  of  silver  minerals  and  gangue  (vein  matter,  country-rock). 
The  leading  silver  minerals  are  native  silver;  argentite  or  silver 
glance,  AgaS,  usually  containing  small  amounts  of  lead,  copper 
and  tin;  dyscraslte  or  antimonial  silver,  AgiSb  to  AguSb, 
an  isomorphous  mixture  of  silver  and  antimony;  proustite 
or  light  red  silver  ore,  AgsAsSa;  pyrargyrite  or  dark  red  silver 
ore,  AgiSbSi;  stephanitc,  Ag»SbS«;  miargyrite,  AgSbSi; 
stromeyerite,  CuA^;  polybasiie,  9(CutS,Ag3S)(SbsSi,AstSs); 
cerargyrite  or  horn  silver,  AgCl;  bromite  or  bromargyrite, 
AgBr;  embolite,  Ag(Cl,Br) ;  i<^te  or  iodargyrite,  Agl.  Metalli- 
ferous products  containing  silver  arise  in  many  operations; 
the  chief  products  which  may  yield  silver  economically  are  copper 
and  lead  mattes,  burnt  argentiferous  pyrites  and  certain 
drosses  and  scums.  Argentiferous  ores  consist  of  silver-bearing 
base-metal  minerals  and  gangue.  Lead  and  copper  ores,  carrying 
silver  in  some  form  or  other,  arc  the  leading  representatives. 
The  silver  is  extracted  from  the  gangue  with  the  base  maal, 
usually  by  smelting,  and  the  two  are  then  separated  by  special 
processes  (see  Lead). 

MiUing,  i.e.  amalgamation  and  lixiviation,  is  cheaper  than 
smelting,  but  the  yield  in  silver  is  lower.  Often  it  is  more 
profitable  to  smelt  real  silver  ores  with  argentiferous  ores  than 
to  mill  them,  the  greater  cost  being  more  than  balanced  by  the 

increased  yield. 
MUlingis  practised 
mainly  in  isolated 
localities  near  the 
mine  producing 
the  ore.  As  any 
given  region  is 
opened  up  by  rail- 
ways, cheapening 
transportation, 
milling  is  apt  to 
give  way  to  smelt- 
ing. Thus  on  the  American  continent,  which  produces  the  bulk 
of  the  world's  silver,  milling  is  still  prominent  in  S.  America  and 
Mexico,  while  in  the  United  States  it  has  to  a  considerable 
extent  been  replaced  by  smelting. 

Amalgamation  is  based  on  the  property  of  quicksilver  to  extract 
the  silver  from  finely-pulverized  ore  and  collect  it  in  the  form 
of  an  amalgam..  When  the  rock  has  been  separated  from  the 
amalgam  by  a  washing  operation,  the  quicksilver  is  recovered 
by  distillation  in  an  iron  retort,  and  the  remaining  crude  retort- 
silver  melted  into  bars  and  shipped  to  a  refinery,  which  removed 
the  impurities,  the  leading  one  of  which  is  copper.  A  silver  ore 
is  either  free-milling  or  refractory,  that  is,  the  silver  mineral  is 
readily  amalgamated  or  it  is  not.  In  free-milling  ore  the  silver 
is  present  either  in  the  native  state,  or  as  chloride  or  as  simple 
sulphide.  Complex  silver  minerals  (sulph-arsenides  and  anti- 
monides)  which  are  difficult  to  amalgamate  must  be  made 
amenable  to  quicksilver,  and  the  simplest  way  of  doing  this  is 
to  convert  the  silver  into  chloride.  This  is  imperfectly  accom- 
plished, in  the  wet  way,  by  cupric  and  cuprous  chloride  solutions, 
but  completdy  so,  in  the  dry  way,  by  roasting  with  salt  (chlorid- 
izing  roasting).  According  as  a  preliminary  chloridizing  roast 
has  or  has  not  been  given,  the  process  is  classed  as  roast-amalga- 
mation or  raw-amalgamation.  The  leading  raw-amalgamation 
processes  are  the  Patio  and  Washoe;  then  follow  the  Cazo, 
Fondon  and  Krdhnke;  of  the  roast-amalgamq^ion  processes, 
the  European  Barrel  or  Freiberg,  the  Reese  River  and  the 
Franck-Tina  are  the  most  important. 
The  Patio  process,  sometimes  named  the  American-heap-amalga- 


ia  1900  and  5.974i87S  oz.  in  1905,  and  Japan,  which  produced  about  I  mation  process,  which  is  carried  out  principally  in  Mexico,  aims  at 
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Ihc  bulUon  jirodvcnl  it  hiEh-gndt,  M  rcfrvctofy  tiliiTr  minFrala  are 

where  the  clinute  it  wirm  iih]  dnr,  and  hofK- or  mule- power,  labour 
4h1  quickfilvcT  arc  cheaper  Ihan  fuel  and  waler. 

The  Wajlat  pnxcK  oC  pan-amalcamilUHi,  lumei]  rrom  the  Wathoe 
diHrict  in  Ihe  United  SuteLuthelcadlniraiir-aRuliamatianpreircu 
o[  the  United  Sutet,  when  it  wai  introduced  in  tMi  by  A.  B.  PiuL 
ll  coiuiBi  in  wol-iumpinf  eoanely  cruibed  ore.  •culii.e  (he  und> 
and  ilimes  prodund.  and  grindinE  and  amalganuting  Ihcm  in 
ucam-hcalcd  iron  paiu  with  or  without  the  me  of  chemical)  (unit 
and  copper  lulDhAle),  TiKDre«inayeontaiqa1ar«r  proponion  of 
lulphiJn  and  compki  •liver  mlnerak  than  with  the  Patn  piac«i . 
andaiill  give  a  utiifactory  enraction.  They  are  cruihed  loen-iiu 
in  a  rock-bfraLcr,  and  pulvcriacd  to  pau  a  40<meth  «icve  in  a  Call' 

A  lo-itimp  mill  iifcdbj'onerock-breaherp  and  diacharftei  the  liqukd 
putp  into  lo-is  wooden  aettlinf  tank*,  9  by  5  by  H  II-,  tKe  settled 
conjcnia  of  which  art  ihotfeHed  out  and  duried  into  the  pani.  The 
pan  in  groeral  uie  ii  Ihe  eombinatun  pan.  It  hii  a  fljl  catt-iron 
bottoni,  5  feet  in  diameter,  and  wooden  aide*  about  yt  inche*  htsh, 
Ihc  lower  piti  o(  which  aic  lined  with  caat'iron.  In  the  centre  ri  a 
ha1k>w  cdAc,  through  which  paiaea  the  drlidng  ihaft,  Reared  from 

which  can  be  laiicd  and  lowered.    The  apnd  i*  6»9i>  revolution* 

Kmingtc.  To  the  bottom  and  muller  are  attached  grinding  plate* 
vfl  and  din),  which  are  replaced  when  worn!  anil  to  the  dde* 
thne  wingi  to  deflect  the  moving  pulp  toward*  the  centre,  and  Ihu* 
eftabliih  the  ncccmkary  pulp  current.  The  lower  bdc  of  the  bottom 
has  alw  a  urani-cheit.  A  it>*ump  mill  hat  4-6  pani.  which  receive 
i-ton  charecB.  In  workinf.  the  muller  ia  nivd  |  in.,  tbe  pan 
chirEcd  with  water  and  then  with  ore;  tbe  muller  i>  then  loweted. 

_.,.  ._j  .., ,._!..  .jj,j  ,^  ,h5  ,h.  „j  for  3.^  houra. 

itcam  10  *bout  90*  C.  and  kept  at  that 
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ilphidea,  which  are  worked 

covered  from  the  landa  *f I 

I  do  away  with  the  handling  of  the  wet  pulp^  and  10  otnain  a  higher 

itraclion,  M.  P-  Boi*  hat  modified  the  oniinary  (ibnt  by  making 

■e  pulp  Bowing  from  the  atampt  patt  through  a  irinding  pan.  tt 

trough  a  terie*  of  amalganiBiing  pan*  fcdlowed  by  a  niwcri  vltif 


•m  or  Hoi  proceia  the  pulverlaed  til 
.lomed  wooden  vat,  ISril  with  brine 
Ml  by  Ihc  copper,  ai  '    ' 


ckiilvo 


uon^^'  -"he 
Coi^pA.  Chile,  in  [860.  the 


KA  £ran,  Stuligan,  i9tK 

Cklaiidiuni  Raulint.—la  a  chlo 
product*  it]  eflecl  as  nucmt  chlarine  or  gueou*  hydrochloric 
acid.  The  leuUng  mgenU  ai«  (alt  (NaCl),  sulphur  tiiadde 
(SO),  produced  <n  the  rouling),  and  itcam  (H>0).  The  drcom- 
poiition  of  sill  iieiprCHcd  by2N»Cl+2SOi  -  Na^O,+SO,+ CU 
In  the  prewnce  ol  waler-vapout  the  following  reaction  taket 
place;  ZNiCl+SO,+Hrf)-Ni^0,+2HCL  Aa  aome  walcc- 
vapouT  ii  always  pment,  bydrodiloric  add  will  invariably  be 
formed  with  the  chlurine.  The  loattlnc  is  curled  on  in  hand 
and  mechaiucal  revoberatory  (umaces,  and  occationally   in 

The  Europam  Btrrrl  at  FrtOtrt  procea  coniin: 
■pmndore  with  aalt  which  convent  the  silver  lulphl 
The  mat*,  along  irilh  certain  pioportion*  of  water 
mercury,  it  then  placed  in  barrela,  wtuch  are  nude  1..  ._. 
the  several  iniredieilt  are  Ihonufhly  mhied.    The  u 

leduced  by  the  iron 

mercury  10  form  a  acmUtiu^  amalgan.  The  amalgam  itpieited  in 
linen  bast  10  eliminate  a  (luanllly  of  lelilivety  lilvtc-lrce  liquid 
mercury  Iwhirh  it  ulilind  a*  tuch  in  tubtequent  operation!),  and  th, 
rcmainuur  tolid  amalgam  it  tub>ected  tc  -"—-"-'- —  ' — -  -— -  — 
tort*.    Thii  (I ' ■■  —  '^- 


SSK 


fchhinde.whkhin 


-reiboig.  Sauii 
iuict  .'  •—  ■■ 

re  th:  knglh  of  tii 


10  be  earned  out  in 


re  and  dried  tall  (tepamlcly  o 
cnargini  incm  mto  a  roatting  f  umace.  and  anulgamalioi 
diEcdoreinanironpan.  The gerteral anmngemcnl and c 
of  a  mill  .ntemble  ihote  of  the  Watfaoe  proceit.  The  aj 
drying  ore  and  aatt  varies  greatly,  drying-floar*.  dry-kil 
tinuom  mechanical  reverberalory  fumacei  with  ttation 
volving  heartht  being  uaed.    The  general  conilnxtion  0 

would  be  prematurdv  corroiSedi    let*  water  i*  uied.  1 

chloride,  tulphate,  Ac)  going  into  aolulion:  and  the  re 
not  ground,  ai  the  hot  bnne  readily  dinolvn  Ihe  lilver  cl 

tulphuiic  add.  to  neutralize  an  CKCH*  oif  add  or  allu 
icae^JiHa  proceas,  named  from  Franc ke.  Germ 

.via,  and  filW,  the  W00d«»  vmr  in  whifh  thr  nrnr«.«  IB 

devekiped  in  BoUvia  f 


chloriditint  roait.  on  a 
Bluble  ■u1pliai«af?R 


rile (fahl-ore).  TheoniigivenoBlyaiHnial 
count  of  the  graal  Iota  in  Mver  that  would  be 
IB  of  line  chloride.  The  large  amount  of 
I  and  copper  formed  In  the  roait  i*  made  to 
a  eopper-botlomed  amalfiamatiiw  pan ;  tlie 
in  ibe  wei  way  the  Imperfect  cbloridiiioa 
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liiMiliMi. — Ont  lulled  tot  unt1|>matian  cut,  u  i  rule, 
be  tucmilully  leached.  In  liachuK,  the  silver  on  ii  lubjMlcd 
to  Ibe  action  ol  solvents,  nhkli  diuolve  the  lavei:  fn>m  ths 
mluiion  the  (Uvei  it  precipitsted  uid  converted 

The  leediic  KilnBa  ue  aqucaui  mlulioiii  of 
fvsmiaiially  but  eenmlly  termed  tiypoulphitti. 

dpiEated  by  cxrpper,   hu  all""  -   "  ■    ■■      '  ■■ 


Under  hii  arlier  paleni  of  1814,  cut  cmde  dlvei  enode  1 
■«""  *  in.  thick,  end  ihLn  rolled  ulver  cathodes,  Hire  .uMm* 
)  %,  iTijSiIr  acid,  Hlutioo  a(  liJver  iiiinte  ODDlainnnii 
'jnunb.  The  deimUrromihisiDlutiiMi  even  with  low  cu 
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fiMlly.  sodiuia  bypnaulphite  wiiS  cuprous  hyponJi 
ipttifi  bv  RiBclf  in  igi4.  who  incluiU  la  his  proce 
nun  dI  the  £m  vuh.inter  {M  DeutrsILsB  any  ha 


rivcruihed,  utunlly  by  to! 

'iS^Srf'S^pK  vatTw 


C-4  II  deep  if  Ibe  leached  Die  is  la  be  lenwved  by  duidni,  j  It.  if  by 
•hovdUm.    l^ey  ban  a  faliebalioni,  with  ckxhar  mud  filter^ 
Tbetaas  of  the  (oUawiUfciiillineu  the  Patera  pncn*.   The  or, 


h  the  (ilyer  (hue-metal  a 


.    The  vat  is  filled  wi 


0-J5S  pan 


nn  dout>ie  hypoiujphitH.    Silvei 

all.    (In  iIk  RuHrli'praceia  doubl* 
Ja,S,li..3Cu&0, 


■uppkiDcnti  that  of 


■Dlo  idinkHi.     SUver'iulphide  lalliDut  (la 

50  %  silver,  and  Ibe  solvent  will  tie  reftncrat 
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reduce  any  platmum  nittate  that  may  be  present  to  metal.  The 
fused  mais  is  dissolved  in  dilute  ammonia  and  diluted  to  about  fifty 
times  the  weight  of  the  silver  it  contains.  The  filtered  (blue)  solution 
Is  now  mixed  with  an  excess  of  solution  of  ammonium  sulphite,  and 
allowed  to  stand.  After  twenty-four  hours  about  one-half  of  the 
silvar  has  separated  out  in  crystals;  from  the  mother-liquor  the  rest 
comes  down  promptly  on  application  of  a  water-bath  heat.  The 
rationale  of  the  process  is  that  the  sulphite  hardly  acts  u{>on  the  dis- 
solved oxide  of  nlver,  but  it  reduces  some  of  the  cupric  oxide  to 
cuprous  oxide,  which  reduces  its  equivalent  of  nlver  oxide  to  silver 
and  reforming  cupric  oxide  which  passes  through  the  same  cycle. 

Alleys  of  Silver. — Silver  readily  alloys  with  many  metals, 
and  the  admixture  generally  differs  in  physical  properties 
from  the  piire  metal.  Thus  arsenic,  antimony,  bismuth,  tin  or 
sine  render  the  metal  brittle,  so  that  it  fractures  under  a  die 
or  rolling  miU;  copper,  on  the  other  hand,  increases  its  hardness, 
tAakes  it  tougher  and  more  readily  fusible.  Consequently 
copper-silver  alloys  receive  extensive  application  for  coinage 
and  jewelry.  The  composition  of  the  aUoy  is  stated  in  terms 
of  its  "  fineness,"  the  proportion  of  silver  in  looo  parts  of  alloy. 
Generally  copper-silver  alloys  separate  into  two  layers  of  different 
composition  on  fusion;  an  exception  is  the  alloy  AgiCus, 
investigated  by  A.  I.  F.  Levol,  corresponding  to  a  fineness  of  719, 
which  remained  perfectly  homogeneous. 

The  extent  to  which  the  properties  of  silver  are  modified  by 
addition  of  copper  depends  on  the  fineness  of  the  alloy  produced. 
The  addition  of  even  three  parts  of  copper  to  one  of  silver  does  not 
quite  obliterate  the  whiteness  of  the  noble  metal.  According  to 
Kamarsch,  the  relative  abrasion  suffered  by  silver  coins  of  the 
degrees  of  fineness  named  is  as  foUovrs: — 

Fineness  ....    312         750  900         993 

Abrasion  .       .       .       .       i  a-3  3*9  9*5 

The  same  observer  established  the  following^  relation  between  fine- 
ness p  and  specific  gravity  of  alloys  containing  from  375  to  875  of 
Mlver  per  1000: — sp.  er. -0001647  ^+8833. 

The  fuung  points  of  all  coppcr-silver  allovs  lies  below  that  of  pure 
copper;  that  of  British  standard  silver  is  lower  than  even  that  of 
pure  silver 

Compounds  of  Silver.  • 

Stiver  forms  one  perfectly  characterized  oxide,  AgiO,  from  which 
is  derived  a  series  of  stable  salts,  and  probably  several  less  perfectly 
known  ones.  Argentic  or  siioer  oxtde,  AgiO,  is  obtained  as  a  dark 
brown  preci|Mtate  by  adding  potash  to  a  solution  of  a  silver  salt; 
on  dryrtng  at  6o*-^Mt  becomes  almost  black.  It  is  also  obtained  b^ 
digesting  freshly  precipitated  silver  chloride  with  potash.  It  is 
sparingly  soluble  in  water  (one  part  in  3000) ;  and  the  moist  oxide 
frequently  bchaviis  as  the  hydroxide,  AgOH,  «^.  it  converts  alkyl 
haloids  into  alcohols.  1 1  begins  to  decompose  into  silver  and  oxygen 
at-  350*.  Silver  peroxide,  KaO,  appears  urfder  certain  conditions  as 
minute  octahedra  when  a  solution  of  silver  nitrate  is  electrolysed,  or 
as  an  amorphous  crust  in  the  electrolysis  of  dilute  sulphuric  acid 
between  silver  electrodes.  It  readily  decomposes  into  silver  and 
oxygen.  It  dissolves  in  ammonia  with  the  liberation  of  nitrogen 
and  the  formation  of  silver  oxide,  AnO;  and  in  sulphuric  acid 
forming  a  fairiy  stable  dark  green  Uauidwhich,  on  dilution,  gives  off 
oxygen  and  forms  nlver  sulphate.  It  is  doubtful  whether  uie  pure 
compound  has  been  obtainol.  The  compound  obtained  from  nlver 
nitrate  always  contains  nitrogen;  it  appeara  to  have  the  constant 
composition  AgrNOii,  and  has  been  named  silvjir  pcroxynitrate. 
Similarly  the  sulphate  yields  6AgiOi,  2AgiS0r,  silver  peroxysulphate, 
and  the  fluoride  the  peroxymioridcs  AguFiOu,  AgTpC^.  The 
aesqubxide,  AgtOi,  is  supposed  to  be  formed  when  nlver  peroxide  is 
treated  with  ammonia  (Watson,  Jour.  Chem.  Soc.,  1906, 89,  p  578). 

SUver  chloride.  AgCl,  constitutes  the  mineral  ceraigyrite  or  horn 
silver;  mix^  with  clay  it  is  the  butter-milk  ore  of  the  German 
miners.  Early  names  for  it  are  Lac  argenti  and  Luna  cornea,  the  first 
referring  to  its  form  when  freshly  precipitated,  the  latter  to  its  ap- 
pearance after  fusion.  It  is  readily  obtained  as  a  white  curdy 
precipitate  b^  adding  a  solution  of  a  chloride  to  a  soluble  silver  salt 
It  is  almost  insoluble  in  water,  soluble  in  ^,000  parts  of  nitric  acid, 
and  more  soluble  in  strong  hydrochloric  aad  and  solutions  of  alkaline 
chlorides.  It  readily  dissolves  in  ammonia,  the  solution,  on  evapora- 
tion, yielding  rhombic  crystals  of  2AgCl-3NHi;  it  also  dissolves  in 
sodium  thiosulphate  and  potassium  cyanide  solutions.  On  exposure 
to  light  it  ramoly  darkens,  a  behaviour  utilised  in  photo^phy  (9.9.) • 
Abney  and  Baker  have  shown  that  the  pure  dry  chlonde  docs  not 
blacken  when  exposed  in  a  vacuous  tune  to  light,  and  that  the 
blackening  is  due  to  absorption  of  oxygen  accompanied  by  a  loss  of 
chlorine.  Hydrogen  peroxide  is  also  formed.  It  melts  at  about 
460**  to  a  clear  yellow  liauid,  which,  on  cooling,  solidifies  to  a  trans- 
lucent resinous  mass.  It  is  reduced  to  metallic  silver  by  certain 
metals — zinc,  iron,  &c.— in  the  presence  of  water,  by  fusion  with 
alkaline  carbonates  or  cyanides,  by  heating  in  a  current  of  hydrogen, 
or  by  digestion  with  strong  potash  solution,  or  with  potassium 
carbonate  and  grape  sugar.   Silver  bromide,  AgBr,  constitutes  the 


mineral  bromaigyrite  or  bromyrite,  found  in  Mexico  and  Chile.  It 
is  obtained  as  a  yellowidi  white  precipitate  by  mixing  solutions  of  a 
bromide  and  a  nlver  salt.  It  is  very  slightly  soluble  in  nitric  acid, 
and  less  soluble  in  ammonia  than  the  chlonde.  It  melts  at  427*, 
and  darkens  on  exposure  to  air.  The  minerals  embolite,  mega- 
bromite  and  microbromite,  occurring  in  Chile,  are  variable  mixtures 
of  the  chloride  and  bromide.  Silver  iodide.  Agl,  occurs  in  nature  as 
the  mineral  iodargyrite  or  iodyrite,  forming  hexagonal  crystals,  or 
yellowish  green  plates.  It  is  obtained  as  a  light  yellow  powder  by 
dissolving  the  metal  in  hydriodic  add.  or  by  precipitating  a  silver 
salt  with  a  soluble  iodide.  It  is  very  slightly  soluble  in  acids  and 
ammonia,  and  almost  insoluble  in  alkaline  chlorides;  potassium 
iodide,  however,  dissolves  it  to  form  Agl-KI.  Silver  iodide  is 
dimorphous;  at  oidinaiy  temperatures  the  stable  form  is  hexa- 
gonal ;  on  heating  toabont  138  the  colour  changes  from  deep  yellow 
to  yellowish-white  with  the  formation  of  cubic  crystals.  Silver 
fiuoride,  AgF,  is  obtained  as  quadratic  octahedra,  with  one  molecule 
of  water,  by  dissolving  the  oxide  or  carbonate  in  hydrofluoric  add. 
It  is  deliquescent,  and  dissolves  in  half  its  weight  of  water  to  form  a 
strongly  alkaline  liquid.  It  is  not  decomposed  oy  sunlight.  It  mdts 
At  4^5  and,  on  cooling,  forms  a  yellow  transparent  mass.  In 
addition  to  the  salts  described  above  there  exist  sub-salts.  Siker 
nitrate,  AgNOs,  one  of  the  most  important  silver  salts,  is  obtained  by 
dissolving  the  metal  in  moderately  dilute  nitric  add ;  on  evaporation 
it  separates  in  the  anhydrous  form  as  colouriess  tridinic  plates.  It 
dissolves  in  water,  al(x>hol  and  ether.  It  stains  the  skin  and  hair 
black :  an  ethereal  solution  having  been  employed  as  a  dye  for  the 
hair.  Mixed  with  gum  arabic  it  forms  a  marking  ink  for  linen.  It 
fuses  at  218*;  and  when  cast  in  quill-like  moulds,  it  constitutes  the 
lunar  caustic  of  medidne,  prindpally  used  as  a  cauterizing  agent. 

Silver  sulphide,  AgiS,  constitutes  the  mineral  argentite  or  silver 
glance,  and  may  be  obtained  by  heating  nlver  with  sulphur,  or  by 
precipitating  a  silver  salt  with  sulphuretted  hydrogen.  Thus  ob- 
tained it  is  a  brownish  solid,  which  readily  fuses  and  resolidifies  to  a 
soft  leaden-grey  mass.  It  forms  with  silver  nitrate  the  yellowish 
green  solid,  AgiS'AgNGi,  and  with  nlver  sulphate  the  orange-red 
powder,  AgtS-AgiS(}4>  SUver  sulphate,  AgiSO«,  is  obtained  as  white 
crystals,  sparingly  soluble  in  water,  by  dissolving  the  metal  in  strong 
sulphuric  add,  sulphur  dioxide  being  evolved,  or  by  adding  strong 
sulphuric  add  to  a  solution  of  the  nitrate.  It  combines  with  ammonia 
to  form  the  readily  soluble  2NHrAgiS0«.  Silver  seUnide,  Ag^ 
resembles  the  sulphide.  It  occura  in  the  minerals  naumannite, 
PbSe-Ag^,  and  eukairite,  AgiSeCu^Se.  The  lelluride,  /^Te, 
occurs  in  nature  as  the  mineral  nessite. 

Fulminating  silver  is  an  extremely  explosive  black  powder,  first 
obtained  in  1788  by  Berthelot,  who  acted  with  ammonia  on  silver 
oxide  (prepared  by  adding  lime  water  to  a  nlver  solution).  When  dry 
it  explodes  even  on  touching  with  a  feather.  It  appears  to  be  silver 
nitride  AgsN,  but  it  usually  contains  free  nlver  and  sometimes 
hydrogen.  It  u  to  be  distinguished  from  silver  fulminate  (see 
FuLUiNic  Acid).  The  nitride  AgNs,  silver  azoimide  (fl.v.),  is  also 
highly  explonve. 

See  J.  PeTty,Metatturgy  of  Silver  and  Gold  (London.  1880),  part  t; 
T.  Eglcston.  The  MetaUurgy  of  Silver,  Cold  and  Mercury  (New  York. 
1887-1890),  part  i.;  M.  Eissler,  The  Metallurgy  of  Stiver  (London. 
1891);  H.  F.  Collins.  The  Metallurgy  of  Lead  and  Silver  (London. 
1900),  part  ii.;  H.  O.  Hofman,  Hyirometallurgy^  of  Silver  (1907); 
C.  Schnabel,  Metallurgy,  translated  by  H.  Louis,  and  ed.  vol.  i. 
(1905). 

Medicinal  Use. 

Two  salts  of  silver  are  used  in  the  British  pharmacopoeia, 
(i)  Argenti  nitras  (United  States  and  British  pharmacopoeia), 
lunar  caustic,  incompatible  with  alkalis,  chlorides,  adds,  except 
nitric  and  acetic,  potassium  iodide  and  arsenical  solutions. 
From  the  nitrate  are  made  (a)  argenti  nitras  indttrata,  toughened 
caustic,  containing  19  parts  of  silver  nitrate  and  one  of  potassium 
nitrate  fused  together  into  cylindrical  rods;  (6)  Argenti  nitras 
miligalus,  mitigated  caustic,  in  which  i  part  of  silver  nitrate 
and  2  parts  of  potassium  nitrate  are  fused  together  into  rods 
or  cones.  (2)  Argenti  oxidum,  incompatible  with  chlorides, 
organic  substances,  phenol^  creosote,  &c.,  with  which  it  forms 
ezplosiye  compounds. 

Therapeutics. — Externally  the  nitrate  has  a  caustic  action,  de- 
stroying the  superficial  tissues  and  separating  the  part  acted  on  as  a 
slough.  Its  action  is  limited.  It  may  be  employed  to  destroy  warts 
or  small  growths,  to  reduce  exuberant  granulations  or  it  may  be 
applied  to  bites.  In  granular  lids  and  various  forms  of  ophthairota 
solutions  of  silver  nitrate  (3  grs.  to  I  fl.  oz.)  are  emj^oyed.  Ki*.i 
solution  is  also  used  as  a  prophylactic  for  ophthalmia  neonatorum. 
The  effects  of  the  nitrate  being  both  astringent  and  stimulating  as 
well  as  bacteriddal,  solutions  of  it  are  used  to  paint  indolent  ulccrv. 
and  in  chronic  pharyngitis  or  laryngitis.  Salts  of  silver  are  most 
useful  as  an  injection  in  subacute  and  chronic  gonorrhoea,  either  the 
nitrate  (i  to  5%  solution)  being  employed,  or  protarpol,  which  is  a 
protdd  compound  containing  8  %  of  silver  nitrate,  is  ased  in  i  % 
solutbn;  they  also  benefit  in  leuoorrhoea.     In  pruritus  of  the 
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vulva  and  anus  a  weak  solution  of  silver  nitrate  will  relieve  the  itching, 
and  strong  solutions  painted  round  the  base  of  a  boil  at  the  beginning 
will  aboR  its  formation.  Internally  the  nitrate  has  been  used  in  the 
treatment  of  gastric  ulcer,  in  ulcerative  conditions  of  the  intestine 
and  in  chronic  dysentery.  For  the  intestinal  conditions  it  must  either 
be  given  io  a  kcratin-coated  pill  or  injected  high  up  into  the  rectum 
The  oxide  has  been  given  in  epilepsy  and  chorea.  Nitrate  of  silver 
is  eliminated  from  the  system  very  slowly  and  the  objection  to  its 
cni{^yroent  continuously  as  a  drug  is  that  it  is  deposited  in  the 
tissues  causing  argyria,  chronic  silver  poisoning,  of  wnich  the  most 
im>minent  symptom  is  dark  slate-blue  colour  of  the  lips,  cheeks,  gums 
and  later  of  the  skin. 

Taken  in  lar^  doses  nitrate  of  silver  is  a  powerful  poison,  causing 
violent  abdominal  pain,  vomiting  and  diarrhoea  with  the  develop- 
ment of  gastro-enteritis.  Io  some  cases  nervous  symptoms  and 
ddirium  supervene.  The  treatment  connsts  in  the  use  of  solutions  of 
common  sale,  followed  by  copious  draughts  of  milk  or  white  of  egg 
and  water  or  soap  in  water,  in  order  to  dilute  the  poison  and  protect 
the  mooous  membraiws  of  the  oesophagus  and  stomach  from  its 
action. 

SILVERFISH,  a  small  active  insect,  so-called  from  the  silvery 
^ttcr  of  the  -scales  covering  the  body.  It  is  less  than  half  an 
inch  k>ng  and  is  found  in  damp  comers  or  amongst  books  and 
papers  in  houses.  Although  accredited  with  destroying  paper 
and  linen,  it  probably  feeds  only  on  farinaceous  or  saccharine 
substances.  Scientifically  it  is  known  as  Lepisma  saccharina  and 
belongs  to  the  sub-order  Tliysanura  of  the  order  Aptera. 

SILVERIUS*  pope  from  June  536  to  March  537,  successor 
of  Pope  Agapetus  I.,  was  a  legitimate  son  of  Pope  Hormisdas, 
bom  before  his  father  entered  the  priesthood.  He  was  conse- 
crated on  the  8th  of  June  536,  having  purchased  his  elevation 
from  the  Gothic  king  Theodotus.  Six  months  afterwards 
(Dec.  9)  he  was  one  of  those  who  admitted  Belisarius  into  the 
dty.  He  o|^>osed  the  restoration  of  the  patriarch  Anthimus, 
whom  Agapetus  had  dq>osed,  and  thus  brought  upon  himself 
the  hatred  <4  Theodora,  who  desired  to  see  Vigilius  made  pope. 
He  was  deposed  accordingly  by  Belisarius  in  March  537  on  a 
chaige  of  treasonable  correspondence  with  the  Goths,  and 
d^raded  to  the  rank  of  monk.  He  went  to  Constantinople, 
and  Justinian^  who  entertained  his  complaint,  sent  him  back 
to  Rome,  but  Vigilius  was  ultimately  able  to  banish  his  rival 
to  Fandataria,  where  the  rest  of  his  life  was  spent  in  obscurity. 
The  date  of  h^  death  is  unknown. 

SILVES,  a  dty  of  S.  Portugal,  in  the  district  of  Faro  (formerly 
the  province  of  Algarve) ;  on  the  right  bank  of  the  river  Silves 
at  the  head  of  its  estuary,  and  30  m.  W.N.W.  of  Faro.  Pop. 
<Z9oo)  9687.  Silves  is  surrounded  by  Moorish  walls  and  domin- 
ated by  a  Moorish  castle.  It  has  a  fine  Gothic  church.  It  has 
manufactures  of  corks  and  soap;  and  exports  com,  vegetables 
and  fruits.  Large  numbers  of  pigs  are  bred,  and  fishing  is  carried 
on  in  the  river  and  at  sea.  Alphonso  lU.  (12x0-1248)  wrested 
SOves  from  the  Moors. 

SILVESTER,  the  name  of  three  popes. 

Silvester  I.,  bishop  of  Rome  from  January  314  to  December 
335,  succeeded  Melchiades  and  was  followed  by  Marcus.  The 
accounts  of  his  papacy  preserved  in  the  Libtr  poniificalis  are 
little  else  than  a  record  of  the  gifts  said  to  have  been  conferred 
OQ  the  Roman  church  by  Constantine  the  Great.  He  was 
represented  at  the  council  of  Nice.  The  story  of  his  having 
baptized  Constantine  is  pure  fiction,  as  almost  contemporary 
evidence  shows  the  emperor  to  have  received  this  rite  near 
Nioomedia  at  the  hands  of  Eusebius,  bishop  of  that  city.  Accord- 
ing to  DoUinger,  the  entire  legend,  with  all  its  details  of  the 
leprosy  and  the  proposed  bath  of  blood,  cannot  have  been  com- 
posed later  than  the  close  of  the  5th  century  (cf.  Duchesne,  the 
Liber  pontificalis^  i.  X09}.  The  so-called  Donaium  of  Constantine 
was  long  ago  shown  to  be  spurious,  but  the  document  is  of 
very  considerable  antiquity  and,  in  Ddllinger's  opinion,  was 
forged  in  Rome  between  753  and  777.  It  was  certainly  luiown 
to  Pope  Adrian  in  778,  and  was  inserted  .in  the  false  decretals 
towards  the  middle  of  the  next  century. 

SiL^'ESTEX  II.,  pope  from  999  till  Z003,  and  previously 
fanxms,  tmder  his  Christian  name  of  Gerbert,  first  as  a  teacher 
and  afterwards  as  archbishop  successively  of  Reims  and  Ravenna, 
was  an  Aqnxtanian  by  birth,  and  was  educated  at  the  abbey  of 
St  Gerald  in  Aurilhc.   Here  he  seems  to  have  had  Gerald  for  his 
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abbot  and  Raymond  for  his  instmctor,  both  of  rvhom  were 
among  the  most  trusted  correspondents  of  his  later  life.  From 
Aurillac,  while  yet  a  young  man  (adoUscens),  he  was  taken  to 
the  Spanish  march  by  "  Borrell,  duke  of  Hither  Spain,"  prosecut- 
ing his  studies.  Borrell  entrusted  him  to  the  care  of  a  Bishop 
Hatto,  under  whose  instruction  Gerbert  made  great  progress  in 
mathematics.  In  this  duke  we  may  certainly  recognize  Borel, 
who,  according  to  the  Spanish  chroniders,  was  count  of  Barcelona 
from  967  to  993,  while  the  bishop  may  probably  be  identified  with 
Hatto,  bishop  of  Vich  or  Ausona  from  about  960  to  971  or  972. 
In  company  with  his  two  patrons  Gerbert  visited  Rome,  where 
the  pope,  hearing  of  his  profidency  in  music  and  astronomy, 
induced  him  to  remain  in  Italy,  and  introduced  him  to  the 
emperor  Otto  I.  A  papal  diploma,  still  exUnt,  shows  that 
Count  Borel  and  Bishop  Octo  or  Otho  of  Ausona  were  at  Rome 
in  January  971,  and,  as  all  the  other  indications  point  to  a 
corresponding  year,  enables  us  to  fix  the  chronology  of  Gerbert's 
later  life. 

When  brought  before  the  emperor,  Gerbert  admitted  his  skill 
in  all  branches  of  the  quadrivium,  but  lamented  his  comparative 
ignorance  of  logic.  Eager  to  supply  this  deficiency  he  followed 
Lothair's  ambassador  Germanus,  archdeacon  of  Reims,  to  that 
dty,  for  the  sake  of  studying  imder  so  famous  a  dialectidan  in 
the  episcopal  schools  which  were  rising  into  reputation  under 
Archbishop  Adalbero  (969-989).  So  promising  a  scholar  soon 
attracted  the  attention  of  Adsdbero  himself,  and  Gerbert  was 
speedily  invited  to  exchange  his  position  of  learner  for  that  of 
teacher.  At  Reims  he  seems  to  have  studied  and  lectured  for 
many  years,  having  amongst  his  pupils  Hugh  Capet's  son  Robert, 
afterwards  king  of  France,  and  Richer,  to  whose  history  we 
owe  almost  every  detail  of  his  master's  early  life.  According  to 
this  writer  Gerbert's  fame  began  to  spread  over  Gaul,  Germany 
and  Italy,  till  it  roused  the  envy  of  Otric  of  Saxony,  in  whom 
we  may  recognize  Oclricus  of  Magdeburg,  the  favourite  scholar 
of  Otto  I.,  and,  in  earlier  days,  the  instructor  of  St  Adalbert, 
the  apostle  of  the  Bohemians.  Otric,  suspecting  that  Gerbert 
erred  in  his  dassification  of  the  sciences,  sent  one  of  his  own 
pupils  to  Rdms  to  take  notes  of  his  lectures,  and,  finding  his 
suspicions  correct,  accused  him  of  his  error  before  Otto  U. 
The  emperor,  to  whom  Gerbert  was  well  known,  appointed  a 
time  for  the  two  philosophers  to  argue  before  him;  and  Richer 
has  left  a  long  accoimt  of  this  dialectical  tournament  at  Ravenna, 
which  lasted  out  a  whole  day  and  was  only  terminated  at  the 
imperial  bidding.  The  date  of  this  controversy  seems  to  have 
been  about  Christmas  980,  and  it  was  probably  followed  by 
Otric's  death,  on  the  zst  of  October  981. 

It  must  have  been  about  this  time  that  Gerbert  received  the 
great  abbey  of  Bobbio  from  the  emperor.  That  it  was  Otto  II., 
and  not,  as  formerly  suppose.  Otto  I.,  who  gave  him  this 
benefice,  seems  evident  from  a  diploma  quoted  by  Mabillon 
(AnnaUSf  iv.  121).  Richer,  however,  makes  no  mention  of  this 
event;  and  it  is  only  from  allusions  in  Gerbert's  letters  that  we 
leam  how  the  new  abbot's  attempts  to  enforce  his  dues  waked  a 
spirit  of  discontent  which  at  last  drove  him  in  November  983 
to  take  refuge  with  his  old  patron  Adalbero.  It  -was  to  no 
purpose  that  he  appealed  to  the  emperor  and  empress  for  restitu- 
tion or  redress;  and  it  was  pe*'haps  the  hope  of  extorting  his 
reappointment  to  Bobbio,  as  a  reward  for  his  services  to  the 
imperial  cause,  that  changed  the  studious  scholar  of  Reims  into 
the  wily  secretary  of  Adalbero.  Otto  U.  -died  in  December  983, 
leaving  the  empire  to  his  infant  heir  Otto  HI.  Lothair,  king  of 
the  west  Franks,  claimed  the  guardianship,  and  attempted  to 
make  use  of  his  position  to  serve  his  own  purposes  in  Lorraine, 
which  would  in  all  probability  have  been  lost  to  the  empire  but 
for  the  efforts  of  Adalbero  and  Gerbert.  Gerbert's  policy  is  to 
be  identified  with  that  of  his  metropolitan,  and  was  strongly 
influenced  by  gratitude  for  the  benefits  that  he  had  received 
from  the  first  two  Ottos. 

According  to  M.  Olleris's  arrangement  of  the  letters,  Gerbert 
was  at  Mantua  and  Rome  in  985.  Then  followed  the  death  of 
Lothair  (2nd  of  March  986)  and  of  Louis  V.,  the  last  Carolingian 
king,  in  May  987.    Later  on  in  the  same  year  Adalbero  crowned 
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Hugh  Capet  (xft  June)  and  his  son  Robert  (25th  December). 
Such  was  the  power  of  Adalbero  and  Gerbert  in  those  days  that 
it  was  said  their  influence  alone  sufficed  to  make  and  unmake 
kings.  The  archbishop  died  on  the  33rd  of  January  989,  having, 
according  to  his  secretary's  account,  designated  Gerbert  his 
successor.  Notwithstandhig  this,  the  influence  of  the  empress 
Theophana,  mother  of  Otto  III.,  secured  the  appointment  for 
Amulf ,  a  butaxd  son  of  Lothair.  The  new  prelate  took.the  oath 
of  fealty  tb  Hugh  Capet  and  persuaded  Gerbert  to  remain  with 
him.  When  Charies  of  Lorraine,  Amulf 's  uncle,  and  the  son  of 
Louis  IV.  D'Outremer,  surprised  Reims  in  the  autumn  of  the 
same  year,  Gerbert  fell  into  his  hands  and  for  a  time  continued 
to  serve  Amulf,  who  had  gone  over  to  his  uncle's  side.  He 
had,  however,  returned  to  his  allegiance  to  the  house  of  Ci^iet 
before  the  fall  of  Laon  placed  both  Amulf  and  Charles  at  the 
mercy  of  the  French  king  (March  991).  Then  followed  the  ooundl 
of  St  Basle,  near  Reims,  at  which  Amulf  confessed  his  treason 
and  was  degraded  from  his  office  (x7th  June  991).  In  return 
for  his  services  Gerbert  was  elected  to  succeed  the  deposed 
bishop. 

The  episcopate'  of  the  new  metropolitan  was  marked  by  a 
vigour  and  activity  that  were  fdit  not  merely  in  his  own  diocese, 
but  as  far  as  Tours,  Orleans  and  Paris.  Meanwhile  the  friends 
of  Amulf  appealed  to  Rome,  and  a  p^;>al  legate  was  sent  to 
investigate  the  question.  As  yet  Hugh  Capet  maintained  the 
cause  of  his  nominee  and  forbade  the  prelates  of  his  kingdom 
to  be  present  at  the  council  of  Mouzon,  near  Sedan  (June  a,  995). 
Notwithstanding  this  prohibition  Gerbert  appeared  in  his  own 
behalf.  Council  seems  to  have  fdlowed  council,  but  with 
uncertain  results.  At  last  Hugh  Capet  died  in  996,  and,  shortly 
after,  his  son  Robert  married  Bertha,  the  widow  of  Odo,  count  of 
Blois.  The  pope  condemned  this  marriage  as  adulterous;  and 
Abbo  of  Fleury,  who  visited  Rome  shortly  after  Gregory  V.'s 
accession,  is  said  to  have  prociured  the  restoration  of  Amulf  at 
the  new  pontiff's  demand.  We  may  surmise  that  Gerbert  left 
France  towards  the  end  of  995,  as  he  was  present  at  Otto  III.'s 
coronation  at  Rome  on  the  31st  of  May  996.  Somewhat  later  he 
became  Otto's  instmctor  in  arithmetic,  and  had  been  appointed 
archbishop  of  Ravenna  before  May  998.  Early  in  the  next  -year 
he  was  elected  pope  (April  999),  and  took  the  title  of  Silvester  II. 
In  this  capacity  Gerbert  showed  the  same  energy  that  had 
characterised  his  former  life.  He  is  generally  credited  with 
having  fostered  the  q>lendid  vision  of  a  restored  empire  that  now 
began  to  fill  the  imagination  of  the  young  emperor,  who  is  said 
to  have  confirmed  the  papal  daims  to  eight  counties  in  the 
Ancona  march.  Writing  in  the  name  of  the  desolate  church  at 
Jerusalem  he  sounded  the  first  trampet-call  of  the  crusades, 
though  almost  a  century  was  to  pass  away  before  his  note  was 
repeated  by  Peter  the  Hermit  and  Urban  U.^ 
.  Nor  did  Silvester  U.  confine  himself  to  plans  on  a  krge  scale. 
He  is  also  found  confirming  his  old  rival  Amulf  in  the  see  of 
Reims;  summoning  Adalbero  or  Azelmus  of  Laon  to  Rome  to 
answer  for  his  crimes;  judging  between  the  archbishop  of  Mainz 
and  the  bishop  of  Hildesheim;  besieging  the  revolted  town  of 
Cesena;  flinging  the  count  of  Angoul&ne  into  prison  for  an 
offence  against  a  bishop;  confirming  the  privileges  of  Fulda 
abbey;  granting  charters  to  bishoprics  far  away  on  the  Spanish 
mark;  and,  on  the  eastern  borders  of  the  empire,  erecting  Prague 
as  the  seat  of  an  archbish<^ric  for  the  Slavs.  More  remarkable 
than  all  his  other  acts  is  his  letter  to  St  Stephen,  king 
of  Hungary,  to  whom  he  sent  a  golden  crown,  and  whose  king- 
dom he  accepted  as  a  fief  of  the  Holy  See.  It  must,  however, 
be  remarked  that  the  genuineness  of  this  letter,  In  which  Gerbert 
to  some  extent  forcsbukdows  the  temporal  claims  of  Hildebrand 
and  Innocent  HI.,  has  been  hotly  contested,  and  that  the  original 
document  has  long  been  lost  All  Gerbert's  dreams  for  the 
advancement  of  church  and  empire  were  cut  short  by  the  death 
of  Otto  m.,  on  the  4th  of  February  1003;  and  this  event  was 
followed  a  year  later  by  the  death  of  the  pope  himself,  which  took 
place  on  the  X  3th  of  May  X003.    His  body  was  buried  in  the  church 

I  *  This  letter,  even  if  spurious  as  now  suspected,  is  found  in  the 
X  Ith-ccntury  Leiden  MS.,  and  is  theref  oreanterior  to  the  first  cruiidft* 


of  St  John  Lateran,  where  his  tomb  and  faiscripdon  ire  itiO  to 
be  seen. 

A  few  words  must  be  devoted  to  Silvester  IL  as  r^ards  his  attinide 
to  the  Church  of  Rome  and  the  learning  of  his  age.  He  has  left  us 
two  detailed  accounts  of  the  proceedings  of  the  ooundl  of  St  Basic; 
and,  despite  his  reticence,  it  is  imposstble  to  ooubt  that  he  was  the 
moving;  spirit  in  Amulf's  deposition.  On  the  whole  it  may  be  said 
that  his  position  in  this  question  as  to  the  rights  of  the  papal  see  a%.xx 
foreign  metropolitans  resembled  that, of  his  great  predecessor 
Hincmar,  to  whose  authority  he  constantly  appals.  But  ne  is  lathef 
the  practised  debater  who  will  admit  his  opponent's  ^arindples  for  the 
moment  when  he  sees  his  way  to  moulding  them  to  his  own  purposes, 
than  the  philosophical  statesman  who  has  formulated  a  theory  from 
whose  terms  he  will  not  move.  Roughly  sketched,  his  argument  is 
as  follows.  Rome  is  indeed  to  be  honoured  as  the  mother  of  the 
churches;  nor  would  Gerlsert  oppose  her  judgments  except  in  two 
cases— (i)  where  she  enjoins  something  that  b  cootiary  to  the 
deoees  of  a  universal  oduncil,  such  as  Uiat  of  Nice,  or  (3)  where, 
after  having  been  once  appealed  to  in  a  matter  of  eodedastical 
disdpline  and  having  refused  to  give  a  plain  and  speedy  dedsbn,  she 
should,  at  a  later  date,  attempt  to  calf  in  question  the  proviuons  of 
the  metropolitan  synod  called  to  remedy  the  effects  of  her  negligence. 
The  decisions  of  a  Gregory  or  a  Leo  the  Great,  of  a  Gelasius  or  an 
Innocent,  prelates  of  holy  life  and  uneoualled  wisdom,  are  accepted 
by  the  universal  church;  for,  coming  from  such  men,  they  cannot 
but  be  good.  But  who  could  recmnize  in  the  cruel  and  lustful  popes 
of  later  days — in  John  XII.  or  Soniface  VII.j  "  monsters,  as  they 
were,  of  more  than  human  iniquity  " — anything  else  than  "  Anti- 
christ sitting  in  the  temple  of  God  and  showing  himself  as  God  "? 
Gerbert  prooBeds  to  aigue  that  the  churdi  coufldb  admitted  the  rigfic 
of  metropolitan  synods  to  depose  unworthy  bishops,  but  contends 
that,  even  if  an  appttl  to  Rome  were  necessaiy,  that  appeal  had 
been  made  a  year  oef ore  without  effect.  This  last  dause  prepares 
us  to  find  him  shifting  his  position  still  farther  at  the  council  of 
Causey,  where  he  advanras  the  proposition  that  John  XV.  was 
represented  at  St  Basle  by  his  legate  Seguin,  archbishop  of  Sens,  and 
that,  owing  to  this,  the  decrees  of  the  latter  council  had  reodved  the 
papal  sanction.  Far  firmer  is  the  tone  of  his  later  letter  to  the  same 
aroibtshop,  where  he  contends  from  historical  evidence  that  the 
papal  judgment  b  not  infallible,  and  encourages  hb  brother  prelate 
not  to  fear  excommunication  in  a  righteous  cause,  for  it  is  not  in  the 
power  even  of  the  successor  of  Peter  "  to  separate  an  innocent  priest 
from  the  love  of  Christ." 

Besides  being  the  most  distinguished  statesman,  Gerbert  was  also 
the  most  accomplished  scholar  of  his  age.  But  in  thb  aspect  he  is 
rather  to  be  regarded  as  the  diligent  expositor  of  other  men's  views 
than  as  an  original  thinker.  Except  as  regards  philosophical  and 
religious  qieculation,  hb  writings  show  a  range  of  interest  and 
knowledge  quite  unparallded  in  that  generation.  Hb  pupil  Richer 
has  left  us  a  detailed  account  of  hb  system  of  teaching  at  Reims. 
So  far  as  the  trivium  b  concerned,  hb  text-books  were  Victorinus's 
translation  of  Porphyry's  /Mfoge,  Arbtotle's  CatetorieSt  and  Cicero's 
Topics  with  Manuus's  Commentaries,    From  dialectics  he  urged  hb 

Eipils  to  the  study  of  rhetoric;  but,  recognizing  the  necessity  of  a 
rge  vocabulary,  ne  accustomed  them  to  read  the  Latin  poets  with 
carel  Vireil,  Statins,  Terence,  Juvenal,  Horace,  Persius  and  Lucan 
are  specially  named  as  entering  into  a  course  of  training  which  was 
rendered  more  stimulating  by  a  free  use  of  open  discussion.  More 
remarkable  still  were  his  methods  of  teaching  the  quadrivium. 
To  assist  hb  lectures  on  astronomy  he  constructed  elaborate  globes 
of  the  terrestrial  and  celestial  spheres,  on  which  the  course  of  the 
tenets  was  marked;  for  fadiitating  arithmetical  and  perhaps 
geometrical  processes  he  constructed  an  abacus  ^th  twenty-seven 
divisions  and  a  thousand  counters  of  hora.  A  younger  contemporary 
speaks  of  his  having  madea  wonderful  clock  or  sun-dial  at  Magdeburg ; 
and  we  know  from  hb  leners  that  Gerbert  was  accustomed  to.cx- 
change  his  globes  for  MSS.  of  those  dassical  authors  that  hb  own 
library  did  not  contain.  More  extraordinary  still  was  hb  knowledge 
of  music — an  accomplishment  which  seems  to  have  been  his  earliest 
recommendation  to  Otto  I.  Probably  he  was  beyond  hb  age  in  thb 
science,  for  we  read  of  Garamnus,  his  first  tutor  at  Reims,  whom  be 
attempted  to  ground  in  this  subject :  "  Artb  difficultate  victus,  a 
musica  rejcctus  est."  Gerbert's  letters  contain  more  than  one 
allusion  to  organs  which  he  seems  to  have  constructed,  and  William 
of  Malmesbuiv  has  preserved  an  account  of  a  wonderful  musical 
instrument  still  to  be  seen  in  his  days  at  Rdms,  whidi,  so  far  as  the 
English  chronider's  words  can  be  made  out,  seems  to  refer  to  an 
organ  worked  by  steam.  The  same  historian  tells  us  that  Gerbert 
borrowed  from  the  Arabs  (Saraceni)  the  abacus  with  dphcrs  (see 
NuBCERALS).  Perhaps  Gerbert's  chief  daim  to  the  remembrance  of 
posterity  is  to  be  found  in  the  care  and  expense  with  which  he  gathered 
together  MSS.  of  the  dassical  writers.  lib  love  for  literature  was  a 
passion.  In  the  turmoil  of  his  later  life  he  looked  back  with  regict 
to  hb  student  days;  and  "  for  all  hb  troubles  philosophy  was  his 
only  cure."  Everywhere>-at  Rome,  at  Treves,  at  Moutier-en-Der, 
at  (jcrona  in  Spain,  at  Bauroelona— he  had  friends  or  agents  to  procure 
him  copies  of  the  great  Latin  writers  for  Bobbto  or  Hdms.  To  the 
abbot  of  Tours  he  writes  that  he  is  "  labouring  assiduously  to  form  a 
library,'*  and  "  thioughput  Italy,  Germany  and  Lorraine  (Bdgka) 
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li  tpwiHim  vast  sums  of  moBcy  in  the  acquintion  of  MSS.'*  It  is 
nocevtathy.  however,  that  Geitiert  never  writes  for  a  copy  of  ooe  of 
the  Chrisuaa  fathers,  his  aim  being,  seeroin^y,  to  preserve  the 
fngmcnts  of  a  fast-perishing  secular  Latin  UterBture.  Despite  his 
resuieace  oo  the  Spanish  mark,  he  shows  no  token  of  a  knowledge  of 
Arabic,  a  fact  which  a  perhaps  sufficient  to  overthrow  the  statement 
of  Adhemar  as  to  hb  having  studied  at  Cordova.  There  is  hardly  a 
trace  to  be  found  in  his  writings  of  any  acquaintance  with  Greek. 

So  remarkable  a  character  as  that  of  Gerbert  lelt  its  mark  on  the 
age,  and  fables  soon  began  to  cluster  round  his  name.  Towanls 
the  end  of  the  I  Ith  centurv  Cardinal  Benno,  the  opponent  of  Hilde- 
bnnd,  b  said  to  have  made  him  the  first  of  a  long  line  of  magicbn 
popes.  Ordericus  VitaJb  improves  this  legend  by  detaiU  of  an  inter- 
view  with  the  devd,  who  prophesied  Gerbert's  threefold  elevation  in 
the  famous  line  that  Gerbert's  contemporaries  attributed  to  the  pope 
himself: 

Transit  in  R.  Gcrbertin  in  R.  post  papa  vigens  R. 

A  few  yean  later  William  of  Malmesbury  adds  a  love  adventure  at 
Cordova,  a  compact  with  the  devil,  the  story  of  a  speaking  statue 
that  foretold-  Gerbert's  death  at  Jerusalem— a  prophecy  lulfilled, 
somewhat  au  in  the  case  of  Henry  IV.  of  England,  by  his  dying  in 
the  Jerusalem  church  of  Rome — and  that  imaginative  stoi^  of  the 
sutnc  with  the  legend  *'  Strike  here,"  which,  alter  having  found  its 
way  into  the  Cesia  RauKuufnun,  has  of  late  been  revived  in  the 
Earthly  Paradiu. 

Gerbert's  extant  works  may  be  divided  into  five  classes,  (a)  A 
collectioo  of  letters,  some  230  m  number.  These  are  to  be  found  for 
the  most  part  in  an  I  tth<entury  MS.  at  Leiden.  .  Other  important 
MSS.  are  chose  of  the  Barberini  Library  at  Rome  (late  i6th  century), 
o!  Middlehill  (17th  century),  and  of  St  Peter's  abbey,  Salzburg. 
With  the  letters  may  be  grouped  the  papal  decrees  of  Cerbert  when 
Silvester  II.  {b)  The  Acta  concUii  Rtmensis  ad  Sanctum  Basolumt  a 
detailed  account  of  the  proceedings  and  discourses  at  the  great 
council  of  St  Basle:  a  shorter  account  of  hb  apologetic  q)eeches  at 
the  councib  of  Mouaon  and  Causey;  and  drafts  oiF  .the  decrees  of 
two  or  three  other  councils  or  imperial  constitutions  promulgated 
when  he  was  archbishop  of  Rayerna  or  pope.  The  important  works 
oa  the  three  above-mentioned  ooundb  are  to  be  found  in  the  11th- 
century  Leiden  MS.  iust  alluded  to.  (c)  Gerbert's  theological  works 
oMnpnse  a  Serwio  da  iirformaticita  apistoporum  and  a  treatise  en- 
titled D€  carton  at  sangtuiu  Domim,  both  of  very  doubtful  authen- 
ticity. (^  of  hb  philosophical  works  we  only  have  one,  LibeUus  da 
ratiamali  at  retiema  nit,  wntten  at  the  request  of  Otto  III.  and  pre- 
served in  an  1  ith<entury  MS.  at  Pkris.  (r)  His  mathematical  works 
consist  of  a  Repda  da  abaeo  compuU,  of  whkh  a  12th-century  MS. 
b  to  be  found  at  the  Vatican;  and  a  Libettus  da  numerorum  dwisiona 
(tith-  and  12th-century  MSS.  at  Rome,  Montpellier  and  Paris), 
dedicated  to  hb  friend  and  correspondent  Constantine  of  Fleury. 
A  kmg  treatise  on  geometry,  attributed  to  Gerbert,  b  of  somewhat 
doubuul  authentiaty.  To  these  may  be  added  a  very  short  dis- 
qui^tioa  on  the  same  subject  addressed  to  Adalbold,  and  a  nmilar 
one,  on  one  of  his  own  spheres,  addressed  to  Constantine,  abbot  of 
Micy.  AO  the  writings  of  Geihert  are  c<41ccted  in  the  edition  of 
A.  OOerb  (Clermont,  1867).  (T.  A.  A.) 

SiLvesTEm  III.  When  Boniface  IX.  was  driven  from  Rome 
early  in  January  1044,  John,  bishop  of  Sabina,  was  elected  in 
hb  stead  and  took  the  title  of  Silvester  III.  Within  three  months 
Boniface  returned  and  expelled  hb  rivaL  Nearly  three  years 
later  (December  1046)  the  council  of  Sutri  deprived  him  of  hb 
bishopriic  and  priesthood.  He  was  then  sent  to  a  monastery, 
where  he  seems  to  have  died. 

I  SILVEtTRS,  PAUL  ARHAND  (1837-1901),  French  poet  and 
camUmr,  was  bom  in  Parb  on  the  x8th  of  April  1837.  He  studied 
at  the  £caU  pdyUcknique  with  the  intention  of  entering  the  army, 
but  in  1870  be  entered  the  department  of  finance.  He  had  a 
successful  ofiidal  career,  was  decorated  with  the  Legion  of 
Honour  in  1886,  and  in  1892  was  made  inspector  of  fine  arts. 
Armaad  Silvestre  made  hb  entry  into  literature  as  a  poet,  and 
was  reckoned  among  the  Parnassians.  Hb  volumes  of  verse 
include:  Rimas  natnes  et  neUles  (1866),  to  which  George  Sand 
wrote  a  preface;  Let  Renaissances  (1870);  La  Chanson  das 
kanres  (1878);  Le  Chemin  des  Hoiks  (1885),  &c  The  poet  was 
also  a  contributor  to  Gil  Bias  and  other  Parisian  joumab, 
dbtinguishiog  himself  by  the  licence  he  permitted  himself.  To 
these  "absences"  from  poetry,  as  Henri  Chantavoine  caUs 
them,  belong  the  seven  volumes  ^  La  Vie  pour  tire  (X88X-X883), 
Coaler  pamlagrutliques  et  %alanls  (1884),  Le  Uvre  des  Joyeuseiis 
(1S84),  Canloiseries  nonvdies  (x888),  &c.  For  the  f  tage  he  wxote 
in  many  different  manners:  Sapho  (x88x),  a  drama;  Henty  VIII 
(1883),  with  L£once  Dftroyat,  music  by  Saint-SaCns;  and  the 
Drama  sacris  (1893),  rd^us  pictures  after  X4th-  and  xsth- 
ccnittfy  ItaRaft  painters,  with  music  by  Gounod.   An  account  of 


hb  varied  and  somewhat  incongruous  production  b  hardly  com> 
plete  without  mention  of  hb  art  criticbm. '  Le  Nu  au  Salon 
(1888-1892),  in  five  volumes,  with  numerous  illustrations,  was 
followed  by  other  volumes  of  the  same  type.  He  died  atToulouse 
on  the  X9th  of  February  X90X. 

8ILVBSTRB  DB  8ACY,  ANTOINB  ISAAC,  Bason  (X758-X838), 
French  orientalbt,  was  bom  in  Parb  on  the  2ist  of  September 
X 758.  Hb  father  was  a  Parisian  notary  named  Silvestre,  and  the 
additional  name  of  de  Sacy  was  taken  by  the  younger  son  after 
a  fashion  then  common  with  the  Parb  bourgeoisie.  From  the 
age  of  seven  years,  when  he  lost  hb  father,  he  was  educated  in 
the  closest  sedtision  by  hb  mother.  In  X78X  he  was  appointed 
cotmdllor  in  the  cour  des  monnaieSf  and  was  advanced  in  X79X 
to  be  a  commissary-general  in  the  same  department.  De  Sacy 
had  successively  acquired  all  the  Semitic  languages,  and  as  a 
dvil  servant  he  found  time  to  make  himself  a  great  name  as  an 
orientalbt.  He  began  successfuUy  to  decipher  the  Pahlavi 
inscriptions  of  the  Sassanian  kings  (x787-i79x).>  In  X792  he 
retired  from  the  public  service,  and  lived  in  close  seclusion  in  a 
cottage  niear  Parb  till  in  1795  he  became  professor  of  Arabic  in 
the  newly  founded  school  of  living  Eastern  languages.  The 
interval  was  hi  part  devoted  to  the  study  of  the  religion  of  the 
Druses,  which  was  the  subject  of  hb  last  and  unfinished  work, 
the  Expost  de  Id  religion  des  Druses  (2  vob.,  1838).  Since  the 
death  of  Johann  Jakob  Reiske  Arabic  learning  had  been  in  a 
backward  state.  In  the  Grammaire  arabe  (2  vols.,  xst  e<i.  x8xo, 
2nd  ed.  X83X)  and  the  Chrestomatkie  arabe  (3  vols.,  x8o6),  together 
with  its  supplement,  the  Anihologie  grammaiicale  (1829),  De  Sacy 
supplied  admirable  text-books,  and  earned  the  gratitude  of  later 
Arabic  studehts.  In  x8o6  he  added  the  duties  of  Persian  pro- 
fessor to  hb  old  chair,  and  from  thb  time  onwards  hb  life  was 
one  of  increasing  honour  and  success,  broken  only  by  a  brief 
period  of  retreat  during  the  Hundred  Days.  He  was  perpetual 
secretary  of  the  Academy  of  Inscriptions  from  1832  onwards;' 
in  x8o8  he  had  entered  the  corps  Itgislalif]  he  was  made  a  baron 
in  x8x3;  and  m  1832,  when  quite  an  old  man,  be  became  a  peer 
of  France  and  was  regular  in  the  duties  of-  the  chamber.  IniSi  5 
he  became  rector  of  the  university  of  Paris,  and  after  the  second 
restoration  he  was  active  on  the  commission  of  public  instruction. 
With  Abel  Rfmusat  he  was  jomt  founder  of  the  Sociili  asiatique, 
and  was  inspector  of  oriental  types  at  the  royal  printmg  press. 
De  Secy  died  on  the  2xst  of  Febniary  18^8. 

Among  his  other  works  are  hb  edition  of  Hariri  (1823,  2nd  edition' 
by  Reinaud,  1847.  X855),  with  a  selected  Arabic  commentary,  and  of 
the  Alfiya  (1833),  and  hb  Calila  et  Dimna  (1816).— the  Arabic 
version  of  that  famous  collection  of  Buddhist  animal  ules  which  has 
been  In  various  forms  one  of  the  most  popul^  t)ooks  of  the  workL 
A  version  of  Abd-AlUtif,  Relation  arabe  sur  VEgypUt  and  essays  on 
the  history  of  thebw  of  property  in  Egypt  since  the  Arab  conquest 
(1805-1818).  To  biblicail  cntiosm  he  contributed  a  memoir  on  the 
Samaritan  Arabic  of  the  Pentateuch  {Mim.  Acad,  des  Inscr.  vol. 
xlix.),  and  editions  of  the  Arabic  and  Svrbc  New  Testaments  for  the 
British  and  Foreign  Bible  Society.  Of  the  brillbnt  teachers  who 
went  out  from  hb  lecture-room  may  be  mentioned  Professor 
Heinrich  Leberecht  Fleischer  (1801-1888),  who  contributed  eUbor- 
ate  notes  and  corrections  to  the  Grammaira  araba  (Kleinera  Schriflen, 
vol.  1.,  1885).  '  ^ 

SILVESTRINES,  or  Sylvestrines,  an  order  of  monks  under 

the  Benedictme  rule,  founded  X23X  by  St  Silvester  Gozzolint 

He  was  bom  at  Osimo  near  Ancona  and  held  a  canonry  there. 

About  X227  he  resigned  it  to  lead  an. austere  eremitical  life. 

Dimples  came  to  him,  and  in  X23X  he  built  a  monastery  at 

Montefano.    The  rule  was  the  Benedictine,  but  as  regards 

poverty  m  external  things,  far  stricter  than  the  Benedictine. 

The  order  was  approved  in  X247  by  Innocent  IV.,  and  at 

Silvester's  death  in  x  267  there  were  eleven  Silvestrine  monasteries. 

At  a  later  date  there  were  56,  mostly  in  Umbria,  Tuscany  and  the 

March  of  Ancona.   In  X907  there  were  nine  Silvestrine  houses, 

one  in  Rome,  and  about  60  choir  monks.    Since  1855  they 

*  A  communication  to  Eichhom  on  the  Paris  MS.  of  the  Syror 
Hexapbr  version  of  IV.  Kings  formed  the  basb  of  a  paper  in  the 
btter^s  Repertorium,  vol.  vii.  (1780).  Thb  was  de  Sacy%  literary 
debut.  It  was  followed  by  text  and  transbtion  of  the  letters  of  the 
Samariuns  to  Jos.  Scaliger  (ibid.  vol.  xiii..  1783)  and  by  a  series  of 
essays  on  Arabian  and  Persbn  hbtory  in  the  Wantml  of  toe 
of  InscriptKMis  and  in  the  Notices  et  extraitt.. 
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have  bad  a  house  and  a  misaioa  in  Ceylon.    The  order  hAs  no 
history.    The  habit  is  blue. 

Sec  Helyot,  Histoire  des  ordres  rdigiUux  (1718),  vL  c.  21;  Max 
Heimbucher.  Orden  u.  Kongrtialunun  (1907),  i  S  30;  Wctxer  u. 
Welte,  KirckenUxicoH  (ed.  2>.  (E.  C.  B.) 

SIHANCAS,  a  town  of  Spain,  in  the  province  of  Valladolid; 
8  m.  S.W.  of  Valladolid,  on  the  road  to  Zamora  and  the  right 
bank  of  the  river  Pisuerga.  Pop.  (1900)  1129.  Simancasisa 
town  of  great  antiquity,  the  Roman  Septimanca,  with  a  dtadd 
dating  from  the  Moorish  occupation  in  the  9th  century,  a  fine 
bridge  of  seventeen  arches,  and  many  remains  of  old  walla. 
In  934  it  was  the  scene  of  a  bloody  battle  between  the  Moors 
and  Christians.  The  dtadel  is  now  the  Archivo  General  del 
Reino.  to  which  the  national  archives  of  Spain  were  removed 
by  order  of  Philip  II.  in  x  563.  Their  t  raosf  erence  thither  was  first 
suggested  to  Charles  V.  by  Cardinal  Ximenes  or  Cisneros  (d. 
X517).  The  eztensive.alterations  were  made  by  three  celebrated 
16th-century  architects,  Juan  de  Herrera,  Alonso  Berruguete  and 
Juan  Gomez  de  Mora;  the  arrangement  of  the  papers  was  en- 
trusted to  Diego  de  Ayala.  They  occupy  forty-six  rooms,  and 
are  arranged  m  upwards  of  80,000  bundles  (33,000,000  documents) , 
including  important  private  as  well  ^  state  papers.  The  archives 
x>f  the  Indies  were  transferred  in  1784  to  the  Lonja  of  Seville 
iq.v.).  Permission  to  consult  the  documents  at  Simancas  can 
be  readily  obtained. 

SIMBIRSK,  a  government  of  £.  Russia,  on  the  right  bank  of 
the  middle  Volga,  with  the  government  of  Kazan  on  the  N., 
Samara  on  the  £.,  Saratov  on  the  S.,  and  Penza  and  Nizhniy- 
Novgorod  on  the  W.  It  has  an  area  of  18,095  *<I*  m*  ^nd  occupies 
the  E.  of  the  great  central  plateau  of  mid(Ue  Russia.  Its  higher 
parts  range  from  750  to  1000  ft.  above  the  sea,  and  form  the 
2%egulev  range  of  hills,  which  compels  the  Volj^  to  maie  its  great 
bend  at  Samara.  In  the  W.  a  broad  depression,  traversed  by 
numerous  rivers  and  streams,  extends  along  the  left  bank  of  the 
Sura.-  The  Volga  flows  for  300  m.  along  the  £.  boundary,  separat- 
ing Simbirsk  from  Samara.  The  shallow  Sviyaga  rises  in  the 
Samarskaya  Luka  Hills  and  flows  parallel  to  the  Volga,  at  a 
distance  of  3  to  30  m.  but  in  the  opposite  direction.  The  Sura, 
also  flowing  N.,  drains  the  W.  of  Simbirsk;  it  is  navigable  for 
more  than  370  m.  A  few  lakes  and  marshes  exist  in  the  W. 
The  climate  is  severe,  and  the  extremes  are  great.  At  the  dty  of 
Simbirsk  the  average  temperature  is  38*7*,  but  the  thermometer 
sometimes  reaches  1x5"  F.,  and  frosts  of  —47*  F.  are  not  un- 
common; the  average  rain  and  snowfall  is  only  17-6  in.  In 
respect  to  the  geology,  all  systems,  beginning  with  the  Carbon- 
iferous^  are  represented  in  the  government.  The  exact  age  of 
the  "  Variegated  Marls, "  the  subject  of  animated  polemics 
among  Russian  geologists,  remains  problematic,  but  the  inquiries 
of  Professor  Pavlov  have  definitely  settled  the  geological  age  of 
the  Jurassic  formations.  Triassic  deposits  appear  in  the  N.; 
Carboniferous  and  Cretaceous  predominate  in  the  £.  of  the 
province,  where  they  are  covered  in  many  places  by  Tertiary 
deposits;  Chalk  and  Eocene  deposits  crop  up  chiefly  in  the 
W.  and  the  Chalk  in  the  S.  Post-Pliocene  deposits,  containing 
bones  of  the  mammoth  and  other  extinct  mamrnals,  overlie 
the  older  formations.  Sulphur,  asphalt,  salt,  ochre,  and  iron- 
ore  are  extracted,  as  well  as  various  building  stones. 
I  The  estimated  pop.  in  X906  was  1,783,000.  Nearly  all  the 
inhabitants  either  belong  to  the  Russian  Orthodox  Church  or 
are  Nonconformists,  there  being  only  145,000  Mussulmans. 
The  greater  number  (about  two-thirds)  are  Great  Russians, 
the  remainder  being  Mordvim'ans  (12%),  Chuvashes  (8%), 
and  Tatars  (8%),  with  about  xooo  Jews.  The  Mordvinians  are 
settled  chiefly  in  the  N.W.,  in  Ardatov  and  Alatyr,  and  on  the 
Volga  in  Sengild;  the  Chuvashes  make  about  one-third  of  the 
population  of  the  districts  of  Buinsk  and  Kurro3r5h,  contiguous 
to  Kazan;  the  Tatars  constitute  about  35%  in  Buinsk  and 
18%  in  Sengild.  The  villages  in  Simbirsk  are  large,  many  of 
them  having  3000  to  5000  inhabitants.  The  government  is 
divided  into  dght  districts,  the  chief  towns  of  which  are  Simbirsk, 
Alatyr,  Ardatov,  Buinsk,  Karsun,  Kurmysh,  Sengild  and 
Syzran. 


Sebool  sardens  and  school  farms  have  been  wkidy  introdnced, 
while  bee-keeping  is  uug^t  in  over  50  schoolt.  Owing  to  the  efforts 
of  the  aenu^ns  Oocal  couodls).  nniution  is  well  looked  after.  Agri* 
culture  is  the  principal  occupation.     Out  of  the  total  area  the 


peasant  village  communities  hold  40%,  private  owners  20%,  the 
miperial  domains  5%,  and  the  towns  and  the  crown  o-6%-  The 
area  under  forests  amounts  to  30%  of  the  whde  and  over  50%  is 
under  cultivation.  The  peasants  are  rapidly  buying  land  in  coo- 
skierable  quantities.  Most  of  thdr  allotmenu  (more  than  76%)  are 
cultivated,  and  besides  what  they  own  they  rent  over  500,000  acres 
from  private  owners.  The  prindpal  crops  are  wheat,  rye,  oats,  bariey 
and  potatoes.  Good  breeds  of  horses  are  kept,  and  coniiderable 
numbers  are  exported.  Fishing  (sturgeon)  is  earned  on  in  the  Volga 
and  the  Sura,  Umber  trade  in  the  N.  and  shipbuilding  on  the  Sura. 
Domestic  trades  eive  employment  to  over  15.000  persons:  carts, 
sledges,  wheds  and  all  sorts  of  wooden  wares  are  made  in  the  villages^ 
as  also  felt  goods,  boots,  gloves,  caps,  handkenchiefi^  ropes  and 
fishing-nets,  all  extensively  exported.  The  factories  emiMoy  lea 
than  20,000  persons.  They  comprise  mainly  doth  mills,  flour-mtUs 
and  distillcnes,  with  tanneries,  glass,  oil  and  starch  works.  There 
are  82  fairs,  the  mbst  important  of  which  are  held  at  Simbirsk, 
Syzran  and  Karsun.  There  is  a  considerable  export  trade  in  graiB, 
mosdy  rye.  and  in  flour. 

The  first  Russian  settlers  made  their  appearance  in  the 
Simbirsk  region  in  the  X4th  century,  but  did  not  go  E.  of-  the 
Sura.  Not  till  two  centuries  later  did  they  cross  that  river 
and  the  district  begin  to  be  peopled  by  rdugees  from  Moscow. 
The  Zhegulev  Mountains  in  the  S.  still  continuing  to  be  a  place 
of  rduge  for  the  criminal  and  the  persecuted,  the  town  of 
Simbirsk  was  founded  in  1648,  with  a  string  of  small  forts 
extending  to  the  Sura.  The  region  thus  protected  was  soon 
settled,  and,  as  the  Russian  villages  advanced  farther  S., 
Syzran  was  founded,  and  a  second  line  of  small  forts  to  the 
Sura  was  erected.  The  abo/iginal  Mordvinians  rapidly  lost 
their  ethnographical  individuality,  especially  since  the  middle 
of  the  X9th  century.  (P.  A.  K.;  J.  T.  Be.) 

SIMBIRSK,  a  town  of  Russia,  capital  of  the  government  of 
the  same  name,  154  m.  by  the  Volga  S.S.W.  from  Kazan,  between 
the  Volga  and  the  Sviyaga.  Pop.  (1897)  44,rix.  It  is  one  of 
the  best  built  provindal  towns  of  Russia.  It  is  an  episcopal 
see  of  the  Orthodox  Greek  Church.  The  central  part  of  Simbirsk 
— the  Crown  iyenels)^  containing  the  cathedral  and  the  best 
houses— is  built  on  a  hill  560  ft.  above  the  Volga.  Adjoining 
this  is  the  commercial  quarter,  while  farther  down  the  slope, 
towards  the  Volga,  are  the  storehouses  and  the  poorest  suburbs 
of  the  dty;  these  lost  also  occupy  the  W.  slope  towards  the 
Sviyaga.  There  are  three  suburbs  on  the  left  bank  of  the  Volga, 
communication  with  them  being  maintained  in  summer  by 
steamers,  A  great  fire  having  destroyed  nearly  all  the  tonn 
in  1864,  it  has  been  built  again  on  a  new  plan,  though  still  mostly 
of  wood.  The  cathedral  of  St  Nicholas  dates  from  17x2.  The 
new  cathedral  of  the  Trinity  was  erected  in  1824-X841  in  com- 
memoration of  the  French  invasion  of  1812.  The  historian 
Karamzin  (bom  in  1766  in  the  vidnity  of  Simbirsk)  has  a 
monument  here,  and  a  pubh'c  library  bearing  his  name  contains 
about  1 5,000  volumes.  The  trade  is  brisk,  corn  bdng  the  principal 
item,  while  next  come  potash,  wood,  fruits,  wooden  wares  and 
manufactured  produce.  Simbirsk  fair  has  a  turnover  of  £650,000 
annually.  The  dty  was  founded  in  1648,  and  in  X670  endured 
a  long  siege  by  the  rebd  leader  Stenka  Razin. 

SIMCOE,  JOHN  GRAVES  (1752-1806),  British  soldier  and 
first  lieutenant-governor  of  Upper  Canada,  was  bom  at  Cotter- 
stock,  Northumberland,  England,  on  the  2Sth  of  February 
1752.  His  father,  John  Simcoe,  who  was  a  captain  in  the  Royal 
Navy,  died  in  17  59,  and  his  only  brother  was  drowned  in  eariy 
youth.  During  Simcoe's  childhood  the  family  removed  to 
Exeter.  He  was  sent  to  Eton  at  the  age  of  fourteen,  and  three 
years  later  entered  Merton  College,  Oxford.  After  two  years  of 
college  life,  he  became  ensign  in  the  35th  regiment,  first  sedng 
active  service  at  Boston  in  X775,  and  remaining  in  America 
during  the  greater  part  of  the  Revolutionary  War.  In  1776 
he  secured  command  of  the  (^cen's  Rangers  with  the  rank  of 
major.  His  military  career  in  America  ended  with  the  surrender 
of  Cornwailis  at  Yorktown  (Oct.  19,  1781).  He  returned  to 
England  on  parole,  and  for  the  next  ten  years  divided  his  time 
between  London  and  his  family  estate  in  Devon.    In  December 
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17S2  he  married  Eliaibeth  Posthums,  only  chfld  of  Colonel 
liiomas  GwiUim  of  Old  Court,  Herefordshire.  In  1790  he  was 
elected  member  of  parliament  for  St  Mawes  in  Cornwall,  and 
•t  the  dose  of  his  first  session  was  appointed  lieutenant-governor 
of  the  new  province  of  Upper  Canaida  created  under  the  Con- 
stitutional Act  of  1 79 1.  He  reached  Kingston,  Upper  Canada, 
on  the  ist  of  July  1792.  There  the  first  council  was  assembled, 
the  government  of  the  new  province  proclaimed,  and  the  oaths 
of  office  taken.  Immediately  afterwards  preparations  were  made 
(or  the  election  of  the  first  house  of  assembly,  which  opened  at 
Newark  near  the  mouth  of  the  Niagara  river,  on  the  X7th  of 
Sq>tember  1792.  Simcoe's  ideas  of  colonial  government  were 
doininatcd  by  militafy  and  aristocratic  conceptions  quite 
unsuited  to  the  pioneer  conditions  of  Upper  Canada.  Thus, 
while  his  administration  wss  characterised  by  the  most  dis- 
interetted  devotbn  to  what  he  conceived  to  be  for  the  best 
interests  of  the  province,  it  was  rendered  ineffective  by  the 
impracticable  character  of  his  projects  and  the  friction  which 
devdoped  between  himself  and  Lord  Dorchester,  the  governor- 
gencraL  He  kf t  Canada  in  September  x  796,  and  was  immediately 
afterwards  sent  on  a  mis»on  to  San  Domingo,  from  which, 
however,  he  returned  in  a  few  months  on  account  of  ill-health. 
In  October  1798  he  was  promoted  to  the  rank  of  lieutenant- 
general,  and  appointed  colonel  of  the  22nd  foot.  During 
i8a>-x8oi.  he  was  in  command  at  Plymouth.  Desiring  more 
active  service  he  was  designated  commander-in-chief  for  India 
to  succeed  Lwd  Lake,  but  before  taking  the  appointment  his 
health  broke  and  he  died  at  Exeter  on  the  26th  of  October  1806. 

Sec  D.  C  Scott.  Johtt  Craves  Simcot  (i90S)> 

SimCMI,  m  the  Old  Testament,  the  name  of  a  tribe  of  Israel, 
named  after  the  second  son  of  Jacob  by  Leah  (Gen.  zxiz.  33). 
According  to'Gen.  zzxiv.,  the  brothers  Simeon  and  Levi  massacred 
the  males  of  Shcchem  to  avenge  the  violation  of  thdr  sister 
Dinah  ("  judgment ")  by  Shechem  the  son  of  Hamor.  Jacob 
disavowed  the  act,  and  on  his  deathbed  solemnly  cursed  their 
fexodty,  condemning  the  two  to  be  divided  in  Jacob  and 
scattered  in  Israel  (xliz.  5-7).  Subsequently  the  priestly  Levites 
are  found  distributed  throughout  Israel  without  portk>n  or 
inhcfxtance  (Deut.  xviii.  x.  Josh.  xiii.  14).  The  career  of  Simeon, 
00  tbeother  hand,  raises  numerous  questions.  Simeon  is  reckoned 
among  the  N.  tribes  in  2  Chron.  zv.  9,  zxxiv.  6,  but  is  elsewhere 
atBMgnird  a  district  in  S.  Palestine,  the  dties  of  which  are  other- 
wise ascribed  to  Judah  (cf.  Jo^  six.  1-9  with  xv.  26-32).* 
A  gjosa  in  x  Chxon.  iv.  3x  (which  breaks  the  connexion)  states 
that  the  latter  was  lAudr  seat  in  David's  time,  but  there  is  no 
sopport  for  this  in  other  records  (see  x  Sam.  xxvii.,  xzz.).  In 
fact,  Simeon  is  not  mentioned  in  the  "blessing  of  Moses" 
(Deut.  xzzixL,  see  S.  R.  Driver,  Deut.  p.  397  seq.),  or  in  the 
stories  <rf  the  "judges";  and  notwithstanding  references  to 
it  in  the  cfaronicJer's  histo^  of  the  monarchy,  it  is  not  named  in 
the  earlier  books  of  Samud  and  Kings.  But  is  Gen.  xxxiv.  to 
be  taken  UteraOy?  Shechem  is  the  famous  holy  dty,  Hamor  a 
wdl-known  native  family,  Jacob  talks  of  himsdf  as  being  "  few 
in  nnmber,"  and  the  deeds  of  Simeon  and  Levi  are  those  of 
commanities,  not  of  individuals.  What  historical  facts  are  thus 
rqircsented,  and  how  they  are  to  be  brought  into  line  with  the 
early  history  of  Israd,  are  problems  which  have  defied  solution 
(see  J.  Skinner,  Genesis ,  p.  421  seq.).  It  is  conjectured  that 
Dinah  rqvesents  a  dan  or  group  (cf.  Dan)  which  settled  in 
Shechem  and  was  exposed  to  danger  (e.g.  oppression  or  absorp- 
tkm);  the  tribes  Simeon  and  Levi  intervened  on  its  behalf, 
the  eosung  massacre  was  avoiged  by  the  Canaanites,  and  the 
two  were  broken  up.  These  events  would  belong  to  an  early 
ftage  in  the  invasion  of  Palestine  by  the  Israelites  (x5th-i3th 
ceDtnxy  B.C),  perhaps  to  a  prdiminary  settlement  by  the 
"  sons  "  d  Leah  (Reuben,  Simeon,  Levi  and  Judah),  previous 
to  the  entrance  of  the  "  son  "'  of  Rachd,  Joseph,  the  "  father  " 


'  It  is  difficult  to  determine  whether  the  writers  included  Simeon 
aaoqg  the  ten  N.  tribes  (a  Sam.  six. 
contrasted  with  the  one 
[Pba  Benjamin;  ib.  xiL  21-23) 
Usvidic  dynasty. 
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of  Ephraim  and  Manassdi.'  The  internal  biblical  evidence 
has  forced  all  independent  investigators  to  adopt  some  recon- 
struction, but  the  above  theory  is  in  many  respects  precarious.* 
It  may  explain  the  disappearance  of  a  secular  tribe  of  Levi, 
but  not  the  rise  of  the  sacred  Levites.  Even  in  Judges  ix.  28 
Shechem  is  still  held  by  the  family  of  Hamor  (d.  Gen.  xxxiii. 
19),  and  if  Simeon  was  scattered  and  divided  at  any  early  date,  its 
appearance  in  tradition  many  centuries  later  is  inexplicable.  On 
the  other  hand,  the  latter  feature  is  significant  for  its  vitality 
in  post-exilic  traditions.  Gen.  xxxiv.  and  the  narratives  upon 
which  the  above  reo>nstruction  depends  are  preserved  by 
compilers  of  the  6th  century  and  later,  and  the  correlation 
of  Simeon  and  Levi  points  to  a  time  when  the  latter  had 
at  length  become  the  recognised  eponym  of  the  well-known 
ecclesiastical  body. 

Gen.  xxxiv.  has  been  heavily  revised  and  is  in  a  post-exilic  dress. 
The  original  story  must  have  concerned  Simeon  and  Levi  alone 
(nr.  25  seq.,  30,  cf.  xlix.  7),  but  it  has  been  adapted  to  tribal  history,  to 
the  spoliation  of  Shechem  by  all  the  "  sons  of  Jacob  (xxxiv.  27-29) 
Both  forms  have  lofct  thdr  true  sequel,  and  when  Jacob  and  his  sons 
journey  S.  thev  are  protected  from  pursuit  by  a  mysterious  panic 
which  sdxes  the  district  (Gen.  xxxv.  5).  As  the  narrative  now 
stands,.the  conduct  of  Simeon  and  Levi  is  judged  far  less  unfavourably 
than  in  Jacob's  curse,  and  the  editor  evidently  shared  that  aversion 
from  foreign  marriages  (especially  with  the  Samaritans  of  Shechera) 
which  is  characteristic  of  the  post-exilic  age  (cf.  Nch.  xiii.  27-29). 
It  is  the  attitude  of  the  story  of  the  zeal  of.Phinehas  (Num.  xxv.  1-15). 
and  of  the  terrible  extermination  of  Midian  {ib.  xxxi.),  and  it  becomes 
more  pronounced  as  early  Judaism  extolled  the  two  brothers.* 
In  these  circumstances  the  original  narrative  can  scarcely  be  re- 
covered, and  one  can  only  point  to  the  traditions  of  the  Levites 
(f.v.  S  3)  and  the  hints  01  fierce  religious  reforms  which,  in  certain 
circles  and  at  an  intermediate  ttage  in  the  literary  growth  of  the  bibli- 
cal sources,  were  condemned.  In  fact,  the  Levites  are  connected  by 
the  g;<^nealogical  evidence  with  S.  Palestine,  the  district  which  is 
associated  with  the  scene  of  their  divine  selection,  with  the  seat  of 
the  tribe  Simeon,  and  with  the  life  of  Israel  around  Kadesh  previous 
to  Toshua'*8  invasion.  Herein  lies  the  peculiar  complexity  of  the 
problem.  Underiying  Gen.  xxxiv.  and  other  portions  of  Genesis 
may  be  recognized  the  tradition  of  a  settlement  of  Jacob,  which 
belonjss  to  a  cvcle  quite  independent  of  the  descent  into  Egypt  and 
the  Exodus  (a.  E.  Meyer,  op.  eit.,  and  J.  Skinner,  Genesis^  p.  418). 
But  the  story  of  the  entrance  of  Jacob  and  his  "  sons  "  finds  a  parallel 
in  the  entrance  of  the  tribes  under  Joshua  and  in  the  S.  move  of 

iudah  and  Simeon  (see  Gbnbsis).  With  the  conquest  of  Zephath 
renamed  Hormah,  Judg.  i.  I7jl^  by  these  tribes,  compare  not  only 
udah's  settlement  (Gen.  xxxvtii.,  d.  Skinner  p.  ^^50),  but  also  that 
of  Simeon  (Gen.  3dvL  10),  and  the  related  tradition  that  Simeon 
married  a  Zcphathite  (Jubilees,  xliv.  13).  I  Chron.  iv.  39  sqq.  men- 
tions a  Simeonite  occu|>ation  of  Gedor,  or  rather  Gerar,  which  would 
bring  this  tribe  into  the  district  of  Kadesh  (cf.  Gen.  xx.  i  seq., 
xxvi.  i),  and  adds  a  raid  upon  Mount  Sdr  (Edom)  ending  in  the  over- 
throw of  Amalek  (i  Chron.  iv.  39-43).*  S.  Palestine,  associated  with 
Abraham,  Isaac  and  Jacob,  and  with  the  separation  of  the  non- 
Israelite  Ishmad  and  Esau  (Edom),  is  the  district  whence  Jacob  de- 
parted to  his  Aramaean  rdatives  (Gen.  xxviii.  sqq.).  Hormah,  too, 
is  the  scene  of  an  Isradite  victory  in  the  story  of  the  Exodus  (Num. 
xxi.  1-3),  and  is  connected  with  evidence  suggesting  that  this 
victory  at  the  very  gate  of  the  promised  land  belongs  to  a  tradition 
of  some  movement  from  Kadesh  into  Judah  (Wdlhausen,  G.  F. 
Moore,  H.  P.  Smith,  and  othera;  see  Exodus,  The).  The  other 
tradition,  that  the  Isradites  were  defeated  there  by  Amalckites  and 
Canaanites,  explains  the  detour  by  Edom  and  Moab  (ib.  xiv.  2s, 
40-45),  and  the  appearance  of  the  tribes  E.  of  the  Jordan  to  invade 
the  land  of  their  ancestors.  Obviously  these  represent  fundament- 
ally differing  views,  which  cannot  be  woven  into  a  single  outline; 
and  they  cannot  be  isolated  from  more  profound  questions  which 
really  affect  all  ordinary  conceptions  of  the  structure  of  biblical 
history. 

See  S.  A.  Cook,  Amer.  Joum.  of  Tked.  xiii.  370-588  (i^): 
Jews,  (f  5-8,  22 ;  LEVtrss ;  Palestine  :  History.  (S.  A.  C.)    , 

'  So  in  general,  the  favourite  interpretation  (Wellhausen,  Stade, 
Guthe  and  many  others)  with  some  variation  of  detail,  see  especially 
Gunkel's  commentary  (Handkommeniar,  1901,  pp.  335  sqq.). 

*  See  the  instructive  study  by  E.  Meyer,  Die  Jsrailiten  und  ikre 
Nachbarstdmme  (1906).  pp.  409-428  (especially  his  critidsms,  p.  421 
seq.);  d.  also  I.  Benzingnr,  Hebr.  Archdologte  (1007),  pp.  545  sqq. 
(whose  astral  interpretation  of  the  narrative,  however,  is  quite 
inadequate). 

*  See  Judith  ix.  2,  Philo,  De  Mig^.  Abrakami,  3^,  and,  for  fuller 
details  of  the  trend  of  Jewish  opinion,  R.  H.  Charles,  Book  0/ 
Jubilees,  p.  179,  id,,  "  Test,  of  xii.  Patriarchs,"  p.  22. 

'  On  these  wars,  see  the  critkrisms  of  H.  W.  Hogg  in  his  elaborate 
study  of  Simeon,  Bncy.  Bib.  col.  4524-34. 
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SIMEON  OF  DURHAM— SIMLA 


SimON  (or  Syiceon)  OF  DURHAM  (d.  after  1129),  English 
chronicler,  embraced  the  monastic  life  before  the  year  1083 
in  the  monastery  of  Jarrow;  but  only  made  his  profession  at  a 
later  date,  after  he  had  removed  with  the  rest  of  his  community 
to  Durham.  He  was  author  of  two  historical  works  which  are 
particularly  valuable  for  northern  affairs.  He  composed  his 
Historia  eccUsiae  Duttdmensis,  extending  to  the  year  X096, 
at  some  date  between  1104  and  1108.  The  original  manuscript 
is  at  Durham  in  the  library  of  Bishop  Cosin.  It  is  divided  into 
four  books,  which  are  subdivided  into  chapters;  the  ordsr  of 
the  narrative  is  chronological.  There  are  two  continuations,  both 
anonymous.  The  first  carries  the  history  from  X096  to  the  death 
of  Ranulf  Flambard  (1129);  the  second  extends  from  1133  to 
X 144.  A  (Cambridge  MS.  contains  a  third  continuation  covering 
the  years  1x41-1154.  About  1x29  Simeon  undertook  to  write 
a  Historia  regum  Anghrum  et  Dacorum.  This  begins  at  the 
point  where  the  Ecclesiastical  History  of  Bede  ends.  Up  to  957 
Simeon  merely  copies  some  old  Durham  annals,  not  otherwise 
preserved,  which  are  of  value  for  northern  history;  from  that 
point  to  XX 19  he  copies  Florence  of  Worcester  with  certain 
interpolations.  The  section  dealing  with  the  years  xx  19-1x39 
is,  however,  an  independent  and  practically  contemporaneous 
narrative.  Simeon  writes,  for  his  time,  with  ease  and  perspicuity; 
but  his  chief  merit  b  that  of  a  diligent  collector  and  copyist. 

Other  writings  have  been  attributed  to  his  pen,  but  on  no  good 
authority.  They  are  printed,  along  with  his  undoubted  works,  in  the 
ScriOtores  decern  of  Kc^cr  Twytden  (165a).  The  most  complete 
modem  edition  is  that  of  Thomas  Arnold  ("  Rolls  "  series,  a  vols., 
1882-1885).  The  value  of  the  "  Northumbrian  Annals,"  which 
Simeon  usied  for  the  Historia  reeum,  has  been  discusaed  by  J.  H. 
Hinde  in  the  preface  to  his  Symeottis  Dundmensis  operas  vol.  1.  pp. 
»v.  ff.  (1868);  by  R.  Pauli  in  ForsckunitH  tur  deutscken  Ceschtckte, 
xii.  (>p.  137  aqq.  (Gdttintren,  187a);  and  by  W.  Stubbs  in  the  intro- 
duction to  Roger  ofHoveden,  vol.  L  p.  x.  ("  Rolls  "  series).  Simeon's 
works  have  been  translated  by  J.  Stevenson  in  his  Church  Historians 
of  England,  vol.  iu.  part  u.  (1855).  (H.  W.  C.  D.) 

SIHBON»  CHARLES  (X7S9-1836),  English  evangeUcal  divine, 
was  bom  at  Reading  and  educated  at  Eton  and  Cambridge. 
In  X78a  he  became  fellow  of  King's  College,  Cambridge,  and 
took  orders,  receiving  the  living  of  Holy  Trinity,  Cambridge, 
in  the  following  year.  He  was  at  first  so  unpopular  that  the 
services  were  frequently  interrupted,  and  he  was  often  insulted 
in  the  streets.  Having  lived  down  thb  prejudice,  he  subsequently 
gained  a  very  remarkable  and  lasting  influence  among  the  under- 
graduates of  the  university.  He  became  a  leader  among  evangelical 
churchmen,  was  one  of  the  founders  of  the  Church  Missionary 
Society,  and  acted  as  adviser  to  the  East  India  Company  in  the 
choice  of  chaplains  for  India.  His  chief  work  b  a  commentary 
upon  the  whole  Bible,  entitled  Horae  komileticae  (London,  18 19- 
1820).  He  died  on  the  X3th  of  November  X836.  The  "  Simeon 
Trustees  "  were  instituted  by  him  for  the  purpose  of  acquiring 
church  patronage  in  the  interests  of  evangelical  views. 

See  Memoirs  of  Charles  Simeon,  with  a  selection  from  his  writings 
and  correspondence,  edited  by  the  Rev.  W.  Cams  (3rd  ed.,  1848): 
H.  C.  G.  Moule,  Charles  Simeon  (London.  1992). 

8IH6ON,  JOSEPH  jfiRdHB,  CoxTE  (1749-1842),  French 
jurist  and  politician,  was  bom  at  Aix  on  the  30th  of  September 
1 749.  His  father,  Joseph  Sextius  Sim£on  ( 1 7 1 7- 1 788) ,  had  been 
professor  of  law  and  royalsecretary  for  the  parlement  of  Provence. 
J.  J.  Simfon  followed  his  father's  profession,  but  he  was  outlawed 
for  his  share  in  the  federalist  movement  in  1793,  and  only 
retumed  to  France  after  the  revolution  of  Thermidor.  In  the 
coimcil  of  the  Five  Hundred,  of  which  he  was  now  a  member, 
he  took  the  conservative  side.  In  1799,  for  protesting  against 
the  invasion  of  the  chamber  by  P.  F.  C.  Augereau,  he  was  im- 
prisoned until  the  x8th  Bmmaire  (9th  November).  In  the 
Tribunate  he  had  an  important  share  in  the  preparation  of  the 
Civil  Code,  being  rewarded  by  a  seat  in  the  council  of  state. 
In  1807  he  was  one  of  the  commissioners  sent  to  organize  the 
new  kingdom  of  Westphalia,  and  was  premier  of  King  Jerome. 
He  served  the  Restoration  as  councillor  of  state  and  in  the 
chamber  of  peers.  In  1820  he  was  under-secretary  of  state 
for  justice,  and  in  the  next  year  minister  of  the  interior  until 
the  fall  of  the  Richelieu  ministry.    A  baron  of  the  Empire 


and  count  at  the  second  Restoration,  he  was  admitted  to  the 
Academy  of  Moral  and  Political  Science  in  x83a,  and  in  1837 
he  became  president  of  the  0)ttr  des  Comptes.  He  died  in  Paris 
on  the  X9th  of  January  1842  in  his  93rd  year. 

His  son,  JosKPB  Balthasak,  Comtb  SiiffOM  (x78i>x846), 
entered  the  diplomatic  service  under  the  Empire.  At  the 
Restoration  he  was  successively  prefect  of  Var,  Douba  and  Pas 
de  Calais.  He  was  director-general  of  fine  arts  in  xSaS,  and  had 
a  great  reputation  as  a  coimoisseur  and  collector. 

SIMEON  8TYLITES,  ST  (39^459),  the  first  and  most  famous 
of  the  Pillar-hermits  (Gr.  vrvXot,  pillar),  was  bom  in  N.  Syria. 
After  having  been  expelled  from  a  monastery  for  his  excessive 
austerities,  at  thirty  years  of  age  he  built  a  pillar  six  feet  hi^^ 
on  which  he  took  up  his  abode.  He  made  new  pillaxs  higher  and 
higher,  till  after  ten  years  he  reached  the  height  of  sixty  feet. 
On  this  pillar  he  lived  for  thirty  years  without  ever  descending. 
A  railing  ran  round  the  capital  of  the  pillar,  and  a  ladder  enabled 
his  disciples  to  take  him  the  necessaries  of  life.  From  his  pillar 
he  preached  and  exercised  a  great  influence,  converting  numbers 
of  heathen  and  taking  part  in  ecclesiastical  politics.  The  facts 
would  seem  incredible  were  they  not  vouched  for  by  Theodoret, 
who  knew  him  personally  {Historia  rdigiosa,  c.  26).  Moreover, 
Simeon  had  many  imitators,  well  authenticated  Pillar-hermits 
being  met  with  tiU  the  x6th  century. 

The  sundard  work  on  the  subject  is  Les  Stylites  (1895).  by  H. 
Delehaye,  the  Bollandist :  for  a  summary  see  the  article  SAuIen- 
heilin,  in  Hersog's  Realencyklopddie  (ed.  3).  On  Simeon  see  Tfa. 
Nfildeke's  Sketches  from  Eastern  History  (189a).  p.  a  10,  and  the 
Dictionary  of  Christum  Biography.  (E.  C.  B.) 

SIHFBROPOU  a  town  of  Russia,  capital  of  the  government 
of  Taurida,  in  the  S.  of  the  Crimea,  78  m.  by  rail  N.E.  of  Sevastopd 
and  800  ^m  Moscow.  Pop.  (X897)  60,876.  It  occupies  an 
admirable  site  on  the  N.  slopes  of  the  Chatyr-dagh  Mountains, 
and  is  divided  into  two  parts--the  European,  wdl  built  in  stone, 
and  the  Tatar,  with  narrow  and  filthy  streets  peopled  by  some 
7000  Tatars  and  by  Jews.  Although  it  has  grown  since  the  rail- 
way brought  it  into  connexion  with  the  rest  of  the  empire,  it 
still  remains  a  mere  administrative  centre.  It  is  the  see  of  a  bishop 
of  the  Orthodox  Greek  Church  and  the  headquarters  of  the  7th 
Russian  army  corps.  There  are  a  museum  and  monuments  to 
Dolgoruki,  conqueror  of  the  Crimea,  and  to  the  empress  Catherine 
n.  (1890).   The  town  is  famous  for  its  fmit. 

In  the  neighbourhood  stood  the  small  fortress  of  NapoU, 
erected  by  the  rule^  of  Taurida  some  hundred  years  before  the 
Christian  era,  and  it  existed  until  the  end  of  the  3rd  century. 
Afterwards  the  Tatar  settlement  of  Ak-mechet,  which  in  the 
X7th  century  was  the  residence  of  the  chief  military  commander 
of  the  khan,  had  the  name  of  Sultan-serai.  In  1736  it  was  taken 
and  burnt  by  the  Russians,  and  in  X784,  after  the  conquest  of 
the  Crimea  by  the  Russians,  it  received  its  present  name  and 
became  the  capital  of  Taurida. 

SIHLAf  a  town  and  district  in  British  India,  in  the  Delhi 
division  of  the  Punjab.  The  town  is  the  summer  residence  of 
the  viceroy  and  sti^  of  the  supreme  government,  and  also  of 
the  Punjab  government.  It  is  58  m.  by  cart-road  from  the 
railway  station  of  Kalka,  which  is  1x16  m.  from  Calcutta.  A 
metre-gauge  railway,  68  m.  long,  was  opened  from  Kalka  to 
Simla  in  1903.  The  population  in  190X  was  13,960,  but  that 
was  only  the  winter  population,  and  the  summer  census  of  1904 
retumed  the  number  of  35,250.  The  sanatorium  of  Simla 
occupies  a  spur  of  the  lower  Himalaya,  running  E.  and  W.  for 
about  6  m.  The  ridge  culminates  at  the  £.  in  the  eminence  of 
Jakko,  in  the  vicinity  of  which  bungalows  arc  most  numerous; 
the  viceregal  lodge  stands  on  Observatory  Hill.  The  E.  of  the 
station  is  known  as  Chota  Simla  and  the  W.  as  Boileauganj. 
The  situation  is  one  of  great  beauty;  and  the  houses,  built 
separately,  lie  at  elevations  between  6600  and  8000  ft.  above 
sea-level.  To  the  N.,  a  beautiful  wooded  spur,  branching 
from  the  main  ridge,  is  known  as  Elysium.  Three  miles  W.  is 
the  cantonment  of  Jutogh.  The  minor  sanatoria  of  Kasauli. 
Sabathu,  Dagsbai  and  Solon  lie  some  distance  to  the  S.  The 
first  European  house  at  Simla  was  built  in  1819,  and  the  place 
was  first  visited  by  a  governor-general  in  1827.    It  has  gradually 
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became  die  peinuuMut  bttdqoarten  of  many  of  the  official 
cstablMimBnta.  During  the  season  Simla  is  the  focus  of  Indian 
sodety;  and  viceregal  and  other  balls,  and  entertainments  of 
every  description,  are  frequent.  Simla  is  the  headquarters  of 
a  vohinteer  rifle  corps,  and  there  are  numerous  libraries  and 
institutes,  of  which  the  chief  is  the  United  Service  Institution, 
with  a  subsidy  from  government.  The  two  chief  medical 
institutions  are  the  Ripon  and  Walker  hospitals.  There  are  a 
theatre,  concert  room  and  numerous  churches.  Educational 
institutions  include  Bishop  Cotton's  school  for  boys,  the  Mayo 
industrial  school  for  giils,  several,  aided  schools  for  European 
boys  and  girls,  and  two  Anglo-vernacular  schoob  for  natives. 
The  Lawrence  military  asylums  are  at  Sanawar,  near  KasauU. 

The  DiSTEiCT  OP  Simla  has  an  area  of  xoi  sq.  m.,  and  had 
a  population  in  1901  oi  40,351.  The  mountains  of  Simla  and  the 
surrounding  native  states  compose  the  S.  outliers  of  the  great 
oratxal  chain  of  the  E.  Himalaya.  They  descend  in  a  gradual 
series  from  the  main  chain  to  the  general  level  of  the  Punjab 
pfadn,  forming  a  transverse  S.W.  spur  between  the  great  basins 
of  the  Ganges  and  the  Indus.  S.  and  E.  of  Simla  the  hills 
between  the  Sutlej  and  the  Tons  centre  in  the  great  peak  of 
Cbor,  11,983  ft.  above  sea-levd.  Throughout  all  the  hills 
forests  of  deodar  abound,  while  rhododendrons  clothe  the  slopes 
up  to  the  limit  of  perpetual  snow.  The  principal  rivers  are  the 
Sutlej,  Pabar,  Girl,  Gambhar  and  Sarsa. 

The  acquisition  of  the  patches  of  territory  forming  the  district 
dates  from  various  times  subsequent  to  the  close  of  the  Gurkha 
War  in  1816,  which  left  the  British  in  possession  of  the  whole 
tract  of  hill-country  from  the  Gogra  to  the  Sutlej.  Kumaon 
and  Dehra  Dun  were  annexed  to  the  British  dominions;  but 
the  rest,  with  the  exception  of  a  few  localities  retained  as  military 
posts  and  a  portion  sold  to  the  raja  of  Patiala,  was  restored  to 
the  hill  rajas,  from  whom  it  had  been  wrested  by  the  Gurkhas. 
GarhwaJ  state  became  attached  to  the  North- Western  Provinces; 
but  the  remaining  principalities  rank  among  the  dependencies 
of  the  Punjab,  and  are  known  collectively  as  the  Simla  HiU 
States,  onder  the  superintendence  of  the  deputy-commissioner 
<rf  Simla,  subordinate  to  the  commissioner  at  Umbalhi.  The 
chief  of  the  Siaaia.  HiU  States—which  number  28  in  all — are 
Jubbal,  Bashahr,  Keonthal,  Baghal,  Bilaspur  and  Hindur. 

SIIILBH,  108IAS  (1530-1576),  author  of  the  first  book  relating 
soidy  to  the  Alps,  was  the  son  of  the  former  prior  of  the  Cisterdan 
convent  of  Kappel  (Canton  of  Z<irich),  and  was  bom  at  Kappel, 
where  his  father  was  the  Protestant  pastor  and  schoolmaster 
till  his  death  in  1 557.  In  1544  Simler  went  to  Zttrich  to  continue 
his  education  under  his  godfather,  the  cdebrated  reformer, 
Heinrich  Bullinger.  After  having  completed  his  studies  at 
Basd  and  Strasburg,  he  returned  to  ZQrich,  and  acted  as  a  pastor 
in  the  ncigfabouring  villages.  In  1552  he  was  made  professor 
of  New  Testament  exegesis  at  the  CuoUnum  at  Zttrich,  and  in 
1560  became  professor  of  theology.  In  1559  he  had  his  first 
attack  of  gout,  a  complaint  which  finally  killed  him.  In  1555 
he  publisbed  a  new  edition  of  Conrad  Gesner's  Epitome  of  his 
BUUeikeca  umi9ersalis  (a  list  of  all  authors  who  had  written 
in  Greek,  Latin  or  Hebrew),  in  1574  a  new  edition  of  the  BUtHih 
tkeca  itsdf,  and  in  1575  an  annotated  edition  of  the  Antonine 
Itinerary.  About  1551  he  conceived  the  idea  of  making  his 
native  famd  better  known  by  translating  into  Latin  parts  of 
the  great  Ckronik  of  Johann  Stumpf .  With  this  view  he  collected 
materials,  and  in  1574  published  a  spedmen  of  his  intended 
w«k  in  the  shape  of  a  monograph  on  the  Canton  of  the  Valais. 
He  published  in  the  same  volume  a  general  description  of  the 
Alps,  as  the  Introduction  to  his  projected  work  on  the  several 
Swiss  Cantons.  In  this  treatise,  entitled  De  Alpibus  com- 
wtaUeruu,  he  collected  all  that  the  classical  authors  had  written 
OB  the  AJps,  adding  a  good  deal  of  material  collected  from 
his  friends  and  oorrc^)ondents.  This  Commentarius  is  the  first 
work  exdusivdy  devoted  to  the  Alps,  and  sums  up  the  knowledge 
of  that  resjon  possessed  in  the  x6th  century.  It  was  republished 
by  the  Elzevirs  at  Leiden  in  1633,  and  again  at  ZOrich  in  1735, 
lASk  an  dabotate  annotated  edition  (prepared  by  Mr  Coolidge), 
with  Froch  translation,  notes  and  appendices,  appeared  at 


Grenoble  in  1904.  Another  fragment  of  his  vast  plan  was  the 
work  entitled  De  Hdvetiarum  repuUica,  which  appeared  at 
ZOrich  in  1576,  just  bdore  bis  death.  It  was  regaided  as  the 
chid  authority  on  Swiss  constitutional  matters  up  to  1798. 

See  lives  by  G.  von  Wyn  (ZQrich,  1855),  and  in  Mr  Coolidge's 
book,  pp.  cxlviL-dviii.  (W.  A.  B.  C.)    . 

SIMMONS,  EDWARD  EMERSON  (185a-  *  ),  American 
artist,  was  bom  at  Concord,  Massachusetts,  on  the  37th  of 
October  1852.  He  graduated  from  Harvard  College  in  1874, 
and  was  a  pupil  of  Ldebvre  and  Boulanger  in  Paris,  where  he 
took  a  gold  medal.  He  was  awarded  the  prize  by  the  Munidpal 
Art  Society  of  New  York  for  a  mural  decorative  scheme,  which 
he  carried  out  for  the  criminal  courts  building,  later  decorating 
the  Waldorf-Astoria  hotd  in  New  York,  the  Library  of 
Congress,  Washington,  and  the  Capitol  at  Saint  Paul,  Minnesota. 
He  was  one  of  the  original  members  of  the  Ten  American 
Painters. 

SIMMS,  inUJAM  GILMORB  (1806-1870),  American  poet, 
novelist  and  historian,  was  bom  at  Charleston,  S.C.,  on  the 
17th  of  April  x8o6  of  Scoto-Irish  descent.  His  mother  died 
during  his  infancy,  and  his  father  having  failed  in  business 
and  joined  Coffee's  Indian  fighters,  young  Simms  was  brought 
up  by  his  grandmother.  He  was  derk  in  a  drug  store  for  some 
years,  and  aifterwards  studied  law,  the  bar  of  Charleston  admitting 
him  to  practice  in  1827,  but  he  soon  abandoned  his  profession 
for  literature.  At  the  age  of  eight  he  wrote  verses,  and  in  his 
X9th  year  he  produced  a  Monody  on  Gen,  Charks  Cotesworth 
Pinckney  (Charleston,  1825).  Two  years  kter,  in  1827,  Lyrical 
and  Other  Poems  and  Early  Lays  appeared;  and  in  1828  he  began 
journalism,  editing  and  partly  owning  the  CUy  GazeUe.  The 
enterprise  failed,  and  the  editor  devoted  his  attention  entirdy 
to  letters,  and  in  rapid  succession  published  The  Vision  of 
CorieSt  Cainf  and  other  Poems  (1829),  The  Tricolor ^  or  Three 
Days  of  Blood  in  Paris  (1830),  and  his  strongest  poem,  AtaianHs, 
a  story  of  the  sea  (1832).  Atalantis  establi^ed  his  fame  as  an 
author,  and  Martin  Paberf  the  Story  of  a  Criminal^  was  warmly 
recdved.  During  the  American  Civil  War  Simms  espoused 
the  side  of  the  Secessionists  in  a  weekly  newspaper,  and  suffered 
damage  at  the  hands  of  the  Federal  troops  when  they  entered 
Charleston.  He  served  in  the  state  House  of  Representatives 
in  1844-1846,  and  the  university  of  Alabama  conferred  on  him 
the  degree  of  LL.D.  He  died  at  Charleston  on  the  zith  of 
June  1870. 

In  addition  to  the  works  mentioned  above,  Simms  published  the 


following  poetry: — Southern  Passages  and  Pictures^  lyrical,  eenti- 
mental  and  descriptive  poems  (New  York,  1839) ;  Donna  Florida,  a 
tale  (Charieston.  1843);  Grouped  Thoughts  and  Scattered  Fancies, 


sonnets  (Richmond.  1845);  Areytos,  or  Songs  of  the  South  (1846); 
Lays  of  the  Palmetto:  a  tribute  to  the  South  Qtrolina  Retimenl  in  the 
War  with  Mexico  (Charleston.  1848);  TAe  Eye  and  the  Wing,  poems. 
(New  York.  1848):  The  City  of  the  Silent  (1850).  To  dramatic 
literature  he  contnbuted  Norman  Maurice,  or  the  Man  of  the  People 
(Richmond,  1851):  and  Michael  Bonham,  or  the  Fall  of  the  Alamo 
(Richmond.  1852).  Hb  romances  of  the  American  Revolution — Tho 
Partisan  (1835);  Mdlichampe  (1836):  Katherine  Walton,  or  the 
Rdfel  of  Dorchester  (1851);  and  others — describe  social  life  at 
Charleston,  and  the  action  covers  the  whole  period,  with  portraits  of 
the  political  and  military  leaders  of  the  time.  Of  border  tales  the 
list  mcludes  Guy  Rieers,  a  Tale  of  Georgia  (1834):  Richard  Hurdis 
(1838):  Border  Beagles  (1840):  Beauchampe  (1842);  Helen  Halsey 
(1845);  The  Golden  Christmas  (1852):  and  CharUmont  (1856).  The 
historical  romances  are  The  Yemassee  (i8i|S),  dealing  largely  with 
Indian  character  and  nature;  Pelayo  (1838);  Count  7i  " 

""     md  t 


The  Damsel  of  Darien  (1843):  The  LUy  a$ 


uiien  (1845); 
the  Totem\  Vasconsetos 


(1857).  which  he  wrote  under  the  assumed  name  of  "  Frank  Cooper  " ; 
and  The  Cassique  of  Kiavnh  (i860).  Other  novels  are  Carl  Werner 
(1838):  Confession  ef  the  Blind  Heart  (1842};  The  Wigwam  and  the 
Cabin,  a  collection  of  short  tales  (1845-1846) ;  Castle  Dismal  (1845) ; 
and  Marie  de  Bemibre  (i8m).  Simms's  other  writings  comprise,  a 
History  ef  S.  Carolina  (Charleston,  1840);  South  Carolina  in  the 
Revolution  (Charleston.  1853);  A  Geography  of  South  Carolina 
(1843);  lives  of  Francis  Marion  (New  York,  1844);  Capt.  John 
SmUk  (1846):  the  Chevalier  Bayard  (1848)  and  Nathanad  Green 
(1849):  The  Ghost  of  my  Husband  (1866):  and  War  Poetry  of  the 
Soutft—eok  edited  volume — (1867).  Simms  was  also  a  frequent 
contributor  to  the  magazines  and  literary  papers,  six  of  which  he 
founded  and  conducteo.  In  the  discussion  on  slavery  he  upheld  the 
views  of  the  pro-slavery  party.  He  edited  the  seven  dramas  doubt- 
fully ascribed  to  Shakespeare,  with  notes  and  an  tatroduaioo  to 
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each  play.   Simma*  works  in  10  vols,  were  published  at  New  York  in 
1882;  his  Poems  (3  vols..  New  York)  in  1853. 

See  his  biography  (Boston,  189a).  by  Professor  William  P.  Trent. 
A  bibliogra^ical  List  of  the  Separate  WrUinis  0/  W.  G.  Simms  of 
South  Caroltna  (New  York,  1906)  was  compiled  by  0.  Wegelio. 

SIMNEL.  LAMBERT  (fl.  X477-I534)-  English  impostor,  was 
probably  the  son  of  a  tradesman  at  Oxford.  He  was  about  ten 
years  old  in  1487,  and  was  described  as  a  handsome  youth  of 
intelligence  and  good  manners.  In  2486,  the  year  following 
the  accession  of  Henry  VII.,  rumours  were  disseminated  by  the 
adherents  of  the  Yorkist  d3masty  that  the  two  sons  of  Edward 
IV.,  who  had  been  murdered  in  the  Tower  of  London,  were  still 
alive.  A  young  Oxford  priest,  Richard  Symonds  by  name, 
conceived  the  project  of  putting  forward  the  boy  Simnel  to 
impersonate  one  of  these  princes  as  a  claimant  for  the  crown, 
with  the  idea  of  thereby  procuring  for  himself  the  archbishopric 
of  Canterbury.  He  set  about  instructing  the  youth  in  the  arts 
and  graces  appropriate  to  his  pretended  birth;  but  meanwhile 
a  report  having  gained  currency  that  the  yQung  earl  of  Warwick, 
son  of  Edward  IV.*s  brother  George,  duke  of  Clarence,  had  died 
in  the  Tower,  Symonds  decided  that  the  impersonation  of  this 
latter  prince  would  be  a  more  easily  credible  deception.  It 
is  probable  that  Symonds  acted  throughout  with  the  connivance 
of  the  Yorkist  leaders,  and  especially  of  John  de  la  Pole,  earl 
of  Lincoln,  himself  a  nephew  of  Edward  IV.,  who  had  been  named 
heir  to  the  crown  by  Richard  III.  The  Yorkists  had  many 
adherents  in  Ireland,  and  thither  Lambert  Simnel  was  taken 
by  Symonds  early  in  1487;  and,  gaining  the  support  of  the 
earl  of  Kildare,  the  archbishop  of  Dublin,  the  lord  chancellor 
and  a  powerful  following,  who  were,  or  pretended  to  be,  con- 
vinced that  the  boy  was  the  earl  of  Warwick  escaped  from  the 
Tower,  Simnel  was  crowned  as  King  Edward  VI.  in  the  cathedral 
in  Dublin  on  the  24th  of  May  1487.  Messages  asking  for  help 
were  sent  to  Margaiet,  duchess  of  Burgundy,  sister  of  Edward 
IV.,  to  Sir  Thomas  Brougbton  and  other  Yorkist  leaders. 

On  the  and  of  February  1487  Henry  VII.  held  a  council  at 
Sheen  to  concert  measures  for  doling  with  the  conspiracy. 
Elizabeth  Woodville,  widow  of  Edward  IV.,  was  imprisoned  in 
the  convent  of  Bermondsey;  and  the  real  earl  of  Warwick 
was  taken  from  the  Tower  and  shown  in  public  in  the  streets  of 
London.  But  although  Lincoln  is  said  to  have  conversed  with 
Warwick  on  this  occasion,  he  fled  abroad  immediately  after  the 
council  at  Sheen,  where  he  was  present.  In  Flanders,  Lincoln 
joined  Lord  Lovell,  who  had  headed  an  unsuccessful  Yorkist 
rising  in  i486,  and  in  May  1487  the  two  lords  proceeded  to  Dublin, 
where  they  landed  a  few  days  before  the  coronation  of  Lambert 
Simnd.  They  were  accompanied  by  2000  German  soldiers 
under  Martin  Schwartx,  procured  by  Margaret  of  Burgundy 
to  support  the  enterprise,  Margaret  having  recognised  Simnd 
as  her  nephew.  This  force,  together  with  some  iU-armed  Irish 
levies  commanded  by  Sir  Thomas  Fitzgerald,  laiuied  in  Lancashire 
on  the  4th  of  Jun«.  King  Henry  was  at  Coventry  when  the  news 
of  the  landing  reached  him,  and  immediatdy  marched  to 
Nottingham,  where  his  army  was  strengthened  1^  the  addition 
of  6000  men.  The  invaders  met  with  little  encouragement 
from  the  populace,  who  were  not  well  disposed  towards  a  monarch 
whom  it  was  sought  to  impose  upon  them  by  the  aid  of  Irish 
and  German  mercenaries.  Making  for  the  fortress  of  Newark, 
Lincoln  and  Sir  Thomas  Broughton,  at  the  head  oi  their  motley 
forces,  and  accompanied  by  Simnd,  attacked  the  royal  army 
near  the  village  of  Stoke-on-Trent  on  the  z  6th  of  June  1487. 
After  a  fierce  and  stubborn  struggle  in  which  the  Germans 
behaved  with  great  valour,  the  Royalists  were  completdy 
victorious,  though  they  left  3000  men  on  the  field;  Lincoln, 
Schwartz  and  Fitzgerald  with  4000  of  their  followers  were  killed, 
and  Lovdl  and  Broughton  disappeared  never  to  be  heard  of 
again.  The  priest  Symonds,  and  Simnd  were  taken  prisoners. 
The  former  was  consigned  to  a  dungeon  for  the  rest  of  his  life; 
but  Henry  VII.,  recognizing  that  the  youthful  pretender  had 
been  a  tool  in  the  hands  of  others  and  was  in  hiinsdf  harmless, 
pardoned  Lambert  Simnd  and  took  him  into  his  own  service 
in  the  menial  capacity  of  scullion.  He  was  later  promoted 
to  be  royal  falconer  and  is  said  to  have  afterwards  become  a. 


servant  in  the  household  of  Sir  Thomas  Lovdl.  The  date  of 
Simnd's  death  is  unknown,  but  he  is  known  to  have  been  still 
living  in  the  year  1534. 

See  RoUs  of  Pariiament.  VJ. :  Francis  Bacon.  History  of  Henry  VJI^ 
with  notes  by  J.  R.  Lumby  (Cambridge,  1881):  Richard  Bagwell, 
Ireland  under  the  Tudors  (3  vols.,  London,  1885-1890):  Jasncs 
Gairdner,  Henry  VI J.  (London.  1889)  and  Letters  and  Papers  illus- 
trative of  the  reigns  of  Richard  HI.  and  Henry  VII.  ("  Rolb  "  series. 
2  vols.,  London,  1861-1863):  The  Political  History  ef  Bntlawd, 
vol.  v.,  by  H.  A.  L.  Fisher  (London,  1906);  and  W.  Busch.  Emffamd 
under  the  Tudors  (1895).  For  a  contemporary  account  01  Simnd's 
imposture,  see  Polydore  Vergil,  An^icae  kistoriaet  to  iriiich  all  the 
later  narratives  are  indebted.  (R.  J.  M.) 

SIMOCATTA,^  THBOPHTLACT,  Byzantine  historian,  a  native 

of  Egypt,  flourished  at  Constantinople  during  the  rdgn  of 

Heradius  (6x0-640),  under  whom  he  hdd  the  office  of  imperial 

secretary.    He  is  best  known  as  the  author  of  a  history,  in 

dght  books,  of  the  reign  of  the  emperor  Maurice  (582-602), 

for  which  period  he  is  the  best  and  oldest  authority.   The  work 

describes  the  wars  with  the  Persians,  the  Avars  and  Slavs,  and 

the  emperor's  tragic  end.    "  His  want  of  judgment  renders  him 

diffuse  in  trifles  and  condse  in  the  most  interesting  facts" 

(Gibbon),  but  his  general  trustworthiness  is  admitted.    The 

history  contains  an  introduction  in  the  form  of  a  dialogue 

between  History  and  Philosophy.   Photius  (cod.  65)  while  admit- 

ting  a  certain  amount  of  gracefulness  in  the  language,  blames 

the  author's  excessive  use  of  figurative  and  allegorical  expressions 

and  moral  sentiments.    While  the  vocabulary  contains  many 

strange  and  affected  words,  the  grammar  and  syntax  are  on  the 

whole  correct  (ed.  pr.  by  J.  Pontanus,  1609;  best  edition  by 

C.  de  Boor,  1887,  with  a  valuable  Index  Graedtatis). 

Simocatta  was  also  the  author  of  Physical  Problems{'Awoptmi  ^hwMal) 
in  dialogue  form,  dealing  with  the  nature  of  animals  and  espeoudly  of 
man  (ed.  J.  Idder  in  Pkysici  et  medici  Graeci  minores,  i.  1841):  and 
of  a  collection  of  85. letters  (moral,  rustic,  erotic),  the  supposed 
writers  of  which  are  dther  fictitious  or  well-known  personages 
(Antisthenes  to  Perides.  Socrates  to  Plato,  Socrates  to  Akibiades). 
The  best  edition  is  by  R.  Hercher  in  EpiHolopaphi  Graeci  (1873). 
The  letters  were  translated  into  Latin  (1509)  by  Copernicus  in- 
printed  1873  by  F.  Hii^er  in  Spicilegium  Copemicanum), 

See  C.  Knimbacher,  Geschichte  der  byeantinischen  Lateratur  (1897). 

SIMON,  ABRAHAM  (1622-1692),  English  medallist  and 
modeller,  was  bom  in  Yorkshire  in  1622.  He  was  originally 
intended  for  the  church,  but  turned  his  attention  to  art,  and, 
after  studying  in  Holland,  proceeded  to  Sweden,  where  he  was 
employed  by  C^ueen  Christina,  in  whose  train  he  travdled  to 
Paris.  He  returned  to  England  bdore  the  outbreak  of  the  Civil 
War,  and  attained  cdebrity  by  his  medals  and  portraits  modelled 
in  wax.  During  the  Commonwealth  he  executed  many  med&ls 
of  leading  parliamentarians,  and  at  the  Restoration  he  was 
patronized  by  Charles  U.,  from  whom  he  received  a  hundred 
guineas  for  his  portrait  designed  as  a  medal  for  the  proposed 
order  of  the  Royal  Oak.  Having  incurred  the  displeasure  of 
the  duke  of  York,  he  lost  the  favour  of  the  court,  and  died  in 
obscurity  in  1692.  Among  the  more  interesting  of  his  medals 
are  those  of  the  2nd  earl  of  Dunfermline,  the  2nd  eari  of 
Lauderdale  and  the  xst  earl  of  Loudon;  that  of  the  duke  of 
Albemarle,  and  many  other  fine  medals,  were  modelled  by 
Abraham  Simon  and  chased  by  his  brother  Thomas  Simon  (9.V.). 

SIMON,  SIR  JOHN  (x8x6-i904)»  English  surgeon  and  sanitary 
reformer,  was  bom  in  London  on  the  loth  of  October  18x6.  His 
father,  Louis  Michael  Simon,was  for  many  yearsA  leading  membo- 
of  the  London  Stock  Exchange.  Both  his  grandfathers  were 
French  emigrants,  who  carried  on  business  in  London  and  Bath 
req>ectivdy.  His  father  died  at  almost  ninety-dght,  and  his 
mother  at  nearly  ninety-five  years  of  age.  Simon  was  educated 
at  a  preparatory  school  in  Pentonville,  spent  seven  years  at 
Dr  Barney's  school  in  Greenwich,  and  then  ten  months  with  a 
(jerman  Pfarrer  in  Rhenish  Prussia.  His  father  intended  hintk 
for  surgery,  and  he  began  the  study  of  medicine  on  xst  October 
1833,  when  he  was  a  few  days  short  of  seventeen.  He  was  an 
apprentice  of  Joseph  Henry  Green,  the  distinguished  surgeon  at 
St  Thomas's,  well  kiMwn  for  his  friendship  for  Samud  Taylw 
Coleridge,  whose  literazy*  executor  Green  became.    He  became 

*■  Other  forms  of  the  name  are  Suaocatua,  Smocafna»  Simorattm. 
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a  demoDstntor  of  anatomy,  and  was  assistant  surgeon  to  King's 
CoUc^e.  Hospital  for  several  yeais;  and  in  the  autumn  of  1847 
be  was  appointed  surgeon  and  lecturer  on  pathology  at  his  old 
school,  St  Thomas's,  where,  with  progressive  changes,  he  con- 
tinued to  remain  an  officer.    His  life  was  divided  between  two 
great  pursuits — the  career  of  a  surgeon,  and  the  mastery  and 
solution  of  many  of  the  great  problems  of  sanitaiy  science  and 
reform.   In  the  spring  of  1844  he  gained  the  first  AsUey  Cooper 
pme  by  a  physiological  essay  on  the  thymus  gland,  and  the 
following  year  was  elected  a. fellow  of  the  Royal  Society.    In 
1847  he  gave  his  first  lecture  at  St  Thomas's  Hospital,  on  the 
"Aims  and  Philo^phic  Method  of  Pathological  Research," 
followed  a  little  later  by  lectures  on  general  pathology  in  relation 
to  the  principles  of  diagnosis,  and  the  treatment  of  disease. 
These  lectures  were  of  great  importance  at  the  time,  and  of  the 
utmost  value  in  directing  energy  into  new  and  profitable  channels 
of  work.     Simon  published  many  clinical  surgical  lectures  of 
the  greatest  importance,  and  contributed  a  masterly  article  on 
"  Inflammation  "  to  Holmes's  System  «/  Surgeryt  which  has 
become  a  classic  of  its  kind.    It  was,  however,  on  his  appoint- 
ment in  1848  as  medical  officer  of  health  to  the  City  of  London, 
and  aftenrards  to  the  government,  that  Simon's  great  abilities 
found  scope  for  congenial  exercise.    He  stimulated  and  guided 
the  devek^ment  of  sanitary  science,  until  it  reached  in  England 
the  highest  degree  of  excellence,  and  gave  an  example  to  the 
civilized  world.    It  is  impossible  to  overestimate  the  value  of 
Sir  John  Siaoa's  work,  or  the  importance  of  bis  influence  in  the 
furtherance  of  the  public  health  and  the  prevention  of  disease, 
and  in  inculcating  right  methods  of  medical  government.    In 
1878,  after  filling  other  offices  in  the  Royal  College  of  Surgeons, 
he  became  its  president,  and  in  1887  was  created  K.C.B.   It  was 
largely  due  to  his  advocacy  that  the  new  St  Thomas's  Hospital 
was  rebuilt  on  its  present  site  after  it  was  compelled  to  leave 
its  old  habitation  near  London  Bridge.    As  a  surgeon,  Simon's 
work  came  second  to  his  interest  in  sanitary  science,  but  he 
claimed  priority  over  Cock  in  the  operation  of  perineal  puncture 
of  the  urethra  in  cases  of  retention  from  stricture.    He  died 
on  the  23rd  of  July  1904.  (W.  MacC). 

SIMOIf,  JULES  FRAN(;OIS  (18x4-1896),  French  statesman 
and  philosopher,  was  bom  at  Lorient  on  the  27th  of  December 
18 14.  Hb  father  was  a  linen-draper  from  Lorraine,  who  abjured 
I*rotestantism  before  his  second  marriage,  of  which  Jules  Simon 
was  the  son,  with  a  Catholic  Breton.  The  family  name  was 
Saiste,  which  Simon  dropped  in  favour  of  his  third  prenomen. 
By  dint  of  considerable  sacrifice  he  was  able  to  attend  a  seminary 
at  Vannes,  and  was  for  a  short  time  usher  in  a  school  before, 
in  1855,  he  became  a  student  at  the  £cole  Normale  in  Paris. 
There  he  caaoe  in  contact  with  Victor  Cousin,  who  sent  him 
to  Caen  and  then  to  Versailles  to  teach  philosophy.  He  helped 
Cousin,  without  receiving  any  recognition,  in  his  translations 
from  Plato,  and  in  1839  became  his  deputy  in  the  chair  of 
philosophy  at  the  Sorbonne,  with  the  meagre  salary  of  83  francs 
per  month.  He  also  lectured  on  the  history  of  philosophy  at 
the  £cole  Normale.  At  this  period  he  edited  the  works  of 
Malebranche  (3  vols.,  1842),  of  Descartes  (1843)1  Bossuet  (184a) 
sod  of  Araaold  (1843),  and  in  1844-1845  appeared  the  two 
volumes  of  his  Histoire  de  VUoU  (PAUxandrie.  He  became  a 
regular  contributor  to  the  Revue  des  deux  mondes,  and  in  1847, 
with  Am£dte  Jacques  and  ^ile  Saisset,  founded  the  Liberti 
de  penser^  with  the  intention  of  throwing  off  the  yoke  of  Cousin, 
but  he  retired  when  Jacques  allowed  the  insertion  of  an  article 
advocating  the  principles  <rf  collectivism,  with  which  he  was  at 
BO  time  In  sjrmpathy.  In  1848  he  represented  the  C6tes-du- 
Kofd  in  the  National  Assembly,  and  next  year  entered  the 
Councfl  of  State,  but  was  retired  on  account  of  his  republican 
opinions.  His  refusal  to  take  the  oath  of  allegiance  to  the  govern- 
Dcnt  oC  Louis  Napoleon  after  the  coup  d*itai  was  followed  by 
his  <<i«mMoi  from  his  professorship,  and  he  devoted  himself  to 
phibsophkal  and  political  writings  of  a  popular  order.  Le 
De»9vr  (i8s3),  which  was  translated  into  modem  Greek  and 
Swedish,  was  followed  by  Ln  ReUpon  naturdle  (1856,  Eng. 
traas.,  1887),  Im  Liberti  de  tontcience  (1857),  La  LiberU  politique 
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(1859),  La  LiberU  chiU  (1859),  VOitoritre  (i86x),  V£cole 
(t864)»  U  TraoaU  (1866),  VOuvrier  de  kuit  ens  (1867)  and  others. 
In  r863  he  was  returned  to  the  Corps  L^gislatif  for  the  8th 
drconscription  of  the  Seine,  and  supported  *'  les  Cinq  "  in  their 
opposition  to  the  government.  He  became  minister  of  instruc- 
tion in  the  government  of  National  Defence  on  the  sth  of 
September  ^870.  After  the  capitulation  of  Paris  in  January 
187  z  he  was  sent  down  to  Bordeaux  to  prevent  the  resistance 
of  GambetU  to  the  peace.  But  at  Bordeaux  Gambetta,  who  had 
issued  a  proclamation  excluding  from  the  elections  officials 
under  the  Empire,  was  all  powerful.  He  affected  to  dispute 
Jules  Simon's  credentials,  and  issued  orders  for  his  arrest. 
Meanwhile  Simon  had  found  means  of  communication  with 
Paris,  and  on  the  6th  of  February  was  reinforced  by  Eugene 
PelleUn,  E.  Arago  and  Gamier-Pag^.  Gambetta  resigned, 
■and  the  ministry  of  the  Interior,  though  nominally  given  to 
Arago  to  avoid  the  appearance  of  a  personal  issue,  was  really 
in  Simon's  hands.  Defeated  in  the  department  of  the  Seine,  he 
sat  for  the  Marae  in  the  National  Auembly,  and  resumed  the 
portfolioof  Education  in  the  first  cabinet  of  M.Thi'ers's  presidency. 
He  advocated  free  primary  education  yet  sought  to  conciliate 
the  clergy  by  all  the  means  in  his  power;  but  no  concessions 
removed  the  hostility  of  Mgr.  Dupanloup,  who  presided  over 
the  commission  appointed  to  consider  his  dnif  t  of  an  elementary 
education  bilL  The  reforms  he  was  actually  able  to  carry  out 
were  concerned  with  secondary  education.  He  encouraged  the 
study  of  living  languages,  and  limited  the  attention  given  to 
the  making  of  Latin  verse;  he  also  encouraged  independent 
methods  at  the  £cole  Normale,  and  set  up  a  school  at  Rome 
where  members  of  the  French  school  of  Athens  should  spend 
some  time.  He  retained  office  until  a  week  before  the  fall  of 
Thiers  in  1873.  He  was  regarded  by  the  monarchical  right  as 
one  of  the  most  dangerous  obstacles  in  the  way  of  a  restoration, 
which  he  did  as  much  as  any  man  (except  perhaps  the  comte  de 
Chambord  himself)  to  prevent,  but  by  the  extreme  left  he  was 
distrusted  for  his  moderate  views,  and  Gambetta  never  forgave 
his  victory  at  Bordeaux.  In  1875  he  became  a  member  of  the 
French  Academy  and  a  life  senator,  and  in  2876,  on  the  resigna- 
tion of  M.  Dufaure,  was  summoned  to  form  a  cabinet.  He 
replaced  anti-republican  functioharies  in  the  civil  service  by 
republicans,  and  held  his  own  until  the  3rd  of  May  1877,  when 
he  adopted  a  motion  carried  by  a  large  majority  in  the  Chamber 
inviting  the  cabinet  to  use  all  means  for  the  repression  of  clerical 
agitation.  His  clerical  enemies  then  induced  Marshal  MacMahon 
to  take,  advantage  of  a  vote  on  the  press  law  carried  in  Jules 
Simon's  absence  from  the  Chamber  to  write  him  a  letter  regretting 
that  he  no  longer  preserved  his  influence  in  the  Chamber,  and 
thus  practically  demanding  his  resignation.  His  resignation 
in  response  to  this  act  of  the  president,  known  as  the  "  Seize 
Mai,"  which  he  might  have  resisted  by  an  appeal  to  the  Chamber, 
proved  his  ruin,  and  he  never  again  held  office.  He  justified  his 
action  by  his  fear  of  providing  an  opportunity  for  a  coup  d*ilat 
on  the  part  of  the  marshaL  The  rejection  (1880)  of  article  7 
of  Ferry's  Education  Act,  by  which  the  profession  of  teaching 
would  have  been  forbidden  to  members  of  non-authorised 
congregations,  was  due  to  his  intervention.  He  was  in  fact  the 
chief  of  the  left  centre  opposed  to  the  radicalism  of  Jules  Gr€vy 
and  Gambetta.  He  was  director  of  the  Caulois  from  1879  to 
x88 1 ,  and  his  influence  in  the  country  among  moderate  republicans 
was  retained  by  his  articles  in  the  Matin  from  x88a  onwards, 
in  the  Journal  des  Dibats,  which  he  joined  in  x886,  and  in  the 
Temps  from  1890. 

He  left  accounts  of  some  of  the  events  in  which  he  had  participated 
in  Souvenirs  du  4  septembre  (1874).  ^  Gowemement  de  if.  Thiers 
(2  vols..  1878).  in  Mfmoires  des  autres  (1889),  Noweaux  mtmoires  des 
auhes  (1891)  and  Les  Demiers  mimoires  des  autres  (1897).  while  his 
•ketch  of  Victor  Cousin  (1887)  was  a  further  contribuUon  to  con* 
temporary  history.  For  h»  personal  htstoiy  the  Premiers  mimotres 
(1900)  and  Le  Sotr  de  majoumie  (looa),  edited  by  his  son  Gusuve 
Simon,  may  be  »upplemented  by  LAon  S6ch6'%  Ftiuresbretonnes, 
Jules  Simon,  sa  we,  son  muvre  (new  ed.,  1898).  and  G.  Picot,  Jules 
Simon:  notice  historique  .  .  .  (1897);  also  by  many  refercocet  a> 
periodical  literature  and  collected  essays  in  Hugo  P.  Hueme's  Cu$de 
Ubliograpkigue  de  la  litt,Jranf.  de  1800  a  J^  (1907)- 


126  SIMON  MAGUS 

imoir  MAOUS    ("Simon    the   MagkUn  "i   Gc.    ^y, 


and),  1 


0  .ppran 


i»  of  Ihe  Chriuian  Fmtlien.  In  Arli  viii.  j-J4 
he  is  poTlrayed  u  a  famoui  sorcerer  Id  Sunaiu  who  had  bcea 
converted  10  ChiistbniLy  by  PbLLJp.  His  pcTsooality  tua  been 
ihe  aubject  o(  considerable  discusuon.  The  conclusions  lo 
which  Ihe  preienl  writer  haa  been  led  an  mainly  as  follow*; 
(i)  that  all  we  know  at  ihe  original  Simon  Magus  is  conlsincd 
in  Acts;  (j)  that  (mm  very  early  limes  he  has  been  confused 
with  another  Simony  (j)  thai  the  idea  that  Simon  Magua  i) 
merely  a  dislorUoo  of  St  Paul  ia  absurd. 

Aa  Rfards  Ihe  story  of  Acli  viii  ew 

. '"'        older  thao  Chriitianity  lie 

*^  of  llie  rutcenl  CKiic<:t  i  a 

maiifian  who  had  for  a  lorw  tin  ria 

witKhi<>DrceriB(>.ll).   This  pel  Rie 


pawenofhrlpandulvituinandalHpaw^riDffiunithmenl  (Philoi. 
A^i).  1i  w»  through  fh«e  poivrr*  ihjl  (he  iKorporeal  world  ol 
thoujhi  w»  flamed,  which  leivrd  u  ihe  aitheiype  of  ihis  woiW 


did  not  undenund  thai  ihii  poiis  was  spoilt  by  seli-Kekini,  and 
hi>  offer  o(  money  to  ihr  Apoitlet.  lo  enable  him  to  confer  the  gifl 
of  the  Holy  Clrat,  haa  branded  his  name  for  ever  ihrough  the  um 
of  ilievocd"uniony*'f0-*J-    Hewas.liowever.abaplmdChmliar 


There  ia  no  rtaun  (i 

ofthrEmesi-^^e  u' 
lo  magical  P"*'^   E 


- -     Tbr  la«  .  _. 

niratf  tatheApoxlotapray  lor  him. 

-  -t«l  lo  live  some  hint  of  ibein. 


mof  JoKphui  1,1  >if. 


J.  I> 


.  ..^.., _ s'&sr__. 

iriih  Justin  Martyr  we  get  >tanliii(  developmcnii.     In  his  FiiU 

, ^         ApalMy.  wiillen  in  *.d.  iiS  or  i ».  he  lelli  u>  ihal  one, 

*^^  SimanTaSamaiHtan.fram*  vilLiKE  called  Gnu  or  Ciilae 
(see  Emj.  Bitl.  iv.  eol.  4Sj8).  peiformed  luch  miracles  by  'n«'C 

the  too  bridiei.  havini  an  inicripiion  in  Latin  as  fallows:  Sihohi 
Dio  Sancio."  "  And  almost  all  ibe  ^mariiatu."  he  goes  on  lo 
say.  "  and  a  few  amone  the  otfxr  nations,  acknowledge  and  adore 
him  a>  the  first  Cod.  And  one  Helen,  who  went  about  with  him 
at  that  lime,  who  before  had  had  her  lUnd  In  a  brolhel.  they  say 
was  the  Erst  thought  (hat  waa  bmughl  into  being  by  him  "  Meof.  i. 
16-  l'3).    Justin  goes  on  to  watak.  as  from  personal  knowledge. 

of  the  feauof  magic  performed  by  Mc — ■■ ■— *= •--- 

and  a  dimple  .o(  Sir--'-   -■■ 

Magus,  of  fiienandcr  and  of  Marcion.  he 
Chmiiani,  but  h  alio  Epicureans  and  5i 
philosophers.    He  had  himself  composed  a 


Mfc.(.  U  IIS.  l-B).     As  Ju«in  wi 
'ingly  **  find  him  revertir 


anTlJlCT!....;^  .-  .  — ;  , ».  ... ..-..  j'r'*"'  "c 

Simon  »  aaloruihed  "  (he  holy  Senate  "  and  ihe  Reman  people 
L  s6),  whkh  Juitin  petitions  to  have  taken  down.  In  the  Srtofii 
placetTin  which  he  declara  himself  to  have  "  de<pi«d  the  impious 

Wpo*.  ii.  IJ.!).  In  Ihe  DioiJiM  (349  c,  ch.  Ijo)  he  pridn  himself 
on  the  independence  and  love  of  truth  which  he  had  diiplayrd  in 
the  Apoltty-  "  For,"  he  laya.  "  in  writing  to  Caewr.  I  showed  no 
regard  even  (or  any  o(  my  own  nation,  but  said  t hit  Ihey  were 


;cl.  Eph.  i. 

luring  th^ 
tbriTnl  II 


be  God,  atuve  all  rule  and  aulbotity  and  power  "^ 

testimony  ol  Juatini  whal  is  it  worth?    In  ISJa. 
lificate  ol.Crenirx  XflL.a  atoH  was  dui  up  in  Ihe 

3acrjm  Su.'  Pompeius  "  (itt  StMO  SaHCUS).  This  discovery  haa 
led  nuny  10  suspect  thst  Juslin  Martyr  bat  aomehow  been  boaied. 
The  none  is  not  the  only  one  of  ils  kind,  and  it  it  a  serious  charge 
lo  bring  againir  Juitin  ra  tuppoae  him  guiliy  of  to  silly  a  confusion 

much  nearer  lo  his  own  time,  especially  as  this  other  Simon  also 
had  a  great  leputalion  frn*  muic.  A  full  century  must  haveefap-ed 
bel*een  the  conversion  of  Simon  Magus  to  Chritliamly  and  ihe 
earfieil  dale  possible  (which  it  Ih*  one  that  we  have  adopted)  tor 


wened  by  Schmiedel 
luU  not  lut-e  been  i 


gbrifiedbym 
among  Ihe  Ji 

Father,  who' 


temporary  ol  his  own.  But  having  a  mind  vo«d  ol  biiloricat  per' 
■peciive  he  identified  Ihis  Simon  wiTh  Sinwo  Magus. 

When  once  ihit  idemificalkin  has  been  nude  by  Justin,  it  was 
taken  lor  granted  by  almost  all  subsetiuent  writers.  The  lempia. 
lion  to  trace  all  heresy  to  one  who  had  been  condemned  by  Peier 
wattoo  slrong  for  the  Falhert.'  Dr  George  Safmon  broughi  light 
inia  darkness  l»  diuii^uiihing  betuwn  Simon  of  Cilia  and  ihe 
original  Simon  ftlagut.  Ulial  ha*  not  perhap*  been  ao  clearly 
perceived  is  the  consequence  that  all  that  islokfalioul  Helen  refers 

Wiih  Hegrtippus,  who  wrote  during  tfie  ensctnatc  ol  Eleutheru* 
(A.D.  176-liKI),  aa  wiih  Justin.  Simon  heatls  Ihe  list  ol        „, ., 
heretics,  but  there  is  no  idtnlificalnn  ol  him  wiih  Simon        f7*^ 
Magui;  indeed.  IheconteiK  plainly  eicludca it  (Eus. HE.        **"* 

During  Ihe  same  episcopate  tienaeut  wii  appoinied  bidwp  ol 
Lyons.  In  his  work  ^gmnii //rriiiri  (1   i6)i>eheailo>iheGi*«  time 

ss  God.  and  he  taught  that  11  was  he  i»ho  tppeai^ 

him,  saying  llial  site  was  tfw  fir^  ihoughi  of  his  mind,  the  motlia- 
of  all  ihings,  by  whom  in  Ihe  beginning  he  had  CDrKvivrd  the  id^ 
of  making  angels  and  arcb-angrlk    For  ifiai  ihii  Tboughi  {!««»■>, 

tcended  10  lower  regions,  and  grneraied  ifw  angelic  power*  by  whofo 
Ihis  world  was  made.    But  after  she  had  done  so  ^  was  (btained 

Sihem  ihrough  ill-will,  since  ihey  did  not  wish  10  be  Ihoughi  ihe 
spring  ol  any  other  beiiw.  For.  as  for  himself,  ihey  knew  nothing 
at  all  about  him.  Bui  his  Thoughl  had  been  detained  by  the  angelic 
power*  which  had  been  seni  lonh  from  fver.and  had  twm  subjeeied 

body,  and  lor  age  after  a?e  iiansmigraied  into   dilfereni  lemak 

a™ui*thal  ifelenTho  was  ihe  cau*  of  the*  Trojan  War.  Bui 
while  she  passed  from  body  10  body,  end  conwaucnily  luflered 

SK™'"'rhe'^''sheep."    WTierefme  he"h!'m«l"htd  ™«  lo'lre* 

kwwWge.  ol  hunielf.'    For  at  the  angels  were  miimtnagin™i« 

Ihings  itraii^l.  and  had  descended  under  a  changrd  form,  likvniu 
himself  10  ihe  Principalities  and  Power*  ihrough  whom  he  pAas«d. 
solhal  among  men  be  appeared  at  a  man,  though  he  was  not  a  mao. 
and  wai  Ihoughi  to  have  suffered  in  Judaea,  though  he  bad  not 
suRered.  But  the  propbels  had  delivered  iheir  propliecies  under 
the  inspiration  of  ifie  world<reaiing  aiuels:  wfieiefore  thov  who 
had  thrir  hope  in  him  and  in  Helen  minded  them  rw  more.  and.  aa 
being  free,  did  what  they  pleated;  lor  men  were  saved  acrordii^ 

enactments  of  Ihe  woridcreating  Angela,  who  by  precepls  ol  ihis 
kind  ■ouBht  ro  bring  men  into  slavery,  Wlierefore  he  promited  tIui 
ihc  ward  ihould  be  dissolved,  and  that  those  who  wen  hit  ahould 
be  ireed  from  the  dominian  of  the  world<rEaIari.      Irenaeus  cim- 

loglcal  cansequence  in  his  loTowers,  srho  lived  licenlioui  Eve*  and 
pfsctised  eyery  kind  of  m^ic.     They  also,  he  adds.  wor*bippaJ 
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lEdieliilKly  Ml  c* 


"knowlEdse  lilmdY  aoaUtd."  In  ibeoalchapwrlnaicuiipeiki 
of  Me^DdET.  .Ihi  «u  ibo  1  SiinritaD.  u  ibt  wcom  cl  Sinion, 
and  «■  h>vins.  like  hLn,  attuned  to  the  Uflwat  pitch  of  magic. 
Kb  ckctrifH  u  n.|M mated  at  bdng  the  aaine  aa  that  oC  Sui»ii»  wily 
Ihai  it  na  Mr  thii  tiine  iiha  iru  the  laviaur  of  the  worid. 

It  m  evident  that  thr  Samiriuu  nie  ncrt  to  be  ouldoae  by  (he 
Icn,  that  Mount  Ccrintn  wu  once  moEV  beins  Kt  up  aninlt 
leruBkin.  and  tliat  a  bold  hid  waa  b^nv  nude  by  iiie  luted 
Sanuritun  for  a  woHd-widc  rrlipon,  which  abould  embrace  Pagani 

well  aa  Chriatiau.  Bill  before  auch  an  amaleam  of  pafaniam  and 
..  . j_.    -  ^-  -vidjm  th,,  ariilianity 


Chriatianity  could  be  pnHXHinded,  it  if  f 

SUM  have^ieen  (or  aome  nttia  time  boCon 

masn  Qoaot  poaiibly  be  tiaecd  back  to 

Ihii  euly  •tninle  between  Jeiriib  and  Sami 

iuwulviflc  ne  it  did  a  ttfunie  dl  icUgiDii  aninit  umbk,  [lui  u  iraiiy 

■ymboiijed  under  the  wild  trmditiona  of  the  contcat  between  Feter 

aod  Suoofl?^ 

TensUian  it  load  of  aOiK&ic  to  Simon  Marua.  He  lay*  that  be 
eSend  owney  lot  the  Holy  Swii  (Da/api,  11;  Di  amima.  J4).  "b" 
J-  .  1^,.  be  wai  curaed  by  tnc  Apoatlet  and  capelkd  from  the  raitb 
(/»«  idA  9),  that  he  conaoitd  himaeft  lor  the  loaa  ot  the 
Spitit  by  the  ninhaae  o(  Helen  ol  Tyn  IDt  n.  m)>  tbll  be  waa 
boiwuiva  at  Rome  arith  a  itatiK  bcariDi  the  incnption  "  Sancti 
Dei  "  iAftl.  11),  that  the  A'auauut  iiwraa  iiirielimt  had  been 
CDBdenwed  by  FMet  (Dt  praucr.  M).  and  that  io  bia  owi  day  (he 
died  ia  ld.  210)  Iha  (oOowen  el  Snon  proleeied  to  niae  the  loula 
of  niifilieta  fiwn  the  dead  IDt  amima.  j;).  In  a  liat  of  heietica 
Manian,  Valentine  and  AoeHei  are  lollawed  bv  HebioB  and  Simon. 
whDcn  we  may  tab*  aaitandiornapectively  for  Jewith  and  Samaritan 
(ypn  ol  Cbiatiu  beiw  {Dt  ffia.  lo).     But  the  Important 

pacudo-Trnnllun  in  ihr  thort  tiutiae  AaiMtt  all  Hiraia  leti  ui 
lainr  that  tbe  bring  whom  the  Moal  Hifli  Cod  ome  down  to  leek 
sxi  Wiedooi.  Tfau  ia  imponanl  «a  beaiiDi  upon  the  cnnneaion 
bet aeen  Simon  and  Valenimua.  In  iheClemcntmcHaaiilKi  (iLi;) 
it  ia  Bid  that  Simon  called  Hdtn  «*!.. 
We  OAir  COOK  to  the  important  tentiniony  ol  Hippolytui  ((.  a.d. 

2^*^  indicate  a  common  aource  rather  than  direct  borrowing. 
,  The  WDid  uied  (or  the  Thought  of  tbe  6r>I  Father,  whicli 

by  crvtplU  and  TmuUian  by  iiii'niu.  ia  In  Hippi^ylua  tirlma. 
Wf  ue  told  thai  Sinum  allcrnWrthr  wooden  borae  and  "  Helen 

Upoo  Ihr  itory  o(  "  the  loR  abeep "  Hippolytui  comment*  *a 
(pUovi.  "  But  the  liar  waa  enamoured  of  tUa  areocli,  wboee  name 
waa  Helerij  and  had  bought  ber  and  had  iter  to  wife,  and  it  waa  out 
id  ropKt  for  hi)  diaciplea  that  be  invented  thia  laliy-ule"  {fUj. 
O.  H-  vi.  19).  To  thii  he  addi  a  tntblng  jodiclmenl  afalnt  tbe 
UTfariDuaoeia  of  tlbe  Simooiana.'  Hippoiytua  ^lealia  in  language 
nmilar  to  that  of  Irenaeua  about  the  vanny  of  magic  arte  pracliied 
by  the  Simiwiana.  and  alio  d  their  luving  Imagea  of  Simoa  and 
Helen  under  the  lorma  of  Zeui  and  Atbcna._  But  here  be  haa  a 

a>  ahoviog  ifiwnnce  of  the  myalericL"  From  ibilit  la  evident  that 
the  Siaioniana  did  not  allow  that  they  worihippod  their  lounden- 


by  the  ctirae  laid  upon  him  by  Peier.  he  embarked  on  the  carter 
tlut  bai  been  deacnbed.  "  Until  he  came  to  Rome  alto  and  fell  foul 


^I°lbe 


n  Aposllea.    Peter  wiihaiood  him  ot 

aome  arordi  are  miHinal  and 
tree.    When  he  waa  on  the  poi 

He  third  day.  Sa  he  bade  that . 
a  and  that  he  ibould  be  buried 
■c  ordered,  but  be  remained  tt 


alliea  with  that  of  li 


birh.  eacept  !n  Ita  dramatic 

rr  it'ia  quoted  under  the  Idle  of 
tc  Cial  DtcianUian  (vi.  1 1).    The 


hjngeB  eatnct  Inn  It  la  la  il  iB,  but  otbara  oceor  hart  lad  then,' 
and.  where  oat  eaptieilly  quoted,  h  atiU  underlies  tb*  atatcmenta 
ol  Hippoiytua.  It  ia  written  in  a  myaciol  and  mtntiova  at^rle, 
but  the  pkiloaaphy  of  it,  if  aiiowaocc  be  made  lor  tite  alkgoncal 
method  of  the  time,  ia  by  no  mcuia  to  be  deapiaed.  Aa  Hippoiytua 
hinuell  in  more  than  one  plfcc  (iv.  ^1,  vi.  90}  pojnta  out.  it  it  an 
earlier  form  of  the  Valentinian  doctnoe.  but  then  are  thJnga  in  it 
wliich  remind  ui  of  the  Sloic  pbyaicat  and  much  iiae  b  made  of  tha 
Ariitotelian  dittinctioa  between  Mpiwa  and  llai^ii 
Suning  from  tbe  aaeniaa  of  Moaet  that  Cod  la  "1  devouring 
-  "  '"-  -  -->  "-noo  combined  Ibemrilh  the  phiIo«)pbT  ol 
Gn  the  Grai  principle  of  all  thii^    Tbia 


(Deut.  iv.  a 

^Uiua  which 

firat  principle  Ike 


world  of  tdiicb ' 


e  know,  whereof  tk 


Mn:  *«^^  ,and  M 
e  alao  called  &■  powi 
ml  power,  the  "  powti 
Ida,  which  atood  and 
g  <vei7  cbDd  ol  man.  ai 
to  ita  own  unmensty-  The  tmall  mi 
etilaried  to  infinity  (iv.  31,  v.  9,  v 
wMchexifted  in  the  body,  and  of  whi< 
waa  the  Kingdom  ol  Heann.  and  II 
Butltreated  with  ui  to  develop  it,  ai 
It  refened  10  in  tbe  wotdt  "  that  u 
the  world  "  (I  Cor.  iL  31).    For  if  1 

body.  "Theaa 


imple  thing  that  the 


Dt  fortb  food  fru 


re  of  HellenluB  and  Hebraiam, 


and  below,  telf-^neiatiny,  tell' 
daughter,  ita  oarn  ton, 


of  Eden.  The  6ve  hooka  of  Mnaea  are  nude  to  lepreient  the  five 
•entet.  There  it  a  myatical  paiaage  on  tbe  unity  ol  all  Ibinga,  aug- 
geilive  of  "  the  hymn  the  Brahman  aingi."  Ita  language  teema  10 
Ihro"  lieht  on  the  ttory  aliout  Helen.    "  Thia."  he  laya,  "  1-  — 

.    i.jj.j  i-^„B  above  and  bek—    -" ^^^ 

w  ap.  idf-Ji-liitt.  being 

mi  abatnet  unity,  being  — ..-...-- 

(F  ri.  17).     That  a  learned  man  like  Hippoiytua 

ah  vhlch  conlalna  quotatlona  from  the  Epltllei  and 

C<  ipi,  who  ma  probably  older  than  Jetui  ChiJM. 

ah  ahich  men  cta^  blinded  by  rdi^ioui  bifoliy. 

■ea  Oncen.  who  ww  oitlalned  pneit  ia  t.D.  131 
(E  16).  Hie  moat  Initialing  point  in  hii  evldeace 

1*1  oltbeSamariunaKemptioenabliih       -,^_ 

a'  Ler  ipeaking  a(  DoHtheua  the  Saniafi-       *■" — 

'  "■'- - 'it  he  wai  the  Chiin 


not  pouible  to  &nd  10  Kmoniani  allogether  in  (he  world  1  and 
perbapt  I  have  put  itie  number  higher  than  it  really  ia..  ^"i.'P 


.4n«>,l»a*r(««.)  t 

(.  Cdi.  1.  57).    Ongen 

■dHelenianiJv.61). 

helreatiteof  thepacudn-Cyprian  Dr  RebapUs^itale  la 


poaed  by  tbe  tar 


beetict  a  book  which  an 


■e  go<^  and  wai  beiri|«l'by  ih^  pwit  in  thnr  fean 
long  (lowo  by  hi.  own  wttghl,  lie  wiih  broken  1^,  and 
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shame,  fling  himself  down  once  more  from  the  gable  of  a  lofty  roof." 
The  immediate  sequel  shows  that  belief  in  this  story  was  confined  to 
Christians. 

Eusebius  (about  a.d.  264-340)  follows  Justin  Martyr  and  Irenaeus, 
but  he  adds  the  statement,  which  is  not  derived  from  them,  that 
fhiwftftH  P^^c  opposed  Simon  at  Rome  under  the  reign  of  Claudius. 
From  Origen's  statement  one  might  have  thought  that 
the  Simpnians  would  have  dwindled  out  altogether  by  the  time  of 
Eusebius.  But  they  were  still  extant  in  his  time,  and  there  is  no 
sect  of  whom  he  speaks  in  such  unmeasured  terms  of  vituperation.' 
Eusebius's  account  of  Menander  (iiL  a6)  is  also  baaed  upon  Justin 
and  Irenaeus. 

St  Cyril  of  Jerusalem  (A.D.  x^6)  in  the  sixth  of  his  Catechetical 
Luiwres  prefaces  his  history  of  the  Manichees  by  a  brief  account  of 
£v^  earlier  heresies.    Simon  Magus,  he  says,  was  the  father 

of  all  lieresy.  After  being*  cast  out  by  the  Apostles  he 
came  to  Rome  where,  having  joined  to  himself  a  profligate  woman 
of  the  name  of  Helen,  he  gave  out  that  it  was  he  who  appeared  as 
the  father  on  Mt.  Sin^,  and  afterwards,  not  in  the  flnn,  but  in 

Spearance  (jok^vm)  as  Jesus  Christ,  and,  finally,  as  the  Holy 
lost,  according  to  the  promise  of  Christ.  His  success  at  Rome 
was  so  great  that  the  emperor  Claudius  erected  a  statue  to  him  with 
the  inscription  Simoni  Deo  Sanclo.  The  triumph  of  Simon  Magus 
was  terminated  on  the  arrival  of  Peter  and  Paul  at  Rome.  Simon 
Magus  had  given  out  that  he  was  going  to  be  translated  to  heaven, 
and  was  actually  careering  through  the  air  in  a  chariot  drawn  by 
demons  when  Peter  and  Paul  knelt  down  and  prayed,  and  their 
prayers  brought  him  to  eanh  a  mangled  corpse. 

Such  is  the  form  assumed  by  the  legend  of  Simon  Magus  about 
the  middle  of  the  4th  century.  It  is  interesting  to  note  in  it  the 
first  introduction  of  Paul  on  the  scene,  at  least  by  name.  The  reader 
who  is  not  familiar  with  the  eccentricities  of  the  TQbingen  school 
will  doubtless  be  surprised  to  learn  that  the  Paul  who  thus  quietly 
slips  in  at  the  close  of  the  drama  was  himself  all  along  the  di^ruiscd 
villain  of  the  plot,  the  very  Simon  Magus  whom  he  comes  to  assist 
Peter  in  destroying  (see  below). 

Epiphanius  \c.  a.d.  367)  is  a  writer  who  has  nothing  but  his 
learning  to  recommend  him.  It  seems  that  there  were  some  Simonians 
still  in  existence  in  his  day,  but  he  speaks  of  them  as 
almost  extinct.  Gitta.  he  says,  had  sunk  from  a  town 
into  a  village.  He  makes  no  mention  of  the  Creal  De- 
daratitm,  biit  as  in  several  places  he  makes  Simon  speak  in  the  first 
person,  the  inference  is  that  he  is  quoting  from  it,  though  perhaps 
not  verbatim.  Take,  for  instance,  the  following  passage:  "  But 
in  each  heaven  I  changed  my  form."  says  he,  "  in  accordance  with 
the  form  of  those  who  were  in  each  heaven,  that  I  might  escape  the 
notice  of  my  angelic  powers  and  come  down  to  the  Thought,  who  is 
none  other  than  her  who  is  also  called  Prounikos  and  Holy  Ghost, 
through  whom  I  created  the  angels,  while  the  angels  created  the 
world  and  men  "  (56  C,  D).  And  aj^ain.  "  And  on  her  account."  he 
says,  "  did  I  come  down:  for  this  is  that  which  is  written  in  the 
Gospel*  the  lost  sheep  '  "  (58  A).  Epiphanius  further  charges  ^mon 
with  having  tried  to  wrest  the  woras  of  St  Paul  about  the  armour 
of  God  (Epti.  vt.  14-16)  into  agreement  with  his  own  identification 
of  the  "  ennoia  "  with  Athena.  He  tells  us  also  that  he  gave  barbaric 
names  to  the  "  principalities  and  powers,"  and  that  he  was  the 
beginning  of  the  Gnostics.  The  Law,  according  to  him,  was  not  of 
GmI.  but  of  '*  the  sinister  power."' 

The  same  was  the  case  with  the  prophets,  and  it  was  death  to 
believe  in  the  Old  Testament.  Epiphanius  clearly  has  before  him 
the  same  written  source  as  Hippolytus,  which  we  know  to  have  been 
the  ireat  Dedaration.  The  story  of  Helen  is  thus  definitely  shown 
to  belong  to  the  second  Simon,  and  not  at  all  to  the  first.  Dr  Salmon 
pointed  out  that  Simon  was  known  as  a  writer  to  the  author  of  the 
Clementine  Recognitions  (iL  38).  and  towards  the  close  of  the  4th 
century  we  find  St  Jerome  quoting  from  him  as  such.* 

Two  points  .must  by  this  time  have  become  clear:  (i)  that 
our  knowledge  of  the  original  Simon  Magus  is  confined  to  what 

we  are  told  in  the  Acts,  and  (2)  that  from  the  earliest 
J**  times  he  has  been  confused  with  another  Simon.    The 

g^^JS^     initial  error  of  Justin  was  echoed  by  every  subsequent 

writer,  with  the  one  exception  of  Hegesippus,  who 
had  perhapa  not  read  him.  There  were»  of  course,  obvious 
reasons  for  the  confusion.  Both  Simons  were  Samaritans,  both 
were  magicians,  and  the  second  Simon  claimed  for  himself  what 
was  claimed  foi  the  earlier  Simon  by  the  people,  namely,  that 
he  was  the  great  power  of  God.  But,  if  the  end  in  view  with 
the  Fathers  had  been  the  attainment  of  truth,  instead  of  the 
branding  of  heretics,  they  could  net  possibly  have  accepted  the 
Great  Declaration,  ivhich  contains,  as  we  have  seen,  the  story 
of  Helen,  with  its  references  to  the  Gospels,  as  the  work  of  Simon 

>Sco  H.£.  ii.  I,  13,  14,  ill.  26,  iv.  11,  22. 
•  58  D,  xxi.  4.  T^  Aptortpat  iwiiiuus. 

»  Comm.  on  Matt.  xxiv.  5— Ego  sum  scrmo  Dei,  ego  sum  spodosua, 
ego  paracletus,  ego  omnipotens,  ego  omnia  Dei. 


Magus.  As  Tcgards  the  third  point,  the  difficulty  is  to  make 
clear  to  the  ordinary  mind  why  it  ^oidd  be  treated  at  alL  But 
as  Schmiedel  champions  the  Tubingen  view  in  the  Emcydopatdia 
Biblica,  it  cannot  be  overlooked. 

Among  the  sotuxes  of  the  Simon-legend  we  have  omitted  the 
pseudo-Clementine  literature  and  a  number  of  Apoaypbal 
Martyria,  Passiones  and  Actus.  It  is  necessary  to  treat  them 
separately  in  connexion  with  the  Tubingen  view,  wbich  repre- 
sents Paul  as  the  original  Simon.  That  view  is  based  on  these 
works  of  Action,  of  uncertain  date  and  authorship,  which  teem 
to  have  been  worked  over  by  sevAal  hands  in  the  interest  of 
diverse  forms  of  belief.  The  romance  of  Clement  of  Rome 
exists  at  present  in  two  forms,  in  Greek  under  the  name  of  the 
Clementine  Homilies  and  in  a  Latin  translation  by  Hufinus, 
which  is  known  as  the  Recognitions  (see  CLEMENmiB  LiTEnA- 
tuke).  It  is  contended  that  the  common  source  of  these  docu- 
ments  may  be  as  early  as  the  xst  century,  and  must  have 
consisted  in  a  polemic  against  Paul,  emanating  from  the  Jewish 
side  of  Christianity.  Paul  being  thus  identified  with  Simon, 
it  was  argued  that  Simon's  visit  to  Rome  had  no  other  bass 
than  Paul's  presence  there,  and,  further,  that  the  tiaditioa  of 
Peter's  rendence  in  Rome  rests  on  the  assiuned  necessity  of  his 
resisting  the  arch-enemy  of  Judaism  there  as  elsewhere.  Thus 
the  idea  of  Peter  at  Rome  really  originated  with  the  Ebionites, 
but  it  was  afterwards  taken  up  by  the  Catholic  Church,  and  then 
Paul  was  associated  with  Peter  in  opposition  to  Simon,  who  had 
originally  been  himself. 

Now  it  must  be  conceded  at  once  that  the  Clementine  HomSies 
are  marked  by  hostility  to  PauL  Prefixed  to  them  is  a  supposed 
letter  from  Peter  to  James,  in  which  Peter  is  made  to  write  as 
follows: — 

"  For  some  of  the  converts  from  the  Gentiles  have  rejected  the 
preaching  through  me  in  accordance  with  the  law,  having  aocepCed 
a  ceruin  lawless  and  babbling  doctrine  of  the  enemy  (ro6  Ix^poC 
h^piawen).  And  this  some  people  have  attempted  ndule  I  am  sdll 
alive,  by  various  interpretations  to  transform  my  words,  unto  the 
overthrow  of  the  law;  as  though  I  also  thouf^ht  thus,  but  did  not 
preach  it  openly:  which  be  far  from  me!  I^  to  do  so  is  to  act 
against  the  law  of  God  as  spoken  through  Moses,  the  eternal  duratioo 
of  which  is  borne  witness  to  by  our  Lord.  Since  He  said  thu*— 
'  Heaven  and  earth  shall  pass  away:  one  jot  or  one  tittle  shall 
not  pass  away  from  the  law  '  (cf.  Matt.  v.  18).  Now  this  He  said 
that  all  might  be  fulfilled.  But  they,  professing  somehow  to  know 
my  mind,  attempt  to  expound  the  words  they  heard  from  me  mart 
wisely  than  1  who  spoke  them,  telling  those  who  are  instructed  by 
them  that  this  is  my  meaning,  which  I  never  thought  of.  But  if 
they  venture  on  such  falsehoods  while  I  am  still  ahve,  how  much 
more  when  I  am  gone  will  those  who  come  after  me  dare  to  do  so!** 

It  would  be  futile  to  midntain  that  that  passage  is  not  aimed 
at  Paid.  It  does  not  identify  Paul  with  Simon  Magus,  but  it 
serves  to  reveal  an  animus  which  would^ender  the  identification 
easy.  In  the  tyth  Homily  the  identification  is  effected.  Simon 
is  Uiere  made  to  maintain  that  he  has  a  better  knowledge  of 
the  mind  of  Jesus  than  the  disdples,  who  had  seen  and  conversed 
with  Him  in  person.  His  reason  for  this  strange  assertion  is 
that  visions  are  superior  to  waking  reality,  as  divine  is  superior 
to  human  (xvii.  5,  14).  Peter  has  much  to  say  in  reply  to  this, 
but  the  passage  which  mainly  concerns  us  is  as  follows  ^~ 

"  But  can  any  one  be  educated  for  teaching  by  vision  ?  And  if 
you  shall  say,  ^It  is  possible,'  why  did  the  Teacher  remain  and 
converse  with  waking  men  for  a  whole  year?  And  how  can  we 
believe  you  even  as  to  the  fact  that  he  appeared  to  you?  And  how 
can  he  have  appeared  to  you  seeing  that  your  sentiments  are  opposed 
to  his  teaching?  But  if  you  were  seen  and  taught  by  him  for  a 
single  hour,  and  so  became  an  apostle,  then  preach  his  words, 
expound  his  meaning,  love  his  apostles,  fight  not  with  me  who  had 
converse  with  him.  For  it  is  against  a  solid  rock,  the  foundation-stone 
of  the  Church,  that  you  have  opposed  yourself  in  opposing  me.  If 
you  w.-re  not  an  adversary,  you  woula  not  be  slandering  me  and 
reviling  the  preaching  that  is  given  through  me.  in  order  that,  as  I 
heard  myself  in  person  from  the  Lord,  when  I  speak  I  may  not  be 
believed,  as  though  forsooth  it  were  I  who  was  condemned  and  I 
who  was  reprobate.*  Or.  if  you  call  me  'condemned '  {xtLreym^nkwem, 
Gal.  ii.  II),  you  are  accusing  God  who  revealed  the  Christ  to  me. 
and  are  inveighing  against  Him  who  called  me  blessed  on  the  ground 
of  the  revelation.    But  if  indeed  you  truly  wish  to  work  along  with 

*  Reading  with  Schmiedel  UtmUun  Avrot  (from  X  Cor.  ix.  Irf) 
in  place  of  MoKt^fsSmvu 
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\he  truth,  learn  first  from  us  what  we  learnt  from  Him,  and  when 
you  have  become  a  diaciple  of  truth,  become  our  fellow-workman." 

Here  we  have  the  advantage,  rare  in  ecclesiastical  history, 
fA  hearing  the  other  side,  llie  above  is  unmistakably  the  voice 
of  those  early  Christians  who  hated  Paul,  or  at  all  events  an 
echo  of  that  voice.  But  how  late  an  echo  it  would  be  hazardous 
to  decide.  Schmiedel  asks,  "  How  should  Paul  ever  come  to  be 
in  the  and,  or,  as  far  as  the  i>seudo-CIementine  Homilies  and 
Recognitions  are  concerned,  even  in  the  3rd  or  4th  century, 
the  object  of  so  fanatical  a  hatred?  It  b  a  psychological  im- 
possibility.'' Yet  the  love  and  hatred  aroused  by  strong  char- 
acter is  not  confined  to  their  life-time.  There  is  not  the  slightest 
reason  why  there  should  not  have  been  people  in  the  3rd  or  4th 
century  who  would  have  been  glad  to  lampoon  Paul.  The 
intioduction  of  Pauline  features,  however,  into  the  representation 
of  Simon  Magus  is  merely  incidental.  The  portrait  as  a  whole 
is  not  in  the  least  like  Paul,  and  could  not  even  have  been  intended 
for  a  caricature  of  him. 

L  There  are  other  features  in  the  portrait  which  remind  us 
strongly  of  Marcion.  For  the  first  thing  which  we  learn  from 
the  Homilies  about  Simon's  opinions  is  that  he  denied  that  God 
was  just  (ii.  14).  By  "  God  "  he  meant  the  Creator.  But  he 
undertakes  to  prove  from  Scripture  that  there  is  a  higher  God, 
who  really  possesses  the  perfections  which  are  falsely  ascribed 
to  the  lower  (iii.  10,  38).  On  these  grounds  Peter  complains 
that,  when  he  was  setting  out  for  the  Gentiles  to  convert  them 
from  tlieir  worship  of  many  gods  upon  earth,  the  Evil  Power 
(4  Kuiai)  had  sent  Simon  before  him  to  make  them  believe  that 
there  were  many  gods  in  heaven.  Peter  throughout  is  repre- 
sented as  defending  the  lumfxla  of  God  against  Simon's  attacks 
on  it  (e.g.  iii.  3,  9f  59)- 

If  we  knew  more,  we  might  detect  other  historical  characters 
concealed  under  the  mask  of  Simon.  Just  as  whatever  Plato 
approves  is  put  into  the  mouth  of  Socrates,  so  whatever  the 
author  of  the  Homilies  condemns  is  put  into  the  mouth  of 
Simon  Magus.  But  while  thus  seeking  for  hidden  meanings,  are 
we  not  in  danger  of  missing  what  lies  on  the  surface,  namely, 
that  the  Simon  Magus  of  the  Clementine  romance  is  a  portrait 
of  Simon  of  Gitta,  after  be  had  been  confused  with  the  Simon 
of  Ads^  The  mention  of  Helen  in  the  Clementines  stamps 
them  as  later  than  the  Creal  Declaration,  in  which,  to  all  appear- 
ance, her  story  originates.  Indeed,  the  Clementine  romance  may 
most  fitly  be  regarded  as  an  answer  to  the  Great  Declaration, 
the  answer  of  Jewish  Gnosticism  to  the  more  Hellenized  Gnosti- 
cism of  .Samaria.  Let  us  look  at  the  Homilies  in  this  light,  and 
see  how  far  what  they  have  to  tell  us  about  Simon  accords  with 

condunons  which  we  have  already  reached. 

Simon,  we  are  informed,  was  a  Samaritan,  and  a  native  of  Gitta, 
a  viDage  situated  at  a  distance  of  6  cxim'oi.  (about  4  m.)  from  the 
„,  ._..,^_  city.  The  name  of  his  father  was  Antonius,  that  of  his 
notumma  mother  Rachel.  He  studied  Greek  literature  in  Alexandria, 
and.  having  in  addition  to  this  great  power  in  magic,  was  so  puffed 
op  by  his  attainments  that  he  wished  to  be  considered  a  highest 
power,  hisher  even  than  the  God  who  created  the  world.^  And  some- 
times he  darkly  hinted  "  that  he  himself  was  Christ,  calling  himself 
the  Standing  One.  Which  name  he  used  to  indicate  that  he  would 
stand  for  ever,  and  had  no  cause  in  him  for  bodily  decaj^.  He  did 
Dot  believe  that  the  God  who  created  the  worid  was  the  highest,  nor 
that  the  dead  would  rise.  He  denied  Jerusalem,  and>  introduced 
Mount  Gerizim  in  its  stead.  In  place  of  the  real  Christ  of  the 
Christians  he  proclaimed  himself;  and  the  Law  he  allegorixed  in 
accordance  with  his  own  preconceptions.  He  did-  indeed  preach 
righteocnoess  and  judgment  to  come:  but  this  was  merely  a  bait 
for  the  unwary. 

So  far  we  have  h»l  nothing  that  is  inconsistent  with  Simon  of 
Gicta,  and  little  but  what  we  are  already  familiar  with  in  connexion 
cither  with  him  or  his  disciple  Mcnander.  But  in  what  follows  the 
identification  of  this  Simon  with  the  Simon  of  Acts  has  led  the 
ooveliat  to  give  (day  to  his  fancy.  It  may  be  well  to  premise  that 
in  the  view  of  the  writer  of  the  Homilies^  '^All  things  are  double  one 
asahiat  another.'*  "  As  first  night,  then  day,  and  first  ignorance, 
thm  knowledge  (irv&rii),  and  first  skrkness,  then  healing,  so  the 
things  of  error  come  first  in  life,  and  then  the  truth  supervenes  upon 
them,  as  the  physician  u'pon  the  sickness."  (Horn.  ii.  33).  In  this 
way  every  good  thing  has  its  evil  forerunner. 

Accofxfang  to  the  Homilies,  the  manner  of  his  entering  on  his 
caieer  of  impiety* was  as  follows.    There  was  one  John,  a  Hemero- 

^  Supplying,  with  Schmiedel.  Amm^^o. 


baptist,  who  was  the  forerunner  of  our  Lord  Jesus  in  accordance 
with  the  law  of  parity;*  and  as  the  Lord  had  twelve  Apostles, 
bearing  the  number  of  the  twelve  solar  months,  so  had  he  thirty 
leading  men,  making  up  the  monthly  tale  of  the  moon.  One  of  these 
thirty  leading  men  was  a  woman  called  Helen.  Now,  as  a  woman  is 
only  half  a  man,  in  this  way  the  number  thirty  was  left  incomplete, 
as  It  is  in  the  moon's  course.  Of  these  thirty  disciples  of  John  the 
first  and  most  renowned  was  Simon.  But  on  the  death  of  the 
master  he  was  away  in  Ejgypt  for  the  practice  dl  magk:,  and  one 
Dositheus,  by  spreading  a  false  report  of  bimon's  death,  succeeded  in 
installing^  himself  as  mad  of  the  sect.  Simon  on  coming  back 
thought  It  better  to  dissemble,  and,  pretending  friendship  for  Dosi- 
theus, accepted  the  second  place.  Soon,  however,  he  began  to  hint 
to  the  thirty  that  Dositheus  was  not  as  well  acquainted  as  he  might 
be  with  the  doctrines  of  the  school.  Dositheus  was  so  enraged  at 
these  suggestions,  which  were  calculated  to  undermine  his  position 
as  the  Standing  One,  that  he  struck  at  Simon  with  his  stan.  But 
the  staff  went  clean  through  the  body  of  Simon  aS  though  it  had  been 


not,  fell  down  and  worshipped  him.    Then  he  retired  into  the  number 
of  the  twenty-nine  leaders,  and  not  long  afterwards  died. 

The  above  is  doubtless  pure  fiction.  But  Dositheus  the  Samaritan 
is  a  real  person.  He  is  mentioned  by  Hegcsippus  as  the  founder  of 
a  sect  (Eus.  H.E.  iv.  aa),  and  spoken  of  by  the  pseudo-Tertuilian 
as  a  heretic  from  Judaism,  not  from  Christianity,  "  who  first  dared 
to  reject  the  prophets  as  not  having  spoken  in  the  Holy  Ghost." 
After  this  we  return  to  the  comparatively  solid  ground  of  Simon  of 
Gitta.  For  the  narrative  goes  on  to  say  that  Simon  took  Helen 
about  with  him,  saying  that  she  had  come  down  into  the  world  from 
the  highest  heavens,  and  was  mistress,  inasmuch  as  she  was  the  all- 
mother  being:  and  wisdom.  It  was  for  her  sake,  he  said,  that  the 
Greeks  and  Barbarians  fought,  deluding  themselves  with  an  image 
of  truth,  for  the  real  being  was  then  present  with  the  First  God.' 
By  such  specious  all^ries  and  Grecian  fables  ^mon  deceived  many, 
while  at  the  same  time  he  astounded  them  by  his  magic.  A  de- 
scription is  given  of  how  he  made  a  familiar  spirit  for  himself  by 
conjuring  the  soul  out  of  a  boy  and  keeping  his  image  in  his  bedroom, 
and  many  instances  of  his  feats  of  magic  are  given. 

The  Samaritans  were  evidently  strong  in  magic.  In  all  the  accounts 
given  us  of  Simon  of  Gitta  magic  is  a  marked  feature,  as  also  in  the 
case  of  his  pupil  Menander.  We  cannot,  therefore,  agree  with  Dr 
Salmon's  remark  that  the  only  reason  why  Justin  attributed  magic 
to  Simon  of  Gitta  was  because  of  his  identifying  him  with  Simon 
Magus.  Rather  Simon  Ma^s  and  his  sorceries  would  have  been 
forgotten  had  not  his  reputation  been  reinforced  in  the  popular  mind 
by  that  of  his  successor. 

Whether  Simon  of  Gitta  ever  exhibited  his  skill  in  Rome  we  have 
no  means  of  determining,  but  at  all  events  the  comfwund  Simon, 
resulting  from  the  fusion  of  him  with  his  predecessor,  is  brought  to 
Rome  by  popular  legend,  and  represented  as  enjoying  great  influence 
with  Nero.  One  othis  feats  at  Rome  is  to  have  himself  beheaded 
and  to  rise  again  on  the  third  day.  It  was  really  a  ram  that  was 
beheaded,  but  he  contrived  by  his  magic  to  make  people  think  that 
it  was  himself.  The  Clementines  leave  room  for  this  development. 
In  the  Epistle  of  Clement  to  fames  prefixed  to  the  Homilies  Peter 
is  spoken  of  as  the  light  of  the  West,  and  as  having  met  with  a 
violent  death  in  Rome;  and  in  Homilies  i.  16,  Peter  invites  Clement 
to  share  his  traveU  and  listen  to  the  words  of  truth  which  he  ii- 
about  to  preach  from  town  to  town,  "  even  unto  Rome  itself." 

It  would  be  superfluous  to  criticize  the  Tubingen  view  under 
fl  form  in  which  it  has  already  been  abandoned.  We  may, 
therefore,  confine  our  attention  to  the  latest  exposition  of  it 
by  Schmiedel  in  the  Ency.  BiUica.  In  the  narrative  of  Acts 
Schmiedel  finds  much  to  surprise  him.  He  thinks,  for  instance, 
that  verse  xo  of  chapter  viii.  must  be  interpolated,  and  that  in 
the  process  irpoactxoi'  was  borrowed  from  verse  11.  But  there  is 
no  inconsistency  between  the  two  verses.  Verse  10  merely  states 
that  the  people  gave  heed  to  the  magician,  verse  1 1  adds  why. 
All  the  complicated  speculations  about  a  redactor  which  follow 
are  swept  away  by  the  simple  assumption  that  the  text  is  sound. 

With  Schmiedel's  contention  that  there  are  passages  in  the 
Clementines  which  are  aimed  at  Paul,  we  entirely  agree.  But 
this  interesting  discovexy  so  dazzled  the  eyes  of  Baur  and  his 
followers  that  after  it  they  saw  Paul  everywhere.  In  the  Clemen- 
tines Simon  by  his  magic  imposes  his  own  personal  appearance 
upon  Faustus,  the  father  of  Clement.  This  he  does  for  his  own 
ends,  but  Peter  seeing  his  opportunity  adroitly  makes  Faustus 
go  to  Antiochi  and  in  the  person  of  Simon  make  a  public 

*  xarA  riif  1^  cvfvyios  "Kiyor,  ii.  23. 

>As  to  the  phantasmal  nature  of  Helen  see  Plat.  Ref.  586  c; 
Sext.  Emp.  Adv.  math.  vii.  180;  cf.  Hdt.  ii.  112-117.  We  have  only 
the  evidence  of  this  passage  for  Simon  having  adopted  the  notion. 
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recantation  of  hU  aspersions  on  Peter,  giving  as  a  reason  that  he 
had  been  soundly  scourged  by  angels  during  the  preceding  night. 
JMow  here,  we  are  told,  there  is  a  malicious  allusion  to  the 
"  messenger  of  Satan  to  buffet  me  "  of  2  Cor.  ziL  6.  We  do  not 
think  that  this  conjecture  will  commend  itself  to  the  unpreju- 
diced, especially  in  view  of  the  fact  that  scourging  by  angels  is 
a  well-known  piece  of  supernatural  machinery  (cf.  2  Mace,  iii, 
36;  Eus.  H,E.  V.  28,  §  z a;  Tert.  De  idol,  15).  Yet  Schmicdel 
speaks  of  this  as  "  a  well  ascertained  case  in  which  an  utter- 
ance of  Paul  regarding  himself  is  spitefully  twisted  to  his  dis- 
credit." There  is  more  plausibility  in  connecting  Simon's 
assumed  knowledge  of  things  above  the  heavens  {Recog.  ii. 
65)  with  St  Paul's  claim  to  have  been  "  caught  up  even  to  the 
third  heaven  "  (a  Cor.  xiL  2).  But  the  passage  is  much  more 
appropriate  to  Simon  of  Gitta.  From  the  height  in  which  he 
claim^  to  dwell  even  the  third  heaven  would  have  seemed 
quite  the  lower  regions.  The  question  of  meat  offered  to  idols 
was  a  burning  one,  in  every  sense  of  the  term,  long  after  Paul's 
day.  We  need  not,  therefore,  see  a  reference  to  the  Apostle's 
laxity  on  this  crucial  point  in  the  story  {Horn.  iv.  4,  vii.  3)  that 
Simon  Magus  had  entertained  the  people  of  Antioch  on  a  jacri- 
ficial  ox,  and  so  subjected  them  to  the  evil  influence  of  demons. 
The  non-necessity  of  martyrdom  is  mentioned  as  a  feature  of 
early  Gnosticism.^ 

The  miracles  which  St  Paul  daims  for  himself  in  2  Cor.  zii. 
13,  Rom.  zv.  19,  must  doubtless  have  led  to  his  being  regarded 
as  a  magician  by  those  who  did  not  accept  him  as  divinely 
commissioned;  but,  as  we  have  seen  throughout,  magic  was 
the  salient  feature  about  the  Samaritan  Messiah,  who  is  the  real 
enemy  aimed  at  in  the  Clementine  literature.  The  opening  of 
doors  of  their  own  accord  no  more  connects  Simon  Magus  with 
Paul  than  with  Peter.  We  need  not,  therefore,  see  in  Recog. 
ii.  9  a  reference  to  Acts  zvi.  36.  As  to  the  use  of  bad  language, 
people  in  the  and  century  were  glad  to  avail  themselves  of  such 
missiles  as  ^^cuSav6<rroXoi,  which  had  been  manufactured  for 
them  in  the  zst  {Horn.  jcvL  21 ;  2  Cor.  zi.  13).  That  the  homo 
quidam  inimicus  of  the  Rccognitiotu  (i.  70)  is  intended  for  Paul 
is  plain,  but  then,  as  Schmiedel  points  out  in  a  note,  he  is  not 
identified  ^th  Simon.  "  Even  the  style  of  Paul/'  Schmiedel 
assures  us,  "  is  plainly  imitated  in  a  mocking  way."  The 
reference  is  to  the  recantation  in  Horn.  zz.  19,  wUch  is  like  the 
rest  of  the  treatise  and  quite  unlike  Patd,  but  Schmiedel's 
familiarity  with  Paul's  writings  enables  him  to  collect  phrases 
therefrom  which  occur  also  in  the  Homilies. 

vWhen  the  Tubingen  School  turn  their  attention  to  the  Apocry- 
phal Acts  and  Martyrdoms,,  the  image  of  Paul  still  obsesses 
their  mental  gaze.  •  There  is'  indeed  one  passage  which  may 
plausibly  be  adduced  in  favour  of  their  contention.  In  the 
Martyrdom  of  the  Holy  Apostles  Peter  and  Paul  (ch.  45),  Paul 
is  m^e  to  put  this  question—"  If  then  circumcision  is  a  good 
thing,  why  did  you,  Simon,  deliver  up  circumcised  men  and 
compel  them  to  be  condemned  and  put  to  death?"  We  must 
let  the  Tttbingen  School  have  this  passage  for  what  it  is  worth, 
only  remarking  that  it  was  not  on  the  ground  of  circumcision 
that  Paul  persecuted  the  Church,  and  that  it  is  impossible  to 
eztract  history  out  of  these  fictions.  We  certainly  cannot 
subscribe  to  the  conjecture  of  Lipsius  that  "  the  story  of  the 
seeming  beheading  of  Simon  has  at  its  root  malicious  mis- 
representations of  the  beheading  of  Paul."  The  dimaz  of 
absurdity  seems  to  be  reached  when  we  are  informed  that  the 
story  of  Simon  offering  money  to  the  Apostles  for  the  gift  of  the 
Holy  Ghost  arose  out  of  Jewish-Christian  scandal  about  Paul's 
"  collection  for  the  SainU "  (x  Cor.  zvi.  i).  Yet  Schmiedel 
follows  Lipuus  "  in  his  latest  treatment  of  the  subject  "  in 
recognizing  **  a  Samaritan  ybtit  named  Simon  as  historicaL" 
But  the  part  which  be  played  in  history  is  thus  taken  away 
from  him.  •  He  was  there,  it  seems,  but  he  did  not  do  what  he  is 
said  to  have  done.  Only  the  author  of  Acts,  wishing  to  obviate 
the  reproach  against  Paul  of  offering  money  to  the  Apostles, 
attributed  the  like  conduct  to  Simon. 

*  Pscudo-Tertullian  says  of  Baailides,  "Martyria  n^at  esse 
facie  nda." 


In  conclusion,  there  are  of  course  86me  grounds  for  the  Tiibin- 
gen  view,  but  they  are  wholly  inadequate  to  bear  the  structure 
that  has  been  raised  upon  them.  St  Paul  was  a  hard  hitter, 
and  Jewish  Christians,  who  still  clung  to  James  and  Peter  as  the 
only  true  pillars  of  the  Church,  are  not  likely  to  have  cherished 
any  love  for  his  memory.  This  is  enough  to  account  for  the 
hostility  displayed  against  St  Paul  in  the  Clementines.  But  to 
push  the  equation  of  St  Paul  with  Simon  Magus  further  than  we 
are  forced  to  by  the  facts  of  the  case  is  to  lose  sight  of  the  real 
character  of  the  Clementines  as  the  counterblast  of  Jewish  to 
Samaritan  Gnosticism  and  to  obscure  the  greatness  of  SinuMi 
of  Gitta,  who  was  really  the  father  of  all  heresy,  a  character 

which  has  been  erroneously  attributed  to  Simon  Magus. 

LiTBRATuaa. — Harnack,  Lthr.  d.  Dopnennsuh.,  3nd  ed.,  204-209. 
264-270;  Salmon  in  DieL  Chr.  Biog.  iv.  681;  Hort,  NoUs  Inir^- 
ductory  to  the  Study  of  the  Clem.  Recog.  (1902);  Bin  in  Statd.  Bib. 
(1890},  2.  157-193:  Headlam  in  Hastntgs^  DicL  of  Ike  Bible;  P.  W. 
Schmiedd  in  Encye.  BiU,  (St.  G.  S-) 

SIMON.  RICHARD  (t638-X7ia),  French  biblical  critic,  was 
bom  at  Dieppe  on  the  X3th  of  May  1638.  His  early  studies  were 
carried  on  at  the  college  of  the  Fathers  of  the  Oratory  in  that 
dty.  He  was  soon,  by  the  kindness  of  a  friend,  enabled  to 
enter  upon  the  study  of  theology  at  Paris,  where  he  early  dis- 
played a  taste  for  Hebrew  and  other  Oriental  languages.  At 
the  end  of  his  theological  course  he  was  sent,  according  to 
custom,  to  teach  philosophy  at  JuiUy,  where  there  was  one  of 
the  colleges  of  the  Oratory.  But  he  was  soon  recalled  to  Paris, 
and  employed  in  the  congenial  labour  of  preparing  a  catalogue 
of  the  Oriental  books  in  the  library  of  the  Oratory.  His  fint 
publication  was  his  Fides  Ecdesiae  orienlalis,  sen  Cabridis 
iiehropoUlae  Philadelphiensis  ppusculo,  cum  interprOaiume 
Latino,  cum  notis  (Paris,  167  x),  the  object  of  which  was  to 
demonstrate  that  the  belief  of  the  Greek  Church  regarding  the 
Eucharist  was  the  same  as  that  of  the  Church  of  Rome.  SLaaon 
entered  the  priesthood  in  1670,  and  the  same  year  wrote  a 
pamphlet  in  defence  of  the  Jews  of  Meta,  who  had  been  accused 
of  having  murdered  a  Christian  chUd.  It  was  shortly  before 
this  time  that  there  were  sown  the  seeds  of  that  enmity  with 
the  Port  Royalists  which  filled  Simon's  after  life  with  many 
bitter  troubles.  Antoine  Arnauld  (1612-X694)  had  written  a 
work  on  the  Perpetuity  of  the  Patlh,  the  first  volume  of  which 
treated  of  the  Eucharist.  The  criticisms  of  Simon  exdted 
lasting  indignation  amorig  Amauld's  friends  and  admirers. 
Another  matter  was  the  cause  of  indting  against  him  the  ill-will 
of  the  monks  of  the  Benedictine  order.  In  support  of  a  friend 
who  was  engaged  in  a  lawsuit  with  the  Benedictine  monks  of 
Fecamp,  Simon  composed  a  strongly-worded  memorandum. 
The  monks  were  greatly  exasperated,  and  made  loud  complaints 
to  the  new  general  of  the  Oratory.  The  charge  of  Jesuitism 
was  also  brought  against  Simon,  apparently  on  no  other  ground 
than  that  his  friend's  brother  was  an  eminent  member  of  that 
order.  The  commotion  in  ecdesiastical  drdes  was  great,  and 
Simon's  removal  not  only  from  Ppris  but  from  France  was 
seriously  -considered.  A  mission  to  Rome  was  proposed  to  him, 
but  he  saw.  through  the  design,  and,  after  a  short  dday  dictated 
by  prudential  motives,  dedined  the  proposal.  He  was  engaged 
at  the  time  in  superintending  the  printing  of  his  HisUwe  critique 
du  Vieux  Testament.  He  had  hoped,  through  the  influence  of 
P£re  la  Chaise,  the  king's  confessor,  and  the  due  de  Montausier, 
to  be  allowed  to  dedicate  the  work  to  Louis  XIV.,  but,  as  the 
king  was  absent  in  Flanders  at  the  time,  the  volume  could  not 
be  published  until  he  had  accepted  the  dedication,  though  it  had 
passed  the  censorship  of  the  Sorbonne,  and  the  chancellor  of  the 
Oratory  had  given  his  imprimatur.  The  printer  of  the  book, 
in  order  to  promote  the  sale,  had  caused  the  titles  of  the  various 
chapters  to  be  printed  separately,  and  to  be  put  in  circulation. 
These,  or  possibly  a  copy  of  the  work  itself,  had  happened  to 
come  into  the  hands  of  the  Port  Royalists.  It  seems  that,  with 
a  view  to  injure  the  sale  of  the  work,  which  it  was  wdl  known 
in  theological  circles  had  been  long  in  preparation  by  Simon, 
the  Messieurs  de  Port  Royal  had  undertaken  a  translation  into 
French  of  the  Prolegomena  to  Walton's  PolygloU.  To  counteract 
this  proceeding  Simon  announced  his  intention  of  publishing 
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u  unouicd  edition  of  the  Prolcsomena,  ■nd  utiuDy  ulded 
lo  Lhc  Criiual  Hillary  «  tmuUtion  of  the  laAt  four  chAplen 
of  Ibat  work,  which  had  fonanl  do  put  of  fiii  origiiu]  plxn. 

jcclcd  ImuULiufi,  but  his  funnies  were  all  the  jnore  IrritAted. 
They  had  now  obuiaed  Ihe  opportunity  which  they  hul  long 
been  seeking.  The  freedom  with  which  Simon  eipnned  himMlf 
on  various  topici,  and  espedaUy  those  chapters  ta  which  he 
declared  that  Moses  could  not  be  ihs  author  of  much  Id-  the 
writing*  attributed  ID  him,  especially  aroused  thCir  oppoailian. 
The  powerful  influence  of  Bossuel,  at  that  time  tutor  to  the 
dauphin,  wa*  invoked;    the  chancelkir  Michael  le  Telliec  lent 


b'D  auisiancc;    a  decree  of  the  a 
and  after  a 


jlofsl 


if  paltry 
]OQ  copies,  was  seized  by  thepoiireand  destroyed, 
jsity  of  his  colleagues  in  the  Oratory  rose  to  to 
t  against  Siiaon  that  he  wi*  declared  to  be  oo 
XT  of  their  body.  Full  of  bitlemeAs  ajid  disgust, 
aimoD  reiirca  in  1679  to  the  curacy  of  BollevilJe,  to  which  he 
tiad  been  lately  appointed  by  the  vicu-gennal  of  the  abbey  of 
Fecamp. 

The  wnk  thus  confiscated  b  France  ft  mi  proposed  to 
i^nibliih  in  Holland.  Simon,  however,  at  fint  (^ipoeed  this, 
in  hopes  of  overcoming  the  opposithm  <d  Bossuet  by  malung 
certain  changes  in  the  pact)  objected  to.  The  acgollalbii)  with 
Bossuel  lasted  a  cansidenble  time,  but  finally  tailed,  and  the 
CHtiiQl  Hillary  appeared,  with  Simon's  name  on  the  title  page, 
in  the  year  1685,  from  the  press  of  Reenjei  Leers  in  Roltadam. 
An  imperfect  edition  had  pnvlously  been  published  at  Anuter- 
dam  by  Daniel  Elzevir,  based  upon  a  MS.  timscripUon  of  one 
of  the  copies  of  the  original  wotk  which  had  escaped  dalruction 
and  had  been  sent  la  England,  and  from  which  ■  Latin  and  an 
En^iUi  trantbt  ion  were  alterwazds  made.  The  edition  of  Leen 
was  a  reproduction  of  the  work  aa  first  printed,  with  a  new 
pTFface,  botes,  and  thosc.other  writinp  which  had  appeared  for 
and  against  the  work  up  to  that  date. 

Tlie  work  consisls  of  three  book*.  The  first  deals  with  quntioni 
of  Biblical  ~  ■        .  ^^^  ^  ^i^ 

Hctm  Bi  down  to  Ibe 

prrvnt  da  and  of  otber 

baHa  o(  rl  liar  tbeocy  of 


cofltributed 


id  preieatinE 

encountered  stroog  oppei^ljan.  and  that  not  only  from  the  ChLimh 
al  Rooe.  The  Pratesunr*  felt  thrir  ilnni^aM— an  infallible  Bible 
—■lulled  by  the  doubt*  wbidi  Simon  raived  asatnit  the  intenity 

-'  ■■--  ■■-■- .    J.  I*  Clere  r  Clericu*")  inhiswotk  SnUmai 

nu  A  HiUaiJt,  conlroverted  the  views  of  Simon. 
—  ,^..,.^-  by  the  latter  m  a  tone  of  considerable  asperity 
I  Uftnu  am  .Smfimeiii  A  jurffui  lUaleiim  it  hoUarJi. 

t;ipairrd  his  Hiilein  cnliqiu  iu  loll  da  fionmrau  Teiaminl. 
eoMiiiifig  of  thirty.three  chapters,  in  which  he  discuHcs  Ifte  oriRin 
aad  character  of  Fhe  various  books,  with  a  considriarion  of  the 
obkctknis  brooght  aeainsl  them  bv  (he  Jew*  and  other*.  Lhe 
HOGUtMds  Iron  the  DM  Teuament  in  the  New,  the  inapiiation  ol 

(he  Cmk  dialect  ia  wliich  (h^  are  written  (against  C.  Salmsiiui)! 
Ibe  Cmk  MSS.  known  at  the  time,  efoeciairy  Codex  D  (Canta- 
bnpeoeis).  ^Tc    This  was  followed  in  1690  by  hit  MiHoirt  iriliqtie 

iht  nBnacr  in  which  many  difficult  pauafea  of  the  New  Tewampnl 
bive  been  leiMleieil  in  ihe  wiou*  venioni.    In  169]  wai  published 

Uauirt  iritii*t  ia  frinciptaa  ttmmmiiuiitt  i»  NtimaM  Trtumnt 
^£f^t  U  ctwtumitmM  dm  CkriitianiFmt  jitMKts  A  nctrr  lemfis. 
Tbi*  work  exhibit*  immense  reading,  and  the  informalion  it  cofllains 


tistitl'vakuble  to 


leuudent.  The  la*t  woek  of  StiBoa  that  we  m 
ixUti  Oiitrtalimj  wr  It  ItzU  d  bi  Hriiani 
(Paru.  1695),  which  contains  supplenienu 
[he  subject*  of  tbe  leac  and  Irantlauoni  of  1 


.    Forlhfbiblio- 
nt  oj  A.~  Bennii,  Ntlia  biblit- 


As  a  controversialist  Simon  displayed  a  tuttemeu  which 
tended  only  to  aggravate  the  unpleasantness  of  controversy.  He 
was  entirely'  a  man  of  intellect,  free  from  all  tendency  to  lenti- 
mentality,  and  with  a  alrong  vein  of  sarcasm  and  satire  In  hit 
disposilioiu  He  died  al  Dieppe  on  the  nth  of  April  tyiatt 
the  age  of  seventy-four. 

The  pcindo^  autbnriilei  for  tbe  life  of  Simon  an  tbe  life  or 
"£lDge  'by  hi*  grand-Dtpbtw  De  la  Martini^  la  vol.  L  of  the 
LiUrti  dumia  (4  voU,  Amsterdam,  1730)1  K.  K.  Craf'*  article 
in  (he  lint  vol.  of  (he  Sii^.  H  i.  l*nl.  Wlisnuk..  Ac  (Jena.  t»S'): 
E.  W.  E.  Reua's  article,  irvised  by  E.  Nettle,  in  Hecuv-Hauck. 
RtaltKyUopUitM.igo6hi>itl«'rilSimtHeliim  ViaaTtUumm. 

by  A.   BenUU  fl  fl>.MrtM     IM9J:  H.   Mannval,   Enai  mr  ttiekarA 

Simimttlaaid^  hibli^me  aulCVII-  u"- ' "- 

graphy,  see.  In  addidon  to  the  wrinua 

tmpliitiu  tiaaduri  Simaa  {BaKl,  i&aaj.  ' 

UMM,THOIU£  (f.  1613-1665),  English  medallisl,  was  bom. 
according  to  Vertoe,  in  Vorkshire  about  169].  He  atudied 
engraving  imder  NicluJas  Briot,  and  about  1635  received  a  post 
in  connexion  with  tbe  Mint.  In  1645  lie  was  appointed  by  tbe 
parliament  joint  chief  engraver  along  with  Edward  Wade,  and, 
having  eieculed  the  great  seal  of  the  Commonwealth  and  dies 
for  the  coinage,  he  waa  promoted  to  be  chief  engraver  to  the 
mint  and  seals.  He  produced  several  fine  portrait  medals  of 
Cromwell,  one  of  which  is  copied  from  a  miniature  by  Cooper. 
After  the  Restoration  he  was  appointed  engiaver  of  the  king'l 
seals.  On  the  occasion  of  his  contest  with  the  brotheis  Roelticrt, 
who  were  employed  by  the  mint  in  1662,  Simon  produced  his 
celebrated  crown  of  Charles  11.,  on  the  margin  of  which  be 
engraved  a  petition  to  the  king.  Tills  is  usually  coniidered  Ua 
masterpiece.  He  is  believed  to  have  died  of  Che  plague  in 
London  in  [665. 

*  -  -'—  of  Tfa  Hidali,  Qmi.  Grot  Salt  and  eOur  Wsrla  ^ 


i  and  dtsctibtd  by  Ceorie  VtrlMt, 


aUOK  BBH  T09AI(and  century  A.D.],  a  GiL 
one  of  the  most  eminent  dlsdples  of  Aqiba  (g.r.}. 
was  ciecuted  by  Hadrian,  and  Simon's  anti-Romai 
led  lo  hi*  own  condemnation  by  Varus  c.  i6r  AI>.  (according  10 
Graeti).  He  escaped  this  doom  and  dwelt  for  some  years  in  a 
cavern.  Emerging  (ram  concealment,  Simon  settled  in  Tiberias 
and  in  other  Galilean  dlles.  He  accjuited  a  repuuiion  aa  a 
worker  of  miracles,  and  on  this  ground  was  sent  to  Rome  al  an 
envoy,  where  (legend  tells)  he  eiordjed  from  the  emperor's 
dau^ter  a  demon  who  had  obligingly  entered  the  lady  to  enable 
Simon  to  effect  his  miracle.  This  Rabbi  bore  a  large  part  in 
the  Elation  o(  law,  and  his  decisions  are  frequently  quoted. 
To  him  were  attributed  Ihe  important  legal  horailics  called 
id  Mtthilla  (see  MmusK).  and  above  all  the  ZoJuv,  the 
I  the  Kabbalah  (^.i.).  This  latter  ascription  isahogethcr 
led,  the  real  author  of  this  mystical  commentary  on  the 
:h  being  Moses  of  Leon  (?.v.}. 


The  f 


It  of  Si  mi 


Aiada  itr  Tanniulcn.  ii.  pp.  70-149.  (1.  A.) 

SIKOH   OP  ST   QUBNTm    tjl.  1147!,   Dominican   mission- 

raveiler  and  diplomatist.    He  accompanied,  and  .wrote  the 

lislory  of,  the  Dominican  emliasjy  under   Friar   Ascelin   or 

inselm,  which  Pope  Innocent  IV.  sent  in  1147  lo  the  Mongols 

•f  Armenia  and  Persia.    Simon's  history,  in  ils  ori^nal  form, 

9  lost;  but  large  sections  of  It  have  been  preserved  in  Vincent 

if  Beauvais's  Sfnulum  hisloriidi,  where  nineteen  chapters  an 

eipiessly  said  to  be  u  libtllo  fralrii  Simtnii,  or  entitled  /roler 

The  embassy  of  Aicelin  and  Simon,  who  were  ac- 

ied  by  Andrew  of  Longjumeau,  proceeded  to  the  camp 

of  Baiju  ot  Bachu  Hayan  (i.e.  "  General  "  Baiju,   Neyan  signify- 

'   "    commanderot  10,000)  at  5i(i<niin  Armenia,  lyingbelween 

Ltaa  river  and  Lake  Gokchs,  fifly-nine  days'  foumey  (ron 

The  papal  letten  were  tranilaled   into   Persian,  and 

e  into  Mongol,  and  so  presented  to  Baiju;  hut  the  Tatars 

greatly  irritated  by  tbe  haughtiness  ol  the  Domintcana, 
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who  implied  that  the  pope  was  superior  even  to  the  Great  Khan, 
and  offered  no  presents,  refused  the  customary  reverences  before 
Baiju,  declined  to  go  on  to  the  imperial  court,  and  made  un- 
seasonable attempts  to  convert  their,  hosts.  The  Prankish 
visitors  were  accordingly  lodged  and  treated  with  contempt: 
for  nine  weeks  Oune  and  July  1247)  all  answer  to  their  letters 
was  refused.  Thrice  Baiju  even  ordered  their  death.  At  last, 
on  the  25th  of  July  1247,  they  were  dismissed  with  the  Noyan*s 
reply,  dated  the  20th  of  July.  This  reply  complained  of  the 
high  words  of  the  Latin  envoys,  and  commanded  the  pope  to 
come  in  person  and  submit  to  the  Master  of  all  the  Earth  (the 
Mongol  emperor).  The  mi^on  thus  ended  in  complete  failure; 
but,  except  for  Carpini's  {q.v-)t  it  was  the  earliest  Catholic 
embassy  which  reached  any  Mongol  court,  and  its  information 
must  have  been  valuable.  It  performed  something  at  least  of 
what  should  have  been  (but  apparently  was  not)  done  by 
Lawrence  (Lourenco)  of  Portugal,  who  was  commissioned  as 
papal  envoy  to  the  Mongols  of  the  south-west  at  the  same  time 
that  Carpini  was  accredited  to  those  of  the  north  (1245). 

See  Vincent  of  Bcauvais,  Speculum  kistoriaU,  book  xxxii.  (some- 
times quoted  as  xxxi.).  chaps.  26-29,  3a,  3^.  40-52*  (cf.  pp.  453  A- 
454  B  m  the  Venice  edition  of  1591) ;  besides  these,  several  other 
chapters  of  the  Spec.  kisl.  probably  contain  material  derived  from 
Simon,  e.g.  bk.  xxxi.  (otherwise  xxx.)f  chaps.  3, 4,  7,  8,  13,  32;  and 
bk.  XXX.  (otherwise  xxixO,  chaps.  69,  71,  74-75f  78,  80.  See  also 
d'Ohsson,  Hutoire  des  Mongols^  ii.  200-201,  221-233:  iii.  79  (edition 
of  1852);  Fontana,  Monumenta  Dominicana,  p.  52  (Rome,  1675); 
Luke  Wadding,  Annates  Minorum,  iii.  116-118:  &.  Bretschnddcr, 
Mediaeval  Researches  from  Eastern  Asiatic  Sources,  vol.  i.,  notes  45^, 
494  (London,  1888) ;  M.  A.  P.  d'Avczac'r  Introduction  to  Carpim, 
pp.  404-405,  433-434,  464-465,  of  vol.  iv.  of  the  Paris  Gcog.  Soc's 
*RecueUde  V^ges,  &c.  (Paris,  1839);  W.  W.  Rockhill.  Rubruck, 
pp.  xxiv-xxv  (London,  Hakluyt  Soc.,  1900) ;  C.  R.  Beazley,  Dawn 
of  Modem  Geography,  ii.  277,  and  Carpini  and  Ruhruquis,  269-270. 

SIMONIDES  (or  Seuonides)  OF  AMORGOS,  Greek  iambic 
poet,  flourished  in  the  middle  of  the  7th  century  b.c.  He  was 
a  native  of  Samos,  and  derived  his  surname  from  having  founded 
a  colony  in  the  neighboxiring  island  of  Amorgos.  According  to 
SuXdas,  besides  two  books  of  iambics,  he  wrote  elegies,  one  of 
them  a  poem  on  the  early  history  of  the  Samians.  The  elegy 
included  in  the  fragments  (85)  of  Simonides  of  Ceos  is  more 
probably  by  Simonides  of  Amorgo&'  We  possess  about  thirty 
fragments  of  his  iambic  poems,  written  in  dear  and  vigorous 
Ionic,  with  much  force  and  no  little  harmony  of  versification. 
With  Simonides^  as  with  Archilochus,  the  iambic  is  still  the 
vehicle  of  bitter  satire,  interchanging  with  melancholy,  but  in 
Simonides  the  satire  is  rather  general  than  individual.  His 
"  Pedigree  of  Women  "  may  have  been  suggested  by  the  beast 
fable,  as  we  find  it  in  Hesiod  and  Archilochus,  and  as  it  recurs  a 
century  later  in  Phocylides;  it  is  clear  at  least  that  Simonides 
knew  the  works  of  the  former.  Simonides  derives  the  dirty 
woman  from  a  hog,  the  cimning  from  a  fox,  the  fus^  from  a 
dog,  the  apathetic  from  earth,  the  capricious  from  sea-water, 
the  stubborn  from  an  ass,  the  incontinent  from  a  weasel,  the 
proud  from  a  high-bred  mare,  the  worst  and  ugliest  from  an  ape, 
and  the  good  woman  from  a  bee.  The  remainder  of  the  poem 
(96-Z18)  is  xmdoubtedly  spurious.  There  is  much  beauty  and 
feeling  in  Simonides's  description  of  the  good  woman. 

See  Fragments  in  T.  Benfk,  Poitae  lyrici  Craeci;  separate 
editions  by T.  T.  Welcker  (183^),  and  especially  by  P.  Malusa  (1900), 
with  exhaustive  introducuon,  bibliography  and  conunentary. 

SIMONIDES  OF  CEOS  {c.  556-469  B.C.),  Greek  lyric  poet, 
was  born  at  lulis  in  the  island  of  Ceos.  During  his  youth  he 
taught  poetry  and  music  in  his  native  island,  and  composed 
paeans  for  the  festivals  of  Apollo.  Finding  little  scope  for  his 
abilities  at  home,  he  went  to  live  at  Athens,  at  the  court  of 
Hipparchus,  the  patron  of  literature.  After  the  murder  of 
Hipparchus  (514),  Simonides  withdrew  to  Thessaly,  rwhere  he 
enjoyed  the  protection  and  patronage  of  the  Sa>padae  and 
Aleuadae  (two  cdebrated  Thessalian  families).  An  interesting 
story  is  told  of  the  termination  of  his  relations  with  the  Scopadae. 
On  a  certain  occasion  he  was  reproached  by  Scopas  for  having 
allotted  too  much  space  to  the  Dioscuri  in  an  ode  celebrating 
the  victory  of  bis  pauon  in  a  chariot-race.    Scopas  refused  to 


pay  all  the  fee  and  told  Simonides  to  apply  to  the  Dioscuri  for 

the  remainder.    The  incident  took  place  at  a  banquet.    Shortly 

afterwards,  Simonides  was  told  that  two  young  men  wished  10 

speak  to  him;   after  he  had  left  the  banquetmg  room,  the  roof 

fell  in  and  crushed  Scopas  and  his  guests  (Cicero,  De  orotore^ 

ii.  86).    There  seems  no  doubt  that  some  disaster  overtook  the 

Scopadae,  which  resulted  in  the  extinction  of  the  family.    After 

the  battle  of  Marathon  Simonides  returned  to  Athens,  but  soon 

left  for  Sicily  at  the  invitation  of  Hiero,  at  whose  court  he  spent 

the  rest  of  his  life. 

His  reputation  as  a  man  of  learning  is  shown  by  the  tradition 

that  he  introduced  the  distinction  between  the  long  and  short 

vowels  (e,  if,  o,  »),  afterwards  adopted  in  the  Ionic  alphabet 

which  came  into  general  use  during  the  archonship  of  Eudcidcs 

(403).    He  was  also  the  inventor  of  a  system  of  mnemonics 

(Quintilian  xi.  2,  xx).    So  tmbounded  was  his  popularity  that 

he  was  a  power  even  in  the  political  world;  we  are  told  that  he 

reconciled  Thero  and  Hiero  on  the  eve  of  a  battle  between  their 

opposing  armies.    He  was  the  intimate  friend  of  Themisiodes 

and  Pausanias  the  Spartan,  and  his  poems  on  the  war  of  Ubcra- 

tion  against  Persia  no  doubt  gave  a  powerful  impulse  to  the 

national  patriotism.    For  his  poems  he  could  command  almost 

any  price:  later  writers,  from  Aristophanes  onwards,   accuse 

him  of  avarice,  probably  not  without  some  reason.    To  Hiero 's 

queen,  who  asked  him  whether  it  was  better  to  be  born  rich  or  a 

genius,  he  replied  "  Rich,  for  genius  is  ever  found  at  the  gates 

of  the  rich."    Again,  when  someone  asked  him  to  write  a  lauda- 

tory  poem  for  which  he  offered  profuse  thanks,  but  no  money. 

Simonides  replied  that  he  kept  two  coffers,  one  for  thanks,  the 

other  for  money;    that,  when  he  opened  them,  he  found  the 

former  empty  and  useless,  and  the  latter  full. 

Of  his  poetry  we  possess  two  or  three  short  elegies  (Fr.  85  seems 
from  its  style  and  versification  to  belong  to  Simonides  of  Amorgos, 
or  at  least  not  to  be  the  work  of  our  poet),  several  epigrams  and 
about  ninety  fragments  of  lyric  poetry.  The  epigrams  written  in 
the  usual  dialect  of  elegy,  Ionic  with  an  epic  colouring,  were  in- 
tended partly  for  public  and  partly  for  private  monuments.  There 
is  strength  and  sublimity  in  the  Former,  with  a  simplicity  that  is 
almost  statuesque,  and  a  complete  masteiv  over  the  rhythm  and 
forms  of  elegiac  expression.  Those  on  the  heroes  of  Marathon  and 
Thermopylae  are  the  most  celebrated.  In  the  private  epigrams 
there  is  more  warmth  of  colour  and  feeling,  but  few  of  them  rest  on 
any  better  authority  than  that  of  the  Palatine  anthology.  One 
interesting  and  undoubtedly  genuine  epigram  of  this  class  is  upon 
Archedice,  the  daughter  of  Hippias  the  Peisistratid.  who,  "  albeie 
her  father  and  husband  and  brother  and  children  were  all  princes, 
was  not  lifted  up  in  soul  to  pride."  The  lyric  fragments  vary  much 
in  character  and  length :  one  is  from  a  poem  on  Artemisium,  cele- 
brating those  who  fell  at  Thermopylae,  with  which  he  gained  the 
victory  over  Aeschylus;  another  is  an  ode  in  honour  of  Scopas 
(commented  on  in  Flato,  Protagoras,  339  b) ;  the  rest  are  from  odes 
on  victors  in  the  games,  hyporchemes,  dirges,  hymns  to  the  gods 
and  other  varieties.  The  poem  on  Thermopylae  is  reverent  and 
sublime,  breathing  an  exalted  patriotism  and  a  lofty  national  pride; 
the  others  are  fulfof  tender  pathos  and  deep  feeling,  combined  with 
a  genial  worldliness.  For  Simonides  requires  no  standard  of  lofty 
unswerving  rectitude.  "  It  is  hard,"  he  says  (Fr.  5),  "  to  become  a 
truly  good  man,  perfect  as  a  square  in 'hands  and  feet  and  mind, 
fashioned  without  blame.  Wliosoever  is  bad.  and  not  too  wicked, 
knowing  justice,  the  benefactor  of  dries,  is  a  sound  man.^  I  for  one 
will  find  no  fault  with  him,  for  the  race  of  fools  is  infinite.  ...  I 
praise  and  love  all  men  who  do  no  sin  willingly;  but  with  necessity 
even  the  gods  do  not  contend."  Virtue,  he  tells  us  elsewhere  in 
language  that  recalls  Hesiod,  is  set  on  a  high  and  difficult  hill  (Fr.  58) ; 
let  us  seek  after  pleasure,  for  "  all  things  come  to  one  dread  Charybdts, 
both  great  virtues  and  wealth  "  (Fr.  38).  Yet  Simomdcs  is  far  from 
being  a  hedonist ;  his  morality,  no  less  than  his  art,  is  pervaded  by 
that  virtue  for  which  Ceos  was  renowned — cto^poai/ni  or  self-restraint. 
His  most  celebrated  fragment  is  a-  dirge,  in  which  Danae,  adrift 
with  the  infant  Perseus  on  the  sea  in  a  dark  and  stormy  night,  takes 
comfort  from  the  peaceful  slumber  of  her  babe.  Simomdeis  here 
illustrates  his  own  saying  that  '  poetry  is  vocal  painting,  as  painting 
is  silent  poetry."  Of  the  many  English  translations  of  this  poem, 
one  of  the  best  is  that  by  J.  A.  Symonds  in  Studies  on  the  Creek 
Poets.  Fragments  in  T.  Bergk,  Poitae  lyrici  Craeci;  standard 
edition  by  r.  G.  Schncidewin  (1835)  and  of  the  Danai  alone  by 
H.  L.  Ahrens  (1853).  Other  authorities  are  given  in  the  exhaustive 
treatise  of  E.  Cesati.  Simonide  di  Ceo  (1882);  see  also  W.  Schr6ter. 
De  Simonidis  Cet  melici  sermone  (1906). 

SIMON'S  TOWN,  a  town  and  sUtion  of  the  British  navy  in 
the  Cape  province,  South  Africa,  in  34^  X5'  S.,  18*  30'  £.,  on  the 
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shores  of  Sisum's  Bay,  an  inlet  on  the  irest  side  of  False  Bay. 
It  is  a^i  m.  S.  of  Cape  Town  by  rail  and  17  m.  N.  of  Cape  Point 
(the  Cape  of  Good  Hope).  Apart  from  the  naval  stktion  the 
town  (pop.  X904,  664a)  is  an  educational  and  residential  centre, 
enjoying  an  excellent  dimate  with  a  mean  minimum  temperature 
of  57*  and  a  mean  maximum  of  70^  F.  Owing  to  the  influence 
of  the  Mozambique  current  the  temperature  of  the  water  in  the 
bay  is  10^  to  IS*  F.  higher  than  that  of  Table  Bay,  hence  Simon's 
Town  and  other  places  alcmg  the  shores  of  False  Bay  are  favourite 
bathing  resorts.  The  naval  estahlirfiment  is  the  headquarters  of 
the  East  India  and  C^>e  Squadron^ 

lo  1900  the  yard  covered  about  13  acres,  etdonve  of  the  victualling 
establtthment  and  naval  hospital,  and  was  provided  with  a  unafl 
camber,  slipways  for  torpedo-boats  and  small  vessels,  together  with 
various  dockyard  buildings,  storehouaes,  coal  stores,  Stc.,  but  had 
no  dry  dock  or  deep-water  wharf.  Under  the  Naval  Works  Loan 
Act  ol  1899  £a,soo,ooo  was  provided  for  the  construction  of  ad- 
ditkmal  dodcs  eaist  of  the  original  naval  yard.  These  works  were 
begun  in  1900  and  completed  m  1910.  Thiey  consist  of  a  tidal  basin 
38  acres  in  extent,  with  a  depth  oif  30  f t.  at  low-water  s|»ing  tides, 
enrlosrH  bjr  a  breakwater  on  the  eastern  and  northern  sides  and  a 
similar  projecting  arm  or  pier  on  the  west.  The  entrance  to  the 
bssin  faces  nortn-westeriy,  and  is  300  ft.  in  width.  South  of  the 
basin  is  a  large  reclaimed,  area  forming  the  nte  of  the  new  dockyard. 
Opening  from  the  basin  is  a  dry  dock,  750  ft.  in  length  on  blocks, 
with  an  entrance  95  ft.  wide  and  having  30  ft.  over  the  sill  at  low- 
water  firing  tides.  The  foundation  stone  of  the  dry  dock  was  laid 
in  November  1906  by  the  earl  of  Selbome,  after  whom  it  Is  named» 
and  tlie  dock  was  opened  in  November  X910  by  the  duke  of 


The  Sdbome  do^  can  be  subdivided  by  an  intermediate  cal^ton 
in  sodia  manner  as  to  form  two  docks,  respectively  400  ft.  and  Aao  ft. 
fa  lewth,  or  470  ft.  and  250  ft.  in  length  on  bloclci,  as  may  be  re- 
qubeo,  or  the  full  length  oi  750  ft.  can  be  made  available.  The 
dockyard  buildings  inoode  extensive  shops  for  the  chief  engineer's 
and  chief  constructor's  departments^  the  pumping-eng^  house, 
woiking  sheds,  Ac,  while  ample  space  is  reserved  tor  additional  docks 
and  buiUings.  Berthing  accominodation  is  provided  in  the  basin 
alongside  the  wharf  walls  which  surround  it.  The  walls  available 
for  £s  purpose  have  a  total  length  of  2585  ft.  lineal,  are  constructed 
of  interlocked  concrete  block  work,  with  an  available  depth  of  water 
of  30  ft.  at  low  water,  and  are  furnished  with  powerful  shear-legs 
ana  cranes  for  the  use  of  veasds  alongside.  Extensive  sheds  for  the 
storage  of  coal  are  provided.  The  whole  of  the  dockyard  area 
(3S  acres),  including  the  enclosing  breakwater  and  pier,  was  formed 
by  reclamation  from  the  sea;  and  the  total  area  of  the  new  works, 
including  the  tidal  basin,  is  6^  acres. 

False  Bay,  which  corresponds  on  the  south  to  Table  Bay  on 
the  north  side  of  Table  Mountain,  Is  a  spadous  inlet  which  has 
u  average  depUi  of  from  15  to  so  fathoms,  and  is  completely 
fhcltered  on  all  sides  except  towards  the  south.  Here  a  whole 
fleet  of  the  largest  vessels  can  ride  at  anchor.  Defensive  works 
protect  the  entrance  to  the  bay. 

Simon's  Town  dates  from  the  dose  of  the  X7th  century,  the 
town  and  bay  being  named  after  Simon  van  der  Stell,  governor 
of  the  Cape  in  167^x699.  It  was  at  Simon's  Town  that  the 
first  British  landing  in  Cape. Colony  was  made  by  General  Sir 
James  Craig  in  1795.  About  x 8 10  the  bay  was  selected  as  the 
base  for  the  South  African  squadron,  Tabic  Bay  being  abandoned 
for  that  purpose  in  consequence  of  its  exposed  position. 

SniONT,  an  offence,  defined  below,  against  the  law  of  the 
church,  llie  name  is  taken  from  Simon  Magus  (q.v.).  In  the 
canon  law  the  word  bears  a  more  extended  meaning  than  in 
English  law.  "Simony  according  to  the  canonists,"  sajrs 
Ayliffe  in  his  Parergon,  "  is  defined  to  be  a  deliberate  act  or  a 
premeditated  will  aid  desire  of  selling  such  things  as  ar^  spiritual, 
or  of  anything  aimexed  unto  spirituals,  by  giving  something 
ci  a  temporal  nature  for  the  purchase  thereof;  or  in  other 
terms  it  is  defined  to  be  a  commutation  of  a  thing  spiritual  or 
annexed  unto  ^irituals  by  giving  something  that  is  temporal." 
An  example  of  the  offence  occurs  as  early  as  the  3rd  century 
in  tbe  purchase  of  the  bishopric  of  Carthage  by  a  wealthy  matron 
for  her  servant,  if  the  note  to  Gibbon  (vol.  ii.  p.  457)  is  to  be 
believed.  The  offence  was  prohibited  by  many  councils,  both 
in  the  East  and  in  the  West  j  from  the  4th  century  onwards.  In 
the  Carpus  juris  canonici  the  Dccretum  (pt.  ii.  cause  i.  quest. 
3)  and  the  Decretals  (bk.  v.  tit.  3)  deal  with  the  subject.  The 
offender,  whether  simotnacus  (one  who  had  bought  his  orders) 
er  nswntocs  prometus  (one  who  had  bought  bis  promotion). 


waJs  liable  to  deprivation  of  his  benefice  and  deposition  from 
orders  if  a  secular  priest, — to  confinement  in  a  stricter  monastery 
if  a  regular.  No  distinction  seems  to  have  been  drawn  between 
the  sale  of  an  immediate  and  of  a  reversionary  interest.  The 
innocent  simoniace  promotus  was,  apart  from  dispensation, 
liable  to  the  same  penalties  as  though  he  were  guilty.  Certain 
matters  were  simoniacal  by  the  canon  law  which  would  not  be  so 
regarded  in  English  Jaw,  e.g.  the  sale  of  tithes,  the  taking  of  a 
fee  for  confession,  absolution,  marriage  or  buxial,  the  concealment 
of  one  in  mortal  sin  or  the  reconcilement  of  an  impenitent  for 
the  sake  of  gain,  and  the  doing  homage  for  spiritualities.  So 
•grave  was  the  crime  of  ^mony  considered  that  even  infamous 
persons:  could  accuse  of  it.  En^Ush  provincial  and  legatine 
constitutions  continually  assailed  simony.  Thus  one  of  the 
heads  in  Lyndewode  (bk.  v.). is,  "  Ne  quis  ecdesiam  nomine 
dotalitatis  transferat  veL  pro  praesentatione  aliquid  acdpiat." 
In  ^ite  of  all  the  provisions  of  the  canon  law  it  is  well  established 
that  simony  was  deeply  rooted  in  the  medieval  church.  Dante 
places  persons  guilty  of  simony  in  the  third  bolgiaof  the  eighth 
drde  of  the  Inferno:— 

'*  O  Simon  mago,  O  miaeri  segnad, 

Che  le  cose  di  Dio  che  di  bontate 
Deono  esser  spose,  voi  rapad 

Per  oro  e  per  argento  adulterate."-Wic/.  xix.  I. 

The  popes  themsdves  were  notorions  offenders.  In  the  canto 
just  dted  Pope  Nicholas  IIL  is  made  by  the  poet  the  mouth- 
piece of  the  simoniacs.  He  is  sui^Msed  to  mistake  the  poet  for 
Boniface  VIII.,  whose  simoniacal  practices,  as  well  as  those  of 
Clement  V.,  are  again  alluded  to  in  Par.  xxx.  147.  At  a  later 
period  there  wasan  open  and  continuous  sale  of  spiritual  offices 
by  the  Roman  curia  which  contemporary  writers  attacked  in 
the  spirit  of  Dante.  A  ]>asquinade  against  Alexander  VI.  begins 
with  the  lines — 

"  Vendit  Akxander.daves,  altaria,  Christum. 
Emerat  Ille  prius;  vendere  jure  potest." 

MachiavelU  calls  luxury,  simony  and  crudty  the  three  dear 
friends  and  handmaids  of  the  same  pope.^  The  colloquy  of 
Erasmus  De  saeerdotiis  captandis  hem  witness  to  the  same 
state  of  things.  And,  best  proof  of  all,  numerous  decisions  as 
to  what  Is  or  is  not  simony  are  to  be  found  in  the  reported 
decisions  of  the  Roman  rota.'  That  part  of  the  papal  revenue 
which  condsted  of  first-fruits  {primitiae  or  annates)  and  tenths 
{iecimae)  must  have  been  theoretically  simoniacal  in  its  origin. 
In  England  this  revenue  was*  annexed  to  the  crown  by  Henry 
VIJI.  and  restored  to  the  church  by  (^uecn  Axme  (see  Queen 

Anne's  Botmrv). 

For  the  purposes  of  English  law  simony  is  defined  by  Blackstone 
as  the  corrupt  presentation  of  any  person  to  an  ecclesiastical  benefice 
for  money,  gift  or  reward.  The  offence  is  one  of  purely  ecclesiasticd 
cognizance,  and  not  punishable  by  the  criminal  law.  The  penalty 
is  Torfdture  by  the  offender  of  any  advantage  from  the  simoniacal 
transaction,  of  his  patronage  by  tne  patron,  of  his  benefice  by  the 
presentee;  and  now  by  the  Benefices  Act  1893,  a  person  guilty  of 
simony  is  guilty  of  an  offence  for  which  he  may  be  proceeded  against 
under  the  Clergy  Disdpline  Act  1893.  An  innoccntclcrk  is  under  nodis- 
ability,  as  he  might  be  by  the  canon  law.  Simony  may  be  committed 
in  tluee  ways — in  promotion  to  orders,  in  presentation  to  a  benefice, 
and  in  resj^iation  of  a  benefice.  The  common  law  (with  which  the 
canon  law  is  incorporated^  as  far  a^  it  is  not  contrary  to  the  common 
or  statute  law  or  tne  prerogative  of  the  crown). has  been  considerably 
modified  by  statute.  Where  no  statute  applies  to  the  case,  the 
doctrines  of  the  canon  law  may  still  be  of  authority.  Both  Edward 
VI.  and  Elirabeth  promulgated  advertisements  against  simony. 
The  Act  of  31  Eliz.  c  6  was  intended  to  reach  the  corrupt  patron  as 
well  as  the  corrupt  clerk,  the  ecclesiastical  censures  apart  from  the 
statute  not  extending  to  the  case  of  a'patron.  The  first  part  of  the 
act  deals  with  the  penalties  for  election  or  redgnation  of  <^ccrs  of 
churches,  colleges,  schools,  hospitals,  halls  and  sodeties  for  reward. 
The  second  part  of  the  act  provides  that  if  any  penon  or  penons, 
bodies  politic  and  corporate,  for  any  sum  of  money,  reward,  gilt, 
profit  or  benefit,  directly  or  indirectly,  or  for  or  by  reason  of  any 
promise,  agreement,  grant,  bond,  covenant  or  other  assurances,  of 
or  for  any  sum  of  money,  &c,  directly  or  indirectly  present  orconate 
any  person  to  any  benefice  with  cure  of  souls,  dignity,  prebend  or 
living  ecclesiastical,  or  give  or  bestow  the  same  for  or  in  respect  oi 

*  See  Roocoe,  Lt/«  of  Leo  X.,  vol.  i.  p.  463..  ....    1.^ 

«  Compare  the  fine  distinctions  drawn  by  the  casuistoand  attacked 
by  Pascal  in  the  twelfth  of  the  Pranncial  Letters, 
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any  sudi  oornipt  cause  or  conadenttiont  every  tuch  presentation« 
collation,  gift  and  bestowing,  and  every  acfmisaion,  institution, 
investiture  and  induction  shall  be  void,  frustrate  and   of   none 
effect  in  law;  and  it  shall  be  lawful  for  the  queen  to  presont,  collate 
unto,  or  give  and  bestow  every  such  benefice,  dignity,  prebend  and 
living  ecclesiastical  for  that  one  time  or  turn  only;  and  all  and 
every  person  or  pereons,  bodies  politic  and  corporate,  that  shall  «ve 
or  take  any  such  sum  of  money,  &c.,  directly  or  indirectly,  or  that 
shall  take  or  make  any  such  promise,  &c,  shall  forfeit  and  lose  the 
double  value  of  one  year's  profit  of  every  such  benefice,  ftc,  and  the 
person  so  corruptly  taking,  procuring,  seeking  or  accepting  any 
such  benefice,  &c.,  shall  be  adjudged  a  duabled  person  in  law  to  have 
or  enjoy  the  same  benefice,  &c.    Admission,  institution,  installation 
or  induction  of  any  person  to  a  benefice,  ftc,  for  any  sum  of  money, 
&c.,  renders  the  offender  liable  to  the  penalty  already  mentioned. 
But  in  this  case  the  presentation  reverts  to  the  patron  and  not  to 
the  crown.    The  penalty  for  corrupt  resigning  or  exchai^^ing  of  a 
benefice  with  cure  of  souls  is  that  toe  ^ver  as  well  as  the  taker  shall 
lose  double  the  value  of  the  sum  so  given  or  taken,  half  the  sum  to 
go  to  the  crown  and  half  to  a  common  tt^ormer.    The  penalty  for 
taking  money,  ftc,  to  procure  ordination  or  to  give  orders  or  licence 
to  preach  is  a  fine  of  £40;  the  party  so  corruptly  ordained  forfeits 
£10;  acceptance  of  any  benefice  within  'seven  years  after  such 
corrupt  entering  into  the  ministry  makes  such  benefice  merely  void, 
and  the  patron  may  present  as  on  a  vacancy;  the  penalties  are 
divided  as  in  the  but  case.    The  act  is  cumulative  only,  and  does 
not  take  away  or  restrain  any  punishment  prescribed  by  ecclesiastical 
law.    The  Act  -of  i  Will.  &  M.  sess.  x,  c.  16,  guards  the  rights  of 
an  innocent'  successor  in  certain  cases.    It  enacts  that  after  the 
death  of  a  person  simoniacally  presented  the  offence  or  contract  of 
simony  shall  not  be  alleged  or  pleaded  to  the  prejudice  of  any  other 
■patron  innocent  of  simony,  or  of  his  cleric  by  him  presented,  unless 
the  person  simoniac  or  simoniacally  presented  was  convicted  of  such 
offence  at  common  law  or  in  some  ecclesiastical  court  in  the  lifetime 
of  the  person  simoniac  or  simoniacally  presented.    The  act  also 
declares  the  validity  of  leases  made  by  a  simoniac  or  simoniacally- 
prescnted  person,  if  mma/Ecfe  and  for  valuable  consideration  to  a  lessee 
Ignorant  of  the  simony,   by  the  Simony  Act  1713  if  any  person  shall 
for  money,  reward,  gift,  profit  or  advantage,  or  for  any  promise, 
agreement,  grant,  bond,  covenant,  or  other  assurance  tor  any 
money,  &c.,  take,  procure  or  accept  the  next  avoidance  of  or  pre- 
sentation to  any  benefice,  dignity,  prebend  or  living  ecrlfsiastical, 
and  shall  be  presented  or  collated  tnereupon,  such  presentation  or 
collation  and  every  admission,  institution,  investiture  and  induction 
upon  the  same  shall  be  utteriy  void;  and  such  agreement  shall  be 
deemed  a  simoniacal  contract,  and-  the  queen  may  present  for  that 
one  turn  only;  and  the  person  so  corruptly  taking,  ftc,  shall  be 
adjudged  disabled  to  have  and  enjoy  the  same  bdiefice,  ftc,  and 
shall  be  subject  to  any  punishment  limited  by  eoclenastical  law. 
The  Ecclesiastical  Commissioners  Act  1840,  §  43,  provides  that  no 
spiritual  person  may  sell  or  assign  any  patrona^  or  presentation 
belonging  to  him  by  virtue  of  any  dtgmty  or  n)intdal  omoe  held  by 
him;  suoi  sale  or  assignment  is  null  and  void.    This  selection  has 
been  construed  to  take  away  the  old  archbishop's  "  option, "  i^. 
the  right  to  present  to  a  benefice  in  a  newly  appointed  bishop's 
patronage  at  the  option  of  the  archbishop.    By  canon  ^o  of  the 
canons  of  1603  an  oath  against  simony  was  to  be  administered  to 
every  person  admitted  to  any  spiritual  or  ecclesiastical  function, 
dignity  or  benefice.    By  the  Clerical  Subscription  Act  1865  a  de- 
claration was  substituted  for  the  oath,  and  a  new  canon  incorporating 
the  alteration  waa  ratified  by  the  crown  in  1866.    By  the  canon  law 
all  resignation  bonds  were  simoniacal,  and  in  1826  the  House  of 
Lords  held  that  all  resignation  bonds,  general  or  spocuU,  were 
illegal.   Spedal  bonds  have  since,  however,  been  to  a  limited  extent 
sanctioned  by  law.  The  Clerical  Kesi^nation  Bonds  Act  1828  makes 
a  written  promise  to  resign  valid  if  made  in  favour  of  some 
particubr   nominee  or  one  of   two  nominees,   subject   to  the 
conditions  that,  where  there  are  two   nominees,  each   of   them 
must  be  either  by  blood  or  marriage  an  uncle,  son,  grandson, 
brother,  nephew  or  grand-nephew  01  the  patron,  that  the  writing 
be  deposited  with  the  registrar  of  the  diocese  open  to  public 
inspection,  and  that  the  reMgnation  be  followed  by  presentation 
Within  ttx  months  of  the  person  for  whose  benefit  the  bond  is 
made.    The  Benefices  Act  i8<^  substitutes  and  makes  obli|(atory 
on  every  person  about  to  be  instituted  to  a  benefice  a  simpler 
and  more  stringent  form  of  declaration  against   nmony.    The 
declaration  is  to  the  effect  that  the  clergyman  has  not  received 
the  presentation  in  conaderation  of  any  sum  of  money,  reward,  eift, 
pront  or  beiwfit  directly  or  indirectly  given  or  promised  by  him 
or  any  one  for  him  to  any  one;  that  he  has  not  made  any  promise 
of  resignation  other  than  that  allowed  by  the  Clerical  Resignation 
Bonds  Act  1838:  that  he  has  not  for  any  money  or  benefit  procured 
the  avoidance  of  the  boicfioe;  and  that  he  has  not  been  party  to  any 
agreement  invalidated  by  sec.  3  sub-sec.  3  of  the  act  which  invalidates 
any  agreement  for  the  exercise  ci  a  right  of  patronage  In  favour  or 
on  the  nomination  of  any  particular  person,  and  any  agreement  on 
the  tran)«fer  of  a  ri^ht  of  patronage  (a)  for  the  retransfer  of  the  right, 
or  (b)  for  postponing  payment  of  any  part  of  the  consideration  for 
the  tranter  until  a  vacancy  or  for  more  than  throe  months,  or  (c) 
for  payment  of  interest  until  a  vacancy  or  for  mote  than  thiec 


months,  or  {i)  for  any  payment  in  respect  of  the  date  at  wUcb  a 
vacancy  occurs,  or  (e)  for  the  resignation  of  a  benefice  in  favour 
of  any  person.  Casics  of  simony  have  come  before  the  courts  in 
which  clergy  of  the  highest  rank  have  been  implicated.  In  1695. 
in  the  case  of  Lucy  v.  The  Bishop  of  St  Dandrs,  the  bishop  was 
deprived  for  simony.  The  queen's  bench  refused  a  prohibition 
(1  Lord  Raymond's  Rep.  447)..  In  1841  the  dean  of  York  was 
deprived  by  the  archbishop  tor  simony,  but  in  this  case  the  queen's 
bench  granted  a  f»ohibitK>n  on  the  jnTOund  of  informality  in  the 
proceedings  (/n  Rg  the  Dean  of  Yorh^  a  Q.B.R.  i).  The  genera)  result 
of  the  law  previous  to  the  Benefices  Act  1898,  as  gathered  from  the 
statutes  and  decisions,  may  be  exhibited  as  follows:  (1)  it  was  not 
simony  for  a  byman  or  spiritual  person  not  purchasing  for  himwlf 
to  purchase,  while  the  church  was  lull,  as  advowson  or  next  presenta- 
tion, however  immediate  the  prospect  of  a  vacancy;  (3)  it  was  not 
simony  for  a  spiritual  person  to  purchase  for  himself  a  life  or  any 
greater  'estate  m  an  advowson,  and  to  present  himself  thereto;  X3) 
It  was  not  nmony  to  exchange  benefices  under  an  a|T<eement  that  hr 
payment  was  to  be  made  for  dila|Mdations  on  either  «de;  (4)  it 
was  not  simony  to  make  certain  assignments  of  patronage  under  tht 
Church  Building  and  New  Parishes  Acts  (9  &  xo  Vkrt.  c  88, 32  ft  33 
Vict,  c  9^);  (5)  it  was  simony  for  any  person  to  purchase  the  next 
presentation  while  the  church  was  vacant;  (6)  it  was  simony  for  a 
spiritual  oerson  to  purchase  for  himself  the  next  presentation,  though 
the  church  be  full;  (7^  it  was  nmony  for  any  Donon  to  purchase  the 
next  presentation*  or  in  the  case  of  purchase  of  an  advowson  the  next 
presentation  by  the  purchaser  would  be  simoniacal  if  there  was 
any  arrangementforcausinga  vacancy  to  be  made;  (8)  it  was  simony 
for  the  purchaser  of  an  advowson  while  the  church  was  vacant  to 
present  on  the  next  presentation;  (9)  it  was  simony  to  exchange 
otherwise  than  simpficiter'j  no  compensation  in  money  muht  be 
made  to  the  person  receiving  the  leas  valuable  benefice.  The  law 
on  the  subject  of  simony  was  long  regarded  as  unsatisfactory  by  the 
authorities  of  the  church.  In  X879  a  ro-^  commission  reported  on 
the  law  and  existing  practice  as  to  the  sale,  exchange  and  resignatioa 
of  benefices.  Many  endeavours  were  made  in  pariiament  to  give 
effect  to  the  regommendations  of  the  commission,  but  it  was  not  untQ 
1898 that anyimportantchan^ was  made  inthe law.  The  Benefices 
Act  of  that  year  absolutely  invalidates  any  transfer  of  a  right  of 
patronage  unless  (a)  it  is  registered  in  the  diocesan  registry,  (6) 
unless  more  than  twelve  months  have  elapsed  since  the  lart  in- 
stitution or  admission  to  the  benefice,  and  \f)  unless  *'  it  transfers 
the  whole  interest  of  the  transferor  in  the  nght "  with  certain  re- 
servations; in  other  words,  the  act  abolished  the  sale  of  next 
presentations,  but  it  expressly  reserved  from  its  operatioa  (a)  a 
transmission  on  marriagie,  death  or  bankruptcy  or  otherwise  by 
operation  of  law,  or  {bf  a  transfer  on  the  ai^iointment  of  a  new 
trustee  where  no  beneficial  interest  passes.  It  also  substituted 
another  form  of  declaration  for  that  required  under  the  Clerical 
Subscription  Act  1865  (see  above).  It  abolished  the  sale  by  auction 
of^  an  advowson  in  gross,  and  empowered  a  bishop  to  refuse  to  in- 
stitute or  admit  a  presentee  to  a  benefice  on  a  number  of  specified 
grounds:  among  others,  on  the  ground  of  possible  corrupt  pre- 
sentation through  a  year  not  having  elapsed  since  the  last  transfer 
of  the  right  of  patronage,  and  constituted  a  new  court  to  hear 
appeals  against  a  bishops  refusal  to  institute.  This  court  consists 
01  a  judge  of  the  Supreme  Court,  who  shall  decide  all  questions  of 
law  and  of  fact,  and  of  the  archbishop,  who  gives  judgment. 

In  Scotland  simony  is  an  offence  both  by  civil  and  ecclesiastical 
law.  The  rules  are  generally  those  of  the  canon  law.  There  are 
few  decisions  of  Scottish  courts  on  the  subject.  By  the  Act  of  1584, 
c  5,  ministers,  readers  and  others  guilty  of  simony  providedf  to 
benefices  were  to  be  deprived.  An  Act  of  Assembly  of  1753  declares 
pactions  simoniacal  whereby  a  minister  or  probationer  before 
presentatbn  and  as  a  means  of  obtaining  it  bargains  not  to  raise  a 
process  of  augmentation  of  stipend  or  demand  reparation  or  enlarge- 
ment of  hu  manse  or  glebe  after  induction. 

SIMOOM,  or  Saicum,  the  name  usually  given  in  Algeria,  Syria 
and  Arabia  to  dust  and  sand-ladea  desert  winds  of  the  sirocco 
tyi>e.  See  SiKOCCo  and  Khamsin. 

SIMPLICIUS.  pope  from  468  to  483.  During  his  pontificate 
the  Western  Empire  was  overthrown,  and  Italy  passed  into 
the  hands  of  the  barbarian  king  Odoacer.  In  the  East,  the 
usurpation  of  Basiliscus  (475-476),  who  supported  the  mono- 
physites,  gave  rise  to  many  ecclesiastical  troubles,  which  were 
a  source  of  grave  anxiety  to  the  pope.  The  emperor  Zeno, 
who  had  procured  the  banishment  of  Basiliscus,  endeavoured 
to  compound  with  the  monopbysite  party;  and  the  bishop  of 
Constantinople,  who  had  previously  fought  on  the  pope's  side 
for  the  ooimdl  of  Chalcedon,  abandon^  Simplidus  and  sub- 
scribed to  the  henotiam,  the  conciliatory  document  promulgated 
in  482  by  the  emperor.  Simplidus  died  on  the  2nd  of  March 
483,  but  without  settling  the  monopbysite  qtiestion. 

SIMPLICIUS,  a  native  of  Cilida,  a  disdple  of  Ammonius  and 
of  Damasdus,  was  one  of  the  last  of  the  Neoplatonists.    When, 
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in  A4)i  519,  the  school  of  philosophy  at  Athens  was  disendowed 
and  the  teaching  of  philosophy  fOTbidden,  tlie  scholars  Damasdus, 
Smplidus,  PriMsanus  and  four  others  resolved  in  531  or  53  a  to 
seek  the  protectimi  of  Chosroes,  king  of  Persia,  but,  though 
they  received  a  hearty  welcome,  they  found  themselves  unable 
to  efidure  a  continued  residence  amongst  barbarians^  Before 
two  years  had  elapsed  they  returned  to  Greece,  Chosroes,  in  his 
treaty  of  peace  concluded  with  Justinian  in  533,  expressly 
stipulating  that  the  seven  philosophers  should  be  allowed  "  to 
return  to  their  own  homes,  and  to  live  henceforward  in  the 
enjoyment  of  liberty  of  conscience  **  (Agathias  ii.  30, 31).  After 
his  return  from  Persia  Simplidus  wrote  commentaries  upon 
Aristotle's  Dt  eoeh^  Pkysica^  De  aHima  and  CaXegoriae^  which,, 
with  a  commentary  upon  the  Enchindiitn  of  Epictetus,  have 
survived.  Simplidus  is  not  an  original  thinker,  but  his  remarks 
are  thoughtful  and  intelligent  and  his  learning  is  prodigious. 
To  the  stwient  of  Greek  philosophy  his  commentaries  are  in- 
valuaMe,  as  they  contain  many  fragments  of  the  older  philo- 
sf^hers  as  well  as  of  his  immediate  predecessors.    (See  Neo- 

PL4TOSaSM.) 

See  J.  A.  Fabridus,  Btbiiolheca  Cratea,  tx.  U9  aeq.,  who  praises  vetv 
highly  Simplidus's  commentary  on  the  ErukiridioH;  Ch.  A.  Brandts  s 
article  in  Smith's  Diet,  of  Cretk  and  Roman  Btograpky;  E.  Zeller, 
D.  PkU.  d.  Cr.  in.  it.  851  Mq.,  also  Ch.  A.  Brandts.  "  Cber  d. 
cnech.  Auslefer  d.  Aristot.  Organons,  "  in  Abh.  Bert.  A  had.  (1833): 
C.  G.  Zumpt.  "Ubcr  d.  Bcaund  d.  phil.  Schulen  in  Athen." 
SmL  (1842);  Chaisnet.  Hisloire  dt  la  psyckologie  des  Grecs^  v.  357; 
Zahlfleiach,  Die  PoUmik  d€s  S. 

SIMPLON  PASS,  a  pass -over  the  Alps.  Not  known  early  save 
as  a  purdy  local  route,  the  Simpton  Pass  rose  into  importance 
when  Niqxrfeon  caused  the  carriage  road  to  be  built  across  it 
between  1800  and- 1807,  though  it  suffered  a  new  eclipse  on  the 
opening  of  the  Mont  Cenis  (1871)  and  St  Gotthard  railways  (1882). 
llie  Simian  txmnel  was  opened  in  1906.  The  pass  proper 
starts  from  Brieg  (Swiss  canton  of  the  Valais),  which  is  in  the 
Qpper  Rb6ne  vaUey  and  90^  m.  by  rail  from  Lausanne,  past  St 
Maurice  and  Sion.  From  Brieg  it  is  about  14  m.  up  to  the  pass 
(6s9S  ft),  dose  to  which  is  the  hospice  (first  mentioned  in  1235) 
in  tJie  charge  of  Austin  Canons  from  the  Great  St  Bernard.  Tht 
road  descends  past  the  Swiss  village  of  Simplon,  and  passes 
through  the  wonderful  rock  defile  6f  Gondo  before  entering 
Italy  at  Iselle  (28  m.  from  Brieg)*  Here  the  road  joins  the 
railway  line  through  the  tunnel,  which  is  12I  m.  in  length,  and 
2313  ft.  high,  being  thus  both  the  k>ngest  and  the  lowest  tunnel 
through  the  Alps.  From  Iselle  it  is  about  1 1  m.  by  rail  to  Domo 
d'Ossola,  whence  the  Toce  or  Tosa  valley  is  followed  to  the 
Lago  Magpore  (33  m.).  The  new  line  runs  along  the  W. 
ihon  of  the  Lago  Maggiore  past  Baveno,  Stresa  and  Arona, 
and  so  on  to  Milan.  (W.  A.  B.  C.) 

SniFSON,  SIR  JAMES  YOUNG  (1811-1870),  Scottish. 
I^iysidan,  was  bom  at  Bathgate,  Linlithgow,  Scotland,  on  the 
7th  of  June  18 xx.  His  father  was  a  baker  in  that  town,  and 
Janes  was  the  youngest  of  a  family  of  seven.  At  the  age  of 
fourteen  he  entered  the  university  of  Edinburgh  as  a  student  in 
the  aits  classes.  Two  years  later  he  began  his  medical  studies. 
At  the  age  of  nineteen  he  obtained  the  licence  of  the  College  of 
Soxgeons,  and  two  years  afterwards  took  the  degree  of  doctor 
of  t«*^w^«»  Dr  John  Thomson  (1765-1846),  who  then  occupied 
the  chair  of  pathology  in  the  university,  impressed  with  Simpson's 
graduation  thesis,  "On  Death  from  Inflammation,"  offered 
him  his  assistantship.  The  offer  was  accepted,  and  during 
the  session  1837-1838  he  acted  as  interim  lecturer  on  pathology 
during  the  illness  of  xho  professor.  The  following  winter  he 
ddivCTed  his  first  course  of  lectures  on  obstetric  medidne  in  the 
extra-academical  school.  In  February  1840  he  was  dected  to 
the  professorship  of  mecUdne  and  midwifery  in  the  university. 
Towards  the  enid  of  1846  he  was  present  at  an  operation  per- 
formed by  Robert  Liston  on  a  patient  rendered  unconsdous  \>y 
the  inhalation  of  sulphuric  ether.  The  success  of  the  proceeding 
was  so  marked  that  Simpson  immediatdy  began  to  use  it  in 
midwifery  practice.  He  continued,  however,  to  search  for  other 
subttances  having  similar  effects,  and  in  March  1847  he  read 
a  paper  on  chlorofom  to  the  Medico-Chirurgical  Sodety  of 


Edinburgh,  in  which  he  fully  detailed  the  history  of  the  use  of 
anaesthetics  from  the  earliest  times,  but  especially  dwelt  upon 
the  advantages  of  chloroform  over  ether.  He  advocated  its  use. 
not  only  for  the  prevention  of  pain  in  surgical  operations,  but 
also  for  the  relief  of  pain  in  obstetrical  praaice,  and  his  un- 
compromising advocacy  of  its  use  in  the  latter  class  of  cases 
gave  rise  to  one  of  the  angriest  and  most  widespread  contro- 
versies of  the  time.  In  1847  he  was  appointed  a  physidan  to 
the  queen  in  Scotland.  In  1859  he  advocated  the  use  of  acu- 
pressure in  pUce  of  Ugatures  for  arresting  the  bleeding  of 
cut  arteries,  but  of  more  importance  were  his  improvements 
in  the  methods  of  gynaecologicsl  diagnosis  and  obstetrics.  His 
contributions  to  the  literature  of  his  profession  were  very  numer- 
ous, embradng  Obstetric  Memoirs  and  Contribuiions  (2  vols.). 
Homoeopathy,  Acupressure,  Selected  Obstetrical  Works,  An- 
aesthesia and  Hospitalism  and  Clinical  Lectures  on  the  Diseases 
of  Women.  He  also  took  an  active  interest  in  archaeology,  and 
two  volumes  of  \iVi  ArchaetUopcal  Essays,tixltA  by  Dr  J.Stuart, 
were  published  at  Edinburgh  in  1^73.  SimfMon,  who  had  been 
created  a  baronet  in  1866,  died  in  JEdinburgh  on  the  6th  of  May 
1870,  and  was  accorded  a  public  funeral;  his  statue  in  bronze 
now  stands  in  West  Princes  Street  Gardens,  Edinburgh. 

See  John  Duns,  Memoir  of  J.  Y.  Simpson  (1873);  E.  B.  Simpson. 
Sir  James  Simpson  (1896) ;  ind  H.  L.  Gordon,  Str  J,  Y,  Stmpson  and 
Chloroform  (1897). 

SIMPSON,  MATTHEW  (x8i  1-1884),  American  bishop  of  the 
Methodist  Episcopal  Church,  was  bom  in  Cadiz,  Ohio,  on  the 
aist  of  June  z8xi.  He  studied  medicine  in  1830-1833  and 
began  to  practise,  and  in  1833  was  licensed  as  a  preacher  of  the 
Methodist  Episcopal  Church.  He  was  pastor  of  the  Liberty 
Street  Church  of  Pittsburg  in  1835,  and  of  a  church  at  Williams- 
port  (pow  Monongahela)  in  1836.  In  1837  he  was  ordained  elder 
and  was  appointed  professor  of  natural  sdence  in  Allegheny 
College,  Meadville,  in  which  Madison  College  had  been  merged 
in  1833;  and  in  1838  he  was  dected  professor  and  immediately 
afterwards  president  of  the  newly  established  Indiana  Asbury 
(now  De  Pauw)  University,  Greencastle,  Indiana,  to  which  he 
went  in  1839;  this  position  he  hdd  until  1848.  He  was  editor 
of  the  Western  Christian  Advocate,  which  he  made  a  strong 
temperance  and  anti-slavery  organ,  from  1848  to  1852.  He  was 
elected  a  bishop  in  May  1852,  and  in  1857,  with  Dr  McClintock, 
visited  Great  Britain  as  a  ddegate  to  the  British  Wesleyan 
Conference,  and  travdled  in  the  Holy  Land.  He  was  an  intimate 
and  trusted  friend  of  President  Lincoln,  who  considered  his 
advice  of  great  value,  and  at  whose  grave  in  Springfield  he 
spoke  the  last  words.  He  addressed  the  Garfield  Memorid 
Meeting  at  Exeter  Hall,  London,  on  the  24th  of  September  1881. 
He  died  on  the  x8th  of  June  i8&i  in  Philaddphia. 

He  published  A  Hundred  Years  of  Methodism  (1876) ;  a  Cyclopedia 
of  Methodism  (1878);  Lectures  on  Preaching  (1B79),  delivered  before 
the  Theological  Department  of  Yale  College;  and  a  volume  of  his 
Sermons  (1885)  was  edited  by  George  R.  Crooks,  whose  Ltfe  of 
Bishop  Matthew  Simpson  (New  York,  1890)  should  be  consulted. 

SIMPSON,  THOMAS  (1710-1761),  English  mathematidan. 
was  born  at  Market  Bosworth  in  Leicestershire  on  the  20th  of 
August  17x0.  His  father  was  a  stuff  weaver,  and,  intending 
to  bring  his  son  up  to  his  own  business,  took  little  care  of  the 
boy's  education.  Young  Simpson  was  so  eager  for  knowledge 
that  he  neglected  his  weaving,  and  in  consequence  of  a  quarrel 
was  forced  to  leave  his  father's  house.  He  settled  for  a  short 
time  at  Nuneaton  at  the  house  of  a  Mrs  Swinfield,  whom  he 
afterwards  married,  where  he  met  a  pedlar  who  practised  fortune- 
telling.  Simpson  was  induced  to  cast  nativities  himself,  and  soon 
became  the  orade  of  the  neighbourhood;  but  he  became  con- 
vinced of  the  imposture  of  astrology,  and  be  abandoned  this 
calling.  After  a  residence  of  two  or  three  years  at  Derby,  where 
be  worked  as  a  weaver  during  the  day  and  taught  pupils  in  the 
evenings,  he  went  to  London.  The  number  of  his  pupils  in- 
creased; his  abilities  became  more  widely  known;  and  he  was 
enabled  to  publish  by  subscription  his  Treatise  of  Fluxidns  in 
1737.  This  treatise  abounded  with  errors  of  the  press,  and 
contained  several  obscurities  and  defects  inddental  to  the 
author's  want  of  experience  and  the  disadvantages  under  which 
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he  laboured.  Hjs  next  publications  were  A  Treatise  on  Ike 
Nature  and  Laws  of  Chance  (1740);  Essays  on  Several  Curious 
and  Useful  Subjects  in  Speculative  and  Mixed  Matkematicks 
(1740);  The  Doctrine  of  Annuities  and  Reversions  deduced  from 
Ceneraland  Evident  Principles  {i  J 42) iSind  Matkemalical  Disserta- 
lions  on  a  Variety  of  Physical  and  Analytical  Subjects  (1743)* 
Soon  after  the  publication  of  his  Essays  he  was  chosen  a  member 
of  the  Royal  Academy  at  Stockholm;  in  1743  he  was  appointed 
professor  of  mathematics  in  the  Royal  I^Iilitary  Academy  at 
Woolwich;  and  in  1745  he  was  admitted  a  fellow  of  the  Ro3ral 
Society  of  London.  In  1745  he  published  A  Treatise  of  Algebra, 
with  an  appendix  containing  the  construction  of  geometrical 
problems,  and  in  1747  the  Elements  of  Plane  Geometry,  The 
latter  book,  unlike  many  others  with  Uie  same  title,  is  not  an 
edition  of  Euclid's  Elements,  but  an  independent  treatise,  and 
the  solutions  of  problems  contained  in  it  (and  in  the  appendix 
to  the  Algebra  as  well)  are  in  general  exceedingly  ingenious. 
In  his  Trigonometry,  Plane  and  Spherical,  vnth  the  Construction 
and  Application  of  Logaritknu,  which  appeared  in  1748,  there 
is  a  tolerably  uniform  use  of  contractions  for  the  words  une, 
tangent,  &c.,  prefixed  to  the  symbol  of  the  angle.  The  Doctrine 
and  Application  of  Fluxions  (1750)  was  more  comprehensive 
than  his  earlier  work  on  the  same  subject  and  was  so  different 
that  be  wished  it  to  be  considered  as  a  new  book  and  not  as  a 
second  edition  of  the  former.  In  1752  appeared  Select  Exercises 
for  Young  Proficients  in  the  Mathematicks,  and  in  1757  his 
Miscellaneous  Tracts  on  Some  Curious  and  Very  Interesting 
Subjects  in  Mechanics,  Physical  Astronomy  and  Speculative 
Mathematics,  the  last  and  perhaps  the  greatest  of  all  his  works. 
From  the  year  1735  he  had  been  a  frequent  contributor  to  the 
Ladief  Diary,  an  annual  publication  partly  devoted  to  the 
solution  of  mathematical  problems,  and  from  1754  till  1760 
inclusive  he  was  the  editor  of  it.  .He  died  at  Market  Bosworth 

on  the  X4th  of  May  1761. 

See  Charles  Hutton,  Mathematical  and  Philosophical  Dictionary 
(1815). 

SIMROCK,  KARL  JOSEPH  (z8o»-x876),  German  poet  and 

man  of  letters,  was  bom  on  the  aSth  of  August  1802  at  Bonn, 
where  his  father  was  a  music  publisher.  He  studied  law  at  the 
universities  of  Bonn  and  Berlin,  and  in  1823  entered  the  Prussian 
dvil  service,  from  which  he  was  expeUed  in  1830  for  writing  a 
poem  in  praise  of  the  French  July  revolution.  Afterwards 
he  was  admitted  as  lecturer  at  the  university  of  Bonn,  where 
in  1850  he  was  made  a  professor  of  Old  German  literature,  and 
in  which  dty  he  died  on  the  t8th  of  July  1876.  Simrock  estab- 
lished his  reputation  by  his  excellent  modem  rendering  of  the 
Nibdungenlied  (1827),  and  oi-  the  poems  of  Walther  von  der 
Vogdweide  (1833). 

Among  other  works  translated  by  him  into  modem  German  were 
the  Arme  Heinrieh  of  Hartmann  von  Aue  (1830),  the  Parzival  and 
Titurel  of  Wolfram  von  Eschenbach  (1843).  the  Tristan  of  Gottfried 
of  Strassbutv  (1855),  and  the  Hddenbuch  (1843-1849),  which  he 
supplemented  with  independent  poems.  Before  the  publication  of 
this  work  he  had  shown  an  ori^nal  poetical  faculty  in  Wieland  der 
Schmied  (1835) ;  and  in  1844  he  iitued  a  volume  oi  Gedichle  in  which 
there  are  many  good  lyrics,  romances  and  ballads.  In  1 850  appeared 
Lauda  Sion^  and  in  1857  the  Deutsche  Sionsharfe^  collections  of  Old 
German  saored  poetry.  Of  his  republications  the  most  popular  and 
the  most  valuable  were  the  Deutschen  V<Uksbiicher,  of  ^hich  fifty- 
five  were  printed  between  1839  and  1867.  His  best  contribution  to 
scholarship  was  his  Handbuchder  deutschen  Mylhologje  (1853-1855). 
At  an  eany  stage  of  his  career  Simrock  took  a  high  place  among 
students  01  Shakespeare  by  his  Qudlen  des  Shakespeare  i^  NooeUen^ 
Mdrchen  und  Sagen  (1831);  and  afterwards  he  translated  Shaker 
spcare's  poems  and  a  considerable  number  of  his  dramas.  The  large 
number  of  editions  through  which  Simrock's  translations  from  the 
Middle  High  German  have  passed  (the  Nibdungenlied  more  than 
forty)  bear  witness  to  their  popularity.  An  edition  of  his  A  usgewdhlte 
Werhe  in  12  vols,  has  been  published  by  G.  Klee  (1907). 

See  N.  Hocker,  KaH  Simrock,  sein  Leben  und  seine  Werke  (1877) ; 
H.  DQntzer,  "  Erinnerungcn  an  Karl  Simrock,"  in  Monatssckrift  fur 
Westdeutschland  (1877),  and  E.  Schroder's  artide  in  AUg.  deutsche 
Biogra^ue. 

SIMS,  GEORGE  ROBERT  (184^  ),  English  journalist 
and  dramatic  author,  was  bom  on  the  2nd  of  September  1847. 
He  was  educated  at  Hanwell  College  and  at  Bonn,  and  com- 
menced journalism  in  1874  as  successor  to  Tom  Hood  on  Fun. 


His  first  play.  Crutch  and  Toothpick,  was  produced  at  the  Royalty 

Theatre  in  April  1879,  and  was  followed  by  a  number  of  plays 

of  which  he  was  author  or  part-author.  'After  long  runs  at  west 

end  houses,  many  of  these  became  stock  pieces  in  suburban  and 

provindal  theatres.    His  most  famous  mdodramas  were:    The 

Lights  of  London  (Princess's  theatre,  September  x88i),  which 

ran  for  nearly  a  year;  In  the  Ranks  (Adelphi,  Oct.  1883),  written 

with  H.  Pettit,  which  ran  for  457  nights;  Harbour  Lights  (1885), 

which  ran  for  513  nights;     Two  Little  Vagabonds  (Princess's 

Theatre,  1896-1897).    He  was  part-author  with  Cecil  Raldj^ 

of  the  burlesque  openii  Little  Christopher  Columbus  (1893), 

and  among  his  musical  plays  were  Blue-eyed  Susan  (Prince  of 

Wales's,  1892)   and   The   Dandy  Fifth  (Birmingham,   1898). 

His  early  volumes  of  light  verse  were  very  popular,  notably 

The  Dagonet  Ballads  (1882),  reprinted  from  the  Referee.    How 

the  Poor  Live  (1883)  <uid  his  artides  on  the  housing  of  the  poor 

in  the  Daily  News  hdped  to  arouse  public  opinion  on  the  subject, 

which  was  dealt  with  in  the  act  of  1885. 

SIMSBURY,  a  township  of  Hartford  county,  Connecticut, 

U.S.A.,  traversed  by  the  Farmington  river  and  about  xo  m. 

N.W.  of  Hartford.    Pop.  (1910)  2537.    Area  about  38  sq.  m. 

The  township  is  served  by  the  New  York,  New  Haven  &  Hartford 

and  by  the  Central  New  England  railways,  which  meet  at 

Simsbury  village.    Among  the  manufactures  are  fuses,  'dgars 

and  paper.    A  tract  along  the  Tunxus  (now  Farmington)  river, 

called  Massacoe  or  Saco  by  the  Indians,  was  ceded  to  whites 

in  1648,  and  there  were  settlers  here  from  Windsor  as  early  as 

1664.    In  1670  the  township  was  incorporated  as  Simsbury. 

In  1675,  during  King  Philip's  War,  Simsbury  was  abandoned; 

and  in  1676  it  was  bumt  and  pillaged  by  the  Indians;  but  it 

was  resettled  in  the  following  year.    Sted  seems  to  have  been 

made  here  from  native  iron  in  1727,  and  in  1739  the  General 

Court  of  Connecticut  granted  to  three  dtizens  of  Simsbury  a 

fifteen  years'  monopoly  of  making  sted  in  the  colony.    Oiring 

to  the  pine  forests  pitch  and  tar  were  important  manufactures 

in  early  times.    From  the  N.  of  Simsbury  the  township  of  Granby 

(pop.  X910,  X383)  was  set  off  in  1786.    In  this  part  of  the  township 

a  copper  mine  was  worked  between  1705  and  1745,  and  smdting 

and  refining  works  were  built  in  1721.    In  1773  the  mine  was 

leased  by  the  General  Court  and  was  fitted  up  as  a  public  gaol 

and  workhouse  (called  Newgate  Prison),  the  prisoners  being 

employed  in  mining.    Some  Tories  were  imprisoned  here  after 

1780;    many  of  them  escaped  in  May  X781.    The  prison  was 

rebuUt  in  1790  and  was  used  until  1827.    The  W.  of  Simsbury 

was  set  off  in  1806  as  Canton  (pop.  in  1900,  2678). 

See  N.  A.  Phelps,  History  of  Simsbury,  Granby  and  Canton  from 
1642  to  1845  (Hartford,  1845). 

SIMSON,  MARTIN  EDUARD  VON  (x8x»-i899),  German 
jurist  and  politician,  was  born  at  Rfinigsberg,.  in  Prussia,  on  the: 
loth  of  November  x8xo,  of  Jewish  parentage.  After  the  usual 
course  at  the  gymnasium  of  his  native  town,  he  entered  iu 
university  in  1826  as  a  student  of  jurispmdence,  and  specially 
of  Roman  law.  He  continued  his  studies  at  Berlin  and  Bonn, 
and.  having  graduated  doctor  juris,  attended  lectures  at  the 
£coie  de  Droit  in  Paris.  Returning  to  Kdnigsberg  in  1831  be 
established  himself  as  a  Privaldosent  in  Roman  law,  becoming 
two  yean  later  extraordinaiy,  and  in  1836  ordinary,  professor 
in  that  faculty  at  the  university.  like  many  other  distinguished 
German  jurists,  pari  passu  with  hb  professorial  activity,  Simson 
followed  tfte  judfdal  branch  of  the  legal  profession,  and,  passing 
rapidly  through  the  subordinate  stages  of  auscultator  and 
assessor,  became  adviser  (Rath)  to  the  Landgericht  in  1846. 
In  this  year  he  stood  for  the  representation  of  Kdnigsberg  in 
the  National  Assembly  at  Frankfort-on-Main,  and  on  his  election 
was  immediately  appointed  secretary,  and  in  the  course  of  the 
same  year  became  succcssivdy  its  vice-president  and  president. 
In  his  capacity  of  president  he  appeared,  on  3rd  April  1849, 
in  Berlin  at  the  head  of  a  deputation  o'f  the  Frankfort  parliament 
to  announce  to  King  Frederick  William  IV.  his  election  as 
German  Emperor  by  the  representatives  of  the  people.  The 
king,  dther  apprehensive  of  a  mpture  with  Austria,  or  fearing 
detriment  to  the  prerogatives  of  the  Prussian  crown  should  be 
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accqA  this  dignity  at  the  hands  of  a  democracy,  refused  the 
offer.  Simson,  bitteriy  disap]fointed  at  the  outcome  of  his 
mi»oo,  resigned  his  seat  in  the  Frankfort  parliament,  but  in  the 
summer  of  the  same  year  was  elected  deputy  for  KOnigsberg 
in  the  popular  chamberof  the  Prussian  Landtag.  Here  he  soon 
made  his  mark  as  one  of  the  best  orators  in  that  assembly. 
A  member  of  the  short-lived  Erfurt  parliament  of  iSso,  he  was 
again  sommoned  to  the  presidential  chair. 

Oji  the  dissolution  of  the  Erfurt  assembly,  Simspn  retired 
from  politics,  and  for  the  neict  few  years  devoted  himself  ez- 
dnsiveiy  to  hjs  academical  and  judicial  duties.  It  was  not  until 
1859  that  be  re-entered  public  life,  when  he  was  elected  deputy 
for  KAnigsberg  in  the  lower  chamber  of  the  Prussian  Landtag, 
of  iHilch  be  was  president  in  x86o  and  1861.  In  the  first  of 
these  years  he  attained  high  judicial  office  as  president  of 
the  court  ci  appeal  at  Frankfort  on  the  Oder.  In  1867,  having 
been  elected  a  member  of  the  constituent  assembly  of  the  North 
German  Federation,  he  again  occupied  the  presidential  chair, 
as  he  did  also  in  the  first  regular  Diet  and  the  Zoll-parliament 
which  succeeded  it.  On  i8th  December  1870  Simson  arrived  at 
the  head  of  a  deputation  in  the  German  headquarters  at  VexsaiUes 
to  offer  the  imperial  crown  to  the  king  of  Prussia  in  the  name 
of  the  newly-elected  Reichstag.  The  conditions  under  which 
Prussia  might  justly  aspire  to  the  hegemony  jn  Germany  at  last 
appeared  to  have  been  accomplbhed,  no  obstadesy  as  in  1849, 
were  in  the  way  of  the  acceptance  of  the  crown  by  the  leading 
sovereign  of  the  confederation,  and  on  i8th  January  1871  King 
W31iam  of  Prussia  was  prodaimed  with  all  pomp  German 
Emperor  in  the  Salle  des  Glaces  at  Versailles.  .  Simson  continued 
as  president  of  the  Reichstag  until  18741  when  he  retired  from 
the  chair,  and  in  1877  resigned  his  s^t  in  the  Diet,  but  at  Bis- 
marck's urging,  accepted  the  presidency  of  the  supreme  court  of 
justice  (Reichsgericht),  and  this  high  office  he  filled  with  great 
distinction  until  his  final  retirement  from  public  life  in  1891. 
In  1888  the  emperor  Frederick  bestowed  upon  Simson  the  onler 
of  the  Black  Eagle. 

His  political  career  coinddes  with  the  era  of  Gennan  struggles 

towards  unity.    As  a  politician  he  was  one  of  the  leaders  of 

modem  Liberalism,  and  though  always  loyal  when  appeals  were 

made  to  patriotism,  such  as  government  demands  for  the  army, 

be  lemahicd  obdurate  on  constitutional  questions;     and  he 

resolutely  opposed  the  reactionary  policy  of  the  Prussian  Con- 

seivattvts.    On  his  retirement  from  the  presidency  of  the 

Rdchsgericht,  he  left  Ldpztg  and  made  his  home  hi  Berlin, 

where  he  died  on  the  3nd  of  May  1899. 

Hn  Life  was  written  by  his  son,  Bernard  von  Simson,  under  the 
txtk  Ednard  w»  Stmsatt  Erinnenmtm  aus  setrntm  Leben  (1900). 

(P.  A.  A.) 

anSCMI.  ROBERT  (1687-1768),  Scottish  mathematician,  the 

ddest  son  of  John  Simson  of  Kirktonhill  in  Ayrshire,  was  bora 

on  the  X4th  id  October  1687.    He  was  intended  for  the  church, 

but  the  bent  of  ha  mind  was  towards  mathematics,  and,  when  a 

prospect  opened  of  his  succeeding  to  the  mathematical  chair  at 

the  nnivenity  of  Glasgow,  he  proceeded  to  London  for  further 

siody.    After  a  year  in  London  he  returned  to  Glasgow,  and  in 

17Z1  was  appointed  by  the  university  to  the  professorship  of 

mathematics,  an  office  which  he  retained  until  1761..  He  died 

on  the  xst  of  October  1768. 

SiiDsoo's  contributions  to  mathematical  knowledge  took  the  foim 
of  oritical  editions  and  commentaries  on  the  woria  of  the  ancient 
noaieCera.  The  first  of  his  published  writings  is  a  paper  in  the 
FkiUa0pUcai  Trmsactunu  (172;^  vol.  xl.  p.  330)  on  Eodid*s 
Periams  (f^O-  Then  foUoweoT  SecHonum  contcamm  libri  V. 
(EdinbinwK  I735)t  a  second  edition  of  which,  with  additions, 
appeared  in  17SO.  The  first  three,  books  of  this  treatise  were  trans- 
lated into  Eoguah,  and  several  tixbcs  printed  as  The  Elements  of  the 
CMc  Sectiems.  In  1749  was  pubiishe<l  ApottonU  Perfpti  tocorum 
pUmaram  Uiri  //.,  a  restoiatk>n  of  Apolk>nius's  lost  trcattse,  founded 
OR  tlK  *■>**"»*-  given  in  the  seventh  book  of  Pappus's  Mathematkal 
CdUdwm.  In  1756  appeared,  both  in  Latin  and  in  English,  the 
fizst  edsdon  of  ms  Euclid's  Elements.  This  work,  whkh  contained 
oolv  the  first  six  and  the  eleventh  and  twelfth  books,  and  to  which 
is  Its  Ei^rBsh  venion  he  added  the  Data  in  1763,  was  for  long  the 
etaadard  text  of  Euclid  in  England.  After  his  death  restorations 
of  ApoDonius's  treatise  De  sectione  deierminata  and  of  Euclid's 
— -'     Oe  pmismaHhitt  were  printed  for  private  dreulatkm  in 
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1776  at  the  expense  of  Earl  Stanhope,  in  a  volume  with  the  title 
Roberli  Simson  opera  quaedam  reliqua.  The  volume  contains  also 
dissertations  on  Loganthms  and  on  the  Limits  of^  Quantities  attd 
Ratios,  and  a  few  problems  illustrative  of  the  ancient  geometrical 
analysis. 

See  W.  Trail,  Life  and  Writings  of  Robert  Simson  (i8ia);  C 
Hutton,  Matkematical  and  PkHosopkkal  Dictionary  (i8i5)i 

SIMSON,  WILLIAM  (1800-1847),  Scottish  portrait,  landscape 
and  subject  painter,  was  bora  at  Dundee  in  i8oa  He  studied 
under  Andrew  Wilson  at  the  Ttustees'  Academy,  Edinburgh, 
^d  his  early  pictures — landscape  and  marine  subjects — found  a 
ready  sale.  He  next  turned  his  attention  to  figure  painting, 
producing  in  1829  the  "  Twelfth  of  August,"  which  was  followed 
in  1830  by  "  Sportsmen  Regaling  "  an<t  a  "  Highland  Deer- 
stalker."  In  the  latter  year  he  was  dected  a  member  of  the 
Scottish  Academy;  and,  having  acquired  some  means  by 
portrait-painting,  he  spent  three  years  in  Italy,  and  on  his  return 
in  1838  settled  in  London,  where  he  exhibited  his  "  Camaldoleae 
monk  showing  Relics,"  his  "  Cimabue  and  Giotto,"  his  "  Dutch 
Family,"  and  his  "  Columbus  and  his  Cluld  "  at  the  Convent 
of  Santa  Maria  la  Rabida.  He  died  in  London  on  the  99th  of 
August  1847.  Simson  is  greatest  as  a  landscapist;  his  "  Solway 
Moss — ^Sunset,"  exhibited  in  the  Royal  Scottish  Academy  of  1831 
and  now  in  the  National  Gallery,  Edinburgh,  ranks  as  one  of  the 
finest  examples  tA  the  early  Scottish  school  of  landscape.  His 
dder  brother  George  (X791-Z862),  portrait-painter,  was  also  a 
member  of  the  Royal  Scottish  Academy,  and  his  younger  brother 
David  (d.  1874)  practised  as  a  landscape-painter. 

SIN  (O.  Eng.  syn:  a  common  Teutonic  word,  d.  Dutch  londe^ 
Ger.  SUnde),  a  general  term  for  wickedness  or  a  wicked  act.  As 
psychology  recognizes  a  distinction  of  pleasure  and  pain,  an4 
metaphysics  of  good  and  evil,  so  morality  assumes  the  difference 
between  right  and  wrong  in  action,  good  and  bad  in  character; 
but  the  distinction  in  psychology  and  metaphysics  appUes  to 
what  is,  the  difference  in  morality  is  based  on  a  judgment  of 
what  is  by  what  ought  to  be.  When  the  act  or  the  character  does 
not  correspond  with  the  standard,  thb  want  of  corre^xmdence 
may  in  different  relations  be  variously  described.  In  reliition  to 
human  sodety,  and  the  rules  it  imposes  on  its  members,  action 
that  ought  not  to  be  done  is  crime;  a  habit  which  ts  Injurious 
to  a  man's  own  moral  nature,  especially  if  it  involves  evil  physical 
consequences,  is  described  as  vice.  If  man  is  thought  of  as  under 
the  authority  of  God,  any  transgression  of  or  want  of  conformity 
to  the  law  of  God  is  defined  as  sin*  Crime  is  a  legal,  vice  a  moral,' 
and  sm  a  religious  term.  Sin  may  be  distbguished  from  guilt 
as  follows:  guilt  is  the  liability  to  penalty,  that  is,  to  the  suffering 
concdved  not  as  the  natural  consequence,  but  as  the  expression 
of  the  divine  displeasure,  which  sin  as  a  breach  of  divine  law 
involves.  Sin  is  a  term  applied  not  only  to  actions,  but  also  to 
dispositions  and  motives.  In  the  theological  phrase  origitial  sin 
it  means  the  inherited  tendency  to  do  wrong. 

There  have  been  two  great  cyntroversies  in  the  Christian 
Church  on  this  question,  the  Augustinian-Pelagian  and  the 
Calvim'stic-Arminian,  one  in  the  5th  century  and  the  other  in  the 
X7th.  Pelagius  declared  the  capadty  of  every  man  to  become 
virtuous  by  his  own  efforts,  and  summoned  the  members  <d  the 
Church  in  Rome  to  enter  on  the  way  of  perfection  in  monastidsm. 
His  fiiend  Cadestius  was  in  412  charged  with  and  excom- 
municated for  heresy  because  he  regarded  Adam  as  well  as  all  his 
descendants  as  naturally  mortal,  denied  the  radal  consequences 
of  Adam's  fall,  asserted  the  entire  innocence  of  the  new-bora, 
recognized  sinless  men  bdore  the  coming  of  Christ.  Pelagius  him- 
self desired  to  avoid  controversy,  and  with  mental  reservations 
denied  these  statements  of  his  friend;  but  he  did  not  escape 
suspidon,  and  his  condemnation  in  418  was  the  signal  for  a 
literary  polemic,  which  lasted  ten  years,  and  in  which  Julian  of 
Eklanum  was  the  most  brilliant  but  reckless  combatant  on  the 
side  of  Pelagius.  In  the  East  the  freedom  of  the  will  was  so 
insisted  on,  that  one  may  regud  Greek  theology  as  essenUally 
Pelagian.  In  the  West  there  was  unanimity  only  on  three  points: 
the  necessity  of  baptism  for  the  remission  of  sins,  the  inheritance 
of  sin  as  a  result  of  Adam's  fall,  and  the  indispensableness  of  the 
divine  grace  in  the  attainment  of  goodness.    Pelagius  insisted  that 
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sin  wa9  an  act,  not  a  state,  an  abuse  of  the  freedom  of  the  will, 
and  that  each  man  was  responsible  and  liable  to  punishment  only 
for  his  own  acts.  This  extreme  individualism  he  qualified  only  in 
two  respects,  he  admitted  a  principle  of  imitation,  the  influence  of 
bad  example,  habit  and  customs,  may  be  inherited  and  com- 
municated. Divine  grace  is  not  necessary  for  human  virtue. 
It  is  granted  only  according  to  act,  and  merits  as  the  law  in 
enlightening,  warning  or  promising  reward.  To  this  Atigustine 
opposed  the  view  that  Adam's  sin  is,  as  its  penalty,  transmitted 
to  all  his  descendants,  both  as  guilt  and  as  weakness.  The  trans- 
mission is  not  by  imitation,  but  by  propagation.  The  essence 
and  mode  of  operation  of  original  sin  is  concupiscence^  which,  as  of 
the  devil,  subjects  man  in  bis  natural  state  to  the  devil's  dominion. 
Even  infants  are  involved  in  Adam's  condemnation.  Sin  is  a 
necessity  in  each  individual,  and  there  is  a  total  corruption  of 
man's  nature,  physically  as  well  as  morally.  Into  the  details  of 
the  controversy  it  is  not  necessary  to  go  any  further.  While  the 
authority  of  Augustine  received  Up-homage,  the  doctrine  of  the 
Roman  Catholic  Church  l>ecame  more  Pelagian,  and  in  the 
Tridentine  decrees  and  still  more  in  the  ethics  of  the  Jesuits,  in 
spite  of  the  opposition  of  Jansenism,  Pelagianism  at  last  triumphed. 

The  Reformation  restored  the  teaching  of  Augxistine;  in 
Calvinism  especially  the  sovereignty  of  the  divine  and  the 
impotence  of  the  human  will  were  emphasized;  and  against 
this  exaggeration  Arminianism  was  a  protest.  Of  the  five 
articles  of  the  Remonstrance  of  x6io  only  two  now  concern  us: 
the  possibility  of  resisting  the  grace  which  is  indispensable  to 
salvation,  and  the  possibility  of  falling  away  from  grace  even 
after  conversion.  The  Arminian  system  was  an  attempt  to 
modify  the  Calvinistic  theory  in  a  moral  interest,  so  as  to  main< 
tain  human  responsibilijLy,  good  and  ill  desert;  but  to  this 
moral  interest  the  system  sacrificed  the  religious  interest  in  the 
sufficiency  and  the  sovereignty  of  divine  grace.  Its  adherents 
necessarily  laid  emphasis  on  himmn  freedom.  As  regards 
original  sin  they  taught  that  the  inclinations  to  evil  inherited 
from  Adam  are  not  themselves  blameworthy,  and  only  consent 
to  them  involves  real  guilt.  It  is  not  just,  however,  to  Arminian- 
ism to  identify  it  with  Pelagianism,  as  it  does  strive  to  make 
clear  man's  need  of  divine  grace  to  overcome  sin  and  reach  holiness. 
tn  the  Evangelical' Revival  of  the  z8th  century  Arminianism  was 
represented  by  Wesley,  and  Calvinism  by  Whitefield. 

SIN,  the  name  of  the  nux>n-god  in  Babylonia  and  Assyria, 
also  known  as  Nannar,  the  "  illuminer."  The  two  chief  seats 
of  his  worship  were  Ur  in  the  S.,  and  Harran  considerably  to  the 
N.,  but  the  ailt  at  an  early  period  spread  to  other  centres,  and 
temples  to  the  moon-god  are  fouzul  in  all  the  large  cities  of 
Babylonia  and  Assyria.  He  is  commonly  designated  as  En-zu, 
i.e. "  lord  of  wisdom,"  and  this  attribute  clings  to  him  throughout 
all  periods.  During  the  period  {c.  9600-2400  B.C.)  that  Ur 
exercised  a  large  measiue  of  supremacy  over  the  Euphrates 
valley.  Sin  was  naturally  regarded  as  the  head  of  the  pantheon. 
It  is  to  this  pieriod  that  we  must  trace  such  designations  of  the 
god  as  "  father  of  the  gods,"  "  chief  of  the  gods,"  "  creator  of 
all  things,"  and  the  like.  We  are  justified  in  supposing  that  the 
cult  of  the  moon-god  was  brought  into  Babylonia  by  the  Semitic 
nomads  from  Arabia.  The  moon-god  is  par  excellence  the  god  of 
nomadic  peoples,  their  guide  and  protector  at  night  when,  during 
a  great  part  of  the  year,  they  undertake  tl^ir  wanderings,  just 
as  the  sun-god  is  the  chief  god  of  an'  agricultural  people.  The 
cult  once  introduced  would  tend  to  persevere,  and  the  develop- 
ment of  astrological  science  culminating  in  a  calendar  and  in  a 
system  of  interpretation  of  the  movements  and  occurrences  in 
the  starry  heavens  would  be  an  important  factor  in  maintaining 
the  position  of  Sin  in  the  pantheon.  The  name  of  Sin's  chief 
sanctuary  at  Ur  was  E-gish-shir-gal,  "  house  of  the  great  light "; 
that  at  Harran  was  known  as  E-khxil-khul,  "  house  of  joys." 
On  seal-cylinders  he  is  represented  as  an  old  man  with  flowing 
beard,  with  the  crescent  as  his  symbol.  In  the  astral-theological 
system  he  is  represented  by  the  number  30,  and  the  planet  Venus 
as  his  daughter  by  the  number  15.  llie  number  50  stands 
obviously  in  connexion  with  the  thirty  days  as  the  average  extent 
of  his  course  i£atil  he  stands  again  in  conjunction  with  the  sun. 


The  "  wisdom  "  personified  by  the  moon-god  is  likewise  an 
expression  of  the  science  of  astrology  in  which  the  observation  of 
the  moon's  phases  is  so  important  a  factor.  The  tendency  to 
centralize  the  powers  of  the  universe  leads  to  the  establishment 
of  the  doctrine  of  a  triad  consisting  of  Sin,  Shamash  and  Ishtar 
{q.v.),  personifying  the  moon,  sim  and  the  earth  as  the  life- 
force.  (M.  Ja.) 

SINAI.  I.  Tke  Biblical  Mount  Sinai.  In  judging  of  the 
points  of  controversy  connected  with  Sinai  we  are  brought  face 
to  face  with  the  question  of  the  historicity  of  the  Hebrew  records 
involved.  Though  new  attempts  to  fix  the  stations  of  the 
mldcrness  wandering  appear  every  year,  critics  have  long  agreed 
that  the  number  of  forty  for  the  years  of  wandering  and  for  the 
stations  are  round  numbers,  and  that  the  details  are  not  based  on 
historical  tradition  of  the  Mosaic  age.  This  does  not  exclude  the 
possibility  that  the  names  of  some  or  all  of  the  stations  belong 
to  real  places  and  are  based  on  more  or  less  careful  research  on 
the  part  of  the  writers  who  record  them.  As  regards  the  Moun- 
tain of  the  Law  in  particular,  if  the  record  of  Exod.  xix.  seq  is 
strictly  historical,  we  must  seek  a  locality  where  600,000  fighting 
men,  or  some  two  million  souls  in  all,  could  encamp  and  remain 
for  some  time,  finding  pasture  and  drink  for  their  cattle,  and 
where  there  was  a  mountain  (with  a  wilderness  at  its  foot)  risirg 
so  sharply  that  its  base  could  be  fenced  in,  while  yet  it  Fas  caoly 
ascended,  and  its  summit  could  be  seen  by  a  great  multitude 
below.  In  the  valley  there  must  have  beui  a  flowing  stream. 
The  peninsula  of  Sinai  does  not  furnish  any  locality  where  so 
great  a  host  could  meet  under  the  conditions  specified,  and 
accordingly  many  investigators  give  up  the  statistics  of  the 
number  of  Hebrews  and  seek  a  place  that  fulfils  the  other  con- 
ditions. But  when  we  consider  that  the  various  records  em- 
bodied in  the  Pentateuch  were  composed  long  after  the  time  of 
Moses,  and  that  the  authors  in  all  probability  never  saw  Sinai, 
and  had  no  exact  topographical  tradition  to  fall  back  on,  but 
could  picture  to  themselves  the  scene  of  the  events  they  recorded 
only  by  the  aid  of  imagination,  the  topographical  method  of 
identifying  the  Mountain  of  the  Law  becomes  very  questionable. 
The  Pentateuchal  writers  are  not  at  one  even  about  the  namcbf 
the  mountain.  It  used  to  be  thought  that  Horeb  was  the  name 
of  the  mountain  mass  as  a  whole,  or  of  its  southern  part,  >*hile 
Sinai  was  the  Moui^tain  of  the  Law  proper,  but  it  has  been  showja 
by  Dillmann  that  the  Elohist  and  Deuteronomy  always  use  the 
name  Horeb  for  the  same  mountain  which  the  Jahvist  and  the 
Priestly  Code  call  Sinai.  The  Elohist  belonged  to  Northern 
Israel,  but  Judges  v.  5  sh6ws  that  even  in  Northern  Israel  the 
other  name  Sinai  was  not  unknown.  And  it  might  be  shown, 
though  that  cannot  be  done  here,  that  the  several  accounts 
vary  not  only  as  regards  the  name  but  in  topographical  details. 
Thus  all  that  can  be  taken  as  historically  fixed  is  that  after 
leaving  Goshen  the  Hebrews  abode  for  some  time  near  a 
mountain  called  Sinai  or  Horeb,  and  that  this  mountain  or 
range  was  held  to  be  holy  as  a  seat  of  the  Deity  (Exod.  ii.  i; 
X   Kings  xix.). 

Where,  then,  was  this  mountain?  The  Midianites,  of  whom 
according  to  one  source  Jethro  was  priest,  probably  alwajrs  lived 
E.  of  the  Gulf  of  *Akaba;  yet  we  can  hardly  foQow  Beke  in 
seeking  Sinai  beyond  that  gulf,  but  must  rather  think  of  some 
point  in  the  so-called  peninsula  of  Sinai,  which  lies  between  the 
Gulfs  of  *Akaba  and  Suez,  bounded  on  the  N.  by  the  Wilderness 
el-Tlh,  which  slopes  gently  towards  the  Mediterranean.  To  the 
south  of  this  wilderness  rises  the  Jebel  d-TQi,  a  mass  composed 
mainly  of  Nubian  sandstone  and  cretaceous  limestone,  which 
attains  in  fantastic  forms  an  altitude  of  some  3000  ft.;  its  ridges 
converge  towards  the  S.  and  are  cut  off  by  great  valleys  from 
the  mass  now  known  as  Mount  Sinai.  The  latter  is  composed 
of  primitive  rocks — granite,  porphyry,  diorite,  gneiss,  &c.  Tbe 
sandstones  of  Jebel  el-T[h  are  rich  in  minenUs;  inscriptions  of 
Amenophis  III.  and  Thothmes  HI.  found  on  the  spot  show  that 
the  andent  Egyptians  got  turquoise  at  Serabit  al-Khftdem; 
and  at  Maghara,  where  inscriptions  occur  bearing  the  names  of 
kings  from  Semerkhet  and  Khufu  down  to  Rameses  II.  Tliese 
mines  were  woiked  by  criminals  and  prisoners  of  war,  and  the 
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mste  pntdticts  of  copper  foondxiet  indicate  that  the  peninsula 
was  once  better  wooded  than  now,  oi  which  indeed  we  have 
capress  tcstinuMiy  of  post-Christian  date.  .  At  present  the 
dominant  fcatiue  is  tiaxe  walls  of  rock,  espedaJly  in  the  primitive 
formatioDs;  the  steep  and  jagged  summits  have  a  striking  effect, 
which  is  increased  by  the  various  colours  of  the  rock  and  the 
deainess  of  the  atmo^here.  The  deep-cut  valleys  are  filled  by 
rushing  torrents  after  rain,  but  soon  dry  up  again.  In  the  S. 
the  centre  of  the  main  mountain  mass  is  Mount  Catherine  (8540 
ft.),  Omm  ShOmar  to  the  S.E.  being  little  k>wer;  this  peak  and 
N.  of  it  Mount  Serbil  (6750  ft.),  which  rises  more  immediately 
from  the  plain,  dominate  the  Kk*ah,  a  waste  expanse  of  sand 
strewn  with  pebbles,  which  occupies  the  S.W.  margin  of  the 
pminsula.  In  the  Kl'ah  is  the  village  of  TQr,  and  at  the  S. 
promontory  (Ras  Mohammed)  is  the  little  hamlet  of  Sherm. 
The  Sinai  group  as  a  whole  is  called  by  the  Arabs  Jebel  sl-fOr; 
the  name  Sinft  in  Arabic  comes  only  from  books.  The  area  of 
the  peninsula  is  about  11,200  sq.  m.;  the  population  is  four  to 
five  thousand  souls,  chiefly  Bedouins  of  various  tribes,  whose 
comnoon  name,  derived  from  TQr,  is  Towftra.  They  hav6  sheep 
and  goats,  with  which  they  retire  in  summer  to  the  higher  lands, 
where  thefe  is  good  pasture  ground,  and  where  springs  are 
comparaUvdy  commoiL  On  the  chalk  and  sandstone  water  is 
scarcer  than  among  the  primitive  rocks,  and  often  brackish. 
Though  the  rocks  are  bare,  there  is  always  vegetation  in  the 
daks,  especially  acacias  and  tamarisks;  from  the  latter  (T. 
mannsfera)  manna  is  still  derived  in  quantities  that  vary  with  the 
rainfaU.  On  the  hiDs  grow  aromatic  plants,  especially  Thymaceae. 
The  fauna  includes  the  ibex,  hyxax  and  hyaena;  the  panther 
too  is  sometimes  found.  Flights  <rf  quaH  have  been  observed. 
In  some  valleys  there  are  well-kept  gardens  and  good  date-palms; 
the  most  noted  oasis  is  that  of  Feiran,  in  the  N.W.  of  the  peninsula, 
which  b  watered  by  a  perennial  stream.  Whether  Feiran  is  the 
Repfaidim  of  Exod.  xvii.  is  a  question  which,  like  the  identifica- 
tioQ  of  the  other  stations  of  the  Israelites,  dq)ends  on  the  localiza- 
tk)n  of  the  Mountain  of  the  Law. 

There  is  no  genuine  pre-Christian  tradition  on  this  subject. 
The  chief  authority  for  the  ancient  sanctity  of  Mount  Sinai  is 
Antoninus  Martyr  (end  of  the  6th  century),  who  tells  that  the 
heathen  Arabs  in  his  time  still  celebrated  a  moon  feast  there. 
As  sin  means  *'  moon,"  this  feast  has  been  connected  with  the 
name  oi  Sinai,  but  the  proposed  etymology  is  not  certain.  Of 
heathen  origin,  too,  are  the  many  Nabataean  inscriptions  of 
Sinai,  found  especially  in  the  Wady  Mokatteb  (in  the  N.W.), 
and  sometimes  accompanied  by  rude  drawings.  The  language 
and  character  are  Aramaic,  but  the  proper  names  are  mainly 
those  of  Arabs,  who  passing  by  graved  their  names  on  the  rocks. 
That  they  were  pilgrims  to  Sinai  cannot  be  made  out  with 
certainty.  The  inscriptions  date  from  the  early  years  of  the 
Christian  era,  when  the  Nabataean  kingdom  was  at  its  height. 

In  early  Christian  times  many  anchorites  inhabited  Sinai, 
living  for  the  most  part  in  the  caves,  which  are  numerous  even 
in  the  primitive  rocks.  Then  monasteries  were  built,  the  most 
famous  being  the  great  one  of  St  Catherine  in  Wfldy  el-DAr  (the 
valley  of  the  monastery).  On  SerbJil,  too,  there  were  many 
granite  dwellings,  and  in  the  neighbouring  Pbaran  (Phoenidon), 
which  was  a  bishop's  see,  there  were,  as  the  ruins  show,  churches 
and  convents. 

The  question  then  is  whether  when  the  hermits  first  settled  in 
the  peninsula  there  existed  a  tradition  as  to  the  place  of  the 
Mountain  of  the  Law.  and  whether  they  chose  for  their  residence 
a  spot  which  was  already  traditionally  consecrated  by  memories 
significant  to  the  Christian  as  well  as  to  the  Jew.  No  assertion 
of  the  existence  of  such  a  tradition  is  to  be  found  in  Josephus, 
who  only  says  that  Sinai  was  the  highest  mountain  of  the  district 
— a  description  which  might  apply  to  Serb&l  as  seen  from  the 
plain  below.  Euscbius  uses  expressions  which  may  also  seem 
to  point  to  Serbftl  as  the  place  of  the  law-giving,  and  it  must  be 
admitted  that  the  tradition  which  seeks  the  holy  site  in  the 
group  of  Jebel  MilsS  (i.e.  the  mass  of  which  Mount  Catherine  is 
the  fai^best  peak)  is  not  older  than  the  time  of  Justinian,  so  that 
the  identification  with  Mount  Serb&l  seems  to  have  greater 


antiquity  in  its  favour.^  In  later  tiines  Jebd  MQsft  and  Serb&l 
had  each  its  own  tradition,  and  the  hody  phuses  were  pointed  out 
at  each;  thtis  from  the  monastery  of  St  Catherine  a  path  of 
granite  steps  was  constructed  up  to  "  the  Mountain  of  the  Law," 
but  similar  steps  are  found  at  SerbaL  That  these  traditions  are 
not  decisive,  however,  is  admitted,  more  or  len,  even  by  those 
modems  who,  like  Lepsius,  Ebers,  Bartlett,  give  their  voice  for 
Serb&L  Most  authorities  still  prder  Jebd  MQsa  or  some  point 
in  that  group,  but  they  again  differ  in  details.  First  of  all  there 
is  much  difficulty  in  determining  the  route  by  which  the  Hebrews 
approached  the  mountain.  Then  comes  the  question  oi  finding 
a  suitable  plain  for  .their  encampment  under  the  mountain,  which 
is  best  met  if,  with  Robinson,  Stanley,  Palmer  and  others,  the 
plain  is  taken  to  be  that  of  al-RA^ie  and  the  overhanging  moun- 
tain to  be  Jebd  Sufoafeh.  The  latter  is  over  6300  ft.  high,  and 
consists  of  pasture  ground;  it  does  not  fit  aU  the  details  in 
Exodus,  but  this  objection  is  quite  as  strong  against  the  tradi- 
tional  site  on  Jebel  MQs&  (Mount  Moses),  whidi  lies  farther  S. 
Jebd  MtlsA  has  been  accepted  by  Tischendorf,  Laborde,  Ritter, 
Straiiss,  Farrar,  and  many  others;  on  this  view  the  Israelites 
must  have  encamped  in  the  narrow  Wfidy  aI-Seya*Iyeh,  N.  of  the 
mount.  But  the  absence  of  exact  topographical  detail  on  the 
part  of  the  Biblical  narrators,  who  always  speak  of  Sinai  as  if 
it  were  a  sin^^e  summit  and  give  no  hint  about  several  summits 
of  which  it  is  one,  shows  that  in  their  Ume  thm  was  no  real 
tradition  on  the  matter,  and  that  all  attempts  at  identification 
are  necessarily  vain. 

LiTBRATURE.— Burckhardt,  Travdsin  Syria,  Cfc.  (London.  18221; 
Leon  de  Laborde,  Voyage  dt  FArabie  PHrie  (Pans,  1 830-1836); 
Robinson,  Biblical  Ruearcku  (London,  1841);  Lepsius,  Ktis§ 
(Berlin.  1845):  Stanley,  Sinai  and  PaUsiim;  Fraas,  Ans  d.  Orient 
(Stuttgart.  1867);  Ordnance  Survey  of  the  Pen.  of  Sinai  (South- 
ampton, 1869,  3  vols.);  Palmer,  Desert  of  the  Exoaus  (Cambridge, 
1 871);  Ebers,  Durch  Gosen  turn  Sinai  (and  cd.,  Leipzig,  1881); 
Baker  Greene,  The  Hebrew  Mitration  (London,  1883);  HuTl,  Mount 
Seir,  Sinai  and  West  Palestine  (London,  1885).  See  also  the  Palestine 
Society's  Quarterly  Statement,  passim,  (A.  So.) 

3.  The  PeninsiUa:  Recent  Research, — ^The  peninsula  of  Sinai 
is  about  330  m.  in  extreme  length  and  150  m.  wide,  or  nearly 
the  size  of  Ireland.  It  is  practically  waterless  and  barren,  the 
population  bring  not  a  thousandth  of  that  on  an  equal  area  in 
England.  The  S.  part  is  a  high  mass  of  schists  and  granite, 
deeply  cut  into  valleys;  it  is  overlaid  by  carboniferous  sandstone, 
and  limestone,  capped  with  tertiary  bfisalt,  flows  in  the  mining 
region.  The  N.  part  is  an  expanse  .of  cretaceous  limestone 
and  nummulitic  tertiary  limestone,  sloping  down  to  the  Mediter- 
ranean. The  steep  valley  of  the  Gulf  of  Suez  has  been  greatly 
deepened — if  not  formed — since  the  tertiary  limestone  was 
deposited,  the  beds  dipping  down  sharply  to  the  sea.  The  only 
water  supply  of  any  importance  is  that  in  the  Wady  Feiran; 
elsewhere  only  small  water-holes  preserve  enough  for  a  few 
persons,  but  fresh  water  can  be  obtained  along  the  shore  route 
by   digging. 

The  difficulty  about  the  numbers  of  the  Israelites  who  liyed 
here  has  lately  been  treated  on  a  fresh  basis.  That  they  were  not 
more  numerous  than  the  previous  inhabitants  is  shown  by  the 
difficulty  in  conquering  the  Amalekites  at  Rephidim.  In  the 
census  lists  of  the  Book  of  Numbers  the  hundreds  of  people 
in  each  tribe  are  in  most  cases  4  or  500;  2,  3,  6  or  700  are  rare; 
o,  I,  8  or  900  do  not  occur.  The  hundreds  are  therefore  inde- 
pendent of  the  thotisands  prefixed  to  them:  and  as  aldf  means 
both  a  "  thousand  '*  and  a  "  family,"  it  is  proposed  that  the 
original  census  was  in  numbers  of  tents  or  families,  and  hundreds 
of  people;  and  that  later  the  family  numbers  were  mistaken 
for  thousands.  Other  points  agree  in  this  view,  such  as  the 
number  of  persons  in  a  family,  the  similarity  of  hundreds  in  the 
census  before  and  that  after  the  wanderings,  and  the  actual 
size  of  Goshen,  from  which  they  came,  and  the  population  of 
Sinai  where  they  settled.  Thus  the  total  numbers  were  5730 
people.  The  internal  evidence  that  the  census  lists  are  original 
documents  is  very  strong,  though  they  have  been  misunderstood 
by  later  compilers.  It  is  impossible  to  suppose  a  population 
trained  in  Egypt  not  having  the  ability  to  keep  some  tribal 
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records  of  numbers  and  movements  such  as  were  the  basis  of  the 
esisting  re-edited  narrative. 

The  history  of  the  Egyptian  settlements  has  been  investigated. 
They  began  in  the  1st  Dynasty,  shown  by  the  tablet  of  the  con- 
quest by  King  Semerkhet  (5280  bx.)  above  the  mines  of  turquoise 
at  Wady  Maghara.  Seneferu  (4750  b.c.)  was  already  working 
at  Serabit  for  turquoise.  Other  kings  who  left  records,  here  are 
Sanekht  (Ilird  Dynasty),  Khufu  (IVth),  Sahura,  Ranuser, 
Menkauhor  (Vth),  Amenemhat  L,  Senusert  L,  Senusert  II., 
Senusertlll.,  Amenemhatn.fAmenemhat  III.,  Amenemhat  IV. 
(Xllth),  Aahmes  I.,  Amenhotep  I.,  Tahutmes  I.,  Hatshepsut, 
Tahutmes  III.,  Tahutmes  IV.,  Amenhotep  III.  (XVIIIth), 
Rameses  I.,  Sety  I.,  Rameses  II.,  Merenptah,  Sety  II.,  Tausert, 
Setnekht  (XlXth),  Rameses  III.,  IV.,  V.  and  VI.  (XXth).  The 
monuments  are  mostly  inscriptions  recording  the  mining  expedi- 
tions and  offerings  made  to  the  goddess  of  turquoise.  The  original 
shrine  of  the  goddess  was  a  cave;  this  was  hewn  out  and  buildings 
were  gradually  added  before  it  to  a  length  of  230  ft.  The  records 
show  that  no  fewer  than  twenty-five  different  grades  of  officials 
took  part  in  the  t^ork  of  mining,  which  was  highly  organized 
OS  regards  direction,  technical  ability,  labour  and  transport, 
often  as  many  as  700  men  being  employed.  Over  400  objects 
with  kings'  names  have  been  found  in  the  fragments  of  the 
offerings  which  were  left  in  the  shrine.  The  worship  at  Serabit 
was  that  of  Hathor,  mistress  of  turquoise.  She  is  identical 
With  Athtar  or  Ishtar,  the  Semitic  goddess  of  Arabia.  The 
features  of  the  worship  were  entirely  Semitic  and  not  Egyptian. 
An  enormous  mass  of  burnt-offerings  is  shown  by  the  bed  of 
ashes  before  the  sacred  cave;  tanks  for  ablutions  are  found  in 
the  temple  courts,  altars  of  incense  are  in  the  shrine  itself,  and 
also  conical  stones;  and  chambera  or  shelters  for  dreaming 
before  the  temple  are  a  main  feature.  All  of  these  belong  to 
Semitic  worship,  and  they  show  that  before  Mosaism  the  elements 
of  the  worship  were  the  same  as  are  found  in  later  times. 

For  all  the  recent  research  see  W.  M.  Flinders  Pctric.  Researches  in 
Sinai  (1906).  (W.  M.  F.  P.) 

SINAIA,  a  town  of  Rumania,  about  12  m.  S.  of  the  Hungarian 
frontier  at  Prcdeal,  on  the  railway  from  Ploesd  to  Kronstadt 
in  Transylvania.  Pop.  (1900),  2210.  Sinaia  resembles  a  large 
model  village,  widely  scattered  among  the  pine  forests  of  the 
lower  Carpathians,  and  along  the  banks  of  the  Prahova,  a  swift 
alpine  stream.  The  monastery  of  Sinaia,  founded  by  prince 
Michael  Cantacuzino  in  1695,  was  the  residence  of  the  royal 
family  until  the  present  chateau  was  built.  It  consists  of  two 
courts  surrounded  by  low  buildings.  In  the  centre  of  each  court 
is  a  small  church  built  in  the  Byzantine  style.  The  monks 
possess  a  library,  in  which  are  kept  valuable  jewels  belonging 
to  the  Cantacuzene  family.  Castle  Pelcs  or  Pelcsh,  the  modern 
palace,  named  after  the  hill  on  which  it  stands,  is  of  a  mixed 
style  of  architecture.  The  interior  is  fitted  with  magnificent 
wood  carvings  and  stained  glass  windows  illustrating  the  principal 
scenes  of  "  Carmen  Sylva's  "  writings.  Until  1850  Sinaia  con- 
sisted of  little  more  than  the  monastery  and  a  group  of  huts. 
In  1864,  however,  the  monastic  estate  was  assigned  to  the 
Board  of  Civil  Hospitals,  by  which  a  hospital  and  baths  were 
opened  and  the  mineral  springs  developed.  Sinaia  soon  became 
the  favourite  summer  resort  of  Bucharest  society,  and  rapidly 
developed  in  all  its  equipment. 

SINALOA,  a  N.  state  of  Mexico,  bounded  N.  by  Sonora  and 
Chihuahua,  E.  by  Durango,  S.  by  Tepic,  and  W.  by  the  Gulf  of 
California,  with  a  coast  line  of  nearly  400  m.  Area,  33,671  sq.  m. 
Pop.  (1900),  296,701,  largely  Indians.  The  surface  consists 
of  a  narrow  coastal  zone  where  tropical  conditions  prevail,  a 
broad  belt  of  mountainous  country  covered  by  the  ranges  of  the 
Sierra  Madre  Occidental  and  their  intervening  valleys  where 
oak  and  pine  forests  are  to  be  found,  and  an  intervening  zone 
among  the  foothills  of  the  Sierra  Madre  up  to  an  elevation  of 
2000  ft.,  where  the  conditions  are  subtropical.  The  state  is 
traversed  by  numerous  streams,  the  largest  of  which  have  broad 
valleys  among  the  foothills.  The  largest  of  these  are  the  Culiacfin, 
Fuerte  and  Sinaloa,  the  last  two  having  short  navigable  courses 
across  the  lowlands. 


Rain  is  plentiful  everywhere,  except  in  tiie  eatieine  nortii,  where 
the  conditions  are  arid.  The  climate  of  the  low-lying  coast  lands  im 
hot  and  malarious,  but  in  the  mountains  it  is  oo<m  and  healthy. 
Cereals  and  mncal  are  produced  on  the  upbnds,  and  sugar,  mm, 
coffee,  tobacco,  grape  spirits  and  fruit  in  the  lower  cones.  There 
are  excellent  cotton  lands  in  the  state  and  the  production  of  this 
staple  was  Uraely  developed  during  the  American  Civil  War,  but 
it  nas  since  dechned.  Grazing  receives  considerable  attention  in 
the  uplands,  where  the  temperature  is  favourable  and  the  pasture- 
age  Kood,  and  hides  are  largely  exported.  Mining,  however,  is  the 
chief  industry,  Sinaka  being  one  of  the  richest  minerBl-produdiw 
states  in  the  republic  Gold,  silver,  copper,  iron  and  lead  are  founo. 
There  are  also  salt  deposits  and  mineral  springs.  The  best-known 
silver  mines  are  the  Kosario,  from  which  about  l90,ooo/x»  had 
been  extracted  up  to  the  last  decade  of  the  i^th  century,  and  the 
Nuestra  Sefiora  de  Guadalupe  de  los  Reyes,  discovered  ttriy  in  the 
19th  century  and  yielding  over  $85,000,000  before  its  dose.  The 
forest  products  of  the  state  include  rubber,  resins,  cabinet  and  dye- 
woods,  deerskins,  orchilla  and  ixtle  fibre.  Up  to  the  beginning  of 
the  aoth  century  Sinaloa  had  only  one  short  railway,  which  con- 
nected Culiac&n  with  its  port  Altata.  Since  then  the  Mexican 
branch  of  the  (American)  Southern  Pacific  railway  from  Nonks  to 
Guaymas  has  been  extended  S.E.  along  the  const.  Sinalaa  has 
excellent  natural  harbours,  only  two  of  which — Mazatl&n  and 
Altata — are  much  used.  The  bays  of  Agiobampo  and  Topolobampo 
are  prospective  railway  terminals  with  fine  harbours.  The  capital 
of  the  state  is  Culiac&n  Resales  (commonly  called  Culiac&n),  on  the 
Culiac4n  river  39  m.  from  its  port,  Altata,  at  the  mouth  of  the  same 
river,  with  which  it  is  connected  by  raO.  It  is  a  well-built  town, 
with  some  thriving  manufactures,  including  cotton  goods,  cigarette% 
liqueurs,  &c.  It  is  the  see  of  a  bishop  and  has  a  fine  cathedraL 
Culiacin  (pop.  in  1900,  10,380)  is  the  distributing  centre  for  a  large 
district  between  Guaymas  and  Mazatl&n.  The  most  important 
town  is  Mazatl&n,  one  of  the  leading  ports  of  Mexico  on  the  Pacific 
coast,  and  the  commercial  centre  for  S.  ^naloa  and  S,  Durante*. 
Other  towns  are  Mooorito  (pop.  9971  in  1895).  Sinaloa  and  Fuerte, 
all  in  the  N.  of  the  state,  Roaano  (pop.  8448  in  1900),  and  San 
Ignacio  in  the  Sb 

SINAN  PASHA  (x5i5'X595),  Turkish  soldier  and  statesmaxt, 
was  an  Albanian  of  low  origin.  In  1 569  he  was  appointed  governor 
of  Egypt  and  was  occupied  until  1571  in  the  conquest  of  Yemen. 
In  1574  he.  commanded  the  great  expedition  against  Tunis, 
which,  in  spite  of  the  brave  defence  by  the  Spanidi  and  Italian 
garrison,  was  added  to  the  Ottoman  empire.  In  1580  Sinan 
commanded  the  army  against  Persia  and  was  appointed  grand 
vizier,  but  was  disgraced  and  exiled  in  the  following  year,  owing 
to  the  rout  of  his  lieutenant  Mahommed  Pasha,  at  Gori,  in  an 
attempt  to  provision  the  Turkish  garrison  of  Tiflis.  He  subse- 
quently became  governor  of  Damascus  and,  in  1589,  after  the 
great  revolt  of  the  Janissaries,  was  appointed  grand  viaer 
for  the  second  time.  Another  revolt  of  Janissaries  led  to  his 
dismissal  in  1591,  but  in  1593  he  was  again  recalled  to  become 
grand  vizier  for  the  third  time,  and  in  the  same  year  he  commanded 
the  Turkish  army  against  Hungary.  In  spite  of  his  victories 
he  was  again  deposed  in  February  1 595,  shortly  after  the  accession 
of  Mahommed  III.,  and  banished  to  Malghara;  but  in  August 
was  in  power  again  and  on  the  march  to  Wallachia.  The  unhappy 
course  of  this  campaign,  culminating  in  the  fall  of  Gran,  brought 
him  once  more  into  disfavour,  and  he  was  deprived  of  the  seal 
of  office  (November  19).  The  death  of  his  successor,  Lala 
Mahommed,  three  days  later,  was  looked  on  as  a  sign  from 
heaven,  and  Sinan  became  grand  vizier  for  the  fifth  time.  He 
died  suddenly  on  the  3rd  of  April  1 596. 

Bold,  overbearing  and  unscrupulous,  Sinan  recoiled  from  no 
baseness  to, put  a  rival  out  of  the  way;  while  his  insolence 
was  not  confined  to  foreign  ambassadors,  but  was  exercised 
towards  his  opponents  in  the  sultan's  presence.  He  bad  a 
barbarous  hatred  not  only  for  Christians  but  for  all  civiliza- 
tion. The  immense  fortune  which  he  left  is  a  proof  of  his 
rapacity. 

Another  Sinan  Pasha  was  governor  of  Anatolia  rt  the  time  of 
Mahommed  II. 's  death  in  1481.  He  was  a  brother-in-bw  of  Bayesid 
11.  and  defeated  Prince  Jem's  troops  at  Brusa.  In  SeTim  l.'s  teiga 
he  served  with  great  distinction  in  the  Persian  and  Egyptian  cam- 
paigns and  fell  at  the  Y>a.ttUi  of  Ridania,  where  tlie  Mamelukes  were 
defeated,  in  1 51 7. 

A  third  Sinan  Pasha,  brother  of  the  grand  vizier  Rustcm  Pasha, 


was  grand  admiral  under  Suleiman  I.  and  died  about  1553* 
See   I.  V.   Hammer-Purgstall,  Cesch.  des  OsmanisOeu 
(2nd  ea.,  Pesth,  1840),  and  authorities  there  dted. 


Rtidus 


SINCLAIR— SINCLAIR,  SIR  JOHN 
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tnCLAIR,  the  name  of  an  old  Scottish  famfly,  members  of 
vhich  have  lield  the  titles  of  earl  of  Orkney  and  earl  of  Caithness. 
Ihe  word  is  a  variant  of  Saint  Clair. 

Sot  WiLUAX  Sinclair,  or  Saint  Clair  (e.  1360-c.  1303),  was 
the  descendant  of  a  line  of  Anj^Norman  barons,  one  of  whom 
obtained  the.  barony  of  Rosslyn  from  King  David  I.  in  the  lath 
century.  Sir  William  took  part  in  the  dispute  over  the  succession 
to  the  crown  of  Scotland  in  1292,  and  was  one  of  the  leaders  of  the 
Scots  in  their  revolt  against  Edward  L  One  of  his  sons  was 
WiDiam  Sinclair  (d.  1337) ,  bishop  of  Dunkeld,  who  was  responsible 
for  the  defeat  of  an  English  force  at  Donibristle  in  Fife  in  1317. 
Sir  William's  eldtiit  son  was  Sir  Hezuy  Sinclair  (d.  1330),  the 
friend  ci  Robert  the  Bruce;  and  Sir  Hemys  son  was  Sir  William 
Sinclair,  who  was  slain  by  the  Saracens  in  August  1330,  while 
journeying  throu£^  Spain  to  Palestine  with  Sir  James  Douglas, 
the  bearer  of  the  heaEt.of  Bruce.  This  Sir  William  Sinclair 
married  Isabel,  daughter  of  Malise,earl  of  Stratheam,  Caithness 
and  Orkney  (d.  c,  1350),  and  their  son  Sir  Henry  Sinclair  (d.  e. 
1400)  obtained  the  earldom  of  Orkney  by  a  judgment  of  the 
Norwegian  king  Haakon  VI.  in  1379^  He  then  helped  to  conquer 
the  Faezoe  Islands,  and  took  into  his  service  the  Venetian 
travellers,  Niccolo  and  Antonio  Zeno,  sailing  with  Antonio  to 
GreenlaDd.  This  piinot  of  Orkney,  as  he  is  sometimes  called,  was 
sncoeeded  by  his  son  Henry  (d.  14x8),  who  was  admiral  of  Scotland, 
and  then  by  his  grandson  William  (c  i404-'X48o),  the  founder  of 
the  beautiful  duipel  at  Rosslyn. 

WiLLiAH,  the  3rd  eari  of  his  line,  whose  earldom  of  Orkney 
was  a  Norwegian  dignity,  was  made  chancellor  of  Scotland  in  1454 
and  Lord  Sinclair  and  earl  of  Caithness  in  1455.  He  took  some 
part  in  public  affairs  in  Scotland,  and  when  in.  1470  the  Orkney 
Islands  were  ceded  by  Norway  to  King  James  IQL  he  resigned 
aQ  his  rights  therein  to  his  sovereign  and  was  known  merely  as 
carl  of  Caithnesa.  His  eldest  son,  William,  having  offended  his 
father  by  his  wastefixl  habits,  the  eari  settled  his  earldom  on  his 
eldest  son  by  another  marriage,  also  called  William,  who  was 
killed  at  Flodden  in  1513.  The  elder  William,  however,  in- 
herited the  title  of  Lord  Sinclair,  and  the  famfly  was  thus  split 
into  two  main  branches.  John,  the  3rd  earl,  was  killed  in  1529 
while  attempting  to  seise  the  Orkney  Islands. 

Geobce,  4th  eari  of  Caithness  {c.  1525-1582),  a  son  of  the  3rd 
carl,  was  a  Itoman  Catholic  and  a  supporter  of  Mary  Queen  of 
Soots,  but  he  was  mainly  occupied  with  acts  of  violence  in  the 
north  of  Scotland.  His  grandson  George,  the  5th  earl  {e.  1566- 
1643},  was  outlawed  and  compelled  to  fly  to  the  Shetlands.  He 
left  many  debts,  and  his  great-grandson  and  successor,  George, 
the  6th  eari  (d.  1676),  who  was  childless^  arranged  that  his 
estates  should  pass  to  a  creditor,  Sir  John  CampbeU,  afterwards 
eari  of  Breadalbane.  Campbell  was  created  earl  of  Caithness  in 
1677,  but  the  title  was  also  claimed  by  George  Sinclair  (d.  1698), 
a  grandson  of  the  sth  earl,  and  in  i68x  the  privy  coimcU  deddttl 
hi  his  favour.  When  Alexander,  the  9th  earl,  died  in  1765  the 
title  was  successfully  claimed  by  WilUam  Sinclair  (d.  1779),  a 
descendant  of  the  4th  earl,  who  became  the  xoth  earL  James, 
the  X2th  eari  (1766-X823),  was  descended  from  another  branch  of 
the  4tb  earl's  family,  and  his  grandson  James,  the  14th  earl 
(x82i-xS8x),  was  a  representative  peer  for  Scotland  from  1858 
to  1868,  and  was  created  8  peer  of  the  Uu'ted  Kingdom  as  Baron 
Banogill  hi  x866.  He  was  interested  in  scientific  matters, 
and  published  Lectvret  en  Popuiar  and  Sdentific  Suljecis 

(1877). 
The  dtleof  Lord  Sinclair  passed  from  William,  the  2nd  lord,  who 

died  about  1488,  to  Jc^hn  (x6xo-x676),  who  became  the  9th  lord 
In  16x5.  At  first  a  covenanter,  afterwards  he  became  a  royalist, 
and  was  taken  prisoner  at  the  battle  of  Worcester.  He  died  with- 
out male  issue  and  the  title  became  dormant.  His  estates,  how- 
ever, passed  to  his  grandson,  Henry  St  Clair  (X660-1723),  the 
son  of  his  daughter  Catherine  (d.  x666)  and  her  husband,  John 
St  Clair  of  Herdmanston,  and  in  1677  Heniy  was  created  Lord 
Sindair  with  the  precedence  of  the  older  title.  He  had  two  sons, 
John  Sindair  (X683-X750)  the  Jacobite,  and  James  Sinclair,  who 
became  a  general  ui  the  British  army,  and  was  also  amba^dor 
at  Vknna  and  Turin  and  a  member  of  t>arliament  for  many 
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years.  After  the  attainder  of  John,  in  consequence  of  his  share  in 
the  rising  of  17x5,  the  family  estates  were  settled  on  James,  but 
he  resigned  them  to  his  elder  brother  when  the  latter  was  pardoned 
in  1726.  The  pardon,  however,  did  not  indude  the  restoration  oi 
the  title.  Earlier  in  life  John  •Sinclair  had  killed  a  man  named 
Shaw  in  a  dud  and  had  afterwards  shot  this  man's  brother. 
He  was  tried  by  court-martial  and  sentenced  to  death,  but  was 
pardoned.  An  account  of  the  proceedings  in  the  court-martial 
was  edited  by  Sir  Walter  Scott  for  the  Rozburghe  Club  (Edin- 
burgh, X828).  Sinclair  himself  wrote  Memoirs  of  the  Rebellion, 
published  by  the  Rozburghe  Club  in  1858. 

Neither  of  the  brothers  left  nude  issue,  and  the  title  devolved 
upon  a  cousin,  Charles  St  Qair  (d.  X775),  who  was  not  induded  in 
the  attainder.  Charles  did  not  daim  it,  but  in  1782  his  grandson 
Charles  (x 768-1863)  was  declared  to  be  Lord  Sindair.  He  was  a 
Scottish  representative  peer  from  1807  to  1859  and  is  the  ancestor 
pf  the  present  holder  of  the  title. 

Three  brothers  were  also  noted  Sindairs^-Oliver,  the  friend  of 
James  V.  and  the  leader  of  the  Scots  at  the  rout  of  Solway  Moss; 
Henry  (X508-X565),  bishop  of  Ross  and  president  of  the  court 
of  session,  who  made  some  additions  to  Hector  Boeoe's  Chronicles 
of  Scotland;  and  John  (d.  1566),  bishop  of  Brechin. 

See  Sir  R.  DoukUu,  The  Peerage  of  Sc^taud,  new  ed.  by  Sir  J.  B. 
Paul:  G.  E.  {Co\ciynt),CompUle  Peerate;  Sinclair,  The  Sinclairs 
of  England  (1887);  Sir  R.  Gordon  and  G.  Gordon,  The  Earldom  of 
SuUierland  (Edinburgh,  X813),  and  Hay,  Genealogy  of  ike  Sinclairs 
ef  Rodin  (1835). 

8INCUIR,  SIR  JOHN.  Bart.  (x7S4-i835)>  Scottish  writer 
on  finance  and  agriculture,  was  the  eldest  son  of  George  Sinclair 
of  Ulbster,  a  member  of  the  family  of  the  earis  of  Caithness, 
and  was  bom  at  Thurso  Castle  on  the  xoth  of  May  1754.  After 
studying  at  Edinburgh,  Glasgow  and  Trinity  College,  Oxford, 
he  was  admitted  to  the  faculty  of  advocates  in  Scotland,  and 
called  to  the  English  bar,  but  never  practised.  In  1780  he  was 
returned  to  parliament  for  CaithnesSi  and  subsequently  repre- 
sented several  English  constituencies,  his  parliamentaiy  career 
extending,  with  few  interruptions,  until  x8ix.  He  established 
at  Edinburgh  a  sodety  for  the  improvement  of  British  wool, 
and  was  mainly  instrumental  in  the  creation  of  the  Board  of 
Agriculture,  of  which  he  was  the  first  president.  His  reputation 
as  a  financier  and  economist  had  been  established  by  the  publica- 
tion, in  X784,  of  his  History  of  the  Public  Revenue  of  the  British 
Empire;  m  1793  widespread  ruin  was  prevented  by  the  adi^tion 
of  his  plan  for  the  issue  of  exchequer  bills;  and  it  was  on  his 
advice  that,  in  1797,  Pitt  issued  the  "  loyalty  loan  "  of  eighteen 
millions  for  the  prosecution  of  the  war.  His  services  to  sdentifit 
agriculture  were  no  less  con^icuous.  He  supervised  the  com- 
pilation of  the  valuable  Statistical  Account  of  Scotland  (ax  vols., 
X79X-X799),  and  also  that  of  the  General  Report  of  Scotland,  issued 
by  the  Board  of  Agriculture;  and  from  the  reports  compiled  by 
this  sodety  he  published  in  x8x9  his  Code  of  Agriculture,  He  was  a 
member  of  most  of  the  continental  agriciUtural  societies,  a  fellow 
of  the  Royal  Societies  of  London  and  Edinburgh,  as  well  as  of  the 
Antiquarian  Sodety  of  London,  and  president  of  the  Highland 
Sodety  in  London.  Originally  a  thorough  supporter  of  Pitt's 
war  policy,  he  later  on  joined  the  party  of  "  armed  neutrality.'* 
In  1805  he  was  appointed  by  Pitt  a  commissioner  for  the  con- 
struction of  roads  and  bridges  in  the  N.  of  Scotland,  in  x8io  he 
was  made  a  member  of  the  privy  council  and,  next  year,  received 
the  lucrative  sinecure  office  of  fommi«tslnnfr  of  excise.  He  died 
on  the  2X8t  of  December  1835. 

Sir  John  Sinclair,  who  was  created  a  baronet  in  1780,  was  twice 
married,  first  to  a  daughter  of  Alexander  Maitland,  by  whom 
he  had  two  daughters,  and  secondly  to  Diana,  daughter  of  the 
first  lord  Macdonald,  by  whom  he  had  thirteen  children.  His 
ddest  son,  Sur  George  Sindair  (1790-1868)  was  a  writer  and  a 
member  of  parliament,  representing  Caithness  at  intervals  from 
x8x X  till  184X.  His  son,  Sir  John  Gmrge  Tollemache  Sinclair,  the 
3rd  baronet,  was  member  for  the  same  constituency  from  1869  to 
1885.  The  first  baronet's  third  son,  John  (X797-X87S),  became 
archdeacon  of  Middlesex;  the  fifth  son,  William  (X804-X878), 
was  prebendary  of  Chichester  and  was  the  father  of  William 
Macdonald  Sinclair  (b.  1850),  who  in  X889  became  archdeacon  of 
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London;  the  fourth  daughter,  Catherine  (1800-1864),  at  one 
time  enjoyed  some  vogue  as  an  author. 

See  Correspondetue  of  the  Ritht  Hon,  Sir  John  Sindair,  BarU,  wUk 
Reminiscences  of  Distinguished  Characters  (3  vols.,  London,  1831); 
and  Memoirs  of  the  Life  and  Worhs  of  the  Riiht  Hon.  Sir  John  Sinclair 
(a  vols.,  Edinburgh,  1837). 

SIND,  a  former  province  of  India,  now  a  divi^on  of  the  Bombay 
presidency.  It  is  the  most  northerly  portion  of  the  presidency, 
lying  between  25^  35'  and  28^  29'  N.  and  between  66*  40'  and 
71°  10'  E.,  having  an  area  of  53,1x6  sq.  m.  and  a  population 
(190X)  of  3,4x0,223.  It  includes  the  six  districts  of  Karachi, 
Hyderabad,  Thar  and  Parkar,  I.arkhana,  Sukkur  and  Upper 
Sind  Frontier,  together  with  the  native  state  of  Khairpur.  It 
differs  widely  in  physical  features  and  dimate,  no  less  thui  in  the 
language,  dress  and  customs  of  the  people,  from  the  rest  of  the 
presidency,  from  which  it  is  cut  off  by  the  deserts  or  the  sea. 
It  is  bounded  on  the  N.  by  Baluchistan  and  the  Punjab;  on  the 
E.  by  the  desert  tracts  of  Wv  Rajputana;  on  the  S.  by  the  Runn 
of  Cutch  and  the  Indian  Ocean;  and  on  the  W.  by  Baluchistan. 

Pkysieal  featttres.—^Sind  proper,  or  the  central  alluvial  plain 
watered  by  the  Indus,  lies  between  the  Kohistan  or  hilly  country 
that  rises  to  the  Kirthar  range  on  the  Baluchistan  border, 
and  the  Registan  or  Thar  desert  that  stretches  £.  into 
Rajputana.  The  Kohistan  in  years  of  good  rainfall  yields 
abundant  fodder  for  cattle  and  camels,  and  supports  a  scanty 
tillage  on  the  banks  of  the  hill  streams  or  nais,  one  of  which, 
named  the  Hab,  forms  the  boimdary  between  Sind  and  Baluch- 
istifti.  Central  Sind  lies  on  both  banks  of  the  Indus,  which 
flows  S.  in  a  bed  that  has  been  raised  by  the  deposit  of  silt  above 
the  surrounding  country.  Except  where  its  bed  is  confined  by 
locks,  as  at  Sukkur,  Rohri  and  along  the  edge  of  the  Kohistan 
from  Lakhi  to  Jhirak,  the  river  constantly  changes  its  course, 
especially  in  the  delta,  the  head  of  which  ^  now  opposite  Sh^- 
bttadar.  Central  Sind  depends  <m  the  yearly  inundation  of  the 
Indus,  which  begms  to  rise  In  March  and  reaches  its  highest 
pomt  about  the  middle  of  August.  The  water  is  distributed  by  a 
very  aiudent  system  of  canab,  which  has  been  greatly  improved 
and  extended  since  the  Britl^  conquest  The  soil  is  a  plastic 
clay  desfMsited  by  the  river. 

The  great  geographical  feature  in  Sind  is  the  lower  Indus, 
which  passes  through  the  entire  length  of  the  country,  first  in  a 
S.W.  direction,  then  turning  somewhat  to  the  E.,  then  retiuning 
to  a  line  more  directly  S.,  and  finally  inclining  to  the  W.,  to  seek 
an  outlet  at  the  sea.  The  distant  line  of  moimtains  between 
Sukkur  and  Sehwan,  the  steep  pass  overhanging  the  water  at 
Lakhi,  and  the  hUl  country  below  Sehwan  give  a  distinctive 
character  to  the  right  bank.  Sind  has  been  aptly  likened  to 
Egypt.  If  the  one  depends  for  life  and  fertility  on  the  Nile, 
SQ  does  the  other  on  the  Indus.  The  dtics  and  towns  are  not 
so  readily  to  be  compared.  Hyderabad,  notwithstanding  its 
remarkable  fortress  and  handsome  tombs,  can  scarcely  vie  in 
interest  as  a  native  capital  with  Cairo;  nor  can  Karachi,  as 
a  Europeanized  capital,  be  said  to  have  attained  the  celebrity 
of  Alexandria.  The  province  contains  many  monuments  of 
archaeological  and  architectural  interest. 

Owing  to  the  deficiency  of  rain,  the  continuance  of  hot  weather 
in  Sind  is  exceptional.  Lying  between  two  monsoons,  it  just  escapes 
the  influence  of  both.  The  S.W.  monsoon  stops  short  at  Lakhpat 
in  Cutch,  the  N.W.  monsoon  at  Karachi,  and  even  here  the  annual 
rainfall  is  not  reckoned  at  more  than  6  or  8  in.  At  times  there  is  no 
rain  for  two  or  three  years,  while  at  others  there  is  a  whole  season's 
rainfall  in  one  or  two  days.  The  average  temperature  of  the  summer 
months  rises  to  95*  F.,  and  the  winter  average  is  60",  the  summer 
maximum  being  X30*  and  the  winter  minimum  38*.  The  temperature 
on  the  sea-coast  is  much  more  equable  than  elsewhere.  In  northern 
Sind  we  find  frost  in  winter,  whue  both  here  and  in  Lower  Sind^  the 
summer  heat  is  extreme  and  prolonged.  This  great  heat,  combined 
with  the  poisonous  exhalations  from  the  pools  left  after  the  annual 
inundation  and  the  decaying  vegetable  deposits,  produces  fever 
and  a^e,  to  which  even  the  natives  fall  a  prey. 

Apicwnre. — ^The  salt  of  the  delta  is  the  only  mineral  prtxluct  of 
commercial  importance.  Timber  and  fuel  are  supplied  chieflv  by 
the  haJbtd  {Acacia  arabica),  bahan  (Poptdus  euphraiica),  handi  (Pro- 
sopis  spicigera)  and  iron  wood  {Tocoma  undmata)t  and  fruit  by  the 
date,  maiqio  and  pomegranate.  The  chief  roJbi  or  spring  crofM, 
•own  from  Auaust  to  October  and  reaped  from  February  to  April, 
are  wheat,  baney,  gram,  oilseeds  and  vegetables.   The  chief  winter 


or  kharif  crops,  sown  from  May  to  July  and  reaped  from  October 
to  December,  are  the  millets  {pajri  anditiar),  rice,  nrad  IPhaseohu 
radiaivs),  mung  {Phaseolus  mungo)^  cotton  and  indigo.  £fforts  are 
being  nuide  to  introduce  the  long-stapled  Egyptian  cotton.  Agri« 
culture  is  almost  entirely  dependent  upon  irrigation  from  the  Indaa 
Manufactures, — Among  the  chief  manufactures  may  be  mentioned 

Eold,  silver,  and  silk  embroideries,  carpets,  cloths,  lacquered  ware, 
orse-trappings  and  other  leather-work,  paper,  pottery,  tilei, 
swords  and  matchlocks,  and  the  boxes  and  other  articles  of  inlaid 
work  introduced  from  Shiras.  Lac  work,  a  widely  extended  industry 
in  India,  is  also  in  vogue  in  Sind.  Variously  coloured  lac  is  laid  in 
succession  on  the  boxes  while  turning  on  the  lathe,  and  the  clesiga 
is  then  cut  through  the  different  colours.  Hyderabad  was  long 
famous  for  its  silks  and  cottons,  silver  and  gold  work  and  lacquered 
ornaments,  and  the  district  could  once  boast  of  skilled  workmen  in 
arms  and  armour;  but  these  old  industries  are  now  00  the  decline. 
In  the  cloths  called  raJi,  silk  is  woven  with  the  striped  cotton — a 
practice  possibly  due.  to  the  large  Mahommedaa  po^lation  of  the 
country,  as  no  Moslem  may  wear  a  garment  of  pure  silk.  Ckundari, 
or  knotting^  is  aiwther  method  of  dbcoratiiig  cotton  and  silk  goods. 
The  extension  of  cotton  cultivation  in  Sind  has  caused  a  brine  de- 
velopment in  ginning  factories  of  recent  years.  The  Sind  cotton- 
printera  are  the  most  skilful  and  tasteful  in -the  Bombay  prestdeocy. 
Cotton  carpets,  rugs,  horse<1oths,  towels  and  napkins  are  manu- 
factured at  the  gaola  Woollen  8addle<loths,  blankets  and  felts 
are  also  made,  bind  produces  the  best  pottery  of  India.  The  art 
was  introduced  or  developed  by  the  Mahommedans,  whose  rulen 
gave  it  every  encouragemenL  Magnificent  tombs  and  mosques, 
now  in  ruins,  testify  to  the  sidll  of  the  ancient  potters.  Leather  is 
worked  in  a  variety  of,articles,  such  as  aaddle-coven  for  camels  and 
horses,  shoes,  leggings  and  accoutrements.  In  1904  two  new  flour 
and  rice<leaning  mills  were  started  at  Sukkur. 

Trade, — ^The  trade  of  Sind  is  carried  on  throu^  Karachi  with 
foreign  countries,  and  across  the  land  frontier  with  Afghanistan, 
Baluchistan  and  Setstan.  Karachi  is  the  great  port  for  the  grain 
trade  of  all  N.  India,  and  is  also  the  great  strategic  military  port  for 
the  N.W.  frontier.  The  chief  article  of  import  are  cotton  and 
woollen  goods,  iron  and  steel,  mineral  oil,  sugar,  tea  and  machinery; 
while  the  chief  exports  are  wheat  and  othM*  grains,  cotton,  wool, 
oilseeds,  hides  and  skins,  and  bones.  On  the  land  frontier  the  chief 
articles  of  import  are  horses,  ponies,  mules,  sheep  and  goats,  woollen 
and  cotton  piece-goods,  wheat,  gram  and  pulse,  rice,  fruits  and  nuts, 

Erovisions,  stores,  leather,  ghw,  raw  wool,  silver,  assafoetida,  drugs, 
ides,  fish,  seeds,  manufactured  nlk,  spices  and  tobacco;  while 
the  exports  are  cotton  twist  and  yam,  piece-goods,  leather,  metals, 
coal  and  coke,  wheat  husked  rice,  liquors,  gMS,  sugar,  tea,  tobaooo» 
wool  and  silver. 

Fauna. — ^The  last  tigo'  in  Sind  was  shot  about  1885.  AmoM 
other  wild  animals  are  the  hyaena,  the  gOrhhar  or  wild  ass  (Jm  the  S. 
of  the  Thar  and  Parkar  district),  the  wolf,  jackal,  fox,  wild  hog. 
antelope,  pharho  or  hog  deer,  hares  and  porcupines.  Of  birds  of 
prey,  the  vulture  and  several  varieties  of  falcon  may  be  mentioned. 
The  flamingo,  pelkan,  stork,  crane  and  Egyptian  ibis  freouent  the 
shores  of  tne  delta.  Besides  these  there  are  the  iiMra  tbustard) 
or  tilOr,  the  rock-grouse,  quail,  partridge  and  various  kinds  of 
parrots.  Waterfowl  are  plentiful:  in  the  cold  season  the  lakes  or 
dhandhs  are  covered  with  wild  geese,  kulang,  ducks,  teal,  curlew 
and  snipe.  Among  other  animals  to  be  noted  are  scorptona,  lizards, 
centipeoesand  many  snakes. 

Tm  domestk  animals  include  cameb  (one-humped),  buffaloesi 
sheep  and  goats,  horses  and  asses  (small  but  hardy),  mules  and 
bullocks.  Of  fish  there  are,  on  the  8ea<oast,  sharks,  saw-fish, 
rays  and  skate;  cod.  sir,  cavalho,  red-snapper,  gassir,  heg^i^  dangHra 
and  bum  abound.  A  kind  of  sardine  also  frequents  the  coast.  In 
the  Indus,  the  finest  flavoured  and  roost  plentiful  fish  is  the  falo, 
generally  identified  with  the  hilsa  of  the  Ganges.  Dambkro  (JLabeo 
rohita)  and  mullet.  morOko  (jCirrkina  mrieaia),  gandan  (Noioptems 
hapirai),  khago  or  catfish  (Rita  buckananti,  popri  {Barbus  sarana), 
shakUr,  jerkko  and  singkdrt  {Macrones  aor)  are  also  founcL  Otter, 
turtle  and  porpoise  are  frequently  met  with;  so  too  are  long-smutea 
crocodiles  and  water-snakes. 

Forests. — The  area  of  reserved  forest  in  Sind  is  1065  sq.  m.  The 
forests  are  situated  for  the  most  part  on  the  banks  of  the  Indus, 
and  extend  S.  from  near  Rohri  to  the  middle  delta.  They  are 
narrow  strips  of  land,  from  a  to  3  m.  in  length,  and  ranging  frora 
3  furiongs  to  3  m.  in  breadth.  The  largest  are  between  9000  and 
10,000  acres  in  area,  but  are  subject  to  diminution  owing  to  the 
encroachments  of  the  stream.  The  wood  b  principally  bdbm  (Acacia 
arobica),  bakan  (Populus  eupkraUca)  and  kandi  (Prosopis  sPicipra\ 
The  tali  (Dalbergia  Sissoo)  growa  to  some  extent  in  Upper  Sind;  the 
iron-wooa  tree  iXocoma  uniuiata)  is  found  near  the  hills  m  the  Mdiar 
districts.  There  are,  besides,  the  nim  (Mdia  Asadirachta\  the  pipd 
(Ficus  religiosa),  the  bir  {Zisyphus  Jujuba).  The  delu  has  no  forests, 
but  iu  shores  abound  with  mangrove  trees.  Of  trees  introduced  are 
the  tamarind  (Tamarindus  indica),  several  Australian  wattle  trees, 
the  water-chestnut  (Trapa  natans),  the  aula  {Emblica  oficimalis),  the 
bakera  {Terminalia  Betlerica),  the  carob  tree  (Cer^onia  Sili^ua),  the 
China  tallow  (StiUinpa  sebifera),  the  Ul  (Ae^U  Marmdos)  and  the 
manah  {Bassia  laiifolia).  There  b  a  specially  organised  forest 
department. 
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r.— The  Indus  at  its  source  is  16,000  ft.  above  sca-!evcl. 

At  Attock  it  is  still  2000  ft.  above  the  sea.  It  is,  therefore,  a  rapid 
river,  which  brings  down  a  great  quantity  of  silt  from  the  mountains 
jukI  deposits  it  in  the  Sind  valley.  The  bed  of  the  river  is  always 
rising,  and  has  to  be  constantly  watched  to  prevent  its  overflowing 
its  bankSk  while  the  quantity  of  silt  that  the  water  contains  makes  it 
very  valuable  to  the  cultivator.  The  inundation  canals  of  the  Indus 
have,  therefore,  been  carried  to  a  high- degree  of  perfection,  though 
the  water  of  the  river  cannot  be  fully  utilued  until  the  proposed 
barrage  is  constructed  at  Sukkur.  The  chief  of  the  existing  canals 
are:  on  the  right  bank  of  the  Indus,  the  Desert.  Undarwah.  Bcgari, 
Mahswah,  Sukkur,  Ghar,  Sattah,  Sind  and  Western  Nara  canals; 
and  on  the  left  bank  the  Eastern  Nara,  Hiral,  Jamrao,  Dad,  Nasrat, 
Fukli  and  Hasanali  canals.  Within  the  area  watered  by  these 
canals  all  vegetation  is  luxuriant ;  but  beyond  the  reach  of  the  salt' 
laden  waters  the  dry  and  hardened  ground  is  almost  bare. 

RaHways. — Sind  is  traversed  by  the  North-Westcm  railway,  whkh 
fallows  the  Indus  from  the  Punjab  to  the  sea  at  KarachL  Tne  Indus 
is  twice  bridged:  at  Rohri  where  the  main  line  crosses  the  river  and 
a  branch  goes  off  to  Quetta;  and  at  Kotri,  opposite  Hyderabad, 
whence  a  narrow-gauge  line  was  opened  into  Rajputana  in  1900, 
and  another  branch  runs  S.  to  Budin  in  the  delta.  A  chord  line 
connects  Hyderabad  with  Rohri,  to  evade  the  erosion  of  the  Indus, 

K'vtiK  an  alterrutive  route  from  Karachi  to  Quetta  and  the  N.W. 
onttcr.    One  of  the  main  purposes  of  the  Indus  valley  line  is  the 
strategic  defence  of  that  frontier. 

Po^aUtm, — ^The  great  majority  of  the  inhabitants  of  Sind  are 
of  Hindu  descent,  converted  to  Islam.  They  speak  a  language 
of  tbcir  own,  which  is  akin  to  that  of  the  Punjab,  though  retaining 
many  archaic  peculiarities.  Mahommedans,  who  form  more 
than  three-fourths  of  the  total,  may  be  divided  into  Sindis 
proper  and  naturalized  Sindis.  The  Sindi  proper  is  a  descendant 
of  the  original  Hindu.  In  sect  he  b  a  Suni,  though  the  Talpur 
Bitrs  adopted  the  Shiah  persuasion.  There  is,  as  a  rule,  no 
distinction  of  caste,  except  that  followers  of  certain  vocations 
— such  as  weavers,  leather-workers,  sweepers,  huntsmen — are 
oonsideied  few  and  vile.  The  sue  different  classes  of  naturalized 
Sindis  arc — the  four  families  of  the  Saiyids  (the  Bokhari,  Mathari, 
Shiraxi  and  Laghari);  the  Afghans;  the  Baluchis;  the  slaves 
or  Sidis — originally  Africans;  the  Mcmans;  and  the  Khwajas. 
More  than  half  of  the  Hindus  are  Lohanas,  originally  traders, 
who  have  almost  monopolised  government  service  and  the 
professions.  Bcahmans  are  few  and  uninfluentlaL  Sikhs  are 
nuofterous. 

Administraihn. — Sind  is  administered  as  a  non-regulation 
province,  under  a  commissioner,  who  resides  at  Karachi.  The 
higbest  court,  independent  of  the  High  Court  at  Bombay,  a 
that  of  the  judicial  commissioner,  consisting  of  three  judges, 
ooe  of  whom  must  be  a  barrister  specially  qualified  to  deal  with 
mercantile  cases.  The  Karachi  brigade,  forming  part  of  the 
Quetta  or  fourth  division  of  the  Southern  army,  is  distributed  in 
cantonments  at  Karachi,  Hyderabad  and  Jacobabad. 

HnUfry. — Sind  has  a  history  of  its  own,  distinct  from  the  rest 
of  India.  In  the  early  centuries  of  the  Christian  era  it  was  ruled 
by  a  Buddhist  dynasty,  with  capitals  at  Alor  and  Brahmanabad. 
It  was  tbe  fiist  part  of  the  peninsula  to  be  invaded  by  the  Mahom- 
medans, under  Mahommed  bin  Kasim,  a  general  of  the  caliph, 
in  7x1.  Tbe  invasion  was  by  sea,  from  the  mouth  of  the  Indus; 
and  for  nearly  three  ccnturMS  Sind  remained  nominally  subject 
to  the  Afab  calq>hs.  Though  conquered  by  Mahmud  of  Ghazni 
in  the  coune  of  hb  raids  into  India,  Sind  long  preserved  a  semi- 
iBdcpendence  under  two  local  dynasties,  the  Sumras  and  the 
Sanunas,  both  of  Rajput  descent  but  Mahommedans  in  religion. 
The  latter  had  their  capital  at  Tatta,  in  the  delta  of  the  Indus, 
whidi  continued  to  be  a  seaport  until  the  i8th  century.  The 
Sammaswcre  followed  by  the  Aighuns,  of  foreign  origin,  and  the 
Argfauns  by  the  short-lived  Turkhan  dynasty.  It  was  not  till 
the  time  of  Akbar,  who  had  himself  been  bom  at  Umarkot  in 
Sind,  that  the  province  was  regularly  incorporated  in  the  Delhi 
empire.  When  that  empire  broke  up  on  the  death  of  Aurangzeb, 
local  dynasties  again  arose.  The  first  of  these  was  the  Kalhoras, 
who  were  succeeded  by  tbe  Talpurs,  of  Baluch  descent,  who  were 
niEng  umier  the  title  of  Mirs,  with  their  capital  at  Hyderabad, 
when  tbe  British  first  entered  into  close  relations  with  the  cotmtry. 

Tbe  East  Iitdia  Company  had  established  a  factory  at  Tatta 
in  175S:  but  the  Talpur  mirs  were  never  friendly  to  trade,  and 
the  faciofy  was  withdrawn  in  1775.   In  1830  Alexander  Bumes 


was  permitted  to  pass  up  the  Indus  on  his  way  to  the  court  of 

Ranjil  Singh  at  Lahore,  and  two  years  later  Henry  Pottinger 

concluded  a  commercial  treaty  with  the  miis.    It  was,  however, 

the  expedition  to  Afghanistan  in  1838  for  the  restoration  of  Shah 

Shuja  that  forced  on  matters.    The  British  army  under  JSir 

John  Keane  nmrched  through  Sind,  and  the  mirs  were  compelled 

to  accept  a  treaty  by  which  they  paid  a  tribute  to  Shah  Shuja, 

surrendered  the  fort  of  Bukkur  to  the  British,  and  allowed  a 

steam  flotilla  to  navigate  the  Indus.    The  crisis  did  not  arrive 

till  1842,  when  Sir  Charles  Napier  arrived  in  Sind  and  fresh  terms 

were  imposed  on  the  mirs.   The  Baluch  army  resented  this  loss 

of  independence,  and  attacked  the  residency  near  Hyderabad, 

which  was  bravely  defended  by  Outram.    Then  followed  the 

decisive  battle  of  Meeanee  and  the  annexation  of  Sind.   A  course 

of  wise,  firm  and  kindly  adnunistration  inaugurated  by  Sir 

Charles  Napier  himself,  and  continued  by  Sir  Bartle  Frere,  Sir 

W.  Merewether  and  later  commissioners,  has  since  made  the 

province  peaceful  and  prosperous. 

See  H.  M.  Btrdwood,  The  Protnnce  of  Sind  (Society  of  Arts,  1903); 
and  Sir  Richard  Burton,  Scinde  (i  85 1). 

SINDBAD  THE  SAILOR,  VOYAGES  OF.  a  collection  of  Arabic 
travel-romances,  partly  based  upon  real  experiences  of  Oriental 
navigators  in  the  seas  S.  of  Asia  and  £.  of  Africa  (especially 
in  the  8tfarioth  centuries) ;  partly  upon  ancient  poetry,  Homeric 
and  other;  partly  upon  Indian  and  Persian  collections  of 
mirabilia.  In  Sindbad's  First  Voyage,  from  Bagdad  and  Basra, 
the  incident  of  the  Whale-Back  Island  may  be  compared  with 
the  Indian  Ocean  whales  of  Pliny  and  Solinus,  covering  four 
jugerCf  and  the  prislis  sea-monster  of  the  same  authorities, 
200  cubits  long;  Al  Kazwini  tells  a  similar  tale  of  a  colossal 
tortoise.  Such  Eastern  stories  are  probably  the  original  of  the 
whale-island  in  the  Irish  travel-romance  of  St  B randan.  With 
the  Island  of  the  Mares  of  King  Mihraj,  or  Mihrjan,  we  may  find 
(rather  imperfect)  parallels  in  Homer's  Iliad  (the  mares  impreg- 
nated by  the  wind),  in  Ibn  Khurdadbih  and  Al  Kazwini,  and  in 
Wolf's  account  of  the  three  Ilhas  de  CawUlos  near  Ceylon,  so 
called  from  the  wild  horses  with  which  they  abounded,  to  which 
the  Dutch  East  India  merchants  of  the  xyth  century  sometimes 
sent  their  marcs  for  breeding  purposes.  Sindbad's  account  of 
the  Kingdom  of  Mihraj  (Mihrjan)  is  perhaps  derived  from  the 
Two  Musulman  Travellers  of  the  9th  century;  it  would  seem 
to  refer  to  one  of  the  greater  East  Indian  islands,  perhaps  Borneo. 
With  the  Rukh  ("  roc  ")  of  the  Second  Voyage  we  may  compare 
Al  Kazwini,  and,  more  particularly,  Ibn  Al  Wardi,  who  mentions 
the  Island  of  the  Rukh  among  the  isles  of  the  China  Sea,  and 
relates  two  incidents  parallel  to  adventures  with  the  rukh  of 
Sindbad's  Second  and  Fifth  Voyages.  Marco  Polo  in  a  famous 
pMissage  describes  this  monstrous  bird  in  detail,  locates  it 
apparently  to  the  S.  of  Madagascar,  and  relates  how  one  of  its 
supposed  feathers  had  been  taken  to  the  grand  khan  of  the 
Mongols.  Sindbad's  Valley  of  Diamonds  has  fairly  complete 
parUlels  in  Al  Kazwini,  in  Benjamin  of  Tudcla,  in  Marco  Polo 
and  in  the  far  earlier  Epiphanius,  bishop  of  Salamis  in  Cyprus, 
who  died  A.D.  403.  As  to  the  Mountain,  or  Island,  of  Apes  in 
the  Third  Voyage,  Ibn  Al  Wardi  and  Idrisi  each  recognizes  an 
island  of  this  kind,  the  former  in  the'  China  Sea,  the  latter  near 
Sokotra.  Sindbad's  negro  cannibal  adventure,  next  following, 
reproduces  almost  every  detail  of  the  Cyclops  story  in  the 
Odyssey;  among  the  Spice  Islands,  and  perhaps  at  Timor,  may 
be  located  the  island  rich  in  sandal- wood,  where  the  wanderer 
rejoins  his  friends.  The  cannibal  land  of  the  Fourth  Voyage, 
producing  pepper  and  coco-nuts,  where  Sindbad's  companions 
were  offered  food  which  destroyed  their  reason,  has  suggested 
the  Andamans  to  some  inquirers  and  certain  districts  of  Sumatra 
to  others;  with  this  tale  we  may  compare  the  lotus-eating  of  the 
Odyssey,  Plutarch's  story  of  Mark  Antony's  soldiers  maddened 
and  killed  by  an  *'  insane  "  and  fatal  root  in  their  Parthian  wars, 
a  passage  in  Davis's  Account  of  Sumatra  in  1599,  and  more  com- 
plete parallels  in  Ibn  Al  Wardi  and  Al  Kazwini.  The  burial 
of  Sindbad  in,  and  his  escape  from,  the  cavern  of  the  dead  is 
faintly  foreshadowed  in  the  story  of  Aristomenes,  the  Messcnian 
hero,  and  la  a  refcreoce  of  St  Jerome  to  a  supposed  Scythian 
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CQttom  of  burying  alivt  with  the  deid  thoK  who  had  b«D  dear 
10  them;  the  fuUy-devekiped  Sindbid  Ule  Gads  id  echo  in 
■'  Sii  John  Mindevillc."  For  the  "  Old  Mm  of  the  Sd,"  la  the 
I^Ih  Voyicc,  we  miy  ilso  leTcr  to  Al  Kuwini,  Ibo  Al  Wirdi 
iDd  the  lomuce  oi  Seyf  Zu-1  VeieD;  Sindbid't  (ynnnicil 
lider  his  unully  been  eiplained  is  one  ol  the  huge  (pa  of  BontMi 
or  SuDutn,  improved  to  make  i  better  itory.  The  aoouot  of 
pepper,  loiaewhit  titer  in  this  Voyage^  hu  a  good  deal  is  coramon 
with  Idriii's;  Slndbad's  pead-Gsbing  it  ptobibly  to  bt  located 
in  the  tuDDus  beds  off  Ceyloo,  of  which  Marco  Polo  has  an 
eicellent  descriptioo.  The  romance  of  Seyf  Zu-1  Yezen  has  a 
voyage  along  a  luhterraaeaD  river  Blmilar  to  that  of  Sindhad 
on  bis  Sixth  Voyage;  the  clepjumt  adventure  of  the  Seventh 
Voyage  adds  another  to  the  many  iloriet  of  the  elephant's 
■agadty  which  were  already  told  in  every  southern  country,  and 
of  which  we  have  many  eiamptcs  is  Pliiiy'a  fiuMm  Hataralii, 
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B.) 
■IKSBI  (piDpeily  Sinikf,  the  language  of  ^dh,  i.:  Slnd) 
AID  LAHHDA  (properly  Lalmdt  or  LakindS,  weMcm.  ot 
LaiaM-U  till,  the  language  of  the  wcrt),  two  cloaely 
forms  of  speech  belonging,  together  with  Kashmiri  (^^sOi 
the  N.W.  group  of  the  outer  band  of  Indo-Aryan  languai 
In  the  follawtng  pages  It  will  be  aisumed  that  the  teadei 
familial  with  the  main  tacts  stated  In  the  articlea  ImOO-Abiam 
LiHOcaoEs  and  Piauit. 

-  In  1901  Sindhi  (including  Eachchhl)  was  spokes  by  iAUAT 
people,  and  Lahnda  hy  3,337.917, — the  former  In  Slnd  and 
Cutch,  and  the  latter  in  the  W.  Punjab  and  adjoining  tracts 
(lor  lunher  details  on  this  point  see  the  article  I.ABt4I>A).  Hie 
psreot  Prakrit,  from  which  Lahnda  Is  ^rung,  must  once  liave 
extended  over  the  greater  part  of  the  Punjab,  but,,  as  explained 
under  IndO-Asvui  Lahcuacei,  the  population  of  the  Midland 
expanded  M  as  to  cover  the  E.  and  centre  ol  that  pn  . 

thelangiiage(Panjabi)nowthere>pokenisamiiedoae,  Midland 
In  Its  main  cbaracleristja,  but  showing  more  ant 
ol  Its  old  Lahnda  basis  ss  we  go  W.  The  wave  of  Midland 
progress  exhausted  itself  In  the  haixen  tract  of  the  west -central 
Punjab,  and  W- of  about  the  seventy-third  degree  of  £.  ^ngitude 
Lahnda  holds  decisive  sway.  The  facta  are  very  muc" 
with  regard  to  the  mlied  language  of  Rajputans. 
expansion  of  the  Midland  language  wsi  stopped  by 
beyond  which  ties  Sitwihl.  Lahnda  and  Sindhi,  the  W.  outpcota 
of  Indo-Aryan  speech,  have  accordingly  fo 
a  peculiarly  isolated  position,  and  have  In  many  respects  struck 
ont  common  lines  of  independent  growth.  This  process  was 
aided  by  the  presence  of  Piiica  Unguages  (see  Iinio-AayiiK 
LAKausGxs).  In  early  times  there  were  FlUca  colonies 
tfie  Indus,  right  down  to  its  delta,  and  both  Sindhi  and  Lahnda 
have  borrowed  many  peculiarities  from  tfieir  dialects. 

Sindhi  it  directly  derived  from  the  Vriada  Apabhiaifala 
Prakrit  (see  PKtiuT).  The  name  of  the  Apabhranila  from 
which  Lahnda  is  derived  is  not  known,  but  It  must  hsve  been 
closely  slUed  to  VrO^ada.  Sindhi  has  one  Important  dialect, 
Kachchhl,  spoken  in  Cutch.  Here  the  language  has  come  Into 
contact  with  Gujarsli  and  Is  somewhat  mixed  with  that  form 
of  speech.  For  the  ditlecu  of  Lahnda,  and  the  various  names 
Imder  which  that  language  it  known,  see  the  article  LaHmu. 

Owing  to  their  geographical  poaition  both  Slnd  and  tbe^. 
Punjab  wen  early  subject  -      "  ■ 
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At  ■'T?fai»H  ID  tba  uiicla  above  Rfemd  to,  ftlouic  tbe  onlv 
<jU  caar  tbat  has  lurvivcd  IhrDuvhoul  (he  decleiuion  of  both 
UnpiafH  i*  the  gnenL  DbLkjuc  Tbii  li  uied  for  uiy  obUqiic  caie» 
tbe  particular  cajc  lequiced  InDf  u  a  rule  funber  defioed  by  the 
kdD  el  a  poatpnntiDa.  The  fatal  sblique  rue.  irilhain  ano 
ddifiiqs  poiMpciHtkin,  iiipaially  empJoyed  for 


EinpJovtd  for  Ihe  caae  of  Ibe  afenl 
rvival  ol  the  cldtoullve  and  ol  lb 


u  Amt;  I_  i„^  __  -^ 

'or  jtmetii,  in  tbe  romt,    Hiia  localfvc  b  of  regular 

:hecaK(i(5indhiB«kaiucii]ineiKNniin-.    Fortlx 

R  bave  S.  elv,  L.  (ter.  ■  houK.  abl.  S  tJimrl,  L.  (*vS.  and  ■ 

xben,   TWlocative  temuntian  can  be  refn— ' — ■-- ■-  ■ ■- 

-      -      -U(ir-b,aiidtheaU>civeSorJ 

idvc  p]im1»  and  the  lencnl  obliqu 

Be  [a  the  foUDiriiif  eaamplea: — 


ConpuiBa  b  effected  ai  in  HlndoMaid  br  potdBg  the 

wbich  comparinq  ia  made  ia  tbe  ablativq  cave.   Sor-"=' 
ratpsdtioiu  aie  einplayed  (or  thii  form  o(  the  abtat 


AbUtivf 


(Mrl 


(UrcS-a« 


Id  tbe  Ulmda  fan 


tUA 


fUtt 


(W(«,  (Utl 
(Util,'(*>t<l 


^S.  ul;   L.  uil;   cU. 


la  LihDda  the  final  abon  Tcnnl  of  the  weak  fonnt  hu  been 
■inwiied,  b«ft  in  aooic  caaca  tbv  final  ■  of  the  nhaaculinc  ajid  the  final 
■  u  tbe  femiaioe  have  brcn  pRamvl  by  epcnthcau»  aa  eicplained 
ud(T  the  bead  of  pbonctki.  Tbe  ninii  a  the  nominative  pluni 
and  ot  Iba  varinua  oUique  fbrnu  ia  eSiplalncd  In  [be  article  Hindo- 
nan.  In  thearaeai&leiadlKUHedlbedeiivBIioBiif  nwHof  tbe 
poMmitioaa  dupioved  to  define  the  varkHa  obliouc  Eonna  and 
to  oafce  R>l  cn~  Tbenweail(>U<nn;S.UI,  L-ni,  loarfor; 
S.Ul.L».fiTifn:  S.  J«,  HKtf.  L.  A  0(1  S.  Ml.  '  II 

lit  be  obarrvad  tbat  tbe  Labada  forma  are  ideni  lae 

(oond  ia  PujabL     In  botb  laagnuea  tbe  aceu^  be 

at  asol  In  Todo-Aryan  vernacuLan,  ibe  dv.tive  ia  1  lU 

Tbea*MiaVcmpifenaf  Ap.  fcta*Tsl^*t»:al  'u 

fm  Ao.  tamim,  Ski.  trUL     S.  amM,  like  the  Ri  idl 

aad  iheKuhniri  •amf  or  teniC,  la  by  Drifin  the  pi  ^e 

CDaaeiiaa)' wHh  the  boiiic,"  hence  "  of  the  bcxiie."  'We  niaycom- 
paiTIbe  Bea|atiuKii(hiUI,Dnbe<n(.  Iainean"fnini."  All  Ihrae 
fcatpnaticn  an  (ildBl  u  the  c>b]x|iie  form.  We  Ihua  m  the 
jlKlenaiaa  d   the   atmng   mavutine   ngun   S.   ik^S,   L.  CU(^   a 


.     ^t  itiould'' 


icy— 5.   U:   I.  aI 


S.  ul:  L-  oul-  Of  n 
my—S.  mBJ^t;  L.  wilrtL 
«  u^  oui— S.   ai».j(]  L, 

TTwii— S.  L.  «:  obi.  S. 
0;  L.  d.  iK  (lA  You— 
S.  milt.  inU;  L.  haa-,  obL 
5.  ittU,  oUi  L.  tmiiS. 
Of  thee,  thy— 5.  iUfl-fli 
L  (M.  Of  you,  youi— S. 
iM^.  tM-ja;  L.  JwOM, 

T^  he,  abe,  it— S.  M; 
L.   tk;  DM.   S.    Ms-,   jiri 

L.  et.  i>;  obL  S.  top,  tVi 
L.faU. 

Thai,  he,  ahc,  !t— 5.  M: 
L.  ek;  obi.  S.  ftan-,  aa-; 
■*;  obL  S.  *»■■,  tor:  I. 

:     Tboae.  they— S.   U:  oM. 


dp,  Kaibmui  pan*. 

Wbo-S.  llja;  a 
ottl.  S.  ioo*:  L.Ji>>iU. 

■Who  f— k  &•;  I 
iir<;  t.fciM;obI.S. 

What?— S.cU;L. 

■Any  DDF-S.  I.  jUH 

ankle  puHnTiNi. 

The  north-imteTi 
Labnda   and  Kaibm 


ipj. ,  Own— S.  fU'-jl  i  L.  apfS.    CI.  Finjabl 

bl.  S.  jUf;  L,  jl;  ptur.  nom.  S.  jt;  L.  Jl; 

~  jkin;  obi,  S.   UF;  U  U;  plur.  nom.  5. 
tna-;L.hnUL 

l;o'bLS.fcUt;LblU. 

moat  of  thrac  formtcan  be  (alheted  from  the 
Othera.  auch  ai  oisl,  nilA,  pdn*,  are  barroanl 

1  ETOup  of  Indo- Aryan  vcmaculaTa.  Kndhi, 
iri,  are  dininenithed  by  tbe  Im  ute  trhich  they 

aaKin.    lo  Kadoii-' ■"-     '-^      •    - 

cr  twt>  lanruagca  tbe; 
he  place  of  pcnonal 


I  added  to  k 


FiinPtraoo. 

SecoodFer»D. 

ThirfPoaon. 

SliVular. 

PlanL 

Siniular. 

Plural.. 

Siniular. 

Rural. 

Nom. 

as 

Nam. 

SS. 

Nom. 

g£ 

Nom. 

ass 

Nom. 

Agent. 

2E 

Nom. 

Agent. 

as 

Lahmlc     .     . 

r 

B>',ad 

4 

a 

'f 

1 

^ 

e* 

None 
Nose 

f 

None 

None 

i 
•A 

a',  af , 

jl  n"'"'*t  *^  obUqoe  fonn  only  oaa  ia  tiveo.   The  other 
iployed  iB  the  aame  way. 

loct  other  IndfvAryan  venacittaia,  tbe  genitive  Ia  really . 
--" — -^-^  — ^  agreea  with  tbe.per>Dn  or  thing  poaaemc* 

«  Hicca  with  ita  qualified  noun  in  gericler,  numbe 
am  ^^  in  Labnda.  aa  in  Hindoatani.  Ehe  r»!y  adjrctivH  whkl 
change  m  Ibeae  reapoctt  are  atxoog  adjectivta  in  0.  In  Sindhi  wfa' 
lDn»m*alBcbai^tbe*  to  *or*  in  cbe  feminine.  Thu*.  S.  caiji 
L.  cBBfO,  iDod,  fem-  S.  («^  L.  courl:  S.  m4Jiv\  helpleaa,  fern 

Md  witb  tbe  adjccuve.   Tbua,  L.  MaiJt  fliirH^  <d  good  maRi 


ft  will  h< 
nouna.    I 
S-  Pi«,  a  father 
.■(er:    £..«-,> 


'  tbe  full  pronominal  forma.  In 
ed  b^  a  r^eience  to  the  origlnala 
[  other  Indo-Aryvn  languaAea.^ 
Ift  ihem  only  in  conn«uoo  with 
lUy  in  the  genilitfe  caie.    Tbna, 


g'in  findki  ^ 


af  the  Lonl'i  Prayer,  we  muit  employ 


asBJl  pi'a.    In  LahndJ 


I,  Tlu  PMa  La^uata  if  UMli-Waian 
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father;  piilsi,  our  father;  pia.  thy  father;  piiM,  your 
piuSf  his  father;  piine,  their  father.    A  junction  vowel 
uiterted 


father; 
junction  vowel  ts  often 
between  these  Buflbes  and  the  main  word  to  aamt  the 
pronundatton.  Further  examples  will  be  found  under  the  head  of 
verbs. 

Conjufotwn. — As  in  Marathi  h.v.)  there  are,  in  both  languages, 
two  conjugations,  of  which  one  (intransitive)  has  -a-  aad  the  other 
<transitive)  -«•  or  ^  for  its  characteristic  letter.  The  differences 
appear  in  the  present  participle  and,  in  Sindhi,  also  in  the  con- 
junctive participle,  the  present  subjunctive  and  imperative.  The 
two  latter  ate  the  only  onginal  svnthetic  tenses  which  have  survived 
in  Sindhi,  but  in  Lahnda  the  old  synthetic  future  is  also  in  common 
use.  Both  languages  have  a  passive  voice  formed  by  adding  ij  or  Ij 
to  the  root.  Tnis  form  is  not  employed  for  the  past  participle  or  for 
tenses  derived  from  it.  The  following  are  the  principal  parts  of  the 
regular  verb  in  each  conjugation: — 


Infinitive 
Present  participle 
Patit  participle     .  ^ 
Conjunctive  participle 

First  Conjugation. 

Second  Conjugation.        | 

Sindhi. 

Lahnda. 

Sindhi. 

Lahnda. 

Ao/ap*, 
halande, 
halid, 
Man, 

hala^t  to  go. 
kaldd^  going. 
haleA,  gone 
kali,  having  gone. 

mdratr*. 

ffidrad,  to  kill. 
mOrhidd,  lolling. 
mOrtO.  lolled, 
iiidrl.  having  killed. 

It  will  be  observed  that,  as  in  most  other  Indo-Aryan  vernaculars, 
the  past  participle  of  the  transitive  verb  is  oassive  in  signification. 
There  is  therefore  no  need  of  a  past  partkiple  for  the  passive  voice. 
The  Sindhi  present  participle  of^the  passive  voice  follows  a  different 
rule  of  formation,  and,  in  Lahnda,  it  omits  the  letter  7,  thus  S. 
mdribd  QPr.  nUirianae),  L.  nUUtnda,  being  killed.  In  other  respects 
the  passive,  S.  mdrijai^t  L.  mdrija%  to  be  killed,  b  conjugated  like 
a  regular  verb  of  the  first  conjugation.  The  passive  is  directly 
derived  from  the  Outer  Prakrit  passive  in  -vjo-.  The.  origin  of  the 
other  forms  is  dealt  with  under  Hindostani  and  Marathi. 

The  present  subjunctive  rs  the  dioect  descendant  of  the  old  Prakrit 
(S.v.)  present  indicative.    It  is  conjugated  as  follows:— 


Person. 

Singular. 

Plural.                            1 

First 
Conjugation. 

Second 
Conjugation. 

Fi 

Conju 

ret 
Sation. 

Second 
Conjugation. 

Sindhi  and 
Lahnda. 

Sindhi. 

Lahnda. 

Sindhi. 

Lahnda. 

Sindhi. 

Lahnda. 

I. 
3. 

3- 

haU 
kali 
haU 

nOria 
mOrii 
mdra 

mdri 
mOfii 
mOri 

An 
ha 

halanf 

4 

16 
kalin 

mOnH 
mUrid 
marine 

mOrn 
nOrd 
mUrin 

The  imperative  is  formed  very  similarly.  In  Lahnda  the  future  is 
mSrlsH  (It.  mdrissath),  I  shall  kill,  conjugated  like  mdrB.  The  Sindhi 
future  u  formed  by  adding  the  nominative  pronominal  suffixes  to 
the  present  partiaple.  It  will  be  remembered  that  there  are  no 
nominative  suffixes  of  the  third  person.  For  that  person,  therefore, 
the  simple  participle  is  employed.  There  are  slight  euphonic 
changes  of  the  termination  of  the  participle  in  the  other  persons. 
Thus,  kaianddt  he  will  go;  kalandus*t  I  shall  g^o;  and  so  on. 

The  past  tense  is  formed  from  the  past  participle,  with  pronominal 
suffixes  added  in  both  lanpiaeea.  As  in  the  transitive  vnrfo  the  past 
partial^  is  passive  in  signification,  the  subject  (see  article  Him- 
DOSTAMi)  must  be  put  in  the  agent  case,  and  the  participle  agrees  in 
gender  and  number  with  the  direct  object,  or,  if  the  object  is  put  in 
the  dative  case  instead  of  the  accusative,  is  treated  impersonally  in 
the  masculine.   Examples  of  this  tense  are  ^— 

Intranntive  verb— d.  halid,  L.  haUa,  he  went ;  S.  L.  haR,  she  went : 
S.  Aa/i«-j«,  L.  haleu-m,  I  (masc)  went;  S  Aa/fa-s*,  L.  haiiu-m,  I 
(fern.)  went,  and  so  on. 

Transitive  verb— S.  mdrid,  L.  mdred,  he  was  killed;  S.  L.  mdrf, 
die  was  killed;  S.  mdriu^m^,  L.  mdreu-m,  he  was  killed  by  me,  I 
lolled  him ;  S.  mdria-m^,  L.  mUriu-m,  she  was  killed  by  me,  I  killed 
bet;  S.  fOtishah*  soH  gfllk'  hOdha,  the-whole  matter  (fern.)  was- 
lelated  aem.)  by-tne-king  (agent),  the  king  related  the  whole 
Btttter;  S.  UUt-kkt  s6Ut^  chaiid,  with-reference-to-her,  by-the-cara- 
van,  it-was-abandoned  (impersonal),  ix,  the  caravan  abandoned  her. 

Tliere  are  numerous  compound  tenses  formed  by  conjugiting  the 
verb  substantive  with  one  or  other  of  the  partiaplea.  The  usual 
forms  of  the  present  and  past  of  this  verb  are  as  follows: — 


Prescnt,  "  I  am,"  &c  (com.  gen.). 

Past,  "  I  was."  &c.  (maac.).         | 

Singular. 

PluraL 

Singular. 

Plural.            1 

Sindhi. 

Lahnda. 

Sindhi^ 

Lahnda. 

Sindhi. 

Lahnda. 

Sindhi. 

Lahnda. 

I. 

2. 

3- 

dAi 

hH 

dAtyfl 
dAt>0 
dAtV 

ha% 

h» 

kin 

hdf 
AhI 
hd 

haus 

AdI 

Ad 

kuAsl 

Aim* 

Ad 

Ill 

The  past  has  slightly  different  forms  with  a  feminine  subject. 
Sindhi  examples  of  the  a>mpound  tenses  are  halandi  ikiyi,  I  am 
going;  AoiaiiM  htfs*,  I  was  goins;  haliO  dAtyfl,  I  have  gone;  and  so 
on.  The  Lahnda  tenses  are  made  on  the  same  principle. 

We  have  seen  the  important  part  that  pronominal  suffixes  play  in 
the  conjugation  of  the  verb.  But  their  use  is  not  confined  to  the 
examples  given  above.  Additional  suffixes  may  be  added  to  indicate 
the  object,  direct  or  remote.  Thus,  S.  Mdri^  thou  mayest  kill; 
mdril-m*,  thou  mayest  Idll  me;  Mdri0  (he)  was  killed;  mdnl-l 
(for  mOrid-t),  (he)  was  killed  by-him,  h<i  kUkd  him;  mdriS4-i>f, 
it  (impersonal)-was  killed  by-him  with-reference-to-me,  ug.  he  IdUed 
me;  dtnSA-s',  was-given  by-nim  to-him,  he  gave  to  him. 

Numerous  vert>s  have  un^lar  peM,  participles,  derived  directly 
from  the  Prakritpast  partiaples,  instead  of  being  made  by  adding 
-id  to  the  root.  These  must  be  learnt  from  the  grammars.  We  may 
mention  a  few  very  common  ones:  S.  haraff^.  L.  Aoran.  to  do,  to 

make,  past  participle  S  M,  kM,  L  AUd;  S. 
dittfi*,  L.  ^(1,  to  give,  past  participle  Sw  ^'i«d, 
L  4iitd;  S.  labhan*,  L.  tabbkan,  to  be  obtained, 
past  participle  S.  lo^.  L.  laddhd.  The  many 
compound  verbs  are  formed  much  as  in  Hindo- 
stam,  and  must  be  learnt  from  the  grammars. 

LiTBRATURB. — ^Sindhi  and  Lahnda  possess  no 
literature  worthv  of  the  name.  Sucn  as  they 
have  consists  of  translations  from  Arabic  and 
Persian.  There  is,  however,  as  usual  in  uncul- 
tivated dialects,  in  both  languages  a  laige  stock  of  folk-songs — rude 
poems  dealing  with  the  popular  traditions  of  the  country.  Some  of 
these  have  been  published  in  Colonel  Sir  Richard  Temple's  Legtuds 
of  tk$  Panjab  li  vols.,  Bombay,  188^-1900).  The  late  Professor 
Tnimpp  publit^cd  one  text  of  some  importance  under  the  title  of 
5tiidAl  Lileraiure,  Ae  JOivSn  of  Abd-fU'Laaf,  knotm  hy  Ike  name  of 
Shahajd  Rism  (Uipxig.  1866). 

AUTHORiTiss. — G.  A.  Gricrson,  "  Vrilca^  and  Sindhi,"  in  Journal 
of  the  Royal  Asiatic  Society  (1902),  p.  47;  G.  Stack,  Grammar  and 
Dictionary  (both  Bombay,  1849^;  E.  Tnimpp,  Grammar  (London 
and  Leipzig.  1872).  This  last  is  still  the  sUndard  work  on  the 
language,  uthough  much  of  the  philolo^cal  portion  u  now  out  of 

date.  It  was  the  pioneer  of  the  comparative 
study  of  the  modern  Indo-Aryan  vemaculazs. 
G.  Shirt,  Udharam  Thavurdas  and  S.  F.  Mirza, 
Sindki-En^ish  Dieiionary  (Karachi.  1870). 

W.  St  Clair  TisdalPs  Simplified  Panjabi 
Grammar  (London,  1889)  also  deals,  in  an 
appendix,  with  Lahnda.  E.  O'Brien,  Gosiory 
of  the  Multani  Lanpiage  (ist  ed.,  Lahore,  1881 ; 
2nd  ed..  revised  by  J.  Wilson  and  Hari  Kishen 
Kaul.  Lahore,  1903) :  T.  Bomford,  "  Rough 
Notes  on  the  Grammar  of  the  Language 
spoken  in  the  Western  Paniab,"  in  Journal 
of  the  Asialie  Society  ef^  Denial,  voL  Ixiv. 
(1895)1  pt.  i*  PP>  390  ff.;  the  same,  "  Pronominal  Adjuncts  in  the 
Language  spoken  in  the  Western  and  Southern  Parts  of  the  Panjab." 
ib.  voL  Ixvi.  (1897),  pt.  i.  pp.  146  ff.;  A.  Jukes.  Dictionary  of  the 
Jatki  or  Western  Panjabi  Lanpiaie  (Lahore  and  London,  1900); 
J.  Wilson,  Grammar  and  Dictionary  of  Western  Panjabi  as  spoken 
tn  the  Shahpur  DistriU  (Lahore,  1899). 

For  both  languages  the  authorities  quoted  under  the  articles  Ikdo- 
Arvan  Languages  and  Prakrit  may  be  consulted  with  advantage. 
Vol.  viii.  of  the  Linf^istic  Survey  of  India  contains  full  particulars 
of  both  in  great  detaiL  (G.  A.  Gr.) 

8IN-BATERt  a  man  who  for  Irifling  payment  was  believed  to 
take  upon  himself,  by  means  of  food  and  drink,  the  sins  of  a 
deceased  person.  The  custom  was  once  common  in  many  parts 
of  England  and  in  the  highlands  of  Scotland,  and  survived  until 
recent  years  in  Wales  and  the  counties  of  Shropshire  and  Here- 
fordshire. Usually  each  village  had  its  official  sin-eater  to  whom 
notice  was  given  as  soon  as  a  death  occurred.  He  at  once  went  to 
the  house,  and  there,  a  stool  being  brought,  he  sat  down  in  front 
of  the  door.  A  groat,  a  crust  of  bread  and  a  bowl  of  ale  were 
handed  him,  and  after  he  had  eaten  and  drunk  he  rose  and  pro- 
nounced the  ease  and  rest  of  the  dead  person,  for  whom  he  thus 
pawned  his  own  soul.  The  earlier  form  seems  to  have  been  more 
realistic,  the  sin-eater  being  taken  into  the  death-chamber,  and. 
a  piece  of  bread  and  possibly  cheese  having  been  placed  on  the 

breast  of  the  corpse  by  a  relative, 
usually  a  woman,  it  was  afterwards 
handed  to  the  sin-eater,  who  ate  it  in 
the  presence  of  the  dead.  He  was 
then  handed  his  fee,  and  at  once 
bustled  and  thrust  out  of  the  house 
amid  execrations,  and  a  shower  of 
sticks,  dnders  or  whatever  other 
missiles   were   handy.     The  custom 
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of  sn-eattng  is  generally  supposed  to  be  derived  from  the 
aapegom.  {q.v.)  in  Leviticus  xvi.  ai,  aa.  A  symboUc  survival 
of  It  WIS  witnessed  as  recently  as  1893  at  Market  Drayton, 
Shropshize.  After  a  preltmioary  service  had  been  held  over,  the 
cofiEm  in  the  house,  a  woman  poured  out  a  glass  of  wine  for 
each  bearer  and  handed  it  to  him  across  the  coffin  with  a  "  fimeral 
biscuit."  In  Upper  Bavaria  sin-eating  stilf  survives:  a  corpse 
cake  Is  placed  on  the  breast  of  the  dead  and  then  eaten  by  the 
nearest  relative,  while  in  the  Balkan  peninsula  a  small  bread 
image  of  the  deceased  is  made  and  eaten  by  the  survivors  of  the 
family.  The  Dutch  doed-koecks  or  "  dead-cakes, "  marked  with 
the  initials  of  the  deceased,  idiroduccd  into  America  in  the  Z7th 
century,  were  long  ^ven  to  the  attendants  at  fuherals  in  old 
NcQT  York.  The  "  burial-cakes  "  which  are  still  made  in  parts 
of  rural  England,  for  example  Lincolnshire  and  Cumberland,  are 
almost  certainly  a  relic  of  sin-eating. 

SUfBCURB  (Lat.  sine  cura,  without  care),  properly  a  term  of 
ecclesiastical  law,  for  a  benefice  without  the  cure  of  souls  {bene- 
ficium  sine  euro).  In  the  English  Church  such  sinecures  arise 
when  the  rector  has  no  cure  of  souls  nor  resides  in  the  parish, 
the  w<Mrk  of  the  incumbent  being  performed  by  a  vicar;  such 
sinecure  rectories  were  expressly  granted  by  the  patron;  they 
were  abolished  by  the  Ecclesiastical  Commisaoners  Act  1840. 
Other  ecclesiastiod  sinecures  are  certain  cathedral  dignities  to 
which  no  ^ritual  function  attached  or  incumbencies  where  by 
leasoo  of  depopulation  and  the  like  the  parishioners  have  dis- 
appeared or  the  parish  church  has  been  allowed  to  decay.  Such 
cases  have  ceased  to  exist.  The  term  is  also  used  of  any  office  or 
place,  to  which  a  salary,  emoluments  or  dignity  but  no  duties 
are  attached.  The  British  civil  service  and  royal  household 
were  loaded  with  innumerable  offices  which  by  lapse  of  time 
had  become  sinecures  and  were  only  kept  as  the  reward  of 
political  services  or  to  secure  voting  power  in  parliament.  They 
were  extremely  prevalent  in  the  x8th  century  and  were 
gradually  abolished  by  statutes  during  that  and  the  following 
century. 

SIMEW  (O.  Eng.  iinv,  xum«,  cf.  Dutch  temtw,  Ger.  Seknif 
possibly  allied  to  Skt.  snava,  tendon,  cf.  Ger.  Schnur^*  string),  a 
tendon,  a  cord-Uke  layer  of  fibrous  tissue  at  the  end  of  a  muscle 
forming  the  attachment  to  the  bone  or  other  hard  part.  The 
broad,  flat  tendons  are  usually  called  fasciae  (see  Muscuiak 
System  am>  Connectivs  Tissue).  The  word  is  used  figura- 
tivdy  of  muscidar  or  nervous  strength,  and  particularly,  in 
"  sinews  of  war,  "  of  the  power  of  money. 

SfHGAPORB  (Malay,  SingapHra,  «.e.  "The  City  of  the  Lion"), 
a  town  and  island  situated  at  the  S.  extremity  of  the  Malay 
Peninsula  in  i**  ao'  N.,  103**  50'  £.  Singapore  is  the 
most  important  part  of  the  crown  colony  of  the  Straits 
Settlements,  which  con^ts  with  it  of  Penang,  Province 
WeOesky  and  the  Dindings,  and  Malacca.  The  port  is  one  of 
the  most  valuable  of  the  minor  possessions  of  Great  Britain, 
as  it  lies  midway  between  India  and  China,  and  thus  forms  the 
most  important  halting-place  on  the  great  trading-route  to  the 
Far  East.  It  is  strongly  fortifi^  by  forts  and  gims  of  modem 
type  upon  which  large  sums  have  been  expended  by  the  imperial 
government,  aided  by  a  heavy  annual  military  contribution 
pa>'ab]e  by  the  colony  and  fixed  at  ao%  of  its  gross  revenue. 
Its  geographical  position  gives  it  strategic  value  as  a  naval  base; 
and  as  a  commercial  centre  it  is  without  a  rival  in  this  part  of 
Aaa.  Its  prosperity  has  been  greatly  enhanced  by  the  rapid 
development  of  the  Federated,  Malay  States  on  the  mainland. 
It  possesses  a  good  harboiu';  docks  and  extensive  coaling- 
wharves,  which  have  been  acquired  by  government  from  the 
Tanjong  Pagar  Dock  Company,  and  are  undergoing  considerable 
extensions;  an  admiralty  dod^yard;  and  many  facilities  for 
shipiung.  It  b  also  resorted  to  by  native  sailing  craft  from  all 
parts  ci  the  Malay  Archipelago.  On  the  island  of  PfUau  6  rani 
stand  the  largest  tin-smclting  works  in  existence,  which  for  many 
years  have  annually  passed  through  their  furnaces  more  than 
half  the  total  tin  output  of  the  world.  Singapore  has  also 
establishments  for  tinning  pineapples,  and  a  large  biscuit  factory. 
The  term  possesses  few  bwldings  of  any  note,  but  government 


house,  the  law-courts,  the  gaol,  the  lunatic  ftsylum  and  the  Hong- 
Kong  and  Shanghai  Bank  are  exceptions,  as  also  is  the  cathedral 
of  St  Andrew.  There  are  three  Roman  Catholic  churches,  a 
Free  Kirk,  an  American  mission,  and  several  chapels  belonging 
to  Nonconformist  sects.  The  mosques  and  Chinese  and  Hindu 
temples  are  numerous.  There  are  extensive  military  barracks 
at  Tanglin.  There  is  a  good  race-course  and  polo-ground,  a  fine 
cricket-ground  on  the  esplanade,  three  golf  courses,  and  several 
clubs. 

The  island  is  ay  m.  long  by  14  m.  broad,  and  is  separated  from 
the  native  state  of  Johor,  situatisd  on  the  mainland  of  the  Malay 
Peninsula,  by  a  strait  which,  at  its  narrowest  point,  is 
less  than  |  m.  in  width.  A  line  of  railway  connects  the  ^^ff**"* 
town  of  Singapore  with  the  ^)ot  on  the  strait  opposite 
to  the  town  of  Johor  Bharu.  The  strait  which  divides  the  island 
from  the  Dutch  islands  of  Bintang,  Rhio,  &c.,  bears  the  name  of 
the  Singapore  Strait.  The  surface  of  the  isJand  is  undulating 
and  diversified  by  low  hills,  the  highest  point  being  Bukit  Timahi 
on  the  N.W.of  the  town,  which  is  a  little  over  500  ft.  in  altitude. 
Geologically,  the  core  of  the  island  consists  of  crystalline  rocks; 
but  in  the  W.  there  are  shales,  conglomerates  and  sandstones; 
and  all  round  the  island  the  valleys  are  filled  with  alluvial 
deposits  on  a  much  more  extensive  scale  than  might  have  been 
looked  for  seeing  that  no  river  in  the  island  has  a  course  longer 
than  some  6  m.  The  S.W.  shores  are  fringed  with  coral  reefs,  and 
living  coral  fields  are  found  in  many  parts  of  the  straits.  Being 
composed  largely  of  red  clays  and  laterite,  the  soil  is  not  gener- 
ally rich,  and  calls  for  the  patient  cultivation  of  the  Chinese 
gardener  to  make  it  really  productive.  There  is  a  forest  reserve 
near  the  centre  of  the  island,  but  the  forest  is  of  a  mean  type.  The 
humid  climate  causes  the  foliage  here,  as  in  other  parts  of  Malaya, 
to  be  very  luxuriant,  and  the  contrast  presented  by  the  bright 
green  ou  every  side  and  the  rich  red  laterite  of  the  roads  is  striking. 
When  it  was  first  occupied  \>y  Sir  Stanford  Raffles,  on  behalf 
of  the  East  India  Company,  the  island  was  covered  by  jungle, 
but  now  all  the  land  not  reserved  by  government  has  been 
taken  up,  principally  by  Chinese,  who  plant  vegetables  in 
large  quantities,  indigo  and  other  tropical  products.  There 
are  fine  botanical  gardens  at  Tanglin  on  the  outskirts  of 
the  town. 

CHmate. — The  climate  of  Singapore  is  always  humid  and  usually 
very  hot.  There  b  hardly  any  seasonal  change  to  be-observed,  and 
the  dampness  of  the  climate  causes  the  heat  to  be  more  oppresrive 
than  are  Jiigher  temperatures  in  drier  climates.  The  mean  atmo- 
spheric pressure  in  Singapore  during  1906  was  a^*9o8  in.  The  highest 
shade  temperature  for  the  >«ar  was  9a*  F.  rwutcred  in  March;  the 
lowest  73-5"  F.,  registered  in  November^  The  mean  was  80*3*  F. 
The  range  for  the  year  was  14*5*  F.  The  temperature  of  solar 
radiation  was  in  1906:  highest  in  the  sun  153*8*,  recorded  in  March 


lative  humidity:  highest  9a,  recorded  in  December;  lowest,  7a. 
recorded  in  April:  mean  for  1006,  81.  N.  and  N.E.  winds  pfevail 
from  the  middle  of  October  to  the  end  of  April,  and  S.  and  S-WT  winds 
from  the  middle  of  May  to  the  end  of  September.  The  niean  velocity 
of  winds  for  i{K>6  was  1 10  m. ;  the  maximum  recorded  being  148  in 
Mayt  the  minimum  velocity  recorded  bein^  76  in  December.  The 
rainfall  of  Singapore  for  1906  was  ia9'6a  m.:  the  heaviest  rainfall 
for  any  one  month  being  1^-33  in.  recorded  in  January,  the  smallest 
being  4-08  in.  recorded  m  lA&y.  There  were  i8a  rainy  days 
during  tne  year,  the  average  annual -number  of  the  past  decade 
being  176. 

Population, — The  following  shows  the  compootion  of  the  popula- 
tion, which  numbered  in  all  228,5^5  'in  looi :  Europeans  3824, 
Eurasians  4iao,  Chinese  164,041,  Malays  36,080,  Indians,  17.823, 
other  nationalities  a667.  The  births  registered  in  Singapore  during 
1898  numbered  3751,  namely,  i960  males  and  1701  females,  being  a 
ratio  of  16-55  per  miUe.  The  deaths  registered  during  the  same 
period  numbered  760a,  namely,  5804  males  and  1708  females,  a  ratio 
of  33*54  per  miUe.  The  excess  01  deaths  over  births  is  due  to  the 
fact  that  there  ate  comparatively  few  women  among  the  Chinese; 
the  steady  Increase  of  the  population  In  the  face  <A  this  fact  Is  to 
be  attributed  entirely  to  Immigration,  mainly  from  China,  but  to 
a  minor  extent  from  India  also.  The  persons  classed  above  under 
"  other  nationalities  "  are  represenutives  of  almost  every  Asiatic 
nation  of  importance,  and  of  many  African  races,  Singapore  being 
one  of  the  most  cosmopolitan  cities  in  the  world. 

Administralum  and  Trade.^A»  Singapore  is  the  chief  administrative 
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centre  of  tbe  colony,  the  governor,  who  it  also  ex  officio  liigh  com- 
roiMioner  oH  the  Federatml  Malay  Sutes,  British  riorth  Borneo, 
Brunei,  Sarawak  and  eovemor  of  Labuan,  has  his  principal  residence 
here.  Here  also  are  cnief  offices  of  the  various  heads  (N  the  govern- 
ment  departments,  and  here  the  legislative  council  of  the  colony 
holds  its  sessions.  The  town  is  governied  by  a  municipality  composed 
partly  of  ex  officio,  nominated  and  elected  members. 
If  Finance. — The  revenue  of  Singapore  for.  1906  amounted  to 
tS,942,66i,  exclusive  of  $26,650  received  on  account  of  land  sales. 
Tne  chief  sources  of  revenue  were  licences  (which  include  the  farms 
let  for  the  collection  of  import  duties  in  opium,  wine  and  spirits) 
$4,248,656,  neariy  half  the  revenue  of  the  settlement;    post  and 


emoluments,  and  $1,116,548  on  other  charges  connected  with  the 
adminbtrative  establishments;  $1,763,^88  was  spent  on  military 
services,  eicclusive  of  expenses  connected  with  the  volunteer  force; 
$183,075  on  the  uplraep  and  maintenance  ol  existing  public  works; 
and  $569,884  on  new  public  works. 

Trade. — ^The  trade  of  Singapore  is  cWefly  dep^dent  upon  the 
positioQ  whidr  the  port  occupies  as  the  principal  emporium  of  the 
Federated  Malay  States  ami  of  the  Malayan  archipelasp,  and  as 
the  great  port  of  call  for  shipsinsdng  to  and  from  the  Far  East.  The 
total  value  of  the  imports  mto  Singapore  in  1906 -was  $234,701,760, 
and  the  txpofts  in  the  same  year  were  valued  at  $202,210,849.  The 
ships  using  the  port  during  1906  numbered  1886  with  an  agi^rcgate 
tonnage  m  3,805,566  tons,  of  which  M61  were  British  with  an 
aggregate  tonnage  of  2,408.968  tons.  The  retail  trade  of  the  place  u 
largely  in  the  hands  of  Chuiese,  Indian  and  Arab  traders^  but  there 
are  some  good  European  stores.  The  port  is  a  free  pwt,  import 
duties  being  payable  only  on  opium,  wines  and  spirits. 

History. — ^A  tradition  is  extant  to  the  effe^  that  Singapore  was  an 
important  tradins;  centre  in  the  I2th  and  13th  centuries,  but  neither 
Marco  Polo  nor  Ibn  Batuta,  both  of  whom  wintered  in  Sumatra  on 
their  way  back  to  Europe  from  China,  have  left  anything  on  record 
confirmatory  of  this.  1 1  is  said  to  have  been  attacked  and  devastated 
by  the  Javanese  in  1252,  and  at  the  time  when  it  pissed  by  treaty  to 
the  East  India  Company  in  18 19,  Sir  Stamford  Raffles  persuading  the 
aultan  and  tumenggong  of  Tohor  to  cede  it  to  him,  it  was  wholly  un- 
inhabited save  by  a  few  fisherfolk  living  along  its  shores.  It  was  at 
first  subordinate  to  Benkulen,  the  company  s  principal  station  in 
Sumatra,  but  in  1823  it  was  placed  under  the  administration  of 
Bengal.  It  was  incorporated  in  the  colony  of  the  Straits  Settlements 
when  that  colony  was  established  in  1826. 

See  Life  of  Str  Stamford  Raffles;  Logan's  Jomyud  of  the  Malay 
Archipelago;  the  Journal  of  the  Straits  Branch  of  the  Royal  Asiatic 
Society  (Singapore);  Sir  Frank  Swettenham,  British  Malaya 
(London.  1906);    Dlne-Booh  of  the  Strails  SetOemenU  (1906);    The 
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SINOBR,  SIMEON  (1846-1906),  Jewish  preacher,  lecturer 
and  public  worker.  He  was  bom  in  London,  and  after  a  short 
stay  at  a  Hungarian  school,  entered  as  one  of  Its  pupils  the 
Jews'  College,  of  which  he  was  subsequently,  for  a  time  the  head- 
master. In  1867  he  became  minister  of  the  Borough  Synagogue, 
London.  In  the  following  year  he  married.  He  moved  to  the 
new  West  End  Synagogue  in  1878,  and  remained  the  minister  of 
that  congregation  until  his  death.  He  was  the  first  to  introduce 
regular  sermons  to  children;  as  a  preacher  to  the  young  §inger 
showed  rare  gifts.  His  pulpit  addresses  in  general  won  wide 
appreciation,  and  his  services  were  often  called  for' at  public 
functions.  In  1897  he  strongly  opposed  the  Diggle  policy  at  the 
London  School  Board,  but  he  refused  nomination  as  a  member. 
In  1890  the  Rabbinical  Diploma  was  conferred  on  him  by  Lector 
Weiss  of  Vienna,  but  again  he  evidenced  his  self-denial  by  declin- 
ing to  stand  for  the  post  of  associate  Chief  Rabbi  in  Ihe  same  year. 
Singer  was  a  power  in  tbe  community  in  the  direction  of  moderate 
progress;  he  was  a  lover  of  tradition,  yet  at  the  same  time  he 
recognized  the  necessity  of  well-considered  changes.  In  1892  at 
his  instigation  the  first  English  Conference  of  Jewish  Preachers 
was  held,  and  some  reforms  were  then  and  at  other  times  intro- 
duced, such  as  the  introduction  of  Bible  Readings  in  English, 
the  admission  of  women  as  choristers  and  the  inclusion  of  the 
express  consent  of  the  bride  as  well  as  the  bridegroom  at  the 
marriage  ceremony. 

Singer  did  much  to  reunite  Conservatives  and  Liberals  In  the 
community,  and  he  himself  preached  at  the  Reform  Synagogue  in 
Manchester.  He  had  no  love  for  the  minute  critical  analysis  of  the 
Bible,  but  he  was  attracted  to  the  theory  of  progressive  revelation, 
and  thus  was  favourably  disposed  to  the  modem  treatment  of 
the  Old  Testament.  His  cheezy  optimism  was  at  the.basis  of  this 


attitude,  and  strongly  coloured  his  belief  in  the  Mesaank  ideals. 

He  held  aloof,  for  this  very  reason,  from  all  Zionist  schemes^ 

His  interest  in  the  fortunes  of  foreign  Jews  led  him  to  make 

several  continental  joumeys  on  their  behalf;  he  was  one  of  thr 

leading  spirits  of  the  Russo-Jewish  Committee,  of  the  Inter* 

national  Jewish  Society  for  the  Protection  of  Women  and  of 

other  philanthropic  organizations.  Despite  his  devotion  to  public 

work,  Singer  published  some  important  works.    In  1896  the 

Cambridge  University  Press  published  Talmudical  Fragmenls  im 

the  Bodleian  Library  of  which  Singer  was  joint  author.    But  his 

most  famous  work  was  his  new  edition  and  English  translation 

of  the  AtUhoriud  Daily  Prayer  Book  (first  published  in  1870), 

a  work  which  has  gone  through  many  large  editions  and  whidi 

has  probably  been  the  most  popular  (both  with  Jews  and  Chris* 

tians)  of  all  books  published  by  an  English  Jew. 

See  The  Literary  Remains  of  the  Rev.  Simeon  Singir  (3  vda.,  IQ08), 
with  Memoir.  (1.  A.) 

8IN0HBHUM,  a  district  of  British  India,  in  the  Chota  Nagpur 
division  of  BengaL  The  administrative  headquarters  are  at 
Chaibasa.  Area  3891  sq.  m.  Its  central  portion  consists  of  a 
long  undulating  tract  of  country,  running  E.  and  W.,  and  endosed 
by  great  hill  ranges.  The  depressions  lying  between  the  ridges 
comprise  the  most  fertile  part,  which  varies  in  devation  above 
sea-levd  from  400  ft.  near  the  Subanrekha  on  the  £.  to  750  ft. 
around  the  station  of  Chaibasa.  S.  of  this  an  elevated  plateau 
of  700  sq.  m.  rises  to  upwards  of  1000  ft.  In  the  W.  is  an  ex* 
tensive  mountainous  tract,  sparsdy  inhabited  by  the  wildest  of 
the  Hos;  while  in  the  extreme  S.W.  is  a  still  grander  mass 
of  mountains,  known  as  "  Saranda  of.  the  seven  hundred  hills,  " 
rising  to  a  height  of  3500  ft.  From  the  Layada  range  on  the  N.W. 
of  Singhbhum  many  rocky  spurs  strike  out  into  the  district,  some 
attaining  an  elevation  of  2900  ft.  Among  other  ranges  and 
peaks  are  the  Chaitanpur  range,  reaching  an  elevation  of  2529  ft., 
and  the  Kapargadi  range,  rising  abruptly  from  the  plain  and 
running  in  a  S.E.  direction  until  it  culminates  in  Tuiligar  HiO 
(2492  ft.).  The  principal  riven  are  the  Subanrekha,  which  with 
its  affluents  flows  through  the  E.  of  the  district;  the  South 
Koel,  which  rises  W.  of  Ranchi,  and  drains  the  Saranda  region; 
and  the  Baitarani,  which  touches  the  S.  border  for  8  m.  About 
two-thirds  of  Singhbhum  district  is  covered  with  primeval  forest, 
containing  some  valuable  timber  trees;  in  the  forests  tigers, 
leopards,  bears  and  several  kinds  of  deer  abound,*  and  small 
herds  of  dephants  occasionally  wander  from  the  Meghasani  Hills 
in  Mayurbhanj. 

In  1901  the  population  was  613,570,  showing  an  increase  of  13% 
in  the  decade.  More  than  one-hall  belone  to  aboriginal  tribes, 
mostly  Hos.  The  chief  crop  is  rice,  followed  oy  pulses,  oil-seeds  and 
maize.  There  are  three  missions  in  the  district— S.P.G.,  Lutheran 
and  Roman  Catholic — which  have  been  very  successful  among  the 
aboriginal  tribes,  especially  in  the  spread  of  education.  The  isobtioa 
of  Singhbhum  has  been  broken  by  the  opening  of  the  Bengal-Nagpur 
railway,  which  has  protected  it  from  the  danger  of  famine,  and  at  the 
same  time  given  a  value  to  its  jungle  products. 

Colonel  Ualton,  in  his  Ethnology  of  Bengal,  says  that  the  Singhbhum 
Rajput  chiefs  have  been  known  to  the  British  government  since  1803, 
when  the  marquess  Wellesley  was  governor-general  of  India:  but 
there  does  not  appear  to  have  been  any  intercourse  between  British 
<MSdals  and  the  people  of  the  Kolhan  previous  to  1819.  The  Hos 
or  Larka  Kols,  the  aboriginal  race  of  Singhbhum,  would  allow  n» 
stranger  to  settle  in,  or  even  pass  throueh,  the  Kdhan;  they  were, 
Irawever,  subjugated  in  1836,  when  the  head-men  entered  into 
engagements-  to  bear  allefpance  to  the  British  government.  The 
country  remained  tranquil  and  pra^)erous  until  18^7,  when  a 
rebellion  took  jplace  among  the  Hos  under  Parahat  Raja.  After  a 
tedious  campaign  they  surrendered  in  1B59,  and  the  capture  of  tbe 
raja  put  a  stop  to  their  disturbances. 

SINGLB-SnCK,  a  slender,  round  stick  of  ash  about  34  in.  long 
and  thicker  at  one  end  than  the  other,  used  as  a  weapon  of  attack 
and  ddence,  the  thicker  end  being  thrust  through  a  cup-shaped 
hilt  of  baaket-work  to  protect  the  hand.  The  original  form 
of  the  angle-stick  was  the"  waster, "  which  appeared  in  the  16th 
century  and  was  merdy  a  wooden  sword  used  in  practice  for  the 
back-sword  (see  SABKE-rENONc),  and  of  the  same  general  shape. 
By  the  first  quarter  of  the  z  7th  century  wasters  had  become  simile 
cudgels  provided  with  sword-guards,  and  when,  about  twenty- 
five  years  later,  the  basket-hilt  came  into  general  usc»  it  was 
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employed  with  tht  coiAgd  a1so»  the  heavy  metal  hilt  of  the  back- 
swoid  being  discarded  in  favour  of  one  of  wicker-work.  The 
guards,  cuts  and  parries  in  single-stick  play  were  at  first  identical 
with  those  of  back-sword  play,  no  thrusts  being  allowed  (see 
Fencxmg).  The  old  idea,  prevalent  in  England  in  the  x6th 
century,  that  hits  below  the  girdle  were  unfair,  disappeared  in  the 
i8th  century,  and  all  parts  of  the  person  were  attacked.  Under 
the  first  and  second  Georges  back-sword  play  with  sticks  was 
immensely  popular  under  the  names  "  cud^l-play  "  and  "  single- 
sticking,'*  iu>t  only  in  the  cities  but  in  the  country  districts  as 
well,  wrestling  being  its  only  rivaL  Towards  the  end  of  the 
18th  century  the  play  became  very  restricted.  The  players  were 
placed  near  together,  the  feet  remaining  immovable  and  all 
strokes  being  delivered  with  a  whip-like  action  of  the  wrist  from  a 
high  hanging  guard,  the  hand  being  held  above  the  head.  Blows 
on  any  part  of  the  body  above  the  waist  were  allowed,  but  all  ex- 
cept those  aimed  at  the  head  were  employed  only  togain  openings, 
as  each  bout  was  decided  only  by  a  "  broken  head,"  i.e.  a  cut  on 
the  bead  that  drew  blood.  At  first  the  left  hand  and  arm  were 
used  to  ward  off  blows  not  parried  with  the  stick,  but  near  the 
dose  of  the  i8th  century  the  left  hand  grasped  a  scarf  tied 
k>06ely  round  the  left  thigh,  the  elbow  being  raised  to  protect  the 
face.  Thomas  Hughes's  story,  Tom  Braum*s  School  Days,  contains 
a  minted  description  of  cudgel-play  during  the  first  half  of  the 
19th  century.  This  kind  of  single-sticking  practically  died  out 
during  the  third  quarter  of  that  century,  but  was  revived  as  a 
school  for  the  sabre,  the  play  being  essentially  the  same  as  for  that 
weapon  (see  Sabbe-fencxng).  l^c  point  was  introduced  and  leg 
hits  were  allowed.  By  the  beginning  of  the  20th  century  single- 
stick play  had  become  much  neglected,the  introduction  of  the  light 
Itaiiaxi  fencing  sabre  having  rendered  it  less  necessary.  Stick- 
play  with  wooden  swords  as  a  school  for  the  cutlas  is  common 
in  some  navies.  The  French  cane-fcncing  (q.v.)  has  a  general 
similarity  to  single-stick  play,  but  is  designed  more  for  defence 
with  a  walking-stick  than  as  a  school  for  the  sabre. 

See  Broadsword  and  SmgU-stick,  by  R.  G.  Allanson  Winn  and  C. 
Phinips-Wolkry  (London,  1898):  Manual  of  Instruction  for  SiniU- 
UUM  Drill  (London.  1887,  Bntuh  War  Office);  Schools  and  Masters 
of  Ftnct,  by  Egcrton  Castle  (London.  1892)*  The  Sword  and  the 
Centmries,  \xy  A.  Mutton  (London,  1901). 

SIHGORA,  or  Sonckla  (the  Songore  of  early  navigators), 
a  port  on  the  E.  coast  of  the  Malay  Peninsula  and  the  head- 
quarters of  the  high  commissioner  of  the  Siamese  division  of 
Nakhon  Sri  TammaraL  It  is  situated  in  7°  1 2'  N.  and  100^  35^  £. 
It  was  settled  at  the  beginning  of  the  XQth  century  by  Chinese 
from  Amoy,  the  leader  of  whom  was  appointed  by  Siam  to  be 
governor  of  the  town  and  district.  Having  been  more  than  once 
sacked  by  Malay  pirates,  the  town  was  encircled,  about  1850, 
by  a  strong  wall,  which,  as  both  Chinese  governors  and  Malay 
pirates,  are  now  things  of  the  past,  supplies  the  public  works 
department  with  good  road  metal.  The  population,  about 
5000,  Chinese,  Siamese  and  a  few  Malays,  is  stationary,  and  the 
same  may  be  said  of  the  trade,  which  is  all  carried  in  Chinese 
junks.  The  town  has  become  an  important  administrative 
centre;  good  roads  connect  it  with  Kedah  and  other  places  in 
the  Peninsula,  and  the  mining  is  developed  in  the  interior. 
In  1906  railways  surveys  were  undertaken  by  the  government 
with  a  view  to  making  Singora  the  port  for  S.  Siam;  but  this 
hariKnir,  formed  by  the  entrance  to  the  inland  sea  of  Fatalung, 
would  require  dredging  to  be  available  for  vessels  of  any  size. 

SnrOPE,  Turk.  SinOb,  a  town  on  the  N.  coast  of  Asia  Minor 
in  the  vilajret  of  Kastamtkni,  on  a  low  isthmus  which  joins 
the  promontory  of  Boz  Tcp£  to  the  mainland.  Though  it  possesses 
the  only  safe  roadstead  between  the  Bosporus  and  Batum,  the 
difficulties  of  communication  with  the  interior,  and  the  rivalry 
of  Iittboli  on  the  W.  and  Samsun  on  the  £.  havo  prevented 
Sinope  from  becoming  a  great  commercial  centre.  It  is  shut  off 
from  the  plateau  by  forest-dad  mountains,  a  carriage  road 
over  the  hills  to  Boiavadand  thence  by  Vezir-Kcupru  to  Amasia 
was  begun  about  20  years  ago,  but  has  never  been  completed 
even  as  far  as  Boiavad.  Consequently  the  trade  is  small;  the 
annual  exports  are  about  £80,000,  and  the  imports  £50,000. 
Pic^nilation,  5000  Moslems  and  4000  Christians,  chlefiy  Greeks 


and  Armenians.  On  the  isthmus,  towards  the  mainland,  stands 
a  huge  but  for  the  most  part  ruined  castle,  originally  Byzantine 
and  afterwards  strengthened  by  the  Seljuk  sultans;  and  the 
Mahommedan  quarter  is  surrounded  by  massive  walls.  Of 
early  Roman  or  Greek  antiquities  there  are  only  the  adumns, 
architraves  and  inscribed  stones  built  into  the  old  walls;  but 
the  andent  local  coinage  furnishes  a  very  beautiful  and  interesting 
series  of  types. 

See  M.  Six's  paper  in  the  Numismatic  CkronicU  (188O,  and  MM. 
Babelon  &  Reinach,  Rtcueil  its  monnaies  greaptes  (fAsie  Mineuro 
(«904). 

Sinope  (Zun^^),  whose  origin  was  assigned  by  its  andent 
inhabitants  to  Autolycus,  a  companion  of  Hercules,  was  founded 
630  B.C.  by  the  lonians  of  Miletus,  and  ultimatdy  became  the 
most  ffourishing  Greek  settlement  on  the  Euxine,  as  it  was  the 
terminus  of  a  great  caravan  route  from  the  Euphrates,  through 
Pteria,  to  the  Black  Sea,  over  which  were  brought  the  products 
of  Central  Asia  and  Cappadoda  (whence  came  the  famous 
"  Sinopic  "  red  earth).  In  the  5th  century  B.C.  it  recdved  a 
colony  of  Athenians;  and  by  the  4th  it  had  extended  its  authority 
over  a  considerable  tract  of  country.  Its  fleet  was  dominant 
in  the  Euxine,  except  towards  the  W.,  where  it  shared  the  field 
with  Byzantium.  When  in  220  B.C.  Sinope  was  attacked  by 
the  king  of  Pontus^  the  Rhodians  enabled  it  to  maintain  its 
independence.  But  where  Mithradates  IV.  failed  Phamaces  suc- 
ceeded; and  the  dty,  taken  by  surprise  in  183  B.C.,  became  the 
capital  of  the  Pontic  monarchy.  Under  Mithradates  VI.  the 
Great,  who  was  bom  in  Sinope,  it  had  just  been  raised  to  the 
highest  degree  gf  prosperity,  with  fine  buildings,  naval  arsenals 
and  well-built  harbours,  when  it  was  captured  by  Lucullus 
and  nearly  destroyed  by  fire  (70  B.C.).  In  64  B.C.  the  body  of  the 
murdered  Mithradates  was  brought  home  to  the  royal  mausoleum. 
Under  Julius  Caesar  the  dty  received  a  Roman  colony,  but  was 
already  declining  with  the  diversion  of  traffic  to  Ephesus,  the 
port  for  Rome,  and  in  part  to  Amisos  (Samsun).  In  the  middJc 
ages  it  became  subject  to  the  Greek  Empire  of  Trebizond,  and 
passed  into  the  hands  of  the  Sdjuk  Turks,  and  in  146 1  was 
incorporated  in  the  Ottoman  Empire.  In  November  1853  the 
Russian  vice-admiral  Nakhimov  destroyed  here  a  division  of  the 
Turkish  fleet  and  reduced  a  good  part  of  the  town  to  ashes. 

0.  G.  C.  A.) 

SINTER,  a  word  taken  from  the  German  (aUied  to  Eng. 
"dnder")  and  applied  to  certain  mineral  deposits,  more  or 
less  porous  or  vesicular  in  texture.  At  least  two  kinds  of  sinter 
are  recognized — one  siliceous,  the  other  calcareous.  Siliceous 
sinter  is  a  deposit  of  opaline  or  amorphous  silica  from  hot  springs 
and  geysers,  occurring  as  an  incrustation  around  the  springs, 
and  sometimes  forming  conical  mounds  or  terraces.  The  pink  and 
white  sinter-terraces  of  New  2^aknd  were  destroyed  by  the 
eruption  of  Mount  Tarawera  in  1886.  Mr  W.  H.  Weed  on  studying 
the  deposition  of  sinter  in  the  Yellowstone  National  Park 
found  that  the  colloidal  silica  was  largdy  due  to  the  action  of 
algae  and  other  forms  of  vegetation  in  the  thermal  waters 
(pth  Ann.  Rep.  U.S.  Geol.  Surv.,  1889,  p.  613).  Siliceous  sinter 
is  known  to  mineralogists  under  such  names  as  geyserite,  fiorite 
and  michaelite  (see  Opal). 

Calcareous  sinter  is  a  depodt  of  caldum  carbonate,  exemplified 
by  the  travertine,  which  forms  the  prindpal  building  stone  of 
Rome  (Ital.  travertine,  a  corruption  of  tiburtino,  the  stone  of 
Tibur,  now  Tivoli).  The  so-caUed  "  petrifying  springs,  "  not 
uncommon  in  limestone-districts,  yield  calcareous  waters  which 
deposit  a  sintery  incrustation  on  objects  exposed  to  their  action. 
The  cavities  in  calcareous  sinter  are  partly  due  to  the  decay  of 
mosses  and  other  vegetable  structures  which  have  assisted  in  its 
precipitation.  Even  in  thermal  waters,  like  the  hot  springs 
of  Carlsbad,  in  Bohemia,  which  deposit  Sprudelstein,  the  origin 
of  the  deposits  is  mainly  due  to  organic  agencies,  as  shown  as 
farbackasr862byFerd.  Cohn.  Whilst  calcareous  deposits  in  the 
open  air  form  sinter-like  travertine,  those  in  caves  constitute 
stalagmite. 

Iron-sinter  Isa  term  sometimes  applied  to  cellular  bog  iron-ore. 

(F.  W.  R.'^ 
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SION  [Ger.  SiUen],  the  capital  of  the  Swiss  canton  of  the 
Valais.  It  is  on  the  railway  between  St  Maurice  (  as  }  m.  distant) 
and  Brieg  (33  m.  distant).  Sion  is  one  of  the  most  picturesque 
little  cities  in  Switzerland,  being  built  around  two  prominent 
hillocks  that  rise  from  the  level  valley  of  the  Rhone.  The  north 
hillock  is  crowned  by  the  castle  of  Tourbillon  (built  1294,  burnt 
1788),  which  was  long  the  residence  of  the  bishops.  The  south 
hillock  bears  the  castle  of  Valeria,  long  the  residence  of  the 
canons  (it  now  contains  an  historical  museum)  with  the  interesting 
X3th  century  church  of  St  Catherine.  In  the  town  below  b  the 
X5th  century  cathedral,  and  the  Majoria  castle  (burnt  in  1788) 
the  former  residence  of  the  ", major  "  (or  mayor  of  the  city). 
There  are  various  other  curious  objects  in  the  dty,  which  is 
built  on  the  bauks  of  the  Sionne  torrent,  and  is  at  a  height  of 
1680  ft.  above  the  sea-lcveL  In  1900  Sion  contained  6048 
inhabitants  (mainly  Romanists),  of  whom  1481  were  German- 
speaking  and  4446  French-speaking. 

Sion  [Sedunum]  dates  from  Roman  times,  and  the  bishop's 
see  was  removed  thither  from  Martigny  [Octadurum]  about  580. 
In  999  the  bishop  received  from  Rudolf  III.,  king  of  Burgundy, 
the  dignity  of  count  of  the  Valais,  and  henceforward  was  the 
temporal  as  well  as  the.  spiritual  lord  of  the  Valais,  retaining 
this  position,at  least  in  part,  till  1798. 

See  also  J.  Gremaud,  Introduction  to  vol.  v.  (Lausanne,  1884)  of 
hb  Documents  rekUifs  d  I'histoire  du  Vallais;  R.  R.  Hoppclcr, 
Beitrdge  tur  CeschickU  des  WaUis  im  MiUdaUer  (Zarich.  1897); 
B.  Rameau.  Lc  Vallais  kistorique  (Sion,  1886).  (W.  A.  B.  C.) 

SION  COLLEGE,  in  Londoq,  an  institution  founded  as  a  college, 
gild  of  parochial  dcrgy  and  almshouse,  under  the  will  (1623) 
of  Dr  Thomas  White,  vicar  of  St  Dunstan's  in  the  West.  The 
clergy  who  benefit  by  the  foundation  are  the  inaunbcnts  of  the 
City  parishes,  of  parishes  which  adjoined  the  city  bounds  when 
the  college  was  founded,  and  of  parishes  subsequently  formed  out 
of  these.  The  original  buildings  in  London  Wall  were  on  a  site 
prcvioudy  occupied  by  Elsing  Spital,  a  hospital  for  the  blind 
founded  in  1329,  and  earlier  still  by  a  nunnery.  They  comprised 
the  almshouses,  a  hall  and  chapel,  and  the  library  added  to  the 
foundation  by  Dr  John  Simson,  rector  of  St  Olave's,  Hart  Street, 
one  of  White's  executors.  There  were  also,  at  least  originally, 
apartments  for  students.  In  1 884  the  almshouses  were  abolished, 
and  the  almsfolk  became  out-pensioners.  It  was  subsequently 
found  possible  to  extend  their  nXimbcrs  from  the  ori^nal  number 
of  10  men  and  10  women  to  40  in  all,  and  to  increase  the  pension. 
In  x886  Sion  College  was  moved  to  new  buildings  on  the  Victoria 
Embankment,  and  is  now  principally  known  for  its  theological 
library  which  serves  as  a  lending  library  to  members  of  the  college, 
and  is  accessible  to  the  public.  A  governing  body  appointed  by 
the  members  to  administer  the  foimdation  consists  of  a  president, 
two  deans  and  four  assistants. 

SIOUX,  a  tribe  of  North  American  Indians.  The  name  is  an 
abbreviation  of  the  French  corruption  Nadaouesioux  of  the 
Algonquian  name  Nadowcsiwugf  "  little  snakes.  "  They  call 
themselves  Dakotas  ("  allies  ").  They  were  formerly  divided 
into  seven  dans:  hence  the  name  they  sometimes  used,  Otceti 
Cakawin,  "  the  seven  council-fir<».  "  There  was  a  further  dis- 
tribution into  eastern  and  western  Sioux.  The  former  were 
generally  sedentary  and  agricultural,  the  latter  nomad  horsemen. 
The  Sioux  were  ever  conspicuous,  even  among  Indians,  for  their 
physical  strength  and  indomitable  courage.  Their  original  home 
was  east  of  the  Alleghanics,  but  in  1632  the  French  found  them 
chiefly  in  Minnesota  and  Wisconsin.  Thereafter  driven  westward 
by  the  Ojibwa  and  the  French,  they  crossed  the  Missouri  into  the 
plains.  The  Sioux  fought  on  the  English  side  in  the  War  of 
Independence  and  in  that  of  181 2.  In  181 5  a  treaty  was  made 
with  the  American  government  by  which  the  right  of  the  tribe 
to  an  immense  tract,  induding  much  of  Minnesota,  most  of  the 
Dakotas,  and  a  large  part  of  Wisconsin,  Iowa,  Missouri  and 
Wyoming,  was  admitted.  In  1835  missions  were  started  among 
the  eastern  Sioux  by  the  American  Board,  and  schools  were 
opened.  In  1837  the  tribe  sold  all  their  land  east  of  the  Missis- 
sippi. In  1851  the  bulk  of  their  Minnesota  territory  was  sold, 
but  a  hitch  in  the  carrying  out  of  the  agreement  led  to  a  rising 


and  massacre  of  whites  in  1857  at  Spirit  Lake  on  the  MiimesotA> 
Iowa  border.  There  was  peace  again  till  1862,  when  once  again 
the  tribe  revolted  and  attacked  the  white  settlers.  A  terrible 
massacre  ensued,  and  the  punitive  measures  adopted  were 
severe.  Thirty-nine  of  the  Indian  leaders  were  hanged  from 
the  same  scaffold,  and  all  the  Minnesota  Sioiu  were  moved  to 
reservations  in  Dakota.  The  western  Sioux,  angry  at  the  treat- 
ment of  their  kinsmen,  then  became  thoroughly  hostile  and 
carried  on  intermittent  war  with  the  whites  till  1877.  In  1875 
and  1876  under  thdr  chief.  Sitting  Bull,  they  successfully  re- 
sisted the  government  troops,  and  finally  Sitting  Bull  and  most 
of  his  followers  escaped  into  Canada.  Sitting  Bull  returned  in 
x88i.  In  1889  a  treaty  was  made  redudng  Sioux  territory. 
Difficulties  in  the  working  of  this,  and  religious  excitement  in 
connexion  with  the  Ghost  Dance  craze,  led  to  an  outbreak  in 
1890.  Sitting  Bull  and  three  hundred  Indians  were  killed  at 
Wounded  Knee  Creek,  and  the  Sioux  were  finally  subdued. 
They  are  now  on  different  reservations  and  number  some  twenty* 
four  thousand.  See  Indians,  North  Aicerican. 

SIOUX  CITY,  a  city  and  the  county-seat  of  Woodbury  county, 
Iowa,  U.S.A.,  at  the  confluence  of  the  Big  Sioux  with  the  Missouri 
river,  about  156  m.  N.W.  of  Des  Moines.  Pop.  (1890)  37,806; 
<i90o)  33,1X1,  of  whom  6592  were  foreign-born  (induding  1460 
Swedish,  XX76  German  and  X054  Norwegian);  (1910,  census) 
47,828.  It  is  served  by  the  Chicago,  Milwaukee  &  Saint  Paul,  the 
Chicago  &  North- Western,  the  Chicago,  Saint  Paul,  Minneapolis 
&  Omaha,  the  Chicago,  Burlington  &  Quincy,  the  Illinois  Central, 
and  the  Great  Northern  railways.  The  bluffs  approach  the 
Missouri  more  dosely  at  this  point  than  elsewhere  in  the  state, 
so  that  little  more  than  manufacturing  establishments  and 
business  blocks  are  built  on  the  bottom  lands,  and  the  residences 
are  spread  over  the  slope  and  summit  of  the  bluffs.  The  dty  has 
a  public  library  (housed  in  the  city  hall)  and  eight  parks  (in- 
duding Riverside  on  the  Big  Sioux),  with  a  total  area  of  more 
than  500  acres.  Among  the  prindpal  buildings  are  the  city  hall, 
the  post  office,  the  Young  Men's  Christian  Association  building, 
and  the  High  School.  There  are  several  boat  dubs  and  a 
country  and  golf  club.  Two  miles  S.  of  the  city  is  a  monument 
to  Sergeant  Charles  Floyd  of  the  Lewis  and  Clark  expedition, 
who  died  here  in  1804;  and  x  m.  W.  of  the  dty  is  the  grave  of 
War  Eagle,  a  Sioux  chief.  Among  the  educational  institutions 
are  Morningside  College  (Methodist  Episcopal,  1894),  3  m.  from 
the  business  centre  of  the  city,  which  had  in  x 908-1 909  34  in- 
structors and  672  students;  the  Sioux  City  College  of  Medicine 
(1889),  and  St  Mary's  School.  The  principal  hospitals  are  the 
Samaritan,  the  St  Joseph's  Mercy,  and  the  German  Lutheran. 
Sioux  City  is  the  see  of  a  Roman  Catholic  bishop.  The  Chicago, 
Milwaukee  &  Saint  Paul,  the  Great  Northern,  and  the  Chicago, 
Saint  Paul,  Minneapolis  &  Omaha  have  shops  here;  meat  packing 
is  an  important  industry,  and  the  city  has  large  stock  yards. 
As  a  manufacturing  centre,  it  ranked  first  in  X900  and  third  in 
X905  among  the  cities  of  the  state;  the  value  of  its  factory  pro- 
duct in  X90S  was  $14,760,751.  Its  manufactures  include 
slaughtering  and  meat-packing  products,  cars  and  car  repairing, 
linseed  oil,  bricks  and  tiles  (made  from  excellent  day  found  in 
and  near  the  city).  The  city  docs  a  large  wholesale  and  dis- 
tributing business.  Sioux  City  was  settled  about  x8so,  was 
platted  in  1854,  becoming  the  headquarters  of  a  United  States 
Land  Office,  was  incorporated  in  X856,  and  was  chartered  as  a 
city  in  1857.  It  was  the  starting-point  of  various  expeditions 
sent  against  the  Sioux  Indians  of  the  Black  Hills. 

SIOUX  FALLS,  a  city  and  the  county-seat  of  Minnehaha 
county.  South  Dakota,  U.  S.  A.,  on  the  Big  Sioux  river,  about  x  a 
m.  N.W.  of  the  N.W.  comer  of  Iowa.  Pop,  (X890),  x 0,1 77; 
(1900)  10,266,  of  whom  X858  were  foreign-bom;  (X905),  12,283; 
(X910),  14,094.  It  is  the  largest  city  in  the  state.  Sioux  Falls 
is  served  by  the  Chicago,  Milwaukee  k  St  Paul,  the  Chicago, 
Rock  Island  &  Pacific,  the  Great  Northern,  the  Illinois  Central, 
the  Chicago,  St  Paul,  Minneapolis  &  Omaha  (North-Western 
Itnes),  and  the  South  Dakota  Central  railways.  In  the  dty  are 
the  State  Penitentiary,  the  State  Children's  Home,  the  South 
Dakota  School  for  Deaf  Mutes,  a  United  States  Government 
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Bnading,  the  Coonty  Court  Houfte^  Siouz  Falls  College  (Baptist; 
co-educational;  founded  in  1883),  All  Saints  School  (Protestant 
Episcopal),  for  girls,  and  a  Lutheran  Normal  School  (1889). 
The  dty  is  the  see  of  a  Roman  Catholic  and  of  a  Protestant 
Episcopal  bishop.  The  river  falls  here  about  too  ft.  in  half  a 
mile  and  provides  good  wato:  power  for  manufactures.  The  total 
value  of  the  factory  products  increased  from  $883,624  in  x'900 
to  $1,897,790  in  1905,  or  114*8^  Siouz  Falls  is  a  jobbing  and 
vbolcsaliag  centre  for  South  Dakota  and  for  the  adjacent  parts 
of  Iowa  and  of  Minnesota.  A  quaxtzite  sandstone,  commonly 
known  as  ^q>cr  or  "  rod  granite,  "  is  eztensivdy  quarried  in  the 
vicinity,  and  cattle  raising  and  farming  are  important  industries 
of  the  surrounding  country.  A  settlement  was  made  at  Siouz 
Falls  m  1856,  but  this  was  abandoned  about  siz  yean  later  on 
account  of  trouble  with  the  Indians.  A  permanent  settlement 
was  established  in  1867,  and  Siouz  Falls  was  incorporated  as  a 
village  in  1877  and  was  chartered  as  a  city  in  1883. 

SIPHAMTO,  Siph£no  or  Siphno  (anc  Sipknos),  an  island 
of  the  Greek  Archipelago,  in  the  department  of  the  Cydades, 
30  m.  S.W.  of  Syra.  It  has  an  area  of  28  sq.  m.,  and  the  popula- 
tion of  the  commune  is  3777  (1907).  A  ridge  of  limestone  hiUs — 
whose  principal  summits,  Hagios  Elias  and  Hagios  Simeon,  are 
crowned  by  old  Byzantine  churches — runs  through  the  island; 
for  about  a  m.  along  the  western  slope  stretches  a  scries  of 
vilbgcs,  each  white-washed  house  with  its  own  garden  and 
orchard.  One  of  these,  called  after  the  name  of  an  ancient  town 
ApoUonia,  is  the  modem  capital;  Kastro  is  an  "old-world 
Italian  town  "  with  medieval  castle  and  fortifications,  and  an 
old  town-hall  bearing  date  1365.  Inscriptions  found  on  the 
spot  show  that  Kastro  stands  on  the  site  of  the  ancient  city  of 
Siphnos;  and  Mr  Bent  identifies  the  other  ancient  town  of 
Minoa  with  the  place  on  the  coast  where  a  Hellenic  white  marble 
tower  is  distinguished  as  the  Pharos  or  lighthouse,  and  another  as 
the  tower  of  St  John.  Churches  and  convents  of  Byzantine 
architecture  arc  scattered  about  the  island.  One  building  of  this 
dasB  is  especially  interesting — the  school  of  the  Holy  Tomb  or 
scbod  <^  Siphnos,  founded  by  Greek  refugees  from  Byzantium 
at  the  time  of  the  iconoclastic  persecutions,  and  afterwards  a 
great  centre  of  intellectual  culture  for  the  Hellem'c  world.  The 
cndownkcDts  of  the  school  are  now  made  over  to  the  gymnasium 
of  Syra.  In  andent  times  Siphnos  was  famous  for  its  gold  and 
silver  mines,  the  site  of  whidi  is  still  easily  recognized  by  the 
excavations  and  refuse-hc^)s.  As  in  antiquity  so  now  the 
potters  <^  the  island  are  known  throughout  the  Archipelago. 
Siphoi^  was  said  to  have  been  colonized  by  lonians  from  Athens. 
It  refused  tribute  to  Xerzes,  and  sent  one  ship  to  fight  on  the 
Greek  side  at  Salamis. 

The  wealth  of  the  ancient  Siphniotes  was  shown  by  their  treasury 
at  Drtphi,  where  they  deposited  the  tenth  of  their  gold  and  silver; 
bat,  says  the  Ic^nd,  tncy  once  failed  to  do  this,  and  Apollo  in  his  anger 
frxxied  their  mines.  That  the  mines  were  invaded  by  the  sea  is  still 
evident;  and  by  Strabo's  time  the  inhabitants  of  the  island  were 
noted  for  thdr  poverty.  During  the  Venetian  period  it  was  ruled 
hrst  by  the  Da  Corogna  family  and  after  1456  by  the  GazzadinI,  who 
cxpcUed  by  the  Turks  in  1617. 


SIPHOlf.  or  Syphon  (Lat.  sipkoit  Gr.  al^o»,  &  tube),  an 
instrument,  usually  in  the  fonn  of  a  bent  tube,  for  conveying 
liquid  over  the  edge  of  a  vessd  and  delivering  it  at  a  lower  leveL 
The  action  depends  upon  the  difference  of  the  pressure  on  the 
liquid  at  the  eztremities  of  the  tube,  the  flow  being  towards  the 
fewer  level  and  ceasing  when  thelevelscoindde.  Tbelnstrument 
affords  a  ready  method  of  transferring  liquids.  The  tube  is 
made  of  ^bss,  indiarubber,  oo|^>er  or  lead,  according  to  the 
fiquid  which  is  to  be  transferred.  The  simple  aphon  is  used  by 
fiOiog  it  with  the  liquid  to  be  decanted,  dosing  the  longer  limb 
with  the  finger  and  plunging  the  shorter  into  the  liquid;  and  it 
Bnst  be  fiOed  for  each  tjme  of  using.  Innumerable  forms  have 
been  devised  adapted  for  all  purposes,  and  provided  with  arrange- 
BMBts  for  filling  the  tube,  or  for  keeping  it  fuU  and  starting  it 
into  action  automatically  when  required.  Pipes  conveying  the 
water  of  an  aqueduct  across  a  valley  and  following  the  contour 
of  the  sides  are  sometimes  called  siphons,  though  they  do  not 
depend  on  the  prindple  of  the  above  instrument.   In  the  siphon 


used  as  a  container  for  aerated  waters  a  tube  passes  through  the 
neck  of  the  vessel,  one  end  terminating  in  a  curved  q;x>ut  while 
the  other  reaches  to  the  bottom  of  the  interior.  On  this  tube  is 
a  spring  Valve  which  is  opened  by  pressing  a  leva:.  The  vessd 
is  filled  through  the  spout,  and  the  water  is  driven  out  by  the 
pressure  of  the  gas  it  contains,  when  the  valve  is  opened.  The 
"R^ency  portable  fountain,"  patented  in  1825  by  Charles 
Plinth,  was  the  prototype  of  the  modem  siphon,  from  which  it 
differed  in  having  a  stopcock  in  place  of  a  spring  valve.  The 
"siphon  champenois"  of  Ddeuze  and  Dutillet  (1829)  was  a 
hollow  corkscrew,  with  valve,  which  was  passed  throtigh  the 
cork  into  a  bottle  of  effervescent  liquid,  and  the  "  vase  sipholde  " 
of  Antoine  Perpigna  (Savaresse  Pire)f  patented  in  1837,  was 
essentially  the  modem  siphon,  its  head  being  fitted  with  a  valve 
which  was  closed  by  a  spring. 

SIFPARA  '{Zimbk^  in  Sumerlan,  SipparmAaayTO-Bahyloidan), 
an  andent  Babybnian  dty  on  the  east  bank  of  the  Euphrates, 
north  of  Babylon.  It  was  divided  into  two  quarters,  "  Sippar 
of  the  Sun-god  "  (see  Seamash)  and  "  Sippar  of  the  goddess 
Anunit, "  the  former  of  which  was  discovered  by  Hormuzd 
Rassam  hi  x88i  at  Abu-Habba,  x6  m.  S.E.  of  Bagdad.  Two 
other  Sippars  are  mentioned  in  the  inscriptions,  one  of  them 
bdng  "  Sippar  of  Eden, "  which  must  have  been  an  additional 
quarter  of  the  dty.  It  is  possible  that  one  of  them  should  be 
identified  with  AgadC  or  Akkad,  the  capital  of  the  first  Semitic 
Babylonian  Empire.  The  two  Sippars  of  the  Sun-god  and 
Anunit  are  referred  to  in  the  Old  Testament  as  Sepharvaim.  A 
large  number  of  cuneiform  tablets  and  other  monuments  has 
been  found  in  the  ruins  of  the  temple  of  the  Sun-god  which  was 
called  E-Babara  by  the  Sumerians,  Bit-Uri  by  the  Semites. 
The  Chaldaean  Noah  is  said  by  Berossus  to  have  buried  the 
records  of  the  antediluvian  world  here — doubtless  because  the 
name  of  Sippar  was  supposed  to  be  connected  with  siprUf  *'  a 
writing  "—and  according  to  Abydenus  {Fr.  9)  Nebuchadrezzar 
excavated  a  great  reservoir  in  the  ndghbourhood.  Here  too  was 
the  Babylonian  camp  in  the  reign  of  Nabonidos,  and  Pliny 
(N.H.  vi.  30)  states  that  it  was  the  seat  of  a  university. 

Sec  Hormuzd  Rassam,  Babyhnian  Cities  (1888).  (A.  H.S.) 

SIPUNCULOIDEA,  marine  am'mals  of  uncertain  afifinitics, 
formerly  assodated  with  the  Echiuroidea  (q.v.)  in  the  group 
Gcphyrea.  Externally,  the  body  of  a  Sipuncidoid  presents  no 
projections:  its  surface  is  as  a  rule  even,  and  often  glistening, 
and  the  cok>ur  varies  from  whitish  through  yellow  to  dark  brown. 
The  anterior  one-quarter  or  one-third  of  the  body  is  capable  of 
being  retracted  into  the  remainder,  as  the  tip  of  a  glove-finger 
may  be  pushed  into  the  rest,  and  this  retractile  part  is  tenhed  the 
introvert.  At  the  tip  of  the  introvert  the  mouth  opens,  and  is 
surrounded  in  Sipunculus  by  a  f  unnd-shaped,  dilated  lophophorc 
(figs.  I  and  2).  In  Phascolosoma  and  Pkascalion  this  f unnd- 
shaped  structure  has  broken  up  into  a  more  or  less  definite  group 
of  tentacles,  which  in  Dendrosloma  are  arranged  in  four  groups. 
In  Aspidostpkon  and  Pkyscosoma  the  tentades  are  usually 
arranged  in  a  horse-shoe,  which  may  be  double,  overhanging 
the  mouth  dorsally.  On  the  surface  of  the  funnd-shaped  lopho- 
phorc are  numerous  ciliated  grooves,  and  each  of  the  tentades 
in  the  tentaculated  forms  has  a  similar  groove  directed  towards 
the  mouth.  These  grooves  doubtless  serve  to  direct  currents  of 
water,  carrying  with  them  small  organisms  towards  the  mouth. 

The  dcin  consists  of  a  layer  of  cutide,  ca^Iy  stripped  off,  secreted 
by  an  ectodermal  layer  one  cell  thick.  Withm  this  is  usually  a  sheath 
of  connective  tissue,  which  surrounds  a  layer  of  circular  muscles ;  the 
latter  may  be  split  up  into  separate  bundles,  but  more  usually  form 
a  uniform  sheet.  Within  the  circular  muscles  is  a  layer  of  longitudinal 
muscles,  very  often  broken  into  bundles,  the  number  of  which  is  often 
of  specific  importance.  Oblique  muscles  sometimes  lie  between  the 
drcular  and  longitudinal  sheaths.  On  the  inner  surface  is  a  layer  of 
peritoneal  epithelium,  which  is  frequently  ciliated,  and  at  the  bases 
of  the  retractor  muscles  u  heaped  up  and  modified  idto  the  repro- 
ductive organs.  The  ectoderm  is  in  some  genera  modified  to  form 
certain  excretory  glands,  which  usually  take  the  form  of  papillae  with 
an  apical  opening.  These  papillae  ^ve  the  surface  a  roughened 
aspect;  the  use  of  thdr  secretion  is  unknown.  They  are  best 
developed  in  Pkyscosoma. 

When  the  body  of  a  Sipunculoid  is  opened,  it  is  seen  that  the  body- 
cavity  is  spacious  and  full  of  a  corpusculated.  fluid,  in  which  the 
various  organs  of  the  body  float.    The  most  conspicuous  of  these  is 
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SIQUIJOR— SIR 

n  Ihe  En^llih  [      SIR  (Fr.  tirt,  li 


UMti,  "  old  "I,  s  liile  oi  bonoui.    Ai  ■  definite 

I  ityle  II  It  non  nmfinnl  in  Ibc  dominioni  of  Ibe  British  crown 

I  to  baronets,  knights  ol  the  varioui  ordcn,  ud  kolgbta  hAchelor 

I  I*-  LS  never  used  witfa  the  surname  only,  being  prefixed  to  tbe 

Cbristiui  nune  of  tbc  bemnr;  e-g.  Sir  Williun  Jones,    la 

fnnnil  written  address,  is  Ibe  cue  of  buonels  the 

ibbreviation  Bar',  Bart,  or  B'  Cbaionet)  it  added  alter 

theiumsme.'in  Ibe  case  ol  knighU  of  any  of  the  oiden 

the  letters  Indicaling  hii  style  (K.G.,  K.C.B,,  ic).    In 

canvenalion  a  knight  or  baronet  it  addressed  by  (be 

prefix  and  Christian  name  only  (i.g.  "Sir  Wflliani"). 

The  prefii  Sir,  like   the   French  lire,  wu  originally 

'^    applied  loosely  to  any  person  of  position  as  a  nieic 

llODOlific  diltinction  (as  Ibe  equivalent  of  ifmnixiu.  lord). 

as  it  Hill  ii  In  polite  address,  but  Seldeu  {Tilla  of 

Honor,  p,  643)  points  out  that  afl  a  dislioct  title  "  prc- 

.(    tied   la   the   Christian  names  b    QnnpcUations  and 

\  that  [n  the  reign  of  Edward  1.  It  was  "  ho  much  taken 
to  be  pared  of  their  nanus "  that  the  Jews  in  their 

*  dacuroenta  roervly  transliterated  i(,  instead  of  trans- 
lating it  by  its  Hebrew  equivaleni,  as  they  would  have 
done  in  Ibe  case  of  t.g.  the  Latin  form  ilomiiiia. 

Hcnr  inuch  earlier  this  custom  oriEinaled  il  ii  dIfiicuK,  lo 
an  mainly  in  Latin.    Muchlijht  U.  hnwevn,  Ihnnm  upon 


r  Ihe  N« 
u  obricKidy  ined  i 


itlviB  the  I 


.  „..  _  a  title  gf  bonoui  a^, 

rank,  whether  n^^  prinns  or  umple  knighlL  The 
eneh  kioR'a  »n  is  *^Sire  Loeu"  (t.  17741).  the  Fnaiish 
ng't  Mn  iV  "  Sire  Rlchanl  li  fili  le  roi  ■'  (J.  17376);    'be 

10  find  soch  Double  names  ai  "  Sre  Hubert  de  Burc  " 
.  17308.  173S7)  and  "  Sire  Hue  de  Bigol  " — 
"  Q"'  1^''  ^'E^'age  estni  dev  biiens, 


P^.       j^    KmwliaBTammaiLc   fietnv  rf  the  anterior  end   of  half  a  and  such  Kmple  knights  as  "Sire  Johand'EHte"  (Early  in 

«««™.  «n  iromlfc^inner  side!^^  introvert  is  r«11y  everted  and  the  !*"■"'■ "?'  ?"^'^'^.  <^  '^'S^!";,  "h™  V  "  «i!S  Yh™ JH 

lofioplxn  eapuKled.    The  collar  which  .uttoLnds  the  bead  is  not  fully  l™  '^'"'"•L?  ,  SeinEaorWilL  de  Mon«as.   who.  tlwraol. 

^&£  T-iicIS^OBlyofhooluareJiown.  '  ^.'^'X  '?^.  '^''^'   *"  i^' .^"fjw'A  V*^ 

'  Throufhout  the  poem,  moreover,  though  Strt  IS  Ilic  (orm 

I.  Lophophore.  12.  Codom  of  upper  lip;    it  b  coo-  commonly  used  it  islreely  interrhanged  with  Seitnor  ai 


JVamni 

SectiDao(darKilp«iU>iialiiu~iik     11.  Mouth. 
blastK  "  ikeletoa.' 


100351,  "  Sire  Hug.  de  Comi  "  Q.  10949I  and  "  MoB- 
ngnor  Hoon  de  Comi  "  ((.  10955).  Occasionally  it  is 
.laced  by  Ona    (Anaiaiu).  t.(.  Ihe  brother  of  Umis  VII. 


AuiRoiiTrES,— Stlcnka.  "  Die  Sipunculldcn."  Simpti'i  Ram 
(lUj).  and  CkaUnif  KtpaK.  xiir  (ISSJ);  Sluitcr.  NaUtrk. 
Tijiitla.  NnUrl.  Int.  ali.  and  iDlltmHnt  voTumei:  Andrews.  Slvd. 
Jikmi  mptint  U><ip.  iv.  (1887-1890);  ^Vard.  B<ill.  «ai.  Hirmrd. 
isLdSqi);  Hat9chck.'tr»./iiU.H'ini,v.(i884):  Shipley.  (PrU'l./. 
Uur.ScL  aui.  (1890).  uiil.  (189I),  and  (ulii.  tlSgi):  P.  ZkiI. 
Sk.  Lmin  (1898).  and  Willi's  Zoolovai  Rriulli.  pi.  1  (1694); 
Hsni.  W«^(T^W.ilrck.Z«i(..Supp]eiiicniary.val.L      (A.  E.  S.) 

■WTUOR.  a  town  of  the  province  of  Negros  Oiienlal,  Philip- 
pine Uand*.  on  a  imall  island  of  Ihe  same  name  about  14  m. 
S.E  of  Dninagucle.  the  caiMUil  of  Ihe  province.  Pop.  (1903) 
after  ihe  anneiation  of  San  Juan,  ig.4i6.  There  ate  liiiy-four 
barrittt  of  villages  in  the  lown,  but  only  one  of  these  had  in  1903 
more  Ibaa  loao  inbabilanls.  Tbe  language  is  Bohol-Visayan, 
Tlie  principal  indtutry  it  the  raising  of  coco-nuts  and  preparing 
then  for  market.  Other  industries  are  tbe  cultivation  of  tobaccn, 
rice,  Indian  com  and  hemp,  and  Ihe  manufacture  of  iinaiiuy. 
a  coanc  benp  cloth.  Tie  idaad  it  of  coral  foimatioa;  its 
bighesi  pranl  it  about  1 700  ft. 


is^of  ventral  dde,  cnn.   n^plaotd  bj 

jn."  Will.''  (I.  US13).     Sometimes,  whert 

rcve-cord.  territorial,    the   effect    is  clwly    ap 

iniinuouswit   nan  21.    ^^|™,."gff-K^|;y  pilJ  (^^j_  ,^ 

nus  b.  It  it  notable  that  in  connexion  anl 

*  in  the  poem  usually  stands  by  it! 


'•Sytt. 


England  to  be  "  prefixed  lo  the  eipre 

of  nobility-  The  tille  that  eipressed  this  was  "  Sire  "  ot  "  Sit " 
prefixed  lo  the  Christian  name.  In  the  case  of  earls  or  barons 
it  might  be  lost  in  that  of  the  higher  rank,  though  this  was  not 
'  Certainly  not  "  from  Cyr.  «w.  a  diminutive  of  the  Ci«k  word 
riiMt"  (F.  W-  Piilev,,4/fijloryo/(k(flai'anf(n(<,  i90o.n.  2oe|, 


anslation  by  Paul  Meyer  for  the  Soc  de  I'Histoi 

•  "Who  was  of  eood  lineage  and  after  his  father  be 
>a.(.  IB6S1.    N'enleMi  mie  bien  fi  lire. 


SIRAJGANJ— SIRENIA 


ii  John  Cobhim,  L 
Ic  l«l  >U  connotil 


in  BngUnd  (see  Cehtlehaii). 

*'SLr"  txEore  tbe  Chrislion  nunc  waionlauKd  by  King  Jux 

when  he  aaltd  Ihe  ordcT. 

'    The  old  use  oi  "  Sit "  u  Ibe  It^c  of  the  dcrgy,  Rpvoer 

a  truulation  oE  dinminMS,  would  Kcm  lo  be  oE  IaIr  origif 

GuUJaanu  U  MartsduJ  even  a  high  dignitary  of  the  chur 


MJ99).    It  II 


;er): 


until  tJ 


"Miii 


norific  prefix  "  Reverend  " 
itncss  "  Sir  Hugh  Evuu," 


■eolyped 
wu  tbui  used  in  Shahespeare'i  day: 
Ihe  Welihpuwnin  rtcUarylfiKig;  findigr.   intneJuigDin 

dtmiiua,  tnembera  ot  certain  rollegea,  ledinically  still  "  derki," 
being  eatered  in  Die  booki  with  the  ilylc  ol  "  Sir  "_  without 


i"). 


In  ordioaiy  iddtta  the  title  "  Sit,"  tike  the  French  ilanjiciir, 
a  properly  applied  to  any  man  ot  napecufailily,  tccording  to 
circumatancei,  lu  uh  in  ordinaty  convirrutiaD,  u  resden 
oi  Bowell  will  iKliM,  wu  fotmerly  (u  more  cammon  than  ii 
now  the  case;  not  did  its  (mployrncnl  imply  Ihe  leut  tense  of 
inferiorily  on  the  part  of  (hose  who  UBed  il.  The  general  decay 
ol  good  mannen  that  hai  accmnpanied  the  riie  of  democncy 
in  Gieal  BHtain  has,  however,  tended  to  banish  its  use,  togelbet 
with  that  gl  other  convenient  (anna  of  politeness,  tiom  spok:en 
intercoune.  Aa  an  address  between  equals  it  has  all  but  vanished 
irom  sodil  usage,  though  it  is  still  correct  in  addressing  a  stranger 
lo  call  bim  "  Sit."  In  general  il  is  now  used  in  Great  Britain 
u  a  fotmil  style,  t.f.  in  letters  or  in  addressing  the  chairman 
of  a  meeting;  it  is  also  used  in  speaking  to  an  acknowledged 

"  Sir  "  is  also  the  style  used  in  addressing  tbe  king  or  a  prince 
of  the  blood  royal  (the  French  form  "  Sire  "  is  obsolete). 

In  the  United  Stales,  on  Ihe  other  band,  or  at  least  in  cxrUin 
parts  of  it,  the  address  is  still  commonly  used  by  people  of  all 
classes  among  themsdvea,  no /elation  of  inferiority  or  superiority 
being  in  general  implied. 

The  feminine  equivalent  of  the  title  "su-"  is  legally  "  dame" 
(doMi'iu);  but  in  otdlnaty  usage  it  is  "  Lady,"  thus  recalling 
"     original  identity  of  the   French  jit*  with   the   English 


■'  lord." 


(W,  A 


milh  were  dosed  after  the  earthquake  of  1&97.     fop.  (ijoi) 


leDcccan.  Sirdar Babadurisanlndianmilitarydisliactioni 
and  Sirdar  is  aoff  the  official  title  of  the  cmnmandcr-uKhief 

GIHEN,  a  name  derived  from  the  Greek  Sirens  (see  below)  for 
■n  acoustical  signalling  instrument  specially  used  in  lighthouses, 
&c.  (see  Lichihouse),  and  applied  by  analogy  10  certain  other 
fonni  ol  whistle.  Id  loology  the  siien  (Sim  laurlitia],  at 
"  mud-eel  "  of  the  Americans,  one  of  tbe  perennibnnchiate 
Uiled  batrachians,  it  the  type  of  the  family  SirtniJat,  chiefly 
distinguished  from  the  Pntridae  by  the  structure  of  the  jaws, 
which,  instead  of  being  beset  with  small  teeth,  are  covered  by 
■  homy  sheath  like  a  beak;  then  are,  however,  ralp-like  leeih 


side  of  the  .      . 

serted  on  ibe  splenial  bone.  The  body  it  cd-like,  black  orblackisl 
and  only  tbe  tore-limbs  are  pnacni,  but  are  feeble  and  fumishe 
with  foul  fingers.  I(  grows  to  a  length  of  thr«  feet  and  inhabit 
manhes  in  North  and  South  Carolina,  Florida  and  Teiai.  j 
second  doiely-allied  genus  of  Ibis  family  b  Plt^tiablamlHL 
diQering  in  having  a  uogle  branchial  aperture  on  each  tide  instea 


of  tbree,  and  only  three  Gngen,    The  only  qiecies,  P.  tbiabu, 
it  a  much  smaller  creature,  growing  to  sii  inches  only,  and  striated 
black  and  yellow;  it  inhabitt  Georgia  and  Florida. 
As  E.  D,  Cope  bat  fint  shown,  Ihe  siren  must  be  regarded  at 


a;  he  then 


1  fully  developed  in 


condudei  that  tb 


iat  type  of  batrachians,  which  passed 
through  a  metamorphosis  like  the  other  members  of  their  class, 
but  that  more  recently  they  have  adopted  a  permanenily  aCLUatIc 
life,  and  have  resumed  their  branchiae  by  reversion.  From 
what  we  have  taid  above  about  PreUui  and  similar  forms,  il  it 
evident  tbat  Ihe  "  perennibranchiatei "  do  not  constitute  a 
natunl  gioup. 

See  C.  D.  Cope.  "  Batiachia  ol  North  AmerKa."  Ball.  VS.  Sal- 
Uui.  No.  J4  (1M9),  p.  "J. 

SIBBHIA.  the  name  (in  reference  to  tlie  supposed  mermaid-like 
amKarance  of  these  animals  when  suckling  their  young)  of  aa 
order  of  aquaiic  placental  mammals,  Dow  represented  by  the 
manati  (or  manatee)  and  dugong,  and  till  recently  also  by  the 
rbylina.  Although  in  some  degree  approiimaling  in  eitemal 
form  to  the  Cetacea,  these  animals  diSet  widdy  in  slructuntivm 
the  members  of  that  otdet,  and  have  a  totally  distinct  ae 


vary  much  in  charancr.  In  one  ernus  (akjUina)  11 
kind  are  preient,  at  lean  in  the  adult.  In  all,  the  anienor  pan  01 
the  pataie,  and  a  ccn'nponding  surface  on  the  prolonged  symphyaia 
of  the  lower  Uw.  are  covered  with  rough  homy  plates  of  peculiar 
•tructure,  which  doubtless  aiiln  in  nuBication.  The  tongH  ia 
■null  and  fixed  uipoillion.  with  a  surface  mentbling  that  ol  the 
afoieuidplalei.  The  salivary  alindi  are  tarjely  dewloped.  The 
(wDprincipi]cavi[iea,'thefirn  of  which  ii  provided  with  a  glandular 

elonKited, conical, caecnl  udordiverticulL  IIk  intestinal  canal  is 
Ions,  and  wiih  very  muicular  walli  There  it  a  caecum,  either 
•imple,  conical,  amf  with  eilremely  Ihicli  walla,  ts  in  Haliart,  or 
clelt,  ai  in  JVarulnj.   The  apex  of  the  hcail  ia  deeply  dell  between 


aa,  owing  lo  the  oblique  poiltton  of  the  duphngm,  the 
cavoy  enend*  far  tuck  over  the  ibdomeO'  Tbt  eoiElotlii 
xaoid  caniU^  of  the  Larynx  do  not  form  %  tubmar  pm- 

uriace  of  the  cftebnjni  fev  ijid  thallow.  The  kidneys  are 
md  the  lena  abdominal.  The  uterat  ii  tMornualE,  The 
ia  Don-dcodiuie  and  diSux,  tbc  villi  being  icattei^ 
F  over  the  lurfiu  ol  the  chorion  ncept  at  the  polea.  The 
]  Yencle  diiap^ean  eariy.   Tbe  teat*  are  tm,  and  pectoral 


SIRENIA 


duf«c  a>  diflplayei 


Of  the Iwo 


■c  lou: 


Sreniuu  pan  thrii  whole  life  in  water,  being  deniana  of 
(halloir  bays,  euuaiia,  lagooni  and  large  riven,  and  dm  met 
vitb  ia  the  bigh  leia  far  away  from  shore.  Tlicir  food  comiftU 
eDllrely  ol  aquatic  planU,  dlhrr  marine  algae  or  (retlmter 
(lasB,  upon  which  [hey  browse  beneath  the  lurface.  u  the 
lermtrial  berbivtmus  DummBli  da  upon  ihe  grecD  paituri*  on 
iboR.  To  visit  these  pututa,  ihey  come  in  wiih  tbe 
fiood-tide  and  rclum  with  the  ebb.    They  arc  gtucially 

iBoEensive,  and  apparently  uninleUigent  in  di<pa»Iion. 
Tboagh  occasionally  found  iliandcd  by  Ihe  tide  i 
nia,  there  'a  no  evidence  that  they  voluntarily  leai 
the  wuer  lo  baak  or  Iced  on  Ihe  short.  The  habil  i 
tbe  dusong  of  raising  ila  round  bead  out  of  waler,  an 
canyinf  it*  young  under  the  (ore  to,  leenii  lo  have 
given  riM,  UBOng  the  early  voyagcn  In  Ihe  tndiiui  Ocean, 
lo  tbe  kcendary  beings,  half  human  and  half  Ash,  in 
■lliiMnfi  to  which  Ihe  name  Sirtnia  waa  bcsiowed  by 
Oliger.  Tbt  ipedo  now  eiiiling  ire  few.  On»  species, 
Kkylima  pt"  of  *^'  North  Pacific,  was  titemunaied 
throogb  the  agency  ol  man  during  the  iSlh  cenlury;  and 
tbe  oiben,  being-  valuable  (or  their  flesh  as  food,  for  their 
bidet.  aiHl  eqxcially  for  the  oil  obtained  from  the  thick  layer  of 
fat  which  lies  immediately  bencalh  Iheir  skin,  diniiniib  in 
DDCnben  as  civilixed  populations  occui>y  the  reports  foming 
tbeii  natural  habiut.  The  species  are  confined  to  the  trofdcal 
fcgiona  of  tbe  ihona  of  both  sides  of  Ihe  Allanlic  and  the  great 
liveiB  which  empty  themselves  into  that  ocean,  and  lo  Ibecoasli 
ol  ibc  lodian  Ocean  from  Ihe  Red  Sea  to  North  Australia. 

Aa  re^Ab  deniilion  <or  the  va;it  thereofj  the  three  modem 
feaeia  are  rrmackablr  diilereol :  and  vhile  oo  thii  and  other 


iSS 


ilated  iranivene  ridges-  The 
with  two  rid«  and  three  roots,  the  lower  wiih  an  aaaiijooai 
(poslcrior)  ri^  or  heel  and  two  roots.  The  cervical  vertebrae 
preaenc  the  anomaly  of  benvreduced  to  six  in  number,  the  uual 
venebial  foemula  bdng  C  6,  I)  15-18,  L  and  C.  a  sj-ig.  RcMrura 
of  Ihe  akuU,  formed  by  the  union  of  the  preoiaxillae  in  front  of  the 
nual  aperture,  ihofter  than  the  length  of  the  apeituic  and  icarcely 
deOecied  from  Ihe  ban^ranial  aait.  Tail  entile,  rounded  or  shoved 
ahaped.     Rudimentary  ikails  oa  Che  fore-limbs-    Caecum  clcft- 

Manatii  inhabit  the  •hoits  of,  and  Ibe  grear  riven  which  empty 
thenuelvei  iniD,  the  Atlantic  inthia  the  ticpics.    Tbe  AsKricao 

(."'  n  {if.  itMtaiauaj  lorma  arc  generally 

CI  ,  though  they  differ  but  little  from  each 

01  cten  and  in  habiu.     There  i>  aim  Ihe 

ti  Ama»n,  which  has  no  naiU.    Tbef  are 


I  the  upper  jaw  is  I 

lak-like  indaori,  directed  dt 

lied  cnttirig  edges,  which  pnjoct  a  short 
but  ia  Ihe  female,  Ihaugh  they  remua 
r  cavity,  they  are  not  enerted,  and,  the 
:h  cateodentine,  they  toon  ceaie  to  grow. 
a  second  small  dedduooi  incisor  on  each 
there  are  also  beneath  the  homy  plale 
'  portion  of  the  msodible  four  paua  of 
_h]  in  wide  Hjcket^hlce  df ■"■"■" 


la 


Eluded  in 


Fic.  I.— SkuD  of  African  H 


lati  (VauNu  icHMlnni). 
jy.  Coll.  Surgeons. 
Mohn  about  U.  but  rarelv  more 
ehaiaocrs  from  be^neiig  <d 


become  abanbed  befi 
cylindrical 


_ ,.    ilighlly    concave.      SkuD    with 

roalrum  lormcd  by  the  union  of  the  premaxlllae  in  from  of  the 
nanl  aperture,  longer  than  Ihe  aperture  itself,  bending  downwards 
at  a  lighi  angle  with  the  baai-cramal  siis,  and  encloung  Ihe  sockets 
nf  tiv  lafv*  luaks-  Anterior  part  of  iIk  lower  jaw  bent  down  in  a 
I  manner.  Vertdirae!  C  ;,  D  ia-19,  Land  CjD.  Tail 
.  -    .L .  _  ...I.  ,...    _..i  ...  .  _  inied lateral hAes. 


broadWootdied  in  the  middle  Ene,  with 

No  nails  on  tbe  foie-IImba.    Caecum  dni 

■enled  by  A.  UAenSdcWr  from  the  Red  ben.  a.  aiifnic  irom  coe 

IndianseasandJf.aiulraJiifnnBAuBnlia.    (See  DuaoNC.) 

The  last  genus  is  represented  only  by  tbe  eninct  Kkjtmt  pMi, 
of  Bering  Sea,  in  which  there  were  no  teeth,  their  place  bemg  nipplied 
functionally  by  the  dense,  strongly-ridged,  homy  mouth-plates. 
Premajdilary  rostrum  about  as  long  aa  the  anterior  narial  aperture, 
and  moderately  deflected.    Vertebrae:  C  7,  D  I},  L  and  C 


id  very  imall  in  proportion 


>  Ihe  body.    Tail  with  two  lateral 


ly, 


probably  tropical  regions,  and  extending  from  the  iliocene  to  Ihe 
Eoceneepoch,  IntbeFlioceneof Europe thegroupisrepresenlcdby 
FtUiitaOiirMim.  In  Ihe  Miocene  by  lltlarilluniim.  and  to  Ihe  O&tfr- 
cene  by  HtHUitnym:  tbe  liner  having  an  acelabulir  cavlly  10  the 

somewhat  nuidii-like  deniilion,  although  there  are  few  cheek-teelli, 
there  is  a  trannlion  through  the  other  two  genera  to  Jfnficnri: 
FaiindStriMM  having  a  large  pwr  of  tusk-nke  upper  leeth.  In 
MMIiirium  milk-mdsrs  wer:  developed.  In  Utcnm.  of  the 
Betgian  Miocene  the  leeth  were  diflerentialed  into  i.  |,p.  I.tn-l. 
Remainsof  several  early  types  of  drenians  have  been  obtained  from 
Ihe  Eocene  dcpoeils  of  £i^pt.  The  least  generalised  of  these  b 
EsjiVot,  an  animal  differing  Irom  the  modem  forms  chiefly  by  Ihe 
retention  of  trices  oC  Ihe  second  and  third  pairs  of  incisors  and  of  Ihe 
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canines,  and  the  somewhat  less  degree  of  reduction  In  the  pelvfs, 
which  has  a  complete  acetabulum  tor  the  head  of  the  femur.  The 
front  teeth  (incisors  and  canine)  have,  however,  been  thrust  to  the 
sides  of  the  iaw,  possibly  to  make  room  for  a  horny  plate  on  the 
palate.  In  tne  somewhat  earlier  Eotherium  the  incisors  and  canines 
are  larg^  and  occupy  the  normal  position  in  the  front  of  the  jaws; 
while  the  pelvis  has  a  closed  obturator  foramen  and  a  complete 
acetabulum,  suggestive  that  a  functional  thigh-bone  or  femur  was 
still  retained.  The  most  primitive  member  ofthe  group  with  which 
we  are  yet  acquainted  is  the  very  imperfectly  known  Proraslomus, 
from  the  Eocene  of  the  West  Indies,  in  which  a  complete  and  fully 
differentiated  dentition  is  accom^nied  by  the  absence  of  that  de- 
flection of  the  front  part  of  the  jaws  which  constitutes  one  of  the 
most  striking  features  of  all  the  foregoing  representatives  of  the 
order; — a  feature  which  Dr  C  W.  Andrews  nas  pointed  out  must  be 
of  great  value  to  short-necked,  long-bodied  creatures  feeding  on  the 
heroage  at  the  tx>ttom  of  the  water  in  whkh  they  dwell. 

The  foregoing  Egyptian  fossil  sircnians  afford  important  evidence 
with  regard  to  the  ancestry  of  the  order.  Many  years  a^o  it  was 
suggested  by  the  French  naturalist  de  Blainvillc  that  the  Strenia  are 
related  to  the  Proboscidca.  This  is  supported  by  the  occurrence  of 
the  remains  of  some  of  the  most  primitive  sirenians  with  those  of  the 
most  primitive  proboscideans  in  the  Eocene  formations  of  Egypt; 
confirmatory  evidence  being  yielded  by  the  similarity  of  the  brain 
and  to  some  extent  of  the  pelvis  in  the  ancestral  forma  of  the  two 
groups.  As  regards  the  living  members  of  the  two  groups,  both  have 
pectoral  teats,  abdominal  testes,  and  a  cleft  apex  to  the  heart; 
while  the  check-teeth  of  the  sirenians  are  essentially  of  the  same 
type  as  those  of  the  early  proboscideans  There  seems  also  to  be  a 
certain  similarity  in  the  mode  of  succes«on  of  the  teeth  in  the  more 
specialized  members  of  the  two  groups,  although  in  the  sirenians  this 
specialization  has  displaj^ed  itself  in  an  abnormal  augmentation  of  the 
number  of  the  teeth,  while  in  the  proboscideans,  on  the  other  hand, 
it  has  taken  the  form  of  an  increase  in  thecompleidty  of  the  individual 
teeth,  especially  those  at  the  hinder  part  of  the  series.  Finally, 
although  the  Proboscidca  have  a  dcciduate  and  the  Sirenia  a  zonary 
nondeciduate  placenta,  yet  there  are  certain  similarities  in  the 
structure  of  this  organ  u  the  two  groups  which  may  indicate  genetic 
affinity. 

Literature.— O.  Thomas  and  R.  Lydekker,  "  On  the  Number  of 
Grinding-Tceth  possessed  by  the  Manatee,"  Proc.  lool.  Soc.  (1897); 
G.  R.  Lepsius,  Halitherium  sckinzi,  die  fossile  Sirene  des  Mainzer- 
Beckens/'  Abhandl.  MiUelrhein.  Gtol.  Vereins  fi88i  and  18S2):  O. 
Abel.  "  DieSirenendcr  mediterranen  Tertifirbilaungen  Osterrekrhs," 
Abhandl.  k.  k.  geol.  Reichsanslalt,  Wien^  vol.  xbc.  (1904);  and  "  Ober 
Halitherium  htUunense^  eine  Ubcrgangsform  zur  Cattung  Mftaxv' 
therium,"  Jakrbueh  k.  k.  leol,  Reichsanstalt,  Wien,  vol.  Iv.  (1905); 
C.  W.  Andrews,  Descriptive  Catalogue  oftke  VerteimUafrom  the  Fayum 
(British  Museum,  1906).  (R.  L.*) 

SIRENS  (Gr.  Xa/iQms),  in  Greek  mythology,  the  daughters  of 
Phorcys  the  sea-god,  or,  in  later  legend,  of  the  river-god  AcheloOs 
and  one  of  the  nymphs.  In  Homer  they  are  two  in  number  (in 
later  writers  gener^dly  three);  their  home  is  an  island  in  the 
western  sea  between  Aeaea,  the  island  of  Circe,  and  the  rock  of 
Scylla.  They  are  nymphs  of  the  sea,  who,  like  the  Lorelei  of 
German  legend,  lured  mariners  to  destruction  by  their  sweet 
song.  Odysseus,  warned  by  Circe,  escaped  the  danger  by 
stopping  Uie  ears  of  his  crew  with  wax  and  binding  himself  to 
the  mast  until  he  was  out  of  hearing  {Odyssey  juj.).  When  the 
Argonauts  were  passing  by  them,  Orpheus  sang  so  beautifully 
that  no  one  had  ears  for  the  Sirens,  who,  since  they  were  to  live 
only  until  some  one  heard  their  song  unmoved,  flung  themselves 
into  the  sea  and  were  changed  into  sunken  rocJks  ( Apollodorus  i. 
9;  Hyginus,  Fab.  141).  They  were  said  to  have  been  the 
playmates  of  Persephone,  and,  after  her  rape  by  Pluto,  to  have 
sought  for  her  in  vain  over  the  whole  earth  (Ovid,  Mctam.  v. 
552).  When  the  adventures  of  Odysseus  were  localized  on  the 
Italian  and  Sicilian  coasts,  the  Sirens  were  transferred  to  the 
neighbourhood  of  Neapolis  and  Surrentum,  the  promontory  of 
Pelorum  at  the  entrance  to  the  Straits  of  Messina,  or  elsewhere. 
The  tomb  of  one  of  them,  Parthenope,  was  shown  in  Strabo's 
(v.  p.  246)  time  at  Neapolis,  where  a  gymnastic  contest  with  a 
torch-race  was  held  in  her  honour. 

Various  explanations  are  given  of  the  Sirens.  As  sea-nymphs, 
they  represent  the  treacherous  calm  of  ocean,  which  conceals 
destruction  beneath  its  smiling  surface;  or  they  signify  the 
enervating  influence  of  the  hot  wind  (compare  the  name  Sirius), 
which  shrivels  up  the  fresh  young  life  of  vegetation.  Or,  they 
symbolize  the  magic  power  of  beauty,  eloquence  and  song; 
hence  their  images  are  placed  over  the  graves  of  beautiful  women 
and  .maidens^  of.  poets  and  .orators  (Sophocles,  Isocrates). 


Another  conception  of  them  is  that  of  singers  of  the  lament  for 
the  dead,  for  which  reason  they  are  often  used  in  the  adornment 
of  tombs,  and  represented  beating  their  breasts  and  tearing  their 
hair  or  playing  the  flute  or  lyre.  In  early  art,  they  were  repre- 
sented as  birds  with  the  heacU  of  women;  hter,  as  female  figures 
with  the  legs  of  birds,  with  or  without  wings. 

See  H.  Schradcr,  Die  Sirenen  (1868);  Preller-Robert,  Crieckisckt 
Mythologie  (1894),  pp.  614-616;  G.  Weicker,  De  Sirenibus  quaes' 
tiones  saeclae  ^LeipiiEig.  1895),  in  which  the  writer  endeavours  to 
show  that  the  Sirens,  lilce  tm  Harpies,  were  orifpnaUy  the  souls  of  the 
dead,  their  employment  on  tombstones  expressing  the  desire  to  find  a 
permanent  abode  for  the  souls;  and  Der  Seelenvoed  in  der  alien 
JAteratur  und  Kunst  (1902),  urith  bibliography;  J.  E.  Harrison, 
Myths  of  the  Odyssey  (1882),  Ifythology  and  Monuments  of  Athens 


Academy,  Nos.  484,  486,  a87  (1881);  A.  Baumeister,  Denkmaler  des 
klassischen  Altertums,  iii.  (1888). 

8IRGUJA,  or  Surguja,  one  of  the  Chota  Nagpur  feudatory 
states,  which  was  transferred  in  1905,  from  Bengal  to  the  Central 
Provinces.  It  is  bounded  on  the  N.  by  the  state  of  Rewa  and  the 
districts  of  Mirzapur  and  Ranchi,  on  the  E.  by  Ranchi,  on  the 
S.  by.  the  BUaspur  district  of  the  Central  Provinces  and  the 
states  of  Udaipur  and  Jashpur,  and  on  the  W.  by  the  state  of 
Korea.  It  is  very  hilly,  with  elevated  table-lands  affording  good 
pasttuage,  and  cut  up  by  numerous  ravines.  The  rivers  are  the 
Kanhar,  Rer,  Mahan,  Sone  and  Sankh,  the  last  being  formerly 
known  as  the  Diamond  river.  Hot  springs  exist  in  the  state. 
Extensive  sdl  forests  cover  a  large  area,  affording  shelter  to 
herds  of  wild  elephant,  bison,  and  many  sorts  of  deer,  and  also 
to  tigers,  bears  and  other  beasts  of  prey.  Area,  6089  sq.  m.; 
pop.  (1901)  351,0x1;  estimated  revenue,  £8000.  The  residence 
of  the  maharaja  is  at  Bisrampur. 

SIRHIND,  a  tract  of  land  in  the  Punjab,  India.  It  consists 
of  the  north-eastern  portion  of  the  plain  between  the  Jumna  and 
,  Sutlej  riverS)  and  is  watered  by  the  Sirhind  canaL  Sirhind  is  not 
an  administrative  division,  but  historically  the  name  includes  the 
districts  of  Umballa,  Ludhiana,  and  Ferozcpore,  together  with 
the  states  of  Patiala,  Jind  and  Nabha. 

The  Sirhind  canal  serves  the  Umballa  and  Ludhiana  districts, 
and  the  Patiala,  Jind  and  Nabha  states.  It  draws  its  waters 
supply  from  the  Sutlej  near  Rupar,  where  the  head-works  are 
situated.  The  canal,  which  was  opened  in  1882,  has  $3^  Of  of 
main  and  branch  canals,  and  irrigates  nearly  2000  sq.  m. 

The  town  of  ^Sirhind,  in  the  state  of  Patiala,  had  a  i>opulation 
in  1901  of  54x5.  It  is  of  very  early,  but  uncertain,  foundation, 
and  had  a  period  of  great  prosperity  under  the  Moguls:.  Its 
ancient  ruins  cover  a  large  extent,  and  include  two  fine  domed 
tombs  of  the  X4th  century.  It  is  held  accursed  by  the  Sikhs, 
owing  to  the  barbarous  murder  of  the  son  of  Guru  Govind  by  the 
Mahommedan  goveriior  in  1704. 

SIRICIUS,  pope  from  December  384  to  November  399,  suc- 
cessor of  Damasus.  Sificius  was  averse  from  countenancing  the 
influence  of  the  monks,  and  did  not  treat  Jerome  with  the  favour 
with  which  he  had  been  honoured  by  preceding  popes,  with  the 
result  that  Jerome  left  Rome  and  settled  at  Bethlehem.  Some 
years  later,  however,  Siridus  condemned  the  anti-ascetic  doctrines 
of  Jovinianus.  Several  of  the  decretal  letters  of  Siricius  are 
extant,  in  which,  at  the  request  of  certain  groups  of  Western 
bishops,  he  sets  forth  the  rules  of  ecclesiastical  disdph'ne.  It 
was  under  his  pontificate  that  a  general  council  was  a>nvened  at 
Capua  in  391,  at  which  various  Eastern  affairs  were  brought 
forward,  llieophilus,  bishop  of  Alexandria,  at  tl^e  request  of 
Siricius,  had  two  important  disputes  settled  by  two  councils 
held  in  393  at  Cacsarea  and  Contantinople,  relating  respectively 
totheseesof  AntiochandBostra.  The  council  of  Capua,  inspired 
by  the  pope,  deferred  to  the  council  of  Macedonia  the  affair  of 
Bonosus,  bishop  of  Sardinia,  who  had  been  accused  of  heresy. 
To  safeguard  the  authority  of  the  Holy  See  over  the  bishops  of 
Illyricum,  Siricius  entrusted  bis  powers  to  the  bishop  of  Thes* 
salonica,  who  was  henceforth  the  vicar  of  the  pope  in  those 
pr6vinces.  In  386  Siricius  had  protested  against  the  attitude  of 
Bishop  Ithadus,  the  accuser  of  Prisdllian,  and  this  protest  be 
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Rsolutdy  imintained,  althoogli  he  disapproved  of  the  doctrines 
taught  ^  the  Spaiiish  doctor.  It  was  during  his  pontificate 
that  the  last  attempt  to  xevive  paganism  in  Rome  was  made 
(392-394)  hy  Nimmarhus  Flavianus.  Siridtis  died  on  the  36th 
ol  November  399.  (L,  D.*) 

SIBKAR  (Persiaii  sarkar,  meaning  **  head  of  affairs  ")f  a  term 
used  in  India  in  three  distinct  senses;  for  the  government  or 
aapremc  authority,  for  a  division  of  territory  under  the  Moguls, 
otherwise  spdt  drear  iq.v.),  and  for  a  head  savant  in  Bengal. 

SIRMIO,  a  promontory  at  the  southern  end  of  the  Lacus 
Benacus  (Lake  of  (jarda),  projecting  2I  m.  into  the  lake.  It  is 
celebrated  from  its  coimexion  with  Catullus,  for  the  large  ruins 
of  a  Roman  viQa  on  the  promontory  have  been  supposed  to 
be  his  country  honse.  A  post-station  bearing  the  name  Sirmio 
stood  on  the  high-road  between  Brixia  and  Verona,  near  the 
southern  shore  of  the  lake.  On  the  shore  bdow  is  the  little 
village  of  Sermione,  with  sulphur  baths. 

SIRHOHD,  JACQUES  (1559-1651),  French  scholar  and  Jesuit, 
was  bom  at  Riom,  Auvergne,  on  the  12th  or  the  22nd  of  October 
1559.  He  was  educated  at  the  Jesuit  College  of  Billom;  having 
been  a  novice  at  Verdun  and  then  at  Pont-i-Mousson,  he  entered 
into  the  order  on  the  a6th  of  July  1576.  After  having  taught 
rhetoric  at  Paris  he  resided  for  a  kmg  time  in  Rome  as  secretary 
to  R.  P.  Aquaviva  (r  590-1608);  in  1637  he  was  confessor  to 
Loois  XIII.  He  died  on  the  7th  of  October  1651.  Father 
Sirmond  was  a  most  industrious  schdar,  and  his  criticisms  were 
as  enlightened  as  was  possible  for  a  man  living  in  those  times. 
He  bcoo^t  out  many  editions  of  Latin  and  Byzantine  chronicfers 
of  the  middle  ages:  Ennodius  and  Flodoard  (1611),  Sidonius 
Apollinaris  (1614),  the  life  of  St  Leo  IX.  by  the  archdeacon 
Wibert  (1615),  Marcellinus  and  Idatius  (16x9),  Anastasius  the 
fibraxiaii  (1620),  Euaebius  of  Caesarca  (1643),  Hincmar  (1645), 
Hrabanus  Maurus  (1647),  Rufinus  and  Loup  de  Ferri^cs  (1650), 
ftc:,  and  above  all  his  edition  of  the  capitularies  of  Charles  the 
Bald  {Karati  Cahi  et  successorum  aliquot  Franciae  regtim  capUula, 
1623)  and  of  the  councils  of  andcnt  France  (Cmuilia  antiqttae 
Caliice,  1629,  3  vols.,  new  ed.  incomplete,  1789).  An  essay  in 
which  be  denies  the  identity  of  St  Denis  of  Paris  and  St  Denis  the 
Aieopagite  (1641),  caused  a  very  lively  controversy  from  which 
Ids  opinion  came  out  victorious.  His  O^avoria,  where  this  essay 
b  to  be  found,  as  well  as  a  description  in  Latin  verse  of  his 
^poyage  from  Paris  to  Rome  in  1590,  have  appeared  in  5  vols. 
(1696;  new  ed.  Venice,  1728).  To  him  is  attributed,  and  no 
doubt  correctly,  Elogia  di  cardinale  Baronio  (1607). 

See  the  BibiiMqui  des  Phres  de  la  CompagiUe  de  Jisus  by  Father 
Carioa  Sommervogd,  tome  viL  (1896). 

SnUiUR,  or  Saxmor  (also  called  Nahan,  after  the  chief  town), 
a  native  state  of  India,  within  the  Punjab.  It  occupies  the  lower 
langes  of  the  Himalaya,  between  Simla  and  Mussoorie.  Area 
X 198  sq.  m.  The  state  is  bounded  on  the  N.  by  the  hill  states  of 
Balsan  and  Jubbal,  on  the  E.  by  the  British  district  of  Dehra  Dun, 
from  which  it  is  separated  by  the  rivers  Tons  and  Jumna,  on  the 
S.W.  by  Umballa  district,  and  on  the  N.W.  by  the  states  of 
Patiala  and  KeonthaL  Except  a  very  small  tract  about  Nahan, 
the  dncf  town  and  residence  of  the  raja,  on  the  south-western 
extremity,  where  a  few  streams  rise  and  flow  south-westWard  to 
the  Saiaswati  and  Ghaggar  rivers,  the  whole  of  Sirmur  lies  in 
the  basin  of  the  Jumna,  which  recdves  from  this  tract  the  Giri 
and  its  feeders  the  Jalal  and  the  Palur.  The  Tons,  the  great 
western  arm  oi  the  stream  called  lower  down  the  Jumna,  flows 
along  the  eastern  boundary  of  Sirmur,  and  on  the  right  side 
receives  from  it  the  two  saasJl  streams  Minus  and  Nairai.  The 
surface  generally  dfflinfs  in  elevation  from  north  to  south; 
the  chief  elevations  on  the  northern  frontier  (Chor  peak  and 
ttaxioa)  are  about  x  2,000  ft.  above  the  sea.  llie  valley  of  the 
Klaarda  Dun,  which  forms  the  southern  part  of  the  state,  is 
booiided  on  the  S.  by  the  Siwalik  range,  the  hills  of  which  are 
of  reoeet  formation  and  abound  in  fossil  remains  of  large  verte- 
brate animals.  Though  the  rocks  of  Sirmur  consist  of  formations 
BsoaOy  metalliferous,  the  yidd  of  mineral  wealth  is  small.  The 
forests  are  very  dense,  so  much  so  that  the  sportsman  finds 
difficahy  in  making  his  way  through  them  in  seairch  of  deer  and 


other  game,  with  which  they  abound.  The  climate  of  Sirmur 
varies  with  the  devation;  the  northern  extremity  has  very  littl6 
rain;  but  large  and  excellent  crops  are  everywhere  to  be  obtained 
by  irrigation.  The  population  in  190X  was  135,687,  showing 
an  increase  of  9%  in  the  decade.  Estimated  gross  revenue, 
£40,000.  The  chief,  whose  title  is  raja,  is  a  Rajput  of  high  lineage. 
The  raja  Shamsher  Perkash,  G.C.S.I.,  who  died  in  1898,  ruled 
with  remarkable  ability  and  success.  A  younger  son  conmianded 
the  Imperial  Service  sai^>eT8  in  the  Tir^  campaign  <rf  1896-97, 
and  was  rewarded  with  the  rank  of  honorary  captain  in  the 
Indian  army  and  the  distinction  of  C  J.£.  Attempts  have  been 
made  to  establish  an  iron  foundry,  and  to  devdop  mines  of  slate 
and  mica. 

The  town  of  Nahan  is  situated  about  40  m.  S.  of  Simla,  3057  ft. 
above  the  sea-levd.  The  palace  of  the  raja  and  several  other 
houses  are  built  of  stone  iii  European  st^.  It  had  a  population 
in  190X  of  6256. 

SIROCCO,  a  naine  applied  to  two  quite  distinct  types  of  local 
wind.  The  first  type  is  the  characteristic  wind  of  the  winter 
rainy  season  in  the  Mediterranean  region,  and  is  associated  with 
the  eastern  side  of  local  depression  or  <^ones,  in  which  the 
weather  is  moist,  doudy  and  rainy,  the  prevailing  directions 
being  south  and  south-east.  The  second  type  is  the  intensely  dry 
dust-laden  wind  of  the  desert  which  recdves  this  name  in  Sicily 
and  southern  Italy  e!^>ecially ,  where  the  general  direction  is  south- 
east or  south-west.  Local  winds  of  this  latter  type  recdve  a  great 
variety  of  names  in  different  parts  of  the  Mediterranean  and 
surrounding  regions  (see  Leveche,  Leste,  KhaIisin,  Simoom). 

SIROHI,  a  native  state  of  India,  in  the  Rajputana  agency. 
Area  1964  sq.  m.  The  country  is  much  broken  up  by  hills  and 
rocky  ranges;  the  AravalU  range  divides  it  into  two  portions, 
running  from  north-east  to  south-west.  The  south  and  south-east 
part  of  the  territory  is  mountainous  and  rugged,  containing  the 
lofty  Mount  Abu,  an  isolated  mass  of  granite  rock,  culminating  id 
a  cluster  of  hills,  enclosing  several  valleys  surroimded  by  rocky 
ridges,  like  great  hollows.  On  both  sides  of  the  Aravallis  the 
country  is  intersected  with  numerous  water  channels,  which 
run  with  considerable  force  and  volume  during  the  height  of 
the  rainy  season,  but  are  dry  for  the  greater  part  of  the  year. 
The  only  river  of  any  importance  is  the  Western  Banas.  A 
large  portion  of  the  state  is  covered  with  dense  jungle,  in  which 
wild  animals,  induding  the  tiger,  bear  and  leopard,  abound. 
Many  splendid  ruins  bear  witness  to  the  former  prosperity  and 
dvilization  of  the  country.  The  dimate  is  on  the  whole  dry; 
in  the  south  and  east  there  is  usually  a  fair  amoimt  of  rain. 
On  Abu  the  average  aimual  rainfall  is  about  64  in.,  whereas  in 
Erinpura,  less  than  50  m.  to  the  north,  the  average  fall  is  only 
between  12  and  13  in.  Pop.  (1901)  154,544,  showing  a  decrease 
of  17%. in  the  decade,  due  to  the  results  of  famine.  Gross 
revenue  £28,000,  tribute  £450. 

During  the  early  years  of  the  X9th  century,  Sirohi  suffered 
much  from  wars  with  Jodhpur  and  the  wild  Mina  hill  tribes. 
The  protection  of  the  British  was  sought  in  x8i  7 ;  the  pretensions 
of  Jodhpur  to  suzerainty  over  SiroM  were  disallowed,  and  in 
1823  a  treaty  was  conduded  with  the  British  government. 
For  services  rendered  during  the  Mutiny  of  1857  the  chief 
received  a  remissioii  of  half  his  tribute.  The  chief,  whose  title 
is  maharao,  is  a  Deora  Rajput  of  the  Chauhan  dan,  and  claims 
descent  from  the  last  Hindu  king  of  Ddhi  The  state  is  tiavened 
by  the  Rajputana  railway. 

The  town  of  Sirohz  is  28  m.  N.  of  Abu-road  station.  Pop. 
(1901)  5651.  It  has  manufactures  of  Sword-blades  and  other 
weapons.  The  Crosthwaite  hoH>ital,  which  is  built  and  equipped 
on  modem  prindples,  was  <^ned  by  Sir  Robert  Crosthwaite  in 
December  1897. 

SIRSA,  a  town  of  British  India,  hi  Hissar  district  of  the 
Punjab,  situated  on  a  dry  bed  of  the  river  Ghaggar,  and  on  a 
branch  of  the  Rajputana  railway,  midway  between  Rewari  and 
Ferozepur.  Pop.  (1901)  15,800.  It  occupies  an  andent  site,  and 
was  refounded  in  1837  as  the  head-quartersof  a  British  district. 
It  is  an  important  centre  of  trade  with  Rajputana,  and  has  manu- 
factures of  cotton  doth  and  pottery.    The  former  distria  of 
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Sirsa  was  part  of  the  territoiy  conquered  from  the  Mahrattas 
in  1803,  when  it  was  almost  entirely  uninhabited.  It  required 
reconquering  from  the  Bhattis  in  18x8;  but  it  did  not  come  under 
British  administration  until  1837.  During  the  Mutiny  of  1857 
Sirsa  was  for  a  time  wholly  lost  to  British  rule.  On  the  restoration 
of  order  the  district  was  administered  by  Punjab  officials,  and  in 
the  following  year,  with  the  remainder  of  the  Delhi  territory,  it 
was  formally  annexed  to  that  province.  In  1884  it  was  sub- 
divided between  the  districts  of  Hissar  and  Ferozepur. 

SIS  (anc  Sision  or  Siskia^  later  Flaviopolis  or  Flatdas),  the 
chief  town  of  the  Khozan  sanjak  of  the  Adana  vilayet  of  Asiatic 
Turkey,  situated  on  the  left  bank  of  the  Kirkgen  Su,  a  tributary 
of  the  JihOn  (Pyramus)  and  at  the  south  end  of  a  group  of  passes 
leading  from  the  Anti-Taurus  valleys  to  the  Cilician  plain  and 
Adana.  It  was  besieged  by  the  Arabs  in  704  bi^t  relieved  by  the 
Byzantines.  The  Caliph,  Motawakkil  took  it  and  refortified  it; 
but  it  soon  returned  to  Byzantine  hands.  It  was  rebuilt  in  11 86 
by  Leo  II.,  king  of  Lesser  Armenia,  who  made  it  his  capital. 
In  1374  it  was  taken  and  demolished  by  the  sultan  of  Egypt, 
and  it  has  never  recovered  its  prosperity.  It  is  now  only  a  big 
village  of  some  3000  inhabitants.  It  has  had,  however,  a  great 
place  in  Armenian  ^desiastical  history  from  the  times  of  St 
Gregory  the  Illuminator  to  our  own.  Gregory  himself  was  there 
consecrated  the  first  Catholicusin  a.d.  367,  but  transferred  his  see 
to  Vagarshabad  (Echmiadzin,  Etchmiadzin),  whence,  after  the 
fall  of  the  Arsadds,  it  passed  to  Tovin.  After  the  constitution 
of  the  kingdom  of  Lesser  Armenia,  the  catholicate  returned  to 
Sis  (1294),  the  capital,  and  remained  there  150  years.  In  1441, 
Sis  having  fallen  from  its  hig!h  estate,  the  Armenian  dergy 
proposed  to  remove  the  see,  and  on  the  refusal  of  the  actual 
CathoUcus^  Gregory  IX.,  installed  a  rival  at  Echmiadzin,  who, 
as  soon  as  Selim  I.  had  conquered  Greater  Armenia,  became  the 
more  widely  accepted  of  the  two  by  the  Armenian  church  in  the 
Ottoman  empire.  The  Catholitus  of  Sis  maintained  himself 
neverthdess,  and  was  supported  in  his  pretensions  by  the  Porte 
up  to  the  middle  of  the  19th  century,  when  the  patriarch  Nerses, 
declaring  finally  for  Echmiadzin,  carried  the  government  with 
him.  In  1885  Sis  tried  to  declare  Echmiadzin  schismatic,  and 
in  1895  its  dergy  took  it  on  themsdves  to  dect  a  Catholicus 
without  reference  to  the  patriarch;  but  the  Porte  annxdled  the 
dection,  and  only  allowed  it  six  years  later  on  Sis  renouncing  its 
pretensions  to  independence.  The  present  Catholicus  has  the 
right  to  prepare  the  sacred  myron  (oil)  and  to  preside  over  a 
synod,  but  is  in  fact  not  more  than  a  metropolitan,  and  regarded 
by  many  Armenians  as  schismatic.  The  lofty  castle  and  the 
monastery  and  church  built  by  Leo  II.,  and  containing  the 
coronation  chair  of  the  kings  of  Lesser  Armenia,  are  inter- 
estmg.  (D.  G.  H.) 

SISAL  HEMP,  or  Henequen,  of  Florida  and  the  Bahamas, 
thepToductol  A  gaverigidafV&netysisalana,  a  native  of  Yucatan, 
but  found  in  other  parts  of  Central  America  and  distributed  to 
the  West  Indies,  where  it  is  being  increasingly  cultivated. 

Agave  iq.v.)  is  a  member  of  the  order  Amaryllidaceae;  and 
a  well-known  spedes  of  the  genus.  Agave  americana,  the  century 
plant,  will  suggest  the  habit  of  the  sisal  hemp,  which,  however, 
differs  in  the  absence  of  prickles  along  the  margin  of  the  fleshy 
leaf.  After  six  or  seven  years  the  flowering  stalk  or  "  pole  " 
devdops  from  the  centre  of  the  leaf<luster,  and  grows  to  the 
height  of  1 5  or  20  ft.  The  flowers  are  borne  in  dense  dusters  at 
the  ends  of  short  lateral  branches,  and  doscly  resemble  those  of 
Agave  americana.  After  they  have  begun  to  wither,  buds  are 
devdoped  from  the  point  of  union  with  the  flower-stalk;  these 
form  tiny  plants,  which,  when  several  inches  long,  become 
detached  and  fall  to  the  ground.  Those  that  fall  in  a  suitable 
place  take  root  and  are  soon  large  enough  to  transplant.  After 
flowering  the  plant  perishes,  but  is  renewed  by  suckers  springing 
from  the  base  of  the  stem;  these  suckers  are  then  planted,  and  the 
leaves  should  be  ready  for  cutting  in  about  four  years.  The  other 
method  of  planting  is  by  means  of "  pole  "  plants  just  described. 

In  collecting  the  fibre  the  leaves  are  cut  off  at  the  base,  the 
spine  at  the  top  end  removed,  and  the  leaves  carried  in  bundles 
to  the  iri****'"^     Here  two  scraping  wheels  remove  the  pulp 


from  the  leaves.  The  leaves  are  put  into  the  machine  at  one  side, 
and  delivered  dean  at  the  other.  One  half  is  deaned  by  the  &rst 
whed,  then  the  deaned  portion  is  hdd  while  the  second  wheel 
deans  the  remainder  of  the  leaf;  all  the  operations  are  auto- 
matically performed.  In  Yucatan,  the  leaves  measure  from 
4  to  5  ft.  in  length,  about  4  in.  in  width,  and  |  in.  in  thickness. 
They  are  lance-shaped  and  weigh  from  i)  lb  to  i]  lb  on  an 
average.  As  only  about  3  to  4%  of  the  weight  is  available  for 
fibre,  the  average  yidd  of  1000  leaves  is  from  50  to  60  lb.  The 
yidd  per  acre  is  estimated  at  about  half  a  ton.  It  has  been 
proposed  to  treat  the  pulp,  &c.,  with  a  view  to  extracting  the 
chemical  substances,  but  we  are  not  aware  that. any  successful 
attempt  has  been  made.  The  fibre  is  yellowish-white,  straight, 
smooth  and  dean,  and  a  valuable  cordage  fibre  second  only  to 
manila  fibre  in  strength.  It  is  used  extensivdy  for  cordage  and 
binder  twine,  both  alone  and  in  conjunction  with  manila,  and  is 
also  used  for  bags,  hammocks  and  similar  artides. 

The  plants  thrive  on  arid  rocky  land,  growing,  for  instance, 
on  the  Florida  Keys  upon  the  almost  naked  coral  rock.  Their 
northern  limit  of  cultivation  is  determined  by  frost,  which  the 
plants  will  not  stand;  in  Florida  this  is  represented  by  the  line 
of  27**  N.  An  inferior  fibre  is  obtained  from  the  leaves  of  another 
species,  Agave  decipiens,  which  is  foimd  wild  along  the  coasts  and 
keys  of  Florida.  It  is  known  as  the  false  sisal  hemp,  and  can 
at  once  be  distinguished  from  true  sisal  by  its  spiny  leaf-margin. 

SISKIN  (Dan.  sidsken,  Ger.  Zeisig  and  Zeising),  long  known 
in  England  as  a  cage-bird  called  by  dealers  the  Aberdevine  or 
Abadavine,  names  of  unknown  origin,  the  PringiUa  spiuus  of 
Linnaeus,  and  Cardudis  spinus  of  modem  writers,  bdongs  to 
the  Passerine  family  FringiUidae.  In  some  of  its  structural 
characters  it  is  most  nearly  allied  to  the  goldfinch  (f.v.),  and  both 
are  placed  in  the  same  genus  by  systematists;  but  in  its  style 
of  coloration,  and  still  more  in  its  habits;  it  resembles  the  redpolls 
(d.  Linnet),  though  without  their  slender  figure,  being  indeed 
rather  short  and  stout  of  build.  Yet  it  hardly  yidds  to  them 
in  activity  or  in  the  grace  of  its  actions,  as  it  seeks  its  food  from 
the  catkins  of  the  alder  or  birch,  regardless  of  the  attitude  it 
assumes  while  so  doing.  Of  an  olive-green  above,  deeply  tinted 
in  some  parts  with  black  and  in  others  lightened  by  yellow,  and 
beneath  of  a  yellowish-white  again  marked  with  black,  the  male 
of  this  spedes  has  at  least  a  becoming  if  not  a  brilliant  garb,  and 
possesses  a  song  that  is  not  unmdodlous,  though  the  resemblance 
of  some  of  its  notes  to  the  running-down  of  a  piece  of  dockwork 
is  more  remarkable  than  pleasing.  The  hen  is  still  more  soberly 
attired;  but  it  is  perhi^M  the  siskin's  disposition  to  familiarity 
that  makes  it  so  favourite  a  captive,  and,  though  as  a  cage-bird 
it  is  not  ordinarily  long-lived,  it  readily  adapts  itself  to  the  loss 
of  liberty.  Moreover,  if  anything  like  the  needful  accommodation 
be  afforded,  it  will  build  a  nest  and  therein  lay  its  eggs;  but  it 
rarely  succeeds  in  bringing  up  its  young  in  confinement.  As  a 
wild  bird  it  breeds  constantly,  though  locally,  throughout  the 
greater  part  of  Scotland,  and  has  frequently  done  so  in  En^nd, 
but  more  rardy  in  Ireland.  The  greater  portion,  however,  of 
the  numerous  bands  which  Visit  the  British  Islands  in  autumn 
and  winter  doubtless  come  from  the  Continent — ^perhaps  even 
from  far  to  the  eastward,  since  its  range  stretches  across  Asia  to 
Japan,  in  which  country  it  is  as  favourite  a  cage-bird  as  with  us. 
The  nest  of  the  siskin  is  very  like  that  of  the  goldfinch,  but 
sddom  so  neatly  built;  the  eggs,  except  in  their  smaller  size, 
much  resemble  those  of  the  greenfinch  (q.v.). 

A  lai]ger  and  more  brightly  coloured  species.  C.  spinotdes.  inhabits 
the  Himalayas,  but  the  sislcln  has  many  other  relatives  belonging 
to  the  New  World,  and  in  them  serious  modifications  of  structure, 
especially  in  the  form  of  the  bill,  occur.  Some  of  these  relatives  lead 
almost  insensibly  to  the  greenfinch  {tU  supra)  and  its  allies,  others  to 
the  goldfinch  (11/  supra),  the  redpolls  and  so  on.  Thus  the  tidcia 
perhaps  may  be  regarded  as  one  01  the  less  modified  descendants  of  a 
stock  whence  such  forms  as  those  just  mentioned  have  sfming.  Its 
striated  plumage  also  favours  this  view,  as  an  evidence  of  permanent 
immaturity  or  generalization  of  form,  since  striped  feathers  are  ao 
often  the  earliest  clothing  oi  many  of  these  birds,  which  only  get  lid 
of  them  at  their  first  momt.  On  this  theory  the  yellowbird  or  North- 
American  "  eoldfinch,"  C.  tristis,  would  teem,  with  its  immediate 
allies,  to  rank  among  the  highest  forms  of  the  group,  and  the 
goldfinch,  C  pinust  at  the  same  country,  to  be  one  of  the  ' 
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tltt  cock  of  the  former  being  geoerany  of  a  brigM  yeflow  hue,  with 
black  crown,  Uil  and  wing* — the  oat  coospicuously^  barred  with 
white,  while  neither  hens  nor  young  exhibit  any  «triationa.  On  the 
other  hand,  neither  sex  of  the  latter  at  any  age  puu  off  its  striped 
garb — the  mark,  it  may  be  pretty  safely  asserted,  of  an  inferior  stace 
of  development.  The  remaining  species  of  the  group,  mostly  South- 
American,  do  not  seem  here  to  need  partkular  notice.        (A.  N.) 

SISLET,  ALFRED  (1840-1899),  French  landscape  painter, 
was  bom  in  Paris  in  1839,  of  English  parents.  He  studied 
painting  uodcr  Glcyre,  and  was  afterwards  influenced,  fixst  by 
Corot,  and  then  by  the  impressionists  Monet  and  Renoir.  He 
worked  both  in  France  and  in  England,  and  made  the  Seine,  the 
Loing  and  the  Thames  the  subjecU  of  many  pinurcs  that  are 
rtmarkable  for  the  subtle  appreciation  of  the  most  delicate  colour 
efiects.  Success  was  not  given  him  during  his  life,  which  was 
one  of  constant  poverty  and  hard  struggle.  Purchasers  of  his 
pictures  were  few  and  far  between,  although  the  prices  rarely 
exceeded  a  few  poimds.  Only  after  bis  death,  which  occurred 
at  Moret-sur-Loing  in  1899,  did  his  work  find  appreciation, 
and  at  the  Viau  sale  in  Paris,  in  1907,  his  small  painting  of 
"The  Seine  at  Port-Marly"  realized  £653,  whilst  ten  other 
landscapes  sold  at  prices  ranging  from  £200  to  £400.  He  was 
essentiaUy  a  colourist  who,  like  Monet,  delighted  in  recording 
the  changing  effects  of  light  in  the  successive  bouxs  of  the  day ,  and 
paid  very  little  attention  to  composition  and  draughtsmanship. 
The  impressionist  exhibition  .at  the  Grafton  Galleries,  London, 
in  1905,  included  several  characteristic  examples  of  his  work. 
Stsley  is  also  represented  at  the  Luxembourg  in  the  Caillebotte 
collection. 

SISXOMBI,  JEAN  CHARLES  LEOMARD  DB  (1773-1842), 
whose  real  name  was  Simonde,was  bom  at  Geneva,  on  the  9th  of 
May  1773.  His  father  and  all  his  ancestors  seem  to  have  home 
the  name  Simonde,  at  least  from  the  time  when  they  migrated 
fxom  Dauphin6  to  Switzeriand  at  the  revocation  of  the  edict  of 
Nantes.  It  was  not  till  after  Sismondi  had  become  an  author 
that,  observing  the  identity  of  his  family  arms  with  those  of  the 
once  flourishing  Pisan  house  of  the  Sismondi,  and  finding  that 
some  members  of  that  house  had  migrated  to  France,  he  assumed 
the  omnezion  without  further  proof  and  called  himself  De 
SismondL  The  Simondes,  however,  were  themselves  citizens  of 
Geneva  of  the  upper  class,  and  possessed  both  rank  and  property, 
though  the  father  was  also  a  viUage  pastor.  The  future  historian 
was  wen  educated,  but  his  family  wished  him  to  devote  himself 
to  commerce  rather  than  literature,  and  he  became  a  banker's 
dcrk  at  Lyons.  Then  the  Revolution  broke  out,  and  as  it  affected 
Geneva  the  Simonde  family  took  refuge  in  England,  where  they 
suyed  for  eighteen  months  (i793-»794)-  Disliking,  it  is  said, 
the  climate,  they  returned  to  Geneva,  but  found  the  state  of 
affairs  still  unfavourable;  there  is  even  a  legend  that  the  head 
of  the  family  was  reduced  to  sell  milk  himself  in  the  town.  The 
greater  part  of  the  family  property  was  sold,  and  with  the  proceeds 
they  emigrated  to  Italy,  bought  a  small  farm  at  Pesda  near 
Lucca,  and  set  to  work  to  cultivate  it  themselves.  Sismondi 
worked  hard  here,  both  with  his  hands  and  his  mind,  and  his 
experiences  gave  him  the  material  of  his  fiist  book,  Tableau  de 
ragricuIiMre  toscanCt  which,  after  returning  to  Geneva,  he 
published  there  in  i8ox.  In  1803  he  published  his  TraiU  de  la 
ridkesse  commerciaU,  his  first  work  on  the  subject  of  political 
economy,  which,  with  some  differences  of  view,  continued  to 
interest  him  to  the  end  of  his  life. 

As  an  economist,  Sismondi  represented  a  humanitarian  protest 
against  the  dominant  orthodoxy  of  his  time.  In  his  first  book  he 
followed  Adam  Smith,  but  in  his  principal  subsequent  economic 
work,  N(nt9eaux  Principes  d'iconomie  politique  (1819),  he 
insisted  on  the  fact  that  economic  science  studied  the  means  of 
iocxeasing  wealth  too  much,  and  the  use  of  wealth  for  producing 
bapptncas  too  little.  He  was  not  a  socialist;  but,  in  protesting 
agunst  Ittisser  /aire  and  invoking  the  intervention  of  government 
**  to  regnlate  the  progress  of  wealth,"  he  was  an  interesting 
precursor  of  the  German  "  socialists  of  the  chair." 

Meanwhile  he  began  to  compile  his  great  HisUnre  des  Ri- 
puUiques  ItaHennes  du  moyen  Sgf,  and  was  introduced  to  Madame 
dc  Scad.    With  her  he  became  very  intimate,  and  after  being 


regulariy  enrolled  in  the  society  of  Coppet  he  was  invited  or 
commanded  (for  Madame  de  Stad's  invitations  had  something  of 
command)  to  form  one  of  the  suite  with  which  the  future  Corinne 
made  the  journey  into  Italy,  resulting  in  Corinne  itself  during 
the  years  1804-1805.    Sismondi  was  not  altogether  at  his  ease 
here,  and  he  particulariy  disliked  Schlegel,  who  was  also  of  the 
com]>any.   But  during  this  journey  he  inade  the  acquaintance  of 
the  countess  of  Albany,  Louisa  of  Stolbexg,  widow  of  Charles 
Edward,  and  all  her  life  long  gifted  with  a  singular  faculty  of 
attracting  the  affection  (Phttonic  and  other)  of  men  of  letters. 
She  was  now  an  old  woman,  and  Sismondi'a  relations  with  her 
were  of  the  strictly  friendly  character,  but  they  were  dose  and 
lasted  long,  and  they  produced  much  valuable  and  interesting 
correspondence.  In  1807  appeared  the  first  volumes  of  the  above 
mentioned  book  on  the  Italian  republics,  which  (though  his  essay 
in  political  economy  had  brought  him  some  reputation  and  the 
offer  of  a  Russian  professoiship)  fixst  made  Sismondi  prominent 
among  European  men  of  letters.    The  completion  of  this  book, 
which  extended  to  sixteen  volumes,  occupied  him,  thoufi^  by 
no  means  entirely,  for  the  next  eleven  years.    He  Uved  at  first 
at  Geneva,  «nd  delivered  there  some  interesting  lectures  on  the 
literature  of  the  south  of  Europe,  which  were  continued  from 
time  to  time  and  finally  published;  and  he  held  an  official  post — 
that  of  secretary  of  the  chamber  of  commerce  for  the  then 
department  of  Leman.  In  1813  he  visited  Paris  for  the  first  time, 
and  abode  there  for  some  time,  mixing  much  in  literary  sodety. 
Although  a  Liberal  and  in  his  earlier  days  almost  an  Anglo- 
maniac,  he  did  not  welcome  the  fall  of  the  empire.    During  the 
Hundred  Days  he  defended  Napoleon's  constitutional  Schemes 
or  promises,  and  had  an  interview  with  the  emperor  himself, 
which  is  one  of  ^the  chief  events  of  a  not  very  eventful  life. 
After  the  Restoration  he  left  Paris.    On  completing  (1817)  his 
great  book  on  the  Italian  republics,  he  undertook  (18x8)  a.  still 
greater,  the  Histaire  des  Fran^aiff  which  he  planned  on  a  vast 
scale,  uui  of  which  daring  the  remaining  twenty-three  years  of 
his  life  hepubUshed  twenty-nine  volumes.  His  untiring  industry 
enabled  him  to  compile  many  other  books,  but  it  is  on  these  two 
that  his  fame  chiefly  rests.  Tbe  earlier  displays  his  qualities  in  the 
most  favourable  light,  and  has  been  least  injuriously  affected 
by  subsequent  writings  and  investigations;  but  the  HisUnre 
des.PraniaiSt  as  a  careful  and  accurate  sketch  on  the  great  scale, 
has  now  been  supezseded.    Sainte-Beuve  has  with  benevolent 
sarcasm  sumamed  the  author  **  the  Rollin  of  French  History," 
and  the  praise  and  the  blame  implied  in  the  comparison  are  both 
perfectly  well  deserved.    In  April  1819  Sismondi  married  vi 
English  lady.  Miss  Allen,  whose  sister  was  the  wife  of  Sir  James 
Mackintosh,  and  the  marriage  appears  to  have  been  a  very  happy 
one.  His  later  years  were  chiefly  spent  at  Geneva,  in  the  politics 
of  which  city  he  took  a  great,  though  as  time  and  changes  went 
on  a  more  and  more  chagrined,  interest.   Indeed,  in  his  later  days 
he  became  a  kind  of  reactionaiy.    He  died  at  Geneva  on  the 
25th  of  June  1842. 

Besides  the  works  above  mentioned  he  had  executed  manv  others, 
his  custom  for  a  long  period  of  years  being  never  to  work  less  than 
eight  hours  a  day.  The  chief  of  these  arc  LitUraiure  du  midi  de 
r Europe  (1813),  an  historical  novel  entitled  Julia  Seoera  ou  Van  4Q2 

ii832),  Hisioire  de  la  Renaissance  de  la  liberU  en  Italie  (1832). 
listoire  de  la  ckuU  de  V empire  remain  (1835).  Pricis  de  I'kistoire 
des  Fran  fats,  an  abridgment  of  his  own  book  (1839),  with  several 
others,  chiefly  political  pamphlets. 

Sismondi's  journals  and  his  correspondence  with  Channing,  with 
the  countess  of  Albany  and  others  nave  been  published  chiefly  by 
Mile.  Mongolfier  (Pans.  1843)  ^nd  M.  de  Samt-Rcn6  Taillandier 
(Paris,  1863).  Tne  latter  work  serves  as  the  chief  text  of  two 
admirable  Lundis  of  Sainte-Beuve  (September  1863),  republuhed  in 
the  Nouveaux  Lundis^  vol.  vi. 

SISSEK  (Hungarian,  Szisxek;  Croatian,  Sisak),  a  town  of 
Croatia-Slavonia,  m  the  county  of  Agram;  situated  at  the 
confluence  of  tlie  Save  and  Kulpa,  30  m.  by  rail  S.E.  by  S.  of 
Agram.  Pop.  (1900)  7047.  Sissek  has  a  considerable  trade 
in  grain  and  timber.  Its  only  noteworthy  building  is  an  andent 
castle,  constracted  of  brick. 

As  the  vestiges  of  its  Roman  walls  tend  to  prove.Sissek  was  a 
large  and  flourishing  dty  under  Roman  rule.  Augustus  made  it 
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a  miliUry  station;  Tlbofas  choK  it  as  his  headquarters  against 
the  Pannonian  rebels;  and  from  Scptimius  Severus,  who  made  it 
the  centre  of  a  militaiy  government,  it  gained  the  name  of 
StpUmia  Sissia,  A  Segesta,  on  the  Save,  is  mentioned  by 
Appian,  and  Strabo  distinguishes  between  this  town  and  the 
neighbouring  Siscia.  It  seems  likely,  as  St  Aymour  suggests, 
that  two  towns,  the  native  Segesta  and  the  Roman  fortress 
cslled  by  Strabo  i^  Zlaiaa  ^poifptop,  ultimately  united  under  the 
single  name  of  Siscia.  In  the  3rd  century,  under  Gallienus 
and  Probus,  the  dty  contained  the  chief  imperial  mint  and 
treasury;  and  an  engraved  coffer,  found  in  Croatia,  dating  from 
the  4th  century,  and  representing  the  five  foremost  dtics  of  the 
Empire,  includes  Siscia  along  with  Rome,  Byzantium,  Carthage 
and  Nicomedia.  Its  bishopric  was  removed  to  Salona,  in  441, 
when  Attila  appeared,  and  thenceforward  the  city  declined. 
For  a  brief  period,  in  the  7th  and  8th  centuries,  the  conquering 
Slavs  made  it  one  of  their  Zupanates,  or  governments;  but  in 
the  loth  century  it  was  sacked  by  the  Magyars,  and  in  1092  its 
territories  were  bestowed  upon  the  cathedral  chapter  of  Agram 
by  Ladislaus  I.,  king  of  Hungary.  Under  the  walls  of  iu  castle, 
built  by  this  diapter  in  1544,  the  Turks  were  thrice  defeated 
in  1593.  At  a  fourth  venture  the  city  fell,  only  to  be  evacuated 
in  IS94.   It  witnessed  a  final  Turkish  defeat  in  1641. 

See  C.  de  St  Aymour,  Les  Pays  sud-damt  de  VAvtnche-Htmnne 
(X883).  ch.  iL 

'  Stirrutt  the  correlative  of  brother  (9.v.)t  a  female  in  her  relation 
to  the  other  children  bom  of  the  same  parents,  also  one  who  has 
acquired  such  relationship  by  marriage,  a  sister-in-law,  or  by 
adoption.  The  O.  Eng.  word  was  sweostor;  cf.  Dutch  zusteff  Ger. 
SckwaUft  Goth,  swislar;  in  M.  Eng.  this  appears  as  susier;  the 
Scandinavian  form  appears  in  Icei.  sysiir,  Swed.  syslor,  Dan. 
sestCTt  and  this  has  curiously  taken  the  place  of  the  true  English 
form  suster.  Outside  Teut.  are  found  Lat.  soror  for  sosor,  Skt. 
svosti;  the  origin  is  not  known,  but  it  may  be  related  with 
Skt.  svasU,  happiness,  joy.  The  Lat.  ccnsobrinuSf  which  has 
given  **  cousin,"  is  from  con-sobrinust  sosbrinus,  from  the  stem 
of  soror,  sister.  As  "  brother  "  and  "  brethren  "  are  used  for 
the  male  members  of  a  religious  body  or  community,  so  also 
is  "sister"  for  the  female  members;  more  particularly  it  is 
applied  to  the  members  of  a  female  religious  order  or  commimity, 
a  "  sisterhood,"  in  the  Roman  and  other  churches,  who  are  de- 
voted to  a  religious  life,  works  of  charity  or  mercy,  whether 
bound  by  irrevocable  vows  or  not. 

SISTERHOODS  (Modern  Ancucam).  The  dissolution  of 
religious  houses  In  England  (1536-1540)  under  Henry  VIII. 
swept  away  more  than  140  nunneries,  and  the  Anglican  Church 
was  left  without  sisterhoods  for  three  centuries.  But  as  these 
had  for  900  years  formed  part  of  her  system,  there  were  protests 
from  time  to  time  and  attempts  at  restoration.  Amongst  such 
protests,  which  generally  dwelt  a  good  deal  on  the  want  of 
provision  for*  unmarried  women,  may  be  mentioned  three  in 
successive  centuries.  The  historian  Fuller  would  have  been 
glad  "  if  such  feminine  foundations  had  still  continued,"  those 
*'  good  shee-schools,"  only  without  vows  (Bk.  vi.).  Richardson 
the  novelist,  in  Sir  Charles  Crattdison,  wishes  there  could  be  a 
Protestant  nunnery  in  every  county,  "with  a  truly  worthy 
divine,  at  the  appointment  of  the  bishop  of  the  diocese,  to  direct 
and  animate  the  devotion  of  such  a  society  ";  in  2829  the  poet 
Southey,  in  his  Colloquies  (cxiii.),  trusts  that  "  thirty  years 
hence  this  reproach  also  may  be  effaced,  and  England  may  have 
its  Biguines  and  its  sisters  of  mercy.  It  is  grievously  in  need  of 
them."  Also  smaU  practical  efforts  were  made  in  the  religious 
households  of  Nicholas  Ferrar  at  Little  Gidding,  1625,  and  of 
William  Law  at  Ring's  Cliff e,  1743;  and  under  Charles  II., 
says  Fr.  Bede,  Auiob.,  "about  12  Protestant  ladies  of  gentle 
birth  and  considerable  means"  founded  a  shortlived  convent, 
with  Sancroft,  then  Dean  of  St  Paul's,  for  director. 

Southey's  appeal  had  weight,  and  before  the  thirty  years 
had  passed,  compassion  for  the  needs  of  the  destitute  in  great 
cities,  and  the  impulse  of  a  strong  Church  revival,  aroused  a 
body  of  laymen,  among  whom  were  included  Mr  Gladstone, 
Sir  T.  D.  Adand.  Mr  A.  J.  Beresford-Hope,  Lord  Lyttdton 


and  Lord  John  Manners  (chairman),  to  exertions  which  restored 
sisterhoods  to  the  Church  of  Englknd.  On  26th  March  1845 
the  Park  Village  Community  was  set  on  foot  in  Regent's  Park, 
London,  to  minister  to  the  poor  population  of  St  Pancras.  The 
"  Rule  "  was  compiled  by  Dr  Pusey,  who  also  gave  q>iritual 
supervision.  In  the  Crimean  War  the  superior  and  other  nsters 
went  out  as  nurses  with  Florence  Nightingale.  The  community 
afterwards  united  with  the  Devonport  Sisters,  founded  by  Miss 
Sellon  in  1849,  and  together  they  form  what  is  known  as  Ascot 
Prioiy.  The  St  Thomas's  sisterhood  at  Oxford  commenced 
in  1847;  uid  the  present  mother-superior  of  the  Holy  Trinity 
Convent  at  Oxfoid,  Marian  Hughes,  dedicated  herself  before 
witnesses  to  such  a  life  as  early  as  X84X  (Liddon's  Life  1/  Dr 
Pusey,  Hi.). 

Four  sisterhoods  stand  together  as  the  larvest:  those  of  Qewcr, 
Wantage,  All  Saints  and  East  Grinstead ;  and  the  work  of  the  first 
mav  stand  as  a  specimen  of  that  of  others.  The  "  Community  of 
St  John  the  Baptist  "  at  Clewcr,  near  Windsor,  arose  in  184Q  through 
the  efforts  of  Mrs  Tennant  and  the  vicar,  afterwards  waraen  of  the 
society,  the  Rey.  T.  T.  Carter,  to  save  fallen  women.  Under  the  first 
superior,  Harriet  Monsell,  the  numbers  grew  apace,  and  are  now 
above  200.  Their  services  to  society  and  the  Church  indudc  6 
houses  for  fallen  women,  y  orphanages,  ^  dementary  and  high  schools 
and  colleges,  5  hospitals,  mission  work  in  13  oarishes  and  visiting  in 
several  ''^married  quarters  "  of  barracks.  Many  of  these  are  im- 
portant institutions,  and  thdr  labours  extend  over  a  wide  area ;  two 
of  the  settlements  are  in  India  and  two  in  the  United  Statea.  A  list 
of  26  sisterhoods  is  given  in  the  O^ial  Year-Book  ef  the  €£.  (1900)^ 
to  which  may  be  added  10  institutions  of  deaconesses,  many  of  wboos 
live  in  community  under  rule.  The  Episcopal  Church  of  Scotland  haa 
3  sisterhoods;  and  they  arc  found  also  at  Toronto,  "  Saint  John  the 
Divine  ";  Brisbane,  "  Sacred  Advent  ";  Grahamstown,  "Resurrec- 
tion"; Bioemfontcin.  "St  Mkhacl  and  All  Angels";  Maritaburg, 
"  Saint  John  the  Dtvine."  The  Year-Book  (191 1)  of  the  Protestant 
Episcopal  Church  of  America  (Anglican)  mentions  18  American  sister- 
hoods and  7  deaconess  homes  and  training  colleges. 

Practically  all  Anglican  sisterhoods  originated  in  woilcs  of 
men^,  and  this  fact  largely  accounts  for  the  rapidity  with  whidi 
they  have  won  their  way  to  the  good  will  and  confidence  of  the 
Church.  Their  number  is  believed  to  exceed  3000,  and  the  de- 
mand for  their  services  is  greater  than  the  supply.  Bishops 
are  often  their  visitors,  and  Church  Congresses,  Convocation 
and  Lambeth  Conferences  have  given  them  encouragement  and 
regulat  ion.  This  change  in  sympathy,  again,  has  gained  a  hearing 
from  modem  historians,  who  tend  more  and  more  to  discredit  the 
wholesale  defamation  of  the  dissolution  period.  This  charitable 
activity,  however,  distinguishes  the  modem  sister  from  the  nuns 
of  primitive  and  medieval  times,  who  were  cloistered  and  con- 
templative, and  left  external  works  to  deaconesses,  or  to  laywomea 
of  a  "  third  order,"  or  to  the  freer  societies  like  the  B ^guinea. 
St  Vincent  de  Paul  is  considered  to  have  begun  the  new  era  with 
his  institution  of  "  Sisters  of  Charity  "  in  1634.  Another  modem 
feature  is  the  fuller  recognition  of  family  ties:  Rule  29  of  the 
Clewcr  sisters  directs  that "  the  sisters  shall  have  free  intercourse 
with  relations,  who  may  visit  them  at  any  time."  But  in  OMSst 
essential  respects  modem  sisterhoods  follow  the  andcnt  traditions. 
They  devote  themselves  to  the  celibate  life,  have  property  iis 
common,  and  observe  a  common  rule  of  prayer,  fellowship 
and  work.  Government  is  by  a  sister  superior,  assisted  by  various 
officers.  The  warden  and  chaplain  are  clergy,  and  the  visitor 
is  commonly  a  bishop.  In  one  important  regard  there  has  been 
hesitation,  and  authorities  like  Dr  Littledale  and  Bishop  Grafton 
contend  strongly  for  the  primitive  ideal  of  the  convent  as  family, 
with  a  constitutional  government,  as  against  the  later  and  wide- 
spread Jesuit  ideal  of  the  convent  as  regiment,  with  a  theory 
of  despotic  rule  and  absolute  obedience.  If  some  early  mistakes 
in  the  restoration  of  sisterhoods  were  due  to  this  exaggerated 
doctrine  of  obedience,  the  doctrine  itself  may  be  trusted  to 
disappear  among  a  Church  and  people  accustomed  to  free  institu- 
tions and  to  respect  for  individuality. 

AuTHORiTiBS. — ^T.  T.  Carter,  Memoir  of  Harriet  Xlonsdl;  Dr  R.  F. 
Littledale,  Papers  on  "  Sisterhoods  "  in  the  Monthly  Packet  Muiy 
1874-Novcmber  1B79);  Pari.  Report  on  CotnerU,  and  Monast^lnst. 
(1870);  Lina  Eckenstein»  Woman  under  Monasticism;  Bishop 
Grafton,  Vocation.  (J.  O,  N.) 

SISTOVA  (Bulg.  Svishtov),  the  capital  of  the  department 
of  Sistova,  Bulgaria,  on  the  right  bank  of  the  Danube,  40  m.  W. 
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of  Rostchuk.'  Pop.  (iQol$),  13^406.'  Despite  the  ladc  of  railway 
commiinifation,  and  the  migration  of  the  Turkish  inhabitants 
after  the  Russo-Turkish«War  (2877-1878),  Sistova  is  an  important 
oommerdal  centre,  eatporting  wine  and  grain  and  importing 
petroleum. 

Sistova  is  identified  with  the  Roman  colony  Nowim  mentioned 
by  Ptolemy.  The  exact  site  appears  to  have  been  Staklen,  to 
the  west  of  the  present  town,  which  has  .gradually  moved  east- 
ward since  the  i6th  century,  when  it  was  almost  destroyed  in 
the  Turkish  wars.  It  was  at  Sistova  that  the  peace  of  1790  was 
signed,  by  which  the  Austrian-Turkish  boundary  was  determined. 
The  town  was  burned  in  x8io  by  the  Russians;  but  after  1820 
it  began  to  revive,  and  the  introduction  of  steam  traffic  on  the 
k)wer  Danube  (1835)  restored  its  prosperity.  The  Walachian 
town  of  Alexandria' was  founded  by  fugitives  from  Sistova  in 
X878. 

!  SISTRUH  (Gr.  o^arpoif,  Ger.  Rappd),  an  andent  Egyptian 
instrument  of  percussion  of  indefinite  musical  pitch,  a  kind  of 
metal  rattle.  The  sistrum  consists  of  a  metal  frame  in  the  shape 
of  an  egg,  fastened  to  a  handle,  frequently  surmounted  by  a 
grotesque  head  or  by  a  figure  of  the  sacred  Jioncss  Sekhet.  The 
frame  is  crossed  by  four  metal  horizontal  rods  passing  through 
holes  large  enough  to  allow  them  to  rattle  when  the  sistrum  is 
diaken,  the  rods  being  prevented  from  slipping  out  altogether 
by  little  metal  stops  in  the  shape  of  a  leaf;  sometimes  metal 
rings  are  threaded  over  the  rods  to  increase  the  jingling.  The 
sistrum  is  played  also  by  beating  it  with  a  metal  stick.  This 
andent  instrxmient  was  extensively  used  by  the  priests  in  the 
temple  of  Isis  to  attract  the  attention  of  worshippers  to  dtfTcrent 
parts  of  the  ritual.  The  Egyptians  attributed  to  it,  as  well  as 
to  the  tambourine,  the  power  of  dispersing  and  terrifying  evil 
spirits  and  more  espedzHy  the  Typhon.  Queen  Cleopatra^ 
made  use  of  a  large  number  of  sistra  at  the  battle  of  Actium 
(31  B.C.),  and  accordingly  the  instrument  was  satirically  called 
Queen  Cleopatra's  war  trumpet.  (K.  S.) 

!  SISYPHUS,  in  Greek  mythology,  son  of  Aeolus  and  Enarcte, 
and  king  of  Ephyra  (Corinth).  He  was  the  father  of  the  sea-god 
Glaucus  and  (in  post-Homeric  legend)  of  Odysseus.  He  was  said 
to  have  founded  the  Isthmian  games  in  honour  of  Melicertes, 
whose  body  he  found  lying  on  the  shore  of  the  Isthmus  of  Corinth 
(Apollodorus  iii.  4).  He  promoted  navigation  and  commerce, 
bat  was  avaridous  and  deceitful.  From  Homer  onwards  Sisyphus 
was  famed  as  the  craftiest  of  men.  When  Death  came  to  fetch 
him,  Sisyphus  put  him  into  fetters,  so  that  no  one  died  till  Ares 
came  and  freed  Death,  and  delivered  Sisyphus  into  his  custody. 
But  Sbyphus  was  not  yet  at  the  end  of  his  resources.  For  before 
be  died  he  told  his  wife  that  when  he  was  gone  she  was  not  to 
offer  the  usual  sacrifice  to  the  dead.  So  in  the  under  world  he 
complained  that  his  wife  was  neglecting  her  duty,  and  he  per- 
suaded Hades  to  allow  him  to  go  back  to  the  upper  world  and 
expostulate  with  her.  But  when  he  got  back  to  Corinth  he 
positively  refused  to  return,  until  fordbly  carried  off  by  Hermes 
(Scbc^.  on  Pindar,  O/.  i.  97).  In  the  under  world  Sisyphus  was 
compdkd  to  roll  a  big  stone  up  a  steep  hill;  but  before  it 
reached  the  top  of  the  hill  the  stone  always  rolled  down,  and 
Sayphus  had  to  begin  all  over  again  {Odyssey,  xi.  593).  The 
reason  for  this  punishment  is  not  mentioned  in  Homer,  and  is 
obscure;  according  to  some,  he  had  revealed  the  designs  of  the 
gods  to  mortals,  according  to  others,  he  was  in  the  habit  of 
atucking  and  murdering  travellers.  The  subject  was  a  common- 
place of  ancient  writers,  and  was  depicted  by  the  painter  Poly- 
goolos  on  the  walls  of  the  Lesche  at  Delphi  (Pausanias  x.  31). 
According  to  the  solar  theory,  Sisyphus  is  the  dbk  of  the  sun  that 
rises  every  day  and  then  sinks  below  the  horizon.  OCheis  see  in 
him  a  personification  of  the  waves  rising  to  a  height  and  then 
suddenly  falling,  or  of  the  treacherous  sea.  It  is  suggested  by 
Welcker  that  the  legend  is  symbolical  of  the  vain  Struggle  of  man 
in  the  pursuit  of  knowledge.  The  name  Sisyphus  is  generally 
exi^ned  as  a  reduplicated  form  of  <ro^f  (>«"  the  very  wise  "); 
Gnippe,  however,  thinks  it  may  be  connected  with  ol<nn  ("  a 

^Vtf]^,  Aau  viii.  696;  Lucan  x.  63;  Ovid,  Am,  ii.  13.  11 ; 
Mart  XIV.  54. 


goat's  skin'Of  the  reference  being  to  a  rain-charm  in  which 
goats'  skins  were  used.  S.  Reinach  {Rtvue  arckiologique,  1904)  finds 
the  origin  of  the  story  in  a  picture,  in  which  Sisyphus  was  repre- 
sented rolling  a  huge  stone  up  Acrocorinthus,  symbolical  of  the 
labour  and  skill  involved  in  the  building  of  the  Sisypheum. 
When  a  distinction  was  made  between  the  souls  in  the  under 
world,  Sisyphus  was  supposed  to  be  rolling  up  the  stone  per- 
petually as  a  punishment  for  some  offence  committed  on  earth; 

and  Various  reasons  were  invented  to  account  for  it. 

The  way  in  which  Sisyphus  cheated  I>eath  is  not  unique  in  folk- 
tales. Thus  in  a  Venetian  stoiv  the  ingenious  Beppo  tics 'up  Death 
in  a  bag  and  keeps  him  there  tor  eighteen  months;  there  is  general 
rejoicing;  nobody  dies,  and  the  doctors  are  in  high  feather.  In  a 
Sicilian  story  an  innkeeper  corks  up  Death  in  a  bottle;  so  nobody 
dies  for  years,  and  the  long  whitebeards  are  a  sight  to  see.  In  another 
Sicilian  story  a  monk  teeps  Death  in  his  pouch  for  forty  years 
nr.  F.  Crane,  Italian  Popular  Tales,  1885).  The  German  parallel  is 
Gambling  Hansel,  who  kept  Death  up  a  tree  for  seven  years,  during 
whk;h  no  one  died  (Grimm,  Household  Tales).  The  Norse  parallel 
is  the  tale  of  the  Master  Smith  (E.  W.  Dasent,  Popular  Tales /rem 
the  Norse).  For  a  Lithuanian  parallel,  see  A.  Schleicher,  Litauiscke 
Marchen,  Sprickworte,  Rdtsd  und  Lieder  (1857);  for  Slavonic 
parallels,  F.  S.  Krauss,  Sagen  und  Mdrcken  der  Sudslaven,  ii.  Nos. 
li^,  126;  sec  also  Fraaer's  Pausanias,  iiL  p.  33;  O.  Gnippe,  CrM- 
clf^ke  Mythology  (1906),  ii.,  p.  loai,  note  a. 

8ITAPUR,  a  town  and  district  of  British  India  in  the  Lucknow 
division  of  the  United  Provinces.  The  town  is  on  the  river 
Sarayan,  half-way  between  Lucknow  and  Shahjahanpur,  and  on 
the  Lucknow-Bareilly  railway,  55  m.  N.W.  from  Lucknow. 
Pop.  (1901)  33,557.  It  is  a  cantonment,  garrisoned  by  a  portion 
of  a  British  regiment. .  It  has  a  considerable  trade,  prindpally 
in  grain. 

The  District  or  Sitapitr  has  an  area  of  2250  sq.  m.  It 
presents  the  appearance  of  a  vast  plain,  sloping  imperceptibly 
from  an  devation  of  505  ft.  above  sea-level  in  the  north-west  to 
400  ft.  in  the  south-east.  The  country  is  well-wooded  with 
numerous  groves,  and  well  cultivated,  except  in  those  parts 
where  the  soil  is  barren  and  cut  up  by  ravines.  It  is  intersected 
by  numerous  streams,  and  contains  many  shallow  ponds  and 
natural  reservoirs,  which  overflow  during  the  rains,  but  become 
dry  in  the  hot  season.  Except  in  the  eastern  portion,  which  lies 
in  the  doabs  between  the  Kewani  and  Chauka  and  the  Gogra 
and  Chauka  rivers,  the  soil  is  as  a  rule  dry,  but  even  this  moist 
tract  is  interspersed  with  patches  of  land  covered  with  saline 
efflorescence  called  reh.  The  prindpal  rivcrsf  are  the  Gogra, 
which  is  navigable  by  boats  of  large  tonnage  throughout  the  year, 
and  the  Chauka.  The  climate  is  considered  healthy,  and  the 
cantonments  of  Sitapur  are  famous  for  the  low  mortality  of  the 
British  troops  stationed  there.  The  annual  rainfall  averages 
about  38  in. 

In  1901  the  population  was  1,175,473,  showing  an  increase  of 
9%  in  the  decade.  The  prindpal  crops  are  wheat,  rice,  pulses, 
millets,  barley,  sugar-cane  and  poppy.  The  district  is  traversed 
by  the  Lucknow-Bareilly  section  of  the  Rohilkhand  and  Kumaon 
railway.  The  history  of  Sitapur  is  dosely  associated  with  that 
of  the  rest  of  Oudh.  The  district  figured  prominently  in  the 
Mutiny  of  1857,  when  the  native  troops  quartered  in  the  canton- 
ments fired  on  their  officers,  many  of  whom  were  killed,  as  were 
also  several  military  and  dvil  officers,  with  their  families,  in 

attempting  to  escape. 

See  Sitapur  District  Cautteer  (Allahabad,  1905). 

SITKA  (formeriy  New  Archangel),  a  city  and  historically  the 
most  notable  settlement  of  Alaska,  on  the  W.  coast  of  Baranof 
Island,  in  Sitka  Sound,  in  lat.  57'  03'  N.  and  long.  135'  19'  W, 
(from  Greenwich),  and  about  100  m.  S.S.W.  of  Juneau.  Pop. 
(1890)  1193  (300  white  and  893  natives);  (1910)  xo3gu  It  is 
served  by  steamer  from  Seattle,  Washington;  there  is  cable 
connexion  with  the  United  States,  and  a  six-day  mail  service 
from  Padfic  ports,  via  Juneau.  The  dty  is  prettily  situated  on 
an  island-studded  and  mountain-locked  harbour,  with  a  back- 
ground of  forest  and  snow-capped  mountain  conetf;  an  extinct 
volcano,  Mt  Edgecumbe  (3467  ft.),  on  Kruzof  Island,  is  a  con- 
spicuous landmark  in  the  bay.  Sitka's  mean  annual  tempera- 
ture is  a'  higher  than  that  of  Ottawa,  and  its  dimate  is  more 
I  equable.  _  The  mean  annual  temperature  is  about  43°,  F.;  the 
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monthly  means  rangp  from  33"  (January)  to  56°  (August),  and 
the  extneme  recorded  temperature  from  —4"  to  87®  F.  Two- 
thirds  of  the  days  of  the  year  are  cloudy;  on  about  308  days  in, 
the  year  it  rains  or  snows;  the  normal  rainfall  is  88'Z  in.,  the 
extreme  recorded  rainfall  (in  x886)  is  140' 26  in.  The  dty  in- 
cludes an  American  settlement  and  an  adjoining  Indian  village. 
In  addition  to  U.S.  government  buildings  (marine  hospital  and 
barracks,  agricultural  experiment  station,  wireless  telegraph 
station  and  magnetic  observatory),  there  are  two  public  schools 
(one  for  whites  and  one  for  Thlinkets))  the  Sheldon  Jackson 
(ethnological)  Museum,  which  is  connected  with  the  Presbyterian 
Industrial  Training  School,  a  parochial  school  of  the  Orthodox 
Grtck  (Russian)  Chiu-ch,  a  Russian-Greek  Church,  built  in  z8i6, 
and  St  Peter's-by-the-Sea,  a  Protestant  Episcopal  mission, 
huilt  in  1899.  Sitka  is  the  see  of  a  Greek  Catholic  and  of  a 
Protestant  Episcopal  bishop.  In  its  early  history  it  was  the 
leading  trading  post  of  Alaska.  After  the  discoveries  of  gold  in 
the  last  decade  of  the  xgth  century  it  wholly  lost  its  commercial 
primacy,  but  business  improved  after  the  discovery  of  gold  in 
Z905  on  Chicagoff  Island,  about  50  m.  distant.  There  is  a  very 
slight  lumber  industry;  salmon  fisheries  are  of  greater  import- 
ance. In  the  surrounding  region  there  are  gold  and  silver  mines. 
'.  Old  Sitka  or  Fort  Archangel  Gabriel,  about  6  m.  from  the 
present  town,  was  founded  in  May  1799.  The  fort  was  over- 
whelmed by  the  Thlinkets  in  1802,  but  was  recaptured  by  the 
Russians  in  September  1804.  The  settlement  was  removed  at 
this  time  by  Alexander  Baranof  to  the  present  site.  Thereafter 
until  1867  it  was  the  chief  port  and  (succeeding  Kodiak)  the  scat 
of  government  of  Russian  America;  it  is  still  the  headquarters 
of  the  Assistant  Orthodox  Greek  bishop  of  the  United  States. 
The  formal  transfer  of  Alaska  from  Russian  to  American  posses- 
sion took  place  at  Sitka  on  the  i8th  of  October  1867.  During 
the  next  ten  years  Alaska  was  governed  by  the  department  of 
war,  and  Sitka  was  an  army  post.  It  was  the  seat  of  govern- 
ment of  Alaska  until  1906,  whe^i  Juneau  became  the  capital. 

SITTINOBOURNE,  a  market  town  in  the  Faversham  parlia- 
mentary division  of  Kent,  England,  on  a  navigable  creek  of  the 
Swale,  44}  m.  E.S.E.  of  London  by  the  South  Eastern  and 
Chatham  railway.  Pop.  of  urban  district  (1901)  8943.  It  con- 
sists principally  of  one  long  street  (the  Roman  Watling  Street) 
and  the  northern  suburb  of  Milton,  a  separate  urban  district 
(pop.  7086),  celebrated  for  its  oysters,  the  fishery  of  which 
used  to  employ  a  large  number  of  the  inbabitants.  Brick  and 
cement  making  is  an  important  industry,  and  there  are  com  and 
paper  mills.  The  export  trade  in  com  and  import  trade  in  coal 
is  considerable.  St  Michael's  church,  originally  Early  English, 
underwent  extensive  restoration  in  1873.  An  earthwork  known 
as  Castle  Rough,  in  the  marshes  below  Milton,  was  probably  the 
work  of  Hasten  the  Dane  in  892,  and  Bayford  Castle,  a  mile 
distant,  occupies  the  site  of  one  said  to  have  been  built  in  opposi- 
tion by  King  Alfred.  Tong  Castle  is  about  2  m.  £.  of  Sitting- 
bourne.  It  consists  of  a  high  mound  surrounded  by  a  moat, 
and  is  said  to  have  been  erected  by  Hcngest.  Fragments  of 
masonry  exist  about  the  mound.  The  story  of  the  founding  of 
the  castle  resembles  that  connected  with  the  city  of  Carthage. 
Vortigera  is  said  to  have  granted  Hengest  as  much  land  as  an 
ox-hide  could  encompass,  and  the  hide  being  cut  into  strips  the 
site  of  Tong  Castle  was  accordingly  marked  out.  The  same 
tradition  attaches  to  Tong  Castle  in  Shropshire.  Tradition  also 
asserts,  according  to  the  12th  century  chronicler,  Geoffrey  of 
Monmouth,  that  it  was  in  Tong  Castle  that  Vortigem  met 
Rowcna,  Hcngest's  daughter,  and  became  so  enamoured  of  her 
as  to  resign  his  kingdom  to  her  father.  In  the  time  of  Richard  II. 
Tong  Castle  belonged  to  Edmund  Mortimer,  earl  of  March. 
:  Sittingboume  (SoBdungburnat  Sidynghourn)  is  mentioned  in 
Saxon  documents  in  989  and  frequently  m  contemporary  records 
of  the  X3th  and  Z4th  centuries.  The  first  charter  was  not  ob- 
tained until  1573,  when  it  was  incorporated  by  Elizsbeth  under 
the  title  of  a  "  guardian  and  free  tenants  "  of  the  town  of  Sitting- 
bourne.  A  weekly  market  was  granted,  two  fairs  yearly  at 
Whitsuntide  and  Michaelmas,  and  many  other  privileges.  This 
charter  obtained  until  in  1599  a  second  one  incorporated  the 


town  by  the  name  of  "  mayor  and  jurats  "  and  regranted  the 
market  and  fairs  together  with  some  additional  privileges, 
among  others  that  of  returning  members  to  parliament,  which, 
however,  was  never  '*xercised. 

8ITTINQ  BULL  (c.  1837-1890),  a  chief  and  medicine  man  of  the 
Dakota  Sioux,  was  bom  on  Willow  Creek  in  what  is  now  North 
Dakota  about  1837,  son  of  a  chief  named  Jumping  BuU.  He 
gained  great  influence  among  the  reckless  and  unruly  young 
Indians,  and  during  the  Civil  War  led  attacks  on  white  settle- 
ments in  Iowa  and  Minnesota.  Though  he  had  pretended  to 
make  peace  in  x866,  from  1869  to  1876  he  frequently  atuckcd 
whites  or  Indians  friendly  to  whites.  His  refusal  to  return  to  the 
reservation  in  1876,  led  to  the  campaign  in  which  General 
Gcoige  A.  Custer  {q.v.)  and  his  command  were  massacred. 
Fearing  punishment  for  his  participation  in  the  mitesacre. 
Sitting  Bull  with  a  large  band  moved  over  into  Canada.  He 
returned  to  the  United  States  in  x88x,  and  after  1883  made  his 
home  at  the  Standing  Rock  Agency.  Rumours  of  a  coming  Indian 
Messiah  who  should  sweep  away  the  whites,  and  Indian  dissatis- 
faction at  the  sale  of  their  lands,  created  such  great  unrest  in 
Dakota  in  1889-X890  that  it  was  determined  to  arrest  Sitting 
Bull  as  a  precaution.  He  was  surprised  and  captured  by  Indian 
police  and  soldiers  on  Grand  river  on  the  15th  of  December  1890, 
and  was  killed  while  his  companions  were  attempting  to  rescue 
him. 

SIVA,  in  Hindu  mythology,  a  god  who  forms  the  supreme 
trinity  with  Brahma  and  Vishnu.  As  Brahma  is  the  creator 
and  Vishnu  the  preserver,  so  Siva  is  the  destroyer.  His  name 
docs  not  occur  in  the  Vcdas,  but  in  later  Hinduism  he  is  an 
important  divinity.  Though  Siva's  personal  appearance  is 
fully  described  in  the  Puranas,  it  is  in  the  form  of  the  linga 
(phallic  emblem)  that  he  is  almost  universally  worshipped. 
Death  being  a  transition  to  a  new  form  of  life,  the  destroyer  is 
really  a  re-creator,  and  thus  Siva  is  styled  the  Bright  or  Happy 
One.  He  is  exclusively  a  post-Vedic  god,  though  he  hxis  been 
identified  by  the  Hindus  with  the  Rudra  of  Qie  Vedas,  and 
numerous  features  of  Siva's  character  and  history  are  developnl 
from  those  of  Rudra.   See  further  Brahuanisu  and  Hindulsu. 

SIVAGANGA,  a  town  of  British  India,  in  the  Madura  district 
of  Madras,  25  m.  E.  of  Madura.  Pop.  (X901)  9097.  It  contains 
the  residence  of  a  tamindar^  whose  estate  covers  an  area  of  1680 
sq.  m.  arid  pays  a  permanent  land  revenue  of  £20,000.  The 
succession  has  been  the  subject  of  prolonged  litigation. 

SIVAJI- (1627-1680),  founder  of  the  Mahratta  power  in  India, 
was  bom  in  May  1627  He  was  the  son  of  Shahji  Bhonsia,  a 
Mahratta  soldier  of  fortune  who  held  Sijagir  under  the  Bijapur 
government.  From  an  early  age  he  excelled  in  horsemanship 
and  the  use  of  weapons,  and  regarded  himself  as  appointed  to 
free  the  Hindus  from  the  Mahommedan  yoke.  With  this  object 
he  formed  a  national  party  among  thq  Hindus  of  the  Deccan,  and 
opposed  in  turn  the  vassal  power  of  Bijapur  and  the  imperial 
armies  of  the  Mogul  of  Delhi.  By  dint  of  playing  off  his  enemies 
against  each  other  and  by  means  of  treachery,  assassination  and 
hard  fighting,  Siv&ji  won  for  the  Mahrattas  practical  supremacy 
in  westem  India.  In  1659  he  lured  Afzul  Khan,  the  Bijapur 
general,  into  a  personal  conference,  and  killed  him  with  his  own 
hand,  while  his  men  attacked  and  routed  the  Bijapur  army. 
In  1666  he  visited  the  Mogul  emperor,  Aurangzcb,  at  Delhi, 
but  on  his  expressing  dissatisfaction  at  not  being  treated  with 
sufficient  dignity,  he  was  placed  under  arrest.  Having  effected 
his  escape  in  a  sweetmeat  basket,  he  raised  the  standard  of 
revolt,  assumed  the  title  of  raja,  and  the  prerogative  of  coining 
money  in  his  own  name.  But  whilst  at  the  height  of  his  power 
he  died  on  the  5th  of  April  x68o  at  the  age  of  fifty-three. 
Sivaji  was  an  extraordinary  man,  showing  a  genius  both  for  war 
and  for  peaceful  administration;  but  he  always  preferred 
to  attain  his  ends  by  fraud  rather  than  by  force.  He  is  the 
national  hero  of  the  Mahrattas,  by  whom  he  is  regarded  almost  as 
a  deity. 

See  Grant  Duff.  History  of  the  MakratUu  (i826);Krishna|i 
Ananta,  Life  and  Exploits  of  Sivnji  (1884);  and  M.  C  Ranaude,  Rise 
of  the  Maratha  Power  (Bombay,  1900). 
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SIVAS,  one  of  the  largest  and  most  important  vilayets  of  Asia 
Minor,  lying  between  38^  30'  and  41''  N.  and  35*  30'  and  39°  E. 
It  is  rich  in  mineral  wealth — silver,  lead,  copper,  iron,  manganese, 
arsenic,  alum,  salt  and  coal;  and  has  several  hot  and  cold  mineral 
springs,  and  Urge  forests  of  fir,  pine,  beech  and  oak.  The  climate 
is  good,  the  average  elevation  of  the  province  being  over  3500  ft., 
and  the  soil  fertile.  Wheat  and  barley  are  largely  grown  on  the 
plateau,  and  in  the  lower  districts  there  are  extensive  fruit 
orchards  and  vineyards.  The  port  of  the  vilayet  is  Samsun 
(q.9.),  whence  a  chausUe  runs  through  Amasia,  Tokat,  and 
Sivas  to  Kharput;  but  Sivas  is  also  connected  by  road  with  the 
minor  Black  Sea  ports,  Unieh,  Ordu  and  Kerasund.  The  rates 
for  transport  are,  however,  prohibitive.  Angora  is  the  nearest 
railway  point. 

Sivas  (anc  MegahpolU-Sebasieia),  altitude  4420  ft.,  is  also 
the  name  of  the  chief  town  of  the  vilayet  (and  of  asanjakof  the 
same  name).  It  is  situated  in  the  broad  valley  of  the  Kizil 
Irmak,  on  one  of  its  right  bank  tributaries,  the  Murdan  Su. 
Pop.  over  43.000,  fuUy  two-thirds  Mussulman.  The  climate  is 
healthy  but  severe  in  winter.  Coarse  cotton  cloth  and  woollen 
socks  are  manufactured.  The  nudresses  (colleges),  built  in  the 
13th  century  by  the  Scljuk  sultans  of  Rum,  are  amongst  the 
finest  remains  of  Moslem  art  in  Asia  Minor.  In  one  of  them  is  the 
tomb  of  its  founder,  Izz  ud-din  Kai  K&us  1.(1310-1319).  Near 
the  town  is  the  Armenian  monastery  of  the  Holy  Cross,  in  which 
arc  kept  the  throne  of  Senekhcrim  and  other  relics.  There  are 
several  Armenian  churches  of  interest,  a  flourishing  American 
mission  with  church  and  schools,  and  a  Jesuit  mission.  Under 
Diocletian  Sebasteia  became  the  capital  of  Armenia  Minor,  and 
in  the  7th  century  that  of  the  Sebasteia  Theme.  Justinian 
rebuilt  the  walls  and,  under  the  Byzantine  emperors,  it  was 
second  only  to  Caesarea  in  size  and  wealth.  In  1021  Senekherim, 
king  of  the  Armenian  province  of  Vaspuragan  (Van),  ceded  his 
dominions  to  Basil  II.,  and  became  the  Byzantine  viceroy  of 
Sebasteia  and  the  surrounding  country.  This  position  was  held 
by  his  successors  until  the  town  fell  into  the  hands  of  the  Turko- 
mans after  the  defeat  of  Romanus  II.  by  the  Seljuks  (107 1). 
After  having  been  ruled  for  nearly  a  century  by  the  Danishmand 
amirs,  it  was  taken  (11 72)  by  the  Seljuk  sultan  of  Rum,  and 
in  1234  was  rebuilt  by  Sultan  Ala-ed-din  Kaikobad  I.  In  1400, 
when  captured  by  Timur,  the  city  is  said  to  have  had  100,000 
inhabitants,  and  to  have  been  famous  for  its  woollen  stuffs. 
On  this  occasion  the  bravest  defenders  were  massacred,  and  4000 
Armenians  were  buried  alive.  Mahommed  the  **  Conqueror  " 
restored  the  citadel,  and  the  place  has  ever  since  been  an  import- 
ant Ottoman  provincial  capital.  Early  in  the  19th  century, 
like  all  other  Ottoman  towns,  it  was  terrorized  by  janissaries, 
with  whom  Mahmud  lit  commissioned  the  great  Dere  Bey  of 
Yu^gat,  Chapan  O^u,  to  deal  in  18 18.  The  news  of  his  drastic 
socttss  provoked  a  dangerous  riot  in  Stambul,  which  postponed 
by  some  years  the  final  tragedy  of  the  janissaries.  From  1880 
to  1882  Sivas  was  the  residence  of  the  British  military  consul- 
general  for  Asia  Minor;  but  it  has  now  only  an  American  vice- 
consulate.  Mechithar,  the  founder  of  the  Mcchitharists  (q.v.) 
and  of  the  famous  monastery  at  Venice,  was  born  (1676)  at  Sivas. 

(C.  W.  W.,  D.  G.  H.) 

SIVORI.  ERNESTO  CAM1LL0  (1815-1894),  Italian  violinist, 
was  bom  at  Genoa  on  the  2sth  of  October  181 5,  and  was  taught 
by  Restano,  Paganini,  Costa  and  Dellepiane.  His  talent  was 
extraordinarily  precocious.  From  1827  Sivori  began  the  career 
of  a  travelling  virtuoso,  which  lasted  almost  without  interruption 
until  1864.  He  played  Men()eluohn's  concerto  for  the  first  time 
in  England,  in  1846,  and  was  in  England  again  in  the  seasons  of 
1851  and  1864.  He  lived  for  many  years  in  Paris,  and  died  at 
Genoa  on  the  i8th  of  February  1894. 

SIVRI-HISSAR,  "  Pointed-Castle,"  a  town  of  Asia  Minor,  in 
the  Angora  vilayet,  situated  8  on.  N.  of  the  site  of  Pcssinus,  at 
the  foot  of  a  lofty  double-peaked  ridge  of  rock,  which  bears  the 
rains  of  a  Byzantine  castle.  It  is  a  road  and  commercial  centre, 
with  a  trade  in  opium  and  mohair.  The  population  includes  a 
Urge  Armenian  community.  The  town  occupies  the  site  of 
ancient  Palia,  re-founded  and  le-named  Justinianopolis  by  the 


emperor  Justinian.  It  was  one  of  the  chain  of  fortresses  on  the 
Byzantine  military  road  across  Asia  Minor,  and  became  the  chief 
city  of  Galatia  Salutaris  about  a.d.  700,  succeeding  to  the 
heritage  of  Pessinus,  whose  metropolitan  transferred  his  seat  to 
the  new  capital,  and  held  the  title  of  "  archbishop  of  Pessinus^ 
or  of  Justinianopolis." 

SIWA,  an  oasis  in  the  Libyan  Desert,  politically  part  of  Egypt) 
It  is  also  known  as  the  oasis  of  Ammon  or  Jupiter  Ammon; 
its  ancient  Egyptian  name  was  Sekhet-am,  "  Palm-land."  The 
oasis  lies  about  350  m.  W.S.W.  of  Cairo,  its  chief  town,  adso 
called  Siwa,  being  situated  in  29**  12' N.,  25°3o'£.  The  oasis 
is  some  6  m.  long  by  4  to  5  wide.  Ten  miles  nosth-east  is  the 
smaU  oasis  of  Zctun,  and  westward  of  Siwa  extends  for  some 
SO  m.  a  chain  of  little  oases.  The  population  of  Siwa  proper 
(1907  census)  was  3884.  The  inhabitants  are  of  Libyan  (Berber) 
stock  and  have  a  language  of  their  own,  but  also  speak  Arabic. 
The  oasis  is  extremely  fertile  and  contains  many  thousands  of 
date  palms.  The  town  of  Siwa  is  built  on  two  rocks  and  resembles 
a  fortress.  The  houses  are  frequently  built  on  arches  spanning 
the  streets,  which  are  narrow  and  irregular. 

The  oasis  is  famous  as  containing  the  oracle  temple  of  Ammon, 
which  was  already  famous  in  the  time  of  Herodotus,  and  was 
consulted  by  Alexander  the  Great.  The  remains  of  the  temple 
are  in  the  walled  village  of  Aghormi,  2  m.  E.  of  the  town  of  Siwa. 
It  is  a  small  building,  with  inscriptions  dating  from  the  4th 
century  B.C.  The  orade  fell  into  disrepute  during  the  Roman 
occupation  of  Egypt,  and  was  reported  dumb  by  Pausanias, 
c.  A.D.  160.  Siwa  was  afterwards  used  as  a  place  of  banishment 
for  criminals  and  political  offenders.  After  the  Mahommcdan 
conquest  of  Egypt  Siwa  became  independent  and  so  remained 
until  conquered  by  Mehemet  Ali  in  1820.  It  is  now  governed 
by  its  own  sheikhs  under  the  supervision  of  an  Egyptian  mamur 
responsible  to  the  mudir  of  Behcra. 

Siwa  contains  many  reUcs  of  antiquity  besides  the  ruins  of 
the  temple  of  Ammon.  Near  that  temple  are  the  scanty  remains 
of  another  temple  of  the  same  century,  Umm  Beda,  with  reliefs 
depicting  the  prince  of  the  oasis  making  offerings  to  Ammon, 
"  lord  of  oracles."  At  Jcbcl  Muta,  1  m.  N.E.  of  Siwa,  are  tombs 
of  Ptolemaic  and  Roman  date;  xo  m.  £.  of  Aghormi  is  a  well- 
preserved  chapel,  with  Roman  graves;  at  Kasr  Rumi  is  a  Doric 
temple  of  the  Roman  period. 

The  oasis  lies  close  to  the  Tripolitan  frontier  and  is  largely 
dominated  by  the  sect  of  the  Senussi  iq.v.)^  whose  headquarters 
were  formerly  at  Jarabub,  80  m.  to  the  north-west.  The  Senussi 
successfully  prevented  various  explorers  i>cnctrating  westward 
beyond  Siwa.  The  first  European  to  reach  Siwa  since  Roman 
time  was  W.  G.  Browne,  who  visited  the  oasis  in  1792.  He  was 
followed  in  1798  by  F.  Homcmann.  Both  these  travellers 
started  from  Cairo;  in  1820  General  H.  Minutoli  gained  the 
oasis  from  the  Gulf  of  Solum.  In  1869  Gerhard  Rohlfs  reached 
Siwa  via  Tripoli,  and  subsequently  the  ruins  were  examined 
by  Professor  G.  Steindorff.  After  the  occupation  of  Egypt  by 
the  British  steps  were  taken  to  enforce  the  authority  of  the 
government  in  Siwa,  where  order  proved  difficult  to  maintain. 
There  were  serious  disturbances  in  1909,  and  as  a  result  in  1910 
a  telegraph  line  was  built  across  the  desert  from  Alexandria  to 
the  oasis. 

See  G.  StetndorfT,  Durch  die  Libysche  Waste  tur  Amonsoase  (Biele- 
feld and  Leipzig.  1904);  A.  Silva  White.  From  Sphinx  to  Oracle 
i London  n.d.,  1898);  Murray's  Handbook  for  Egypt  (nth  cd., 
.ondon,  1907) ;  T.  B.  Hohlcr,  Report  on  the  Oasis  of  Siva  (Cairo. 
1900) :  also  the  works  of  the  earlier  travellers  named.      (F.  R.  C.) 

SIWALIK  HILLS,  a  name  given  to  the  foot-hills  of  the  Hima- 
layas in  Dehra  Dun  district  of  the  United  Provinces  of  India, 
and  in  Nahan  state  and  Hoshiarpur  district  of  the  Punjab. 
The  range  runs  parallel  with  the  Himalayan  system  from  Hard  war 
on  the  Ganges  to  the  banks  of  the  Beas,  with  a  length  of  200  m. 
and  an  average  width  of  10  m.  The  elevation  varies  from  aqoo 
to  3500  ft.  Geologically  speaking  the  Siwaliks  belong  to  the 
tertiary  deposits  of  the  outer  Himalayas,  and  are  chiefly  composed 
of  low  sandstone  and  conglomerate  hills,  the  solidified  and 
upheaved  detritus  of  the  great  range  in  their  rear  The  inter- 
mediate valley  lying  between  the  outer  hills  and  the  Mussoorie 
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tnottiiUinsis  known  as  the  Dehn  Dun  (or  Dehra  valley)  and 
contains  a'  conaidenble  Eurasian  colony  and  some  British  tea- 
planters.  The  principal  pass  is  that  of  Mohan  by  which  the  main 
road  from  Saharanpur  to  Dehra  and  Mussoorie  traverses  the 
range.  The  Siwalik  formation  (distinguished  for  its  extraordinary 
wealth  of  palaeontological  remains)  is  found  on  the  North- West 
Frontier  occupying  much  the  same  position  relatively  to  the 
Suliman  range  as  it  docs  to  the  Himalayas,  i.e,  it  faces  the  plains 
and  becomes  the  outermost  wall  of  the  hills. 

SIWARD  (d.  1055),  earl  of  Northumbrian  was  a  Dane  by  birth 
and  probably  came  to  England  with  Canute.  He  became  earl 
of  Deira  after  the  death  of  Eadwulf  Cutel,  eari  of  Northumbria, 
about  1038,  and  earl  of  all  Northumbria  after  murdering  Eadwulf, 
earl  of  Bemicia,  in  2041.  He  supported  Edward  the  Confessor 
in  his  quarrel  with  Earl  Godwine  in  1051,  and  was  appointed 
earl  of  Huntingdon  soon  after  this  date.  In  1054  Siward  invaded 
Scotland  in  the  interests  of  his  kinsman  Malcolm  Canmore,  and 
he  completely  routed  King  Macbeth  in  a  battle  in  which  his  son 
Osbeom  was  killed.  Early  in  1055  the  earl  died  at  York.  Shake- 
speare introduces  Siward  and  his  son,  whom  he  calls  young 
Siward,  into  the  tragedy  of  Macbeth,  and  represents  the  old  man 
as  saying  when  he  heard  that  his  son's  wounds  were  in  front, 
"  Had  I  as  many  sons  as  I  have  hairs,  I  would  not  wish  them 
to  a  fairer  death."  Siward,  a  man  of  unusual  strength  and  size, 
is  said  to  have  risen  from  his  bed  at  the  approach  of  death,  and 
to  have  died  dressed  in  all  his  armour.  He  built  a  minster  near 
York  which  he  dedicated  to  St  Olaf,  and. where  he  was  buried; 
and  one  of  his  sons  was  Eari  Waltheof. 

Sec  E.  A.  Freeman,  The  Norman  Conquest,  vols.  !L-  and  iiL  (187a- 
1S76) ;  and  W.  F.  Skene.  Cdtk  Scotland  (1876-1880). 

SIZTUS,  the  name  of  five  popes.  ^ 

Sixrus  I.  (Xystus)  was  the  sixth  bishop  of  Rome  (crii6-ia5) 
and  took  the  name  on  that  account.  SiXTUS  II.,  successor  of 
Stcphanus  I.  as  bishop  of  Rome  in  357,  suffered  martyrdom 
udder  Valerian  on  the  6th  of  August  358.  He  restored  the 
relations  with  the  African  and  Eastern  Churches  which  had 
been  broken  off  by  his  predecessor  on  the  question  of  heretical 
baptism.   Dionysius  succeeded  him. 

SiXTUS  III.  was  bishop  of  Rome  from  the  3X8t  of  July 
433  to  the  19th  of  August  440.  Before  his  elevation  to  the 
pontificate  he  had  been  suspected  of  favouring  the  Pelagians, 
but  when  he  became  pope  he  disappointed  their  expecta- 
tions, and  repelled  their  attempts  to  enter  again  into  com- 
munion with  the  Church.  During  his  pontificate  the  dispute 
was  settled  between  Cyril  of  Alexandria  and  John  of  Anlioch, 
who  had  been  at  variance  since  the  council  of  Ephesus,  but  he 
himself  had  some  difficulties  with  Proclus  of  Constantinople 
with  regard  to  the  vicariate  of  Thessalonica.  (L.  D.*) 

SiXTUS  IV.  (Francesco  della  Roverc),  pope  from  the  9th 
of  August  147  X  to  the  X3th  of  August  1484,  was  born  of  a 
poor  family  near  Savona  in  1414.  He  entercxl  the  Franciscan 
order  at  an  early  age  and  studied  philosophy  and  theology 
at  the  universities  of  Padua  and  Bologna.  He  speedily  acquired 
a  great  reputation  as  an  eloquent  preacher,  and,  after  filling 
the  offices  of  procurator  at  Rome  and  provincial  of  Liguria, 
he  was  chosen  general  of  his  order  in  1464.  Three  years  later 
he  was,  to  his  own  surprise,  made  cardinal-priest  of  St  Pietro  in 
Vincoli  by  Paul  II.,  whom  he  succeeded  as  pope.  Some  writers 
have  maintained  that  this  sudden  elevation  of  the  most  recent 
member  of  the  Sacred  College  was  due  to  bribery  in  the  conclave, 
whilst  the  apologists  of  Sixtus  affirm  it  was  due  to  the  friend- 
ship of  the  powerful  and  upright  Cardinal  Bessarion,  and  explain 
that  the  pope,  having  been  brought  up  in  a  mendicant  order, 
was  inexperienced  and  did  not  appreciate  the  liberality  of  his 
donations  after  his  election.  There  is  no  doubt  that  the  expendi- 
tures of  his  pontificate  were  prodigal.  Sixtus  sent  Cardinal 
Caraffa  with  a  fleet  against  the  Turks,  but  the  expedition  was 
unsuccessful.  He  continued  to  condemn  the  Pragmatic  Sanction 
in  France,  and  denounced  especially  the  ordinance  of  Louis 
XI.  which  required  (8th  of  January  1475)  the  royal  placet  for 
the  publication  of  all  papal  decrees.  He  likewise  continued 
bis  predecessor's  negotiations  with  the  Tsar  Ivan  III.  for  the 


reunion  of  the  Rus»an  Church  with  the  Roman  see  ind  for 
support  against  the  Turks,  but  without  result.  He  was  visited 
in  X474  by  King  Christian  of  Denmark  and  Norway,  and  in  the 
following  year  (i3th  of  June)  he  established  the  university  oi 
Copenhagen.  Sixtus  soon  abandoned  his  universal  policy  in 
order  to  concentrate  attention  on  Italian  politics,  and  the 
admirable  energy  which  he  had  shown  at  first  was  clouded  by  the 
favours  which  he  now  heaped  upon  unworthy  relations.  Not 
content  ?dth  enriching  them  by  gifts  and  lucrative  offices,  he 
m.ade  their  aggrandisement  the  principal  object  of  his  policy 
as  a  secular  prince.  Sixtus  was  cognisant  of  the  con^iracy  ol 
the  Paz»,  plotted  (1478)  by  his  nephew,  Cardinal  Riario,  against 
Lorenzo  de*  Medio.  He  entered  into  a  fruitless  and  inglorious 
war  with  Florence,  which  kept  Italy  for  two  years  (1478-80)  in 
confusion.  He  next  incited  the  Venetians  to  attack  Ferrara,  and 
then,  after  having  been  deh'vered  by  their  general,  Roberto 
Malatcsta,  from  a  Neapolitan  invasion,  he  turned  upon  them 
and  eventually  assailed  them  for  refusing  to  desist  from  the 
hostilities  which  he  had  himself  instigated.  He  relied  on  the 
co-operation  of  Lodovico  Sforza,  who  speedily  forsook  him; 
and  vexation  at  having  peace  forced  upon  him  by  the  princes 
and  cities  of  Italy  is  said  to  have  hastened  his  death.  Several 
events  of  his  pontificate  are  noteworthy:  he  granted  many 
privileges  to  the  mendicant  orders,  especially  to  the  Franciscans; 
he  endeavoured  to  suppress  abuses  in  the  Spanish  Inquisition; 
he  took  measures  against  the  Waldenscs;  he  approved  (1475) 
the  office  of  the  Immaculate  Conception  for  the  8th  of  December; 
in  1478  he  formally  annulled  the  decrees  of  the  council  of  Con- 
stance; and  he  canonised  St  Bonaventura  (14th  of  April  1483). 
The  most  praiseworthy  side  of  his  pontificate  was  his  munificence 
as  a  founder  or  restorer  of  useful  institutions,  and  a  patron  of 
letters  and  art.  He  established  and  richly  endowed  the  first 
foundling  hospital,  built  and  repaired  numerous  churches, 
constructed  the  Sistine  Chapel  and  the  Sisline  Bridge,  improved 
church  music  and  instituted  the  famous  Sisline  choir,  commis- 
sioned paintings  on  the  largest  scale,  pensioned  men  of  learning, 
and,  above  all,  immortalized  himself  as  the  second  founder 
of  the  Vatican  library.  These  great  works,  however,  were  not 
accomplished  without  grievous  taxaiioiL  Annates  were  increased 
and  simony  flourished.  Though  himself  pious,  of  blameless 
morality,  hospitable  to  a  fault,  and  so  exempt  from  avarice, 
says  his  secretary  Conti,  that  he  could  not  endure  the  sight 
of  money,  it  was  Sixtus*s  misfortune  to  have  had  no  natural 
outlet  for  strong  affections  except  unworthy  relatives;  and  his 
great  vices  were  nepotism,  ambition  and  extravagance.  He 
died  on  the  X3th  of  August  X484,  and  was  succeeded  by 
Innocent  VIII. 

Sec  L.  Pastor,  History  of  the  Popes,  vol.  iv.,  trans,  by  F.  I.  Antrobus 
(London,  1898);  M.  Crcighton,  Hiitory  0/  the  Papacy,  vol.  iv. 
(London,  lOOi);  F.  Grcgorovius,  Rome  in  the  Middle  Ages,  vol.  vit., 
trans,  hw  MrsG.  W.  Hamilton  (London,  1900-1903);  Jacob  Burck- 
hardt,  Ceuhichte  der  Renaissance  in  Italien  (4tn  cd.,  IQ04);  J.  A. 
Symonds,  Renaissance  in  Italy;  E.  Frantz,  Sixtus  IV.  n.  die  RepuUih 
rlorenz  (Rcgensburg.  1880);  1.  Schlccht.  "Sixtus  IV.  u.  die  dcut- 
schcn  Druckcr  in  Rom,"  in  S.  Ehscs,  Festschrift  xu  eifhundertidhrigm 
Jubilaum  des  Campo  Santo  (Freiburg.  1897);  A  us  den'  AnnatrH' 
Registem  der  Pdpste  Eugen  IV.,  Pius  II.,  Paul  II.  u.  Sixtus  IV., 
cd.  by  K.  Hayn  (Cologne,  1896).  (C.  H.  Ha.) 

Sixnjs  V.  (Felice  Peretti),  pope  from  X58S  to  1590,  was  bom 
at  Grottamara,  in  Ancona,  on  the  13th  of  December  1531.  He 
was  reared  in  extreme  poverty;  but  the  story  of  his  having 
been  a  swineherd  in  his  youth  appears  to  be  open  to  question 
At  an  early  age  he  entered  a  Franciscan  monastery.  He  soon 
gave  evidence  of  rare  abilit>-  as  a  preacher  and  a  dialectician. 
About  1553  he  came  under  the  notice  of  Cardinal  Carpi,  pro- 
tector of  his  order,  Chislieri  (later  Pius  V.)  and  Caraffa  (later 
Paul  IV.),  and  from  that  time  his  advancement  was  assured. 
He  was  sent  to  Venice  as  inquisitor  general,  but  carried  matters 
with  a  high  hand,  became  embroiled  in  quarrels,  and  was  forced 
to  leave  (i  560).  After  a  brief  term  as  procurator  of  his  order,  he 
was  attached  to  the  Spanish  legation  headed  by  Buoncampagno 
(later  Gregory  XIII.)  1565.  The  violent  dislike  he  conceived 
for  Buoncampagno  exerted  a  marked  influence  upon  his  subse- 
quent actions.    He  hurried  back  to  Rome  upon  the  accession  ol 
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Tbt  V^  <ibo  mule  lilm  tpottaBc  vieai  el  hit  ocila,  lad,  Utcr 
(iSTo),  anJiuL  During  llw  ponliGczte  o[  Gregory  XIII.  he 
ttvcd  in  roinmcnl,  otcupiid  with  the  cue  o[  hk  vOJa  and  with 
hB>lDdiea,aoeol  tiM  buiu  o(  which  was  ui  editioa  of  the  worlu 
of  Ambnoe;  not  neflectiiig,  however,  to  loUor  the  coune  e( 
iflun.  but  cuefuUy  ivoidiiig  evsy  occuion  of  aBeoce.  Tbit 
dacreccatai  auUibuted  sot  1  Jittia  M  hu  tlectioD  to  the  papacy 
00  ihe  i^ih  of  AiHil  ijSji  hut  the  Kory  of  hii  hiving  (dgntd 
decT^tude  in  the  Condave,  Id  ords*  to  win 
invHitiDo.  One  of  the  thiosa  that  aiiniDeiii 
to  cerUin  caidinali  waa  htl  phyikal  vigour, 
pcomtie  a  long  pontificate. 

The  tcnible  condition  in  which  Giegofy  XltL  had  Idt  the 
ecdniiitinl  ilatei  called  for  prompt  and  uem  meaauns. 
Againil  tbe  prevailing  lawleunen  Siilui  proceeded  with  an 
almost  feiodaus  leVeiity,  which  only  extreme  neceaiity  ctndd 
justify.  Tbouiandi  o(  brigandi  were  brought  to  juiiice:  within 
a  >h«t  time  the  coantry  was  again  quiet  and  laJe.  Sixlua  next 
M  to  work  to  tepait  the  Gnanco.  By  ihe  sale  of  officea,  the 
ataUiihment  of  new  "  Monti"  and  by  levying  «w  laies,  he 
accumulated  a  vast  lUTpliit,  which  be  stored  up  against  certain 
Iffahul  emergeaciei.  luch  u  a  crusade  or  the  defence  of  llie 
Holy  See.  Siitus  prided  himicir  upon  his  hoard,  but  the  method 
by  which  it  had  been  amassed  was  finandaiiy  unsound:  some  of 
the  taxes  ptDved  ruinous,  aad  the  witbdiswal  of  »  much  money 
from  dmdalion  could  not  fail  10  cause  distress.  Immetue  sums, 
bUBLvu.  were  spent  upon  public  worba.  Sixtus  set  no  limit  to 
his  plans;  and  what  he  achieved  in  his  short  pontificate  is 
almast  iacrcilihle:  the  completion  of  the  dome  of  St  Peter's; 
tbe  logxis  of  Sinus  in  the  Laleran;  the  chapel  of  the  Praesepe 
in  Sta  Maria  Maggiorc;  additions  or  repairs  to  the  Quirinal. 
Latcna  and  Vatican  palaces;  the  erection  of  four  obelisJts, 
indudtog  thai  in  tbe  piain  of  St  Peter's;  the  opening  of  six 
Kreets;  the  rtstoratioD  of  the  aqueduct  of  Severus  I"  Acqua 
Fdicc");  besides  numerous  toads  and  bridges,  an  attempt  to 
dnia  tbe  Pontine  manha,andlheencouiagemcntof  igricullure 
aod  manufacture-  But  Sixtus  had  no  appreciation  of  antiquity: 
the  coluiiuis  o(  Trajan  and  Antoninus  were  made  1«  serve  as 
pedestals  foe  tbe  Hatue*  of  SS  Feler  and  Paul;  the  Minerva 
of  the  Capitol  waa  coovsted  into  "  Cbristiu  Rome";  tbe 
ScfKitiHuum  of  Seveius  was  demolished  for  iu  building  materials. 

The  admlnotraiive  system  of  the  church  owed  much  10  Sixtua. 
BcliDiited  theCoUegeo[CaidinaIstoieveniy;and  doubled  the 
Dnmbei  of  Ihe  (Dngregations,  and  enlarged  their  functions, 
*t*'t*if'*g  to  them  the  principal  rAle  in  the  transaction  of  business 
(15S8).  Thejouits  Siitus  regarded  with  disfavour  andsuspldon. 
He  medilated  radiral  changes  in  their  constitution,  but  death 
pRvented  the  execution  of  his  puriKise.  In  15S9  was  begun  a 
miiioa  of  the  Vulgate,  the  wxallKl  Edilio  Siilina. 

In  hk  larger  ptditical  rdationa  Sixlus,  strangely  enough, 
showed  himself  visionary  and  vacillating.  He  entertained 
fantastic  ambitions,  such  as  the  annihilation  of  tbe  Turka,  the 
cnnquest  of  ^ypt,  the  .tran^nrting  of  the  Holy  Sepulchre  to 
Italy,  the  accession  of  his  nephew  to  the  throne  of  France.  The 
■Ination  m  which  he  found  lumsdf  was  embanassinj;  he  could 
ml  coontenance  the  designs  of  heretical  princes,  and  yet  he 
dtstnisted  FhHip  11.  and  viewed  with  apprehension  any  extension 
of  his  power.  So,  while  he  excommunicated  Heniy  of  Navtne, 
and  coBltibuted  to  tbe  League  and  tbe  Armada,  he  chafed  under 
his  forced  alliance  with  Philip,  and  looked  about  for  escape. 
The  nclorte*  of  Hsiry  and  the  prospect  of  his  conversion  to 
CatboUdim  tailed  Siitus's  hopes,  and  in  coTteqwnding  degree 
detomfaied  Philip  to  lighten  his  grip  upon  bis  wavering  ally. 
Tbe  pope's  nefMialions  with  Henry's  representative  ev^ed  a 
billet  ud  menadng  protest  and  a  catqorical  demand  for  the 
pofetoiaocB  of  promises.  Sixlua  took  refuge  in  evasion,  and 
leoiporiicd  uutQ  death  relieved  him  of  Ihe  necessity  of  coming 
Ioadecitiia(2Tlh  of  August  1590), 

Sixtus  died  execrated  by  hU  own  lubjecli;  but  posterity  has 
moneof  ihegreattM  pi^ie*.    He  was  Impulsive, 
e,  autocratic;  but  hi*  mind  was  open  (o  large 
■deH)  aod  be  Ihi^w  bimifff  loto  bis  UDdertaklngs  with  an  vntrp 


IIZAH,  one  at  a  daa  of  students  at  a  coDegs  of  Cambridge 
University  and  at  Trinity  College,  Dublin,  who,  being  penons  of 
limited  means,  are  received  for  lower  fees,  and  obtain  free 
commona.  lodgings  or  other  assistance  towardi  their  education 
during  their  tenni  of  residence.  At  Oxford  there  waa  fbima-ly 
a  aimtlai  daia,  known  as  "Baltdcn"  or  "Ballets,"  who 
originally  waited  on  Ihe  Fellow  of  the  CoDege  who  had  nombiated 
than,  and  a  still  more  humble  dais,  the  "  servitois,"  who. 
petbaps,  answered  more  lo  a  "  subsiiar "  at  Cambridi^.    The 


("siie"  being  a  I 


with  th 

f "  assise  "),  that  ia  the  specified 
It  a  fixed  price  from  the  bultery 
of  the  college;  the  sliar  was  so  styled  either  beiause  aa  one  of 
faia  former  duties  he  had  lo  fetch  the  "siies"  tor  others,  or 
because  he  obtained  his  own  free.  The  menial  duties  ol "  siaari " 
at  Cambridge  have  long  become  obsolete. 

■IZK,  a  genenl  terra  for  bulk  or  quantity;  ibo  an  igglullnant 
consisiuig  of  undiied  glue.  The  two  wwds,  though  they  are 
so  widdy  sepsrate  In  meaning,  are  by  etymology  the  same. 
"  Siie "  (Lat.  oiii^e,  to  sit  down  to}  is  a  shoitened  form  of 
"issiie,"  through  the  French  and  Italian  reqieciively.  The 
O.  Ft.  oiiir,  ruiin.  and  Eng.  "  aaalie,"  meant  a  silting  of  a 
deUlwrative  or  other  body;  hence  deem,  ordinance  of  such  1 
body,  QKolically  of  such  as  regulated  weights,  measures,  prices; 
thus  it  came  to  mean  a  standard  of  measure  price,  quantity  thua 

remains  in  tfie  sliortened  form  "  sue."  In  the  sense  of  an  agglul- 
Inant,  "  size"  is  an  adaptation  of  Ital.  luo,  a  shoitened  form  of 
aiiiii  (Lat.  uiiifcre),  and  seems  to  have  meant  by  derivation 
"  that  whichpaintersuselomaks  tbe  colouniil  well  or  suitably." 
■KAOERRACK,  the  snn  of  the  North  Sea  which  gives  access 
lo  the  Caltegat  and  so  to  tbe  Baltic.  It  is  about  I40  m.  kHig 
and  7S  broad.  On  the  Danish  shore,  which  is  low  and  beset  with 
sand-banka,  the  strait  is  shallow.  Towards  the  steep  Norwegian 
coast  its  deepest  part  is  found.  44^  fathoms. 

a  Mlinlty  of  die  water,  Ac.,  see 


aSaa. 


IKAQTAT  (a  native  name  said  to  mean  "  home  of  the  north 
wind"),aciIyinS.E.  Alaska,  in  lat.  sg°  >8' N.  and  long.  13s*  »* 
W..  at  the  mouth  of  the  river  Skagwsy,  on  an  indenlaiion  at 
Taiya  Inlet,  a  branch  of  Chilkoot  Inlet,  leading  out  of  Lynn 
Canal.  Pop,  (igio)  S71.  It  is  the  saward  terminus  of  the 
Yukon  &  White  Pass  railway,  by  which  goods  and  passengers 
reach  the  Klondike;  and  is  connected  with  Dawson  by  telegrapb 
and  with  Seattle  by  cable,  and  with  Seattle,  San  Francisco  and 
other  Pacific  ports  by  steamers.  The  climate  is  comparatively 
dry  (annual  predpitaiion  about  si.75  in.);  between  iS^  and 
T^i  the  minimum  recorded  temperature  was  lo*  (March), 
■he  maximum  qi'  (July),  and  tbe  greatat  monthly  range  7j° 
(March).  Though  settled  somewhat  eariier,  Skagway  hist 
became  Important  during  the  rush  in  ig«6  for  tbe  Klondike 
gold.fielda.  for  which  it  b  the  moat  convenient  entrance  by  ihe 
trail  evd  White  Faa.  the  lowff  of  the  two  passes  to  tbe 
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headwaters  of  the  Yukon.    A  post-office  was  established  here  in 
November  1897. 

SKARGA,  PIOTR  (1532-1612),  Polish  writer  and  reformer, 
was  bom  at  Grojec  near  Warsaw  in  1532.  He  was  a  member 
of  the  noble  Pawenski  family,  but  his  pseudonym  of  Skarga 
(from  "skarga"  a  "complaint"  or  "accusation")  speedily 
stqxrseded  his  real  name.  Educated  at  Grojec  and  Cracow,  he 
be^n  lif 't  as  a  tutor  to  the  family  of  Andrew  Tenczynski,  castellan 
of  Cracow,  and,  some  years  later,  after  a  visit  to  Vioina,  took 
orders,  and  from  1 563  was  attached  to  the  cathedral  church  of 
Lemberg.  His  oratory  was  so  successful  that  he  determined  to 
become  a  missionary-preacher  among  the  people,  in  order  the 
better  to  combat  the  social  and  political  evils  of  the  day.  By 
way  of  preparation  he  studied  theology  in  Italy  from  1568  to 
1570,  and  finally  entered  the  Society  of  Jesus.  On  his  return  he 
preached  successively  at  Pultusk,  Jaroslaw  and  Plock  under  the 
powerful  protection  of  Queen  Aane  Jagielonika.  During  a  sub- 
sequent mission  to  Lithuania  he  converted  numerous  noble 
famih'es,  including  the  Radziwills,  and  held  for  some  years  the 
rectorship  of  the  Jesuit  Academy  at  Wilna,  where  he  composed 
his  Lives  of  Ike  Sainis,  In  1584  he  was  transferred  to  the  new 
Jesuit  College  at  Cracow.  He  was  protected  by  the  valiant 
Stephen  B&thory,  and  the  first  act  of  the  pious  Sigismund  III., 
on  ascending  the  Polish  throne,  was  to  make  Skarga  his  court 
preacher,  an  office  he  held  for  twenty-four  years  (1588^1611). 
With  pofect  fearlessness  and  piercing  eloquence,  he  rebuked 
the  sloth,  the  avarice,  and  the  lawlessness  of  the  diets  which 
were  doing  their  best  to  make  government  in  Poland  impossible. 
Sometimes,  as  for  instance  during  the  insurrection  of  Zebrzy- 
dowski,  Skarga  intervened  personally  in  politics,  and  on  the  side 
of  order  and  decency,  for  his  loyalty  to  the  crown  was  as  un- 
questionable as  his  devotion  to  the  Church.  Wearied  out  at 
last,  he  begged  to  be  relieved  of  his  office  of  preacher,  quitted 
the  court,  and  resided  for  the  last  few  months  of  his  lif e  at 
Cracow,  where  he  died  on  the  a  7th  of  September  161  a. 

The  most  important  of  his  works  are:  Isives  of  0u  Saints  (\l\^Ina, 
1579*  a7th  edition,  1884):  Sermons  on  Sundays  and  Saints  Days 
(ist  ed.,  Cracow,  1595,  Latin  ed.,  Cracow,  1691);  Sermons  preached 
before  the  Diet  (last  and  best  edition,  Cracow,  1004)  and  numerous 
other  volumes  of  sermons,  some  of  which  have  already  run  through 
thirty  editions.  Of  less  importance  arc  his  very  numerous  polemical 
wori^  though  his  famous  book  On  the  Unity  of  the  Church  of  Cod 
(ist  edition,  Wilna.  1577)  directed  a^inst  the  dissenters,  especially 
the  Greek  Orthodox  schismatics,  will  always  have  an  historical 
interest. 

See  Isydor  Dzieduszycki,  Pder  Skarga  and  kis  Ate.  (Pol.) 
(Cracow,  1850-1851).  (K.  N.  B.) 

SKAT,  a  game  of  cards,  much  played  in  central  and  northern 
Germany.  It  is  generally  supposed  to  have  been  invented  about 
181 7  by  an  advocate  of  the  name  of  Hempel  in  Saxe-Altenburg. 
There  is,  however,  some  reason  for  believing  that  the  game  is  of 
much  earlier  origin  and  was  played  by  the  Slav  inhabitants  of 
Saxe-Altenburg  long  before  that  date.  In  the  home  of  the  game 
of  skat  (Saxony  and  Thuringia)  the  old  (German  single-ended 
cards  are  usually  employed,  while  in  north  and  south  Germany 
French  cards  are  ordinarily  used.  The  German  cards  are  thirty- 
two  in  number  and  of  four  suits, — ScheUen  (bells),  the  equivalent 
of  diamonds;  Roth  (red),  hearts;  Griln  (green),  q>ades;  and 
Eickel  (acorn),  dubs.  The  eight  cards  of  each  suit  are  the  seven, 
eight,  nine,  ten,  Wenzel  or  knave,  queen,  king,  ace.  This  arrange- 
ment denotes  at  once  the  value  of  the  single  cards,  each  following 
card  being  higher  in  value  than  the  preceding;  i.e.  hearts  are 
higher  than  diamonds,  spades  than  hearts,  and  clubs  (the  highest 
colour)  takes  spades,  hearts  and  diamonds.  Again  8  takes  7, 
9  takes  8  and  7;  but  the  knave  (called  Wenxtl  or  Unter)  is  an 
exception  (see  below). 

The  game  is  played  by  three  persons;  where  four  play,  the 
dealer  takes  no  part  in  the  play  though  he  shares  in  the  winnings 
and  losings  of  the  opponents  of  the  pUyer.  The  cards  are  dealt 
from  right  to  left — or  (as  skat  players  say)  in  the  direction 
the  coffee-mill  is  turned.  After  the  cards  have  been  shuffled 
and  cut,  the  dealer  first  deals  three  cards  to  each  player,  then 
four  and  again  three,  laying  aside  two  cards  (the  skat).  Each 
player  has  now  ten  cards  in  his  hand,  which  he  arranges  in  suits. 


The  Wenzel  or  knaves  occupy  a  peculiar  poution.  Tliqr  are 
not  regarded  as  colour  cards,  but  are  essentially  trumps  and  take 
all  other  trumps.  The  player  sitting  to  the  left  of  the  dealer  is 
"first  hand,"  and  if  he  himself  intends  to  make  a  game,  invites 
the  others  to  declare  theirs,  or  if  he  wishes  to  reserve  all  rights  to 
himself,  simply  says  "  Ick  bin  vom  " —  "  I  have  the  lead, "  and 
then  his  next  neighbour  on  the  left  has  to  offer  a  game.  If  this 
neighbour  holds  such  cards  as  to  give  him  no  prospect  of  winning 
he  passes,  and  his  neighbour  to  the  left  has  the  right  to  offer 
a  game.  If  he  in  his  turn  passes,  then  the  first  hand  is  at  liberty 
to  determine  the  game  or  declare  "  Ramsch  "  (see  below).  But 
if  the  first  neighbour  thinks  he  can  risk  a  game,  he  offers  one. 
If  the  first  hand  reserves  this  game  (see  above  "  I  have  the  lead"), 
either  because  he  intends  to  play  it  himself  or  to  play  a  higher 
game,  the  second  hand  must  go  higher  or  pass.  i.e.  renounce  a 
game,  and  then  his  neighbour  to  the  left  has  the  right  to  offer, 
and  if  he  again  passes  and  does  not  offer  a  higher  game  than  that 
which  the  first  hand  intends  to  play,  the  latter  determines  the 
game  to  be  pkiyed. 

The  usual  games  in  skat  are  the  following.  First  the  simple 
colour  game,  which  is,  however,  seldom  played  by  skat  enthusiasts. 
The  player  has  here  the  right  to  take  up  the  skat,  and  to  determine 
the  suit  of  the  game;  but  here  the  rule  is  that  the  colour  roust  not 
be  lower  in  value  than  that  of  the  game  offered,  though  it  may  be 
higher.  For  instance,  if  spades  are  offered,  the  player  cannot  take 
hearts  as  trumps,  though  he  may  take  clubs,  because  they  are 
higher  in  value  than  spader 

Next  to  the  colour  game  comes  "  toum4,"  the  player  turning  up 
one  of  the  skat  cards,  the  suit  of  whkh  becomes  trumps.  If  a  knave 
be  turned  up  the  player  may  announce  "  gnndo.'^  Then  comes 
the  game  of  "  solo,  where  the  player  declares  which  suit  shall  be 
trumps,  and  the  skat  remains  intacL  The  highest  "solo,"  still 
higher  than  clubs,  is  "  grando.'*  In  this  game  only  the  four  knaves 
are  trumps.  If  the  hand  playing  grando  thinks  he  con  make  all  the 
tricks,  he  declares  open  grando— «.«.  shows  his  hand.  If  in  opea 
grando  a  single  trick  be  lost,  the  plaver  loses  the  game.  If  one  of 
the  players  holds  such  cards  as  to  enable  him  to  force  his  opponents 
to  take  all  the  tricks,  he  can  declare  nulla  But  here  the  game  is 
lost  if  even  a  single  trick  falls  to  the  player.  In  nullo,  the  knaves 
are  resided  as  colour,  ue,  are  not  trumps.  Nullo  can  be  played 
open,  if  there  is  no  probability  of  the  player  taking  a  single  trKk. 
Simple  nullo  counts  higher  than  diamona  solo;  open  nullo  comes 
after  clubs  solo.  In  Ramsch,  whk:h  takes  place  when  none  of  the 
players  will  risk  a  game,  each  player  takes  (as  in  whist)  all  the  tricks 
he  makes — but  only  knaves  are  trumpe— and  the  loser  u  be  who 
makes  most  points.  The  value  of  the  individual  cards  given  in 
figures  is  as  followsi  The  seven,  eight  and  nine  count  nothing,  the 
knave  counts  2,  the  queen  3,  king  4,  ten  10  and  ace  11  points.  This 
^ves  the  value  of  the  whole  game  as  120  pointu  The  game  is  won 
if  the  player  geu  one  above  the  half  of  this  sum,  t.e.  61 .  The  hand 
that  does  not  make  30  is  "  Schneider,"  that  is  "  cut,"  and  "  Schwarz  " 
(black)  if  he  does  not  make  a  single  point. 

Skat  is  almost  invariably  (dayed  for  money,  and  the  calculatkm 
is  made  thus.    Evety  game  and  every  suit  have  a  set  value: — 

Colour  game     .     .    3*  4*  5  and  6,  according  to  the  suits. 

Toum6  .     .     .     .    5,  o,  7,  8  and  12  (the  last  the  grando). 

Solo       .     .     .     .    9,  10,  11,  12  and  16  (grando). 

These  figures  are  increased  by  the  number  of  "  matadores.*'  Suppose 
a  player  oiclub  solo  holds  all  four  knaves  and  the  ace  and  ten  of  dubSk 
he  has  a  game  with  6  matadores.  By  matadores  is  accMdingly 
meant  an  uninterrupted  seouence,  e.g.  from  the  knave  of  clubs  down 
to  the  seven  of  trumps.  If  the  [daycr  has  then  all  four  knaves  and 
all  the  cards  of  the  trump  suit  in  his  hand  (or  in  the  skat),  he  has  a 
game  with  1 1  matadores.  But  if  a  single  card  is  missing  in  the  aeries, 
only  the  matadores  of  hiVher  value  than  the  missing  card  count.  If, 
for  Instance,  the  knave  01  hearts  is  missing,  the  game  in  quectioa  has 
only  3  matadores.  To  the  number  of  matadores  is  added  I  if  the 
game  is  simply  won,  2  if  won  with  Schnekler  (cut),  and  4  if  the 
opponents  are  Schwarz  (black).  Thus,  if  a  spade  solo  with  5  mata- 
doces  is  won  with  Schneider,  the  winner  makes  5+2Xii"*77  points. 

SKATIlfQ  (Dutch  schools,  a  skate),  a  mode  of  progresskm 
on  ice  with  the  aid  of  appliances  called  skates,  attached  to  the 
sole  of  the  shoe  by  straps,  clamps  or  screws.  The  earliest  form 
of  skate  that  we  know  is  that  of  the  bone"  runners"  (still 
preserved  in  museums)  worn  by  the  primitive  Norsemen.  These 
were  bound  to  the  foot  with  thongs.  The  Norse  sagas  speak 
with  pride  of  the  national  achievements  in  skating,  and  the  early 
development  of  the  art  was  due  principally  to  the  Norsemen, 
Swedes,  Danes,  Finns  and  the  Dutch.  Whatever  its  origin  in 
Great  Britain,  skating  was  certainly  a  common  sport  in  Enn^and 
in  the  12th  century,  as  is  proved  by  an  old  transUtioa  of 
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fiU-Steven's  DeseripiwHtf  LeHdoH,  pttblished  in  1180,  in  which 
the  MIowing  words  occur: — 

"  When  the  great  fenne  or  moore  (which  watereth  the  walls  of  the 
dtie  on  the  North  side)  U  froaen.  many  young  men  play  on  the  yce 
.  .  .  asorae  tye  bones  to  their  fecte  and  under  their  heeles,  and 
shoving  themselves  with  a  little  picked  suffe  do  slide  as  swif  tlie  as  a 
birde  flyeth  in  the  aire  or  an  arrow  out  ol  a  cross-bow." 

At  what  period  the  use  of  metal  runners  was  introduced  is 
unknown,  but  it  was  possibly  not  long  after  the  introduction 
into  northern  Europe,  in  the  3rd  century  after  Christ,  of  the  art 
of  working  in  iron.  By  the  time  of  Charles  II.  skating  had 
become  popular,  with  the  aristocracy  as  well  as  with  the  people, 
as  is  proved  by  entries  in  the  diaries  of  Pepys  and  Evelyn. 

Skating  does  not  appear  to  have  bc«n  known  in  America 
before  its  colonization  by  Europeans,  though  bone  slides  were 
used  to  a  limited  extent  by  certain  Eskimo  tribes. 

The  modem  skate  Is  in  the  form  of  a  steel  bUde  mounted  upon 
a  wood  or  metal  base.  In  the  old-fashioned  skate  the  woodeA 
base  was  strapped  to  the  boot  and  kept  firm  by  low  spikes  or 
screws  that  entered  the  sole.  The  next  step  in  development  was 
the  "club-skate,"  originally  Canadian,  a  patent  appliance 
adjusted  by  clamps  to  fit  the  sole.  There  are  several  varieties 
of  dub-skates  still  popular.  They  have  a  broad  blade  with 
slightly  curved  edge,  and  are  more  suitable  for  figure-skating  than 
for  speed.  The  best  skaters  now  use  skates  fixed  permanently 
to  special  skating-boots. 

As  in  andent  times,  skating  is  most  practised  by  the  Scandi- 
navians. Finns,  Dutch  and  British,  to  whom  in  modern  days 
have  been  added  the  Germans,  Swiss,  Austrians,  and  cspedally 
the  Canadians  and  Americans.  All  these  nations  have  central 
organizations  which  control  skating,  the  British,  founded  in  1879, 
bdng  the  National  Skating  Association.  The  American,  founded 
in  1884.  is  also  called  the  National  Skating  Assodation,  and 
generally  co-operates  with  the  Canadian  Amateur  Skating 
Assodation,  founded  in  1888. 

Spetd  SkattHg. — Of  the  earliest  skating  races  no  records  have 
been  kept  That  racing  was  a  popular  pastime  m  Holland  two 
centuries  and  longer  ago  is  proved  by  the  numerous  paintings 
of  the  time  depicting  radng  scenes.  In  England  the  first  skating 
match  recorded  was  that  in  which  Youngs  of  Mepal  beat  Thomson 
of  Wimbtingdon,  both  men  of  the  Fens,  in  the  year  181 4.  The 
Fen  country  has  remained  the  chief  English  home  of  skating. 
owing  to  the  abundance  of  ice  in  that  district,  and  most  British 
champions  have  been  Fensmen,  notably  the  Smarts  of  Welney. 
In  January  1823  the  Sporting  Magatine  recorded  the  first  amateur 
match,  which  was  between  teams  of  six  gentlemen  from  March 
and  Chatteris,  Mr  Drake  of  Chatteris  finishing  first.  In  the  same 
year  a  match  took  place  for  a  silver  bowl  on  the  Maze  Lake, 
Hertfordshiie,  over  a  course  5  m.  k>ng,  the  winner  bdng  Mr 
Blenkinsop.  Radng,  more  or  less  intermittent,  continued 
annually,  the  Fen  skaters  generally  triumphing.  In  1854 
appeared  the  celebrated  William  ("  Turkey  ")  Smart,  who,  after 
^^^tiiij  Larmen  Register  in  that  year,  remained  champion  for 
more  than  a  decade.  His  nephew  George  ("  Fish" )  Smart  won 
the  championship  in  1878  and  held  it  until  1889.  only  to  relinquish 
it  to  his  younger  brother  James.  The  first  amateur  championship 
of  England  was  held  in  1880  at  Hendon,  and  was  won  by  Mr  F. 
Norman,  a  Fen  skater. 

Owing  to  the  great  area  of  Canada  and  the  northern  United 
States,  and  the  long  and  cold  winter,  the  sport  of  skating  is 
indulged  in  to  a  greater  extent  in  North  America  than  anywhere 
else,  and  h>cal  matches  have  been  held  for  years  in  many  places. 
Owmg  to  the  repuution  of  Charles  June,  who  was  considered 
to  be  the  best  American  skater  from  1838  for  many  years,  his 
place  of  residence,  Newburgh,  N.Y.,  on  the  Hudson  river, 
became  the  headquarters  of  American  speed  skating.  This  city 
also  is  the  birthplace  of  the  Donoghue  family,  who  may  be  called 
the  Smaru  of  Ameiica.  The  most  noted  members  of  this  family 
were  MrT.  Donoghue  and  his  two  sons,  Tim  and  J  F.  Donoghue, 
each  in  his  day  the  fastest  skater  in  the  world,  Joseph  Donoghue 
winning  every  event  at  the  international  championship  meeting 
at  Amsterdam  in  1891.     There  is  practically  no  professional 
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Skating  received  a  great  impetus  during  the  Ust  decadp  of  the 
19th  century,  profiting  both  by  the  growing  devotion  of  athletics 
and  by  increased  facilities  of  communication,  which  led  to  inter- 
national competitions  ^d  the  institutions  of  skating  clubs  in 
Switzerland  and  elsewhere,  e^)ecially  those  of  Davos,  St  Moritz 
and  Grindelwald,  where  ice  is  available  every  winter.  Although 
skating  instruments  are  so  simple,  the  evolution  of  the  skate  has 
advanced  considerably,  contributing  to  marked  improvement  in 
the  skater'^  skilL  In  speed-skating  an  epoch  was  marked,  first, 
by  the  almost  universal  adoption  of  the  Norwegian  type  of  radng 
skate;  and,  secondly,  by  the  institution  in  1892,  at  an  inter- 
national oongress  held  in  Holland,  of  annual  races  for  the  cham- 
pionships of  Europe  and  of  the  world. 

The  Norwegian  skate,  introducc4  and  perfected  (1887-1902) 
by  Axel  Paulsen  and  Harald  Hagen,  is  constructed  with  a  view 
to  lightness,  strength,  and  diminution  of  friction.  The  blade, 
of  specially  hardened  sted,  is  set  in  a  hollow  horizontal  tube  of 
aluminium,  and  connected  by  similar  vertical  tubes  with  foot- 
plates riveted  to  a  dosely-fitting  boot  with  thin  leather  sole. 
It  is  i6-i7f  in.  long  and  \-2  millimetres  thick  (»*.«.  *ox9-o78  in.), 
the  average  employed  for  hard  ice  bdng  }  mm.,  often  thinner 
towards  the  hed.  This  thickness  is  suitable  for  hard  ice,  but  for 
softer  vct^w-^vtuvi  preferable.  The  blade  is  flat  on  the  ice 
throughout,  except  for  an  inch  in  front;  this  flatness  distributes 
the  wdght,  and  with  the  extreme  thinness  of  blade  reduces 
friction  to  a  minimum.  The  edges  are  right-angled  and  sharp. 

The  skater's  style  has  been  modified.  The  blade,  when  planted 
on  the  ice  with  weight  upon  it,  describes  a  nearlv  straight  line,  the 
last  few  feet  only  curving  slightly  outwards  as  the  skate  leaves  the 
ice.  Hence  the  stroke  of  the  best  modem  skaters  Is  almost,  if  not 
entirely,  on  the  inside  edge,  a  gain  in  directness  and  speed,  the  outside 
edge  being  used  for  curves  only.  The  length  of  stroke  has  tended  to 
diminish.  Contrasted  with  the  12-18  yards'  stroke  attributed  to  the 
old  English  champion.  W.  **  Turkey  Smart,  which  was  partly  on 
the  outside  edge,  the  modem  racing  stroke  rarely  exceeds  10  yds.,  and 
is  usually  nearer  6  or  7.  Particular  instances  vary  with  conditions 
of  ice,  &c..  but  at  St  Petersburg,  in  1896.  Eden's  stroke  in  the  16.000 
metre  race  averaged  about  7}  yds.,  that  of  P.  Oestlund  at  Davos,  in 
1900,  the  same  (lor  one  lap,  8  yds.).  J.  F.  Donoehue's  stride  in  1891 
was  comouted  at  about  6  yds.  The  i^neral  effect  has  been  vastly 
increases  speed,  and  a  conjoint  cause  is  the  stricter  training  under- 
gone before  important  races. 

The  races  held  annuallv  since  1 892-1 893  for  the  championships  of 
Europe  and  of  the  worla,  under  the  auspices  of  the  International 
Skating  Union,  have  assembled  representatives  from  the  skating 
countnes  of  Europe  and  from  America. 

The  races  are  four  in  number,  over  distances  of  500, 1500, 5000  and 
10,000  metres,  and  to  obtain  the  title  of  champion  a  skater  must  win 
three  races  and  finish  in  the  fourth.^  In  addition,  each  country,  when 
possible,  holds  its  own  championship  races. 

In  England  races  are  still  skated,  with  rare  exceptions,  on  straight 
courses,  with  a  sharp  turn  round  a  post  or  barrel,  the  distance 
prescribed  for  N.S.A.  championships  being  i}  m.  with  three  turns. 
The  Continental  and  international  system  involves  a  course  with 
straight  sides  and  curved  ends  of  such  a  radius  that  no  slackening  of 
speed  is  necessary.  In  both  instances  the  competitors  race  two  at  a 
time  on  a  double  track,  and  the  time  test  b  used.  Each  skater  must 
keep  his  own  course,  to  prevent  dther  from  using  the  other  as  pace- 
malcer  or  wind-shield.  The  intematbnal  regulations  {Eiswettlauf- 
Ordnung)  prescribe  that,  if  a  single  track  be  used,  the  hindmost 
skater  must  keep  at  a  minimum  distance  of  5  metres  from  the  other, 
on  pain  of  disqualification.  The  advantage  of  inner  curve  on  a 
Continental  course  is  given  alternately,  and  a  space  left  open  between 
the  tracks  at  one  point  for  the  skaters  to  cross. 

The  curves  are  skated  with  a  step-over-step  action,  and  the  direc- 
tion is  always  from  right  to  left.  Hence,  on  entering  the  Curve  the 
right  foot  is  brought  across  in  front  and  set  down  on  the  inside  edge, 
the  left  passing  behind  on  the  outside  edge,  and  being  in  its  ttmi  set 
down  on  an  outside  edge  in  front.  The  strokes  thus  form  a  series  of 
tangents  to  the  curve,  and  are  little  shorter  than  tn  the  straight. 
With  a  radius  of  25  and  30  metres,  as  at  Oavos,  the  curves  can  be 
skated  with  safety  at  full  speed. 

The  following  are  the  amateur  speed  records  at  the  prindpal 
distances: 


Distance. 

m.  s. 

Name. 

Nationality. 

500  metres(546  yds.) 
1.000     ..      (1093  yds.) 
1.500     ,.      (1639  yds.) 
5.000     ,.      (3  m.  188  yds.) 
10.000     „      (6  m.  376  yds.) 

441 

1  34, 

2  22I 

8  371 
17  50I 

R.  Gundersen 
P.  Oestlund 
P.  Oestlund 
J.  Eden 
P.  Oestlund 

Norway 
tt 

Holland 
Norway 
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ry  (|8«I) :  »ui>v,  in  the  Oval  Serin  {1S97)! "  Skitini,"  *nk:k 
„.  ..J  £iv)tj>fa<dig  tf  .SMrl  {itot);  iknaf.  In  the  IxliRiiin 
Libruy  (1901};  Skalint.  tay  W.  T.  lU^viiMn  (Kew  Yoric,  1903), 

FifHK  5*an(tf.— ThU  variety  of  iluting,  u  lubjectol  to 
dtfiniie  miet,  ii  quite  modera,  bavini  ari(lruted  in  the  iQlh 
century,  ihougb  tbe  cutting  of  figuns  on  Ibe  ice  «u  leprded  >i 
u  »Moinpliihmeiit  by  ilitteT)  long  before. 

Although  the  "  Edinbuigh  Sluiing  Gub,"  founded  in  i6ti, 
ii  the  oldest  ihaiing  ocguiution  in  Cifii  Britain,  tbe"  Sluting 
Club"  of  London,  lotmed  in  iSjo,  b  the  raoat  importanl,  ud 
for  many  yearapractiolly  contnilledfiguretkaring.  Manyotber 
ioipoTtant  figure  ikating  cluba  now  eiitt  in  Great  Britain,  for 
en(  rancc  intowbicbecenain  standard  of  piofidency  [3  demanded. 
Figure  ikating  championahipa  are  DOW  held  in  many  couotriet 

championalup  meeting  being  held  by  ibe  Xntenutional  Skating 
Union,  In  England  great  impetus  baa  been  given  lo  figure 
ikating  by  the  multiplication  of  dubi  (i.t.  Wimbledon,  founded 
1870,  Tbamel  Valley,  Ciyital  Palace,  &c.)  in  iddition  to  Ibe 
ori^nil  "  Skating  Club"  and  those  in  Switierland  ilieidy 
mentioned;  and  from  the  canitniction  of  numeroui  artibdjj 
rinkl,  lucbuit  NiaguiandPrince^i  Club  in  London,  al  well  al 
by  the  encoutagemenl  «aord»d  by  the  NMional  Skating  Auodt- 
lion,  which  o9en  iit,  ind  and  jid  diu  budget  (tnd  a  special 
ot  "  Diamond"  badge  for  figuie  (kaliug)  fot  figuie  tau  u  well 
11  fat  ipevd;  in  iBgj  the  Auodalion  founded  a  "  London 
Skating  Coundl,"  while  io  i8g8  and  In  1901  It  held  the  figure 
ikatiDg  championtbip  of  tbe  world  in  London.  In  Araericn 
compantively  little  inteiett  it  iliovn  inthiibnndiof  tbe  sport. 
In  tbe  Britiib'ityle  of  figure  ikiliog,  whicb  li  not  reciigniied 
by  Ibe  iDternttionil  Skating  Union,  the  body  i>  held  ai  neariy 
u  powible  upright,  tbe  employed  leg  ii  kept  ittaighl,  Che  un- 
employed leg  cutied  behind,  the  uniibang  loosely  at  the  tidei, 
and  tbe  bead  ii  lutned  in  the  direction  ol  pngrcu.  In  Ibe  >o- 
ciUed  Aoglo-Sniu  ityle,  idccled  by  British  skiten  tnined 
It  DavM  ud  St  Moriti,  the  upright,  ilmosi  rigid  position  i* 
bdited  on,  even  tbe  unemiJoycd  leg  being  held  itraigbt.  Much 
more  tilitude  ii  alloired  by  the  CoctinenUl  school,  though  no 
dcBnite  rule*  of  fonn  bave  been  laid  down.  The  knee  of  Ihe 
employed  leg  ii  slightly  bent,  and  Ibe  unemployed  leg  I*  in 
constinl  action,  being  used  lo  balance  Ihe  body  during  Ihe 
execution  of  Ibe  figures.  Tbe  Conlinenlal  is  ks)  difficult  In 
execution  Ihan  the  Sritiih  style,  but  iti  movements  are  less 
graceful.  There  are,  of  coune.local  modifications,  the  strictest 
eipooenla  of  the  English  school  being  the  Dave*  and  St  Horitx 
ikaten,  while  tbe  Contineniil  variea  from  the  complete  d>andcn 
of  tbe  FKDcb  to  the  more  reiirained  ityle  of  tbe  Cermans; 
Canadian!  cultivBteiisogispe-vinetindotlieriwo-fooIedfigures. 
The  euential  futures  are,  bowevei,  identical.  Thus  EnglisbnieD 
consider  of  secondary  importance  loi^M,  cross-cull,  continuoui 
and  hand-in-band  ikating,  though  such  figures  are  included  in 
the  ist  dui  test  of  Ibe  N.S.A.,  ind  devote  themselves  miinly 
to  "  combined  figure!."  Combined  figures  have  been  defined  ai 
"  symmelrical  eiecution  of  a  figure  by  bne  or  more  pairs  of 
ikaten."  OriginiUy  knoirn  IS  Ibe  "  skating  club  figures," 
Ihey  hive  been  graduilly  developed,  and  in  1S91  delcgllet  from 
Ibe  principal  dubs  established  1  regular  terminology.  Tbe  ideal 
number  of  ikaten  for  a  combined  figure  is  four,  though  siieaand 
dghls  are  seen,  one  being  cbosen  "  caller"  o( 


ilylc,  through 
cnguumeo  aoopimg  i^ntmental  metnoos,  rendered  alnwat  a 
necessity  by  the  ciicunucribcd  aru  of  irtificial  rinkl,  In  iqoi 
theFlgureSkatlng  Club  wii  established  for  this  purpose,  and  ill 
memben  attained  such  success  Ibat  an  English  lady,  Mn  Sy«rt, 
gained  Ibe  second  place  in  Ibe  woridV  championship  corapetitioQ 
in  1901,  and  with  her  husband  wop  the  Inlersaiional  Pail 
Skating  in  ihal  year,  and  again  in  1904;  and  in 


Tbe  World's  Figure  Skating  Championship  wii  won  la  1S96 
by  Fuchi,  Austria;  1897,  G.  HOgel,  Austria;  i398,H,GRnander, 
Sweden;  1899  and  1900,  C.  HUgel.  Austria;  1901,  19011  190], 
1904,  V.  SiJcbow,  Sweden.  Tbe  competiiion  contbu  of  two 
parti,  (a)  compulsory  figure*,  (t)  free  ikating,  the  laiter  affording 
scope  for  Ibe  performance  of  dance  steps  and  briUianl  Individual 
figures,  such  u  the  "  sitting  pirouette,"  and  tbe"itar,"  coiuist- 
ing  of  four  Liusui  (forward  rocker,  back  loop,  back  counter). 
Invented  by  Hert  Engdmann  and  q4endidly  rendered  by 
HenSalcbow. 

The  skites  used  for  the  Engllib  and  ConllneMil  styles  are  shorter 
thin  those  used  for  speed^kaling;  and  differ  in  radiua,  though  both 
are  ot  Ihe  same  type,  u.  1  blade  listened  la  Ibe  boot  by  loie-triaiu, 
the  "  Moif"*  'T""'—  "  — ■■—  K-:—  .W-.  „-- .  '^acnjiy  adopted  by 
EngllihnK  >  more  nsuaUy  6  ft. : 

the  toTQgn  D  in  the  larger  curv^ 


Bdiri 


SSl^sa 


till 


LA^ed  R 


U):  Siaiimt,  in  tbe 
n|,  by  T.  Waiwell 
*,  oy  C,  H-  Fowler 
/ood  (iSp9)!  "  Sfcat- 

-,  1900);  Ltt4tmt  bs 
■f ,  bfii.  S.  Monier- 

NewYort.   See  also 
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gKUT,  WALTER  WOUAH  (183S-  ),  EngUih  philo- 
logist, WIS  bats  In  London  on  Ibe  list  of  November  183;,  and 
educated  at  King's  College,  Hlgbgate  Grammar  School,  and 
Cbriit't  College,  Cambridge,  of  which  he  became  a  fellow  to 
July  i8«o.  In  1878  be  was  elected  EUinglon  and  Bosworih 
Professor  of  Anglo-Siion  al  Cambridge.  He  completed  UiicheU 
Kembte's  edition  of  the  Anglo-Saion  Co^kIs,  and  did  much 
other  work  bofb  in  Anglo-Suon  and  in  Gothic,  bul  is  perhapi 
in  Middle  English,  and  tor 


his  itan< 


of  Chauc. 


al  fittt  mainly 


in  ol  Chauci 


guided  in  the  study  of  Chaucer  by  Hen 
he  was  to  hive  participated  in  Ihe  editi 
1870  by  the  Unlvenity  of  Oxford,  hivii 
favour  an  offer  of  Ihe  editonhip  made  to  bimielf.  Bradthaw's 
perseverance  wai  not  equal  to  his  genius,  ind  tbe  scheme 
cime  lo  nothing  lor  the  time,  bul  was  eveniually  resomed 
and  carried  into  ellect  by  Skeal  in  an  edition  ol  lii  volume* 
(1894),  a  supplementary  volume  of  Ckanurian  Pitui  being 
pubtiibed  in  1S97.    He  also  Issued  an  edition  of  Cfaaucer_in  one 


His 


Pieri  f  InmuH  in  three 

and,  besidei  tbe  Tra 

books  for  Ihe  Elriy  English 

of  John  Barbour,  the  lominc 

0/  PaltTK,  ind  .€1fric's  Z.itri  «/  Ou  Sainti  I,  vol*.).    For  Ihe 

Scottish  Text  Sodely  he  ediied   Tkt  XiHgii  Qasir,  nsuaUy 

ascribed  to  James  I,  of  Scotland,  and  he  published  an  edilioD 

(1  voU.,  1871)  of  Cbalteclon,  with  an  inveitigilion  of  Ibe  Hmtce* 


n  llu  Aslriitiilit,  he  edited  numerous 
~ei1  Society,  including  Ihe  Bnut 
otHuMlK*)*.    - 


SKEFFINGTON— SKELETON 


1^9 


it  tlwobKiIete'mnti'empIiiyed  by  him.  In  pure  philology 
SLeal'ft  piindpal  Achievanent  is  hii  Etymoiegual  En^iik 
Diaitmaryl4fia,  iSjg-tSSi-.ier.toiBilaigeii,  igio),  tbeoioit 
importADl  of  aU  his  works,  vhkb  must  be  c«nsidend  in  conpeuon 
mill  llie  nuDiBous  publicslknis  of  tbc  English  Dial«l  Sociely, 
in  aD  of  whkbi  even  vhen  nol  edited  by  himself,  be  bad  a  hsjid 

(tBjD  :  SpKim,Hi  c]  EaAy  l.,I.,t  jrom   H9S   to  13QJ   (1871),  in 

min.  1U7  ind  1S91):  A  CsKiH  Dulieiary  nf  MMll  Entfiik 
(IBU).  in  coniunction  >ilh  A.  L.  Miyhi-^  ^  AlxKnl'l  i'liiliiw 
fiaoi).  m  mlunn  olj^ayi:  Til  CAlKfr  Coam  (1900)1  A  Primtr 
if  Omiiitat  Bui  CufJuk  PkMon  (190$),  Ac.,  &c 

■XBPnilGTOX,  SIR  WILUAX  ((.  kCsi^s),  l«d  deputy 
ol  IreUnd,  belonged  to  ■  LdcotenUce  family  And  wai  sfaeriS 
id  WArwitkihii         '     "  ■—      " 


r  ol  the  ( 


nnbeiot 


lE  Richmond,  the  nominal 
e  (roucd  over  In  Aufull 
iSio,  but  hit  power  was  )0  citcuinjcrib«l  by  insimctioni  ftom 
Henty  that  (lie  held  of  the  Fittgcraldi,  Gerald,  glh  earl  of 
Kildare,  and  riot  SkEffincton,  was  the  real  governor  of  Ireland. 
Thit  itAleoI  affairs  lasted  Cor  three  yean  and  then  in  15J1  the 
deputy  was  recalled.  In  1534,  RUdare  being  in  prison  in  England 
and  ills  ion  Thomas,  afterwirds  tbe  loth  earl,  being  in  revolt, 
s  Again  appointed  deputy.     Alter  some  delay 


t  Dubli 


icched  Bl 


relieve  Drogheda,  but  further  progress  in  th( 
the  rebellion  was  leTiousty  delayed  by  bit  illnett.  However,  in 
tbc  spring  of  lUS  he  wai  agaia  in  the  field.  He  took  Maynooth. 
the  heavy  atliUety  u>ed  by  him  on  thii  oixaiioD  aming  lor  hira 
hu  lurnanie  of  "  the  gunncT  ";  be  forced  some  of  KildAre'i 
Lc  peace  sod  he  captured  DungarvaiL    He  died  on 

r  Homcaitle 
131  m.  N. 

ly.     Pop.  of 


. 1S3S- 

■XBOHBU,  A  Matide  rcwrt  !n  the  S.  lindsey,  1 
pSTfiamenUry  divitton  of  Liacohishire,  England 
by  E.  from  London  by  the  Great  Nonhem  raili 
inbu  dinricl  (1901}  mo.  Since  iRjj.  when  rail* 
was  given  with  Flnby  on  the  Grimsby  branch  I 


islted. 

of  eicunionists  come    from  the 

1  reach.     It  is  said  that  A  farmer 

impoTtADt  haven,  WAS  obliterated  by  the  encroacb- 

1;  Lebod,  wriling  in  tbe  middle  of  tbe  i6ih 

at  proift  of  Ibis  were  then  eitant. 

[n  nntt  acioult,  and  Indeed  In  plants,  the 
ihApe  could  not  be  maintalDed  without  a  thicksiing  and  harden- 
ing  id  <iTt*in  pwtt  to  fonn  a  suiqiort  for  the  whole.  These 
hifrlfiHKJ  pant  are  called  the  ikdeton  (Gr.  oiiUu,  1  dry), 
be^uDe  they  dry  up  and  remain  alter  the  rest  of  tbe  body  has 
disappeared.  In  animals  the  skeleton  is  usuAlty,  And  in  higher 
anioalt  always,  rendered  more  rigid  And  permAnent  by  the 
dqiDtit  in  it  of  lime  salts,  thus  leading  to  the  formation  of  bone. 
SooctiOK*,  at  in  rnosl  of  the  lower  or  invertebrate  animals, 
tbc  skeleton  it  OB  the  surface  and  thus  acts  as  a  pntlection  as 
well  as  a  fcansewDrk.  This  is  known  as  An  evsk^tian-  In  the 
bigber  or  vertebrate  ■"*"■'*  there  is  an  interuAl  or  tmdoikdttn 
and  the  eAoakeJeton  is  either  greatly  modified  or  disappears. 

Tbc  foQowiog  descriptive  account  b  tiivided  into  (i)  asat,  or 
tkdctoq  of  tbe  trunk,  (j)  ^ipentiicutar  or  skeleton  of  tbe  limbs, 
(j)  tklUl,  (4}  viscsnl  skeleton,  or  those  parts  which  originally 
fonn  the  giD  supports  of  water  breAthing  vertebrates,  (j)  the 
whidi  is  coosidered  under  the  heading  Skin  and 

Tlieac  divisions,  althou^  they  seem  logical, 
cvmoc  in  practice  be  strictly  Adhered  to,  cspeciAlly  in  tbe  case 
ai  the  TtscerAl  skeleton,  because  doiiig  so  would  involve,  among 
othtf  thin^  ■^MT^tiwg  the  description  of  the  uppff  jaw  from 
that  of  tike  [eat  ol  the  ikulL  For  the  miooscopical  ttniclure  of 
b«ac  tee  Conacnv*  TtMCM. 


Tbe  axial  skeleton,  , ^__ 

thoold  comptite  a  good  deal  ol  the  skull  as  well  as 

column,  ribsand  breast  bone,  but,  is  the  skull  (7,1.)  is  dealt  with 

in  a  separate  article,  the  three  latler  Mructuies  alone  are  dealt 


lie  p(  the  I 


k  of  the  r 


UKimmit:  theribt  at 
-nitn  in  ineic  lunsuppon  ipe  upper  Uinb.|whilsl  tbe  p> 
lliclowetlinit>t.it|niitcdtoitslowerend.  Thcspinecon 
adult  ol  iwtniy-tii  bones,  in  a  young  child  ol  thirty-ihn 
o[  tbe  booe.  in  the  spine  ol  the  child  ' 

becoinint  ankylotcd  or  blended  with 
each  other  bl  the  adult.  These  blended 
bonn  lose  tbeir  mobility  and  are  ea" 


■hich 


neclc  or  cervical;  of  the  chen.  thoracic, 
formerly  caEU  donah  of  the  l^ni, 

the  tail,  coccygeal  or  caudal;  and  the 

'"""    "™Tn"th« 


u  followi 


■CTbaLiiCoci 


aeluK 


'occy^eal  into  rheiinglecoccyi.  Henre 
he  sacrum  and  coccyi  of  the  adult  are 
he  false,  whilA  the  lumEur,  donal  sod 

The  vertArae  ate  irrepilarly^haped 


™y  Sorio" 


'he  CC  The  •cntt  o[  nclve 
backnrd  from  (he  jopction  ol  the  two  p.    The  preuenTum.  ' 
laminae,  sod  the.coUective  senei.ol  m.  The Se««remum. 
th«e    prpcnws   gives    to   the   entire  x.  The  lipliiwemuni.      , 
column  the  ip.ny  character  from  which      The    doited    line    W" 
has  anien  the  term  spine.  M>pbed  to  it.  KpreMIs     ihe     vertical 
The  iraniverse  P™««  P?"?*  0"-  »i  ill  the  tt/a*. 
The  anicLilar  processes  project,  two  upward  and  two  downward, 
and  aie  for  comKcling  adjacent  venebrae  lojMher.     ~ 
vtualed  on  the  upper  and  lower  bonlFrs  ni  the  pedic 
the  articulated  ppine  the  intervertebral  foramina  throug 

Iinguiih  IhcRi.     In  man  and  all 

whatever  be  the  length  of  the  neck,  Ihe  cervical  vertebrae  ^ 
■TV  seven  in  number.  In  man  ^  body  ol  a  cervical  , 
vertebra  is  comparatively  small,  and  its  upper  surface 
it  traiuvencly  concave;  the  arch  bat  long  aad  obliquely  doping 
lacnirae;  the  ring  is  large  And  triangular:  the  spine  is  thon,  bifid, 
and  horijontal ;  the  transverse  proeeta  con^ns  «  two  bars  of  bone, 
the  snterw  sprin^ng  from  tbe  aide  of  the  body,  the  poKerior  from 
Ihearch,  anduaitrngencmallyloencloKalDramen  (vertebrarterisl) 
iSmugh  which,  as  a  rule,  the' ^ ■■-  — -•-- 


rtctiral  artery  pa 


-  - -.. .in.  second  and  seventh  cerviul 

veTxebrae  have  characteis  which  specially  distinguish  them.  The 
£m.  or  sUu.  has  no  body  or  spine;  its  ring  it  very  large,  and  on 
each  side  of  the  ring  ia  a  thick  mass  of  bone,  tbe  Wmf  ■»»,  by 


iculain  with  the  « 


he  body  of  tlic  atlu  dkipLaod  (jtao  i 
tde  h  Ulie,  tbich  ind  (inply  bi^ 


c  vtftebnCj  formerly 


ibrou^ii  vhii 


dntintuiihtd  by  tuviu  one  or  Iwo 


<liitCT«l  buk  ind  out.  not  bilid, 
wilh  IB  ulicubr  wcf«e  in  tioni 
(he  [ubmle  ol  >  rib:  and  the  ink 
woceaet  uv  flat  and  nearly  ven 
Tbe  fint,  twellth,  dcvenih.  tenth 
•soelimei  the  nnilh.  thor«cic  v 

The  Gru  i>  in  dupe  Uke  the  lev 

root  o(  tho_  tisntvene  pniceB. 


rin^  ii  (rimngulir;  the  ipinc  i«  mu- 
five  and  hatchet -«bapal;  the  tTin»- 
vene  proceuei  are  lone  and  pointed  i 
■he  anicylai  an  thick  and  RrofiE. 

in  Che  xhoncix  venebrae,  are  d«»er 
than  the  lupeiiot.  In  the  lumbar 
vertebrae  and  in  the  lower  Ihoradc 

and  a  mammillary  tubercle  (n^m  each 
■uperior  aitlcular  pioceH.    The  Uth 

deeper  in  front  than  behind  and  iti 

The  »cnim  ii  compowd  q(  6ve 
oaginally   leparaie  vertebrae  fuied 

or  pelvic'"utf«e'^^neave,'an'id"il 
ie     lino,     •hkh     inrfir.!-     i»    nrini.l 

ea.   and  by   fc 


Ie  line  arefoni 


ll  ON  [AXIAL 

through  the  bone  fnmi  baae  to  near  the  apea,  and  ftxn»  tbe  lov^ 
end  H  the  ipinal  canaL  By  ha  borders  the  ■acrun  ii  afticulaied 
with  (be  baunch-boiia — by  Ita  haie  with  the  last  luaibar  vertebn. 

proportion  to  ita  lencth  than  in  other  maniiBals;  this  ^real  bteadth 
ftivea  aolidily  to  the  lower  part  of  the  spine,  and.  conjoined  witb  the 
stK  of  the  lateral  articular  surfaces.  It  pemitsa  more  perfect  iitactiod 
with  the  haunch'ttones,  and  is  correlated  with  the  erect  poiitkw. 

tha'nmman,  (F«''ik^Ke  ^M.  iWnon.  "The'^unun  Sac- 
rum." Sii.  rrnai.  K  DuUim  Sk.  voL  v.  ser.  i.) 

tail,  out  instud  of  projecting  luck,  as  in  mammals       ^ 

an  arrangement  wlikh  is  aUo  found  in  ihe  anihropoid  apei  and  in 
Hoffmann's  sloth.  Not  onlji  is  the  uil  iiiell  rudifnenuiy  in  nun. 
but  the  venebrae  of  which  it  is  composed  tcr  small,  and  represent 
merely  Ihe  bodies  and  transverse  processes  ol  the  true  vertebrae. 
As  there  are  no  arches,  the  ring  is  not  rormed,  and  the  uinal  canal 
''"—  -"■  ■—■ — '*    '"-erefore.  beyond  the  [ourth  pece  of  the  ticrvm. 


The  Grit  coccygeal 


in  theheigl .  . 


ID  length  in  persons  i^  th 


chiefly  lo 
length  of 

diminishes  alio  b  bn*dlh       .   .  .  _     _. 

the  Rgion  of  the  neclc   Owing  to  (he  prpiection  of  the  spin 
and  the  transverse  processes  on  each  tide,  it  presents  an 


'"rf'lKiW 


limbs.  The  avenge 
at  tbe  base  of  the 
of  the  coccyi.     It 


The  THOHAli.  Fkiuj.  or  Ci 


downward  and  forward  in 
three  parts— an  upper,  cal 
a  middle,  the  gUdiolus  cr 


HI  of  the  entira  bone  io( 
into  four  orifiBally  disti 
ine  Is  marked  bv  seven  ucihchcu  hi,i 
~  s:  at  each  side  of  the 


Kt  segments.    Each 


of  Ihe  be , _    ._.. 

with  the  seveo  upper  ribsi  at  each  side  of  the  upper  border  of  ihe 
presternum  is  a  nniuns  Jepteiiioo,  where  the  clavicle,  a  bone  tjt 
theupperUnib.artk»ilateswiththisbonea(theaiialslieletoa-  The 
aiphisterflum  remains  cartilagintHis  up  to  a  late  period  of  life,  and 
from  its  pointed  form  lias  been  named  the  ensiform  car^ilage- 

The  ribs  or  coatae.  tweaty.four  in  number,  lo-clve  on  each  siile 
of  the  thorax,  con^st  not  only  of  the  bony  ribs,  but  of  a  bar  td 
rannsffp  mntiniinua  with  Ihe  anterior  end  of  each  bone,        -    . 

.llbeyfuniishe»amplaofa       """^ 

onverled  into  bo«,  "Dn  vpfia 
BTled  by  Iheir  costal  cartilases  to  Ihe  side  of  tbe 
ailed  jlcmnJ  or  nw  ritis^  the  lower  Eve  do  d« 
and  an  named  n-itmu'  or  Jahe,  and  of  these 

;,    Ano^erand  perhipimonusefulclaBi&alion 
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I  to  tht  tbmcic  vvrtcbne,  uhI  u  ibvy  w  v>'iD' 
ro  <kda  of  the  bodVt  the  rux  id  iny  itvn  uunul 


n  of  tiw  bodVt  the  nbt  id  iny  pvra  uuiul 
MB  u  (be  thoruic  vntebne  in  Ibat 
s  of  oegeuLfcitiljpnoui  udn,  which 


cmiKCted  iDlbewieof  the  body  of  two  edjaccnr  thoracic  vFTlebru; 

ibe  D«k  is  J  codMiicttd  port  of  the  bone,  unitiav  the  head  Id  (he 

■h^;  the  tubercle,  doee  to  the  ionctiaii  of  ctie  iLbIC  luid  dkIc.  ii 

the  jHit  which  inkulMca  with  the  tnimene 

pncH  of  the  venebn.    The  duft  i>  com- 

pnHfd.  poMcMJ  kd  idjier  ud  outer  nirfKe, 

■nd  ui  upper  ind  km^  border,  but  froa  the 

■haft  beirv  njunwhat  twivied  oa  Itfdf,  the 

dinctioa  o(  the  lorfMEI  and  bordn*  li  not 

sailoni  throoEbout  the  lenph  of  the  bone. 


ichlvver  tbid 
supiedby  the 


allow!  the  puiaffe  of  the  windpipe,  fullet,  large  vdna  and  1 
inta  the  cheat,  and  of  levenJ  large  anetiet  out  of  the  cbeR  in 
neck.   The  baae  or  Lower  boundary  of  the  cavity  11  noch  lai 
the  upper,  ilopes  dowiwud  and  backward,  and  ii 
diaphrua,  a  muicle  which  aepuotee  the  chat  (r 
the  abdomefl.    Tht  truavcne  diameter  ia  (iiater  uu<i  uic  •nicm- 
poReiioi,  and  the  anteRMXnterior  is  (rater  laterally,  where  the 
lui«a  an  loditd,  thad  id  the  Beiial  plane,  which  is  occupied  by  tlK 


older  layer 

■Dtfaftnotoclicrdorentodenqa]  d 
and  in  phylofeoy  or  compaiati 


Itafintfo 


Lt«py,  the  b 
(tig.  1)  the  notocbord 


y  mevodennal 


lis  period  than  thia,  before  the  nc 
1,  ukI  it  appearm  at  tint  aa  an  upr 

be  the  cervical  n^oa  of 
ita  edtes,  becomes  a  tub) 

tin  the  cavhy  of  this  is ,  ....  . 

■V  that  a  solid  daaticTndLifDnned  which  grows  foi 
pituitary  region  of  the  skull  and  ba ''  ----■'  -  ' 
coccyx  win  be. 

milethedevdat 

(■ch  idde  of  it  it  dividii^  ludt  in 


to  where  the  end  of  the 


_.,-„  -,-  —  -  c^rical  region 
until  Ihirty4gfal  pain  have  b. . 
proUbly  four  extra  ones  for  Iht 


onadsts  of  three  putm:  that  prareat  the  surface 
itanEDUs  lanwlla  (Bg,  4,  CL).  Deep  10  this  and 
separoted  10  tne  earlier-formed  somites  by  a  space  is  the  muscle 
layer  (fig.  4,  ML}  whiledeepen  of  all  and  newest  the  nerve  cord  and 
notcchord  is  the  Miemto^tneus  laytr'tfig.  4,  SL).  It  is  this  layer 
which  Bradiully  mrru  its  fellow  oflhe  opposite  tide  and  endoaes  the 
nerve  cord  and  the  oatochDrd  in  Gonlinuotis  lubea  of  nesodennal 
liiiue.  thus  forming  thp  mem^muut  tetUbral  atumn,  which  is 
peifarsted  for  ibe  exit  of  the  spinal  naves,  but  the  intervals  between 

bping  rather  drnier  there.  TIm  nert  naBc  is  that  of  cfaofldrification 
or  the  convRHon  into  cartilage  of  CAch  lerment  of  the  membranous 
vertebral  column  iumjundin|  Ibe  notochord.  In  this  way  the  bodies 
nf  *K^  r>rT!i>4*inn,ia  vhi^i,,9*  ire  foTmed  aod  cach  of  these  is 
to  a  muscle  te«pent  and  a  i|nnal 

iX  and  is  formed  tn  tbe  denser  fibrous 
tomile  from  tbe  net.  Tbii  slto  applies 
ch  appear  in  the  fibrous  intervals  (myc^ 


fortrard  direeljon  an  nncff  is  formed  on  the  rih. 
Tbt  angle  aiul  tbe  tubercle  are  at  the  same 
place  in  the  first  rib  and  in  cach  succeeding  r\h 
the  aa^  ii  a  liille  farther  from  the  tubercle  S| 
thai  in  the  laM. 

The  first,  tenth,  elrvmlh  and  twelfth  ribs 
ankuiale  eadl  with  only  one  vertebra  ao  Ehal    1 
thtfe  b  only  one  surface  on  the  head.     The      "Fic 
■uilacr  of  the  fiiat  rib  which  ii  not  in  contact 

he  lunE  ia  directed  upward,  forward  and     cc 
id  whife  that  of  tbe  — "~<  ">•  --  -•'*'     "■ 


of  a  Ferret  Embryo,  showli 
MLMutcuUrlayeriifitwso- 


ti  of  ihc  morahaloBidl  maniH  iM  Ibc 
1  Md  KiirouiiJiiij  t*m  tMnoM  St  (dtltd 
by  a  nuily  of  Ihsu  devdopmHii  even  whea 
hI  with  what  we  know  ol  iti«r  cofliptntiv* 
y  or  piwlogeny.     PiofcMor  A.  M.  PucnoB 

flew  from  the  forr^oinE  nad  Rnidft  Ibe 
1  u  derived  (riKii  thr  iSoulite  (Trdle.    To 


Fio.  s.— OiKfiuiion  of  Vertebne. 


Cerwiul  Kirtdm. 
I  Centn  (or  body. 
)  Sbperior  ni^ytUL  platt 

3  Ancnior  btr  o(   tranivem 

developed  by  UleE>]  exten 

4  Neor^cenlnl  tj^ncboDdrwi 


i  Superior  Ruphyul  pLatc. 
EplptiyiiiTarintniRlilluyi 
q  El^pbyu  for  tniuvcne  pre 
lo  Ebiphytu  for  ipiDe, 

l>  Inferior  epipfayiuJ  plite- 
DBnal  Virltira. 
IJ  Ceni™  tor  bodv, 

14  Superior    epipbyutl    pUle 

15  Neuro-csitm  lynchondniu 

OHfy  till  5th  or  6th  yeu-. 


jmodt  of  odontoid 


ffiS 


;e  Ln  the  developfDeat  of  tbc  mxid 
DiBifiatkm  of  tne  artiUn;  boDV 
■—  -■ ■■  h»W  of  the  neunlairhet 


uniice  with  oppodte  lide  7tb  I 
t3  SyndKnidrQiii  cloiea  from  4Ch  1 


K  are  »  cloae  tocher  And  fuir 


■  lonff  time  and  u  kr 
lodyirii'm  or  qrnnhondrasi 


<I  for  the  rib.   1 

Nwn  u   ibe   ■*•_. 

The  head  of  the  rib 

the  developmental  neon] 

of  the  centiiim.     About  the  age  ol 
dary  coitree  or  epiphyaei  appear  h 

just  above  and  mIdw  the  body  (fee 
3).    The«  an  fully  united  by  tbc 


articular  Hjrfuc  developed  fr 
tingle  or  double  centre,  appear 
duncf  lit  year, 

Dersia  Vindra. 


•Ix  mammilUiy  prom.    Tbi 

.  lor  each  eide  of  the  donal  part 

>-  of  the  arch  and  ooe  (probably  two  fuied)  for  th- 

ne     procenT  ventral  part»  which  hu  already  been  refeneJ  lo  ■ 

'.  ttnitet  about  a  h^^nchordat  bar.    Th  Ibe  axia,  in  additno  to  th 

ordinary  centrea.  there  ii  on*  for  each  "de  ol  th 


90  Epiphyif*    for      . 

appean  about  puberty. 

ajlh  year.  ^ 

"n  Epiphyni    appcara    about    puberty;  odontoid  proctH 
-•—-'-- ■--— ■  .11).    The 


leyeloped  attofdlni  to  G.  Ruge  by  a  fuBon  of  the 


UET  oi  in  jSc  >  ctsln  Eor  tbc  ni 
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Flc  7.— Oaification  ol  the  Stemuin.     In  Ihii  Egunt  iht  m 

veil  u  the  third  •egBKnt  gf  the  body  poHnwi  two  cat 

I  Appnn   about    gth    or   61I1  Dionih:    111.  ksiikiii 


J  Appear    about    Sua    or    9th    4  Appe«n  »bout   ird   y 

For  (urtber  dtuiU  w  C.  S.  McMunicli,  Tltt  Dnd->pmn, 

HumaM  Btiy  (London,  igoU)     ~ 

Rup'i  peper  on  the  developn 
eSAd)  ie  of  ipecial  importuice. 

Ctmpmratt—  -ImttBij.— Jiitt  u  In  ctevrloprarat  (he  iwtochord 
reran  the  earliot  Hnxture  for  etilVeniiis  tbv  ccnbryo.  to  in  Ihe 
iniioil  Idiifilani  it  »sf^*n  bclnrc  ibe 

cDluinn  it  evotvrd.    Thi*  it  10  importau. , 

Vcnefana  bai  now  bea  npanifcd  into  that  of  Cbotdau 
Ji  *hich  either  penaaneatlir  or  1 


^^ir>rpk.-j. 


t  the  older  phylum  o( 


^^.    la  the  ■ubphyhtn  Addachofda*  which  Indudea  ihe  worm' 

like  BalinufkiaBu,  ai  well  aa  the  cokmlal  lomu  Rhabdoplcun  and 
Ccphalodiama,  an  eAtDdermal  atructuRi  appannlly  currnoandinc 
Is  the  aoMdnd  of  hlilier  fiimu.  b  found  in  Ihe  donal  waU  of  the 
pbaiTu.  la  Ibl  nibiihyluiiD  UrDchoida  or  TuninU,  (a  which  the 
aKicfiaiiB  or  ■ca-vquina  bclaiis,  the  notochord  a  pfoent  in  the  tail 
rrfion  oolr  and  aa  a  rule  diiappean  after  tlie  nwtamorphotii  from 

-L.  1 ,  — ■. 1„],  i„rm.    lothe  Actania.  which  arc  repreaented 

_   ^..jt  lancdetV  and  are  fometinca  daned  aa  the 

a  of  the  eubphylum  Venebrala,  the  notochoid  li 

■   -■---■-■- lenph  of  the  animal.    Boihthri 

eacloHl  in  lubn  o(  mimdnmai 


i^^ka^ 


Cydoatomata  {haga  and  lamprryt 
iat  llinHvh  Ule,  but  in  (he  adult  Ian 
aenral  archea  are  devdoped-  In  c 
■turfeon,  the  notochord  u  perdue 


auii«  it*  pvtial  abtorptwn.    The  growth  ii  m 

pboim  than  cnnfally,  and  n  — "■ '^- 

lobcdetptvf ■■" 

in^m  vhkh  luve 
bh  (Dipnoi)  til 


..^..jhord  and 
iprey(P«ioniyion) 


If  a 

•sine' 
Iheea 


nlroi 


ilhed 


s 


body  ibc  baitmai  arch  ia  ipllt  and  it«  Iwo  lid^i  tpread  out  deep  K 
(beianarlBandlyinvbetwfcnlhcmand  thecoclom  toformlheribf 
la  the  eUsnebianchi  on  the  other  hand  the  nbi  lie  an»i>(  (hi 
Busdea  a*  tbey  do  in  higher  venebratca.  and  Ihe  fafi  that  boct 
Idadi  of  nbt  aie  anistcnt  in  the  lamc  Bcgmenlt  in  ibe  inteiTilin| 
and  archaic  Nilotic  Ggh  Pelypltntz  Mctir  ihowt  that  they  are  ie 
veloped  indewndenciy  of  one  another.  The  tiemum  ia  never  founc 
■a  bhea  with  the  poanlile  emplion  of  the  comb-loolhed  (hail 
{Novidann).    Amonf  (he  Amphibia  the  (ailed  fom»  (Urodda)  havt 

XJtv  « 


but  unally  tUe  In _.  __ 

notochord  are  preated  out  of  exiitenn  by  tbe  forward  growth  cf 
in  behind  it.  aa  that  m  [be  adult  each  vertebra  ii  only 
■■■'■"'  *     -    ..     -  (froga  and  toadif. 


concave  behind  (opiathocoeloiu]. 

on  (be  other  hand,  the  centia  are  It 

bone,  the  iiruiyi.  The  liba  of  orodcica 


(forward  (pfocc 

._    _  .  lorlad'veneluJ  e^> 
aa  well  aa  to  Ibe  neural 


of  a  vertri»a:  thia  forkinfl  ia  aunpoaed  to  be  honaoiocoui  with  ibo 
double  liba  nf  Polvpcerua  already  referred  to.  The  itemum  a>  > 
conKant  atnicture  nrat  appeart  in  amphibiani  and  ia  more  clHcly 
mnnnctcd  wi(h  the  ihoulder  (Irdie  than  with  the  ribi.  Ihe  vntnl 
coda  ol  which,  empt  in  the  lalaniander  Necturua,  aie  rudimcnta^- 
It  la  not  ortain  whether  it  ii  the  homologuc  <if  (he  nemum  tt  the 
iih  Notidanua.  but  the  aubfcct  ii  diicuued  by  T.  J.  Parlur  and 
A.  M.  htenoD  {Tit  H%man  Sltmum,  London,  1904.  p.  u>).  and 
etill  leqliiiea  fiullHr  reaorch.  If  the  Atcrnum  be  reganlcd  aa  a 
aefoeatal  itnictiuc  or  eenea  of  ecgmcntal  strucrurri  corrciponding 
to  the  centim  of  the  vertebrae  tiiere  u  no  rcaton  why  it  ehould  not 

are  nippnHnl.  gain  a  Kccindary  mnnexion  with  the  ahoulder  giidle 
In   Replilia  the  centra  of  the.  vertebrae  are  uaually   procoeloua. 

^phcDodon),  in  which  the  amphicoeloua  arrangement  peniau. 
There  are  aevcr^  cervical  vertebrae  initead  of  one.  which  ia  all  the 
amphibiana  have.  Tbi  odontoid  bona  11  usually  aeparate  both  from 
the  atla*  and  aida  while,  between  the  alias  and  the  iliull,  then  are 
rudimenu  of  an  ectra  IntervBtebiBl  dorsal  structure  or  pn-mbii 
in  some  forms  such  aa  tlie  crocodile  and  Sphenodon  lisaud-  Two 
aacral  vertebrae  (ij.  vertebrae  aniculating  wilb  the  ilium)  are 
lenerally  preient  Lnnead  nf  the  one  of  the  AmphilHa,  but  they  are 
not  fased  together  aa  in  mammati.  In  the  tail  region  haemal  arches 
are  ofEen  found  enctonng  the  caudal  artery  and  vdn  aa  they  are 
al»  In  Lrrodele  amphibians;  in  some  species  these  are  separate  and 
are  then  spolten  ol  as  f  Inrsn  born.    In  the  Crocodilia  Inlervenebcal 

lumbar  regiani.  and  in  the  Chelonia  (lortraiei)  the' cervical  ones 


rs  dvsal,  inteririediate 


, or  they  may  be  developed 

Sphenodon  wrth  inlervenmg  >0III 

ind  Sphenodon  there  are  spi 

-'--  neil  rib  behind  and  I 

sloped  in  conneaioA  w 


(he  origin  of  the  ntemal  oblique  muscle  of  the  abdnnen  at 

the  rectus  and  obliquus  intemus  (Insciiptionei  tendineae)  and  arc 
known  as  abdominal  ribs,  while  the  sacr^  vertebrae  articulate  with 
the  ilium  through  the  intervemiosi  of  short  rods  of  booe.  sometimca 
called  flairattfkyHi,  which  an  no  doubt  eacial  tiba.  The  sternum 
of  reptiles  is  a  broad  fdate  of  cartila^  which  may  be  calcified  but  ia 
addom  converted  into  true  bone^  it  always  articulates  with  the 
coracoids  (see  section  ilppndieiifar)  anteriorly  nnd  with  ■  variable 
number  of  rilnLKerally  and  posteriorly.  Itahouldnotbeconfounded 
with  (he  dagger.shaped  interelavlcle  which,  like  the  clavidea,  is  a 
membrane  bone  and  overtapa  the  sremuin  venlrallv.  Tt  is  aim 
probable  thai  '•—  :-.-«-l-".J*  *-  . 
from  the  epi« 


nclavide  la  morphologically  q 


re  laigely  rrptiiian  ■- — ,  -r-,— ,_ 

bipedal  lonmnton  and  power  of  flight-    One 
he  I  wo  true  sacral  vertebrae  become  secondarily 

'  it  the  posterior  part  of    ' '  " 
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lumbar  vcRcbnc  viry  fnnn  Iwo  iB  the  Omithothynchui  did  lanic 
bring  probably  lil.  Both  the  numniillMy  and  IKCUOrY  tubcrclM 
(iii«..  and  ana-pophytn)  a«  in  tonie  lam,  <™ly  tnUmd.  It 
i>  uuiaJly  hitd  that  Ihc  (otnMT  »r*  moIphologiQny  muKular  pro- 
<mn  while  the  lallrf  npreKut  Ihe  lianaverae  procMM  o(  the 
thoraek  venebrie.  In  the  Ameriun  edtniaia  add.tionalartieular 
proreuei  (lygapophyiea)  are  devtloped,  ao  that  thfie  aci mall  ace 
•nmetimei  dindeil  fion  the  old-worid  Edeautca  ud  qnkcD  oi  u 
Lying  ventral  to  Ihe  interveilebral  dialu  in  many  mtnimalt 
imall  piired  (MicW  are  occaiionally  louml^hese  are  cali^wKr- 
oa  embrploiy) .  They  probaWy  nipiwnt  the  l^ret  J'heie  the 
Kfial  hamoloEun  of  the  tjiteriM  aich  |i>'_lhe  itlai  |iee  fij.  i^ 


d.  IF.Z.S 


CoLun 


vCTlebia,  but  ETidually  thifit 
lorwatd  untU  >t  ceuhet  the 
twenty  lillh,  iwenn-tinh  aiid 

fiTth  w  finMBcnl  wtebn  hu 
however,  a  frequent  te nrkncy  to 

tide  bul  DM  tin  the  other.  A. 
PAtenoa.  on  the  other  hand. 

undertDea  a  backward  rather 


(Sandif.  Tram.  R.  DuMh  SKiHy.ni.  v..ttr.  ii,  p.  iii).   Takin, 
-■- ■- '-'-li  luK  together  u  u  arbitrary  definition  o(  Ih 

I  to  thirteen  in lomeiif  the  armadillot.  and.  K  the  Cetacr>  ar 


the  vertebrae  i 

S^u'dv 
claiaandof  th 

worditbe  p 


Ultacat  ii  omSti.    Tbe  ktcnl 


-  .tne  iKile  la  the  hlftier 

^nically.    Inthiim'pen 


Vertebra  ol  P 

Spino...pr«e» 
Melapophytia. 


TranivB 
I    Chevron  Don 


double  head  with  1*0  yen 
B^UlDe  'way  Inm    ttie   v 

homoloiOlia  with  thofC  Caie«  m  uuq  m  wiui,n  ■  LCIVKBI  iiv  JUUB 

the  fit  thoracic  u  it  BDinelimei  dsea.  In  the  toothed  mhnha,  <il 
which  the  porpoiae  I1  an  ekampie,  the  more  poftcrior  rib*  lo«e  their 
headt  and  necki  and  only  anlcHlate  with  the  innrvrnc  procatea. 
The  atemum  o<  ■umnala  typically  conwu  of  from  aci-en  to  nine 
Barrow  aegaieata  or  atemebeae*  the  fint  of  which 
often  broader  thaB  thoiebehiBd,   Aia 

with  the  Interval  between  the  firat  ud 

a>  in  Ihe  ^bbon.  it  i>  the  third  rib  which  doei  __ 

bably  luied  (leeV  Keith.  "IhCni.  ^ 

.    When  the  pectonlii  a 


?K 


nuicle  ia  largely  dnreloped.  aL 

-^^-' -■■-■« ^lm^™uilly"iSl*fpe 


„  .„„  „  ^^m  re-      Fic.  11.— Sternuia  and  aroacly  sajntied 

nuintKpirate  until  the  Sternal  Ribi  of  Creat  Armadilki  WriaJem 
jnimal  a  btK^rowo.  fiiaj)-  *•.  Fretierauni;  a.  xiphiRerBun. 
Tbe  epinemum  ia  r.- 
pieienledbytniallo 
the  OmiihorhyBchtu 

(Cephalad)  of  the  pRaiemun.  w^.o  in  .ne  i».n< ^.  »  »»...■» 

at  lim  fnm  the  interclavicle.  and  ihii  piubably  rcpreteBli  the 
eiauemuni.  though  it  wat  called  by  W.  K.  Parker  by  Ihe  aoBcoa- 

"fu  "uiiher  dEufls  and  literature  lee  5.  H.  Reynolds  TV  Verir- 
inlt  Stdtm  [Ctmbiidit.  iBfi}:  W.  K.  Flower  aod  H.  Cadov. 


lit  there  ii  a  lepante  bone 
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r  <W   Uammalla    Oondoii.    lUs):  R.   Wiedenheiin 


The  bony  fnmeimk  of  the 
u  ibe  upper  ukI  lower  limta  in 
plu  in  botlL  Each  coniius  o[  i  limb  girdle  (shoulder 
girdles)  coDDecting  It  with  (he  uiiJ  slccleton^  a  proxinuU  tin 
bofke  icgmcDt  (bnmenu,  leoiur),  a  dim!  double  bone  Kpn 
(ndim,  olu;  libli,  ShuU),  the  hud  and  loot  scgmcnU  (arji 
meuunus]  *nd  the  digit)  (pbilingi 
DOM  be  Dndentmd  Ihtt  in  the  [oUoning  dcscHplioni 
I  iDtemal  ud  eitFiiu]  arc  used  in  nlition  to  the  mid-l 
e  body  aad  nut  to  that  o[  the  limb. 

divided  in 


.  al  Ihc  (ocnrm:  in 

_^^      ^     "N^^  ,     the  hand,  the  qar- 

Flc.  IJ.— Diaiiainmilic  Stelmn  m  iriinKiit  Shoulder  Giidie; 
The    RelaiiDBl   d   the   Shoulder   Ciidk   to   the   ,he  ihaft  mil 

V     A  thondc  TCtebn.     O    Ttir davfcle.         divetgenl  Ap- 

Sc    The  Kemum'  iu  Mernal  end.  ehrHilder  cinJie  ii 

Sc    Tbcaapula.  H     Tlie  humerui.       the  dircil  medium 

Cr    TLccaneoid.  cl  eonneiion  be- 

Adetcn  and  the  divrrgem  part  o(  the  limb:  iti  interioi  Kcmeni. 

iti  ptHtrrior  tctmeat,  the  icapula,  appeoachb,  but  doe*  not  nach. 

The  rlavicle.  or  cnOar  bone  (lii.  14).  im  an  dontated  bone  which 

withlbe  trauvmeandhoriiontardirTctionof  (heaxiiDf  (behuman 

Bialei;  it!  Btenal  end  thick  and  loinewhat  trungular;  iti  acrombl 
end.  ItaTtened  from  above  downward,  hai  an  oval  articular  aurface 
for  the  acDRiion.  Ill  ahafl  hat  lour  utfacea  lor  Ibe  attachment 
ol  muiclet;  and  nrong  ligamenla  eonMcting  il  wilh  the  coiacoid. 
aaiiachtd  10  the  under  lurface.  nea'  ihe  ouier  end.  whllK  near  the 

The  uripub,  or  ihauMer  blade  (^.  I4).  il  Ibe  molt  important 
hooe  d  the  ihouider  ginUe.  and  ii  prevent  In  all  mammali.  It  lici 
g^g^      at  (he  upper  and  bacic  part  of  the  wall  ol  the  chest, 

fJ!aie~mie  aod  triangular,  with  three  luifacei.  ilnee  bordrn.  and 

ani  of  the  Kapula.  aiid  luhdividei  ihis  a^vcl  of  (he  bone  irito  a 
turfaee  above  the  ipine.  [he  sufira-tpinpui  foiio.  and  one  below  the 


abduction  of  the  upper  limb.     The  harden  of  II 
ted  upward,  backward,  and  doirnward.  give  aiiac 


QTeThaniinE  lb 


rmei,  bird!  a 
between  ii  and  Ihe  icapula  proper  ii  im 
the  .iciinIb^,  tbe.  aupradcapular .  nptci 


»ih  lur^.The 
urm  ihe  ihouldtl 


iL'^The'L'"'" 


Koove  in  which  rhe  lone  tendon  ol  the  bacepa  reita.    A  lijke  drawn 
rough  the  bead  of  Ibe  bumerui  perpen-  " 

dicuUr  to  Ihe  middle  of  iu  articular 
■uiface,  formi  wiih  Ihe  aaia  of  the  ihaft 
of  ihe  bone  an  angle  of  40*.  The  ihaft 
of  the  hLmerui  11  triangular  in  KCtion 
above,     but     flattened     and     expanded  j 

■uriace  it  a  rough  ridge  for  the  inienion  1 


condyle*,  and  of  Iheie 
a   lupraevitdylar   njgr 


?  Left  Upper  Limb. 


idiui  (fig.  n)  iiiheouierboneof  u     11.!^™. 
arm.    a'nd    like    .D    long    booei  g      rT^;™* 


nlhecapiicltumofthehun' 


le  bicepa.    The  ihafl  ol 


■aid:   ill  inner  border 
noid  cavity  of  Ihe  rad 

"■^uhia  '(fig"  jFii  alM 


rktd  poilerioriy  by  groo 
,.  ,_«„g  to  Ihe  back  olthe  hai 
Hnied  ilylmd  proceu  projecta  dai 
I  a  amoolh  uullow  loiaa   (the  1 


bya?eepfa 


i)"lhe  imcll'i 
idof.tbenilii 


hnu-hialia  ant1cii>t 
lo«  the  ouler 
"Tbeibaltol. 
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the  bone  has  throe  surfaces  for  the  attachment  of  muscles,  and  a 
sharp  outer  border  for  the  interosseous  membrane.  The  lower  end, 
much  smaller  than  the  upper,  has  a  pointed  styloid  process  and  a 
smooth  articular  surface,  the  outer  portion  of  which  is  for  the  lower 
end  of  the  radius,  the  lower  part  for  moving  on  a  cartilage  of  the 
wrist  joint  called  the  triangular  fibnxartilage. 

The  hand  consists  of  the  carpus  or  wrist,  of  the  metacarpus  or 
palm,  and  of  the  free  dt^ts,  the  thumb  and  four  fingers.  Anatomists 
mm--^  describe  it  with  the  palm  turned  to  the  front,  and  with  its 
""^         axis  in  line  with  the  axis  of  the  forearm. 

The  carpal  or  wrist  bones  (fig.  14)  are  eight  in  number  and  small 
in  size:  they  are  arranged  m  two  rows,  a  proximal, — i.e.  a  row 
CMfDUM.  '*'*^  ^^^  forearm, — consisting  of  the  scaphoid,  semilunar, 
^^^  cuneiform  and  pisiform;  and  a  distal, — i.e.  a  row  next 
the  bones  of  the  palm, — consisting  of  a  trapezium,  trapezoid,  os 
magnum  and  ifnciform ;  the  bones  in  each  row  being  named  in  the 
order  they  are  met  with,  from  the  radial  or  outer  to  the  ulnar  or 
inner  side  of  the  wrist.  It  is  unnecessary  to  give  a  separate  de- 
scription of  each  bone.  Except  the  pisiform  or  pea-shaped  bone, 
which  articulates  with  the  front  of  the  cuneiform,  each  carpal  bone 
is  short  and  irregulariy  cuboidal  in  shape;  its  anterior  (or  palmar) 
surface  and  its  posterior  (or  dorsal)  being  rough,  for  the  attachment 
of  ligaments:  its  superior  and  inferior  surtacea  being  invariably 
smooth,  for  articulation  with  adjacent  bones  ;^  whilst  the  inner  and 
outer  surfaces  are  also  smooth,  for  articulation,  except  the  outer 
surfaces  of  the  scaphoid  and  trapezium  (the  two  external  bones  of 
the  carpus),  and  tne  inner  surfaces  of  the  cuneiform  and  unciform 
(the  two  internal  bones).  Occasionally  extra  bones  are  found,  but 
they  are  apparently  the  remnants  of  cartilaginous  elements  found  in 
the  hand  of  the  early  embryo  (see  Gk  Thflenius,  Morph.  Arbeiten, 
v.,  1896). 

.  The  metacarpal  bones,  or  bones  of  the  palm  of  the  hand,  are  five 
in  number  (fig.  14).  They  are  miniature  long  bones,  and  each 
possesses  a  shaft  and  two  extremities.  The  metacarpal  of  the 
thumb  is  the  shortest,  and  diverges  outward  from  the  rest;  its 
car^  extremity  is  saddle-shaped,  for  articulation  with  the  trapezium ; 
its  shaft  is  somewhat  compressed,  and  its  phalangeal  end  is  smooth 
and  rounded,  for  the  first  phalanx  of  the  thumb.  The  four  other 
metacarpal  bones  belong  to  the  four  fingers;  they  are  almost  parallel 
to  each  other,  and  diminish  in  size  from  the  second  to  the  fifth. 
Their  carpal  ends  articulate  with  the  trapezoid,  os  magnum  and 
unciform:  their  shafts  are  three-sided:  their  phalangeal  ends 
articulate  with  the  proximal  phalanges  of  the  fingers. 

The  number  of  digits  in  the  hand  is  five.  They  are  distinguished 
by  the  names  of  poUex  or  thumb,  index,  medius,  annularis  and 
nt^^  minimus.  Their  skeleton  consists  of  fourteen  bones, 
^"^  named  phalanges,  of  which  the  thumb  has  two,  and  each 
of  the  four  fingers  three.  The  phalanx  next  the  metacarpal  bone  is 
the  proximal,  that  which  carries  the  nail,  the  terminal  or  uiwial 
phalanx,  whilst  the  intermediate  bone  is  the  middle  phalanx.  Each 
IS  a  miniature  long  bone,  with  two  articular  extremities  and  an 
intermediate  shaft,  except  the  terminal  phalahges,  which  have  an 
articular  surface  only  at  their  proximal  ends,  the  distal  end  being 
rounded  and  rough,  to  afford  a  feiirface  for  the  lodgment  of  the 
nail. 

The  Inferior  or  Pelvic  Extremity,  or  Lower  Limb,  conusts  of 
a  proximal  part  or  haunch,  a  distal  part  or  foot,  and  an  intermediate 
r^-^f  shaft  subdivided  into  thigh  and  leg.  Each  part  has  its 
Bmb,  appropriate  skeleton  (the  thigh-bone  in  man  oeing  longer 

than  tne  leg-bones).  The  bone  of  the  haunch  (os  innomina- 
tum)  forms  an  arch  or  pelvic  girdle,  which  articulates  behind  with  the 
ude  of  the  sacrum,  ana  arches  forward  to  articulate  with  the  opposite 

haunch-bone  at  the 
pubic  symphysis.  It 
is  the  direct  .medium 
of  connexion  between 
the  axial  skeleton  and 
the  shaft  and  foot, 
which  form  a  free 
divergent  appendage. 

The  OS  innominatum, 
or  haunch-bone,  is  a 
Fig.  15. — Diagrammatic  section  to  repre-  large    irregular   plate- 
sent  the  relations  of  the  Pelvic  Girdle  to  like  bone,  which  forms 


the  Trunk. 

V  A  sacral  vertebra. 

The  ilium. 

The  two  pubic  bones  meeting  in  front  at 
the  symphysis. 

The  femur. 


II 
P 


the  lateral  and  inferior 
boundary  of  the  cavity 
of  the  pelvis.  In  early 
life  it  consists  of  three 
bones — milium,  ischium 
and  pubis — which  unite 
about  the  twenty-fifth 
year  into  a  single  bone.  These  bones  converge,  and  join  to  form  a 
deep  fossa  or  cup,  the  acfJabulum  or  cotyloid  cavity,  on  the  outer 
IVfv'fe  surface  of  the  bone,  which  lodges  the  head  of  the  thtgh- 
^^Up  bone  at  the  hip-joint.    One-fifth  of  this  cup  is  formed  by 

\/^'  the  pubes.  ana  about  two-fifths  each  by  the  ischium  and 
ilium.  At  the  bottom  of  the  acetabulum  is  a  depression,  to  the 
sides  of  which  the  ligamentum  teres  of  the  hip-joint  is  attached. 
From  the  acetabulum  the  ilium  extends  upward  and  backward,  the 
iachium  iiownward  and  backward,  the  pubis  formund,  inward  and 


downward.  Below  the  acetabulum  is  a  large  hole,  the  ^bturalar  or 
thyroid  foramen,  whkh  is  bounded  by  the  ischium  and  pubea; 
behind  and  above  the  aceubulum  b  the  deep  sciatic  notch,  which 
is  bounded  by  the  ischium  and  ilium,  and  bekm  this  ia  the  smaU 
sciatic  notch. 

The  ilium  (fig.  16)  in  man  is  a  broad  plate-like  bone,  the  lover  exid 
of  which  aids  in  forming  the  acetabulum,  while  the  upper  end  forma 
the  iliac  crest,  which,  in  man,  in 
conformity  with  the  general  expan- 
sion of  the  bone,  is  elon^ted  into 
the  sinuous  crest  of  the  ihum.  This 
crest  is  of  great  importance,  for  it 
affords  attachment  to  the  broad 
muscles  which  form  the  wall  of  the 
abdominal  cavity.  One  surface  of 
the  ilium  is  external,  and  marked  by 
curved  lines  which  subdivide  it  into 
areas  for  the  origin  of  the  muscles 
of  the  buttock;  another  surface  is 
anterior,  and  hollowed  out  to  give 
origin  to  the  iliacus  muscle;  the 
third,  or  internal,  surface  articulates 
posterioriy  with  the  sacrum,  whilst 
anteriorly  it  forms  a  part  of  the  wall 
of  the  true  pelvis.  The  external  is 
separated  from  the  anterior  surface 
by  a  border  which  joins  the  anterior 
end  of  the  crest,  where  it  forms  a 
process,  the  anterior  superior  spine. 
About  the  middle  of  this  bonwr  is 
the  anterior  inferior  spine.  Between 
the  external  and  internal  surfaces  ia 
a  border  on  which  are  found  the 
posterior  superior  and  inferior  spines  z 
between  the  anterior  and  internal 
surfaces  is  the  ilio-pectineal  line, 
which  forms  part  of  the  line  of 
separation  between  the  true  and 
false  pelvis. 

The  pubis  (fig.  16)  is  also  a  three- 
sided,  prismatic,  rod-like  bone,  the 
fundamental  form  of  which  §kMa. 
is  obscured  by  the  modi- 
fication in  shape  of  its  inner  end.  In 
human  anatomy  it  is  customary  to 
regard  it  as  consisting  of  a  body  and 
of  two  Inanches,  an  upper  and  a 
lower  ramus. 

The  upper  ramus  runs  downward, 
forward  and  inward  from  the  aceta- 
bulum to  the  body  of  Ike  pubis,  which 
is  a  plate  of  bone  placed  nearly  hori- 
zontally^ in  the  upright  position  of 
the  subject  and  articulating  with  its 
fellow  of  the  opposite  side  at  the 
symphysis  pubis  (see  Joints).  Pro- 
jecting forward  from  the  junction  of 
the^body  and  upper  ramus  is  the 
fubic  spine,  an  important  landmark 
in  surgery,  and  to  this  the  ilio-pec- 
tineal line,  already  mentioned,  may 
be  traced. 

The  lower  ramus'  is  really  more 
horizontal  than  the  upper  (which 
used'  to  be  called  the  horizontal 
ramus),  and  juns  backward  and 
outward  from  the  body  to  meet  the 
ramus  of  the  ischium  and  so  form  the' 
subpubtc  arch. 

The  ischium  (fig.  16),  like  the  ilium 
and  pubis,  has  the  fundamental  form 
of  a  three-sided  prismatic      ta,-^ifffff 
rod.    One  extremity  (the 
upper)  completes  the  acetabulum,  JV.  Fourth, 
whilst   the  lower   forms  the   large  V.    Fifth 
prominence,   or  tuber  ischii.     The 
surfaces  of  the  bone  are  internal  or 
pelvicr  antero-externtU,  and  postero- 
external.    The  pelvic  and  postero- 
external surfaces  are  separated  from 
each  other  by  a  sharp  border,  on 
which  is  seen  the  ischial  spine.   The 
pelvic  and  antero-cxtemal  surfaces  are 


Tic.  i6.~-The  Appendicular 
Skeleton  of  the  Left  Lower 
Limb. 
II     Ilium. 
Is    Ischium. 

Pubis,  the  three  oarts  of 
the  innominate  bone. 
Femur. 
Patella. 
Tibia. 
Fibula. 
Opposite  the  Kven  tarsal 

tx>nes. 
Os  calcis,  forming  pronoi- 
.  nencc  of  heel. 
Opposite  the  five  meta- 
tarsal bones. 
Hallux  or  great  toe. 
Second. 
Third. 


Pb 

F 

P 

Tb 

Fb 

Tr 


Mt 


H 

H. 

III. 


or  little  toe.  The 
dotted  line  HH  repre- 
sents the  horizontal 
{>lane,  whilst  the  dotted 
ine  V  is  in  line  with 
the  vertical  axis  of  the 
spinf. 


separated  by  a  border, 
which  forms  a  part  of  the  boundary  of  the  obturator  foramen ;  but 
the  margin  between  the  antero-  and  postero-extemal  surfaces  is 
feebly  marked.  The  tuberosity,  a  thick,  rough  and  strong  pipress. 
gives  origin  to  several  powerful  muscles:  on  it  the  body  rests  in  the 
sitting  posture;  a  flattened  ramus  ascends  from  it  to  join  the  lower 
ramus  of  the  pubis,  and  completes  both  the  pubic  arch-  and  the 
margin  of  the  obturator  foramen. 
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Bt  Eke  anicuhtjafl  oi  the  tvs  iniwmliate  baaa  villi  & 
la  liou  mt  U»  pubic  lynphyw.  and  with  Ihe  lidei  ot  ih 
r>rifc  bcliiacl.  the  ohhhb  witU  a(  (he  cavity  al  the  Pi 
^^  fomcd.  TliiiaiviiyigubdiviilctlinlaalaliEi 
pdvii.  Tlw(alaeiKl>iilicibt<vwith(«pandtdwinK.Iiki 
</ the  two  iUa.   The  Uuc  pdvii  lia  bdow  ilic  taio  ilio-pecci 


_jd  ia  fnot  by  Uk  ^ ...  . 

plane  u  aatle  of  fniin  60*  id  6]*.  The  axil  of  Ihe  cavity  ia  curved. 
and  ia  npraKnted  by  a  line  dropped  perpeodicubrly  from  the  planu 
of  Ihe  brim,  the  cavity  and  the  oulleti  al  the  bnm  It  ia  directed 
downwaid  and  backward,  at  Ihe  (Hllkt  dowilinid  Uld  a  Utile  [or- 
vanL  Owinf  to  ilw  LDclinitkoit  of  the  pdvtft  the  bate  of  tbeiocnjm 
ii  n^oly  4  in^  hiehcr  than  the  upper  bolder  of  the  jubie  aymphyaia. 
The  lanak  pelvu  i>  diatinguiihed  [rom  the  oule  by  certain  kiuiL 

"*" " —     ''^"  *" an  more  ileoder.  the  ridcet  and  proceuca 

nt  nun  feeble,  the  breadth  and  capacity 
giving  the  fister  breadth  to  the  hipt  of  a 
D  Dcariy  circular,  tlie  pubic    arch  wider. 

ia  the  female  than  in  the  nuk-    The  greater  capacity 

.  I  over  the  mati'i  pdvii  ii  to  afford  greater  room  for 

Ml  of  the  uteruft  during  pregnancy,  and  for  the  capoUon 
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lite  iharp  rid^  of  the  ihin.  and  terminalei  lupeni 
for  tVie  InKTtion  of  the  eiLIeiuor  tendon  of  the  W. 

with  the  ailragalui)  eaUmally  it  aiticulatet  wit 


mmcqlar  attachme 


(the  child  at  the  ti< 


baA  pawei  downward 
•baft ;  the  place  of  junn 


m.  for  Ihe  attachment  o[  the  liga 
ind ;  from  Ihe  head  a  itrong  dongaiec 
jtward  to  >oin  the  upper  end  of  Ihi 
marked  by  two  proceiaea  or  trochanlcn 
■Mr  an  attached  many  mutcle);  Ibi 


(nigh  theViia  of  the^iiad  and  n 

m  Ihmigh  the  ihaft  an  angle  of  30' 


I,  and  the  obliquity  of  the 


•haft  cTthe  femur  it  tlifhil]' gnale 

The  ahaft  if  ahnoM  cylindncal  about  ill  centre,  but  eapanded  above 
and  below;  it*  front  and  ndea  ^ve  ori^  to  the  eatemor  muiclea 
of  the  ttt:  behind  then  ii  a  rough  ridge,  wluch.  thou^  called  fiva 

d  muidea.    The  lower  end  of  the  bone  pnienti  a  large 


ia^nllya 

ir  ■urfaeTfor  the  JuH-loIntT  the'ane 

bacUtaor  pulley  for  die  novenenu 

the  iowcr  and  poaurior  pan  ia  lubdivided  in 
ti  by  a  deep  foata  whIcK  givea  atlachme 


ea  ia  lafinaUy  Aaitened.  a  condition  1 


er  the  aagittal  diai 


n  that  ctfPithnnihnnnii,  wh«e  poptiieal  •urface  it  convejc, 
m  (he  booea  of  mme  racei  the  donal  ndge  of  the  thigh-bone  (linea 
upera)  pnriecu  aa  a  pnnineiU  cteh  cauung  the  bonea  to  appear 
"  pilasimd,"  a  cpodition  the  aotount  of  «hich  ia  indicated  by  the 
bureased  niativo  length  of  the  Hgillal  of  Ihe  coronal  ''»»-*—  -^ 
1^  bone.    Pilaatcrinc,  Lbouah  chafaetefiitic  of  lower  ar 

EI  <^  n^n.  ia  never  founTii 

""  "■"^"ite 

inangular  flattened 
"^,  fot^  Ihe 

Betwiwa  Ihe  two  boneeof  the  leg  there  an  no  movcmenta  of 
voaatioa  and  npHnation  aa  betiveen  the  two  boncfl  of  the  forearm. 
Theiibia  and  fibula  are  6acd  in  poaition;  Ihe  fibula  i*  alwayi 

The  tibia  or  abin-bone  (fig.  16)  ia  the  larger  and  mon  important 
<1  the  two  bans  of  the  lea;  the  femur  movea  and  rem  upon  iu 
leight  of  the  body  '      ' 


■P^a^C^e-^'fi)  i"  ■ 


The  liMa  in  moat  d 
ahafl.  but  in  many  a 
The  condition  li  nam. 

^al'libilh^TiuhL 


it«r  and  poalerior 


il  ia  tWD-edgrd. 
lied  by  the  pro- 


lally  diiappean  ir ... 

libae  found  in  the  cave  of  Spy.  ^  li 

nail  anicular  facet  for  t 


;iidof 
I  maiaea  oy  a  amau  anicuiar  lacei  lor  tlv  neck  of  the 

The  Abula.  or  ipUnt-bone  «f  Ihg  W  (fig.  t«),  li  a  ilcnder  long  bone 
withathaftandtnicnKaiiiiea.  Tlie  unnet  end  or  lUoJ  aiticulatet 
with  the  outer  tubefoaly  01  the  titu.  The  ahafi  ii  four-  —  . 
aided,  and  roughened  tor  Ibg  origin  of  the  muiclcL  ' 
Separating  the  anterior  fnin  Ibe  internal  niifacc  ii  a  (lender  ridge 
for  the  attachment  of  Ihe  Inlemmoua  raembftne.    The  kiwtc  cad 

ting  downward  tt 

Ih  Ihe 


»  of  the  ankle,  a 


for  the  attachment  of  liganienU  which 
bind  together  Ihe  tibia  and  fibula. 
The  ^01  connita  ot  Ihe  taru.  Ih* 

las.  The  human  foot  it  placed  -.  . 

In  the  pixKie  potitioo.  with  Ihe_        ^^ 

around:  the  donum  or  back  of  the  foot 
directed  upward;  the  aiit  of  Ihe  toot  aE 
nboutarighl  angle  to  tba  aib  of  the  In: 
and  the  gnat  toe  or  hallu,  which  It  tb 
conewnding  digit  to  the  thunbi  at  the 
inner  border  of  the  foot-  The  human  foot. 
thereton,  ii  a  pentadactyloua,  plantigrade 


bonael  ^h^X^.  eaa^xiixB  of  the  aitra- 
galut  and  01  calcit,  a  middle,  of  the 

tanut,  coniiitinf  of  the  cubdd,  ecto- 

bonet  be  looked  at  along  with  thote  of  ^"i-  ."ir^"'^.^  "■ 
them«alanuandtoei.ltieboeetafthe      tight  Human  Foot 

foot  may  be  amnged  in  two  hinnlodinal  '    if""'- 

cdomnt — an  outer,  consatlng  ct  the  oa  '  weiATaraut. 

caklt,  cuboid  and  the  meutanal  bonet  "  W'fJ*''^'^ 

and  phalanget  of  the  fourth  and  fifth  *     LaJcaneiim. 

"v^;  an  inner  cotunn  omitting  of  ihe  \  ^V^f^^'*^ 

agalua,  tcaphold.  three  cuneilorm  and  "  V  -    i 

neutanalbonetandpbalangetof the  "     navicular. 

»    TfiTtanal,  ^   IS"™"  •"■^'o™- 

ibottand,.-'  -•   "■^■" ' 


Ant.  lecond  and  third  u 


.  £*   Einemal  cuneiforr 


dortal  ant]  pli 
KHigh  (or  Ikai 

ia  bcked  in  I 
leg  and  the 
plantar  luifa 


It.  hut  at  Ihe  Bitnialui  no™«™». 
■een  Ihe  bonet  of  the  '™'V  "J^  ' 
calcit,  iti  donal  and  fibular  iKle. 
lacea.  aa  well  aa  the  donum  ot  the  c 
aniculation;  tloiilarly,  itt  lateral  luriaca 
:ian  with  the  two  malleoli.  The  poiterior  • 
ttiecia  backward  to  form  the  piominence 
■icepUon,  the  bonet  have  their  anlerior  1 
ooiC  for  tniculalian.  Their  lateral  tuifi 
mrfaceoflh 


■hich 
irof  the 


I  border;  and  the  inner  lurface   of  the  ot  a 
taphoid  and  entotuneilorm.  which  form  the  mne 
artuk     Supernumerary  bonet  are  occanonally  Ic 

The  metatanaf  bona  end  Ihe  phalanget  of  Ibe  toei  agne  in 
IU  mber  a  nd  general  form  with  the  meiacarpal  bon«  and  i  he  phalangei 
n  the  hand.    The  bonet  of  Ihe  irTal  loe  oi  h:i)lui  are  y,^ 

Hon  matiive  than  thoieof  the  other  diiin.  and  thii  digit, 
inlike  the  thumb  or  poliei.  doei  not  diverge  from  the  other  digitt, 
lUt  Un  almou  parallel  to  them.  ,_ 

£ii(>yiiJa(y.~The  development  of  the  appendiculir  Jtekton  tatea 
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l^ace  In  the  core  of  meaenchyme  in  the  centre  of  each  limb.'  This 
•ubstance  first  becomes  changed  into  cartilage,  except  perhaps  in  the 
case  of  the  clavicle,  though  there  is  at  present  some  doubt  as  to  how 
much  of  this  bone  is  chondrified  before  ossification  reaches  it. 

The  present  belief  is  that,  although  a  deposit  of  lime  salts  constitute 
ing  the  process  of  calcification  may  ana  frequently  does  occur  in 
cartilage,  true  ossification  or  the  orderly  disposal  of  tnat  depont  into 
bony  tissue  can  only  take  place  through  the  intervention  of  osteo- 
blasts and  osteoclasts,  and  as  these  cells  are  not  formed  in  cartilage 
they  must  make  their  way  in  from  the  surrounding  fibrous  tissue 
which  constitutes  the  perichondrium. 

The  factors  which  determine  the  general  shape  and  proportionate 
sise  of  each  limb  bone  are  at  work  while  the  cartilage  is  being  formed, 
because  each  future  bone  has  a  mod  cartilaginous  model  laid  down 
before  ossification  begins.  Calcincation  usually  begins  at  one  point 
in  each  bone,  unless  that  bone  be  a  compound  one  formed  by  the 
fusion  of  two  or  more  elements  which  were  distinct  in  lower  verte- 
brate types,  as  is  the  case  with  the  os  innominatum. 

It  u  interesting  to  notKe  that  this  centre  of  calcificatk>n|  which 
will  later  on  be  the  centre  of  ossification,  is  usually  in  the  middle  of 
the  shaft  of  a  long  bone,  or,  when  a  cuboidal  block  of  cartilage  is 
dealt  with,  as  in  tM  case  of  the  carpal  and  tarsal  bones,  in  that  place 
which  is  farthest  away  from  the  periphery,  and  which  is  likely  to  be 
least  well  nourished.  There  seema^  too,  to  be  a  general  tendency  for 
larger  masses  of  cartilage  to  begin  calcifying  before  smaller  ones. 
Contrasting  these  facts  with  the  behaviour  of  tumours,  which  contain 
cartilage  and  which  are  liable  to  undergo  a  process  of  calcareous 
deijcneration,  the  present  writer  is  led  to  suspect  that  the  cakificatwn 
which  precedes  ossification  in  cartilage  may  oe  a  degenerative  change 
brought  about  by  ill-nutrition.  However  this  may  be,  there  b  little 
doubt  that  the  calcification,  once  established,  acts  as  an  attraction 
for  blood-vessels,  whkh  probably  tmng  with  them  osteoblasts,  and 
the  subsequent  ossifiication  is  a  process  which  needs  and  receives  a 
plenteous  supply  of  nourishment.  After  a  long  bone  has  reached  a 
certain  size  it  ve^  often  has  extra  centres  of  ossification  developed 
at  its  ends  as  well  as  at  places  where  important  muscles  have  raised 
lever-like  knobs  of  cartilage  on  the  model.  These  extra  centres  arc 
called  etn&kyses,  and  it  is  convenient  to  distinguish  three  varieties  of 
these:  (a)  ^rtssure  epiphyses  at  the  joint  ends  of  long  bones;  (6) 
Iraetum  epiphyses,  where  muscles  pull;  and  (c)  aUnistu  epiphyses, 
the  mechanical  causes  of  which  are  more  remote,  but  which  represent 
structures  of  greater  import  in  the  lowlier  vertebrates.  With  regard 
to  the  pressure  epiphyses,  they  form  a  cap  which  protects  the 
epiphysial  line,  or  plate  of  cartilage,  by  means  of  which  the  bone  in- 
creases in  length,  out  they  are  certainly  not  essential  to  the  growth 
of  a  bone,  bemuse  they  often  do  not  appear  until  the  bone  has  been 
growing  for  a  long  time,  while  in  birds  they  are  not  found  at  all. 
The  traction  epiphyses  are,  in  the  opinion  of  the  writer,  originally 
pieces  of  cartilage  which  have  the  same  nature  as  sesamoid  cartilages 
developed  in  the  play  of  a  tendon,  where  it  presses  against  a  neigh- 
bouring cartilaginous  model  of  a  bone,  and  which,  instead  of  remain- 
ing separate  structures  throughout  life,  as  b  the  case  with  the  patella, 
fuse  eariy  with  the  model  against  which  they  are  pulled,  and  so  form 
a  knob.  For  practkal  purposes  the  coracoid  process  of  man  may  be 
regarded  as  an  example  of  an  atavistic  epiphysis  or  perhaps  of  two 
atavistic  epiphyses.  (For  further  deUils  on  this  subject  see  the 
writer's  papera  on  epiphyses,  Jour.  AnaL  and  Phys.  voL  aoocvii. 
p.  315;  vol.  xxxviii.  p.  2ab;  vol.  xxxix.p.  402.) 

Turning  now  to  the  aevek>pment  01  the  individual  bones  of  the 
axial  skeleton,  the  clavicle,  as  nas  been  mentioned,  is  partly  fibrous, 
and  partly  cartilaginous,  but  the  exact  proportbns  are  still  imperfectly 


Sternil  cpiphyib  OBlfiei  Kboiit 
10th  jrcsr;  (luci  sboat  a  5th  year. 


Priniuy  centre  KKwui  About 
Sth  or  Mh  moothof  loctAl  ttfc 


noBAitkor 
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Fic.  18.— Ossification  of  the  Clavicle. 


known ;  its  primary  centre  b  the  eariicst  of  all  in  the  body  to  appear, 
white  its  sternal  epiphysb  does  not  come  till  the  bone  b  fully  grown, 
and  so  can  have  no  effect  on  the  growth  of  the  bone.  It  b  probably 
one  of  the  atavistic  classj  and  b  often  regarded  bm  the  vestige  of  the 
precoracoid  (see  subsection  on  comparative  anatomy^,  though  it  may 
represent  the  inter-clavicle,  which^  as  has  been  pointed  out  in  the 
article  on  the  axial  skeleton,  b  quite  distinct  from  the  epistemum. 
It  sometimes  fails  to  appear  at  all. 

The  centres  for  the  scapula  are  shown  in  the  accompanying  figures 
(fig.  19).  G.  B.  Howes  re^rded  the  subcoratoid  centre  as  the 
atavistic  epiphyris  representing  the  coracoid  bone  of  lower  verte- 

*  By  mesenchyme  b  meant  that  part  of  the  mesoderm,  or  middte 
layer  of  the  embryo,  in  which  the  cells  are  irregularly  scattered  in  a 
matrix,  and  are  not  arranged  in  definite  rows  or  sheets  as  in  the 
coelomic  membrane. 


brates,  while  the  human  coracoid  he  looked  upon  as  the  equivalent 
of  the  epicoracoid.  The  epiphyses  in  the  vertebral  border  are  MtM- 
vistic  and  represent  the  supra-scapuUr  eteroent  (see  section  below  oa 
Comparative  Anatomy). 

In  the  humerus  the  centre  for  the  shaft  appeara  about  the  eiehth 
week  of  foetal  life,  which  b  the  usual  time  for  primary  centres.  The 
head,  trochlea  and  capitellum  have  pressure  epiphyses,  white  thoae 
for  the  t  aberosities  and  condyles  are  of  the  traction  variety. 

The  ulna  b  a  very  interesting  bone  because  there  is  no  preaAire 
epiphysb  for  its  upper  end.  The  upper  epiphysis  shown  in  fig.  21 
does  not  encroach  upon  the  articular  surface,  but  b  a  pure  tractioa 
epiphysb  developed  in  the  triceps  tendon  and  serially  homolacoiis 
with  the  patella  (a  sesamoid  bone)  in  the  lower  limb. 

In  the  radius  there  are  two  terminal  pressure  efMphyses  and  one 
traction  for  the  insertion  of  the  bteepa. 

The  carpus  ossifies  after  birth,  one  centre  for  each  bone  occurring 
in  the  following  order:  os  magnum,  11  to  la  months;  undfonn,  is 


Priaaiy  centra 
■ppeuB  about 
aiMlB.foeulllh. 


Aawaiel 

upeeris-idyift.: 
Hiee  about  asyn. 

Seooodary  ccattea  (or 
oonooid  eppcan 
about  end  irt  year; 
fuM*  about  iSyn. 


Appean  about 
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about  aojm. 


Subeoraoaid( 
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Afipeaia  about 
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about  ao  yn. 


Appear*  about 

16  or  17  jf*.; 

fmcs  at.**  yn. 


16-17  yi&i 
fuM*  ao-ss  yn. 

FhRB  Arthur  TboawNi,  Cuanfat^an't  Tcd-Bt«k  ^  AmUvmy. 

Scapula  at  end  of  First  Year.    Scapula  about  the  Age  of  Puberty. 

Fic.  19. — Ottification  of  the  Scapula. 

to  14  months;  cuneiform,  3  years;  semilunar,  5  to  6  yean;  trap- 
ezium, 6  yean;  scaphoid,  6  years;  trapesoid,  6  to  7  yean;  pisiform* 
10  to  12  years. 

Up  to  the  third  month  of  foetal  life  a  separate  cartilage  for  the  oa 
centrate  (see  subsection  on  comparative  aiutomy)  is  found,  but  this 
later  on  luses  with  the  scaphoid.  It  will  be  noticed  that,  broadly 
speaking,  the  larger  cartilaginous  masses  ossify  before  the  smaller. 

The  metacarpal  bones  have  one  centre  each  for  the  shaft  and  one 
epiphysis  for  tne  head,  except  that  for  the  thumb  which  has  one 
centre  for  the  shaft  4nd  one  epiphysis  for  the  proximal  end. 

The  phalanges  develop  in  the  same  way  that  the  metacarpal  bone 
of  the  thumb  does. 

The  OS  innominatum  has  three  primary  centres  for  the  Oium* 
ischium  and  pubis. 

The  special  centres  for  the  crest  of  the  ilium  are  probably  a  aerial 
repetition  of  those  for  the  vertebral  border  of  the  scapula  (see  fig.  i^) ; 
that  for  the  anterior  inferior  spine  b  a  purely  human  tractioa 
epiphysb  connected  with  the  use  of  the  straight  head  of  the  ivctua 
femons  in  the  upright  position.  The  centre  for  the  pubic  symphysis 
probably  represents  the  epipubis  of  amphibians,  white  that  for  the 
tuberosity  of  the  ischium  b  the  hypoischium  of  reptiles  (see  sub- 
sectten  on  comparative  anatomy).  The  roost  anterior  of  the  epi- 
physes  in  the  acetabulum  b  the  os  acetabuli  of  low-er  mammals, 
while  the  occasional  one  for  the  spine  of  the  pubb  b  often  looked  on 
as  the  vestige  of  the  marsupial  bone  of  monotremes  and  marsupials. 
It  will  thus  be  seen  that  many  of  the  secondary  centres  of  the  os 
innominatum  are  of  the  nature  of  atavistic  epiphyses. 

The  femur  has  two  pressure  epiphys^  one  for  the  head  and 
another  for  the  lower  end,  and  two  traction  for  the  great  and  small 
trochanters. 

The  cartilaginous  patella  does  not  appear  until  the  third  month  of 
foetal  life,  that  b  well  after  the  quaariceps  extensor  cruris,  in  the 
tendon  of  which  it  is  formed,  b  defined.  Its  ossificatkm  begins  in  the 
third  year.  The  patella  b  usually  looked  upon  as  the  largest  and 
most  typical  example  of  a  sesamoid  bone  in  the  bodv. 

The  tibb  has  a  pressure  epiphysb  at  either  end,  out  that  for  the 
upper  comes  down  in  front  so  as  to  include  a  good  deal  of  the  tubercte. 
In  almost  any  other  mammal,  and  often  in  man  himsdf,  it  may  be 
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I  Appem  e«riy  in  and  month  foeiaL  Ule. 

3  For  hod.  ippean  within  Ant  6  moniha. 

4  For  ininiu]  onidyte.  appear!  about  5  year*. 


B  Centre  tor  ifnall  tubemiiy  tuie 

other  centiet  about  7  yeuv 
q  Appeart  alwut  ii  or  11  y«n. 
LO  Inferior  epiphyii)[uK>  ait  hihaft 

:  1  Superior  epiphyvi  fuiea  with  «ha 


-,--, I.  Cuiuung- 

I    Tat-Baik   al  Analemj    (Edinbuiih, 

'Oimpsmlai  XulMy.— It  Ii  only  when  the 
dam  of  (HKa  ii  reached  that  paired  ap- 
pendiiea  are  found,  asd  there  are  two  mam 

The  one  which  i>  at  pteieiit  mott  favoured 
it  that  ia  •anx  wicenral  Ui«  two  foMi  ran 
aloBi  the  ventni-lateral  pan  of  the  body, 
lilie  the  bilte  kedt  of  a  boat,  and  that  Ihes 

Bned  one  aoothei  ia  the  mid-ventral  line 
liind  the  ckncal  otiSce  to  form  the  median 
caudal  Ga.    Into  theae  foldi  the  Htmeali  of 
the  body  incLudlng  myotooiM  and  myocoir- 
mata.  extended.     Later  on  pattt  of  th«e 
'   ™f™  ."^  auppreiied,  but  in  the  pmotal 


-  r,  Dohm"' 


lained  to  (on 
ai  been  elaboratnl 


ipponcd  by  the  tact  that  io  lome  eliimo- 
-nch  enbnn  the  whole  length  of  the  loldt 

llie  aecond  theory  U  that  (he  limbi  an 
elaboraltd  pltt:  Ihli  wat  propOKl  by  C,  Ciienbaur,  and  hat 
lately  been  nipponed  by  Craham  Kerr.  It  ii  probable  that  tlie 
limb  girdle,  are  ol  later  evolution  ihlo  the  ilielelon  of  the  Eai 

In  the  elaaoobranch  hihea  [iharlo  and  rayi)  ibere  ia  a  cnnBtlc 


About  tfl  yon.        About  i6 
-The  OHikalion  of  the  Radlua. 
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lukn  of  tba  fin.   Tliii  af  count  i>  t 
-Ix  ihmrk  Hcpuiu 

,..,.__     I  iK  diviiion  bi 

J  mid  coracoid  fkmenti 
iy  ol  (he  booy  fiih  t^t\e 


\t  binh.  About  13  or  i] 

Fic.  13.— Onihalion  ol  Ihe  Innonio 


danalljr  itlll  a  caniLaiinaui  plate,  the  tupn^apula  [k.  ».  S.S), 
which  may  b.  cikiSaT  The  pnsoiacmd  (Bg.  17.  P.C)  •«]  amicoM 
(C)  arc  quite  diiliiKI.  the  fotmcr  beinc  in  ttont  jixphalad)  and  over- 
laid bf  a  demial  hone,  the  clivkle  (CI).    The  aiuchment  o{  (he 


In  the  R«ptiUa  the  umc  general  plan  i: 


At  Inrlh.        About  13  yean.  About  16  years. 

the  ventral  endi  at  the  two  clavicles  are  urtiied  by  a  median  dagger 
'"      '        1  bone,  the  inlcrtlanclt  {(i^.  17,  I.C),  which  lin  on  1 

le  ihape  of  a  labir  blade,  and  IheR  ii  I 


colds  articulating  aitb  the  iternum,  while  the  clavicle 


Penmeka. 

developed  inletclavicre,  but  to 

clavicle  h  either  wppcaied  or 
pDuibly  repmenled  by  the 
■ternal  epiphyui  of  tbeclivide 
gl  the  l^iDitea.  The  pie- 
concotd  u  a  diiilBct  imictun 
entirely  diiappean,  though  vev 

The  chief  modilicatiani  of  the  hi 
and  the  luprvamdyiw  JtnmiBA 


binh.       Ilyearv      Iftyean. 
Fio.  16.— Ouikaiion  of  Fibula. 


velopment  of  ih* 
an]  fiphnwdtm) 
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dm  IR  IWD  dC  thcW.  one  on  Ibe  unta  nde  loilhe  nuKulo-tianI 


FiG'   37, — DikEnmtDalic     Repmri 

(icn  ol   4  GcDcrtlued   Fcnni  of  5houl__.  _  _ — _,._ .. 

CM\t.  whilF    in    thr    Uimlcla 

C     Comoid.  St    Swraum.  'lUy?3ini>icl.   Intonw 

O     Clcooid  csvicy.    E.S  Epi-    01    omo-  liiatd.  (Iguana.  Sphtno- 
a    Cluvicle.  •wmum  (dDti«l  don,  Ac.)  Ihe  ol«r»iwn 

cSccp  to   inter-  cjpi^ynit      remiiiu      n 
clavicle)-  dUiinct   viamoid   bone 

[ion  oE  pcrmnnent  pronati 


M  (<  r.  horae.  (iraHe).    la  the  lower  Primntei  the 

tiiml  paaiforrn  bartef»  ud  ia  not  ihut  o0  from  the  carpitt  by  0 

TlKCarpuiDr  the  higher  vertebratfl  may  be  reduced  rrDma^ener- 
■Uvxl  type  by  tlv  fujuon  or  pjppreBian  ol  certain  of  its  tlrmenti- 
^^  A  perfect  Eei>erali'ed  type  ii  not  Itnown  10  exist  in  any 

"^^       veftebrmte,  tbDugh  1(  ij  very  cloKly  appnaached  by  the 

mn  arrvwed  in  tbree  mwi;  proxinial.  neareil  the  fonann,  middle 
vkJ  diJtaL  There  are  five  bona  in  the  proximal  idw,  which  bear  the 


Fig-  jS. — Dianama  rcpmenling  the  change  of  Mechanitcn  J 
■ipponiu  the  Thcoax  in  the  Reptilian  (A)  Ihe  Mammalian  (E 
type*  (>(3uuUa  Cinlk. 

5(  Stenaia.  H  Humcnii.     The  dotted  lli 

C  Coracoid.  npreseniB     the     aemci 

S   SeapnU.  masnua  muicle. 

Tr  Scctioa  ol  trunk. 
Ulovaiw  nanKS.  bvginninE  at  the  ouler  or  radial  «lde  of  the  wriv 

•»fiH  (II;  Ul   Vl-<aTt  (U);  (51   Ulno<.  ma-(ino/<  (U.M).     In  the 
uiddte  ITTW  IheiE  an  lira:  (i)  CnlriiU  radiait  (C.R);  (l)  Cnlrplt 

In  many  of  Ihe  UTodcle  amphibiant,  f.f.  the  salamander  and 
(Molie),  the  csrym  b  very  generalized,  the  only  elementi  w» 
being  tbe  ndiale  nursinale,  ulnare  marainale.  ocntrale  ulnai 
divale  V,  In  the  tailleH  forma  (Anura),  however.  ii  is  more  si 
ized.  ahbougb  the  ladiale  mariinale  ii  sometimes  pmeni  and  b% 
wicrphokivata  ia  apotten  of  ai  the  prrpoti€x.    When  only  four  C 


carpus  ia  <terived  from  the  genclaiired  type.     In  man  the  radialc, 
radialemaqpnale,  aodcenlraleradiaiefuie  talonnthe<caphoid:the 


Ss: 


dinale  III.  fuaed  with  the  centrale  ulnare;  ohile  di 

e  mammals  the  Tadialemar^naleia  very  large,  f.r,  mol 
.and  is  regarded  as  a  ftage  m  the  evolution  of  a  digit  4 
le  of  the  pollei.  hence  named  the  ^eBuOci.  In  the 
bate  IPt^Uij  thit  digit  is  two-jointed  and  bean  a 


s  therefore  no  longer  le^pr 
I  pcBIadactylouB  10  a  beptadactyloui  manui.    Th 


Fig.  jo,-DorHl  Sutfac. 

Fic.      19— Diagram 

of  the  "kight  M.n,,s  of  a 

Water  Tortoise   (CWydra 

SK- 

e:r '"'■  "•"  ""^ 

R.M  Radiale   mw^D- 

UUIna. 

.  aisr"- 

?58S. 

r  Radiale. 

asss.-sfi?- 

i-S  The  live  bones  of  the 

C-U   Centrale  ulnaie. 

D       Diatalia. 

M      Metacarpalia. 

carpala. 

he  suppression  of  di^it  in  venebralea  a  regular  sefiuenee 
;  the  pollea  is  the  fint  to  go,  then  the  minimgt,  index  and 
iTis  one  after  another,  so  that  an  animal  like  (he  hone,  which 
ly  one  digit,  baa  lost  all  except  the  medius. 
he  mammals  the  number  of  the  phalanges  unialty  cofreaponda 


pectoral  though  il 
girdle  dorsal  to  rbi 


;irdlc  ia  a  repetitiofi 
narked.    The  acet 


.   When  Ihiiii  the  caj 


part  Ii  the  putns.  and  is  in  acnee  with  the  prenjiacoid,  while 
ischium  (caudad)  repeats  the  oncwl- 

1n  Amph^ia  the  connexion  between  the  ilium  and  sacrum  beco 

pubic  and  ischial  aymphyjo. 


(cephalad) 
In  the  Replilia  ihie  ijii 


-  ^mbrjrology)- 


I  cartilage  just  in  Front 
lich  is  called  the  rfiptMt 

Iwayi  pwjeeU  backward  towanJa  lb* 
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Fig.  31.— Pelvis  of  Sphenodon 

Lizard. 
A  Pubic  symphysis. 
B  Ischial  symphysis^ 
C  Epipubis. 
D  Hypoischium. 

(Tne  dotted  part  is  cartila- 
ginous, the  white  and  darldy 
shaded  parts  bony.) 


tail;  the  ischia  usually  meet  In  a  ventral  ischial  symphysis,  from 
which  a  cartilage  or  bone  piojects  backward  to  support  the  anterior 
Up  of  the  doacal  orifioe;  this  is  the  hypoischium,  a  structure  which  is 

traceable   throughout   the  Verte- 
brata  to  man  (see  fig.  31). 

The  hypoischium  ana  epipubis 
are  parts  of  a  cartilaginous  pelvic 
sternum,  the  former  representing 
are  xiphistemum  and  the  latter 
the  epistemum  of  the  shoulder 
giidle  (see  F.  G.  Parsons,  "  Epi- 
physes of  the  Pelvis,"  J.  Anat.  and 
Fhys.  voL  xxzvii.  p.  315).  The 
pubis  may  or  may  not  form  a 
svmphyfb:  occasionally  it  is 
double  and  then  a  pre-  and  post- 
pubis  are  recognized. 

In  birds  the  ilium  extends  for- 
ward and  backward,  and  is  fused 
with  the  vertebral  column,  as  has 
been  noticed  in  section  Axial  of 
this  article.  The  ischia  and  pubcs 
do  not  form  a  svmphysis  except  in 
the  stnithious  biras  (ostrich  and 
rhea).  The  acetabulum  is  always 
perforate. 

In  mammals  the  ilium  proiects 
forward  toward  the  head,  ana  an 
iachio-pubic  symphysis  is  common, 
though  sometimes  it  is  only  pubic  as  in  man.  In  Echidna  among  the 
monotremes  the  acetabulum  is  perforate  as  in  birds.  In  the  mono- 
tremes  and  marsupials  part  of  the  external  oblique  muscle  is  ossified 
to  form  the  marsupial  txnus;  these  are  sometimes  regarded  as  part 
of  the  epipubis.  though  it  is  more  probable  that  they  are  merely 
adaptive  strengthenings  of  the  external  oblique  to  support  the 
traction  of  the  pouch.     A  cUylcid  bene  ios  acetabuli)   a  usually 

f present,  at  all  events  in  early  hfe,  and  it  often  shuts  out  the  pubis 
rom  taking  any  part  in  the  formation  of  the  acetabulum. 

The  femur  is  comparatively  a  very  stable  bone.  Sometimes, 
especially  in  the  odd-toed  ungulates  (Perissodactyla),  the  gluteal 
>h  ridge  forms  a  large  third  trochanter,  while  in   most 

"■"*  mammals,  though  not  in  ungulates,  there  are  two 
sesammd  bones,  called  fabellae,  developed  in  the  gastrocnemius 
just  above  the  condyles. 

The  patella  first  appean  in  the  reptiles,  though  it  Is  not  present 
in  all  01  them.  Most  of  the  Lacertiua  show  it  as  a  small  sesamoid 
fl^_^  structure  in  the  quadriceps  extensor  tendon.  It  is 
^^^  present  in  all  birds  and  mammals,  with  the  exception  of 
some  bats.  In  most  mareupials  it  remains  cartilaginous  throughout 
life. 

The  tibia  and  fibula  fuse  in  the  Anura  and  also  m  some  mammals 
(•e.g.  rodents).  The  fibula  is  often  nearly  or  quite  suppressed  in  birds 
and  mammals,  while  in  birds  the  tibia  fuses  with  the 
l^^ff  proximal  row  of  tarsal  bones,  so  that  the  ankle  joint  is 
'^"*''  obliterated  and  a  tibio-tarsus  formed.  In  the  marsupials 
the  upper'end  of  the  fibula  is  large  and  may  articulate  with  the  femur 
in  certain  poations  of  the  knee,  but,  as  a  whole,  it  reaches  its  maxi- 
mum development  in  the  Carnivora  in  the  ac^uatic  suborder  of 
which  (Pinnipedia)  it  is  as  large  as  the  tibia.  It  is  curious  that  the 
only  epiphysis  which  occurs  in  the  long  bones  of  birds  is  in  the  head 
of  the  tibia  of  the  Ga:lliuaoeae. 

In  the  tarsus  the  bones  are  arranged  on  the  same  generalized  plan 
as  in  the  carpus;  the  proximal  row  conasts  of  ttbiale  marginale, 
y  ^  ^  UbtaU,  intermedium,  JUmlare  and  fibulare  marginale;  the 
vjjsjjfc  middle  row  as  far  as  we  know  only  contains  one  centrale, 
while  the  distal  row  has  five  dislalia. 

It  is  more  difficult  to  trace  the  fate  of  these  structures  in  existing 
vertebrates  than  it  is  with  the  carpal  bones.  In  man  the  astraealus 
probably  contauns  the  tibiale.  tibiale  marginale  and  intermecuum. 
the  latter  structure  possibly  accounting  for  the  occauonal  os  tri- 
eonum,  already  mentioned  in  the  subsection  on  embryology.  The 
fibulare  and  fibulare  marginale  probably  form  the  calcaneum,  though 
it  is  unlikely  that  the  epiphysis  at  the  back  of  that  bone  represents 
any  integral  i)art  of  a  generalized  tarsus.  The  centrale  persists  as  the 
navicular,  while  the  three  cuneiform  represent  tarsalia  I..  II.  and  III. 
and  the  cuboid  tarsaUa  IV.  and  V..  unless  V.  is  suppressed  as  some 
believe.  Vestiges  of  a  prehaUux  are  found  in  the  Cape  jumping  hare 
and  other  rodents,  though  they  are  usually  more  closely  connected 
with  the  navicular  and  internal  cuneiform  than  with  tne  bones  of 
the  proximal  row.  The  large  size  of  the  .hallux  in  man  is  an  adapta- 
tion to  the  erect  position. 

Most  of  the  remarks  already  made  aboQt  the  metacarpals  and 
phalanges  of  the  hand  apply  equally  to  the  foot,  though  there  is  a 
greater  tendency  to  reduction  01  digits  in  the.  hind  limb  than  in  the 
fore. 

For  further  details  and  literature  see S.  H.  Reynolds.  TkeVerUbraU 
Skeleton  (Cambridge.  1&97);  W.  Fk>wer  and  H.  Gadow.  OsUclofy 
of  the  Mammalia  (London.  188$) ;  R.  Wiedersheim.  Comparatwe 
Anatomy  of  VerUbraUs.  adapted  by  W.  N.  Parker.  (London  1907); 
C.  Gegenbaur.  VergUick  Anat.der  Wirbeltiere  (Bd.  i.)  (Leipzig,  1901). 


Visceral, 

In  the  lower  vertebrates  as  well  as  in  the  embryo  of  man,  & 
number  of  cartilaginous  or  bony  arches  encircle  the  mouth  and 
pharynx  (anterior  part  of  the  food  tube),  just  as  hoops  encircle 
a  barrel.  There  is  little  doubt  that,  when  they  first  appdred 
in  the  history  of  evolution,  all  these  bars  supported  gills  and 
bounded  gill  slits,  but  in  all  existing  types  the  firat  arch  has  been 
modified  to  surround  the  mouth  and  to  act  as  both  upper  and 
lower  jaws,  gaining  in  different  animals  a  more  or  less  complete 
connexion  with  the  cranium  or  brain-containing  part  of  the 
skull.  The  first  of  these  visceral  arches,  therefore,  is  known 
as  the  oral  or  jaw  arch  and,  as  has  been  shown,  the  muscles  in 
connexion  with  it  are  supplied  by  the  fifth  nerve  (see  Muscular 
System;  and  Nerve:  Cranial).  The,  second  visceral  arch  is 
the  hyoid  and  is  accompanied  by  the  seventh  or  facbl  nerve. 
The  third  visceral  or  first  branchial  arch  of  most  writers  has  the 
ninth  or  glosso-phaxyngeal  for  its  nerve  supply,  while  the  arches 
behind  this  are  supplied  by  the  vagus  or  tenth  nerve. 

It  will  be  seen,  on  reading  the  subsections  devoted  to  embry- 
ology and  comparative  anatomy,  that  in  man  the  maxilla,  palate^ 
internal  pterygoid  plate,  malar  and  tympanic  bones  as  well  as 
the  ear  ossicles,  mandible,  hyoid  bone  and  thyroid  cartilage  are 
developed  in  connexion  with  this  visceral  skeleton.  Of  these 
the  ear  ossicles  are  described  in  the  article  Ear,  the  thyroid 
cartilage  in  that  on  the  Respisatory  SysTEic,  while  the  other 
bones,  with  the  exception  of  the  hyoid,  are  treated  imder  the 
head  of  Skull.  It  therefore  only  remains  to  describe  here  the 
hyoid  bone  of  man. 

The  kyoid  hone,  so  called  from  its  likeness  to  the  Greek  letter  v.  lies 
in  the  upper  part  of  the  neck  in  close  connexion  with  the  root  of  the 
tongue  and  just  above  the  thyroid  cartilage  of  the  larynx.  It  con- 
sists of  a  body  across  the  mid-ventral  line  and  a  great  and  small  comu 
on  each  side  (see  fig.  i). 

The  body  {jbasikyal)  is  rectangular  with  its  long  ans  placed  hori- 
zontally; behind  it  is  markedly  concave  both  irom.  abpye  down- 


FiOB  Guy's  Awtltmy,  DeuripUm  ami  Sur^ltd. 

Fic.  33. — Hyoid  Bone,  anterior  surface  (enlarged). 

ward  and  from  ude  to  side.  In  front  it  attaches  several  muscles, 
but  behind  it  is  smooth  and  is  separated  from  the  thyrohyoid 
membrane  by  a  bursa.  From  its  upper  border  this  membrane  runs 
downward  to  the  thyroid  cartilage.  The  gtuU  cemua  {jth^okyah) 
are  attached  to  each  side  of  the  bgdy  by  cartilage  until  middle  life 
and  afterwards  by  bony  union.  They  curve  upward  and  backward 
round  the  side  01  the  pharynx  and  are  laterally  compressed.  To 
their  inner  surfaces  the  thyrohyoid  membrane  is  attached,  while  their 
knob-like  ends  are  connected  with  the  superior  comua  of  the  thyrmd 
cartilage  by  the  lateral  thyrohyoid  ligaments. 

The  small  cornua  {ceratohyals)  are  conical  structures'  about  a 
quarter  of  an  inch  long  atuched  to  the  upper  part  of  the  body  at  its 
junction  with  the  great  comua.  It  is  only  m  late  life  that  they 
Decoroe  united  with  the  body  by  bony  union,  if  they  ever  do  so.  At 
their  apices  they  are  connected  with  the  tips  of  the  styloid  pro- 
cesses by  the  long  stylohyoid  ligaments  (epihyals). 

Embryology.— In  tne  earty  embryo  (see  Mouth  and  Salivart 
Glands)  the  mandibular  processes  grow  forward  on  each  side  of  the 
slit-like  stomatodaeum  or  primitive  mouth,  and  at  length  join  one 
another  in  the  mid-ventral  line.  From  the  proximal  part  of  each  of 
these  another  process,  the  maxillary,  grows  forward  (ventrad).  only 
more  slowly,  to  blend  with  the  fronto-nasal  procesa.  In  each  of  these 
processes  cartilage  is  formed  in  the  lower  vertebrates,  which  in  the 
case  of  the  mandible  (lower  ja«>  reaches  to  the  mid-ventral  line  and 
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i>  wkii  k  iamni  m  Mtckd'i  tvtibicc  but  Id  the  muilliry 
a«  (be  lOgF  of  c^ndnAotian  ii  nimtmnd  in  man  Bnd  other 

HH  in  embryo  fi^vs  md  unphibuiu  ii  not  lonDCfL   It  will  ttiut 

le  6ai  vinr*]  vch.  In  tJw  mwilUTy  proc»  ■  membraH  bone 
wmtd  which  Uendi  with  tlH  iphoxiid  to  lonn  Ibe  intmu] 
noid  nbte,  wliile  in  Irsnt  (vaitnd)  o(  thii  tlH  apur  lio 
■ab)  H  dncfcuHl  in  nenbiue  by  ■  "^■ 


Ik  loBB-^de  at 

inciiGr  teeth.    When  Ih«e  pnnuuUary  fli 
cotnl  and  biml  inciiDr  Uelb.    Thi  ira 


■il  to  unite,  the  de- 


9  [01  the 


IF  artibfe  at  tl 


ucheeoCFrafem 
h-  rawcatt  pout  to  tne  codciubob  tnai  tnew  centiee  an  not  tcall) 
ai  numenue  »  i>  gEaenlly  thuii|ht.  He  nsaide  (i)  and  (i)  at  i 
HBcle  ccatn  whkh  [Tdwb  up  found  the  infnoriMUl  canaU  ^lue  thi 
inmuaBt  be  fiwb  need  not  nrwerily  Im  two  ceatiea.  Thi 
aiaiillarr  aatnini  ia  fint  dereloped  u  an  outgrowth  fTDO  thi 

tboofb the tanUap non diHp^wa.   *" .—  ..-—■- .—-.  —  -j 

1^  one  cefltR  which  b  formed  in  wbj 
that  bene  ia  the  membiaM.  '  - '    ' 
bodyoltbemaiinaaadalal 
tftiuf-  Had  Pliyi'  vuL  40.  p.  400), 
Tbe  — "JA-i^.  oc  MeduTi  artilap  a  at 

■erood  or  kyotd  arch,  and  it  a  fnsm  this  June 

pbte)  that,  accocYUng  to  H.  Cadow,  Anal.  Am 

tbe  malbu  and  inoia  bom  of  the  middle  ei 

Eaa).    Betwccs  the  ■lendci  pnczH  of  the  nuL 

the  iafericir  dental  lorvnen.  the  ortilue  later ' 

fibraae  iheatb  [gnu  Ibe  hmt  silcnul  lalinil  or  ifunu 

lilfimnl  (kc  if.  u.  L.I.L). 

HiehefU  each  half  of  the  lower  jaw  hai  been  conndered 
pDiad  of  ievtfal  hs^Iim^  akeletal  elements,  honwlo^u 
^jLjueati  fotiDd  in  the  iawi  of  lower  venebrateL  Th»  ' 
bdd  by  Pmhaac  K.  mo  Bankleben.  who  coniendi  Uu 
pfncnt  in  the  Iowa  jawaof  Dkaa  and  DiamiiialB  UA  KpaTai 
tbe  oa  mentale,  conjnoid,  condyloid,  angular,  maTEinal  ai 
The  leeeanhea  o(  a  Hon^Mt,  t>n>f~or  E.  Faweett  ai 
Lnwe,  however,  an  lo  nmplctc  and  carreapood  ao  doaeiy  uui  tmc 
cannn  h.^  bdienni  that  tbe  hnnun  lowc  jaw.  at  all  cventi,  b 
niafied  fitHD  one  oentn  only  on  each  lide,  whicfa  antean  in  membrane 
n^the  lyaaphyib  and  eaitcnda  into  a  small  part  Of  Meckel'tcartilue 
ncaf  iba  ineiaae  tooth  eerms.  From  thbcenue,  whkh  represents  the 
deaiaty  of  lower  vertebiatea,  tbe  whole  adult  buy  jaw  b  foriDed  and 
the  gteatet  part  of  Medcel's  cartOaae  ctiiupeaii  by  a  process  of 
reurpcioo-  Bui.  ahbough  thb  bone  b  mainly  nembaiioDS,  patches 
of  cartiUfe  appar  in  the  coronoid  and  a»dvlar  tnoHsea  as  well  as 
near  the  lymphyn  and  perbapa  al  the  anile.  Theae,  however,  do 
not  ossify  by  separate  centre*,  but  are  invaded  by  the  rnaia  dcntary 
ossibcitioa  ainady  deacribcd.  Il  aeenu  evident,  tberelare,  that  in 
sua  the  process  of  oulicatian  ii  iluired  over  although  nme  of  the 
urigiaal  dcioents  of  the  lower  venebracs  are  repealed  aa  tnnparanr 
canilaginoui  ousses,  e.g.  coronary,  condylar  siid  angular.  (See  t. 
FawTMi,  "  Tbesii  [or  the  Decree  of  Doctor  of  Medicine,"  University 
Librv>.  Edinburgb.  1906;  also  A,  Lowe.  "  Development  of  Lower 
Jaw  in  Man."  Froc.  A  lut.  ^nv.  of  the  Univtr^ty  of  Abeidcen,  ]90!i.  p. 
»,     In  the  latter  paper  the  lileralura  'a  reviewed.) 

At  birth  Ibe  (wo  halves  of  the  mandible  are  lepajate  as  they  are 
thniigboul  life  in  many  mammali  (c.|.  rodenu),  but  in  man  they 
jeja  together  about  the  end  of  tbe  fint  year. 

It  has  been  stated  thai  wiiliin  the  tvnyanum  the  doisal  or  pronmal 
calk  of  Ibe  hnt  and  second  viiceval  arches  unite  10  form  the  hyo- 
piandibuLar  pUte  from  which,  followinc  H.  Gadow.  tbe  "otlrttt  bt,<i 
'e  derived     Tbe  rti(M  b  atao     -  '  '"    '- 


brX 


al  tnd  of  Ibe  second  or  hyoM 


a  ^ita  ptobably 
'old  arch  {lee  fig. 
arch  fuaea  with  tl 


M,  St),  a, 


lempml  bane  (fia.  J3.T.H}.  From  this  point  the  onilage  becomei 
free  from  the  skull  and  Tuna  round  the  pharyni  until  it  meets  its 
fellow  of  ihe  opposite  side  in  the  mid-veniial  Une.   That  pan  of  the 

cartiLige  -Kich  b  neaivM  It'  -■-" ■ ■■-  -■-'-'--'  -' 

(h^.  p,  5.H)  and_  Ihb  bti 


rSTthe 


■fsWelemenl 


Ik  tympanohyal  hemeen  twenty  and  twent' 

' i  the  ityliihyal  element  tht    --'- 

lue  forming  (he  rlybtyoiii 


die  line  the  ranilage  neraiill  >i  Ibe  ceral^yal  elem 
m-^Ai  jk^rd  W  (1^.  u.  C.K),  while  the  moB  ' 

tral  pan  of  Ihe  third  arch .  b  the  tonjtjnf  or  ttij  i  ( 


T.R     Tymunk     ring      (quad- 

Mand.Mandibli 

Mcckel'ioL. — ^ ,. 

L.I.L  Long  internal  tatei^  liga- 


C.H     Ceratohyal  Oener  comuof 
ilagelbbckf.   B.H     Baiihval  (biidy  of  hyad 


ival  p 

Th.H  Thy^hyal  <gie»t  co 
Th,C   TfJIoidcanilageofl 


realty  homologous  with  Ihe  vi 


ntomaU  (hagi  and  tampreys)  rhere  b  an  arrai 
c  "  brancJiiaT  baikri,"  which  has  a  more  su 
]  tbe  viiceral  archei  of  fiih  and  probably  cc 


hyoid  arches  are  very  rudimentary  and  probably  ha 
in  Toniequence  of  Ihe  suctorial  mode  of  nouruhrnent- 
branchii  (sharks  and  n)i)  the  vUcenl  ikebton  b  ent 
Dua.  In  the  more  primilivt  lypet  au  ' 
(Noiidanus)  the  oral  and  hyoH  arehi 


of  Ihe  upper 

loirer  jaw.  or  UtthtTt  an 

poBtermriy  1     '    " 


nhed'iha^ 


irlitaH:  these  aniculate  with  one  another 

.  .,  _. theskutL    Behind  Iheieand  diitinci  from 

Ihe  hyoid  arch.  Such  a  tj-pe  of  laifenisriaM  or  iaw  ankola- 
I  a  called  siitotfj^ic.    In  tbe  rays,  on  Ihe  other  hand,  the  onl  arch 
nnoKIed  with  the  skull  by  the  pmicimal  segment  of  Ihe  hyoid 
ts  both  the  hyoid  and  mandibular  (onl) 
led  the  hyomandibubr  cartilage. '  Tbis 


"£^."3 


hyomaadibular  cartilage  the  hyoid  arcb  baa  !■ 
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Ibe  ctraUkyal  lucnll]r  ud  the  tlHj^  vntnlly  when 
ilh  iu  fellsw  of  the  onxi^te  ade.    Sonetima  u  tfikfal 
'  fomandibuLaraiid  tlKCflrmtohymL_  BehiDd 


the  hyoid  ai 

ofKHKIlU. 

called  aira-trrandnaU  w 


re'u  Buny  u  lennr'Tbae  on^^dBl  into  anu^er 
id  Duuide  LbeK  then  u  oiKn  aoother  eeriea  of  aicha 
'j  which  are  pfobably  honAolu^ua  with  the 
DiBncaiiu  uuui  ui  <Ae  CydcKtomata. 

The  diimatniid  fishes  are  oIIrI  Holarepluli  because  In  thetn  the 
palaliMiuidnie  bar  li  fused  with  the  ml  oF  the  tliull.    In  Ihe  bony 


it  the  precursor  o(  the  i 

_. _  , judiblc  hat  ^rotary, 

ipUitiat,  anfiiJtv.  ntranfuiar,  attiatiar  and  anutid  Dotificaiiona  and 

a  maue-mtckdlia%  »  well.    Thequadratt  bone  with 

•niculata  is  beccminc  iaduded  in  tb*  wall  of  the 

"""  """■ line  ti>  H- Gadow,  il  is  this  bone  and  tnc 

111  Hcome  th«  tympanic  ol  Diammolt. 

tuppsvtied  in  tnaket»  bul  in  SpbeDodoa 

the  ttiumMa  or  Uapa  can  be  dccnonttntedp 

ketetoB  it  reduced  with  the  ccHalicrn  of  bnischial 

resptralian  and  only  the  ventral  parta  of  two  archet  ^ji  be  icca; 

ihese  uaiu  lo  (ami  a  plate  with  the  hyoid  (tuiJtwtrHcUal)  and  with 

Ibis  (he  Blncilt  it  chtdy  connected.    In  birda  the  morpbofaey  of  the 

visoral  skeleton  it  on  the  reptilian  plan,  and,  ahhouBhlMDodi- 

i;nrinnft  •!«  Dunierout,  they  aiv  not  of  tpecial  intereat  is 

Ihe  problemt  of  human  morphola^. 

''~~  "'' axilia,  maxiUc,  fiiiattutd  fdrrytvid 

A  vllh  the  Rfiion  when  Ihe  puaio- 
K  lu«  Vcnrfmta  («  B,.  3i^ 


^onlinuily  wil 

The  branchial 


dating  Ihe  problemt  ol 
the  Maniinalit  the  pis 


Lilalea  btnlly  vilh  iht  JM[aI  c 
latca  potteriorly  with  Ihe  tytom 
10  that  a  lygomalic  arcl^,  pe 


'  palate  at  in  crocodilo,  chough  the  ptery^iiTbone  does  not  do  to 
but  fuses  with  Ihe  tc^noid  to  form  the  internal  pteryioid  plate 
(see  lit.  u.  Pi).    Tba  •tandiUt  bo  longer  articulates  with  the 

dyle.  with  the  f/entii  ctein  tf  tin  tfmmoM,  achi  many  nwdem 
iDorpbolotisIs.  IndiH^ni  the  wrileri  are  irk:lined  to  agree  with 
H.  Gadow  that  the  quadrate  hatprobably  became  the  tympamic 
bmt.  Id  many  mammala  (r.f.  umivora)  this  bone  sweirs  out 
to  farm  the  (aOi  f^Mfiaat.    The  deiivation  of  Ihe  audJlory 


Fic.  34.— Loi^todinal  and  Vertical  Section  of  Ihe  Skull  of  a  Do( 
(Caaii/iriKi/um).  with  mandible  and  hyoid  arch, 
aa      Anierior  naiial  aperture.  PS     Piesphensid. 

UT  MaiiJo-iurbiiulb^.  K      Palatine. 


lis  {t.t.  Ungulita  and  C^rpivHa) 
^X-  In/ Wijwl  etcmntraU 


SO  Supra-DCcimlal, 

BtO  Ei-occiplIaL 

BO  Ba^iKcipital. 

BS  Baii-spbeoaid. 

Pi  Plerygcsd. 

AS  Ai;«>henoid. 

OS  Orb>to-tphervoid. 


.   Theja 


br.    Inc 


Thyn^^. 
C™I!ild''™ 


ig  Ibis  I 


jHics  and  rabbitt  the  body  of  Ihe  hyoid  has  occasionally  been 
found  in  two  pieces,  indkaling  its  tferivalion  from  the  tecond 

form  the  Ihyr^  cartilage  in  maninialt»  are  considered  in  the 

j^or  further  delailt  tee  5.  H.  Reynolds.  Tlu  Vertrtrati  SMitm 
{Cambridge,  1B97):  W.  Rower.  OsUclir)  nj  IMr  ifajmuMa 
(London,  lUs)i  R.  Wedersheim.  CumparatiK  AimUmy  of 
YtrUinatl,  adapted  and  translated  by  W.  N.  Parker  (Uindan. 
1907);  C.  Cegenbaul.  VaAick.  Atat.  dcr  ICirMlirrc.  Bd.  L 
(Ceipeig.  190O.  (F.  C.  P.) 

SKEITON,  MRN  (li.  1460-isiii),  English  poet,  is  variously 
'   '     ged  lo  a  Cumberland  family  and  to 


have  been  1 


.   Heii; 


section  on  human  embryology  il    .... _. .  _ 

history  of  a  bone  in  determining  its  morEdioiDginl  tignifica 
The  branchial  arches  of  the  Telaostomi  closely  resembli 

the  Elasmobranchii  eicept  that  Ibcy  an-  oui&ed  and  that  1 

branchials  have  disappeared. 
In  Ihe  Dipnoi  (mudhih)  theiuipe 


loilylic. 


Irate.   The  membranous  BfAuiil 
Eratoia^  and  tqnamosal  bones  an 


.s^licdlo 


It,  though  It  Is  interesting  to  notice  that  Ihe  pteiygoid  ii  lometimei 

Cly  canilaginoiH  and  the  quadrats- jugal  is  absnl  in  Ihe  tailed 
IS  (Umdela).    In  Ihekiwerjawa  ifalnuif  element  has  appeared. 


educated  ai  Oilord.  He  ceniunly  studied  at  Cimbiidge,  and 
the  he  i»  probably  the  "  one  Schekltgn  "  mentioned  by  WUliain 
'■"  Cole(MS.^/A™.Cfl<Uo6r.)aalaVinghijMA.degrceini4B4.  In 
'  it9CiCaitoowriiaafhim.iniheprcfacelorAe5(itco/£>ioidoi 
cempykd  h  VyrtyU,  in  teniit  which  prove  Ihal  he  bad  already 
won  B  reputation  as  B  tchotar.     "  But  I  pray  mayster  John 

of  Oxenforde,  to  oversee  and  correct  this  sayd  bookc  .  .  .  for 
him  1  know  ft>r  sufTycyent  to  cipoimc  and  englysshe  every 
dyffyculte  that  is  iherin.  For  he  hath  late  translated  the 
epystlys  of  Tulle,  and  the  boke  of  dyodorus  sicului,'  and  diverse 
other  works  ...  in  polysihcd  and  gmaie  lermes  crafiely  ...  I 
suppose  he  bath  drunkea  of  Dycons  tieU."    The  Itureileship 


Skclt 


I  '453 


the  tame  honour  al  Cambridge,  a 

He  found  a  patron  in  Ihc  pious  and  leinied  cvuntessof  Richmond, 

Henry  VIl.'s  mother,  lor  whom  he  wrote  Oj  Uc*na  Lyj.  f4c 

viUe's  PHerina'ti  di  la  sii  humairu.    An  ekgy  "  Of  the  death  of 

the  noble  prince  Kynfie  Edwarde  the  forth,"  included  in  some  of 

the  editions  of  Ibe  Uinv  Jsr  Uoti'tlnUH,  and  another  (i4S«) 

The  MS.  of  this  translation  it  preserved  at  Corpus  Duisti  College 


SKELTON 


i8s 


on  tlie  death  of  Heniy  Percy,  fourth  earl  of  Northomhezland, 
are  among  his  earliest  poems.  In  the  last  decade  of  the  century 
he  was  appointed  tutor  to  Prince  Henxy  (afterwards  Henzy  VIII.) . 
He  wrote  for  his  pupil  a  lost  Speculum  principis,  and  Erasmus, 
in  dedicating  an  ode  to  the  prince  in  150O1  speaks  of  Skelton  as 
"anum  Britannicarum  literanun  lumen  ac  decus."  In  1498 
he  was  successively  ordained  sub-deaoon,  deacon  and  priest. 
He  SDems  to  have  been  imprisoned  in  1503,  but  no  reason  is 
known  for  his  disgrace.  Two  years  later  he  retixed  from  regular 
attendance  at  court  to  become  rector  of  Diss,  a  benefice  whidi'  he 
retained  nominally  till  his  death.  Skelton  frequently  signed 
himself  "  regius  orator "  «nd  poet-laureate,  but  there  is  no 
record  of  any  emoluments  paid  in  connexion  with  these  dignities, 
althou^  the  Abb^  du  Resnel,  author  of  Rscherches  sur  Us 
pcHes  cmirotma,  asserts  that  he  had  seen  a  patent  (15x3-1514) 
In  which  Skelton  was  appointed  poet-laureate  to  Henry  VIII. 
As  rector  of  Diss  he  caused  great  scandal  among  his  parishioners, 
who  thought  him,  says  Anthony  k  Wood,  nv>re  fit  for  the  stage 
than  for  the  pew  or  the  pulpit.  He  was  secretly  married  to  a 
woman  who  lived  in  hb  house,  and  be  had  earned  the  hatred 
of  the  Dominican  monks  by  his  fierce  satire.  Consequently 
he  came  under  the  formal  censiire  of  Richard  Nix,  the  bishop 
of  the  diocese,  and  appears -to  have  been  temporarily  siupended. 
After  his  death  a  collection  of  farcical  tales,  no  doubt  chiefly, 
if  not  entirely,  apocryphal,  gathered  round  his  name — The 
Merie  Tales  of  SkeUon,  During  the  rest  of  the  century  he  figured 
in  the  popular  imagination  as  an  incorrigible  practical  joker. 
His  sarcastic  wit  made  him  some  enemies,  among  them  Sir 
Christopher  Gamesche  or  Gameys,  Alexander  Barclay,  William 
Lilly  and  the  French  scholar,  ^bert  Gaguin  (c.  1425-1 50a). 
With  Gameys  he  engaged  in  a  regular  "  flyting,"  undertcJiien, 
be  says,  at  the  king's  command,  but  Skelton's  four  poems  read 
as  if  the  abuse  in  them  were  dictated  by  genuine  anger.  Earlier 
in  his  careet  he  had  found  a  friend  and  patron  in  Cardinal 
Wobey,  and  the  dedication  to  the  cardinal  of  his  Re^ycacion 
is  couched  in  the  most  flattering  terms.  But  in  1522,  when 
Wolsey  in  his  capacity  of  legate  dissolved  convocation  at  St 
Paul's,  Scelton  put  in  circulation  the  couplet: 
**  Gentle  Paul,  laie  doune  thy  sweard 
For  Peter  of  Westminster  hath  shaven  thy  beard." 

In  Cdym  Chule  he  incidentally  attacked  Wolsey  in  a  general 
satire  on  the  clergy,  but  Speke,  Parrot  and  Why  come  ye  not  to 
Courte  t  are  direct  and  fierce  invectives  against  the  cardinal  who 
to  have  more  than  once  imprisoned  the  author.    To 


avoid  another  arrest  Skelton  took  sanctuary  in  Westminster 
Abbey.  He  was  kindly  received  by  the  abbot,  John  Islip,  who 
oocitimied  to  protect  him  until  his  death  on  the  aist  of  June 
1529.  The  inscription  on  his  tomb  In  the  neighbouring  church 
of  St  Blargaret's  described  him  as  votes  pierius. 

In  his  Carlande  of  LaurtU  Skelton  gives  a  long  list  of  his  works, 
only  a  few  of  which  are  extant.  The  garland  in  question  was 
woriied  for  him  in  silks,  gold  and  pearls  by  the  ladies  of  the 
countess  of  Surrey  at  Sheriff  Hutton  Castle,  where  he  was  the 
guest  of  the  duke  of  Norfolk.  The  composition  includes  compli- 
mentary verses  to  the  various  ladies  concem^l,  and  a  good 
deal  of  information  about  himself.  But  it  is  as  a  satirist  that 
Skelton  merits  attention.  The  Bowge  of  Court  is  directed  against 
the  vices  and  dangers  of  court  life.  He  had  already  in  his  Boke 
ef  Ike  Tkre  Poles  drawn  on  Alexander  Barclay's  version  of  the 
Narrettsckiff  pf  Sebastian  Brant,  and  this  more  elaborate  and 
imaginative  poem  belongs  to  the  same  class.  Skelton,  falling 
into  a  dream  at  Harwich,  sees  a  stately  ship  in  the  harbour  called 
the  Bamft  of  Court}  the  owner  of  which  is  the  Dame  Saunce 
Pere.  Her  merchandise  is  Favour;  the  helmsman  Fortune  ;- 
aiK!  the  poet,  who  figures  as  Drede  (modesty),  finds  on  board 
Favdl  (the  bitterer),  S«ispect,  Harvy  Hafter  (the  clever  thieOr 
Dysdayne,  Ryotte,  Dsrssymuler  and  Subtylte,  who  all  expUln 
themselves  in  turn,  until  at  Ust  Drede,  who  finds  they  are  secretly 
his  enemies,  is  about  to  save  his  life  by  jumping  overboard,  when 
he  wakes  with  a  start.    Both  of  these  poems  are  written  in  the 

*  Bowge— Fr.  6mrA«;  court  ratioos.  The  term  is  explained  as  the 
to  cat  at  the  king's  table 


seven-lined  Chaucerian  stanza,  but  ft  is  !n  an  irregular  metre 

of  his  own  that  his  most  characteristic  work  was  accomplished. 

The  Boke  of  Phyllyp  Sparovoe,  the  lament  of  Jane  Scroop,  a 

schoolgirl  in  the  Benedictine  convent  of  Carowe  near  Norwich, 

for  her  dead  bird,  was  no  doubt  inspired  by  Catullus.    It  is  a 

poem  of  some  1400  lines  and  takes  many  liberties  with  the 

formularies  of  the  church.    The  digressions  are  considerable. 

We  learn  what  a  wide  reading  Jane  had  in  the  romances  of 

•Charlemagne,  of  the  Round  Table,  The  Four  Sons  of  Aymon 

and  the  Trojan  cycle.   Skelton  finds  space  to  give  his  opinion  of 

Chaucer,  Gower  and  Lydgate.    He  seems  fully  to  have  realized 

Chaucer's  value  as  a  master  of  the  English  language.    Gowcr's 

matter  was,  he  said,  **  worth  .gold,"  but  his  English  he  regarded 

as  antiquated.    The  Verse  in  which  the  poem  is  written,  called 

from  its  inventor  "  Skdtonical,"  is  here  turned  entirely  to 

whimsical  use.    The  lines  are  usually  six-syllablfed,  but  vary 

in  length,  and  rhyme  in  groups  of  two,  three,  four  and  even  more. 

It  is  not  far  removed  from  the  old  alliterative  English  verse, 

and  well  fitted  to  be  chanted  by  the  minstrels  who  had  stmg  the 

old  ballads.    For^  its  comic  admixture  of  Latin  Skelton  had 

abundant  example  in  French  and  Low  Latin  macaronic  verse. 

He  maizes  frequent  use  of  Latin  and  French  words  to  carry 

out  his  exacting  system  of  frequently  recurring  rhymes.    This 

breathless,  voluble  measure  was  in  Skelton's  energetic  hands 

an  admirable  vehicle  for  invective,  but  it  easily. degenerated 

into  doggerel.    By  the  end  of  the  i6th  century  he  was  a  "  rude 

rayling  rimer  "  (Puttenham,  Arte  of  English  Poesie),  and  at  the 

hands  of  Pope*  and  Warton  he  fared  even  worse.    His  own 

criticism  is  a  just  one: — 

"  For  though  my  ryme  be  ragged. 
Tattered  and  jagged, 
Rudely  rayne  beaten, 
Ru«ty  and  moughte  eaten, 
It  hath  in  it  some  pyth." 

Colyn  Cloute  represents  the  average  country  man  who  gives 

his  opinions  on  the  state  of  the  church.  There  is  no  more  scathing 

indictment  of  the  sins  of  the  clergy  before  the  Reformation.  He 

exposes  their  greed,  their  ignorance,  the  ostenUtion  of  the 

bishops  and  the  common  practice  of  simony,  but  takes  care  to 

explain  that  hist  accusations  do  not  induce  all  and  that  he 

writes  in  defence  of,  not  against,  the  church.    He  repeatedly 

hits  at  Wolsey  even   in  this  general  satire,  but  not  directly. 

Speke,  Parrot  has  only  been  preserved  in  a  fragmentary  form, 

and  is  exceedingly  obscure.    It  was  apparently  composed  at 

different  times,  but  in  the  latter  part  of  the  composition  he 

openly  attacks  Wolsey.    In  Wky  come  ye  not  to  Courte  f  there 

is  no  attempt  at  disguise.    The  wonder  is  not  that  the  author 

had  to  seek  sanctuary,  but  that  he  had  any  opportunity  of  doing 

so.     He  rails  at  Wolsey's  ostentation,  at  his  almost  royal 

authority,  his  overbearing  manner  to  suitors  high  and  low, 

and  taunts  him  with  his  mean  extraction.  This  scathing  invective 

was  not  allowed  to  be  printed  in  the  cardinal's  lifetime,  but  it 

was  no  doubt  widely  circulated  in  MS.  and  by  repetition.    The 

charge  of  coarseness  regularly  brought  against  Skelton  is  based 

chiefly  on  Tke  Tunnynge  of  Elynoure  Rummyngej  a  realistic 

description  in  the  same  metre  of  the  drunken  women  who  gathered 

at    a    well-known    ale-house    kept   by    Elynour   Rummynge 

at  Leatherhead,  not  far  from  the  royal  palace  of  Nonsuch. 

"Skelton  Laureate  against  the  Scottes"  is  a  fierce  song  of 

triumph  celebrating  the  victory  of  Flodden.    "  Jemmy  is  ded 

And  closed  in  led.  That  was  theyr  owne  Kynge,"  says  the  poem; 

but  there  was  an  earlier  version  written  before  the  news  of  James 

IV  's  death  had  reached  London.    This,  which  is  the  earliest 

singly  printed  ballad  in  the  language,  was  entitled  A  Ballade 

of  the  Scottysshe  Kynge^  and  was  rescued  in  1878  from  the  wooden 

covers  of  a  copy  of  Huon  de  Bordeaux,   "  Howe  the  douty  Duke 

of  Albany,  lyke  a  cowarde  knight "  deals  with  the  campaign 

of  r523,  and  contains  a  panegyric  of  Henry  VIII.    To  this  is 

attached  an  envoi  to  Wolsey,  but  it  mi^ist  surely  have  been 

'  (Spence.  Anecdotes,  p.  87) :  Pope  said :  "  Skelton's  poems  are  all 
low  and  bad.  there  is  nothing  in  them  that  is  worth  reading,"  and 
(in  Satires  and  EpigramSt  v.  38)  "  And  beastly  Skelton  beads  of 
houses  quote." 
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mliplwsd,  loi  bolb  the  lalirei  od  tbe  cudintl  ue  al  earlier 

SkelUin  also  i 

II  doit  with  the  ume  topic  u  niSBiua.  me  eviu  oi  usciuon; 
it!  monl.  "how  luddenly  woildly  Bcalih  doih  d«ay,"  being 
a  [avouiite  one  with  him.  'Diodiu  Waiton  in  hii  Hillary  g/ 
En^ilh  PaOry  dnciibcd  analhcr  piece  Nitranuiuir,  printed 
by  Wynlcya  de  Worde  in  i  ;04,  and  dealing  with  limony  and  the 
kive  of  Money  in  the  churci;  bui  no  copy  is  linown  to  taisi, 
■nd  some  tuspldon  has  been  cast  on  Wajton't  atatemcnL 

Uluitralion  o[  the  hold  SkellDB  had  on  the  pubiic  imagination 
It  lupplied  from  the  lUgc  A  play  (t6oo)  called  Scofan  and 
Slalbm.  by  Richard  Halhway  and  William  Rankini,  ij  mentioned 
by  Henilowe.  In  Anthony  Munday'a  DimifaU  0/  Kubrrl,  carl 
0/  Uunlintiim,  Skdtoo  aeU  the  part  of  Friar  Tudi,  and  Ben 
"'-  " 'al«,  intioduted  "  Slio jan 


r  sr  Ckapdll  if  1111110^11 
ifiaiKt,  A  tfiMiyimcrtttdi, 

"Bskr^  PkyByp  Spatim 

'n    Wal>';.   iTn\v"tht 

ijji  "Tfi!^  £'-—??" 

1  by  Rkhaid  Lant  (15500. 
yJohnDjydsSo).  Hm- 
Kli  and  lltriajlir  .  .  .  why 
hand  Keledswf)  and  in 
immt  aKd  profilaUt  l»ul(I 
ilicud  mill  ncW;  pHliuhcd 


;it<s^i 


"i^-Giifeff'- 


■KBLTaN  Ufa  BROTTOH,  an  urban  diltrfct  [u  tht  aeveland 
parlianenlary  divi^on  o(  the  North  Riding  of  Yorkihire, 
England,  17  ni.  E.  by  S.  of  MiddJahrougb  by  a  branch  of  the 
Nonh-Eailem  railway,  with  lUtiam  at  Brotton  and  North 
Skdtotl.  Pop.  (iQoi)  I], 140.  Thii  is  one  of  the  largtst  town- 
tbipi  in  the  Cleveland  ironitone  district,  and  lis  industrial 
population  is  wholly  enipioyed  in  the  quarries.  The  modem 
Slielton  Castle  incoiporatc*  part  of  the  ancient  stronghold  o( 
Robert  de  Bnu  who  hdd  it  from  William  the  Conqueror.  A 
modem  church  replace*  the  ancient  one,  ol  which  there  are 
rums,  and  a  fine  Norman  font  is  preserved.  The  large  ironstone 
quarries  have  not  nhoUy  destmyed  the  beauty  of  the  district. 
The  Cleveland  hills  rise  sharply  southward,  to  elcvalkjns  some- 
glens.  On  the  coast,  which  is  clifl-boimd  and  fine,  b  the  watering- 
place  of  Sallbum  by  the  Sea. 

8XBMB.  WIUJAH  FORBES  (iSoQ-iSiii).  Scottish  historian 
and  antiquary,  was  the  second  son  of  Sir  Wallet  Scott's  friend, 
James  Skene  (1775-186*),  of  Rubislaw,  near  Aberdeen,  and  was 
bom  on  the  7ih  of  June  1809.  He  was  educated  at  Edinburgh 
High  School,  in  Germany  and  at  the  university  of  Si  Andrews, 
laking  an  especial  interest  in  the  study  of  Celtic  philology  and 
literature.  In  1831  he  became  a  writer  to  the  signet,  and  shortly 
afterwards  obtained  an  official  appointment  in  the  bill  department 
of  the  Court  of  Session,  which  be  held  until  186;.  His  early 
Interest  in  the  history  and  antiquities  of  the  Scottish  Highlands 
bore  its  first  fruit  in  i8j7,  when  he  published  Tki  Hiflilandfri  g/ 
Second,  ihar  Ori^m,  HiiUry  and  Antiquilitt    His  chief  work. 


tver,  is  his  CeJ/ic  5»Aiwf,  0  Hulory  ./ ,1  winf  ilfisK  (]  vols., 
burgh.  iSjfl-iBSo),  perhaps  the  most  important  contribu- 
lo  Seoltiji  history  written  during  the  19th  century.  In 
hewasmadcaD.C.L.  alOifDrd,andm  iSSi  historiognpfaer 
1  for  Scotland.    He  died  in  Edinburgh  on  the  19th  of  Aufiut 

le  most  important  of  Skene'i  ofher  worlu  air:  edilFons  of  John 
jrdun's  CAmus  lenlis  Scatmm  (EdinburiK,  1871-1S;)};  a( 
'nir,4>KinlBgeti9/H'aJ«  (Edinburgh,  iBbl)^  of  the  Cirniiiici 
■PuIsiaiScM  (£linbunh.  1S67I1  and  of  Adamuln'i  VilaS. 
mbai  [Edinburili.  1S74);   an  £isiiy  m  Uu  Caramann  Slnt  cf 


inh,  i860); 
-,  1B87). 


id  of  Adamuii 

,    _. J  1*<  0»rg«Ui*.  _..  ._  ., 

id  JfcuwiWl  I>f  On  Fimilj  ^  Stait  a] 

IKETCB  (directly  adapted  from  Dutch  kIhU,  vUch  wu 
taken  from  tial.  K:liitg,  ■  rough  draft,  Lai.  tdkcdi'mw,  something 
hastily  made.  Gr.  rx^>oi.  ludden,  ofi-hand,  exH',  near  by; 
Gei.  id'aeand  Fr.  erf uuie  are  from  Ihesai>ielource),arougfa  or 
hasty  preliminary  outline  or  draft  serving  ai  a  nole  o[  material 
for  a  finished  work.  Though  used  of  Lleiaiy  composition, »»  for 
a  short  slightly  constructed  play,  or  of  a  rapid  delineation  in 
words  of  an  event  or  character,  the  term  \i  chiefly  used  of  the 
putting  on  paper  or  other  material  of  the  immediate  impression 
of  an  object,  figure,  landscape,  flic,  by  an  artist,  or  of  an  artist's 
first  ide^orconcrptionof  a  work  whet  her  in  painting  or  aculplure. 

GKl  (prOnoimccd  "skcc,"  Icel-  rridA,  snow-shoe,  properly 
"piece  of  wood  "),  the  wooden  snow-shoe  on  which  the  inhabit- 
ants of  Scandinavia  and  neighbouring  countries  travel  over  the 
snow.  Iraplcmeot)  for  this  purpose  were  used  by  many  nations 
of  antiquity.  Xcnophan  f,Anah.  iv.  j)  detcribes  the  shoes  or 
pat  tent  of  skins  with  which  the  hones  of  the  Armenians  were  shod. 
to  prevent  them  from  sinlcinginio  the  snow,  and  Procopius  made 
mention  of  the  ancient  Lapps,  known  in  Scandinavia  as  "  Skrfd- 
Finnen,"  or  sliders.  Snow-shoes  have  always  been  used  by  Ibe 
Mongols  of  north-western  Asia.  From  the  evidence  of  tlie  old 
Norse  sagas  they  must  have  been  general  in  Scandinavia  long 

spoken  of  as  walking  upon  skis,  the  curved  Iocs  of  which  gave 
rise  to  the  legend  that  they  were  really  ships  upon  which  tbe  god 
was  wafted  over  hill  and  dale.  Skis  have  been  used  timeout  of 
tnind  by  Lapps.  Fmns  and  ScaridinavianB  for  hunting  and 
journeying  aam  the  froien  counlty  The  Gnl  skis  of  which 
there  i<  any  record  were  elorgated,  curved  frames  cotered  with 
leather.  Those  of  the  Skrid-Finnen  of  the  16th  century  were 
leaiher'shoes.  pointed  at  the  loe,  about  j  It.  long,  mto  which, 
a  few  inches  from  the  rear  end,  the  feet  were  thrust  up  (o  the 

Modem  skis  are  not,  like  the  North  American  snow-shoe,  made 
ol  broad  frames  covered  with  a  thong  web,  but  long,  narrow, 
nearly  fiat  pieces  of  ash,  oak  or  apnice,  pointed  and  turned  up 
lor  about  a  foot  at  the  toe.  Theirtcngth  is  usually  the  distance 
their  wearer  can  reach  upwards  with  his  hand,  that  lor  the 
average  man  being  about  7  It.  6  in.,  although  lomc  advocate  less 

Their  width  at  the  broadest  part  Is  about  5  in.,  and  their 
greatest  thickness  (just  under  the  loot)  about  il  In  .  tapering 
towards  both  ends.  The  under  surface  is  usually  pcrfeclly 
smooth,  although  some  tkii  are  provided  with  narrow  strips 
running  lengthwise  on  the  under  surface,  to  prevent  side- 
slipping. The  feet,  encased  in  stout  deer-hide  shoes,  heelleu  or 
nearly  so,  are  faitened  to  the  middle  ol  the  skis  by  an  amnge- 
menl  of  straps,  called  the  hiMdint-  A  staff  from  4  to  5  ft.  long 
completes  the  louring  outfit.  On  level  ground  the  skis  are 
allowed  to  glide  over  the  snow  without  being  lilted  from  it,  tlie 
heels  being  raised  while  the  toes  remain  fast  to  the  skis. 


this  I 
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slopes  can  be  ascended  straight  ahead  by  planting  the  skis 
obliquely.  Downhill  the  skis  become  a  sledge  upon  which  great 
velocity  is  Biitined.  The  suS  is  used  as  a  brake  in  coasting, 
and  is  provided  with  a  small  disc  a  few  inches  from  the  lown 
end,  to  prevent  it  linking  into  the  snow. 

Skiing  as  a  spon  began  about  t86o  in  the  Norwegian  district 
of  Telemaik  and  rapidly  spread  over  all  the  Scandintviao 
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pminwia.  Tbe  dimas  of  the  ndhg  season  is  the  great  inter- 
oatioiuU  ski  tournament  held  annually  in  Fcbniary  at  Holmen- 
koUcn.  6  m.  from  Chrutiania.  This  *'  Norwegian  Derby  "  is 
divided  into  two  parts,  the  iint  devoted  to  jumping  contests,  the 
other  to  long-distance  racing.  Tbe  take-off  for  the  jumping 
contests  is  bidlt  into  the  side  of  a  hill,  and  each  competitor  must 
jump  three  times.  No  staff  is  allowed  and  no  jump  is  counted  if 
the  jumper  falls  in  alighting.  The  disumces  covered  are  extra- 
ordinacy,  134 1  ft  being  the  record.  The  jumper,  who  starts  some 
distance  up  the  bill,  descends  at  top  speed,  stoops  as  he  nears  the 
take-off  azkd  launches  himself  into  the  air  with  all  his  force 
He  maintains  an  erect  position  until  he  reaches 'the  ground, 
alighting  with  bended  knees,  on  both  feet,  one  a  little  in  advance 
of  the  other,  and  *'  giving  "  with  his  legs  to  overcome  the  force 
of  the  fall  and  to  preserve  his  balance.  Another  feature  is  double 
jumping,  performed  by  two  persons  hand  in  hand.  The  highest 
prize  is  the  King's  Cup.  Tlie  principal  distance  race  is  over  a 
difficult  course  of  about  20  m.  The  record  for  35  kilometres 
Usl  m.)  is  2  hours,  7  min  A  Lapp  once  covered  220  kilometres 
(about  158  m.)  in  31  hrs.,  32  min.,  the  country  being  level 
Skiing  is  very  popular  in  Norway  with  both  men  and  women,  in 
fact  it  may  be  called  the  national  sport  of  Norway. 

The  sport  has  been  introduced  into  other  countries  where  the 
winter  is  severe,  and  has  become  very  popular  in  Switzerland 
and  the  United  States,  especially  in  Minnesota  and  the  Rocky 
Mountain  country  The  principal  club  in  tbe  British  Isles  is 
the  '*  Ski  aub  of  Great  Bntaui  '*  The  mails  between  Chile  and 
the  Argentine  Republic  are  carried  in  wuiter  by  relays  of 
Norwegian  ski-runoers.  about  300  being  employed.  The  skis 
worn  by  them  are  usually  shod  with  horn.  Skis  cannot  be  used 
with  advantage  during  a  thaw  or  where  the  snow  is  less  than 
6  in  deep.  On  this  account,  and  because  of  their  general  un- 
wieldiness,  they  are  less  convenient  in  thick  foresu  than  the 
Indian  snow-shoe,  though  faster  in  the  open  country. 

Ski  have  been  used  for  military  purposes  by  the  Northern 
peofdcs  for  several  centuries,  and  of  late  years  other  nations 
which  have  mountainous  regions  of  snow  have  turned  their 
attention  to  this  most  useful  mode  of  winter  marching.  The 
army  of  Sweden — under  Gustavus  Adolphus  and  his  successors 
one  of  the  foremost  in  Europe — employed  infantry  provided 
with  ski  in  its  military  operations.  In  Norway  spedal  units  so 
provided  were  organized  in  17x0.  Recently  (1902)  the  Alpine 
infantry  of  France  and  Italy  have  taken  up  the  question.  In 
Brianfon,  attached  to  the  159th  regiment  of  French  infantry, 
9  an  feaXr  milUaire  de  ski  (established  1Q03)  which  trains  the 
CMasseurs  Alpins  of  the  ist  line,  and  also  the  regiorud  troops 
which  are  intended  to  take  part  in  the  defence  of  the  south- 
eastern frontier  of  France.  These  regiments  as  a  rule  furnish 
one  officer,  one  non-commissioned  officer  and  a  few  soldiers 
each  to  every  course  of  instruaion,  which  lasts  two  months. 
At  the  end  of  the  first  month  the  skiettf  is  expected  in  full 
marching  order  to  cover  60  kilometres  (37}  m.)  of  Alpine  territory 
in  the  day.  The  ski  are  put  to  a  variety  of  ingenious  uses; 
to  form  a  stretcher-sledge  for  wounded  men;  and  if  rapidity 
of  movement  is  desired,  a  horse  or  pony  pulls  the  skUur  along 
by  means  of  long  reins  attached  to  tlje  horse's  girth.  Even 
camps  in  the  mountains  are  improvised.  The  skieur  is  thickly 
clothed  and  muffled,  and  his  eyes  are  protected  against  snow- 
blindness  by  blue  or  black  spectacles.  Some  of  the  performances 
of  soldiers  on  ski  have  been  notable.  Captain  Bernard,  chief 
of  the  ta>le  of  Brian^n,  ascended  the cois of  Arsin^  ( 2400 metres) 
and  of  the  Cauterel  (2080  roetnrs)  in  16  hours  with  a  party  of 
25  men.  In  Russia  some  Finland  troops  in  full  marching  order 
executed  a  long  hunting  march  in  Carelia  In  29  days  they 
covered  860  kilometres.  In  Switzerland  a  skieur  took  less  than 
x|  hours  to  cover  35  kilometres,  including  altitudes  of  1547 
metres.  In  order  to  witness  this  competition,  which  took  place 
in  Glarus,  the  soldiers  from  the  S.  Gothard  garrison  made  a 
march  of  48  kik>metres  including  the  ascent  of  the  lUausengrass 
(2000  metres)  A  Norwegian  soldier  named  Holte  covered  with 
one  leap  a  distance  of  3i  m.  30  cm.,  and  hif  companion  Heyder- 
diU  hur  achieved  34. 


In  Italy  each  company  of  Alpini  has  an  annual  cndit  for  the 
provision  of  ski.  Their  duties  in  war  time  are  almost  the  same 
as  those  of  mounted  infantry — exploration  and  communication, 
and  the  seizure  of  advanced  positions. 

In  the  seven  months  of  snow  on  these  frontiers  the  garrisons 
of  the  lonely  posts  cannot  go  out  save  on  ski  or  snow-shoes,  as 
to  the  req)ecttve  merits  of  which  military  opinion  is  divided. 

^  Norway s  NaHanal  Sport,  bv  T  W.  Schreiner,  OttltM.  voL 

g7;     Aitf  Sckmeexhuken  durck  GrOnland,  by  F.   Nanaen  (Ham- 
urg,  1 891);    Skp-runntng,  edited  by  E.  C.  Richardaon  (I/>ndoo, 
1904) :   Year-Beck  of  the  Ski  Qub  ef  Great  Britain, 

SKIBBEREEN,  a  market  town  of  county  Cork,  Ireland,  on 
the  river  lien  about  3  m.  from  its  estuary,  53I  m.  S.W.  of  Cork 
by  the  Cork,  Bandon  and  South  Coast  railway.  Pop.  (1901) 
3208.  The  river  is  navigable  for  small  vessels  to  Skibbereen 
itself,  and  for  larger  ones  to  Old  0>urt  on  the  estuaryj  and  the 
town  is  a  flourishing  fishing-station.  Trade  in  com  and  other 
agricultural  produce  is  considerable.  This  district  suffered 
terribly  in  the  famine  of  1847,  and  hundreds  of  victims  were 
buried  in  pits  in  the  graveyard  adjoining  the  ruined  Cisterdan 
cell  of  Abbeystrowry,  a  mile  west  of  the  town.  The  Hen  offers 
fishing,  late  in  the  season,  for  brown  and  sea  trout.  The  main 
railway  continues  south  to  Baltimore,  and  a  light  railway  runs 
to  the  pleasant  seaside  village  of  Skull  (or  Schull),  15  m.  W. 
Skibbereen  is  governed  by  an  urban  disttjct  council. 

8KIBN,  a  seaport  of  southern  Norway,  in  Bntsberg  anU 
(coiuty),  on  the  river  Skien,  5  m.  below  its  issue  from  Lake  Nord, 
and  6  m.  above  its  outflow  into  Frier  Fjord.  Pop.  (1900)  11,343. 
It  was  mostly  rebuilt  after  a  fire  in  x886.  Here  Henrik  Ibsen, 
the  dramatist,  was  bom  in  1828  In  1892  a  canal  ascending 
189  ft.  by  means  of  17  locks  was  made  between  lakes  Bandak 
and  Nord,  giving  access  to  the  Telemark  district  by  way  of  Dalen. 
The  whole  distance  between  the  lakes  is  40  m.,  and  several 
fine  falls,  as  the  Ulefos,  Eidsfos,  and  Vrangfos,  are  passed. 
The  engineering  is  noteworthy.  In  the  town  and  district  ase 
numerous  saw-mills,  planing,  cotton-spinning  and  flour-mills, 
factories  for  wood-pulp  and  domestic  commodities,  also  a  copper 
mine  (at  Omdal).  The  exports  are  ice,  timber  (including  tele- 
graph poles  for  tiie  British  govemment),  wood-pulp  and  copper, 
and  the  imports  coal  and  china-clay.  The  town  (the  ancient 
Skida)  dates  from  the  14th  century.  A  fine  view  is  obtained 
from  the  Bratsberg  Kiev,  S.  E.  of  the  town,  with  ruins  of  a  chapeL 

SKIERNIEWICE,  a  town  of  Russian  Poland,  in  the  govem- 
ment of  Warsaw,  41  m.  by  rail  S.W.  from  the  city  of  Warsaw. 
Pop.  (1897)  9846.  It  was  formerly  th^  see  of  the  archbishop 
of  Gnesen,  primate  of  Poland.  Here  is  an  imperial  castle,  in 
which  the  emperors  of  Russia,  Austria  and  (krmany  met  in 
conference  on  the  I5th-X7th  of  September  1884.  Cloth  and 
linen  are  manufactured. 

SKIMMER,  the  English  name  bestowed  by  T.  Pennant  > 
in  1781  on  a  North  American  bird  which  had  already  been 
figured  and  described  by  M.  Catesby  (B.  CaroHna,  i.  pi.  90) 
as  the  "  Cut-water," — as  it  appeara  stiU  to  be  called  on  some 
parts  of  tbe  coast,' — remarkable  for  the  unique  formation  of 
its  bill,  in  which  the  maxilla,  or  so-called  upper  m.andible,  is 
capable  of  much  vertical  movement,  while  the  lower  mandible, 
which  is  considerably  the  longer  of  the  two,  is  laterally  compressed 
so  as  to  be  as  thin  as  a  knife-blade.  This  bird  is  the  Rkynckops 
nigra  of  Linnaeus,  who,  however,  united  with  it  what  proves 
to  be  an  allied  species  from  India  that,  having  been  indicated 
many  years  before  by  Petiver  (Cazopk.  naturae,  tab.  76,  fig.  2), 
on  the  authority  of  Buckley,  was  only  technically  named  and 
described  in  1838  by  W.  Swainson  (Anim.  Menageries,  p.  360) 
as  R.  albicollis.  A  third  species,  R.  ftavirostris,  inhabits  Africa; 
and  examples  from  South  America,  though  by  many  writers 
regarded  as  identical  with  R.  nigra,  are  considered  by  Howard 
Saunders  {Proc.  Zod  Soeietyt  1882,  p  532)  to  form  a  fourth, 
the  R.  melanura  of  Swainson  {ut  supra,  p.  340).    All  these 

* "  I  call  it  Skimmer,  from  the  manner  of  its  collecting  its  food 
with  the  lower  mandible,  as  it  flies  along  the  surface  of  the  water  " 
{Cen  of  Birds,  p.  53).  

>  Other  English  names  applied  to  it  in  America  are  "  Raaorbill, 
"  SciMorbUU'^and  "  Shearwater/' 
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reMmblconc  uiotbn  vny  closdy,  and,  iput  from  Ibcic  tinguUily- 
totrotA  bill,  h»v«  the  itnicture  >nd  ippeaiince  of  Tera»  (».».)■ 
Some  auUion  make  i  tvniy  ol  the  genus  XJiynduipi,  but  i1 
B«ms  necdlos  to  mnove  it  fiom  the  Landat  (m  Cull).  In 
breedlng-hibili  the  Skimmcn  tboroughly  igne  with  tbe  Terns, 
the  laigst  spcdo  oE  which  group  they  nearly  equal  in  lieep 
and  indeed  only  Bctm  to  differ  (rom  tbem  in  the  mode  of  taVing 
u  (diTeUied  with  the  otiurdinaiy 


fon 


SKIN  AND 


iibiH. 


in  layen  arc  leco^puicd  in 


rty  to  the  lurfnce.  So  large  an  (lie 
pipUlle  in  these  situations  that  the  epidermis  is  also  raised  into 
'  ~  ind  tbeu  in  the  Jlngeri  form  the  cliaract<ftstic  vborli 
.hie  for  puTposB  of  identification.  The  papillae  contain 
leashes  of  hlood-vesseli.  and  in  wme  of  Ihem  are  qieciat  tactile 
eoipUKle*  in  which  ihe  nerve*  end  (see  Nravoira  System). 
In  the  dei^r  or  rilicular  layrr  et  Ihe  true  skin  tbe  fibrous 
illMoik  is  luuser  and  encloses  pellell  •>(  fat.  It  alio  nmllini  ■ 
elwoik  of  Lloul-vfaseks  and  nerves,  uid  in  some  place*  a  layer 
[  striped  or  unslripcd  muscle.  Where  hain  ue  present  the  hut 
[oUidei  lie  in  this  d«per  layer,  which  gmdioUy  meites  with  tl>c 
ibcutaneous  folly  tissue  (ice  fig  i). 

As  appendages  oi  the  sliin  are  found  tbe  hails,  the  uill  atid 
ic  sebaceous  and  sweit  glands- 
Foir.— The  haiis  ue  found  In  man  on  the  scalp,  cydids. 


(hitihly  nugnified}. 

skin;  mperfidally  there  is  the  scarf  skin  or  epidermis  and 
deeply  the  dermis  or  Inie  skin-  The  epidermia  under  the  c 
scope  is  seen  to  consist  of  five  layers.  On  ihe  surface  is  ihe  1 
layer  or  ilrofWK  Cdriinim  (see  fig.  i)  composed  aflaycnof  scale- 
like cells,  the  walls  of  which  are  ttimcd  into  the  horny  subsiance 
keratin.  Deep  to  Ihis  is  a  thin  bycr  of  scale-tike  ccUs  without 
keratin  known  as  the  jfraliin  linUum.    D>t:[>e[  Hill  is  a  byer, 

and  contain  granules  of  a  substance  known  as  eleidin.  In  Ihe 
fourth  layer,  ilralam  mvciisum  or  ilralum  Ualplikii,  the  Celts 
are  polygonal  and  are  connected  together  by  delicate  p'rickle-tike 
processes.  It  is  in  the  deeper  liycti  of  these  cells  that  tbeiMg- 
meni  ol  the  negro's  skin  is  found.  The  hfih  and  deepest  layer 
of  the  epidermis  is  the  ilralant  imninalisum,  in  which  there  is 
only  one  layer  ol  columnar  cells.  Tlic  whole  of  the  epidomis 
non-vascular,  and  it  will  be  noticed  that  as  the  different  layers 
approach  the  surface  Ibe  cells  become  more  and  more  flatlened 
The  inie  skin,  dermis  or  ctrium  Is  composed  of  a  felted  network 
of  white  fibrous  tissue  with  a  small  number  of  yellow  elastii 
fibres  interspersed.    It  is  divided  into  two  layers. 

The  supoticial  or  pafillary  layrr  lies  ned  to  the  e[ddermia 
and  is  raised  into  a  number  of  papillae  or  conical  projectioos 
which  fit  into  corre^nnding  depressions  --    '"-      ■    -  -  -'-      -' 


IS  of  II 


le  of  Ibe  r 


palms 


I  of  tbe  leg,  forearm  and  band; 

teet  and  the  glans  penis.    Ir 
,  pubic  region  and  the  face  ol  tn 
table  length  at  and  after  pubert] 


rutly.    Theamoui 


raight.  1 


d  dislril: 


.  of  Ic 


is  only  Ibe  straight  hairs 
which  arc  circular;  wavy  and  curly  hairs  are  oval.  In  the  centre 
of  each  hair  is  the  medulla  or  pith,  though  Ihis  ia  not  always 
present;  it  is  compcaed  of  nucleated  cells  containing  jugment, 
fat  and  air  spaces.  Outside  this  is  Ibe  fibrotis  layer  or  cortex, 
also  containing  pigment  and  air  spoco.  while  most  superficially 
is  the  culide  made  up  of  overlapping  scales.  The  hair  grows  at 
iisrootfromaAair/dffu&fseefig.  >),  whichiiaiubular  inpusbing 
of  the  epidennia  into  the  liuc  skin  or,  in  tbe  case  ol  large  hairs, 
deeper  still  into  the  luperfidal  fnsci*.  It  isdividcd  into  an  timer 
and  outer  root  skaUk,  the  former  representing  the  more  superficial 
layers  of  tbe  epidermis,  the  latter  the  deeper  layers.  At  the 
bottom  of  tbe  follicle  the  hair  enlarges  to  form  the  bulb,  and  into 
tbe  lower  part  of  this  *  vascular  papilla  protects  from  the  true 
skin.  The  cells  of  the  hair  are  derived  from.  Bod  are  cootinuous 
at  the  bidb  with  those  of  the  outer  r^Mt  sbeath,  and  therefore 
with  the  deeper  layers  of  the  epidermia. 

Tbe  hair  follicle  always  projects  somewhat  obliquely  into 
the  skin,  and  attached  to  the  side  toward  which  it  is  leaning  ia 
a  small  band  of  non-strialed  muscular  fibro  called  arrtOor  pili. 
When  this  acta  it  diminishes  Ihe  obQquity  of  tbe  hair  and  so 
makes  it  "bristle"  or  ''stand  on  end,"  while  a  general  con- 
traction of  these  small  muscles  leads  to  ibe  familiar  conditioD 
of  "  gooseflfsh." 

Naiii. — The  nails  are  ^ledally  thickened  parts  of  the  epidermis. 

by  a  fold  of  skin,  and  the  corium  on  which  ii  lies  is  known  as  the 
naa  malriz.  The  body  of  Ihe  nail  also  liis  on  Ibe  corium,  or  true 
skin,  which  forms  the  nail  M  and  ts  very  sensitive.  This  body 
ol  the  nail  is  formed  by  the  stratum  gcrminalivum  and  stratum 
IDUcosumin  its  deeper  part,  and  more  superficially  by  the  stratum 


jr  horiL    Neat  tbe  n 


:  of  each  ni 


ni-Iun 


Swtal  Oaitdi. — Sebaceous  glands 
hairs,  however  rudimentary,  and  o 
lupediciat  part  ol  [he  hair  follicle  I 


deeper  or 
I  uivtues  inio  a  numoer  oi  OB^-jiiEe  atveoii  composed 
■ii  secrete  oil  droplets.  There  may  be  two  or  three 

Ibe  hair,  since  they  are  very  large  tn  Ihe  nose,  where 
!  quite  rudimentary.  They  are  also  found  on  tbe 
.  and  nipfiles,  where  no  hairs  are.  Sudorifama  or 
(see  fig.  i)  art  found  all  over  the  surface  of  the  body. 


but  in  ^mtOy  aumnOB  m  tbt  palnu  ud  tola.  Ii 
■uud  ibu  in  the  palm  tbeic  ur  neuly  3000  to  s  iqua 
•hik  in  the  ilia  of  the  back  they  do  Dol  lach  ;oo  to  tl 
■RL  In  the  irTDpitAftndgnLu  they  are  very  Euge.  Each' 
of  A  nn^  long  tube,  lined  by  colmnnar  epitheLium,  and  o 
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Tlie  whole  o(  the 
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vemiK  caiRHL    The  dcvdop- 
modkSed  Ktn«Dii«  gUlldl  bu 

rich.  DaJopuml  0/  lif  Hmum 
Mj-b«p^  fl/  Embtyeloty  (London, 


fn  the  larva]  (gutnila)  lU^  of  the  Amphiaxiu  (lanrelet)  dda  1 
pment  cKi  thciuHve,  ind  in  tbe  luperAeLmL  cpidenna]  celli  of  10 

whieh  ii  kolied  Lpon  m  »  relk  of  annstnl  dLia. 

5Mii  Cfii»^— The  ilun  (landi  of  the  CycloUonuu  Ougi  e 
lampRyi)  and  lUiei  ue  yeneralty  uniceUuUr  and  VHrele  ilime  wh 
pnjtecii  the  surfaceofihe  body:  the  anuHini  of  ilime  poured  out 

from  their  ihape.  are  ipoften  of  aj  pobkt  cellL    So 


>f  ajgotiktc 


mud  Eih  (Dipnoi)  and 

^  a>  in  the  vxbII^  ^aroii 
ua.     Reptile*  and  bird»  , 


!!'»? 


0  matnmais,  etcept  the  Cetacea.  the  tebaoHHii 

>ijt  Blandi  already  de«cribcd  in  man  are  found; 

"thTthf  e'^MUIhr" 'glanJ  at"  h"  back  0"  l^ 

■*■■ ""  'Tih7^r'3''the  .Vun'k.'''wKl?t^te 
ipecia]  psioa  gland  La  the  Leg  whLch  U 


bycr  of  DDKriped _ _..,  _,.,. 

:.  .1..  J — g  puti,  and  B  llie  fat  of  the  lupetfidal  Eaida  or  luu- 

Lisbeiifonned.  The  naiU  are  faid  to  appear  aa  thicfcen- 

■Ksaf  the  epidermli  at  about  the  ninth  wwk.  quite  at  (he  lipiof  the 

'-^-     • -JO  they  ihift  10  thedonal  tide,  and  in  doing 

ho  nail  bed  irith  them.   Thif---' ' ' 

(•stable  of  the  £ict  that  ibe  wntral  naves  i~ , .^ 

MHJuaehonlhedofialaiM.  Byabonttliatvrifthweek theiiaiiiaie 
perfectly  [ermed,  iHJt  they  do  not  reach  the  level  of  the  Aneer  lips 
— ^ -he ei|hlh moolh.   ThehainaiedevelDpedinlhclhinrniDnth 

al  life  L>y  tdfrowtha  of  the  ftratum  mueoiuin  of  the ' 
niuai.    Dutnf  the  (ounh  and  fift' 

_.  jD*ered  by  fine  unp^gmeated  hairs  - 
la>«l  thae  b^i  -  " ' ■--  -=- 


__tll  after  Unh.   On  the  Kalp,  botxver, 
ion  deeply  pivmented  than  thai 
m  and  ml^Jlandi,  Uke  the  h  ' 
iffl  td  the  epuknnL*  i 


ce  the,  hair  follLclei, 
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spedaliwd  for  protective  purposes,  and  short,  soft  hairs,  which  form 
the  fur  and  keep  in  the  warmth.  Sometimes  these  long  hairs  are 
greatly  enlarged  and  hardened  to  form  ^tective  spines  as  in  the 
porcupine,  hragehog,  spiny  mouse  and  spiny  ant-eater  (Echidna). 

Homs.^Hornt  are  of  three  kinds:  (i)  antlers,  (2)  hollow  horns 
and  (j)  hairy  horns  of  the  rhinoceros. 

Antlers  arc  ^wths  of  true  bone  and.  except  for  their  veiy  vascular 
covering  of  skin  (velvet),  are  not  exoskcletai  structures.  They  grow 
with  great  rapidity,  and  in  the  deer  familjf  are  renewed  each  year. 
As  soon  as  their  growth  is  finished  the  sun  covering  dries  up  and 
strips  off.  The  small  horns  of  giraffes  are  also  bony  structures  though 
permanent. 

The  hollow  horns  of  the  ruminants  (Bovidae)  are  cases  of  hardened 
epidermis  which  fit  over  a  bony  core  and  are  permanent.  They  are 
found  in  both  sexes,  and  in  this  differ  from  the  antlers  of  the  deer, 
which,  except  in  the  reindeer,  are  confined  to  the  male.  In  the 
prongbuck  (Antilocapra)  the  hollow  horns  are  shed  periodically. 

The  hairy  horns  of  the  rhinoceros  are  a  mass  of  haira  cemented 
together  by  cells.  The  hairs  grow  from  dermal  papillae,  but  differ 
from  true  nairs  in  not  being  sunk  into  hair  follicles. 

Clams  and  Hoofs. — These  are  modifications  of  nails,  but  whereas  in 
nails  and  claws  the  structures  are  confined  to  the  dorsal  aspect  of  the 
digits,  in  hoofs  they  spread  to  the  plantar  surface  as  well.  It  has 
bMn  shown  in  the  embryological  section  of  this  article  that  the  nail 
appears  at  the  very  tip  of  the  digit,  and  in  this  position  it  remains  in 
many  amphibians,  e.g.  giant  salamander,  while  in  hoofed  mammals  it 
develops  Both  vcntrally  and  dorsally.  In  the  Felidae  the  claws  are 
retractile,  but  the  real  movement  occurs  betweenr  tRe  middle  and 
terminal  phalanges  of  the  digits. 

Spurs. — Spurs  arc  quite  distinct  from  nails  and  claws;  ,they  are 
very  common  in  birds  as  horny  epidermal  sheaths  covering  bony 
outgrowths  of  the  radial  side  of  the  carpus,  metacarpus  or  meta- 
tarsus. The  spur- winged  goose  has  a  carpal  spur;  in  the  screamers 
(Palamedea  and  Chauna)  the  spur  or  spurs  are  metacarpal,  while 
in  many  gallinaceous  birds  (e.g.  common  fowls  and  .pheasants) 
metatarsal  spurs  are  found.  In  the  mammals  the  male  monotremes 
(Echidna  and  Ornithorhynchus)  have  spurs  attached  to  an  extra 
(?  sesamoid)  bone  in  the  hind  leg,  perforated  for  the  duct  of  the 
already  mentioned  poison  gland. 

Beaks.— Certain  hshes  belonging  to  the  family  Mormyridac  have  a 
fleshy  prolongation  of  the  lower  Tip,  and  are  nence  termed  beaked 
fishes.  In  the  Amphibia  Siren  and  the  tadpoles  of  most  Anura 
(frogs  and  toads)  have  small  homy  beaks,  in  the  Reptilia  homy 
beaks  are  found  in  the  Chelonia,  while  in  turds  beaks  are  constant 
and  replace  the  teeth  in  modern  species.  In  mammals  a  horny  beak 
is  found  in  Ornithorhynchus,  though  it  coexists  with  true  teeth  in 
the  young  and  with  noray  pads  in  adult  specimens.  In  all  these 
cases  the  Deaks  are  formed  from  coraified  epidermal  scales. 

Baken. — The  baleen  which  is  found  in  the  mouths  of  the  Balae- 
nidae  or  whalebone  whales  is  a  series  of  flattened  triangular  homy 
plates  arranged  on  either  side  of  the  palate.  The  inner  edges  and 
apices  of  these  are  frayed  out  into  long  fibres  which  act'as  strainers. 
In  Bdlaena  mystiatus,  the  Greenland  whale,  there  are  neariy  four 
hundred  of  these  plates,  the  longest  of  which  often  exceed  lo  ft. 
In  its  development  baleen  resembles  rhinoceros  horn  in  that  it 
oonssts  of  a  number  of  epidermal  hair-like  fibres  cemented  together 
and  growing  from  dermal  papillae,  though  not  from  true  hair  follicles. 

For  further  details  and  literature  see  R.  Wiedcrsheim,  Com- 
paratioe  Anatomy  of  Vertebrates,  translated  by  W.  N.  Parker  (London, 
1907) :  S.  H.  Reynolds,  TkeVertebtaU Skeleton  (Cambridge.  1897). 

(F.  G.  P.) 

Ethnology 

The  colour  of  the  human  skin  has  always  held  an  important 
place  among  physical  criteria  of  race.  Physiology  explains  colour 
as  a  consequence  of  climate  and  even  diet.  Tlie  pigment  or  colour- 
ing matter  under  the  epidermis,  or  rather  under  the  second  or 
Malpighian  skin,  is  not  peculiar  to  the  Negroid  and  other  coloured 
races,  but  is  common  to  all  human  beings.  It  is  simply  more 
abundant  in  certain  peoples,  and  this  abundance  is  attributed  to 
the  stimulating  action  of  the  solar  heat,  combined  with  moisture 
and  an  excess  of  vegetable  food,  yielding  more  carbon  than  can 
be  assimilated,  the  character  being  then  fixed  by  heredity. 
Theodor  Waitz  quotes  examples  proving  "  that  hot  and  damp 
countries  favour  the  darkening  of  the  skin,"  and  that  the  same 
race  inclines  to  be  darker  in  low  marshy  districts  than  on  the 
hills.  C.  R.  Lepsius  asserts  that  the  hotter  the  climate  the 
darker  the  negro,  pointing  out  that  if  you  follow  the  line  of  greatest 
heat  from  Africa  Into  Asia,  It  is  in  those  regions  of  the  latter 
contioent  that  the  darkest  Asiatics  are  found.  Many  apparent 
exceptions  to  this  general  law  occur,  but  they  may  be  explainable 
as  due  to  local  causes.  Thus  Schweinfurth  (Heart  of  Africa) 
believes  that  the  reddish  tint  of  the  Bongos  and  other  of  the 
peoples  Inhabiting  the  hot,  moist  White  Nile  district  is  due  to  the 


ferruginous  nature  of  the  laterite  soil:  the  hue  of  the  A-Zanddi 
(Niam-Niam)  of  the  Welle  valley  being  possibly  explicable  in 
the  same  way.  In  South  America  all  shades  of  complexion 
intermingle.  Thus  in  Bolivia  the  coppery  Maropas,  the  dark 
brown  Aymaras,  the  yellowbh  Moxos,  and  the  light  Mosetenos, 
Siriones,  and  Guarayos  are,  so  to  speak,  neighbours.  In  Austral- 
asia there  is  the  contrast  between  the  yellow-brown  Malays 
and  the  sooty-black  Tasmanians.  Such  deviations  from  the 
colour-law  may  be  attributed  to  descent  (dark  peoples  migrating 
to  cold,  light  to  tropical  countries),  or  to  such  varied  causes  as 
dryness,  moisture,  food  and  the  vegetable  peculiarities  of  the 
land,  by  all  of  which  the  complexion  may  be  affected,  and  the 
influence  of  temperature  mitigated. 

The  colour  of  the  human  skin  cannot,  then,  be  regarded  as  an 
entirely  trustworthy  racial  test,  even  blackness  not  being  an 
exclusively  negro  characteristic.  It  serves,  however,  to  divide  Man 
into  three  fundamental  types  corresponding  to  the  three  great 
ethnic  groups,  viz.  the  White,  the  Yellow  and  the  Black  man. 
The  first  predominate  in  Europe,  the  second  in  Asia,  while  the 
third  have  their  chief  centres  in  Africa  and  Melanesia.  Inter- 
breeding and,  in  a  lesser  degree,  the  influence  of  environment 
have  caused  the  occurrence  within  the  three  main  groups  of 
almost  every  shade  and  tint  of  complexion.  Thus  the  colour  of 
the  skin  affords  a  faulty  basis  of  ethnological  classification, 
since  in  the  same  ethnic  group  it  varies  so  widely  and  races  of 
one  group  resemble  in  this  particular  races  of  another.  The 
so-called  Red  Indians  are  usually  classified  as  a  fourth  group, 
but  they  are  not  really  red-skinned.  The  name  has  come  about 
through  their  custom  of  smearing  their  faces  with  red  ochre. 
But  among  the  American  aborigines,  side  by  side  with  the 
yellow,  olive  brown  or  even  black  (e.g.  the  Chamias  of  Uruguay), 
there  are  tribes  of  reddish-yellow  or  coppery  hue.  This  tint  is 
found  also  in  certain  African  tribes.  The  palms  of  the  hands  and 
the  soles  of  the  feet  of  negroes  are  never  black,  but  always 
yellowish,  and  in  all  coloured  races  the  back  of  the  body  is  a 
shade  darker  than  the  front. 

It  is  noteworthy  that  the  skin  of  the  coloured  races  is  always  of 
a  lighter  tint  in  the  newly-born  than  in  the  adult:  the  negro  baby 
is  bom  a  light  grey  colour,  and  the  dark  pigment  is  absent  in  the 
negro  foetus.  On  the  eighth  day,  sometimes  as  early  as  the  third, 
the  negro  infant  changes  its  cok>ur  to  a  hue  nearly  as  dark  as  that 
of  its  parents.  It  would  seem  as  if  the  blackness  is  associated  with 
the  general  thickening  of  the  skin  and  is  an  accompaniment  of  the 
eencral  organic  adaptation  of  the  negro  to  his  hot  malarious  climate. 
The  effects  of  sunourn  vary  with  different  races.  It  is  with  the 
races  having  intermediate  pigmentation,  such  as  the  dark  Europeans 
and  the  yellow  peoples,  that  the  effect  is  most  noticeable.  With  the 
former  the  sun  bums  the  skin  uniformly,  making  them  of  the  tint 
of  mulattoes.  The  colour  so  acquired  is  merely  temporary.  It 
diminishes  in  winter,  and  disappears  entirely  on  their  return  to  a 
cold  temperate  climate.  With  the  Asiatics  the  sun  causes  different 
tints.  The  skins  of  the  Indo-Chinese  and  the  Malays  become  dark 
olive.  The  Fu<^ians  and  Galibis  turn  brick-colour  or  dull  red. 
The  Chinese  skin  turns  darker  in  winter  and  paler  in  summer. 
Among  certain  peoples  whose  skins  are  naturally  dark  the  parts  of 
the  b<xJy  expa«ed  to  the  light  and  air  are  often  lighter  than  those 
covered  by  their  clothes.  This  is  the  case  with  the  Fuegians  and 
the  Sandwich  Islanders.  The  fair  European  skin  reddens  under  the 
sun,  passing  from  pale  red  to  brick  red  or  to  patches  of  deep  red. 

SKIN  DISEASES.  The  diseases  of  the  skin  do  not  essentially 
differ  from  those  of  the  other  organs  of  the  body.  Like  these, 
the  skin  is  composed  of  cells  resting  on  a  connective  tissue 
framework,  in  which  run  the  vessels  which  nourish  it  and  the 
nerves  which  keep  up  its  communications  with  the  rest  of  the 
body.  But  it  has  certain  differences  from  other  organs,  some 
dependent  on  its  structure  and  some  on  its  exposed  position. 
Thus,  instead  of,  like  the  kidney,  to  which  it  may  best  be  com- 
pared, having  its  epithelium  faced  by  epithelium,  all  fa'es  open, 
and  the  various  processes  are  all  "  one-sided."  There  are  no 
depths  to  be  attacked,  and  any  diseases,  if  they  spread,  must 
do  so  superficially;  spreading  as  they  often  do  equally  in  all 
directions,  the  diseases  of  the  skin  have  a  tendency  to  assume  a 
circular  form,  independently  of  any  parasitic  cause,  though  when 
such  cause  is  present  the  patches  are  of  a  more  perfectly  circular 
shape.  Further,  from  the  extent  of  its  superficial  area  and  its 
exposed  position,  the  skin  is  liable  to  be  attacked  by  more  formA 
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of  irritation,  parasitic  or  other,  than  any  other  organ  of  the  body. 
£veiy  stage  and  variety  of  disease  is  open  to  view;  minute 
differences,  minor  or  important,  are  at  once  noted;  and  thus 
it  is  that  the  recognized  distinct  maladies  of  the  skin  are  so 
numerous.  In  no  other  organ,  with  the  partial  exception  of  the 
eye,  can  the  changes  be  watched  from  day  to  day;  in  none  can 
so  many  stages  of  the  same  disease  be  simultaneously  observed; 
and  in  no  other  b  it  so  simple  a  matter  to  remove  and  instantly 
fix  for  microscopic  examination  the  living  tissue. 

The  multitude  of  its  affections  renders  the  difficulties  of  arrang- 
ing the  djyays  of  the  skin  very  great,  and  the  absence  of  any 
generally  accepted  scheme  of  clarification  has  always  been  and 
still  remains  one  of  the  main  obstacles  to  their  intelligent  study. 
The  older  systems,  constructed  before  the  days  of  bacteriology, 
were  commonly  based  on  the  form  which  the  eruption  assumed 
(scaly,  moist,  purulent),  but  they  usually  contained,  in  addition 
a  certain  number  of  diseases  under  the  heading  of  Parasitic. 
Though  obviously  illogical,  such  systems  served  well  enough 
while  the  recognized  parasitic  diseases  were  few,  such  as  those 
caused  by  such  gross  parasites  as  the  Acarus  scabiei  (the  itch 
mile),  the  pediadi  (lice),  and  the  hyphomycetic  fungi  such  as  the 
Ackorvm  SckdnUimi.  The  discoveries  of  bacteriology  have 
enormously  enlarged  this  class,  but  the  difficulty  is  that  one  and 
the  same  disease  is  regarded  as  parasitic  by  one  authority,  as 
dependent  on  nerve  influence  by  another,  while  a  third  assumes 
an  agnostic  position. 

The  following  is  a  useful  worldng  clasnficatioa. 

I.  Thb  Dbrmatoneuroses. — (a)  Sensory:  aiuusAesiOt  hyper- 
aestkesia,  prmritus;  (b)  vaao-motor:  urticaria,  erythema  muU^orme, 
UHfio-ntuntic  oedemtt,  pdtof^  purpura^  certain  forms  of  eaema^ 
erythema  pernio  (chilblains),  eryikema  nodosum,  herpes,  cheiropom- 
pholyx,  alterations  of  pigment;  (e)  trophic:  seierodermia,  perforating 
mlur,  Charcot's  bed-sore,  the  lesx>n8  <^  certain  forms  of  Uprosy, 
Raynaud's  disease,  Morgan's  disease,  pemthipu,  lupus  erythematosus, 
the  skin  lesions  of  syringomyelia ;  (d)  glanaular,  acxordine  to  the  gland 
affected. — as  the  sweat-gands,  hyperidrosis,  haematiarosis,  bromi- 
drosis,  mOiaria  papulosa,  or  prickly  heat'^  the  sebaceous  glands, 
rosaeea,  seborrhooa;  the  hair  foiucies,  alobecta,  greyness, 

3.-  Local  Inoculablb  Disbasbs. — ^The  agents  producing  these  are 
parantic  in  origin  and  nia)r  be  divided  into  those  caused  by  animal 
pantsates.  vqjetable  parasites  and  various  micro-orpnisms.  (a) 
Amnul  parasites:  scabies,  due  to  the  Acarus  scabiet  or  itch  mite; 
pediculosis,  guinea  worm  disease,  due  to  the  Dracunculus  modinensisi 
IHekissosis,  due  to  the  cysticercus  cetlulosae;  elephantiasis,  due  to 
the  JUaria  sanguinis  homims;  various  eruptions  produced  by 
accioental  parasites  such  as  the  harvest  bug  ^ptus  auiumnalis),  the 
jiner  or  sand  flea  (Dermalopkilus  penetrans),  met  with  in  the  tropics. 
(^Vegetable  parasites:  ringworm,  caused  by  the  Trichoph^fton 
tonsurans;  favus,  caused  by  the  Achorion  SchorUeinii;  tinea 
tersieeior,  caused  b)r  the  iiicrosporon  Furfur;  erythrasma,  due  to 
the  iiicrosporon  minutissimum;  actinomycosis,  due  to  the  Acti- 
nomyces or  ray  fun^;  mycetoma  or  Madura  foot,  due  to  Dyscomyces; 
aspergillosis  and  Ptnto,  caused  by  an  unknown  fungus;  streptothrix 
imfecitons  other  tnan  from  the  ray  fungus,  sponOricnosis;  mastomy- 
eetie  dermatitis,  due  to  a  fungus  of  the  yeast  family,  (c)  Micro- 
Ofganisms:  impetigo  contagiosa,  caused  by  inoculation  with  strepto- 
cocci: furunculosts  or  boils,  due  to  the  staphylococcus  pyogenes 
aureus  and  albus:  carbuncle,  a  deeper  infection  also  caused  by 
staphylococci;  anthrax,  caused  by  tne  bacillus  anthracis;  sycosis, 
due  to  a  staphylococcic  infection  of  the  hairy  parts;  acne,  due  to  a 
bacillus  calked  by  Gilchrist  the  bacillus  acnes,  thought  to  be  identical 
with  the  mtcro-or^nism  of  Sabouraud  and  Unna;  furunculosts 
orienlalis  (Delhi  boil,  Aleppo  boil,  Biskra  button),  a  tropical  disease 
io  which  the  parasite  b  not  yet  identified ;  certain  forms  of  ecsema, 
notably  the  piululdr  forms. 

3.  Gbnbral  Inoculablb  Disbasbs.— r«&frc«/om,  manifesting 
itself  as  lupus  vulgaris,  verruca  necrogenica,  erythema  induratum 
or  as  tuberculous  ulcerations.  In  all  these  Koch's  bacillus  has  been 
identified.  Syphilis,  caused  by  the  Spirochaeta  pallida  of  Scbaudinn 
and  Hoffmann,  in  which  there  are  primary,  secondary  and  tertiary 
skin  lesions.  Leprosy  due  to  the  bacillus  lepra.  Yaws  (frambocsia), 
caused  by  a  specific  parasite,  the  Spirochaeta  pertenius.  danders, 
due  to  inoculation  with  the  bacillus  mallei.  Added  to  these  are 
erysipelas  and  the  various  exanthematous  fevers. 

4.  Diseases  op  t;NCBaTAiN  Aetiology. — Psoriasis,  pityriasis 
rubra,  pityriasis  rosea. 

5.  tauPTiONs  DUB  TO  Drucs.— These  may  follow  on  the  internal 
administration  of  chloral  belladonna,  copaiba,  phenazone,  mercury, 
quinine,  tar.  stramonium,  sulphonal,  salkrylic  acid  and  the  salicylates 
and  bromides. 

6.  New  Growths. — Benign:  chdoid  and  fibroma,  naevus  pigmsn- 
hsns,  vascular  naevi,  telangiectasis,  lymphangioma,  myoma,  mycosis 
fumgfiides,  papilloma,  adenoma,  mduscum  contageosum,  rhinoscleroma. 


cysts  and  warts  (Including  corns  and  homy  growths).  Malignant: 
sarcoma,  carcinoma,  rodent  ulcer,  Pagel's  disease. 

The  skin  b  Ibble  to  the  same  pathological  conditions  as  other 
structures  of  the  body,  such  as  changes  in  vascularity,  inflammations, 
invasion  by  parasites  and  new  growths  together  with  changes  due 
to  the  special  structure  of  the  skin  such  as  hypertrophy  and  atrophy, 
disorders  of  the  sweat  gbnds  and  sebaceous  glands  and  alterations 
of  pigment.  Some  of  the  ^up«  of  diseases  classed  as  the  der- 
matoneuroses  are  manifestations  of  widely  different  diseases;  thus 
anaesthesia  and  hyperaesthesia  occur  in  nysteria;  while  the  acute 
bed-sore  of  Charcot  (a  form  of  local  gangrene)  ami  periorating  ulcer 
are  generally  due  to  an  inflammatory  condition  of  tne  nerve  trunks. 
In  the  group  of  diseases  known  as  purpura,  where  haemorrhages  of 
varying  siae  make  their  appearance  on  different  parts  of  the  skin, 
the  lesion  b  considered  to  be  due  to  a  toxin  or  autotoxin  acting 
directly  on  the  vascular  walls.  In  some  cases  we  know  it  to  be 
inoncanic,  such  as  phosphorus  or  mercury,  in  others  organic  as 
smallpox,  measles,  typhus  or  tuberculosis;  or  the  haemorrhages 
may  occur  in  connexion  with  new  growths  such  as  sarcoma  and 
lymphadcnoma.  Why  these  very  different  causes  should  combine 
to  cffoduce  the  phenomenon  of  haemorrhage  b  not  clear. 

The  disease  known  as  urticaria  or  nettle-rash  b  probably  due  to 
some  irritant  poison  circulating  in  the  blood,  but  the  causes  pro- 
ducing it  vary  from  constitutional  diseases  such  as  gout  and  malaria 
to  certain  articles  of  diet  which  act  as  gastro-intestinal  irritants  such 
as  pork  and  shell-fish.  It  has  been  known  also  to  follow  on  mental 
emotion  and  b  said  to  be  frequent  in  the  neurotic  dbthesis,  but  an 
attack  may  be  set  up  by  any  local  irritant  such  as  stings  or  bites. 
The  pathology  of  the  ledons  in  this  disease  b  as  follows:  reacting 
to  some  irritant,  the  blood-vessels  dilate,  serum  b  poured  out  from 
them  into  the  tissues  around,  and  compressing  the  vesseb  from 
without  empties  them  of  blood.  Thb  explains  the  white  centre  of 
the  urticarial  weal,  the  red  margin  of  which  is  the  clinical  expression 
of  the  dilated  and  uncompressed  vessels  at  the  border.  In  those 
diseases  grouped  together  under  the  name  of  erythema,  although  the 
majority  of  authors  place  them  under  the  beading  of  inflammation, 
there  is  a  good  deal  sug^tive  of  a  close  relation  to  urticaria.  Some 
cases  are  caused  by  the  ingestion  of  certain  drugs,  a  ^ood  many  are 
directly  assodateo  with  the  rheumatic  pcMson,  while  others  are 
apparently  connected  with  fermentative  changes  in  the  j|astro* 
intestinal  tract.  Thus  all  those  examples  of  the  disease  with  the 
cause  of  which  we  are  approximately  acquainted  are  readily  enough 
attributed  to  some  circulating  irritant.  This  disease  differs  hbtologi- 
cally  from  urticaria  in  the  perustent  dilatation  of  the  vessels. 
Altnough  serum  is  poured  out  from  them  as  freely  as  in  urticaria, 
the  'dilatation  of  the  vessels  is  so  active  that  they  are  not  compressed 
as  in  that  disease,  while  the  presence  of  numerous  cells  around  the 
vessels  seems  to  suggest  a  more  severe  irritant,  and  the  fact  that  the 
lesions  are  clinically  more  persistent  further  confirms  that  suggestran. 

When  certain  irritants  are  applied  to  the  skin  we  know  oefore- 
hand  what  effects  they  will  produce.  Thus  croton  oil  produces  a 
vesicular  and  pustular  eruption,  that  of  cantharides  b  vesicular 
or  bulbous,  while  other  dru^  are  fdlowed  by  results  dependent 
on  their  concentration,  rangiM  from  a  mere  redness  produced  by 
dilute  applications  to  actual  death  of  the  skin  from  concentrated 
ones.  With  the  milder  irritants  which  produce  the  results  clinically 
known  as  ecsema  we  have  invariably  more  or  less  pronounced  certain 
definite  phenomena.  The  blood-vessels  dilate;  serum  is  exuded 
from  them — it  may  be  merely  into  the  deeper  layers  of  the  skin,  or 
it  may  reach  into  and  among  the  epidermic  cells,-  or  burst  its  way 
through  these  and  appear  in  drops  on  the  surface.  The  epitheli^ 
cells  are.  immediately  if  the  irritation  be  slight,  later  if  it  be  more 
severe,  stimulated  to  increased  activity  of  growth  and  production; 
and  this  activity,  often  misdirected,  is  so  great  that  the  normal 
process  of  hardening  in  the  cells  is  interfered  with,  and  we  have  what 
IS  known  as  parakeratosis  (irregular  cornification)  and  the  conse- 
quent production  of  scales.  Should  this  be  the  prominent  pathologi- 
cal change,  the  exudatran  spends  itself  among  tne  cells  of  the  scales, 
and  a  condition  pathologically  moist  appears  to  the  clinical  observer 
as  a  dry  eruption.  Thus  according  to  the  reaction — which  is  pre- 
sumably largely  dependent  on  the  irritant  to  which  it  is  due — we 
have  various  degrees  and  forms  of  inflammation  of  the  skin,  all  of 
them  covered  clinically  by  the  term  ecsema:  When  such  a  dermatitis 
is  produced  experimentally  by  the  application  of  such  an  irritant 
as  croton  oil  we  can  more  or  less  accurately  predict  the  duration  of 
the  inflammation,  which  gradually  becomes  less  and  less  and  usually 
terminates  in  dry  scaling.  So  in  ecsema,  as  long  as  the  irritant  con- 
tinues to  act,  so  long  will  its  results  be  evident  on  the  skin.  Un- 
fortunately the  irritant  whkh  U  the  cause  of  ecsema  is  still  a  matter 
of  dispute. 

In  studying  other  inflammations  we  have  the  advantage  of  de- 
finitely knowing  their  cause.  Thus  in  impetigo  contagiosa  wc  know, 
mainly  owing  to  the  work  of  Saboraud,  that  tne  cause  of  the  disease 
is  the  streptococcus  pyogenes.  The  first  result  of  inoculation  is  a 
minute  rea  spot  (dilatation  of  the  vessels),  which  is  rapidly  followed 
by  the  appearance  on  the  surface  of  a  vesicle  or  bleb  (exudation  of 
serum),  which  is  soon  converted  into  a  pustule,  the  whole  dries  up 
into  a  scab,  which  when  thrown  off  discloses  a  healthy  or  slightly 
reddened  skin.    Fresh  areas  may  be  constantly  attacked. 

In  ringworm,  where  the  cause  of  the  disease  b  the  growth  in  the 
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superficial  layers  of  the  skin  of  one  or'other  of  the  different  varieties 
of  (un^s  grouped  together  under  the  common  name  ol  ringworm, 
a  reaction  more  resembling  that  of  eczema  is  produced.  There  is  the 
same  dilatation  of  the  vessel  with  exudation  of  fluid,  sometimes 
reachicg  the  surface  in  the  form  of  vesicles,  sometimes  spending 
itself  through  and  among  the  epidermic  cells  and  only  evidenced 
clinically  by  the  presence  of  more  or  less  scaling.  In  other  cases  the 
exudation  eariy  becomes  purulent  (this  is  said  to  occur  regularly 
when  the  disease  is  contracted  from  the  horse),  a  change  which, 
chough  occasionally  noted,  is  by  no  means  frequent  in  ecuma. 

Tte  inflammations  of  the  corium  or  deeper  layer  of  the  skin  are 
due,  with  very  few  exceptions,  to  the  growth  of  well-known  organ- 
isms. £ry5t^e»(M,/Kr«nae,aff<l^ax  and  i2dfu{«r5  are  diseases  which  run 
an  acute  course  and  rapidly  terminate,  the  two  former  usually  in  re- 
covery, the  two  lat  ter  often  fatally.  The  other  more  chronic  anections 
all  follow  one  course;  in  their  earlier  stages  there  is  a  new  growth 
of  connective  tissue  cells  in  their  lowest  forms  (granuloma),  and  this 
later  b«taks  down,  either  rapidly,  as  in  sypluUs,  or  slowly,  as  in 
tid>€reulosi$  and  leprosy.  Most  01  these  diseases  leave  behind  them 
a  well-defined  scar. 

The  new  growths  <^  the  skin  are  the  same  as  those  found  else- 
where. Only  two  present  special  characters  requiring  notice  here. 
Kdoid  is  a  peculiar  form  of^  fibroma  which,  although  benignant  as 
regards  any  general  infection,  invariably  recurs  locally  after  re- 
moval. Rodent  ulcer  is  a  form  of  cancer  which  occurs  usually  on  the 
face,  and  whose  malignancy  is  almost  entirdy  local.  The  class  of 
atrophies  of  the  skin  comprises  those  diseases  where  the  atrophy 
is  pnmary,  and  those  where  it  succeeds  to  previous  hypertrophic  or 
indammatory  changes.  Anomalies  of  pigmentation  are  those  of 
excess  and  lack.  Chloasma,  in  which  dark  patches  appear,  most 
frequently  on  the  face,  is  usually  associated  with  disease  of  some 
internal  organ,  such  as  the  liver  or  uterus,  being  frecjucntly  observed 
in  pregnancy.  The  cause  of  vtlt/«f  0,  in  which  the  pigment  normally 
present  disappears  from  certain  areas,  a  phenomenon  more  striking 
in  coloured  than  in  white  races,  is  unknown. 

Diseases  of  the  skin  tend  to  manifest  themselves  in  certain  parts 
<^  the  body;  i.e.  certain  diseases  exert  a  selective  influence  on  the 
^f^jgrtj^  sites  ol  their  eruption.  Symmetry  is  characteristic  of 
a«*nyv*  ecsema,  psoriasis,  drug  rashes  and  the  eruptions  of 
specific  fevers,  while  others,  such  as  herpes  coster,  ring- 
worm, tertiary  syphilis,  and  new  growths,  tend  to  be 
asymmetrical.  Eczema  selects  the  flexor  aspect  of  the  limbs  and  the 
neighbourhood  of  folds  of  skin  and  opposed  surfaces,  while  psoriasis 
favours  the  extensor  surfaces  and  the  outer  side  of  the  elbows  and 
knees.  In  certain  diseases  of  nervous  origin,  notably  in  herpes 
zoster,  the  eruption  follows  the  course  of  a  certain  nerve.  In  the 
face  we  get  erythema,  lupus  erythematosus,  rosacea,  eczema, 
actinomycosis,  &c.,  and  sypnilitic  and  malignant  ulcers.  Rodent 
ulcer  usually  selects  the  face,  and  generally  tne  nose  or  orbit.  The 
face  too  is  usually  the  selective  site  of  lupus  vulgaris.  The  scalp  is 
the  chief  site  of  two  varieties  of  lesion — the  pustuljur,  as  in  pustular 
eczema  and  impetigo  contagiosa,  or  the  dry  and  scaly  eruptions,  as 
psoriasis,  ringworm  and  squamous  syphilides.  The  genital  organs 
are  the  seat  of  vescular  eruptions  such  as  herpes  or  eczema  or 
occasionally  scabies;  they  are  also  the  scat  of  ulcers,  chiefly  venereal, 
and  of  secondary  syphilides.  Scabies  or  itch  tends  to  occur  on  the 
hands,  and  the  characteristic  burrows  are  noticeable  between  the 
fingers.  The  hands  too  are  subject  to  various  forms  of  eruption 
known  as  trade  eruptions,  due  to  the  handling  of  paraffin,  tar,  sugar, 
salt,  lime,  sulphur,  &c.  The  lesions  mostly  simulate  eczema,  and  are 
frequent  amongst  tanners,  dyers,  chemists,  bakers  and  washer- 
women, and  workers  in  the  electro-plating  trade.  Exposure  to  the 
X-rays  sets  up  a  form  of  dermatitis,  either  an  acute  erythematous 
form  due  to  a  single  prolonged  exposure  or  a  chronic  form  affecting 
operators  who  have  been  exposed  over  prolonged  periods.  Ulceration 
and  considerable  destruction  of  the  epidermis  may  take  place 
together  with  the  occurrence  of  warty  growths  which  tend  to  become 
epi  thcliomatous. 

For  an  account  of  the  treatment  of  the  best  known  skin  diseases 
see  under  their  separate  headings. 

SKINNER,  JAMES  (1778-1841),  British  military  adventurer 
in  India,  son  of  Lieut  .-Colonel  Hercules  Skinner,  was  bom  in 
India  in  1778,  his  mother  being  a  Rajput  lady.  At  the  age  of 
eighteen  he  entered  the  Mahratta  army  under  de  Bcigne,  where 
he  soon  showed  military  talents;  and  be  remained  in  the  same 
service  under  Perron  until  1803,  wlien,  on  the  outbreak  of  the 
Mahratta  War,  he  refused  to  serve  against  his  countrymen. 
He  joined  Lord  Lake,  and  raised  a  regiment  of  irregular  horse 
called  "  Skinner's  Horse  "  or  the  "  Yellow  Boys,*'  which  became 
the  most  famous  regiment  of  light  cavalry  in  the  India  of  that 
day.  He  was  present  at  the  siege  of  Bharatpur,  and  in  x8i8  was 
granted  Ajagir  yielding  Rs.  20,000  a  year,  appointed  lieutenant- 
colonel  in  the  British  service  and  made  C.B.  He  had  an  intimate 
knowledge  oi  the  character  of  the  natives  of  India,  and  his  advice 
was  highly  valued  by  succes^ve  governor-generals  and  com- 


manders-in-chief.   He  died  at  Hansi  on  the  4tb  of  December 

1 84 1,  and  was  buried  in  a  church  at  Delhi  which  is  called  after  his 

name. 

See  J.  Baillie  Fraser,  Military  Memoir  of  LieuL-CoUnd  James 
Skinner  (1851). 

SKINNER,  JOHN  (i 731-1807),  Scottish  author,  son  of  John 
Skinner,  a  parish  schoolmaster,  was  bom  at  Balfour,  Aberdeen- 
shire, on  the  3rd  of  October  1721.  He  had  been  intended  for  the 
Presbyterian  ministry,  but,  after  paning  through  Marischal 
College,  Aberdeen,  and  teaching  for  a  few  years,  he  took  orders  in 
the  Episcopal  Church,  and  was  appointed  to  the  charge  of  Ti>ng»de 
in  1743.  Very  soon  after  Skinner  joined  the  Episcopalians  they 
became,  in  consequence  of  the  Jacobite  rebellion  in  1745,  a  mudi 
persecuted  remnant.  Skinner's  church  was  bumt;  his  house 
was  plundered;  for  some  years  he  had  to  minister  to  his  congrcgar 
tion  by  stealth;  and  in  1753  he  suffered  six  months*  imprison- 
ment for  having  officiated  to  more  than  four  persons  besides  his 
own  family.  After  1760  the  penal  laws  were  less  strictly  en- 
forced, but  throughout  the  century  the  lot  of  the  Episcopalian 
ministers  in  Scotland  was  far  from  comfortable,  and  only  the 
humblest  provisions  for  church  services  were  tolerated.  He  died 
at  the  house  of  his  son,  John  Skinner,  bishop  of  Aberdeen, 
on  the  1 6th  of  June  1807.  It  is  by  his  few  songs  that  Skinner 
is  generally  known.  A  correspondence  took  place  between  him 
and  Bums,  who  considered  his  "  Tullochgoram  '*  '*  the  best  Scotch 
song  Scotland  ever  saw,*'  and  procured  his  collaboration  for 
Johnson's  Musical  Museum,  Other  of  his  lyrics  are:  "  The 
Monymusk  Christmas  Ba'ing,"  a  football  idyll;  'f  The  Ewie  wi' 
the  Crookit  Horn  "  and  "  John  o'  Badenyon."  His  best  songs 
had  stolen  into  print;  a  collection  was  not  published  till  1809, 
under  the  title  of  A  musements  of  Leisure  Hours.  Throughout  his 
life  Skinner  was  a  vigorous  student,  and  published  in  1788  an 
Ecclesiastical  History  of  Scotland  (3  vols.)  in  the  form  of  letters. 

A  Life  <^  Skinner,  in  connexion  with  the  history  of  Episcopacy  ta 
the  north  of  Scotland,  was  published  bv  the  Rev.  W.  Walker  m  1083. 
His  songs  and  poems  were  edited  by  H.  G.  Reid  (1859). 

SKINNER'S  CASE,  the  name  usually  given  to  the  celebrated 
dispute  between  the  House  of  Lords  and  the  House  of  Commons 
over  the  question  of  the  original  jurisdiction  of  the  former  house 
in  civil  suits.  In  1668  a  London  merchant  named  Thomas 
Skinner  presented  a  petition  to  Charles  II.  averting  that  he  could 
not  obtain  any  redress  agaiiist  the  East  India  Company,  which, 
he  asserted,  had  injured  his  property.  The  case  was  referred 
to  the  House  of  Lords,  and  Skinner  obtained  a  verdict  for  £5000. 
The  company  complained  to  the  House  of  Commons  which 
declared  that  the  proceedings  in  the  other  House  were  illegal. 
The  Lords  defended  their  action,  and  after  two  conferences 
between  the  Houses  had  produced  no  result  the  Commons 
ordered  Skinner  to  be  put  in  prison  on  a  charge  of  breach  of 
privilege;  to  this  the  Lords  replied  by  fining  and  imprisoning 
3ir  Samuel  Baraardiston,  the  rliairman  of  the  company.  Then 
for  about  a  year  the  dispute  slumbered,  but  it  was  renewed  in 
1669,  when  Charles  II.  advised  the  two  Houses  to  stop  all  pro- 
ceedings and  to  erase  all  mention  of  the  case  from  their  records. 
This  was  done  and  since  this  time  the  House  of  Lords  has  tadtly 
abandoned  all  claim  to  original  jurisdiction  in  dvil  suits. 

See  Lord  Holies,  The  Grand  Question  ameeming  the  Judicalmn  of 
the  House  of  Peers  (1689):  T.  P.  Taswell-Langmead.  Englisk  Css- 
stitutional  History  (190^);  L.  O.  Pike,  Constitutional  HiUoryef  tka 
House  of  Lords  (1894};  and  H.  Hallam,  Constitutional  History, 
vol.  iiL  (1885). 

SKIPPON,  PHILIP  (d.  1660),  English  soldier  in  the  Civil 
Wars,  was  born  at  West  Lexham,  Norfolk.  At  an  early  age 
he  adopted  the  mih'tary  profession  and  in  1622  was  serving  with 
Sir  Horace  Vere  in  the  Palatinate.  He  took  part  in  most  of  the 
battles  and  sieges  of  the  time  in  the  Low  Countries.  At  the 
sieges  of  Breda  in  1625  and  1637  he  was  wounded,  and  under 
his  old  commander,  Lord  Vere,  he  was  present  when  Bois-Ie-Duc 
('s  Hertogenbosch)  and  Maestricht  were  attacked  in  1629.  A 
veteran  of  considerable  experience,  Captain  Skippon  returned 
td  England  in  1639,  and  was  immediately  appointed  to  a  command 
in  the  (Honourable)  Artillery  Company.  In  1642  the  Civil 
War  was  fast  approaching,  and  in  January  Skippon  was  made 
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fwmituiiidfr  o£  the  City  txoops.  He  wia  not  present  at  Edgehill, 
but  he  rode  up  and  down  the  lines  of  his  raw  militiamen  at 
Ttimham  Green,  cheering  and  encouraging  them  in  the  face  of 
the  king's  victorious- army.  Essex,  the  Lord  General  of  the 
Pariiament  forces,  soon  made  Skippon  his  major-general,  a 
post  which  carried  with  it  the  command  of  the  foot  and  the 
complicated  duty  of  arranging  the  line  of  battle.  He  was  with 
Essex  at  Gloucester,  and  at  the  first  battle  of  Newbury  dis.tin- 
guished  himself  at  t^  head  of  the  infantry.  At  the  end  of  1644 
the  amaxing  desertion  of  Essex  when  his  army  was  surrounded 
at  Lostwithiel  left  Skipp<Mi  in  command;  compelled  to  surrender 
without  fixing  a  shot,  t^  old  soldier  bore  himself  with  calnmess 
And  fortitude  in  this  adversity.  At  the  second  battle  of  Newbury 
he  and  Essex's  old  foot  had  the  satisfaction  of  recapturing  six 
of  the  guns  they  had  lost  at  LostwithieL  The  appointment  as 
major-general  of  the  New  Model  Army  soon  followed,  as,  apart 
from  his  distinguished  services,  there  was  scarcely  another  man 
in  En^and  with  the  knovdedge  of  detail  requisite  for  the  post. 
In  this  capacity  he  supported  Fairfax  as  loysJly  as  he  supported 
Essex,  and  at  Naseby,  though  dangerously  wounded,  he  would 
not  quit  the  field.  For  his  conduct  on  this  dedave  field  the 
two  Houses  of  Parliament  thanked  him,  and  they  sent  him 
q>edal  physidans  to  cure  bim  of  his  wound.  It  was  long  before 
be  was  fit  to  serve  in  the  field  again.  He  only  reappeared  at 
the  siege  of  Oxford,  which  he  directed.  At  the  end  of  the 
war  he  was  selected  for  the  command  of  the  forthcoming  Irish 
expedition,  with  the  rank  of  marsbal-generaL  The  discontent 
of  the  soldiery,  however,  which  ended  in  open  mutiny,  put  an 
end  to  a  command  which  Skippon  had  only  acceptnl  under 
great  pressure.  He  bore  a  part  in  aU  the  movements  which 
the  army  leaders  now  carried  out.  A  Presbyterian  himself, 
he  endeavoured  to  preserve  a  middle  position  between  his  own 
sect  and  the  Independents,  and  to  secure  by  any  means  a  firm 
treaty-  with  the  king.  The  army  outstripped  Fairfax  and 
Skippon  in  actidn.  The  major-general  was  named  as  one  of  the 
king's  judges,  but,  like  his  chief,  did  not  take  his  place.  During 
the  CommonwcalUi  period  he  held  high  office,  military  and  civil, 
but  ceased  to  influence  passing  events.  He  was  one  of  the 
members  of  Cromwell's  House  of  Lords,  and,  in  general,  was 
universally  respected  and  beloved.  Age  and  infirmities  prevented 
him  frcKu  taking  any  part  in  the  revolutions  which  culminated 
in  the  restoration  of  the  Monarchy,  and  in  March  1660  he  died. 
Skippon  was  a  deeply  religious  man,  and  wrote  several  books 
of  devotioa  for  the  use  of  soldiers.  One  of  his  few  sayings  in 
Paxiiament,  that  on  the  fanatic  Naylpr,  has  become  famous: 
"  If  this  be  liberty,  God  deliver  us  from  such  Hbertyl " 

See  Vicars.  E»^isk  Worthies  (1647). 

SKlFfOll*  a  market  town  in  the  Sklpton  parliamentary 
division  of  the  West  Riding  of  Yorkshire,  England,  a6  m.  N.W. 
of  Leeds  by  the  Midland  railway,  served  also  by  the  Lancashire 
and  Yoricshire  railway.  Pop.  of  urban  district  (1901)  11,986. 
It  is  picturesquely  situated  in  the  hilly  district  of  the  upper 
valley  of  the  river  Aire,  the  course  of  which  is  followed  by  the 
Leeds  and  Liverpool  canaL  The  strong  castle  built  by  Robert 
de  Ronille  in  the  time  of  the  Cmiqueror  was  partly  demolished 
in  1643,  but  was  restored  by  the  countess  of  Pembroke.  Of 
the  ancient  building  of  de  Romille  all  that  remains  is  the 
western  doorway  of  the  inner  castle.  In  the  castle  grounds  are 
the  remains  of  the  ancient  chapel  of  St  John.  The  church 
of  the  Hc4y  Trinity,  mainly  Perpendicular,  was  also  partly  de- 
molished during  the  Civil  War,  but  was  restored  by  the  coxmtess 
of  Pembroke.  The  free  grammar-school  was  founded  in  1548 
by  William  Ermysted,  a  canon  of  St  Paul's,  London.  There  are 
abo  sdence  and  art  schools.  There  are  extensive  woollen  and 
cotton  factoiiesy  and,  in  the  ndghbourhood,  a  large  limestone 
qnaxiy. 

Skiptoa  was  the  capital  of  the  ancient  district  of  Craven. 
At  the  Norman  accession  ft  became  part  of  the  possessions  of 
Earl  Edwin,  and  was  granted  to  Robert  de  Romille.  Subse- 
quently it  went  to  the  Albemarle  family,  but  was  again  vested 
in  the  Crown,  and  Edward  IL  bestowed  it  on  Piers  de  Gaveston. 
In  131 1  it  came  into  the  possession  of  the  Cliffords.   The  castle 


was  taken  by  the  parliamentary  forces  in  1645  after  a  desultoiy 
siege  of  three  years. 

SKIRRBT,  known  botanically  as  Sktm  Sisarum  (natural 
order  UmbelUferae),  a  fleshy-rooted  perennial,  the  roots  of  which 
are  boiled,  and  afterwards  served  up  like  salsify.  It  requires 
a  free,  deq>  and  much  enriched  soil,  and  is  gener^y  raised  from 
seeds,,  which  should  be  sown  in  drills  a  foot  apart  about  the  end 
of  March,  the  bed  being  well-watered  in  dry  weather.  The 
(oots  will  be  in  use  aboift  November,  and  will  continue  fresh 
through  the  winter  if  qarefully  stored. 

8KIRVIN0,  ADAM  (1719-1803),  Scottish  song-writer,  Was 
bom  in  Haddington  in  17x9.  He  became  a  farmer  at  Garleton, 
near  Haddington,  and  died  in  April  1803.  He  was  buried  at 
Athelstaneford.  His  reputation  rests  on  two  Jacobite  ballads 
on  the  battle  of  Prestonpans,  one  of  which,  **  Hey,  Jolmnie 
Cope,  are  Ye  Waking  Yet?"  has  a  wdl-deserved  place  in  most 
collections  of  Scottish  songs. 

SKITTLES  (fit>m  O.  Eng.  sceoien,  to  shoot),  a  game  played  on 
the  green  or  an  alley  with  a  number  of  "  pins  "  of  wood,  which 
are  knocked  down  by  an  oval,  flattened  missile  called  the  cheese, 
about  10  lb  in  weight,  thrown  by  the  player.  The  game  has 
been  in  existence  for  centuries  in  many  countries  under  different 
naqies,  quilles  in  France,  Kegels^  in  Germany,  skayles,  kails, 
desk,  cloddynge,  roly-polyf  Dutch  bcvds,  &c.,  in  Great  BritaiiC 
In  early  days  in,  England  "  sheepe's  joynts  "  were  thrown  at 
the  pins,  and  in  many  varieties  of  the  game,  for  instance  in  the 
German  and  Dutch,  balls  were  used,  which  were  roiled  along  the 
ground  at  the  pins.  As  now  played,  nine  large,  oval-headed 
pins  are  set  up  in  a  square,  three  pins  on  each  side,  with  a  comer 
angle  presented  to  the  player,  who  stands  about  2x  ft.  from  the 
pins.  One  step  in  advance  is  allowed  in  delivery.  The  object 
is  to  knock  down  the  greatest  number  of  pins  in  the  fewest 
throws.  In  the  eastern  counties  of  England  four  pins  only,  one 
on  each  comer,  are  generally  used.  In  Dutch  skittles  the  centre 
pin  is  called  the  "  king-pin  "and  often  has  a  crown  on  its  head. 
The  object  of  this  game  is  to  knock  down  the  "  king  "  without 
touching  any  of  the  other  pins,  or  to  knock  down  a^  the  other 
pins  and  leave  the  king.  In  Germany  and  Holland  balls  have 
always  been  used,  and  the  game  in  that  form  was  introduced  into 
America  from  the  latter  country  early  in  the  x8th  century,  but 
is  not  now  played  there,  being  replaced  by  bowling. 

SKOBELEV,  MIKHAIL  DIMITRlfiVICH  (x843-i8a2),  Rusnan 
general,  was  bom  near  Moscow  on  the  29th  of  September  1843. 
After  graduating  as  a  staff  officer  at  St  Petersburg  he  was  sent 
to  Turkestan  in  1868  and,  with  the  exception  of  an  interval  of 
two  years,  during  which  he  was  on  the  staff  of  the  grand  duke 
Michael  in  the  Caucasus,  remained  in  Central  Asia  until  1877. 
He  commanded  the  advanced  guard  of  General  Lomakine's 
column  from  Kinderly  Bay,  in  the  Caspian,  to  join  General 
Verefkin,  from  Orenburg,  in  the  expedition  to  Khiva  in  1874, 
and,  after  great  suffering  on  the  desert  march,  took  a  prominent 
part  in  the  capture  of  the  Khivan  capital  Dressed  as  a  Turko- 
man, he  intrepidly  explored  in  a  hostile  country  the  route  from 
Khiva  to  Igdy,  and  also  the  old  bed  of  the  Oxus.  In  1875  he 
was  given  an  important  command  in  the  expedition  against 
Khokand  under  General  Kaufmann,  showing  great  capacity  in 
the  action  of  Makram,  where  he  out-manoeuvred  a  greatly  superior 
force  and  captured  58  guns,  and  in  a  brilliant  night  attack  in  the 
retreat  from  Andijan,  when  he  routed  a  large  force  with  a  handful 
of  cavalry.  He  was  promoted  to  be  major-general,  decorated 
with  the  order  of  St  George,  and  appointed  the  first  governor  of 
Fergana.  In  the  Turkish  War  of  1877  he  seized  the  bridge  over 
the  Sereth  at  Barborchi  in  April,  and  in  June  crossed  the  Danube 
with  the  8th  corps.  He  commanded  the  Caucasian  Cossack 
Brigade  in  the  attack  of  the  Green  Hills  at  the  second  battle  of 
Plevna.  He  captured  Lovtcha  on  the  3rd  of  September,  and 
distinguished  himself  again  in  the  desperate  fighting  on  the  Green 
Hills  in  the  third  battle  of  Plevna.  Promoted  to  be  a  h'eutenant- 
general,  and  given  the  command  of  the  x6th  Division,  he  took 
part  in  the  investment  of  Plevna  and  also  in  the  fight  of  the  9^h 
of  December,  when  Osman  Pasha  surrendered,  with  his  army.^ 
In  January  1878  he  crossed  the  Balkans  in  a  severe  snowstorm. 
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defeating  tlie  Turks  at  Senova,  neac  Scfaipka,  and  capturing 
36,000  men  and  90  guns.  Dressed  with  care  in  white  uniform 
and  mounted  on  a  white  horse,  and  always  in  the  thickest  of  the 
fray,  he  was  known  and  adored  by  his  soldiers  as  the  "  White 
General."  He  returned  to  Turkestan  after  the  war,  and  in  x88o 
and  1881  further  distinguished  himself  in  retrieving  the  disasters 
inflicted  by  the  Tekke  Tuxicomans,  captured  Geok-Tepe,  and, 
after  mudi  slaughter,  reduced  the  Akhal-Teke  countiy  to 
submission.  He  was  advancing  on  Askabad  and  Kalat  i-Nadiri 
when  he  was  disavowed  and  recalled..  He  was  gpven  the  com- 
mand at  Minsk.  In  the  last  years  of  Mi  short  life  he  engage^ 
actively  in  politics,  and  made  speeches  in  Paris  and  in  Moscow 
in  the  beginning  of  x88a  in  favour  of  a  miliUnt  Panalavism, 
predicting  a  desperate  strife  between  Teuton  and  Slav.  He  was 
at  once  recalled  to  St  Petersburg.  He  was  sUying  at  a  Moscow 
hotel,  on  his  way  from  Minsk  to  his  esUte  dose  by,  when  he  died 
suddenly  of  heart  disea^  on  the.  7th  of  July  1882. 

SKOPTSI  (Russian  skopds,  a  eunuch),  a  secret  religious  sect 
-of  Russia.  It  is  an  offshoot  of  the  sect  known  as  the  *'  Pec^Ie 
of  God  "  or  Khlysti  (see  Russu:.  Rdigion).  It  was  in  1771  in  the 
government  of  Orel  that  the  Skoptsi  were  first  discovered  by  the 
authorities.  A  peasant,  Andxei  Ivanov,  was  conVicted  of  having 
persuaded  thirteen  other  peasants  to  mutilate*  themselves.  His 
assisUnt  was  another  peasant,  known  as  Selivanov.  A  legal 
investigation  followed.  Ivanov  was  knouted  and  sent  to 
Siberia:  Selivanov  fled,  but  was  arrested  in  1775.  Skoptsism, 
however,  increased,  and  Selivanov  escaped  from  Siberia  and 
prodaimcd  himself  the  Son  of  God  incarnate  in  the  person  of 
Peter  III.  Peter  had  been  popular  among  the  RaskolnHU 
(schismatics,  or  dissidents)  beo^use  he  grant^  them  liberty  of 
conscience,  and  among  the  peasants  because  when  pillaging  the 
convents  he  divided  their  hmds  among  the  labourers.  Sdivanov 
claimed  the  title  "(jod  of  Gods  and  King  of  Kings,"  and 
announced  his  accomplishment  of  the  salvation  of  believers 
through  a  self-inflicted  mutilation.  For  eighteen  years  he  lived 
in  St  Petersburg,  in  the  house  of  one  of  his  disciples,  receiving 
double  homage  as  Christ  and  tsar.  In  1797  he  was  rearrested 
by  order  of  Paul  L  and  imprisoned  in  a  madhouse.  Under 
Alexander  I.  Selivanov  regained  his  liberty,  but  in  x8ao  was  again 
shut  up,  this  time  in  a  monastery  at  Stizdal,  where  he  died 
in  1833  in  his  hundredth  year.  Skoptsism  was,  however,  not 
exterminated,  and  grave  srsndsls  constantly  arose.  The  most 
remarkable  feature  of  this  extraordinary  sect  has  always  been 
the  type  of  people  who  joined  it.  Nobles,  military  and  naval 
officers,  dvil  servanU,  priests  and  merchants  were  to  be  found  in 
its  ranks,  and  so  rapidly  did  the  numbers  increase  that  515  men 
and  240  women  were  transported  to  Siberia  between  1847  and 
1866  without  seriously  threatening  iU  existence.  In  1873  many 
trials  of  Skoptsi  took  place  all  over  Russia.  In  1874  the  sect 
numbered  at  least  S444»  induding  1465  women.  Of  these 
703  men  and  160  women  bad  mutilated  themselves.  Repres- 
sive measures  proving  usdess,  an  unsuccessful  attempt  was 
made  to  kill  the  sect  by  ridicule:  Skoptsi  were  dressed  up  in 
women's  dothes  and  paraded  with  fools'  caps  on  through  the 
villages.  In  1876  130  Skoptsi  were  sentenced  in  a  batch  to 
transportation.  To  escape  prosecution  some  of  the  sect  have 
emigrated,  generally  to  Rumania,  where  they  are  known  as 
Lipovans.  But  though  the  law  is  strict — every  eunuch  bdng 
compelled  to  regbter— Skoptsism  still  continues  to  hold  its  own 
in  Russia. 

As  their  title  indicates,  the  main  feature  of  the  sect  u  sexual 
mutilation.  This  they  call  their  "  baptism  of  fire."  Of  this  there 
axe  two  kinds,  the  "  tesaer  "  and  "  greater  seal  "  (t.e.  partial  and 
complete  mutilation).  In  this  the  Skoptsi  maintain  that  they  are 
fulfiuing  Christ's  counsel  of  periection  in  Matt.  xix.  13  and  xviii.  8, 9. 
A  terrible  operation  with  similar  purpose  is  sometimes  i)erformed  on 
the  women.  The  eariiest  lecorclB  01  such  female  mutilations  date 
from  1815.  Usually  the  breasts  only  are  amputated.  The  Skoptsi 
do  not  absolutely  condemn  marriage,  and  some  are  allowed  to  have 
one  child,  those  at  Bucharest  two,  before  being  fully  admitted. 
They  are  not  pessimists,  desiring  the  end  of  the  species,  but  aim 
rather  at  the  perfection  of  the  individual.  Their  religious  ceremonies 
include  hymn-singing,  addresses  and  frenzied  dancing  endii^  in 
ecstasy,  lilce  that  of  the  Khlysti  and  the  Mussulman  dancing  der- 
vishes.   Strict  oaths  of  secrecy  are  demanded  from  all  members, 


who  form  a  land  xA  matna)-aid  association.  Meetings  are  held  late 
at  night  in  cellars,  and  last  till  dawn.  At  these  the  men  wear  long, 
wide,  white  shirts  of  a  peculiar  cut  with  a  giidle  and  large  vrtute 
trousers.  Women  also  dress  in  white.  Either  all  present  wear  white 
stockings  or  are  barefooL  They  call  themselves  "  White  I>ovea." 
They  have  a  kind  of  eucharist,  at  which  pieoes  ol  bread  consecrated 
by  being  placed  for  a  while  on  the  monument  erected  at  Schlussdberg 
to  Selivanov  are  given  the  communicants.  The  society  has  not 
always  been  content  with  proselytism.  Bribes  and  violenoe  have 
been  often  usnL  Children  are  bought  from  poor  parents  and  brought 
up  in  the  faith.  The  Skoptsi  are  miHenarians,  and  look  for  a  Messiah 
wno  will  establish  am  empire  of  the  saints,  i.r.  the  pure.  But  the 
Messiah,  they  believe,  will  not  come  till  the  Skoptsi  number  144,000 
(Rev.  xiv.  1,  4),  and  all  their  efforts  are  directed  to  readiing  this 
total.  The  Skoptsi's  favourite  trade  b  that  of  money-changer,  and 
on  'Change  in  St  Petersburg  there  was  for  long  a  bench  known  aa 
the  "  Skoptsi's  bench."  Of  late  years  there  is  said  to  have  been 
a  tendency  on  the  part  of  many  Skoptsi  to  consider  their  creed 
fulfilled  by  chaste  living  merdy. 

See  Anatole  Lerw-Beaulteu,  Ttie  Empire  tftkt  Tsars  (Eng.  trans., 
1896),  vol.  iii. ;  E.  raikan,  GesektcktlidCmedmniMckt  Unttrsudumistm 
vibtr  das  SkoputUum  in  Russlami  (Giiemta^  1876):  K.  K.  Crass,Z>fr 
tdmme  heilti*  Schrift  dtr  Skopatm  CLeipsig„  1904)  and  Dit  mstiscktm 
S€kia^  (Leipdg.  1907,  &c.). 

SKOWHBOANt  a  township  and  the  county-seat  of  Somenet 
county,  Maine,  U.S.A.,  on  the  Kennebec  river,  about  39  m.  N. 
of  Augusta.  Pop.  (1890)  5068,  (1900)  5x80,  of  whom  4266  were 
inhabitants  of  Skowhegan  village;  (19x0)  5341.  Skowhegan  b  the 
terminus  of  a  branched  the  Maine  Ositxal  railway.  Thetown^p 
covers  an  area  of  about  50  sq.  m.,  and  has  a  public  library,  a  fine 
court  house  and  Cobum  Park.  The  farms  of  the  township  are 
devoted  largely  to  dairying.  Paper  and  pulp,  wooden-ware, 
woollen  and  worsted  goods,  &c.,  are  nuuiufacturedJ  Skowhegan 
was  settled  as  a  part  of  Canaan  about  x 770.  In  18x4  the  township 
of  Bloomfidd  was  erected  out  of  the  southern  portion  of  Canaan. 
In  1833  a  second  township  was  erected  out  of  what  then  remained ; 
thb  was  called  Milbuxn  at  first,  but  in  X836  the  former  Indian 
name,  Skowhegan,  said  to  mean  "spearing"  or  "watching 
place,"  was  adopted.  Bloomfidd  was  aimexed  to  Skowhegan  in 
x86x.    The  village  of  Skowhegan  was  incorporated  about  1856. 

SKRAM.  PBDBR  {c,  X500-X581),  Danish  senator  and  naval 
hero,  bom  between  X49X  and  X503,  at  hb  father's  estate  at 
Urup  near  Horsens  In  Jutland.  H^  first  saw  service  in  the 
Swedish  war  of  Christian  IL  at  the  battle  of  Braimkyrka,  X5x8» 
and  at  the  battle  of  Upsala  two  years  later  he  saved  the  life  of 
the  Danbh  standard-bearer.  For  hb  services  in  thb  war  he 
was  rewarded  with  an  estate  in  Norway,  where  he  settled 
for  a  time  with  hb  young  consort  Elsebe  Krabbe.  During 
"  Grevens  Fejde,"  or  "  the  Count's  War,"  Skram,  whose  reputa- 
tion as  a  sailor  was  already  establbhed,  was  sent  by  the  Danish 
government  to  assbt  Gustavua  Vasa,  then  in  alliance  with 
Christbn  III.  against  the  partisans  of  Christian  II.,  to  organise 
the  untried  Swedish  fleet;  and  Skiam  seems,  for  the  point  b 
still  obscure,  to  have  shared  the  chief  command  with  the  Swedbh 
Admiral  M&ns  Some.  Skram  greatly  hampered  the  movements 
of  the  Hanseatic  fleets  who  fought  on  the  side  of  Christian  II., 
captured  a  whole  LQbeck  squadron  off  Svendborg,  and  prevented 
the  revictualling  of  Copenhagen  by  Ltlbeck.  But  the  incurable 
suspidon  of  Gustavus  L  minimized  the  successes  of  the  allied 
fleets  throughout  1535.  Skram's  services  were  richly  rewarded 
by  Christian  IU.,  who  knighted  him  at  hb  coronation,  made  him 
a  senator  and  endowed  him  with  ample  estates.  The  broad- 
shouldered,  yellow-haired  admiral  was  an  out-and-out  patriot 
and  greatly  contributed  as  a  senator  to  the  victory  of  the  Danish 
party  over  the  German  in  the  coundb  of  Christbn  IIL  In 
1555,  feeling  too  infirm  to  go  to  sea,  he  resigned  hb  post  of 
admiral;  but  when  the  Scandinavian  Seven  Years'  War  bn^e 
out  seven  years  later,  and  the  new  king,  Frederick  II.,  offered 
Skram  the  chief  command,  the  old  hero  did  not  hesitate  a 
moment.  With  a  large  fleet  he  put  to  sea'  in  August  156a  and 
compelled  the  Swedidi  admiral,  after  a  successful  engagement 
off  Uie  coast  of  Gotland,  to  take  refuge  behind  the  Skerries. 
Thb,  however,  was  hb  sole  achievement,  and  he  was  superseded 
at  the  end  of  the  year  by  Herluf  TroUe.  Skram  now  retired 
from  active  service,  but  was  twice  (1565-XS68)  unsuccessfully 
besieged  by  the  Swedes  in  hb  castle  of  Laholm,  which  he  and  hk 


SKRZYNECKI— SKUA 


»9S 


wife  defended  with  great  intrepidity.  His  estates  in  HaJIand 
were  also  repeatedly  ravaged  by  the  enemy.  Skram  died,  at 
an  advanced  age,  at  Unip  on  the  nth  of  July  1581. 

Skram's  audadty  won  for  him  the  nickname  of  "  Denmark's 
daie-devilp"  and  he  contributed  perhaps  more  than  any  other 
Dane  of  his  day  to  destroy  the  Hanaeatic  dominion  of  the 
Baltic.  His  humanity  was  equally  remarkable;  he  often  im- 
perilled lus  Hfe  by  preventing  his  crews  from  plundering. 

See  Axd  Lanen.  Damk-lllorske  HdUhiUoritT  (Copenhaeen,  X893). 

SKBZTHECKI,  JAN  ZTOMUNT  (1787-1860),  Polish  general, 
was  bom  in  Galicia  in  1787.  After  completing  his  education 
at  the  university  of  Lembetg,  he  entered  the  Polish  Legion 
formed  in  the  grand  duchy  of  Warsaw,  as  a  common  soldier 
and  won  his  lieutenancy  at  the  battle  of  Raszyn  in  1809.  At 
the  battle  of  Leipzig  he  greatly  distinguished  himself  and  at 
Ards-suT-Aube,  in  18x4,  saved  Ns^leon  from  the  sudden  on- 
slaugfat  of  the  enemy  by  shdtering  him  in  the  midst  of  his 
battalion.  On  the  formation  of  the  kingdom  of  Poland  in  18x5 
Skrzynecki  was  put  in  command  of  five  infantry  regiments  of 
the  line,  and  on  joining  the  insurrection  of  1830  was  entrusted 
with  the  organization  of  the  Polish  army.  After  the  battle  of 
Grochow,  he  superseded  Prince  Radziwill  -as  commander  in 
chief;  but  avoided  all  decisive  operations  as  he  hoped  for  the 
pacific  intervention  of  the  powers  in  favour  of  Poland.  In  the 
beginning  of  March  1831  he  even  totered  into  correspondence 
with  the  Russian  Fidd-marshal  Diebitsch,  who  was  taken 
Tery  ill  both  at  Paris  and  London.  When  a^  last  Skrzynecki 
did  take  the  offensive  his  opportunity  was  gone,  and  he  com- 
mitted more  than  one  tactical  blunder.  At  Ostrolenka  (26th 
of  May  1831)  he  showed  his  usual  valour  and  considerable 
ability,  but  after  a  bloody  contest  Diebitsch  prevailed  and 
Skrzynecki  fell  back  up<Hi  Warsaw,  where  he  demanded  a  recon- 
struction of  the  government  and  his  own  appointment  as  dictator. 
To  this  the  diet  would  not  consent,  though  it  gave  Skrzynecki 
a  vote  of  confidoice.  But  public  opinion  was  now  running 
strongly  against  him  and  he  was  forceid  on  the  loth  of  August, 
in  his  camp  at  Bolimow,  to  place  his  resignation  in  the  hands 
of  his  successor,  DembinskL  Skrqmecki  thereupon  joined  a 
guerilla  corps  and  on  the  a  2nd  of  September  took  refug^  in 
Austrian  territory.  Subsequently  he  resided  at  Prague,  but 
migrated  to  Brussda  where  he  was  made  commander  in  chief 
of  the  Belgian  army,  afi  appointment  he  was  forced  to  resign 
by  the  combined  and  emphatic  protest  of  Russia,  Austria  and 
Prussia,  in  1839.  With  the  permission  of  the  Austrian  govern- 
ment he  finally  settled  at  Cracow,  wh«'e  he  died  in  x86o. 
Skrqrnecki  was  remarkable  for  his  personal  courage  and  made 
an  excellent  general  of  division,  but  he  was  unequal  to  the  heavier 
responsibility  of  supreme  command,  and  did  much  harm  in  that 
capacity  by  his  irresolution.  He  wrote  Two  Victorious  Days 
(PoL)  (Warsaw,  1831);  and lf«f  ErrcMTj (Paris,  X835). 

See  5.  /.  N.  liontaiemhert  et  sa  coms^ondance  inidite  avec  U 
vhthalisstmoSknynecki  (Montligeon,  1903;;  Ignacy  Pradzynski, 
The  last  four  Polish  Commanders  (Pol.)  (Poeen,  1865).    (R.  N.  B.) 

SKUA.*  the  name  for  a  long  while  given  to  certain  of  the 
Leridae  (see  Gull),  birds  which  sufficiently  differ  in  structure, 
appearance  and  habits  to  justify  their  separation  as  a  distinct 
geaus»  Sttrcararius  {Lestris  of  some  writers),  or  even  subfamily, 
Stacorariinae.  Swift  of  flight,  powerfully  armed,  but  above 
all  endowed  with  extraordinary  courage,  they  pursue  their 
weaker  cousins,  making  the  latter  di^rge  their  already 
swallowed  {vey,  which  is  nimbly  caught  before  it  reaches  the 
water;  and  this  habit,  often  observed  by  sailors  and  fishermen, 
has  made  these  predatory,  and  parasitic  birds  locally  known  as 
"Teasers,"  "Boatswains,"'  and,  from  a  misconception  of  their 

>  Thus  written  by  Hoier  {circa  1604)  as  that  of  a  Faeroeae  bird 
Qtodit  Skfiir)  an  example  of  which  he  sent  to  Clusius  {Exotu.  Auc- 
tarnsm*  p>  367).  The  word  bein^  thence  copied  by  Willuehby  has 
been  generatly  adopted  by  Eogbsh  authors,  and  applied  oy  them 
to  all  the  oongenen  of  the  species  to  which  it  was  ongtnally  peculiar. 

'Thb  name  in  seamen^  omith<riogy  applies  to  several  other 
kinds  of  birds,  and,  though  perhaps  first  nven  to  those  of  this  group, 
is  Dowadays  most  commonly  used  (or  the  species  of  Tropic>bikd 
iqjf.},  the  projecting  middle  feathers  of  the  tail  in  each  kind  being 


intent,  "  Dungfaunters."  On  land,  however,  whither  they 
resort  to  breed,  they  seek  food  of  their  own  taking,  whether 
small  mammals,  little  birds,  insects  or  berries;  but  even  here 
their  uncommon  courage  is  exhibited,  and  they  will  defend 
their  homes  and  offspring  with  the  utmost  spirit  against  any 
intruder,  repeatedly  shooting  down  on  man  or  dog  that  invades 
their  haunts,  while  every  bird  almost,  from  an  eagle  down- 
wards, is  repelled  by  buffets  or  something  worse. 

The  largest  species  known  is  the  Stercorarius  catarrhacUs  of  omith- 
ologi8t»— the  "  Skooi  "  or  "  Bonxie  "  of  the  SheUanders,  a  bird  in 
size  equalling  a  herring-gull,  Lants  argentatus.  The  sexes  do  not 
differ  appreciably  in  colour,  which  is  of  a  dark  brown,  somewhat 
liffhter  beneath;  but  the  primaries  have  at  the  base  a  patch  of 
white,  visible  even  when  the  wings  are  dosed,  and  forming,  when 
they  are  spread,  a  conspicuous  band.  The  bill  and  feet  are  black. 
This  is  a  species  of  compaxativdy  limited  range,  breeding  only  in 
some  two  or  three  localities  in  the  Shetlands,  about  half  a  dozen  in  the 
Faeroes,*  and  hardly  more  in  Iceland.  Out  of  the  breeding-season 
it  shown  itself  in  most  parts  of  the  North  Atlantic,  but  never  seems 
to  stray  farther  south  than-Gibraltar  or  Morocco,  and  it  Is  therefore 
a  matter  of  much  interest  to  find  the  Southern  Ocean  inhabited  by 
a  bird— the  "  Port  Ecmont  Hen "  of  Cook's  Kojw^m— which  so 
closely  resembles  the  Slcua  as  to  have  been  for  a  k>ng  while  regarded 
as  specifically  identkal  with  it,  but  is  now  usually  recogmzed  as 
distinct  under  the  name  of  S.  antarcHcus*  This  bird,  characterized 
by  its  stout  deep  bill  and  want  of  rufous  tint  on  Its  lower  plumage, 
has  an  extensive  range,  and  woukl  seem  to  exhibit  a  tendency  to 
further  differentiation,  since  Howard  Saunders,  in  a  monograpn  of 
the  group  (Proc  Zool,  Society,  1876,  pp.  517-332),  says  that  it 
presents  three  local  forms— one  oocumng  from  New  Zraland  to 
Norfolk  Island  and  past  Kemielen  Land  to  the  Cape  of  Good  Hope, 
another  restricted  to  the  Falklands,  and  the  third  hitherto  only  met 
with  near  the  south-polar  ke.  On  the  western  coast  of  South 
America,  makii^  Its  way  into  the  Straits  of  Magellan,  and  passing 
along  the  coast  so  far  as  Rio  Janeiro,  is  found  S.  chuensis,  distinguished 
among  other  characters  by  the  dnnamon  tint  of  Its  lower  plumage. 
Three  other  smaller  species  of  the  genus  are  known,  ana  each  is 
more  widely  distributed  than  those  just  mentioned,  but  the  home 
of  all  u  in  the  more  northern  parts  of  the  earth,  though  in  winter 
two  of  them  go  very  far  south,  and,  crossing  the  equator,  show 
themselves  on  the  seas  that  wa^  the  Cape  of  Good  Hope,  Australia, 
New  Zealand  and  Peru.  The  first  of  them  is  5.  pomatorkinus  (often 
incorrectly  spelt  pomarinus),  about  the  Mze  of  a  common  gull, 
Lotus  canus,  and  presenting,  irrespective  of  sex,  two  very  distinct 
phases  of  plumage,  one  almost  wholly  sooty-brown,  the  other  parti- 
coloured—-dark  above  and  white  on  the  breast,  the  sides  c^  the  neck 
being  of  a  groesy  straw-colour,  and  the  lower  part  of  the  neck  and 
the  sides  oithe  oody  barred  with  brown;  but  a  singular  feature  in 
the  adults  of  this  species  is  that  the  two  median  tail-feathers,  which 
are  elongated,  have  their  shaft  twisted  towards  the  tip,  so  that  in 
flight  the  lower  surfaces  of  their  webs  are  pressed  together  vertically, 
giving  the  bird  the  appearance  of  having  a  disk  attached  to  its  tail. 
The  second  and  third  species  so  dosdy  resemble  each  other,  except 
jn  size,  that  their  distinctness  was  for  many  years  unpercdved,  and 
in  consequence  their  nomenclature  is  an  almost  bewildering  puzzle. 
H.  Saunders  {ioc.  cit.)  thinks  that  the  larger  of  them,  which  is  about 
the  size  of  a  black-headed  kuII,  should  stand  as  5.  crepidatus,  and  the 
smaller  as  5.  parasiticus,  though  the  hitter  name  has  been  generally 
used  lor  the  larger  when  that  is  not  termed,  as  it  often  is,  5.  richari- 
soni,  a  name  that  correctly  applies  only  to  whole-coloured  examples, 
for  this  species  too  is  dimorpmc  Even  its  proper  English  name  *  is 
disputable,  but  it  has  been  frequently  called  the  Arctic  gull  or 
Arctic  skua,  and  it  is  by  far  the  commonest  Of  the  genus  in  Britain, 
and  perhaps  throughout  the  northern  hemisphere.  It  breeds 
abundantly  on  many  of  the  Scottish  islands,  and  in  most  countries 
lying  to  the  northward.  The  nest  is  generally  in  long  heather,  and 
contains  two  eggs  of  a  dark  olive-colour,  suffused  with  still  darker 
brown  patches.  Birds  of  either  phase  of  plumage  pair  indiscrimin- 
ately, and  the  young  show  by  thdr  earliest  feathers  whether  they 
will  prove  whole  or  parti-coloured;  but  in  their  immature  plumage 
the  upper  surface  is  barred  with  pale  reddish  brown.  The  smallest 
species,  commonly  known  in  English  as  the  long-tailed  or  Buffon's 

generally  likened  to  the  mariinespike  that  is  identified  with  the 
boatswain's  position;  but  perhaps  the  authoritative  character 
assumed  by  both  bird  and  officer  originally  suggested  the  name. 

*  It  has  long  been  subjected  to  persecution  in  these  islands,  a 
reward  being  paid  for  its  head.  On  the  other  hand,  in  the  Shetlands 
a  fine  was  exacted  for  its  death,  as  it  was  believed  to  protect  the 
sheep  against  eagles.  Yet  for  all  this  it  would  long  ago  have  been 
extirpated  there,  and  have  ceased  to  be  a  British  bird  in  all  but 
name,  but  for  the  spedal  protection  afforded  it  by  several  members 
of  two  families  (Edmonstoo  and  Scott  c^  Melby).  long  bdore  it  was 
protected  by  modern  legislation. 

<  It  is  the  •*  Fasgadair  "  of  the  Hebrides,  the  "  Shooi "  of  the 
Shetlands,  and  the  "  Scouti-allen  "  of  the  fishermen  on  the  east  coast 
of  Scotland. 
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■Inu.  u  not  known  to  exhibit  Ihe  mtarlable  dimorpUim  to  «fiick 
tiw  two  pRndiuf  Are  tilbiKI.  it  bnedi  abundantly  in  mnflnwDi 
on  thF  Mil  01  Lapland,  il>  appearance  deixndiiig  chiefly  an  Ihe 

lui  thoe  Ihiee  ipicio  octuDnall/  viii't   tbe  nithem  muu  o( 

■KlfUi.  the  ikdeton  of  the  hcMl,  anopoMd  at  11  bono. 
g  of  which  form  the  tkcictOQ  d[  the  cnnium,  14  that  of  the 
f&c^  Except  the  lower  jaWf  which  is  movab[c»  the  bones  ate 
ill  firmly  united  by  immovible  jaintv  Id  the  following  uticle 
It  is  cooaideied  more  ptoSuble  ID  tnst  the  shull  u  t,  whole 
tbao  to  delaH  the  bones  lepintel]',  ud  for  this  puipote  *  K«nuil 
Europcsin  ikull  will  be  studied  ItDm  la  front  (turrma  jadalit), 
liom  above  {norma  KtOaUii),  Irom  the  tide  (nmu  hltralii), 
ftom  behind  Inerma  oaipilaiii)  and  Item  lielow  (furiu  huaJij), 


u  ol  it  will  be  consideicd  by  meitii  of 


ion  ia  formed  by  the  Irootal 

and  then  a  lulure  {m4topic) 
er  limit  of  the  rotche^  it 
[  on  each  side.  bhI  by  the  aniciilat 


i/iciafi])  (■!&■.  I).  ThefoR 
ion  of  the  inner  an' 


Ihee'oA 


mattin  of  the  otbil. 
Ealernilly  the  nalar 


nd  Doter  quadrant  kA  Ih 


m  the  f^eater  part  of 
ipmim  (aOrrlura  ^•furmis)  hnWo  Ihcm,  and  projrci  ilighily 


fra-orbita]  branch  ol  the  fifth  m 


Wow  (he  maiillK  the  mati4ihU  or  lower  ji 
:,  I,  m)-  The  boriiontaL  part  or  body  is 
and  year,  but  after  that  complete  bony  un 

^Dphytif.  Above  the  body  of  the  ci 
rgin  niBtaJnini  tbe  Kckets  of  the  lower  I 

mid  line,  the  bone  projects  forward  to  j 


ai  the  opiic  roramen.  where  the  optic  nerve  and  ophthalmic  anery 

bde  and  is  made  up  of  the  frontal  bone  anteriorly,  and  Ihe  Ic&ser 
win^  of  the  aphenoid  poKeriorty.   The  floor  14  chicny  formed  by  the 

move  for  the  infra-orbital  ntrve  running  forward  in  it,  but  hefore 

~     '  or  and  parallel  with  iu  leUow  of  Ihe 


il^    in  front  it  is  formed  by  tbe 

nd  which  the  lachryinti  (mae  articu 
lical  iroove,  for  ihc  Uchrymal  u 
e.  thmugh  the  "tfllfl-iocAiyma/  car 


n  bKJk..    The  malar 


e  IpkrvUilfiSiar 


>n  ot  tH  fifth  and  sixth  cranial  nWB,  aa 
=a]la1  the  iptHnt-maxitiarj  Asiitrt  lies  in  the  IW  <J 


KTliaiii).  Whenloi 


.    Snull  ooick*  called  » 


it  the  small  pvuial  lartmm  may  be  ■ 
--■■  ---Btxvein.fieeVeiJHjinthe 
onsiderabk  morpholopcsl  in 


u  Itltnlu).    On  lookint  at  the 


Fr,  Frontal  bone. 

so'  Supia-occipital. 

Sq.  Squamous-lempoiBt, 

Ty,  Tympanic. 

St,  StYlmd-lemporaL 

As,  Ah-sphenoid. 

E,    Oi  planum  of  ethnu 


Jolt  above  Fr  is  an 
better  seen  in  female  I 
frontal  and  malar  (Mi 
been  refcrmj  la  aa  th 


Mo,  Mandible. 
bk,  Bau-hyal. 
Ik,  Thyrfrhysl. 
ei.   Cerato-hyal. 


h  aide.  Ijit  fronJaJ  miuwrr, 
ir^n  of  the  orbit  has  already 


Dullinc  >J  Iht 
atKKc  il  laiii:h 
(F.).  bcb.  11 


>t  frontal.  parKial  at 


SKULL 

.  [«&(ural 
xl  &1I.   The  quadriUleral 


rrajTi-fri.  ~"fe' 


mjr'lS'Mlm 


tt  the  t 


btrt  of  ikt  UMpfnUboi 
rf*.  whlk  [mm  -  -<~ 

utKHjUlH.  And  JUBI  behind  (oil 
down  into  a  nippJc^ihaped  iwcUins,  t 

In  Ibe  tide  vie 
lo  a'tink"^ 


byoid  bope  tly  the  «ylD-hvoi 
the  lace  Ibc  laul  ind  maiJI 

t  rf  view  it  will  ben  - 

maxillae,  wbere  they 


rt  *A  the  ryiometic  ai 

and  bi^ind  it  Ihe  uffrfliij  puryfoid  piaie  of  the  sphenoid.  Between 
thoe  two  bone«  there  is  a  venical  dil-like  Dpenin|[  into  a  cave,  the 
tphtm^-maxillary  Jorsa,  which  eomoiunicarei  with  the  orbit  thmugh 
ibe  ipii^maiMiry  jiiiKTf.  with  tlie  nasal  cavity  throuih  [be 


**Tlw  Mt  IdS  o("lir^^X'"^lo«r  jaw  ■howi  the  be 
»l™dr  KSi  Irom  in  Iront.  .nd  the  tamui  projecting  up  Iron. 
liHkparto<it  at  an  angle  of  Irom  lEo' to  tao'in  theadutt.  Be 
the  teeth  cone  and  alter  they  are  loit  Iheanifle  Li  Greater-  The  p 
jDit  above  ei  (fif-  i]  ia  known  as  ths  amgU  oj  iMi  J09.  At  (he  u| 


n  o(  the  tamut  ai 


^ulates  with  the  gleaoid  cavity 

s  xdpilalii)  (fig.  3).    From  this 
rf  the>!ricla1  Sine.  (PP),  with 

them,  are  leen.  Below  these 
contct  the  ntpia-ccdptial 
kw  (fig,  3,  O)  KTurated 
from  them  oy  the  tambcotd 
sulurt  which   is  deeply  iCT- 


Kcipitai  pro/ubrrance  or 
Lhe  li^imenJuiK  niutae,  while 
From  Ihii  are  the  tuperwr 


SeaitBii  frum  In  front,  the  iMptrinr  at 


Satpo-t  fenmia.  I. 


I    Mala    oC  tbi 
•   ^rlhe   aiu 

HMKT  <e),  which  afliculalee  above  with  the  body  of  tbe  •pheBoid 
<ha>i4plieiiaid).  and  iuit  behind  tbii  Ibe  (phenoid  ii  united  by  bone 
with  the  bauEcipital  {b),  tboufA  up  to  Iwenly  yean  of  an  there 
ii  a  •yachrondrotii  (see  JotHii)  called  the  bottlar  nam}  between 
them.  It  il  tbeielofE  very  eaiy  to  lell  an  adidt't  iViill  fnm  that  of  a 
young  pcnon.  Pauing  bach  in  the  mid  line  tbe  Mumtn  mapi*" 
{fl  a  seen,  ItHough  wMch  paH  tbe  ipinal  cord  and  iti  membranes 
llie  venebial  arteries  and  the  ipinal  accewicy  nervei.  A  little  in 
fiDnt  of  this  is  a  tmall  tubercle,  the  piharyarHf  ipint.  to  which  the 
coniCriclon  of  the  phaiynx  are  attached.   On  eacb  tide  of  the  f ora- 


:?•"•§; 


he  puiygtU  pUm  il 
''  -'hicn  projects  bac 


I  %^^  (i".   _  


ibaseof  tbe  iliuU  is  foemcd  by 
ward  into  a  point.  Iht  Ipint  o] 


.  angle  belw« 

le  prlraul  pari  of  lb 


ipitll  il  fitted 

the  nia  oil  Ibe  builir 

■   ■   ■  ■em*. 

:ldari^t 

LUll.  while  more  ewrmally  ihe'il))«j  fr«, 

J  forward  and  it  more  or  lett  eiubeathcd 

impoTi'like  ridge  r>f  tbe  nnao'  pntat,    Beti 
J   .. ,_■._.  i^yijii.  .1..  I r. 


aa  the  iinddJf . 
01  tne  peirtMi  bone  it  the  1 
which  the  internal  canKld  1 

projectt  dovnwar 


Dmpanying  sympathetic 
■nally  the  il))«d  prmill 


._  , ,, ,„ the  jugafcir  or 

liKeriilal  Joramni  througb  which  pan  tbe  laletal  and 
luE  iielrosslsinuaei.  and  the  glotacHiharyntea1.vagiii  and  ipinal 
Hory  nerves.  The  bone  which  bounrlt  tnit  ferameD  behind,  and 
h  bears  the  poarerior  two^-thirdt  of  the  occipital  condyle,  b  (he 
ciptlal  part  of  the  occipital.  A  little  bebindaod  rxlemal  to  (he 
jid  procesa  IS  the  lip  of  tlie  naitoid  proceta,  jutt  internal  to 

bieh  H  (he  cleep  antero-potterior  groove  lor  the  tngattrk  mutclc, 

id  internal  to  that  another  ilig' '     "' '- "  ' 

rhind  the  stylad  process  and 

ylo-naittud  foramen  through  ' 


.,  the  ccdpital  artery, 
ind  the  mut^d  it  the 
ul  nerve  putt,  while 


an  interior  articular  part  and  a  posterior  lympanic  pieU  by  the 
Cioseran  fiiaurt.  lurt  interna]  to  the  ^enoid  cavity  it  the  opening 
of  the  bony  Eiuladiian  lubt. 

The  posterior  cart  ol   the  norma  basslis  behind   the   foramen 
magnum  it  lorrned  by  the  lupra-oatpilai  part  of  the  ocdpital  l»ne. 


r.  help  in  the  fonnatio 


kl  surface  of  both  tbe  vi 


a(  the  fronul,  puinal  ind  o 
between  them.  fiTthc  mid  line 
lor  the  Mpcrior  Iniicitudijul  bJ 


•tlachei      the 
ctiebh    (tee    Bk 
>nd  it  call^  the  ' 
ioUi.   Od  each  ait 

urMal  flail  of    the    fcoD 
~>  for  itt  Boor  the  body  o 

d  line  and  the  leHcr  win(  t 

irinc  u  protptiged  bach  into  a  tnnfue-bke 
piticett.  the  anltrwr  tiawd  prectUt  jiitt  ifltemal  to  whkh  it  the 
opiic  tsramn  VHt.  5.  II),  and  the  two  lofamina  are  jnned  by^Ihe 
opiie  tt^nt  for  the  opiic  commiiiure.  Behind  thit  froovt  ii  a 
tnnsvtne  eievaiioD.  the  oliwary  tminenu  (>j),  which  marlu  the 
junction  of  (he  prt^  aad  boii'  spkeiaid  partt  of  (he  body  of  the 

The  niiUU  cranial  fmia  is  LI:c  an  haur-ftaa  placed  tranivcnely, 

The  crntral  pan  fonri  the  piltiiurf/Mia  (if.  i,  j)  (or  ihe  pituitary 
body  (kx  Bum)  aad  u  bounded  behind  By  the  wall-like  iatnm 
itUai,  a1  the  ilt^  of  which  arc  ihe  ponaior  ctintid  froceau  (5.  4). 
The  olivary  eminence,  dhaitafy  foHa  and  dorMina  lellae  tDteihcr 
nwmbleaTurkiihBddIt  and  are  often  called  the  xUaniKirai.  The 
latual  expanded  part  of  the  middle  cnnlal  foiia  L*  bounded  in  front 
by  the  frrai  win(  a(  the  ipbeaaU  (aUnhenoid),  behind  by  the  f mm 
of  the  peiroui  fttit  of  the  tenporai  (ptrialWi  and  laterally  by  the 
■quamoji  paii  of  the  temporal  (jnfafMoul)'  Between  the  ali- 
iphenoid  and  orbimpbenrnd  h  Ihe  rfnlfludiUjtinM  ahcady  noticed 
in  (he  orbitt  and  a  li(tle  b^ind  thii,  piercing  the  atiapheaDni.  u  (he 
posterior  opffiiiw  of  the  S&ramtn  mmidum,  throiuh  which  the 
tccond  division  ot  (lie  &f(fa  Dervc  paiaeB  into  the  apnenc»-maiu1lBiy 
foBa^  Further  back  the  aliiphcnoid  Ii  pierced  by  the  foramen  ovale 
(0)  and  foramen  ipinoaum  fj),  both  of  which  have  been  already 


cntagonal  in  outlinen  havir 


?°»-'t 


fonned  by  the  bi 


■iSntS 


fter  twenty  and  form  a  Keep  ilapc.  downwani  and  baclcwrd, 
wwn  aa  the  clnu  (H.  Tliit  ii  iliilitly  rnaved  finm  dde  (o  ude. 
id  lodgea  the  pona  and  medulla  {(ee  Baam)  and  the  baslar  aneiy. 
On  each  tide  of  (he  baii-occipital  the  potterior  lorface  of  the 
Tirou*  bone  boundt  the  foiA,  and  lyinx  over  the  auture  between 
lem  it  the  grocrvE  for  (he  inferior  pc(rc«]  vcdoui  tlnut  which  leadt 
ickward  and  ou(ward  (o  the  Jataw/ffrdjnfn  already  no(iccd  on  (he 


fS,Z 


of  (he  fonm 

hypctftoHal  - ,  — , —  --  - 

ap«i  bone  callad  the  MvcaJiin  jnfalan,  which  maikt  the 


rblT^^fiie  (wo 


■1a(eralpait 
^  of  the 

■  is 


fotH  in  the  mid  line 

Kciftlol  «r«liiiwraii«,  and  a(  thii  paiD(  ifa 
loniiliiduial  (j),  and  two  lateral  ainuaea  (1: 


lar  limit  of  the  poaterior 


till  they  reach  (he  potlerior  inferior  anflea  of  1 
here  they  turn  downward  with  an  s->h(pcd  ci 


anniriSbe  that...... 


a  la>'er  of  cnncellQUt  lii 


ain  placet  the  dijdoe  it  Invaded  by  iofiriwilu  from 
;e  which  icpattle  (he  two  tablet  and  form  the  air 

of  thete  ipacei,  the/roalof  (/>}  ami  the  i^Jmumfof 


Pio.  6^-S(clIon  thnufh  the  Skull  immediately  (o  the  riffat  of  th( 

Meiial  Plane  (tee  alto  tetlerjng  in  fif .  >) : 
BO.  Bati^occijiiial.  SC,  Septal  cartUace  of  note 

PT|  Pet'rSi^tm.poral.  PI.     pfSSf 

PS,    Pre-lphcnoid  (Ih. 


^rmphy^  of  lower  Jaw. 


Umi.    The  I 

it  G)  led  in  (hi 

Below  (be 


Mi-ahMMJ  plau  (ME),  (be  toi 


lie  Inner  turface  of  the  body  and  raoiut  nf  the 
Diii-way  down  the  latter  it  the  inliritrinaalfanma 
a\ot  dental  branch  of  the  fifth  nerve  accompanied  bv 
IH  into  (he  i^ftnar  dmlal  puul  in  the  usance  A 

aTbonecai ^ 

lErnaf  tottraf)  liramtiu.  wl 


wall  of  the  natalc 


id  rilife  with  tEe  groove  of  d 
<e  riiht  half  of  the  ikuH  be  looked  at.  tl 


in  tbe  article  on  the  oUactocy  ly 


;my,  Cunnin, 
ly  C.  M.  Hun 


iphjiy  (Loodon,  iSsS).ali 


Emtryeltci. 
The  nolKLinl  (we  SnLIiOH:  Aiul)  enendt  lorward  11 
lotnl  Hulaca  of  ibc  nuddle  cerebral  veaide  (tec  BaAw)  or  1 


BiIB.  wtaDe  Ibc  outer  put  miy  duBdrily,  cbondrit)'  ud  cmily,  < 

oaify  Bichaul  ■  canilafe  nfe,   Tbat  put  ol  Ibc  a — ■ '■■-'■ 

'-  '—-It  of  tbc  Dotoclunl  it  alM  prtdurM,  whil 


ji  tbv  liniU.     A.  Fnriep  bu 

occipitaJ  Tcfipn  of  the  calf  Ihvn  ~~~  ~' 
htviDf  beoi  incorpocbted  with  the 

llut  ihc  pUtr  and  ifm*letc«l¥€itHaraefTpTfnt  Dn  mbodenmc 
miiB  (•  Zur  Eatwiekdunti(CKhkhts  dcr  UTirtidduLe,  iiubaui- 
dsv  dq  Atla*  UAd  Eptatropticui  yod  der  Ocdpauliwioq,"  ArMr 
Jir  AmmL  u.  Pkyi.,  Anat.  Abh,  |H6).  It  bu  mon  irccnliy  bRn 
■Inn  liy  Levi  that  the  lane  thinf  ii  tnH  for  man.  K.  Ccccnbauir 
kaa  poJBted  out  that  the  primitive  menlnnoiH  tkuU  dnwi,  in  Itw 
dkvdal  reyion.  b^qb  of  mctameric  Ktmeatation  in  tlw  way  in  vhtch 
(Ik  craoial  nerva  pietc  the  dun  matet  one  behind  the  oihcr. 
Theie  legiiMDta.  bomvir,  liad  loM  their  dittJoctDcm  even  befon  tiK 
caitibcinoiBcnDiDiB  had  beomw  dcMilopciL  b  that  there  b  bo  real 
■Efinatal  value  in  the  deraati  of  thii.  Mill  taa  b  tboee  of  the  bony 
■biB.  The  only  plan  in  which  wniaital  eleiaeati  can  be  dia- 
dafinbed  ia  in  the  ocdpilal  region,  wbich  b  in  itruRure  Iraaiitional 
bHsen  Ihe  head  and  vtrtebnl  coltinin.    Tbc  aolcichord.  It  hai 


pojdn  up  throo^  th 

cartibceare  lonr'-'   ~ 

capHiiea.  which 

tnthtr^ai  cartilAtKS  or  trahtc 

paiBa-/i»ii/apaJ  carnal  by  which  Ij 

bio-  on.  aa  they  grow,  they  fan  tofethcr  and  cur  off  (he  pituitary 
body  from  the  pturynx.  By  ilieir  growth  outward  tbFy  form  tbc 
floor  of  the  prechordal  pan  of  tiK  chondro-ctanium,  h  that  fnHn 
than  ia  dev^t^sed  that  pan  of  tbc  cartiUginoui  iktill  wfiich  will 
later  oa  be  pan  of  the  bauphcootd.  the  pretpbcDoid,  orbito- 
■Dheooid  aad  aU^rficnaid  refiou.  It  hai  hltlieno  ban  aaumRl 
tliat  tU>  Pimeaa  bdd  good  for  man.  but  recent  reaarch  diowi  that 
the  anterior  part  of  the  bax  of  the  ikull  choodnfiet  in  the  (ame 
n.  th.i  L-«  •nqcan  on  a  pood  and  thai  the  tnli«ulu  are  ii  no 

octiirea.    ChondriBcalion  of  the 

if  Ihe  parti  of  the  iliiill  behind,  i 


_.     ..     6rb;io->phFiKid>r^' All- 

■pbenoidi:  W,  latenul  piErypjid  pUtca;  r, 

Fci^iy  to  think  of  the  primitive  A\ 
M  dcepret  layer  pcrwniw  ai  ihe  di 

lie  duadro^ruium.  which  onifiei  I.  

dal  lays'  doK  to  Ihe  (ion  or  mucout  memb 
'hich  uc  bgiiia  of  the  viull  and  wpcrfida] 


rhrv     are     dcrrnal 
I  parable  to 


of  the  olfactory 


Along  the  middle  line  of 
tbc  baae  of  Ibe  (Lull  Ihe 
■ame  pn^reia  of  oanhca- 
tion  from  behind  forward 

the  baaiocd^Ial  appear 
about  the  liith  week,  for 

•pcirDwl  in  the  Icalh, 
while  the  lateral  mail  ot 
the  ethmoid  doei  not  oaaify 
till  the  flflh  month  and 
the  meaethmoM  not  until 
tbe  fint  year  of  extra- 
part  cj  the  base  the  ei- 
oaijJtala  and  alitphenoida 
begin  to  ouify  about  the 
eiriith  week  and  the  pre- 

aliifdienoid     tbprr     if    a 


«^    l?" 


.  r.   Fi» 


lory  or  fitriotie  tapiide.  lilre  the  o 

I  has  four  cenirea   fpro-otic,  e^rioi 

lich  da  not  come  until  ihoElth  monl 

1>  of  Ihe  chondrocranium  do  pot  o 

Hplal  cartiUge  of  the  ooie,  whilr.  as  has  bf 
,  a  bulfer  of  cartilage  pcniilfl  brlwevn  Ibc  bai 


t,  and  ii  wiU  be  Sill  m 


be  looLed  al.  thai 
Ik  bonei  of  (he  aduLi 


in  man  doet  not  oHify  except 

SvtE^ndi^i'iili'm'or'^neS 
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external  auditory  meattts  is  formed  by  die  ontgiowth  of  the  tym- 
panic ring  (fig.  9,  o)  which  u  probably  part  of  the  first  visceral 
arch  (see  Skblbton,  Visceral);  the  squamosygomatic  part  is  a 
dermal  bone,  while  the  stybid  process  is  a  part  oil  the  second  visceral 
arch. 

The  mastoid  process  Js  not  present  at  birth,  but  appears  about  the 
second  year  and  becomes  pneumatic  about  puberty.  From  what 
has  been  seen  of  the  skull  bones  in  the  above  necessarily  concen- 
trated and  abridged  account,  it  is  obvious  that  they  do  not  corre- 
spond to  the  traces  of  segmentation  as  indicated  by  the  cranial 
nerves,  and  for  this  and  other  reasons  the  '*  vertebrate  theory  of  the 
akuU  "  is  no  longer  believed  is. 

For  further  details  and  references  see  Quain's  Anatomy  (London, 
1908):  Cunningham's  Anatomy  (Edinburgh,  1906);  The' Deodop' 
wunt  of  the  Human  Body,  J.  P.  McMurrich  (London,  1906). 

Comparatioc  Anatomy m 

In  this  section  only  those  parts  of  the  skull  which  form  the  covering 
for  the  brain  and  the  capsules  for  the  olfactory  and  auditory  apparatus 
are  considered.  Those  parts  of  the  face  and  jaws  which  are  developed 
in  connexion  with  the  visceral  arches  are  dealt  with  in  the  article 
Skblbton  {Visceratj.  In  the  Acrania  (Arophioxus)  the  enlarged 
anterior  end  of  the  nerve  cord  is  merely  surrounded  by  fibrous  tissue 
continuous  with  the  sheath  of  the  rest  of  the  nerve  cord;  there  is 
therefore,  in  a  sense,  no  true  cranium. 

In  the  Cydostomata  (bags  and  lamprejrs)  a  cartflaginous  cranium 
b  developed,  the  anterior  part  of  whicn  forms  an  unpaired  olfactory 
capsule  connected  with^  the  rest  of  the  cranium  by  fibrous  tissue 
only.  In  the  floor,  just  in  front  of  the  anterior  end  of  the  notocho^, 
an  aperture,  the  ban-cranial  Jfontandle,  remains  unchondrified  for 
the  passage  of  the  intuitary  diverticulum  into  the  skull. 

In  the  Elasmobranchii  (sharks  and  rays)  and  Holoc^hali 
(Chimaera)  among  the  fishes  the  skull  is  still  a  complete  cartilaginous 
box,,  though  calcincatioa  of  the  cartilage  often  takes  place.  Taking 
the  skull  of  the  dogfish  as  a  type,  two  large  olfactory  capsules  are 
seen  in  front,  and  Jbehind  these  the  cranial  brain-box  is  narrowed, 
being  excavated  at  its  sides  for  the  great  orbits.  More  posteriorly 
the  auditory  capsules  widen  the  skull,  and  on  the  pmterior  (caudal) 
aspect  the  foramen  magnum  b  seen  with  an  occipital  condyle  on 
each  side  of  it  for  the  first  vertebra  to  articulate  with.  On  the 
upper  (dorsal)  surface  of  the  skull  are  two  apertures  in  the  middle 
line;  the  more  anterior  of  these  b  sometimes  called  the  anterior 
lontaneUe,  though  it  has  nothing  to  do  with  the  bregma,  described 
in  man's  skull,  but  forms  a  rudimentary  median  orbit  for  the 
pineal  eye  (see  Brain).  The  posterior  fontanelle  b  a  depression- 
which  leads  into  two  lateral  tubes,  each  of  which  passes  into 
the  auditory  capsule  and  b  known  as  an  aqueductus  vulibuli 
(see  Ear). 

s  In  the  cartibginous  ganoid  fishes^  (stargeon),  which,  like  the 
ebsmobranchs,  are  of  great  antiquity,  the  cnondro-cranium  is 
partly  ossified^  so  that  ali-  and  orbico-sphenoids-  are  found;  in 
addition  to  this  a  brge  number  of  dermal  bones  have  made  their 
appearance,  such  as  nasals,  frontals,  parietals,  supra  and  post  tem- 
porals, while  in  the  roof  of  the  mouth  and  pharynx  a  long  membrane 
Done,  the  paraspkenoid,  is  formed,  and  lies  ventral  to  and  strengthens 
the  cartibginous  base  of  the  skull.  It  will  be  noticed  that  these 
fish  are  important  morphological  landmarks,  because  in  them  the 
almost  uncnanged  chondro<ranium  coexists  with  a  dermal  ecto- 
cranium. 

.  In  the  bony  ganoids  such  as  the  "  bow  fin  **  (Amb)  the  dermal 
bones  are  still  more  numerous  and,  among  others,  squamosals,  pro- 
otics  and  exoccipitab  appear.  These  fish  are  also  remarkable  for  a 
fusion  of  the  anterior  part  of  the  vertebral  column  with  the  occipital 
region  of  the  skull,  an  arrangement  recalling  Froriep's  observations 
on  the  skull  of  the  calf  embryo  mentioned  in  the  section  on  em- 
bryology. 

In  the  bony  fishes  (Teleostei)  the  membrane  or  dermal  bones  are 
still  more  numerous,  and  many  of  them  are  unrepresented  in  the 
mammaKan  skull,  while  others,  which  are  there  quite  rudimentaiy, 
are  very  brge.  The  chondro-cranium  tends  to  disappear  in  the 
vault,  but  the  base  b  fully  ossified.  Among  other  cartibge  bones 
the  five  ossifications  of  the  auditory  capsule  are  seen,  the  pro-,  epi-, 
opisth-,  ptcr-  and  sphen-otics,  all  of  which  are  found  as  centres  of 
ossification  in  man.  In  the  cod,  for  exampb,  the  sphenotic,  which 
is  represented  in  man  by  the  littb  lingub  sphenoidalis,  b  larger  than 
the  alisphenotd. 

In  the  Dipnoi  (mud-fish)  the  chondro-cranium  b  very  slightly 
ossified,  only  exoccipitab  being  found,  but  there  b  the  same  coales- 
cence with  anterior  vertebrae  which  was  noticed  in  the  ganoids. 
Dermal  bones  are  plentiful. 

In  the  Amphibb  the  chondro-cranium  persists  and  b  only  osafied 
in  front  by  the  girdle  bone  or  sphenethmoid,  and  behiml  by  the  pro- 
otics  and  exoccipitab,  the  btter  of  which  bear  the  two  condyles. 
The  anterior  fontanelle  b  well  marked  in  the  chondro-cranium,  but 
is  completely  overlaid  and  concealed  by  the  dermal  fronto-parietals. 
The  membrane  bones  though  brge  are  much  less  numerous  than  in 
the  bony  fishes. 

In  the  Reptilb  the  skull  varies  immensely  in  the  different  orders, 
but  speaking  broadly,  the  chondro<ranium  b  less  dbtinct  than  in 


the  Amphibia,  except  in  the  etSunoidal  region.  In  tlie  base  of  tiit 
skull  the  bastoccipital  and  basbphenoid  are  tending  to  replace  the 
membranous  parasphenoid,  and  instead  of  two  exocdpital  condyles 
only  one  in  the  mid  line  b  present,  though  thb  in  many  forms  {e.g. 
Chelonb)  consisU  of  three  parts,  a  median  borne  on  the  basioccipital 
and  two  bteral  on  the  exoccipitab.  The  parieral  foramen  b  usually 
definitely  marked  in  the  dermal  part  of  the  skull  and  forms  a  median 
orbit  for  the  pineal  cy»;  thb  is  especially  the  case  in  the  Lacertilia 
(lizards).  Except  in  the  Ophidb  (snakes)  and  Arophiibaenidae 
(worm-like  lixards)  there  is  a  fibro-cartibginous  septum  between 
the  orbits  so  that  the  cranial  cavity  does  not  reach  torward  to  the 
ethmoidal  r^on.  The  pro-,  epi-  and  opisth-otic  bones  are  all 
developed,  but  the  epiotic  usually  fuses  with  the  supra-ocdpital  and 
the  Ofnsthotic  with  the  exocdpitaL 

In  the  Crooodilb  the  first  attempt  at  pneumatidty  b  seen  in  the 
basisphenoid,  which  is  traversed  by  a  complicated  system  oi  Eus- 
tachbn  passages  leading  eventually  to  the  tympanum.  In  the  class 
Aves  the  genoal  scheme  of  the  reptilbn  skull  is  maintained,  thoi^h 
the  bones  fuse  together  very  early,  thus  obliterating  the  sutures 
between  them.  Almost  all  of  them  have  air  in  their  interior,  and 
so  are  said  to  be  pneumatic 

The  single  ocapital  condyb,  if  looked  at  in  a  young  specimen,  b 
seen  to  consist  of  a  basioccipital  and  two  exoccipital  dementa. 
though  these  are  indistinguishable  in  the  adult.  The  paFaspfacaootd 
is  represented  by  a  broad  pbte  which  b  called  the  basitemporaL 
The  pro-,  epi-  and  opbth-otic  bones  fuse  together  to  form  the 
auditory  capsule. 

In  the  MammaUa  the  calvarb  varies  considerably  in  the  different 
orden,  the  characteristic  features  being  best  marked  in  adult  maka. 
Usually  the  different  bones  are  interlocked  by  sutures,  as  in  man. 
Until  adult  life,  but  in  some  orders  (f  .g.  Monotremata,  Edentata  and 
Camivora)  they  fuse  together  quite  eariy. 

In  the  basicranium  the  cartilage  bones  presphenotd.  basisphenoid, 
and  basioccipital,  are  so  well  developed  that  the  parasphenoid  has 
disappeared.  In  the  basisphenoid  01  the  rabbit  the  cranio-pharyn- 
seal  canal  (see  sectbn  on  embryology)  persbu  aa^a  foramen  at  the 
bottom  of  the  pituitary  fossa.  In  the  lower  orden  the  face  lies  well 
in  front  of  the  Drain  case,  as  it  does  in  reptiles  and  ami^ibiana,  but 
as  the  Primates  are  reached  the  increasing  siie  of  the  calvazia  caosea 
it  to  overiie  the  face.  Many  of  the  bones  are  pneumatic,  the  procesa 
reaching  its  maximum  in  the  elephant  and  the  adult  male  gorilla. 
The  perbtic  capsule  blends  with  the  squamond  and  tympanic  to 
form  the  petrous  bone,  though  it  b  practically  only  in  man  that  the 
second  visceral  arch  osufies  on  to  tnb  as  a  styloid  process.  There 
are  usually  two  occipital  condyles  whkrh  have  basi- and  exocdpital 
elements,  though  there  are  many  mamnub  in  which  there  b  one 
large  crescentic  condyle  surrounding  the  anterior  half  of  the  foramen 
magnum. 

(Ossification  of  the  pmxesses  of  the  dura  mater  occure  in  the 
tentorium  cerebelli  of  the  candvora  and  in  tlM  falx  cerebri  of  the 
omithoihynchus  and  porpoise.  The  orbits  are  in  most  manunals 
continuous  with  the  temporal  fossae.  Sometimes,  as  in  many  of 
the  ungubtes  and  in  the  lemurs,  they  are  outlined  by  a  bony  ring, 
but  it  18  not  until  the  higher  Primates  are  reached  that  the  two 
cavities  are  shut  off  and  even  then  a  vestige  of  their  original  con- 
tinuity remains  in  the  spheno-maxillary  finure. 

For  further  details  see  W.  H.  Flower,  Osteology  of  Ike  Mammalia 
(London,  1885} ;  S.  H.  Reynolds,  The  VerUbraU  SkdeUm  (Cambridge, 
1897);  R.  Wiedersheim:  C  Gegenbaur,  Verdeick.  Anal,  der 
WtrbeUkiere  (Leipiig.  1901).  (F.  C.  P.) 

CSANIAL  SURGKSY 

Surgery  of  the  SkuH. — Fractures  of  the  vault  of  the  skull  may 
occur  without  the  bone  being  driven  in  to  compress  the  brain, 
and  in  such  cases  their  exbtence  may  be  revealed  only  after 
death.  But  if  there  b  also  a  severe  scalp  wound  the  line  of 
fracture  may  be  traced  in  the  bare  bone  as  a  thin  red  crack. 
"  Think  lightly,"  said  the  old  physician,  "  of  no  injury  to  the 
head."  The  patient  with  a  suspected  fracture  of  the  skull  is 
put  to  bed  in  a  dark,  quiet  room,  and  he  b  watched.  It  may 
be  that  the  crack  has  extended  across  a  bony  groove  in  which 
an  artery  b  running,  and,  the  artery  being  torn,  haemorrhage 
may  take  pbce  within  the  skull  and  the  symptoms  of  compression 
of  the  brain  may  supervene.  Experiments  upon  the- lower 
animals  have  taught  the  surgeon  how  to  recognize  the  exact 
spot  at  which  the  compression  b  situated.  One  set  of  muscles 
after  another  being  thrown  out  of  work  in  regular  order,  he  knows 
exactly  where  the  bleeding  b  going  on,  so,  having  made  a  hole 
in  the  skull  by  trephining,  he  turns  out  the  clot  and  secures  the 
leaking  vessel 

Compression  of  the  brain  may  be  the  direct  and  immediate 
result  of  a  head-injury,  a  piece  of  the  vault  of  the  skull  being 
driven  in,  and  a  local  or  a  general  paralysis  of  muscles  being  at 
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once  observed.  In  addition  to  th^  muscular  paialyiis,  which 
may  enabk  the  sui^eoa  to  localize  the  spot  at  which  there  is 
pressure  upon  the  brain,  there  is  the  grave  symptom  of  coma 
or  insensibility.  And,  as  in  deep  sleep,  there  is  often  loud 
snoring,  due  to  the  vibration  of  the  paralysed  soft-palate.  The 
heart  Mng  loaded  with  imperfectly  aerated  blood,  the  face  is 
dusky  or  livid,  and  the  pulse  is  slow  and  fulL  No  notice  is  taken 
by  the  man  of  a  loud  shout  into  his  ear,  and  on  the  surgeon 
raising  his  e3relids  the  pupils  are  found  dilated  and  fixed,  which 
sgnifics  that  the  reflex  to  light  is  lost— a  very  grave  sign. 
There  may  be  complete  paralysis  of  one  side  or  of  both  sides  of 
the  body.  Not  only  may  the  pressure  of  a  blood-dot,  an  abscess, 
a  foreign  body  (such  as  a  bullet)  or  a  depressed  piece  of  the  skull- 
wall  give  rise  to  coma,  but  so  may  a  syphilitic,  a  malignant 
or  an  innocent  tumour,  and  in  cases  in  which  the  administration 
of  iodide  of  potassium  fails  to  afford  relief,  the  operation  of 
trephining  may  perhaps  be  resorted  to,  as  giving  the  only  chance 
of  recovery.  At  regards  treatment — short  of  trephining — it 
may  be  advisable  to  relieve  the  heart  by  bleeding.  Inasmuch 
as  the  reflex  actions  are  in  abeyance,  it  wQl  be  necessaiy  to  have 
the  bladder  regularly  emptied.  The  man  should  be  placed 
on  his  side  in  bed,  so  that  his  tongue  may  not  fall  back  and 
choke  him,  and  if  it  is  thought  inadvisable  to  bleed  him,  a  full 
dose  of  calomel  should  be  administered. 

For  the  operation  of  trq>hining,  the  head  is  shaved  and  the 
skin  rendered  aseptic,  a  large  horse-shoe  flap  is  then  turned 
down  and  the  skull  laid  bare.  With  an  instrument  on  the  principle 
of  a  centre-bit,  a  disk  of  bone  of  the  size  of  a  florin,  a  crown  or 
a  napkin-ring — or  even  larger — is  then  taken  out  of  the  skull 
wall,  and  the  dura  mater  is  opened  up  if  the  cause  of  the  compres- 
sion b  beneath  it;  otherwise,  on  the  disk  of  bone  being  removed, 
the  particular  condition  is  dealt  with  without  opening  the  dura 
mater.  When  the  clot  or  the  tumour,  or  whatever  it  is,  has  been 
removed,  the  dak  of  bone  which,  during  the  operation,  has  been 
kept  in  a  warm  liquid,  is  cut  up  into  pieces  which  are  put  back 
into  the  opening  and  the  skull  flap  is  brought  up  into  its  proper 
position. 

Fiactures  of  the  base  of  the  skull  are  always  serious,  in  that 
they  may  run  across  important  nerves  and  large  blood-vessels; 
passing  through  the  roof  of  the  nose,  or  the  ear,  they  may  be 
compound— that  is  to  say,  they  may  communicate  with  air- 
cavities  from  which  pathogenic  germs  may  readily  enter  the 
injured  tissues.  Tlius,  the  dangers  of  sepsis  are  added  to  those  of 
coocossion  or  compressk>n  of  the  brain.  Fractures  of  the  base  of 
the  skuU  are  often  associated  with  bleeding  from  the  nose,  mouth 
or  ear,  or  with  extravasation  of  blood  over  the  eyebaU.  Facial 
paralysis  is  the  result  of  the  line  of  fracture  passing  across  the 
bony  <-t»aiiwt>l  in  which  the  seventh  or  facial  nerve  is  running. 
When  the  fracture  passes  across  the  temporal  bone  and  the  middle 
ear,  and  ruptures  the  membrane  of  the  tympanum,  not  only 
blood  may  escape  from  (he  ear,  but  an  apparently  unlimited 
amoant  of  cerebro-spinal  fluid.  In  all  cases  the  ear  should  be 
made  surgically  dean,  and  watch  and  guard  kept  against  the 
entrance  of  septic  micro-oiganisms.  When  the  fracture  extends 
throo^  the  anterior  part  of  the  base  of  the  skuU  this  same 
dear  fluid  may  escape  from  the  nose.  In  both  cases  its  appearance 
implies  that  the  dura  mater  has  been  lacerated  and  the  sub-dural 
apace  opened. 

Coooiasion  of  the  brain  (stunning)  may  result  from  a  blow 
opoa  the  head  or  from  a  fall  from  a  height.  The  symptoms 
may  be  those  of  a  mere  giddiness,  and  a  feeling  of  stupidity, 
idiidi  may  quickly  pass  off,  or  they  may  be  those  of  severe  shodc 
(see  Sbock).  The  person  may  die  from  the  concussion,  or  he  may 
ilowiy  or  quickly  recover.  The  insenability  may  be  for  a  time 
complete.  The  pulse  may  be  small,  quick  and  imperceptible,  and, 
no  blood  bdng  pumped  up  by  the  enfeebled  heut,  the  face  will 
be  pale  and  the  surface  of  the  body  cold,  "l^ie  respiratory  move- 
ments are  likdy  to  be  sighing  and  shallow,  or  scarcely  perceptible. 
As  a  rule,  the  pupils  react  to  light,  contracting  as  the  lids  are 
Tliis  shows  that  the  light-reflex  is  not  iMt,  and  b  a  good 
One  of  the  first  signs  of  returning  consciousness  is  that 
the  person  vomits,  and  after  this  he  g^ually  comes  round. 


As  a  result  of  the  hijury,  however,  he  may  remain  irritable,  and 
liable  to  severe  headaches  or  to  lapses  of  memory. 

Surgery  of  the  Brain. — ^Abscess  of  the  brain  is  most  likdy  to  be 
the  result  of  extension  inwards  of  septic  inflammation  from 
the  middle  ear,  or  of  a  fracture  of  the  skull  which  passes  across  the 
aural,  nasal  or  pharyngeal  air-space,  giving  the  opportunity  for 
the  entrance  of  the  germs  of  suppuration.  As  the  collection  of 
pus  forms,  persistent  headache  is  complained  of  together  with, 
perhaps,  localized  pain  or  tenderness.  A  constant  feature  of 
intra-cranial  pressure,  wheth<er  the  result  of  tumour  or  of  abscess, 
is  the  presence  of  headache  and  of  vomiting.  Later  the  patient 
becomes  drowsy.  On  looking  into  the  back  of  the  eyeball  by  the 
ophthalmoscope,  it  is  noticed  that  the  optic  nerve  is  congested 
("  choked  ")>  the  result  of  the  increased  intra-cranial  pressure. 
The  pulse  becomes  strangdy  sk>w,  and  is  apt  to  drop  a  beat 
now  and  then.  The  temperature  is  high.  The  patient  may  have 
attacks  of  giddiness,  and  he  is  subject  to  fits  of  an  epileptic 
nature;  growing  steadily  worse,  he  may  be  found  paralysed  on 
one  side,  or  on  both  sides,  and,  becoming  insensible,  may  pass 
away  in  the  deep  sleep  known  as  coma. 

The  symptoms  of  tumour  of  the  brain  are  much  Kke  those  of 
abscess,  though  they  come  on  more  slowly  and  steadily;  and 
inasmuch  as  the  disease  is  not  septic,  the  temperature  may  be 
undisturbed,  or  but  little  raised  above  normal.  In  the  case  of  the 
abscess  or  the  tumour  bdng  on  the  left  side  of  the  brain,  and 
involving  the  speech  centre  (Broca's  convolution),  the  patient 
becomes  aphasic. 

Tumours  of  the  brain  are  likdy  to  be  saroomatous(8ee  Ganges)  , 
but  they  may  occur  as  the  result  of  tuberculous  or  syphilitic 
deposit,  or  of  infection  by  the  ova  of  the  dog's  tape-worm — 
hydatid  cyst. 

In  cases  of  suspected  cerebral  tumours  in  which  there  is  even 
a  bare  possibility  of  the  patient  having  been  the  subject  of 
syphilis,  iodide  of  potassium  is  prescribed  in  large  doses.  Indeed, 
whilst  waiting  the  devdopment  of  further  symptoms  in  any 
obscure  case,  it  is  usual  to  try  the  effect  of  this  drug,  the  good 
influence  of  which  is  by  no  means  confined  to  cases  of  syphilis. 
If  in  spite  of  the  administration  of  the  iodide  the  symptoms 
are  increasing,  the  question  of  opening  the  skull  and  exploring  the 
region  may  arise.  Before  the  days  of  anaesthetics  and  of  anti- 
septics such  a  procedure  could  scarcdy  have  been  considered, 
but  now  the  operation  can  be  undertaken  in  suitable  cases  with  a 
good  hope  of  success. 

If  the  case  be  one  of  abscess  secondary  to  disease  of  the  middle 
ear,  the  skull  will  probably  be  opened  in  the  continuation  of  the 
operation  by  whidi  the  septic  disease  in  the  temporal  bone  was 
deared  away,  the  aperture  having  been  enlarged  by  the  use  of  the 
trephine,  gouge  or  chiseL  The  side  of  the  head  is  shaved  and 
rendered  aseptic  before  the  operation  is  begun,  and  when  the 
dura  mater  has  been  incised  search  is  made  for  pus  by  the  use 
of  a  grooved  director.  Pus  having  been  found,  the  cavity  is 
treated  by  gentle  irrigation  and  drainage.  When  the  operation  is 
undertaken  for  a  cerebral  tumour  the  whole  of  the  head  is  shaved 
and  the  skin  duly  prepared,  so  that  the  operation  may  be  canied 
out  with  the  least  possible  risk  of  the  occiurrence  of  sqKis.  A 
large  horse-shoe  incision  having  been  made,  the  flap  of  skin  and 
musde  is  turned  down,  and  a  disk  of  the  skull-wall,  about  2  in. 
in  diameter,  is  removed  by  a  trephine,  worked  by  dectridty  or  by 
the  hand.  The  thick  covering  of  the  brain,  the  dura  mater,  is 
thus  exposed,  and  if  the  presence  of  a  tumour  (or  an  abscess) 
has  caused  an  excess  of  intra-cranial  pressure,  the  membrane 
will  bulge  into  the  opening.  The  dura  mater  is  then  incised  and 
turned  down,  and  if  the  tumour  is  upon  the  cortex  of  the  brain, 
and  not  too  extensive,  it  is  taken  away.  It  may  be  necessary, 
however,  to  enlarge  the  caning  made  in  the  skuU,  and  to  brei^ 
through  a  considerable  mass  of  brain-tissue  bdore  the  tumour 
can  be  removed.  Bleeding  having  been  arrested  by  pressure  with 
a  firm  {dug  of  gauze,  a  soft  drainage  tube  b  introduced  and  the 
dura  mater  b  stitched  in  position.  The  dbk  of  bone  (which,  since 
its  removal,  has  been  kept  in  some  salted  warm  water)  may  be 
replaced  before  the  horse-shoe  flap  b  stitched  in  position,  a  notch 
having  been  cut  in  its  border  to  alkyw  for  the  drainage.    In  some 
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cases  the  large  hone-shoe  flap  is  so  made  as  to  indude  a  part  of  the 
bony  wail  of  the  slcull.  The  flap  of  bone  is  shaped  by  wire  saws 
and  then  forcibly  broken  out  by  elevators. 

The  general  result  oi  operations  for  the  removal  of  tumours  of 
the  brain  is  far  from  being  satisfactory.  But  it  must  be  remem- 
bered that  without  operation  the  outlook  is  without  hope.  In- 
asmuch as  many  of  the  tumours  are  destitute  of  a  limiting  wall, 
a  considerable  mass  of  brain-tissue  has  to  be  traversed  in  order 
to  remove  the  growth,  and  the  ultimate  result,  so  far  as  the 
impairment  of  functions  is  concerned,  Is  a  serious  disappoint- 
ment. If,  however,  the  tumour  is  found  to  be  encapsuled,  its 
removal  is  sometimes  quite  easily  effected,  and  perfect  recovery 
is  then  likely  to  be  the  result.  (£.  O.*) 

SKUNK  (probably  derived  from  "  Seecawk,"  the  Cree  name 
for  the  skunk;  another  form  given  is  "  seganku  "),  an  evil- 
smelling  North  American  carnivorous  mammal.  Its  existence 
was  first  notified  to  European  naturalists  in  1636,  in  Gabriel 
Sagard-Theodat's  History  of  Canada,  where,  in  commencing  his 
account,  he  describe^  it  as  "  enfans  du  diable,  que  les  Hurons 
appelle  Scangaresse,  .  .  .  une  beste  fort  puante,"  &c  This 
shows  in  what  reputation  the  skunk  was  then  held,  a  reputation 
which  has  become  so  notorious  that  the  mere  name  of  skunk  is 
one  of  opprobrium.  The  skunks,  of  whom  there  are  sevend 
spedes,  arranged  in  three  genera,  are  members  of  the  fanuly 
MusUlidae  (see  Carmivosa).  The  common  skunk  {Mephitis 
mephilica)  is  a  native  of  North  America,  extending  from  Hudson 
Bay  to  the  middle  United  States.  It  is  a  beautiful  animal,  about 
the  size  of  a  cat,  though  of  a  stouter  and  heavier  build,  with  rich 
lustrous  black  fur,  varied  on  the  back  by  a  patch  or  streak  of 
white.  The  muzzle  is  long  and  pointed,  the  eyes  are  sharp  and 
bead-like,  and  the  grey  or  white  tail  is  long  and  unusually  bushy. 
The  premolars  number  f  . 

The  following  account  of  the  skunk  Is  extracted  from  Dr  C.  H. 
Merriam's  Mammals  oj  the  Adirondach  Region,  New  York,  1884: 

"  The  skunk  preys  upoA  mice,  salamandera,  frogs  and  the  eggs 
of  birds  that  oest  on  or  within  reach  from  the  ground.  At  times 
he  eats  carrion,  and  if  he  chances  to  stumble  upon  a  hen's  nest  the 
eges  are  liable  to  suffer;  and  once  in  a  while  he  acquires  the  evil 
habit  of  robbing  the  hen-roost,  but  as  a  rule  skunks  are  not  addicted 
to  this  vice.  Of  ^1  our  native  mammals  perhaps  no  one  is  so  uni- 
versally abused  and  has  so  many  unpleasant  thmgs  said  about  it  as 
the  innocent  subject  of  the  present  btography;  and  yet  no,  other 
species  is  half  so  valuable  to  the  farmer.  Pre-eminently  an  insea- 
eater,  he  destroys  more  beetles,  Raashoppos  and  the  like  than  all 
our  other  mammals  together,  and  in  addition  to  these  he  devours 
vast  numbers  of  mice. 

"  He  does  not  evince  that  dread  of  man  that  b  so  manifest  in  the 
vast  majority  of  our  mammals,  and  when  met  durine  any  of  his 
drcumambulations  rarely  thinks  of  running  away.  He  is  alow  in 
movement  and  deliberate  in  action  and  does  not  often  hurn^  him- 
self in  whatever  he  does.  His  ordinary  gait  is  a  measured  walk, 
but  when  pressed  for  time  he  breaks  mto  a  low  shuffling  gallop. 
It  is  hard  to  intimidate  a  skunk,  but  when  once  really  fnentened 
he  managei  to  get  over  the  ground  at  a  veiy  fair  i>ace.  ^  Skunks 
remain  active  throughout  the  greater  part  of  the  year  in  this  rnjon, 
and  hibernate  only  during  the  severest  portion  (M  the  winter.  They 
differ  from  most  of  our  hibernating  manlmals  in  that  the  inactive 
period  is  apparently  dependent  solely  on  the  temperature,  while  the 
mere  amount  of  snow  has  no  influence  whatever  upon  their  move- 
ments. 

"  Skunks  have  large  families,  from  dx  to  ten  ywmg  being  com- 
monly raised  each  season;  and  as  a  rule  they  all  live  in  the  same 
hole  until  the  following  spring." 

The  overpowering  odour  which  has  brought  the  skunk  into 
such  notoriety  arises  from  the  secretion  of  the  anal  glands. 
These  glands,  although  present  in  all  Mustdidae,  are  especially 
devdoped  in  skunks,  but  are  so  entirely  under  control  that  at 
ordinary  times  these  animals  are  deanly  and  free  from  sihell. 
Similar  glands  are  possessed  by  nearly  all  Camlvora,  but  in 
the  skunks  are  enormously  enlarged,  and  provided  with  thick 
muscular  coats.  The  secretion — often  propelled  by  the  musdes 
surrounding  to  a  distance  of  from  8  to  12  ft. — is  a  dear  yellowish 
liquid,  with  a  marvellously  penetrating  ammoniacatand  nauseous 
smell.  Dr  Merriam  writes, "  I  have  known  the  scent  to  become 
strikingly  apparent  in  every  part  of  a  weU-dosed  house,  in  winter, 
within  five  minutes  after  a  skunk  had  been  killed  at  a  distance  of 
more  than  a  hundred  yaxds^"  and.  UAdfir.  CavQurable  conditions 


it  may  be  percdved  at  a  distance  of  more  than  a  mile.  Instances 
are  also  on  record  of  persons  having  become  unconscious  after 
inhaling  the  smelL 

The  long-tailed  skunk  {M.  macrwra),  a  native  of  central  and 
southern  Mexico,  differs  from  the  typical  spedes  by  having  two 
white  stripes  along  its  sides,  and  by  its  longer  and  bushier  taiL 
The  little  striped  skunk  {SpilogaU  pntonus)t  found  in  the  southern 
United  States,  and  ranging  southwards  to  Yucatan  and  Guate- 
mala, is  smaller  than  M.  mephiiica,  and  marked  with  four  inter- 
rupted longitudinal  white  stripes  on  a  black  ground.  There  are 
likewise  differences  In  the  skull;  and  this  spedes  is  also  distin- 
guished from  other  skunks  by  its  arboreal  habits. 

The  conq>atl  {Conepatus  mapurito)  represents  a  third  genos, 
with  several  spedes,  confined  to  tropical  and  South  America. 
In  this  group  there  is  one  pair  less  of  premolars  (p.  }) ;  the  build 
is  heavier  than  in  Mephitis;  the  snout  and  head  are  more  pig- 
like, and  the  nostzHs  open  downwards  and  forwards  instead  of 
latoally  on  the  sides  of  the  muzzle.  (O.  T.;  R.  L.*) 

SKY  (M.  £ng.  shie,  doud;  O.  Eng.  skua,  ihade;  connected 
with  an  Indo-European  root  shu,  cover,  whence  "  scum,"  Lat. 
ohscurus,  dark,  &c),  the  apparent  covering  of  the  atmoq>here, 
the  overarching  heaven. 

The  Colour  of  the  Sky, — ^It  Is  a  matter  of  common  observation 
that  the  blue  of  the  sky  is  highly  variable,  even  on  days  that  are 
free  from  clouds.  The  colour  usually  deepens  toward  the  zenitli 
and  also  with  the  devation  of  the  observer.  It  is  evident  that 
the  normal  blue  is  more  or  less  diluted  with  extraneous  white 
light,  having  its  origin  in  reflections  from  the  grosso-  partides 
of  foreign  matta  with  which  the  air  is  usually  charged.  Closdy 
associated  with  the  colour  is  the  potartMation  of  the  light  from 
the  sky.  This  takes  place  in  a  plane  passing  through  the  sun, 
and  attains  a  maximum  about  90**  therefrom.  Under  favouraUe 
conditions  more  than  half  the  light  is  polarized. 

As  to  the  origin  of  the  normal  blue,  very  discrepant  views  have 
been  hdd.  Some  writers,  even  of  good  reputation,  have  hdd 
that  the  blue  is  the  true  body  cdour  of  the  air,  or  of  some  in- 
gredient in  it  such  as  ozone.  It  is  a  suffident  answer  to  remaA 
that  on  this  theory  the  blue  would  reach  its  maximum  devdop- 
ment  in  the  colour  of  the  setting  sun.  It  should  be  evident  that 
what  we  have  first  to  explain  is  the  fact  that  we  recdve  any 
light  from  the  sky  at  alL  Were  the  atmosphere  non-existent 
or  absolutdy  transparent,  the  sky  would  necessarily  be  black. 
There  must  be  something  capable  of  refieding  light  in  the  wider 
sense  of  that  term. 

A  theory  that  has  recdved  much  support  In  the  past  attributes 
the  reflections  to  thin  bubbles  of  water,  similar  to  soap-bubbles. 
In  which  form  vapour  was  supposed  to  condense.  According 
to  it,  sky  blue  woidd  be  the  blue  of  the  first  order  in  Newton's 
scale.  The  theory  was  developed  by  R.  Clausius  {Pogg.  Ann, 
vols.  73,  76,  88),  who  regarded  it  as  meeting  the  requirements  ctf 
the  case.  It  must  be  noticed,  however,  that  the  angle  of  maxi- 
mum polarization  would  be  about  76**  instead  of  90^ 

Apart  from  the  difficulty  of  seeing  how  the  bubbles  could  arise, 
there  Is  a  formidable  objection,  mentioned  by  E.  W.  BrUcke 
{Pogg.  Ann.  88,  363),  that  the  blue  of  the  sky  is  a  much  richer 
colour  than  the  blue  of  the  first  order.  Brilcke  also  brought 
forward  an  experiment  of  great  Importance,  in  which  he  showed 
that  gum  mastic,  predpitated  from  an  alcoholic  solution  poured 
into  a  large  quantity  of  water,  scatters  light  of  a  blue  tint.  He 
remarks^  that  it  Is  Impossible  to  suppose  that  the  partides  of 
mastic  jire  In  (he  form  of  bubbles.  Another  point  of  great 
Importance  is  wdl  brought  out  In  the  experiments  of  John 
TVndall  {Phil.  Mag.  (4),  137,  388)  upon  clouds  predpitated 
by  the  chemical  action  of  Ught.  Whenever  the  partides  are 
suffidently  fine,  the  Ught  emitted  laterally  Is  blue  In  colour 
and.  In  a  direction  perpendicular  to  the  inddent  beam.  Is 
completely  polarixed, 

AhovLi  the  colour  there  can  be  no  prima  fade  diflSiculty;  for,  as 
soon,  as  the  question  is  raised,  it  Is  seen  that  the  standard  of 
Bnear  dimension,  with  rderence  to  which  the  particles  are  called 
small,  is  the  wave-length  of  light,  and  that  a  given  set  of  partides 
would  (on  any  concdvable  view,  as  to  thdc  mode,  of  actioD> 


produce  a  contlDiu]I]r  incKulng  dlituiliuice  u  «e  piu 
the  ipectnun  towuds  the  won  rcTruiiible  end' 

On  [he  otbn  hand,  Ihit  the  directiOD  of  compleM  poluiutioD 
ihould  be  independent  of  the  nliuting  powa  ol  the  nwtter 
fnmpaiinc  the  daud  bai  been  coniidered  mysteiiota.  Of  coune, 
on  the  Ihony  of  thin  plsiei.  this  direction  would  be  deiermined 
by  Bmilei'i  law;  but,  if  the  puiidn  of  foreign  maiu 
inuli  in  all  their  dimensDns,  tlie  dicunutsocts  *ie  nuteriilly 
diBercnt  fium  thoM  under  wbicb  Brenter'i  Uv  is  ipplicitile. 

The  invQtigntion  of  this  qufBtion  upon  the  clfttlic  solid  theory 
viU  depend  upon  how  ve  suppose  the  solid  to  vary  liom  one 
optical  medium  to  mother.  Tie  slower  propagation  of  light  in 
ps  or  wsto*  than  in  air  or  vacuum  tnay  be  attributed  to  a 
greater  dfoisity,  or  to  a  less  ri^dtty,  in  the  former  esse;  or  we 
may  adopt  the  more  complicated  ftippositkm  that  both  these 
qaantitiH  vary,  subject  only  to  the  condition  which  ratricta  tlie 
ratio  of  velocities  to  equality  with  the  known  refractive  index. 
It  will  presently  sppear  that  the  original  hypothesis  of  Fresnel, 
that  the  rigidity  remains  the  same  in  both  media,  is  the  only  one 
that  can  be  reoHidled  with  the  facts;  and  we  will  therefore 
investigate  upon  this  basis  the  nature  of  the  accondary  waves 
disposed  by  small  partido. 

Conceive  ■  beam  of  plane  poliiiEed  light  to  move  among  a 
nomba  of  particles,  all  unall  compared  with  any  o(  the  wave- 
lengths. Actotding  to  our  hy]>oib«i<,  the  foreign  matter  may  be 
n^ioscd  to  load  the  aether,  so  as  to  increase  its  imrlia  without 
Aiteriog  its  resistance  to  distortion.  If  the  paitidea  were  away, 
the  wave  would  pass  on  unbroken  and  no  light  would  be  emitted 
laterally.  Even  with  the  particles  retarding  the  motion  of  the 
aether,  the  same  will  be  true  if,  to  counterbalance  the  increased 
inertia,  luitable  forces  are  caused  to  act  on  the  aether  at  all 
pnintf  irtiete  tlie  inertia  is  ilteceiL  These  forces  have  the  same 
period  and  direclioa  as  the  undisturbed  luminous  vibrations 
tbemsctTei.  The  Hgbt  actually  emitted  laterally  is  thus  the  same 
■i  would  be  caused  by  forces  exactly  the  opposite  of  tliese  acting 
on  the  medium  otherwise  free  from  disturbance,  and  it  only 
Rinains  to  see  what  the  eSecI  of  such  force  would  be. 

On  account  of  the  smallness  of  the  particle*,  the  forces  acting 
throughout  the  volume  ol  any  individual  particle  are  all  of  the 

Tie  determination  of  the  motion  in  the  aether,  due  to  the  action 
of  a  periodic  force  at  a  given  point,  ia  discussed  in  the  article 
DnTHcnOHOrLniFT(Iii).  Before  qiplying  the  aolution  to  a 
malhematJca]  investigation  of  the  present  question,  it  may  be 
wdl  to  consider  the  matter  Eor  a  few  momenta  from  a  more 
gentsal  point  of  view. 

Id  the  first  place,  there  is  necessarily  a  complete  symmetry 
nnod  the  direction  of  the  force.  The  lUsttirbince,  consisting  i^ 
tiansvcne  vibrations,  is  propagated  ontwaids  in  all  directions 
from  the  centre;  and,  in  consecpience  of  the  symmetry,  the 
direction  of  vibistion  in  any  ray  lis  in  the  plane  conlsining  the 
lay  and  the  ads  of  symmetry;  that  Is  to  say,  the  direction  of 
vihratiou  in  tbe  scattered  or  diffracted  ray  makes  with  the  direc- 
tim  of  vibration  in  the  incident  or  primary  ray  the  least  possible 
an^  The  symmetry  siso  requires  that  the  intensity  of  the 
scattoed  light  should  vanish  for  the  ray  which  would  be  pco- 

diiection  transverse  to  the  ray  from  another.  TTie  appbcation  of 
this  is  obvious.  Suppose,  for  distinctness  of  statement,  that  tbe 
piimary  ray  ia  vertical,  and  that  the  plane  of  vibration  is  that  ol 
the  meridian.  The  intensity  of  the  li^t  scattered  by  a  small 
panide  is  constant,  and  a  maiimumi  for  rays  wliich  Ije  in  the 
vertical  plane  mrming  east  and  west,  while  there  is  na  icaUtred 
ray  aient  Uu  narUi  awf  aalk  lim.  If  the  primacy  ny  Is  un- 
poUriied.  the  light  scattered  north  and  south  Is  entirely  due  to 
that  component  which  vibrates  east  and  west,  and  is  therefore 
ftrfaij  ftariad,  the  direction  of  its  vibration  b«ng  also  east 
and  west.  Similarly  any  other  ray  scattered  boriionlally  t> 
perfectly  poUriied,  and  the  vibration  is  performed  in  the  hori- 
aoutal  plane.  In  other  directions  the  polarixaticm  becomes  leas 
aiHl  less  complete  as  we  approach  the  vertical. 

The  observed  facts  u  to  polariiation  are  thus  readily  explained, 
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The  l^t  scattered  fiom  small  panlcln  Ii  < 
than  the  blue  ol  the  first  order  as  craected  Fr 
From  tbe  general  theory  (see  IvTEarEaaNcn  i 
the  method  of  dimeiulons,  II  b  easy  lo  prove  i 
the  inlHitlty  varies  as  V~<,  inilead  of  \-*. 

The  principle  of  energy  makes  It  clear  that  tbe  light  emitted 
laterally  Is  not  a  new  creatian.  but  only  diveited  from  the  main 
slitani.  If  I  represent  the  Intcmily  oi  the  primary  light  after 
iravenlng,  a  tKL.ifii***  x  of  the  lurtnd  medium,  we  have 

i(i--JHiL-yi, 

where  A  is  a  constant  fadepeDdeot  of  X.   On  latcgcatlon, 

kg(l/IO — Drhi (1) 

if  It  correspond  to  f-0. — a  law  alto^her  rinular  to  that  of  ab- 
■orplion.  and  showing  how  tbe  lifht  tends  to  become  yellow  and 
finally  red  at  Ibe  thfknea  of  the  medium  incRaaes  (fill.  ifdf.. 
1S7T,  4T4  pp.  107, 174). 

Sir  William  AbD»  has  found  that  tbe  above  law  aims  remark- 
ably well  with  his  observations  on  tbe  transmisiiaii  of  light  through 


ic  are  suspended  (Prfc  Bay.  Stc., 


a ^SrcS°S|ht  nrik^  Lett™ 

cooriBnates,  and  let  (he  eapreHon  lor  tl 

r-iin(»(-ti) 


To  obtain  the 
(repreBnti 
he  opposite  of  I 


lave  to  be  applied  to  the  parts  where  the 
D),  in  order  that  the  waves  migbl  pass  OB 

(D'-D]<i'iina/. 

'  which  must  ba  sopposHl  to  set,  the  Faetor 

,  — .    —urae  of  the  particle)  must  be  introduced. 

iteof  this,  mnceivirf  lo  act  at  tlio  origin,  would  give  the  emc 

the  sKoodary  disturbance  is  eipnied  by 

.    D'-DnTsin^iinfat-lf) 

The  preceding  Invefltisalion  is  based  upon  the  assumption  that 
oei  nor  change-     If  we  forego  lliii  Bssumption,  the  question  is 


depend  upon  the  sq 


STciy-Dl. " 
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necessarily  more  oomplicatcd;  but,  on  the  sttppontion  that  the 
changes  of  rigidity  (AN)  and  of  density  (AD)  are  relatively  small, 
the  results  are  fairly  simple.  If  the  pnmary  wave  be  represented 
by 

r-«-«» ft) 

the  oompooent  rotations  in  the  secondary  wave  are 


(5) 


4»      " 


(6) 


The  ezpresnon  for  the  resultant  rotation  in  the  general  case  wottld 
be  rather  complicated,  and  is  not  needed  for  our  purpose.  It  is 
easily  seen  to  be  about  an  axis  perpendicular  to  the  scattered  ray 
(x,  y,  s),  inasmnrh  aa 

«fii+yfii+«S»-o. 

Let  as  consider  the  more  special  case  of  a  ray  scattered  normany 
totheiocidentray,  sothatx-o.   We  have 

If  AN,  AD  be  both  finite,  we  learn  from  (7)  that  there  is  nodirectbn 
perpendicular  to  the  primary  (polarized)  ray  in  which  the  secondary 
light  vanishes.  Now  experiment  tells  us  plainly  that  there  is  such  a 
direction,  and  therefore  we  are  driven  to  the  conclusion  that  either 
AN  or  AD  must  vanish. 

The  consequences  of  supposing  AN  to  be  xero  have  already  been 
traced.    They  agree  very  well  with  experiment,  and  require  us  to 


now  revert  to  (5),  which  gives 


PANyi     -  _  . 


PANxy 


+Fgii=^     .    (g) 


"N" 


Aooordtng  to  these  equations  there  would  be,  in  all,  nx  directions 
fixMn  O  along  which  there  is  no  scattered  light, — two  along  the  axis 
of  y  normal  to  the  original  ray,  and  four  (jr-^o,  s*  *x)  at  angles 
of  45*  with  that  ray.  So  long  as  the  particles  are  small  no  such 
vanishing  of  light  in  oblique  directions  is  obeerved,  and  we  are  thus 
led  to  the  conclunon  that  the  hypothesis  of  a  finite  AN  and  of  vibra- 
tions in  the  plane  of  polaraation  cannot  be  reconciled  with  the  facts. 
No  form  of  the  elastK  solid  theory  is  admissible  except  that  in  which 
the  vibrations  are  supposed  to  be  perpendicular  to  the  plane  of 
polaiixation,  and  the  oifference  between  one  medium  and  another 
to  be  a  difference  of  density  only  {Phil.  Mag.,  1871,  41,  p.  447). 

It  is  of  interest  to  pursue  the  applications  of  equation  (3)  so  as  to 
connect  the  intenuty  of  the  scattered  and  transmitted  light  with  the 
number  and  size  of  the  particles  (see  PkU.  Mag.,  1899,  47,  p.  375). 
In  Older  to  find  the  whole  emission  of  energy  from  one  putide  (T), 
we  have  to  integrate  the  square  of  ^)  over  the  surface  of  a  sphere 
6L  radius  r.   The  element  01  area  bemg  arr*  sin  ^^,  we  have 


/; 


'!in^2«s,in«^*-^; 


io  that  the  caetigy  emitted  from  T  is  represented  by 

8»*(D^-D)«T" 
T        D*       X*' 


(9) 


on  such  a  scale  that  the  caetigy  of  the  primary  wave  is  unity  per 
unit  of  wave-front  area. 

The  above  relates  to  a  single  particle.  If  there  be  n  similar 
particles  per  unit  volume,  the  ener^  emitted  from  a  Aratum  of 
thickness  dx  and  of  unit  area  is  found  from  (9)  by  the  introduction 
of  the  factor  n^.  Since  there  is  no  waste  of  energy  upon  the  whole, 
this  represents  the  loss  of  energy  in  the  primary  wave.  Accordingly, 
if  E  be  the  eaetigy  of  the  primary  wave. 


whence 
where 


8«*n(D^-D)«T* 


E-E«rAi 


.     8«*n  (Dl-W T» 

*-- 3 — rsr^>y  ' 


(10) 

(M) 

(12) 


If  we  had  a  sufficiently  complete  expression  for  the  scattered  light, 
we  might  investigate  (la)  somewhat  more  directly  by  considering  the 


resultant  of  the  primary  vibradoa  and  of  the  secondary  vibratiosta. 
which  travel  in  the  same  direction.  If.  however,  we  apply  this 
process  to  (3),  we  find  that  it  fails  to  lead  us  to  (13),  though  it  fur- 
nishes  another  result  of  interest.  The  combination  of  the  secondary 
waves  which  travel  in  the  direction  in  question  have  thnpeculiarity : 
that  the  phases  are  no  more  distributed  at  random.  The  intensity 
of  the  secondary  li^ht  is  no  longer  to  be  arrived  at  by  additioo  01 
individual  intensities,  but  must  be  calculated  with  consideration 
of  the  particular  phases  involved.  If  we  consider  a  number  of 
particles  which  all  lie  upon  a  primary  ray,  we  see  that  the  phases 
of  the  secondary  vibrations  mch  issue  aloog  this  line  are  aU  the 
same. 

The  actual  calculation  follows  a  similar  oourae  to  that  by  which 
Huygens's  conception  of  the  resolution  of  a  wave  into  components 
conespondinff  to  the  various  parta  of  the  wave-front  is  usually 
verified  (see  Diffraction  of  Light).  Consider  the  particles  whicn 
occupy  a  thin  stratum  dx  perpen- 
dicuur  to  the  primary  ray  x.  Let 
AP  (fifi.  i)  be  this  stratum,  and  O 
the  pomt  where  the  vibration  is  to  be 
estimated.  If  AP  "p,  the  element  of 
volume  u  dx2wfidft  aind  the  number 
of  particles  to  be  found  in  it  is 
deduced  by  the  introduction  of  the 
factor  H,    Moreover,  if  OP»r,  and  __ 

AO -X,  then  r" -*«4-a^,  BnApdp" rdr.  Fic  »• 

The  resultant  at  O  01  all  the  secondary  vibrations  whidi  issue  from 
the  stratum  dlx  b  by  (3),  with  sin  ^  equal  to  unity, 


•d«^4rin^(«-a). 


.    (13) 


To  thk  b  to  be  added  the  expression  for  the  primary  wave  itself, 
supposed  to  advance  undisturbed,  viz.  oos(ar/X)(Al— x),  and  the 
resultant  will  then  represent  the  whole  actual  diMurbanoe  at  O  as 
modified  by  the  particles  in  the  stratum  dx. 

It  appean,  therefore,  that  to  the  order  of  approximation  afforded 
by  (3),  the  effect  of  the  particles  in  djc  is  to  modify  the  phase,  but 
not  the  intensity,  of  the  light  which  passes  thenu  If  this  be  repf«- 
sentedby 

co^(B<-x-«) (14) 

I  b  the  ntardaHon  due  to  the  particles,  and  we  have 

i-sTdx(D'-D)/aD.      ...    (15) 

If  |(  be  the  refractive  index  of  the  medium  aa  nMdified  by  the 
particles,  that  of  the  original  medium  being  taken  aa  unity,  then 
A-(m— i)d:x,and 

li-i-sT(D'-D)/4D.     .      .       .    (16) 

If  /  denote  the  refractive  index  of  the  material  oomponnf  the 
particles  regarded  aa  continuous,  D'/D  ^tt\  and 

lt~i'^T{/*-i) (17) 


redndngto 


•|.-i-iiTOi'-i).. 


(18) 


in  the  case  when  (tt'—i)  can  be  regarded  as  small. 

It  b  only  in  the  Utter  case  that  the  formuUe  of  the  elastic  solid 
theory  are  applicable  to  light.  On  the  electric  theory,  now  generally 
accepted,  the  resulta  are  more  complicated,  in  that  when  U'*- 1)  u 
not  small,  the  scattered  ray  depends  upon  the  shape  aini  not  nerdy 
upon  the  volume  of  the  small  obstacle.  In  the  case  of  spheres,  we 
are  to  replace  (D'-D)/D  by  3(K'-K)/(K'-l-aK),  where iTK^arv 
the  dielectric  constants  proper  to  the  medium  and  to  the  obstacle 
respectively  {Pkil,  Mag.,  1881,  la,  p.  98);  so  that  instead  of  (17) 

i»-»-^5l^    ....    (19) 
On  the  same  suppositions  (la)  b  replaced  by 


On  either  theory 


*-32»»0i-i)V3«X*, 


(") 


a  formula  giving  the  coefficient  of  transmission  in  terms  of  the 
refraction,  and  m  the  number  oj  particles  per  unit  9olwme.  As  Lord 
Kelvin  has  shown,  (BaUimor*  Leaures,  p.  304,  1904)  (16)  may  abo 
be  obtained  by  the  consideration  of  the  mean  density  of  the  altered 
medium. 

Let  us  now  imagine  what  degree  of  transparency  of  air  b  admitted 
by  iU  moifriilar  codstituenU,  viz.  in  the  absence  of  all  foreign 


4-4XtO-"X» (») 

et  a  kno*led£e  of  (he 


-0-044-0^56. 

The  gtnen]  concluiion  would  appeu  to  be  that,  while  as  seeo 
from  Ibe  euih's  «ir[acc  much  of  the  light  from  Uie  iliy  is  due 
to  OHopiralivriy  groji  suspoidtd  nullcr,  yet  an  appndable 
pniponion  is  atlribuiahle  to  the  molecules  of  air  ihemielves, 
and  that  al  high  elevations  wheie  tlw  blue  i>  purer,  the  latter 
part  may  betome  predominanl. 

For  a  further  diicuuian  founded  upon  the  obaervaiions  of  Q. 
Majofana  and  A.  Sdla,  reference  nuy  be  made  to  Lord  Kdvin's 
BtlHmtn  Ltclura,  p.  317,  where  a  higher  otunateof  the  value 


part  of  afcy-light  that  can  be  due  to  detached  molecules.  Ordinary 
ohaervaljon  of  the  landscape  shows  that  there  [s  another  part, 
highly  variable  from  day  to  day,  and  due  to  suspended  matter, 
much  of  which  is  but  enough  la  scatter  light  of  blue  quaUty. 

The  esperiments  of  Tyndall  upon  prcdpitatcd  douds  have 
been  already  referred  to.  So  long  aa  the  precipitated  particles 
are  very  £ne,  the  light  diq>ersed  in  a  perpendicular  direction  Is 
sky-blue  and  fully  polarized.  At  a  further  stage  ol  tbeir  growth 
the  particles  disperse  in  the  perpendicular  direction  a  light  which 
is  lu  longer  fully  polariied.  When  quenched  as  far  as  poulble 
hy  rotation  of  a  nicol  prism,  it  exhibits  a  residue  of  t,  more 
bUBse  blue  colour;  and  further  it  b  found  that  the  diiectioa  of 
the  most  nearly  comptde  polarisation  bccomea  inclined  10  the 
direciioa  ol  Ibe  primary  nyt. 

r  A  fftimwimi  of  rheie  and  other  queetions  upon  the  faui  of  the 
ekciroougnctic  theory  of  I^ht  ii  given   '      "'      "' ''     """     """" 


large  lens  of  3  ■ 
eUh  beaker  c 
(hypotulpfaile  • 


3  li.  focui:  and  in  the  path  ol 
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he  light  !>  placed  a 


ion.    A  •limg' 


a  perpeiHlicular  diiectionT  aiid  incomplete  in 

n  n  the  perpendicular  duteliOA,  the  light  which  reaches 

H  le,  much  richer  than  anything  thai  can  be  Kcn^n  the 

a  .  .  .-„.«-  Thii  It  the  nwment  la  examine  whether  there  is  a 
nore  complete  polarisation  in  a  diieeiion  lonwwhat  oblique!  and 
I  i>  found  that  with  *  positive  there  ii,  in  fact,  a  dinclion  of  more 
omplete  polaiialion.  while  with  *  negative  Ihe  polariiatioo  is 
note  impHfect  than  in  Ihe  perpendicular  direction  ilielf. 

The  polarisation  in  a  dieliiKtly  oblique  direction,  however,  is  not 
lerfcct,  a  feature  for  which  nore  Ihan  on*  reason  may  be  put  for- 
vard.  In  the  first  place.  w!lh  a  given  liie  of  particles,  the  direction 
A  complete  polarisation  indicated  by  (13)  is  ■  function  of  Ibe  colour 
il  the  U|ht,  the  value  of  t  being  j  or  4  limes  as  large  for  the  violet 
.9  for  the  red  end  of  Ihe  ipeAnini.  The  enperiment  is,  in  fact, 
nuch  impmved  by  pining  (be  primary  light  thiough  a  ealouied 
llan.    M^tonlyisiheot^qiie^rtctionairmaaiaium  pi 


n  begin  with  a  blue  glan,' 


... Mnpleie,  bui  ibe 

ih  white  light  in  consequence  of  ibe 

e  may  observe  the  gndiially  inemsinf 
maonBn  polariaalioni  tad  then  by 
red  ooe.  we  may  reveit  to  iht  piigiiw 
cuDuiuon  gi  ininKa.  anu  oneive  the  tiantltioo  from  perpnidleularily 
ID  obliquity  over  BgBJn.  The  change  in  Ihe  wave.|»ifth  of  ihe  light 
hu  Ihe  Hme  efleci  in  Ihii  respect  ai  a  change  In  the  site  of  Ihe 
panlclei,  and  Ihe  conipariKin  gives  curious  bifonnalioo  as  10  the 

Bui  even  with  hDRiogeneoEifl  light  il  would  be  nnreaunable  (o 
expect  an  obliqLie  diieciion  oT  perfect  polariialion.  So  long  u  rhe 
pinklei  XTT  all  very  imill  in  companion  with  (he  wave-lenrih, 
theie  i>  eompleie  polsiiiation  in  (he  perpendicular  dinclion;  but 
when  ihe  uie  is  luch  thai  obliquity  set*  in,  Ihe  degiee  of  obliqiiitv 
will  vary  with  the  liie  of  Ibe  particles,  and  Ihe  poUiisalion  will  be 

modente  increase  of  dimeiuioni  may  carry  the  panicks  N^ood  the 

The  fact  that  at  this  suge  (he  polariralion  Is  a  nuudninn,  when 
the  angle  through  which  the  light  is  turned  axtedi  a  right  sngle, 
is  Ihe  more  wonhy  of  noie.  u  the  opposiie  reiuli  would  probably 
have  been  eipectnf.  ByBrewuer'.lawrKePoiauiAiioHOTLicKT) 
this  angle  in  the  esse  of  regular  rcAection  IrtHn  a  plate  ie  tta  ihan 
a  right  angle:  lo  fhii  noi  only  it  the  law  of  polaritarlon  for  a  very 
imall  particle  diRereni  from  (hai  applicaUe  to  a  plate,  bui  ihe  lini 
efleci  of  an  incrcotc  of  nee  is  (o  augment  Ibe  difference. 

The  simple  theory  of  the  diqwruon  of  light  by  small  panicles 
■uffico  to  eiplaia  nol  only  the  blue  of  (be  lenitb,  but  Ihe  com- 
parative abioice  of  small  wave-length*  from  the  direct  solar 
rays,  and  the  brlUianl  orange  and  red  tDloration  of  Iho  setting 
sunandofihedouds  illuminated  by  his  rays.  The  hyposulphite 
cipcriment  hete  again  affords  an  eicellent  illuttntion.  Bui  we 
must  not  e>pc<t  a  simple  theory  10  covm-  all  the  facts.  It  b 
obvious  thai  the  acrid  particles  are  illuminated  not  only  by  Ibe 
direct  vlar  rays,  but  also  by  light  di^Mtsed  ficm  olhet  pans  of 
the  alinospbeie  and  from  the  earth's  surface.  On  this  and  oiher 
accounts  the  coloration  of  the  sky  is  highly  vsiUhle.  The  iiansl- 
tion  from  bluetooiangeoTredaCsunscI  is  usually  through  green, 
but  eiceptionil  condiliaas  may  easily  disturb  the  normal  slate 
of  things.  The  brilliant  sunsel  eflects  observed  In  Europe  after 
the  Krakatoa  eruption  may  nalunJly  be  attributed  to  dual  of 
unusual  quality  or  quantity  in  the  upper  regiona  of  the  simo- 
tphere  {see  Di;sT). 
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8KTE,  the  largest  island  of  the  Inner  Hebrides,  Inverness- 
shire,  Scotland.  From  the  mainland  it  is  separated  by  the  Sound 
of  Sleat,  Kyle  Rhea,  Loch  Alah  and  the  Inner  Sound,  and  from 
the  Outer  Hebrides  by  the  Minch  and  Little  Minch.  At  Kyle 
Rhea  and  Kyleakin,  on  the  western  end  of  Loch  Alsh,  the  channel 
is  only  about  \  m.  wide,  and  there  is  a  ferry  at  both  points.  The 
length  of  the  island  from  S.E.  to  N.W.  is  48)  m.,  but  its  coast  is 
deeply  indented,  so  that  no  part  of  the  interior  is  more  than  5  m. 
from  the  sea.  It  has  a  totad  area  of  411,703  acres  or  643  sq.  m. 
From  20,627  in  182 1  its  population  had  grown  to  23,082  in  1841, 
but  since  that  date  it  has  steadily  diminished  and  was  15,763 
in  189X,  and  in  1901  only  13,833  (or  21  to  the  sq.  m.),  2858  of 
whom  spoke  Gaelic  only  and  983  7  Gaelic  and  English.  The  chief 
arms  of  the  sea  are  Lochs  Snizort  and  Dunvegan  in  the  N.,  Loch 
Bracadale  in  the  W.,  Lochs  Scavaig  and  Eishort  in  the  S.  and 
Loch  Sligachan  in  the  E.  The  mountains  •  generally  assume 
comniianding  and  picturesque  shapes.  The  jagged  mass  of  the 
Cuillins  (Coolins)  dominates  the  view  whether  by  land  or  sea. 
Their  highest  point  is  Sgurr  na  Banachdich  (3734  ft.),  and  at  least 
six  other  peaks  exceed  3000  ft.  To  the  north  of  Loch  Slapin 
stands  the  group  of  Red  Hills,  of  which  the  highest  points  are 
Ben  Caillich  (2403)  and  Ben  Dearg  More  (2323  ft.),  and  north  of 
Lord  Macdonald's  forest  near  Loch  Ainort  rises  Ben  Glamaig 
(2537  ft.).  About  8  m.  N.  of  Portree  is  the  curious  basaltic 
group  of  the  Storr  (2360),  consisting  of  pinnacles  and  towers,  the 
most  remarkable  of  which,  "  The  Old  Man,"  forms  a  landmark 
ifor  sailors.  Towards  the  north  of  the  island,  not  far  from 
Staffin  Bay,  is  Quiraing  (1779  ft.),  a  basaltic  mass  with  a  variety 
of  quaint  shapes,  of  which  the  best  known  are  "  The  Needle," 
"  The  Prison  "  and  "  The  Table,"  the  last  named  a  plateau  of 
level  turf  1500  ft.  above  sea-levd,  measuring  120  ft.  by  60  ft. 
In  the  peninsula  of  Duirinish  are  the  two  circular  hills  of  Healaval 
More  (1538  ft.)  and  Healaval  Beg  (1601),  usually  styled  "  Mac- 
leod's  Tables,"  while  the  two  pyramidal  rocks  rising  out  of  the  sea, 
.;aear  the  southernmost  point  of  Duirinish,  are  called  "  Macleod's 
Maidens."  The  only  important  lake  is  the  wild  and  gloomy 
Loch  Coruisk,  overshadowed  by  the  precipices  of  the  Cuillin. 
It  is  commonly  approached  by  boat  from  Loch  Scavaig,  from  the 
shore  of  which  it  is  about  i  m.  distant..  It  is  x  |  m.  long  by  |  m. 
broad. 

The  greater  part  of  the  bland,  all  the  western  and  central  part. 
is  occupied  by  igneous  plateaux  consisting  of  basaltic  lava  flows  of 
Tertiaiy  age  alternating  with  intrusive  sills  of  dolerite;  they  are 
penetiatedby  numerous  basic  dikes  and  by  a  smaller  number  of  acid 
ones.  The  Cuillin  hills  owe  their  striking  features  to  the  intrusion 
of  a  great  laccolitic  mass  of  gabbro  within  the  basalts.  East  of 
these  hills  a  large  area  is  covered  by  acid  intrusions — granite  felsite, 
Ac. — including  the  Red  Hills,  Marsco  and  Glamaig.  The  western 
portion  of  the  island  has  suffered  the  disturbances  of  the  N.W. 
highland  thrusting.  Torridonian  rocks  occupy  the  whole  of  Sleat, 
with  the  exception  of  a  strip  between  the  Point  of  Sleat  and  Ormsay 
Island  which  is  composed  of  Dalradian  schists.  In  the  north  of 
Sleat  the  Torridonian  bandstones  have  been  thrust  on  top  of  Cambrian 
Durness  limestones.    Soay  is  wholly  Torridonian.     In  the  narrow 

Sart  of  the  island  between  Broadford  Bay  on  the  N.E.  and  Lochs 
tafhn.  Eishart  and  Scavaig  on  the  S.W.,  and  in  a  narrow  strip  on 
the  cast  coast,  also  in  Locn  Bay.  there  is  an  interesting  series  of 
Mesoioic  rocks  beginning  with  Triassic  conglomerates  and  marls,  and 
oassing  upwards  through  Rhaetic,  Lower  Lias  (Broadford  Bay). 
Middle  Lias  and  Upper  Lias  (Strathaird,  Portsca.  Prince  Charlie  s 
Cove),  to  beds  representing  the  Great  Oolite  and  Oxford  Clay  (Loch 
Stafhn,  Uig,  Ac).  A  lignite  bed  of  Tertiary  age  has  been  worked 
in  a  small  way  at  Portsea,  and  diatomite  is  excavated  from  some 
ancient  lake  deposits  at  Loch  Cuithir,  Loch  Monkstadt,  Loch  Mealt 
and  other  places.  There  is  abundant  evidence  of  glacial  action  on 
the  lower  nound. 

The  rainfall  amounts  to  80  in.  for  the  year.  The  mean  temperature 
for  the  vear  is  47*-5  F.,  for  January  39!-5  F.  and  for  July  56*-5F. 
Most  of  the  land  is  moor  and  hill  pasture,  with  cultivated  patches 
here  and  there,  chiefly  on  Lochs  Snizort  and  Bracadale,  the  Sound  of 
Sleat,  Kyleakin  and  Portree.    The  crofters  do  best  with  turnips  and 

Rttatoes.  The  climate  is  better  adapted  for  sheep  and  cattle  (West 
ighland)  than  for  crops,  and  the  sneep  farms  include  some  of  the 
finest  in  Scotland  and  carry  famous  stocks,  principally  black-faced 
with  some  Cheviots.  The  condition  of  the  crofters,  which  was 
pitiable  in  the  extreme,  has  been  improved  by  the  Crofters'  Holdings 
Act  of  1886.  The  old  black  huts  have  been  replaced,  in  those 
parishes  where  stone  is  obtainable,  by  well-built  houses.  Between 
1840  and  1880  ejection  had  certainly  been  carried  to  great  lengths, 


and,  in  consequence  of  the  einlgratson  that  followed, . -^ 

responsible  for  the  serious  decline  of  the  population.  The  railwa^ 
to  Strome  Ferry,  Kyle  of  Loch  Alah  and  MaUaig.  by  rendnios 
markets  more  accessible,  effected  an  improvement  u  the  fisbecies, 
which  have  always  been  a  mainstay  of  the  inhabitants.  The  fisheries 
include  herring,  cod,  ling  and  salmon,  and  oysters  are  reared  in  soine 
places.  Seals  are  not  uncommon  at  certain  points,  but  the  walrus 
and  ^>enn  whale,  once  occasbnal  visitants,  are  now  larely  if  ever 
leen.  It  is  significant  of  the  change  in  the  circumsUnoes  of  the 
people  that  recruiting  b  now  slugguh,  though  once  Skye  suppUed 
more  soldiers  to  the  British  army  than  any  other  area  of  similar 
size  and  population.  Whisky  is  distilled  at  several  places,  the 
Talisker  brand  of  the  distillery  at  Carbost,  on  the  wettem  shore 
of  Loch  Harport,  bebg  well  known. 

The  inhabited  isles  off  the  coast  of  Skye  are  mainly  situated 
near  the  eastern  shore.  Of  these  the  principal  is  Raasay  (pop. 
419)*  Brochel  Castle,  now  a  ruin,  stands  on  the  eastern  coast. 
The  island  b  13  m.  long,  by  about  3)  m.  at  its  widest.  Off  iu 
north-western  shore  lies  the  isle  of  Flodda.  To  tbe  north  of 
Raasay,  separated  by  a  narrow  strait,  is  South  Rona(Seal  Island, 
from  the  Gaelic  ron,  a  seal),  4)  m.  long  with  a  mazimiun  breadth 
of  I  i  m.,  and  is  a  lighthouse,  the  light  of  which  is  visible  for  21  m. 
Scalpay,  immediately  south  of  Raasay,  has  a  hill  of  x  298  ft.,  and 
the  Sound  of  Scalpay,  parting  it  from  the  mainland,  abounds 
with  oysters.  The  other  isles  are  Pabbay  in  Broadford  Bay, 
Ornsay  in  the  Sound  of  Sleat,  and  Soay  near  Loch  Scavaig. 

Portree  (pop.  872),  the  capital,  lies  at  the  head  of  a  fine 
harbour  about  the  middle  of  the  eastern  seaboard.  Steamen  nm 
daily  in  connexion  with  the  mail  train  at  Mallaig,  and  there  is, 
besides,  other  communication  by  steamer  with  Oban  and  other 
ports  on  the  mainland  and  in  the  islands.  Among  the  buildings 
in  the  town  are  the  Episcopal  church  of  St  Columba,  erected  in 
X884  to  the  memory  of  Bishop  Geoige  R.  Mackamess,  the  Ross 
Cottage  Hospital,  the  Combination  poorhouse  and  the  court- 
house, and  there  is  a  factory  for  tweeds,  plaids,  carpets  and  other 
woollens.  The  exports  ate  principally  sheep,  cattle,  wool,  saimoa 
and  other  fish.  The  name  of  the  town  was  derived  from  the  fact 
that  James  V.  landed  there  on  the  occasion  of  his  tour  in  the 
Western  Highlands.  The  place  thus  became,  in  Gaelic,  Port-cn 
Righ,  or  the  King's  Harbour.  It  was  to  Portree  that  Flora 
Macdonald  (1722-1790) conducted  Prince  Charles  Edward  when 
he  escaped  from  Benbectila.  Prince  Charlie's  Cave  is  situated 
on  the  coast  about  5  m.  north  of  the  harbour.  Am<Mig  other 
places  in  Skye  associated  with  the  Young  Pretender  are  Prince 
Charles's  Point  near  Monkstadt,  on  the  west  of  the  peninsula  of 
Trottemish,  where  he  landed  with  Flora  Macdonald,  and  Rings- 
burgh,  on  the  eastern  shore  of  Loch  Snizort.  The  castle  at  Dun- 
vegan,  of  the  Madeods  of  Madeod,  was  erected  in  the  9th  century 
and  extended  by  later  chieftains,  especially  by  Alastair  Crotach, 
or  the  Humpback,  in  1458,  and  by  Rory  (Roderick)  More,  who 
was  knighted  by  James  VI.  Built  on  a  rocky  promontory  which 
is  difficult  of  access,  the  fortress  must  have  been  almost  impreg- 
nable in  the  era  of  dan  warfare.  Among  .the  interesting  relics 
preserved  in  it  are  the  Pairy  Flag,  a  yellow  silk  banner  captured 
from  a  Saracen  general  by  a  crusading  Madeod,  and  Rory  More*s 
drinking-horn,  which  held  two  quarts  and  had  to  be  drained  at  a 
single  draught  by  the  new  chief  before  he  could  wield  authority. 
The  MacCrimmons,  the  famous  race  of  hereditary  pipers,  hailed 
from  this  quarter  of  Skye  and  were  attached  to  the  Mackods  of 
Dunvegan.  At  Duntulm  is  the  ancient  castle  of  the  Macdoiudds, 
another  of  the  great  Skye  chieftains.  Close  to  it  is  the  Hill  of 
Pleas,  where,  in  former  days,  the  chieftain  sat  dispensing  justke 
in  the  fashion  of  primitive  times.  The  modem  seat  of  Lord 
Macdonald  is  Armadale  Castle,  a  fine  Gothic  mansion  on  the 
shore  of  the  Sound  of  Sleat. 

8LADB.  FBUX  (1790-X868),  English  art  collector  and  patron, 
was  bom  at  Lambeth,  London,  in  Augiist  1 790,  the  son  of  Robert 
Slade,  a  Surrey  landowner,  from  whom  he  iidierited  considerable 
means.  He  became  widely  known  as  a  purchaser  of  books  and 
engravings,  and  made  a  valuable  collection  of  glass.  He  died 
unmarried  on  the  29th  of  March  x868,  leaving  personalty  to  the 
value  of  £160,000.  He  bequeathed  the  bulk  of  his  art  coUectioa 
to  the  British  Museum,  and  £35,000  for  the  endowment  of  art 
professorships,  to  be  known  as  Slade  Prof essorships«  at  Oxford* 
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Cambridce,  and  University  CoDege,  London.  University  College 
received  the  additional  b«quest  of  six  art  scholarships. 

SLANDER,  a  lalse  ule  or  report,  defamation.  The  word  is  a 
doublet  of  **  scandal "  and  comes  through  the  O.  Fr.  adondre, 
which,  through  the  earlier  forms  scandelet  escandeUf  escandre,  is 
derived  from  Lat.  scandalum  (see  further  Scandal).  In  law, 
slander  is  the  malidous  defamation  of  a  peraon  in  hb  reputation, 
profesaion  or  business,  by  words  (see  Libel  and  Slander). 

SLA1I6»  in  what  is  now  the  usual  sense,  a  general  name  for  the 
dass  of  words  and  senses  of  words,  more  or  less  artificial  or  affected 
in  origin  or  use,  which  are  not  recognized  as  belonging  to  the 
standaurd  vocabulary  of  the  language  into  which  they  have  been 
introduced,  but  have  an  extensive  currency  in  some  section  of 
society  either  as  a  means  of  concealing  secrets  or  as  intentionally 
undignified  substitutes  for  those  modes  of  expression  that  are 
employed  by  persons  who  value  themselves  on  propriety  of 
spciech. 

As  thus  defined,  slang  includes  many  varieties  of  speech, 
which  are  current  respectively  among  different  sections  of  the 
population.  The  one,  however,  which  most  perfectly  answers 
to  the  definition,  and  may  be  regarded  as  the  primary  type,  is 
the  artificial  jargon,  partly  cryptic  and  partly  facetious,  used  by 
vagrants  and  professional  thieves.  It  is  true  that  the  name  of 
slang  is  now  seldom  applied  to  this  jargon;  it  is  more  commonly 
designated  by  its  older  name  of  "  cant."  Nevertheless  in  the 
i8th  century  it  was  chiefly  used  in  this  particular  application. 
The  earliest  example  of  the  word  hitherto  discovered  occurs  in 
Toldervy's  History  of  Tvo  Orphans,  published  in  1756.  One  of 
the  characters  in  this  story  is  a  man  who,  "  in  return  for  the 
■nmerous  lies  which  he  toM,  was  called  the  cannon-traveller  "; 
and  it  is  said  of  him  that "  he  had  been  upon  the  town,  and  knew 
the  shng  well."  It  is  not  clear  whether  "  slang  "  here  has  its 
modem  tense,  or  whether  it  means  the  ways  of  fast  life  in  London. 
A  more  unequivocal  instance,  two  years  later  in  date,  is  quoted 
in  J.  C.  Hotten's  Slang  Dictionary  (1864)  from  a  book  entitled 
Jenatktm  Wild's  Advite  to  his  Successor,  apparently  one  of  the 
many  catchpenny  publications  that  were  called  forth  by  the 
popdbrity  of  Fidding's  burlesque  romances.  No  copy  of  this 
book  is  in  the  Briti^  Museum  or  the  Bodleian  Library,  and 
inquiries  have  failed  to  discover  any  trace  of  its  existence;  but 
there  is  no  reason  to  doubt  that  Hotten  had  seen  it.  The  passage, 
as  quoted  by  him,  is  as  follows:  "  Let  proper  Nurses  be  assigned 
to  take  care  of  these  Babes  of  Grace  {i.e.  young  thieves).  .  .  . 
The  Master  who  teaches  them  should  be  a  man  well  versed  in 
the  Cant  Language,  commonly  called  the  Slang  Patter,  in  which 
they  should  by  all  means  excel."  Four  yean  later,  in  1762, 
the  word  is  found  with  a  different  and  now  obsolete  meaning, 
in  Foote's  play  The  Orators.  A  fast  young  Oxford  man,  invited 
to  attend  a  lecture  on  oratory,  is  asked,  "  Have  you  not  seen  the 
btOs?''  He  replies,"  What,  about  the  lectures?  ay,  but  that's 
all  slang,  I  suppose."  Here  the  word  seems  to  be  equivalent  ta 
"  humbug."  In  the  ist  edition  of  Hugh  Kelly's  comedy,  The 
School  for  Wives,  there  isa  passage  (omitted  in  some  of  the  later 
reprints)  in  which  one  of  a  company  of  sharpers,  who  pretend 
to  be  foreigners  and  speak  broken  English,  says:  "  There's  a 
language  called  slang,  that  we  sometimes  talk  in.  .  .  .  It's  a 
little  rum  tongue,  that  we  understand  among  von  another." 
Frands  Grose's  Dictionary  of  the  Vulgar  Tongue  (1785)  has  the 
entry  **  Slang,  the  cant  language";  and  after  this  instances  of 
the  word  are  abundant.  In  the  early  part  of  the  19th  century  it 
appears  in  literature  chiefly  as  a  general  term  of  condemnation 
for  "  low-lived  "  and  undignified  modes  of  expression.  It  seems 
probable  that  the  word  came  from  some  dialect  of  the  north  of 
Eo^and;  but  this  is  difficult  to  establish,  as  most  of  the  dialect 
glossaries  date  from  a  time  long  after  it  had  obtained  general 
current,  so  that  it  would  escape  the  notice  of  the  compilers  as 
bdng  outside  thdr  proper  scope.  The  English  Dialect  Diction- 
my  mentions  only  the  sense  of  "  abusive  language,"  which  is  said 
te  be  current  in  Yorkshire  and  the  Lake  Country.  Some  reason 
for  bdieving  that  the  word  is  genuindy  dialcctal--an  inheritance 
the  language  of  the  S^indinavian  settlers  in  the  north  of 
--"    *~  afforded  by  the  coinddence  of  iu  uses  with  those 


of  the  modem  Norwegian  verb  sUngJa  (etymologically  equivalent 
to  the  English  "  to  sling  ")  and  related  words,  as  given  in  the 
dictionary  of  Ivar  Aasen.  Slengja  Igeflen  (literally,  to  sling  the 
jaw),  means  to  pour  out  abuse;  the  compound  slengje-ord 
iord^word)  is  explained  by  Aasen  as  "  a  new  word  without  any 
proper  reason,"  which  comes  very  near  to  the  notion  of  a  "  slang 
word."  The  English  word  has,  in  cant  speech,  certain  applica- 
tions to  matters  other  than  those  of  language;  and  although 
these  have  not  been  found  recorded  at  any  very  early  date,  th^ 
may  possibly  be  old,  and  may  contribute  to  the  determination 
of  the  primary  sense.  Any  particular  mode  of  thieving  or  of 
making  a  living  by  fraudulent  means  is  called  a  "  slang  ";  and 
the  same  term  is  applied  to  the  particular  line  of  business  of  a 
showman  or  a  troupe  of  strolling  players.  Further,  the  word 
is  used  adjectively  to  designate  fraudulent  wdghts  ^d  measures, 
and  the  early  slang  dictionaries  explain  the  verb  slang  as  mean* 
ing  "  to  defraud."  The  precise  relation  between  these  various 
senses  cannot  be  determined,  but  they  seem  to  agree  in  having 
some  reference  to  what  is  lawless  or  irregular,  and  this  genera] 
notion  may  be  regarded  as  having  a  certain  affinity  to  the  mean- 
ing of  the  verb  "  to  sling,"  with  which  the  word  is  probably 
etymologically  allied.  It  is  unlikely  that  the  word  slang,  in  the 
senses  here  under  consideration,  has  any  direct  connexion  with 
the  homophonous  word  meaning  "  a  strip  of  land." 

The  modem  extended  application  of  the  term,  which  is  dosely 
paralleled  by  that  of  the  French  synonym  argot,  is  not  difficult 
to  account  for.  In  the  first  place,  the  boundaries  of  the  world 
in  which  slang — ^in  the  original  sense — ^is  current  are  somewhat 
indeterminate.  It  is,  for  instance,  not  easy  to  draw  the  line 
between  the  peculiar  language  of  "  rogues  and  vagabonds " 
and  that  of  the  lowest  order  of  travelling  showmen  and  strolling 
players,  or  between  this  latter  and  the  strictly  analogous  body 
of  expressions  common  to  all  grades  of  the  histrionic  profession. 
Similarly,  the  prize-ring,  the  turf,  the  gaming-table  and  all  the 
varieties  of  "  fast "  and  "  Bohemian  "  life  have  their  own 
eccentric  vocabularies,  partly  identical  with,  and  in  general 
character  altogether  resembling,  the  slang  of  the  criminal  and 
vagrant  classes.  In  the  second  plan,  a  little  consideration  is 
sufficient  to  show  that  thieves'  cant  is  only  one  spedes  of  an 
extensive  genus,  its  specific  difference  consisting  in  the  unessential 
drcumstance  that  its  use  is  confined  to  one  particular  class  of 
persons. 

Although  the  term  "  slang  "  is  sometimes  used  with  more  or 
less  intentional  inexactness,  and  has  often  been  carelessly  defined; 
the  notion  to  which  it  corresponds  in  general  use  seems  to  be 
tolerably  precise.  There  are  two  prindpal  characteristics  which, 
taken  in  conjtmction,  may  serve  to  distinguish  what  is  properly 
called  slang  from  certain  other  varieties  of  diction  that  in  some 
respects  resemble  it.  The  fiirst  of  these  is  that  slang  is  a  consdous 
offence  against  some  conventional  standard  of  propriety.  A  mere 
vulgarism  is  not  slang,  except  when  it  is  purposdy  adopted,  and 
acquires  an  artificial  currency,  among  some  dass  of  persons  to 
whom  it  is  not  native.  The  other  distinctive  feature  of  slang  is 
that  it  is  neither  a  part  of  the  ordinary  language,  nor  an  attempt 
to  supply  its  defidendes.  The  slang  word  is  a  deliberate  sub- 
stitute for  a  word  of  the  yemacuUr,  just  as  the  characters  of 
a  dpher  are  substitutes  for  the  letters  of  the  alphabet,  or  as 
a  nickname  is  a  substitute  for  a  personal  name.  The  latter 
comparison  is  the  more  exact  of  the  two;  indeed  m'cknames,  as 
a  general  rule,  may  be  accuratdy  described  as  a  kind  of  slang 
A  slang  expression,  like  a  nickname,  may  be  used  for  the  purpose 
of  concealing  the  meaning  from  uninitiated  hearers,  or  it  may  be 
employed  sportively  or  out  of  aversion  to  dignity  or  formab'ty  of 
speech.  Ihe  essential  point  is  that  it  docs  not,  like  the  words 
of  ordinary  language,  originate  in  the  desire  to  be  understood. 
The  slang  word  is  not  invented  or  used  because  it  is  in  any  respect 
better  than  the  accepted  term,  but  becaiise  it  is  different.  No 
doubt  it  may  acddentally  happen  that  a  word  which  oripnates 
as  slang  b  superior  in  expressiveness  to  its  regular  synonym 
(much  as  a  nickname  may  identify  a  peison  better  than  his  name 
does),  or  that  in  time  it  develops  a  shade  of  meaning  which  the 
ordinary  language  cannot  convey.    But  when  such  a  word  comes 
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would  be  strictly  applicable,  Tecbnicul  and  tdentific  leniv  Duiy 
justly  be  iligmatlznl  as  ilang  vben  tbey  are  used  ptelenlioully 
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that  every  trade  or  profession  bas  a  r«]  slang  of  its  own;  Ibat 
Is  To  ay,  a  body  of  peculiar  words  and  ejprcaaions  that  serve  as 
flippant  or  undignified  substitutes  for  the  terms  that  ate  rccog- 
niied  «s  correct.  It  happens  not  infrequently  thai  voids  of  this 
kind,  owing  to  frequency  of  lue  and  Ibe  development  of  spedGc 
meanings,  lose  the  chuacter  of  slang  and  pus  into  the  category 
of  accepted  technicalities. 

A  dasa  of  words  that  bas  a  certain  aSinity  with  slang,  though 

because  Ihcy  eiprets  loo  plainly  ideas  that  are  deemed  indelicate, 

slang  the  characteristic  tbat  they  ore  ordinarily  employed  only 
in  intentional  defiance  of  propriety;  they  differ  from  It  in  being 
teolly  part  of  the  original  vernacular,  and  not  of  an  anifidal 
vocabulary  which  is  substituted  for  it.  The  customa^  euphem- 
isms which  take  the  place  of  these  condemned  words  art,  of 
course,  far  removed  ^m  slang;  but  Ihe  name  is  sliictly  ap- 
plicable to  those  grotesque  metaphors  which  are  aometiiofs  sub- 
stituted, and  emphasize  the  offensivenesa  of  the  notion  instead 
of  veiling  it. 
Tbe  known  history  of 
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(he  dialect  of  the  lower  Rhine  appeamj  shortly 
^itioa  al  thi*  work  printed  in  15^  ha*  a  preface 
r-  The  mou  remarkable  feature  of  the  iargoA 
ne  early  glouarie*  i*  Ihe  laije  nurnber  of  Hebrew 
lainH.  It  ij  not  dear  whether  thi*  fad  indicBles 
a  Larec  piopociion  of  tbe  German  va^bond  cU*e 
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-Umi  of  German  itang  ia  ■ 


a  napVin.  - 

T  are  aocne  ordinary  English  words  used  as  dcamptive 

thing*,  a*  gtajyen,  eyca,  tUimptit  legs.  jfomMrj.  liweak 
ne,  gfy*i*ur.  fiie.  laf,  buiremilk  or  whey.  Uik  fad. 


.d  H4(.  good,  may  be  Latin,  but  a  French  origilk  ia 
a   town,   i*   pnibably   French;   Jnur  a  ryU,  the 

Low  German  origin,  a*  hmt.  a  purse  (Low  Ger. 
T»nih  amutu,  a  child,  rravhr,  a  malingenr.  and  pefhapaiMfar  or 
'tak  (Loir  Ger.  iVcnl.  wfiich  appears  in  modcni  slang  as  ^kJU. 
-ertainly  (nnn  this  aouiee  is  the  nmbUiig  tcia  /fltf.  to  palm  a  die, 

Eooriderahle  nunber  of  voraa  of  obacim  aDd  pcshapo 
'  orMn.  aa  (mf*.  la  see,  ten.  money,  ■«.  *  penny, 
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In  recent  time*  the  vocabulary  of  low-cU*s  dang  has  ot^ 
several  wortls  from  Yiddi*h  or  Jewith-German,  sach  aa 
',  a  thief  (Hebrew  goniid^h  aa  pfonouneed  by  German  Jews). 
a  pound  (German  Pjundi,  oojtiik,  contracted  to  h^.  monn 
the  Germaa  avpischn,  to  resale  a  person  with  Kiinetbing). 
iliar  pwnh  of  (he  19th  ccnturr  i*  th*  vKalled  "  back  dang." 
t  chiefly  among  London  ujstn  monger^  which  i*  a  cryptic 
I  formeil  by  pronoundng  wordi  backward*,  as  in  ttiltp  or  dop 
lolice."  "  cno  duDop  and  a  Aah."onepouM]  and  a  half,  thirry 
gs.  Whatiacalled    TiiidngBla(w.'*caiudKingDf audifaniaalic 

ipenee.  <•  a  jocular  invention  which  doa  not  lecm  to  havi 
*>le  cvmncy  except  ia  the  cduBDs  of  the  iiKiniiig 
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Tbe  vuieties  of  slang  tBat  havt  their  origin  and  currency  in 
the  reputable  classes  of  society  owe  their,  existence  partly  to 
impatience  with  the  constraint  of  ceremonious  propriety  of 
speech,  and  partly  to  the  kind  of  es^  de  corps  which  leads 
those  who  are  associated  in  any  cr/nunon  pursuit,  or  whose 
mutual  intercourse  is  especially  intimate^  to  take  pleasure  in  the 
possession  of  modes  of  speech  that  are  peculiar  to  their  own 
"  set."  The  fom^r  feeling  is  naturally  strongest  among  those 
who  are  under  the  control  of  superiors  in  whose  presence  they 
have  to  observe  an  uncongenial  formality  of  expression.  It  is 
therefore  only  what  might  be  expected  that  every  public  school 
and  every  university  has  its  own  elaborately  developed  slang 
vocabulary,  and  that  there  is  also  a  good  deal  of  slang  that  is 
common  to  schoolboys  and  to  undergraduates  in  general.  Even 
among  persons  of  riper  years  there  are  many  to  whom  cere- 
monious speech  is  unwelcome:  The  motive  for  the  creation  of 
slang  is  therefore  widely  diffused  throughout  all  classes.  Besides 
the  general  slang  that  is  current  among  all  who  rebel  against  the 
laws  of  conventional  decorum  of  language,  there  are  innumerable 
special  varieties.  As  a  rule,  every  trade  and  profession,  and 
every  closely  associated  group  of  persons,  has  its  own  slang; 
indeed,  there  are  probably  few  family  cnrdes  that  have  not 
certain  peculiar  expressions  used  only  within  the  household. 
It  may  be  noted  t$at  some  classes  of  workmen—itrinters  and 
taBoxs  for  example — are  more  than  others  remarkable  for  the 
copioaaness  of  their  trade  slang.  The  theatrical  profession  has 
in  all  countries  an  abundant  vocabulary  of  sportivdy  meta- 
phorical and  allusive  words  and  phrases.  The  slang  current  in 
the  orderly  portions  of  sodety,  in  England  at  least,  does  not 
present  many  insoluble  puzzles  of  etymology,  the  words  of 
obscure  origin  being  for  the  most  part  such  as  have  been  imported 
from  a  lower  leveL  There  is  no  difficulty  in  accounting  for  the 
many  jocularly  sunilative  uses  of  ordinary  words,  such  as  '*  tin  " 
for  money,  "  bags  "  for  trousers,  "  tile  "  for  hat.  Especially 
diaracteristic  of  university  slang  is  the  distortion  of  the  form  of 
words,  sometimes  with  the  appending  of  a  conventional  termina- 
tjon,  as  in  the  German  student's  "  schleo  "  for  sckUckt,  "  Kneo  " 
for  Kneipe,  "  Bim  "  for  Busen,  "  Respum  "  for  Respeki,  or  the 
English  "  rugger  "  and  "  soccer  "  for  the  Rugby  and  Assodation 
varieties  iA  the  game  of  football,  "tosher"  for  unattached 
student, "  progging  "  for  the  disdplinary  function  of  the  proctor, 
"  ekker  "  for  exercise,  "  congratters  "  or  "  congraggers  "  for 
congratulations.  Such  shortened  forms  of  words  as  "  thou  " 
for  thousand,  "  exes  "  for  expenses,  "  exam  "  for  examination, 
**  vac  "  for  vacation,  "  photo  "  for  photograph,  "  bike  "  for 
bicyde,  may  reasonably  be  classed  as  slang  when  they  are  used 
with  intentional  impropriety  or  flippancy,  but  many  such  forms, 
on  account  of  their  convenient  brevity,  have  acquired  a  degree 
ctf  currency  that  entitles  them  to  radc  as  respectable  colloquial 
Eni^ish. 

It  is  generally  admitted  that  in  the  United  States  the  currency 
of  slang  is  wider,  and  its  vocabulary  more  extensive,  than  in  other 
Ett^ish-^Mtaking  countries.  Indeed,  an  American  encyclopaedia 
has  the  entry  "  Slang,  see  Americanisms."  The  two  things,  of 
coune,  are  not  identical,  and  some  of  those  American  expressions 
that  are  in  England  regarded  and  used  as  slang  have  no  such 
character  in  their  "bative  country.  But  the  invention  of  new 
words  of  grotesque  sound  and  ludicrously  descriptive  point  is  a 
favowite  fonn  <rf  humour  in  America,  and  the  freedom  with 
which  these  coinages  are  used  in  many  newspapers  contrasts 
with  the  more  sober  journalistic  style  usual  in  England.  Much 
of  the  current  slang  of  America  is  used  only  in  the  land  of  its 
origin,  and  it  b  not  uncommon  to  meet  with  newspaper  artides 
of  which  an  untxavelled  En^ishman  would  hardly  be  able  to 
understand  a  sentence,  and  on  which  the  dictionaries  <rf  American- 
isms afford  Ettle  lii^t.  ■  The  American  contribution  to  the  current 
slang  of  the  British  Isles  consists  mainly  <rf  words  and  expressions 
that  are  recommended  by  thdr  oddity,  such  as  **  scallywag," 
"  absquntuUte,"  "  skedaddle,"  "  vamoose "  (from  the  Span. 
,  kt  us  go),  and  wcmls  relating  to  political  life,  such  as 


''mugwump"  (originally  an  Indian  word    meaning    "great 
")f   "  caipet-bagger,"    and   "  gerrymander."    Australiaj^ 


also,  as  may  be  seen  from  the  novels  of  Rolf  Boldrewood  and 
other  writers,  possesses  an  ample  store  of  slang  peculiar  to  itself, 
but  of  this  "  larrikin  "  is  the  only  word  that  has  found  its  way 
into  general  use  in  the  mother-country. 

To  the  philolo^st  the  most  interesting  question  connected 
With  slang  is  that  relating  to  the  importance  of  the  share  which 
it  has  in  the  devdopment  of  ordinary  language.  It  is  probably 
true  that  the  standard  vocabulary  of  every  modem  European 
lang\iage  indudes  some  words  that  were  originally  slang;  but 
there  is  certainl/  much  exaggeration  in  the  view  that  has  been 
sometimes  maintained,  that  slang  is  one  of  the  chief  sources 
from  which  languages  obtain  -additions  to  their  means  of  ex- 
pression. The  advocates  of  this  view  point  to  the  fact  that  a 
certain  number  of  Italian  and  French  words  descend,  not  from 
the  Latin  words  of  identical  meaning,  but  from  other  words 
which  in  vulgar  Latin  were  substituted  for  these  by  way  of 
jocular  metaphor.  Thus  .the  Italian  testa,  Fr.  tite,  head,  repre- 
sent the  Lat.  testa,  pot  or  shdl;  the  Ft.  joue,  cheek,  corresponds 
by  strict  phonetic  law  to  the  Late  Lat.  gabata,  porringer.  1 1  may 
be  conceded  that  in  these  instances,  and  a  few  others,  words  of 
popular  Latin  slang  have  become  the  accepted  words  in  the 
languages  descended  from  Latin.  But  the  number  of  instances 
of  this  kind  is,  after  all,  inconsiderable  in  comparison  with  the 
extent  of  the  whole  popular  vocabulary;  and  the  a>ndition8  under 
which  the  Romanic  languages  were  devdoped  (from  Latin  aS 
spoken  by  peoples  mainly  of  non-Latin  origin)  are  somewhat 
abnormal.  A  consideration  of  the  essential  diaracteristics  of 
slang,  as  previously  explained  in  this  artide,  wiU  show  that  it  is 
only  to  a  limited  extent  that  it  is  likely  to  be  absorbed  into  the 
general  language.  It  has  been  pointed  out  that  slang  words, 
for  the  most  part,  do  not  express  notions  which  ordinary  language 
cannot  express  quite  as  effidenUy.  This  fact  implies  a  note- 
worthy limitation  of  the  capabilities  of  slang  as  a  source  from 
which  the  defidendes  of  a  language  can  be  supplied.  As  the 
prevailing  tendency  of  words  is  toward  degradation  of  meaning, 
one  of  the  most  frequently  recurring  needs  of  language  is  that 
of  words  of  dignified  and  serious  import  to  take  the  place  of 
those  whidi  have  become  cheapened  through  ignoble  use.  It  is 
obvious  that  dang  can  do  nothing  to  meet  this  demand.  The 
less  frequent  want,  of  terms  of  contempt  or  reprobation  may, 
of  course,  be  supplied  by  adoptions  from  slang;  and  in  the 
exceptional  instances  in  which,  as  has  already  been  indicated, 
a  slang  word  'haa  no  synonym  in  ordinary  speech,  it  may  very 
naturally  find  its  way  into  recognized  use. 

On  the  whole,  the  debt  of  modem  standard  English  to  slang  of 
all  kinds  is  probably  smaller  than  most  persons  would  suppose. 
A  few  words  have  been  furnished  by  thieves'  cant,  and,  as  might 
be  expected,  most  of  these  relate  to  criminal  or  vidous  practices. 
No  one  will  be  surprised  to  learn  that  rogue  and  buUy,  and  the 
verbs  to  filch  and  to  foist,  are  derived  from  this  source.  On  the 
other  hand,  one  would  hardly  have  expected  to  find  "  drawers,' 
hosen  "  in  Harman's  vocabulary  of  "  Pedlers'  French  "  in  1567.' 
The  word  soon  came  into  general  use,  probably  because  (though 
not  euphemistic  in  original  intention)  it  suited  the  same  affected 
notion  of  delicacy  which  led  to  the  substitution  of  "shift", 
for  "  smodc"  There  are  some  words,  such  as  prig,  to  steal, 
-which  were  once  vagrant  slang,  but  are  now  universally 
understood  and  widdy  used>  without*  however,  losing  their 
"  slangy  "  character.  The  utmost  that  can  be  said  is  that  they 
are  on  the  debatable  ground  between  slang  and  merdy  jodilar 
language. 

Although  it  often  happens  that  words  belonging  to  the  more 
reputable  kinds  of  slang  undergo  some  improvement  in  status- 
acquiring  some  degree  of  toleration  in  refined  drdes  where  they 
would  once  have  been  considered  offensive — there  are  few  in- 
stances in  which  such  a  word  has  come  to  be  regarded  as  unex- 
ceptionable English.  One  example  of  this  is  prig  (a  distinct 
word  from  the  term  of  thieves'  cant  already  mentioned),  which 
originally  denoted  a  person  over-scrupulous  in  his  attire  and 
demeanour,  but  has  now  acquired  a  different  sense,  in  which  it 
supplies  a  real  need  of  the  language.  Other  words  that  were  once 
alaxig  but  are  so  no  longer  are  mob,  humbug,  tandem  (apparenUy 
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hiilory  q*  Encliih  vagrant  ilang  m  RpriiHBd  in  vol.  at  of  the 
Eiin  Scrid  J  the  EiHy  EngliiE  Ten  SkIhv,  cdiiB)  bv  £.  Vjl« 
Md  F.  J.  Fumivall  (i«6f),  which  contain  Jobn  Awddey'.  Tfa 
Fnlifiljm  of  VvaboiiJa  (from  theedicioii  of  ij7j),ThDina>  Har. 
man'i  Guml/or  Commn  CtnOnri  (1567-IS7J).  and  TluGmml- 
work  ef  Cvnny-taUkiitf  (anonyinoui»  iwj,  bwdra  extract!  from 
Dlhtf  eady  work*  whth  funuih  iloiianea.  T*t  OicHnan  ^  Uu 
Coui*t  Gnc,  by  D.  E.  (no  dale,  biit  printed  at  the  end  of  ihe  iTih 
ccnluiy;  pbatoKrapbic  leprint  by  ].  S.  Fanaer),  it  valuable  a> 
coniaJninf  [he  carilnt  known  RconI  of  many  wordi  Mill  in  am; 
wbile  mainlv  tnatiflf  cf  thieves'  and  vagnnu'  language,  it  include* 
TCiich  thai  bdonc*  to  llang  ill  the  wider  lenie.  Among  [he  many 
lalet  works,  only  the  foUovina  need  be  mentioned  here:  Francti 
Cr«e'i  dtitkiJ  DitHBmiry  'Jf^  Valfsf  r«i(w  (jid  ed..  17^); 
Tke  JZoac  DutioKvyt  ■nonvnwuB,  but  iindentooa  10  be  bv  Lhe 
pubiither,  I.  C  Kotten  (new  edition,  1B74I,  a  work  of  coniideiable 
merit,  with  an  excdient  bibliography:  A  Dictionary  of  Siant. 
Juts'  nd  fj»<>  by  A.  Buitie  and  C.  C,  Ldaod  (1689):  and 
^»  owf  1(1.1  Hlgtwi.  bv  I.  S.  Farmer  and  W.  E.  Henley  {1B90- 
1904),  which  Biupaiaea  all  aimilar  worica  in  eatenl  df  vocabulary 
and  abundance  d  BluMratJve  natter,  tbou)^  the  dalei  and  even 
ibt  [eit  «f  tbe  quatatiou  an  often  inaccurate.  For  the  ilanE  of 
public  Kbools  see  Tile  K'tebsUr  Wtri-htuk.  by  R.  C.  K.  Wrench 
(looi)  and  TIh  EltH  Cttiary.  by  C.  R.  Stone  (1901). 

FfMich:  Tbe  culicst  niteniatic  tneaimeoi  ol  orfsf  ii  found  in 
La  Vii  rMr<iu(  do  JTiUIni,  Cum  BMmitmt  o  Cuwi,  by 
Pechoo  de  Ruby  (>  pteudonym),  wfaicb  went  ihrough  Kverafedilioni 
in  tbe  early  part  of  the  ]  7th  century,  and  haibeen  reprinted  in  jSji 
and  1 868.  The  ilinf  of  the  isth  century  it  diacuHcd  in  £<  .Auioii  aa 
ettintitnt  liicit,  by  Aufinte  Vim  (lUi),  which  includea  an  edition 
of  ihe  SaJIIdu  of  Vniloni  in  La  JiBwn  O  JoMii  d>  F.  ViOm.  by 
Lucien  SchOne  (l8S7)>and  in  LMrul  tmdtm,  by  L  Sainlan  (1907). 
Fiancixiue  Mkbel'a  Eluiti  iiflatilit>*  ttmf^ii  tmr  Tmol  (1856) 
ia  impoitadt  for  £u  richcollection  of  material  and  ici  cppiout  refer- 


e,  the  chief  authority  ii  Lucien  Rigaud, 
Umt  (iM)).  For  trie  apecial  tlans  of 
.tmy,  Iliaienmirt  it  forcM  Jti  lyfa- 
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II  (1S91).    Univeiiity  slang  ii  ably  treated  in  Dnlsclu 
:V  hy  F.  Kluge  [1895)- 

~     linck.  ft-oorifcni«l  Kn  SafewnK*  (iSM), 

, — th:  F.  Michel,  in  tJuda  ^  pkHoI*>git  tompar4e 

nr  rami  (see  above),  gives  a  vocabulary  of  Italian  thieves'  siang 

end  ol  Ihe  rralUlt  dn  Biaiili.  i838r>nd  one  of  Sjiamih  slang  from 
Riimuai  di  Ctrmania  (ed.  6,  shortly  before  1800).  For  Spaniih 
thieves'  lanaua^  aee  also  A.  Besses,  Art^  apcHei  (Baicelona. 
no  date) ;  alarge  proportion  of  tbe  wordi  given  by  tbii  wriler  ia 
gipsy.  (H.  Bt) 

■LATB  (propcriy  Cuv  Sura;  in  H.  Eng.  itol  or  iclof,  from 
0.  Fr.  tidal,  a  >ma1]  ple<«  of  wood  uied  as  a  tile;  aclaUr,  to 
break  into  pieces,  whence  modem  Fr.  Idol,  the  root  being  seen 
alio  in  Get.  HUniien,  10  ^lil),  in  geology,  a  Euile,  fine-gnuned 
irgiOaceoua  Ii>ck  which  cleave*  or  iplila  readily  into  thin  slabs 
havinggreatlensnesUengthaaddurabilily.  htany other [oirks are 
improperly  called  slate,  if  Ihey  are  thin  bedded  and  on  be  used 
for  roofing  and  similar  purposes.  One  of  the  best  known  of  these 
is  the  Slonesfietd  slate,  which  ii  a  Jurassic  limestone  occurring 
near  Oxford  and  funous  for  iu  fossils.  Stales  properly  ao-ialled 
do  not.  emqn  on  rare  occasions,  split  along  the  bedding,  but 
along  planes  of  cleavage,  whicb  inleisect  the  bedding  usually  ■< 
high  angles.  Tbe  originsl  material  was  a  fine  day,  someiima 
with  more  or  less  of  sand  or  ashy  ingtedients,  occasionnUy  with 
some  lime;  and  the  bedding  may  be  indicated  by  alternating 
bands  of  different  lithologicai  charsctcr,  crossing  the  cleavage 
facesnftheBlales,andoftenb  lenupting  thedeavBge,or  rendering 
it  imprifect.  Qeavago  is  thus  a  superinduced  structure,  and  its 
eiptanation  la  to  be  found  in  the  rearrangement  of  the  minerals, 
and  the  development  of  a  certain  degree  of  crystallization  by 
pressure  acting  on  the  rock.  Slates  belong  mostly  to  the  older 
geological  systems,  being  commonest  in  Pre-Cambrian,  Csmbiian 
ud  SQuriu  district!,  thoufch  Ibey  may  be  found  of  Carbonifertnu 


in-building  pnccus  have 


or  even  of  Terliity  age,  where  it 

folded  and  comprosed  thae  mor 

of  pressure  is  shown  alio  by  the  fossils  which  sometimes  occur  in 
slates;  they  have  been  drawn  out  and  distorted  in  such  a  way 
as  to  prove  that  tbe  rock  has  undergone  deformation  and  h^ 
behaved  like  a  plastic  mass.  Evidence  ol  the  same  kind  ii 
afforded  by  the  shape  of  the  knots  and  concrelianl  Bometimes 
present  in  the  slate.  If  tbe  bedding  be  traced,  either  in  tbe 
slates  or  in  tbe  other  rocks  which  accompany  them,  firiures  will 
be  frequenlly  observed  (the  folding  often  being  of  an  iioclifikl 
lyp'),  while  reversed  faulting,  or  thrusting,  is  usually  j'*^  con- 


materials  of  which 
they  consist.  Grita, 
igneoui  cocks,  ash- 
beds  and  Limestones 
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be  distinguished 

minerals,  Ihe  latter 
being  due  to  didcamt 
degrees  of  cohesioa 

"Xnll"  pwd^itrf'roli'bi^VGleS.Ca'w'kUii". 

-    P'"'^  The  cmmpled  bands  mark  the  bedding,  and 
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avage  with  prefl-  the  cleavage  planes;  the  fine  tine 

re,     however      is  darkened  side  merely  Rpresenr  jilra 

imislakablk  It  K"'' T  ^i?!??.^,?!?!?.^'.* 


cept  by  rod 
ch  have  been  su 


jecled  to 
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may  operate  to  several  wb>i 
particles  by  bioadening  Ii 
ai  ngni  angles  10  me  principal  pressures,  while  tney  are  inuuica 
in  the  direction  in  which  the  preiiure  acted.     Probably  Ibe  six  at 
Ihe  panicle  will  be  slightly  reduced.    This  method  of  reasoning, 
bowever,  does  not  carry  us  fu,  as  tbe  miacnls  of  alata  vary 
considerably  in  form-     Pressure  will  also  tend  to  produce  an 
expansion  of  the  rock  mass  in  a  direction  (usually  nearly  voticaJ) 
at  right  angles  to  the  oompreuion,  for  such  it>cks  as  slates  are 
distinctly  plastic  in  great  masses.    This  Sowage  will  help  to 
orientate  the  particles  in  the  direction  of  movement,  and,  opera- 
ting conjointlywith  the  ^tIeiuogaboveeiplained,will  accentuate 
'    Uabihly  to  delve  in  a  definite  set  of  planes.     The  reciyitalliia- 
]  Induixd  bypiessuie  is  probably  of  still  greater  importance. 
Slates  consist  krgely  of  thin  pUtes  of  mica  arranged  parallel 
the  dcsvage  (aces.     Thislniai  has  devdopcd  in  tbe  locfc  as  it 
11  folded  and  comprtssed.     In  the  moist  and  plastic  sUle  tbe 
ineial  partides  slowly  enlarged  by  the  addition  of  new  crystal- 
le  molecules.    Those  faces  which  were  perpendicular  to  the 
essure  would  grow  slowly,  as  the  grcol  pressure  would  promote 


!,  being  less  exposed  to  the  pressure  would  recdve  fresh 
posits.  In  this  way  thin  laminae  would  form,  lying  at  Tight 
e!ei  to  the  direction  of  greatest  stress.  Micas  and  other 
sty  minerals  (such  as  chlorite),  which  naturally  grow  moot 
pidly  on  their  edges,  would  show  this  tendency  best,  and  such 
inerala  usually  form  a  largA  part  of  the  best  slalei;  but  evoi 
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quartz  and  f^bptLt,  whidi  under  ordinaiy  conditions  form  more 
cquidimensional  crystals,  would  assume  lenticular  forms.  In 
the  necessary  co-operation  of  these  three  causes,  viz.  flattening 
of  particles  by  compression,  orientation  of  partides  by  flow  and 
fonnation  of  laminar  crystals,  the  fundamental  explanation  of 
slaty  cleavage  is  found.  The  planes  of  deavage  will  be  approzi« 
mately  perpendicular  to  the  earth  pressures  which  acted  in  the 
district;  hence  the  strike  of  the  deavage  (t.«.  its  trend  when 
followed  across  the  country)  will  be  persistent  over  considerable 
areas. 

Where  the  rock  masses  are  not  homogeneous  (e.g.  slates  alter- 
nating with  gritty  bands),  the  deavage  is  most  perfect  in  the  finest 
grained  rocks.  In  passing  from  a  slate  to  a  grit  the  direction  of 
the  deavage  changes  so  that  it  tends  to  be  more  nearly  per- 
pendicular to  the  bedding  planes.  A  structure  akin  to  deavage, 
often  exemplified  by  slates  e^>eciaUy  when  they  have  been  some- 
what contorted  or  gnarled,  is  the  Ausweickungsclivoge  of  Albert 
Hdm.  It  is  produced  by  minute  crumplings  on  the  deavage 
faces  all  arranged  so  that  they  lie  along  definite  planes  crossing 
the  cleavage.  These  slight  inflections  of  the  deavage  may  be 
sharp-sided,  and  may  pass  into  small  faults  or  steps  along  which 
dislocation  has  taken  place.  A  secondary  or  false  deavage,  less 
perfect  than  the  true  deavage,  may  thus  be  produced  (see 
Petiolcx;y,  PL  IV.  fig.  7).  The  faces  of  slates  have  usually 
a  slightly  sUky  lustre  due  to  the  abundance  of  minute  scales  of 
mica  all  lying  parallel  and  reflecting  light  simultaneously  from 
their  pearly  basal  planes.  In  microscopic  section  the  best  slates 
show  much  colourless  mica  in  small,  thin,  irregular  scales. 
Green  chlorite  is  usually  also  abundant  in  flalfes  like  those  of  the 
mica.  The  prindpal  additional  ingredient  is  quartz  in  minute 
lens-shaped  grains.  The  size  of  the  individual  particles  may  be 
approximatdy  one-five-hundredth  of  an  inch.  Minute  rods  or 
needles  of  rutile  are  also  common  in  slates,  and  well-formed  cubes 
of  pyrites  are  often  visible  on  the  splitting  faces.  The  brownish 
colour  of  some  slates  is  due  to  limonite  and  haematite,  but 
magnetite  occurs  in  the  darker  coloured  varieties.  Other 
minerab  which  occur  in  the  rocks  of  this  group  are  caldte,  garnet, 
biotite,  chloritoid,  epidote,  tourmaline  and  graphite  or  dark 
carbonaceous  materuds. 

By  advancing  crystallization  and  increased  azeof  their  com- 
ponents, sUtes  pass  gradually  into  phyllites,  which  consist  also 
of  quartz,  muscovite  and  chlorite.  In  the  neighbourhood  of 
intrusive  granites  and  similar  plutonic  igneous  rocks,  slates 
nndergo. "  contact  alteration,"  and  great  changes  ensue  in  their 
appearance,  structure  and  min^al  composition.  They  lose  their 
fadle  cleavage  and  become  hard,  dark-coloured,  sUghtly  lustrous 
rocks,  which  have  a  splintery  character  or  break  into  small 
cuboidal  fragments.  These  are  known  as  "  homfelses  "  (g.v.). 
Farther  away  from  the  granite  the  slates  ar6  not  so  much  altered, 
but  generally  show  small  rounded  or  ovoid  spots,  which  may  be 
darker  or  lighter  in  colour  than  the  matrix.  The  ^x>ts  contain 
a  variety  of  minerals,  sometimes  mainly  white  mica  or  chlorite. 
In  these  qpotted  slates  andalusite,  chiastolite,  garnet  and 
cordierite  often  occur;  chiastolite  is  especially  characteristic; 
cordierite  occurs  only  who'e  the  alteration  is  intense..  The 
chiastolite-slates  show  dongated,  straight-sided  crystals  with 
black  cores  (see  PsTsouxsYr  PL  IV.  fig.  9),  which,  on  transverse 
section,  have  the  form  of  a  cross  constituting  the  two  diagonals 
of  the  rhombic  or  squarish  pattern  of  the  mineraL  These  crystals 
may  be  half  an  inch  to  sev^al  inches  in  length;  they  are  usually 
more  or  less  completely  weathered  to  white  mica  and  kaolin. 
In  other  cases,  especially  near  mineral  veins,  dates  are  filled  with 
bbck  needles  of  tourmaline  or  are  bleached  to  pale  grey  and 
white  colours,  or  are  silidfied  and  impregnated  with  mineral  ores. 
Frequently  in  districts  where  slates  are  much  crumpled  they  are 
traversed  by  numerous  quartz  veins,  which  have  a  thickness 
varying  from  several  inches  up  to  many  feet,  and  may  occasionally 
be  auriferous.  (J.  S.  F.) 

Sates  are  widely  used  for  roofing  houses  and  buildings  of  every 
description,  and  for  such  purposes  they  are  unequalled,  the  better 
iorts  possessing  all  the  qualities  necessary  for  protection  against 
wind,  rain  and  stonn.    The  finer  varieties  are  made  into  writing 


slates,  and  In  districts  where  cross  deavage  exists  slate  pendb 
are  made.  Slabs  are  also  manufactured,  and,  being  readily  cut, 
planed,  dressed  and  enamdled,  are  used  for  chimney  pieces, 
billiard  tables,  waU  linings,  dstems,  paving,  tomb-stones,  ridge 
rolls,  dectriod  switch-boards  and  various  other  architectural 
and  industrial  purposes. 

Slate  rocks  axe  quarried  both  above  ground  and  bdow  ground, 
according  as  they  lie  near  to  or  distant  from  the  surface.  When  they 
are  near  the  surface,  and  thdr  dip  correapomls  with  the  slope  of  the 
ground,  they  are  in  the  most  favourable  portion,  and  are  worked 
m  terraces  or  galleries  formed  along  the  strike  of  the  beds  and 
having  a  height  of  about  50  ft.  The  galleries  are  generally  carried 
on  in  sections  of  10  yds.,  worked  across  the  beds,  and  may  rise  to 
any  beisht  or  be  sunk  bdow  the  surrounding  levd  by  excavations. 
Wnen*tnc  rock  is  much  removed  from  the  surface,  or  inconveniently 
situated  for  open  workings,  it  is  quarried  in  underground  chambers 
reached  by  levds  driven  through  the  intervening  mass  and  across  or 
along  the  beds.  .  Or  it  may  be  necessary  to  sink  shafts  as  in  coal-pits 
before  the  rock  b  arrived  at,  but  the  cost  of  doing  so  forms  a  senous 
drawbacL  The  material  is  sometimes  won  by  the  aid  of  channelling 
machines  which  make  a  series  of  cuts  at  right  angles  to  each  other 
in  the  face  of  the  rock;  a  block  is  then  broken  off  at  its  base  by 
wedses  forced  into  the  cuts,  and  its  removal  permits  access  to  other 
blocks.  When  blasting  is  resorted  to,  advantage  is  taken  of  the 
natural  cuts  or  joints,  as  the  rock  is  readily  thrown  or  w<Mrked  off 
these.  The  explosive  used  should  be  of  such  a  character  as  to 
throw  out  or  detach  masses  of  rock  without  much  splintering,  which 
would  destroy  the  blocks  for  slate-making.  From  the  mass  thrown 
out  by  the  bust,  or  loosened  so  as  readily  to  come  away  by  the  use 
of  crowbars,  the  men  select  and  sort  all  good  blocks  and  send  them 
in  waggoiu  to  the  slate  huts  to  be  split  and  dressed  into  slates.  Two 
men  are  employed  at  this  operation— one  splitting  and  the  other 
dressing,  performing  thdr  work  in  a  sitting  posture.  *  The  splitter 
places  a  block  on  end  between  his  knees,  and  with  chisd  and  mallet 
splits  it  into  as  many  plates  as  possible  of  the  usual  thickness  for 
roofing  purposes — namely,  a  quarter  of  an  inch  more  or  less  according 
to  the  size  and  strength  required.  These  plates  are  then  placed 
horizontalljr  by  the  dresaeron  a  vertical  iron  stand,"  and  cut  with 
a  sharp  knife  into  dates  of  various  sizes  suitable  for  the  market. 
For  an  enumeration  of  these  sizes,  see  Roofs,  where  also  will  be 
found  an  account  ai  the  different  varieties  of  slates  and  of  the  ways 
in  which  they  are  fixed. 

8LATB  ISLANDS,  a  group  bdonging  to  the  parish  of  Kilbrandoxl 
and  Kilchattan  off  the  coast  of  Lome,  Argyllshire,  Scotland. 
They  comprise  Sell,  Easdale,  Torsay,  Luing  and  Shuna,  and  owe 
their  name  to  the  fact  that  they  are  composed  mainly  of  meta* 
morphic  rocks,  Easdale,  Torsay  and  Luing  being  entirdy  slate. 
Sell  mostly  slate  with  some  porphjrrite  in  the  north,  and  Shuna 
gneissose.  The  quarries  provide  occupation  for  most  of  the 
inhabitants^  The  steamos  to  and  from  Oban  usually  call  at 
Luing  and  Easdale.  Seil  (pop.  424),  the  most  northerly,  is  con- 
nected with  the  mainland  by  means  of  Gachan  bridge  on  its 
north-east  side,  near  Rue.  It  measures  4  m.  N.  and  S.  by  a  m. 
E.  and  W.  at  its  widest,  and  contains  Kilbrandon  church.  Off 
a  promontory  on  its  west  coast,  divided  only  by  a  narrow  strait, 
is  the  comparativdy  flat  island  of  Easdale  (pop.  284),  measuring 
roughly  }  m.  each  way.  The  quarries  have  been  worked  since 
1630  and  yidd  some  eight  million  slates  every  year.  The  txpeti- 
ment  of  leasing  them  to  the  workers  on  co-operative  lines  has  been 
tried  unsuccessfully.  Liting  (pop.  620)  is  situated  S.  of  SeQ, 
is  6  m.  long  and  i§  m.  broad.  Torsay  (pop.  7),  i  m.  long  by  }  m. 
broad,  lies  off  its  north-east,  and  Shuna  (pop.  8),  2}  m.  long  by 
i|-  m.  broad,  off  its  south-east,  shore. 

SLATER,  JOHN  POX  (x8i  5-1884),  American  philanthropist/ 
son  of  John  Slater  (Samud  Slater's  brother  and  partner),  was 
bom  in  Slatersville,  Rhode  Island,  on  the  4th  of  March  1815. 
He  was  educated  in  academies  at  Plainfidd,  Onnecticut,  and 
Wrentham  and  Wilbraham,  Massachusetts.  At  seventeen  he 
entered  his  father's  wooIl«i  mill  in  Hopeville,  (}onn.,  of  which 
he  took  charge  in  1836.  This  and  other  mills  he  owned  in  partner- 
ship with  his  brother,  William  S.  Slater,  until  1873,  when  his 
brother  took  over  the  Slatersville  Mills  and  he  assumed  sole 
ownership  of  the  mills  at  Jewett  City,  Conn.  In  1842  he  re- 
moved from  Jewett  City  to  Norwich;  there  he  helped  to  endow 
the  Norwich  Free  Academy,  to  which  his  son  presented  the 
Slater  Memorial  Hall;  and  there  he  died  on  the  7th  of  May 
1884.  In  1882  he  had  made  over  to  a  board  of  ten  tnistees, 
incorporated  in  New  York  state,  $1,000,000  for  "  the  uplifting 
of  the  lately  emancipated  population  of  the  Southern  states, 
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and  their  posterity,  by  conferring  on  them  the  benefits  of  Christian 
education."  Among  the  original  trustees  of  the  Slater  Fund  were 
Rutherford  B.  Hayes,  Morrison  R.  Waite,  William  £.  Dodge, 
Phillips  Brooks,  Daniel  C.  GUman,  Morris  K.  Jesup  and  the 
donor's  son,  William  A.  Slater;  and  among  members  chosen 
later  were  Melville  W.  Fuller,  William  E.  Dodge,  Jr.,  Henry 
C.  Potter,  Cleveland  H.  Dodge  and  Seth  Low.  In  J909  by  careful 
investment  the  fund  had  increased,  in  spite  of  expenditures, 
to  more  than  $1,500,000.  The  fund  has  been  of  great  value  in 
aiding  industrial  schools  in  the  South,  its  largest  beneficiaries 
being  the  Hampton  Normal  and  Agricultural  Institute  of 
Hampton,  Virginia,  the  Tuskegee  Normal  and  Industrial  In- 
stitute of  Tuskegee,  Alabama,  Spelman  Seminary  in  Atlanta, 
Georgia,  Claflin*  University  in  Orangieburg,  S.C.,  and  Fisk 
University,  in  Nashville,.  Tennessee.  At  Winston-Salem,  N.C., 
is  the  Slater  State  Normal  and  Industrial  School,  founded  in 
1893-  and  named  after  the  founder  of  the  fund.  Other  state 
normal  schools  for  negroes  have  received  assistance  from*  the 
fund;  and  in  some  cases  it  has  contiibuted  directly  to  the 
school  boards  of  Southern  dties. 

SLATER,  SAMUEL  (x  768-183 5),  American  textile  manu- 
facturer, was  bom  in  Belper,  Perbyshire,  England,  on  the 
9th  of  June  X768.  In  1783,  the  year  after  his  father's  death, 
|be  was  apprenticed  to  Jedediah  Strutt,  his  neighbour  and  a 
partner  of  Richard  Arkwright  in  spinning  cotton,  and  Served 
under  him  six  and  a  half  years.  Learning  that  the  Pennsylvania 
legislature  had  granted  £100  In  1789  to  the  inventor  of  a  power 
carding  machine,  he  removed  to 'the  United  States  in  that  year, 
but  was  unable  because  of  British  laws  to  bring  with  him  drawings 
of  cotton-spinning  machinery.  He  wrote  to  Moses  Brown  of 
Providence,  R.I.,  who  had  made  unsucceuful  attempts  to 
manufacture  cotton  doth,  and  in  January  1790  on  Brown's 
invitation  went  to  Pawtucket,  R.I.,  where  he  entered  into  a 
partnership  with  William;  Almy  (Moses  Brown's  son-in-law) 
and  Smith  Brown,  a  kinsman  of  Moses  Brown,,  designed  (from 
memory)  machines  for  cotton-spinning,  and  turned  out  some 
yam  in  December  of  the  same  year.  In  1799  he  established 
in  his  mills  one  of  the  first  Sunday  Schools  in  America.-  In 
180X  he  built  a  factory  in  Rehoboth,  Mass.,  and  with  his 
brother  John,  who  joined  him  in  1804,  established  in  1806  the 
manufacturing  village  of  Slatersville,  in  Smithfield  township, 
Rhode  Island.  He  began  the  manufacture  of  woollen  doth  in 
X815-1816  at  Oxford,  now  Webster,  Mass.,  where  he  had  built 
cotton  mills  in  x8i3.  In  his  later  years  he  was  interested 
in  other  textile  mills  and  in  iron  foundries  in  Rhode  Island. 
He  died  at  Webster,  Mass.,  on  the  axst  of  April  1835.  He  has 
been  called  the  "father  of  American  manufactures"  and  it 
IS  no  exaggeration  to  call  him  the  founder,  of  American  cotton 
jnanufacturing. 

See  G.S.  White,  IfMiiMrfffSamiMl  Sater  (ind  ed.,' Philadelphia, 
1846). 

SUTIN,  SIR  RUDOLF  CARL  VON  {iZsr^  ),  Anglo- 
Austrian  soldier  and  administrator  in  the  Sudan,  was  bom  on 
the  27th  of  June  1857  at  Ober  St  Veit  near  Vienna.  At  the  age 
of  seventeen  he  made  his  first  joumey  to  the  Sudan,  reaching 
Khartum  by  the  Nile  route  in  October  1875  in  company  with 
Theodor  von  HeugUn  (q.v.).  Thence  he  went  through  Kordofan 
to  Dar  Nuba,  exploring  the  mountains  of  that  region.  He 
returned  to  Khartum  in  consequence  of.  a  revolt  of  the  Arabs 
against  the  Egyptian  government.  There  Slatin  met  Dr  Emin 
(Emin  Pasha)  and  with  him  purposed  visiting  General  C.  G. 
Gordon  at  Lado,  Gordon  at  that  time  .being  governor  of  the 
equatorial  provinces.  Slatin,  however,  was  obliged  to  retum  to 
Austria  without  accomplishing  his  desire,  but  Emin  went  to 
Lado  and  at  Slatin's  request  recommended  the  young  traveller 
to  Gordon  for  employment  in  the  SudaiL  In  1878,  while  Slatin 
was  serving  as  a  lieutenant  in  the  crown  prince  Rudolf's  regi- 
ment in  the  Bosnian  campaign  he  received  a  letter  from  Gordon 
inviting  him  to  the  Sudan,  of  which  country  Gordon  had  become 
governor-general.  At  the  dose  of  the  campaign  Slatin  received 
'permission  to  go  to  Africa  and  he  arrived  at  Khartum  in  January 
.1879,    After  a  brief  period  during  which  he  was  finsnrisl 


inspector,  Slatin  was  appointed  mudir  (governor)  of  Dara,  the 
south-westem  part  of  Darfur,  a  post  he  held  until  early  in 
i88x,  when  he  was  promoted  governor-general  of  Darfur  and 
ipven  the  rank  of  bey.  While  administering  Dara,  Slatin  con- 
ducted a  successful  campaign  against  one  of  the  Darfur  princes 
in  revolt,  and  as  governor  of  Dariur  he  endeavoured  to  remedy 
many  abuses.  He  had  soon  to  meet  the  rising  power  <rf  the 
mahdi  Mahommed  Ahmed  (q.v,).  Early  in  x88a  the  Arabs  in 
southern  Darfur  were  in  revolt.  With  insufficient  resources'and 
no  succour  from  Khartum,  Slatin  gallantly  defended  his  province. 
Though  victorious  in  several  engagements  he  lost  ground.  His 
followers  attributing  his  non-success  to  the  fact  that  he  was  a 
Christian,  Slatin  nominally  adopted  Islam.  But  all  hope  of 
maintaining  Egyptian  authority  vanished  with  the  news  of  the 
destmction  of  Hicks  Pasha's  army  and  in  December  1883  Slatin 
surrendered,  refusing  to  make  any  further  sacrifice  of  life  in  a 
hopdess  cause.  In  the  camp  of  the  mahdi  an  attempt  was  made 
to  use  him  to  induce  Gordon  to  surrender.-  This  failing,  Slatin 
was  placed  in  chains,  and  on  the  morning  of  the  26th  of  January 
1885,  an  hour  or  two  after  the  faU  of  Khartum,  the  head  oi 
Gordon  was  brought  to  the  camp  and  shown  to  the  captive. 
Slatin  was  kept  at  Omdurman  by  the  khalifa,  being  treated 
altematdy  with  savage  crudty  and  comparative  indulgence. 
At  length,  after  over  eleven  years'  captivity,  he  was  enabled, 
throu^  the  instmmentality  of  Sir  Reginald  (then  Major) 
Wingate  of  the  Egyptian  Intelligence  Department,  to  escape, 
reaching  Egypt  in  March  1895.  In  a  remarkable  book,  Fire  and 
Svmrd  in  the  SudcHf  written  in  the  same  year  and  issued  in 
English  and  German  in  1896,  Slatin  gave  not  only,  as  stated  in 
the  sub-title,  "  a  personal  narrative  of  fighting  and  serving  the 
dervishes  "  but  a  connected  account  of  the  Sudan  under  the  rule 
of  the  khalifa.  Raised  to  the  rank  of  pasha  by  the  khedive, 
Slatin  recdved  from  Queen  Victoria  the  Companionship  of  the 
Bath.  On  the  eve  of  his  surrender  to  the  miLhdi  at  Christmas 
X883  he  had  resolved,  if  he  regained  his  liberty,  to  use  the  know- 
ledge he  would  acquire  while  in  captivity  for  the  eventual  benefit 
of  jthe  country,  and  after  a  year's  rest  he  took  part,  as  an  officer 
on  the  staff  of  the  Egjptian  army,  in  the  campaigns  of  1897-98 
which  ended  in  the  capture  of  Omdurman.  For  his  services  in 
these  campaigns  he  was  made  a  K.C.M.G.  and  in  1899  was 
ennobled  by  the  emperor  of  Austria.  In  X900  he  was  appointed 
Inspector-General  of  the  Sudan,  in  which  capacity  his  mastery 
of  Arabic  and  his  profound  knowledge  of  the  land  and  peoples 
proved  invaluable  in  the  work  of  reconstraction  undertaken  by 
the  Anglo-Egyptian  government  in  that  country.  In  1907  he 
trasmade  an  honorary  major-general  in  the  British  army. 

SLAUGHTER-HOUSE,  or  Abattoik.  In  the  United  Kingdom 
slaughter-houses  are  of  two  kinds,  those  which  belong  to  in- 
dividual butchers  and  those  which  belong  to  public  r^irmitk 
authorities;  the  former  are  usually  called  private 
slaughter-houses,  the  latter  public  slaughter-houses.  Private 
slaughter-houses  in  existence  in  England  before  the  passing  of  the 
Public  Health  Act  1875  were  established  without  licence  by 
the  local  authority,  except  in  those  towns  to  which  the  provisioiks 
of  the  Towns  Improvement  Clauses  Act  1847,  relating  to 
slaughter-houses,  were  applied  by  spedal  Act.  By  the  Act  of 
X875  these  provisions  were  extended  to  all  urban  districts.  Subse-' 
quently  to  1890  urban  authorities  adopting  Part  III.  of  the  Public 
.Health  (Amendment  Act)  of  that  year  could  license  for  limited 
periods  of  not  less  than  one  year  all  slaughter-houses  coming  into 
existence  after  such  adoption.  In  London,  slaughter-houses  have 
l>een  licensed  since  1855.  Private  slaughter-houses  are  fre- 
quently situated  at  the  rear  of  the  shop  in  which  the  meat  is 
sold.  Each  consists  of  a  compartment  in  which  the  animals 
are  killed,  and  in  association  with  this  are  the  pounds  in  which  a 
few  animals  can  be  kept  pending  slaughter.  These  buildings 
are  regulated  by  by-laws  made  imdei*  the  Public  Health  Act 
by  the  several  urban  sanitary  authorities.  The  by-laws  usually 
provide  for  the  floor  to  be  made  of  jointless  paving,  to  ensure 
that  the  earth  shall  not  be  fouled  in  the  process  of  slaughtering; 
for  the  walls  to  be  cemented  to  a  certain  height  above  the  floor, 
to  provide  a  surface  which  can  be  easily  deaned;  for  the  doors- 
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to  be  of  sufficient  width  to  enable  cattle  to  enter  the  slanghter- 
bouse  without  difficulty;  and  for  the  poundage  to  have  floor- 
space  sufficient  for  eadi  animal.  These  by-laws  also  provide 
for  water-supply  to  the  slaughter-house  for  cleansing,  and  to 
the  pounds  for  the  use  of  the  animals,  for  the  periodical  lime- 
wbiting  of  the  pxemises,  and  for  the  observance  of  caie  to  prevent 
the  blood  escaping  into  the  drains.  Private  slaughter-houses, 
especially  those  which  were  established  without  licence,  are  often 
in  too  close  proximity  to  inhabited  buildings.  In  towns  in  which 
by-laws  are  not  strictly  enforced  they  are  often  sources  of 
nuisance.  Prxvatie  slaughter-houses  are  also  objectionable  on 
other  grounds.  They  lead  to  the  driving  of  cattle  through  the 
towns  on  the  way  to  the  slaughter-house,  sometimes  to  the 
danger  of  the  inhabitants,  and  they  render  impossible  any  sys- 
tematic inq)ection  of  meat.  It  is  in  connexion  with  the  increasing 
demand  for  sudi  meat-in4>ection  that  the  objections  to  private 
slau^ter-hooses  axe  most  manifested;  and  hence,  in  countries 
in  which  the  law  provides  for  the  obligatory  inspection  of  meat, 
private  slau^ter-houses  are  ceasing  to  exist,  and  public  abattoirs 
are  being  substituted  for  them. 

Public  slau^ter-houses  are  of  great  antiquity  and  owe  their 
beginnings  to  Roman  civilization.  In  300  B.a  animals  were 
f^^g^  slaughtered  in  the  open  air  in  the  Fonmi  in  Rome. 
Later,  to  meet  the  convenience  of  butchers,  a  house  on 
the  river  Tiber  was  given  to  them  for  the  purposes  of  their 
This  house  had  been  occupied  by  a  Roman  citizen 
Msccllus.  The  building  appears  to  have  retained 
name,  and  hence  the  macdlum  of  Livy's  time  subsequently 
erected  in  the  Forum,  which,  inter  aliay  is  believed  to  have  con- 
tained rooms  for  the  slaughter  of  animals.  The  rooms  actually 
used  for  slaughter  were  Awmimm,  from  laniare,  but  the  word 
^taceUttm  has  been  preserved  in  the  Italian  macellaret  to 
slaughter,  and  in  the  German  mettgen  or  melBidn,  and  in  the 
Fjiglish  massacre. 

Public  slaughter-houses  existed  in  many  large  towns  of 
Germany  in  medieval  times  under  the  name  of  KuUdk6je\  they 
were  mpsUy  situated  on  the  rivers,  which  provided  an  ample 
suppfy  of  water,  and  a£f<»rded  means  for  the  removal  of  blood. 
Some  of  these  KuUelkdfe  continued  to  exist  within  recent  years. 
No  law  other  than  a  town  law  governed  their  establishment  and 
management.  Tb^  were  owned  or  controlled  by  the  butchers' 
cocpocations  or  9l<h^  but  all  butchers  were  not  members  of  the 
gikis;  and  this  appears  to  have  led  to  a  ministerial  order  in 
Prussia  in  1826,  which  made  it  inadmissible  to  require  every 
butcher  to  slau^ter  in  them.  Shortly  after  the  middle  of  the 
X9th  century  the  prevalence  of  trichinosis  compelled  a  return 
to  the  use  of  public  slaughter-houses;  and  the  enactment  of 
laws  in  x868  and  x88i  in  Prussia,  and  similar  laws  in  other  German 
states,  empowered  urban  authorities  to  require  that  all  animals 
kiDed  in  towns  should  be  slaughtered  in  public  slau^ter-houses. 
(Sdiwars,  Ban,  Emrichtung  und  Betritb  dfenUicker  Schlock^  und 
Vukk9j€.) 

In  France,  in  the  15th  and  x6th  centuries,  numerous  towns 
were  provided  with  public  slau^ter-houses.  It  was  required 
that  thqr  should  be  used  by  all  persons  killing  animals  the  flesh 
of  which  was  to  be  sold;  but  their  position  and  the  conditions 
they  created  were  such  as  urgently  to  demand  amdioration, 
and  some  effort  was  made  in  this  direction  in  1567.  It  was  not, 
however,  until  the  time  of  Napdeon  L  that  it  was  decided  that 
the  atrodous  nuisance  which  these  slaughter-houses  created 
should  be  removed.  By  decrees  passed  in  1807  and  iSzo  public 
dau^ter-houses  were  required  to  be  provided  in  all  large  towns 
in  France,  the  needs  of  Paris  being  determined  by  a  Commission, 
which  recommended  the  establishment  of  five  abattoirs  or  public 
dangliter-houses.  In  1838  the  requirement  that  public  slau^ter- 
hottses  should  be  provided  in  large  centres  was  extended  to  all 
towns  in  France,  and  it  was  further  required  that  the  slaughter- 
houses should  bie  situated  at  a  distance  from  dwelling-houses. 

In  1867  the  large  abattoir  of  La  Wlette  was  constructed  to 
meet  the  needs  of  Paris,  two  of  the  five  constructed  under  the 
deaeea  of  Napdeon  being  dosed.  In  1 898  the  additional  abattoir 
oi  Vaagirsxd  wu  opened,  and  the  remainder  of  the  five  were 


dosed  except  Villejuif,  which  was  restricted  in  its  use  to  the 
slaughter  of  horses  for  human  food. 

In  Belgium  public  slaughter-houses  have  been  provided  in  all 
the  large  and  many  of  the  small  towns.  In  Switzerland  there 
are  public  slaughter-houses  in  nearly  all  places  having  more 
than  two  thousand  inhabitants.  In  Italy  a  law  of  1890  required 
that  public  slaughter-houses  should  be  erected  in  all  communities 
of  more  than  six  thousand  inhabitants.  In  Austria  a  law  of 
1850  required  the  provision  of  such  places  in  all  the  large  and 
medium-sized  towns.  In  Norway  and  Sweden  a  law  of  189a 
required  the  provision  of  public  slaughter-houses;  but  it  has  only 
partially  been  fulfilled.  In  Denmark  there  are  public  slaughter- 
houses in  a  few  towns,  induding  CopezUiagen.  In  the  Nether- 
lands and  Rumania  a  number  of  public  slaughter-bouses  have 
been  provided.  It  is  in  Germany,  however,  that  the  greatest 
progress  has  been  made,  and  espedaUy  in  ^nissia,  where,  Pro- 
fessor Ostertag  of  Berlin  states,  they  have  "  grown  out  of  the 
ground  "  {Handbuck  der  Fleischbeschau) ;  so  much  so  that  in  1897 
there  were  331  public  slaughter-houses  in  the  kingdom,  40  of 
which  were  provided  in  the  period  1895-1897.  A  bter  work 
{Lcs  AbatUrirs  piMUSf  by  J.  de  Loverdo,  H.  Martd  and  Mallet. 
1906)  gives  the  number  of  public  slaughter-houses  as  839  in 
Germany,  84  in  England,  9x3  in  France  and  neariy  aoo  in 
Austria.  In  some  other  countries  public  slaughter-houses  have 
been  provided,  but  they  are  of  a  primitive  fonn. 

In  England  the  power  to  provide  public  slaughter-houses  was 
given  by  the  Public  Health  Act  1848  to  the  local  authorities  of 
cities,  towns,  boroughs,  &c.,  to  which  the  Act  was  applied  ~  , 
by  Order;  and  later,  was  siven  to  all  urban  sanitary  ^bml 
authorities  by  flection  169  01  the  Public  Health  Act  1875.  **"■• 
These  authorities  have,  however,  suffered  from  the  disadvantage 
that  they  have  had  no  power  to  control  the  continuance  of  private 
slaughter-houses  (except  in  so  far  as  these  were  annually  licensed), 
and  they  have  tnereiore  been  unable  to  ensure  that  the  public 
provision  would  be  used  bjr  the  butchers.  In  Ireland  and  Scotland 
much  the  same  powers  exist;  but  in  Scotland,  if  the  burgh  com- 
missioners provide  a  public  daughter-house,  no  other  slaughter- 
house can  be  used.  Some  English  local  authorities  have  obtained 
in  local  acts  powerB  similar  to  those  possessed  by  the  burgh  com- 
missioners  in  Scotland.  The  need  for  still  wider  control  is.  however, 
manifest.  Belfast  may  be  cited  as  an  illustrBtion  of  a  town  in  which 
a  public  slaughter-house  has  been  provided,  and  in  which  there  are 
no  private  slaughter-houses,  but  which  recdves  a  quantity  of  meat 
from  private  slaughter-houses  erected  bej^nd  the  boundaries  of  the 
city.  The  outcome  of  these  difiiculties  is  that  the  power  of  local 
authorities  to  provide  public  slaughter-houses  has  been  but  sparingly 
used.  There  is  no  law  requiring  that  meat  shall  be  inspected  before 
sale  for  human  food,  hence  there  is  no  obligation  upon  butchers 
to  make  use  of  public  establishments  for  the  slaughter  ot  their  cattle. 
This,  Indeed,  is  the  position  of  some  of  the  Continental  slaughter- 
houses; but  the  increasing  strictness  of  the  laws  as  to  meat-in- 
spection, and  especially  in  requiring  that  all  animals  shall  be  inspected 
at  the  time  of  slaughter,  is  making  the  use  of  public  slaujEhter-nouses 
obligatory.  Such  a  law  now  exists  in  Bdgium,  where  it  has  served 
as  a  mood  to  other  countries.  An  Imperial  German  law  of  1900 
extends  to  all  parts  of  that  country  the  same  requirement,  and 
enacts  that  "  neat  cattle,  swine,  sheep,  goats,  horses,  and  dogs,  the 
meat  of  which  is  intended  to  be  used  tor  food  for  man,  thaXi  be 
subjected  to  an  official  inspection  both  before  and  after  slaughter." 
Antecedent  to  that  year  tt  was  in  force  in  southern  Germany,  in 
Brunswick  and  Saxony,  but  only  in  some  parts  of  northern,  western 
and  central  Germany.  A  similar  law  exists  in  Norway  and  Sweden, 
but,  as  already  stated,  provision  of  public  daughter-houses  b  still 
meagre;  in  Austria-Hungary  there  as  a  nmilar  requirement,  but 
Ostertag  states  that  the  aoministration  b  lacking  m  uniformity; 
in  Italy,  he  writes,  the  regulation  of  meat-inspection  having  been  left 
to  provincial  authorities^  thorough  reform  is  impossible.  In  the 
British  colonies  advance  ts  being  made.  New  Zealand  has  a  number 
of  public  slaughter-houses.  The  Meat  Supervision  Act  of  Victoria 
empowere  the  Board  of  Health  to  make  regulations  for  ensuring  the 
wholesomeness  of  meat  supplies.  R^ulations  have  been  made  for 
Mdbourne.  Cattle  are  killed  in  public  slaughter-houses  and  the 
carcases  are  stamped,  thus  showing  in  which  slaughter-house  they 
have  been  killed. 

The  planning  and  construction  of  public  slaughter-houses  have 
been  the  subject  of  excdlent  treatises  by  German  writers,  among 
whom  may  be  mentioned  Dr  Oscar  Schwarz,  of  Stolp,  ^^j^,,,^ 
and  Herr  Osthoff,  a  former  dty  architect  of  Berlin,  to  ^j^,^ 
whose  works  the  writer  of  this  article  is  largely  indebted 
for  information.  After  inspection  of  the  public  slaughter-houses  in 
England  and  in  a  number  of  Continental  dties,  the  writer  considers 
that  those  of  Germany  are  most  deserving  of  description. 

The  slaughter-house  should  be  situated  outside  the  town,  or  so 
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It  b  of  count  MBUDwd  th&t  the  populatioa  deriva  the  irikole  vi 

'  TIm  puta  rnuilTd,  ucoidiDc  to  Dr  Otar  Schtrars,  trt:  (i)  an 
■dauniMncin  biodi;  b)  a  iluiflitEiiiu-lttll,  with  i  ipeciil  Tnom 
[nc  icikling  nriiH:  til  citlk  bini  U)  nioffl  (or  iCBldui(  uid 
ctcudoE  tripe  wid  intotiiia:  <j)  an  engiiie-bDuie;  (6)  aHumlF 
ilauKhterini'RioBi,  witb  bin  (or  inimb  HiBaiiii  fram.  or  i 
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latter  la  jpeatly  to  lio  pn 
L  u  s.^  .«.,  ^....^jDent  which  fivea  adequau 
ection  by  the  offidali  whoae  duty  it  ia  to  « 
daufhtcr-boiue  in  BexUn  waa  comtracced  on  t 

iu  recent  ycua  in  Gennuy  the  pcactice  liaa  1 
lialli.    The  part  c 


from  above  dividea  tike  hall  into  lepante  anaa,  each  of  which  Du 
an  ntmnca  trVB  vlthonL  Sehwara  ftvca  the  followinf  aa  the  moat 
oonvenioit  uraatenieat  of  the  buildiait'.  The  ailniiniitntive 
boildinc  (with  tiie  haute  of  the  upcridteDdent)  at  the  eotniicc»  lo 
that  Enm  it  the  cnuancc  «ad  whole  place  can  be  atea.  In  the 
vicjniiy  ibauM  b«  a  wd^kinc-aachlne  (cr  cattk.  The  tntn  of  the 
ana  Ei  occvpnd  by  the  daiifbterfakf -haUa,  and  the  lain  betaapiwto 
them  an  ooty  vparaBd  Imia  theffl  by  a  rad  orpwaie  way.  Ihe 

tJangbtrdiuE- 

anKUfnnia 

Tbcmaiwi 

to  be  mnov^_  .._____     ,  _ 

the  tripe  and  pH-acaldia|  luim  i> 
for  diHKd  >iiuiiala.  wiih  the  iilai: 


Hi  Inn 


.   Al^Uc 


,  __,  „  _r aa  the  popuLatiDn  af  the  town 

Increaiea.  By  lb*  praviiiMi  of  gnu  pliHa  and  Irtca  every  effort 
ahouLd  be  made  lo  iwcvc  the  pmnJKa  oi  the  dreary  appeaiancc  they 
wiilotherwiie  praent- 

Cold  chamben,  although  not  Included  anumc  the  abaolute  enentUli 
for  mull  tlaughter-bouflea,  are  an  almoat  necemry  adjunct,  for 
they  lerve  (or  the  proerviiion  o(  the  meat  aller  lUuEhter,  and  ue 
(□deed  abtotuHly  necemry  when  the  tlaiighter-houie  ia  of  laige 
Bit.  Thecoldchanibertliovldberituatedoppoaitcthetlaiighterine- 
halli,  ID  that  carcoaea  can  be  cooveyed  by  overhead  cairien  direciry 
(mm  theae  halli  to  it.  Within  the  cold  chamber  an  •epuiie  com- 
partnaeali  cr  cafea  of  diffeieot  uea.  rented  by  bulcben.  who  mn 
(huf  aUe  to  preeerve  their  meat  and  draw  upon  their  eupply  u 


le  ilaiHhter'boine.    A  (requ 


, "  Freibank.'  — ,— 

cooked  meal  of  quality  which  rendcn  it  unfit  to  be  nld  under 

Much  depend*  upon  the  deagu  and  detaili  of  coiutTuctian  of  the 
Kveral  omponenl  porta  o<  a  public  tlaughler-houK,  upon  the 
proviraofi  of  adequate  lighting  and  ventilation  of  the  biiildiiigB, 
upon  the  coiutnKCioa  of  walli.  Soon,  and  Gitingi  whkh  are  impcr' 
■neable  and  can  he  nadily  cksnaed,  and  ujxin  the  proviiiaB  of  an 
abundant  wcter4upp1y.  It  ia  eaaential  that  the  huildinga  ihouM 
be  well  lighted,  eapedally  thoae  which  are  uied  lor  the  ilaughlering 

■-^  The  material  generally 


iuppery.  The  Boor  miM  ham  an  adequate  fall,  an  that  the  i 
may  dbcharge  Into  a  lysem  of  dninage. 

The  pboB  of  the  public  lUughter-houae  of  NenHta  ea  I 
aad  of  DOiaekliirf  well  iUuHrate  the  [nviiioa  whKh  ia  k 
reipectively  (or  a  email  and  lor  a  laiie  town.  The  writer  i>  i 
toDrSchwaRforihe  plan  and  adeKriptioo  cf  the  ill 
at  Neuala.  It  wai  completed  in  October  Itog.  and  ii  erected  oa 
the  Oder  beknr  the  town,  on  land  of  an  area  of  Bjoo  tquare  nelree 
The  baikliag  waa  mefully  planned  by  the  town  architect,  Hen 
Brannaaehlb  k>  aa  lo  admit  of  increav  within  the  neat  lo-n  yeare 
Brickwork  u  uied  (or  the  cocatcuclion  <A  the  buiklinuK  and  Ibi 

iBofa  an  of  wood  e"''  ~™.     Th.  ^i<.  j  .11  ,. __- 

Iboai  of  the  wlmii 


- Live  biock  are  lined  pHitly  with  poliahed 

partly  ^th  cement*  to  a  height  of  two  metrei  abcrve  the  Aooc. 
oon  coDiiBt  of  MOBe  ilaba  aet  ia  cement  (hg.  1 }. 
J  lie  adrmoiltialive  block  {^)  la  lilLated  at  the  entrance  and  ia  A 
rhm-etofey  boiklingi  cmtaiaiag  aa  olBce.  a  mom  Itn  eKamination 
o(  meat  for  trichinae*  and  dweiling-nwmt  lor  the  auperintendent- 
Id  the  centnl  Uoek  (B)  two  ilaughter-halli  aie  provided  (a)  (or 
awine  and  (t)  foe  catde  and  dieep.  With  theae  an  aaaociated  (<) 
an  en^BC-haoie,  U)  a  bailer  ami  luei  nxim.  (i)  »  wockahop.  (/)  • 
pataage  oommuDieatinf  with  the  two  alaui^ter-halli.  (g)  a  «fd 
chamber,  (A)  ame-rooina  lo  the  cold  chamber,  (*}  dreeBinr.mDnia  (or 
aaiMaBlh  and  »)  atabling.    The  cold  chamber  haa  an  area  of  rCg 


rae  ilaiightering-TDDm 
n  whkb  the  Boor  w, 

ally  or  by  fihntioa  befcKe  diachaiige  into ..-_. ^,  _ 

..    Id  the  outbuikUng  (£)  an  (a)  a  alable  (or  lick  -■■■"•i-, 

meal  to  be  aubae(|ueBlly  aold  IbM)  the  "FnihaBk,  W  a  il^ile 
for  bonea.  and  (n  a  cart-abed.  The  ahtughta-bouat  ia  lifted  with 
electric  light.  The  oat  of  the  buSdiagi  ii  about  £19,000^  and 
providea  lor  a  popuhtioa  of  10.000  to  ajmo  iahabitanta. 

The  ilaugfaterjiaiiBe  at  DIbBeldotf  ia  en  a  mnc  otoMive  leak. 
It  waa  enctid  at  an  ealimaled  coat  of  (torn  IiSa.ooo  is  {i7s«od. 
and  covera  an  ana  of  about  lyt  acrei.  Provnioa  ia  nada  (or  taKh 
department  Is  be  pncckally  doubled  in  liie.  tt  ii  tuunxaaary  tA 
deacribe  it  in  any  iletail.  but  it  may  be  noted  that  it  haa  a  mukn 
aaaociaied  with  it.  and  that  aepatste  daugtiter^ialla  an  jvonded 
(or  large  cattle,  lor  imall  cattle  (iheep  and  calvta),  and  Iot  awb* 
(ES.1).   Thepopulalioncf  DOaaddortwaiailMQu  IWO 


SLAUGHTER-HOUSE 


ai5 


Skn:— 


Fic  1. — Plin  □[  Public  Slaughts-bnui 
lairehtcT-bouaffl  En  Gonwny  b  pvro  by 
bmi  drf  Bmauii  m  7  to  A  purki  per 
ibcf  it  provided,  iDd  from  la  to  u  markt 


'Ti£S3WX»'| 

"SSS' 

iWihCoid 

Clunibcr. 

I 

I 

'» 

SbnBhter-houm  in  Germany  pay  their 

lortbiB  porpotf.     The  fees  vaiy  in 
KHks  </  Onboff  and  %:li>an  il  vit 

The  COffpofTtwn  oT  the  cily  ol  London  have  eftcted  a  ilaTi^hter- 
bouie  ml  tiKir  cattle  market  in  Eilincton  in  which  alaughtenng  is 
doav  in  a  targe  ball  divided  by  pwtitioni  into  aeponte  compartment. 
The  CDBipanivieDU  are  not  Kt  10  aeparale  bulchcn  but  are  ueed  in 


le^^^Ii' 


The  panilioni 

1y  Irisb  to  pirvent  tbe  daughlerinf  in  one  ct 
rn  by  the  occupant!  of  other  compartmcnta  — 
ly  provide  Jeia  opportunity  for  inspection  1 


nseiaarity  prtrt'ide  Jeia  opportunity  for  inspection  than  i«  BflDrd«] 
by  the  Dpra-dau^htninE  lialla  of  Germany.    The  fcee  charged  are 

lor  the  dauihtei  of  40a  cattle,  moibcep,  and  iioocalvEiandpigi 
BWday. 

The  anlralintion  of  the  slangbtcring  and  packing  industiin 
in  ibe  UniUd  State*  faai  not  tequiml  daughler-houifs  on  the 
■■BE  ptaa  ■■  in  Euiofc    AcM  of  Congtoi  of  1890,  i8gi  and 


:  and  Cattle-mulut,  DUBcldoif  (189B). 

iSg5  endeavoured  lo  provide  ume  anHmnt  of  [liq>ectlDD,  but 
sufEcient  ^>propTiationa  were  never  made  to  catty  it  out,  and 
there  tvere  a]30  certain  Joopholra  in  the  iegiilatioit.    Altbou^ 

traceable  to  the  r^Mmimption  of  canned  meats  from  the  greal 
pacliing  centits.  Il  was  not  until  the  publication  of  Upton  Sindaii'l 
Thi  Junili  (1906),  which  dealt  with  the  conditiona  in  the  Chicago 
parVing  yardj,  thilt  »tep»  were  taken  adequauly  to  guard  the 
public  against  insaiulary  conditions.  A  cammiuion  of  inquiry 
wu  appwnted  by  President  Roosevelt,  and  ai  a  result  of  it* 
lepott  there  was  passed  in  1906  a  natlona]  meat  inspeclioa  law. 
This  act  required  the  department  of  agriculture  to  apprant 
in^Kctors  to  examine  and  inspect  all  cattle,  ahccp,  swine  and 
goats  before  being  allowed  to  enter  into  any  slaughtering,  pack- 
ing, meat-canning,  rendering  or  umilar  atablishments.  AQ  soch 
animals  found  to  show  any  symptoms  of  disease  must  be  set  apart 
and  slaughtered  separately.  All  amasea  must  be  inspected  and 
libelled  as  either  "  inspected  and  passed  "  or  "  inspected  and 
cDndemned."  Hie  act  also  provides  for  tbe  intpectian  (and 
condemnation  if  necessary)  of  all  meat  food  ptoducU  as  neU  as  for 
the  sanitary  examination  of  all  slaughtering,  packing  and  canning 
establishments.  Inspection  and  examination  is  now  carried  out 
very  csref  uUy  at  all  stage*  of  the  industry,  fiom  inspection  of  the 
animals  before  they  enter  the  slaughtering  establi^unents  up  to 
(he  finished  product. 
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SLAVE  COAST— SLAVERY 


ID  the  Boor,  tbe  hide  ukcn  off.  the  bod  ud  [«  cut  off.  ud  Ihc 
intemal  jmrtt  rtmovfd^  Tbe  orcaie  egaiii  mveli  blofu;  tbe  IroUey- 
line  to  a  place  wbere  it  ie  divided  into  halves,  which  tbeti>  efter 
waihiDg,  tntvtl  to  the  nfritentiaii'roDm,  bong  Dinmied  while  ca 
the  wiy.  Tbe  extent  of  the  biuineH  my  be  judged  by  the  fua 
that  over  400  cattle  ue  killed  per  hmii  in  the  diughtering-nicnn. 
The  cootii^-rDome  ue  ao  large  that  13,000  haivee  of  beef  hang  then 
31^  one  dm.    The  method  of  doling  with  ih«p  '  " 


baeaftiiig  wMen . 

cT  ipacea  DHog  blacked  op  with  dresing 
It  bitch  of  ao^iuli  on  bring  t '■■  • — 

the  ilaughter-chanlxr  an  oooEroDled  with  mutilaicd 
bowrilHfc 


;>pli4ncc*  deaigned 


LUDhter-hanica  enable*  contitrf  to 

,,  lUughTcriitg.    The  above-nvntio 

they  pncticaUy  tcatcd  a  large  nomhci 

ich  tbey  neation  the  Bniaeau  and  Ba 
atent  kilter,  tbe  Bliti  inKrumenl,  and 


permitted  to  uae  the  polSaxe  an  a  living  animal  until  he  hafl  gone 
through  a  thorough  coune  nl  mining,  fintly  upon  a  dummy  animal 

•huuld  be  dunned  by  a  blow  on  the  head  with  a  dub.  With  reipecc 
to  (he  meihod  ol  tiaughlcr  of  ihcep  the  committee  diacuia  the 
mnhod  luually  ad{>pied  in  Eiutand,  which  ia  "  ta  lay  the  ihcep  on 
a  WDoden  cniich  and  then  to  thnifl  a  knife  through  the  neck  below 


:n  the  ioints  of  the  1 


EebyPnfeu 


ductd  by  the  blow  wa>  found  to 
d  lulTicienlly  long  for  the  killing  I 
d  on  Ihecrulch  before  being  atunni 


bl  ffii^plmd'S 


The  ]ein>h  ir 
ch'irf"obitciioo  t 


d  of  ilaughlet  W  cut 

r  Michael  Fo«er  and 
it  method  being  that 
dity., freedom  Itom 


been  found  to  altH 

'  in  public  ilaughtei 
^     loquiiy  on  thi 


the  time  of  ilau^Ier. 

to  auppy  food  for  man.  the  neccwty  for  the  provinoa  of  public 
■laucnter-boiuca  to  make  iuch  intpection  practicable,  tbe  coBimiencc 
whiui  tbeae  fbughter-hauaea  aiofd  to  th«e  enfacBd  la  the  biuiaeia 
of  bu  t  cber,  CDfBUae  to  cfuuR  that ,  at  any  rale  u  ul  upuloui  placea, 
tbey  will  in  tine  enliidy  aupenede  private  atoughter-hcaiaea-  wfak^ 
offer  none  of  theie  advantagca.  No  doubt  tha  provUea  a  public 
ilaufbter-bouaea  win  coatiaue  to  be  oppoaed  by  the  butcherr  tiada 
■o  long  aa  private  idaughter  houaea  aie  permituid.  and.  aa  aindy 

atated.  kica]  auihoritiea  in  England  ai-  -" -—- "  ' "-= — 

publicprovi^onby  thdr  inahnlity  t 

uae  of  all  eaiitint  private  aUughier 
to  Eagliih  local  auhoridea  of  -'-- 

would  fadlitaiF  the  Dvch-necded  iubKituiioD  of  public  U-  , 

abughter-houiea.  (S.F.H.) 

8UVB  COAST.  The  name  givea  to  that  part  <J  tbe  coait  ot 
West  Africa  eitending  from  the  river  VoUa  to  the  Nigei  delta; 
fortning  part  of  the  Guinea  coa^  (see  GinNca)-  Ftoq  the 
be^nnio^  of  the  (6tb  to  the  end  of  the  tSih  century  thia  tecioit 
was  a  principal  teaort  of  (he  European*  ensaged  ia  the  ilave 
tiade.  Politically  the  Sltve  CoaM  ii  divided  between  Cennany, 
France  and  Cceat  Britain,  the  Cennaa  aectian  [orminf  part 
of  Toaoland  U-i-),  the  French  leclian  tbe  aaboard  of  Dabmney 
(f.t.),  and  tbe  British  lectioo  the  Lagoi  piorinoe  of  Niterit  (we 

■LAVEfay.  It  appeals  to  be  Uue  tbat.  In  the  wordi  of 
Dunoyer,  the  ecooomlc  rfgime  of  every  society  vhicfa  baiRcaitly 
become  sedentary  ii  founded  on  the  ilaveiy  of  the  indiuttial 
profcssiona.  In  tbe  hunter  period. the  aava^  warrior  docs  not 
enslave  his  vanquished  enemy,  but  slays  him;  the  women  of 
a  conqueied  triba  be  may,  however,  c^rry  off  and  appitspriate 
as  wives  or  as  acrvanls,  for  in  this  period  domestic  labour  falls 
almost  altogether  on  their  sex.  In  the  pastoral  sta^e  slaves  will 
be  captured  only  to  be  sold,  wiib  the  eiceplioo  ol  a  few  who 
may  be  required  for  the  care  of  flocks  or  the  small  amount  of 
cultivation  which  is  then  undotakea.  It  is  !a  proportion  as  a 
sedenury  life  prevails,  and  agricullutal  eiploitaiion  ia  piactised 
on  a  larger  scale,  whiltl  warlike  habits  conlinue  to  eiiil,  that  (be 

the  master,  and  at  tbe  same  time  save  him  from  irksone  tcvL 
tbe  lodal  movement  alavery  seems  to  have  been. 


re  have  i 


..   Then 


o  which  (hey 


state  of  individual  >i 
belonged  was  collectively  Kubject. 
which  the  military  order  obtainH  an  ascendancy  over  Ihe 
aacerdotal,  and  which  were  directly  organiicd  for  war,  that 
slavery  (as  the  word  is  commonly  undeisloodl  bad  its  nalura] 
and  appnpiiate  place.  II  is  not  merely  that  in  ils  trat 
establishment  slaveiy  was  an  immense  advance  by  substitut- 
ing for  the  immolation  of  captives,  often  accompanied  by 
cannibalism,  (heir  occupation  in  labour  for  the  benefit  of  the 
victor.  Thii  advantagt,  recalled  by  bq  old  though  enoneous  > 
cognate  with  lervttn,  aa  hoi  ofien  been  wpposed ; 

uctcd.  It  nuy  be  here  mentioned 
tnaiuoKwaionginaiiya  national  name:  it  meant  a  nun  of  Slavonic 
racf  captuied  and  made  a  bondman  to  the  Germans,    "  From  the 

Iihc  ^vonianij  nverspread  the  land,  ant]  the  national  appellation  nfl 
the  Slmei  haa  been  degraded  by  chance  or  """'■""  ' —  "' 
lionol  gtoiy  10  that  of  KTvitude  ';  (Gibt 

*(»g.gl«y.    SeeSkeat'i£lnl.l'iU.|I. 


it  ia  really  telalod  to 


I  appellation  n 

r. -,ni  tbe  tignifica- 

n,  DHliH  atd  FtUTcti.  I'-t- 


SLAVERY 


ctymoIoQr,  Is  generaOy  acknowledged.  But  It  b  not  so  well 
nndeistood  that  slavery  discharged  important  offices  in  the 
later  sodal  evolation--fir8t,  by  enabling  military  action  to 
prevail  with  the  degree  of  intensity  and  continuity  requisite  for 
the  system  c^  incorporation  by  conquest  which  was  its  final 
destination;  and,  secondly,  by  fordng  the  captives,  who  with 
their  descendants  came  to  form  the  majority  of  the  population 
in  the  conquering  community,  to  an  industrial  life,  in  spite  of  the 
antipathy  to  regular  and  sustained  labour  which  is  deeply  rooted 
in  human  nature.  As  regards  the  latter  consideration,  it  is  enough 
to  say  that  nowhere  has  productive  industry  developed  itself  in 
the  form  of  voluntary  effort;  in  every  country  of  which  we  have 
any  knowledge  it  was  imposed  by  the  strong  upon  the  weak, 
and  was  wvought  into  the  habits  of  the  people  only  by  the  stem 
<t;«rfpit»i^  of  constraint.  From  the  former  point  of  view  the  free- 
man, then  essentially  a  warrior,  and  the  slave  were  mutual 
auzxUaries,  simultaneously  eiercising  different  and  comple- 
mentary functions — each  necessary  to  the  community.  In 
modem  slavery,  on  the  other  hand,  where  the  occupations  of 
both  parties  were  industrial,  the  existence  of  a  servile  class 
only  guaranteed  for  some  of  them  the  possibility  of  self-indulgent 
ease,  whilst  it  imposed  on  others  the  necessity  of  indigent  idleness. 

It  was  in  the  Roman  state  that  military  action — in  Greece  often 
purposeless  and,  except  in  the  resistance  to  Persia,  on  the  whole 
fruitless — worked  out  the  social  mission  which  formed  its  trae 
justification.  Hence  at  Rome  slavery  also  most  properly  found 
iu  place,  so  long  as  that  mission  was  In  progress  of  acoomplish- 
nwnt.  As  soon  as  the  march  of  conquest  had  reached  its  natural 
limit,  slavery  began  to  be  modified;  and  when  the  empire  was 
divided  into  the  several  states  which  had  grown  up  under  It, 
and  the  system  of  defence  characteristic  of  the  middle  ages  was 
substituted  for  the  aggressive  system  of  antiquity,  slavery 
gradually  disappeared,  and  was  replaced  by  serfdom. 

We  have  so  far  dealt  with  the  political  results  of  ancient  slavery, 
and  have  found  It  to  have  been  In  certain  respects  not  only 
useful  but  indispensable.  When  we  consider  its  moral  effects, 
wbQst  endeavouring  to  avoid  exaggeration,  we  must  yet  pro- 
nounce Its  Influence  to  have  been  profoundly  detrimental.  In 
its  action  on  the  slave  it  marred  In  a  great  measure  the  happy 
effects  of  habitual  industry  by  preventing  the  development  of  the 
sense  of  human  dignity  which  lies  at  the  foundation  of  morab. 
On  the  morality  of  the  masters — ^whether  personal,  domestic,  or 
social — the  effects  of  the  Institution  were  disastrous.  The  habit 
of  absolute  rule,  always  dangerous,  was  peculiarly  corrapting 
when  it  penetrated  every  department  of  daily  life,  and  when  no 
external  interference  checked  individual  caprice  In  Its  action 
on  the  feelings  and  fortunes  of  inferiors.  It  tended  to  destroy  the 
power  of  self-command,  and  exposed  the  master  to  the  baneful 
haflnences  of  flattery.  As  regards  domestic  morality,  the  system 
offesed  constant  facilities  for  libertinism,  and  tended  to  subvert 
domestic  peace  by  compromising  the  dignity  and  ruining  the 
happiness  of  the  wife.  The  sons  of  the  family  were  familisuized 
with  vice,  and  the  general  tone  of  the  younger  generation  was 
lowered  by  their  intimate  association  with  a  despised  and  de- 
graded dass.  These  deplorable  results  were,  of  course,  not  uni- 
versaQy  produced;  there  were  admirable  exceptions  both  among 
mastesB  and  among  slaves — instances  of  benevolent  protection 
on  the  one  side  and  of  unselfish  devotion  on  the  other;  but  the 
evil  effects  without  doubt  greatly  preponderated. 

Greece, — ^We  find  ilavery  fully  established  in  the  Homeric  period. 
The  prisoners  taken  in  war  are  retained  as  slaves,  or  sold  (iZ.  xziv. 
7Sa)  or  held  at  ransom  (//.  vL  427)  by  the  captor.  Soroe> 
times  the  men  of  a  conquered  town  or  district  are  slain 
and  the  women  carried  off  {Od.  ix.  ao).  Not  unfrequently 
free  petsoos  were  kidnapped  by  pirates  and  sold  in  other  regions,  like 
Eamaeus  in  the  Odyssey.  The  slave  might  thus  be  by  birth  of  equal. 
tank  with  his  master,  who  knew  that  the  same  fate  might  befall 
himsdf  or  some  of  the  members  of  his  family.  The  institution  does 
not  present  itsdf  in  a  very  harsh  form  in  Homer,  espedallv  if  we 
consider  (as  Grote  suggests)  that "  all  classes  were  much  on  a  level  in 
taste,  sentiment  and  mstruction.'*  The  male  slaves  were  employed 
in  the  tillage  of  the  land  and  the  tending  of  cattle,  and  the  females  in 
domestic  work  and  hootehold  manufactures.  The  principal  slaves 
flften  enjoyed  the  confidence  of  their  masters  and  had  unportant 
dutiea  entrusted  to  them;  and,  after  Irngthenrrt  and  meritorious 
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service,  were  put  In  posaestton  of  a  house  and  uroperty  of  their  own 
{Od.  xiv.  64).  Grote's  idea  that  the  women  slaves  were  in  a  more 
pitiable  condition  than  the  males  d<ies  not  seem  justified,  except 
perhaps  in  the  case  of  the  aUtrides,  who  turned  the  household  mills 
which  ground  the  flour  consumed  in  the  family,  and  who  were  some- 
times overworked  by  unfeeling  masten  {Od.  xx.  110- no).  Homer 
marica  in  a  celebrated  couplet  his  sense  of  the  moral  (Wterioration 
commonly  wrought  by  the  condition  of  slavery  {Od.  xvii.  332). 

It  is,  however,  in  historic  Greece,  where  we  have  ample  docu- 
mentary information,  that  it  as  most  important  to  study  the  system. 
The  sources  of  slavery  in  Greece  were:  (i)  Birth,  the  condition 
being  hereditary.  This  was  not  an  abundant  source,  women  daves 
being  less  numerous  than  men,  and  wise  masters  making  mg^g^^ 
the  union  of  the  sexes  rather  a  reward  of  good  service  than  ^fn^ 
a  matter  of  speculation  (Xen.  Oec4m.  9.  5).  It  was  in  MiraMaf 
general  cheaper  to  buy  a  slave  than  to  rear  one  to  the  ag»  g/g^gy, 
of  labour.  (2)  Sale  oichildren  by  their  free  parents,  whioi 
was  tolerated,  except  in  Attica,  or  their  exposure,  which  was  per- 
mitted, except  at  Tnebea.  The  consequence  of  the  latter  was  some- 
times to  subject  them  to  a  servitude  worse  than  death,  as  is  seen  in 
the  plays  of  Ptautus  and  Terence,  which,  as  vl  well  known,  defnct 
Greek,  not  Roman,  manners.  Freemen,  through  indigence,  some- 
times sold  themselves,  and  at  Athena,  up  to  the  time  of  Solon,  an 
insolvent  debtor  became  the  slave  of  his  creditor.  (3)  Ca|>ture  in  war. 
Not  only  Asiatics  and  Thradana  thus  became  slaves,  but  in  the  many 
wars  between  Grecian  states,  continental  or  cotow^l,  Greeks  were 
reduced  to  slavery  by  men  of  their  own  race.  Callicratidas  pro> 
nounced  a^inst  the  enslavement  of  Greeks  by  Greeks,  but  violated 
his  own  princii^,  to  which,  however,  Epaminondas  and  Pek>pidas 
appear  to  have  been  faithful.  (4)  Piracy  and  kidnapping.  The  descents 
01  pirates  on  the  coasts  were  a  perpetual  source  01  danger  j  the  pirate 
was  a  gainer  either  by  the  sale  or  by  the  redemption  01  his  captives. 
If  ransomed,  the  victim  became  by  Athenian  law  the  slave  of  his 
redeemer  till  he  paid  in  money  or  labour  the  price  which  bad  been 
given  for  him.  Kidnappers  (asdrapodistae)  carried  off  children  even 
m  cities,  and  reared  them  as  slaves.  Whether  from  hostile  forays  or 
from  piracy,  any  Greek  was  exposed  to  the  risk  of  enslavement. 
M  Commerce.  Besides  the  sale  of  slaves  which  took  place  as  a  result 
ot  the  capture  of  cities  or  other  military  operations,  there  was  a 
systenoatic  slave  trade.  Syria,  Pontus,  Lydia,  Galatia,  and  above 
all  Thrace  were  sources  of  supply.  Egypt  and  Ethiopia  also  furnished 
a  certain  number,  and  Italy  a  tew.  Oi  foreigners,  the  Anatics  bore 
the  greatest  value,  as  most  amenable  to  comnoand,  and  most  versed 
in  the  arts  of  luxurioua  refinement.  But  Greeks  were  highest  of  all 
in  esteem,  and  they  were  much  sought  for  foreign  safe.  Greece 
proper  and  Ionia  supplied  the  petty  Eastern  princes  with  courtesans 
anci  female  musicians  and  dancera.  Athens  was  an  Important  slave 
market,  and  the  state  profited  by  a  tax  on  the  sales ;  but  the  principal 
marts  were  those  of  Cyprus,  Samos,  Epbesus  and  especially  Chios. 

The  slaves  were  empk>ycd  either  in  domestic  service — as  house- 
hold managers,  attendants  or  personal  escorts~-or  in  work  of  other 
kinds,  agricultural  or  urbaiL  In  eariy  Attica^  and  even  --  - 
down  to  the  time  of  Pericles,  the  landowners  lived  in  the  mtf^nt 
country.  The  Peloponnesian  War  introduced  a  change:  f!^2. 
and  after  that  time  the  proprietors  resided  at  Athens,  amd  ■"*""* 
the  cultivation  was  in  the  hands  of  slaves.  In  manufactures  and 
commerce,  also,  servile  gradually  displaced  free  labour.  Speculaton 
either  directly  employedslaves  as  artisans  or  commercial  and  banking 
agents,  or  hired  them  out,  sometimes  for  work  in  mines  or  Cactoriea, 
sometimes  for  service  in  private  houses,  as  cooks,  flute-players,  Ac, 
or  for  viler  uses*  There  were  also  public  slaves:  of  these  some 
belonged  to  temples,  to  which  they  were  presented  as  offerings, 
amongst  them  being  the  courtesans  who  actea  as  kierodiM  at  Corinth 
and  at  Eryx  in  Sicily;  others  were  appropriated  to  the  service  of  the 
magistrates  or  to  public  works;^  there  were  at  Athena  1200  Scythian 
archers  for  the  police  of  the  city:  slaves  served,  too,  in  the  fleets, 
and  were  employed  in  the  armiea, — commonly  as  workmen,  and 
exceptionally  as  soldiers. 

Tne  condition  of  slaves  at  Athens  was  not  in  general  a  wretched 
one.  Demosthenes  {In  Mid.  p.  530)  says  that,  if  the  barbarians 
from  whom  the  slaves  were  bought  were  mformed  of  the  'cmm^Uom, 
mild  treatment  they  received,  they  would  entertain  a 
great  esteem  for  the  Athentana.  Plautus  in  more  than  one  place 
thinks  it  necessary  to  explain  to  the  spcctatora  of  his  plays  that 
slaves  at  Athens  enjoyed  such  privileges,  and  even  licence,  aa  must 
be  surpri«ng  to  a  Roman  audience.  The  slave  was  introduced  with 
certain  customary  rites  into  his  position  in  the  family;  be  was  in 
practice,  though  not  by  law,  permitted  to  accumulate  a  private  fund 
of  his  own;  his  marriage  waa  also  recognised  by  custom;  though  in 
general  excluded  from  sacred  ceremonies  and  puolic  sacrifices,  staves 
were  admissible  to  religious  associations  of  a  private  kind ;  there  were 
some  popular  festivals  in  which  they  were  allowed  to  participate  ; 
they  had  even  special  ones  for  themselves  both  at  Athens  and  in 
other  Greek  centres.  Their  remains  were  dmoeited  in  the  familv 
tomb  of  their  master,  who  sometimes  erectedT  monuments  in  testi^ 
mony  of  his  affectbn  and  regret.  They  often  lived  on  terms  of 
intimacy  either  with  the  head  of  the  house  or  its  younger  roembere; 
but  it  IS  to  be  feared  that  too  often  this  intimacy  was  founded, 
not  00  mutual  respect,  as  in  the  heroic  example  of  Ulysses  and 
Eumaeus,  but  on  insolent  self  •assertion  on  the  one  aide  and  a  apmt  of 
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unworthy  compliance  on  the  other,  the  latter  having  its  raisoH  d'Hre 
in  degrading  lervicet  rendered  by  the  alave.  Aristophanes  and 
Plautus  show  us  how  often  resort  was  had  to  the  discipline  of  the  lash 
even  in  the  case  of  domestic  slaves.  Those  employed  in  workshops, 
whose  overKers  were  themselves  most  commonly  of  servile  status, 
had  probably  a  harder  lot  than  domestics;  and  the  agricultural 
labourers  were  not  unfrequently  chained,  and  treated  much  in  the 
same  way  as  beasts  of  burden.  The  displeasure  of  the  master  some- 
times dismissed  his  domestics  to  the  more  oppressive  labours  of  the 
mill  or  the  mine.  A  refuge  from  cniel  treatment  was  aJSTorded  by 
the  temples  and  altan  of  the  gods  and  by  the  sacred  groves.  Nor 
did  Athenian  law  leave  the  slave  without  protection.  He  had.  as 
Demosthenes  boasts,  an  sction  for  outrage  like  a  freeman,  and  his 
death  at  the  hand  of  a  stranger  was  avenged  like  that  of  a  citizen 
(Eurip.  Hec.  a88),  whilst,  if  caused  by  his  master's  violence,  it  had 
to  be  atoned  for  b^  exile  and  a  religious  expiation.  Even  when  the 
slave  had  killed  his  roaster,  the  relatives  of  the  house  could  not 
themselves  inflict  punishment ;  thev  were  obliged  to  hand  him  over 
to  the  magistrate  to  be  dealt  with  by  legal  process.  The  slave  who 
had  just  grounds  of  complaint  against  his  master  could  demand  to 
be  sold;  when  he  alleged  his  right  to  liberty,  the  law  eranted  him 
a  defender  and  the  sanctuaries  offered  him  an  asylum  tul  judgment 
should  be  given.  Securities  were  taken  against  the  revolt  of  slaves 
by  not  associating  those  of  the  same  nationality  and  language;  they 
were  sometimes  fettered  to  prevent  flight,  and.  after  a  first  attempt 
at  escape,  branded  to  facilitate  their  recovery.  There  were  treaties 
between  states  for  the  extradition  of  fugitives,  and  contracts  of 
mutual  assurance  between  individuals  against  their  loss  by  flight. 
Their  inclination  to  take  advantage  of  opportunities  for  this  purpose 
is  shown  bv  the  number  that  escapea  from  Athens  to  join  the 
Spanans  when  occupying  Decelea.  There  were  formidable  revdu 
at  the  mines  of  Laurium.  and  more  than  once  in  Chios.  The  evidence 
of  slaves — women  as  well  as  men — was  often,  with  the  consent  of 
their  masters,  uken  by  torture;  and  that  method  is  generally 
commended  by  the  orators  as  a  sure  means  of  arriving  at  the  truth. 

The  slave  could  purchase  his  liberty  with  his  peetJium  by  agree- 
ment with  his  master.  He  could  be  liberated  bv  will,  or,  during  his 
master's  life,  by  proclamation  in  tne  theatre,  the  law 
courts,  or  other  public  places,  or  by  having  his  name 
inscribed  in  the  public  registers,  or,  in  the  later  age  of 
Greece,  by  sale  or  donation  to  certam  temples — an  act  which  did 
not  make  the  slave  a  hierodulus  but  a  freeman.  Conditions  were 
sometimes  attached  to  emancipation,  as  of  remaining  for  life  or  a 
definite  time  with  the  former  master,  or  another  person  named  by 
him,  or  of  performing  some  special  servkw;  payments  or  rights  of 
succession  to  property  might  also  be  reserved.  By  manumission 
the  Athenian  slave  became  in  rdation  to  the  state  a  metic,  in  relation 
to  hu  roaster  a  client.  He  was  thus  in  an  intermediate  condition 
between  slavery  and  complete  freedom.  If  the  freedman  violated 
his  duties  to  hu  patron  he  was  subject  to  an  action  at  law,  and  if 
the  decision  were  against  him  he  was  again  reduced  to  slavery. 
He/became  a  full  roerober  of  the  state  only,  as  in  the  case  of  foreigners, 
by  a  vote  in  an  assembly  of  six  thousand  citiiens;  and  even  this 
vote  might  be  set  aside  oy  a  grapU  paranomdn.  Slaves  who  had 
rendered  eminent  services  to  the  public,  as  those  who  fought  at 
Arginusae  and  at  Chaeronea,  were  at  once  admitted  to  Uie  status  (rf 
cituens  in  the  class  of  (so-called)  Plataeans.  But  it  would  appear 
that  even  in  their  case  some  civk  rights  were  reserved  and  accorded 
onlytotheirchndrenbyafemalecitiaen.  The  number  of  freedmen  at 
Athens  seems  never  to  have  been  great.  (See  further  Gkbece, 
A  ncieni  History,  (5.) 

It  is  wdl  known  that  Aristotle  hdd  slavery  to  be  necessary  and 
oatural,  and,  under  just  conditbns,  beneficial  to  both  parties  in 
Tliarstti  ^^  rdation — views  which  were  correct  enough  from  the 
rikwssa  political  side,  regard  being  had  to  the  contemporary 
«i— *»       social  state.    His  practical  motto,  if  be  b  the  author  <h 

^^'  the  Economics  attributed  to  him,  i»— "  no  outrage,  and 
no  fanuliari^."  There  ought,  he  says,  to  be  held  out  to  the  slave 
the  hope  of  liberty  as  the  reward  of  his  service.  Plato  condemned 
the  practke,  which  the  theory  of  Aristotle  also  by  implication  sets 
aside  as  inadmissible,  of  Greeks  having  Greeks  for  slaves.  In  the 
Laws  he  accepts  the  institution  as  a  necessary  though  embarrassing 
one,  and  recommends  for  the  safety  of  the  masters  that  natives  ot 
different  countries  should  be  mixed  and  that  they  should  all  be  well 
treated.  But,  whilst  condemning  harshness  towards  them,  he 
encourages  the  feeling  of  contempt  for  them  as  a  cUus.  The  later 
moral  schools  of  Greece  scarcely  at  all  concern  themselves  with  the 
institution.  The  Epfcurean  had  no  scruple  about  the  servitude  of 
those  whose  labours  contributed  to  his  own  indulgence  and  tran- 
quillity. The  Stoic  regarded  the  condition  of  freedom  or  slavery  as 
an  external  accidenti  indifferent  in  the  eyt  of  wisdom;  to  him  it 
was  irrational  to  see  in  liberty  a  ground  of  pride  or  in  slavery  a  subject 
of  complaint;  from  intolerable  indignity  suicide  was  an  ever-open 
means  of  escape.  The  poets--espccialiy  the  authors  of  the  New 
Comedy— strongly  inculcate  humanity,  and  insist  on  the  funda- 
mental equality  of  the  slave.  The  celebrated  "  homo  sum  "  is  a 
translation  from  Alexis,  and  the  spirit  of  it  breathes  in  many  passages 
of  the  Greek  drama.  A  fragment  of  Philemon  declares,  as  if  in  reply 
to  Aristotle,  that  not  nature,  but  fortune,  makes  the  slave.  Euripides. 
M  might  be  gipected  from  his  humanitarian  cast  of  sentiment,  and 


the  *'  premature  modernism  *'  which  has  been  remarioed  in  fc-"*^ 
rises  above  the  ordinary  feelings  of  his  time  in  regard  to  the  slaves. 
As  Paley  says,  he  loves  "  to  record  their  fiddity  to  their  masters, 
their  sympathy  in  the  trials  of  life,  their  gratitude  for  kindness  and 
considerate  treatment,  and  their  pride  in  bearing  the  character  of 
honourable  men.  ...  He  allows  them  to  reason,  to  advise,  to 
suggest;  and  he  even  makes  them  philoaophise  on  the  follies  and 
the  indiscretions  of  their  superiors"  (compare  Med.  54:  Oresf. 
869:  Hd.  728:  lorn.  8m;  Frag.  Mdan.  yA',  Phrix.  833).  But 
we  are  not  to  suppose  that  even  he.  latitudinarian  and  innovator  aa 
he  was.  could  have  conceived  the  possibility  of  abolishii^  an  in- 
stitution so  deeply  rooted  in  the  social  conditions,  as  well  as  in  the 
ideas,  of  his  time. 
(For  the  Hebts  in  Laconia,  see  Helots.) 


Rome.—Wt  have  already  observed  that  the  Romao  system  of 
life  was  that  in  which  slavery  had  its  most  natural  and  relatively 
legitimate  place;  and  accordingly  it  was  at  Rome  that,  as  Blair 
has  remarked,  the  institution  was  more  than  anywhere  else 
"  extended  in  its  operation  and  methodised  in  its  details." 

We  must  distinguish  from  the  later  slavery  at  Rome  what 
Mommsen  calls  "  the  old.  in  some  measure  innocent  **  slavery, 
under  whkh  the  farmer  tilled  the  land  along  with  his  ^ 
slave,  or,  if  he  possessed  more  land  than  he  could  manage,  «ssswa. 
placed  the  slave— either  as  a  steward,  or  as  a  sort  of  lessee  oUieed  to 
render  up  a  portion  of  the  produce— over  a  detached  farm.  Though 
slaves  were  obtained  by  the  eariy  victories  of  Rome  over  her  Italian 
neighbours,  no  large  number  was  employed  on  the  small,  holdings  of 
those  periods.  But  the  extension  of  properties  in  the  hands  01  the 
patricians,  and  the  continued  absences  of  citixens  required  by  the 
expanding  system  of  conquest,  necessarily  brmight  with  them  a 
demand  for  slave  labour,  whkh  was  increasirigly  supplied  by  captives 
taken  in  war.  (X  the  number  furnished  m>m  this  source  a  few 
particulars  from  the  time  of  the  mature  republic  and  the  first  century 
of  the  empire  will  give  some  idea.  In  Epirus.  after  the  victories  of 
Aemilius  Paullus,  150,000  captives  were  sold.  The  prisoners  at 
Aquae  Sextiae  and  Vercellae  were  SK>iOOO  Teutons  and  60^000 
Cimbri.  Caesar  sold  on  a  single  occasion  in  Gaul  63.000  captives. 
But  slavery,  as  Hume  has  shown,  is  unfavourable  to  population. 
Hence  a  regular  commerce  in  slaves  was  established,  which  was  based 
on  the  "  systematically-prosecuted  hunting  of  man."  and  indicated 
an  entire  perversion  of  the  primitive  institution,  which  was  essentially 
connected  with  conquest.  The  pirates  sold  great  numbers  of  slaves  at 
Delos,  where  was  the  chief  market  for  this  kind  of  wares;  and  these 
sales  went  on  as  really,  though  more  obscurely,  after  the  successful 
expedition  of  Pompey.  There  was  a  regular  importation  to  Rome  of 
slaves,  brought  to  some  extent  from  Africa,  apain  and  (>aul,  but 
chiefly  from  Asiatic  coun:ries — Bithynia,  Galatia,  Cappadocia 
and^  Syria.  A  porlorium — app-^rently  one-eighth  for  eunuchs,  one- 
fortietn  for  otheri — ^was  pala  on  their  import  or  export,  and  a  duty 
of  3  or  4  %  on  their  sale. 

There  were  other  sources  from  .which  slavery  was  alimented, 
though  of  courK  in  a  much  less  degree.  Certain  offences  reduced 
the  guilty  persons  to  slavery  (servi  potnae),  and  they  were  employed 
in  public  work  in  the  quarries  or  the  mines.  Originally,  a  fatner 
could  sdl  his  children.  A  creditor  coul.i  hold  his  insolvent  debtor 
as  a  sbve,  or  sell  him  out  of  the  city  {traiu  Tiberim).  The  endave> 
ment  of  creditors,  overwhelmed  with  usury  in  consequence  of  losnea 
by  hostile  raids  or  their  own  absence  on  in!litary  service,  led  to  the 
secession  to  the  Mons  Sacer  (^93  B.C.).  The  Poetelian  law  (326  B.C.) 
restricted  the  creditor's  lien  (by  virtue  of  a  ntxum)  to  the  goods  of 
his  debtor,  and  enacted  that  for  the  future  no  debtor  should  be  put 
in  chains;  but  we  hear  of  debtors  addicti  to  \Ve\r  creditors  by  the 
tribunals  long  after — even  in  the  time  of  the  Punic  Wars. 

There  were  servi  puUici  as  well  as  privaH,  The  service  of  the 
magistrates  was  at  first  in  the  hands  of  freemen;  but  the  lower 
oflxes,  as  of  couriers,  servants  of  the  law  courts,  of  prisons 
and  of  temples,  were  afterwards  filled  by  daves.  The 
execution  ot  public  works  also  came  to  be  largely  com- 
mitted to  them — as  the  construction  of  roads,  the  cleansing  of  the 
sewers  and  the  maintenance  of  the  aqueducts.  Both  lands  of 
functions  were  discharged  by  slaves,  not  only  at  Rome,  but  in  the 
rural  and  provincial  municipalities.  The  slaves  of  a  private  Roman 
were  divided  between  the  familia  rustica  and  the  utmHia  Mrbaua, 
At  the  head  of  the  familia  rusHca  was  the  viUicuSt  himself  a  slave, 
with  the  wife  who  was  i^ven  him  at  once  to  aid  him  and  to  bind  him 
to  his  duties.  Under  him  were  the  several  groups  employed  in  the 
different  branches  of  the  exploitation  and  the  care  of  tne  cattle  and 
flocks,  as  well  as  those  who  kept  or  prepared  the  food,  clothing  and 
tools  of  the  whole  staff  and  those  who  attended  on  the  master  in  the 
various  ^wcies  of  rural  sports.  A  slave  prison  (ergasttdum)  was 
part  of  such  an  establishment,  and  there  were  slaves  whose  office  it 
was  to  punish  the  offences  of  their  fellows.  To  the  fasnilia  mhana 
belonged  those  who  discharged  the  duties  of  domestic  attendance, 
the  service  of  the  toilet,  bath,  table  and  kitchen,  besides  the  enter- 
tainment of  the  master  and  his  guests  by  dancing,  siting  and  other 
arts.  There  were,  besides,  the  slaves  who  accompamed  the  master 
and  mistress  out  of  doors,  and  were  chosen  for  their  beauty  and 
grace  as  guards  of  honour,  for  their  strength  as  chairmen  or  porters 
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outbreak  o£  the  indignaDt  populace,  iRTE  all  put  Id  d 
tbey  bad  been  under  their  maater'a  rool  when  he  wj 
wen  four  huodred  in  number.  Pliny  tellj  ua  tlut 
fRcdmaB  o(  the  time  i4  Auiuuui,  lelt  by  hit  will  u  it 
The  queKion  aa  to  the  total  oumber  cl  ilavet  at  Rome  or  in  Italy 
k  a  irtry  diflkuft  one,  and  it  ia  not,  pertiapa,  poiaible  to  arrive  wilD 
ady  dwH  of  certaioEy  at  an  approidraate  ettiouib  Gibbon  tup- 
psaea  thai  there  were  In  tbe  Roman  wodd  in  the  reign  of  Claudiut 
■t  leait  ai  many  tlavea  aa  Iree  inhat»tanla.  But  Blair  leemj  riiln 
in  bdiEVidg  that  thit  number,  though  nnbably  comet  for  an  carrier 
period,  ia  mucb  under  tbe  truth  for  tne  age  to  which  it  ia  attlgned. 
na  file*  the  praporuon  of  tlavea  to  free  men  aa  that  of  three  to  one 
for  tbe  tifse  between  the  cooquett  of  Greece  <i4fiB.c.)  and  the  reign 
of  AleBoder  Sevwut  (jlu.  Mi-ajs)-  The  entire  number  if  ■lam* 
bi  Italy  would  Ihui  have  been,  in  tbe  '  '  " 
By  the  original  Roman  law  the 
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4,  ddlverinf  menta  inflicted  by  maaten  were  commonly  penonal  cbaatlaeDent  or 
-"-'^"'  "  '  "^mithment  from  tbe  town  houie  to  rural  labour;  tJie  aeverer  were 
npkiyment  in  tbe  mill  [fulriiHDiit  or  relegation  to  tbe  minei  or 
iiatnei.  To  tbe  minea  alaa  tpeeulatort  leot  tlavea:  they  worked 
tll-naked.  men  and  women,  in  chaJna.  under  tbe  lath  and  guajiled 
y  ■oldiera.  Vedioa  PqIIjd.  in  the  time  of  Auauatuif  waa  vid  to 
»ve  ■■  "     '  '  '  "  "nvial  pUttakea 
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d  probably  of  1 


chained.    In  the^itig  urtsiu  the  fav 


It  trade*  for  ipecul? 
e  aa  the  time  of  Ovid 


laiteiv  (nd  gilt*  from  thoae  who  ■ 
pport    Doubtleta  there  wat  often 


ught  h 


I1  tbowcd  tbe  noUeit  1 


—  -  —-,  — - _,„.il  ot  devotion  to 

Tbgae  who  wen  not  Inmatea  of  the  houtehold.  but 
ovtiide  of  it  aa  kHpera  of  a  abop  or  boat,  chirfi  .ot  worKtoop*.  or 
derha  in  a  meteantile  buiinetH.  had  the  advantan  at  greater  freedom 
of  actioa.  The  ilavn  of  the  lrm>  and  Ibe  Imula  wen  probaUy  in 
float  ^tq  not  only  degraded  but  unhappy.    The  lighter  punialw 


jn  SlcQy, 
Ru^i 


m  Heloii,  kept 

ind  mon  fully 

'.  which  lnd«d 

:ta.   Then  had 

une  of  Roman 

growth  of  Ibe 

nd  fonnidable. 

1  ColumeUa  all 

reeekcept  in  unhealthy 

which  probably  tran- 

Is  rmika.    Cicero  and: 

...  I  a  free  plebt  from  tbe 

rnd  iti  replacement  by  eanga  of  alavet  worldly  on 
he  wont  form  of  auch  praedial  tlaveiy  eaui^ 
r  MommKn  auppDiet  that  itt  peculiany  hank 
brought  by  the  Catihatiniani.    In  Sicily,  accord- 

lily  teiioii*  icrvilc  jnaurnclioni  took  place    The 

under_Euniia  in  13^  B.C.  wit  with  tome  diEBculty  lupprBacd  by 


ictt  that  aiavc  labour  wat  to  be  pjeferred  b 
igiont  and  lor  large  occationa!  operalior 
zended  tiK  capacity  of  t}»  permanent  Jo» 


,_i'i!i.t...._ 

In  the  Firtt  Civil  War  1 
lurderert  of  Caeaar  wen 

',OctavIut,andSeictut: 


MMno  davca  wh- . 

Under  TIbeiiuB,  at  the  death  ol 

iio  to  Veepatiaii  they  were  em- 
the  mott  acnipulout  geneiala. 

iliEv  and  frequency  of  emancipa- 
'.  tio  Roman  tiave,  be  tayt. 


retorted  to;  (a)  by  leitamenl.  already  recognufd  in  tlie  TVelve 
Tablet!  (3)  by  cmtui,  which  waa  of  ezceplional  uK.  and  did  not 
eaitt  later  than  the  lime  of  Vetpaiian;  --■'  '-'  ■---  —-■'-"''-   —1.^-1. 


.     Inl 


ThcHUUM 
tion  of  the  • 


1  of  liberty) 


™.hod  the  mamer  turned  I 

u^Mla  wat  elFccud  by  a  luScicnt  sa 
maater.  at  by  letter,  by  wordt.  by  puttij 
"le  tiave,  or  by  apy  other  fon 
[ficant  of  tbe  intention  to  tiben..-.  -, 
guardian  of  bit  childreiu 


tr  fortnality 


E-L 


The  Ireedman  took  hit  [a 
imj  and  aid  Mir 


JVgrlaiia_(A.lh 

la  he  became  inch  by  opefation.c4  tow,  nmainc 

and  both  wen  bound  by  the  mutual  obligatior 

■vlatinn.    Tlin^?  oblifaiiiHia  esdtted  aiao  in  tl 

itiH.  temi^ea  and  corpontkii 

,'''mn>t:it_<r~- '■'-■'-' 

puniSrf!         

might  be  anneied  by  tbe  1 
rei£dencewiihhim,orof 

Wxnrnt.  i^at  rhe'b^ 

eicesdve  impoiition  nf  lucn  conaiuoni.  ana  nia  reainqiioni  were 

carried  funher  by  the  later  jiirisii  and  the  impenal  conititunona 

patnjn.  tucqeeded  to  hit  property  at  hit  death;  and  he  could  diipc* 
by  win  of  only  hall  Idt  peiiiiiiont.  the  patron  nceivmi  the  other 
half.  Freedmeti  and  their  ion.  wen  wbieitlo  civil  diM^ililiea;  ihe 
Ihiid  genention  became  iiuHDa  (full  citinni).  Thut.  Ibe  tlave 
rlemenl  tended  to  merge  iltelt  in  tbe  general  popular  body. 

It  waa  oflen  a  pecuniary  advantage  to  the  matter  to  liberate  hit 
tiave ;  he  obtaineda  payment  which  enabled  him  to  buy  a  lubautuie, 
andat  theaamellue^nedadient.    Thitefca         ~      


_hlmdelen.__ 

„„„  _.  _.. gbUgationa  wat 

with  kta  ot  h'btity.    Condltkint 
the  gilt  of  Inedon,  aa  alennlinued 

'nt  ID  be  niai£r  But  the  praetor 
the  ret  cenmry  b.c..  limited  the 
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ftcoffnitioa  of  the  riibt  of  the  tlive  to  his  pecidiiimi  ftpd  the  lupe 
yan  purchue  hii  frndom-     Au^nitui  hi  hinuelf  uuut  ihc 

ri^  nicceifioa  of  new  c!ti»ri4  a  taurre  oJ  axm  inatKbiltiy,  and 
nconuneiuled  a  Bmilu*  policy  to  hia  wcceuDr.  The  lex  Aelia 
Scniii {ibDut  LD, sjlortade Runtimiiiian.  empt ia ftnctly  llmitnt 
xue*.  lay  ouKcn  uoder  M  ynn  of  lee  or  f4  Mvet  uiKkr  30;  ind 

■    lexFur^"     ■  '    ■  ■  ■  ■ 

""  '^m^itbi'tbetheDHDberaf 

HipiR  the  fndnKB  nae  tteulilv  in  inHu- 

, JKiUc  to  Ibe  ruk  of  equiu*  (ad  10  Iht 

■euce !  they  f^jtained  prnvidciki  mveniAient^  and  inn  appointed 
to  offico  in  the  impefial  boutf hold  vhich  virtually  planti  ucin  at 
the  head  of  adminiRntive  depanmniti  (sx  PiLLAiand  Naaciuin). 
Fieedmen  of  humbler  nnk,  on  the  other  hand,  filled  the  minor 
ofGcea  In  the  adminiflntive  lervice,  in  the  ciiy  eohorta,^  and  in 

trade*  aod  profeaiiont  wlien  free  labour  bejin  to  revive.  They 
appeared  alio  in  litentuia  cf.  Tirr^  the  anunuenda  of  Cicero; 
Hyginuk,  the  Ubnimn  of  Ausuatui;  Liviui  Andronicu^  Cacciliu^ 
Statiui,  Terence.  Publiliua  Syrui,  Phiedrua  and  Epictetua. 

In  the  ind  century  oC  ibe  Cbrinian  era  we  find  a  nurlcKl  chance 
with  reapect  to  the  inititution  rJ  ilavery.  both  in  llie  region  ti 
tlwugbt  and  in  that  of  taw.  Already  the  principlea  ij  reaaon  and 
humanity  bad  been  applied  to  the  aubjecl  by  Seneca,  fiul  it  waa 
in  the  9nd  century,  a>  we  have  iiid,  that  the  victonr  ol  nonl 
idcu  "  in  tbia,aa  in  other  departmenta  of  life  became  "dcciiive.... 
Dio  ChcyioRom.  the  advitcr  oT  Trajan.  i>  the  GrM  Creek  writer  who 
hu  pronounced  the  pnrciple  of  ilavery  to  be  contrary  to  the  law  of 
DMure  "  (Marli  FWttiion).  And  a  puaUet  change  ia  found  ia  the 
pnclical  policy  of  the  Male.  The  nilltary  vocation  of  Rome  *aa 
DOW  felt  to  ha«t  reached  itt  noma]  Umitij  and  the  emperora,  under- 
atandinc  that,  in  the  future,  induMriai  activity  mual  prevail, 
ptepared  Ibe  abotidon  of  davery  aa  f ar  aa  vaa  then  poiaible,  by 
boiKHirinr  the  Ereednen.  bv  protectini  the  rfave  afraintt  bia  maater. 
and  by  facilitatin*  manunuwoni.  The  feneral  tendency  t»cb  of  the 
Inperial  conatilulkina  and  of  Ibe  maainia  of  the  le^i  a  in  favour 
of  liberty.  The  pnctlcea  of  cipoaitre  and  aale  of  children,  and  at 
rivingtbem  inpledief—'^'-  _-.-....-_     ^.......  .  ,  ..    . 

boya  and  young  men.  too  cflen  practiied.  «aa  puniabed  viih  eaile 

of  laleB),  if  a  llave  were  returned  (o  the  leUer,  ao  mult  alio  be  bit 

parenta,  brothen  and  ptrwnat  coniuitrnia  eoMJMmtat.    f      '     ' 

pretation  of  teatamenta  it  waa  to  be  aaaumec  (hat  mer  i 

iame  family  were  not  to  be  separated  by  the  diviiioo  of  th< 

The  law  aTiO  favoured  in  nierial  caaca  tbe  Kcurily  of  11 

though  in  general  principle  it  MiQ  lemained  the  prof  i 

naater,   Tbe  aiale  granlH  to  public  ^vca  tbe  right  of  i 

bmilnr  diipDiiliona  even  to  a  greater  client,  though  011I'  ! 

/amilia.    Kadiiaa  took  from  manen  tbe  power  of  life  an  I 

aboliihed  the  lublerranean  priaoni.    Antoninue  Piui  pi  1 

who  lulled  hia  own  ilaveaail^  had  killed  anolher'a.  Al  t 

time  of  Nero  the  magiAratea  had  been  ordered  to  receiv  1 

complunt  of  iD'treatment ;  and  tbe  kex  Pelronia.  belor,...,  __  ._? 
Bme  or  an  earlier  period,  fortiade  rnanen  10  band  over  ibeu-  davea 

with  acttdvt  cruelty,  who  bad  laken  refuge  al  an  altar  c«  imperial 
image.  diDuld  be  lold ;  and  ibii  proviaion  waa  extended  to  caaea  in 
which  the  maMer  had  employed  a  ilave  in  a  way  degrading  to  him  or 

their  ilavea  for  anv  cauae  of  complaint,  thm  brinnng  thrir  ration 
more  directly  urKKT  (he  nrveilUnce  of  law  and  public  opinion. 
A  ilave'a  oath  could  KiU  not  be  taken  in  a  court  «f  lav:  Ic  «• 


lenar  rnoai  favourable  to  freedom.  The  emfxror  could  confer  liberty 
by  preienting  a  gold  ring  10  a  slave  wiih  the  conient  of  Ibe  miner, 
artd  the  legal  proceaa called  rerWatitfiufalVHm  made  him  a  fullciliaen. 
It  waa  decided  that  liberty  could  not  be  forfeited  even  byapreacnp- 

TheriKof^Chriitianirr  in  the  Roman  world  Rill  further  improved 


onatinrtlon.  Whenthe wwkof coKiiKithad becnacUeved.it 


wtd 


heeeneral  ideal  whichhadgrownupundcritiin6ueDce-  Tliclatter 
vould,  indeed,  be  ^adually  affected;  and  accordingly  we  havr 
ibacrved  a  change  In  tbe  policy  of  tbe  law,  indicating  a  change  in 
entimcnt  with  reapect  to  tbe  Have  daia.  which  doea  not  anoear  to 
lave  been  at  ail  due  to  ChriKian  teaching.  But  tfa 
uelf  could  not  be  at  «»  ietioiuly  diatutbed.    Tlie 


have  been  rliiaitroiu,  moi 
~  '    !  that  end  csuld  be 


tn  eiiateiice.    But  In  the 


the  imtitution 
itadf. 

I  ti«*»^ 


_jr  mitigating  .__ 

Her  and  alave  their  relatii 


".■;k 


inlity.  the  contempt  for  ibr  claaa  which  tbe  Sldca  loo 
ia  in  them  replaced  by  a  genuine  aympalby.    They 

3f  Ehe  great,  againit  the  gladialar^  comlata  (ultl- 
■d  by  tbfl  noble  aeU-devotion  of  a  nxHik)  and  agaioit 
91  of  ilavca  to  Ibe  thealcica]  pmfeaaian,  which  vaa 
fcorruption.  Thcchutch  alio  encouraged  the  eminci- 
idual  ilavea  and  tbe  redenptwri  of  captivei.    And 


FT  influence  of  ChriMiiiiity 

ice  ii  at  the  big'       ■     '     ' 

ta  ayatematic  effoit  la,  in  hla  oi 


10  be  fortnddM,  and  wi 


that  atin  marked  the 

J _, ... -..  vordi, "  pro  libertate. 

et  fovere  el  tueri  Romania  lefibua  et  praedpue  ooatn  Damuii 

culiaAeat."  LawatUtrefueedingenenlloiccogiiiietheiBairiBfca 
alavea;  but  JuKlalan  gave  them  a  legal  vahie  after  emaBc^m 
catabluihing  righia  of  auceeiifoiL  Urttoiu  ballpen  davca  ant  In* 
,„^i,  nr  h«»»ii  •  r»«uii  aad  the  (twiak  dave  of  aiMher, 
longpuniibed  in  certain  ciicBm- 

lion;  aa  crimina],  he  waa  puniibed  adth  greater 
man.    If  he  accuard  hia  matter  of  a  crime,  unkiaa 

legal  claim  to  hia  own  liberty,  not  now  merely  throi^  an  Mdurtar^ 
but  in  pervorL  A  female  ^ve  waa  atill  held  Irtcapable  of  the  o0eiKC 
of  adultery;  but  Juatinian  viiited  wiifa  death  alike  the  rape  of  ■ 

who  killed  Ida  daw  had  been  puniibed  aa  for  bonicide,  except  in  tbe 
caae  of  Ua  unintended  death  under  coRcclion;  OmRaniine  tmied 
aibomlcideBnBmberDfipecially^nuinerated  acta  of  cruelty.  Etea 
under  Thcodoalua  the  conbata  of  tbe  ami^heatre  were  permiired. 
if  KM  encouraged,  by  the  Kate  authoritiea;  theie  iporta  were  ititl 
eipccled  from  Ibe  canditlatea  for  public  bonoun.  Combati  of  men 
•ritb  beula  were  longeat  continued!  Ibey  had  no!  ceaaed  even  in  tbe 
early  yeara  of  tbe  reign  of  Jintiiiian.  A  new  proceaa  of  manu- 
miiBoB  waa  nov  citabGahed.  to  be  performed  in  the  chuichea 
Ihmigb  the  interventkin  of  the  mlniitere  of  rebglon;  and  it  waa 

^«e  their  alavea.  Slave^wbo''i>«^admiiled  iV^STIIrdett.  or 
who  entereil  a  monaaiery.  became  freemen,  under  certain  reairiciiana 
franxd  to  prevent  fraud  or  injuatics.  luiiinian  abiiliAed  the 
penoriat  coiKlirioni  wliich  ihe  legiilation  of  Augunua  bad  required  lo 
tie  HtiaScd  by  the  naiter  who  emancipated  and  the  ilave  who  waa 
manumilled.  and  removed  the  limitation  of  number.  The  Ulicnled 
dave.  whatever  the  proceia  by  which  he  had  obtained  hia  freetkini, 
became  at  ona  a  full  ciriien,  hia  lormer  muter,  however,  retaining 
tbe  right  of  patronage,  the  abolition  of  which  would  probably  have 
dilCouraged  emandpation. 


!  atage  w 

■uSdenlly  ductimicatcd  from  slavery.  We  mean  the  rfgime 
of  serfdom.  In  itudyfng  ibc  origin  of  this  IraniJliona]  stateof 
things,  four  principal  cruiaiderationa  have  to  be  kept  in  view. 
(1)  As  Gibbon  oliserves,  Ihe  completion  of  the  Roman  syilem  of 
conquesi  reduced  the  supply  of  slaves.  It  is  Inie  that,  when 
Ihe  barbatian  invaaiooi  bejao  in  the  jrd  ceniury,  many  captives 
were  made,  who,  when  nol  cnroUed  in  tbe  army,  were  employed 
in  agriculture  or  domestic  icrvice;  but  Ihe  regular  importation 
was  incTCBungly  diminished.  This  improved  the  condilion  <if 
Ihe  slave  by  rendering  his  cxiitence  an  object  of  greater  value 
to  his  master.  It  waa  clearly  to  the  inlercat  oi  each  family 
10  preserve  indefinitely  its  own  herediiary  slave*.  Hence  the 
abolition  of  Ibe  eilernal  slave  trade  tended.  In  lia,  to  put  an 
end  to  iniemal  talcs,  arid  Ihe  slaves  became  aiuchcd  la  the 
homeboldt  or  land)  of  their  maitca.   (1)  ThcdiminiihediupiiljF 
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of  slaves  farther  acted  in  the  direction  of  the  rehabilitation  of 
free  labour.  A  general  movement  of  this  kind  is  noticeable 
from  the  and  century  onwards.  Freemen  had  always  been  to 
some  extent  employed  in  the  public  service.  In  private  service 
superior  posts  were  often  filled  by  freedmeo;  the  higher  arts — 
as  medicine,  grammar,  painting — were  partly  in  the  hands  of 
freedmen  and  even  of  ingenui-,  the  more  successful  actors  and 
gladiators  were  often  freedmen.  In  the  factories  or  workshops 
kept  by  wealthy  persons  slave  labour  was  mainly  employed; 
but  free  artisans  sometimes  offered-their  services  to  these  estab- 
lishments or  formed  associations  to  compete  with  them.  We 
have  seen  that  free  persons  had  all  along  been  to  some  extent 
emptoy«i  in  the  cultivation  of  land  as  hired  labourers,  and,  as  we 
shall  presently  find,  also  as  tenants  on  the  great  estates.  How 
all  this  operated  we  shall  understand  when  we  examine  the 
remarkable  organization  of  the  state  introduced  by  Diocletian 
and  his  successors.  (3)  This  organization  established  in  the 
Roman  worid  a  personal  and  hereditary  fixity  of  professions  and 
situations  which  was  not  very  far  removed  from  the  caste  system 
of  the  East.  The  purpose  of  this  was  doubtless  to  resist  by  a 
strong  internal  consolidation  the  shock  of  the  invasions,  to  secure 
public  order,  to  enforce  industrious  habits,  and  to  guarantee 
the  financial  resources  of  the  state.  Personal  independence 
was  largely  sacrificed,  but  those  still  more  important  ends  were 
in  a  great  measure  attained.  This  system,  by  diminishing  the 
freeman's  mastery  over  himself  and  his  power  to  determine  his 
occupation,  reduced  the  interval  between  him  and  the  slave; 
and  the  latter  on  the  one  hand,  the  free  domestic  servant  and 
workshop  labourer  on  the  other,  both  passed  insensibly  into  the 
common  condition  of  serfdom.  (4)  The  corresponding  change, 
in  the  case  of  the  rural  slaves,  took  place  through  their  being 
merged  in  the  order  of  colonic  The  Roman  colonus  was  originally 
a  free  person  who  took  land  on  lease,  contracting  to  pay  to  the 
proprietor  cither,  a  fixed  sum  annually  or  (when  a  colonus  par' 
Harius)  a  certain  proportion  of  the  produce  of  the  farm.  Under 
the  emperors  of  the  4th  century  the  name  designated  a  cultivator 
who,  though  personally  free,  was  attached  to  the  soU,  and 
transmitted  his  condition  to  his  descendants;  and  this  became 
the  regular  status  of  the  mass  of  Roman  cultivators.  The  class 
of  coloni  appears  to  have  been  composed  partly  of  tenants  by 
contract  who  had  incurred  large  arrears  of  rent  and  were  detained 
on  the  estates  as  debtors  (obaeraii),  partly  of  foreign  captives  or 
immigrants  who  were  settled  in  this  condition  on  the  land,  and 
partly  of  small  proprietors  and  other  poor  men  who  voluntarily 
adopted  the  status  as  an  improvement  in  their  position.  They 
paid  a  fixed  proportion  of  the  produce  {pars  agraria)  to  the  owner 
of  the  estate,  and  gave  a  determinate  amount  of  labour  {opera*) 
on  the  portion  of  the  domain  which  he  kept  in  his  own  hands 
(sMJUitf  d^wanicus).  The  law  for  a  long  time  took  no  notice  of 
these  customary  tenures,  and  did  not  systematically  constitute 
them  until  the  4th  century.  It  was  indeed  the  requirements  of  the 
focus  and  the  conscription  which  impelled  the  imperial  govern- 
ment to  regulate  the  system.  The  coloni  were  inscribed  {adscripti) 
OB  the  registers  of  the  census  as  paying  taxes  to  the  state,  for 
which  the  proprietor  was  responsible,  reimbursing  himself  for  the 
amount.  In  a  constitution  of  Constantine  (a.d.  33  a)  we  find  the 
colonus  reoognized  as  permanently  attached  to  the  land.  If  he 
abandoned  Us  holding  he  was  brought  back  and  punished;  and 
any  one  who  received  him  had  not  only  to  restore  him  but  to 
pay  a  penalty.  He  could  not  marry  out  of  the  domain;  if  he 
took  for  wife  a  colona  of  another  proprietor,  she  was  restored  to 
her  original  locality,  and  the  offspring  of  the  union  were  divided 
between  the  estates.  The  children  of  a  colonus  were  fixed  in  the 
same  status.  They  and  their  descendants  were  retained,  in  the 
wuds  of  a  law  of  Theodosius,  "quodam  aetemitatis  jure," 
and  by  no  process  could  be  relieved  from  their  obligations. 
By  a  law  of  Anastasius,  at  the  end  of  the  5th  century,  a  colonus 
who  had  voluntarily  come  Into  an  estate  was  by  a  tenure  of 
thirty  years  for  ever  attached  to  it.  The  master  {dominus) 
could  inflict  on  his  coloni  "  moderate  chastisement,"  and  could 
chain  them  if  they  attempted  to  escape,  but  they  had  a  legal 
femcdy  against  him  for  unjust  demands  or  injury  to  them  or 


theirs.  In  no  case  could  the  rent  or  the  llbt^ttf  dues  be  increased. 
The  colonus  could  possess  property  of  his  own,  but  could  not 
alienate  it  without  the  consent  of  the  master.  Thus,  whilst  the 
membeis  of  the  class  were  personally  free,  their  condition  had 
some  incidents  of  a  semi-servile  character.  They  are  actually 
designated  by  Theodosius,  "  send  terrae  cui  nati  sunt*"  And 
Salvian  treats  the  proposition  **  coloni  divitum  fiunt "  as  equi- 
valent to  "  vertuntur  in  servos."  This  is  indeed  an  exaggeration; 
the  colonatus  was  not  an  oppressive  system;  it  afforded  real 
security  against  unreasonable  demands  and  wanton  disturbance, 
and  it  was  a  great  advance  on  the  system  of  the  familia  ruslica. 
But  the  point  which  is  important  is  that  there  was  a  certain 
approximation  between  the  condition  of  the  colonus  and  the 
slave  whidi  tended  towards  the  fusion  of  both  in  a  single 
class.' 

Besides  the  coloni  there  were  on  a  great  estate — and  those  of 
the  4th  century  were  on  a  specially  lar^  scale — a  number  of 
praedial  slaves,  who  worked  collectively  Under  overseers  on  the 
part  of  the  property  which  the  owner  himself  cultivated.  But 
it  was  a  common  practice  to  settle  certain  of  the  slaves  (and 
possibly  also  of  the  freedmen)  on  other  portions  of  the  estate* 
giving  them  small  farms  on  conditions  similar  to  those  to  which 
the  coloni  were  subject.  These  slaves  are,  in  fact,  described  by 
Ulpian  as  quasi  coloni.  They  had  their  own  households  and  were 
hence  distinguished  as  casali.  In  law  these  slaves  were  at  first 
absolutely  at  the  disposal  of  their  masters;  they  had  no  property 
in  the  strict  sense  of  the  word,  and  could  be  sold  to  another 
proprietor  and  separated  from  their  families.  But  the  landlord's 
interest  and  the  general  tone  of  feeling  alike  modified  practice 
even  before  the  intervention  of  legislation;  they  were  habitually 
continued  in  their  holdings,  and  came  to  possess  in  fact  a  per- 
petual and  hereditary  enjoyment  of  thezn.  By  a  law  of  Valen- 
^iiUAQ  I*  (377)  the  sale  of  these  slaves  was  interdicted  unless  the 
land  they  occupied  were  at  the  same  time  sold.  The  legal  dis- 
tinction between  the  coloni  and  the  slave  tenants  continued  to 
exist  after  the  invasions;  but  the  practical  difference  was 
greatly  attenuated.  The  colonus  often  occupied  a  servile 
mansus,  and  the  slave  a  mansus  originally  appropriated  to  a 
colonus.  Intermarriages  of  the  two  classes  became  frequenL 
Already  at  the  en4  of  the  7th  century  it  does  not  appear  that 
the  distinction  between  them  had  any  substantial  existence. 

The  influence  of  the  Northern  invasions  on  the  change  from 
slaveiy  to  serfdom  was,  in  all  probability,  of  httle  account, 
The  change  would  have  taken  place,  though  perhaps  not  so 
speedily,  if  they  had  never  occurred.  For  the  developments  of 
the  Middle  Ages  see  Serjdoii  and  Vxllenage. 

Modem  Slave  Trade. — Not  very  long  after  the  disappearance 
of  serfdom  in  the  most  advanced  communities  comes  into  sight 
the  new  system  of  colonial  slavery,  which,  instead  of  being  the 
spontaneous  outgrowth  of  social  necessities  and  subserving  a 
temporary  need  of  human  development,  was  politically  as  well  as 
moially  a  monstrous  aberration. 

In  144a,  when  the  Portuguese  under  Prince  Henry  the 
Navigator  were  exploring  the  Atlantic  coast  of  Africa,  one  of 
his  officers,  Antam  Gonsalves,  who  had  captured  some 
Moors,  was  directed  by  the  prince  to  carry  them  back 
to  Africa.  He  received  from  the  Moors  in  exchange  for 
them  ten  blacks  and  a  quantity  of  gold  dust.  This  excited  the 
cupidity  of  his  fellow-countrymen;  and  they  fitted  out  a  large 
number  of  ships  for  the  trade,  and  built  several  forts  on  the 
African  coast.  Many  negroes  were  brought  into  Spain  from  these 
Portuguese  settlements,  and  the  colonial  slave  trade  first  appears 
in  the  form  of  the  introduction  into  the  newly-discovered  western 
world  of  descendants  of  these  negroes.  When  Nicolas  de 
Ovando  was  sent  out  in  1502  as  governor  of  Haiti,  whilst 
regulations,  destined  to  prove  illusory,  were  made  for  the  pro- 
tection of  the  natives  of  the  island,  permission  was  given  to  carry< 
to  the  colony  negro  slaves,  bom  in  Seville  and  other  parts  of 
Spain,  who  had  b^n  instructed  in  the  Christian  faith.  It  appears 
from  a  letter  of  Ovando  in  1503  that  there  were  at  that  time 
numbers  of  negroes  in  Haiti;  he  requested  that  no  more  might 
be  permitted  to  be  brought  out.  In  x  5x0  and  the  following  years 
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King  Ferdinand  ordered  »  number  ol  Afriauu  to  be  tent  la 
tint  colony  lor  the  working  of  the  minis. 

Before  this  time  Columbua  had  proposed  an  eachange  of  bii 
Carib  pTisoDcn  ai  alavei  against  live  slock  to  be  fumisbed  to 
Haiti  by  Spanish  merchanU.  He  actually  sent  home,  in  1444. 
above  500  Indian  prisoners  taJtcn  in  wan  with  the  caciques, 
who,  he  suggested,  might  be  lold  as  slaves  at  Seville.    But, 

Isabella,  interested  by  what  she  had  heard  of  the  gentle  and 
hospitablecharacterof  the  natives  and  of  their  docility,  procured 
a  letter  to  be  written  to  Bishop  Fonseca,  the  superintendent  of 
suspending  the  order  until  inquiry  ihnuld  be  made 
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(lib.  iii.  cap.  loi),  confesses  the  emir  into  which  he  thus  fell. 
Other  good  men  appear  to  have  given  similar  advice  about  the 
same  time,  and,  as  has  been  shown,  the  ptiu:tjce  waA  not  absolutely 
new;  indeed  the  young  king  had  in  ijifi,  whilst  alill  in  Flanders, 
granted  licences  to  bis  courlicra  lor  the  importatioD  of  negroes 
Into  the  colonies,  though  JimeDes,  ai  regent  of  Castile,  by  a 
deiTe*  of  the  tumt  year  lorbade  the  practice.  The  suggestion  of 
Lat  Cuai  was  no  doubt  made  on  the  ground  that  the  negroes 
TDuld,  better  than  the  Indians,  bear  the  labour  in  the  mines, 
which  was  rapidly  eahausling  the  numbers  of  the  latter.'  He 
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fjveriuo].  but  also  froid  London,  Bristol  and  Lancaster^  the  eniire 
number  of  slave  ihipi  lailing  from  those  poftt  ^as  19J.  and  in  tbem 
space  STM  providedfor  the  transport  of  47hM^  nc^roM.    During  tbc 

mediately  rrvived.     When  Edwards  wrote  (1791).  the  number  ot 

Engl  lib.  3  French.  15  Dutch.  4  Portuguese  and  4  Danish.  Ai  correct 
a  nnlion  u  on  be  obtained  of  the  nunibcn  annually  eipoited  from 
the  continent  about  the  year  1790  by  tradensj  the  H>-ml  European 
countriei  engaved  in  the  trafnc  is  supplied  by  (he  loliowing  Aale- 
mont^"  By  the  British,  ja,ooo:  by  the  French.  lo.oaa;  V  Ibe 
jy-i  .' .■  JL !..'_  ...,:..  ,rjde  w„  in^ritij,  hinds.' 

b>  when  (rying  lo     '"* 

e>  K  barlHriun  <^  Afrks  waa 

in  m  lumulatiDO.     E](Cluwv« 


•ubnuent  life  00  the 


Uncmtnl  a(at«l  Uu  Sine  Tradt.—Wbttx  the  natun  of  the 
slave  trade  began  to  be  understood  by  the  pubUc,  all  '^^'t 

who  denounced  it — besides  some  whose  names  are  now  '*^""* 
little  known,  but  are  recorded  in  the  pigea  ol  Clarkson — were 
Baiter.  Sir  Bichatd  Steele  (in  Inklt  sod  Yarica),  the  poeU 
Southern  (io  Ormmolio),  Pope,  Thomson.  Shenstone,  Dyer, 
Savage  and  above  all  Cowper  (see  his  Charity,  and  Fsiit,  bk.  >), 
Thomas  Day  (author  atSandfirrd  and  UtrUm),  Sterne.  WarburtoD, 
HuldiesoB,  Beattie,  John  Wesley,  Whitfield,  Adam  Smith, 
Millar,  Robertion,  Dt  Johnson,  Paley,  Giegoty,  Gilbert  Wake- 
field, Bishop  Porteus,  Dean  Tucker.  The  question  of  the  legal 
existence  of  slavery  in  Great  Britain  and  Ireland  was  raised  in 
consequence  ol  an  opinion  given  in  1719  by  Yotke  and  Talbot, 
Bltomey-geneial  and  talicilot.gcncial  at  the  lime,  to  the  eflect 
that  a  ^ve  by  coming  into  those  countries  from  the  West  Indie* 
did  not  become  free,  and  might  be  compelled  by  his  master  to 
tetuni  to  the  pUntations.    Chief. Justice  Holt  had  eipressed  a 

by  Granville  Sharp  in  the  case  of  the  negro  Somerset,  ll  was 
decided  by  Lord  Mansfield,in  the  name  of  Ibe  whole  bench,  on  the 

ol  the  British  Islands  he  became  free.    In  1776  it  was  moved  in 
the  House  ol  Gimmons  by  David  Hartley,  son  of  the  an 
Obstrvaiaia  <m  Uan.  that  "  the  slave  trade  was  contrart 
laws  of  Cod  and  the  rights  ol 
&ist  whJdi  was  made  on  the  subject — failed. 

The  first  persons  in  England  who  Ifiok  united  practical  actioD 
against  the  slave  trade  were  the  Quakers,  following  the  eKpression 
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Indies,  aod  for  the  discouragement  of  the  slave  trade  on  the 
coast  of  Africa."  This  was  the  first  society  established  in  England 
for  the  purpose.  The  Quakers  in  America  had  taken  action  on 
the  subject  still  earlier  than  those  in  England.  The  Pennsyl- 
vanian  Quakers  advised  their  members  against  the  trade  in  1696; 
in  1754  they  issued  to  their  brethren  a  strong  dissuasive  against 
encouraging  it  in  any  manner;  in  1774  all  persons  concerned 
in  the  traffic,  and  in  1776  all  slave  holders  who  would  not  emanci- 
pate their  slaves,  were  excluded  from  membership.  The  Quakers 
in  the  other  American  provinces  followed  the  lead  of  their 
brethren  in  Pennsylvania.  The  individuals  among  the  American 
Quakers  who  laboured  most  earnestly  and  indefatigably  on 
behalf  of  the  Africans  were  John  Woolman  (1720-1773)  and 
Anthony  Benezet  (17x3-1784),  the  latter  a  son  of  a  French 
Huguenot  driven  from  France  by  the  revocation  of  the  edict  of 
Mantes.  The  former  confined  his  efforts  chiefly  to  America  and 
indeed  to  his  coreligionists  there;  the  latter  sought,  not  without 
success,  to  found  a  universal  propaganda  in  favour  of  abolition. 
A  Pcnnsylvanian  society  was  formed  in  1 774  by  James  Pemberton 
aiKl  Dr  Benjamin  Rush,  and  in  1787  (after  the  war)  was  recon- 
structed on  an  enlarged  basis  under  the  presidency  of  Franklin. 
Other  similar  associations  were  founded  about  the  same  time 
in  different  parts  of  the  United  States.  The  next  important 
movement  took  place  in  England.  Dr  Peckard,  ylce-chancellor 
of  the  university  of  Cambridge,  who  entertained  strong  con- 
victions against  the  slave  trade,  proposed  in  1785  as  subject  for 
a  Latin  prize  dissertation  the  question,  "  An  liceat  invitos  in 
servitutem  dare."  Thomas  Clarkson  obtained  the  first  prize, 
transbted  his  essay  into  English  in  an  expanded  form,  and 
published  it  in  1786  with  the  title  Essay  on  the  Slavery  and 
Commeru  of  ike  Human  Swedes.  In  the  process  of  its  publication 
he  was  brought  into  contact  with  several  persons  already  deeply 
interested  m  the  question;  amongst  others  with  Granville  Sharp, 
William  Dillwyn  (an  American  by  birth,  who  had  known  Benezet), 
and  the  Rev.  James  Ramsay,  who  had  lived  nineteen  years  in 
St  Christopher,  and  had  published  an  Essay  on  the  Treatment  and 
CoKsersicn  of  Ike  African  Slaves  in  tke  BrUisk  Sugar  Colonies. 
The  distribution  of  Clarkson's  book  led  to  bis  forming  connexions 
with  many  persons  of  influence,  and  especially  with  William 
WOberforce  iq.v.).  A  committee  was  formed  on  the  22nd  of  May 
1787  for  the  abolition  of  the  slave  trade,  under  the  presidency  of 
Granville  Sharp.  It  is  unquestionable  that  the  principal  motive 
power  which  originated  and  sustained  their  efforts  was  Christian 
principle  and  feeling.  The  most  earnest  and  unremitting 
exertions  were  made  by  the  persons  so  associated  in  investigating 
facts  and  collecting  evidence,  in  forming  branch  committees  and 
procunng  petitions,  information  and  support  of  those  who  pleaded 
the  cause  in  parliament.  To  the  original  members  were  afterwards 
added  several  remarkable  persons,  amongst  whom  were  Josiah 
Wedgwood,  Bennet  Langton  (Dr  Johnson's  friend),  and,  later, 
Zacfaary  Macaulay,  Henry  Brougham  and  James  Stephen. 

In  consequence  of  the  numerous  petitions  presented  to  parlia- 
ment, a  committee  of  privy  council  was  appointed  by  the  crown 
in  1788  to  inquire  concerning  the  slave  trade;  and  Pitt 
moved  that  the  House  of  Commons  should  early  in  the  next 
session  take  the  subject  into  consideration.  Wilberforce's  first 
motion  for  a  committee  of  the  whole  House  upon  the  question 
was  made  on  the  19th  of  March  1789,  and  this  committee  pro- 
ceeded to  business  on  the  X2th  of  May  of  the  same  year.  After 
an  admirable  speech,  Wilberforce  laid  on  the  table  twelve 
resolutions  whidb  were  intended  as  the  basis  of  a  future  motion 
for  the  abolition  of  the  trade.  The  discussion  of  these  was  post- 
poned to  the  next  session,  and  in  1790-1791  evidence  was  taken 
upon  them.  At  length,  on  the  i8th  of  April  of  the  latter  year, 
a  motioa  was  made  for  the  introduction  of  a  bill  to  prevent  the 
further  importation  of  slaves  into  the  British  colonies  in  the 
West  Indies.  Opinion  had  been  prejudiced  by  the  insurrections 
in  St  Domingo  and  Martinique,  and  in  the  British  island  of 
Dominioi;  and  the  motion  was  defeated  by  163  votes  against 
88.  Legislative  sanction  was,  however,  given  to  the  establish- 
ment of  the  Sierra  Leone  Company,  for  the  colonization  of  a 
district  on  the  west  coast  of  Africa  and  the  discouragement  of 


the  slave  trade  there.  It  was  hoped  at  the  time  that  that  place 
would  become  the  centre  from  which  the  civilization  of  Afridi 
would  proceed;  but  this  expectation  was  not  fulfilled.  Qn  the 
2nd  of  April  1792  WUberiorce  again  moved  that  the  trade  ought 
to  be  abolished;  an  amendment  in  favour  of  gradual  abolition 
was  carried,  and  it  was  finally  resolved  that  the  trade  should  cease 
on  the  xst  of  January  1796.  When  a  similar  motion  was  brought 
forward  in  the  Lords  the  consideration  of  it  was  postponed  to  the 
following  year,  in  order  to  give  time  for  the  examination  of  wit- 
nesses by  a  committee  of  the  House.  A  bill  in  the  Commons  in 
the  following  year  to  abolish  that  part  of  the  trade  by  which 
British  merchants  supplied  foreign  settlements  with  skives  was 
lost  on  the  third  reading;  it  was  renewed  in  the  Commons  in 
1 794  and  carried  there,  but  defeated  in  the  Lords.  Then  followed 
several  years  during  which  efforts  were  made  by  the  abolitionists 
in  parliament  with  little  success.  But  in  x8o6.  Lord  GrenvUle 
and  Fox  having  come  into  power,  a  bill  was  passed  in  both  Houses 
to  put  an  end  to  the  Briti^  slave  trade  for  foreign  supply,  and  to 
forbid  the  importation  of  slaves  into  the  colonies  won  by  the  British 
arms  in  the  course  of  the  war.  On  the  xoth  of  June  of  the  same 
year  Fox  brought  forward  a  resolution  "  that  effectual  measures 
should  be  taken  for  the  abolition  of  the  African  slave  trade  in  such 
a  manner  and  at  such  a  period  as  should  be  deemed  advisable," 
which  was  carried  by  a  large  majority.  A  similar  resolution 
was  successful  in  the  House  of  Lords.  A  bill  was  then  passed 
through  both  Houses  forbidding  the  employment  of  any  new 
vessel  in  the  trade.  Finally,  in  X807,  a  biU  was  presented  by 
Lord  Grenville  in  the  House  of  Lords  providing  for  the  abolition 
of  the  trade,  was  passed  by  a  large  majority,  was  then  sent  to  the 
Commons  (where  it  was  moved  by  Lord  Ho  wick),  was  there 
amended  and  passed,  and  received  the  royal  assent  on  the  2Sth 
of  March.  The  bill  enacted  that  no  vessel  should  clear  out  for 
slaves  from  any  port  within  the  British  dominions  after  the  xst 
of  May  X807,  and  that  no  slave  should  be  landed  in  the  cdonies 
after  the  xst  of  March  1808. 

In  x8o7  the  African  Institution  was  formed,  with  the  primary 
objects  of  keeping  a  vigilant  watch  on  the  slave  traders  and 
procuring,  if  possible,  the  abolition  of  the  slave  trade  by  the  other 
European  nations.  It  was  also  to  be  made  an  instrument  for 
promoting  the  instruction  of  the  negro  races  and  diffusing  in<^ 
formation  respecting  the  African  continent. 

The  Act  of  X807  was  habitually  violated,  as  the  traders  knew 
that,  if  one  vojrage  in  three  was  successful,  they  were  abundantly 
remunerated  for  their  losses.  This  state  of  things,  it  was  plain, 
must  continue  as  long  as  the  trade  was  only  a  contraband  com- 
merce, involving  merely  pecuniary  penalties.  Accordingly,  in 
x8xx.  Brougham  carried  through  parliament  a  bill  declaring  the 
traffic  to  be  a  felony  punishable  with  transportatioru  Some  years 
later  another  act  was  passed,  making  it  a  capital  offence;  but 
this  was  afterwards  repealed.  The  law  of  181  x  proved  effectual 
and  brought  the  slave  trade  to  an  end  so  far  as  the  British 
dominions  were  concerned.  Mauritius,  indeed,  continued  it  for  a 
time.  That  island,  which  had  been  ceded  by  France  in  x8xo, 
three  3rears  after  the  abolition,  had  special  facilities  for  escaping 
observation  in  consequence  of  the  proximity  of  the  African  coast; 
but  it  was  soon  obliged  to  conform. 

The  abolition  of  the  French  slave  trade  was  preceded  fay  strug^es 
and  excesses.  The  western  part  of  St  Domingo,  nominally  belonging 
to  Spain,  had  been  occupied  by  buccaneers,  who  were  -^^ 
rccoenized  and  supported  by  the  French  Kovemmcnt,  and  "**** 
had  been  ceded  to  France  at  the  peace  01  Ryswick  in  1697.  So  vast 
was  the  annual  importation  of  enslaved  negroes  into  this  colony 
before  1791  that  the  ratio  of  the  blacks  to  the  whites  was  as  16  to  i. 
In  that  year  there  were  in  French  St  Domingo  480.000  blacks, 
24,000  mulattoes  and  only  30,000  whites.  The  French  law  for  the 
regulation  of  slavery  in  the  plantations,  known  as  the  Code  Noir 
(framed  under  Louis  XIV.  in  1685),  was  humane  in  its  spirit;  but 
we  are  informed  that  its  provisions  were  habitually  disre^rded^  by 
the  planters,  whilst  the  free  mulattoes  laboured  under  senous  griev- 
ances and  were  exposed  to  irritating  indignities.  A  "  Soci£t6  des 
Amis  des  Noirs  "  was  formed  in  Pans  in  1788  for  the  abolition,  not 
only  of  the  slave  trade,  but  of  slavery  itself.  The  president  was 
Condorcet,  and  amongst  the  members  were  the  due  de  la  Roche- 
foucault,  the  Abb6  Gregoire.  Brissot,  Clavi&re,  Potion  and  La 
Fayette;  Mirabeau  was  an  active  sympathizer.    The  great  motor 
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of  the  panllel  effort  in  England  was  the  Christian  spirit ;  in  France 
it  was  the  enthusiasm  of  humanity  which  was  associated  with  the 
revolutionaiy  movement.  There  were  in  1 789  a  number  of  mulattoes 
in  Paris,  who  had  come  from  San  Domingo  to  assert  the  rights  of  the 
people  of  colour  in  that  colony  before  the  national  assembly.  The 
Declaration  of  the  Rights  of  Man  in  August  1789  seemed  to  meet 
their  claims,  but  in  March  1790  the  assembly,  alarmed  by  rumours 
of  the  discontent  and  disaffection  of  the  planters  in  San  Domingo, 
passed  a  resolution  that  it  had  not  been  intended  to  comprehend 
the  internal  government  of  the  colonies  in  the  constitution  framed 
for  the  mother  country.  Vincent  Ogi,  one  of  the  mulatto  dele- 
gates in  Paris,  disgusted  at  the  overthrow  of  the  hopes  of  his 
race,  returned  to  San  Domingo,  and  on  landing  in  October  1790 
addrened  a  letter  to  the  governor  announcing  his  intention  of  talung 
up  arms  on  behalf  of  the  mulattoes  if  their  wrongs  were  not  redressed. 
He  rose  accordindy  with  a  few  followers,  but  was  soon  defeated  and 
forced  to  take  refuge  in  the  Spanish  part  of  the  island.  He  was  after- 
wards surrendered,  tried  and  sentenced  to  be  broken  on  the  wheel. 
When  the  news  of  this  reached  Paris,  it  created  a  strong  feeling 
against  the  planters;  and  on  the  motion  of  the  Abb^  Gregoire  it  was 
rraolved  by  the  assembly  on  the  1 5th  of  May  1 791 "  that  the  people  of 
colour  resident  in  the  French  colonies,  bom  of  free  parents,  were 
entitled  to,  as  of  right,  and  should  be  allowed,  the  enjoyment  of  all  the 
privileges  oS  French  citizens,  and  among  others  those  of  being  eligible 
to  seats  both  in  the  parochial  and  colonial  assemblies."  On  the  33rd  of 
AuEust  a  rebellion  of  the  negroes  broke  out  in  the  northern  province 
of  Sam  Domingo,  and  soon  extended  to  the  western  province,  where 
the  mulattoes  and  blacks  combined.  Many  enormities  were  com- 
mitted  by  the  insurgents,  and  were  avenged  with  scarcely  inferior 
bau-barity.  The  French  assembly,  fearing  the  loss  of  the  colony,  re- 
pealed on  the  34th  of  September  the  decree  of  the  preceding  May.  This 
vacillation  put  an  end  to  all  hope  of  a  reconciliation  of  parties  in  the 
island.  Civil  commissioners  sent  out  from  France  quarrelled  with 
the  governor  and  called  the  revolted  negroes  to  their  assistance. 
The  white  inhabitants  of  Cape  Francois  were  massacred  and  the  city 
in  great  part  destroyed  by  fire.  The  planters  now  offered  their 
allegiance  to  Great  Britain;  and  an  English  force  landed  in  the 
colony.  But  it  was  insufficient  to  encounter  the  hostility  of  the  re- 
publican troops  and  the  revolted  negroes  and  mulattoes;  it  suffered 
from  disease,  and  was  oblige<t  to  evacuate  the  island  in  1 798.  On  the 
departure  of  the  British  the  government  remained  in  the  hands  of 
Toussaint  I'Ouverture  (g.v.).  Slavery  had  disappeared;  the  blacks 
were  employed  as  hired  servants,  receiving  for  their  remuneration  the 
third  part  of  the  crops  they  raised ;  and  the  population  was  rapidly 
rinng  in  civilization  and  comfort.  The  whole  island  was  now  French, 
the  Spanish  portion  having  been  ceded  by  the  treaty  of  Basel.  The 
wish  of  Toussaint  was  that  San  Domingo  should  enjoy  a  practical 
independence  whilst  recognizing  the  sovereignty  and  exclusive 
commercial  rights  of  France.  The  issue  of  the  violent  and  treacher- 
ous conduct  of  Bonaparte  towards  the  island  was  that  the  blacks 
drove  from  their  soil  the  forces  sent  to  subdue  them,  and  founded  a 
constitution  of  their  own,  whkh  was  more  than  once  modified. 
There  can  be  no  doubt  that  the  go>^mment  oi  the  Restoration,  in 
seeking  to  obtain  possession  of  tm  island,  had  the  intention  of  re- 
establishing slavery,  and  even  of  reopening  the  slave  trade  for  the 
purpose  of  itfcruittng  the  dimim'shea  population.  But  Bonaparte 
abolished  that  trade  during  the  Hundred  Days,  though  he  also  failed 
towinbackthcpeoiileof  Sflm  Domingo,  or,  as  it  was  now  called  by  its 
original  name,  Haiti,  to  obedience.  The  Bourbons,  when  again 
restored,  could  not  reintroduce  the  slave  trade;  the  notion  of 
conquering  the  island  had  to  be  given  up;  and  its  independence  was 
formally  recognized  in  1825  (see  Haiti). 

England  had  not  been  the  first  European  power  to  abolish  the 
slave  trade;  that  honour  belongs  to  Denmark;  a  royal  order 
was  issued  on  the  x6lh  of  May  1792  that  the  trafBc 
JJ'JJ'*"  should  cease  in  the  Danish  possessions  from  the  end  of 
maJimnt  ^^^'  ^^^  United  States  had  in  1 794  forbidden  any  par- 
ticipation by  American  subjects  in  the  slave  trade  to 
foreign  countries;  they  now  prohibited  the  importation  of  slaves 
from  Africa  into  their  own  dominions.  This  act  was  passed  on  the 
and  of  March  1807;  it  did  not,  however,  come  into  force  till  zst 
January  1808.  At  the  congress  of  Vienna  (November  1814)  the 
principle  wasacknowledged  that  the  slave  trade  should  be  abolished 
as  soon  as  possible;  but  the  determination  of  the  limit  of  time 
was  reserved  for  separate  negotiation  between  the  powers.  It 
had  been  provided  in  a  treaty  between  France  and  Great  Britain 
(May  30, 18x4)  that  no  foreigner  should  in  future  introduce  slaves 
into  the  French  colonies,  and  that  the  trade  should  be  absolutely 
interdicted  to  the  French  themselves  after  the  ist  of  June  1819. 
This  postponement  of  abolition  was  dictated  by  the  wish  to  intro- 
duce a  fresh  stock  of  slaves  into  Haiti,  if  that  island  should  be 
recovered.  Bonaparte,  as  we  have  seen,  abolished  the  French  slave 
trade  during  his  brief  restoration,  a(id  this  abolition  was  confirmed 
tat  the  second  peace  of  Paris  on  the  aoth  of  November,  1815,  but  it 


was  not  effectually  carried  out  by  French  legislation  until  March 
z8i8.  In  January  1815  Portuguese  subjects  were  prohibited  from 
prosecuting  the  trade  north  of  the  equator,  and  the  term  after 
which  the  trafiic  should  be  everywhere  unlawful  was  fixed  to  end 
on  the  2ist  of  January  1823,  but  was  afterwards  extended  to 
February  1830;  England  paid  £300,000  as  a  compensation  to  the 
Portuguese.  A  royal  decree  was  issued  on  the  xoth  of  December 
1836  forbidding  the  export  of  slaves  from  any  Portuguese  posses- 
sion. But  this  decree  was  often  violated.  It  was  agreed  that  the 
Spamsh  slave  trade  should  come  to  an  end  in  1820,  England  paying 
to  Spain  an  indemnification  of  £400,000.  The  Dutch  trade  was 
closed  in  18x4;  the  Swedish  had  been  abolished  in  x8x3.  By  the 
peace  of  Ghent,  December  1814,  the  United  States  and  En^and 
mutually  bound  themselves  to  do  all  in  their  power  to  extinguish 
the  traffic  It  was  at  once  prohibited  in  several  of  the  South 
American  states  when  they  acquired  independence,  as  in  La 
Plata,  Venezuela  and  Chile.  In  1831  and  1833  Great  Britain 
entered  into  an  arrangement  with  France  for  a  mutual  right  cl 
search  within  certain  seas,  to  which  most  of  the  other  poweis 
acceded;  and  by  the  Ashburton  treaty  (1842)  with  the  United 
States  provision  was  made  for  the  joint  maintenance  of  squadrons 
on  the  west  coast  of  Africa.  By  all  these  measures  the  slave  trade, 
so  far  as  it  was  carried  on  under  the  flags  of  European  nations  or 
for  the  supply  of  their  colonies,  ceased  to  exist. 

Meantime  another  and  more  radical  reform  had  been  in  pre- 
paration and  was  already  in  progress,  namely,  the  abolition  of 
slavery  itself  in  the  foreign  possessions  of  the  several 
states  of  Europe.  When  the  English  slave  trade  had  ^f*' 
been  closed,  it  was  found  that  the  evils  of  the  traffic, 
as  still  continued  by  several  other  nations,  were 
greatly  aggravated.  In  consequence  of  the  activity  of  the 
British  cruisers  the  traders  made  great  efforts  to  carry  as  many 
slaves  as  possible  in  every  voyage,  and  practised  atrodties  to 
get  rid  of  the  slaves  when  capture  was  imminent.  It  was, 
besides,  the  interest  of  the  cruisers,  who  shared  the  price  of  the 
captured  slave-ship,  rather  to  allow  the  slaves  to  bie  taken  on 
board  than  to  prevent  their  being  shipped  at  all.  Thrice  as 
great  a  number  of  negroes  as  before,  it  was  said,  was  exported 
from  Africa,  and  two-thirds  of  these  were  murdeied  on  the  high 
seas.  It  was  found  also  that  the  abolition  of  the  British  slave 
trade  did  not  lead  to  an  improved  treatment  of  the  negroes  in 
the  West  Indies.  The  slaves  were  overworked  now  that  fresh 
supplies  were  stopped,  and  their  numbers  rapidly  decreased. 
In  1807  there  were  in  the  West  Indies  800,000;  in  1830  they 
were  reduced  to  700,000.  It  became  more  and  more  evident 
that  the  evil  could  be  stopped  only  by  abolishing  slavery 

altogether. 

An  appeal  was  made  fay  Wilberfonce  in  tSai  to  Thomas  FowvQ 
Buxton  to  undertake  the  conduct  of  this  new  question  in  pariiamenc 
An  anti-slavery  society  was  esublished  in  1823,  the  principal 
members  of  whkh,  besides  Wilberforce  and  Buxton,  were  Zachary 
Macaulay,  Dr  Lushington  and  Lord  Suffield.  Buxton  moved  00 
the  5th  of  May  1823  that  the  House  should  take  into  coo- 
sideration  the  state  of  slavery  in  the  British  colonies.  The  ^object 
he  and  his  associates  had  then  in  view  was  gradual  abolition  by 
establishing  something  like  a  system  of  serfdom  for  existing  davea, 
and  passing  at  the  same  time  a  measure  emancipating  all  their 
children  bom  after  a  certain  day.  Canning  carried  against  Buxton 
and  his  friends  a  motion  to  the  effect  that  the  desired  amdiorations 
in  the  condition  and  treatment  of  the  slaves  should  be  recommended 
by  the  home  government  to  the  colonial  legislatures,  and  enforced 
only  in  case  of  their  resistance,  direct  action  being  taken  in  the 
single  instance  of  Trinidad,  whkrh.  being  a  crown  colony,  had  no 
legislature  of  its  own.  A  well-conceived  series  of  measures  of  reform 
was  accordingly  proposed  to  the  colonial  authorities.  Thereupon 
a  general  outcry  was  raised  by  the  planters  at  the  acquiescence 
of  the  government  in  the  principles  of  the  anti-slavery  party.  A 
vain  attempt  being  made  in  Demerara  to  conceal  from  the  Know- 
ledge of  the  slaves  the  arrival  of  the  order  in  council,  they  became 
imprened  with  the  idea  that  they  had  been  set  free,  and  axxordingly 
refused  to  work,  and,  compulsion  being  resorted  to,  offered  resistance. 
Martial  law  was  proclaimed :  the  disturbances  were  repressed  with 
great  severity;  and  the  treatment  of  the  missionary  Smith,  which 
was  taken  up  and  handled  with  great  ability  by  Brougham,  awakened 
strong  feeling  in  England  against  the  planters.  The  question,  how- 
ever, made  little  progress  in  parliament  for  some  years,  though 
Buxton.  William  Smith,  Lushington.  Brougham,  Mackintosh, 
Butterworth.  and  Denman,  with  toe  aid  of  Z.  Macaulay,  Jj 
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Stephen,  and  others,  continued  the  stninle,  only  suspending  it 
dunng  a  period  allowed  to  the  local  legislatures  for  carrying  into 
effect  the  measures  expected  from  them.  In  1828  the  free  people 
of  colour  in  the  colonjes  were  placed  on  a  footing  of  legal  equahty 
vith  their  fdlow-dtizens.  In  1830  the  public  b^pui  to  be  aroused 
to  a  serious  prosecution  of  the  main  issue.  It  was  becoming  plain 
that  the  planters  would  take  no  steps  tending  to  the  future  liberation 
cl  the  slaves,  and  the  leaden  of  the  movement  determined  to  urge 
the  entire  abolition  of  slavery  at  the  earliest  practicable  period.  The 
government  continued  to  hesitate  and  to  pros  for  mitigations  of  the 
exiting  system.  At  length  in  z8m  the  ministry  of  Eari  Grey  took 
the  question  in  hand  and  carried  the  abolition  with  little  difficulty, 
the  measure  passing  the  House  of  Commons  on  the  7th  of  August 
1833  and  receiving  the  Royal  assent  on  the  38th.  A  sum  of 
30  millions  sterling  was  voted  as  compensation  to  the  planters.  A 
system  of  apprenticeship  for  seven  years  was  established  as  a  transi- 
tional preparation  for  hberty.  The  slaves  were  bound  to  work  for 
thdr  masters  during  this  period  for  three-fourths  of  the  day,  and 
were  to  be  liable  to  corporal  punishment  if  they  did  not  give  the 
due  amount  of  labour.  The  master  was,  in  return,  to  supply  them 
widi  food  and  clothing.  All  children  under  six  years  01  age  were 
to  be  at  ODce  free,  andprovinon  was  to  be  made  for  their  religious 
and  moral  instruction.  Many  thought  the  postponement  of  emanci- 
pation unwise.  Immediate  liSeration  was  carried  out  in  Antigua,  and 
publk  tranquillity  was  so  far  from  being  disturbed  there  that  the 
Christmas  oi  1833  was  the  first  for  twenty  years  during  which  martial 
law  was  not  proclaimed  in  order  to  preserve  the  peace.  Notwith- 
staodins  protracted  and  strenuous  opposition  on  the  part^  of  the 
government,  the  House  of  Commons  paissed  a  resolution  against  the 
continuance  of  the  transitional  system.  When  this  was  dqne  the 
fecal  legidatures  saw  that  the  slaves  would  no  longer  work  for  the 
masters;  they  accordingly  cut  off  two  years  of  the  indentured 
apprenticeship,  and  gave  freedom  to  the  slaves  in  August  1838 
instead  of  i&foi. 

The  ciample  of  Great  Britain  was  gradually  followed  by  the 
other  European  states,  and  some  American  ones  had  already 
taken  action  of  t^  same  kind.  The  immediate  emancipation 
of  the  slaves  in  the  French  colonies  was  decreed  by  the  provisional 
government  of  1848.  In  1858  It  was  enacted  that  every  slave 
bdooging  to  a  Portuguese  subject  should  be  free  in  twenty 
yean  from  that  date,  a  ^stem  of  tutelage  being  established 
in  the  meantime.  This  law  came  into  operation  on  the  agth 
of  April  1878,  and  the  status  of  slavery  was  thenceforth  illegal 
throttghottt  the  Portuguese  possessions.  The  Dutch  emanci- 
pated their  slaves  in  1863.  Several  of  the  Spanish  American 
states,  on  declaring  their  independence,  had  adopted  measures 
for  the  discontinuance  of  slavery  within  their  limits.  It  was 
abolished  by  a  decree  of  the  Mexican  republic  on  x  sth  September 
1829.  The  government  of  Buenos  Aires  enacted  that  all  children 
bora  to  slaves  after  the  31st  of  January  18x3  should  be  free; 
and  in  Cdbmbia  it  was  provided  that  those  bom  after  the  i6th 
of  July  iSsz  should  be  liberated  oi)  attaining  their  eighteenth 


Three  of  the  most  important  slave  systems  still  remained 
in  whidi  no  steps  towards  emancipation  had  been  taken — those 
of  the  Soathera  United  States,  of  Cuba  and  of  BraziL 

Slavery  was  far  from  being  approved  in  principle  by  the  most 
fT^i'nont  of  the  fethets  of  the  American  Union.  Washington  in 
his  will  provided  for  the  emancipation  of  his  own 
slaves;  he  said  to  Jefferson  that  it  was  "among 
his  fixst  wishes  to  see  some  pUn  adopted  by  which 
slavery  in  his  country  might  be  abolished  by  law,"  and  again  he 
wrote  that  to  this  subject  his  own  suffrage  should  never  be 
wanting.  John  Adams  declared  his  abhorrence  of  the  practice 
of  slaveholding,  aiul  said  that "  every  measure  of  prudence  ought 
to  be  assumed  for  the  eventual  total  extirpation  of  shivery  from 
the  United  States."  Franklin's  opinions  we  have  idready 
indicated;  and  Madison,  Hamilton,  and  Patrick  Henry  all 
reprobated  the  principle  of  the  system.,  Jefferson  declared  in 
regard  to  daveiy,  **  I  tremble  for  my  country  when  I  reflect 
that  God  is  just."  The  last-named  statesman,  at  the  first 
Cositinental  Congress  after  the  evacuation  by  the  British  forces, 
fsoposed  a  draft  ordinance  (March  zst  X784)  for  the  government 
of  the  North- West  Territory,  in  which  it  was  provided  that "  after 
the  year  z8oo  there  shall  be  neither  slavery  nor  involuntary 
servitude  in  any  of  the  said  states,  otherwise  than  In  punish- 
ment of  dime."  This  proviso,  however,  was  lost;  but  in  the 
Oidiaaace  of  1787  (13  July)  for  the  government  of  the  territory 


of  the  United  Sutes  north-west  of  the  Ohio  river,  which  was 
introduced  by  Nathan  Dane  and  probably  drafted  by  Manasseh 
Cutler,  slavery  was  forbidden  in  the  Territory.  At  the  con- 
vention of  Philadelphia  in  1787,  where  the  constitution 
was  drafted,  the  sentiments  of  the  framers  were  agaixist 
slavery;  but  South  Carolina  and  Georgia  insisted  on  its 
recognition  as  a  condition  of  their  joining  the  Union,  and 
even  an  engagement  for  the  mutual  rendition  of  fugitive  slaves 
was  embodied  in  the  federal  pact.  The  wards  "slave"  and 
"slavery"  were,  however,  excluded  from  the  constitution, 
"  because,"  as  Madison  says,"  they  did  not  choose  to  admit 
the  right  of  property  in  man  "  in  direct  terms;  and  it  was  at 
the  same  time  provided  that  Congr^  might  interdict  the  foreign 
slave  trade  after  the  eicpiration  of  twenty  years.  It  must  not  be 
forgotten  that  either  before  or  soon  after  the  formation  of  the 
Union  the  Northern  State»— beginning  with  Vermont  in  1777, 
and  ending  with  New  Jersey  in  1804 — either  abolished  slavery 
or  adopted  measures  to  effect  its  gradual  abolition  within  their 
boundaries.  But  the  principal  operation  of  (at  least)  the  latter 
change  was  simply  to  transfer  Northern  slaves  to  Southern 
markets. 

We  cannot  follow  in  detail  the  several  steps  by  which  the  ilave 
power  for  a  long  time  persistently  increased  its  influence  in  the 
Union.  The  acquisition  of  Louisiana  in  1803,  which  gave 
a  new  field  for  the  growth  of  the  slave  power,  though  not  made 
in  its  interest,  the  Missouri  Compromise  (1820),  the  aimezation  of 
Texas(x845),  the  Fugitive  Slave  Law(x8so),  the  Kansas-Nebraska 
bill  (1854),  the  Dred  Scott  decision  (X857),  the  attempts  to 
acquire  Cuba  (especially  in  1854)  and  to  reopen  tl^  foreign  slave 
trade  (X859-X860),  were  the  principal  steps — only  some  of  them 
successful — in  its  career  of  aggression.  They  roused  a  deter- 
mined spirit  of  opposition,  founded  on  deep-seated  convictions. 
The  pioneer  of  the  more  recent  abolitionist  movement  was 
Benjamin  Lundy  (X789-X839).  He  was  followed  by  William 
Lloyd  Garrison  (1805-1879),  Elijah  P.  Lovejoy  (X802-1837) — 
a  martyr,  if  ever  there  was  one — ^Wendell  Phillips,  Charles 
Sumner,  John  Brown  (b.  1800,  hanged  1859),  all  of  whom  were 
in  their  several  ways  leading  apostles  or  promoters  of  the  cause. 
The  best  intellect  of  America  outside  the  region  of  practical 
politics  has  been  on  the  anti-slavery  side.  William  £.  Channing, 
R.  W.  Emerson,  the  poets  Bryant,  Longfellow,  pre-eminently 
Whittier  and  Whitman,  have  spoken  on  this  theme  with  no 
uncertain  sound.  The  South,  and  its  partisans  in  the  North, 
made  desperate  efforts  to  prevent  the  free  expression  of  opinion 
respecting  the  institution,  and  even  the  Christian  churches  in  the 
slave  states  used  their  influence  in  favour  of  the  maintenance  of 
slavery.  But  in  spite  of  every  such  effort  opinion  steadily  grew. 
Public  sentiment  in  the  NorUi  was  deeply  stirred  by  the  Uncle 
Tam*s  Cabin  (1852)  of  Mis  Harriet  Beecher  Stowe,  which,  as 
Senior  said,  under  the  disguise  of  a  novel  was  really  a  pamphlet 
against  the  Fugitive  Slave  Law.  It  gradually  became  apparent 
that  the  question  could  not  be  settled  without  an  armed  conflict. 
The  election  of  Abraham  Lincoln  as  president  in  November 
x86o  was  tiie  signal  for  the  rising  of  the  South.  The  North  at 
first  took  arms  simply  to  maintain  the  Union;  but  the  far- 
sighted  politicians  from  the  first,  and  soon  the  whole  nation,  saw 
that  the  real  issue  was  the  continued  existence  or  the  total 
abolition  of  slavery.    (See  United  States.) 

The  war  was  practically  closed  by  the  surrender  at  Appomattox 
(9th  April  1865),  but  already  in  1862  slavery  in  the  Territories 
had  been  abolished  by  Congress;  on  the  aand  of  September  of 
the  same  year  lincdn  (g.v.)  had  issued  the  preliminary 
emancipation  proclamation,  followed  on  the  xsi  of  January  1863 
by  the  enuuicipation  of  all  slaves  in  the  states  in  Arms  against 
the  Union;  and  in  December  1865  a  constitutional  amendment 
was  ratified  abolishing  and  forever  prohibiting  slavery  through- 
out the  United  States. 

The  Spanish  sbve  code,  promulgated  in  1789,  b  admitted  on 
all  hands  to  have  been  very  humane  in  its  character;  and,  in  con- 
sequence of  this,  after  Trinidad  had  become  an  English  ^^^ 
possession,  the  anti-slavery  party  resisted— and  success-  ^ 
fully— the  attempt  of  the  planters  (181 1)  to  have  the  Spanish  tew 
in  that  bland  reolaced  by  the  British.    But  notwithstanding  this 
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mtldnew  of  the  code,  its'proyittoiu  were  haUtiiAfly  and  glaringly 
violated  in  the  colonie*  of  Spain,  and  in  Cuba  particularly  the  con- 
ditions of  slaveiy  were  very  bad.  The  slave  population  of  the  island 
was  estimated  in  1792  at  84,000;  in  1817  at  179.000;  in  1827  at 
a86.ooo;  and  in  1843  at  ^36,000.  An  act  was  passed  bv  the  Spanish 
legislature  in  1870,  providing  that  every  slave  who  had  then  passed, 
or  diould  thereafter  pass,  the  age  of  sixty  should  be  at  once  free,  and 
that  all  yet  unborn  children  of  slaves  should  also  be  free.  The  latter, 
however,  were  to  be  maintained  at  the  expense  of  the  proprietors 
up  to  thdr  eighteenth  year,  and  during  that  time  to  be  kept,  as 
apprentices,  to  such  work  as  was  suitable  for  their  age.  This  was 
known  as  the  Moret  Law,  having  been  carried  througn  the  house  of 
representatives  by  Sefior  Moret  y  Prendergast,  then  minister  for  the 
colonies.  By  the  census  of  1867  there  was  in  Cuba  a  total  popula- 
tion of  1,370,211  persons,  of  whom  764,750  were  whites  and  005461 
black  or  coloured;  and  of  the  latter  number  225,938  were  free  and 
379i523  were  slaves.  In  1873  the  Cubans  roughly  estimated  the 
population  at  1,500,000—01  whom  500,000,  or  one-tjiird,  were 
slaves.  Mr  Crowe,  consul^neral  in  the  island,  in  1885,  stated  that 
"the  institution  was  rapidly  dying, — that  in  a  year,  or  at  most 
two,  slavery,  even  in  its  then  mild  fornu  would  be  extinct." 

There  was  a  convention  between  Creat  Britain  and  Brazil  in 
1826  for  the  abolition  of  the  slave  trade,  but  it  was  habitually 
BrmMM,  violated  in  spite  of  the  English  cruisers.  In  1830  the 
traffic  was  declared  piracy  by  the  emperor  oi  Brazil. 
England  assorted  by  the  Aberdeen  Act  (1845)  the  ri^ht  of  seizing 
suspected  craft  in  Brazilian  waters.  Yet  by  the  connivance  of  the 
local  administrative  authorities  54.000  Africans  continued  to  be 
annually  imported.  In  1850  the  trade  is  said  to  have  been  decisively 
put  down.  The  planters  and  mine  proprietors  cried  out  against  this 
as  a  national  calamity.  The  doung  of  the  traflk:  made  the  labour 
of  the  slaves  more  severe,  and  led  to  the  employment  on  the  planta- 
tions of  many  who  before  had  been  engaged  in  domestic  work;  but 
the  slavery  01  Brazil  had  always  been  lighter  than  that  of  the  United 
States.  On  aSth  September  1871  the  Brazilian  chambers  decreed 
that  slavery  should  be  abolished  throughout  the  empire.  Though 
exbting  daves  were  to  remain  slaves  still,  with  the  exception  of 
thow  possessed  by  the  government,  who  were  liberated  by  the  act, 
facilities  for  emancipation  were  given;  and  it  was  provided  that 
all  cUldren  bom  of  female  slaves  after  the  day  on  which  the  law 
passed  should  be  free.  They  were,  however,  bound  to  serve  the 
owners  of  their  mothers  for  a  term  of  21  years.  A  clause  was  in- 
serted to  the  effect  that  a  certain  sum  should  be  annually  set  aside 
from  fines  to  aid  each  province  in  emancipating  slaves  by  purchase. 
Seven  years  before  the  pasung  of  this  act  the  emperor,  whose  influence 
had  afways  been  exerted  in  favour  of  freedom,  had  liberated  his 
private  slaves,  and  many  Brazilians  after  187 1  followed  his  example. 
Finally,  in  1888  the  chambers  decreed  the  total  abolition  of  slavery, 
some  700,000  persons  being  accordingly  freed. 

In  the  colonies  of  more  than  one  European  country,  after  the 
prohibition  of  the  slave  trade,  attempts  were  made  to  replace  it 
by  a  system  of  importing  labourers  of  the  inferior  races 
under  contracts  for  a  somewhat  lengthened  term;  and 
this  was  in  several  instances  found  to  degenerate  into  a 
sort  of  legalized  slave  traffic  About  1807  we  began  to 
hear  of  a  system  of  this  kind  which  was  in  operation  between  the 
South  Sea  Islands  and  New  Caledonia  and  the  white  settlements  in 
Fiji.  It  seems  to  have  begun  in  really  voluntary  agreements;  but 
for  these  the  unscrupulous  greed  of  the  tradera  soon  substituted 
methods  of  fraud  ancl  violence.  The  natives  were  decoyed  into  the 
labour  ships  under  false  pretences,  and  then  detained  oy  force;  or 
they  were  seized  on  shore  or  in  their  canoes  and  carrica  on  board. 
The  nature  of  the  engi^ments  to  go  and  work  on  the  plantations 
was  not  fully  explainea  to  them,  and  they  were  hired  for  periods 
exceeding  the  legal  term.  The  area  of  this  trade  was  ere  long 
further  extended.  In  1884  attention  was  drawn  in  a  special  degree 
to  the  Queensland  traffic  in  Pacific  Islandere  by  the  "  Hopeuil " 
trials,  and  a  government  commission  was  appointed  to  inquire  into 
the  methods  Tollowed  by  labour  ships  in  recruitintr  the  natives  of 
New  Guinea,  the  Louisude  Archipelago,  and  the  D'Entrecasteaux 
group  of  islands.  The  result  of  the  investigations,  during  which 
nearly  five  hundred  witnesses  were  examined,  was  the  disclosure  of 
a  system  which  in  treachery  and  atroci^  was  little  inferior  to  the 
old  African  slave  trade.  These  shameful  deeds  made  the  islanders 
regard  it  as  a  duty  to  avenge  their  wron^  on  any  white  men  they 
could  entice  upon  their  shores.  The  bishop  of  Melanesia,  John 
Coleridge  Patteson,  fell  a  victim  to  this  retaliation  on  the  island  of 
Nukapu  20th  September  1871. 

We  have  seen  that  the  last  vestiges  of  the  monstrous  anomaly 
of  modem  colonial  slavery  are  disappearing  from  all  dvilized 
states  and  their  foreign  possessions.  It  now  remains  to  consider 
the  slavery  of  primitive  origin  which  has  existed  within  recent 
times,  Qr  continues  to  exist,  outside  of  the  Western  world. 

In  Russia,  a  country  which  had  not  the  same  historical  ante- 
cedents with  the  Western  nations,  properly  so  called,  and  which  is 
in  fact  more  correctly  classed  as  Eastern,  whilst  slavery  had  dis- 
appeared, serfdom  was  in  force  down  to  our  own  days.  The  rural 
population  of  that  country,  at  the  earliest  period  accessible  to 
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our  tnouiriet,  oon«sted  of  (i)  slaves,  (2)  free  agricoltural  labooren. 
and  (3)  peasants  proper,  who  were  small  farmere  or  cottiers  and 
members  of  a  commune.  The  sources  of  slavery  were  there, 
as  elsewhere,  capture  in  war,  voluntary  sale  by  poor 
freemen  of  themselves,  sale  of  insolvent  debtors,  ana  the 
action  of  the  law  in  certain  criminal  cases.  In  the  i8th  century  we 
find  the  distinction  between  the  three  dasaes  named  above  euccd 
and  all  of  them  merged  in  the  class  of  serfs,  who  were  the  property 
either  oi  the  landed  proprietore  or  of  the  state.  They  were  not  even 
adscripti  gUbaet  though  forbidden  to  migrate;  an  imperial  ukase  of 
172 1  says, "  the  propnetors  sell  their  peasants  and  domestic  servants, 
not  even  in  families,  but  one  by  one,  like  cattle."  This  practice,  at 
first  tadtly  sanctioned  by  the  government,  which  recdved  durs  on 
the  sales,  was  at  length  formally  recognized  by  several  imperial 
ukases.  Peter  the  Great  imposed  a  poll-tax  on  idl  the  members  of 
the  rural  population,  making  the  {Mt>pricton  responsible  for  the 
tax  charged  on  their  serfs;  and  the  "  free  wandering  people  "  who 
were  not  willing  to  enter  the  army  were  required  to  settle  on  the 
land  dther  as  membera  oi  a  commune  or  as  serfs  of  some  (woprictor. 
The  system  of  serfdom  attained  its  fullest  devdopment  in  the  reaga 
of  Catherine  II.  The  serfs  were  bought,  sold,  and  given  in  presents, 
sometimes  vath  the  land,  sometimes  vathout  it,  sometimes  in  families 
and  sometimes  individually^,  sale  by  public  auction  bdng  alone  for- 
bidden, as  "  unbecoming  in  a  European  state."  The  proprietors 
could  transport  without  trial  thdr  unruly  serfs  to  Siberia  or  send 
them  to  the  mines  for  life,  and  those  who  presented  complaints  against 
their  roasters  were  punished  with  the  knout  and  condemned  to  the 
mines.  The  first  symptoms  of  a  reaction  appear  in  the  rdgn  of 
Paul  (1796- 1 801).  He  issued  an  ukase  that  the  serfs  should  not  be 
forced  to  work  for  their  masten  more  than  three  days  in  each  week. 
There  were  several  feeble  attempts  at  further  reiorm.  and  even 
abortive  projects  of  emancipation,  from  the  commencement  of  xht 
19th  century.  But  no  deciuve  measures  were  taken  before  the 
accestton  of  Alexander  II.  (1855).  That  emperor,  after  the  Crimean 
War,  created  a  secret  committee  composed  of  the  great  officers  of 
state,  called  the  chief  committee  for  peasant  affairs,  to  study  the 
subject  of  serf-emandpation.  Of  this  body  the  grand-duke  Con- 
stantine  was  an  energetic  member.  To  accelerate  the  proceedings 
of  the  committee  advantage  was  taken  c^  the  following  incident. 
In  the  Lithuanian  provinces  the  relations  of  the  masten  and  serfs 
were  regulated. in  the  time  of  Nicholas  by  what  were  called  in- 
ventories. The  nobles,  dissatisfied  with  these,  now  sought  to  have 
them  revised.  The  government  interpreted  the  api:4ication  as  ii»> 
plying  a  wish  for  the  abolition  of  serfdom,  and  issued  a  rescript 
authorizing  the  formation  oi  committees  to  prepare  definite  pro- 
posals for  a  gradual  emancipation.  A  drcular  was  soon  after  sent 
to  the  governors  and  marshaJs  of  the  nobility  all  over  Russia  proper, 
informinff  them  <tf  this  desire  of  the  Lithuanian  nobles,  and  setting 
out  the  fundamental  principles  which  should  be  observed  "  if  the 
nobles  of  the  provinces  should  express  a  simitar  desire."  Public 
opinion  strongly  favoured  the  projected  reform;  and  even  the  masters 
who  were  opposed  to  it  saw  that,  if  the  operation  became  neoesary. 
it  would  be  more  safely  for  thdr  interests  intrusted  to  the  nobles 
than  to  the  bureaucracy.  Accordingly  during  1858  a  committee 
WM  created  in  nearly  every  province  in  which  serfdom  existed. 
From  the  schemes  prepared  by  these  committees,  a  general  j^lan  had 
to  be  elaborated,  and  the  government  appointed  a  sp«ial  imperial 
commission  for  this  purpose.  The  plan  was  formed,  and.  in  spite  of 
some  opposition  from  the  nobles,  which  was  suppressed,  it  became 
law,  and  serfdom  was  abolished  (19th  February  "^rd  March  1861). 
(See  Russia.)  The  total  number  of  serfs  bdonnng  to  proprietors 
at  the  time  of  the  emandpation  was  21,625,600,  <x  whom  20.158,231 
were  peasant  serfs  and  1,467,378  domestk  serfs.  Thu  number  does 
not  include  the  state  serfs,  who  formed  about  one-half  of  the  rural 
population.  Thdr  position  had  been  better,  as  a  rale,  than  that  of 
the  serfs  on  private  estates;  it  might  indeed,  Mr  (afterwards  Sir) 
R.  D.  M.  Wallace  says,  be  regarded  as  "an  intermediate  position 
between  serfage  and  freedom."  Amongst  them  were  the  serfs  on  the 
lands  formerly  belonging  to  the  church,  which  had  beta  secularized 
and  transformed  into  state  demesnes  by  Catherine  II.  There  were 
also  serfs  on  the  apanages  affected  to  the  use  <tf  the  imperial  family; 
these  amounted  to  nearly  three  and  a  half  millions.  Thus  by  the 
law  of  1861  more  than  forty  millions  of  serfs  were  emancipated. 

The  slavery  of  the  Mahommedan  East  is  usually  not  the  slavery 
of  the  field  but  of  the  household.  The  slave  is  a  member  of  the 
family,  and  is  treated  with  tenderness  and  affection.  The 
Koran  breathes  a  considerate  and  kindly  spirit  towards 
the  class,  and  encourages  manumission.  The  child  of  a  slave 
girl  by  her  master  is  boro  free,  and  the  mother  is  usually 
raisea  to  be  a  free  wife.  The  traffic  in  slaves  has  been  repeatedly 
declared  by  the  Ottoman  Porte  to  be  illeeal  throughout  its  dominions, 
and  a  law  for  its  suppression  was  published  in  IM9,  but  it  cannot  be 
said  to  be  extinct,  owing  to  the  laxity  and  too  often  the  complidty 
of  the  government  officials.    In  Egypt  it  has  practically  died  out. 

In  the  days  of  the  colonial  slave  trade  its  African  centre  was  the 
region  about  the  mouths  of  the  rivers  Calabar  and  Bonny,  whither 
the  captive^  negroes  were  brought  from  great  distances  AA^m, 
in  the  interior.  As  many  slaves,  Clarkson  tells  us,  came 
annually  from  this  part  of  the  coast  as  from  all  the  rest  of  Africa 
besides.   The  principal  centres  from  which  the  supply  was  furnished 


SLAVONIC,  OLD 

Ecnit.Tiiifciy, Aribii,udPeiiiaiRntbmiaDiiiiiba.   (OTIia 
onl  Sddui  zfrpnnd  to  be  one  vut  huntinC'CTOund.    Cfl~'" —     ' 
nt  IxOBtlit  airaa  la  the  ilave  miiliet  of  Kuka  la  Boniu, 
a  boac  bwcfat  by  deakn,  thw  were,  to  the  number  of 
ooa  uninlly,  nuicbed  taom  tbe  Sihui  to  Munuk  in  F 


bDH  Wt 

mhiloMomccottor 

..  ._     ....  Timbuklu.    The  ctour  at  (he  tnffi 

w  Sadi  Hained  ibn  Muq,  wen  d«yi'  iounwy  loulh  6t  Mondor, 
-     '  '  bcld.    The  (Uvea  wen  [orwinlFd 

._.._-  ..  _ viUt  eepedaUy  to  Marrakeih,  Fci 

no-    Aboui  4000  were  Ihui  inauftLly  imported^  and  an 
duly  was  levied  by  the  nltaa.  wluch  produced  about 
jiuiliTvenue.    Tbe  control  now  eunziwfby  Ihe  Fnnch 
ester  port  ol  the  weatei^  Sudan  hu  delved  Morocco 
cun  aouma  ol  fopply-    SUvery.  however.  Hill  Aouriihet  in 
nnpin.     (i)  The  bawi  st  the  Upper  Nile,  enendini  lo  the 
uet,  «a*  another  nfion  infeded  by  the  ilave  Inde;  tlie 

linted  Sir  Samud  Baker 


-iiHi . 

a  frc4t  yearly 


£4*00  of 


direciblavatthi 


'.    the  Ute^veTmaiT'iB  18M  awouited  S> 
'  a  Uife  foice  witn  which  Iw  w 


m  ni  CDUinued  by  Colonel  C  G.  Cordon  (1S74 1 


u  iar  a*  poedble  ilavery  hielf.    The  conquest  o 


■    Since 


W*dai — kai  pnctically  ended  the  conTan  tnde  in  lUirei  mcmm  the 
Sahifi.    (J)  Then  wai  for  lone  ■  daw  Hade  fnm  tho  PottugueK 

nainly  fruB  tbe  Bulbefii  NyaH  diAncco  bf  thne  or  four  cDuta  la 
lb(^  MoambKiue,  Ancocbe  aad  Quilimane-  HadaEUcar  and  the 
Qnwfo  lilaadi  obtained  moat  of  tbeti  ilavea  from  the  Monmbique 
roui.  [t  iMM  heliHwd  in  iB6a  that  about  19,000  paned  every  year 
"  Zuuibar,  whence  tame  luppliet  wetv 
liaandPeiuupIalgij.  TbeRunion 

ka  of  Zanilbar  in  1S73  broufht  about  a 

_, rr jA  of  ihe  «lave  trade,    ft  It  laid  that,  wlkercaa 

ra  forodly  paaed  iIk  Hnitbem  end  of  the  Nyaia  every 

«  d^NrilTB ri,°ilh'ran.jl"t  Moi^^Wque, 
■      oumber  llm  annually  ei- 


idependent  npuMk)  of  1 


miihl  be  diHuted  amonin 
tiK  colony  (which  in  1047 
leria  had  been  founded  by 
a  Bcither  can  bave  thcae 


m  of  >hii 


rfbyhi 


•lielil  ikeub); 

ftliUqmi  it  faivrnM 
rar  fviqita  PrtUhiia 
n  odnirable  diKiiHoa 


^ily  publiehed  in  1S60;  it  i» .  _  , 

Beniamin  Cuiiaid,  ProUfomina  a*  Falyptyjiu  fit 
FuHel  de  Coulanp*.  Hut™  •*-  ■—^■->~ —  '-'••: — 

d'hUloirc  (1885)  (the  Ult 
of  the  whole  lubiect  1  ' 
orifrinai  texts);  Stubb 
1874-187").   On  the  C 
Irvint,  Liji  and  Vt^ 

Edwards.  Hiitary,  Cn 

it  "*>«''  u'  iSiiJ 
Sla^i   Trait  bj  On  Bi 


1W])/h.  Wilun.  ijil 

It^SiJ  iKi  'potUia 
Supuanm  of  Ih.  Af, 
Vock,  lSg6);  Merriam, 
Sir  H.  Hrfohimon,  7 

Ballagh,  ,4  Hf.l=ry  ./ „ , 

MiK^lonl,  Virfiniit'i  ABUtdi  Imtri  Slamry  (lAndon.  1909).  and  A. 
Johnston,  H>il«ry  ^  Aumica*  Pililici  (New  York.  41h  ed..  iSoS); 
H.  £.  Hon  Hoist,  Tlf  Csiu/ift>/ioiul  and  Palittat  Htslery  ^ On 
VniUd  SUUs  {CKuaco.  itx).  On  Bnailian :  Fletcher  and  Kidder. 
Braal  ani  On  ArotSioiu  (oth  ed..  1879).  On  Rusun  Serfdom: 
D.  Mackenile  Wallace,  Kmaia  (1877).  For  the  African  slave  tiade, 
and  Egyptian  and  Tuikiili  ilavery,  the /nnoiliaol  Sir  S.Baker,  Ihe 
writings  of  Llvin^one,  and  tbe  biofiaphiea  of  Gordon  may  be 
conaulted,  bealde«  the  many  documcma  on  theie  fubj«ta  published 
by  the  British  and  Foreisn  Anti.Slavery  Society.  There  are  two 
volnmcf  hy  A.  TourmagrLe,  entitled  respectively  Hittoin  4e  rtsclaoait 
CMeiin  a  mi-Unii  (iBSo)  and  Hitltin  iu  itnatf  avios  H  modinu 
(1870).  which  bring  fogeiher  many  facta  relating  to  ilavtry  and 
Bcifdom;  but  they  an  acmewhal  loose  and  uncrilical;  the  author, 
too.  repeat!  himsell  much,  and  dwells  or  many  topics  Kanxly  il  at 
all  connected  with  his  main  themes;  gte  also  H.  I.  Nieboer.  Sony 
oj  nu  /nduilrin;  Jyjlmi  (The  Hague.  1900);  W,  H,  Smith.  Pulitial 
Hiitory  of  Staoery  {\jr3tiAttn.  looj).  The  largest  and  most  philoaophi- 
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Russians.  Tbese  insensibly  altered  them  to  make  the  words 
easier  and  allowed  their  native  languages  to  show  through;  and 
the  same  was  the  case  with  the  Bulgarians,  whose  language  soon 
began  to  lose  some  of  the  characteristics  of  O.S.  Hence  our 
eariiest  MSS.  already  show  departure  from  the  norm  which  can 
be  established  by  comparison;  about  a  doasen  (8  GlagoUtic) 
MSS.  and  fragments  afford  trustworthy  material  dating  from 
the  xoth  and  z  ith  centuries,  but  even  then  the  S.  Slavs  were  weak 
in  distingw'shing  i  and  y,  the  Russians  mixed  up  a  with  u,  f 
with  ja  and  so  on;  but  in  the  actual  texts  great  conservatism 
previUled,  whereas  any  additions,  such  as  colophons  or  marics  of 
ownership,  betray  the  dialect  of  the  writer  more  deariy,  and  such 
scraps  and  a  few  deeds  are  our  earliest  authorities  for  Servian 
and  Russian.  But  the  Church  language  as  insensibly  modified 
continued  to  be  the  literary  language  of  Croatia  until  the  i6th 
century,  of  Russia  until  1700,  and  of  Bulgaria,  Servia  and 
Rumania  until  the  early  part  of  the  19th  century,  and  is  still 
the  liturgical  language  of  Dalmatia,  the  Balkans,  Russia  and  the 
Ruthenian  Uniates. 

Its  literature  was  enriched  in  the  second  generation  by  the 
works  of  Clement,  bishq;>  of  Ochrida,  and  John,  exarch  of  Bulgaria, 
and  other  writers  of  the  time  of  Tsar  Simeon,  but  it  b  almost  all 
ecclesiastical  in  character.  Perhaps  the  most  interesting  book 
in  Church  SUivonic  is  the  Russian  chronicle,  but  that  has  many 
old  Russian  forms.  Otherwise  certain  translations  of  Greek 
Apocrypha  are  of  importance,  especially  when  the  Greek  original 
is  lost,  e.g,  the  Book  of  Enoch;  other  Apocrypha  in  Church 
Slavonic  are  said  to  have  been  written  by  Jeremias,  a  Bogomil 
priest,  but  they  are  probably  derived  from  Eastern  sources.  The 
Slavonic  text  of  the  Bible  is  not  of  importance  for  textual 
criticism,  as  the  translation  was  made  late,  and  even  so  has  never 
been  studied  from  that  point  of  view.  The. whole  Bible  was  not 
finished  till  the  isth  century,  some  of  the  less  necessary  books 
being  translated  from  the  Vulgate. 

8LAV8.  Judged  by  the  language  test,  and  no  other  is  readily 
available,  the  Slavs  are  the  most  numerous  race  in  Europe, 
amounting  to  some  140,000,000  souls.  Outside  Europe  there 
are  the  Russians  in  Siberia,  a  mere  extension  of  the  main  body, 
and  a  large  number  of  emigrants  settled  in  America,  where, 
however,  although  most  of  the  nationalities  have  their  own 
newspapers,  the  second  generation  of  immigrants  tepds  to  be 
assimilated. 

Divisions  and  Distribution,— Tht  Slavs  are  divided  geo- 
graphically into  three  main  groups.  Eastern,  North- Western  and 
Southern;  linguistically  also  the  same  division  is  convenient. 

The  Russians  stand  by  themselves  as  the  Eastern  group. 
They  hold  all  the  East  European  plain  from  the  37th  meridian 
to  the  Urals,  the  Finnish  and  Tatar  tribes  making  up  but  a  small 
proportion  of  the  population:  beyond  these  limits  to  the  east 
they  stretch  into  central  Siberia  and  thence  in  narrow  bands 
along  the  rivers  all  the  way  to  the  Pacific;  on  the  west  the 
Ruthenians  (q.v.)  of  Galicia  form  a  wedge  between  the  Poles  and 
the  Magyars  and  almost  touch  the  aoth  meridian.  The  Russians 
must  number  100,000,000. 

The  North- Western  group  includes  the  Poles,  about  15,000,000, 
in  the  basin  of  the  Vistula;  the  Kashubes  (q.v.),  about  200,000, 
on  the  coast  north-west  of  Danzig;  the  High  and  Low  Sorbs 
(q.v.)  or  Wends  in  Lusatia,  180,000  Slavs  completely  sur- 
rounded by  Germans;  the  Cechs  (Czech,  q.v.)  in  the  square  ol 
Bohemia,  making  up  with  theireastem  neighbours,  the  Moravians, 
a  people  of  6,000,000  in  northern  Austria  surrounded  on  three 
sides  by  Germans.  In  the  north  of  Hungary,  connecting  up 
Ruthenians,  Poles  and  Moravians,  but  most  closely  akin  to  the 
latter,  are  2,500,000  Slovaks  (q.v.).  With  the  Sorbs,  Poles  and 
Kashpbes  are  to  be  classed  the  now  teutomzed  Slavs  of  central 
Germany,  who  once  stretched  as  far  to  the  north-west  as  RQgen 
and  Holstein  and  to  the  south-west  to  the  Saale.  They  are  gener- 
ally called  Polabs  (q.  v.),  or  Slavs  on  the  Elbe,  as  their  last  sur- 
vivors were  found  on  that  river  in  the  eastern  comer  of  Hanover. 

The  Southern  Slavs,  Slovenes  (q.v.),  Serbo-Croats  (see  Servia) 
and  Bulgarians  (see  Bulgaria),  are  cut  off  from  the  main  body 
by  the  Germans  of  Austria  proper  and  the  Magyars,  both 


of  whom  occupy  soil  once  Slavonic,  and  have  absorbed  mudi 
Slavonic  blood,  and  by  the  Rumanians  of  Transylvania  and  the 
Lower  Danube,  who  represent  the  original  Dacians  romanized. 
These  Slavs  occupy  the  main  mass  of  the  Balkan  Peninsula 
downwards  from  the  Julian  Alps  and  the  line  of  the  Muhr, 
Drave  and  Danube.  North  of  this  all  three  races  have  consider- 
able settlements  in  southern  Hungary.  Their  southern  boundary 
is  very  ill-defined,  various  nationalities  being  closely  intermingled. 
To  the  south-west  the  Slavs  march  with  the  Albanians,  to  the 
south-east  with  the  Turks,  and  to  the  south  and  along  the  Aegean 
coasts  they  have  the  Greeks  as  neighbours. 

Although  the  Southern  Slavs  fall  into  these  three  divisions, 
linguistically  the  sq>aration  is  not  sharp,  nor  does  it  coincide 
with  the  political  frontiers.    Roughly  speaking,  the  eastern  half 
of  the  peninsula  is  held  by  the  Bulgarians,  some  5,000,000  in 
number,  the  western  half  by  the  Serbo-Croata,  <rf  whom  there 
must  be  about  8,000,000.    This  is  the  most  divided  of  the 
Slavonic  races;  its  members  profess  three  forms  of  religion  and 
use  three  alphabets — the  Serbs  and  Bosnians  being  mostly 
Orthodox  and  using  the  Cyrillic  alphabet,  but  including  many 
Mussulmans;  the  Croats  being  Roman  Catholics,  writing  with 
Latin  letters;  and  the  Dalmatians  also  Roman  Catholics,  but 
using,  some  of  them,  the  ancient  Glagolitic  script  for  their 
Slavonic  liturgy.    The  language  also  falls  into  three  dialects 
independent  of  the  religions,  and  across  all  these  lines  run  the 
frontiers  of  the  political  divisions — the  kingdom  of  Servia  (more 
correctly  written  Serbia);  the  kingdom  of  Montenegro;  the 
Turkish  provinces  6f  Old  Servia  and  Novibazar,  still  in  Turkish 
hands;  those  of  Bosnia  and  Herzegovina,  annexed  by  Austria; 
the  coast-line  and  islands  of  Istria  and  Dalmatia,  which  also  form 
part  of  Austria;  and  the  kingdom  of  Croatia,  which  is  included 
in  the  dominion  of  Hungary,  to  say  nothing  of  outlying  colonies 
in  Hungary  itself  and  in  Italy.    In  the  extreme  north-west,  in 
Camiola,  in  the  southern  parts  of  Styria  and  Carinthia,  and  over 
the  Italian  border  in  the  province  of  Udine  and  the  Vale  of 
Resia  live  the  Slovenes,  something  under  1,500,000,  much  divided 
dialectically.    Between  the  Slovenes  and  the  Croats  there  are 
transition  dialects,  and  about  1840  there  was  an  attempt  (lUyrism) 
to  establish  a  common  literary  language.  In  Macedonia  and  along 
the  border  are  qiecial  varieties  of  Bulgarian,  some  of  which 
approach  Servian.  Akin  to  the  Macedonians  were  the  Slavs,  who 
once  occupied  the  whole  of  Greece  and  left  traces  in  the  place- 
names,  thouj^  they  long  ago  disappeared  among  the  older 
population.    Akin  to  the  Slovenes  were  the  old  inhabitants  of 
Austria  and  south-west  Hungary  before  the  intrusion  of  the 
Germans  and  Magyars. 

History. — This  distribution  of  the  Slavs  can  be  accounted  iot 
historically.  In  spite  of  traditions  (e.g.  the  first  Russian  chronicle 
of  Pseudo-Nestor)  which  bring  them  from  the  basin  of  the  Danube, 
most  evidence  goes  to  show  that  when  they  formed  one  people 
they  were  settled  to  the  north-east  of  the  Carpathians  in  the  basins 
of  the  Vistula,  Pripet  and  Upper  Dn€str  (Dniester).  To  the 
N.  they  had  their  nearest  relatives,  the  ancestors  of  the  Baltic 
tribes,  Prussians,  Lithuanians  and  Letts;  to  the  E.  Finns;  to  the 
S.E.  the  Iranian  population  of  the  Steppes  of  Scythia  (q.v.)i 
to  the  S.  W.,  on  the  other  side  of  the  Carpathians,  various  Thradan 
tribes;  to  the  N.W.  the  Germans;  between  the  Germans  and 
Thradans  they  seem  to  have  had  some  contact  with  the  Cdts, 
but  this  was  not  the  first  state  of  things,  as  the  Illyrians,  Greeks 
and  Italians  probably  came  between.  This  location,  arrived 
at  by  a  comparison  of  the  fragmentary  accounts  of  Slavonic 
migrations  and  their  distribution  in  historic  time,  is  confirmed 
by  its  agreement  with  the  pUice  taken  by  the  Slavonic  language 
among  the  other  Indo-European  languages  (see  below),  and  by 
what  we  know  of  the  place-names  of  eastern  Europe,  in  that  for 
this  area  they  seem  exclusively  Slavonic,  outside  it  the  oldest 
names  belong  to  other  languages.  The  archaeological  evidence 
is  not  yet  cleared  up,  as,  for  the  period  we  have  to  consider, 
the  late  neolithic  and  early  bronze  age,  the  region  above  defined 
is  divided  between  three  different  cultures,  represented  by  the 
fields  of  urns  in  Lusatia  and  Silesia,  cist  graves  with  cremation  in 
Poland,  and  the  poor  and  little-known  graves  of  the  Dnipr 
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(Dnieper)  t>asin.  This  variety  may  to  some  extent  be  dae  to  thie 
various  cultural  influences  to  whidi  the  same  race  was  exposed, 
the  western  division  lying  on  the  route  between  the  Baltic  and 
Meditenanean,  the  central  being  quite  inaccessible,  the  eastern 
part  in  time  showing  in  its  graves  the  influence  of  the  Steppe 
peofde  and  the  Greek  colonies  in  Scythia.  Tliere  is  a  gradual 
transition  to  cemeteries  with  Roman  objects  which  shade  off 
into  such  as  are  certaixdy  Slavonic 

The  physical  type  of  the  Slavs  is  not  sufficiently  dear  to  help 
in  throwing  light  upon  the  past  of  the  race.  Most  of  the  modem 
Slavs  are  rather  short-headed,  the  Balkan  Slavs  being  tall  and 
dark,  those  of  central  Europe  dark  and  of  medium  height,  the 
Russians  on  the  whole  rather  short  though  the  White  and  Little 
Russians  are  of  medium  height;  in  complexion  the  southern 
Rusaaans  are  dark,  the  northern  light,  but  with  less  decided 
colour  than  fair  western  Europeans.  In  spite  of  the  prevalent 
bracfaycephaly  of  the  modem  Slavs,  measurements  of  skulls  from 
cemeteries  and  andent  graves  which  are  certainly  Slavonic  have 
shown,  against  all  expectation,  that  the  farther  back  we  go  the 
greater  is  the  proportion  of  long  heads,  and  the  race  appears  to 
have  been  originally  dolichocephalic  and  osteologically  indis- 
tinguishable from  its  German,  Baltic  and  Finnish  neighbours. 
In  its  present  seats  it  must  have  assimilated  foreign  elements, 
German  and  Cdtic  in  central  Europe,  Finnish  and  Turkish  in 
Great  and  Little  Russia,  all  these  together  with  Thradan'and 
lUyrian  in  the  Balkans;  but  how  mudi  the  differences  between 
the  various  Slavonic  nations  are  due  to  admixture"^  how  much 
to  their  new  homes,  has  not  been  made  clear. 

In  spite  of  the  vast  area  which  the  Slavs  have  occupied  in 
historic  times  there  is  no  reason  to  claim  for  them  before  the 
migrations  a  wider  homeland  than  that  above  defined  besrond 
the  Carpathians;  given  favourable  circumstances  a  nation 
multiplies  so  fast  {e.g.  the  Anglo-Saxons  in  the  last  hundred  and 
twenty  jrears)  that  we  can  set  no  limits  to  the  area  that  a  com- 
parathrdy  saoall  race  could  cover  in  the  course  of  four  centuries. 
Therefore  the  mere  necessity  of  providing  them  with  ancestors 
sufficiently  numerous  does  not  compd  us  to  seek  for  the  Slavs 
among  any  <rf  the  populous  nations  of  the  andent  world.  Various 
investigators  have  seen  Slavs  in  Scythians,  Sarmatians,  Tliradans^ 
mynans,  and  in  fact  in  almost  all  the  barbarous  tribes  which  have 
been  mentioned  in  the  east  of  Europe,  but  we  can  rder  most  of 
such  tribes  to  their  real  affinities  much  better  than  the  ancients, 
aul  at  any  rate  we  can  be  sure  that  none  of  these  were  Slavs. 

There  is  no  evidence  that  the  Slavs  made  any  considerable 
migration  £n>m  their  first  home  untU  the  xst  century  aj>. 
Their  first  Transcarpathian  seat  lay  singularly  remote  from 
the  knowlolge  of  the  Mediterranean  peoples.  Herodotus  (xv.  xy, 
51,  X05)  does  seem  to  mention  the  Slavs  under  the  name  of 
Ncuri  {q.9.),  at  least  the  Neuri  on  the  upper  waters  of  the  DnSstr 
are  in  the  right  place  for  Slavs,  and  their  lycanthropy  suggests 
modem  Slavonic  superstitions;  so  we  are  justified  in  equating 
Neuri  and  Slavs,  though  we  have  no  direct  statement  of  thdr 
identity.  Other  rlassiral  writers  down  to  and  induding  Strabo 
teU  us  nothing  of  eastern  Europe  b^ond  the  immediate  neigh- 
bourhood of  the  Euxine. 

Pliny  (NM.  iv^  97)  is  the  first  to  give  the  Slavs  a  name  which 
can  leave  us  in  no  doubt.  He  speaks  of  the  Veneii  (d.  Tadtus, 
Cemciua,  46,  Veneit);  Ptolemy  {Geog,  iiL  5.  7,  8)  calls  them 
Venedae  and  puts  them  along  the  Vistula  and  by  the  Venedic 
golf,  by  which  he  seems  to  mean  the  Gulf  of  Danzig:  he  also 
^Maks  of  the  Venedic  mountains  to  the  south  of  the  sources  of 
the  Vistula,  that  is,  probably  the  northern  Carpathians.  The 
ttune  Venedae  is  dearly  Wend,  the  name  that  the  Gemums  have 
always  applied  to  the  Slavs.  Its  meaning  is  unknown.  It  has 
been  the  cause  of  much  confusion  because  of  the  Annorican 
Veoeti,  the  Paphlagonian  Enetae,  and  above  all  the  Enetae- 
Venetae  at  the  head  of  the  Adriatic  Enthusiasts  have  set  aU 
of  these  down  as  Slavs,  and  the  last  with  some  show  of  reason, 
as  nowadays  we  have  Slovenes  just  north  of  Venice.  However, 
inscriptions  in  the  Venetian  language  are  suffident  to  prove 
that  it  was  not  Slavonic  Other  names  in  Ptolemy  which  almost 
certainly  denote  Slavonic  tribes  are  the  Veltae  on  the  Baltic, 


ancestors  of  the  Wiltzi,  a  division  of  the  Po!t!i»  {q.0.),  the  Sulani 
and  the  Sabod,  whose  name  is  a  Slavonic  translation  of  the 
Transmontani  of  another  source. 

Unless  we  are  to  conjecture  Stlavani  for  Ptolemy's  SUvani,  or 
to  insist  on  the  resemblance  of  his  Suobeni  to  Slovene,  the  name 
Slav  first  occurs  in  Pseudo-Caesarius  (Dialogues^  ii.  no;  Migne, 
P.G.  xxxviii.  985,  early  6th  centuiy),  but  the  earliest  definite 
accoimt  of  them  under  that  name  is  given  by  Jordanes  {Getica, 
V.  34»  35>  c.  550  AJ>.):  Dacia  .  ,  ,  ad  coronae  speciem  arduis 
Alpibus  emunita,  iuxla  quorum  stnistrum  lotus,  qui  in  aquUone 
vergUt  ab  ortu  Yistulce  ftuminis  per  immensa  spatia  Venetkarum 
poptdosa  uatio  consedit.  Quorum  ripmina  licet  nunc  per  varias 
families  et  loca  mulentur,  principaliter  tamen  Sclaveni  et  Antes 
nowunantur,  Sclaveni  a  civitate  Naoietunense  (Noviodunum, 
Isak£a  on  the  Danube  Delta)  .  .  .  usque  ad  Danastrum  et  in 
boream  Yiscla  tortus  commorantur  .  .  .  Antes  vera,  qui  sunt 
eorum  fortissinUf  qua  Ponticum  mare  atrtalur  a  Danastro  extern 
duntur  usque  ad  Danaprum\  cf.  xxiii.  X19,  where  these  tribes  are 
said  to  form  part  of  the  dominions  of  Hermanrich.  Sclaveni,  or 
something  like  it,  has  been  the  regular  name  for  the  Slavs  from 
that  day  to  this.  The  native  form  is  Slo9ine\  in  some  cases, 
e.g.  in  modem  Russian  under  foreign  influence,  we  have  an  0 
instead  of  the  0.  The  combination  d  was  difficult  to  the  Greeks 
and  Romans  and  they  inserted  /,  th  or  most  commoxdy  c,  which 
continues  to  crop  up.  So  too  in  Arabic  Saqaliba,  Saqldb.  The 
name  has  been  derived  from  slovo,  a  word,  or  shva,  glory,  dther 
directly  or  through  the  "^av  which  forms  the  second  dement  in  so 
many  Slavonic  proper  names,  but  no  explaxiation  is  satisfactory. 
The  word  "  slave  "  and  its  cognates  in  most  European  languages 
date  from  the  time  when  the  Germans  supplied  the  slave-markets 
of  Europe  with  Slavonic  captives.  The  luune  Antes  we  find  applied 
to  the  Eastern  Slavs  by  Jordanes;  it  may  be  another  form  of 
Wend.  Aniae  is  used  by  Procopius  (£.0.  iii.  14).  He  likewise 
distinguishes  them  from  the  Sdaveni,  but  says  that  both  spoke 
the  same  knguage  and  both  w^re  formerly  called  Spori,  which 
has  been  identified  with  Serb,  the  racial  name  now  surviving  in 
Lusatia  and  Servia.  Elsewhere  he  speaks  of  the  measurdess 
tribes  of  the  Antae;  this  appellation  is  used  by  the  Byzantines 
until  the  middle  of  the  7th  century. 

The  sudden  appearance  in  the  6th*century  writers  of  definite 
names  for  the  Sfiivs  and  their  divisions  means  that  by  then  the 
ra^  had  made  itself  familiar  to  the  Graeco-Roman  world,  that 
it  had  spread  well  beyond  its  original  narrow  limits,  and  had 
some  time  before  come  into  contact  with  dvilisation.  This  may 
have  been  going  on  since  the  xst  century  aj>.,  and  evidence  of 
it  has  been  seen  in  the  southward  movement  of  the  Costobod 
into  northern  Dada  (Ptolemy)  and  of  the  Carpi  to  the  Danube 
(a.d.  aoo),  but  their  Slavonic  character  is  not  esublished.  A  few 
andent  names  on  the  Danube,  notably  that  of  the  river  Tsiema 
(Cema,  black),  have  a  Slavonic  look,  but  a  ooinddence  is  quite 
possible.  The  gradual  spread  of  the  Slavs  was  maidced  by  the 
wholesale  migrations  of  the  Goths,  who  for  two  centuries  lorded 
it  over  the  Slavs,  at  first  on  the  Vistula  and  then  in  south  Russia. 
We  hear  more  of  their  movements  because  they  were  more 
immediatdy  threatening  for  the  Empire.  In  dealing  with 
Ptolemy's  location  of  the  Goths  and  Slavs  we  must  regard  the 
former  as  superimposed  upon  the  latter  and  occupying  the  same 
territories.  This  domination  of  the  Goths  was  of  enormous 
importance  in  the  development  of  the  Slavs.  By  this  we  may 
explain  the  presence  of  a  large  numba  of  Germanic  loan  words 
common  to  all  the  Slavonic  languages,  many  of  them  words  of 
cultural  significance.  "  EJng,  peimy,  house,  loaf,  earring  "  all 
appear  in  Slavonic;  the  words  must  have  come  from  the  Goths 
and  prove  their  strong  influence,  although  the  things  must  have 
been  familiar  before.  On  the  other  hand  "  plough  "  is  said  to  be 
Slavonic,  but  that  is  not  certain.  When  the  Huns  succeeded 
the  Goths  as  masters  of  central  Europe,  they  probably  made  the 
Slavs  supply  them  with  contingents.  Indeed  their  easy  victory 
may  have  been  due  to  the  dissatisfaction  of  the  Slavs.  Priscus 
(MlUler,  P.H.G.  iv.  p.  69,  d.  Jord.  Get.  xlix.  358)  in  his  account 
of  the  camp  of  Attila  mentions  words  which  may  be  Slavonic, 
but  have  also  been  explain^i  from  German.    After  the  fall  of 
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the  Himnish  power  the  Eastern  Goths  and  Gepidae  pressed 
southwards  and  westwards  to  the  conquest  of  the  Empire,  and 
the  Lombards  and  Heruli  followed  in  their  tracks.  When  next 
we  get  a  view  of  northern  Germany  we  find  it  full  of  Slavs,  e.g. 
from  Procopius  (B.C.  ii.  15)  we  know  that  they  held  the  Mark 
of  Brandenburg  by  51a;  but  this  settlement  was  effected  without 
attracting  the  attention  of  any  contemporary  writer.  Modern 
historians  seem  to  adopt  their  attitude  to  the  process  according 
to  thdr  view  of  the  Slavs;  German  writers,  in  their  contempt 
for  the  Slavs,  mostly  deny  the  possibility  of  their  having  forced 
German  tribes  to  leave  their  homes,  and  assume  that  the  riches 
of  southern  Europe  attracted  the  latta  so  that  th^r  willingly 
gave  up  their  buren  northern  plains;  most  Slavonic  authors 
have  taken  the  same  view  in  accordance  with  the  idealistic 
picture  of  the  peaceful,  kindly,  democratic  Slavs  who  contrast 
so  favourably  with  the  savage  Germans  and  their  war-lords; 
but  of  late  they  have  realised  that  their  ancestors  were  no  more 
peaceful  than  any  one  else,  and  have  wished  to  put  down  to 
warlike  pressure  from  the  Slavs  all  the  southward  movements 
of  the  G^man  tribes,  to  whom  no  choice  was  left  but  to  try  to 
break  through  the  Roman  d^oices.  A  reasonable  view  is  that 
the  expansion  of  the  Eastern  Germans  in  the  last  centuries  B.C. 
was  made  at  the  expense  of  the  Slavs,  who,  wlule  no  more  peaceful 
than  the  Germans,  were  less  capable  than  they  of  combining  for 
successful  war,  so  that  Goths  and  others  were  dwelling  among 
them  and  lording  it  over  them;  that  the  mutual  competitions 
of  the  Germans  drove  some  of  these  against  the  Empire,  and 
when  this  had  become  weakened,  so  that  it  invited  attack, 
some  tribes  and  parts  of  tribes  moved  forward  without  any 
pressure  from  behind;  this  took  away  the  strength  of  the 
German  dement,  and  the  Slavs,  not  improbably  under  German 
organisation,  regained  the  upper  hand  in  their  own  lands  and 
could  even  spr^  westwards  at  the  expense  of  the.  German 
remnanL 

Almost  as  uncertain  is  the  exact  time  when  the  Southern  Slavs 
began  to  move  towards  the  Balkans.  If  already  at  the  time  of 
Trajan's  conquests  there  were  Slavs  in  Dada,  it  would  account 
for  the  story  in  Ps.  Nestor  that  certain  Volcfai  or  Vlachi,  i.e. 
Romance  speakers,  had  conquered  the  Slavs  upon  the  Danube 
and  driven  them  to  the  Vistula,. for  the  place  that  the  name  of 
Trajan  has  in  Slavonic  tradition,  and  for  the  presence  of  an 
agricultural  population,  the  Sarmatae  Limigantes  subject  to  the 
nomad  Sarmatae  iq.v.),  on  the  Theiss.  In  any  case,  we  cannot 
say  that  the  Slavs  occupied  any  large  parts  of  the  Balkan  Penin- 
sula before  the  beginning  of  the  6th  century,  when  they  appear 
in  Byzantine  history  as  a  new  terror;  there  seems  to  have  been 
an  invasion  in  the  time  of  Justin,  and  another  followed  in  527 
(Procopius,  B.C.  m.  40  and  HisL  Arc.  18).  At  the  same  time  as 
the  Slavs,  the  Huns,  the  Bulgars,  and  after  558  the  Avars,  were 
also  making  invasions  from  the  same  direction.  The  first  and 
last  disappeared  like  all  nomads,  but  the  Bulgars,  making  them- 
selves lords  of  one  section  of  the  Slavs,  gave  it  their  own  name. 
By  584  the  Slavs  had  overrun  all  Greece,  and  were  the  worst 
western  neighbours  of  the  Extern  Empire.  Hence  the  directions 
how  to  deal  with  Slavs  in  the  Strategkum  of  the  emperor  Maurice 
(c.  600)  and  the  Tactics  of  Leo. 

By  the  end  of  the  following  century  they  were  permanently 
settled  throughout  the  whole  of  the  BaUcan  Peninsula.  (For  their 
further  history  see  Servia,  Bulgasia,  Bosnia,  Dalmatia, 
CROATiA-SLAVomA.)  These  Southern  Slavs,  though  divided 
into  nationalities,  are  closely  akin  to  one  another.  There  is  no 
reason  to  think  the  Serbo-Croats  an  intrusive  wedge,  although 
Constantine  Porphyrogenitus  {De  adm.  Imp,  30-33)  ^>eaks  of 
their  coming  from  the  north  in  the  time  of  Heradius — ^the  middle 
of  the  7th  century.  Their  dialects  shade  into  one  another,  and 
thett  is  no  trace  of  any  influence  of  the  North-Westem  group. 
0>nstantine  was  probably  led  astray  by  the  occurrence  of  the 
same  tribal  names  in  different  parts  of  the  Slavonic  world. 
Meanwhile  the  Southern  Slavs  were  cut  off  from  the  rest  of  the 
race  by  the  foimdation  in  the  6th  century  of  the  Avar  kingdom 
in  Pannonia,  and  after  its  destruction  in  the  7th,  by  the  spread 
of  the  Germans  south-eastwards,  and  finally  by  the  incuxslon  of 


another  Asiatic  horde,  that  of  the  Magyars,  who  have  maintained 
themsdves  in  the  midst  of  Slavs  for  a  thousand  years.  Tbdr 
conquests  were  made  chiefly  at  the  expense  of  the  Slovenes  and 
the  Slovaks,  and  from  their  languages  they  have  borrowed 
many  words  in  forms  which  have  now  disappeared. 

Of  the  history  of  the  Eastern  Slavs,  who  were  to  become  the 
Russian  people,  we  know  little  before  the  coming  of  the  Swedish 
Rus,  who  gave  them  their  name  and  organization ;  we  have  but 
the  mention  of  Antae  acting  in  concert  with  the  other  Slavs  and 
the  Avars  in  attacking  the  Empire  on  the  lower  Danube,  and 
scattered  accounts  of  Mussulman  travelers,  which  show  that 
they  had  reached  the  Don  and  Volga  and  stretched  up  northward 
to  Lake  Ilmen.  The  more  southerly  trib^  were  tributary  to 
the  Khazars.  An  exact  definition  of  the  territory  occupied  by 
each  Slavonic  people,  and  a  sketch  of  its  history  from  the  time 
that  it  settled  in  its  permanent  abode,  will  be  found  dther  under 
its  own  name  or  under  that  of  its  country. 

Culture  and  Religion, — For  all  the  works  treating  of  Slavonic 
antiquities  we  cannot  draw  a  portrait  of  the  race  and  show 
many  distinguishing  features.  Savage  narions  as  described  by 
the  Greeks  and  Romans  are  mostly  very  much  alike,  and  the 
testimony  of  language  is  not  very  easy  to  use.  The  general 
impression  is  one  ol  a  people  which  lived  in  small  communistic 
groups,  and  was  so  impatient  of  authority  that  they  scan^ 
combined  for  thdr  own  ddence,  and  in  spite  of  individual  bravery 
only  became  formidable  to  others  when  cemented  together  by 
some  alien  dement:  hence  they  all  at  one  time  or  another  fdl 
undor  an  alien  yoke;  the  last  survivals  of  Slavonic  licence  being 
the  ve£e  of  Novgorod,  and  the  Polish  diet  with  its  unpractical 
regard  for  any  minority.  The  Slavs  were  acquainted  with  the 
beginnings  of  the  domestic  arts,  and  were  probably  more  given 
to  agriculture  than  the  early  Germans,  though  they  praoised 
it  after  a  fashion  which  did  not  long  tie  them  to  any  particular 
district — ^for  all  writers  agree  in  tdling  of  thdr  errant  nature. 
They  were  specially  given  to  the  production  of  honey,  from  which 
they  brewed  mead.  They  also  appear  to  have  been  nota,ble 
swimmers  and  to  have  been  skilled  in  the  navigation  of  rivers, 
and  even  to  have  indulged  in  maritime  piracy  on  the  Aegean,  the 
Dalmatian  coast  and  most  of  all  the  Baldc,  where  the  island  of 
RUgen  was  a  menace  to  the  Scandinavian  and  German  sea-powtf . 
The  Oriental  sources  also  speak  of  some  aptitude  for  commerce. 
Their  talent  for  music  and  singing  was  already  noticeable.  Of 
thdr  religion  it  is  strangely  difficult  to  gain  any  real  information. 
The  word  Bogu,  "god,"  is  reckoned  a  loan  word  from  the 
Iranian  Baga.  The  chief  deity  was  the  Thunderer  Periin  (d. 
Lith.  Perkflnas) ,  with  whom  is  identified  Svarog,  the  god  of  heaven ; 
other  chid  gods  were  called  sons  of  Svarog,  Daibog  the  sun, 
Chors  and  Vdes,  the  god  of  cattle.  The  place  of  this  Utter  was 
taken  by  St  Blasius.  A  hostile  ddty  was  Stribog,  god  of  storms. 
There  seem  to  have  been  no  priests,  temples  or  images  among 
the  early  Slavs.  In  Russia  Vladimir  set  up  idols  and  pulled 
them  down  upon  his  conversion  to  Christianity;  only  the  Polabs 
had  a  highly  devdoped  cult  with  a  temple  and  statues  and  a 
definite  priesthood.  But  this  may  have  been  in  imitation  of 
Norse  or  even  Christian  institutions.  Thdr  chid  ddty  was  called 
Triglav,  or  the  three-headed;  he  was  the  same  as  Sv^ovit,  appar- 
ently a  sky  god  in  whose  name  the  monks  naturally  recognized 
Saint  Vitus.  The  goddesses  are  colourless  personifications,  such 
as  Vesna,  spring,  and  Morana,  the  goddess  of  death  and  winter. 
The  Slavs  also  believed,  and  many  still  bdieve,  in  Vily  and 
Rusalki,  n3rmphs  of  streams  and  woodlands;  also  in  the  BAba> 
Jag&,  a  kind  of  man-eating  witch,  and  in  Bisy,  evil  ^irits,  as  well 
as  in  vampires  and  werewolves.  Th^  had  a  full  bdicf  in  the 
immortality  of  the  soul,  but  no  very  dear  ideas  as  to  its  fate. 
It  was  mostly  supposed  to  go  a  long  journey  to  a  paradise  (raj) 
at  the  end  of  the  world  and  had  to  be  equipped  for  this.  Also 
the  soul  of  the  ancestor  seems  to  have  devdoped  into  the  house 
or  hearth  god  (Domov6j,  Kfet)  who  guarded  the  family.  The 
usual  survivals,  of  pagan  festivals  at  the  solstices  and  equinoxes 
have  continued  under  the  form  of  church  festivals. 

Christianity  among  the  Slats. — ^The  means  by  which  was 
effected  the  conversion  to  Chiistianity  of  the  various  Slavonic 
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natioBa  has  probably  had  more  influence  upon  their  subsequent 
history  than  xadal  distinctions  or  geographical  conditions. 

Whoever  heathen  Slavonic  tribes  met  Quistendom  missionary 
effort  naturally  came  into  being.  This  seems  first  to  have  been 
the  case  ak>ng  the  Dalmatian  coast,  where  the  cities  retained  their 
Romance  population  and  their  Christian  faith.  From  the  7th 
century  the  Croats  were  nominally  Christian,  and  subject  CO 
the  ardhlushops  of  Salona  at  SpaUto  and  their  suffragans.  From 
the  beginning  of  the  9th  century  Merseburg,  Salzburg  and  Passau 
were  the  centres  for  q>reading  the  Gospel  among  the  Slavonic 
tribes  on  the  south-eastern  marches  of  the  Fiankish  empire, 
in  Bohemia,  Moravia,  Pannonia  and  Carinthia.  Though  we  need 
not  doubt  the  true  zeal  of  these  missionaries,  it  was  still  a  fact 
that  as  Germans  they  belonged  to  a  nation  which  was  once  more 
encroaching  npon  the  Slavs,  and  as  Latins  (though  the  Great 
Schnm  had  not  yet  taken  place)  they  were  not  favourable  to  the 
use  of  their  converts'  native  language.  Still  they  were  probably 
the  fint  to  reduce  the  Slavonic  tongues  to  writing,  naturally  using 
Latin  letters  and  lacking  the  skill  to  adapt  them  satisfactorily. 
Traces  of  such  attempts  are  rare;  the  best  are  the  Freisingen 
fragments  of  Old  Sovene  now  at  Munich. 

In  the  eastern  half  of  the  Balkan  Peninsula  the  Slavs  had 
already  begun  to  turn  to  Chxistianity  before  their  conquest  by 
the  Bulgars.  These  latta  were  hostile  untfl  Boris,  under  the 
influence  of  his  sister  and  of  one  Methodius  (certainly  not  the 
famous  one),  adopted  the  new  faith  and  put  to  the  sword  those 
that  resisted  conversion  (a.d.  865).  Though  his  Christianity  came 
from  Byzantium,  Boris  seems  to  have  feared  the  influence  of  the 
Greek  clergy  and  applied  to  the  Pope  for  teachers,  submitting 
to  him  a  whole  series  of  questions.  The  Pope  sent  clergy,  but 
would  not  grant  the  Bul^rians  as  much  independence  as  they 
adied,  and  Boris  seems  to  have  repented  of  his  application  to  him. 
He  raised  the  question  at  the  Council  of  Constantinople  (a.d.  870), 
which  dedded  that  Bulgaria  was  subject  to  the  Eastern  Church. 

CyrU  and  Methodius. — ^In  the  same  way  Rostislav,  prince  of 
Greater  Mmavia,  fearing  the  influence  of  Latin  missioiuuies, 
applied  to  Byzantium  for  teachers  who  shotdd  preach  in  the 
vulgar  tongue  (a.d.  861).  The  emperor  chose  two  brothers,  sons 
of  a  Tbessalonian  Greek,  Methodius  and  Constantine  (generally 
known  as  Cyril  by  the  name  he  adopted  upon  becoming  a  monk). 
The  former  was  an  organizer,  the  latter  a  scholar,  a  philosopher 
and  a  linguist.  His  gifts  had  been  already  exercised  in  a  mission 
to  the  Crimea;  he  had  brought  thence  the  relics  of  S.  Gement, 
which  be  finally  laid  in  their  resting-place  in  Rome.  But  the 
main  reason  for  the  choice  was  that  the  Thessalonians,  surrounded 
as  they  were  by  Slavonic  tribes,  were  well  known  to  speak 
Slavonic  perfectly.  On  their  arrival  in  Moravia  the  brothers 
be^pui  to  teach  letters  and  the  Gospel,  and  also  to  translate  the 
necessary  litur^cal  books  and  instruct  the  young  in  them. 
Bat  soon  (in  864)  Rostislav  was  attacked  by  Louis  the  German 
and  rediKed  to  complete  obedience,  so  that  there  could  be  no 
question  of  setting  up  a  hierarchy  in  opposition  to  the  dominant 
Franks,  and  the  attempts  to  establish  the  Slavonic  liturgy 
were  strongly  opposed.  Hearing  of  the  brother's  work  Pope 
Nicholas  I.  sent  for  them  to  Rome.  On  their  way  they  spent 
some  time  with  Kocd,  a  Slavonic  prince  of  Paimonia,  about 
Flatten  See,  and  he  much  favoured  the  Slavonic  books.  In 
Venice  the  brothers  had  disputes  as  to  the  use  of  Slavonic  service- 
books,  perhaps  at  this  time  these  found  their  way  to  Croatia 
and  Dalmatia.  On  their  arrival  in  Rome  Nicholas  was  dead,  but 
.Adrian  U.  was  favourable  to  them  and  their  translations,  and 
had  the  pupils  they  brought  with  them  ordained.  In  Rome 
Constantine  fell  ill,  took  monastic  vows  and  the  name  of  CyrU, 
aod  died  on  the  14th  of  February  869.  Methodius  was  conse- 
crated archbohop  of  Pannonia  and  Moravia,  about  870,  but  Kocel 
could  not  hdp  him  much,  and  the  German  bishops  had  him  tried 
and  thrown  into  prison;  also  in  that  very  year  Rostislav  was 
dethroned  by  Svatopluk,  who,  though  he  threw  off  the  Prankish 
yoke,  was  not  steadfast  in  supporting  the  Slavonic  liturgy.  In 
873  Pope  John  VIII.  commanded  the  liberation  of  Methodius 
and  allowed  Slavonic  services,  and  for  the  next  few  years  the 
work  of  Methodius  went  well.    In  879  he  was  again  called  to 


Rome,  and  in  880  the  Pope  distinctly  pronounced  in  his  favour 
and  restored  him  to  his  archbishopric,  but  made  a  German, 
Wiching,  his  suffragan.  Methodius  died  in  885,  and  Wiching, 
having  a  new  pope,  Stephen  V.  (VI.),  on  his  side,  became  his 
successor.  So  the  Slavom'c  service-books  and  those  that  used 
them  were  driven  out  by  Svatopluk  and  took  refuge  in  Bulgaria, 
where  the  groimd  had  been  made  ready  for  them.  Boris,  having 
dedded  to  abide  by  the  Greek  Church,  welcomed  Clement,  Gorazd 
and  other  disdples  of  Methodius.  Clenaent,  who  was  the  most 
active  in  literary  work,  laboured  in  Ochrida  and  others  In  various 
parts  of  the  kingdom. 

In  spite  of  the  triumph  of  the  Latino-German  party,  the 
Slavonic  liturgy  was  not  quite  stamped  out  In  the  west;  it  seems 
to  have  survived  in  out-of-the-way  comers  of  Great  Moravia  until 
that  prindpality  was  destroyed  by  the  Magyars.  Also  during  the 
life  of  Methodius  It  appears  to  have  penetrated  into  Bohemia, 
Pohmd  and  Croatia,  but  all  these  coimtries  finally  accepted  the 
Latin  Church,  and  so  were  permanently  cut  off  from  the 
Orthodox  Servians,  Bulgarians  and  Russians. 

These  details  of  ecdesiastical  history  are  of  great  Importance 
for  understanding  the  fate  of  various  Slavom'c  languages,  scripts 
and  even  literatures.  From  what  has  been  said  above  it  appears 
that  Cyril  invented  a  Slavonic  alphabet,  translated  at  any  rate 
a  Gospel  lectionary,  perhaps  the  Psalter  and  the  chief  service- 
books,  into  a  Slavonic  dialect,  and  it  seems  that  Methodius 
translated  the  Epistles,  some  part  of  the  Old  Testament,  a 
manual  of  canon  law  and  further  liturgical  matter.  Clement 
continued  the  task  and  turned  many  works  of  the  Fathers  into 
Slavonic,  and  is  said  to  have  made  clearer  the  forms  of  letters. 
What  was  the  alphabet  which  Cyril  invented,  where  were  the 
invention  and  the  earliest  translations  made  by  him,  and  who 
were  the  speakers  of  the  dialect  he  used,  the  language  we  call 
Old  Church  Slavom'c  (O.S.)?  As  to  the  alphabet  we  have  the 
further  testimony  of  Chrabr,  a  Bulgarian  monk  of  the  next  genera- 
tion, who  says  that  the  Slavs  at  first  practised  divination  by 
means  of  marks  and  cuts  upon  wood;  then  after  their  baptism 
they  were  compelled  to  write  the  Slavonic  tongue  with  Greek 
and  Latin  letters  without  proper  rules;  finally,  by  God's  mercy 
Constantine  the  Philosopher,  called  Cyril,  made  them  an  alphabet 
of  38  letters.  He  gives  the  date  as  855,  six  or  seven  years  before 
the  request  of  Rostislav.  If  we  take  this  to  be  exact  Cyril  must 
have  been  working  at  his  translations  before  ever  he  went  to 
Moravia,  und  the  language  was  presumably  that  with  which  he 
had  been  familiar  at  Thessalonica — ^that  of  southern  Macedonia, 
and  this  is  on  the  whole  the  most  satisfactory  view.  ^^ 
At  any  rate  the  phonetic  framework  of  the  hmguage  is  BufgartaA. 
more  near  to  certain  Bulgarian  dialects  than  to  any 
other,  but  the  vocabulary  seems  to  have  been  modified  in  Moravia 
by  the  inclusion  of  certain  German  and  Latin  words,  especially 
those  touching  things  of  the  Church.  These  would  appear  to  have 
been  already  familiar  to  the  Moravians  through  the  work  of  the 
German  missionaries.  Some  of  them  were  superseded  when  O.S. 
became  the  language  of  Orthodox  Slavs.  Kopitar  and  Miklosich 
maintained  that  O.S.  was  Old  Slovene  as  spoken  by  the  subjects 
of  Kocel,  but  in  their  decision  much  was  due  to  racial  patriotism. 
Something  indeed  was  done  to  adapt  the  language  of  the  Trans- 
lations to  the  native  Moravian;  we  have  the  Kiev  fragments, 
prayers  after  the  Roman  use  in  which  occur  Moravisms,  notably 
c  and  s  where  O.S.  has  St  and  stf,  and  fragments  at  Prague  with 
Eastern  ritual  but  Cech  peculiarities.  Further,  the  Freisingen 
fragments,  though  their  language  is  in  the  main  Old  Slovene  and 
their  alphabet  Latin,  have  some  connexion  with  the  texts  of  an 
O.S.  Euchologium  from  Sinai. 

Alphabets. — Slavonic  languages  are  written  in  three  alphabets 
according  to  reUgious  dependence;  Latin  adapted  to  express 
Slavonic  sounds  either  by  diacritical  marks  or  else  by  conven- 
tional combinations  of  letters  among  those  who  had  Latin 
services;  so-called  Cyrillic,  which  is  the  Greek  Liturgical  Uncial  of 
the  9th  century  enriched  with  spedal  signs  for  Slavonic  letters — 
this  is  used  by  all  Orthodox  Slavs;  and  Glagolitic,  in  the  "  spec- 
tacled "  form  of  which  certain  very  early  O.S.  documents  were 
written,  and  which  in  another,  the  "  square,*'  form  has  survived 
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as  a  Iitur^cal  script  in  Dalmatia,  where  the  Roman  Grarch 
still  allows  the  Slavonic  liturgy  in  the  dioceses  of  VegUa,  Spalato, 
Zara  and  Sebenico,  and  in  Montenegro;  the  Croats  sow  employ 
Latin  letters  for  dvil  purposes. 

The  annexed  table  gives  these  slphabets— the  Glagolitic  in  both 
forms  with  numerical  values  (columns  1-3);  the  Cyrillic  in  its 
fullest  development  (4,  5),  with  the  modem  version  oi  it  made  for 
Rusuan  (6)  by  Peter  the  Great's  orders;  Bulgarian  uses  more 
or  less  all  the  Russian  letters  but  the  reversed  e  and  the  last  two, 
while  keeping  more  old  Cyrillic  letters,  but  its  orthography 
is  in  such  a  confused  state  that  it  is  difficult  to  say  whidi 
letters  may  be  regarded  as  obsolete;  Servian  (7)  was  reformed  by 
Karadli6  (Karajich  (q.v.))  on  the  model  of  Russian,  with  special 
letters  and  ligatures  added  and  with  unnecessary  signs  omitted. 
The  old  ways  of  writing  Slavonic  with  Latin  letters  were  so  con- 
fused and  variable  that  none  of  them  are  giveiL  The  Cechs  first 
attained  to  a  satisfactory  system,  using  diacritical  marks  in- 
vented by  Hus;  their  alphabet  has  served  more  or  less  as  a 
model  for  all  the  other  Slavonic  languages  which  use  Latin 
letters,  and  for  that  used  in  scientific  granmiars,  not  only  of 
Slavonic  but  of  Oriental  languages.  Column  8  gives  the  system 
as  applied  to  Croat,  and  corresponding  exactly  to  Karadiid's 
reformed  Cyrillic.  Colunu  9  gives  the  Cech  alphabet  with  the 
exception  of  the  long  voweb.  which  are  marked  by  an  accent;  in 
brackets  are  added  further  signs  used  in  other  Slavonic  languages, 
e.g.  Slovene  and  Sorb,  or  in  strict  transliterations  of  Cyrillic 
Polish  (xo)  still  offers  a  compromise  between  the  old  arbitrary 
combinations  of  letters  and  the  Cech  principle  of  diacritical  marks. 
The  last  column  shows  a  convenient  system  of  transliterating 
Cyrillic  into  Latin  letters  for  the  use  of  English  readers  without 
the  use  of  diacritical  marks;  it  is  used  in  most  of  the  non- 
linguistic  articles  in  the  Encyclopaedia  Britannica  which  deal 
with  Slavs.  With  regard  to  Glagolitic  (derived  from  dagci,  a 
word)  and  Cyrillic,  it  is  clear  that  they  are  closely  connected. 
The  language  of  the  earliest  Glagolitic  MSS.  is  earlier  than  that 
of  the  Cyrillic,  though  the  earliest  dated  Slavom'c  writing  surviv- 
ing is  a  Cyrillic  inscription  of  Tsar  Samuel  of  Bulgaria  (a.d.  993). 
On  the  whole  Glagolitic  is  likely  to  be  the  earlier,  if  only  that  no 
one  would  have  made  it  who  knew  the  simpler  Cyrillic.  It 
certaixdy  bears  the  impress  of  a  definite  mind,  which'thought 
out  very  exactly  the  phonetics  of -the  dialect  it  was.  to  express, 
but  made  its  letters  too  uniformly  complicated  by  a  love  for  little 
circles.  A  sufficiently  large  number  of  the  letters  can  be  traced 
back  to  Greek  minuscules  to  make  it  probable  that  all  of  them 
derive  thence,  though  agreement  has  not  yet  been  reached  as 
to  the  particular  combinations  which  were  modified  to  make 
each  letter.  Of  course  the  modem  Greek  phonetic  values  alone 
form  the  basis.  The  numerical  values  were  set  out  according  to 
the  order  of  the  letters.  Some  subsequent  improvement,  especi- 
ally in  the  pre-iotized  vowels,  can  be  traced  in  later  documents. 
The  presumption  is  that  this  is  the  alphabet  invented  by  Cyril 
for  the  Slavs  who  formerly  used  Greek  and  Latin  letters  without 
system. 

When  brought  or  brought  bade  to  Bulgaria  by  Clement  and 
the  other  pupils  of  Methodius,  Glagolitic  took  root  in  the 
west,  but  in  the  east  some  one,  probably  at  the  court  of  Simeon, 
where  everything  Greek  was  in  favour,  had  the  idea  of  taking 
the  arrangement  of  the  Glagolitic  alphabet,  but  making  the  signs 
like  those  of  the  Uncial  Greek  then  in  use  for  liturgical  books, 
using  actual  Greek  letters  as  far  as  they  would  serve,  and  for 
specifically  Slavonic  sounds  the  Glagolitic  signs  simplified  and 
made  to  match  the  rest.  Where  this  was  impossible  in  the  case 
of  the  complicated  signs  for  the  vowels,  he  seems  to  have  made 
variations  on  the  letters  A  and  B.  With  the  uncials  he  took  the 
Greek  numerical  values,  though  his  alphabet  kept  the  Glagolitic 
order.  Probably  the  Glagolitic  letters  for  /  and  it  have  exchanged 
places,'  and  the  value  800  belonged  to  i,  as  the  order  in  Cyrillic 
isu.,  H,ui,  W.  Who  invented  Cyrillic  we  know  not;  Clement 
has  been  said  to  have  made  letters  dearer,  but  only  in  a 
secondary  source  and  he  seems  to  have  been  particularly 
devoted  to  the  tradition  of  Methodius,  and  he  was  bishop 
of  Ochrida,  just  where  Glagolitic  survived  longest. 
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Mention  must  be  made  of  Briickner*s  theory  that  Cyril  invented 
Cyrillic  first,  but  degraded  it  into  Glagolitic  to  hide  its  Greek 
origin  from  the  Latin  clergy,  the  whole  object  of  his  missioa 
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being  hoitlEty  to  Rome,  wbereas  in  Orthodox  countries  this 
ottttion  was  soon  seen  to  be  unnecessary.  The  Glagolitic 
alphabets  in  the  table  are  copied  from  Cod6x  Marianus  (xith 
century)  and  the  Reims  gospel,  an  O.S.  MS.  of  the  X4th  century, 
on  vhich  the  kings  ol  France  took  their  coronation  oath. 

As  to  the  special  sounds  which  these  various  scripts  express^, 
We  may  notice  in  the  vocalism  a  tendency  to  broaden  the  short 
vowels  and  to  narrow  the  long  ones,  a  process  which  has  left 
results  even  where  distinctions  of  quantity  no  longer  exist; 
further,  the  many  changes  which  can  be  followed  in  historic  time 
and  are  due  to  the  destruction  of  the  old  r\ile  of  open  syllables 
by  the  disappearance  of  the  half  vowels  I  and  A,  or  to  their 
de<reIof>ing  into  full  vowels  where  indispensable  for  pronunciation 
(No.  I.  in/,).  But  the  ruling  principle  which  has  determined  the 
physiognomy  of  Slavonic  speech  is  the  degree  in  which  consonants 
have  been  affected  by  the  following  vowd.  Where  this  has  been 
broad  a,  o,  u,  y,  Q,  A,  this  has  resulted  only  in  an  occasional 
Ubialixation  most  noticeable  in  the  case  of  /;  where  it  has  been 
narrow, «, «,  I,  (once  eo  or  2)1  f » ^i  snd  |,  the  result  has  been  palatal- 
ization or  "  softening  "  in  various  degrees,  ranging  from  a  slight 
change  in  the  position  of  the  tongue  producing  a  faint ,;  sound 
in  or  just  after  the  consonant— expressBd  in  column  9  by  the  sign  \ 
and  in  CyriUic  by  the  pre-iotizing  of  the  following  vowel — to  the 
development  out  of  straightf on^rd  mutes  and  sibilants  of  the 
sibilants,  palato-sibilants  and  affricates  s,  s,  I,  i,  f,  A,  e,  dl,  2, 
tf ,  &C.  (see  No.  9  and  V.  inf.), 

Slatonic  Languages, — ^The  Slavonic  languages  belong  to  the 
Indo-European  (I.E.)  family.  Within  that  family  they  are  very 
dosdy  competed  with  the  Baltic  group,  Old  Prussian,  Lithuanian 
(Ltthn.)  and  Lettish,  and  we  must  regard  the  linguistic  ancestors 
of  both  groups  as  having  formed  one  for  some  time  after 
they  had  become  separated  from  their  neighbours.  If  the  original 
home  of  the  I.E.  family  is  to  be  set  in  Europe,  we  may  take  the 
Balto-Slavs  to  have  represented  the  north-eastern  extension  of  it. 
The  Balto-Slavs  have  much  in  common  with  the  northerly  or 
German  group,  and  with  the  easterly  or  Aryan  group,  their  next 
ndghbours  on  each  side.  The  Aryans  likewise  split  into  two 
divisions,  Iranian  and  Indian,  whereof  the  former,  in  the  Sar- 
matians,  remained  in  contact  with  the  Slavs  until  after  the 
Christian  era,  and  gave  them  some  loan  words,  e.g,  BogH — Pers. 
Baga  (god);  Russian, 50ftaiba;  Median,  Qpaka  (dog).  The  south- 
eastern or  Thradan  group  (Armenian)  and  beyond  it  the  Dlyrian 
(Albanian)  made  up  the  four  groups  which  have  sibilants  for 
I.E.  non- velar  gutturals  (see  inf.  No.  9),  and  in  this  stand  apart 
from  most  European  groups,  but  in  other  respects  the  Balto- 
Slavs  were  quite  European. 

The  Baltic  group  and  the  Slavs  were  separated  by  the  marshes 
<tf  White  Rtissia,  and  after  their  early  oneness  did  not  have 
moch  communication  until  the  Slavs  began  to  spread.  Since  then 
the  Baltic  languages  have  borrowed  many  Slavonic  words. 
After  the  Aryans  had  moved  eastwards  Slavonic  was  left  in 
ooatact  with  Thradan,  but  we  know  so  little  about  it  that  we 
cannot  measure  their  mutual  influence.  On  the  other  side  the 
Germans,  bepnning  as  the  next  group  to  the  Balto-Slavs,  and 
having  thereby  much  in  common  with  them  (so  much  so  that 
Schkicfaer  wanted  to  make  a  Germano-SIavo-Baltic  group),  have 
never  ceased  to  influence  them,  have  given  them  loan  words  at 
every  stage  and  have  recdved  a  few  in  return. 

After  the  Baltic  group  had  separated  from  the  Slavonic,  we 
must  imagine  a  long  period  when  Slavonic  (SI.)  was  a  bundle  of 
<fia]ects,  showing  some  of  the  peculiarities  of  the  future  languages, 
but  on  the  whole  so  much  alike  that  we  may  say  that  such  and 
such  forms  were  common  to  them  aSL  This  stage  may  be 
called  Proto-Slavonic  Except  for  the  few  cases  where  Old 
Church  Savomc  (O.S.)  has  dther  definitely  South  Slavonic 
duracteristics  or  peculiar  characteristics  of  its  own,  as  written 
down  by  CyrQ  it  represents  with  wonderful  completeness  Proto- 
Slavoaic  at  the  moment  of  its  falling  apart,  and  words  dted 
bdow  may  be  taken  to  be  O.S.  unless  otherwise  designated. 
Some  of  the  main  characteristics  of  the  SUivonic  languages  as 
a  wfaok  in  relation  to  I.E.  are  indicated  bdow;  restrictions 
tad  secondary  factors  are  necessarily  omitted.    As  a  rule  O.S. 


represents  the  Slavonic  languages  fairiy  weD,  while  Latin  or 
Greek  equivalents  are  given  as  the  most  familiar  examples  of 
L£«     Hypothetical  forms  are  starred. 

X.  LE.  {  becomes  (>)  J,  gosli:  hostls  (ace  pL);  I.E.  i>i, 
vtdota:  vidua;  I.E.j>j,jucka  \jus  (broth). 

s.  I.E.  i  becomes  i,  simf:  simen;  l.E..i>  i  ber^:  fer9, 

3.  I.E.  A  and  H  are  alike  0  in  SI.,  oraii:  arare\  osmf:  octo\ 
I.E.  d  in  end  syllables,  >A;  sosfi:  ^of;  LE.  A  and  9  are  aU^e 
0,  broMi:  f rater;  dihu:  duo, 

4.  LE.  A  becomes  y,  iyi  Ik;  LE.  4>ft,  tuAekai  fturus, 
Sanskr.  snuSd  :  LE.  |f>v,  vezq:  vtko, 

5.  LE.  f  and  /  both  long  and  sbort'survived  as  vowels.  *ijM 
written  vilkAf  $anskr.  tgkas,  "  wolf ";  consonantal  r  and  /  sur- 
vived unchanged. 

6.  LE.  qi  and  9  both  long  and  short:  the  former  gave  I  or  A; 
sUo:  centum;  the  latter  f  or  ^  des^t:  decern.  O>n8onantal 
m  and  n  mostly  virvived  before  a  vowel,  after  it  they  coalesced 
with  it  to  make  the  nasal  vo?rels  f  and  f ;  pqii:  ponHs;  PflA: 
xtfamt. 

7.  LE.  Aspirates  are  represented  by  corresponding  sonants, 
befQi  fero;  meiik  ("honey,"  "mead"):  Itil9»l  migla:  MxXif. 

8.  LE.  1  often  becomes  eh;  veiUckA:  vetus;  not  always,  synA: 
Lithu.  sAniu,  **  son  ";  otherwise  ck  generally  renders  Cxothic  k 
in  loan  words;  cklibH:  Uaibs,  "loaf";  ckytU:  kus,  "house." 

9.  LE.  velar  gutturals  k,  g,  gk  and  labio-vdars,  {•  t>  t^  become 
in  SL  ifc, ;,  gf  Ujult:  davis;  qglA:  angulus;  mUg^:  b/dx^ili  kiUo: 
quis,  govedo:  ficXn,  Sanskr.  gMS;  snigA:  nix,  nivem,  but  the 
Palato-gutturals  I,  f,  |A  become  SL  f,  s,  s;  desftf:  decern;  vino-. 
gjrauuM;  ssma:  kiems;  Lithu.  i,  I,  I;  deainUis,  Umit,  Uma, 

la  (a)  Gutturals  k,  g,  ck  (for  1)  before  e,  I  (for  i),  s,  f,  f  and  j 
early  in  the  Proto-SL  period  became  I,  i,  i,  vltte,  voc  of  UikA: 
Ximk;  Uhii:  glandis;  fiuif,  3rd  (^  fr.  pluckA:  trXcvaiv; 

{h)  Later  I,  g,  ck  before  I,  *  (for  oi  or  at)»  and  sometimes  after 
^t  i,  ft>  c,dM(f),  s.  Vlicl  loc  cf.  dUw;  /ftt,  imperat.  of  l^g^, 
"  lie  ":  Vrt^s;  dun,  dusickA,  nom.  loc.  pL  of  duckAf  "  spirit "; 
kAuf^:  Ger.  kuning:  "  king." 

(c)  LE.  or  Pit>to-SL  sf,  s;  became  I,  S,  liti,  Lithu.  itntf,  Lat.  sua, 
"  sew  ";  noif  for  *nmjo,  "  knife." 

(d)  Non-guttural  consonants  followed  by  j  (fj,  dj,-  nj;  pj,  6/, 
vf,  Mj)  gave  different  results  (except  nj)  in  different  languages 
(see  below  No.  V.),  but  in  Proto-SL  there  was  already  a  tendency 
for  they  to  mdt  into  and  so  change  the  consonanL 

X I .  Proto-SL  gradually  got  rid  of  all  its  dosed  syllables,  hence— 

(a)  Final  consonants  were  dropped"     DomA:  domus. 

(b)  Diphthongs  became  simple  vowels  ai,  Qi>  I;  UvA:  laevus; 
vfdi:  oUa;  ei>  i;  vidA:  cZiSot;  ou,  eu,  au>  u;  ucko:  auris.^ 

X2.  Proto-SUvonic  had  long,  short  and  very  short  or  half 
vowels  (those  expressed  above  by  f  and  A),  It  had  a  musicsl 
accent,  free  in  its  position  with  d^erent  intonations  when  it  fell 
upon  long  syllables.  (For  the  fate  of  these  in  different  modem 
bmguages  see  below,  No.  VIII.) 

X3.  The  phenomena  of  vowel  gradation  {Ablaui)  as  presented 
by  Slavonic  are  too  complicated  to  be  put  shortly.  In 
the  main  they  answer  to  the  LE.^  e.g.  O.S.  bSrati,  ber^  ifi* 
borA:  6l-^pos,  ^ifio),  ^6pof. 

In  their  morphology  the  SL  languages  have  preserved  or 
devdoped  many  interestmg  forms.  Nouns  have  three  genders, 
three  numbers  in  O.S.,  Slovene,  Serbo-Croat  and  Sorb  (other 
tongues  have  more  or  less  numerous  traces  of  the  Dual),  and, 
except  Bulgarian,  seven  cases— Nom.,  Voc.  (not  in  Gt.  Rusrian 
or  Slovene),  Ace,  Gen.,  Dat.,  Instrumental  and  Locative.    The 

Abl.  has  coincided  with  the  (lenitive. 

The  -o,  -a  and  -«'  dedensions  have  gained  at  the  expense  of  the 
consonantal  stems,  and  phonetic  change  has  caused  many  cases 
to  coindde  especially  in  the  -t  decL  The  comparative  of  the 
Adj.  is  formed  on  I.E.  models  with  5  <  sj  corresponding  to 
Latin  r  <  s,  minii,  gen.  minfSa,  cf.  minus,  minoris.  The  pro- 
nominal declension  is  less  well  preserved.  There  is  no  artide, 
but  i  (50  has-been  added  to  the  adj.  to  make  it  definite;  also  in 
Bulgarian  and  in  some  dialects  of  Russian  iA  is  postfixed  as  a 
real  article. 

The  SI.  verb  has  lost  most  of  the  LE.  voices,  moods  and  tenses. 
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The  passive  only  survives  in  the  pres.  and  past  partidples;  of 
the  finite  moods  there  are  but  the  ind.  and  opt.  (almost  always 
used  as  an  imperat.)  left;  its  only  old  tenses  are  the  pres.  and 
the  aor.,  to  which  it  has  added  an  impf .  of  its  own.  Tliere  is  an 
inf.  (in  -41,  being  an  old  dat.)  and  a  supine  in  -M,  an  accusative. 
Of  active  partidples  there  are  a  pres.  and  a  past  and  a  second 
past  part,  used  inmaking  compound  tenses.  There  are  a  solitary 
perfect  form,  v&Uf:  oTda,  and  a  solitary  fut.  parL  bySf,  gen. 
byifita:  ^up,  ^amot.  The  verb  has  two  stems;  from  the 
pres.  stem  is  formed  the  ind.  pres.  and  impf.,  the  imperat.  and 
the  act.  and  pass.  pres.  partidples.  All  other  forms  axe  based 
upon  the  infinitive  stem. 
Personal  Endings.' — 


rUMABT. 

Non-Thematic               Thematic. 

SECONDARY. 

Sing.   Du.    Plur. 
t.    mt     -iS     -mU 
2.  si      -ta     -U 

Sing.   Du.    Plur. 
.(m)    -9S    -ma 
4%      -ta    -U 

-a     -u  -(»)« 

Sing.   Du.  Plur. 
•(in)    •«£    -mfi 
-is)     -ta    -U 
-(/)     4s     .(no 

xst  Sing.  In  thematic  verbs  the  vowel  +  m  has  given  a,  but 
there  has  been  a  tendency  to  replace  it  according  to  the  non- 
thematic  analogy,  which  has  necessitated  changes  in  xst  plur. 

2nd  Sing,  -li  has  given  "H  everywhere  but  in  O.S. 

3rd  Sing.  -41  has  been  dropped  everywhere  but  in  Russian, 
where  the  literary  language  has  (ft.  llie  Dual  only  survives  in 
Serb,  Sorb,  Slovene  and  O.S.,  and  in  these  the  forms  are  confused. 

xst  plur.  -ffift  has  developed  ajull  vowd  where  the  xst  sing,  has 
replaced  the  -m. 

The  secondary  endings  have  lost  their  -m,  s,  -4  and -nt  by 
phonetic  change. 

Non-thematic  presents  are,  i«iml^,  clfiX,  sum;  dami  (redupl.for 
*dadmi),  blioiiii;  jamf,  edo;  vlmf,  Sanskr.  vedmi^  **I  wit"; 
imami  (new  form  of  emo),  "  I  have.'* 

The  aorist  has  no  augment;  it  is  sigmatic  and  non-sigmatic 
Hie  latter  or  and  aor.  (cf .  Hom.  impf.  ^pw,  ^tp€)  survived  only  in 
consonant  stems  and  that  in  O.S.  and  (Md  Cech,  pekU^Wwaw! 
It  was  common  in  the  2nd  and  3rd  sing,  (where  the  -s-  forms  would 
not  be  dear)  peU  <  ^pekC'S^pehe-t  *  Urcairef ,  Wtatn,  The  sigmatic 
aorist  very  rarely  and  only  in  consonant  stems  in  O.S.  keeps  its 
•s-t  vlsU  <*vedsH,  In  stems  ending  in  ik,  r  or  a  vowel,  s  >  ch; 
bychU  » I4i0ca  and  this  ck  >i  before  f .  The  ordinary  later  form 
for  consonant  stems  inserts  a  vowe^  vedockU.  The  aorist  has 
survived  in  S.  Slavonic  and  in  Sorb,  and  is  found  in  the  older 
stages  of  the  other  tongues.  The  same  languages  (except 
Slovene)  have  kept  the  impf.  which  was  present  in  I^to-iSl.  but 
does  not  go  back  to  I.E.,  being  formed  on  the  analogy  of  the  aor. 
With  the  aor.  has  coalesced  the  opt.  bifi^,  **  be,"  used  with  the  and 
past  part,  to  make  a  conditional.  Stem  of  pres.  part.  act.  ends 
in  -nt-  but  the  consonant  ded.  has  become  an  -{(h-  ded.,  so  we  have 
soy  <  I.E.  *fiepumts^ix''i'''t  8cn«  vezqita  <  ^vezonija  as  against 
Ixoi^ot.  Pres.  part.  pass,  ends  in  -mfi;  it  has  survived  more  or 
less  in  Russian,  dsewhere  is  obsolescent.  Past  part  act.  I.  is 
formed  with  I.E.  -fef-;  nom.  sing.  masc.  -ads  {tticas)  gave  ft, 
veda,  having  led,  &>vfl,  having  been;  but  in  fern,  and  oblique  cases 
formed  as  from  -{0-  stem  4  remained,  hence  Russian  vedSijf  byvHJ. 
Past  part  act.  II.  in  4-  d.  Lat  bUiulus  from  bibo,  used  with  an 
auxiliary  to  form  past  and  oonditionaL  Past  part  pass,  in  -I- 
or  -»-;  tertH^trUus,  ZnanU^ known,  I.E.  future  having  been 
lost,  futurity  is  expressed  by  an  auxiliary  6^9  {ero)  ckoit^  (will), 
&c  with  the  inf.  or  by  the  pres.  form  of  the  perfectivi  verb. 
The  passive  is  expressed  other  by  the  use  of  the  passive 
partidples  or  by  the  reflexive  ff,  which  can  refer  to  the  ist  and 
and  persons  as  well  as  to  the  3itL 

Syntactical  peculiarities  of  the  Slavonic  languages  6iat  may 
be  noted  are  a  tendency  to  use  the  genitive  instead  of  the  accu- 
sative (which  has  often  coindded  in  form  with  the  nominative) 
in  the  case  of  living  bdngs,  masculine  -o-  stems,  abd  in  the  plur. ; 
the  use  of  the  genitive  for  the  accusative  or  even  nominative  in 
negative  clauses;  the  dative  absolute  and  the  dative  as  subject 
to  an  infinitive;  the  instrumental  instead  of  the  nominative  as 


a  predicate,  and  in  watio  ohiiqua  the  preservation  of  the  tense 
of  the  original  statement  instead  of  our  way  of  throwing  it  into 
the  past. 

In  the  use  of  the  verbs  the  devdopment  of  "  aspects  "  makes 
up  for  the  few  tenses.  Actions  (or  states)  expressed  by  a  verbal 
form  have  a  beginning,  a  continuance  and  an  end.  There  are, 
however,  some  (momentaneous)  actions  whose  beginning  and  end 
come  together  and  allow  no  continuance.  AU  verbs  fall  into  two 
great  divisions,  imperfective,  which  express  the  continuance  of 
an  action,  without  regard  to  its  beginning  or  end,  and  perfetUve^ 
which  express  the  points  of  beginning  or  ending.  The  continuance 
of  an  action  tnay  be  unbroken  or  may  consist  of  like  acts  which 
are  repeated.  So  imperfective  verbs  axe  divided  into  duratiwe, 
as  nuti,  "  to  be  carrying,"  and  iteraiive,  as  nositi,  "  to  be  wont 
to  cany  ";  the  repeated  acts  of  the  iterative  can  dther  be  each 
of  them  momentaneous,  €.g.  Cech,  siHUti,  "  to  shoot,"  i^.  "  be 
firing  single  shots,"  or  each  have  some  continuance,  e.g.  nositi 
above,  or  we  can  even  express  the  occasional  repetition  of  groups 
of  momentaneous  actions,  e^,  Cech.  stHlivaii,  **  (6  have  the  habit 
of  going  out  shooting." 

Among  perfective  verbs  we' have  (x)  momenianeaus,  expressing 
action  which  has  no  continuance,  knknqii,  **  to  give  a  ay,'* 
sisH,  y  to  take  a  seat ";  (a)  finitive,  expressing  not  the  continu- 
ance of  the  action,  though  that  there  has  b^,  but  its  end  or 
completion,  naplUnUit  " to  fill  to  the  brim";  (3)  intrestiM, 
expressing  the  moment  of  beginning  an  action,  vftsT  ubUif  **  to  fall 
in  love  with." 

As  perfective  verbs  do  not  express  continuance,  an  tdeft 
implied  in  the  present,  they  cannot  require  a  prfesent  form,  so 
this  is  used  for  perfective  futures;  e.g.  sfd^  (pres.  form  from 
perfective  sistt) «  "  I  shall  take  a  seat,"  as  opposed  to  imperfective 
bgdQ  siditif "  1  shall  be  sitting."  If  a  preposition  is  compounded 
with  a  durative  verb  as  nestit  "  to  carry  "  (in  general),  "  to  be 
carrying,"  it  makes  it  perfective,  as  iaiesU,  "  to  carry  out " 
(one  single  action  brou^t  to  ft  condusion),  so  Eng.  "  sit "  is 
usually  imperfective, "  sit  down  "  perfective.  If  an  iterative  has 
a  preposition  it  is  mostly  used  as  a  durative;  isncsiii  can 
mean  "  habitually  to  cany  out "  but  more  often »"  to  be 
carrying  out,"  that  is,  it  supplies  the  imperfective  form  to 
ixnesti.  The  devdopment  of  this  system  has  enabled  some 
Slavonic  languages,  e.g.  Russian,  to  do  with  only  two  tenses, 
pres.  and  past,  to  each  verb  morphologically  considered,  per- 
fective  and  imperfective  verbs  supplementing  each  other;  e.g, 
if  we  take  a  Greek  verb,  the  pres.  (ind.  and  infin.)  and  impcrf. 
correspond  to  the  present,  inf.  and  past  of  a  Russian  imperfective 
verb;  the  aor.  indie  and  inf.  are  represented  by  the  perfective 
past  and  infin.,  which  has  also  to  do  duty  for  the  Greek  perfect 
and  plup.;  the  future  and  the  future  perfect  in  Greek  do  not 
express  the  same  distinctions  as  the  imperfective  future  and 
perfective  future  (in  form  a  present)  in  SI.,  the  Greek  giving 
chronological  order  of  action,  but  not  giving  the  distinction  of 
aspect,  though  the  future  perfect  is  naturally  perfective. 

The  prepositions  are  very  much  like  those  in  other  LE.  Ian* 
guages  both  in  actual  forms  and  in  use. 

The  formation  of  the  sentence  is  not  naturally  complicated; 
but  SI.  has  in  times  past  been  largdy  influenced  by  Greek,  Latin 
and  German  with  their  involved  periods;  latterly  there  has  been 
a  tendency  to  follow  the  simpler  models  of  French  and  En^ish. 

Such  being  the  Shivonic  languages  as  a  whole  and  regarded  in 
their  rdationship  to  I.E.,  they  may  now  be  considered  in  their 
relationship  to  each  other,  and  tome  of  the  prindpal  character- 
istics enumerated  upon  which  their  internal  dassification  has 
been  founded.  More  or  less  complete  accounts  of  each  language 
will  be  found  under  its  name. 

Distinctive  Points  of  Differenl  SL  Languages.^^l.  (ft,  I).  The 
fate  of  the  Proto-Sl.  half  voweb  ft,  f,  still  preserved  in  O.S.,  e.g. 
jftnft,  "  sleep,"  dfnt, "  day,"  is  various;  as  a  rule  they  disappear, 
ft  entirdy  (though  when  final  still  written  in  R.),  IT  leaves  a  trace 
by  softening  the  preceding  consonant    But  if  needed  to  ^e  out 

^>Bulg.-BulBarian;  C-Coch;  KaL-KaSube;  Ut.  R.«Uttle 
Kusiian;  P. "Polish':  R." Russian,  ».«.  Great  Russian ;  Ser.« 
Servian;  Wh,  R.  « White  Ruinan. 
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censMMtnts,  in  Sorb,  Sbvak,  Lit.  R.  and  mostly  in  Gt.  R., 
A,  {  develop  into  full  vowels  o,  e — "SLstmllf  gen.  mo;  dfeta,  gen. 
^o.  In  Polish  and  Cech  both  >  e,  but  in  P.  f  softens  the 
preceding  cons.,  in  C  it  usually  does  not — P.  sen,  dtitA;  C 
aem,  dm;  in  Slovene  and  Ser.  they  are  not  distinguished, 
Slovene  fi,  a  or  e,  Km,  da»  or  den^Ser.  a,  son,  dan,  gea.daHa, 
Ser.  keeping  the  mi(Mle  vowd  which  is  elsewtoe  dropped. 
Bulguian  varies  dialectically. 

n.  (y.)  y  only  remains  in  Gt.  Russian,  Polish  and  Sorb 
though  still  written  in  Cech;  it  has  elsewhere  become  i,  but  in 
Polish  it  becomes  i  after  k  and  f ,  in  Sorb  and  R.  after  k,  g,  ck — 
O.S.  kystigti,  "  go  sour,"  gybn^i,  "  parish,"  cAylHI,  '*  cunning  "; 
P.  kisngl,  gingC,  ckyter;  R.  kismtif  gibuuiff  ckiferd. 

TTT  (r,  /.)  The  treatment  of  the  liqxiids  varies  greatly. 

(«)  r  is  always  a  lingual  trill,  never  alveolar.  In  S.  Slav,  it  is 
only  softened  before  J  and  | — O.S.  torfa, "  dawn."  In  N. W.  and 
E.  Sav.  r  b«ame  r'  before  f,  t ,  e,  f ,  ^  and/.  Russian  and  Slovak 
have  remained  at  this  stage,  C,  Polish,  Kal.  have  made  f  into 
f  (ft)  in  which  r  snd  I  are  run  into  one.    (See  Table  I.)    But 


C.  trdce,  trk,  M,  since;  P.  ttrce,  targ,  wUkf  HaAce;  R.  s^erdce; 
torgitf  vaiklif  solnee. 

(e)  Proto-SL  rH,  H,  /fi.  It  had  in  S.  Slav,  and  partly  in  C  the 
same  fate  ss  f,  /;  in  Polish  and  R.  the  vowel  comes  after  the 
liquid.  O.S.  brM,  "  brow,"  krUtlk,  "  cxoss,"  pim,  "  flesh,"  dlza, 
"  tear  ";  Ser.  fcr,  hrst^  put,  suta;  Slovene,  brv,  krst,  poU,  solza; 
C.  brv,  but  ^;  P.  brew,  htest,  piei,  («)ba;  R.  brovl,  k/estA, 
pioti,  fteMO, 

(J)  Proto-SL  -er-f  "ol-,  -€r-,  -d-  before  a  consonant. 

(i.)  lype  ort,  oU  (ert,  dt  are  not  certain)  beginning  a  word. — 
The  liquid  mostly  comes  first,  sometimes  the  same  vowel  persists 
in  all  languages, e.f.  Proto^  ^ordio  (Lithu.  drtt4U,aratruiiCi,0.'&., 
Bulg.,  Ser.,  Slovene,  R.  rah,  C  Polab.  P.,  radio.  But  Proto-SL 
*MH  (Lithu.  ddnai,  O.S.  dU^,  ladiji,  ''boat,"  Ser.,  Slovene, 
ladja,  R.  lodija,  C.  lodt,  Polab,  lUd^a  and  *orvn  (Pruss.  arwis), 
O.S.  raetnH,  "  even,"  Sor.  riMW,  Bulg.  Slovene,  rdwf(,R.rM'e»fi, 
C  r<nm$,V.  r&wny  ^ow  Russian  agreeing  with  N.W.  Slav  against 
S.  Slav.    The  difference  probably  depends  on  intonation. 

(ii.)  T^pe  tort,  tolt,  tert,  tdt  with  a  consonant  before  as  well: 


Table  L 

, 

1 

• 

e 

i 

i 

• 

J 

6.S.     .    •    . 
Russian     •     . 
Polish  .     .     . 

zvM, "  beast " 

SMTS 

swiers 

•«r»/»,  "believe" 
trierty^ 

fwiKwl,"  strap" 
rent  ettt 
rzemieU 

lr(s(^  trfseH,  "  tremo" 
t/asu  t/(ufoH 
tn^tnfsiat 

riifea,"  liver" 

r'ika 

neka 

sor3a,'*dAim" 

zo/a 

sorza 

P.  f  lot  oxig.  a  does  not  soften — P.  rfka:  O.S.  r^ka, "  hand." 

In  Sorb  such  a  change  only  haj^ned  after  k,  p,  t,  in  which  case 
Bigli  S.  has  i  (written  f),  Low  S.  S,  but  in  Low  S.,  r  after  k,  p,  t 
becomies  i  even  before  hard  vowels:  Proto-SL  tri, "  three,"  High 
S.  tf»,  Ix>w  S.  Ilr,  Proto^  Aro;, "  edge,"  High  S.  Arq;,  Low  S.  Ho;. 
ib)  I  occurs  in  three  varieties,  I,  /,  P,  but  each  language  has 
gcnoally  either  middle /alone  or  eke  I  and  f.  Lit.  R.  and  Bulg. 
have  an  three.  /  has  been  arrived  at  in  C  and  Slovene-  by  the 
loss  of  the  distinctions,  perhaps  under  German  influence;  Ser. 
has  I  and  Z',  final  i>o',  but  i  occurs  in  dialects  of  all  lan- 
guages and  was  no  doubt  in  O.S.,  Proto-SL  and  even  Balto-Slay* 
It  itts  a  vdar  and  a  labial  element  and  in  most  languages  tends 
to  appear  as  o,  u,  9  or  w. 


though  this  is  only  written  in 
Ser.  and  Lit.  R.  O.S.  dalU, 
"  gave,"  R.  4aiit,  U%,  R.  dav, 
Wh.  R.  da9,  daw,  P.  dai 
(dialect  ^f ),  C  dal,  Ser.  dao. 
f  is  very  soft,  like  Fr.  vUle, 

U)  N.W.  Slav,  keeps -tf-40- 
whereas  S.  Slav,  (except  some 
cases  of  Slovene  padl,  pUtla, 
ftc)  and  R.  drop  the  /  and 
4—t,  paA,  "  fell,"  radio,  "  aralrum,"  pleU, "  plaited  " ;  O.S.  and 
R.  pain,  rah,  pidik,  but  R.  drops  /  of  masc.  sing,  past  part.  II. 
after    other    consonants.    O.S.    nesHi,    Cl.    ncsl,    R.    n^esU, 

earned. 

(4)  Proto-Sl.  f,  /  or  perhaps  fir,  tr,  tf ,  0  gave  S.  Slav.,  C  and 
Sknrak  f,  /  written  in  O.S.  rfi,  ri,  Id,  li  indifferently,  though  soft 


the  various  treatments  of  this  combination  are  among  the  chief 
criteria  for  dass\^cation,  esp.  the  Russian  speciality  called  full 
vocalism  (poinoglasie)  torot,  toht,  teret,  telet  (or  tolot,  IdoO  which 
is  probably  archaic,  is  one  of  the  chief  reasons  for  putting 
Russian  in  a  separate  division;  Polish  and  Sorb  come  nearest 
to  it,  with  trot,  Ud,  tret,  tUt,  but  the  N.W.  division  is  not  uniform 
as  KaSube  and  the  extinct  Polab  have  the  interesting  forms  tort, 
tin,  trit,  tht,  which  are  partly  archaic,  partly  a  transition  to  the 
most  novel  forms  of  the  southern  group  to  which  Cech  and 
Slovak  in  this  particular  accede,  trot,  flat,  trit,  Hit,  but  after  t 
and  i  Cech  has  tht  for  UU.  Deviations  due  to  intonation  have 
not  been  set  forth.    (See  Table  IL)  • 
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Proto-Sl.  Stem. 

R. 

P. 

Polab,  Ka$. 

C. 

S.  SL  e.g.  O.S. 

•fifrf-"Aar/itf,""town** 

gorodU 

gr&d 

gord 

had 

gradU 

^fitdt-  "  hammer  "     ,     . 

molotA 

mM 

mlat 

mlat 

mhiU 

•6«rf- Ger. "  *«r^,"  "  shore" 

Ve/ega 

bneg 

brig 

bfdk 

brigH 

•m</*."milk"    .     .     . 

mohko 

mUko 

mlak" 

mliko 

mUko 

•AJm-"helm"    .     .     . 

iefemito 

tidomn 

iUmd 

•^rfA- '•  groove  "  .     .     . 

idobU       1 

mh 

(Ka.)  Bob 

Slab 

iUbA 

IV.  The  Proto-Slavonic  nasals  ^  and  f  could  be  either  long  or 
short.  This  distribution  is  fairiy  kept  in  languages  which  have 
quantity  and  governs  the  results  in  Polish  in  which  the  nasal 
sound  is  preserved.  The  examples  below  show  the  main  repre- 
sentatives. Traces  of  nasal  pronunciation  survive  in  Bulgarian, 
Sk>vene  and  Kaiube.    (See  Table  III.) 


Table  HI. 

Proto-Sl. 
dn,  9u;  in,  in. 

O.S. 

Bulg.  usu. 
«,  or  d;  e. 

Ser. 
w,  e. 

Slovene. 
*.  9;  e,  i. 

c. 

u,  OU]  e,  i. 

Sorb,  High,  Low. 
u;a,je;e,i. 

R. 

u\ja. 

P. 

t,a;jf,ja. 

Ka£ube. 

•mdnka,    "pain" 
•mOnkd,    "flour" 
•daimH,  "ten" 
•penlf,       "five" 

m^ka 
mifka 
desfU 
Pftf 

miika 

mitnka 

desetf 

pea 

m^ka 

desd 

Pd 

m8ka,  monka, 
mdka,  mUka 
desit 
pit 

Ills. 

muka 

dtesaC,iasei 
pjee,  pfi 

miMta 
mukd 
d!eSfaXl 
p'att 

mfka 
dtiesifC 

piae>pi^e 

maka 
m^ka 
diesic 
pic  or  ptinc 

and  hard  may  once  have  been  distinguished.  Of  this  group 
Slovene  and  Ser.  later  allowed  the  /  to  become  d,  ou  or  u.  Sorb, 
PoGdi  and  R.  developed  various  vowels,  partly  according  to  the 
eriginal  quality,  partly  according  to  other  influences,  e.g.  O.S. 
Jrfrffce," heart," /r«fii,  "market,"  »/lft«, " wolf ,"  d1knice,^*sd"\ 
Set.  srdce,  trg,  wuk,  sunce;  Slovene  srdce,  trg,  vdk,  sdnce; 


In  KaSube  a  remains;  f  betomes  nasalized  t  or  f  and  this  may 
lose  the  nasal  or  restore  it  as  a  full  n  or  m;  it  has  also  nasalized 
all  the  other  vowels  and  has  the  power  of  using  nasals  in  loan- 
words, e.g.  testamft,  as  did  O.S.  e.g.  kol^,  kalendae,s<td1i=sund, 
PoUb  has  a  and  f—ronka,  O.S.  taka,  "  hand,"  mengsie^mfsa, 
"  carnis,"  but  swofite- jv^A, "  holy." 
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V.  Softening  (PakUlization,  &c).— -Nothing  has  so  much 
affected  Slavonic  speech  as  the  effect  of  i,  i,  e,  i,  f  andj  on  pre- 
ceding consonants,  and  the  variations  produced  are  among  the 
chief  points  of  difference  between  the  languages. 

(a)  The  gutturals  felt  this  first  of  all,  ifc,  g,  ckf  become  (I.) 
i,  I,  i  and  (U.)  c,  (2s(z), «,  and  these  changes  are  universal  (see  xo, 
^  a,b  above)  except  that  after  the  separation  of  the  Slavs 

the  same  process  was  continued  in  the  S.  and  £.  branches 
even  when  a  v  intervened,  whereas  the  N.W.  branch  remained 
untouched.  Pioto-Sl.  ^koUA, "  flower,"  *g9bda,  "sUr "  (»fifeAw)i 
inagi;  O.S.  eviiU,  dnlsda,  (tliUvi) ;  R.  cvHU,  tviadai  but  Cech  hit, 
kobda\  P.  kwiai,  ganaada, 

{b)  The  action  of  j  was  the  most  genoral,  influencing  the 
dentals  in  aU  languages  and  in  some  the  labials  as  well,  whereas 
„^  the  narrow  vowels  act  on  the  dentab  only  and  that 
^^  not  in  all  languages.  The  results  of  Proto-Sl.  (^,  </;  in 
O.S.  and  Bulg.  are  the  most  surprising,  giving  if,  itf',  by  way  of  il 
and  idi  (as  is  shown  by  their  agredng  with  the  results  of  Proto-Sl. 


Vn.  Common  Slav/e  and  ju  beginning  a  word  ai^>ear  in  R. 
as  0  and  »;  Q.S.  jedinU,  "one,"  jucha,  "broth";  R.  Mf*»tf, 
ucha. 

Vin.  Proto-SL,  as  we  have  seen,  had  longj  short  and  very  short 
Or  half  vowels  and  a  musical  accent  with  differing  intonations. 
O.S.  was  probably  similar,  but  we  have  no  sufficient 
materials  for  determining  its  quantities  or  accents  as 
s^tematic  writing  of  the  latter  only  came  in  from  the 
r4th  centuiy.  The  fate  of  the  hailf  vowels  we  have  seen  (I.). 
Traces  of  former  long  vowels  are  very  clearly  to  be  seen  in  Sorb, 
Polish  and  Lit.  R.,  and  less  clearly  in  Bulg.  and  Gt.  R.,  all  ci 
which  have  lost  distinctions  of  quantity;  Slovene  can  have  long 
vowels  only  under  the  accent.  In  Kakibe,  C,  Slovak  and  Serbo- 
Cr.  there  are  also  unaccented  long  syllables.  Russian  has  kept 
the  place  of  the  original  accent  best,  next  to  it  Bulgarian;  conse- 
quently it  seems  very  capricious,  appearing  on  different  syllables 
in  different  flexions,  but  it  has  become  merely  expiratory.  In 
Slovene  it  is  still  musical,  but  is,  so  to  speak,  steadier.    For  the 


Proto-Slav. 

O.S. 

Bulg. 

Mac. 

Serbo-Croat  and  Slovene. 

C. 

P. 

R. 

•«»X"  candle".     . 
^irudja,"  boundary  "  . 
*Pektj\  "stove"  .     . 
*»wf(;,  "  power  "  .     . 

sviita 
ntdd'a 

pesa 

moSa 

stiita 
meida 
peitl 

moia 

stek'a 
meifa 

ivijefa  svjeia  sUla 
mtSa  msdia  mtja 
pet                 pel 
nufC                 mol 

svUe 
meu 
pec 
moe 

Strieca 
miedta 
piec 
moe 

svUa 
m'da 
fell 
moH 

sij,  skj,  «.|.  praUfenH, "  deceived."  iilfq, "  I  seek,"  cf.  R.  lUUnH, 
iSSu),  Some  Macedonians  have  the  strange  result  It  and  ^. 
Among  the  Serbo-Croats  we  find  every  grade  between  t,  df,  and 
(fjdd,oj[lt  J!,  the  Slovenes  having  c',  j  (our  y),  the  Cechs  and 
Sorbs  c,  s,  the  Poles  and  Polabs  c,  dg,  and  the  Russians  l»3aAi\ 
the  fate  of  klj  and  gjij  has  been  the  same  as  that  of  tj  throu^out. 

(c)  Before  the  narrow  sounds  1^  t, «,  I  and  the  descendants  of  ^ 
there  has  resulted  a^  later  softening  which  has  gone  farthest  in 
^  ^  Low  Sorb,  producing  I  and  f ,  and  in  High  Sorb  and 

Polish,^  and  diS,  not  so  far  in  GlR.  where  f'i' remain, 
Wh.  R.  is  intermediate  with  now  ^,  df,  now  f,  df;  in  C.  even 
f  d!  only  come  before  f,  i  and  &  In  S.  Slavonic  this  effect  is 
dialecUcal.  C  tUo,  "body,"  iaoH^  "make,"  disel,  "ten"; 
P.  eidOf  dzido,  dMtesifl;  High  Sorb,  diesal;  Low  Sorb,  iaseS; 
Wh.  R.  Ulo,  dido,  dieSal;  Gt.  R.  fHo,  dfSo,  d'e/atf, 

{d)  S,  s, »,  before/  gave  /,  I,  n'  throughout  (No.  lo,  c,.i,>above). 

^^  Before  the  narrow  voweb  they  give  i,  f,  4  in  Sorb, 
Polish,  Slovak  and  Russian,  but  Cech  has  no  i  or  I  or  A 
before  e  nor  always  before  t;  S..  Slavonic  has  ft  before  j.  Other- 
wise in  it  such  softening  is  only  dialectical,  but  Bulgarian  forms  a 
transition  to  Russian. 

U)  In  Polish  and  Sorb  we  haive  the  labials  f,  V  (f),^,nt 
8of temng  before  j  and  the  narrow  vowels,  in  Cech  only  before  i, 
in  Slovak  nowhere..  In.  S.  Slavonic  they  only  soften 
J  *.  *  r.  Yitlon  j  and  then  the  j  appears  as  f  {fT,  W,  W,  inT), 
invariably  in  Serb,  generally  in  Slovene,  generally  too 
in  Russian,  but  there  before  the  narrow  sounds  of  newer  for- 
mation they  can  aU  be  softened  in  the  ordinary  way  {p\  b\  f,  v', 
mOf  in  Bulgarian  this  /  has  disappeared  and  we  have  p\  b\  ^,  nt. 
But  O.S.  followed  the  S.  Slav.  rule;^and  the  /  was  probably  once 
present  in  N.W.  Slav.  It  remains  everywhere  in  one  or  two 
roots— O.S.  pti^q  {irHxa  for  sptuio),  R.  pl'uju,  P.  pluj^,  otherwise 
O.S.  MemTa,  R.  tfeml'a,  P.  sUmh,  "  humus." 

On  the  whole  the  various  languages  do  not  differ'  much  in 
principle  in  the  treatment  oij,  but  softening  before  I,  i,  e,  i,  f, 
seems  to  have  its  extreme  point  in  P.,  KaJL  and  Polab,  spreading 
from  them  to  Sorb,  White  Russian  and  Gl  Russian;  Cech, 
Slovak  and  Lit.  Russian  have  it  in  a  far  less  degree,  and  in 
S.  Slavonic  it  is  very  little  developed. 

VI.  Right  across  the  Slavonic  world  from  W.  to  E.  g  has 
^^  become  A,  leaving  the  N.  and  the  S.  untouched.  This 
change  is  found  in  Cech,  Slovak,  High  but  not  Low 
Sorb,  is  traceable  in  Polish,  and  characteristic  in  White,  South 
Gt.  Russian  and  Lit.  Russian,  also  in  the  Russian  pronunciation 
of  Ch.  Slavonic  The  h  produced  is  rather  the  spirant  gk  than  the 
true  aspirate.  Low  Sorb,  R.,  O.S.,  &c.,  gora,  P.  f^ra,"  moun- 
tain."   C,  Slovak,  High  Sorb,  Wh.  and  Lit.  R.  kora. 


intonations  Serbo-Croat  is  the  chief  guide,  but  here  the  accent 
intonation  is  spread  over  two  syllables,  in  Croatian  (la  dialect), 
the  main  stress  is  usually  on  the  old  place,  in  Servian  {Ito  dialea)  it 
has  shifted  back  one.  In  N.W.  Slavonic,  with  the  exception  of 
KaSube  in  which  it  is  free,  the  accent  is  fixed,  in  C,  Slovak  and 
Sorb  on  the  first  syllable  of  the  word,  in  Polish  on  the  penultimate. 

On  the  whole  it  may  be  said  that  the  geographical  classification 
of  the  Slavs  into  N.W.,  S.  and  £.  Slavs  is  justified  linguisticaUy, 
though  too  much  stress  must  not  be  laid  upon  it  as  the  lines  of 
division  are  made  less  definite  by  the  approximation  of  the 
languages  which  come  next  each  other,  the  special  characteristics 
of  each  group  are  generally  represented  in  dialects  of  the  others 
if.  not  in  the  written  languages;  also  some  peculiarities  {e.g.  VI., 
g>k)  run  right  across  ah  boundaries,  and  secondary  softem'ng 
runs  from  N.  to  S.,  becoming  less  as  it  goes  away  from  Poland 
(V.,  c) .  In  fact,  the  triple  division  mi^^t  be  purely  arbitrary  but 
for  the  fact  that  the  belt  of  Germans,  Magyars  and  Rumanians 
has  made  impossible  the  survival  of  transitional  dialects  con- 
necting up  Cech  with  Slovtoe,  Slovak  with  Servian,  Russian  with 
Bulgarian.  Slovak,  as  it  were,  just  fails  to  be  a  universal  link: 
in  the  north  Russian  and  Polish  have  much  in  common,  but 
Lithuania  made  some  sort  of  barrier  and  the  difference  of 
religion  favoured  separate  development. 

In  the  north  Polish  is  closely  connected  with  KaSube,  and 
this  with  Polab,  making  the  group  of  L'ach  dialects  in  whidi  the 
nasals  survived  (IV.).  The  two  Sorb  dialecU  link  the  L'achs 
on  to  the  Cechs  and  Slovaks,  the  whole  making  the  N.W.  group 
with  its  preference  for  c,  s,  x  as  against  l,i,i  (which  were  perhaps 
unknown  to  Polab,  V.  b),  its  y  as  against  bt  (V.  e),  its  keeping 
kit  and  pt  (V.  o).  tf  and  dl  (lU.  c),  its  i^  (III.  a,  not  in  Slovak)  and 
the  fixed  accent  (VIII.  not  in  KaS.).  The  whole  group  (except 
5>orb)  agrees  with  R.  in  having  lost  the  aor.  and  impf.  Yet 
C.  and  Slovak  agree  with  S.  Slav,  in  trot,  trli  (III.  /,  ii.)  in  survival 
of  f  and  /  (UI.  d)  and  of  quantity  (VUI.).  Again,  Slovene  has 
occasional  //,  dl  (UI.  c),  and  its  accent  and  quantity  are  not  quite 
southerly,  but  its  many  dialects  shade  across  to  Croat  and  Servian, 
and  they  must  all  be  classed  together  for  the  fate  of  tj,  dj  (V.  b) 
and  f ,  f  (IV.).  The  Sopcy  and  Macedonians,  among  their  numer- 
ous  dialects,  make  a  bridge  between  Servian  and  Bulgarian. 
The  special  mark  of  the  latter  is  /;,  dj>itt  U,  which  is  the  main 
philological  argument  for  making  O.S.  Bulgarian.  In  general 
S.  Slav,  shows  less  soft  letters  than  N.W.  and  E.  (V.  c  and  d). 
It  shares  with  Russian  bl<bj  (V.  e),  a,dl>l  (HI.  c),  kit,  git>c9 
S9  (V.  a)  and  the  general  loss  of  q,  f  (IV.),  and  is  doser  to  it  in  the 
fate  of  //,  dj  (V.  b) .  Bulgarian,  espedally  in  some  dialects,  is,  asit 
were,  a.  transition  to  Russian,  e.g.  in  accentuation. 

Russian  stands  by  itself  by  its  torot,  tolot  (IIL  /,  iL)  and  iU 
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treatment  of  (f  and  dj  (V.  h)  and  the  place  of  iu  accent  (VIII.) 
in  aU  of  which  it  is  rather  archaic,  while  >«>«,>«>«  (VII.)  is 
its  own  innovation.  In  its  sea>ndary  softenings  Lit.  R.,  Gt.  R. 
azul  Wh.  R.  make  a  gradual  bridge  between  S.  Slav  and  Polish 
(V.  c-e).  In  common  with  Polish,  R.  further  has  the  retention  of 
y  (n.)  and  the  loss  of  the  aor.  and  impf. 

Finally,  within  historic  time  certain  dialects  have  influenced 
others  through  literaxy  and  political  intercourse.  O.S.  has 
influenced  aU  the  Orthodox  Slavs  and  the  Croats,  so  that  Russian 
is  full  of  words  with  O.S.  forms  pronounced  d  la  Russe  iq>u, 
f>ja,  5f>Ut  &C.).  Cech  has  almost  overshadowed  Slovak  and 
early  afibrded  hteraiy  models  to  Polish.  Polish  has  overshadowed 
Ka&ibe  and  much  influenced  Little  and  White  Russian  and  Great 
Russian  in  a  less  degree.  Russian  has  in  its  turn  supplied 
modem  Bulgarian  with  a  model.  Again,  other  tongues  have 
contributed  something;  in  common  Slavonic  there  are  already 
German  loan  words,  and  others  have  followed  in  various  periods, 
eiq}eciany  in  Cech  and  Polish,  while  the  very  structure  of  Slovene 
and  Sorb  has  been  affected.  Polish  has  adopted  many  Latin 
words.  Btilgarian  and  Servian  received  many  Turkish  words. 
Russian  took  over  many  Eastern  words  in  the  Tatar  period,  and 
the  common  vocabulary  of  Western  civilization  since  the  time 
of  Peter  the  Great,  but  on  the  whole,  though  the  Slav  easily  takes 
to  a  fresh  language,  he  has  kept  his  own  free  from  great 
admixture. 
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k.  Aked.d.  W.,  pkU.-kist.  Kl.  xxxviiu  (Vienna,  1890);  Codex 
Suprasiiensu  (cyr.),  ed.  Miklosich  (Vienna.  1851);  Evangelium 
Satvae  (cyr.),  ed.  S&pkin  (St  P.,  1900):  Evangelium  Ostromiri 
fcyr.),  ed-  Sawinkov  (St  P.,  1889).  7-  Alpkabets:  P.  J.  Safarlk. 
Vher  den  Ursprung  und  Heimat  des  Ctagolismus  (Prague,  1858); 
L  Taykir.  Tke  Alpk^  vol.  iL  (London,  1883):  L.  Geitler,  Die 
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albanesiseken  und  daeiscken  Sckriften  (facsimiles)  (Vienna.  1883); 
V.  Jaei£,  Cetyre  Paleografileskia  Statji  (Four  Pailaeographical  Articles) 
(St  P.,  i88a);  Id.  Zur  Entstehungsgeschkhte  der  kirchenslavi- 
schen  Spracbe,"  in  Denksekr.  d.  k.  Akad.  d.  Wiss.,  pkU.-kist.  KL 
xlvii.  (>Aenna,  1902);  id.  "  Einige  Streitfragen  5."  (numerical  value 
and  nasals  in  ^laf.),  in  Arck.  f  si.  Pkit.  xxiii.  (1901);  A.  Leskien, 
"Zur  glagolitischen  Schrift,  ib.  xxvi.  (1905);  A.  Brikckner, 
"  Thesen  zur  Cyrillo-Methodianiachen  Fra^,"  t6.  xxvii.  (1906): 
E.  Th.  Karskij,  OUrk  Slavjanskoj  Kirillovskoj  Paleografii  (Outline  of 
SI.  Cyrillic  Palaeography)  (Warsaw,  1901).  (E.  H.  M.) 

SLAVYANSK,  a  town  of  Russia,  in  the  government  of  Kharkov, 
X58  m.  by  rail  S.E.  of  the  town  of  Kharkov,  on  the  Torets  river 
and  close  by  several  salt  lakes,  from  which  salt  is  extracted. 
Pop.  (1897)  I S1644.  There  are  soap,  candle  and  tallow-works. 
Slavyansk  carries  on  a  brisk  trade  in  salt,  cattle  and  tallow. 
The  ancient  name  of  Slavyansk  was  Tor.  The  town,  which  is 
supposed  to  occupy  the  site  of  a  former  settlement  of  the  Torks 
(Turks),  who  inhabited  the  steppes  of  the  Don,  was  founded  in 
1676  by  the  Russians  to  protect  the  salt  marshes.  Having 
an  open  steppe  behind  it,  this  fort  was  often  destroyed  by  the 
Tatars.  Its  salt  trade  became  insignificant  in  the  i8th  century 
and  only  revived  towards  the  end  of  the  X9th  century. 

SLEAFORD,  a  market  town  in  the  North  Kesteven  or  Slcaford 
parliamentaiy  division  of  Lincolnshire,  England,  in  a  fertile 
and  partly  fenny  district  on  the  river  Slea.  Pop.  of  urban  district 
(igox)  5468.  It  is  XI 2  m.  N.  by  W.  from  London  by  the  Great 
Northern  railway,  being  the  junction  for  several  branch  lines  and 
for  the  March-Doncaster  joint  line  of  the  Great  Northern  and 
Great  Eastern  companies.  The  church  of  St  Denis  is  one  of  the 
finest  in  the  county,  exhibiting  transitional  Norman  work  in  the 
base  of  the  western  tower,  which  is  crowned  by  an  Early 
English  spire,  which,  however,  is  mainly  a  copy  of  the  original. 
The  nave  is  of  beautiful  late  Decorated  work  with  an  ornate 
south  porch.  There  is  a  splendid  carved  rood  screen  of  oak. 
The  chancel  is  Perpendicular.  There  are  a  few  picturesque  old 
houses.  The  district  is  very  fertile,  and  the  trade  of  the  town 
is  principally  agricultural,  while  malting  is  also  carried  on. 

The  discovery  of  numerous  coins  of  the  Constantine  period, 
the  earthworks  of  the  castle-area,  and  its  proximity  to  the  ford 
by  which  Ermine  Street  crossed  the  Witham,  point  to  the  prob- 
ability of  Sleaford  {Slaforde^  Laford)  being  on  the  site  of  a  Roman 
settlement  or  camp,  and  that  the  Saxons  occupied  the  site  before 
their  conversion  to  Christianity  is  evident  from  the  large  cemetery 
discovered  here.  Domesday  Book  records  that  the  manor  bad 
been  held  from  the  time  of  Edward  the  Confessor  by  the  bishops 
of  Lindsey,  whose  successors,  the  bishops  of  Lincoln,  retained 
it  until  it  was  surrendered  to  the  Crown  in  X546.  It  soon  after- 
wards passed  to  the  family  of  Carr  and  from  them,  by  marriage, 
in  1688  to  John  Hervey,  afterwards  earl  of  Bristol.  The  quadri- 
lateral castle,  with  its  square  towers  and  massiVe  keep,  was  built 
by  Alexander,  bishop  of  Lincoln,  and  became  one  of  the  chief 
episcopal  strongholds.  King  John  rested  here  in  xax6  after  his 
disastrous  passage  of  the  Wash,  and  in  X430  Bishop  Richard 
Fleming  died  here.  The  castle  was  in  good  repair  on  its  surrender 
in  X  546,  but  was  dismantled  before  x6oo.  Sleaford  never  became 
a  municipal  or  parliamentary  borough,  and  the  government  was 
inanorial,  the  bishops  possessing  full  jurisdiction.  The  towns- 
folk were,  however,  largely  organised  in  the  gilds  of  Corpus 
Christ!,  St  John  axid  Holy  Trinity,  accoxmts  for  which  are  extant 
from  the  year  X477.  The  origin  of  the  markets  and  faiis  is  un- 
known, but  in  answer  to  a  writ  of  quo  warranto  of  the  reign  of 
Edward  I.,  the  bishop  declared  that  they  had  been  held  from 
time  immemorial. 

See  Victoria  County  History^  Linctinskirt',  G.  W.  Thomas,  "dn 
Excavations  in  an  Anglo-Saxon  Cemetery  at  Sleaford,  Lincolnshire." 
Arckaeolotia,  vol.  i.  (London,  1887);  Edward  Trollope,  Sleaford 
and  Ike  Wapentakes  of  Flaxwdl  and  Aswardkum  in  the  county  of 
Lincoln  (London,  1872). 

SLEEMAN,  SIR  WILLIAM  HENRY  (X788-X856),  Indian 
soldier  and  uiministrator,  was  bom  at  Stratton,  Cornwall,  on  the 
8th  of  August  X788.  He  was  the  son  of  Philip  Sleeman,  yeoman 
and  supervisor  of  exdse.  In  1809  he  joined  the  Bengal  army, 
served  in  the  Nepal  War(x8i4-x8x6),and  in  1820 became  assistant 
to  the  governor-general's  agent  in  the  Saugor  and  Nerbudda 
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territories.    He  is  best  known  for  his  suppression  of  the  Thugs 

or  religious  murderers  in  India,  becoming  superintendent  of  the 

operations  against  them  in  1835,  and  commissioner  for  the 

suppression  of  Thuggi  and  Dacoity  in  1839.    During  these 

operations  more  than  1400  Thugs  were  hanged  or  transported  for 

life,  one  of  whom  confessed  to  having  committed  over  700 

murders.    Detection  was  only  possible  by  means  of  informers, 

for  whose  protection  from  tfie  vengeance  of  their  associates  a 

special  gaol   was  established   at  Jubbulpore.    Sleeman   was 

resident  at  Gwalior  1 843-1 849,  and  at  Lucknow  1849-1856. 

He  was  opposed  to  the  annexation  of  Oudh  by  Lord  DaLbousie, 

but  his  advice  was  disregarded.    He  died  at  sea  on  his  way  home 

on  the  xoth  of  February  1856. 

See  Sir  H.  Sleeman,  Fumbles  and  RtcoUeclicns  of  an  Indian  Official 
(1844:  2nd  edition,  1893),  and  A  Journey  through  Oudh  (1658). 

SLEEP  (O.  Eng.  sUepan;  Ger.  schlafen;  cf.  Lat.  labi,  to  glide, 
and  "  slip  ")f  &  normal  condition  of  the  body,  occurring  periodic- 
ally, in  which  there  is  a  greater  or  less  degree  of  unconsciousness 
due  to  inactivity  of  the  nervous  system  and  more  especially  of  the 
brain  and  spinal  cord.  It  may  be  regarded  as  the  condition  of 
rest  of  the  nervous  system  during  which  there  is  a  renewal  of  the 
energy  that  has  been  expended  in  the  hours  of  wakefulness;  for 
in  the  nervous  system  the  general  law  holds  good  that  periods  of 
ph}rsiological  rest  must  alternate  with  periods  of  physiological 
activity,  and,  as  the  nervous  systeni  is  the  dominating  mechanism 
in  the  body,  when  it  reposes  all  the  other  systems  enjoy  the 
same  condition  to  a  greater  or.less  extent.  Rest  alternates  with 
work  in  all  vital  phenomena.  After  a  muscle  has  contracted 
frequently  at  short  intervals,  a  period  of  relaxation  is  necessary 
for  the  removal  of  waste  products  and  the  restitution  of  energy; 
the  pulsating  heart,  apparently  working  without  intermission,  is 
in  reality  not  doing  so,  as  there  are  short  intervals  of  relaxation 
between  individual  beats  in  which  there  is  no  expenditure  of 
energy;  the  cells  in  a  secreting  gland  do  not  always  elaborate, 
but  have  periods  when  the  protoplasm  is  comparatively  at  rest. 
Nervous  action  also  involves  physico-chemical  changes  of  matter 
and  the  expenditure  of  energy.  This  is  true  even  of  the  activity 
of  the  brain  associated  with  sensation,  perception,  emotion, 
volition  and  other  psychical  phenomena,  and  therefore  the  higher 
nervous  centres  require  rest,  during  which  they  are  protected 
from  the  stream  of  impressions  flowing  in  from  the  sen8eK>rgans, 
and  in  which  waste  matters  are  removed  and  the  cerebral  material 
is  recuperated  for  another  time  of  wakeful  activity.  (See  also 
Hypnotism,  and  the  physiological  sections  of  the  articles  Bkain, 
and  Muscle  and  Nerve.) 

The  coincidence  of  the  time  of  sleep  with  the  occuxrence  of  the 
great  terrestrial  phenomena  that  cause  night  is  more  apparent 
than  real.  The  oscillations  of  vital  activity  are  not  correlated  to 
the  terrestrial  revolutions  as  effect  and  cause,  but  the  occurrence 
of  sleq>,  in  the  majority  of  cases,  on  the  advent  of  night  is  largely 
the  result  of  habit.  Whilst  the  darkness  and  stillness  of  night  are 
favourable  to  sleep,  the  state  of  physiological  rq)ose  is  deter- 
mined more  by  the  condition  of  the  body  itself.  Fatigue  will 
normally  cause  sleep  at  any  time  of  the  twenty-four  hours. 
Thus  many  of  the  lower  animals  habitually  sleep  during  the  day 
and  prowl  in  search  of  food  in  the  night;  some  hibernate  during 
the  winter  season,  passing  into  long  periods  of  sleep  during  both 
day  and  night;  and  men  whose  avocations  require  them  to  work 
during  the  night  find  that  they  can  maintain  health  and  activity 
by  sleeping  the  requisite  time  during  the  day. 

The  approach'  of  sleep  is  usually  marked  by  a  desire  for  sleep, 
or  sleepiness,  embracing  an  obscure  and  complicated  group  of 
sensations,  resembling  such  bodily  states  of  fedlng  as  hunger, 
thirst,  the  necessity  of  breathing,  &c.  All  of  these  bodily  states, 
although  on  the  whole  ill-defined,  are  referred  with  some  precision 
to  special  organs.  Tlius  hunger,  although  due  to  a  general  bodily 
want,  is  referred  to  the  stomach,  thirst  to  the  fauces,  and  breath- 
ing to  the  chest;  and  in  like  manner  the  desire  for  sleep  is 
referred  chiefly  to  the  region  of  the  head  and  neck.  There  is  a 
sensation  of  weight  in  the  upper  eyelids,  intermittent  spasm 
of  the  sub-hyoid  musdes  causing  yawning,  and  drooping  of 
the  head.    Along  with  these  signs  there  is  obscuration  of  the 


intdligence,  depression  both  of  general  sensibility  and  cf  tlie 
special  senses,  and  relaxation  of  the  muscular  system.  The  balf- 
dosed  eydids  tend  more  and  more  to  dose;  the  inspirations 
become  slower  and  deeper;  the  musdes  supporting  the  lower  jaw 
become  relaxed,  so  that  the  mouth  opens;  the  musdes  of  the 
back  of  the  neck  that  tend  to  support  the  head  also  relax  and  the 
chin  droops  on  the  breast;  and  the  limbs  relax  and  tendtofaJI 
into  a  line  with  the  body.  At  the  same  time  the  hesitating 
utterances  of  the  sleepy  man  indicate  vagueness  of  thought,  and 
external  objects  gradually  cease  to  make  an  impression  on  the 
senses.  These  are  the  chief  phenomena  of  the  advent  of  sleep. 
After  it  has  supervened  there  are  many  gradations  in  its  depth 
and  charaaer.  In  some  cases  the  sleep  may  be  so  light  that  the 
individual  is  partially  consdous  of  external  impressions  and  of 
the  disordered  trains  of  thought  and  feeling  that  pass  through 
^s  mind,  constituting  dreams,  and  these  may  be  more  or  less 
vivid,  according  to  the  degree  of  consdousness  remaining.  On 
the  other  hand,  the  sleep  may  be  so  profound  as  to  abolish  all 
psychical  phenomena:  there  are  no  dreams,  and  when  the  sleeper 
awakes  the  time  passed  in  this  unconsdous  state  is  a  blank. 
The  first  period  of  sleep  is  the  most  profound.  After  a  variable 
period,  usually  from  five  to  six  hours  of  deep  sleep,  the  faculties 
awaken,  not  simultaneously  but  often  fitfully,  so  that  there  are 
transient  periods  of  consdousness.  This  is  the  time  of  dreaming. 
As  the  period  of  waking  approaches  the  sensibility  becomes 
more  acute,  so  that  external  impressions  are  faintly  po-cdved. 
These  impressions  may  influence  and  moixld  the  flow  of  images 
in  the  mind  of  the  sleeper^  frequently  altering  the  nature  of  his 
dreams  or  making  them  more  vivid.  The  moment  of  waking  b 
usually  not  instantaneous,  but  is  preceded  .by  an  intermediate 
state  of  partial  consdousness,  and  a  strange  play  of  the  mental 
faculties  that  has  more  of  the  character  of  an  *' intdlectual 
mirage  "  than  of  consecutive  thought. 

The  intensity  of  sleep  has  been  measured  by  KohlschOtter 
by  the  intensity  of  the  sound  necessary  to  awaken  the  sleeper. 
This  intensity  increases  rapidly  during  the  first  hour,  then 
decreases,  sometimes  rapidly,  sometimes  slowly,  during  the  nest 
two  or  three  hours,  and  then  very  slowly  until  the  time  of  waking. 
This  statement  agrees  generally  with  experience.  A3  a  rule  the 
deeper  the  sleep  the  longer  it  lasts. 

Various  physiological  changes  have  been  observed  during 
sleep,  but  much  remains  to  be  done  in  this  direction.  The  pulse 
becomes  less  frequent;  the  respiratory  movements  are  fewer  in 
number  and  are  almost  wholly  thoradc,  not  abdominal;  all  the 
secretions  are  reduced  in  quantity;  the  gastric  and  intestinal 
peristaltic  movements  are  less  rapid;  the  pupils  of  the  eye  are 
contracted  and  during  profound  sleep  are  not  affected  by  light; 
and  the  eyeballs  are  rotated  upwards.  The  pupils  dilate  slightly 
when  strong  sensory  or  auditory  stimuli  are  applied,  and  they 
dilate  the  more  the  lighter  the  sleep;  at  the  moment  of  waking 
they  become  widely  dilated.  Whilst  muscular  rdaxation  is 
general,  there  seems  to  be  increased  contraction  of  certain 
sphincter  musdes,  as  the  drcular  fibres  of  the  iris  and  the  fibres 
concerned  in  closing  the  eydids.  The  state  of  the  circulation  of 
the  brain  has  beea  frequently  investigated.  The  older  view 
was  that  there  was  a  degree  of  plethora  or  congestion  of  the 
vessels  of  the  brain,  as  is  the  state  of  matten  in  coma,  to  which 
the  state  of  sleep  has  a  superficial  resemblance.  Coma,  however, 
is  not  sleep,  but  a  condition  of  inactivity  of  the  cerebral  matter 
owing  to  the  accumulation  of  dark  venous  blood  in  its  vessels. 
This  has  been  actually  observed  in  cases  where  it  was  possible  to 
see  the  brain.  During  sleep  the  surface  of  the  exposed  brain  has 
been  observed  to  become  pale  and  to  shrink  somewhat  from  the 
sides  of  the  opening  (Johann  Blumenbach,  1752-1840).  A 
careful  experimental  research  was  conducted  by  Arthur  £. 
Durham  in  i860,  in  which  he  trephined  a  portion  of  bone  as 
large  as  a  shilling  from  the  parietal  region  of  a  dog,  and,  to 
obviate  the  effects  of  atmospheric  pressure,  inserted  a  watch 
glatt  into  the  aperture  so  that  the  surface  of  the  brain  could  be 
seen.    His  results  are  summarized  thus: — 

"  (i)  Pressure  of  distended  veins  on  the  brain  Is  not  the  cause  of 
sleep,  for  during  sleep  the  veins  are  not  distended ;  and,  when  they 
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«R,  flymiJtoins  and  appearances  arise  which  differ  from  those  which 
chaiacteriae  sleep.  (2}  Dunne  sleep  the  brain  is  in  a  comparatively 
bloodless  comiition,  and  the  blood  in  the  encephalic  vessels  is  not 
only  diminished  in  ouantity,  but  moves  with  diminished  rapidity, 
(t)  The  condition  ol  the  cerebral  circulation  during  sleep  is,  from 
physical  causes,  that  which  is  most  favourable  to  the  nutrition  of 
tfatt  brain  tissue;  and,  on  the  other  hand,  the  condition  which 
psevail^  during  waking  is  associated  with  mental  activity,  because 
St  is  that  whicn  w  most  favourable  to  oxidation  of  the  brain  sub- 
stance, and  to  various  changes  in  its  chemical  constitution.  (^) 
The  blood  which  is  derived  from  the  brain  durizw;  sleep  is  distri- 
buted to  the  alimentary  and  excretory  organs.  (5)  Wnatever  in- 
creases the  activity  of  the  cerebral  circulation  teixls  to  preserve 
wakefulness;  and  whatever  decraases  the  activity  of  the  cerebral 
ciiculation,  and,  at  the  same  time,  is  not  inconsistent  with  the 
gsoexal  health  of  the  body,  tends  to  induce  and  favour  sleep.  Such 
citcumstances  may  act  primarily  through  the  nervous  or  through 
the  vascular  system.  Amone  those  which  act  through  the  nervous 
system  may  tie  instanced  the  presence  or  absence  of  impressions 
upon  the  senses,  and  the  presence  or  absence  of  exciting  ideas. 
AiBong  those  which  act  through  the  vascular  system  mav  be  men- 
tioned unnaturally  or  naturally  increased  or  decreased  force  or 
frequency  of  the  heart's  action. 

Dr  William  A.  Hammond  and  Dr  Silas  Weir  Mitchell  (b.  1830) 
repeated  and  extended  Durham's  observations,  with  the  same 
genenJ  results  (x866),  and  Ehrmami,  Salath^  (iS??)*  Francois 
Franck  (1877)  and  Mosso  (1881),  by  more  refined  methods  of 
observation  arrived  at  the  same  general  conclusions.  Angelo 
Mosso  Cb.  1846)  in  particular  applied  with  great  success  the 
graphic  method  of  r^pstration  to  the  study  of  the  movements  of 
the  brain  and  of  the  drcuhition  during  sleep.  He  made  observa- 
tioos  on  three  persons  who  had  k)st  a  portion  of  the  cranial  vault 
and  in  whom  there  was  a  soft  pulsating  cicatrix.  They  were  a 
woman  of  thirty-seven  years  t)f  age,  a  man  of  thirty-seven  yean 
and  a  dnid  of  about  twelve  years.  By  special  arrangements, 
Mosao  took  simultaneous  tracings  of  the  pulse  at  the  wrist,  of 
tbe  beat  of  the  heart,  of  the  movements  of  the  wall  of  the  chest 
in  re^piratuMi,  and  of  the  movements  of  the  denuded  brain. 
Further,  by  means  of  the  plcthysmograph — an  instrument  of 
Mosso's  own  invention — ^be  obtained  tracings  showing  changes 
in  the  volume  of  the  hand  and  forearm;  and  he  succeeded  in 
showing  that  during  sleep  there  is  a  diminished  amount  of  blood 
in  the  brain,  and  at  the  same  time  an  increased  amount  in  the 
extremities.  He  showed  further  that  there  Are  frequent  adjust- 
ments in  the  distribution  of  the  blood,  even  during  sleep.  Thus 
a  strong  stimulus  to  the  skin  or  to  a  sense  organ— 4>ut  not  strong 
enough  to  awaken  the  sleeper — caused  a  contraction  of  the  vessels 
of  the  forearm,  an  increase  of  blood  pressure,  and  a  determination 
<rf  bkxxl  towards  the  brain;  and,  on  the  other  hand,  on  suddenly 
awakening  the  sleeper,  there  was  a  a>ntraction  of  the  vesseb 
ol  the  brain,  a  general  rise  of  pressure,  and  an  accelerated  flow 
of  Mood  through  the  honi^heres  of  the  brain.  So  sensitive  is 
the  whole  organism  in  this  req>ect,  even  during  sleep,  that  a 
kNxlly  spoken  word,  a  sound,  a  touch,  the  action  of  light  or  any 
moderate  sensory  impression  modified  the  rhythm  of  respiration, 
determl&ed  a  contraction  oi  the  vessds  of  the  forearm,  increased 
the  general  pressure  of  the  blood,  caused  an  increased  flow  to  the 
brain,  and  qtiickened  the  frequency  of  the  beats  of  the  heart. 
These  observations  show  how  a  physiological  explanation  can  be 
suggested  of  the  influence  of  external  impressions  in  modifying 
the  dreams  of  a  sleeper.  Further,  Mosso  found  that  during  very 
profouad  sleep  these  oscillations  disai^>ear:  the  pulsatory 
movanents  are  uniform  and  are  not  affected  by  sensory  impres- 
sions, and  probably  this  condition  exists  when  there  is  the 
absolate  unconsciousness  of  a  "  dead  '*  sleep.  By  such  methods 
as  have  been  employed  by  Mosso,  three  movements  of  the  brain 
have  been  observed — (x)  ptdsationSf  corresponding  to  the  beats 
of  the  heart;  (a)  osciUaiumSf  or  longer  waves,  sometimes  coincid- 
ing with  the  heart  beats,  or  more  generally  consisting  of  longer 
festoons,  carrying  each  a  number  of  smaller  waves,  and  bdieved 
to  conesDond  generally  to  the  re^iratory  movements;  and 
(3)  wndmUlions,  stiO  longer  and  less  marked  elevations  and 
depressions,  first  clearly  observed  by  Mosso,  and  believed  by 
Jam  to  indicate  rhsrthmic  contractions  of  the  vessels  of  the  pia 
mater  and  of  the  brain.  This  view  is  in  keeping  with  the  observa^ 
lions  of  Fnns  Comeiius  Donders  (b.  1818),  Adolf  Kussmaul 


(b.  1822),  Tenner  and  others  on  changes  of  calibre  obsetved  in 
the  cerebral  vessels,  and  with  the  experiments  of  many  physio- 
logists, showing  that  the  vQBseb  of  the  pia  mater,  like  other 
vessels,  are  controlled  by  the  vaso-motor  system  of  nerves. 
It  may  therefore  be  considered  certain  that  during  sleep  there  is 
an  anaemia,  or  partially  bloodless  condition,  of  the  brain,  and 
that  the  blood  is  drawn  off  to  other  organs,  whilst  at  the  same  time 
this  anaemic  condition  may  be  modified  by  changes  in  the 
circulation  or  In  the  respiratory  mechanism  caused  by  position, 
by  sensory  impressions  or  by  sudden  changes  in  the  state  of 
repose  of  the  musdes.  The  examination  of  the  retina  (which 
may  be  r^aided  as  a  cerebral  o^utwork)  by  the  ophthalmoscope 
during  sleep  also  shoWs  a  comparatively  bloodless  condition. 
Such  are  the  facts;  the  deficiency  in  the  way  of  a  theoretical 
«q>lanation  is  that  physiologists  cannot  satisfactorily  accoimt 
for  the  anaemic  condition  causing  imconsdousness.  Sudden 
haraiorrhage  from  the  brain  and  nerve-centres,  or  a  sudden 
cessation  of  the  supply  of  blbod  to  the  brain,  as  occurs  in  syncope 
(failure  of  the  heart's  action — a  faint),  no  doubt  causes  uncon- 
sciousness, but  in  these  circumstances  there  is  a  tendency  to 
convulsive  spasm.  Such  spasm  is  usually  absent  In  sleq>,  but 
sudden  jerks  of  the  limbs  may  sometimes  be  observed  during  the 
time  when  there  is  the  confusion  of  ideas  preceding  the  passage 
into  sleep. 

During  sleep  the  amount  of  carbonic  add  diminated  is  very 
much  reduced,  indicating  that  molecular  changes  in  the  tissues 
do  not  occur  to  the  same  extent  as  in  the  waking  state.  This  is 
also  shown  by  the  fact  that  less  beat  is  produced.  Hermann  von 
Helmholtz  (b.  1821)  states  that  the  amount  of  heat  produced  by 
a  man  wdghing  67  kilogrammes  (i47*4lb)  is  about  40  calories  per 
hour  during  sleep,  as  against  xra  calories  per  hour  while  awake. 
This  diminished  production  of  heat  may  be  largely  accounted  for 
by  the  quiet  condition  of  the  musdes  of  locomotion,  but  it  also 
indicates  diminished  tissue  changes  throughout  thfc  body. .  In 
profoimd  sleep  the  bodily  temperature  may  fall  from  '6"  to  '2* 
Fahr.  In  consequence  of  diminished  oxidation  changes  during 
sleep,  it  is  not  improbable  thaX  excess  of  nutrient  matter  may 
then  be  stored  up  in  the  form  of  fat,  and  that  thus  the  proverb 
"  He  who  sleqw  dines  "  is  based  on  a  correct  appreciation  of  tbe 
fact  that  sleep  tends  to  produce  plethora  or  obesity. 

Whilst  It  is  easy  to  state  that  sleep  is  caused  by  fatigue  of  the 
nervous  system,  it  is  more  difficult  to  explain  what  the  precise 
changes  are  that  produce  the  state  of  unconsdousness.  Various 
hypotheses  have  been  advanced,  but  it  cannot  be  said  that  any 
one  is  wholly  satisfactory.  Aware  that  the  fatigue  of  muscle  is 
assodated  with  the  accumulation  of  sarcolactic  add,  Thierry 
William  Preyer  (b.  1841 )  surmised  that  the  activity  of  nervous 
matter  might  be  interfered  with  by  the  accumulation  in  the  nerve- 
centres  of  some  such  add,  or  of  its  soda  salt  (lactate  of  soda), 
but  this  view  has  not  been  supported  by  the  results  of  experiment, 
as  the  injection  into  the  blood  of  a  dose  of  lactate  of  soda  has  not 
produced  sleep.  Pflftger  has  observed  that  frogs  deprived  for 
a  considerable  time  of  oxygen  passed  gradually  into  a  sute 
resembling  profound  sleep,  and  he  has  advanced  the  theory  that 
there  is  no  organ  of  the  body  so  quickly  affected  by  deprivation 
of  oxygen  as  the  brain.  According  to  Eduard  F.  W.  Pflliger 
(b.  1829),  the  phenomena  of  life  depend  on  a  dissodation  of  living 
matter,  and  in  particular  the  activity  of  the  cerebral  .substance 
connected  with  psychical  states  depoids  on  dissodation  changes 
in  the  gr^  matter.  To  exdte  the  dissodation,  however, 
oxygen  is  necessary.  The  oxygen  unites  with  certain  of  the 
compounds  set  free  by  the  dissodation,  forming,  amongst  other 
substances,  carbonic  add.  If  such  matters  as  these  that  unite 
with  oxygen  are  in  suffident  amount  to  use  up  all  the  oxygen, 
the  grey  matter  of  the  brain  suffers  from  a  defidency  of  oxygen 
(or  from  its  absence),  and  also  from  the  accumulation  of  carbonic 
add.  According  to  such  a  theory,  cerebral  activity  depends  on 
cerebral  respiration,  and  sleep  is  a  kind  of  cerebral  asphyxia. 
Some  such  condition  is  not  improbable,  but  it  must  be  stated  that 
the  evidence  at  present  in  support  of  it  is  meagre.  Possibly,  in 
attempting  to  account  for  the  phenomenon  of  sleep»  too  much 
importance  has  been  attributwi  to  the  changes  occurring  in  tbe 
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brain,  forgetting  tbat  not  merely  brain  matter  but  every  tissue 
of  the  body  becomes  exhausted  by  work,  and  that  sleep  may  be 
partly  due  to  phenomena  occurring  throughout  the  body  and  not 
in  the  brain  done. 

All  the  phenomena  of  sleep  point  to  a  diminished  excitability 
of  the  cerebral  nerve-centres  and  of  the  spinal  cord.  Contrary 
to  what  is  often  stated,  there  can  be  no  doubt  that  reflex  action 
is  in  partial  abeyance  and  that  the  spinal  cord  is  in  a  state  of 
partial  inactivity  as  well  as  the  brain.  The  only  nerve-centres 
that  do  not  sleep  are  those  absolutely  essential  to  life,  such  as 
those  connected  with  the  heart,  with  respiratory  movements, 
and  with  the  distribution  of  blood  by  the  va&o-motor  arrange- 
ments; and  Mosso's  experiments  indicate  that  even  these  have 
a  certain  amount  of  repose  in  profound  sleep. 

There  is  little  doubt  that  all  living  beinn  require  pedods  of 
repose  altematinK  with  periods  of  activity.  Many  plants  close  their 
flowers  and  bend  their  petioles  at  certain  times  of  the  day.  These 
phenomena,  called  "  the  sleep  of  plants,"  depend  apparently  on 
changes  in  solar  radiation,  and  there  is  no  reason  to  believe  that 
during  the  time  of  quiescence  any  reparative  processes  go  on,  as 
during  the  sleeping  period  of  animals.  Naturalists  have  observed 
many  of  the  lower  animals  apparently  in  a  state  of  sleep.  Insects, 
crustaceans,  fishes,  reptiles,  may  all  be  observed  occasionally  to  be 
almost  motionless  for  considerable  periods  of  time.  The  sleeping  of 
birds  is  familiar  to  all,  and  in  these  toere  are  anatomical  arrangements 
by  which  the  bird  may.  like  the  crane,  sleep  parched  on  one  leg,  or 
grasping  a  branch  with  both  feet,  like  perching  birds  generally, 
without  any  muscular  effort  and  consequently  wiuout  fatigue. 

The  amount  of  sleep  required  by  man  varies  according  to  age, 
sex  and  habit.  The  popular  notion  that  a  child  sleeps  halfits  time, 
an  adult  one-third,  whilst  an  old  person  may  do  little  except  eat  and 
sleep  is  not  far  wrong.  In  eariy  life  the  cerebral  faculties  appear  to 
be  easily  exhausted  and  during  the  frequent  and  prolonged  sleeps  of 
infancy  the  brain  rests  and  tlie  vegetative  changes  connected  with 
nutrition  and  growth  go  on  activdy.  As  life  aulvances,  less  sleep 
is  required,  until  in  adult  life  a  period  of  seven  or  eight  hours  is 
sufficient.  As  a  rule,  women  require  more  sleep  than  men,  but 
much  depends  on  habit.  Thus  most  women  bear  the  loss  of  sleep  in 
the  first  instance  better  than  men,  because  they  have  been  accus- 
tomed more  to  loss  or  irregularitv  of  sleep.  The  effect  of  habit  is 
well  seen  in  nurses,  both  male  and  female,  who  will  often  be  able  to 
work  for  weeks  continuously  with  snatches  of  sleep,  not  amounting 
to  more  than  two  or  three  hours  daily.  Sooner  or  later,  however, 
even  in  these  cases  nature  asserts  her  demands,  and  prolonged  sleep 
is  necessatv  to  maintain  health  and  vigour.  Wakefulness  during 
the  time  when  one  oueht  to  be  asleep  is  frequently^  a  distressing  con- 
dition, undermining  the  strength  and  incapacitating  for  active  and 
efficient  work  (see  Insomkia). 

It  is  a  matter  of  common  observation  not  only  that  certain  persons 
re<^uire  more  sleep  than  others  but  that  they  have  less  power  of 
resisting  its  onset  and  of  awaking.  This  condition  may  become 
morbid,  constituting  a  veritable  nervous  disease,  to  which  the  name 
"  maladie  du  sommeil "  or  hypncsia  may  be  jpven.  It  may  be 
described  as  invincible  sleep,  and  it  may  contmue  for  weeks  and 
for  months,  terminating  In  convulsive  seizures,  and  even  death. 
A  persistent  drooping  of  the  upper  eyelid  has  been  observed  even 
during  waking  hours.  Dr  W.  Ogle  has  observed  in  such  cases  an 
engorgement  of  the  cervical  ganglia  of  the  syrnpathetic ;  but  this 
may  nave  nothing  to  do  with  the  condition.  Cases  of  very  pro- 
longed sleep  are  not  uncommon,  especially  amongst  hysterica] 
persons,  lasting  four,  seven  or  ten  days.  On  awaking  the  patient 
IS  exhausted  and  pale,  with  cold  extremities,  and  not  infrequently, 
after  a  brief  interval  of  waking,  passes  off  into  another  lethargic 
sleep.  Something  similar  to  this  may  be  seen  in  .very  aged  persons 
towards  the  close  of  life.  (See  also  Dreams,  Soiinaiibulism  and 
Hypnotism.) 

Among  older  works,  see  artkle  "  Sommeil  "  in  the  Dictumnaire 
enevdottdique  des  sciences  midicales,  where  a  bibliography  is  given 
and  wnere  also  there  is  an  account  of  the  medico-legal  questions 
connected  with  sleep  and  somnambulism;  Macnish,  Physiology  of 
Sleep;  Durham,  "  On  the  Physiology  of  Sleep,"  in  Guy  s  Hospital 
Reports  (i860):  KohlschQtter.  "Die  Mechanik  des  Schlafes.''  in 
Z.f.  ration.  Med.,  vol.  xxxiii.  (1869^ ;  PflQger,  "  Theorie  des  Schlafes." 
in  Pfiu^er's  Archiv,  vol.  x.  (1875);  Mosso,  Vber  den  Kreislavf  des 
Blutes  tm  menschlicken  Gehim  (Leipzig,  1881).  Also  Manacdine. 
Sleep,  its  Physiology,  Pathology,  Hypene  and  Psychology  (Eng.  trans. 
1897).  with  bibliography.  (J.  G.  M.) 

SLEEPER,  a  term  used  with  many  technical  applications  for 
a  piece  of  timber,  metal,  &c.,  used  as  a  support;  in  carpentry  it 
is  such  a  piece  of  timber  laid  on  low  cross  walls  as  a  plate  to 
receive  ground  joists;  in  shipbuilding,  a  strengthening  timber 
for  the  bows  and  stem  frame;  the  most  frequent  use  of  the  term 
is  for  a  timber  or  steel  support  on  which  the  chairs  are  fixed  for 
carrying  the  rails  on  a  railway;  in  America  these  are  called 


"  ties  "  (see  Railways)  .  The  common  explanation  of  the  origin 
of  the  word  is  to  connect  it  with  "  sleep,"  the  timbers  supposed 
to  be  lying  at  rest.  The  real  source  of  the  word  is  the  Norwegian 
sUip^  a  piece  of  timber  used  for  dragging  things  over,  a  roller, 
especially  used  of  timbers  laid  in  a  row  in  making  a  road.  This 
word  Skeat  {Elymol.  Did.,  1898)  conneas  with  "  slab,"  a  flat 
piece  of  stone  or  wood.  The  French  term  dormant  is  used  in 
carpentry,  but  as  part  of  the  frame  of  a  window  or  door. 

SLEEPING-SICKNESS  (rrypanojomwu),  a  remarkable  para- 
sitic disease,  familiar  among  West  African  natives  since  the 
beginning  of  the  19th  century,  and  characterixed  by  protracted 
lethargy,  fever  and  wasting.  It  is  attributed  to  the  trypanosoma 
gambiense,  a  parasite  which  was  discovered  in  the  frog  by  Gruby 
in  X847,  and  in  x88o  by  Griffith  Evans  in  horses  affliaed  with 
the  disease  called  "  surra  "  in  India.  In  1895  Surgeon-Major 
(afterwards  Sir)  D.  Bruce  found  a  trypanosoma  similar  to 
Evans's  in  cases  of  what  was  known  in  cattle  as  "  tsetse-fly 
disease  ";  and  though  the  trypanosoma  had  not  then  actually 
been  found  in  man,  Bruce  suggested  that  this  was  akin  to  the 
hiunan  "  sleeping-sickness  "  which  had  now  extended  into  the 
Conga  Free  State,  Uganda  and  elsewhere,  and  was  causing  great 
mortality,  many  Europeans  having  died  of  the  disease.  In  1903 
Castelani  found  the  trypanosoma  in  the  cerebro-spinal  fluid  of 
human  patients  afflicted  with  the  disease.  The  question  of  the 
pathology  of  *'  sleeping-sickness  "  was  vigorously  taken  up,  and 
in  June  1907  an  international  conference  was  held  in  London  for 
the  purpose  of  organizing  research  on  the  subject.  As  was 
pointed  out  by  Lord  Fitzmaurice  (x8th  of  June),  in  his  opening 
address,  it  was  already  accepted  that  trypanosoma  gambiaue 
was  the  cause  of  the  disease,  and  it  was  even  then  "  all  but 
proved  "  that  the  parasite  was  conveyed  by  at  least  one  species 
of  tsetse  fly  (glossina  palpalis),  the  distribution  of  which  was 
limited  to  the  neighbourhood  of  open  water.  It  had  further  been 
ascertained,  experimentally  in  animsK,  and  therapeutically  in 
man,  that  the  infection  once  acquired  could  be  controlled,  to 
some  extent,  by  various  substances — arsenic,  certain  colours, 
dyes,  in  combinations  of  arsenic  and  colour  dyes,  e.g.  atoxyl — 
and  by  mercury.  It  remained  a  question  how  far  certain  un- 
ascertained factors  were  at  work  in  the  ^read  of  the  disease,  and 
for  this  purpose  the  British  government  invited  the  co^yperation 
of  all  the  powers  interested  in  tropical  Africa  in  consulcring 
certain  problems,  annual  or  biennial  conferences  being  suggested, 
and  the  formation  of  a  central  bureau,  in  order  to  organize  the 
research.  These  problems  were:  (i)  to  determine  whether  the 
tsetse  fly  (glossina  palpalis)  was  a  direct  or  indirect  conveyor  of 
the  parasite;  (2)  whether  the  parasite  underwent  necessary 
developmental  changes  in  the  tsetse  fly;  (3)  if  so,  whether  the 
developed  germs  were  conveyed  by  the  original  fly  or  its  larva 
when  arrived  at  the  imago  stage;  (4)  how  long  an  infected 
glossina  palpalis  remained  infected;  (5)  whether  other  species 
of  glossina  were  concerned;  (6)  the  geographical  distribution 
and  habits  of  the  fly;  (7)  whether  and  how  far  the  q>read  of 
infection  was  the  work  of  any  of  the  vertebrate  fauna  (other  than 
man) ;  (8)  to  suggest  preventive  methods  for  exterminating  the 
glossina,  or  protecting  uninfected  districts  by  segregation  or 
otherwise;  (9)  to  study  the  therapeutics  of  the  disease.  In  the 
history  of  modem  pathology,  this  organization  of  research  in 
respect  of  "  sleeping-sickness  "  must  hold  an  important  place 
as  the  application  of  state  effort  on  behalf  of  the  advancement  of 
science.    (See  Neuropathology  and  PAKASinc  Diseases.) 

AuTHoarriEs. — Sir  P.  Manson,  Lane  Lectures  on  Tropical  Diseases 
(1905} :  W.  F.  M.  Marshall, "  Trypanosomiasis  or  Sleeping-Sickness.'* 
in  Review  of  Neurology  and  PsychuUry  (February  1906) ,  F.  W  Mott, 
Archives  of  Neurology,  vol.  iii.  (1907) ;  Reports  oj&te.  Sleepini-Stckness 
Commission;  Castellani.  "  Researches  on  the  Aetiology  of  Slcepiog> 
Sickness,"  Journal  of  Tropical  Medicine  (June  1913). 

SLEET  (either  from  Nor.  ^ta,  of  the  same  meaning,  or  related 
to  (jcr.  Schlosse,  hailstone),  that  form  of  precipitation  of  water 
vapour  condensed  from  the  atmosphere,  which  reaches  the  ground 
in  a  partly  frozen  condition.  Sleet  may  originate  in  the  upper 
atmosphere  either  as  rain,  in  which  case,  to  become  partly 
frozen,  it  must  have  fallen  into  a  stratum  of  air  colder  than  that 
in  which  it  originated,  or  as  snow,  when  the  opposite  must  have 
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taken  pkce^  tt.  the  snow  In  its  descent  must  have  encountered 
an  air-temperature  sb'ghtly  above  the  freezing-point. 

SLEEVE  (O.  Eng.  slieve,  slyf,  a  word  aiUed  to  "  sUp,"  cf.  Dutch 
docf,  ^non),  that  part  of  a  garment  which  covers  the  arm,  or 
through  which  the  arm  passes  or  slips.  The  pattern  of  the  sleeve 
is  oaie  of  the  characteristics  of  fashion  in  dress,  varying  in  every 
country  and  period.  Various  survivals  of  the  early  forms  of 
sleeve  are  still  found  in  the  different  types  of  academic  or  other 
lobes  (q.v.).  Where  the  long  hanging  sleeve  is  worn  it  has,  as 
still  in  China  and  Japan,  been  used  as  a  pock^,  whence  has  come 
the  phrase  "  to  have  up  one's  sleeve,"  to  have  something  con- 
pealcd  ready  to  produce.  There  are  many  other  proverbial  and 
mctaphoxical  expressions  associated  with  the  sleeve,  such  as  "to 
wear  one's  heart  upon  one's  sleeve,"  "  to  laugh  in  one's  sleeve," 
&C.  In  technical  usage  a  "  sleeve  "  is  a  tube  into  which  another 
tube  is  inserted,  which  in  the  case  of  small  tubes  is  called  a 
thimble.   

SLEIDAIIUS,  JOHAHNBB  (1506-1556),  Gennan  historian,  the 
annalist  of  the  Reformation,  was  1>om  at  Schleiden  near  Aix-la- 
Cha.peQe.  He  studied  ancient  languages  and  literatures  at 
Li^ge  and  Cologne,  and  law  and  jurisprudence  at  Paris  and 
Orleans.  Whilst  among  the  humanists  of  Li^e,  he  had  adopted 
Protestant  opinions,  and  entering  the  service  of  Cardinal  du 
Bellay,  was  employed  in  the  futile  negotiations  of  the  French 
comt  to  make  an  alliance  with  the  German  Protestants  against 
the  emperor  Charles  V.  In  1542  he  settled  at  Strassburg. 
Sleidanus  had  been  accustomed  to  copy  all  papers  bearing  upon 
th«  Reformation  to  which  he  had  access,  and  Martin  Bucer,  who 
had  seen  his  collection,  proposed  to  Philip  of  Hesse  to  appoint  him 
hist<»ian  of  the  Reformation,  giving  him  a  salaiy  and  access  to 
all  necessary  documents.  After  some  dday  the  heads  of  the 
league  of  Schmalkalden  agreed  to  the  proposal,'  and  Sleidanus 
b^an  his  great  work,  finishing  the  first  volume  in  x 545.  In  that 
year  he  was  recalled  to  diplomacy,  and  went  to  England  in  a 
French  embassy  to  Heniy  VIIL  While  there  he  collected 
material^for  his  history.  On  his  return  he  represented  Strassburg 
at  the  diets  of  Frankfort  and  Worms,  and  went  on  to  Marburg  to 
eipkne  the  archives  of  PhiUp  of  Hesse.  The  war  of  the  league 
of  Sdmsalkalden  interfered  with  this  work,  and  also  ptevented  the 
payment  of  Sleidanus,  who  in  his  difficulties  applied  to  England 
for  aM,  and  at  Cranmer's  intercession  received  a  yearly  pension 
from  Edward  VI.,  which,  however,  was  not  long  continued.  In 
1551  Sleidanus  went  to  the  coundl  of  Trent  as  representative 
from  Strassburg,  chaxgied  also  with  full  powers  to  act  for  the 
imperial  cities  of  EsSlingen,  R^vensburg,  Reutlingen,  Biberach 
and  Lindau.  He  was  afterwards  appointed  professor  of  law 
in  Strassbux^g,  and  finished  his  great  task  in  1554,  though  lack 
of  mooiey  and  other  misfortunes  compelled  him  to  deUy  printing. 
Sleidanus  died  in  poverty  at  Strassburg  in  October  1556.  The 
book  appeared  in  the  preceding  yeax—Commentariorum  de  statu 
rdiponii  et  ntpMicae,  Cardo  V.  Caesare,  libri  XXVL\  it 
was  translated  into  English  by  John  Daws  in  1560  and  by  G. 
Bohum  in  1689.  It  was  so  impartial  that  it  pleased  no  one,  not 
even  Mdanchthon.  It  remains  the  most  valuable  contemporary 
history  of  the  times  of  the  Reformation,  and  contains  the  largest 
collection  of  important  documents. 

See  H.  Baura^rten,  Vber  Seidomu  Lthen  und  Brufwechsd 
(1S78),  and  SUtdoHS  Briefwechsd  (1881);  and  A.  .Haaendever, 
Sadam'Stitdien  (Bonn,  1905). 

8LBI6H,  Sled  or  Sledge  (Dan.  siaede,  Dutch  sUde^Mn  to 
"slide"),  a  vehide.On  runners  instead  of  wheels,  for  travelling 
orer  snow  or  ioe.  Various  forms  are  used  according  as  the 
object  is  utility,  or  spOrt.  The  sleighs  used  in  Coastxno  are 
v^erred  to  in  the  article  under  that  heading;  but  for  ordinary 
means  ol  conv^ance .  horse-drawn  sleighs  are  employed  as 
carriages  frL  countries  such  as  Russia,  Scandinavia,  and  North 
America,  where  the  roads  are  snow-bound  in  the  cold  season; 
and  in  the  Arctic  re^ns  dogs  are  harnessed  to  them. 

SUDELL»  JOHN  (179J-X87Z),  American  political  leader  and 
di|dcmiatist»  was  bom  in  New  Yori^  City  in  1 793.  He  graduated 
from  Columbia  College  in  18x0,  engaged  in  busmess'  for  a  short 
tinc^  thea  studied  law,  and  became  one  of  the  leaders  of  the 


bar  at  New  Orleans,  Louisiana,  where  be  settled  permanently 
in  Z825.  He  was  a  member  of  the  national  House  of  Repre- 
sentatives as  a  state's  rights  Democrat  from  1843  to  1845,  when 
he  resigned  and  was  sent  by  President  Polk  on  a  secret  mission 
to  Mexico,  with  power  to  adjust  the  difficulties  growing  out  of 
the  annexation  of  Texas  to  the  United  States,  and  to  acquire 
by  purchase  both  New  Mexico  (including  the  present  Arizona,) 
and  Upper  California.  He  was  not,  however,  received  by  the 
Mexican  government.  From  1853  to  1861  he  was  a  representative 
of  Louisiana  in  the  United  States  Senate,  and  was  an  influential 
working  member  of  important  conunittees,  though  he  seldom 
took  part  in  debate.  During  this  period  he  was  intimately 
associated  with  James  Buchanan,  and  b  supposed  to  have  had 
an  important  part  in  bringing  about  Buchanan's  nomination 
for  the  presidency  in  1856. .  When  Louisiana  seceded  in  1861, 
Slidell  withdrew  from  the  Senate,  and  late  in  i86x  was  sent 
by  the  Confederate  Govonment  as  commissioner  to  France. 
With  James  M.  Mason  (^.v.),  the  Confederate  commissioner  to. 
EngUnd,  he  was  taken  from  the  British  steamer  "  T^ent "  by 
Captain  Charles  Wilkes  of  the  United  States  navy,  and  was 
imprisoned  at  Fort  Warren  in  Boston  harbour.  In  Januaiy 
x86a,  at  the  demand  of  England,  the  Confederate  commissioners 
were  released,  and  Slidell  proceeded  to  France.  His  mission 
there  was  to  secure  the  recognition  of  the  Confederate  States; 
in  this  he  was  imsuccessful,  but  he  was  able  to  keep  France 
sympathetic,  and  to  help  to  secure  supplies  for  the  Confederate 
army  and  navy.  After  the  war  he  remained  abroad,  settling 
in  ]&igland,  and  his  daughter  married  a  French  nobleman.  He 
died  in  London  on  the  29th  of  July  X87Z. 

8LI00,  a  county  of  Irdand  in  the  province  of  Connaught, 
bounded  N.  by  the  Atlantic,  E.  by  Leitrim,  S.E.  by  Roscommon, 
and  S.  and  W,  by  TAxyo,  The  area  is  452,356  acres  or  about 
707  sq.  m.  The  coast-line  is  very  irregular,  and  in  some  places 
rises  into  grand  escarpments  and  terraces.  The  principal  inlets 
are  Olala  Bay  and  Sligo  Bay,  the  latter  subdivided  into  Brown 
Bay,  Dnundiffe  Bay  and  Ballysadare  Bay.  Near  the  coast 
are  the  islands  of  Inishmurfay  ancl  Coney  and  other  smaller 
islets.  Though  Sligo  cannot  be  compared  for  scenery  with  the 
western  parts  and  north  coast  of  County  Mayo,  it  is  well  wooded 
and  possesses  several  beautiful  lakes  and  rivets  and  some  ranges 
of  hills  finely  situated  and  grouped.  In  the  north  are  the  lime- 
stone elevations  of  Ben  Bulbin  (1712  ft.)  and  Knocknarea  (1078), 
contrasting  with  the  adjacent  rugged  gneiss  mountains,  among 
which  are  King's  Mountain  (1527)  and  Gullogherboy  (1430). 
On  the  boundary  with  Leitrim,  Truskmore  reaches  a  height 
of  2 113  ft.  In  the  west  are  the  ranges  of  the  Slieve  Gamph  and 
Ox  Mountains,  upwards  of  Z300  and  x6ooft.  respectively.  The 
Curiew  Mountains,  an  abrupt  ridge  of  limestone  gravel,  upwards 
of  800  ft.  in  height;  with  flatten<^  simimit,  separate  Sligo  from 
Roscommon.  The  principal  rivers  are  the  Moy,  forming  for 
a  part  of  its  course  the  boundary' with  Mayo,  and  flowing  south- 
,' westward  and  then  northward  into  Killala  Bay;  the  Easky, 
flowing  northward  from  Lough  Easky;  and  Ballysadare,  with 
its  branches  the  O^enmore,  Owenbeg,  and  Arrow,  or  Unshin; 
and  the  Garvogue,  or  Garavogue,  flowing  from  Lough  Gill. 
Except  the  finely-situated  Lough  Gill  (extending  into  Leitrim), 
Lough  Arrow,  and  Lough  Gara,  all  of  which  exceed  3000  acres 
in  extent,  none  of  the  lakes  has  so  large  an  area  as  400  acres. 
The  salmon,  sea-trout  and  trout  fishing  is  generally  excellent 
in  these  waters,  especially  during  the  autumn,  but  Lough  Arrow. 
also  provides  sport  during  the  Mayfly  season. 

This  county  essentially  consists  of  Carboniferous  Umestonc, 
broken  *by  the  Dalradian  axis  of  the  Ox  Mountains.  The  gneisses 
<^  this  range,  which  obvioudy  result  from  the  intermingling  of 
granite  and  a  series  of  schists  and  quartzites,  form  a  ridge  of  rocky 
hills,  smoothed  by  glaciation,  on  the  flanks  of  which  Carboniferous 
shales-rest.  Above  these,  the  limestone  is  boldly  developed,  forming 
great  scarped  tablelands  north  of  Sligo,  with  some  sandstone  on  the 
summit  01  Truskmore.  Knocknarea,  conspicuous  from  Sligo,  is  an 
outlier  of  the  Upper  Limestone.  Lough  Gill  is  picturesquely  bounded 
by  the  gneissic  ranee  on  the  south  and  these  high  carboniferous  masses 
on  the  north.  The  limestone  also  produces  fine  features  in  the 
south  of  the  county,  in  Keishcorran  and  round  Lough  Arrow.  East 
of  this  point,  it  forma  the  slopes  of  the  Leitrim  and  Roscommon 
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coalfield,  the  summits  bdng  capped  by  the  Millstone  Grit 
while  on  the  south,  bounded  by  a  fault,  rises  the  Old  Red  Sandstone 
range  of  the  Curiew  Hills.  Lead  was  mined  at  Ballyadare,  and  the 
clay-ironstone  from  the  east  of  the  county  was  at  one  time  smelted. 

industries. — There  is  considerable  vanety  both  in  the  character 
of  the  soil  and  in  the  agricultural  advancement  in  different  parts 
of  the  county.  In  some  parts  it  is  a  light  andy  loam  resting  on  a 
freestone  bottom,  and  in  the  lower  districts  a  rich  and  deep  mould 
prevails  resting  on  a  substratum  of  limestone.  Owing  to  tm  moist- 
ness  of  the  dimate  cattle  feeding  is  found  to  be  the  most  remunerative 
method  of  farming,  as  may  be  nthered  from  the  increasing  or  well- 
maintained  numbers  of  cattle,  sncep  and  poultry.  OaU  and  poUtoea 
are  the  principal  crops,  but  the  acreage  devoted  to  them  decreaws, 
and  the  proportion  of  tillage  to  pasturage  is  roughly  as  I  to  3}. 
Coarse  woollens  and  linens  are  manufactured  for  home  consumption, 
and  there  are  tanneries,  distilleries,  and  breweries  in  the  principal 
towns.  A  considerable  general  trade  is  carried  on  at  the  ports  of 
Ballina  (on  the  Moy)  and  Sligo.  The  fisheries  on  the  coast  are 
valuable,  and  there  are  important  salmon  fisheries  at  the  mouths  of 
the  rivers.   The  town  of  Siigo  is  the  chief  centre. 

The  Sligo  branch  of  the  Midland  Great  Western  railway  enters 
the  county  from  the  S.E.,  with  a  branch  S.W.  from  Kilfree  to 
Ballaghaderreen  in  county  Mayo;  the  Limerick  and  Sligo  line  of 
the  Great  Southern  and  Western  enters  from  S.W.;  and  the  Slieo, 
Leitrimand  Northern  counties,  from  Enniskillen  (county  Fermanagh), 
and  Maiior  Hamilton  {county  Leitriro),  from  the  N.E.  These  hncs 
unite  at  Collooney  ana  share  the  railway  from  this  junction  to  the 
town  of  Sliga 

Population  and  Admtnistration. — ^The  population  (94,416  in  1891, 
8d,o83  in  1901)  decreases  at  a  rate  consideraUy  above  the  average 
of  the  Iri^  counties,  and  emigration  is  heavy.  Of  the  total  about 
90%  are  Roman  Catholics  and  about  7%  Protestant  Episcopalians. 
About  88%  is  rural  population.  The  county  town  is  Sligo  (pop. 
10.870);  Ballymote  ana  Tobercurry  (or  Tubbercurry^  are  small 
inland  market  towns.  The  county  is  divided  into  six  baronies. 
Assizes  are  held  at  Sligo  and  quarter-sessions  at  Ballymote,  Easky 
and  Sligo.  For  parliamentary  representation  the  county  has  since 
1665  formed  two  divisions  (North  and  South),  each  returning  a 
member.  The  county  is  mainly  in  the  Protestant  diocese  of  Kilmore, 
and  in  the  JRoman  Catholic  dioceses  of  Ardagh,  Achonry.  Elphin  and 
Killala. 

Hwtory-— The  county  was  created  by  Sir  Henry  Sydney  in 
1579.  Chi  Carrowmore,  between  Sligo  and  Ballysadare,  there 
is  a  remarkable  collection  of  andent  stone  monuments  (see 
SuGO,  town).  At  pnuncli£fe  (5  m.  N.  of  Sligo)  are  the  only 
round  tower  remaining  in  the  county  and  a  beautiful  Celtic 
cross  13  ft.  in  height.  The  prindpal  monastic  ruins  are  the 
abbey  of  St  Fechan  at  Ballysadare,  with  a  church  of  the  xith 
or  1 9th  century;  tiie  abbey  of  Sligo;  and  a  remarkable  group 
of  buildings  on  the  island  Inishmurray,  which  indude  a  cashel 
or  walled  enclosure;  three  oratories,  one  of  which  omtains  an 
oaken  fii^ure  in  ecclesiastical  garb;  two  holy  wells;  and  also 
altars,  pillar  stones,  inscribed  slabs  (one  of  which  is  unique 
among  those  of  its  kind  in  Ireland  in  having  an  inscription  partly 
in  Latin) ,  and  several  examples  of  beehive  cells.  This  settlement 
is  associated  with  Molaise,  a  saint  of  the  early  6th  century  (not 
identical  with  the  Molaise  of  Devenish  in  Loch  Erne),  and  the 
remains  still  attract  pilgrims,  who  revere  the  oaken  figure 
mentioned  as  an  image  of  the  saint,  though  it  is  more  probably 
the  figurehead  of  a  vessd. 

SUCK),  a  municipal  borough,  seaport  and  market  town,  and 
the  county  town  of  county  Sligo,  Ireland.  Pop.  (1961)  10,870. 
It  lies  at  the  head  of  an  arm  of  Sligo  Bay  on  the  north-west 
coast,  on  the  river  Garvogue,  134^  m.  N.W.  from  Dublin  by  the 
Midland  Great  Western  railway.  This  company  shares  with  the 
Great  Southern  and  Western  and  the  Sligo,  Leitrim,  and  Northern 
Counties  railways  the  line  to  (Collooney  Junction,  6}  m.  S.,  from 
which  the  former  runs'S.  to  Limerick  and  the  latter  £.  to  Ennis- 
killen. The  situation  of  Sligo  is  beautiful;  the  bay  is  separated 
from  the  fine  Lough  Gill  by  less  than  4  in.  of  a  richly  wooded 
valley,  with  flanking  hills  exceeding  1000  ft.  in  devation.  Sligo 
takes  rank  with  Galway  and  Limerick  as  one  of  the  three  prindpal 
ports  of  the  west  coast  of  Ireland.  Regular  communication  by 
steamer  is  maintained  with  Liverpool  and  Glasgow,  and  a  con- 
siderable export  trade  is  carried  on  in  grain,  flour,  ik>rk  and 
cattle;  while  coals,  iron,  timber  and  provisions  are  imported. 
There  is  a  depth  on  the  harbour  bar  of  16  ft.  at  low  water,  and 
there  are  commodious  quays  and  basins.  Harbour  commissioners 
control  the  port.    Brewing,  flour-milling  and  saw-milling  are  the 


chief  industries,  and  there  is  an  important  butter-market. 
Monthly  fairs  are  held.  Sligo  is  a  centre  of  salmon  and  sea- 
fishing  industries. 

The  Dominican  Abbey,  foimded  in  1952  by  Maurice  Fitigeraki, 
Lord-Justice,  is  one  of  the  finest  monastic  ruins  in  Ireland.  It 
was  partly  diestroyed  by  fire  in  1414  and  again  in  1642.  Three ' 
sides  of  the  doisters  remain,  and  the  lofty  quadrangular  tower 
at  the  junction  of  the  nkve  and  chancel  is  entire.  The  east 
window  is  of  the  date  of  the  original  structure.  The  principal 
modem  church  is  the  Roman  Catholic  cathedral  (1869)  for  the 
diocese  of  Elphin  in  the  Norman  style  with  a  finely  sculptured 
doorway.    There  is  also  a  Roman  Ciatholic  college. 

A  castle  was  built  at  Sligo  by  Maurice  Fitzgerald  In  1242, 
which  in  1270  was  taken  and  destroyed  by  O'Doimd;  in  13x0 
it  was  rebuilt  by  Richard,  earl  of  Ulster,  and  was  again  partly 
destroyed  in  1369  and  1394.  Of  this  and  the  walls  with  which 
the  town  was  fortified  there  are  no  remains.  Early  in  the  reign 
of  James  I.  the  town  recdved  a  market  and  two  annual  fairs; 
in  16.13  it  was  incorporated  and  received  the  privileges  of  a 
borough ;  and  in  162 1  it  recdved  a  charter  of  the  staple.  In  1641 
it  was  besieged  by  the  Parliamentary  forces  under  Sir  Charles 
Coote,  but  was  afterwards  evacuated,  and  occupied  by  the 
Royalists  till  the  termination  of  the  war.  In  x688  it  declared 
in  favour  of  James  II.,  and,  after  being  captured  by  the  Ennis- 
killeners,  was  retaken  by  General  Sarsfidd,  but  ultimatdy 
surrendered  to  the  eari  of  Granard.  The  borough  was  dis- 
franchised in  X870.  Under  the  Local  Govenmient  (Irelapd)  Act^ 
X898  it  retauis  its  mayor  and  corporation,  but  the  latter  fags 
practically  the  status  of  an  urban  district  coundL 

The  country  neighbouring  to  Sligo  presents  fine  coast  scenery, 
west  coast  of*^  Ireland,  while  inland  it  is  wild  and  mountainous^ 
Three  m.  S.  W.  of  the  town,  on  Carrowmore,  is  a  remarkable  collection 
of  megalithic  remains,  including  cromlechs,  stone  circles,  and  burial 
cairns,  which  has  been  taken  to  mark  the  site  of  the  traditional  battle 
of  North  Moytura.  On  Knocknarea  (1078  ft.),  south  of  Sligo.  is  a 
huge  cairn,  which  tradition  sets  down  as  the  burial-place  oiQueen 
Mab  (Meave  of  Connaught).  Five  m.  N.  of  Sli^  is  Druniclifle.  with 
its  round  tower  and  Celtic  cross.  Rosses,  on  Sltgo  Bay,  is  a  favourite 
resort.    Sligo  is  a  centre  for  salmon  and  trout  fishing. 

SLINO  (from  M.  Eng.  dingen,  to  fling,  throw  with  a  jerk,  led. 
slyngvOf  cf.  Ger.  scklingen,  to  twist),  an  implement  for  casting 
missiles,  also  from  its  resemblance  in  form  to  the  implement, 
a  hanging  loop  used  as  a  support  for  a  wounded  limb,  a  chain 
with  hooks  used  for  raising  or  lowering  heavy  goods  or  objects, 
&c.  The  sling  as  a  weapon  is  probably  the  earliest  form  of  device 
known  to  mankind  by  which  an  increase  of  force  and  range  was 
given  to  the  arm  of  a  thrower  of  missiles.  Sling  stones  from 
the  stone  age  have  been  frequently  found  (see  Asms  and  Aufotjs). 
The  form  of  the  weapon  is  of  two  kinds;  the  sling  proper  consists 
of  a  small  strap  or  socket  of  leather  or  hide  to  whi<^  two  cords 
are  attached;  the  slinger  holds  the  two  ends  in  one  hand,  whirls 
the  socket  and  missile  rapidly  round  the  head  and,  loosing  one 
cord  sharply,  despatches  the  missile;  the  other  type  is  the  staff 
sling,  in  which  the  sling  itself  is  attached  to  a  short  staff,  held  in 
both  hands«  This  was  used  for  heavier  missiles  espedally  in 
siege  operations  during  the  middle  ages.  There  are  many  refer- 
ences  to  slings  and.  to  slingers  in  the  3ible;  the  left-handed 
slingers  of  Benjamin  were  famous  (Judges  xx.  16).  The  Assyrian 
monuments  show  the  sUng  of  the  ordinary  type  and  slingers  were 
used  in  the  andent  Egyptian  army,  but  not  before  the  8th 
century  B.C.  The  ding  (Gr.  c^ofi^t  Lat.  funda)  is  not  men- 
tioned in  Homer;  Herodotus  (vii.  158)  speaks  of  the  slingers 
in  the  army  offered  by  (}elon  to  seYve  against  the  Persians;  it 
seems  to  have  been  a  weapon  chiefly  used  by  barbarian  troops. 
The  Acamanians,  however,  were  expert  slingers  (Thuc.  iL  81), 
and  so  also  were  the  Achaeans,  who  later  invented  the  sling 
which  discharged  a  shaft  with  an  iron  bolt  head  (Livy  xlii.  65, 
from  Polybius).  In  the  Roman  army  by  the  time  of  the  Punic 
Wars  the  slingers  (funditores)  were  auxiliaries  from  Greece, 
Syria  and  Africa.  The  Balearic  islanders,  who  were  in  Haimibal's 
army,  were  always  famous  as  slingers.  In  medieval  times  the 
sling  was  much  used  in  the  Frankish  army,  espedally  ^in  defending 
trenches,  while  the  staff-sling  was  used  against  fortificatioxu 
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£b  the  i4lh  oenttny.  Tliey  were  vftd  down  to  the  x6th  and  17th 
caenturies  to  throw  grenades. 

SUVBlf,  SuvNO  or  formerly  Seuunxa  (Turk.  Islimye)^  a 
town  of  Bulgaria,  in  Eastern  Rumelia,  at  the  southern  foot  of 
the  Baikan  Mountains,  10$  m.  E.N.E.  of  Philippopolis  and 
near  the  southern  entrance  of  the  defile  known  as  the  Iron  Gate. 
Pop.  (1906),  35,049.  There  are  numerous  mosques  in  the  town, 
but  the  greater  part  of  the  Turkish  population  emigrated  after  the 
Russo-TuAish  War  of  1877-78.  SUvcn  contains  the  govern- 
ment factoiy,  founded  in  1834,  for  the  manufacture  of  military 
clothing;  it  is  the  chief  centre  in  Bulgaria  for  the  rough  and  fine 
homespuns  known  as  aba  and  skayak,  and  its  wine  is  locally 
celebrated.  Extensive  mulberry  orchards  have  been  planted  in 
connexion  With  the  silk  industry. 

Sliven,  the  Stlifanos  of  the  Byzantine  writers,  owed  its  former 
strategic  importance  to  its  position  on  one  of  the  trans-Balkan 
highways  to  Adrianople  and  the  south.  In  the  middle  ages  it 
was  a  subject  of  dispute  between  Byzantium  and  Bulgaria. 
After  its  capture  by  the  Turks  (1388)  it  was  one  of  the  voinik 
towns  which  remained  exempt  from  taxes  and  were  allowed  to 
ciect  their  own  voivode;  but  these  privileges  were  lost  in  the 
i6th  coitory.  In  1829  Sliven  was  occupied  by  the  Russian  army 
under  Rudder  and  Gorchakov. 

SLOAHB,  SIR  HANS  (1660-1753),  British  coUector  and 
physician,  was  bom  on  the  x6th  ^f  April  x66o  at  Killyleagh  in 
county  Down,  Irdand,  where  his  father  had  settled  at  the  head 
of  a  Scotch  colony  sent  over  by  James  I.  He  had  as  a  youth  a 
taste  for  collecting  objects  of  natural  history  and  other  curiosities. 
This  kd  him  to  the  study  of  medicine,  which  he  went  to  London 
to  pursue,  directing  his-  attention  to  botany,  materia  mcdica 
and  i^tannacy.  His  collecting  propensities  made  him  useful 
to  John  Ray  and  Robert  Boyle.  After  four  years  in  London  he 
travelled  through  France,  spending  some  time  at  Paris  and 
MoatpeUier,  and  taking  his  M.D.  degree  at  the  university  of 
Onmge  in  1683.  He  returned  to  London  with  a  considerable 
(DoOectioa  of  pUnts  and  other  curiosities,  of  which  the  former 
were  sent  to  Ray  and  utilized  by  him  for  his  History  of  Plants. 
Sloane  was  quickly  elected  into  the  Royal  Society,  and  at  the 
same  time  he  attracted  the  notice  of  Tliomas  Sydenham,  who 
gave  him  valuable  introductions  to  practice.  In  r687  he  became 
fdlow  of  the  College  of  Physicians,  and  proceeded  to  Jamaica 
the  same  year  as  physician  in  the  suite  of  the  duke  of  Albemarle. 
The  duke- died  soon  after  landing,  and  Sloane's  visit  lasted  only 
fifteen  months;  but  during  that  time  he  got  together  about 
800  new  species  of  plants,  the  island  being  virgin  ground  to  the 
bc^anist.  Of  these  he  published  an  elaborate  catalogue  in  Latin 
in  1696;  and  at  a  later  date  (X707-Z735)  he  made  the  experiences 
of  hb  visit  the  subject  of  two  folio  volumes.  He  became  secretary 
to  the  Royal  Society  in  1693,  and  edited  the  PkUosophicai 
TransacHons  for  twenty  years.  His  practice  as  a  physician 
among  the  upper  classes  was  large.  In  the  pamphlets  written 
CODCcniiBg  the  sale  by  Dr  William  Cockbum  (1669-1739)  of  his 
secret  remedy  for  dysentery  and  other  fluxes,  it  was  stated  for 
the  defence  that  Sloane  himself  did  not  disdain  the  same  kind  of 
|»ofes5ional  conduct;  and  some  colour  is  given  to  that  charge 
by  the  fact  that  his  only  medical  publication,  an  Account  of  a 
Mtdicimefor  Softness  t  Weakness  and  other  Distempers  of  the  Byes 
(Usodon,  X745)  ^"^^  i^ot  given  to  the  world  until  its  author  was  in 
hb  dighty-fifth  year  and  had  retired  from  practice. 

In  X7r6  Sloane  was  created  a  baronet,  being  the  first  medical 
practitioner  to  receive  an  hereditary  title,  and  in  1719  he  became 
pcesident  of  the  0>llege  of  Physicians,  holding  the  office  sixteen 
years.  In  x 722  he  was  appointed  physician-general  to  the  army, 
and  in  1727  first  physician  to  George  II.  In  1727  also  he  suc- 
ceeded Sir  Isaac  Newton  in  the  presidential  chair' of  the  Royal 
Society;  he  retired  from  it  at  the  age  of  eighty.  Sloane's 
memofy  survives  more  by  hb  judicious  investments  than  by 
anything  that  he  codtributed  to  the  subject  matter  of  natural 
wdtact  or  even  of  his  own  profession.  Hb  purchase  of  the 
manor  of  Chelsea  in  17x2  has  perpetuated  his  memory  in  the 
name  of  a  "  place,  "  a  street,  and  a  square.  His  great  stroke  as 
a  ooQeaor  was  to  acquire  (by  bequest,  conditional  on  paying  off 


certain  debts)  in  X70X  the  cabinet  of  William  Courten,  who  had 
made  collecting  the  business  of  hb  life.  When  Sloane  retired 
from  active  work  in  X74Z  hb  library  and  cabinet  of  curiosities, 
which  he  took  with  him  from  Bloomsbury  to  hb  house  in  Chelsea, 
had  grown  to  be  of  unique  Value.  On  hb  death  on  the  xxth  of 
January  1753  he  bequeathed  hb  books,  manuscripts,  prints, 
drawings,  pictures,  medab,  coins,  seab,  cameos  and  other 
curiosities  to  the  nation,  on  condition  that  parliament  should 
pay  to  hb  executors  £20,000,  which  was  a  good  deal  less  than 
the  value  of  the  collection.  The  bequest  was  accepted  on  those 
terms  by  an  act  passed  the  same  year,  and  the  collection,  together 
with  George  II. 's  royal  library,  &c.,  was  opened  to  the  public 
at  Bloomsbury  as  the  Britbh  Museum  in  X759.  Among  his 
other  acts  of  munificence  may  be  mentioned  hb  gift  to  the 
Apothecaries'  Company  of  the  botanical  or  physic  garden, 
which  they  had  rented  from  the  Chelsea  estate  since  1673. 

See  Weld.  History  of  the  Royal  Society,  L  450.  (London,  1848); 
and  Munk,  Rt^  of  the  College  of  Physicians,  2na  ed.,  L  466  (Lonaon, 
1878).     ' 

SLOCUtf,  HENRY  WARNER  (X827-X894),  American  general, 
was  bom  at  l)elphi,  Onondaga  county,  New  York,  on  the  24th 
of  September  1827,  and  graduated  at  the  United  States  Military 
Academy  in  X852.  He  resigned  from  the  army  in  1856  to  practise 
law  at  Syracuse,  N.Y.,  and  in  1859  he  was  a  member  of  the  state 
Assembly.  When  the  Civil  War  broke  out  he  became  colonel 
(May  i86z)  of  the  27th  New  York  Volunteers,  and  was  promoted 
brigadier-general  of  volunteers  (August  1861)  and  major-general 
of  volunteers  (July  1862).  He  fought  in  all  the  Virginia  cam- 
paigns from  the  first  battle  of  Bull  Run,  where  he  led  a  regiment, 
to  Gettysburg,  where  he  commanded  the  XII.  corps.  With  that 
corps  he  was  transferred  in  the  autumn  of  1863  under  Hooker's 
command  to  the  Tennessee  Valley,  and  took  part  in  the  battle  of 
Chattanooga.  He  remained  with  the  Army  of  the  Cumberland 
after  hb  corps  was  merged  into  that  of  Hooker,  took  part  in  the 
Atlanta  campaign,  and  after  Hooker's  retirement  succeeded  to 
the  command  of  the  XX.  corps  (late  XI.  and  XII.).  He  com- 
manded the  Atlanta  garrison,  and  with  Sherman  took  part  in 
the  "  march  to  the  sea,"  and  subsequently  in  the  Ci^linas 
campaign  from  Savaimah  to  Goldsboro,  as  commander  of  the 
left  wing.  He  resigned  from  the  army  in  September  X865, 
resumed  professional  practice  at  Brooklyn,  and  was  a  Democratic 
representative  in  Congress  in  1869-1873  and  again  in  1883-1885. 
In  1876-1884  he  was  president  of  the  Brooklyn  city  board  of 
public  works.  He  died  at  Brooklyn  on  the  X4th  of  April  1894. 
A  monimient  of  General  Slocum  by  Frederick  MacMonnies  was 
unveiled  at  Brooklyn,  N.Y.,  on  the  30th  of  May  X905. 

SLODTZ,  REN£  MICHEL  or  MICHEL  ANGE  (1705-1764), 
French  sculptor,  was  bom  at  Paris.  He  passed  seventeen  years  at 
Rome,  where  he  was  chosen  to  execute  a  statue  of  St  Bruno,  one  of 
the  best  modem  works  of  the  class  in  St  Peter's.  He  was  also  the 
sculptor  of  the  tomb  of  Marqub  Capponi  in  St  John  of  ^he  Floren- 
tines. Other  works  of  hb  arc  to  be  seen  at  the  church  of  St  Louis 
of  France  and  at  Santa  Maria  della  Scala.  After  hb  return  to 
France  in  1747,  Slodtz,  in  conjunction  with  hb  brothers,  Antoine 
S^bastien  and  Paul,  produced  many  decorative  works  in  the 
churches  of  Paxb,  and,  though  much  has  been  destroyed,  his 
most  considerable  achievement — the  tomb  of  Languet  dc  Gergy 
in  St  Sulpice  (commissioned  in  1750) — still  exbts.  Slodtz  was, 
like  hb  brothers,  a  member  of  the  Academy  of  Painting  and 
Sculpture,  and  many  particulars  of  his  life  are  preserved  in  a 
memoir  written  by  Cochin,  and  also  in  a  letter  from  the  same  to 
the  Gazette  liltiraire,  which  was  reproduced  by  Castilhon  in  the 
Nicrologe  of  X766. 

Slodtz's  father,  S^bastien  (1655-1726),  wasabo  a  sculptor,  bom 
at  Antwerp;  he  became  a  pupil  of  Girardon  and  worked  mostly 
under  him  at  Versailles  and  the  Tuileries.  Hb  chief  works  were 
"  Hannibal "  in  the  Tuileries  garden,  a  statue  of  St  Ambrose  in 
the  Palab  des  Invalides,  and  a  bas-relief  "  Saint  Loub  sending 
missionaries  to  India." 

Sec  C.  N.  Cochin,  Mhn.  inU.  (Paris,  1881):  Barbet  de  Jouy, 
Sculpture  moderne  du  Louvre  (Paris,  1856):  Duissicux,  Artistes 
franfais  d  I'itranger  (Paris,  1852). 


24+ 


SLOGAN— SLOVAKS 


BLOOAH,  tbc  wai-ny  of  the  HigUind  dam.  IE  «u  tiie 
gutaains  call  of  th«  daa,  often  the  oune  ol  the  clan,  the  place  o[ 
mccling,  and  the  like,  and  was  uttered  when  chargiiig  ia  battle. 
The  Gaelic  word,  of  which  "  ilogBO  "  is  Ihe  F.ngliih  adaptation, 
is  iluaih-gluirm,  from  iluatk,  itmy,  hoat,  and  lairm,  all,  ciy. 
A  variant  lonn  of  "  ilogan  "  is  "  slogome,"  which  has  given  rise 
lo  an  invented  word  "alu^hom,"  iiied  by  Chatwrlon  (flaUJto/ 
Hi!tiH[s,  ii.  lo)  and  by  Browning  (Childe  Roland)  as  if  the  term 
meant  some  kind  of  war-lnunpm  or  horn.  Skeal  (By™,  Did. 
1S9B,  Errala  aiid  Addtnda)  has  ihown  that  Chaltelton  used  an 
edition  of  Gavin  Douglas's  tianfilatioQ  of  1^rEil,wher«"B]ogojne" 
is  spelled"  slughome,"  and  the  context,  '*The  draudit  trumpet 
blawis  the  brag  of  were;  the  ilughomc,  enseule  or  the  wache  cry 
went  for  the  battall  all  suM  be  reddy,"  misled  hira. 

SLOHIM,  a  town  of  Russia,  in  the  government  of  Grodna,  1 55  m, 
by  lail  S.E.  of  the  city  of  Grodno  and  ao  m.  fiom  the  railway 
from  Moscow  lo  Warsaw,  on  the  high  craggy  banks  of  Ihe 
Shchara.  Pop.  (1883),  ai.iio;  (1&97)  is.&di.  including  many 
Jews.  It  derives  its  importance  from  the  river,  which  is  navigable 
and  joins  the  Oginsky  canal,  connecting  the  Nieraen  with  the 
Dnieper.  Com,  tar,  and  especially  timber  are  exported-  Slonim 
is  mentioned  in  1040,  when  Varoslav,  prince  of  Kiev,  defeated 
the  Lithuanians  in  its  noghbourhood.  In  1141  Ihe  Mongols 
pillaged  it  and  burned  its  wooden  fort.  Owing  to  its  positbn 
between  Galician  Russia  and  Lithuania  it  often  changed  hands, 
until  it  vai  conquered  by  the  Lithuanians  in  (he  I41h  century. 
From  1631  to  ifiSj  it  was  the  seat  of  the  Lithuanian  diet  and 
became  >  flouiishmg  city.  In  the  iBth  century,  under  the 
betman  Oginsky,  a  canal  was  dug  to  connect  the  Shchara  with 
the  Dnieper,  Oginsky  embellished  the  city  and  founded  there 
>  priating-olEce.    Russia  annexed  the  town  in  r7<}j. 

SLOOP,  a  type  of  small  sailing-vessels  which  have  one  mast 
rigged  *'  iOTt  and  aft,"  carrying  a  mainsail,  gaS'topsail,  jib 
tui  fore  staysail.  There  is  Uttle  in  rig  to  distinguish  a  sloop 
from  a  "  cutter,"  and  the  terms  arc  used  indiscriminately; 
•anutimes  a  distinction  is  drawn  by  ■  sloop  having  a  fixed 
and  a  cutler  a  running  bowsprit.  In  the  sailing  and  early 
steam  days  of  naval  warfare,  a  "  sloop  "  was  a  small  corvette, 
ship-rigged,  with  all   the  guns  mounted  on  the  upper  deck. 

Dutch,  va-slnf,  boat.  This  is  generally  taken  to  be  an  adapta- 
tion of  Ihe  f r.  chaSoupe,  Span,  and  Port,  dmlnfa,  d.  Ilal.  nu- 
iHpfa,  Eng.  "shallop,"  a  light  boat.'  These  probably  tepreseni 
some  native  word  borrowed  by  Spanish  or  Portuguese  sailors  in 
the  East  or  American  Indio.    Other  etymologists  distinguish  the 

_  .0  glide,  10  deep,  mcd  in  "  slip,"  Get.  icJiltiftn, 

SWTH,  the  name  for  tbe  various  representatives  of  a  group 
ol  arboreal  titipical  Ametican  mammals  belonging  to  the  order 
Edentata  (f.e.).  Sloths  are  some  of  Ihe  most  completely 
arboreal  of  all  mammals,  living  entirely  among  the  branches  of 
Irees;  and  usuatty  banging  benealb  them,  back  downwards, 
and  clinging  with  Ihe  hook-Hue  oigans  to  which  the  terminations 
ol  their  limbs  are  reduced.  When  obliged  to  descend  to  the 
ground,  which  they  rarely,  ii  ever,  do  voluntarily,  sloths— owing 
to  the  unequal  length  of  tbeil  limbs  and  the  peculiar  conforma- 
lion  of  their  fe«t,  which  allow  the  animals  lo  rest  only  on  the 
outer  edge — crawl  along  a  level  surface  with  considerable  diffi- 
culty. Though  generally  slow  and  inactive,  even  when  in  their 
natural  haunts,  they  can  on  occasions  travel  with  considerable 
r^dity  along  the  branches,  and  a5  they  do  not  leap,  like  most 
other  arboreal  creaturea,  they  avail  thenuclvei  of  the  swaying 
of  the  boughl  by  the  wind  to  pass  from  tree  10  tree.  They  feed 
on  leaves  and  young  shoots  and  fruits,  which  they  gather  in 
their  mouth,  ibe  fore-limbi  aiding  in  dragging  boughs  within 
reach,  but  not  being  used  as  bands.  When  sleeping,  sloths 
roll  themsdves  up  in  a  ball,  and,  owing  to  Ihe  dry  shaggy  character 
of  their  hair,  arc  inconspicuous  among  Ihe  mosses  and  lichens 
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haJr  iuelf,  but  to  tbe  presence  upon  its  auttace  of  an  alga,  Ibc 
lodgmoil  of  which  If  fadlilaled  by  the  fluted  or  rou^  surface 
of  the  exterior,  and  its  growth  is  promoted  by  the  dampness 
of  the  atnM>q>here  in  the  gloomy  .trcfiict]  loresta.   Sloths  are 


The  Unau  or  Two-loed  Sloth  (Cktlstpta  IsfmBnt). 
nocturnal,  silent,  inoffensive  and  solitary  animals,  and  produce 
usually  but  one  young  at  birth.    They  appear  to  show  an  almost 

and  large  doses  of  poisons,  and  exhibiting  longer  persistence 
of  irritability  of  muuuki  tinue  after  death  than  other  mammals- 
Several  other  animals,  aucn  a*  the  African  potto-lemurs,  and 
Ibe  Asbtic  lorises,  are  popularly  called  sloths. 

GLOUQH,  a  market  town  in  the  Wycombe  parliamentary- 
division  ol  Buckinghamshire,  England,  IS  m.  W.  of  Londooby 
the  Great  Western  railway.  Pop.  of  urban  district  (i!»i). 
rr,453.  It  ties  in  tbe  Sat  valley  of  Ibe  Thames,  nearly  3  m. 
from  the  river  at  Eton  and  Windsor,  and  is  wholly  modern  in 
appearance.  The  chief  public-buildbg  is  tbe  Leopold  Institute 
and  Public  HaU  (tSS;),  a  memorial  of  Prioce  Leopold,  Duke  of 
Albany.  The  British  Orphan  Asylum  is  also  b  the  town.  The 
pariah  church  of  Opton-cum-Chalvey,  St  Laurence,  has  a  Norainn 
doorway  and  other  portions  of  the  same  period.  It  is  the  burial' 
place  of  Sir  William  Herschel,  who  lived  in  Ihe  vidnity,  set  up 
his  great  telescope  here,  and  made  many  of  his  astrooomical 
discpveiies. ' 

SLOVAKS  (5iDTiU,  fem.  Shvtnia,  adj.  Artauif.  formerly 
called  Slneru,  bat  to  be  distinguished  from  the  Slovenes  cd 
Carinthia,  in  Magyar  Til),  a  Slav  people  numbering  about 
3,500,000  and  mostly  bving  in  the  northern  counties  of  Hungary. 
.On  tbe  west  they  extend  into  the  neighbouring  districts  of  Lower 
Austria  and  Moravia  where  Ibey  march  with  the  Germans  aod 
the  kindred  Moravians,  bring  bounded  by  the  river  Monva 
and  the  Jablunka  Mountains;  on  tbe  north  they  touch  tbe 
Poles  along  the  frontiera  of  Sile^  and  Calicia;  on  the  east 
about  »°  E.  they  meet  the  Little  Russians  along  an  indeoled 
boundary;  on  the  south  they  have  the  Magyars  as  neighbours 
along. a  line  Jinning  Pressbuig  and  Zemidln.  Within  these 
limits,  save  for  the  Germans  in  Ihe  towns,  the  Slovaks  are  oot 
much  mixed:  they  have  isolated  settlements  throughout  tbc 
western  half  of  Hungary  extending  far  enough  south  lo  meet 
similar  seltlementi  of  Servians.  Their  chief  centre  is  S.  Matton 
onthcTuroci.  TheStovaksseem  to haveoccupiedlhis territory 
in  Ihe  5th  or  6lh  century  a4).  and  also  to  have  strelched  far  to 
tbe  south;  they  formed  part  of  Samo's  empire  (middle  of  7ih 

formed  part  of  Great  Moravia  until  that  kingdom  was  in  907 

conquered  by  tbe  Magyars,  who  displaced  or  assimilated  tba 

southern  Slovaks  and  have  ever  unce  been  lords  of  tbc  rest, 

for  a  short  lime  when  Ihey  were  under  Boledsv  the  Brave 

gjl)  of  Polaitd,  and  early  in  the  14th  century  whcD  ■  tocal 
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nagiiate,Couiit  Matthewof  Trenan,madc  himaelf  an  indepeadent 
niler.  In  1848-18491  when  the  Magyars  rose  against  Austria,  the 
Slovaks  rose  against  the  Magyars,  but  were  handed  back-  to 
them  on  the  conclusion  of  peace.  The  Magyars  have  always 
treated  the  Slovaks  as  an  inferior  race  and  have  succeeded  in 
assimilating  many  districts  where  the  prefix  T6t  in  place-names 
shows  the  former  presence  of  Slovaks:  those  who  take  the 
Magyar  language  and  attitude  are  called  Magyarones.  The 
Magyars,  in  pursuance  of  this  policy,  do  their  best  ^  suppress 
the  Sk»^  nationality  in  every  way,  even  to  the  extent  of 
taking  away  Slovak  children  to  be  brought  up  as  Magyars,  and 
denying  them  the  right  to  use  their  language  in  church  and 
schooL  The  result  is  a  large  emigration  to  America.-  (See 
letters  by  Scotus  Viator  in  Spectator,  1906  sqq.) 

The  Slovaks  are  a  peaceful,  rather  slow  race  of  peasants 
(their  aristocracy  is  Magyarized),  living  almost  exclusively  upon 
the  land,  which  they  tiU  after  the  most  primitive  methods. 
Where  this  does  not  yield  sufficient,  they  wander  as  labourers  and 
especially  as  tinkers  all  over  Austria-Hungary  and  even  into 
South  Russia.  They  are  fond  of  music,  and  their  songs  have 
been  collected. 

The  Slovak  language  »  most  doaeiy  connected  with  Cech,  the 
difference  bein^  bridged  by  the  transitional  dulects  of  Moravia: 
tbou^  MikkMtch  has  classed  it  as  a  variety  of  Cech,  it  is  better  to 
take  it  cnarately,  since  it  has  not  been  subjected  to  the  special 
changes  which  have  in  that  language  assimilated  the  vowels  to  the 
foregoing  palatal  consonants,  nor  developed  the  f  which  is  char- 
acteristic of  the  other  North-Westem  Slavonic  tongues,  but  has 
remained  in  a  more  primitive  stage  and  preserved  (as  might  be 
expected  from  its  centnl  position  in  the  Slavonic  world)  many  points 
of  agreement,  phonetic,  morphological  and '  lexical,  wkh  South 
Slavonic  and  Russian.  The  alphabet  is  founded  on  the  Cech,  the 
accent  is  always  on  the  first  syllable,  long  vowels  are  indicated  by 
acute  accents.  There  are  usually  reckoned  to  be  three  groups  <m 
dialects.  Western,  Central  and  Eastern;  the  first  being  nearest  to 
Cech.  the  last  to  Little  Russian;  the  Central  dialecU  exhibit  less 
decided  features.  The  Slovak  dialects  spoken  in  Moravia  have  been 
wen  investigated  by  Bartoi,  the  others  still  await  satisfactory  treat- 
ment, as  does  the  question  of  the  rdation  of  Slovak  to  other  Slavonic 
groups. 

From  the  time  of  the  Hussites  and  still  more  after  the  Reforroatbn , 
Cech  missionaries,  colonist's  and  refugees  had  brought  with  them  their 
Bible  and  service  books;  Cech  became  the  literary  laiuniage,  and  is 
still  the  church  language  of  the  Slovak  Protestants.  The  use  of  the 
local  tongue  was  the  result  of  a  desire  on  the  part  of  the  Roman 
Catholic  clergy  to  get  at  their  people.  A.  Beraolak  (1762-1813),  who 
first  aystematued  the  orthography  and  made  a  dictionary,  taking 
Western  Slovak  as  his  basis,  was  a  priest,  and  so  was  Jan  HoUy 
(1785-1849),  who  wrote  epics  and  odes  in  the  classical  taste.  A  new 
start  was  made  in  the  'forties  by  L'udevit  St6r,  Josef  Hurban  and 
M.  Hodia  who  adopted  the  central  dialect,  united  the. Catholic  and 
Protestant  Skivaks  m  its  use  and  Miocessf uUy  opposed  the  attempts 
to  keep  the  Slovaks  to  the  use  of  Cech.  However,  SafaHk  the  great 
SLavist  and  the  poet  Kollir  continued  to  write  in  Cech.  the  argument 
being. that  Slavs  should  unite  to  oppose  the  enemies  of  the  race:  but 
without  their  language  the  Sovaks,  having  no  traditions  of  inde- 
pendent political  life,  would  have  nothing  to  ding  to.  The  chief 
Slovak  writers  since  5tur  (mostly  poets)  nave  been  O.  Sladkovi£. 
S  Chalupka.  V.  Paulin5'-T6t,  and  at  present  Or8z4g-Hviezdoslav  and 
Svetosir  Hurban-Vajansk^.  During  the  'sbcties  the  Slovaks  founded 
three  gymnasia  and  a  i/iolica,  or  literary,  linguistic  and  educational 
society,  such  as  has  been  the  centre  of  revi^^  for  the  national  life 
of  otMr  Slavonic  nations.  These  were  all  closed  and  their  property 
omfiacated  by  the  Magyars  in  the  ^rly  'seventies,  but  the  struggle 
ooBtinoes,  and  national  self-consciousness  is  too  strong  for^e 
attempts  at  Magyarization  to  have  much  probability  of  success. 

BfBLiocKAPHY.— R.  W.  Setou-Watsou,  BacuU  Problems  in 
Bmmtary:  a  History  cf  the  Slovaks  (1909),  gives  all  that  can  be  re* 
quired,  with  nedal  chapters  on  Popular  Art,  Poetry  and  Music  by 
D.  JurfcoviC  the  architect,  S.  Hurban-Vajansk^  and  M.  Lichard  the 
composer.  See  also  T.  Capek.  The  Slooais  (New  York,  1906) ;  Dr  E. 
Scodola,  Frispeaok  ku  SlatistHu  Slovenska  (contributwn  to  statistics 
of  Slovakland)  (Turocx  S.  Marton,  l^) ;  Fr.  Sasinek,  Dio  Slooaken 
(Prague.  1875);  S.  Czambd,  in  Du  dsterreichische  Monarckie  in 
Wort  umd  BiU;  Ungftm;  vol.  v.  pp.  434  sqq.  (Vienna);  K.  K&Ul. 
Di*  Unierdmcknng  dor  Slooaken  (Prague,  1903);  J.  Borbis,  Die 
aoMtdisdUutkeranische  Kircko  Vngarns  (Nordlingen,  1861),  gives 
the  rdigioos  history;  J.  Vl&k,  Deiiny  Literat^ry  Siovenskej  (history 
of  Slovak  literature)  (Turocx  S.  iMarton,  1889;  Russian  trans..  Kiev, 
X889);  Shomik  Slooenskjch  Ndrodniek  pUsni  (collection  of  Slovak 
Popular  Songs,  &c.),  published  by  the  Matica  (1870-1874) ;  SUnenski 
Sptoy  (Slovak  Ballads)  (Tur.  S.  Mart.,  1882);  D.  Jurkovie.  Us 
OMfoges  popidairts  des  Slooaqnes,  text  in  Cech,  headings  in  French 
(Vienna,  1906);  J.  Loos,  Wdrterbuck  dor  slouakisckon,  unioriuhen 


wod  matyansckom  Sfraeko  (Budapest,  1871):  L.  §tiir,  Nauka  tdi 
Sfosenskejl  (Science  of  Slovak  Speech)  (Pressburg,  1846) ;  J.  Victorin, 
Crammattk  dor  sUwakiscken  Shracke  (Praaical)  (Budapest.  1878); 
S.  Csambd,  Prispeoky  h'detindm  jaoyka  Slovenskiho  (Budapest. 
1887)^  Rukovdt  Spisooiuj  reti  Siovenskej  (Handbook  of  Literary 


(Vienna,  1888);  Fr.  Barto,  Dialektologie  Moravskd  with  specimens 
(Brflnn,  1886);  A.  Sembera,  ZdUadovi  Dialekiologie  Cecko-slovenskS 
(Foundatu>ns  of  Cecho-Sbvak  Dialectok)gy)  (Vienna,  1864). 

(E.  H.  M.) 

SLOVENES  [Slotenci,  Get,  Winden,  to  be  distinguished  from 
the  Slovaks  {q,v.)  and  from  the  Slovind  (see  Kashubes)  west  of 
Danzig],  a  Slavonic  people  numbering  about  1,300,000.  The 
chief  mass  of  them  lives  in  Austria,  occupying  Camiola  (Krajina, 
Krain),  the  southern  half  of  Carinthia  (Chorutania,  Kor^o, 
Klmten)  and  Styria  (Stajersko,  Steiermark)  and  some  of  the 
northern  part  of  Istria;  a  small  division  of  Uiem  is  found  over 
the  Italian  border  in  the  vale  of  Resia;  others  in  the  extreme 
south-west  of  Hungary.  Their  neighbours  on  the  south-west 
are  Italians,  on  the  west  and  north  Germans:  history  and  place- 
names  point  to  Slovenes  having  formerly  held  parts  of  Tirol, 
■Salzburg  and  Austria  Proper;  and  on  the  east  they  have  given 
up  south-west  Hungary  to  the  Magyars;  to  the  south  they  have 
the  kindred  race  of  the  Croats.  The  boundary  on  this  side  is 
diffictdt  to  fix,  as  the  transition  is  gradual  and  a  certain  dialect 
of.  Croatian  (marked  by  the  use  of  kaj  »  "  what ")  is  by  some  con- 
sidered to  have  been  originally  Sk>vene  (see  Croatia-Slavonia). 
Even  within  the  limits  above  defined  the  Slovenes  are  much 
mixed  with  Germans,  especially  in  the  towns;  only  in  Caniola 
are  they  fairly  solid.  Here  they  call  themselves  Krajind  rather 
than  Slovenes,  in  fact  everywhere  the  general  term  gives  place 
to  local  names,  because  the  race  is  so  much  split  up  geographically, 
.dialectically  and  politically  that  consdousness  of  unity  is  of 
rather  recent  growth.  The  main  inteUectiuU  centre  hu  been 
Laibach  (Ljubljana)  and.  next  to  it  Klagenfurt  (Celovec);  in 
Graz  (Gradec)  the  German  dement,  and  in  G6rz  (Gorica)  the 
Italian,  predominates. 

The  Slovenes  arrived  in  these  parts  in  the  7th  century,  ^par-. 
ently  pressed  westwards  by  the  Avars.  By  a.d.  595  they  were 
ahready  at  war  with  the  Bavarians,  later  they  formed  part  of 
Samo's  great  Slavonic  fcmiMre  and  were  not  quite  out  of  touch 
with  other  Slavs.  On  its  collapse  they  fdl  under  the  yoke  of  the 
Bavarians  and  Franks.  At  first  they  had  their  own  princes,  but 
in  time  these  gave  place  to  German  dukes  and  margraves,  who 
had,  however,  to  use  the  native  tongue  on  certain  occasions. 
These  fiefs  of  the  empire  finally  fdl  to  the  Habsburgs  and 
never  gave  them  any  trouble,  hence  their  language  has  had  freer 
play  than  that  of  most  of  the  Austrian  Slavs:  they  have  been 
allowed  to  use  it  In  primary  and  secondary  schools  and  to  some 
extent  in  local  administration.  The  Slovenes  were  very  early 
(beginning  with  the  8th  century)  Christianized  by  Italian  and 
German  missionaries;  to  them  we  owe  the  Frdsingen  fragments, 
confessions  and  part  of  a  sermon,  the  earliest  monuments,  not 
merely  of  Slovene  but  of  any  Slavonic.  The  MS.  dates  from 
c,  xooo,  but  the  composition  is  older.  The  language  is  not  pure 
Slovene,  but  seems  to  be  an  adaptation  of  an  Old  Slavonic  trans- 
lation. Yet  it  is  enough  to  show  that  Old  Slavonic  is  not  Old 
Slovene.  Kocel,  a  prince  on  the  Flatten  See,  to  whom  Cyril 
and  Methodius  (see  Slavs)  preached  on  their  way  to  Rome,  was 
probably  a  Slovene,  but  no  traces  of  their  work  survive  in  this 
quarter.  Except  for  a  few  xsth-century  prayers  and  formulae 
wft  do  not  find  any  more  specimens  of  Slovene  until  the  Reforma- 
tion, when  Primus  Truber  translated  a  catechism,  the  New 
Testament  and  other  works  (Tubingen,  1550-1582),  and  J. 
Dalmatin  issued  a  splendid  Bible  (Wittemberg,  1584),  with  an 
interesting  vocabulvy  to  make  his  work  intelligible  to  any 
Slovene  or  Croat:  at  the  same  time  and  place  A.  Bohorizh 
{tk^t)  issued  a  good  grammar  {Arcticae  Korviaty  &?•)•  I'o 
counteract  this  the  Roman  Catholics  translated  the  work  of  thdr 
English  apologist  Stapleton,  but  their  final  policy  was  to  bum 
all  the  Slovene  books  they  could  find,  so  that  these  are  extremely 
rare.   .The  policy  was  successful  and  only  about  15%  of  the 
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SlovcDo'  uc  PiottJUDU.    Slovene  ' 

liner  part  of  (he  iBIh  century.     ViJ 

p«[    (m  Arci.  J.  Sla.   Phil.  Uv- 

but  hii  wctHMr  France  Preicren  (18 

been  teally  great,  worthy  ol  a  lirgei 

poclB  faftve  been  A.  Jane££,  S.  Gregorfif  and  MurA-Alf 

Erjavec  wu  a  ilory-trilei,  JurfiJ  a  novdiat,  bu 

theM  beginningi  o[  lilen  ture  the  aame  man  miy  raike  a  grammar, 

iuue  an  almanack,  and  try  all  klnda  of  poelry.    The  two  treat 

astray  by  rare  feeling  to  uuiit  upon  Old  Slavonic  being  Old 
Slovene.    Tbey  vere  luccecded  by  G.  K-tek  and  V.  Obbk. 

The  chiel  centia  ol  Slovene  lelten  are  the  Uatka  or  Linguialic 
and  Literary  Society  and  the  Lyceum  at  Laibach.  TIk  ilaiiia 
publiahes  a  chronicle  [Laopii)  and  there  are  many  pniodicils, 
chief  of  which  are  the  l^rtljan^ky  Zton  and  JCr«,  the  latter 
published  at  Klagenluit.  The  liberal  and  clerical  oigani  cany 
on  a  lively  polemic 

Th,  SInvrne  lantuiie  ii  the  moat  weitfrl 
I  very  cloidy  allied  to  Serbo-Cr 
emMaiKe  Id  Cceh  Irelaining  ii  * 
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^f^ri^ 


n  T^armed  after 


irpfriphrittic  le 

K-lEple*  h.ve  "" 

Ttol  advHbt.    The  Ian 

'  Tbaelt  a  r>«  mni 
hart.  The  Rnia  dialm 
Keiuelly,  The  Slovene 
irlenclumulyiiecenil 
MmannerofCab,  bun 


lexrvedihe 
alwiyi  uKd 
Dnhcgiaphy 


^man.  "Die  Slovene  n  "  ui  Dit   Volkir 
t  (Vienna,  iSBi);  J.  Sfcel.  SoecniK*f. 
Sbroik-  ni^  rtMfitw*  ddaienfun,  1SS8);  Smemla  iIot>R<i« 
Cilawta  ("Slovene  liteniy  rudinf -hook  ">   (aod  ed.,  1 
FMnik.    PriuUisikl    Ltkriuk   irr    llntnitclitn    Spraclu 
1890);  M.   PleieHlnik.  SlininilifNimiki  Si--   **■    " 


(Uibach.  i8m-i9ss);  Fraungen  Fraemei 

&c,t  Atad..  pi.  Mi.  (Pneue,  iS<i«);  VT  "' 

Grammar  in  Artktw  f.  5U*.  PMdofit 
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dI  the  dialecii  ol  ReM.'n^iitaian)  (Wactaw,  ttys): 

SlpBTTUkt  narodnt  Pttmi  ("  Slovene  popular  toogi  "J  (L 

BLUH,  ■  aqualid.  dirty  itreit  or  quarter  in  a  ci 
village,  inhabited  by  the  very  poor,  deetilule  or  ciim 
over-crowding  is  frequently  anotbci  chaiacteristic  (le 
The  won)  ii  a  companlivdy  n 
It  baa  beta  doubtfully  cc 
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'H.'SLud™™  di 
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D  the) 


with  a  dialectal  use 
impy  place;  cf.  Cer. 
■ck,  slattern   (Skeit, 


>,  mud,  and  Eng.  diali 
fitym,  Diil.,  19 to). 

SLUTS,  BATTLE  OF,  fought  on  Saturday  the  14th  of  June 
1330,  one  of  the  two  lea-fighla  in  which  tLing  Edward  III.  of 
England  commanded  in  person,  the  other  being  that  called 
Espagnoli-uir-Mer  (g.e.].  The  place  of  the  encounter  was  in 
Iront  of  the  town  of  Sluii,  Sluys,  or  in  French  flcluse,  on  the 
inlet  between  West  Flonden  and  Zeeland,  In  the  middle  of  the 
I4tb  century  thia  was  10  open  roadstead  chpable  of  holding  large 
fieelB.  It  has  now  been  lilted  up  by  the  river  Eede,  A  French 
fleet,  which  the  king,  in  a  letter  to  bis  son  Edward  the  Black 
Prince,  puta  at  i«o  sail,  had  been  collected  in  preparation  for 
an  invasion  of  En^nd.  It  wu  under  the  command  of  Hue 
Quihet,  admini  for  the  king  of  France,  and  of  Nicholas  Bthuchct, 
who  had  been  one  of  the  king's  treisuren,  and  was  probably  a 
lawyer.  Part  of  the  fleet  consisted  of  Cenucse  galleys  serving 
as  mercenaries  under  the  command  ol  Barbavera.  Although 
English  hiato'ians  speak  of  King  Edward's  fleet  as  inferior  in 
number  to  the  French,  it  is  certain  that  he  sailed  from  Orwell 
on  the  iind  of  June  with  100  sail,  and  that  he  was  joined  on  the 
coast  o(  Flanders  by  hit  admiral  foi  the  North  Sea,  Sir  Robert 
Morley,  with  50  otheia.    Soaie  o(  this  swarm  ol  veaatl*  were  no 


doubt  mere  transports,  for  the  king  broDghl  with  him  the  house- 
hold of  bis  queen,  Philippa  of  Hainault,  who  was  then  at  Bruges. 
At,  however,  one  ol  the  queen's  Udies  was  killed  in  the  baiile. 
it  would  appear  that  all  Ihe  English  vBsels  were  employed. 
Edward  anchored  at  Blankenberghe  on  the  afternoon  of  Ihe 
13rd  and  sent  three  squires  10  reconnoitre  the  position  of  tbc 
F^nch.  The  Genoese  Darbaveia  advised  his  colleagues  to  go 
to  sea,  Init  Bthuchet,  who  as  constable  exercised  Ihe  general 
command,  refused  10  leave  the  anchorage.  He  probably  wished 
to  occupy  it  in  order  to  bar  the  king's  road  to  Bruges.  Tlic 
disposition  ol  the  French  was  made  in  accordance  with  the  usual 
medieval  tactics  of  a  fleet  fighting  on  the  defensive.     Quifret 

the  ship4  lied  to  one  another,  and  with  a  few  of  the  laiteat 
stalioned  in  front  ai  outposti.  King  Edward  entered  Ihe  road- 
stead on  Ihe  morning  of  the  34th,  and  after  raamruvring  to 
place  his  ships  to  windward,  and  to  bring  the  sun  beltind  bin, 
attacked.  In  hia  letter  to  bis  son  be  sayi  that  the  enemy  made 
a  noble  defence  "  all  that  day  and  the  night  after."  His  ihipa 
were  arranged  in  two  lines,  and  it  may  be  presumed  thai  the 
fini  attacked  in  front,  while  Ihe  wcond  would  be  able  to  turn 
the  flanks  ol  the  opponent.  The  battle  was  a  long  aucccEiou  of 
hand.to-hand  conflict!  to  board  or  to  lepcl  bouden.  King 
Edward  makes  no  mention  of  any  aclual  help  gtven  him  by  hia 
Flemish  allies,  tbou^  he  says  they  were  willing,  but  tbc  French 
say  Ihal  they  joined  afler  dark.  They  also  aisen  that  (be  king 
was  wounded  by  B  jhuchet,  but  thia  is  not  certain,  and  there  is 
no  testimony  save  a  legendary  one  for  a  personal  encounter 
between  him  and  tbc  French  commander,  though  it  would  not 
be  improbable.  The  battle  ended  with  the  almost  total  destruc- 
tion of  the  French.  Quitrcl  wai  slain,  and  Bfhuchel  is  said  to 
have  been  hanged  by  King  Edward's  acden.  Baibaven  escaped 
to  sea  with  his  squadron  on  the  raoming  of  the  Tjlh,  csrrying 
off  two  English  prizes.  English  chroniclers  daim  that  the 
victory  was  won  with  small  cost  of  life,  and  that  the  loas  of  tbe 

medieval  eslimates  ol  numbers.    Afler  the  battle  King  Edward 
rveral  days,  and  it  is  probable  that  his 


had  suffer! 


8LTPB,a 


le  bat  III 


^rench  ude  tw  M.  C.  de  U 


in  the  I 


rrow  pasaage; 
m  arcniieciure,  inc  name  for  the  covered  passage  usually  fmuid 
in  monasteries  between  thc-trsnscpt  and  tbe  chapter-housc,  as 
al  Winchester,  Gloucester,  Eieter  and  St  Albans. 

■HACK,  a  general  lersi  lac  .a  small  decked  or  half-decked 
vessel,  sailing  under  varioui  rigs  and  used  principally  for  fishing. 
The  word,  lilic  to  many  sea  terms,  waa  borrowed  from  tbe  Dutc£, 
where  jMat,  earlier  nHaiki,  is  the  name  of  a  coasting  vciKli 
ii  is  generally  taken  as  a  corrupiion  of  nuci,  cf.  Swcd.  ittttia, 
Dan.  inackki,  a  small  aaihng-vssel,  and  is  10  be  referred  to  the 

creeping  thing.  "  Smack,"  taste,  and  "  amack,"  a  smart  sounding 
blow  or  slap,  also  used  of  the  sound  ol  the  lips  in  ki—ing  t/t 
lasting,  must  be  distinguished.  In  the  first  case  the  word  is  in 
O.E.  smwc  and  ia  common  to  Teutonic  languages,  d.  Dan.  nsdc 
Ger.  sijunttiken,  tK.;  tbc  aecond  word  is  onomatopoeic,  cf. 
"  smaah,'*  arid  is  also  found  fa  other  Teutonic  languages.  It  is 
not  connected  with  tbe  word  meaning  "  taste,"  thou^  no 
doubt  confused  owing  to  the  tense  of  smacking  tbc  lipa. 

SMALL  ULBS,  a  parish  ol  islands  of  the  Inner  Hebrida, 
Invemesa-ehirt,  Scotland.  It  consists  of  the  islands  of  Canna, 
Sanday,  Rum,  Eigg  and  Muck,  lying,  in  the  order  named, 
like  a  crescent  with  a  trend  from  N.W.  to  S.E.,  Canna  being 
Ihe  most  northerly  and  Muck  the  moat  toutbcrly.  They  are 
separated  from  Skye  by  Cuillin  Sound  and  from  the  mainland 
by.  Ihe  Sound  of  Ardnarautchan.  The  surface  ia  mooilaiid, 
paature  and  mountain.  They  ate  rich  in  sei-foirt,  the  moat 
commoo  bcin|  the  cider  duck,  p"  "      " 


SMALLPOX 


i47 


gnOfemoti  kittiwake  and'hening  gull. '  The  fisheries  include  cod, 

ling  and  hening.    The  rainfall  amounts  to  56  in.  for  the  year, 

and  the  tenqxrature  is'  fairly  high,  the  mean  for  the  year  being 

47*  ^  F.    Steamers  call  at  £^  at  regular  intervals  and  less  often 

at  Rum  and  Canna.    Canna(pop.  49),  an  island  of  basaltic  rock, 

is  situated  about  zo  ra.  from  the  nearest  point  of  Skye,  and 

measoRS  4}  m.  from  E.  to  W.  and  i\m.  from  N.  to  S.    Poutoes, 

barley  aixl  a  little  oats  are  grown,  and  the  pasture  being  good 

the  cattle  are  larger  than  most  of  the  Hebridean  breeds.    The 

harbour  is  screened  from  south-westeriy  gales  by  the  isle  of 

Sanday.    The  antiquarian  remains  include  a  weather-worn 

sculptured  stone  cross  and  the  ruins  of  a  chapel  of  St  Columba. 

Compass  Hill  (450  ft.)  on  the  E.  is  so  named  from  the  alleged 

disturbance  of  the  compasses  of  vessels  passing  within  its  sphere 

of  influence.    Sanday  (pop.  44),  another  basaltic  island,  lies 

dose  to  the  S JL  of  Canna.    It  measures  if  m.  from  £.  to  W. 

and  i\  m.  from  N.  to  S.    Some  3!  m.  S.£.-or  Canna  is  the 

island  of  Rum  (pop.  149),  which  is  situated  8^  m.  from  the 

nearest  ^int  of  Skye.  and  measures  8)  m.  N.,to  S.  and  8  m.  from 

E.  to  W.    Geokigically,  its  northern  half  is  composed  of  Torri- 

donian  sandstone,  with  basalt  at  points  between  the  West  coast 

and  the  centre,  of  gabbro  in  the  south-east,  with  a  belt  of  gneis- 

sose  rocks  on  its  east  seaboard  and  of  quarta^porphyry  in  the 

aoutb-west.    It  is  mountainous  in  the  south.    Among  the  higher 

peaks  axe  Askival  (2659  ft.),  Ashval  (355a),  Sgor-nan-Gillean 

(2503)  and  Allival  (3368).    On  the  north-west  shore  is  a  difl 

where  bloodstcMies  are  quarried.    The  moimtains  are  a  haunt  of 

red  deer.    The  harbour  of  the  village  of  Kinloch,  at  the  head  of 

Loch  Scresort,  is  resoited  to  during  gales  from,the  N.W.  and  S. 

Folly  4  m.  S.£.  and  ^\  m.  irom  the  nearest  point  of  the  mainland 

li»  the  island  of  Eigg,  or  Egg  (pop.  an),  measuring  from  N.  to 

S.  5  m.  and  from  £.  to  W.  3)  m.    It  is  in  the  main  basaltic,  but  a 

band  of  quartz-porphyry  runs  from  the  centre  in  a  nohh-wesierly 

directioa  to  the  coast,  and  there  is  some  oolitic  rock  on  the  north 

sbnea.    On  the  north-east  coast  is  a  cave  with  a  narrow  mouth, 

opening  into  a  hoUow  255  ft.  long.    In  it  Macleod  of  Skye, 

towards  the  end  of  the  x6th  century,  ordered  200  Macdonalds^ 

inhabitants  of   the   isle — men,   women   and   children — to   be 

suffocated,  their  bones  being  found  long  afterwards.    The  people 

are  chiefly  engaged  in  fisheries  and  cattle-rearing.    Three  ,m. 

S.W.  is  the  ulajid  d  Muck  (pop.  4a),  which  is  about  i\  m.  long 

by  2\  m.  broad  and  lies  fuJly  5  m.  from  the  nearest  poinl  of 

Ardnamorcban.    It  is  almost  wholly  basaltic,  but  has  some 

odite  at  the  head  of  the  bay  on  its  north  side. 

SHAllPOZ,  or  Variola  (varia,  "a  phnple ")i  an  kcute 
infectious  disMse  characterized  by  fever  and  by  the  appearance 
on  the  surface  of  the  body  of  an  eruption,  which,  after  passing 
throogh  various  stages,  dries  up,  leaving  more  or  less  distinct 
cicatrices.  (For  pathology  see  Pakasittc  Diseases.)  Few 
diseases  have  been  so  destructive  to  hbman  life  as  smallpox,, 
and  it  has  ever  been  regarded  with  horror  alike  from  its  fatality, 
its  loathsome  accompaniments  and  dbfiguring  effects,  and  from 
Vbt  fact  that  no  age  and  condition  of  life  are  exempt  froroiiability 
to  its  occurrence.  Although  in  most  civilized  countries  its 
ravages  have  been  greatly  limited  by  the  protection  afforded 
by  vaccination,  3ret  epidemic  outbreaks  are  far  from  uncommon, 
affecting  e^iecially  those  who  are  unprotected,  or  whose  pro- 
tection has  become  weakened  by  lapse  of  time. 

Much  obscurity  surrounds  the  early  history  of  smallpox. 
It  appears  to  have  been  imported  into  Europe  from  Asia;  where 
it  had  been  known  and  recognized  from  remote  antiquity. 
The  earliest  accounts  of  its  existence  reach  back  to  the  middle 
and  end  of  the  6th  century,  when  it  was  described  by  Procopius 
and  Gregory  of  Tours  as  occurring  in  epidemic  form  in  Arabia, 
Egypt  and  the  south  of  Europe.  In  one  of  the  narratives  of  the 
expedition  of  the  Abyssinians  against  Mecca  u-  550)  the  usual 
miraculous  details  are  combined  with  a  notice  of  smallpox  break- 
ing out  among  the  invaders.^    Not  a  few  authorities,  however, 

*Sec  Naldeke.  Cexkiehte  der  Perser  , , .  aus  Tabari  (Leiden, 
1879},  p.  218.  N61deke  thinks  that  this  notice  may  be  taken  from 
genuine  historical  tradition,  and  seems  to  find  an  allusion  to  it  in  an 
tAd 


Tegard  these  accounts  as  referring  not  to  smallpox,  but  to  plague. 
The  most  trustworthy  statements  as  to  the  early  existence  of  the 
disease  arefoimd  in  an  account  by  the  9th-century  Arabian 
physician  Rhazes,  by  whom  its  symptoms  were  dearly  described, 
its  pathology  explained  by  a  humoral  or  fermentation  theory, 
and  directions  giveii  for  its  treatment.  During  the  period 
of  the  Crusades  smallpox  appears  to  have  spread  extensively 
through  Europe,  and  hospitals  for  its.  treatment  were  erected 
in  many  countries.  But  at  this  period  and  for  centuries  after- 
wards the  references  to  the  subject  include  in  aU  likelihood  other 
diseases,  no  precise  distinction  being  made  between  the  different 
forms  of  eruptive  fever.  Smallpox  was  known  in  England  as  early 
as  the  Z3th  century,  and  had  probably  existed  there,  before. 
It  appears  to  have  been  introduced  into  America  by  the  Spaniards 
in  the  early  i6th  century,  and  there,  as  in  Europe  and  throughout 
the  known  world,  epidemics  were  of  frequent  occurrence  during 
succeeding  centiuries. 

The  only  known  factor  in.tfie  origin  of  smallpox  is  contagion— 
this  mahtdy  being  probably  the  most  contagious  of  aU  diseases. 
Its  outbreak  in  epidemic  fonn  in  a  locality  may  frequently  be 
traced  to  the  introduction  of  a  single  case  from. a  distance. 
The  most  direct  means  of  communicating  smallpox  is  inoculation. 
By  far  the  ;nost  common  cause  of  conveyance  of  the  disease, 
however,  is  contact  with  the  persons  or  the  immediate  surroimd- 
ings  of  those  already  affected.  The  atmosphere  around  a  small- 
pox  patient  is  charged  with  the  products  of  the  disease,  which 
likewise  cling  to  clothing,  furniture  &c  The  disease  is  probably] 
commxmicable  from  its  earliest  manifestations  onwards  to  its 
close,  but  it  is  jgenerally  held  that  the  most  infectious  period 
extends  from  the  appearance  of  the  eruption  till  the.  drying  up 
of  the  pustules.  Smallpox  may  also  readily  be  conmiunicated 
by  the  bodies  of  those  who  have  died  from  its  effects.  No  age 
is  exempt  from  susceptibility  to  smallpox.  Infants  are  occasion- 
ally born  with  the  eruption  or  its  marks  upon  their  bodies,  proving 
that,  they  had  undergone  the  disease  in  uUro.  Dark-skinned 
races  are  said  to  suffer  more  readily  and  severely  than  whites. 
One  attack  of  smallpox  as  a  rule  confers  immunity  from  any  re- 
currence, but  there  are  numerous  exceptions  to  this  rule.  (Over- 
crowding and  all  insanitary  sturoundings  favour  the  spread  of 
smallpox  where  it  has  broken  out ;  but  the  most  influential  con- 
dition of  all  is  the  amoimt  of  protection  afforded  to  a  community 
by  previous  attacks  and  by  vaccination  (q.v.).  Such  protection, 
although  for  a  time  most  effectual,  tends  to  become  exhausted 
unless  renewed.  Hence  in  a  large  population  there  is  always 
likely  to  be  an  increasing  number  -of  individuals  who  have 
become  susceptible  to  smallpox.  This  probably  explains  its 
occasional  and  even  apparently  periodic  epidemic  outbreaks 
in  large  centres,  and  the  well-known  fact  that  the  most  severe 
cases  occur  at  the  beginning — ^those  least  protected  being 
necessarily  more  liable  to  be  first  and  most  seriously  attacked. 

Symptoms. — ^While  the  symptoms  of  smallpox  are  essentially 
the  same  in  character  in  all  cases,  they  are  variously  modified 
according  to  the  form  which  the  disease  may  assume,  there  being 
certain  well-marked  varieties  of  this  as  of  most  other  infectious 
maladies.  The  following  description  applies  to  an  average  case. 
After  the  reception  into  the  system  of  the  smallpox  contagion 
the  onset  of  the  symptoms  is  preceded  by  a  period  of  incubation, 
during  which  the  patient  may  or  may  not  complain.  This  period 
is  believed  to  be  from  about  ten  to  fourteen  days.  In  cases  of 
direct  inoculation  of  the  virus  it  is  considerably 'shorter.  The 
invasion  of  the  symptoms  is  sudden  and  severe,  in  the  form  of 
a  rigor  followed  by  fever  (the  primary  fever) ,  in  which  the  tempera- 
ture rises  to  103''  or  104**  Fahr.  or  higher,  notwithstanding  that 
perspiration  may  be  going  on.  A  quick  pulse  is  present,  together 
with  thirst  and  constipation,  while  intense  headache  accompanied 
with  vomiting  and  pain  in  the  back  is  among  the  most  char- 
acteristic of  the  initial  symptoms.  Occasionally  the  disease  is 
ushered  in  by  convulsions.  These  symptoms  continue  with 
greater  or  less  intensity  throughout  two  entire  days,  and  during 
their  course  there  may  occasionally  be  noticed  on  various  parts 
of  the  body,  especially  on  the  lower  part  of  the  abdomen  and 
inner  sides  of  the  thighs,  a  diffuse  redness  accompanied  by 


248 


SMALLPOX 


slight  spots  of  extravasation  (pdechiae),  the  appearance  some- 
what resembling  that  of  scarlet  fever.  These  "  prodromal  rashes," 
as  they  are  termed,  appear  to  be  more  frequent  in  some  epidemics 
than  in  others,  and  they  do  not  seem  to  have  any  special  signifi- 
cance.   They  are  probably  more  frequently  seen  in  cases  of  the 
mildest  form  of  smallpox  (formerly  termed  varioloid),  referred 
to  below  as  modified  smaUpox.    On  the  third  day  the  character- 
istic eruption  begins  to  make  its  appearance.    It  is  almost  always 
first  seen  on  the  face,  particularly  about  the  forehead  and  roots  of 
the  hair,  in  the  form  of  a  general  redness;  but  upon  this  surface 
there  may  be  felt  by  the  finger  numerous  elevated  points  more 
or  less  thickly  set  together.    The  eruption,  which  is  accompanied 
by  heat  and  itching,  spreads  over  the  face,  trunk  and  extremities 
in  the  course  of  a  few  hours — continuing,  however,  to  come  out 
more  abundantly  for  one  or  two  days.    It  is  always  most  marked 
on  the  exposed  parts;  but  in  such  a  case  as  that  now  described 
the  individual "  pocks  "  are  separated  from  each  other  (discrete). 
On  the  second  or  third  day  after  its  appearance  the  eruption 
undergoes  a  change — the  pocks  becoming  vesicks  filled  with  a 
clear  fluid.    These  vesicles  attain  to  about  the  size  of  a  pea,  and 
in  their  centre  there  is  a  slight  depression,  giving  the  char- 
acteristic umbilicated  appearance  to  the  pock.    The  dear 
contents  of  these  vesicles  gradually  become  turbid,  and  by  the 
eighth  or  ninth  day  they  are  changed  into  pustules  containing 
yellow  matter,  while  at  the  same  time  they  increase  still  further 
in  size  and  lose  the  central  depression.    Accompanying  this 
change  there  are  great  surrounding  inflammation  and  swelling  of 
the  skin,  which,  where  the  eruption  is  thickly  set,  produce  much 
disfigurement  and  render  the  features  unrecognizable,  while  the 
affected  parts  emit,  an  offensive  odour,  particularly  il,  as  often 
happens,  the  pustules  break.    The  eruption  is  present  not  only 
on  the  skin,  but  on  mua>us  membranes,  that  of  the  mouth  and 
throat  being  affected  at  an  early  period;  and  the  swelling 
produced  here  is  not  only  a  source  of  great  discomfort,  but  even 
of  danger,  from  the  obstruction  thus  occasioned  in  the  upper 
portion  of  the  air-passages.    The  voice  is  hoarse  and  a  copious 
flow  of  saliva  comes  from  the  mouth.    The  mucous  membrane 
of  the  nostrils  is  similarly  affected,  while  that  of  the  eyes  may  also 
be  involved,  to  the  dango"  oi  permanent  impairment  of  sight. 
The  febrile  symptoms  which  ushered  in  the  disease  undergo 
marked  abatement  on  the  appearance  of  the  eruption  on  the 
third  day,  but  on  the  eighth  or  ninth,  when  the  vesicles  become 
converted  into  pustules,  there  is  a  return  of  the  fever  {secondary 
or  suppurative  fever)  t  often  to  a  severe  extent,  and  not  in- 
frequently accompanied  by  prominent  nervous  phenomena,  such 
as  great  restlessness,  delirium  or  coma.    On  the  eleventh  or 
twelfth  day  the  pustules  show  signs  of  drying  up  (desiccation), 
and  along  with  this  the  febrile  symptoms  decline.    Great  itching 
of  the  skin  attends  this  stage.    The  scabs  produced  by  the  dried 
pustules  gradually  fall  off  and  a  reddish  brown  spot  remains, 
which,  according  to  the  depth  of  skin  involved  in  the  disease, 
leaves  a  permanent  white  depressed  scai^— this  "pitting" 
BO  characteristic  of  smallpox  being  specially  marked  on  the  face. 
Convalescence  in  this  form  of  the  disease  is  as  a  rule  uninterrupted. 
Varieties. — ^There  arc  certain  varieties  of  smallpox  depending;^ 
upon  the  form  it  assumes  or  the  intensity  of  the  symptoms. 
Confluent  smallpox  (variola  confluens)^  while  essentially  the  same 
in  its  general  characters  as  the  form  already  described,  differs 
from  it  in  the  much  greater  severity  of  all  Uie  s3rmptoms  even 
from  the  onset,  and  particularly  in  regard  to  the  eruption,  which, 
instead  of  showing  itself  in  isolated  pocks,  appears  in  large 
patches  run  together,  giving  a  blistered  aspect  to  the  affected 
skin.    This  confluent  condition  is  ahnost  entirely  confined  to  the 
face,  and  produces  shocking  disfigurement,  while  subsequently 
deep  scars  remain  and  the  hair  may  be  lost.    The  mucous 
membranes  suffer  in  a  similar  degree  of  severity,  and  dangerous 
complications  may  arise  from  the  presence  of  Uie  disease  in  the 
mouth,  throat  and  eyes.    Both  the  primary  and  secondary  fevers 
are  extremely  severe.    The  mortality  is  very  high,  and  it  is 
generally  estimated  that  at  least  50%  of  such  cases  prove  fatal, 
either  from  the  violence  of  the  disease  or  from  one  or  other  of 
the  numerous  complications  which  are  specially  apt  to  attend 


upon  it.    Convalescence  is  apt  to  be  slow  and  interrupted. 
Another  variety  is  that  in  which  the  eruption  assumes  the 
haenufrrhagie  form  owing  to  bleeding  taking  place  into  the  pocks 
after  their  formation.    This  is  apt  to  be  accompanied  with 
haemorrhages  from  various  mucous  surfaces  (partictilarly  in  the 
case  of  females),  occasionally  to  a  dangerous  degree  and  with 
symptoms  of  great  prostration.    Many  of  such  cases  prove  fatal. 
A  still  more  serious  form  is  that  termed  malignant^  toxic  or 
purpuric  smallpox^  in  which  there  is  intense  streptococcus  septi- 
caemia, and  the  patient  is  from  the  onset  overwhelmed  with  the 
poison  and  quickly  succumbs— the  rash  scarcely,  if  at  all, 
appearing  or  showing  the  haemorrhagic  or  purpuric  character. 
Such  cases  are,  however,  comparatively  rare.    The  term  modifled 
smallpox  is  applied  to  cases  occurring  in  persons  constitutionally 
but  little  susceptible  to  the  disease,  or  in  whom  the  protective 
influence  of  vaccination  or  a  pre^ous  attack  of  smallpox  still  to 
some  extent  exists.    Cases  of  this  mild  kind  are  of  very  common 
occurrence  where  vaccination  has  been  systematically  carried 
out.    As  compared  with  an  average  case  of  the  unmodified 
disease  as  above  described  this  form  is  very  marked,  the  dif- 
ferences extending  to  all  the  phenomena  of  the  dis^ease.    (i)  As 
regards  its  onset,  the  initial  fever  is  much  milder  and  the  pre- 
monitory symptoms  altogether  less  in  severity.    (3)  As  regards 
the  eruption,  the  number  of  pocks  is  smaller,  often  only  a  few 
and  mostly  upon  the  body.    They  not  infrequently  abort  before 
reaching  the  stage  of  suppuration:  but  should  they  proceed  to 
this  stage  the  secondary  fever  is  extremely  slight  or  even  absent. 
There  is  little  or  no  pitting.    (3)  As  regards  complications  and 
injurious  results,  these  are  rarely  seen  and  the  risk  to  life  is 
insignificant. 

Various  circumstances  affect  the  mortality  in  ordinary  smallpaz 
and  increase  the^  dangers  attendant  upon  it.  The  character  of  the 
epidemic  has  an  important  influence,  in  some  outbreaks  the  type  of 
tne  diseaae  is  m^icn  more  severe  than  in  others,  and  the  morulity 
consequently  greater. 

In  IQOI  and  1903  there  were  epidemics  in  the  United  States  in 
which  It  was  only  3  %.  The  mortality  in  the  Philadelphia  epidemic 
is  given  by  Welch  and  Schamberg  as  36*89  %  in  7304  cases,  while  in 
the  Glasgow  epidemic  of  1900-1901,  it  reached  51*6%  in  the  un- 
x-aocinatM  and  10*4%  in  the  vaccinated.  Elelow  are  tome  particu- 
lars of  the  annual  death  rate. 

Smallpox  Death  RaU,  England  and  Wales. 


Years. 

Number  of 
Deaths  from 
Smallpox.* 

Deaths  from 
Smallpox 
to  every 

Million  living. 

tllllll 

3464 
760 

507 
116 

31 
10 
13 

75 
23 
15 

0-6 
0-3 
03 

'Deaths  entered  as  being  from  chicken-pox  are  not  indoded, 
though  many  are  probably  due  to  the  graver  disease. 

Smallpox  is  most  fatal  at  the  extremes  of  life,  except  in  the  case  of 
vaccinated  infants,  in  whom  there  is  immunity  from  the  disease. 
Axaltit  any  ordinary  case  with  discrete  eruption  is  serious,  and  a  case 
oiconfluent  or  even  8emi<onfluent  character  is  much  more  grave, 
while  the  haemorrhagic  variety  is  frequently,  and  the  ttudc  always, 
fatal.  Numerous  and  often  dangerous  complications,  although  liable 
to  arise  in  all  cases,  are  more  apt  to  occur  in  the  severer  forms»  and  in 
general  at  or  after  the  supervention  of  the  secondary  fever.  The 
most  important  are  inflammatory  affections  of  the  respiratory  organs^ 
such  as  bronchitis,  pleurisy  or  pneumonia,  diphtheritic  conditions  01 
the  throat,  and  swelling  ot  the  mucous  membrane  of  the  larynx  and 
trachea.  Destructive  ulceration  affecting^  the  eyes  or  ears  is  a  well- 
known  and  formidable  danger,  while  various  affections  of  the  skin, 
in  the  form  of  eiysipelas,  abscess  or  carbuncles,  are  of  not  infrequent 
occurrence^ 

The  prophylaxis  of  smallpox  depends  on  successful  vacdnatioQ 
and  re-vacdnation  (see  Vaccination),  together  with  the  estab- 
lishment of  smallpox  hospitals  for  the  treatment  of  the  disease 
when  it  has  broken  out,  to  which  the  patient  should  be  at 
once  removed,  and  thbse  who  have  been  in  contact  with  the 
patient  should  be  promptly  re-vacdnated.    The  effidency  of  the 
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piotectioa  given  by  vscctnattoD  and  systematic  le-vacdnation 
is  demonstrated  by  the  almost  entire  suppression  of  the  disease  in 
GcarmanyCsee  Dr  Bruce  Low's  Report  to  the  Local  Goeen^ 
SISnij^  iittiU  Board  txqo^-iqo^),  Mrs  Garrett  Anderson.writing 
um^mmmt  to  ^^  Timus  in  September  1903,  showed  the  enormous 
expense  laid  on  the  rates  in  England  for  the  main- 
tenance of  amallpos  hospitals  in  order  to  counteract  inefficient 
vaccination.  London  with  a  population  of  6^  millions  reserves 
3500  beds  in  a  hospital  removed  from  the  dty;  Berlin  with  a 
population  of  2  millions  reserves  xa  beds  in  the  pavilion  of  a 
general  bo^>ital;  Dresden  with  a  population  of  500.000  reserves 
30  beds  in  the  Friedrichstadt  Hoq>ital,  but  no  case  was  admitted 
for  xo  years  previous  to  the  Report.  In  Stuttgart  (population 
aoo.000)  a  hut  of  six  beds  is  set  aside  for  smallpox,  but  it  has 
fallen  into  bad  repair  from  disuse.  Smallpox  cases  in  Germany 
are  usually  sporadic  cases  introduced  by  foreigners.  Where 
persons  have  been  exposed  to  the  infection  of  smallpox,  if 
immediate  vaccination  faib  to  protect  them  from  the  disease, 
it  has  been  shown  to  considerably  modify  the  type.  Hie  plan 
of  identification  and  surveillance  of  all  contact  cases  has  given 
good  results.  In  the  Bristol  epidemic  of  1908  there  were  35 
cases  aiKl  9  deaths.  The  contacts  numbered  1354,  aiid  16,398 
visits  of  inspection  were  paid. 

.The  patient  should  lie  on  a  soft  bed  In  a  weQ-ventOated  but 
somewhtt  darkened  room  and  be  fed  with  the  lighter  forms  of 
nutriment,  such  as  milk,  soups,  ftc.  Hie  skin  should  be  sponged 
occasionally  with  tepid  Water,  and  the  mouth  and  throat  washed 
with  an  antiseptic  solution.  In  a  severe  case,  with  evidence  of 
much  prostration,  stimulants  may  be  advantageously  employed. 
The  patient  should  be  always  carefully  watched,  and  special 
vifObuftce  is  called  for  where  delirium  exists.  This  symptom 
may  sometimes  be  lessened  by  sedatives,  such  as  q;>ium,  bromides 
or  chloraL  With  the  view  of  preventing  pitting  many  applica- 
tions have  been  pr(q)osed,  but  probably  the  best  are  cold  or  tepid 
couApieascs  of  light  weight  kept  constantly  applied  over  the  face 
and  eyes.  Tbe  water  out  of  which  these  are  wrung  may  be  a 
weak  solution  of  carbolic  or  boradc  add.  When  the  pustules 
have  dried  up  the  itching  this  produces  may  be  much  relieved  by 
the  application  of  oil  or  vaseline. 

What  is  known  as  the  red  light  treaimenit  in  which  the  actinic 
or  chemical  rays  are  exduded,  has  been  advocated  by  Prof. 
Kiels  Finsen  of  Copenhagen  and  others.  He  considers  it  valuable 
only  in  that  it  protects  the  pustule  from  the  deleterious  eflfecis  of 
li|^t,  and  he  and  other  observers  daim  that  if  resorted  to  early 
it  abolishes  suppuration  in  the  pustules,  lessens  scarring  and 
shortens  the  course  of  the  disease.  Medical  opinion  in  England 
is  divided  as  to  its  merit.  Herbert  Peck  of  Qiesterfield,  in  344 
cases  so  treated  in  X903-X905,  had  only  6  deaths,  a  mortality  of 
3'4%,  while  the  case  mortality  during  the  same  period  was, 
Laxicashire  S'S%f  Derbyshire  6%,  Cheshire  6-4%,  Liverpool 
9*7%  and  Manchester  5*6%  in  cases  treated  without  red  light. 
An  interesting  fact  in  coimection  with  the  treatment  is  its  great 
antiquity  in  China  and  J^Mtn,  while  in  England  in  the  middle 
ages  smallpox  patients  wore  red  garments  and  lay  in  beds  where 
the  U^  filtered  through  red  curtains. 

Complications  are  to  be  dealt  with  as  they  arise,  and  the 
severer  forms  of  tbe  disease  treated  in.  reference  to  the  special 
symptoms  presented.  In  cases  where  the  eruption  is  tardy  of 
appearing  and  the  attack  threatens  to  assume  tbe  toxic  form, 
marked  benefit  attends  tbe  use  of  the  wet  pack.  Disinfectants 
should  be  abundantly  employed  in  the  room  and  its  vicinity, 
and  all  dothing,  &c.,  in  contact  with  the  patient  should  be 
eTposed  to  the  vapour  of  formalin.  B^^,  Thomson  and 
Brownlee  have  advocated  the  use  of  the  serum  of  immunized 
heifers.  The  dose,  however,  requires  to  be  very  large,  being 
eqaxvalent  to  one-fiftieth  part  of  the  body  weight  in  adults  and 
one^wentieth  part  in  children. 

ImocmtdHom. — Previously  to  the  introduction  of  vacdnation  (f  .v.)  the 
method  of  preventive  treatment  by  what  was  known  as  inoculation 
had  been  employed.  Thb  conststed  in  introducing  into  the  system — 
in  a  smilar  way  to  the  nlethod  now  commonlyr  employed  in  vaccina- 
tioo — the  tmaUpox  vims  from  a  mild  case  with  the  view  of  repro- 
dodag  the  disease  also  in  a  mild  form  in  the  person  inoculated,  and 


thus  affording  htm  protection  from  further  attack.  This  plan  had 
apparently  been  resorted  to  by  Eastern  nations  from  an  early  period 
in  tbe  history  of  the  disease.  During  tbe  latter  part  of  the  Ming 
dynasty  there  was  introduced  iifto  China  a  system  of  inoculation  in 
iraich  the  method  was  to  blow  the  pulverized  germ-laden  crusts  from 
a  small-pox  pustule  through  a  silver  tube  into  the  nostril,  the  left 
bdng  chosen  m  a  male,  the  ri^ht  in  a  female.  Inoculation  was  known 
to  be  extensivdy  practised  m  Turkey  in  the  beginning  of  the  i8th 
century,  when,  chieflv  through  the  letters  of  Lady  Mary  Wortlev 
Monta^,  it  became  icnown  and  was  speedily  adopted  in  England. 
There  is  00  doubt,  both  from  the  statistics  of  the  Smallpox  and 
Inoculation  Hospital,  London,  and  from  the  testimony  of  physicians 
throughout  the  country,  that  this  practice  made  a  marked  impresnon 
upon  the  fatality  of  the  disease,  and  was  itsdf  attended  with  ex- 
tremely little  risK  to  life.  The  objections  to  it,  however,  were  great, 
for.  although  usually  conveying  tne  smallpox  in  a  mild  form,  it  not 
infrequently  took  effect  severely,  and,  while  death  might  be  averted, 
the  disfigunng  results  of  the  disease  remained.  Further,  each  inocu- 
lated person  upon  whom  the  operation  took  effect  became  for  tbe 
time  being  a  possible  source  of  infection  to  others,  and  in  point  of  fact 
the  practice  tended  to  q>read  the  disease  and!j»  to  increase  the 
genoal  mortality.  Although  inoculation  continued  to  be  practised 
for  a  number  01  years  suuequently^  to  Jenner's  great  disoovery,  it 

Kidually  became  displaced  by  vaccination,  and  m  1840  an  Act  of 
rliament  was  ponied  rendenng  smsllpox  inoculation  unlawful  in 
England. 

8MALRIP0B,  QB0R6B  (1663-1719;,  English  bishop,  was 
bom  at  lichfidd,. where  he  recdved  his  eariy  education,  this 
bdng  completed  at  Westminster  school  and  at  Christ  Church, 
Oxford.  His  political  c^inions  were  Urgdy  modelled  on  those  of 
his  friend  Frands  Atterbuiy,  with  whom  he  was  assodated  at 
Oxford  and  elsewhere.  After  bdng  a  tutor  at  Christ  ChUxch,  he 
was  minister  of  two  du4)els  in  London,  and  for  six  or  seven  years 
he  acted  as  deputy  for  the  regius  professor  of  divinity  at  Oxford; 
his  Jacobite  <^inions,  however,  prevented  him  from  securing  this 
position  when  it  fell  vacant  in  1707.  In  X7xx  he  was  made  dean 
of  Carlisle  and  canon  of  Christ  Churdi,  and  in  17x3  he  succeeded 
Atterbuiy  as  dean  of  Christ  Church.  In  the  fdlowing.year  he 
was  appointed  bishop  of  Bristol,  but  retained  hia  deanery.  In 
17x5  Smalridge  refused  to  sign  the  declaration  against  the  pre- 
tender, James  Edward,  defending  his  action  in  his  Reasons  for 
not  signing  the  DedaraHon.  In  other  ways  also  he  showed 
animus  against  the  house  of  Hanover,  but  his  only  punishment 
was  his  removal  from  the  post  of  lord  almoner  to  the  king.  He 
died  on  the  37th  of  September  1719.  The  bishop  was  esteemed 
by  Swift,  Steele,  Whiston  and  other  famous  men  of  his  day, 
while  Dr  Johnson  declared  his  sermons  to  be  of  the  highest  daak 
His  Sixty  Sermons,  preached  on  Several  Occasions,  was  published 
in  1736;  other  editions  1837, 1833, 1853  and  1863. 

ntALTTTE,  a  mineral  consisting  of  cobalt  diarsenide  (CoAss). 
It  oystallizes  in  the  cubic  system  with  the  same  hemihedral 
synunetxy  as  pyrites;  qystals  have  usually  the  form  gf  cubes 
or  cubo-octahedra,  but  are  imperfectly  devdoped  and  of  some- 
what rare  occurrence.  More  often  the  mineral  is  found  as 
compact  or  granular  masses.  The  colour  is  tin-white  to  sted- 
grey,  with  a  metallic  lustre;  the  streak  is  greyish  black.  Hard- 
ness 5);  specific  gravity  6-5.  The  cobalt  is  partly  replaced  by 
iron  and  nickd,  and  as  the  latter  increases  in  amount  there  is  a 
passage  to  the  isomorphous  spedes  chloanthite  (NiAst).  It 
occurs  in  veins  with  ores  of  cobalt,  nickd,  copper  and  silver: 
the  best  known  locality  is  Schneebexg  in  Saxony.  The  name 
smaltite  was  given  by  F.  S.  Beudant,  in  1832,  because  the  mineral 
was  used  in  the  preparation  of  smalt  for  producing  a  blue  colour 
in  porcelain  and  glass.  (L.  J.  S.) 

SMART,  CHRISTOPHER  (x733-i77x),  English  poet,  son  of 
Peter  Smart,  of  an  old  north  country  famQy,  was  bom  at  Ship- 
bourae,  Kent,  on  the  xxth  of  April  1733.  His  father  was  steward 
for  the  Kentish  estates'of  William,  Viscount  Vane,  younger  son 
of  Lord  Barnard  of  Raby  Castle,  Durham.  Christopher  Smart 
received  his  first  schooling  at  Maidstone,  and  then  at  the  grammar 
school  of  Durham.  He  spent  part  of  his  vacations  at  Raby 
Castle,  and  his  gifts  as  a  poet  gained  him  the  patronage  of  the 
Vane  family.  Henrietta^  duchess  of  Cleveland,  allow«l  him  a 
pension  of  £40  which  was  paid  untO  her  death  in  1743.  Thomas 
Gray,  writing  to  his  friend  Thomas  Wharton  in  X747t  waned  him 
to  keep  silence  about  Smart's  ddinquendes  lest  they  should 
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come  to  the  eais  of  Heniy  Vane  (afterwards  earl  of  Darlington), 
and  endanger  his  allowance.  At  Cambridge,  where  he  was 
entered  at  Pembroke  College  in  1739,  he  spent  much  of  his  time 
in  taverns,  and  got  badly  into  debt,  but  in  spite  of  his  irregularities 
he  became  fellow  of  his  college,  praelector  in  philosophy  and 
keeper  of  the  common  chest  in  1745.  In  November  1747  he  was 
compelled  to  remain  in  his  rooms  for  fear  of  his  creditors.  At 
Cambridge  he  won  the  Seaton  prise  for  a  poem  on  "  one  of  tne 
attributes  of  the  Supreme  Being  "  in  1750  (he  won  the  same  prize 
in  1751,  175a,  X753  and  1755);  and  v  farce  entitled  A  Trip  to 
Cambridge,  or  The  GraUful  Pair,  acted  in  1747  by  the  students 
of  Pembroke,  was  from  his  pen.  In  1750  he  contributed  to 
The  Student,  or  The  Oxford  and  Cambridge  Monthly  Miscellany, 
During  one  of  his  visits  to  London  he  had  made  the  ao^uaintance 
of  John  Newbery,  the  publisher,  whose  step-daughter,  Anna 
Maria  Carman,  he  married,  with  the  result  of  forfeiting  his  fellow- 
ship in  1753.  About  1752  he  permanently  left  Cambridge  for 
London,  thou^  he  kept  his  name  on  the  college  books,  as  he  had 
to  do  in  order  to  compete  for  the  Seaton  prize.  He  wrote  in 
London  under -the  pseudonym  of  "  Mary  Midnight "  and  "  Pent- 
weazle."  He  had  edited  The  Midwife,  or  the  Old  Woman's 
Magasine  (1751-1753),  and  had  a  hand  in  many  oth£r  **  Grub 
Street "  productions.  Some  criticisms  made  by  "  Sir  "  John 
Hill  (i7x6?-x775)  on  his  Poems  on  Several  Occasions  (1752) 
provoked  his  satire  of  the  Hilliad  (i  753),  noteworthy  as  providing 
the  modd  for  the  RoUiad.  In  1756  he  finished  a  prose  transla- 
tion of  Horace,  which  was  widely  used,  but  brought  him  little 
profit.  He  agreed  in  the  same,  year  to  produce  a  weekly  paper 
entitled  The  Universal  Visitor,  for  which  Samuel  Johnson  wrote 
some  numbers.  In  1751  Smart  had  shown  symptoms  of  mental 
aberration,  which  devdoped  into  religious  mania,  and  between 
1756  and  1758  he  was  in  an  asylum.  Dr  Johnson  visited  him  and 
thought  that  he  ought  to  have  been  at  large.  During  his  confine- 
ment he  conceived  the  idea  of  the  single  poem  that  has  made  him 
famous,  "A  Song  to  David,"  though  the  story  that  it  was 
indented  with  a  key  on  the  panels  of  his  cell,  and  shaded  in  with 
charcoal,  may  be  recdved  with  caution.  It  shows  no  trace  of 
morbid  origin.  After  his  rdease  Smart  produced  other  religious 
poems,  but  none  of  them  shows  the  same  inspiration.  His  wife 
and  children  had  gone  to  live  with  friends  as  he  was  unable  to 
support  them,  and  for  some  time  before  his  death,  which  took 
place  on  the  2xst  of  May  1771,  he  lived  in  the  rules  of  King's 
Bench,  and  was  supported  by  small  subscriptions  raised  by  Dr 
Bumey  and  other  friends. 

Of  all  that  he  wrote, "  A  Song  to  David  "  win  abne  bear  the  test  of 
time.  Unlike  in  its  simple  forcdul  treatment  and  impressive 
directness  of  expression,  as  has  been  said,  to  anything  dse  m  i8th- 
century  ppetry,  the  poem  on  analjrns  is  found  to  depend  for  its 
unique  dfect  ^lao  u^n  a  certain  ingenuity  of  construction,  and 
the  novd  way  in  which  David's  tdeaf  qualities  are  tahrgpd  upon. 
This  will  be  more  readily  understood  on 'reference  to  the  following 
verae,  the  firtt  twdve  words  of  which  become  in  turn  the  key-notes, 
so  to  speak,  of  the  twdve  succeeding  venes: — 

"  Great,  valiant,  pious,  good,  and  dean, 

Sublime,  contemplative,  serene. 
Strong,  constant,  pleasant,  wise  I 

Bright  effluence  of  esoeedii^  grsce; 

Best  man  i — ^tbe  swiftness,  and  the  race. 
The  peril,  and  the  prise." 
The  last  line  is  characteristic  of  anbther  peculiarity  In  "  A  Song  to 
David,"  the  effective  use  of  alliteration  to  complete  the  initial  energy 
of  the  stanza  in  many  instances.    But  in  the  poem  throughout  is 
revealed  a  poetic  quality  which  dudes  critical  analysis. 

From  the  Poeifu  oftkelaU  Christopher  Smart  (1791)  the  "  Song  to 
David  "  (pr.  1763)  was  excluded  as  forming  a  proof  of  his  mental 
aberration.  It  was  reprinted  in  iSio,  and  has  since  recdved  abundant 
praise.  In  an  abridged  form  it  is  mduded  in  T.  Hi  Ward's  Endish 
FoetSt  vol.  iii.,  and  was  reprinted  in  1895.  and  in  1901  with  an 
introduction  by  R.  A.  Streatfeild.  Smart  s  other  poems  are  in- 
cluded in  Anderson's  British  Poets.  Christopher  Smart  is  one  of 
Robert  Browning's  subjects  in  The  PaHeyinis  with  Certain  People 
(1887).  See  also  the  contributions  to  Notes  and  Queries  of  Man^ 
35th  and  May  6th.  1905,  by  the  Rev.  D.  C.  Tovey,  who  has  read,  and 
in  some  {daces  reposed,  the  above  article. 

SMART,  SIR  QEORGB  THOMAS  (X776-X867),  English 
musician,  was  bora  in  London,  his  father  bd&g  a  music-sdler. 
He  was  a  choir-boy  at  the  Chapd  Royal,  and  wu  educated  in 


music,  becoming  an  expert  violinist,  organist,  teacher  of  *''*CP'*g 
and  conductor;  and  in  i8xz  he  was  knighted  by  the  kml* 
lieutenant  of  Ireland,  having  conducted  a  number  qf  sucoessfttl 
concerts  in  Dublin.  Sir  George  Smart  wss,  from  that  time 
onwards,  one  of  the  chief  musical  leaders  and  organizers  in 
Engjbud,  conducting  at  the  Philharmonic,  Covent  Garden, 
the  provincial  festivals,  &c.,  and  in  1838  being  appointed  com- 
poser to  the  Chapd  RoyaL  He  was  a  master  of  the  Handdian 
traditions,  was  persondly  acquainted  with  Beethoven  and  a 
dose  friend  of  Weber,  who  died  in  his  house.  His  church  music 
and  ^ees  indude  some  well-known  compositions.  He  died  in 
London  on  the  23rd  of  February  1867.  His  brother  Henry 
(1778-1823),  father  of  the  composer  Henxy  Smart  {q.v.),  was  also 
a  prominent  musician  in  his  day. 

SMART,  HENRY  (X8Z3-X879),  English  organist  and  moiical 
composer,  bom  in  London  on  the  26th  of  October  x8x3,  was  a 
nq>hewof  Sir  George  Smart  {q.v.).  He  studied  fini  for  the  law, 
but  soon  gave  this  up  for  music.  In  X83X  he  became  organist  of 
Blackburn  parish  church,  where  he  wrote  his  first  important 
work,  a  Reformation  anthem;  then  of  S^  Giles's,  Cripplegate; 
St  Luke's,  Old  Street;  and  finally  of  St  Pancrss,  in  X864,  which 
last  post  he  hdd  at  the  time  of  his  death  on  the  6th  of  July  x879» 
less  than  a  month  after  receiving  a  government  pension  of  £xoq 
per  annum.  Although  Smart  is  now  known  chiefly  by  his  oom- 
podtions  for  the  organ,  which  are  numerous,  effective  and 
mdodious,  if  not  strikingly  origiiud,  he  wrote  many  vocal  works, 
induding  some  of  the  best  specimens  of  modem  t>art  songs.  His 
cantata.  The  Bride  of  Dunhmon,  was  written  for  the  Birmingham 
festival  of  X864;  Jacob  fat  Glasgow,  in  X873;  and  his  opcri. 
Bertha,  was  produced  with  some  success  at  the  Haymazket  in 
X855.  In  the  last  fifteen  years  of  his  life  Smart  was  practically 
blind. 

SMART,  JOHN  (c.  x740-x8xx),  English  miniature  painter,  was 
bom  in  Norfolk;  he  became  a  pupil  of  Coeway,  and  is  frequently 
alluded  to  in  his  correspondence.  This  artist  was  director  and 
vice-president  of  the  Incorporated  Sodety  of  Artists,  and  ex- 
hibited with  that  society.  He  went  to  Indi&in  X788  and  obtained 
a  number  of  commissions  in  that  country.  He  settled  down  in 
London  in  X797  and  there  died.  He  married  Edith  Vere,  and  is 
believed  to  have  ha^  only  one  son,  who  died  in  Madras  in  X809. 
He  was  a  little  man,  of  simple  habits,  and  a  member  of  the 
Sodety  of  Sandemanians.  Many  of  his  pendl  drawings  still 
exist  in  the  possession  of  the  descendants  of  a  great  friend  of  hn 
only  sister.  Several  of  his  miniatures  are  in  Australia  azxl 
bdong  to  a  cadet  branch  of  the  family.  His  woric  is  entirely 
different  to  that  of  Cosway,  quiet  and  grey  in  its  colouring,  with 
the  flesh  tints  elaborated  with  much  subtlety  and  modelled  in 
exquisite  fashion.  He  possessed  a  great  knowledge  of  anatomy, 
and  his  portraits  are  drawn  with  greater  anatomical  accuracy  and 
possess  more  distinction  than  those  of  any  miniature  painter  of 
his  time. 

See  The  History  of  Portrait  Miniatures,  by  G.  C  Willtanison. 
vol.  iL  (London,  1904).  (G.  C  W.) 

SMEATON,  JOHN  (x724-X79a),  English  dvil  engineer,  was 
bora  at  Austhorpe  Lodge,  near  Leeds,  on  the  8th  of  June  'X7a4. 
He  recdved  a  good  education  at  the  grammar  school  of  Losda. 
At  an  early  age  he  showed  a  liking  for  the  use  of  mechanical  tools, 
and  in  his  fourteenth  or  fifteenth  year  contrived  to  make  a  turning- 
lathe.  On  leaving  school  in  his  sixteenth  year  he  was  employed 
in  the  oflice  of  his  father,  an  attorney,  but,  after  attending  for 
some  months  in  X742  the  courts  at  Westminster  Hall,  he  requested 
to  be  allowed  to  follow  some  mechanical  profession.  He  became 
apprentice  to  a  philosophical  instrument  maker,  and  in  X750  set 
up  in  business  on  his  own  account.  Besides  improving  various 
mathematical  Instruments  used  in  navigation  and  astxonomy, 
he  carried  on  experiments  in  regard  to  other  mechanical 
appliances,  amongst  the  most  imporunt  being  a  series  on  whidi 
he  founded  a  paper — for  which  he  recdved  the  Copley  medal 
of  the  Royal  Sodety  in  1759 — entitled  An  Experimental  Inquiry 
concerning  the  Native  Powers  of  Water  and  Wind  to  tstru  MiBs 
and  other  Machines  depending  on  a  Circular  Motion,  In  X754 
be  made  a  tour  of  the  Low  Countries  to  study  the  great  caiatal 
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wofki  o(  foreign  cngiaccra.  Already  by  hii  pgpcn  read  bttoK 
■be  Royil  Soocly  ud  hii  JDtcrcouTx  wiib  sdentifc  men  hi> 
ibililies  u  *o  engiiKet  h&d  bcansc  veil  koown,  *nd  in  i;sfi 
ipplkatkin  wu  nude  to  him  to  iKonslruct  lie  Eddyilont 
bghlboUK,  whicb  bad  been  bumi  doon  in  December  of  the 
previoiH  /CM.  Aflet  the  compleiion  of  the  new  tower  in  i7S9, 
Snieatoii'a  advice  was  fiequenily  lought  in  reGird  to  Imporuot 
entiiiectiiig  projccta,  including  the  consiruciion  of  tanila 
laptdaUf  tbe  Fonh  and  Clyde  cinaJ],  the  duinage  of  fens,  the 
■<^i|piiTH  at  haiboun  and  ihe  repair  and  eiectioD  ol  biidgn, 
Iboui^  many  of  the  Kheines  he  dtew  up  were  not  carried  out  on 
account  of  the  gcneial  tack  ol  capiul.  He  wai  also  employed  in 
designing  numerous  wsierwheeli,  windmills,  pumjja,  and  other 
mKbanical  appliancea.  A  cansdenhle  portion  ol  his  time  was 
devotnl  to  aslnnonuaU  itudiei  and  observations,  on  which  he 
Rad  various  papers  before  the  Royal  Sociely.  A  year  before  bis 
death  be  announced  ihai  he  wished  "  10  dediciie  tbe  duel 
part  ol  hi)  lenuining  time  to  the  description  of  the  sevenl 
works  performed  under  his  direciion,"  hut  he  completed  nothing 
•son  than  the  AFarroliH  c/  Uu  BuiUing  aj  Ua  EddyiUnu  Utkl- 
kciue,  which  had  already  appeared.  He  died  at  Ausihorpe  on 
Uk  iBtbol  October  i;9i,aod  was  buried  in  the  old  parish  church 
of  Whitkirk. 

Sec  John  Hdmei,  A  Slmrl  KamHti  ofllu  Ctni 
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IMEDLST,  PRAHCIS  [Feink]  BDWAHD  (igiS-iS64). 
En^ish  Dovelisl,  was  bom  at  Great  Marlow,  BuFklnghamshiie, 
on  the  4ih  of  Ociobcr  iSi8,  a  ffiembet  of  a  Flintshtre  family. 
A  cripple  from  his  birth,  be  was  educated  privately,  and  canlri- 
buied  his  first  book,  Siirui  J,im  Uk  Liji  of  a  Pritalt  Papil. 
anonymously  ItiSkarpt'i  Lundon  Uagnziiu  in  1&46-1S4S.  H» 
first  essay  proved  so  successful  that  it  was  expanded  into  Frank 
Fairltifi,  and  published  iu  book-foim  in  iSso.  Hit  neit  book 
Liwii  Anmdtl:  Br  Ikt  Xoiirniii  ii//,i/e  was  originally  eontrihu ted 
to  the  same  magaiine,  which  he  (or  some  lime  edited,  and  wu 
puhKahed  in  book-form  in  i8sJ.  Of  his  olher  writings  the  best- 
known  is  Harry  Cnerdai^i  Courlihif  (iSjj).  These  an  all 
C3[Htal  siories,  racily  told.  Either  Hablot  Knight  Browne 
(■■  Phit  '■)  or  George  Cruikshank  supplied  illuslrationa  for  most 
of  his  books.    Smedley  died  in  London  on  the  ist  ol  May  1S64. 

■■BDLBY,  WILUAM  THOMAS  (iSjS-  ),  American  artist, 
was  bom  in  Cheater  county,  Pennsylvania,  ol  a  IJuakec  family, 
on  the  j6th  of  March  1858.  He  worked  on  a  newspaper,  then 
studied  engraving  and  art  in  I^iladeiphia,  in  the  Pennsylvania 
Academy  ol  the  Fine  Arts,  and— alter  making  a  lour  ol  Ihe 
Soulh  Seas— in  Paris  under  Jean  Paul  Laurens.  He  settled 
in  New  York  City  in  18801  in  1B82  went  with  tbe  Marqula  of 
Lome  througb  Canada,  preparing  sketches  for  PUluragu 
Canada;  and  in  igas  became  a  member  of  the  National  Academy 
<d  Design.  Most  of  his  work  was  magaiine  and  book  illustration 
fof  stories  of  modem  life,  hut  he  painted  portraits  and  water 
okmta,  and  received  the  Evans  Priie  of  the  American  Water 
Col«SocieIyiDi890,aDdabroniemedal  at  (he  Paris  Eiposiiion 


niBu,  (c 


inected  elyaologically 
a  aensatioo  eidlcd  by  the  c 


rilb    ' 


a  water,  become  cogni 
■ear  them  without  tc 


emanated  come  directly  in  It 
It  is  therefore  of  no  great  imp 
humble  aquatic  organism)  aj 


specially  those  breathing 
presence  o[  odorifcreus  mailer 
or  hearing,  and  we  suppose 


ialou 


ertary 


canal,  whilst  that  of  smell  guards  the  opening  ol  the  respiratory 
tract  This  view  aaaists  in  the  interpretation  ol  various  •trvcturd 
met  with  in  the  bwer  locms  which  have  been  fairly  regarded  by 
naturalists  as  olfactory  organs.  Il  haa  not  yet  been  dedded 
whether  the  acme  of  imell  depeodi,  In  the  6rat  ioitance,  on  a 
chemical  or  on  a  phy^cal  procen.  All  that  can  be  said  is  that 
sensory  impulses  are  netted  when  odoriferous  particles  come 
into  contact  with  Ihe  free  ends  ol  peculiar  rod-like  cells  found 
in  Ihe  olfactory  mucous  membiaoe.  Hie  free  olfactory  surface 
is  always  covered  with  a  thin  layer  ol  fluid,  and  all  odorilerous 
matters  must  be  dissolved  in  this  fluid  so  as  (0  reach  the  rod-cells. 
There  is  here  an  analogy  with  tbe  conditions  found  in  the  tense 
of  tasle,  where  sapid  subslances  mosl  be  soluble  In  the  Suid  of 
the  mouth.  The  intensity  of  the  sensation  of  imel!  depends  on 
the  slie  of  Ihe  area  ol  the  olfactory  membrane  affected.  No 
satisfactory  classification  of  odours  can  be  pven. 

The  inieiior  of  the  noae  (tec  Oltictoiv  Oboui  and  Epi- 
1HEI1A1  AND  Emdoteelul  Tlsstja]  Ii  divided  pby^logically 
into  two  portion*— (1}  the  uppet  (regis  eljacbirio),  vhidi 
embraces  Ihe  upper  part  of  the  septum,  tbe  upper  luibloaled 
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red  pigment;  and  It  cotitains  peculiar  tubular  glands  named 
"Bowmaa'a  glands."  The  respitalory  porlion  contains  ordinary 
serous  glanda.  In  IIk  olfactory  re^n  also  are  Ihe  terminal 
organs  ol  imeH.  These  are  king  narrow  cells  passing  to  (he  sur- 
face between  tbe  columnar  epithelium  covering  the  suriace.  Tbe 
body  of  the  cell  is  spindle-shaped  and  it  sends  up  to  Ihe  suriace 
a  delicate  rod-like  filament,  whilst  tbe  deeper  pan  is  continuous 

PAyiicsi  Cauia  •>}  5>>eU.— Electrical  or  thermal  stimuli 
do  not  usually  give  rise  to  olfactory  lentations.  J.  Allhaus 
stales  that  electrical  stimulation  caused  a  geniation  of  (he  smell 
of  phosphonii.  To  excite  smell  it  is  usually  supposed  that 
auhsiaoca  mutt  be  proeni  in  the  atmosphere  in  a  stale  of  fine 
subdivision,  or  ^"tting  sa  vapours  or  gases.  The  finenest  of 
Ihe  particles  is  remarkable,  because  if  (he  air  amveying  an 
odour  be  filiered  throu^  a  lube  packed  with  cotton  wool  and 
inserted  into  the  nose  a  amell  is  still  discernible.  This  proceeding 
com[^lely  removes  fmm  (he  air  micro-orgaiusm*  leas  than  ihe 

scent  an  apartment  for  years  and  at  tbe  end  of  the  time  no 
appreciable  loss  of  weigh!  can  be  detected.  SubsUncea  eiciiing 
smell  are  do  doubt  usually  gases  or  vapours.  Sir  William 
Ramuy  baa  fiideav«uin]  to  connect  Ihe  tense  with  the  chemical 
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constitution  of  the  sabstance.  Tlie  following  gsses  have  no 
smell. — hydrogen,  oiygen,  nitrogen,  water  gas,  marsh  gas, 
olefiant  gas,  carbon  monoxide,  hydrochloric  add,  formic  add 
vapour,  nitrous  oxide  and  ammonia.  (It  is  necessary,  of  course, 
to  distinguish  between  the  sensation  of  smell  and  the  irritant 
action  of  such  a  gas  as  ammonia.)  The  gases  exdting  smell 
are  chlorine,  bromine,  iodine,  the  compounds  of  the  first  two 
with  oxygen  and  water,  nitric  peroxide,  vapours  of  phosphorus 
and  sulphur,  arsenic,  antimony,  sulphurous  add,  carbonic  add, 
almost  all  the  volatile  compounds  of  carbon  except  those  already 
mentioned,  some  compounds  of  sdenium  and  telluritim,  the 
compounds  of  chlorine,  bromine  and  iodine  with  the  above- 
named  dements,  and  some  metals.  Chlorine,  bromine,  iodine, 
sulphur,  sdenium  and  tellurium,  which  axe  volatile  and  give  off 
vapour  at  ordinary  temperatures,  have  each  S  characteristic 
smell.  Ramsay  points  out  that  as  a  general  rule  substances 
having  a  low  molecular  weight  have  dther  no  smell  or  simply 
cause  irritation  of  the  nostrils.  He  also  shows  that  in  the  carbon 
compounds  increase  of  specific  gravity  as  a- gas  is  assodated 
to  a  certain  point  with  a  sensation  of  smelL  Take  the  marsh 
gas  or  methane  series  commonly  called  the  paxafi^.  The  first 
two  have  no  smell;  ethane  (fifteen  times  as  heavy  as  hydrogen) 
has  a  faint  smell;  and  it  is  not  till  butane  (thirty  times  heavier 
than  hydrogen)  that  a  distinct  sensation  of  smdl  is  noticed. 
Again,  a  similar  relation  exists  among  the  alcohols.  Methyl 
alcohol  has  no  smell.  Ethyl,  or  ordLiary  alcohol  free  from 
etheis  and  water,  has  a  faint  smell;  "  and  the  odour  rapidly 
becomes  more  marked  as  we  rise  in  the  series,  till  the  limit  of 
volatility  is  reached,  and  we  arrive  at  solids  with  such  a  low 
vapour  tension  that  they  give  off  no  appredable  amount  of 
vapour  at  the  ordinary  temperature."  Adds  gain  in  odour  with 
increase  in  density  in  the  form  of  gas.  Thus  formic  add  is 
devoid  of  smell;  acetic  add  has  a  characteristic  smell;  and  the 
higher  adds  of  the  series — propionic,  butyric,  valerianic — ^increase 
in  odour.  It  would  appear  also  that  "  the  character  of  a  smell 
is  a  property  of  the  dement  or  group  which  enters  into  the  body 
produdng  the  smell,  and  tends  to  make  it  generic."  Many 
compotmds  of  chlorine,  hydrogen,  compounds  of  sulphur,  selenitmi 
and  tellurium,  the  paraffins,  the  alcohols,  the  adds,  the  nitrites, 
the  amines,  the  pyridine  series,  the  benzene  group,  have  each  a 
characteristic  odour.  To  produce  the  sensation  of  smell  a  sub- 
stance must  have  a  molecular  weight  at  least  fifteen  times 
that  of  hydrogen.  For  instance,  the  specific  gravity  of  marsh 
gas  is  eight  (no  smell),  of  ethane  fifteen  (faint  smell),  of  propane 
twenty-two  (distinct  smell).  Again  prussic  add  has  a  spedfic 
gravity  of  fifteen,  and  many  persons  fail  to  detect  its  odour. 
There  is  a  relation  between  the  molecular  weight  of  a  gas  and 
the  presence  or  al»ence  of  odour.  Gases  of  less  than  a  certain 
molecular  weight  are  odourless,  and  it  is  significant  that  to  some 
persons  hydrocyanic  add,  which  has  a  low  molecular  wdght, 
gives  rise  to  no  sensation  of  smelL  It  has  also  been  pointed  out 
by  J.  B.  Haycraf  t  that  chemical  compotmds  of  elements  belonging 
to  the  same  group,  according  to  the  well-known  periodic  law  of 
Mendtiecff ,  have  sometimes  odours  of  a  similar  character 
(see  article  "  Smell,"  Schifer's  Physiology t  vfA.  ii«  p.  1354).  T. 
Graham  pointed  out  that  odorotxs  substances  are  in  general 
readily  oxidized.  J.  T^ndall  showed  that  many  odorous  vapours 
have  a  considerable  power  of  absorbing  heat.  Taking  the 
absorptive  capadty  of  the  air  as  tmity,  the  following  absorptions 
were  observed  in  the  respective  cases: — 


Name  of  Perfume. 

Absorption 
per  100. 

Name  of  Perfume. 

Absorption 
per  100. 

Patchouli        .     . 
Sandal-wood   .     . 
Geranium        .     . 
Oil  of  cloves    . 
Ottoof  roses  ..     . 
Bervamot  .     . 
NeroU   .... 

30 

32 

33 

33-5 

365 

44 

47 

Lavender  .     .     . 
Lemon 

Portugal    .     .     . 
Thyme       .     . 
Rosemary  .     .     . 
Oil  of  laurel    .     . 
Cassia  .... 

60 
109 

In  comparison  with  the  air  introduced  in  the  experiments  the 
wdght  of  the  odoura  must  be  almost  infinitdy  small.  **  Still  we 
find  that  the  least  energetic  in  the  Ust  produces  thirty  times  the 


effect  of  the  air,  whilst  the  most  eneigetic  produces  109  times 
the  same  effect."  * 

Venturi,  B.  Provost  and  Li£geois  have  studied  the  wdl- 
known  movements  of  odoriferous  particles,  such  as  camphor, 
succinic  add,  &c.,  when  placed  on  the  surface  of  water,  and  they 
have  suggested  that  all  odoriferous  substances  in  a  state  of  fine 
subdivision  may  move  in  a  similar  way  on  the  moist  surface  ot 
the  olfactory  membrane,  and  thus  jnechanically  irritate  the  nerve- 
endings.  This  explanation  is  too  coarse;  but  it  is  well  known 
that  the  odours  of  flowers  are  most  distinctly  percdved  in  the 
morning,  or  after  a  shower,  when  the  atmosphere  contains  a 
considerable  amount  of  aqueous  vapour.  It  would  appear  also 
that  the  odours  of  animal  effluvia  are  of  a  higher  spedfic  gravity 
than  the  air,  and  do  not  readily  diffuse — a  fact  v^hich  may 
account  for  the  pointer  and  bloodhound  keeping  their  noses 
to  the  grotmd.  Such  smells  are  very  persistent  and  are  apparently 
difficult  to  remove  from  any  surface  to  which  they  have  become 
attached.  The  smell  of  a  corpse  may  haunt  a  living  person  for 
days,  notwithstanding  copious  ablutions  and  change  of  dothes. 

SpeeUJ  Pkynology  cf  Smdl. — It  ia  necessary  that  the  air  cont^ning 
the  odour  bie  driven  forcibly  against  the  membrane.  Thus  the 
nostrils  may  be  filled  with  eau  de  Cologne  in  normal  saline  solution, 
or  with  air  impregnated  with  sulphuretted  hydrogen,  and  still  no 
odour  is  ex|>eriencea  if  the  person  does  not  breathe.  When  a  sniff  is 
made  the  air  within  the  nasal  passa^  is  rarefied,  and,  as  the  air 
rushes  in  to  equilibrate  the  pressure,  it  is  forcibly  propelled  a^inst 
the  olfactory  surface.  When  the  air  stream  enters  the  nos^tnls,  it 
passes  vertically  upwards,  bends  round  and  sweeps  backwards  and 
downwards  at  the  level  of  the  middle  turbinated  bones  towards  the 
posterior  nares.  There  is  a  motion  of  the  air  over  the  olfactory 
surface.  The  olfactory  surface  must  be  moist :  if  it  w  dry.  or  is 
covered  with  too  thick  a  layer  of  mucus  (as  in  catarrh),  the  sense  is 
much  weakened  or  lost.  The  first  moment  of  contact  is  the  most 
acute  and  the  sense  quicklv  becomes  blunted.  The  first  scen|  of  a 
flower  is  the  strongest  aoo  sweetest ;  and  after  a  few  minutes*  ex* 

¥)8ure  the  intensity  of  even  a  foetid  odour  may  not  be  percdved. 
his  fact  may  be  accounted  for  on  the  supposition  that  the  olfactory 
membrane  becomes  quickly  coated  with  a  thin  layer  of  matter,  and 
that  the  most  intense  effect  is  produced   when  the  odoriferous 
substances  are  applied  to  a  clean  surface.    The  intensity  of  smell 
depends  on  (i)  the  area  of  olfactory  surface  affected,  and  (2)  the 
d^H'ee  of  concentratk>n  of  the  odonferous  matter.    It  iis  said  that 
musk  to  the  amount  of  the  two-millionth  of  a  milligram,  ancj^one 
part  of  sulphuretted  hydrogen  in  1,000,000  parts  od  air,  may  be 
perceived.    The  smell  of  mercaptan  has  been  experimentally  de- 
tected when  the  dilution  was  i  to  50,000,000,000,  and  it  was  cal- 
culated that  the  wd^ht  of  mercaptan  so  detected  in  50  cc.  of  air  was 
i/40o;ooo,ooo  of  a  milligram  (E.  Kischer  and  Penxolalt).    If  the  two 
nostrils  are  filled  with  different  odorous  substances,  there  is  no 
mixture  of  the  odours,  but  we  smell  sometimes  the  one  and  some- 
times the  other.    Morphia,  mixed  with  sugar  and  taken  as  snuff, 
paralj^ses  the  olfactory  apparatus,  while  strychnine  makes  it  more 
sensitive  (Lichtenfels  and  Fr&lich).    There  is  no  evidence  that  there 
are  in  the  olfactory  region  different  end  organs  or  olfactory  cells  for 
different  odours.   The  sense,  however,  may  be  fatigued  by  one  odour 
so  that  other  odours  are  not  experienced.    Thus  camphor  may  so 
fatigue  the  sense  that  ether  and  eau  de  Cologne  cannot  excite  smell. 
Ab  a  rule,  we  experience  odours  by  the  simultaneous  use  of  both 
nostrils.    Stimulation  of  dther  nostnl  would  give  rise  to  the  sensa- 
tion, while  there  is  a  fusion  of  sensations  when  both   are  affected. 
If,  by  means  of  a  tube,  an  odour  is  conveyed  into  one  nostril,  while 
an  odour  of  a  different  kind  is  directed  into  the  other,  there  may  be 
either  a  compound  sensational  effect,  a  sort  of  double-odour,  or  one 
odour  may  so  predominate  as  entirely  to  destroy  the  other.    The 
fusion  of  odours  is  not  complete,  and  it  is  similar    to  the  effect  of 
combining,  say  blue  and  red.  in  stereoscopic  viubn.   When  one  odour 
destroys  the  other,  the  obliteration  must  take  place  in  the  cerebral 
centre.    Certain  odours  are  antagonistic,  such  as  musk  and  oil  of 
bitter  almonds,  volatile  oils  and  iodoform,  ammonia  and  acetic 
add.    It  is  not  unlikely  that  when  one  odour  predominates  amoi^ 
many,  this  may  be  due  not  to  any  chemical  action  of  one  substance 
over  another,  but  that  the  missing  sensations  may  be  accounted  for    * 
by  their  failure  to  exdte  the  olfactory  region  of  tne  cerebrum  in  the 
presence  of  a  stronger  stimulus. 

The' delicacy  of  the  sense  is  much  greater  in  many  of  the  lower 
animals  than  m  man,  and.  it  is  highly  probable  that  the  dog  or  cat 
obrain  information  by  itaeans  of  this  sense  whkh  a  human  beins 
cannot  ^.  Odours  may  excite  in  the  minds  of  many  animals  vivia 
impressions,  and  they  have  probably  a  memory  of  smells  which  the 
human  being  does  not  possess.  Even  in  man  the  sense,  may  be 
greatly  improved  by  exerdsing  it.   A  boy.  James  Mitchell,  was. born 

^Tyndall,  ConlribtUiotu  to  IlcUcular  Physia  in  Domdu  of 
Radiant  Htatt  p.  99. 
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Uiad,  deaf,  and  dumtx,  and  dAAy  depended  on  nnett  for  keeping 
up  a  cooneson  with  the  outer  world..  He  readily  observed  the 
presence  of  a  stranger  iix  the  room  and  he  formed  his  opinions  of 
persons  apparently  from  their  characteristic  smells  (see  Dugald 
Stewart's  Works,  tv.  ^).  In  some  rare  cases,  the  sense  of  smell 
is  cQDgenitaDy  absent  m  human  beings,  and  it  may  be  much  injured 
by  the  practice  of  snuffing  or  by  diseases  of  the  Jioce  affecting  the 
ouactory  membrane.  Subjective  impressions  of  smells,  like  sp«:tral 
Qlusions  or  sounds  in  the  ears,  are  occasionally,  but  rarely,  observed 
in  cases  df  hysteria  and  in  the  insane.  Excessive  smolang  injures 
the  sense.  Finally,  it  may  be  observed  that  the  sense  of  odour  gives 
information  as  to  the  characters  of  food  and  drink  and  as  to 'the 
purity  of  the  air.  Some  persons  are  sensitive  to  certain  smells  while 
they  do  not  reco^ixe  others,  such  as  hydrocyanic  acid  or  mignonette. 
In  the  lower  animals  also,  the  sense  a  associated  with  the  sexual 
functioctSk  (J>  C*  M*) 

ORLT  {Osmenu  eperianus;  Fr.  ipertan;  Scotch  sparling 
or  spiriing),  the  common  small  European  fish  of  the  genus 
Osments,  family  Salmomdce.  It  breeds,  unless  land-locked, 
in  salt  or  brackish  water,  and  though  it  often  enters  rivers 
it  does  not  ascend  beyond  tidal  influence.  Like  other  British 
Salmonida  it  spawns  in  winter.  The  true  smelt  inhabits  the 
coasts  of  Dortbem  and  central  Europe,  and  allied  species  are 
known  &om  the  Atlantic  and  Padfic  coasts  of  North  America 
{OTwzenu  mardax,  O.  tkaUicktkys,  O.  Jafoniau), 

SHERDI8  (Pers.  Bardiya;  by  Ctesias,.  Per;.  8,  called  Tany- 
cxarces;  by  Xenophon,  Cyrop,  viii.  7.  11,  who  takes  the  name 
from  Ctesias,  Tanaoxara;  by  Justin  L  9,  Merges;  in  Aeschylus, 
Pns.  774,  Mardos),  a  Persian  king  of  infamous  memory;  the 
prevalent  Gxeek  form  Smerdis  has  assimilated  the  Persian  name 
to  the  Greek  (Asiatic)  name  Smerdis  or  Smerdies,  which  occurs 
inthepoemsof  AlcaetisandAnacreon.  Smerdis  was  the  younger 
son  of  Cjmis  the  Great  who,  according  to  Ctesias,  on  his  deathbed 
appointed  him  governor  o!  the  eastern  provinces  (cf.  Xen. 
Cyrop.  rvL  7,  11).  Before  Cambyses  set  out  to  Egypt,  he 
secretly  caused  him  to  be  murdered  (Darius  in  the  Behistun 
Inscr.  L  xo),  being  afraid  that  he  mijsht  attempt  a  rebellion 
during  his  absence.  His  death  was  not  known  to  the  people, 
and  so  in  the  spring  of  539  a  usurper  pretended  to  be  Smerdis  and 
prochumed  himself  king  on  a  mountain  near  the  Persian  town 
PishlyauvSda.  Owing  to  the  despotic  rule  of  Cambyses  and  his 
bng  absence  in  Egypt,  **  the  whole  people,  Persians,  Medes 
and  all  the  other  nations,"  acknowledged  the  usurper,  especially 
as  he  granted  a  remission  of  taxes  for  three  years  (Herod,  iii. 
68).  Cambyses  began  to  march  against  him,  but  seeing  that  his 
cause  was  hopeless,  killed  himself  in  the  spring  of  521  (but  see 
farther  Caicbyses).  The  real  name  of  the  usurper  was,  as  Darius 
tells  us,  Gaumtta,  a  Magian  priest  from  Media;  this  name  has 
been  preserved  by  Justin  L  9  (from  Charon  <^  Lampsacus?), 
bat  given  to  his  brother  (called  by  Herodotus  Patizeithes), 
who  is  said  to  have  been  the  real  promoter  of  the  intrigue; 
the  true  name  of  the  usurper  is  here  given  a^  Oropastes',  by 
Ctesias  as  Spkendadates. 

The  history  of  the  false  Smerdis  is  narrated  by  Herodotus  and 
Ctesias  according  to  official  traditions;  Cambyses  before  his  death 
confessed  to  the  murder  of  his  brother,  and  in  public  explained  the 
whole  fraud.  But,  as  Darius  said,  nobody  had  the  courage  to 
oppose  the  new  kisyg,  who  ruled  for  seven  months  over  the  whole 
empire.  Some  contracts  dating  from  his  reign  have  been  found  in 
Bab^onia,  where  his  name  is  spelt  Baniya  (for  the  chronology 
cf.  £d^  Meyer,  Foruktmitn  wur  aittn  CeschkhUt  ii.  473  ff-)* 
Darius  says  that  he  destroyed  some  temples,  which  Darius 
restored,  and  took  away  the  herds  and  houses  of  the  people 
(Behistim  Inscr.  L  14).  We  have  no  means  of  explaining  this 
statement,  nor  can  we  fully  understand  all  the  incidents  con- 
nected with  his  usurpation;  but  the  attempts  of  modem  authors 
to  prove  that  Gaumftta  in  reality  was  the  genuine  Smerdis  and 
Darius  a  usurper  have  failed.  It  is  certain  that  Smerdis  trans- 
ferred the  seat  of  government  to  Media;  and  here  in  a  castle  in 
the  district  of  Nisaya  he  was  surprised  and  killed  by  Darius  and 
his  six  associates  in  October  521.  His  death  was  annually  cele- 
brated in  Persia  by  a  feast  called  "  the  killing  of  the  magian," 
at  which  no  magian  was  allowed  to  show  himself  (Herod,  iii.  79, 
Ctek  Ptrs.  15). 


In  the  next  y^,anotherpseudo-Smerdis,  named  Vahyazdfita, 
rose  against  Darius  in  eastern  Persia  and  met  with  great  success. 
But  he  was  finally  defeated,  taken  prisoner  and  executed  (Behistim 
Inscr.  iii.  40  ff.;  perhaps  he  is  identical  with  the  King  Maraphis 
"  the  Maraphian  ,**  name  of  a  Persian  tribe,who  occurs  as  successor 
in  the  list  of  Persian  kings  given  by  Aeschylus,  Pers.  778). 

See  Dakzus  (I.)  and  Persia,  Anctent  History,  (Ed.  M.) 

SMETAMA,  FRIEDRICH  (1834-1884),  Bohemian  composer  and 
pianist,  was  bom  at  Leitomischl  in  Bohemia  on  the  snd  of 
March  1824.  He  made  such  rapid  progress  in  his  studies 
under  Ikavec,  at  Neuhaus,  that  at  the  age  of  six  he  appeared  in 
public  as  pianist  so  successfully  that  his  father's  opposition  to  a 
musician's  career  was  overcome..  He  then  went  to  Proksch,  at 
Prague,  until  he  left  for  Leipzig  to  make  the  acquaintance 
of  Schumann  and  Menddssohn.  Ximiled  means  prevented 
him  from  studying  with  the  latter,  and  he  returned  to  Prague, 
where  he  at  once  became  Konzert-meister  to  the  Emperor 
Ferdinand.  In  1848  he  married*  Katharina  Kolar,  pianist,  and 
with  her  founded  a  music  school  at  Prague.  At  the  same  time 
he  met  liszt,  who  subsequently  influenced  him  greatly,  and  with 
whom  h6  afterwards  atayed  at  Weimar,  In  1856  Smetana 
accepted  Alexander  Dreyschock's  suggestion  to  go  as  conductor 
of  the  Philharmonic  Society  at  Gothenburg.  There  he  remained 
five  years,  when,  owing  to  his  wife's  ill-health,  he  returned  to 
Prague  after  a  successful  concert  tour.  The  death  of  his  wife  at 
Dresden  on  their  retum  caused  Smetana  to  change  his  mind,  and 
he  went  back  to  Sweden.  But  the  opening  of  the  Interims 
Theater  in  1866,  jmd  the  offer  of  its  conductorship,  induced  his 
return.  In  Sweden  he  had  already  written  Hakon  Jarlf  Richard 
III.j  and  WaUensUin's  Lager,  and  had  completed  his  opera 
Die  Brandenburger  in  Bdhmen  (5th  January  x866).  Five  months 
later  it  was  followed  by  his  best-known  opera.  Die  verkaufte 
BraiU,  and  in  x868  Dalihor  was  pven.  Between  1874  and  1882 
he  produced  Zwei  W^wen,  Hubicka  {Der  Kuss),  Tajewstri  (Das 
Geheimnis),  CerUna  Stenat  and  Die  Teufdsmauer,  as  well  as  the 
"  grand  prize  "  opera  Libuse,  written  for  the  opening  of  the 
National  Theatre  at  Prague,  nth  June  z88x.  In  Die  TeuJdS' 
mauer  were  clear  signs  of  decay  in  Smetana's  powers,  he  having, 
already  in  X874  lost  his  sense  of  hearing.  To  celebrate  his  sixtieth 
birthday  a  f^te  was  arranged  by  the  combined  Bohemian  musical 
societies;  but  on  that  day  Smetana  lost  his  reason  and  was 
removed  to  a  lunatic  asylum,  where  he  died  on  the  xath  of  May 
1884.  A  great  deal  of  his  pianoforte  music  is  interesting,  the 
StammbvchSjidUer,  for  example;  while  his  series  of  symphonic 
poems,  entitled Afe»M  VaUrland  {Vlasl),  and  his  beautiful  string- 
quartet,  Aus  metnem  Leben,  have  made  the  tour  of  the  civilized 
world.  He  was  an  admirable  pianist,  and  in  many  ways  justified 
his  countrymen's  title  of  the  "  Czechisch  Beethoven." 

SMETHWICK,  a  municipal  and  county  borough  in  the  Hands- 
worth  ^rliamentary  division  of  Staffordshire,  England,  3  m.  W. 
of  Birmingham  on  Uie  Great  Westem  and  the  London  &  North 
Westem  railways.  Pop.  (1891)  36,106;  (x9ox)  54>539*  There 
are  large  glass,  chemical  and  machine  works;  nuts  and  bolts  are 
made,  and  lighthouse  fittings  are  a  specialty.  Adjoining  Smeth- 
wick  on  the  £.  is  the  district  of  Soho,  famous  as  the  scene  of  the 
engineering  experiments  of  James  Watt  during  his  partnership 
with  Matthew  Boulton  (c.  1770).  The  town  of  Smethwick  is  a 
modem  growth  about  an  ancient  village,  the  name  of  which 
appears  in  Domesday.  The  borough,  incorporated  in  1899 
(county  borough,  1907),  is  under  a  mayor,  6  aldermen  and  z8 
coundUors.     Area,  1929  acres. 

8MILBS,  SAMUEL  (i8z 2-1904),  British  author,  was  bom  at 
Haddington,  Scotland,  on  the  23rd  of  December  18x2.  He  was 
the  eldest  of  eleven  children  left,  on  their  father's  death,  to  be 
supported  by  their  mother  on  slender  means.  To  her  spirit  and 
example  must  be  attributed  some  of  the  enthusiasm  for  self> 
reliance  and  self-education,  that  was  later  embodied  in  Df 
Smiles's  writings  and  led  to  their  popularity  and  influence. 
Educated  at  the  Haddington  Grammar  School  and  at  Edinburgh 
University,  where  he  studied  mcdidne  and  graduated  in  1832, 
Smiles  tried,  imsucccssfully,  to  practise  in  his  native  village 
among  3000  healthy  Scotsmen  and  in  competition  with  seven 
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Other  doctors.  He  added  to  his  income  by  lecturing  on  chemistry 
and  by  writing  for  the  press,  and,  finally  abandoning  the  medical 
profession,  he  confined  himself  to  journalism,  and  from  1838 
till  1844  edited  the  weekly  Leeds  Times.  Though  he  gave  up 
regular  journalism  in  1844,  he  continued  to  be  a  (requent  con- 
tributor to  periodicals.  From  1845  till  1854  he  was  secretary  of 
the  Leeds  and  Thirsk  railway,  and  from  1854  till  1866  of  the  South 
Eastern  railway.  During  bis  residence  in  Leeds  he  had  oppor- 
tunities of  studying  the  characters  of  the  remarkable  men  whose 
biographies  he  af terwards.wrote.  Here  he  came  in  contact  with 
George  Stephenson,  whose  Life  by  him,  published  in  1857, 
passed  through  five  editions  in  its  first  year  and  was  the  precursor 
bi  a  series  of  biographies  of  leaders  in  the  world  of  industry, 
such  as  Lives  of  the  Engineers  (3  vols.,  x86x>i862).  Industrial 
Biography  (1863),  James  Brindley  and  the  Early  Engineers  (1864), 
Lives  of  Boulton  and  WaU  (1865),  Life  of  Thomas  Telford  (1867). 
The  Life  of  a  Scotch  Naturalist  (Thomas  Edward)  (1876),  Robert 
Dich  (1878),  George  Moore  (1878),  Men  of  Iweention  and  Industry 
(1884),  Life  and  Labour  (1887),  A  PuUisher  and  his  Friends 
(a  history  of  the  house  of  John  Miurray)  (1891),  Jasmin  (1891), 
Josiah  Wedgwood  (i 894).  In  1 859  had  appeared  his  most  success- 
ful book,  Self-HdPt  a  volume  of  popular  ethics;  3o,oqp  copies 
were  sold  the  first  year,  and  by  1889  the  sales  had  reached 
150,000  copies,  while  the  book  had  been  translated  into  17 
languages.  Its  success  suggested  others  of  similar  purpose, 
like  Character  (1871),  Thrift  (1875),  Duty  (1880).  Snules  also 
published  two  works  dealing  with  the  history  of  the  Huguenots 
and  a  History  of  Ireland.  His  works  are  not  only  admirable 
for  their  simple  and  yet  forcible  style,  but  for  the  many  useful 
and  practical  lessons  which  they  enforce.  Wholesome  and 
stimulating,  their  whole  tendency  is  to  inculcate  sound  principles 
of  life  and  the  building  up  of  manly  and  upright  character. 
Dr  Smiles  was  made  hon.  LL.D.  of  Edinburgh  University  in 
1878,  and  in  1897  received  from  the  king  of  Servia  the  Cross  of 
Knij^t  Commander  of  the  Order  of  St  Sava.  He  died  in  Kensing- 
ton in  his  ninety-second  year,  on  the  z6th  of  April  1904. 
His  Autobiography  was  edited  (1905)  by  T.  Mackay. 

SMILUB,  JAMBB  DAVID  (1833-1909),  American  artist,  was 
bom  in  New  York  City  on  the  x6th  of  January  1833.  His 
father,  James  Smillie  (1807-1885),  a  Scottish  engraver,  emigrated 
to  New  York  in  1829,  was  electel  to  the  National  Academy  of 
Design  in  x85r,  did  much,  with  his  brother  William  Cumming 
(1813-1908),  to  develop  the^engravingof  bank-notes,  and  was  an 
excellent  landscape-engraver.  The  son  studied  with  him  and 
in  the  National  Academy  of  Design;  engraved  on  steel  vignettes 
for  bank-notes  and  some  illustrations,  notably  F.  O.  C.  Darley's 
pictures  for  Cooper's  novels;  was  elected  an  associate  of  the 
National  Academy  in  1865 — the  year  after  he  first  began  painting 
— and  an  academician  in  1876;  and  was  a  founder  (1866)  of  the 
American  Water  Color  Society,  of  which  he  was  treasurer  in 
X866-1873  and  president  in  1873-1878,  and  of  the  New  York 
Etching  Club.  Among  his  paintings,  in  oils,  are  "  Evening 
among  the  Sierras  "  (1876)  and  "  The  Cliffs  of  Normandy  " 
(1885),  and  in  water  colour,  "  A  Scrub  Race  "  (1876)  and  "  The 
Passing  Herd"  (x888).  He  wrote  and  illustrated  the  article 
on  the  Yosemite  in  Picturesque  America.  He  died  on  the  X4th 
of  September  X909.  His  brother,  Geokge  Henry  Smxlue 
(1840-  ),  studied  under  his  father  and  under  James  M.  Hart, 
became  a  member  of  the  National  Academy  of  Design  in  X882, 
and,  like  his  brother,  painted  both  in  oils  and  in  water  cok>ur. 
His  favourite  subjects  were  scenes  along  the  New  England  coast. 
In  x88x  he  married  Nellie  Sheldon  Jacobs  Qa.  1854),  a 
painter  of  genre  pictures  in  oils  and  Water  colour.' 

SMIRKS,  ROBERT  (z 752-1845),  English  painter,  was  bom  at 
Wigton  near  Carlisle  in  175;!.  In  his  thirteenth  year  he  was 
apprenticed  in  London  with  an  heraldic  painter,  and  at  the  age 
of  twenty  he  began  to  study  in  the  schools  of  the  Royal  Academy, 
to  whose  exhibition  he  contributed  in  1786  a  "Narcissus"  and 
a  '*  Sabrina,"  which  were  followed  by  many  works,  usually  small 
in  size,  illustrative  of  the  English  poets,  especially  Thomson. 
In  1791  Smirke  was  elected  an  associate  of  the  Royal  .Academy, 
and  two  years  later  a  full  member.    In  18x4  he  was  nominated 


keeper  to  the  Academy,  but  the  king  refused  to  sanction  the 
appointment  oh  account  of  the  artist's  revolutionary  opinions.  He 
was  engaged  upon  the  Shakespeare  gallery,  for  which  he  painted 
"Katharina  and  Petruchio,"  "Prince  Henry  and  Falstaff" 
and  other  subjects.  He.  also  executed  many  clever  and  popular 
book-illustrations.  His  works,  which  are  frequently  humorous, 
are  pleasing  and  graceful,  accomplished  in  draughtsmanship  and 
handled  with  considerable  q>irit.  He  died  ii^  London  on  the  5th 
of  January   1845. 

SMITH,  ADAMXX723-X790),  EngUsK  economist,  was  the  only 
chOd  of  Adam  Smith,  comptroller  of  the  customs  at  Kirkcaldy 
in  Fifeshire,  Scotland,  and  of  Margaret  Douglas,  daughter  of  Mr 
Douglas  of  Strathendry,  near  Leslie.  He  was  bom  at  Kirkcaldy 
on  the  5th  of  June  1723,  some  months  after  the  death  of  his 
father.    When  he  was  three  years  old  he  was  taken  on  a  visit 
to  his  uncle  at  Strathendry,  and  when  playing  alone  was  carried 
off  by  a  party  of  "  tinkers."    He  was  at  once  missed,  and  the 
vagrants  pursued  and  overtaken  in  Leslie  wood.    He  received 
his  early  education  in  the  school  of  Kirkcaldy  imder  David 
Miller,  amongst  whose  pupils  were  many  who  were  afterwards 
distinguished  men.    Smith  showed  great  fondness  for  books  and 
remarkable  powers  of  memory;  and  he  was  popular  among  his 
schoolfellows.   He  was  sent  in  x  737  to  the  university  of  Glai^w, 
where  he  attended  the  lectures  of  Dr  Hiitcheson;  and  in  1740 
he  went  to  Balliol  College,  Oxford,  as  exhibitioner  on  Sndl's 
foundation.    He  remain^  at  that  university  for  seven  years. 
At  Glasgow  his  favourite  studies  had  been  mathematics  and 
natural  philosophy;  but  at  Oxford  he  appears  to  have  devoted 
himself  almost  endrely  to  moral  and  political  sdence  ainl  to 
ancient  and  modem  languages.    He  also  laboured  to  improw 
his  English  style  by  translation,  particularly  from  the  French. 
After  bis  return  to  Kirkcaldy  he  resided  there  two   3reais 
with    his    mother,  continuing    his   studies,  not   having   yet 
adopted  any  plan  for  his  future  life.    In  X748  he  removed  to 
Edinburgh,  and  there,  under  the  patronage  of  Lord  Kames,  gave 
lectures  on  rhetoric  and  belles-lettres.    About  this  time  b^gan 
his  acquaintance  with  David  Hume,  which  afterwards  ripened 
into  friendship.    In  175X  he  was  elected  professor  of  logic  at 
Glasgow,  and  in  1752  was  transferred  to  the  chair  of  moral 
philosophy,  which  had  become  vacant  by  the  death  of  Thomas 
Craigie,  the  successor  of  Hutcheson.    This  position  he  occupied 
for  nearly  twelve  years,  which  he  long  afterwards  declared  to 
have  be<m  "  by  far  the  most  useful,  and  therefore  by  far  the 
happiest  and  most  honourable  period  of  his  life."   His  course  of 
lectures  was  divided  into  four  parts — (x)  natural  theology; 
(2)  ethics;  (3)  a  treatment  of  that  branch  of  morality  which 
relates  to  justice,  a  subject  which  he  handled  historically  after 
the  maimer  of  Montesquieu;  (4)  a  study  of  those  political 
regulations  which  are  founded,  not  upon  the  principle  of  justice, 
but  that  of  expediency,  and  which  are  calculated  to  increase  the 
riches,  the  power  and  the  prosperity  of  a  state.    Under  this 
view  he  considered  the  political  institutions  relating  to  com- 
merce, to  finances,  to  ecclesiastical  and  nulitaiy  establishments. 
He  first  appeared  as  an  author  by  contributing  two  artldes  to 
the  Edinburgh  Review  (an  earlier  journal  than  the  ptesent, 
which  was  commenced  in  X755,  but  of  which  only  two  numbers* 
were  published), — one  on  Johnson's  Dictionary  and  the  other  a 
letter  to  the  editors  00  the  state  of  literatxire  in  the  different 
countries  of  Europe.    In  1759  appeared  his  Theory  of  Moral 
Sentiments,  embodying  the  second  portion  of  his  university 
course,  to  which  was  added  in  the  2nd  edition  an  ai^>endix  with 
the  title,  "Considerations  concerning  the  first  Formation  of 
Languages. "  After  the  publication  of  this  work  his  ethical 
doctrines  occupied  less  q>ace  in  his  lectures,  and  a  larger  dcvdop- 
ment  was  given  to  the  subjects  of  jurispradence  and  pc^tiol 
economy.  Stewart  gives  us  to  understand  that  he  had,  as  early 
as  X752,  adopted  the  liberal  views  of  commercial  policy  which 
he  afterwards  preached;  and  this  we  should  have  been  in- 
clined to  believe  independently  from  the  fact  that  such  views 

'  Theae  two  numbers  were  reprinted  in  18x8.  Smith's  letter  to  the 
editors  is  specially  interesting  for  its  account  of  the  EmcydopUie  and 
its  criticism  of  Rouneau's  pictures  of  savage  life. 


SMITH,  ADAM 


255 


wcR  pxapoundtA  in  that  year  in  the  PolUical  Discoursts  of 
Home. 

In  1763  the  senatus  academicus  of  Glasgow  conferred  on  him 
the  honorary  degree  of  doctor  of  laws.  In  1763  he  was  invited 
to  take  charge  of  the  young  duke  of  Bucdeuchon  his  travels.  He 
accepted,  and  resigned  his  professorship.  He  went  abroad  with 
his  pupil  in  February  1764;  they  remained  only  a  few  days  at 
Paris  and  then  settled  at  Toulouse,  at  that  time  the  seat  of  a 
parlement,  where  they  spent  eighteen  months  in  the  best  society 
of  the  place,  afterwards  making  a  tour  in  the  south  of  France  and 
passing  two  months  at  Geneva.  Returning  to  Paris  about 
Christmas  of  1765,  tSey  remained  there  till  the  October  of  the 
following  year.  Smith  at  this  time  lived  in  the  society  of  Quesnay, 
Turgotfd'AIembert,  Morellet,Helv6tius,  Marmontel  and  the  duke 
de  U  Rochefoucauld.  His  regard  for  the  young  nobleman^ 
last  named  dictated  the  omission  in  the  later  editions  of  his 
M^al  Seniimenls  of  the  name  of  the  celebrated  ancestor  of  the 
duke,  whom  he  had  associated  with  Mandeville  as  author  of  one 
of  the  "  licentious  systems  "  reviewed  in  the  seventh  part  of  that 
work.  Smith  was  much  influenced  by  his  contact  with  the 
members  of  the  physiocratic  school,  especially  with  its  chief, 
though  Dupont  de  Nemours  probably  goes  too  far  in  speaking  of 
Smith  and  himself  as  having  been  "  con-disciples  ches  M. 
Qnesnay."  Smith  afterwards  described  Quesnay  as  a  man  "  of 
the  greatest  modesty  and  simplicity,"  and  declared  his  system 
of  political  economy  to  be, "  with  all  its  imperfections,  the  nearest 
approximation  to  truth  that  had  yet  been  published  on  the 
prindples  of  that  sdence."  In  October  1766  tutor  and  pupil 
retnrnied  home,  and  they  ever  afterwards  retained  strong  feelings 
of  mutual  esteem.  For  the  next  ten  years  Smith  lived  wiUi 
his  mother  at  Kirkcaldy,  only  paying  occasional  visits  to  Edin- 
hui^  and  London;  he  was  engaged  in  dose  study  during  most 
of  this  time.  He  describes  himself  to  Hume  during  this  period 
as  being  extremely  happy.  He  was  occupied  on  his  Inquiry 
imta  Ike  Natwrt  and  Causes  of  the  Wealth  of  Nations j  which  there  is 
some  reason  for  believing  he  had  begun  at  Toulouse.  That  great 
work  npptued  in  1776.'  After  its  publication,  and  only  a  few 
months  before  his  own  death,  Hume  wrote  to  congratulate  his 
friend — "  Eugel  belle  I  dear  Mr  Smith,  I  am  much  pleased  with 
your  performance,  and  the  perusal  of  it  has  taken  me  from 
a  state  of  great  anxiety.  It  was  a  work  of  so  much  expectation, 
by  jrooiself ,  by  your  friends,  and  by  the  public,  that  I  trembled 
for  its  appearance,  but  am  now  much  relieved.  Not  but  that 
the  reading  <rf  it  necessarily  requires  so  much  attention,  and  the 
public  is  disposed  to  give  so  little,  that  I  shall  still  doubt  for  some 
time  of  its  being  at  first  very  popular„but  it  has  depth,  and 
solidity,  and  acuteness,  and  is  so  much  illustrated  by  curious  facts 
that  it  must  at  last  attract  the  public  attention."  Smith  attended 
Hume  during  a  part  of  his  last  illness,  and  soon  after  the  death  of 
the  philosopher  thercwas  published,  along  with  his  autobiography 
a  letter  from  Smith  to  W.  Strahan  (Smith's  publisher)  in  which 
be  gave  an  account  of  the  dosing  scenes  of  Us  friend's  life  and 
expressed  warm  admiratiob  for  hL  character.  This  letter  exdted 
vme  rancour  among  the  theologians,  and  Dr  George  Home, 
aftawaids  bishop  of  Norwidi,  published  in  1777  A  Letter  to 
Adam  Swuth  en  the  Life,  Death  and  Philosophy  of  his  Friend 
Dasid  Hume,  by  one  of  the  people  called  Christians.  But  Smith 
took  DO  notice  of  this  effusion.'   He  was  also  attacked  by  Arch- 

*  The  duke  undertook  a  translation  of  the  Theory  of  Moral  Senti- 
•ma.  but  the  Abb6  Blavet's  version  appeared  (1774)  before  his  was 
coeapleted  and  he  then  relinquished  the  derign.  An  earlier  French 
Cfaiuation  had  been  published  (1764)  under  the  title  Mitaphysigue 
4e  rdme;  and  there  a  a  later  one — the  best — by  the  marquis  de 
Omdorcet  (i798>  2nd  ed.,  1830). 

*  J.  £.  Tborold  Rogers  published  in  the  Academy,  aSth  February 
188s,  a  tetter  of  Smith  to  William  Pulteney,  written  in  177a,  from 
which  be  thought  it  probable  that  the  work  lay  "  unrevised  and 
onaltered  "  in  the  author's  desk  for  four  years.  A  similar  conclusion 
■eeaas  to  follow  from  a  letter  of  Hume  in  Burton's  Life,  ii.  461. 

*  A  atory.  was  tcAd  by  Sir  Walter  Scott,  and  is  also  related  in  the 
Bdimhmr^  Reoiew,  of  an  "  unfortunate  rencontre."  arising  out  of  the 
pob&catioQ  of  the  same  letter,  between  Smith  and  Dr  Johnson, 
during  the  visit  of  the  latter  to  Glasgow.  The  same  story  is  given  in 
a  note  in  Wlberforce's  Correspondence,  the  scene  being  somewhat 
vaguely  bid  in  "Scotland."    out  it  cannot  be  true:  for  Johnson 


bishop  W«  Magee  (1766-1831)  for  the  omission  in  subsequent 
editions  of  a  passage  of  the  Moral  Sentiments  which  that  prelate 
had  dted  with  high  commendation  as  among  the  ablest  iUustra- 
tions  of  the  doctrine  of  the  atonement.  Smith  had  omitted 
the  paragraph  in  question  (an  omission  which  had  escaped  notice 
for  twenty  years)  on  the  ground  that  it  was  unnecessary  and  mis- 
placed; but  Matgee  suspected  him  of  having  been  influenced, 
by  deeper  reasons. 

The  greater  part  of  the  two  years  which  followed  the  publica- 
tion of  the  Wealth  of  Nations  Smith  spent  in  London,  enjoying  the 
society  of  eminent  persons,  amongst  whom  were  Gibbon,  Burke, 
Reynolds  and  Topham  Beauderk.  In  1778  he  was  appointed, 
through  the  influence  of  the  duke  of  Bucdeuch,  one  of  the  com- 
missioners of  customs  in  Scotland,  and  in  consequence  of  this 
fixed  his  residence  at  Edinburgh.  His  mother,  now  in  extreme 
old  age,  Uved  with  him,  as  did  also  his  cousin,  Miss  Jane  Douglas, 
who  superintended  his  household.  Much  of  his  now  ample  in- 
come is  believed  to  have  been  spent  in  secret  charities,  and  he 
kept  a  simple  table  at  which,  "  without  the  formality  of  an 
invitation,  he  was  always  happy  to  recdve  his  friends."  "  His 
Sunday  suppers,"  says  M'CuUoch,  "  were  long  celebrated  at 
Edinburgh."  One  of  his  favourite  places  of  resort  in  these  years 
was  a  club  of  which  Dr  Hutton,  Dr  Black,  Dr  Adam  Terguson, 
John  Clerk  the  naval  tactician,  Robert  Adam  the  architect,  as  well 
as  Smith  himself,  were  original  members,  and  to  which  Dugald 
Stewart,  Professor  Playf air  and  other  eminent  men  were  after- 
wards admitted.  Another  source  of  enjoyment  was  his  small  but 
excellent  library;  it  is  still  preserved  in  his  family.*  In  1787  he 
watf  dected  loid  rector  of  the  tmiverdty  of  Glasgow,  an  honour 
which  he  recdved  with  "  heartfdt  joy."  If  we  can  believe  a  note 
in  Wilberforce's  Correspondence,  he  visited  London  in  the  spring  of 
the  same  year,  and  was  introduced  by  Dundas*  to  Pitt,  Wilber* 
force  and  others.  From  the  death  of  his  mother  in  z  784,  and  that 
of  Miss  Douglas  in  1788,  his  health  declined,  and  i^ter  a  painful 
illness  he  died  on  the  17th  of  July  Z79a 

Before  hu  decease  Smith  directed  that  all  his  manuscripts  except 
a  few  selected  essays  should  be  destroyed,  and  they  were  accordingly 
committed  to  the  flames.  Of  the  pieces  preserved  by  his  desire  the 
most  valuable  is  his  tract  on  the  history  of  astronomy,  which  he 
himself  described  as  a  **  fragment  of  a  great  work  " ;  it  was  doubtless 
a  portion  of  the  "  connected  history  of  the  liberal  sciences  and 
elegant  arts  "  which,  we  are  told,  he  had  projected  in  early  life. 
Among  the  papers  destroyed  were  probably,  as  Stewart  suggests, 
the  iKtures  on  natural  religion  and  jurisprudence  which  ^med 
part  of  his  course  at  Glasgow,  and  also  the  lectures  on  riietoric 
which  he  delivered  at  Edinburgh  in  1748.  To  the  latter  Hugh  Blair 
seems  to  refer  when,  in  his  work  on  luiHoric  and  Bdles-LeUres  (1783), 
he  acknowledges  his  obligations  to  a  manuscript  treatise  on  rhetoric 
by  Smith,  part  of  which  its  author  had  shown  to  him  many  years 
before,  ana  which  he  hoped  that  Smith  would  -give  to  the  public. 
Smith  had  promised  at  the  end  of  his  Theory  qjT  Moral  Sentiments 
a  treatise  on  jurisprudence  from  the  historiiiarpoint  of  view. 

As  a  moral  philosopher  Smith  cannot  be.  said  to  have  won  much 
acceptance  for  his  fundamental  doctrine.  This  doctrine  is  that  all 
our  moral  sentiments  arise  from  sympathy,  that  is,  from  the  principle 
of  our  nature  "  which  leads  us  to  enter  mto  the  situations  of  other 
men  and  to  partake  with  them  in  the  passions  which  those  situationa 
have  a  tendency  to  excite."  Our  direct  Mnpathjr  with  the  agent 
in  the  drcumstances  in  which  he  u  placea  gives  rise,  according  to 
this  view,  to  our  notion  of  the  propriety  of  his  action,  whilst  our 
indirect  sympathy  with  those  whom  his  actions  have  benefited  or 
injured  gives  rise  to  our  notions  of  merit  and  demerit  in  the  agent 
himself.  It  seems  justlv  alleged  against  this  system  bjy  Dr  Thomas 
Brown  that  *'  the  moral  sentiments,  the  origin  of  which  it  ascribes 
to  our  secondary  f eelines  of  mere  sympathy,  are  assumed  as  previously 
existing  in  the  original  emotions  with  which  the  secondary  feelings 
are  said  to  be  in  unison."  A  second  objection  urged,  perhaps  with 
less  justice,  against  the  theory  is  that  it  fails  to  account  for  the 

made  hb  tour  in  1773,  whilst  Hume's  death  did  not  take  placx  till 
1776.  Smith  seems  not  to  have  met  Johnson  in  Scotland  at  all. 
It  appears,  however,  from  Boswell's  Life,  under  date  of  39th  April 
1778,  that  Johnson  had  on  one  occasion  quarrelled  with  Smith  at 
Strahan's  liouse,  apparently  in  London;  it  is  clear  that  the 
"  unlucky  altercation  at  Strahan's  must  have  occurred  in  1761  or 
1763,  and  could  have  had  nothing  to  do  irith  the  letter  on  Hume's 
death. 

«  See  Catalotiu  of  the  Library  of  Adam  Smith,  edited  with  notes 
and  introduction,  by  James  Bonar  (1894). 

*'An  interesting  letter  of  Smith  to  Dundas  (ist  November  1779)  on 
free  trade  for  Ireland  is  printed  in  the  Eng.  Hist.  Review,  No.  2. 
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authoritative  character  which  is  fdt  to  be  inherent  in  our  sense  of  right 
and  wrong — for  what  Butler  calls  the  "  supremacy  of  conscience. 

It  Is  on  the  Wealth  cf  Nations  that  Smith's  fame  rests.  Bat 
it  must  at  once  be  said  that  it  is  plainly  contFary  to  fact  to 
represent  him,  as  some  have  done,  as  the  creator  of  pc^tical 
economy.  The  subject  of  sodal  wealth  had  always  ill  some 
degree,  and  increasingly  in  recent  times,  engaged  the  attention  of 
philosophic  minds,  llie  study  had  even  indi^utably  assumed 
a  systematic  character,  and,  from  being  an  assemblage  of  frag- 
mentary disquisitions  on  particular  questions  of  national  interest, 
had  taken  the  form,  notably  in  Turgot's  Eiflexums,  of  an  organ- 
ized body  of  doctrine.  The  truth  is  that  Smith  took  up  the. 
sdence  ivhen  if  wiss  already  considerably  advanced;  and  it  was 
this  very  circumstance  which  enabled  him,  by  the  production 
of  a  flassical  treatise,  to  render  most  of  his  predecessor  obsolete. 
Even  those  who  do  not  fall  into  the  error  of  making  Smith  the 
creator  of  the  sdence,  often  separate  him  too  broadly  from 
Queanay  and  his  followers,  and  represent  the  history  of  modem 
economics  as  consisting  of  the  successive  rise  and  reign  of  diree 
doctrines — the  mercantile,  the  phyaiocratic  and  the  Smithian, 
The  last  two  are,  it  is  true,  at  variance  in  some  even  important 
respects.  But  it  is  evident,  and  Smith  himself  felt,  that  their 
agreements  were  much  more  fundamental  than  their  differences; 
and,  if  we  regard  them  as  historical  forces,  they  must  ^  con- 
sidered as  working  towards  identical  ends.  They  both  urged 
society  towards  the  abolition  of  the  previously  prevailing  in- 
dustrial policy  of  European  governments;  and  their  arguments 
against  that  policy  rested  essentially  on  the  same  grounds. 

The  history  of  economic  opinion  in  modem  times,  down  to  the 
third  decade  of  the  XQth  century,  is,  in  .fact,  strictly  bipartite. 
The  first  stage  is  filled  with  the  mercantile  system,  which  was 
rather  a  practical  policy  than  a  speculative  doctrine,  and  which 
came  into  existence  as  the  ^Mntaneous  growth  of  social  condi- 
tions acting  on  minds  not  trained  to  scientific  habits.  The 
second  stage  is  occupied  with  the  gradual  rise  and  ultimate 
ascendancy  of  another  system  found^l  on  the  idea  of  the  right 
of  the  individual  to  an  unimpeded  sphere  for  the  exercise  of  bis 
economic  activity.  With  the  latter,  which  b  best  designated  as 
the  "system  of  natural  Uberty.."  we  ought  to  associate  the 
memory  of  the  physiocrats  as  well  as  that  of  Smith,  without, 
however,  maintaining  their  services  to  have  been  equal  to.  his. 

The  teaching  of  political  ecomomy  was  associated  in  the 
Scottish  universities  with  that  of  moral  philosophy.  Smith 
conceived  the  entire  subject  he  had  to  treat  in  his  public  lectures 
as  divisible  into  four  heads,  the  first  of  which  was  natural  theo- 
logy, the  second  ethics,  the  third  jurispradence;  whilst  in  the 
fourth  "he  examined  those  political  regulations  which  are 
fotmded  upon  expediency,  and  which  are  calculated  to  increase 
the  riches,  the  power,  and  the  prosperity  of  a  state."  The  hist 
two  branches  of  inquiry  are  regarded  as  forming  but  a  single 
body  of  doctrine  in  the  well-known  passage  Of  the  Theory  of 
Moral  Sentiments  in  which  the  author  promises  to  give  in  another 
discourse  "an  account  of  the  general  principles  of  law  and 
goveminent,  and  of  the  different  revolutions  they  have  undergone 
in  the  different  ages  and  periods  of  sodety,  not  (Jnly  in  what 
concerns  justice,  but  in  what  concerns  police,  revenue  and  arms, 
and  whatever  else  is  the  subject  of  law."  This  shows  how  little 
it  was  Smith's  habit  to  separate  (except  provisionally),  in  his 
conceptions  or  his  researches,  the  economic  phenomena  of 
sodety  from  all  the  rest.  The  words  above  quotttl  have,  indeed, 
been  not  unjustly  described  as  containing  "an  antidpation, 
wonderful  for  his  period,  of  general  sodology." 

There  has  been  much  discussion  on  the  question— What 
b  the  sdentific  method  followed  by  Smith  in  hb  great  work? 
By  some  it  b  considered  to  have  been  purdy  deductive,  a  view 
which  Buckle  has  perhaps  carried  to  the  greatest  extreme. 
He  asserts  that  in  Scotland  the  inductive  method  was  unknown, 
and  that  although  Smith  spent  some  of  the  most  important 
years  of  hb  youth  in  Enf^d,  where  the  inductive  method  was 
supreme,  he  yet  adopted  the  deductive  method  because  it  was 
habitually  followed  in  Scotland.  That  the  inductive  spirit 
exercised  no  influence  on  Scottish  philosophers  b  certainly  not 


true;  Montesquieu,  whose  method  b  essentially  inductive, 
in  Smith's  time  dosdy  studied  by  Smith's  fellow-coantxyinen. 
What  may  justly  be  said  of  SmiUi  b  that  the  deductive  bent 
was  not  the  predominant  character  of  hb  mind,  nor  did  hb  great 
excellence  lie  in  the  "dialectic  skill"  which  Buckle  ascribes 
to  him.  What  strikes  us  most  in  hb  book  b  hb  wide  and  keen 
observation  of  sodal  facts,  and  hb  perpetual  tendency  to  dwdl 
on  these  and  eUdt  their  significance,  instead  of  drawing  condu- 
sions  from  abstract  prindples  by  elaborate  chains  of  reasoning. 

That  Smith  does,  however,  largdy  employ  the  deductive 
method  b  certain;  and  that  method  b  Intimate  when  the 
premises  irom  which  the  deduction  sets  out  are  known  universal 
facta  of  human  nature  and  properties  of  external  objects- 
But  there  b  another  spedes  of  deduction  which,  as  Cliffe 
Leslie  has  shown,  seriously  tainted  the  philosophy  of  Smith— in 
which  .the  premises  are  not  facts  ascertained  by  observation, 
but  the  a  priori  assumptions  which  we  found  in  the  physiocrats. 
In  hb  view.  Nature  has  made  provision  for  social  wellbeing  by 
the  prindple  of  the  human  constitution  which  prompts  every 
man  to  better  hb  condition:  the  individual  aims  only  at  his 
private  gain,  but  b  "  led  by  an  invisible  hand  "  to  promote 
the  public  good;  human  institutions,  by  interfering  with  thb 
prindple  in  the  name  of  the  public  interest,  defeat  their  own 
end;  but,  when  all  systons  of  preference  or  restraint  are  taken 
away,  "the  obvious  and  simple  system  of  natural  liberty 
establishes  itself  of  its  own  accord."  Thb  theory  b,  of  course, 
not  explidtly  presented  by  Smith  as  a  foundation  of  hb  economic 
doctrines,  but  it  b  really  the  secret  substratum  on  which  they 
rest.  Yet,  whibt  such  latent  postulates  warped  hb  view  of  things» 
they  did  not  entirdy  determine  hb  metluKL  Hb  native  bent 
towards  the  study  of  things  as  they  are  preserved  him  from 
extravagances  into  which  many  of  hb  followers  have  fallen. 
But  besides  this,  as  Leslie  has  pointed  out,  the  influence  of 
Montesquieu  tended  to  counterbalance  the  theoretic  pirepos> 
sessions  produced  by  the  doctrine  of  the  jus  naimae.  We 
are  even  informed  that  Smith  himself*  in  hb  later  years  was 
occupied  in  preparing  a  commentary  on  the  Esprit  des  lois.  He 
was  thus  affected  by  two  different  and  tncongraous  systems  d 
thought — one  setting  out  from  an  imaginary  code  of  nature 
intended  for  the  benefit  of  man,  and  leading  to  an  optimistic 
view  of  the  economic  constitution  founded  on  enlightened  sdf- 
interest;  the  other  following  inductive  processes,  and  seeking 
to  explain  the  several  states  in  which  the  human  sodeties  are  found 
exbting,  as  results  of  circumstances  or  institutions  which  have 
been  in  actual  operation.  And  we  find  accordingly  in  hb  g^cat 
work  a  combination  of  inductive  inquiry  with  a  priori  tptca' 
lation  founded  on  the  "  Nature  "  hypothesis. 

Some  have  represented  Smith's  work  as  of  so  loose  a  texture 
and  so  defective  in  arrangement  that  it  may  be  justly  described 
as  consbting  of  a  series  of  knonographs.  But  thb  b  certainly  an 
exaggeration.  The  book,  it  b  tme,  b  not  framed  on  a  rigid 
mould,  nor  b  there  any  parade  of  systematic  divisions  and 
subdivisions.  But,  as  a  body  of  exposition,  it  has  the  real 
unity  which  results  from  a  mode  of  thinking  homogeneous 
throughout  and  the  general  absence  of  such  contradictions 
as  would  arise  from  an  imperfect  digestion  of  the  subject. 

Smith  sets  out  from  the  thought  that  the  annual  labour  of  a  nation 
is  the  source  from  which  it  derives  its  supply  of  the  necessaries  and 
conveniences  of  life.  He  does  not  of  course  contemplate  labour  as  the 
only  factor  in  production;  but  it  has  been  supposed  that  by  empha- 
sizing it  at  the  outset  he  at  once  strikes  the  note  of  difference  between 
himself  on  the  one  hand,  and  both  the  mercantiUsts  and  the  physiocrats 
on  the  other.  The  improvement  in  the  productiveness  oi'latxwr 
depends  largely  on  its  division;  and  he  proceeds  accordingly  to  give 
hb  unrivalled  exposition  of  that  principle,  of  the  grounds  oo  which  it 
rests,  and  of  its  greater  applicability  to  manufactures  than  to  agri- 
culture, in  consequence  ol  which  the  latter  relatively  lags  bdind  in 
the  course  of  economic  development.  The  origin  ol  the  division  of 
labour  he  finds  in  the  propensity  of  human  nature  "  to  truck,  barter 
or  exchanpie  one  thing  tor  another."  He  shows  that  a  certain 
accumulation  of  capitaiis  a  condition  precedent  of  thb  divisaoa,  and 
that  the  d^ree  to  which  it  can  be  earned  is  dependent  on  the  extent 
of  the  market.  When  the  division  of  labour  has  been  established, 
each  member  of  the  sodety  must  have  recourse  to  the  others  for  the 
supply  of  most  of  his  wants;  a  medium  of  exchange  is  thus  found  to 
be  necessary,  and  money  comes  into  use.    The  exchange  of  goods 


SMITH,  ADAM 


257 


each  othor  or  agdiMt  money  nvei  riie  to  the  notion  of  value, 
woffd  has  tvo  roeaniags — that  on  utility,  and  that  of  purchasing 
power;  the  one  may  be  called  value  in  use.  the  other  value  in  ex- 
change.  Meiely  mentioning  the  f<Mmer,  Smith  goes  on  to  study  the 
htter.  What,  be  asks,  b  the  measure  df  value?  what  rnnilates  the 
amount  of  one  thing  which  will  be  given  for  another?  Labour," 
Smith  answers,  "  is  the  real  measure  of  the  exchangeable  value  of  all 
ownrooditiea."  "  Equal  quantities  of  labour  at  all  times  and  places, 
are  of  equal  value  to  the  labourer."  "  Labour  alone,  therefore,  never 
va^ng  in  its  own  value,  is  alone  the  ultimate  and  real  standard  by 
which  the  ^ue  of  all  commodities  can  at  all  times  and  places  be 
estimated  and  compared.  It  is  their  real  ^price;  poney  is  their 
nominal  price  only.  Money,  however,  is  in  men  s  actual  trans- 
actions the  measure  of  value,  as  well  as  the  v^icle  of  exchange;  and 
the precioas  metab  are  best  suited  for  this  function,  as  varying  little 
in  their  own  value  for  periods  of  moderate  length ;  for  distant  times, 
com  is  a  better  standard  of  comparison.  In  relation  to  the  earliest 
aodal  stage,  we  need  consider  nothing  but  the  amount  of  labour 
employed  in  the  production  of  an  article  as  determining  its  ex- 
cfaaiwe  value:  but  in  more  advanced  periods  price  b  complex,  and 
ftmsistt  in  the  most  genera]  case  of  three  elements — ^wages,  profit 
and  rent.  Wi^es  are  the  reward  of  labour.  Profit  arises  as  soon  as 
stock,  beiiv  accumulated  in  the  hands  of  one  penon,  b  employed 
by  him  in  setting  others  to  work,  and  supplying  them  with  matenab 
and  subsistence,  in  order  to  make  a  gam  bv  what  they  produce. 
Rent  arises  as  soon  as  the  land  of  a  country  has  all  become  private 
property:  **  the  landlords,  like  all  other  men,  love  to  reap  where  they 
never  sowed,  and  demand  a  rent  even  for  Its  natural  produce."  In 
every  improved  society,  then,  these  three  elements  enter  more  or  less 
into  the  price  of  the  far  greater  part  of  commodities.  There  is  in 
every  soaety  or  neighbourhood,  an  ordinary  or  average  rate  of  wages 
and  profit  in  every  different  employment  of  labour  suid  stock,  regu- 
lated by  principle  to  be  explained  hereafter,  as  also  an  ordinary  or 
average  rate  of  rent.  These  may  be  called  the  natural  rates  at  the 
time  when  and  the  place  where  they  prevail;  and  the  natural  price  of 
a  commodity  b  what  b  sufficient  to  pay  for  the  rent  of  the  land,  the 
wages  of  the  labour,  and  the  profit  oithe  stock  necessary  for  bringing 
the  commodity  to  market.  The  market  price  may  rise  above  or  fall 
below  the  amount  so  fixed,  being  determined  by  the  proportion 
between  the  quantity  brought  to  market  and  the  demand  of  those 
who  are  willing  to  pay  tm  natural  price.  Towards  the  natural 
price  as  a  centre  the  market-price,  reflated  by  competition,  con- 
stantly gravitates.  Some  commodities,  however,  are  ^ubject  to 
a  monopoly  of  production,  whether  from  the  pecuUstnties^  of  a 
locality  or  from  Segal  privilege:  their  price  b  always  the  highest 
that  can  be  got;  the  naturau  price  ot  other  commodities  is'  the 
hiatst  which  can  be  taken  for  any  lenfcth  of  time  together.  The 
three  component  parts  or  factors  of  price  vary  irith  the  circum- 
stances of  the  society.  The  rate  of  w^es  is  determined  by  a  "  dis- 
pate  **  or  struggle  of  opposite  interests  between  the  employer  and 
the  workman.  A  minimum  rate  is  fixed  by  the  condition  that  they 
must  be  at  least  sufficient  to  enable  a  man  and  hb  wife  to  maintain 
themselves  and,  in  general,  bring  up  a  family.  The  excess  above 
thb  will  depend  on  the  circumstances  of  the  country,  and  the  con- 
sequent demand  for  labour — wages  being  high  when  national  wealth 
b  increasins,  low  when  it  b  oeclinin^.  The  same  circumstances 
determine  the  variation  of  profiu,  but  m  an  opposite  direction;  the 
increase  of  stock,  which  raises  wa^,  tending  to  lower  profit  through 
the  mutual  competition  of  capitalists.  "  The  whole  of  the  advantages 
and  disadvantages  of  the  dinerent  employments  of  bbour  and  stock 
most,  in  the  same  neighbourhood,  be  eitner  perfectly  equal  or  con- 
tinually tending  to  equality  " ;  if  one  had  greatly  the  advantage  over 
Che  otheia,  people  would  crowd  into  it,  and  the  level  would  soon  be 
restored.  Yet  pecuniary  wages  and  profits  are  very  different  in 
different  emf^oyments— either  from  certain  circumstances  affecting 
the  employments,  which  recommend  or  dbparage  them  in^  men's 
notions,  or  from  national  policy,  "  which  nowhere  leaves  things  at 
perfect  liberty."  Here  follows  Smith's  admirable  exposition  of  the 
causes  which  produce  the  inequalities  in  wages  and  profits  just 
referred  to,  a  passage  affording  ample  evidence  of  hb  habits  of  nice 
observation  ol  the  fess  obvious  traits  in  human  nature,  and  also  of 
the  operation  both  of  these  and  of  socbl  institutions  on  economic 
facts.  The  rent  of  land  comes  next  to  be  considered,  as  the  last  of  the 
three  dements  of  price.  Rent  is  a  monopoly  price,  equal,  not  to  what 
the  landlord  could  afford  to  take,  but  to  what  the  farmer  can  afford 
to  give.  "  Such  parts  only  of  the  produce  of  land  can  commonly  be 
brought  to  marut,  of  which  the  ordinary  price  b  sufficient  to 
replace  the  stock  which  must  be  employed  in  bringing  them  thither, 
toeether  with  the  ordinary  profits.  If  tne  ordinary  pnce  b  more  than 
thn.  the  surplus  part  will  naturally  go  to  the  rent  ol  the  land.  If  it  is 
not  more,  tbotigh  the  commodity  may  be  brought  to  market,  it  can 
afford  no  rent  to  the  landlord.  Whether  the  price  is  or  is  not  more 
depends  on  the  demand."  "  Rent,  therefore,  enters  into  the  price  of 
commodities  in  a  different  way  from  wages  and  profits.  High  or  low 
wages  and  profit  are  the  causes  of  high  or  k>w  price ;  high  or  low  rent 
b  the  effect  of  it." 

Rent,  wages  andprofiU,  as  they  are  the  elements  of  price,  are  also 
the  constituents  of  income;  and  the  three  ereat  orders  of  every 
dvilixcd  society,  from  whose  revenues  that  oT  every  other  order  is 
ttltamatdy  derived,  are  the  laiidk>rda,  the  labourers  and  the  capiul- 


ists.  The  relation  of  the  Interests  of  these  three  classes  to  those  of 
society  at  large  b  different.  The  interest  of  the  landlord  always 
coincides  with  the  general  interest:  whatever  promotes  or  obstructs 
the  one  has  the  same  effect  on  the  other.  So  abo  does  that  of  the 
labourer:  when  the  wealth  of  the  nation  b  progressive,  hb  wages 
are  high ;  they  are  low  when  it  b  stationary  or  retrogresave.  "  The 
interest  of  the  third  order  has  not  the  same  connexion  with  the 
general  interest  of  the  society  as  that  of  the  other  two;  ...  it  is 
always  in  some  respects  different  from  and  opposite  to  that  of  the 
publw:." 

The  subject  of  the  second  book  b  "the  nature,  accumulation 
and  improvement  of  stock."  A  man's  whole  stock  consists  of  two 
portions — that  which  b  reserved  for  hb  immedbte  consumption, 
and  that  which  b  employed  so  as  to  yield  a  revenue  to  its  owner. 
Thb  btter.  which  b  hb  caiMtal,"  b  divisible  into  the  two  cbsses 
of  "  fixed  and  "  circulating."  The  first  is  such  as  yields  a  profit 
without  passing  into  other  hands.  The  second  consists  of  such 
goods,  raised,  manufactured  or  purchased,  as  are  sold  for  a  profit 
and  replaced  by  other  goods;  Ihb  sort  of  capital  b  therefore  con- 
stantly going  from  and  returning  to  the  hands  of  its  owner.  The 
whole  capital  of  a  society  falls  under  the  same  two  heads.  Its 
fixed  capital  consists  chiefly  of  (i)  machines,  (2)  building  which 
are  the  means  of  procurins;  a  revenue,  (3)  agricultural  improve- 
ments and  (4)  the  acquired  and  useful  abilities'of  all  members  of 
the  society  (since  sometimes  known  as  "  personal  capital  ").  Its 
circulating  capital  b  also  composed  of  four  parts — (i)  money,  (2} 
provbions  in  the  hands  of  the  dealers,  (3)  materials  and  (4}  com- 
pleted work  in  the  hands  of  the  manufacturer  or  merchant.  Next 
comes  the  dbtinction  of  the  gross  national  revenue  from  the  net — 
the  first  being  the  whole  produce  of  the  land  and  labour  of  a  country, 
the  second  wnat  remains  after  deducting  the  expense  of  maintaining 
the  fixed  capital  of  the  country  and  that  part  <^  lU  circulating  capit^ 
which  consists  of  money.  Money,  "  the  great  wheel  of  circulation," 
is  alto^ther  different  from  the  goods  which  are  circulated  by  means 
of  it;  It  is  a  costly  instrument  by  means  of  which  all  that  each 
individual  receives  b  distributed  to  him;  and  the  expenditure 
required,  first  to  provide  it,  and  afterwards  to  maintain  it,  is  a 
deduction  from  the  net  revenue  of  the  society.  In  development  of 
thb  consideration,  Smith  goes  on  to  explain  the  gain  to  the  com- 
munity arising  from  the  substitution  of  paper  money  for  that  com- 
posed of  the  precious  metals;  and  here  occurs  the  remarkable 
illustration  in  which  the  use  of  gold  and  silver  money  b  compared  to 
a  highway  on  the  eround,  that  of  paper  money  to  a  wagon  way 
through  the  air.  In  proceeding  to  consider  the  accumulatbn  of 
capital,  he  b  led  to  the  distinction  between  productive  and  unpro- 
ductive labour — the  former  being  that  which  is  fixed  or  realized  in 
a  particular  object  or  vendible  article,  the  latter  that  which  b  not 
so  realized.  The  former  is  exemplified  in  the  labour  of  the  manu- 
facturing workman,  the  btter  in  that  of  the  menbl  servant.  A 
broad  line  of  demaccation  is  thus  drawn  between  the  labour  which 
results  in  commodities  or  increased  value  of  commodities,  and  that 
which  does  no  more  than  render  services:  the  former  is  productive, 
the  btter  unproductive.  "  Productive  "  ia  by  no  means  equivalent 
to  "  useful  "•:  the  labours  of  the  magistrate,  the  soldier,  the  church- 
man, bwyer  and  physician,  -are,  in  Smith's  sense,  unproductive. 
Productive  bbourers  alone  are  employed  out  of  capital:  unpro- 
ductive labourers,  as  well  as  those  who  do  not  bbour  at  all,^  are  all 
maintained  by  revenue.  In  advancing  industrbl  communities,  the 
portion  of  annual  produce  set  apart  as  capital,  bears  an  increasing 
proportion  to  that  which  b  immedbtely^  destined  to  constitute  a 
revenue,  either  as  rent  or  as  profit.  Parsimony  b  the  source  of  the 
increase  of  capital;  by  augmenting  the  fund  devoted  to  the  main- 
tenance of  productive  nanos,  it  puts  in  motion  an  additional  quantity 
of  industry,  which  adds  to  the  value  of  the  annual  produce.  What 
is  annually  saved  b  as  resularly  consumed  as  what  is  spent,  but  by  a 
different  set  of  persons,  by  productive  bbourers  instead  of  idlers  or 
unproductive  bbourers;  and  the  former  reproduce  with  a  profit 
the  value  of  their  consumption.  The  prodigal,  encroaching  on  his 
capital,  diminishes,  as  far  as  in  him  lies,  the  amount  of  productive 
bbour,  and  so  the  wealth  of  the  country;  nor  is  this  result  affected 
by  his  expenditure  being  on  home-made,  as  distinct  from  foreign 
commodities.  Every  prodigal,  therefore,  is  a  public  enemy;  every 
frugal  man  a  public  benefactor.  The  only  mode  of  increasing  the 
annual  produce  of  the  land  and  bbour  is  to  increase  either  the  number 
of  productive  labourers  or  the  productive  powers  of  those  labourers. 
Either  process  will  in  general  require  additional  capital,  the  former 
to  maintain  the  new  bbourers,  the  btter  to  provide  improved 
machinery  or  to  enable  the  employer  to  introduce  a  more  complete 
division  of  bbour.  In  what  are  commonly  called  loans  of  money, 
it  is  not  really  the  money,  but  the  money's  worth,  that  the  borrower 
wants;  and  the  lender  really  assigns  to  him  the  right  to  a  certaiv 
portion  of  the  annual  produce  of  the  bnd  and  bbour  of  the  country. 
As  the  general  capital  of  a  country  increases,  so  also  does  the  par- 
ticubr  portion  of  it  from  which  the  possessors  wish  to  derive  a 
revenue  without  being  at  the  trouble  of  employing  it  themselves, 
and,  as  the  quantity  of  stock  thus  available  for  loans  is  augmented, 
the  interest  diminbhes,  not  merely  "  from  the  general  causes  which 
make  the  market  price  of  things  commonly  diminish  as  their  quantity 
increases,"  but  because,  with  the  increase  of  capital,  "  it  becomes 
gradually  more  and  more  difficult  to    find  within  the  country  a 
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n  dianvnt  cajMrnk,  ud  ■  lowcrinc  of  pnfiti, 

ih  th*  pries  vbicb  cao  bs  pud  lor  Iba  lue  at 

^,._,  jc  in  otba  vonli  Ibe  nu  of  intenn.  It  wu  fonicriy 
vraofly  wppoiH],  lad  even  Locke  ud  MonioquMi  did  not  «pa 
Ihu  smr,  tluL  the  [ill  iA  Ibc  nlncof  tlKi  pitdow  namb  conKiiinl 
on  ibe'diKovBy  of  the  Aucfkan  mina  wu  ihc  ml  twiH  n)  iba 
ietwral  lowerinf  of  the  nte  of  Inlcrtat  In  Eurape.  But  tliU  view, 
ureadf  refuted  by  Hune,  k  mmh  isefl  tD  bo  erroacoue.  "  In  lome 
couotna  ibe  iotent  of  DDDey  in  been  pnhibiud  by  lev.  But. 
11  wDeibiDg  cui  ewtywhctt  b*  mede  by  tbs  uee  of  nonev,  khiw- 
thine  miiht  evei)^)i«i  to  be  pud  Cor  tbe  ine  o(  It,"  aod  willin 
facCM  iwl  lor  It;  ud  tbe  pRHubtciaa  win  only  heigbten  tbe  evil 
of  usicy  br  iDcneeiiig  tbe  riik  to  Ibe  lender.  Tbe  lejal  nte  thould 
be  a  very  uttk  ebombe  lomt  ourlBt  nie;  nber  people  wilt  then 
be  prffcn«d  *•  boTTQwenlo  pndiEiili  end  projectorh  who  at  a  higher 
legal  late  would  bava  an  advantage  over  them,  being  alone  willing 
to  offer  that  hizher  nte. 

A*  to  the  dinermt  enploymenti  ol  capital,  tbe  quantity  ol  pro- 
ductive lebour  put  in  DodoD  by  an  equal  amouat  variee  extremely 
according  aa  that  amouat  b  eoiplayed — (1)  ia  the  ImpRnrenieDI  ol 
hinde,  ramee  or  fitheriea.  (1)  In  aiaBulBctmi.  (J)  ia  whcliiill  oc 
(4>  retail  trade,  laa^iicuubre  "  Natun  laboora  alone  with  ■>*>■** 
and  not  only  the  capital  of  the  laniier  ia  reproduced  with  hii  pA- 
fite,  but  alio  the  icnt  al  tbe  lindlocd.  It  u  Ibeiefon  the  aaploy- 
ment  of  a  given  c^iital  which  ia  Boet  advantageoui  to  lOcicly. 
Next  in  older  cone  manulictuni  then  whokaale  mde— Cut  the 
home  trade,  aecoadly  the  lore^n  trade  of  CDUunption.  laat  tbe 
canyiag  tradb  All  che«  cmploymeAt 
only  aJvaaugfoqr   *-"'  "^- — '^'   — 

These  fim  nn>  bookt 

'~     "     ■"■  'hebrevi^here 

vuul  it  the  dlaciii^aaacf  moR  moovn 
i  In  a  great  mcaiun  revolved, 
le  iBtB  eeatury  wefe  often  deedtute 

oE  the  hiiioricai  spirii.  which  waa  00  part  of  the  eadowmeot  Deeded 
lor  their  principal  aocial  office  But  iome  of  tlie  Doet  endneiit  of 
tbem,  HpedaUy  ia  Scotland,  idkowed  a  marked  capacity  and  pn- 
dileclicni  [qc  hiatorical  aludiei.  Smith  wan  amoog  Uie  btter;  Karl 
Knica  and  othara  juitly  Tcmaric  oa  the  masterly  ahetchea  «  ihia 
kind  which  occur  lo  the  WtaUk  ef  Nalitiu.  Tbe  Icnceit  and  moat 
^borate  of  Hhk  occupiei  Ibe  third  book:  it  ii  an  aooount  of  Ifat 
course  lollcwed  by  the  naticma  ol  modero  Eiizope  in  the  iucccadva 
davelopmcDt  of  tbe  levrnl  lonna  of  iaduatry.  It  affordi  a  cuiioua 
nample  of  the  effect  of  doctrinal  crtoaMeasimu  in  obacuring  the 
lEsulta  of  binorical  inquiiy.  Whilu  Be  correctly  describee  the 
Eumpean  movcmeal  of  industry,  and  esplaias  It  aa  azidng  out  of 
adequatr  sociai  cauiea,  lie  yct^  In  1^*^*^"*^  with  the  absohzta 
""'ndplea  which  tainiBd  bia  jAdoeophy,  protesta  agaiHt  it  aa  la- 

.!_  I !^j,  of  the  "  nuiual  order  of  tlungs."    Fitit 

' 1,   ItMfy  foirigD 

i"uBaatufalanai 


beiaie  Ibe  time  of  Smi£!He  believedihll  to  kuk  fv  the 
tion  of  Inedoin  of  foreign  trade  io  Great  Britain  would  have  t 
"  u  abaurd  a>  to  expect  that  an  Oceaaa  or  Utopia  should  be  a 
lishcd  in  It."     His  tcuching  on  the  aubiect  Is  not  altogether  — 
qualitedibut.oB  the  irtiole,  with  lemect  le  eachaiwes  ol  every  kind, 
where  economic  BotivwakiBeeBltT^mic*  is  In  Svourr" — >— 
He  has  regard,  bowenr.  to  political  as  well  aa . 

"    igation  Act  to  have  been  "  perhaps 
*^      ■    ■         ■  "     ■    d."    WMst 


object! 


importance  than 

. ■  Ibe  Navigation  Act  to  haw  been  "  — "■ — 

«  all  the  GomrDerdiT  regulations  of  England.' 


hibt  itwDuM  "aflonia  aufficienl  advantage" 
to  tbedomesdcwerthsfoniinmanuiactuier.  This  ia,  perhaps,  his 
most  marked  deviatioa  Item  the  rigour  ol  principle :  it  was  doubtless 
a  (oncessian  to  popular  opinkm  with  a  view  to  an  attainable  practical 
improvement  Tbe  wisdom  ol  letaliation  in  order  to  procure  the 
repeal  of  lurii  dutica  or  prohitritions  Imposed  by  forego  tovem- 
menu  depends,  he  laya,  aTtocether  on  the  lifccUhood  of  its  success  In 
eflectiog  Ibe  ol^ect  aimed  at.  oat  he  doea  not  conceal  his  contempt  lor 
the  practice  of  nich  ape^ciila.  The  totoration  of  fictdom  in  any 
nunuractuie  when  it  has  grown  tocoawkiabledimaisiDas  by  means 

brmighl  about  only  by  degieea  and  idth  dieumipection— Iho'ugh 
the  amouni  ol  evil  wbidi  would  be  caused  by  the  immediat*  (bolitvHi 
of  Ihedunea  is,  in  hia  apinion,  conmaaly  eicaggeiated  The  case  In 
which  J,  S.  Mil]  juidbed  protection — that,  aamely.  In  which  an 
indiiitry  well  adapted  to  a  countiy  is  kept  down  by  the  acquired 


proving  the  iinnisaliHi  of  temporary  monopefies  to  }ocA1.stock  eem- 
paaiea  undertaldaf  risky  eaterprises  "  ol  which  the  public  is  alter' 
wards  to  nap  tbe  benefit."^ 
He  is  less  absolute  in  his  doctrine  of  govemnKntal  noo- interference 
'       '  ' '     '     'in  uTh  book  Ihe  '-  eipenses  ol  ihc 


the  function  of  the 

pubtic  iasdlutiana  and  public  works  which,  though  advantageous  to 
the  society,  could  aot  rqiay.  and  tfateefoee  akust  aot  be  throva  upon, 
JruUviduab  or  smaN  groupa  of  ladividBalL  He  reraarks  in  a  just 
historical  spirit  that  the  psforiBBBCc  ol  thearfunctiau  leqaiies  very 
tfiflereBI  dtgrm  of  expense  In  the  (Oflerent  periods  ol  society. 
Besides  llulnstitutioiu  ar-" •-  ' -^■"  ' "--  -'-' ' 


ind  works  Intended  for  public  defent 

•'■"  iikl  tboee  required  for  ladlitating  tbe 
"■'' —  ->.—  necessary  lor  promoting 


__ liaiionoE 

instruction  ol  the  people.    He  thinks  Iht 
li  nmnriety  not  only  facllilate  and  encour^Kv,  uui  cv, 
the  whole  body  of  the  people,  the  acquisiiior 


cal  skle  with  Ihe 


■BiiSir  r 

^'ran"lD  m'cuUcSiV  Roger^s,  Shield  Nicholwo't  and  Cionan's 
lirlons  ol  that  srorki  Rc«ers's  ffiiUricil  Clnaiaf!  (iWq);  tbe 
"  Smilh  "  in  Coquelin  and  Cuilliumin's  Dit4Umtivn  ii  Fl 


ncmit  potiliqut',  Bai 
Cuiii  lo  llir  Slady  l/ 


!?<^;-'J 


u  of  Adam  Snilh;  > 


d  Cossa's 


Ihe  Tanff  ProMem.'     _ 

Aihlry'a  StUn  Ckaflirl  lutd  PtlUfa  from 


r  PnleiaDr  W. 

■     --"■■ial 
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SHITR,  ALBERT  RICHARD  (1816-1860),  English  author  and 
public  entertainer,  was  bom  at  Cbertsey,  Surrey,  on  the  34th  of 
May  1816.  He  studied  medicine  in  Paris,  and  his  first  literary 
effort  was  an  account  of  bis  life  there,  which  appeared  in  the 
Mirror,  He  gradually  relinquished  his  medical  work  for  light 
literature.  Though  a  journalist  rather  than  a  literary  figure, 
he  was  one  of  the  most  p<^u]ar  men  of  his  time,  and  a  £ivourite 
hunaorist  in  the  vein  of  humour  then  in  vogue.  He  was  one 
of  the  eariy  contributors  to  Punch  and  was  also  a  regular  contri- 
butes to  BaUley's  MisceUany,  in  whose  pages  his  fiirst  and  best 
book.  The  Adventures  of  Mr  Ledbury,  appeared  in  1843.  His 
other  books  «vere,  Christopher.  Tadpole  (1848),  issued  in  monthly 
parts,  Pottleton's  Legacy  (1849),  and  a  series  of  so-called  natural 
histories.  The  Gent,  The  Ballet  Girl,  The  Idler  upon  Town  and 
The  Flirt.  Albert  Smith  also  wrote  extravaganzas  and  adapted 
some  of  Charles  Dickens's  stories  for  the  stage.  He  founded  and 
edited  a  monthly  magazine  called  The  Man  in  the  Moon,  from 
1847  to  1849.  In  185X  he  ascended  Mont  Blanc,  and  the  year 
after  produced  at  the  Egyptian  Hall  the  descriptive  entertain- 
ment, which  he  called  "  Mont  Blanc,"  describing  the  ascent  of 
the  mountain  and  the  Englishman  abroad.  This  success  was 
followed  by  other  entertainments  of  the  kind,  among  them 
"  China.'*  Smith  married  in  1859  a  daughter  of  Robert  Keeley, 
the  comedian.  He  died  in  Fulham,  London,  on  the  33rd  of 
May  i860.  Smith  received  great  help  from  his  brother,  Arthur 
W.  W.  Smith  (1825-1861),  who  had  also  been  educated  for 
medicine.  He  managed  the  entertainments  at  the  Egyptian 
Hall  from  1852  to  x86a  He  also  planned  Charles  Didcens's 
readings  in  1858,  and  made  arrangements  for  a  second  series, 
but  died  before  they  were  completed. 

SMITH,  AliBXANDER  (1830-1867),  Scottish  poet,  son  of  a 
lace-designer,  was  born  at  Kilmarnock  on  the  3xst  of  December 
X8301.  His  parents  being  too  poor  to  send  him  to  college,  he  was 
placed  in  a  Uncn  factory  to  follow  his  father's  trade  of  a  pattern 
designer.  His  early  poems  appeared  in  the  Glasgow  Citizen, 
in  whose  editor,  James  Hedderwick,  he  found  a  sympathizing 
and  appreciative  friend.  A  Life  Drama  and  other  Poems  (1853) 
was  a  work  of  promise,  ran  through  several  editions,  and  gained 
Smith  the  appointment  of  secretary  to  Edinburgh  University 
in  1854.  As  a  poet  he  was  one  of  the  leading  representatives 
of  what  was  called  the  "  Spasmodic  "  School,  now  fallen  into 
oblivion.  Smith,  P.  J.  Bailey  and  Sydney  Dobell  were  satirized 
by  W.  £.  Aytoim  in  1854  in  Firmilian:  a  Spasmodic  Tragedy. 
In  the  same  year  Sydney  Dobell  came  to  Edinburgh,  and  an 
acquaintance^ip  at  once  sprang  up  between  the  two,  which 
restilted  in  their  collaboration  in  a  book  of  War  Sonnets  (1855), 
inspired  by  the  Crimean  War.  After  publishing  City  Poems 
(1857)  and  Edwin  of  Deira  (1861),  a  Northumbrian  epic  poem, 
Smith  turned  his  attention  to  prose,  and  published  Dreamthorp: 
Essays  written  in  the  Country  (1863)  and  A  Summer  inShye. 
His  last  work  was  an  experiment  in  fiction,  Alfred  Hagart's 
Household  (1866),  which  ran  first  through  Good  Words,  He 
died  on  the  sth  of  January  1867. 

A  memoir  of  Smith  by  P..  P.  Alexander  was  prefixed  to  a  volume 
entitlied  Last  Leases. 

SMITH,  ANDREW  JACKSON  (181 5-1897),  American  soldier, 
was  bom  in  Bucks  county,  Pennsylvania,  on  the  a8th  of  April 
1815  and  graduated  at  West  Point  in  1838.  He  was  engaged  on 
active  service  on  the  south-west  frontier  and  in  Mexico,  and 
afterwards  in  Indian  warfare  in  Washington  and  Oregon  terri- 
tories, becoming  first  lieutenant  in  1845,  captain  in  1847,  and 
major  in  z86x.  In  the  latter  year,  on  the  outbreak  of  the  Civil 
War,  he  became  a  colonel  of  volunteer  cavalry  in  the  Federal 
army,  rising  early  in  x86a  to  the  rank  of  brigadier-general 
U.S.V.,  and  to  the  chief  command  of  the  cavalry  in  the  Missouri 
department.  Assigned  afterwards  to  the  Army  of  the  Tennessee, 
he  took  part  in  the  fifst  attack  on  Vicksburg  and  the  capture  of 
Arkansas  Post,  and  commanded  a  division  of  the  XIII.  corps  in 
the  final  V'^icksburg  campaign.  Later  he  led  a  division  of  the 
XVI.  corps  in  the  Red  River  expedition  of  Gen.  N.  P.  Banks,  and 
received  the  brevet  of  colonel  for  his  services  at  the  action  of 
Pkaaaot  Will    In  May  1864  he  became  lieutenant-colonel  U.SJV. 


and  major-general  U.^.V.,  and  during  the  greater  part  of  the 
year  was  employed  in  Missouri  against  the  Confederate  general 
Sterling  Price.  Thence  he  was  summoned  to  join  forces  with 
G.  H.  Thomas  at  Nashville,  then  threatened  by  the  advance  of 
Gen.  J.  B.  Hood.  He  bore  a  conspicuous  share  in  the  crowning 
victory  of  Nashville  (q.v),  after  which  he  commanded  the  XVI. 
corps  in  the  final  campaign  in  the  South.  Just  before  the  close  of 
the  war  he  was  breveted  iQrigadier-general  U.S.A.  for  his  services 
at  the  action  of  Tupelo,  Mississippi,  and  nuijor-general  y.S.A. 
for  Nashville.  He  resigned  his  volunteer  commission  in  z866  and 
became  colonel  of  the  7th  U.S.  Cavalry.  In  1869,  however,  he 
resigned  in  order  to  become  postmaster  of  St  Louis,  where  he 
died  on  the  30th  of  January  X897. 

SMITH,  CHARLES  EMORY  (i84>-i9o8),  American  journalist 
and  political  leader,  was  bom  in  Mansfield,  Connecticut,  on  the 
x8th  of  February  1842.  In  1849  his  family  removed  to  Albany, 
New  York,  where  he  attended  the  public  schools  and  the  Albany 
Academy.  He  graduated  at  Union  College  in  x86x ,  was  a  recruit- 
ing officer  on  the  staff  of  General  John  F.  Rathbone  (181^x901) 
in  X86X-1862,  taught  in  the  Albany  Academy  in  X863-X865,  and 
was  editor  of  the  Albany  Express  in  1865-1870;  joined  the  staff 
of  the  Albany  Journal  in  1870,  and  was  editor-in-chief  of  this 
paper  from  1876  to  x88o.  In  187^x980  he  was  a  regent  of  the 
University  of  the  State  of  New  York.  From  x88o  until  his 
death  he  was  editor  and  part  proprietor  of  the  Philadelphia  Press. 
He  was  active  as  a  Republican  in  state  and  national  politics; 
was  chairman  of  the  Committee  on  Resolutions  of  the  New 
York  State  Republican  Conventions  from  1874  to  1880  (excepting 
1877),  and  was  president  of  the  convention  of  X879;  and  was  a 
delegate  to  several  National  Republican  Conventions,  drafting 
much  of  the  Republican  platforms  of  1876  and  1896.  In  1890- 
1892  he  was  United  States  minister  to  Russia,  and  during  that 
period  had  charge  of  distributing  among  the  Russian  famine 
sufferers  more  than  $100,000  in  money,  and  five  shiploads  of 
food.  He  was  postmaster-general  in  the  cabinet  of  Presidents 
McKinley  and  Roosevelt  from  April  1898  until  January  X903,  and 
did  much  to  develop  the  rural  free  delivery  system.  He  died  in 
Philadelphia  on  the  iQth  of  January  1908. 

SMITH,  CHARLES  FERGUSON  (1807-1862),  American  soldier, 
graduated  from  West  Point  Academy  in  X825,  and  a  few  years 
later  became  an  instructor  there,  rising  eventually  to  be  com- 
mandant. As  a  battalion  commander  he  distingubhed  himself 
at  the  Mexican  War,  at  Palo  Alto,  Resaca,  Monterey  and 
Churubusco.  He  commanded  the  Red  River  expedition  of  1856, 
and  served  under  Albert  Sidney  Johnston  in  Utah  (1857-1860). 
On  the  outbreak  of  the  Civil  War  in  x86i  he  accepted  a  commis- 
sion as  brigadier-general  of  Union  volunteers,  and  found  himself 
under  the  command  of  Grant,  who  had  been  his  pupil  at  West 
Point.  This  difficult  situation  was  made  easy  by  Smith's 
loyalty  to  his  young  chief,  and  the  old  soldier  led  his  division 
of  raw  volunteers  with  success  at  Fort  Donelson.  His  ripe 
experience,  dignity,  and  unselfish  character  made  him  Grant's 
mainstay  in  the  early  days.  He  went  up  the  Tennessee  with  the 
first  expedition,  but  at  Savannah^  Tennessee,  met  with  a  serious 
accident.  His  senior  brigadier  led  his  division  at  the  battle  of 
Shiloh  and  he  died  on  April  25,  1862.  The  early  close  of  his 
career  in  high  command  deprived  the  Union  army  of  one  of  its 
best  leaders,  and  his  absence  was  nowhere  more  felt  than  on  the 
battlefield  of  Shiloh,  where  the  Federals  paid  heavily  for  the 
inexperience  of  their  generals.  A  month  before  his  death  he  had 
been  made  major-general  of  volunteers. 

SMITH,  CHARLOTTE  (174^1806),  English  novelist  and  poet, 
eldest  daughter  of  Nicholas  Turner  of  Stoke  House,  Surrey,  was 
bom  in  London  on  the  4th  of  May  1749.  She  left  school  when 
she  was  twelve  years  old  to  enter  society.  She  married  in  1765 
Benjamin  Smith,  son  of  a  merchant  who  was  a  director  of  the 
East  India  Company.  They  lived  at  first  with  her  fathcr-in-Iaw, 
who  thought  highly  of  her  business  abilities,  and  wished  to  keep 
her  with  him;  but  in  1774  Charlotte  and  her  husband  went  to 
live  in  Hampshire.  The  elder  Smith  died  in  1776,  leaving  a  com- 
plicated will,  and  six  years  later  Benjamin  Smith  was  imprisoned 
for  debt.   Charlotte  ^miith's  first  publication  was  Elegiac  SonneU 
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and  other  Essays  (1784),  dedicated  by  pennisaion  to  William 
Hayley,  and  printed  at  her  own  expense.  For  some  months  Mrs 
Smith  and  her  family  lived  in  a  tumble-down  ch&teau  near  Dieppe, 
where  she  produced  a  translation  of  Manan  Lescaul  (1785)  and  a 
Romance  of  Real  Life  (1786),  borrowed  from  Les  Causes  CiUbres, 
On  her  return  to  England  Mrs  Smith  carried  out  a  friendly 
separation  between  herself  and  her  husband,  and  thenceforward 
devoted  herself  to  novel  writing.  Her  chief  works  are: — 
Emmdine,  or  the  Orphan  of  the  Castle  (1788);  Cdestina  (1792); 
DesnUmd  (1792);  The  Old  Manor  House  (1793);  The  Young 
Philosopher  (1798);  and  Conversations  introducing  Poetry  (1804). 
She  died  at  TUford,  near  Famham,  Surrey,  on  the  28th  of 
October  1806.  She  had  twelve  children,  one  of  whom,  Lionel 
(1778-1843),  rose  to  the  rank  of  lieutenant-general  in  the  army. 
He  became  K.C.B.  in  1832  and  from  1833  to  1839  was  governor 
of  the  Windward  and  Leeward  Islands. 

Charlotte  Smith's  novels  were  highly  praised  by  her  contcm- 

B>rarie9  and  are  still  noticeable  for  their  ease  and  grace  of  stvlc. 
ayley  said  that  Entmdine,  considering  the  situation  of  the  autnor, 
was  the  most  wonderful  production  ne  had  ever  seen,  and  not 
inferior  to  any  book  in  that  fascinating  species  of  composition 
(Nichols,  lUustratioHS  of  Literature,  vii.  708).  The  best  account  of 
Mrs  Smith  is  by  Sir  Walter  Scott,  and  is  based  on  material  supplied 
by  her  sister,  Mrs  Dorset,  with  a  detailed  criticism  of  her  work  by 
Scott  (Misc.  Prose  Works,  1841,  i.  348-3^9).  Chariotte  Smith  is 
best  remembered  by  her  charming  poems  lor  children. 

SMITH,  COLVIN  (1795-1875),  Scottish  portrait-painter,  was 
bom  at  Brechin,  Scotland,  in  1795.  He  studied  in  London  in 
the  schools  of  the  Royal  Academy  and  worked  in  NoUekens's 
studio.  He  then  proceeded  to  Italy,  where  he  executed  some 
fine  copies  from  Titian;  and  at  Antwerp  he  made  studies  from 
the  works  of  Rubens.  Returning  to  Scotland  in  1827,  he  settled 
in  Edinburgh,  occupying  the  house  and  studio  which  had  formerly 
belonged  to  Raebum.  Soon  he  attained  a  wide  practice  as  a 
portrait-painter,  and  among  his  sitters  were  Lord  Jeffrey,  Henry 
Mackenzie,  author  of  The  Man  of  Feding^  and  many  of  the  most 
celebrated  Scotsmen  of  the  time.  His  portrait  of  Sir  Walter 
Scott  was  so  popular  that  he  executed  some  twenty  replicas 
of  it,  for  seven  of  which  he  received  fresh  sittings.  His  works  are 
distinguished  by  excellent  draftsmanship,  by  directness  and 
simplicity  of  treatment,  and  by  well-marked  individuality.  He 
died  in  Edinburgh  on  the  21st  of  July  1875. 

SMITH,  EDMUND  KIRBY  (1824-1893),  Confederate  general 
in  the  American  Civil  War,  was  the  son  of  Joseph  Lee  Smith 
(i 776-1846),  an  American  lawyer  and  soldier,  who  served  with 
credit  in  the  War  of  18x2  and  rose  to  the  rank  of  colonel  U.S.A. 
His  elder  brother,  Ephraim  Kirby  Smith  (1807-1847),  also  a 
soldier,  fell  at  Molino  del  Rey;  and  Jc^eph  Lee  Kirby  Smith, 
Ephraim's  son,  who  took  the  Federal  side  in  the  Civil  War,  was 
mortally  wounded  at  the  battle  of  Corinth,  having  at  the  age  of 
twenty-six  attained  the  rank  of  brevet-colonel  U.S.A.  Edmund 
Kirby  Smith  was  bom  at  St  Augustine,  Fla.,  on  the  i6th  of 
May  1824,  and  graduated  at  West  Point  in  1845,  being  assigned 
to  the  infantry.  In  the  Mexican  War  he  was  breveted  first 
lieutenant,  and  captain  for  gallantry  at  Vera  Cruz  and  Cerro 
Gordo  and  at  Contreras-Chumbusco.  He  was  assistant  pro- 
fessor of  mathematics  at  West  Point  from  1849  to  1852  and 
was  later  engaged  in  Indian  warfare  on  the  Texas  frontier.  In 
1 86 1  be  attained  the  rank  of  major.  When  Florida  seceded  he 
resigned  his  army  commission  and  entered  the  Confederate  service 
as  a  lieutenant-colonel.  He  was  made  a  brigadier-general  on 
the  17th  of  June  1861,  and  was  wounded  at  the  battle  of  Bull 
Run  {q.v.).  In  command  of  the  Confederate  forces  in  the  Cumber- 
land Gap  region  Kirby  Smith  took  part  in  General  Bragg's 
invasion  of  Kentucky  in  the  autumn  of  1862,  and  inflicted  upon 
the  Federal  forces  a  severe  defeat  at  Richmond,  Ky.,  on  the 
30th  of  August;  and  was  present  at  the  battles  of  Perryville 
and  Murfreesboro  (Stone  River).  From  February  1863  to  the 
fall  of  the  Confederacy  he  was  in  command  of  the  trans-Missis- 
sippi department,  and  was  successful  in  making  this  section  of 
the  Confederacy  (isolated  from  the  rest  by  the  fall  of  Vicksburg) 
self-supporting.  He  instituted  a  regular  system  of  blockade- 
running,  and  met  and  defeated  the  Red  River  expedition  under 


General  N.  P.  Banks  in  1864.  Kirby  Smith  and  his  troops 
surrendered  on  the  26th  of  May  1865,  being  the  last  armed  forces 
of  the  Confederate  States  to  do  so.  After  the  war,  he  was  fronx 
z866  to  1868  president  of  the  Atlantic  and  Pacific  Telegraph 
company,  from  1868  to  1870  president  of  the  Western  Military 
Academy,  from  X870  to  1875  chancellor  of  the  university  of 
Nashville,  and  from  1875  to  his  death  professor  of  mathematics 
at  the  university  of  the  South,  Sewanee,  Tennessee.  He  died  at 
Sewanee  on  the  28th  of  March  1893. 

SMITH.  FRANCIS  HOPKINSON  (1838-  ),  Amecicaii 
author;  artist  and  engineer,  was  bom  in  Baltimore,  Maryland, 
on  the  23ni  of  October  1838,  a  descendant  of  Francis  Hopkinson, 
one  of  the  signers  dt  the  Declaration  of  Independence.  He 
became  a  contractor  in  New  York  City  and  did  much  work  for 
the  Federal  government,  including  the  stone  ice-breaker  at 
Bridgeport,  Connecticut,  the  jetties  at  the  mouth  of  the  Con- 
necticut river,  the  foundation  for  the  Bartholdi  Statue  of  Liberty 
in  New  York  harbour,  the  Race  Rock  Lighthouse  off  New  London, 
Conn.,  and  many  life-saving  stations.  His  vacations  were  spent 
sketching  in  the  White  Mountains,  in  Cuba,  in  Mexico,  and 
afterwards  in  Venice,  Constantinople  and  Holland.  He  pub- 
lished various  volumes  of  travel,  illustrated  by  himself;  they 
include  Old  Lines  in  New  Black  and  White  (1885);  WO-Wom 
Roads  (1886);  A  WhiU  Umbrella  in  Mexico  (1889);  Gondola 
Days  (1897),  and  The  Venice  of  To-Day  (1897).  His  novels 
and  short  stories  are  especially  felicitous  in  their  portrayal  of 
the  Old  South.  Among  them  are:  Col,  Carter  of  CarlerstilU 
(1891),  which  was  successfully  dramatized;  A  Day  at  La  Guards 
and  other  Days  (1892);  A  Gentleman  Vagabond  (1895);  Tom 
Grogan  (1896);  Caleb  Wtst,  Master-Diver  (1898);  The  Other 
Fellow  (1899);  The  Fortunes  of  Oliver  Horn  (1902),  which  has 
reminiscences  of  his  artist  friends;  Col.  Carter's  Christmuu 
(1904);  At  Close  Range  (1905);  The  Tides  of  Bamegat  (1906); 
The  Veiled  Lady  (1907);  The  Romance  of  an  Old  Fashioned 
Gentleman  (1907);  Peter  (1908);  and  Forty  Minutes  Late  and 
Other  Stories  (1909). 

SMITH.  GEORGE  (1789-1846),  British  publisher,  founder  of 
the  firm  of  Smith,  Elder  &  Co.,  was  born  in  Scotland  in  1789. 
From  Elgin,  where  he  was  apprenticed  to  a  bookseller,  he  migrated 
to  London,  where  he  found  employment  first  with  Rivingtons, 
and  afterwards  with  John  Murray.  In  x8i6  Smith  and  another 
Scot,  Alexander  Elder,  began  business  at  158  Fenchurch  Street 
as  booksellers  and  stationers;  and  in  18 19  they  became  pub- 
lishers also.  It  was  here  that  George  Smith  (2)  (1824-1901),  the 
most  famous  member  of  the  firm,  was  bom  on  the  19th  of  March 
1824;  and  in  the  same  year  the  business  was  removed  to  6$ 
Cornhill.  At  the  age  of  fourteen  George  Smith  (2)  came  into  the 
business,  and  in  1843  he  took  over  the  control  of  the  publishing 
department.  On  his  father's  death  in  1846  the  responsibility 
of  the  business  devolved  principally  upon  him,  and  under  his 
management  it  increased  thirteen  times  in  twenty  years.  A 
large  portion  of  the  business  was  connected  with  foreign  agencies 
and  banking,  especially  with  India,  but  this  was  relinquished  in 
1868  to  his  partner  Henry  S.  King,  who  now  separated  from  the 
firm,  retaining  the  old  premises  at  Cornhill,  while  Smith  removed 
the  publishing  business,  now  under  his  sole  control,  to  1 5  Waterloo 
Place.  For  over  thirty  years  Smith  was  the  friend  and  publisher 
of  Ruskin,  and  it  was  with  him  that  Jane  Eyre  found  a  publisher. 
In  1855  was  started  the  Overland  Mail,  a  weekly  periodical  for 
Indian  readers,  and  the  Homeward  Mail,  containing  Indian  news 
for  English  readers.  By  Smith,  Elder  &  Co.  were  issued  works 
by  Darwin,  Ruskin,  Thackeray,  Robert  and  Mrs  Browning, 
Wilkie  Collins,  Matthew  Arnold,  Miss  Martineau,  James  Payn 
and  Mrs  Humphry  Ward.  In  1866  was  published  Trollope's 
Last  Chronicles  of  Barsd,  for  which  £3000  was  paid.  In  January 
i860  the  first  of  George  Smith's  three  great  nndertakings  was 
begun,  the  Cornhill  Magatine  being  issued  in  that  month  under 
the  editorship  of  Thackeray.  The  second  venture  was  the 
founding  in  1865  of  the  Pall  Mall  Gazette  (see  Newspapess). 
The  third  and  most  important  was  the  publication  of  the  Dictum- 
ary  of  National  Biography,  the  first  volume  of  which  was  issued 
in  1882;  it  was  completed  in  1901,  in  66  volumes;  and  thb 
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mommiental  woik  wu  the  ciowmng  effort  of  a  successful  career. 
Smith  was  a  rich  man,  not  only  from  his  publishing  business, 
but  on  account  of  his  large  ownership  in  the  mineral  water 
Apolllnaria  and  other  ventures.  His  second  son,  Alexander 
Murray  Smith,  joined  the  firm  in  1890,  and  with  him  was  associ- 
ated in  1894  his  brother-in-law  Reginald  J.  Snuth,  who  in  1899 
becune  acting  partner.  George  Smith  himself  died  at  Byfleet, 
near  Weybridge,  on  the  6th  of  April  1901. 

See  the  memoir  (190 1)  of  Geoi*ge  Smith  (2)  prefixed  to  vol.  i.  of 
the  supplement  to  the  Dictionary  of  National  Biography  \  reminis- 
cences contributed  to  tbe  Comhiu  Mafftmne  (Nov.  1900-Feb.  1901} 
by  Geof^  Smith;  an  article  by  Sir  Leslie  Stephen  in  the  same 
magazine  (May  1901);  and  the  special  number  of  the  ComkiU  in 
January  1910,  published  on  its  50th  anniversary. 

SMITH,  6B0R0B  ["  Gtwrge  Smith  of  CoalviUe "]  (i83x-;i895), 
English  philanthropist,  was  bom  near  Tunstall,  Staffordshire, 
on  the  i6th  of  February  1831.  His  father  was  a  brickmaker,  and 
when  lune  years  old  George  Smith  was  working  thirt,een  hours  a 
day  in  the  brickfields.  Nevertheless  he  contrived  to  obtain  some 
education,  so  that  in  time  he  improved  his  position,  becoming 
manager  of  a  brick  and  tHe  works.  In  1857  he  discovered,  at 
Coalville,  Ldceslershire,  valuable  seams  of  clay,  and  on  the 
strength  of  thia.discovery  organized  a  large  brick-making  business 
there.  He  advocated  legislation  in  the  interests  of  brickmakers, 
and  in  particular  called  attention  to  the  cruelty  suffered  in  the 
brickfields  by  child-workers,  whose  claims  he  pressed  at  the 
Sodal  Science  congresses.  In  1871  he  published  The  Cry  of  the 
CkUdren.  This  work  awoke  the  interest  of  the  (seventh)  earl  of 
Shaftesbury  and  of  A.  J.  Mundella,  and,  in  the  same  year,  was 
passed  an  act  providing  for  the  government  inspection  of  brick- 
yards, and  the  regulation  of  juvenile  and  female  labour  there*. 
Smith's  share  in  this  act  aroused  great  antagonism,  and  at  the 
end  of  1872  he  was  dismissed  from  his  position  at  Coalville,  and 
reduced  to  great  poverty.  Nevertheless  he  turned  his  attention 
to  the  conditions  of  life  of  the  hundred  thousand  persons  living 
on  canals.  As  the  result  of  his  representations  on  the  subject  the 
Canal  Boats  Bill  was  introduced  by  Mr  Sclater-Booth  (afterwards 
Lord  Basing).  This  bill,  which  came  into  force  in  1878,  provided 
for  the  education  of  children  on  canal  boats,  and  regulated  the 
sanitary  condition  of  life  on  board.  '  In  1884  was  passed  another 
bill  strengthening  the  provisions  of  the  first.  From  that  date 
onwards  Smith  devoted  his  attention  to  improving  the  condition 
of  Gipsy  children  which  he  had  described  in  his  Gipsy  Life  (x88o). 
A  Moveable  Dwdlings  Bill  embodying  his  views  was  several  times 
introduced  into  parliament,  but  always  defeated.  In  1885 
Smith  received  a  gramt  from  the  royal  bounty  fund.  He  died  at 
Crick  near  Rugby  on  the  2xst  of  Tune  1895. 

See  George  Smth  of  Coahitte,  the  Story  of  on  Enihiuiast,  by  E. 
Hodder  (1896}. 

SMITH,  GEORGE  (1840-1876),  English  Assyriologist,  was  bom 
on  the  a6th  of  Match  1840  at  Chelsea,  London.  His  father 
was  a  working  man,  and  at  fourteen  the  boy  was  apprenticed  to 
Messrs  Bradbury  and  Evans  to  learn  bank-note  engraving.  He 
had  already  shown  a  keen  interest  in  the  explorations  of  Layard 
and  Rawlinson,  and  during  the  next  few  years  he  devoted  all 
his  spare  time  to  studjring  the  cuneiform  inscriptions  at  the 
British  Museum.  His  earnestness  attracted  the  attention  of  Sir 
Henry  Rawlinson,  who  permitted  him  the  use  of  his  room  at  the 
museum  and  placed  the  many  casts  and  squeezes  of  the  inscrip- 
tions at  his  disposal  Smith  was  thus  enabled  to  make  his  first 
discovery  (the  date  of  the  payment  of  the  tribute  by  Jehu  to 
^lalmanezer),  and  Sir  Henry  suggested  to  the  trustees  of  the 
Moseum  that  he  should  be  associated  with  himself  in  the  prepara- 
tion of  the  third  volume  of  Cuneiform  Inscriptions  of  Western 
Asia.  Accordingly,  in  x 867,  Smith  was  appointed  assistant  in  the 
Assyriology  department,  and  the  earliest  of  his  successes  was  the 
discovery  of  two  inscriptions,  one  fixing  the  date  of  the  total 
tciipse  <rf  the  sun  in  the  month  Sivan  in  May  763  B.C.,  and  the 
other  the  date  of  an  invasion  of  Babylonia  by  the  Elamites 
in  aaSo  B.C.  In  Z87X  he  published  Annals  of  Assitr-bani-pal, 
transliterated  and  translated,  and  communicated  to  the  newly- 
founded  Sodety  of  Biblical  Archaeology  a  paper  on  "  The  Eariy 
Bistoiy  of  Babylonia,"  and  an  account  of  his  decipherment  of  the  I 


Cypriote  inscriptions.  In  1872  Smith  achieved  world-wide 
fame  by  his  translation  of  the  Chaldaean  account  of  the  Deluge, 
which  was  read  before  the  Sodety  of  Biblical  Archaeology  on  the 
3rd  of  December.  In  the  following  January  Sir  Edwin  Arnold, 
the  editor  of  the  Daily  Telegraphy  arranged  with  Smith  that  he 
should  go  to  Nineveh  at  the  expense  of  that  journal,  and  carry 
out  excavations  with  a  view  to  finding  the  missing  fragments  of 
the  Deluge  story.  This  journey  resulted  not  only  in  the  discovery 
of  the  missing  tablets,  but  of  fragments  which  recorded  the  suc- 
cession and.  duration  of  the  Babylonian  dynasties.  In  X874 
Smith  again  left  England  for  Nineveh,  this  time  at  the  expense 
of  the  Museum,  and  continued  his  excavations  at  Kouyunjik. 
An  Account  of  his  work  is  given  in  Assyrian  Discoveries,  pubh'shed 
early  in  1875.  The  rest  of  the  year  was  spent  in  fixing  together 
and  translating  the  fragments  renting  to  the  Creation,  the  re- 
sulU  of  which  work  were  embodied  in  The  Chaldaean  Account  of 
Genesis.  In  Maith  1876  the  trustees  of  the  British  )iduseum 
aespatched  Smith  once  more  to  excavate  the  rest  of  Assur-bani- 
pal's  library.  At  Ikisji,  a  small  village  about  60  m.  N.E.  of 
Aleppo,  he  was  prostrated  by  fever,  and  ^naUy  died  at  Aleppo 
on  the  Z9th  of  August.  He  left  a  wife  and  ddldren,  on  whose 
behalf  a  public  subscription  was  made. 

SMITH,  GEORGE  ADAM  (X856-  ),  ScotUsh  dhrine,  was 
born  in  CalcutU  on  the  X9th  of  October  1856,  where  his  father, 
(jeotge  Smith,  C.I.E.,  was  then  prindpal  of  the  Doveton  College. 
He  was  educated  at  Edinburgh  in  the  Royal  High  School,  the 
University  and  New  College.  After  studying  at  Tubingen  and 
Leipzig  and  travelling  in  Egypt  and  Syria,  he  entered  the  ministry 
of  the  Free  Church  of  Scotland  and  was  appointed  professor  of 
Old  Testament  subjects  in  the  Free  Church  College  at  Glasgow 
1893.  In  1909  he  wavappointed  prindpal  of  the  University 
of  Aberdeen. 

Among  his  works  are  The  Booh  of  Isaiah  (2  vols.,  1888-1890) ;  The 
Booh  of  the  Twelve  Prophets  (2  vols.,  1876-1877);  Historical  Geo- 
graphy of  the  Holy  Land  (1894);  Jerusalem  (2  vols.,  1907);  The 
Preaching  of  the  Old  Testament  to  the' Age  (1893);  The  Life  of  Henry 
Drummond  (1898). 

SMITH,  GERRIT.  (1797-1874),  American  reformer  and  phil- 
anthropist, was  bom  in  Utica,  New  York,  on  the  6th  of  March 
1797.  After  graduating  at  Hamilton  College  in  x8x8,  he  assumed 
the  management  of  the  vast  estate  of  his  father,  Peter  Smith 
(1768-1837),  long  a  partner  of  John  Jacob  Astor,  and  greatly  in- 
creased the  family  fortune.  About  1828  he  became  an  active 
worker  in  the  cause  of  temperance,  ajid  in  his  home  village, 
Peterboro,  he  built  one  of  the  first  temperance  hotels  in  the 
country.  He  became  an  abolitionist  in  X83  5,  after  seeing  an  anti- 
slavery  meeting  at  Utica  broken  up  by  a  mob.  In  1840  he  took 
a  leading  part  in  the  organization  of  the  Liberty  party,  and  in 
1848  and  1852  he  was  nominated  for  the  presidency  by  the 
remnant  of  this  organization  that  had  not  been  absorbed  by 
the  Free  Soil  party.  An  "  Industrial  Congress  "  at  Philadelphia 
also  nominated  him  for  the  presidency  in  1848,  and  the  "  Land 
Reformers  "  in  1856.  In  1840  and  in  1858  he  was  a  candidate  for 
the  governorship  of  New  York  on  an  anti-slavery  platform. 
In  x8s3  he  was  elected  to  the  National  House  of  Representatives 
as  an  independent,  and  issued  an  address  declaring  that  all  men 
have  an  equal  right  to  the  soil;  that  wars  are  brutal  and  un- 
necessary; that  slavery  could  be  sanctioned  by  no  constitution, 
state  or  federal;  that  free  trade  is  essential  to  human  brother- 
hood; that  women  should  have  full  political  rights;  that  the 
Federal  govenmient  and  the  states  should  prohibit  the  liquor 
traffic  within  their  respective  jurisdictions;  and  that  govern- 
ment officers,  so  far  as  practicable,  should  be  elected  by  direct 
vote  of  the  people.  At  the  end  of  the  first  session  he  resigned 
his  seat.  After  becoming  an  opponent  of  land  monopoly,  he  gave 
numerous  farms  of  fifty  acres  each  to  indigent  families,  and  also 
attempted  to  colonize  tracts  in  N.  New  York  with  free  negroes; 
but  this  experiment  was  a  failure.  Peterboro  became  a  station 
on  the  "  underground  railroad  ";  and  after  1850  Smith  furnished 
money  for  the  legal  expenses  of  persons  charged  with  infractions 
of  the  Fugitive  Slave  Law.  With  John  Brown,  to  whom  he  gave 
a  farm  in  Essex  county.  New  York,  he  became  very  intimate, 
and  from  time  to  time  supplied  him  with  funds,  though  it  seems 
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without  knowing  that  any  of  the  money  would  be  employed  in  an 
attempt  to  indte  a  slave  insurrection.  Under  the  excitement 
following  the  raid  on  Harper's  Ferry  he  became  temporarily 
insane,  and  for  several  weeks  was  confined  in  an  asylum  in  Utica. 
He  favoured  a  vigorous  prosecution  of  the  Civil  War,  but  at  its 
cl(»e  advocated  a  mild  poUcy  toward  the  late  Confederate  states, 
declaring  that  part  of  the  guilt  of  slavery  lay  upon  the  North. 
He  even  became  one  of  the  securities  for  Jefferson  Davis,  thereby 
incurring  the  resentment  of  Northern  radical  leaders. 

In  religion  as  in  politics  Gerrit  Smith  was  a  radical.  Believing 
that  sectarianism  was  sinful,  he  separated  from  the  Presbyterian 
Church  in  1843,  and  was  one  of  the  founders  of  the  Church  at 
Peterboro,  a  non-sectarian  institution  open  to  all  Christians  of 
whatever  shade  of  belief.  His  private  l^enefactions  were  bound- 
less; of  his  gifts  he  kept  no  record,  but  their  value  is  said  to  have 
exceeded  $8,000,000.  Though  a  man  of  great  wealth  his  life 
was  one  of  marked  simplicity.  He  died  on  the  28th  of  December 
2874,  while  on  a  visit  to  relatives  in  New  York  City. 

See  O.  B.  Frothlngham,  Gerrit  Smith:  a  Biograpky  (New  York, 
1879). 

SMITH,  OOLDWIN  (1823-19x0),  British  historian  and  publicist, 
was  bom  at  Reading  on  the  X3th  of  AugUU  1823.  He  was 
educated  at  Eton  and  Magdalen  College,  Oxford,  and  after  an 
undergraduate  career  of  exceptional  brilliancy  was  elected  to 
a  fellowship  at  University  College.  He  threw  his  keen  intellect 
and  trenchant  style  into  the  cause  of  university  reform,  the 
leading  champion  of  which  was  another  fellow  of  University 
College,  Arthur  Penrhyn  Stanley.  On  the  Royal  Commission 
of  1850  to  inquire  into  the  reform  of  the  university,  of  which 
Stanley  was  secretary,  he  served  as  assistant-secretary;  and  he 
was  secretary  to  the  commissioners  appointed  by  the  act  of 
1854.  His  position  as  an  authority  on  educationid  reform  was 
further  recognized  by  a  seat  on  the  Popular  Education  Com- 
mission of  1858.  In  x868,  when  the  question  of  reform  at  Oxford 
was  again  growing  acute,  he  publi^ed  a  brilliant  pamphlet, 
entitled  The  Reorganization  of  the  UniversUy  of  (hford.  Besides 
the  abolition  of  tests,  effected  by  the  act  of  1871,  many  of  the 
reforms  there  suggested,  such  as  the  revival  of  the  faculties, 
the  reorganization  of  the  professoriate,  the  aboUtlon  of  celibacy 
as  a  condition  of  the  tenure  of  fellowships,  and  the  combination 
of  the  colleges  for  lecturing  purposes,  were  incorporated  in  the 
act  of  1877,  OT  subsequently  adopt»l  by  the  university.  He 
gave  the  counsel  of  perfection  that  "  pass  "  examinations  ought 
to  cease;  but  he  recognized  that  this  change  "  must  wait  on 
the  reorganization  of  the  educational  institutions  immediately 
below  the  university,  at  which  a  passman  ought  to  finish  his 
career."  His  aspiration  that  colonists  and  Americans  should  be 
attracted  to  O^ord  has  been  realized  by  Mr  Rhodes's  will. 
On  what  is  perhaps  the  vital  problem  of  modem  education, 
the  question  of  ancient  vtl^sus  modem  languages,  he  pronounced 
that  the  latter  "  are  indispensable  accomplishments,  but  they 
do  not  form  a  high  mental  training  " — ^an  opinion  entitled  to 
peculiar  respect  as  coming  from  a  president  of  the  Modem 
Language  Association.  The  same  conspicuous  openness  of  mind 
appears  in  his  judgment,  delivered  after  he  had  held  the  regius 
professorship  of  Modem  History  at  Oxford  from  1858  to  z866, 
that  "  ancient  history,  besides  Uie  still  unequalled  excellence  of 
the  writers,  is  the  best  instrument  for  cultivating  the  historical 
sense."  As  a  historian,  indeed,  he  left  no  abiding  work;  the 
multiplicity  of  his  interests  prevented  him  from  concentrating 
on  any  one  subject.  His  chief  historical  writings — The  United 
Kingdom:  a  Political  History  (1899),  and  The  United  States: 
an  Outline  of  Political  History  (1893) — ^though  based  on  thorough 
familiarity  with  their  subject;  make  no  chum  to  original  research, 
but  are  remarkable  examples  of  terse  and  brilliant  narrative. 
i  The  outbreak  of  the  American  Civil  War  proved  a  turning- 
point  in  his  life.  Unlike  most  men  of  the  ruling  classes,  in 
England,  he  warmly  championed  the  cause  of  the  North,  and 
his  pamphlets,  especially  one  entitled  Does  the  Bible  sanctum 
American  Slavery?  (1863),  played  a  prominent  part  in  converting 
FngH*h  opinion.  Visiting  America  on  a  lecture  tour  in  1864, 
he  received  an  enthusiastic  welcome,  and  was  entertained  at  a 


I  public  banquet  in  New  Yoric  In  1868  he  threw'up  his  career 
I  in  England  and  settled  in  the  United  States,  where  he  held  the 
professorship  of  English  and  Constitutional  History  at  Cornell 
University  till  1871.  In  that  year  he  removed  to  Toronto,  where 
he  edited  the  Canadian  Monthly,  and  subsequently  founded  the 
Week  and  the  Bystander.  He  did  not,  however,  cease  to  take  an 
active  interest  in  English  politics.  He  had  been  a  strong  sup- 
porter of  Irish  Disestablishment,  but  he  refused  to  follow  Glad- 
stone in  accepting  Home  Rule.  He  expressly  stated  that  "  if 
he  ever  had  a  political  leader,  his  leader  was  John  Bright,  not 
Mr  Gladstone."  Speaking  in  z886,  he  referred  to  his  "  standing 
by  the  side  of  John  Bright  against  the  dismemberment  of  the 
great  Anglo-Saxon  community  of  the  West,  as  I  now  stand 
against  the  dismemberment  of  the  great  Anglo-Saxon  community 
of  the  East."  These  words  form  the  key  to  his  views  of  the 
future  of  the  British  Empire.  He  always  maintained  that 
Canada,  separated  by  great  barriers,  mnning  north  and  south, 
into  four  zones,  each  having  unimpeded  communication  with 
the  adjoining  pprtions  of  the  United  States,  was  destined  by 
its  natural  configuration  to  enter  into  a  commerdal  union  with 
them,  which  would  result  in  her  breaking  away  from  the  British 
empire,  and  in  the  union  of  the  Anglo-Saxons  of  the  American 
continent  into  one  great  nation.  These  views  are  most  fully 
stated  in  his  Cattada  and  the  Canadian  Question  (1891).  Though 
describing  himself  as  "  anti-imperialistic  to  the  core,"  he  was 
yet  deeply  penetrated  with  a  sense  of  the  greatness  of  the 
British  race.  Of  the  British  empire  in  India  he  said  that  "  it 
is  the  noblest  the  world  has  seen. . . .  Never  had  there  been  such 
an  attempt  to  make  conquest  the  servant  of  civilization.  About 
keeping  India  there  is  no  question.  England  has  a  real  duty 
there."  His  fear  was  that  England  would  become  a  nation  of 
factory-workers,  thinking  more  of  their  trade-union  than  of 
their  country.  These  forebodings  were  intensified  in  his  Commonr- 
wealih  or  Empire  f  (1902) — a  warning  to  the  United  States 
against  the  assumption  of  imperial  responsibilities.  Among 
other  causes  that  he  powerfully  attacked  were  (jquor  prohibition, 
female  suffrage  and  State  Socialism.  All  these  are  discussed 
in  his  Essays  on  Questions  of  the  Day  (revised  edition,  1894). 
He  also  published  sympathetic  monographs  on  Cowper  and 
Jane  Austen,  and  attempted  verse  in  Bay  Leaves  and  Specimens 
of  Greek  Tragedy,  In  his  Guesses  at  the  Riddle  of  Existence 
(1897),  he  abandons  the  faith  in  Christianity  expressed  in  his 
lecture  of  x86z  on  Historital  Progress  (where  he  forecast  the 
speedy  reunion  of  Christendom  on  the  "  basis  of  free  conviction  "), 
and  writes  in  a  spirit  "  not  of  Agnosticism,  if  Agn<»ticism 
imports  despair  of  spiritual  truth,  but  of  free  and  hopeful  inquiry, 
the  way  for  which  it  is  necessary  to  clear  by  removing  the  wreck 
of  that  upon  which  we  can  found  our  faith  no  more."  In  his 
later  years  he  expressed  his  views  in  a  weekly  journal.  The 
Farmer's  Sun,  and  published  in  1904  My  Memory  of  Gladstone, 
while  occasional  letters  to  the  Spectator  showed,  that  he  had  lost 
neither  his  interest  in  English  politics  and  social  questions  nor 
his  remarkable  gifts  of  style.  He  died  at  his  residence.  The 
Grange,  Toronto,  on  the  7th  of  June  19 10. 

Goldwin  Smith  left  in  manaacript  a  book  of  reminiscences,  which 
was  edited  by  Mr  Arnold  Haultain,  his  private  secretary. 

SMITH.  HENRY  BOYNTON  (181 5-1877),  American  theologian, 
was  bom  in  Portland,  Maine,  on  the  21st  of  November  18x5. 
He  graduated  at  Bowdoin  (College  in  1834;  studied  theology 
at  Andover,  where  his  health  failed,  at  Bangor,  and,  after  a  year 
(1836-X837)  as  librarian  and  tutor  in  Greek  at  Bowdoin.  in 
Germany  at  Halle,  where  he  became  personally  intimate  with 
Tholttck  and  Ulrid,  and  in  Berlin,  under  Neander  and  Hengstcn- 
beig.  He  returned  to  America  in  1840,  was  a  tutor  for  a  few 
months  (x  840-184 1)  at  Bowdoin,  and  in  1842,  shut  out  from 
any  better  place  by  distmst  of  his  German  training  and  by  his 
frank  opposition  to  Unitarianism,  he  became  pastor  of  the 
Congregational  Church  of  West  Amrabury  (now  Merrimac), 
Massachusetts.  In  1847-X850  he  was  professor  of  moral  philo- 
sophy and  metaphysics  at  Amherst;  and  in  1850-1854  was 
Washbum  professor  of  Church  history,  and  in  18  54- 1874 
Roosevelt  professor  of  systematic  theology,  at  Union  Theological 
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5aafaiU7.~  Ufa  betUli  idled  io  1374  uid  he  died  b  New  Yoik 
City  on  the  71b  of  Febnuiy  1SJ7.  Of  the  old  ichoal  of  the 
"  New  Engluid  Theokigy,"  Smith  tna  one  ol  the  foicmost 
loden  of  the  oew  kIuioL  Prabyleiiuu.  Hi>  theology  ii  most 
■likinsly  coatiiaed  in  ttie  Andovu  iddioa,  "  Reluioiu  of 
F»ilh  •nd  Philoeophy,"  which  w»l  delivered  before  the  Poner 
Rhetotial  Society  ia  iS<p.  He  ilwayl  nude  It  deu-  thU  the 
ideal  philOHipby  wu  Chtistoceutik^  be  uid  thit  Refonned 
thHitoty  muK  "'Chmtolag(«'  prtdesliiutioD  ud  deoia, 
ngcaention  and  lanciificuioa,  the  doctrine  of  the  Chuich,  and 
the  whole  of  the  EKhalology." 

Hb  »d  Hehiv  Gooowih  Shith  (b.  1S60)  wu  paitor  of  the 
Fnchold  (New  Jersey)  Pntbyterian  Chuich  in  iSS6-iSg6,  and 
fxDm  1S07  to  tQ03  wu  profeBaor  of  lyitematic  theoiogy  In  Ltoe 
Tbeological  Seminary. 

-    Fmnnoietolliiilecnii  lei 

of  D[  Smilh*(  ibecdoEx:*!  iiy 

<iS8])  and  Syiltm  a  Ch  n- 

butid  aniclet  on  Calvii  ed 

Ckiuchei.  Scbdliiie  and  nd 

contributed  to  MeXlinu  <u 

editor  o(  the  j4i<Hr>iiiii  1  ill 

oiitliBl  form  and  aliFr  i  nd 

Tkialoiitai  Raiai  and.  [a  rt- 

See  E.  ll  (Mn  H.  B.)  Smith.  Hmry  Baynbm  Smilk,  Biz  Uft  mi 
Warkt  (Ne-  VdA.  iS8i).  and  Lcwii  F.  Sicami,  Hnay  BoynUit 
Smilk  (Bi»uin,  1891),  in  the  Ameiicin  Kdigioui  Leaden  genei. 

SMITH,  SIR  HEHRT  OEOKQE  WAKELTH.  £ait.  (17S7- 
iS6of,  Briliih  general,  son  of  John  Sniilb,iurgeon,oiWhilt]eiey, 
Ciiobridgtjhire,  waibomu  thai  place  on  the  jBtbof  June  i;S;. 
Marry  Smilb— for  Ibroughout  life  he  adopted  the  more  familiar 
lonn  of  his  Christian  name — wu  educated  privately  and  entered 
the  army  in  iSo;.  Kii  hrst  active  Krvicc  wu  in  South  America 
in  1S06,  and  he  tubiequenlly  lerved  through  the  Fcnlniulai-  War 
from  the  conccmration  at  Salamanca  In  November  iSoS  10  the 
tMIIlealToulouMoathe  lolhof  April  1814.  On  the  day  follow- 
ing the  vorming  of  Badajos  (Ibe  6ih  of  April  iSii)  a  well-bom 
Spanish  lady,  whoae  entire  properly  in  the  dty  had  been  de- 
Anyed,  presented  herself  at  the  British  lines  seeLing  protection 
from  the  licence  of  the  soldiery  for  henelf  and  her  sister,  a  child 
of  touneen,  by  whom  she  was  actompanled.  The  latter,  whose 
name  was  Juana  Maiia  de  Lis  Dolore)  de  Leon,  had  but 
recently  emerged  from  a  convent ;  but  nolwitbltuiding  her  yean 
ibe  wu  married  to  Harry  Smith  a  few  days  later.  She  remained 
wilh  him  IhroughoiU  the  rest  of  the  war,  accompanying  the 
baggage  train,  sleeping  in  the  open  on  the  held  of  battle,  riding 
fmly  among  the  tm^,  and  sharing  all  tbe  privations  of  cam- 
paigning. Her  beauty,  courage,  sound  judgment  and  amiable 
character  endeared  bet  10  the  officers,  including  the  duke  of 
WeUInglon,  who  spoke  of  her  familiarly  aa  Juanila;  and  she 
was  idoUicd  by  tbe  soldiers.   At  tbe  dose  of  the  war  Hairy  Smilb 

sent  at  the  battle  of  Bladensbui]!  (the  i4lh  of  August  1814)1  ai>d 
witrtoscd  the  burning  of  the  capitol  at  Washington ;  which,  aa  he 

io  Ibe  south  of  France."  Returning  to  Europe  he  was  brigade- 
Good  Hope,  when  be  commanded  a  division  in  the  Kaffir  War 
of  (834-36.  Tn  ]Sj5  he  accomj^ished  Ihe  feat  of  riding  from 
Cape  Town  to  Graham's  Town,  a  distance  of  Aoc  m.,  in  las  than 
iii  days;  and  baving  italoied  confidence  among  the  whiles  by 
his  energetic  measures,  be  was  appmnted  govemor  of  the  new 
Province  of  Qtteen  Adelaide,  where  he  gained  unbounded  in- 
flnence  over  the  native  tribes,  whom  he  vigorously  set  himself 
10  civilixe  and  benefit.  But  though  supported  by  Sir  Benjamin 
D'Urban,  tbe  high  commissioner,  the  Diinisiiy  ia  London  leveised 
his  policy  and— 10  qiwte  Smith's  own  words— "  directed  the 
Province  of  Queen  Adelaide  to  be  restored 


d  frm 


deplored  alike  by  the  KalSrs  and  Ihe  Dulch;  and  numbers  of 

the  latter,  largely  in  consequence  of  this  policy  of  Lord  Glenclg, 

began  the  migration  to  Ihe  interior  known  as  "  the  great  trek." 

Hany  Smilb  was  now  appunted  deputy-adjutant -general  of 


Ibe  forces  In  India,  where  he  to 
of  1843  (for  whicfa  be  received 

1S45-46.  He  was  in  command  01  a  mvision  under  air  Hugh 
(kiiigh  at  tbe  battle*  of  Moodkee  and  Feroieahah,  where  be 
mnspicuoualy  distinguished  himself,  but  was  InsuffidtDlly  sup- 
ported by  Ihe  caramander-in-cbief.  After  the  second  of  these 
actions  Sir  Hany  Smith  was  ^ipointed  to  an  independent  com- 
mand, and  on  the  18th  of  January  1846  he  inflicted  a  crushing 
defeat  on  the  Sikhs  at  Aliwal  on  the  Sutlej.  At  Sobraon  on  Ihe 
icth  of  February  he  again  commanded  a  division  under  Gongb. 
For  Oie  great  victory  of  Aliwal  he  was  awarded  the  thanks  of 
parliament!  and  Ibe  speech  of  the  duke  of  Wellingloti  wal 
perhaps  tbe  warmest  encomium  ever  bestowed  by  that  great 
commander  on  a  meritorious  ofBcer.  Sir  Harry  was  at  Ibe  same 
lime  created  a  baronet;  and  as  a  qiecial  distinction  tbe  words 
"  of  Aliwal  "  were  by  the  patent  appended  to  the  title.  In  1847 
he  returned  to  South  Africa  as  governor  of  Cape  Coh)iiy  and 
high  conHnissiooet,  Io  grapple  with  Ihe  difficulliea  he  had  fort- 
seen  eleven  years  before  (see  Cu-E  CoLOtn:  ifiilsry).  He  loiA 
conmiand  of  an  eipeditiou  to  deal  with  the  diaaflecied  Boers  in 
the  Orange  RiVel  Sovereignly,  and  fought  Ihe  action  of  Bootn- 
plaats  on  the  igtb  of  August  1848.  In  December  iSjo  war 
broke  out  with  tbe  Kaffirs;  Sir  Harry  Smith  was  insuSciuitly 
supplied  with  troops  from  England;  and  though  hia  conduct  of 
the  operations  was  warmly  approved  by  the  duke  of  Wellington 
and  other  military  authorities.  Lord  Grey,  in  a  despatch  never 
subinilted  to  the  queen,  recalled  him  in  i8ji  before  the  Kaffirs 
had  been  completely  subdued.  He  protested  strongly  against 
the  abandonment  of  tbe  Orange  River  Sovereignlylo  Ihe  Boers, 
which  was  carried  out  two  years  after  his  departure,  and  he 
actively  furthered  the  granting  of  responsible  goverTm:ient  to 
Cape  Colony.  Hia  Spanish  wife  was  his  constant  companion  in  bis 
aecnndaainhisearliersojauminSouth  Africa,  where  her  memory 
ia  recalled  by  the  town  of  Ladysmith  in  Natal  [rendered  famous 
by  the  Boet  War  of  1899-1901),  as  is  that  of  her  husband  by 
Harriamitb  in  tbe  Orange  Free  State;  while  Aliwal  North, 
founded  in  1849  and  nuned  after  his  great  Indian  victory, 
further  oommemoratcs  Sir  Harry  Smith.  On  bis  return  Io 
England  be  held  a  mihtary  appointment  for  some  years,  and  died 
io  London  on  the  nth  of  October  i860.  Juana,  Lady  Smilb, 
survived  till  1871. 

See  AuuHerrapliy  if  Sir  Harry  SmM,  edited  by  C  C.  Moore 
Smith  (1901);  R.  £  Rut.  Lifi  •/  Viiceunl  Goutli  (10D3I:  Wilmoi 
and  Chase.  Aniwli  <il  lb  Capi  Coltny  (1369);  J.  Noble,  SsUk 
AJrki  (l877);Tbeal'afiuWry  ^^sUt^/ruii,  vol.  IV.   (R.  J.  M.) 

niTH,    HEHBT    JDHH    STBPHSK    (181&-1SS3),    English 
mathcmatidao,  ifas  bom  in  DubUn  on  the  snd  of  November 
fourth  child  of  bis  parents.     When  Henry 
er  died,  whereupon  his 
King  privately  educated 


Smith  w 
by  h 


i  old  h 
erleft  Ireland  for  England.    , 


mother 


of  It 


all  Thucydides,  SophocI 
the  greater  part  of  Horace,  Juvenal,  Persius,  and  several  plays 
of  Aeschylus  and  Euiipidea.  He  also  studied  the  first  sii  books 
of  Euclid  and  some  algebm,  besides  reading  a  considerable 
quantity  of  Hebrew  and  learning  Ihe  Odes  of  Horace  by  heart. 
On  the  dealb  of  his  dder  brother  in  September  1843  Henry 
"    ith  left  Rugby,  and  at  the  end  of  1844  gained  a     '    '      ' 


1848  ai 


He  1 
a  first  daas  in  both  II 


Ireland  sc 


olstship 


1  schoUnhip  in  1851.  He  was  dected  feUow  of  Balliol  In 
id  Savilian  professor  of  geontetiy  Id  1861,  and  in  1874  was 
!ed  keeper  of  Ihe  university  museum.  He  was  dected 
in  1861,  and  was  an  LL.D.  of  Cambridge  and  Dublin. 


J  hnally  choie  the  la...  ._.  .._ 

relaling  to  theory  of  numbers  and  to  rc 
to  a  ItaocDugh  cumination  of  the  wriii: 
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Mhl.     Tht_ 

IC  G.  J.  Jacobi  ipd  tKat  of  ihm  h 

3UUT&   Fourteen  yean  later  tht  A,^-^— -,-  -  — , ,  —  -* 
Smith's  vork.  Mt  the  dcmooKnticin  andcoinplcliiia  if  EiHnHe[n'i 
theonmi  lor  five  iquam  u  the  nbjcct  of  ihar  "  Grand  Prii  da 

the  commisnon  by  Wiikh  the  priie  wu  propoKd,  undertook  in  lASi 
la  write  041 1  the  dnnnutnijon  of  hb  guenL  tbeoreni  er>  Ear  u  waa 
THiuired  to  prove  (he  naulii  Tor  the  tptclai  cue  of  five  iquam^  A 
nuHiih  aher  hi>  dsith,  in  March  1SS3,  the  prlie  of  woo  Innct  vat 
■warded  lo  him.  The  lact  that  ■  queMioB  d  whicb  Smith  had 
civen  the  •nlulion  in  1867,  u  *  ccnlluy  fnn  cenenl  Eormulie 
gavemine  the  Khde  clau  dI  inve«i«l[iin*  to  which  it  bdonBed. 


tss-xs, 


which  he  extended  to  complen  ou, 

hedeyottd  himieli  chirlly  10  elliplk  (jnciioni 
on  thii  tLibjecI  weie  publiihni  by  him  in  the 
And  eltfwKere-    At  the   time  et  hit  death  h 
to  the  Tkfia  and  Omtga   Futtctioiu 


ma  A  profeisor  jn  Amhcnt  College,  uid  in  1907  **■*'■■**  « 
'ci»[  in  the  Meadvilje  (Pennsylvajiia)  Theahigicil  School. 

3j,  in  the  "  Intemalioul  Theolqiia] 

..     —  -.-, Kd /am-fljKjr  (Cincinnad,  l«9jT  be 

ptinled  the  papen  on  which  the  herely  charse  wu  made,  and 

■MrTH,  JiUIES  {i7TS-T8jg),  (nd  HORACE  (1779-1849), 
ithon  of  the  RejecUd  Addrasa,  »di  of  *  London  ■olicilor, 
ere  botn,  the  former  on  loUi  Fehnjury  1775  »nd  [he  Inter  on 
lit  December  1779,  both  in  London.  The  occuion  of  ihcir 
kappyjEii  d'tifrit  w«i  the  irbnilding  of  Drury  Line  theatre  in 
181 1,  after  a  Ere  in  which  it  h»d  been  burnt  down.  The  iii»nagcr» 
had  oSered  a  prize  of  £50  for  «n  addt^  [o  be  redted  at  the  re- 
opening in  October.  Six  weekj  before  [hat  dale  the  happy 
thought  occnired  to  the  brothers  Smith  of  feigning  thu  the  niost 
popular  poett  of  the  time  had  been  among  ihe  competiton  ud 
iuuing  a  vDlume  of  unauccasful  addresses  in  parody  of  ibeit 
vatioua  stylo.  They  divided  the  task  .between  them,  James 
taking  Wordsworth,  Souihcy,  Coleridge  and  Cnibbe,  while 
Byron,  Moore,  Scott  aJid  Bowles  wci«  assigned  to  Horace.' 
Seven  edilionj  were  called  lot  within  three  montha.  The 
Rejaiti  AdJreiia  are  the  most  widely  popular  parodies  evei 
publisbed  In  England,  and  take  claracal  rank  in  literature. 
The  biDlhen  fairly  divided  the  bonoun:  the  elder  brclber*! 
Wotdawortfa  is  evenly  balanced  by  the  younger's  Scott,  and  both 
had  a  hand  in  Byron.    A  striking  feature  la  the  absence  ol  malice; 

»>«  that  both  Byron  and  Scolt  are  recorded  to  have  said  that 
could  hardly  believe  they  had  not  written  the  iddressea 
bed  to  them.  TheonlyothernndcrtakiBgollhe  two  brolben 
Hsrofe  in  Loadim  (iSij),  Jamei  Smith  made  anolhei  bit 
riling  Ccmifry  Cnurw,  ,4  TrifoParii.A  Trip  le  America, 
other  lively  skits  for  Charies  Mathew 


vr  ^udquts  prpUtmil  cidn^lu 


(f  bignadralicius.     He  also  wrote  the.inlro .^..  .„ 

edition  of  Cliltard't  Malkimaliiol  Paprri  (lS8t).    The  Ihiee  lu 


mathenialical  and  phy.^ical  ■« 
Bradford  in  1873  and  ol  the  Lo 
1S76.  His  Cii/tlrd  Fatal  we 
puUiibed  in  1S94. 

An  anicte  in  the  StrclaUr  of  Ihe  17th  of  February  IH3,  by  Lord 
Justice  Bowen,  gives  perhaps  tht  ben  idea  of  Smith  s  extraordinary 
personal  qualities  and  in nueoce.  See  also  J.  W..L.G'"  ■"*"""' 
[n  the  JtfimlUy  NalUa  nJHi  Roy.  AiL  Sx.  {nL  ali 

SMITH.  BBMRT  PRESERVED  (1S47-  ),  American  Biblical 

scholar,  was  bom  in  Troy,  Ohio,  on  the  ijid  of  October  1S47. 
He  giaduued  at  Amherst  College  in  1S&9  and  studied  iheobgy 
in  Lane  Theological  Seminary  in  1869-1S7],  in  Berlin 
1S74  and  in  Leipzig  in  1876-1877.  He  was  instructor 
history  in  1874-1875,  and  in  Hebrew  in  1S75-1B76, 
assistant-professor  in  1877-1879  and  professor  in  ig79-i89J  of 
Hebrew  and  Old  Testament  exegesis  in  Lane  Theological  Semin- 
ary. In  1B91  he  was  tried  for  heresy  by  the  Presbjrteiy  of 
Cincinnati,  was  found  guilty  of  teaching  (in  a  pamphlet  en''''-* 
Bibliial  Sihslarskip  and  Insptraiim,  1891)  that  then 
"errors  of  historic  fact,"  suppressions  of  "historic  truths,' 
in  the  books  of  Chronicles,  and  that  the  "  inspiration  of  the  Holy 

the  sacred  writings," — in  other  word 

Imply  inerrancy, — and  be  was  susj 

Dr  Smith  retired  from  the  denomination,  and  in  1893,  upon 

becoming  a  professor  at  Aodover  Theohigical  Seminary,  enleied 

the  miaiHty  of  the  Congregational  Chuith.    Fior      " 


■  dein 
nl  stood  high.    He  w 


His  social 
e  of  the  best 


>oldaj 


drrly  bi 


taking  joker.    He  died  in  London  on  the  14th  of  Dcci 

After  making  a  fortune  as  a  stockbroker,  Horace  Smith  followed 

—BtamtUtyt  Houa  {1816),  Ter  HUI  (1816),  Xeiiien  Apilty 
(18)7},  Zillal,  (iSiS).  Tb  NtK  Farat  (1S19),  Walltr  Calylon 
(iSjo),  (re.  His  sketches  of  eccentric  character  are  biiUiiDI 
and  amusing;  but  he  was  more  of  an  essayist  than  a  story-teller. 
Three  volnma  of  Cairiitt  and  GraoUiet,  published  by  him  in 
1S16,  contain  many  witty  essays  both  in  prose  and  in  verse, 
but  the  only  single  piece  that  has  taken  a  permanent  place  is  the 
"  Address  to  the  Mummy  in  Belioni's  Eibibition."  In  private 
life  Horace  Smith  was  not  less  popular  than  his  brother,  though 

"  Is  it  not  odd  that  the  only  truly  generous  person  1  ever  knew 
who  had  money  enough  to  be  generous  with  should  be  a  stock' 
broker^    He  writes  poetry  and  pastoral  dramas  and  yet  knowi 

itfa  died  at  Tunbridge  Wells  o'n  nth  July  1849. 
(«ITH.  JOHN  (iS79-'63'),  usually  distinguished  as  Captain 
John   Smith,   somclime  president   of  Ibe   English  colony   in 
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laimer  on  the  estate  of  Lord  Willoughby  d'Eresby  at  Willoughby, 
near  Alford  in  Lincolnshire.  The  life  of  this  Virginian  hero  falls 
conveniently  into  five  periods.  The  first  of  these,  up  to  1596. 
that  of  his  early  youth,  is  thus  described  by  himself  in  his 
Trneit:  "  He  was  bom  (iS79)  in  Willoughby  in  Lincohishire, 
and  waa  a  scholar  in  the  two  free  schoob  of  Alford  and  Louth. 
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His  parents,  dying  (April  159(5)  when  lie  was  thirteen  (or  rather 
sucteen)  years  of  age,  left  him  a  competeni  means,  which  he,  not 
being  capable  to  manage,  little  regarded.  His  mind  being  even 
then  set  upon  brave  adventures,  he  sold  his  satchel,  books  and 
all  he  had,  intending  secretly  to  get  to  sea,  but  that  his  father's 
death  stayed  him.  But. now  the  guardians  of  his  estate  more 
regarding  it  than  him,  he  had  liberty  enough,  though  no  means,  to 
get  beyond  the  sea.  About  the  age  of  fifteen  years,  he  was  bound 
an  apprentice  to  Master  Thomas  Sendall  of  [King's]  Lynn,  the 
greatest  merchant  of  all  those  parts;  but,  because  he  would  not 
presently  send  him  to  sea,  he  never  saw  his  master  in  eight 
years  after." 

The  second  period, -i  596-1 604,  is  that  of  his  adventures  in 
Europe,  Asia  and  Africa.  He  first  went  to  Orleans  in  attendance 
on  the  second  son  of  Lord  VViUoughby.  Thence  he  returned  to 
Paris,  and  so  by  Rouen  to  Havre,  where^  his  money  being  spent, 
be  began  to  Icam  the  life  of  a  soldier  under  Henry  IV.  of  France. 
On  the  conclusion  (1599)  of  peace  with  the  League,  he  went  with 
Captain  Joseph  Duxbury  to  Holland  and  served  there  some  time, 
probably  with  the  English  troops  in  Dutch  pay.  By  this  time 
he  had  gained  a  wide  experience  in  the  art  of  war,  not  merely 
as  an  infantry  officer,  hut  also  in  those  more  technical  studies 
which  are  nQW  followed  by  the  Royal  Engineers.  At  length  he 
sailed  from  Enkhuisen  to  Scotland,  and  on  the  voyage  had  a 
narrow  escape  from  shipwreck  upon  Holy  Island  near  Berwick. 
After  some  stay  in  Scotland  he  returned  home  to  Willoughby, 
**  where,  within  a  short  time  being  {gutted  with  too  much 
company,  wherein  he  took  small  delight,  he  retired  himself  into 
a  little  woody  pasture,  a  good  way  from  any  town,  environed  with 
many  hundred  acres  of  other  woods.  Here  by  a  fair  brook  he 
built  a  pavilion  of  boughs,  where  only  in  his  clothes  he  lay. 
His  study  was  Machiavelli's  Art  of  War  and  Marcus  Aurelius; 
his  exercise  a  good  horse  with  his  lance  and  ring;  his  food  was 
thought  to  be  more  of  venison  than  anything  else;  what  [else] 
he  wanted  his  man  brought  him.  The  country  wondering  at  such 
a  hermit,  his  friends  persuaded  one  Signior  Theadora  Folaloga, 
lider  to  Henry,  earl  of  Lincoln,  an  excellent  horseman  and  a 
jioUe  Italiaii  gentleman,  to  insinuate  (himself]  into  his  woodish 
acquaintances,  whose  languages  and  good  discourse  aod  exercise 
of  riding  drew  Smith  to  stay  with  him  at  TattersaU. . . .  Thus— 
when  France  and  the  Netherlands  had  taught  him  to  ride  a  horse 
and  use  his  arms,  with  such  rudiments  of  war  as  his  tender  years, 
in  those  martial  schools,  could  attain  unto,  he  was  desirous  to 
see  more  of  the  world,  and  try  his  fortune  against  the  Turks,  both 
lamenting  and  repenting  to  have  seen  so  many  Christians  slaughter 
one  another.". 

Next  came  his  wanderings  through  France  from  Picardy 
to  Marseilles.  There  he  took  ship  for  Italy  in  a  vessel  full  of 
pilgrims  going  to  Rome.  These,  cursing  him  for  a  heretic, 
and  swearing  they  would  have  no  fair  weather  so  long  as  he  was 
on  IxMrd,  threw  him,  like  another  Jonah,  into  the  sea.  He  was 
able  to  get  to  a  little  uninhabited  island,  from  which  he  ■  was 
talcen  oflf  the  next  morning  by  a  Breton  ship  of  200  tons  going 
to  Alexandria,  the  captain  of  which,  named  La  Roche,  treated 
him  as  a  friend.  In  this  ship  he  visited  Egypt  and  the  Levant. 
On  its  way  back  the  Breton  ship  fought  a  Venetian  argosy  of 
400  tons  and  captured  it.  Reaching  Antibes  (Var)  later  on. 
Captain  La  Roche  put  Smith  ashore  with  500  sequins,  who  then 
proceeded  to  see  Italy  as  he  had  already  seen  France.  Passing 
through  Tuscany  he  came  to  Rome,  where  he  saw  Pope  Clement 
Vin.  at  mass,  and  called  on  Father  R.  Parsons.  Wandering 
on  to  Naples  and  back  to  Rome,  thence  through  Tuscany  and 
Vexuce,  he  came  to  Gratz  in  Styria.  There  he  received  informa- 
tion about  the  Turks  who  were  then  swarming  through  Hungary, 
and,  pa^ng  on  to  Vienna,  entered  the  emperor's  service. 

In  this  Turkish  war  the  years  1601  and  1602  soon  passed  away; 
many  deq>erate  adventures  does  he  narrate  (unconfirmed  by 
contemporary  records,  and  doubted  by  some  modem  critics), 
and  one  in  particular  covered  him  with  honour.  At  Regal,  in 
the  presence  of  two  armies,  as  the  champion  of  the  Christians,  he 
kilied  three  Turkish  champions  in  succession.  On  1 8th  November 
160?,  at  the  battle  of  Rothenthurm.  a  pass  in  Transylvania, 


where  the  Christians  fought  desperately  against  an  overpowering 
force  of  Crim  Tatars,  Smith  was  left  wounded  on  the  field  of 
battle.  His  rich  dress  saved  him,  for  it  showed  that  he  would 
be  worth  a  ransom.  As  soon  as  his  wounds  were  cured  he  was 
sold  for  a  slave  and  then  marched  to  Constantinople,  where  he 
was  presented  to  Charatza  Tragabigzanda,  who  fell  in  love  with 
him.  Fearing  lest  her  mother  should  sell  him,  she  sent  him  to 
her  brother  Timor,  pasha  of  Nalbrits,  on  the  Don,  in  Tatary. 
"  To  her  unkind  brother  this  kind  lady  wrote  so  much  for  his 
good  usage  that  he  half  suspected  as  much  as  she  intended;  for 
she  told  him,  he  should  there  but  sojourn  to  learn  the  language, 
and  what  it  was  to  be  a  Turk,  till  time  made  her  master  of  herself. 
But  the  Timor,  her  brother,  diverted  all  this  to  the  worst  of 
cruelty.  For,  within  an  hour  after  his  arrival,  he  caused  his 
'  drubman '  to  strip  him  naked,  and  shave  his  head  and  beard 
so  bare  as  hb  hand.  A  great  ring  of  iron,  with  a  long  stalk 
bowed  like  a  sickle,  was  riveted  about  his  neck,  and  a  coat 
[put  on  him]  made  of  ulgry's  hair,  guarded  about  with  a  piece 
of  an  undressed  skin.  There  were  many  more  Christian  slaves, 
and  nearly  a  YiMXidxtA  Jorsados  of  Turks  and  Moors,  and  he  being 
the  last  was  the  slave  of  slaves  to  them  all."  While  at  Nalbrits 
the  English  captain  kept  his  eyes  open,  and  his  account  of  the 
Crim  Tatars  is  careful  and<  accurate.  "  So  long  he  lived  in  this 
miserable  estate,  as  he  became  a  thresher  at  a  grange  in  a  great 
field,  more  than  a  league  from  the  Timor's  house.  The  pasha, 
as  he  oft  used  to  visit  his  granges,  visited  him,  and  took  occasion 
so  to  beat,  spurn  and  revile  him,  that  forgetting  all  reason  Smith 
beat  out  the  Timor's  brains  with  his  threshing  bat,  for  they  have 
no  flails,  and,  seeing  his  estate  could  be  no  worse  than  it  was, 
clothed  himself  in  the  Timor's  clothes,  hid  his  body  under  the 
straw,  filled  his  knapsack  with  com,  shut  the  doors,  mounted 
his  horse  and  ran  into  the  desert  at  all  adventure."  For  eighteen 
or  nineteen  days  he  rode  for  very  life  xmtil  he  reached  a  Muscovite 
outpost  on  the  river  Don;  here  his  irons  were  taken  off  him, 
and  the  LadyCallamata  largely  supplied  all  his  wants.  Thence 
he  passed,  attracting  all  the  sympathy  of  an  escaped  Christian 
slave,  through  Muscovy,  Hungary  and  Austria  until  he  reached 
Leipzig  in  December  1603.  There  he  met  his  old  master.  Prince 
Sigismund,  who,  in  memory  of  his  gallant  fight  at  Regal,  gave 
him  a  grant  of  arms  and  500  ducats  of  gold.  Thence  he  wandered 
on,  sightseeing,  through  Germany,  France  and  Spain,  until  ho 
came  to  Saffi,  from  which  seaport  he  made  an  excursion  to  the 
city  of  Morocco  and  back. 

While  at  Saffi  he  was  blown  out  to  sea  on  board  Captain 
Merham's  ship,  and  had  to  go  as  far  as  the  Canaries.  There 
Mcrham  fought  two  Spanish  ships  at  once  and  beat  them  off. 
Smith  came  home  to  England  with  him,  having  a  thousand 
ducats  in  his  purse. 

The  third  period,  1605-1609,  is  that  of  Captain  Smith's 
experiences  in  Virginia.  Throwing  himself  into  the  colonizing 
projects  which  were  then  coming  to  the  front,  he  first  intended 
to  have  gone  out  to  the  colony  on  the  Oyapok  in  South  America; 
but.  Captain  Leigh  dying,  and  the  reinforcement  miscarrying, 
"  the  rest  escaped  as  they  could."  Hence  Smith  did  not 
leave  England  on  this  account.  But  he  went  heartily  into  the 
Virginian  project  with  Captain  Bartholomew  Gosnold  and  others. 
He  states  that  what  he  got  in  his  travels  he  spent  in  colonizing. 
"  When  I  went  first  to  these  desperate  designs,  it  cost  me  many 
a  forgotten  pound  to  hire  men  to  go,  and  procrastination  caused 
more  to  run  away  than  went.  I  have  spared  neither  pains  nor 
money  according  to  my  ability,  first  to  procure  His  Majesty's 
letters  patents,  and  a  company  here,  to  be  the  means  to  raise  a 
company  to  go  with  me  to  Virginia,  which  beginning  here  and 
there  cost  me  nearly  five  years'  [1604-1609]  work,  and  more  than 
five  hundred  pounds  of  my  own  estate,  besides  all  the  dangers, 
miseries  and  incumbrances  I  endured  gratis."  Two  colonizing 
associations  were  formed — the  London  Company  for  South 
Virginia  and.  the  Western  Company  for  North  Virginia.  Smith 
was  one  of  the  patentees  of  the  Virginia  charter  of  1609. 
The  colony  which  Sir  W.  Raleigh  had  established  at  Roanoke 
island  off  the  American  coast  had  perished,  mainly  for  want  of 
supplies  from  England,  so  that  really  nothing  at  all  was  known  of 
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the  Virginian  coast-line  when  the  first  expedition  left  London 
on  xgth  December  1606;  and  therefore  the  attempt  was  bound 
to  fail  unless  a  convenient  harbour  should  be  found.  The 
expedition  consisted  of  three  ships  (the  "  Susan  Constant," 
100  tons,  Captain  C.  Newport;  the  "God  Speed,"  40  tons, 
Captain  B.  Gosnold;  and  a  pinnace  of  ao  tons.  Captain  J. 
RatcUffe),  with  about  140  colonists  and  40  sailors.  They  made 
first  for  the  West  Indies,  reaching  Dominica  on  24th  March  1607. 
At  Nevis,  their  next  stopping-place,  a  gallows  was  erected  to 
hang  Captain  Smith  on  the  false  charge  of  conspiracy;  but  he 
escaped,  and,  though  afterwards  the  lives  of  all  the  men  who 
plotted  against  him  were  at  his  mercy,  he  spared  them.  Sailing 
northwards  from  the  West  Indies,  not  knowing  where  they  were, 
the  expedition  was  most  fortunately,  in  a  gale,  blown  into  the 
mouth  of  Chesapeake  Bay,  discovering  land  on  26th  April  1607. 
Anchoring,  they  found  the  James  river,  and,  havmg  explored 
it,  fixed  upon  a  site  for  their  capital  in  the  district  of  the  chief 
or  weroance  of  Paspaheh,  its  chief  recommendation  being  that 
there  were  6  fathoms  of  water  so  near  to  the  shore  that  the  ships 
could  be  tied  to  the  trees.  Orders  had  been  sent  out  for  the 
government  of  the  colony  in  a  box,  which  was  opened  on  26th 
AprU  1607.  Captains  B.  Gosnold,  E.  M.  Wingfield,  C.  Newport, 
J.  Smith,  J.  Ratcliffe,  J.  Martin  and  G.  Kendall  were  named 
to  be  the  council  to  elect  an  annual  president,  who,  with  the 
council,  should  govern.  Wingfield  was,  on  13th  May,  elected 
the  first  president;  and  the  next  day  they  landed  at  James 
Town  and  commenced  the  settlement. 

All  this  while  Smith  was  under  restraint,'  for  thirteen  weeks 
in  all.  His  enemies  would  have  sent  him  home,  out  of  a  sham 
commiseration  for  him;  but  he  challenged  their  charge,  and 
so  established  his  innocency  that  Win^eld  was  adjudged  to 
give  him  £200  as  damages.  After  this,  on  zoih  June  1607, 
Smith  was  admitted  to  the  council. 

As  in  going  to  America  in  those  days  the  great  difficulty  was 
want  of  water,  so  in  those  colonizing  efforts  the  paramount 
danger  was  from  want  of  food.  "  There  were  never  Englishmen 
left  in  a  foreign  country  in  such  misery  as  we  were  in  this  new 
discovered  Virginia.  We  watched  every  three  nights  [every 
third  night],  lying  on  the  bare  cold  ground,  what  weather  soever 
came,  and  warded  all  the  next  day,  which  brought  our  men  to  be 
most  feeble  wretches.  .  Our  food  was  but  a  small  can  of  barley 
sodden  in  water  to  five  men  a  day.  Our  drink,  cold  water  taken 
out  of  the  river,  which  was,  at  a  flood.  Very  ^t,  at  a  low  tide, 
fuU  of  slime  and  filth,  which  was  the  destruction  of  many  of 
our  men."  So  great  was  the  mortality  that  out  of  105  colonists 
living  on  the  22nd  June  1607  67  died  by  the  following  8th 
January.  The  country  th^  had  settled  in  was  sparsely  popu- 
lated by  many  small  tribal  of  Indians,  who  owned  as  their 
paramount  chief,  Powhatan,  who  then  Hved  at  Werowocomoco, 
a  village  on  the  Pamunkey  river,  about  12  m.  by  land  from 
James  Town.  Various  boat  expeditions  left  James  Town,  to 
buy  food  in  exchange  for  copper.  They  generally  had  to  fight 
the  Indians  first,  to  coerce  them  to  trade,  but  afterwards  paid 
a  fair  price  for  what  they  bought. 

On  loth  December  1607  Captain  Smith,  of  whom  it  is  said 
'  the  Spaniard  never  more  greedily  desired  gold  than  he  victail," 
with  rune  men  in  the  barge,  left  James  Town  to  get  more  com, 
and  also  to  explore  the  upper  waters  of  the  Chickahominy.  They 
got  the  barge  up  as  far  as  Apocant.  Seven  men  were  left  in  it, 
with  orders  to  keep  in  midstream.  They  disobeyed,  went  into  the 
village,  and  one  of  them,  George  Cassen,  was  caught;  the  other 
six,  barely  escaping  to  the  barge,  brought  it  back  to  James  Town. 
It  so  happened  that  Opecanchanough  (the  brother  of  Powhatan, 
whom  he  succeeded  in  x6i8,  and  who  carried  out  the  great  mass- 
acre of  the  English  on  Good  Friday  1621)  was  in  that  neighbour- 
hood with  two  or  three  hundred  Indians  on  a  hunting  expedition. 
He  ascertained  from  Cassen  where  Smith  was,  who,  ignorant  of  all 
this,  had,  with  John  Robinson  and  Thomas  Emry,  gone  in  a 
canoe  20  m.  farther  up  the  river.  The  Indians  killed  Robinson 
and  Emry  while  they  were  sleeping  by  the  camp  fire,  and  went 
after  Smith,  who  was  away  getting  food.  They  surprised  him, 
and,  though  he  bravely  defended  himself,  he  had  at  last  to 


surrender.  He  then  set  his  wits  to  confound  them  with  his 
superior  knowledge,  and  succeeded.  Opecanchanough  led  him 
about  the  country  for  a  wonder,  and  finally,  about  5th  January 
x6o8,  brought  him  to  Powhatan  at  Werowocomoco.  "  Having 
f«LSted  him  after  their  best  barbarous  maimer  they  could,  a  long 
consultation  was  held;  but  the  conclusion  was  two  great  stones 
were  brought  before  Powhatan;  then  as  many  as  could  laid 
hands  on  Smith,  dragged  him  to  them,  and  thereon  laid  his  head. 
And,  being  ready  with  their  dubs  to  beat  out  his  brains,  Poca- 
hontas, the  king's  dearest  daughter,  when  no  entreaty  could 
prevail,  got  his  head  in  her  arms  and  laid  her  own  upon  his  to  save 
him  from  death.  Whereat  the  emperor  was  contented  Smith 
should  live,  to  make  him  hatchets,  and  her  bells,  beads  and 
copper;  for  they  thought  him  as  well  of  all  occupations  [handi- 
crafts]  as  themselves." 

The  truth  of  this  story  was  never  doubted  till  1859,  when  Dr 
Charles  Deane  of-  Cambridge,  Mass.,  edited  Wingfield's  Dis- 
course; in  reprinting  Smith's  True  Relation  of  1609,  Deane 
pointed  out  that  it  contains  no  reference  to  this  hairbreadth 
escape.  Since  then  many  American  historians  and  scholars  have 
concluded  that  it  never  happened  at  all;  and,  in  order  to  be 
consistent,  they  have  tried  to  prove  that  Smith  was  a  blustering 
braggadocio,  which  is  the  very  last  thing  that  could  in  truth  be 
said  of  him.  The  rescue  of  a  captive  doomed  to  death  by  a 
woman  is  not  such  an  unheard-of  thing  in  Indian  stories.  If  the 
truth  of  this  deliverance  be  denied,  how  then  did  Smith  come 
back  to  James  Town  loaded  with  presents,  when  the  other  three 
men  were  killed,  George  Cassen  in  particular,  in  a  most  horrible 
manner?  And  how  is  it,  supposing  Smith's  account  to  be  false, 
that  Pocahontas  afterwards  frequently  came  to  James  Town, 
and  was,  next  to  Smith  himself,  the  salvation  of  the  colony? 
The  fact  is,  nobody  doubted  the  story  in  Smith's  lifetime,  and 
he  had  enemies  enough.^ 

Space  fails  to  describe  how  splendidly  Smith  worked  after  his 
deliverance  for  the  good  of  the  colony,  how  he  explored  Chesa- 
peake Bay  and  its  influents,  how  (when  all  others  had  failed) 
the  presidency  was  forced  on  him  on  loth  September  x6o8;  how 
he  tried  to  get  com  from  Powhatan  at  Werowocomoco  on  isth 
January  1609,  but  he  fled  to  Orapakes,  40  m.  farther  off;  how 
with  only  eighteen  men  he  cowed  Opecanchanough  in  his  own 
house  at  Pamunkey,  in  spite  of  the  himdreds  of  Indiaiu  that  were 
there,  and  made  him  sell  com;  how  well  he  administered  the 
colony,  making  the  lazy  work  or  starve. 

Meanwhile  the  establishment  of  this  forlorn  hope  in  Virginia 

had  stirred  up),  a  general  interest  in  England,  so  that  the  London 

Company  were  able  in  June  1609  to  send  out  9  ships  with  500 

colonists.    Smith  had  now  got  the  Indians  into  splendid  order; 

but  from  the  arrival  on  nth  August  of  the  new-comezs  his 

authority  .came:  to  an  end.    They  refused  to  acknowledge  him. 

and  robbed  and  injured  the  Indians,  who  attacked  them  in  turn. 

Smith  did  his  best  to  smooth  matters,  while  the  rioters  woe 

plotting  to  shoot  him  in  his  bed.   In  the  meantime  he  was  away 

up  the  river.    On  his  return,  "  sleeping  in  his  boat,  accidentally 

one  fired  his  powder  bag,  which  tore  his  flesh  from  his  body  and 

thighs,  9  or  10  in.  square,  bx  a  most  pitiful  maimer;  but  to 

quench  the  tormenting  fire  frying  him  in  his  clothes  he  leaped 

overboard  into  the  deep  river,  where,  ere  they  could  recover  him, 

he  was  nearly  drowned."    Thus  disabled,  he  was  sent  home  on 

4th  October  X609  and  never  set  foot  in  Virginia  again.   Nemesis 

>  Pocahontas  never  visited  James  Town  after  Smith  went  to 
Ensland  in  October  160^,  until  she  was  brought  there  a  state  prisoner 
in  April  161^  by  Captain  S.  Argall,  who  had  obtained  possession  of 
her  by  treachery  on  the  Potomac  river.  The  colony,  while  treating 
her  well,  used  her  as  a  means  to  secure  peace  with  the  Indians.  In 
the  meantime,  believing  Smith  to  be  dead,  she  fell  in  love  with  an 
English  gentleman,  John  Rolfe,  apfMirently  at  that  time  a  widower. 
They  were  married  about  ist  April  1614.  Subsequently  she  em- 
braced Christianity.  Sir  T.  Dale,  with  Rolfe  and  his  wife,  landed  at 
Plytnouth  on  12th  June  1616.    Before  she  reached  London.  Smith 

yetitioned  Queen  Anne  on  her  behalf;  and  it  is  in  this  petition  of 
une  1616  that  the  account  of  his  deliverance  by  the  Indian  giri  first 
appears.    After  a  feasant  sojourn  of  about  seven  months,  being  well 

I  received  both  by  the  court  and  the  people,  Pocahontas  with  her 
husband  embarked  for  Virginia  in  the  George,  Captain  S.  Argall  (her 
old  captor),  but  she  died  off  Gravesend  about  February  I617. 


SMITH,  J.  R.— SMITH,  R.  B. 


267 


tttnaak  tbc  tioten  the  wintet  after  be  left, 
VudniuMoryas"  thcsUivingl[me."  Outi 
in  Octobet  160Q  all  but  6a  died  by  Ibe 


of  Smitb' 
Tbe  fmrtb  period.  iGia-1617,  wai  chiefly  ipenl  in  oploring 
Nincoiicui.  Can»][i  and  l^maquid  at  North  Virginia,  to  vhicli, 
It  hit  sdiciiiiion.  Prince  Cbarl^give  the  name  of  New  EjigUnd. 
Hb  6nt  obiKt  was  la  fish  lor  cod  and  baner  for  fun.  his  neil, 
(a  dixavei  Ihe  coul-line  mth  tbe  view  to  leltlemenl.  Two 
allrmpls,  in  1615  and  1617,  to  sellte  at  Capawuck  failed,  but 
(biDugfa  DO  fault  of  hii.  It  was  in  conneiion  with  these  prajecll 
(hat  the  Western  Company  for  North  Virginia  gave  him  the 
litJe  of  admiral  of  New  England.  We  cannot  better  conclude 
(his  sketch  af  his  activeoperationsthan  in  his  own  words  printed 

Ibe  DHBt  barbannia  savages;  aflei  my  deliverance  commonly 
ditajveriDg  and  ranging  those  targe  riven  and  unknown  nations 
wiih  neb  a  handful  of  ignorant  companions  that  (he  wiser  sort 
altra  gave  me  up  for  tosl;  always  in  mutinies,  wants  and 
mismes;  blown  up  wiih  gunpowder;  a  long  time  1  prisoner 
imang  Ibe  French  pinttcs,  from  whom  escaping  in  a  little  boat  by 
mj-vU,  and  adrilt  all  such  a,  stormy  wintet  night,  when  tbeir 
•       '  •    ■     "lith  (hey  had  taken  at 


IlOE 


of  I) 


s.  peslilei 


ly  Utile  boat,  &c  And 
IS  have  (I|  Uved  in  the 
even  years  jiSM-lSao) 


IbcDi  that  went  first  with  me  to  Vir^nia,  and  yet  to  see  the  fruits 
di  by  bbouTS  thus  well  begin  to  prosper  (though  1  have  but  my 
libour  for  my  pains),  have  1  not  much  reason,  boEh  privately 
ud  publicly  to  acknowledge  it,  and  give  God  thanks?  " 

The  last  period,  ieiS'i6]i,ofSmilh's  life  was  chiefly  devoted 
to  authorship.  In  iSiS  he  applied  (in  vain)  to  Francis  Bacon  10 
br  numbeKd  among  his  servants,  lo  i6ig  he  oEered  to  lead  out 
the  Pilgrim  Falhem  to  North  Virginia;  but  they  would  not  have 
bim,  he  being  a  Protestant  snd  they  Puritans.  The  charter  of 
ttit  London  Viiginia  Company  wu  annulled  in  1614.  A  list  of 
bis  publicatians  will  be  found  at  the  end  of  this  anide.    Thus 

cantem^tiiig  a  HisUry  of  tkc  Sea,  Captain  John  Smith  died  on 
list  June  i6]i,uidKU  buried  in  Si  Sepulchre's  Church.  London. 
Two  0!  the  silly  survivors  of  "  the  slarving  time,"  Richard 
Fotls  and  William  Pheltiplace.  thus  nobly  expressed  in  prim, 
u  eally  as  1611,  their  estimate  of  Smith:  "  What  shaU  I  say? 
but  thus  we  lost  him  f4lh  October  i6o(>|  that  in  all  his  proceedings 
bade  justice  his  hut  guide  and  experience  his  second;  ever 
bating  baseness,  sloth,  pride  and  indignity  more  than  any  dangers; 
that  never  jflontd  more  for  himself  than  his  soubdieia  with  him; 
thai  upon  no  danger  would  send  them  where  he  would  not  lead 
them  himself;  that  would  never  see  us  want  what  he  either 
hid,  or  could  by  any  means  get  us;  that  would  rather  want  than 

.  falsehood  and  coienage  than  death;  whose 


idvcni 

DnW  ol  (heir  6m  ■: 

inaSr'is  CapraT 
SUmiDondil  tOdc 

Tit  Camil  Hia 
W«  (1614);  An 

0(  nne  of  Ibe  • 
IbktdbyDrC.De 
[1907)  <i  tht  Ci 
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SKITH.  JOHK  KAPHAKL  (ufi-iSit},  English  painter 
and  mezzotint  engraver,  a  son  of  Thomas  Smith  of  Derby, 
the  landscape  painter,  was  bora  in  1751.  ffe  was  apprenticed, 
to  a  linen-draper  in  Derby,  and  afterwards  pursued  the  same 
buuness  in  London,  adding,  however,  to  his  income  by  the 
production  of  miniatures.  He  then  turaed  to  engraving  and 
executed  his  plate  of  the  "  Public  Ledger,"  which  had  great 
popularity,  arid  was  followed  by  hia  meuotints  of  "  Edwin  (he 
Minstrel "  (a  portrait  of  Thomas  Haden),  after  Wright  of  Derby, 
and"  Mercury  Inventing  the  Lyre,'*  after  Barry.  He  reproduced 
some  forty  of  the  works  of  Reynolds,  tome  of  these  plates 
ranking  among  the  masterpieces  of  the  art  of  mezzotint,  and  he 
was  appoinied  engraver  to  the  prince  of  Wales.  Adding  to  bis 
artistic  pursuits  an  extensive  conneiion  a>  a  print-dealer  and 
publisher,  he  would  soon  have  acquired  wealth  had  it  not  been 
for  his  dissipated  habits.  He  was  a  boon  companion  Of  George 
Morland,  ijihose  figure-piccea  he  excellently  meiwlinted.  He 
painted  subject-pictures  such  as  the  "  Unsuspecting  Maid," 
"  Inattention  "  and  the  "  Moralist,"  exhibiting  in  the  Ro;^ 
Academy  from  177910  tiga.  Upun  Ihe  decline  ol  his  business  as 
a  printsellcr  he  made  a  tour  through  the  N.  and  midland  counties 
ot  England,  producing  much  hasty  and  indilferent  work,  and 
settled  in  Doncaster,  where  he  died  on  the  mdof  March  1811. 

Hi>  prin^^deTica'trt™l1eni'in  "^^^  and  fi^y  »p^"  ol 

Home  Tooke,  Sir  Francii  Burdetc  and  the  group  of  tbe  duke  of 
I>evon«hi]e  and  family  auppart  hii  claims  as  a  succeufu!  drauRhlS' 
man  and  painter.  Me  had  a  very  thomiEgb  knowlcdj^  oT  the 
principles  and  binary  of  art,  and  was  a  brilliant  convenaUDDaliH. 

■WTH,  JOSEPH,  Ji.  (1S0J-1S44),  the  founder,  in  AprH  1S30, 
of  the  Church  of  Jesus  Christ  of  Latter-Day  Saints,  was  bom  in 
Sharon,  Vermont,  on  the  ijrd  of  December  180s.  He  was  killed 
by  a  mob  in  a  jail  at  Carthage,  Illinois,  on  the  17th  of  June 
1844-    (See  MoiHONS.) 

SHITH.  MORDAH  LEWIS  (iSii-1874),  American  general,  was 
boni  in  Oswego  County,  New  York,  on  Ihe  8th  of  March  1S31. 
In  184]  he  settled  in  Indiana,  and  later  had  some  military 
experience  in  the  United  Stales  army.  At  Ihe  outbreak  of  Ihe 
Civil  War  he  raised  Ibe  8th  Missouri  regiment,  of  which  he  was 
elected  colonel  in  1861.  Ho  commanded  a  brigade  at  the 
capture  of  Fort  Donelsan.  and  did  good  service  at  Shiloh.  In 
July  [86]  he  was  made  a  brigadier-genera]  U.S.V.,  and  served 
under  Sheimsn  in  the  river  expedition  against  Vicksburg.    At 

which  he  recovered  only  in  time  to  join  theArmyoflheTeonestce 
before  Chattanooga.  He  led  his  division  in  Ihe  bailies  of  the 
Chattanooga  campaign,  as  also,  in  the  fc^wing  year,  in  the 
Atlanta  campaign.  At  the  battle  of  AlUnii  he  commsudcd 
Logan's  corps.  Afterwards  he  was  placed  in  charge  of  Vicksburg. 
General  Sherman  ssid  of  M.  L.  Smith,  "  He  was  one  of  the 
bravest  men  in  aciian  I  evei  knew,"  He  died  at  Jersey  City 
on  Ihe  iqlh  ol  December  1874. 

"is  brother,  Giles  Alexudei  Smitb  (1819-1876),  also  a 
nguished  soldier  of  the  Federal  army,  wai  torn  in  JeSeison 
ily.  N.V.,  on  the  iDth  of  September  1810.  At  the  beginning 
" ;ncd  the  Miss  


I  captain.   He  I 
cofShilobindlheoperalio 


iniheca 


ayou.    After  the  final 
:  the  halile  of  Chj 


iSI  Corinth,  becon 
he  led  at  Chicki 
St  Vicksburg  he 


ik  pan  in  the  Atlanta 
campaign,  tbe  "  March  to  the  Sea  "and  the  Carolinaa  campaign, 
rising  lo  the  rank  ot  major-general  ot  volunteers.  After  Ibe  war 
he  declined  the  offer  of  a  colonelcy  in  the  tegular  army,  and  was 
subscituenily  engaged  in  politics,  retiring  from  public  life  in 
ig;i.  He  diedat  Bloomingion,IU.,  on  the  Sih  of  November  1876. 
SMITH.    RICHARD    BAIRD    (181B-1861),    British   engineer 

of  December  181S.  He  was  educated  nt'Lasswade  and  Addis- 
combe,  and  jwned  the  Madras  Engineers  in  i8jB.  Being 
(tanslencd  to  (he  Bengal  Enginctit,  he  served  through  the  second 
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Sikh  war,  and  was  present  at  the  battles  of  Badiwal,  Aliwal 
and  Sobraon.  He  was  then  for  some  years  employed  on  canal 
work,  and  when  the  Mutiny  broke  out  was  in  charge  of  Roorkee. 
He  promptly  concentrated  the  Europeans  in  the  workshops, 
and  though  the  native  sappers  deserted,  his  forethought  pre- 
vented any  loss  of  life.  When  Delhi  was  invested  he  was  ap- 
pointed chief  engineer  in  charge  of  the  siege  works.  He  reached 
Delhi  on  the  2nd  of  July,  and  immediately  advised  General 
Barnard  to  a^ault  the  dty.  Barnard  died  while  the  advice  was 
still  under  consideration,  and  his  successor,  General  Reed,  oould 
not  be  induced  to  follow  it;  and  when  Reed  in  turn  was 
succeeded  by  Archdale  Wilson,  the  besiegers  were  so  weakened 
by  losses  that  the  moment  for  a  successful  attack  had  passed. 
Baird  Smith,  however,  prevented  Wilson  from  relaxing  his 
hold  on  Delhi  until  the  arrival  of  John  Nicholson  with  reinforce- 
ments from  the  Punjab,  and  of  the  siege  train  from  Phillour. 
Nicholson  then  joined  Baird  Smith  in  compelling  Wilson  to 
make  the  assault,  which  proved  successful,  on-  the  14th  of 
September.  Baird  Smith  was  ably  assisted  by  Captain  Alexander 
Taylor,  but  Nicholson  was  unjust  to  Baird  Smith  in  assigning 
to  Taylor  the  chief  credit  for  the  siege  operations.  After  the 
capture  of  Delhi  he  returned  to  Roorkee  and  to  dvil  employment, 
and  for  a  time  the  value  of  his  military  services  was  insufficiently 
recognized.  After  the  Mutiny  he  was  made  A.D.C.  to  Queen 
Victoria,  became  secretary  to  the  government  of  India  in  the 
public  works  department,  and  gained  well-deserved  credit  in 
the  famine  of  1861.  But  the  onerous  character  of  this  work, 
following  a  wound  and  illness  at  Delhi,  broke  down  his  constitu- 
tion, and  he  died  at  sea  on  the  13th  of  December  1861.  He 
married  a  daughter  of  De  Quinccy,  who  long  survived  him. 

See  Colonel  H.  M.  Vibart,  Richard  Baird  Smith  (1897). 

SMITH,  ROBERT  (1689-1768),  English  mathematician,  was 
bom  in  1689,  probably  at  Lea  near  Gainsborough.  After  attend- 
ing Leicester  grammar  school  he  entered  Trinity  College,  Cam- 
bridge, in  1708,  and  becoming  minor  fellow  in  1714,  major 
fellow  in  1 715  and  senior  fellow  in  1739,  was  chosen  master  in 
1743,  in  succession  to  Richard  Bentley.  .From  1716  to  1760 
he  was  Plumian  professor  of  astronomy,  and  he  died  in  the 
master's  lodge  at  Trinity  on  the  2nd  of  Februaiy  1768.  Besides 
editing  two  works  by  bis  cousin,  Roger  Cotes,  who  was  his 
predecessor  in  the  Plumian  chair,  he  published  A  Compkat 
System  oj  Opticks  in  1738,  which  gained  him  the  sobriquet  of 
"  Old  Focus,"  and  Harmonics^  or  the  Philosophy  of  Musical 
Sounds  in  1749.  '  He  was  the  founder  of  the  Smith's  prizes  at 
Cambridge,  having  by  his  will  left  £3500  South  Sea  stock  to  the 
university,  a  portion  of  the  interest  from  which  was  to  be  divided 
yearly  between  the  two  junior  B.A.'s  who  had  made  the  greatest 
progress  in  mathematics  and  natural  philosophy. 

SMITH,  SYDNEY  (1771-1845),  English  writer  and  divine,  son 
of  Robert  Smith,  was  bom  at  Woodford,  Essex,  on  the  3rd  of 
June  1771.  His  father,  a  man  of  restless  ingenuity  and  activity » 
"very  clever,  odd  by  nature,  but  still  more  odd  by  design," 
who  bought,  altered,  spoiled  and  sold  about  nineteen  different 
estates  in  England,  had  talent  and  eccentricity  enough  to  be 
the  father  of  such  a  wit  as  Sydney  Smith  on  the  strictest 
principles  of  heredity;  but  Sydney  himself  attributed  not  a 
little  of  bis  constitutional  gaiety  to  an  infusion  of  French  blood, 
his  maternal  grandfather  being  a  French  Protestant  refugee  of 
the  name  -of  Olier.  Sydney  was  the  second  of  a  family  of  four 
brothers  and  one  sister,  all  remarkable  for  their  talents.  While 
two  of  the  brothers,  Robert  Percy,  known  as  "  Bobus,"  after- 
wards advocate-general  of  Bengal,  and  Cecil,  were  sent  to  Eton, 
Sydney  was  sent  with  the  youngest  to  Winchester,  where  he 
rose  to  be  captain  of  the  school,  and  with  his  brother  so  dis- 
tinguished himself  that  their  schoolfellows  signed  a  round-robin 
"  refusing  to  try  for  the  college  prizes  if  the  Smiths  were  allowed 
to  contend  for  them  any  more,  as  they  always  gained  them." 
At  some  time  during  his  Oxford  career  he  si)ent  six  months  in 
France,  being  duly  enrolled  for  safety's  sake  in  the  local  Jacobin 
club.  In  1789  he  had  become  a  scholar  of  New  College.  Oxford; 
he  received  a  fellowship  after  two  years'  residence,  took  his  degree 
in  1792  and  proceeded  M.A.  in  1796.   It  was  his  wish  then  to  read 


for  the  bar,  but  his  father  would  add  nothing  to  his  fdlowship, 
and  he  was  reluctantly  compelled  to  take  holy  orders.  He  was 
ordained  priest  at  Oxford  in  1 796,  and  became  a  curate  in  the  small 
village  of  Nether  Avon,  near  Amesbuzy,  in  the  midst  of  Salisbury 
Plain.  The  place  was  uncongenial  enough,  but  Sydney  Smith  did 
much  for  the  inhabitants,  providing  the  means  for  the  rudiments 
of  education,  and  thus  making  better  things  possible.  The  squire 
of  the  parish,  Michael  Hicks-Beach,  invited  the  new  curate  to 
dine,  was  astonished  and  charmed  to  find  such  a  man  in  such  a 
place,  and  engaged  him  after  a  time  as  tutor  to  his  eldest  son. 
It  was  arranged  that  they  should  proceed  to  the  university  of 
Weimar,  but,  before  reaching  their  destination  Germany  was 
disturbed  by  war,  and  "  in  stress  of  politics  "  said  Smith,  "  we 
put  into  Edinburgh."  This  was  in  x  798.  While  his  pupil  attended 
lectures.  Smith  was  not  idle.  He  studied  moral  philosophy  under 
Dugald  Stewart,  an4  devoted  much  time  to  medicine  and 
chemistry.  He  aJso  preached  in  the  Episcopal  chapel,  where  his 
practical  brilliant  discburses  attracted  many  hearers. 

In  1800  he  published  his  first  book.  Six  Sermons,  preached  in 
Charlotte  Street  Chapel,  Edinburgh,  and  in  the  same  year,  married, 
against  the  wishes  of  her  friends,  Catharine  Amelia  Pybus. 
They  settled  at  No.  46  George  Street,  Edinburgh,  where,  as 
everywhere  else.  Smith  made  numerous  friends,  among  them 
the  future  Edinburgh  Reviewers.    It  was  towards  the  end  of  his 
five  years'  residence  in  Edinburgh,  in  the  eighth  or  ninth  storey 
or  flat  in  a  house  in  Buccleuch  Place,  the  elevated  residence  (^ 
the  then  Mr  Jeffrey,  that  Sydney  Smith  proposed  the  setting  up 
of  a  review  as  an  organ  for  the  young  malcontents  with  things 
as  they  were.    "  I  was  appointed  editor,"  he  says  in  the  preface 
to  the  collection  of  his   contributions,    "  and   remained   k>ng 
enough  in  Edinburgh  to  edit  the  first  number  (October  1802)  of 
the  Edinburgh  Review.    The  motto  I  proposed  for  the  Review 
was '  Tenui  musam  meditamur  avena.' — '  We  cultivate  literature 
on  a  little  oatmeal.'    But  this  was  too  near  the  truth  to  be 
admitted,  and  so  we  took  our  present  grave  motto*  from  Publius 
Syras,  of  whom,  none  of  us,  I  am  sure,  had  ever  read  a  single 
line."     He  continued  to  write    for  the  Review  for  the  next 
quarter  of  a  century,  and  his  brilliant  articles  were  a  main 
element  in  its  success. 

He  left  Edinburgh  for  good  in  1803,  when  the  education  of 
his  pupils  was  completed,  and  settled  in  London,  where  be 
rapidly  became  known  as  a  preacher,  a  lecturer  and  a  social  lion. 
His  success  as  a  preacher,  although  so  marked  that  there  was  often 
not  standing-room  in  Berkeley  Chapel,  Mayfair,  where  he  was 
morning  preacher,  was  not  gained  by  any  sacrifice  of  dignity.  He 
was  also  "  alternate  evening  preacher  "  at  the  Foundling  Hospital, 
and  preached  at  the  Berkeley  Chapel  and  the  Fitzroy  Chapel, 
now  St  Saviour's  Church,  Fitzroy  Square.  He  lectured  on  moral 
philosophy  at  the  Royal  Institution  for  three  seasons,  from  1804 
to  x8o6:  and  treated  his  subject  with  such  vigour,  freshness 
and  liveliness  of  illustration  that  the  London  world  crowded  to 
Albemarle  Street  to  hear  him.  He  followed  in  the  main  Dugald 
Stewart,  whose  lectures  he  had  attended  in  Edinburgh;  but  there 
is  more  originality  as  well  as  good  sense  in  his  lectures,  especially 
on  such  topics  as  imagination  and  wit  and  humour,  than  in 
many  more  pretentious  systems  of  philosophy.  He  himself  had 
no  high  idea  of  these  entertaining  performances,  and  threw  them 
in  the  fire  when  they  had  served  their  purpose — providing  the 
money  for  furnishing  his  house.  But  his  wife  rescued  the 
charred  MSS.  and  published  them  in  1850  as  Elementary  Shetchcs 
of  Moral  Philosophy. 

With  the  brilliant  reputation  that  Sydney  Smith  had  acquired 
in  the  couise  of  a  few  seasons  in  London,  he  would  probably 
have  obtained  some  good  preferment  had  he  been  on  the  powerful 
side  in  politics.  Sydney  Smith's  elder  brother  "  Bobus  "  had 
married  Caroline  Vernon,  aunt  of  the  3rd  Lord  Holland,  and  he 
was  always  a  welcome  visitor  at  Holland  House.  His  W'hig 
friends  came  into  office  for  a  short  time  in  1806,  and  presented 
him  with  the  living  of  Foston-le-Clay  in  Yorkshire.  He  shrank 
from  this  banishment  for  a  time,  and  discharged  his  parish  duties 
through  a  curate;  but  Spencer  Perceval's  Residence  Act  was 
*  Judex  damnatur  cum  nocens  abscivitur. 
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piBcd  in  iSaS,  »ai  after  tiyini;  in  vaia  to  ncgotlite  an  cichaDEc, 
he  quiltHl  Landau  in  1S09,  and  moved  his  tiousehold  lo  Vork- 
tbin.  The  MLnnliy  of  "  All  the  Taltnls  "  wa>  driven  out  of 
office  in  iSo;  in  huoui  of  a  "  no  popciy  "  paity,  ud  in  tiut 
yrar  tppevrd  tbe  bt^X  iiuldment  af  Sydney  Smith's  most 
fundvs  pioduclion,  Ptlcr  Plymlry'i  LilUrs,  on  the  subject  of 
CithoUc  enundpalion,  ridicuJiiig  the  opposition  of  the  countcy 
dersy-  U  vti  published  ti  A  UilermlhiSiibjeaiiflitCiakiilict 
ttt  my  brotJur  A  brakam  vka  tJKi  in  the  Country,  by  Ptter  PlymUy. 
Nine  other  letters  followed  before  the  end  of  iSoS,  when  they 
Ippcared  in  collected  form.  Feler  Elymlcy's  identity  «M  i 
secret,  but  mmoon  got  abroad  of  the  real  lulhonhip.  Lord 
Holland  wrote  to  him  ejrpressing  his  own  opmioQ  and  GreoviUe's, 
that  there  hid  been  nothing  like  it  since  the  days  of  5wif  t  (Utmnir, 
i  151).  He  also  pointed  out  that  Svift  had  lost  a  bishopric  for 
his  wittiest  performance.  The  spedal  and  temporary  aatute  of 
the  topics  advanced  in  tliese  pamphlets  has  not  prevented  Ihtax 
from  taking  a  permanent  place  in  literature,  securtd  for  them  by 
the  vigorous,  picturesque  style,  the  generous  eloquence  and 
deunesA  of  exposition  which  Sydney  Smith  could  always 
CDiDmaivi-  In  lus  country  perish  of  Foston,  with  no  educated 
bei^bcjur  within  T  m.,  Sydney  Smith  accommodated  himself 
cheerfully  to  his  new  drciunstances.  ud  won  the  heaiti  of  his 
parirfiioDcrs  as  quickly  bs  be  had  conquered  a  wider  world. 
There  bad  been  no  resident  clergyman  in  his  parish  for  150  yean; 
be  bad  a  farm  of  300  acres  to  keep  in  order;  a  rectory  had  to  be 

to  the  Edinfnaik  Review.  "  If  the  chances  of  life  ever  enable  me 
la  tiottgt,"  he  neverlhetess  writes  to  Lady  Holland, "  I  will  show 
ytm  I  have  i»(  been  wholly  occupied  by  small  and  sordid  pur- 
•uiu."  He  continued  to  letve  the  cauK  of  toleration  by  ardent 
(pRchs  in  favour  of  Calbolic  etnaacipation ;  his  eloquence  being 
tpeciaUy  directed  afLaiost  those  who  maintainEd  that  a  Roman 
Catholic  could  not  be  believed  on  hia  oath.  "  I  defy  Dr 
Diiigenan,"'  he  pleaded,  addressing  a  meeting  of  clergy  in  iflaj, 
"  in  the  full  vigour  of  his  incapacity,  in  the  strongest  acceu  of 
that  PnHAiiDt  epilepsy  with  which  he  was  so  often  convulsed, 
10  have  added  a  single  security  to  the  security  of  that  oath." 
Al  this  lime  appeared  one  of  hij  most  vigorous  and  effeitive 
polemics,  A  Ldlcrlallie  EUcloriujiiiiillicCiMiiliiQimliim(ii>6). 
Sydney  Smith,  after  twenty  years'  service  in  Yntkjhire, 
obtained  preferment  at  last  from  a  Tory  miDiater,  Lord  Lyqd- 
hunt,  who  presented  him  with  a  prebeod  in  Bristol  cathedral 
m  iSfg.  and  afterwards  enabled  him  to  eichatige  Foston  for  the 
Bving  of  Combe  Fiorey,  near  Taunton,  which  he  held  conjoiolly 
with  the  Lving  of  Halberton  attached  to  his  prebend.  From 
this  lime  he  discontinued  writidg  for  the  Ediittnifik  Raitm  on 
the  ground  that  it  was  more  becoming  in  a  dignitary  of  the  church 
to  put  his  came  to  what  he  wrote.  It  was  expected  that  when  the 
Whigs  came  into  power  Sydney  Smith  would  be  made  a  bishop. 
There  was  nothing  in  his  writings,  as  in  the  case  of  Swift,  to  iland 
in  the  way.  Ife  had  been  most  sedulous  as  a  pat^hial  clergyman. 
Doctoring  his  parishioners,  he  said,  was  his  only  rural  amuse- 
menL  His  religion  was  wholly  of  a  practical  nature,  and  his 
feOow-derEy  had  reasons  for  their  suspicion  of  his  very  limited 
IheoJogy,  which  eicluded  mysticism  of  any  sort,    "  The  Gospel," 
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1  bitter  atucks  an  Meihod- 
followers  of  Pusey.    Still, 


ism,  and  later  in  many  3 
though  he  was  not  withe 
opposition  was  too  strong  for  them.  One  of  the  first  things  that 
Lord  Grey  said  on  entering  Downing  Street  was,  "  Now  1  shall 
be  able  10  do  tomettiiag  for  Sydney  Smith  ";  but  he  was  not 
able  lo  do  more  than  appoint  him  in  rfl^i  to  a  residentiary 
canonry  at  St  Paul's  in  eichange  for  the  prebendal  stall  he  held 
at  BrisloL  He  was  as  eager  a  champion  of  parliamentary  reform 
IS  be  had  been  of  Catholic  emandpatian,  and  one  of  bit  best 
hating  speeches  was  delivered  at  Taunton  in  October  iSjr  when 
he  made  his  well-known  comparison  of  the  House  of  Lords,  who 
;  Patrick  Duigenai,  M.P.  for  tbe  city  of  Armagh,  a  Pratntant 


hKl  just  thrown  out  the  Reform  Bill,  with  Ura  PsrUngton  of 

Sidmouth,  Betting  out  with  mop  and  pattens  to  stem  the  Atlantic 
in  a  storm,  Some  surprise  must  be  felt  now  that  Sydney  Siailh's 
reputatioti  as  a  humorist  and  vrjt  should  have  caused  my 
hesitation  about  elevating  him  to  an  einscopil  dignity,  and 
perhaps  he  was  right  in  thinkmg  that  the  real  obstacle  lay  in  bit 

whom  all  the  bench  of  bishops  could  tiot  turn  upon  vital  qucs- 
lions."  With  characteristic  philosophy,  when  he  saw  that  Uic 
promotion  was  doubtful,  he  made  ha  position  certain  by  lesidv- 
ing  not  to  be  a  bishop  and  deGoitely  forbidding  his  friends  lo 
intercede  forhira. 

On  the  death  of  his  blother  Cohttenay  be  inherited  £50,000, 
which  put  him  out  of  the  reach  of  poverty.  His  eldest  daughter, 
Saba  (igo9-iBt6),  married  Sir  Henry  Holland.  His  ildest  SOB, 
Douglas,  died  in  jSiq  at  the  outset  of  what  had  promised  to  be 
a  brilliant  career.  This  grief  his  father  never  forgot,  but  nothing 
could  quite  destroy  the  cheerfulness  of  his  later  life.  He  reuioed 
bis  high  spirits,  his  wit,  practical  energy  and  powers  of  argu- 
mentative ridicule  to  the  last.  His  Tkrn  Letlers  U  Anidiaan 
SiniUton  on  the  Ecclesiastical  Commission  (1S37-3&-39)  and 
his  Pdiliim  and  LOUri  on  tbe  repudiation  of  debts  by  the  stale 
of  Pennsylvania  (iS^),  are  as  bright  and  trenchant  as  hb  beit 
contributions  to  the  Edinburgh  Xenew.  He  died  at  his  house 
in  Qreen  Street,  London,  on  the  iind  of  February  1E45  and  wti 
buried  at  Kensai  Green. 


ly  his  widow  in  deference  to  (he 

rfuy  Smilli  hy  k'l  ian^cr.  Laiy 
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on  natural  philosophy, 
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taking  a  degree  of  law 
.   He  now  took  the  lead 

siderable  controveisy  being  universally  adopted.  He  and  his 
friend  Sir  John  Cbcke  were  the  great  classical  scholars  of  the 
time  in  England.  In  January  154J/4  he  was  appamted  hrsl 
regius  professor  of  dvil  law.  He  was  vice-chancellor  of  the 
university  the  same  year,  and  became  chancellor  10  the  bishop  of 
Ely,  by  whom  he  wis  ordiined  priest  in  154A.  In  1547  he 
became  provost  c^  Eton  and  dean  of  Carlisle.  He  early  adopted 
Peoteitanl  views,  a  fact  which  brought  him  into  prominence 


ri  £dw> 


1  VI.  cune 


g   Somers 


important  diplomatic  mission  to  Brussels. 
1J4S  he  was  knighted.  On  the  accession  of  Mary  he  was 
[ived  of  all  his  offices,  but  in  the  succeeding  reign  was  p^amiI^ 
y  employed  in  public  aflain.  He  became  a  member  of  parUa. 
it,  and  WIS  sent  in  r  561  as  ambassador  to  France,  where  he 

e  capacity  for  a  short  time.  He  remained  one  of  Elisabeth's 
,t  trusted  Protestant  counsellors,  being  appointed  in  iS7i 
icellor  of  Ihe  order  of  the  Garter  and  a  secretary  of  sUte. 
liedon  the  iithof  AuguU  ij;?.   la  1661  the  grandiOD  of  his 
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brother  George  was  created  a  baronet,  and  from  him  the  title  has 
descended  to  the  Smith  family  of  the  present  day. 

His  best-known  work,  entitled  D«  Republica  Andorum:  the 
Maner  of  Gooemmenl  or  PoiicU  pj  Ike  Realme  of  England,  was  pub- 
lished posthumously  in  iS^Si  and  passed  through  many  editions. 
His  epistle  to  Gardiner,  De  recta  el  emendata  iinguae  Craeeae  pro- 
nunciatione,  was  printed  at  Paris  in  1568;  the  same  volume  includes 
his  dialogue  De  recta  et  emendata  Hnpiae  AngUcanae  scripiione.  A 
number  of  his  letters  from  France  are  m  the  foreign  state  papers. 

See  A.  F.  Pollard's  article  in  the  Did.  Nat.  Biog.  A  life  by  Strype 
was  published  in  1698  (Oxford  edition,  i8ao). 

SMITH,  THOMAS  SOITTHWOOD  (x788-i86x),  English 
physician  and  sanitary  reformer,  was  bom  at  Martock,  Somerset- 
shhie,  on  the  axst  of  December  1 788.  While  a  medical  student  in 
Edinburgh  he  took  charge  of  a  Unitarian  congregation.  In  1816 
he  took  his  M.D.  d^ree,  and  began  to  practice  at  Yeovil,  Somer- 
set, also  becoming  minister  at  a  chapel  in  that  town,  but  removed 
in  1820  to  London,  devoting  himself  principally  to  medicine.  In 
x8a4  he  was  appointed  physidan  to  the  London  Fever  Hospital, 
and  in  X830  published  A  Treatise  on  Fever,  which  was  at  once 
accepted  as  a  standard  authority  on  the  subject.  In  this  book 
he  established  the  direct  coimezion  between  the  impoverishmrat 
of  the  poor  and  epidemic  fever.  He  was  frequently  consulted  in 
fever  epidemics  and  on  sanitary  matters  by  public  authorities, 
and  his  reports  on  quarantine  (1845),  cholera  (1850),  yellow  fever 
(x85a),  and  on  the  results  of  sanitary  improvement  (1854)  were 
of  international  importance.  He  died  at  Florence  on  the  xoth  of 
December  x86x. 

SMITH,  WILLIAM  (fl.  1596),  English  sonneteer.  He  published 
in  1596  a  sonnet  sequence  entitled  Chloris,  or  the  Complaint  of 
the  passionate  despised  Shepkeard,  He  was  a  disdple  of  Spenser, 
to  whom  the  two  first  sonnets  and  the  last  are  addressed.  He 
signed  his  name  W.  Smith,  and  has  sometimes  been  confused 
with  the  playwright  Wentworth  Smith,  who  collaborated  with 
John  Day,  William  Haughton  and  others  (1601-1603). 

SMITH,  WILLIAM  (c.  1730-X819),  English  actor,  the  son  of  a 
dty  tea  merchant,  was  educated  at  Eton  and  went  up  to  Cam- 
bridge, but  his  wild  pranks  ^oon  ended  his  college  career  and 
brotight  him  back  to  London.  His  first  stage  appearance  was 
in  1753  at  Covent  Garden,  where  he  remained  for  twenty  years, 
playing  important  parts.  In  1774  he  was  at  Drury  Lane  under 
Garrick's  management.  His  forte  was  gay  comedy,  and  he  was 
the  original,  indeed  unrivalled,  Charles  Surface.  It  was  in  this 
part  that  he  made  his  farewell  appearance  In  1788.  He  died  on 
the  13th  of  September  18 19.  His  sporting  tastes  and  social 
connexions — he  married  the  sister  of  a  peer — led  to  his  being 
called  "  Gentleman  Smith,"  a  sobriquet  his  manners  seem  to 
have  justified.  He  is  to  be  distinguished  from  an  older  En^ish. 
actor,  William  Smith  (d.  X696),  the  friend  of  BettertoiL 

SMITH,  WILLIAM  (i769-x839)>  English  geologist,  appropri- 
ately termed  "the  Father  of  English  geology,"  and  known 
among  his  acquaintances  as  "Strata  Smith,"  was  bom  at 
Churchill  in  Oxfordshire  on  the  23rd  of  March  X769.  Deprived 
of  his  father,  an  ingenious  mechanic,  before  he  was  eight  years 
old,  he  depended  upon  his  father's  eldest  brother,  a  farmer  at 
Over  Norton,  who  was  but  little  pleased  with  his  nephew's  love 
of  collecting  "pundibs"  {Terebratulae)  and  "pound-stones" 
(the  large  Echinoid  Clypeus,  then  frequently  employed  as  a 
pound  weight  by  dairywomen),  and  with  his  propensity  for 
carving  sundials  on  soft  brown  "  oven-stone  "  of  his  neighbour- 
hood. The  unde  was,  however,  better  satisfied  when  the  boy, 
after  studying  the  mdiments  of  geometry  and  surveying,  began 
to  take  interest  in  the  draining  of  land;  and  there  is  no  doubt 
that  William  Smith  profited  in  after  life  by  the  practical  experi- 
ence he  gained  with  his  relative.  At  the  age  of  dghteen  he 
became  assistant  to  Edward  Webb,  surveyor,  of  Stow-on-the- 
Wold,  and  traversed  the  Oolitic  lands  of  Oxfordshire  and 
Gloucestershire,  the  Lias  days  and  red  marls  of  Warwickshire 
and  other  districts,  studying  their  varieties  of  strata  and  soils. 
In  X79X  his  obsetvations  at  Stowey  and  High  Littleton  in 
Somersetshire  first  impressed  him  with  the  regularity  of  the 
strata.  In  1793  he  executed  the  surveys  and  levellings  for  the 
line  of  the  Somerset  Coal  (^anal,  in  the  ooune  of  which  he  con- 


firmed a  previous  supposition,  that  the  strata  lying  above  the 
coal  were  not  horizontal,  but  incHned  in  one  dircctioik — ^to  the 
E. — so  as  to  texxninate  successivdy  at  the  surface. 

On  bdng  appointed  engineer  to  the  canal  in  1794  he  was 
deputed  to  make  a  tour  of  observation  with  regard  to  inlaiul 
navigation.  During  this  tour,  which  occupied  neady  two  months, 
he  journeyed  to  York  and  Newcastle  and  returned  through 
Shropshire  and  Wales  to  Bath;  he  carefully  examined  the 
geological  stmcture  of  the  country,  and  corroborated  his  general- 
ization of  a  settled  order  of  succession  in  the  strata.  After 
residing  for  two  or  three  years  at  High  Littleton  he  removed  in 
1795  to  Bath,  an^  three  years  later  purchased  a  small  estate  at 
Tucking  Mill,  Midford,  about  3  m.  distant  from  the  dty,  where 
he  engaged  in  the  last  duties  he  performed  as  resident  engineer 
to  the  Coal  Canal  (X798-X799).  His  numerous  journeys  had 
satisfied  him  of  the  practicability  of  making  a  map  to  show 
the  ranges  of  the  different  strata,  across  England,  and  in  1794 
he  coloured  his  first  geological  map — that  of  the  vicinity  of  Bath. 

At  this  time  he  made  acquaintance  with  the  Rev.  Benjamin 
Richardson  (d.  x83a),  from  1796  rector  of  FarleighHungcrford, 
who  possessed  a  good  collection  of  local  fossils,  but  knew  nothing 
of  the  laws  of  stratification.  He  had  a  sound  knowjedge  of 
natural  history,  and  he  greatly  aided  Smith  in  learning  the 
names  and  true  nature  of  the  fossils,  while  Smith  arranged  his 
specimens  in  the  order  of  the  strata.  By  this  new  friend  Smith 
was  introduced  to  the  Rev.  Joseph  Townsend  (173S-1816), 
rector  of  Pewsey,  and  on  a  notable  occasion  in  1799  Smith 
dictated  his  first  table  of  British  Strata,  written  by  Richardson 
and  now  in  the  possession  of  the  Geological  Sodety  of  London. 
It  was  headed  Order  of  the  Strata,  and  their  imbedded  Organic 
Remains,  in  the  neighbourhood  of  Bath:  examined  and  proved 
prior  to  ijgg.  In  1813  Townsend  published,  with  due  acknow- 
ledgment, much  information  on  the  English  strata  communicated 
by  William  Smith,  in  a  work  entitled  The  Character  of  Moses 
estaUished  for  veracity  as  an  historian,  recording  events  from  the 
Creation  to  the  Deluge,  Meanwhile  Smith  was  completing  and 
arranging  the  data,  for  his  large  Geological  Map  of  England  and 
Wales,  with  part  of  Scotland,  which  appeared  in  x8 15,  in  fifteen 
sheets,  engraved  on  a  scale  of  5  m.  to  x  in.  The  map  was  reduced 
to  smaller  form  in  X819;  and  from  this  date  to  1822  twenty-one 
separate  county  geological  maps  and  several  sheets  of  sections 
were  published  in  successive  years,  the  whole  constituting  a 
Geological  Atlas  of  England  and  Wales,  Smith's  collection  of 
fossils  was  purchased  in  x8x6-i8i8  by  the  British  Museum. 
In  x8x7  a  portion  of  the  descriptive  catalogue  was  published 
under  the  title  of  a  Stratigraphical  System  of  Organised  Fossils. 
Prior  to  this,  in  x8x6,  he  commenced  the  publication  of  Strata 
Identified  by  Organised  Fossils,  with  figures  printed  on  paper  to 
correspond  in  some  degree  with  the  luitural  hue  ci  the  strata. 
In  this  work  (of  which  only  four  parts  were  published,  x8x6-x8i9) 
is  exemplified  the  great  prindple  he  established  of  the  identifica- 
tion of  strata  by  their  induded  organic  remains.  In  January 
X83X  the  Geological  Sodety  of  London  conferred  on  Smith  the 
first  WoUaston  medal;  on  which  occasion  Sedgwick  in  an 
doquent  address  refenred  to  Smith  as  "  the  Father  of  English 
Geology";  and  the  govenunent  conferred  upon  him  a  life- 
pension  of  £100  per  annum.  The  degree  of  LL.D.  he  recdved 
from  Dublin,  at  the  meeting  of  the  British  Association  in  that 
dty  in  X835.  In  1838  he  was  appointed  one  of  the  commissionen 
to  sdect  building-stone  for  the  new  Houses  of  Parliament. 
The  last  years  of  his  life  were  spent  at  Hackness  (of  which  he 
made  a  good  geological  map),  near  Scarborou^,  and  in  the 
latter  town.  His  usually  robust  health  failed  in  1839,  axMl  on 
28th  August  of  that  year  he  died  at  Northampton.  He  was 
buried  at  St  Peter's  church,  and  a  bust  by  Chantrey  was  placed 
in  the  nave.  In  1891  the  eari  of  Dude  erected  a  monument 
to  his  memory  at  his  native  place,  Churchill. 

His  Memoirs,  edited  by  his  nephew,  John  Phillips,  appeared  in  1844. 

SMITH,  SIR  WILUAM  (X813-X893),  English  lextoographcr, 
was  bora  at  Enfidd  in  18x3  of  Nonconformist  parents.  He  was 
originally  destined  for  a  theological  career,  but  instead  was 
artided  to  a  solidtor.    In  his  spare  time  he  taught  himidf 
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and  when  he  entered  University  College  he  carried  off 
both  the  Greek  and  Latin  i»i2es.    He  was  entered  at  Gray's 
Inn  in  1830^  but  gave  up  his  legal  studies  for  a  post  at  Umversity 
College  school,  and  hegain  to  write  on  classical  subjects.    He 
next  turned  his  attention  to  lexicography.    His  first  attempt 
was  the  Dictionary  of  Creek  and    Roman  AniiquitieSf  which 
appeared  in  1842.    The  greater  part  of  this  was  written  by 
himself.    In  1849  followed  the  Dictionary  of  Greek  and  Roman 
Biography,  and  the  Greek  and  Roman  Gedgrapky  in  1857.    In 
this  work  some  of  the  leading  scholars  of  the  day  were  associated 
with  him.    In  2850  he  published  the  first  of  the  school  diction- 
aries; and  in  1853  he  bc^ian  the  Prindpia  series,  which  marked  a 
distinct  step  in  the  school  teaching  of  Greek  and  Latin.    Then 
came  the  Stitdentf  Manuals  of  History  and  Literatwe,  in  which 
the  Greek  history  was  the  editor's  own  work.    In  carrying 
oat  this  task  Smith  was  most  ably  seconded  by  John  Murray, 
the  publisher,  who,  whoi  the  original  publishers  of  the  dictionaries 
got  into  difficulties,  volimteered  to  take  a  share  in  the  under- 
taking.   The  most  important,  perhaps,  of  the  books  edited  by 
WiUiam  Smith  were  those  that  dealt  with  ecclesiastical  subjects. 
These  were  the  Dictionary  cftke  Bible  (1860-1865) ;  the  Dictionary 
of  Christian  Antiquities  (X875-X880),  undertaken  in  collaboration 
with  Archdeacon  Cheetham;  and  this  Dictionary  of  Christian 
Biography  (1877-1887),  jomtly  with  Dr  Henry  Wacc.     The 
Alias,  on  which  Sir  George  Grove  collaborated,  appeared  in 
1875.    From  1853  to  1869  Smith  was  classical  examiner  to  the 
Unhrersify  of  London,  and  on  his  retirement  he  became  a  member 
of  the  Senate.   He  sat  on  the  Committee  to  inquire  into  questions 
of  copyright,  and  was  for  several  years  registrar  of  the  Royal 
litenry  Fund.    He  edited  Gibbon,  with  Guizot^s  and  Milman's 
notes,  in  1854-1855.    In  1867  he  became  editor  of  the  Quarterly 
Resiao,  which  he  directed  with  marked  success  until  his  death  on 
the  7th  of  October  1893,  his  remarkable  memory  and  accuracy, 
as  wdl  as  his  tact  and  courtesy,  specially  fitting  him  for  such 
a  post.    He  was  D.CX.  of  Oxford  and  Dublin,  and  the  honour 
iA  knighthood  was  conferred  on  him  the  year  before  hid  death. 
SmH,  WILLIAM  FARRAR  (i834-«i903),  American  general, 
was  bom  at  St  Albans,  Vermont,  on  the  17th  of  February  1824, 
and  graduated  from  West  Point  in  1845,  being  assigned  to  the 
engineer  branch  of  the  army.     He  was  twice  assistant  professor 
of  xnathematics  at  West  Pobt  (1846-1848  and  185::  1856). 
Daring  the  first  campaign  of  the  Civil  War  he- was  employed  on 
the  staff,  in  August  x86i  became  brigadier-general  of  volunteers, 
and  was  breveted  lieutenant-colonel  U.S.A.  for  his  gallantry  at 
the  action  ol  White  Oak  Swamp.    In  July  1862  he  received 
promotion  to  the  rank  of  major-goieral  U.S.V.    Smith  led  his 
dfvisMHi  with  con^icuous  valour  at  Antietam,  and  was  again 
breveted  in  the  regular  army.    On  the  assignment  of  Genial 
Franklin  to  a  superior  command  Smith  was  placed  at  the  head  of 
the  VL  corps  of  the  Army  of  the  Potomac,  which  he  ted  at  the 
disastroos  battle  of  Fredericksburg  (9.V.).    The  recriminations 
which  foOowed  led  to  the  famous  general  order  in  which  several 
(rf  the  senior  officers  of  the  army  were  dismissed  and  suspended 
by  General  Bumside.    Smith  was  one  of  these,  but  it  is  to  his 
credit  that  he  did  not  leave  the  army,  and  as  a  brigadier-general 
be  commanded  troops  in  Pennsylvania  during  the  criticid  days 
of  the  Gettysburg  campaign.    Later  in  1863  be  was  tusigned  to 
duty  as  chief  engineer  of  the  Army  of  the  Cumberland.   As  such 
he  condpcted   the  engineer  operations  which   reopened  the 
"  cracker-hne  '*  from  Chattanooga  {q.v.)  to  the  base  of  supplies. 
(X  this  action  the  House  0)mmittee  on  militaiy  affairs  rq>orted 
ID  1865  that  "  as  a  subordinate,  General  W.  F.  Smith  had  saved 
the  Army  of  the  Cumberland  from  capture,  and  afterwards 
directed  it  to  victory."    Smith  was  now  again  nominated  for 
the  rank  of  major-general  U.S.V.,  and  Grant,  who  was  much 
impressed  with  Smith's  work,  insisted  strongly  that  the  nomina- 
tkn  sbcnild  Ite  confirmed,  which  was  accordingly  done  by  the 
Senate  in  March  1864.    Grant,  according  to  his  own  statement, 
"was  not  long  in  finding  out  that  the  objections  to  Smith's 
promotion  were  weD  grounded,"  but  he  never  stated  the  grounds 
<^  ha  complaint,  and  Smith,  in  the  "  Battles  and  Leaders  "  series, 
maintained  that  they  were  purely  of  a  personal  character.    For 


the  Virginian  campaign  of  1864  Smith  was  specially  assigned  by 
Grant  to  command  the  XVIII.  corps.  Army  of  the  James,  and 
he  took  part  in  the  battle  of  Cold  Harbor  and  the  first  operations 
against  Petersburg,  after  which,  while  absent  on  leave,  he  was 
suddenly  deprived  of  his  command  by  Grant.  He  resigned  from 
the  volunteers  in  1865,  and  from  the  U.S.  army  in  1867.  From 
1864  to  1873  he  was  president  of  the  International  Telegraph 
Company,  and  m  1875-1881  served  on  the  board  of  police 
commissioners  of  New  York,  becoming  president  of  tins  in  1877. 
After  i88x  he  was  engaged  in  civil  engineering  work.  He  died 
at  Philadelphia  on  the  28th  of  February  1903. 

SMITH,  WILLIAM  HENRY  (1808-1872),  English  author, 
was  bom  at  Hammersmith,  London,  in  1808.  He  was  educated 
at  Radley  School,  and  in  1821  was  sent  to  Glasgow  University. 
In  1823  he  entered  a  lawytf's  office,  in  which  he  remained  for  five 
years.  He  was  called  io  the  bar,  but  had  no  practice.  He 
contributed  to  the  Literary  Gazette  and  to  the  Atkenaeum,  under 
the  name  ol  "  Wool-gatherer,"  attracting  some  attention  by 
the  delicacy  and  finish  of  his  style.  Ernesto^  a  philosophical 
romance,  appeared  in  1835,  two  poems,  Guidone  and  Solitude,  in 
1836,  and  in  1839  he  formed  a  connexion  with  Blackwood^ s 
Magamne,  for  which  he  acted  as  philosophical  critic  for  thirty 
years.  In  1846  a  visit  to  Italy  led  to  the  writing  of  a  tale  entitled 
Mildred,  which  was  too  purely  reflective  to  be  successful.  In  1851 
he  declined  the  chair  of  moral  philosophy  at  Edinburgh,  being 
unwilling  to  abandon  his  quiet,  studious  life  in  the  Lake  District. 
There  he  completed  his  philosophic  romance  Tkomdale  (1857), 
which  was  considered  at  the  time  to  be  a  work  of  real  intdlectual 
value.  A  similar  production,  Gravenkurst,  appeared  in  1862;  a 
second  edition  contained  a  memoir  of  the  author  by  his  wife. 
Smith  died  at  Brighton  on  28th  March  1872.  He  also  wrote  two 
plays,  one  of  which,  Aikehocid,  was  produced  by  Macready  in  1843. 
It  was  published  with  his  other  tragedy.  Sir  WiUiam  Crichton, 
in  1846. 

SMITH,  WILUAM  HENRY  (1825-1891),  English  man  of 
business  and  statesman,  was  bom  in  London  on  the  24th  of  JuAe 
1825.  His  father,  was  the  founder  of  the  great  distribtlting  firm 
of  W.  H.  Smith  &  Son,  in  the  Strand,  and  at  an  early  age  he' 
became  a  partner  and  devoted  himsdf  to  the  business.  He 
betrayed  no  political  aspirations  imtil  1865,  when  he  came  for- 
ward as  a  Conservative  to  contest  Westminster  against  John 
Stuart  Mill  and  the  Hon.  Mr  Grosvenor.  Defeated  on  that 
occasion,  he  triumphed  in  1868,  winning  a  victory  when  his  party 
was  in  general  vanquished  on  all  sides.  The  prestige  thus 
obtained  combined  with  wealth  and  his  business  abilities  to 
recommend  him  to  Disraeb',  who  in  1874  made  him  secretary  to 
the  Treasury.  In  1877  he  gained  cabinet  rank  as  first  lord  of  the 
Admiralty;  in  1885  he  was  successively  secretary  for  War  and 
chief,  secretary  for  Irdand;  in  1886  he  was  again  at  the  War 
Office;  and  when  late  in  that  year  Lord  Randolph  ChurchiU's 
resignation  necessitated  a  reconstmction  of  the  ministry,  Mr 
Smith  found  himself  first  lord  of  the  Treasury  and  leader  of  the 
House  of  Commons.  He  was  no  orator,  and  made  no  pretchce 
to  gcm'us,  but  his  success  in  these  high  offices  was  complete, 
and  was  admittedly  due,  not  merely  to  business  ability,  but  to 
the  universal  respect  which  was  gained  by  his  patience,  good 
temper,  zeal  for  the  public  service,  and  thorough  kindness  of 
heart.  He  died  at  Walmer  Castle  (which  he  occupied  as  Warden 
of  the  Cinque  Ports)  on  the  6th  of  October  1891.  In  recognition 
of  his  services  a  peerage  in  her  own  right  was  conferred  on  bis 
widow,  with  the  title  of  Viso>untess  Hambleden.  Lady  Hamble- 
den  (b.  1828)  had  been  a  Miss  Danvers,  and  before  marrying 
Mr  Smith  had  been  the  wife  of  Mr  B.  A.  Leach,  by  whom  she  had 
a  family.  Her  eldest  son  by  the  second  marriage,  the  Hon.  W. 
F.  D.  Smith  (b.  x868),  rowed  in  the  Oxford  boat,  and  on  his 
father's  death  became  head  of  the  business;  in  1891  he  was 
elected  Conservative  M.P.  for  the  Strand  (London),  and  was 
re-dected  in  1892,  1895,  1900  and  Z906.  He  married  in  1894 
Lady  Esther  Gore,  daughter  of  the  earl  of  Arran. 

SMITH,  WILUAM  ROBERTSON  (1846-1894),  Scottish  phUo-; 
logist,  physicist,  archaeologist,  Biolical  critic,  and  editor,  from 
z88i,  of  the  9th  edition  of  this  Encyclopaedia,  was  bom  on  the 
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8th  of  November  1846  at  Kdg  in  Aberdeenshire,  where  his 
father  was  Free  Church  minister.  He  was  educated  at  home  and 
at  Aberdeen  University,  where  he  attained  the  highest  academic 
distinctions,  winning  among  other  things  the  Ferguson  mathe- 
matical scholarsh^  which  is  open  to  all  graduates  of  Scottish 
universities  under  three  years'  standing.  In  x866  he  entered  the 
Free  Church  College  at  Edinburgh  as  a  student  of  theology. 
During  two  summer  sessions  he  studied  philosophy  and  theology 
at  Bonn  and  Gdttingen,  making  friends  in  all  brandies  of  learning. 
From  x86S  to  1870  be  acted  as  assistant  to  the  professor  of 
natural  philosophy  in  Edinburgh  University.  During  this 
period  he  was  not  only  most  succe^ul  as  a  teacher,  but  produced 
much  original  work — eH>edaIly  in  the  experimental  and  mathe* 
matical  treatment  of  electricity — which  is  still  regarded  as 
standard.  In  1870  he  was  appointed  and  ordained  to  the  office 
of  professor  of  Oriental  languages  and  Old  Testament  exegesis 
at  the  Free  Church  College,  Aberdeen,  and  here  he  began  that 
series  of  theological  investigations  which,  characterized  as  they 
were  by  learned  research  and  the  use  of  the  most  scientific 
methods,  were  destined  to  make  his  name  famous.  He  was  the 
pupU  and  personal  friend  of  many  leaders  of  the  higher  criticism 
in  Germany,  and  from  the  first  he  advocated  views  which,  though 
now  widely  accepted,  were  then  regarded  with  apprehension. 
The  artidtf  on  Biblical  subjects  which  he  contributed  to  the  9th 
edition  of  the  Encyclopaedia  Britannica  distrened  and  alarmed 
the  authorities  of  the  Free  Church.  In  1876  a  committee  of  the 
General  Assembly  of  that  Church  reported  on  them  so  adversely 
that  Smith  demanded  a  formal  trial,  in  the  course  of  which  he 
defended  himself  with  consimmiate  ability  and  doquence.  The 
indictment  dropped,  but  a  vote  of  want  of  confidence  was  passed, 
and  in  i88x  Smith  was  removed  from  his  chair.  During  this  long 
struggle  he  was  sustained  by  the  conviction  that  he  was  fighting 
for  freedom,  and  at  the  end  of  the  trial  he  was  probably  the 
most  popular,  if  not  the  most  powerful,  man  in  Scotland.  Marks 
of  sympathy  were  showered  on  him  from  all  udes. 

In  1875  he  was  appointed  one  of  the  Old  Testament  revisers; 
in  1880-1882  he  delivered  by  invitation,  to  very  large  audiences 
in  Edinburgh  and  Glasgow,  two  courses  of  lectures  on  the 
criticism  of  the  Old  Testament,  which  he  aftvwards  published 
{TheOld  Testament  in  ike  Jewish  Ckurckt  first  edition  1881,  second 
edition  1892,  and  The  Prophets  of  Israel,  i88a,  which  also  passed 
through  two  editions) ;  and  soon  after  his  dismissal  from  his  chair 
he  joined  Professor  Baynes  in  the  editorship  of  the  Encyclopaedia 
Britannica^  and  after  Professor  Baynes's  death  remained  in 
supreme  editorial  control  till  the  work  was  completed.  His  versa- 
tility, &mness  combined  with  tact,  width  of  view,  and  pains- 
taking struggle  for  accuracy  were  largely  re^wnsible  for  the 
maintenance  of  its  high  standard.  But  he  did  not  let  his  other 
duties  interfere  with  his  Semitic  studies.  He  visited  Arabia, 
Egypt,  Syria,  Palestine,  Tunis  and  southern  Spain,  and  had 
an  intimate  knowledge  of,  and  personal  acquaintance  with,  not 
only  the  literature,  but  the  life  of  the  East.  His  early  friendship 
with  J.  F.  McLexman,  that  most  original  student  of  primitive 
marriage,  had  a  great  influence  on  Smith's  studies,  and  his 
attention  was  always  strongly  attracted  to  the  comparative 
study  of  primitive  customs  and  their  meaning.  His  chief  con- 
tributions to  this  branch  of  learning  were  his  artide  SACsmcB 
in  the  Encydopaedia  Britannica,  his  Kinship  and  Marriage  in 
Early  Arabia  (Cambridge,  1885),  and  above  aU  his  Lectures  on  the 
Religion  of  the  Semites  (xst  edition  1889,  and  edition  1894).  His 
originality  and  grasp  of  xnind  enabled  him  to  seize  the  essential 
among  masses  of  details,  and  he  had  in  a  marked  degree  the  power 
of  carrying  a  subject  farther  than  his  predecessors. 

In  1883  Robertson  Smith  was  appointed  Lord  Almoner's 
Professor  of  Arabic  at  Cambridge,  which  henceforth  became  his 
home.  He  occupied  rooms  in  Trinity  College  till  1885,  when  he 
was  dected  to  a  professorial  fdlowship  at  Christ's  College.  In 
x886  be  became  univeruty  librarian,  and  in  1889  Adams  Pro- 
fessor of  Arabic.  In  Z888-X89X  he  delivered,  as  Burnett  lecturer, 
three  courses  of  lectures  at  Aberdeen  on  the  primitive  religion  of 
the  Semites.  Early  in  1890  grave  symptoms  of  constitutional 
disease  manifested  themsdves,  ^nd  the  last  years  of  his  life  were 


full  of  su£fering,  which  be  bore  with  the  utmost  courage  and 
patience.  He  never  ceased  to  work,  and  when  near  his  end  was 
activdy  engaged  in  planning  the  Encyclopaedia  Biblica,  which 
he  had  hoped  to  edit.  He  died  at  Cambridge  on  the  31st  of 
March  X894,  and  was  buried  at  Kdg.  Small  and  slight  in  person 
and  never  robust  in  health,  Robertson  Smith  was  yet  a  man  of 
ceaseless  and  fiery  energy;  of  an  intellect  extraordinarily  alert 
and  quick,  and  as  sagacious  in  practical  matters  as  it  was  keen 
and  pierdng  in  specidation;  of  an  erudition  astonishing  both  in  its 
range  and  in  its  readiness;  of  a  temper  susceptible  of  the  highest 
enthusiasm  for  worthy  ends,  and  able  to  inspire  others  with 
its  own  ardour;  endowed  with  the  warmest  affections,  and 
with  the  kindest  and  most  generous  disposition,  but  impatient 
of  stupidity  and  ready  to  blaze  out  at  whatever  savoured  of 
wrong  and  injustice.  The  sweetness  and  purity  of  his  nature 
combined  with  his  brilliant  conversational  powers  to  render 
him  the  most  delightful  of  friends  and  companions. 

Sec  also  James  Bryce,  Studies  in  Contemporary  Biography  (1903). 

(A.E-S.) 

SMITH,  SIR  WILUAH  SIDNEY  (X764-X840),  English  admiral, 
was  the  second  son  of  Captain  John  Smith  of  the  Guards,  and 
was  bom  at  Westminster  on  the  axst  of  July  1764.    He  entered 
the  navy,  according  to  his*  own  account,  "  at  the  beginning  ol 
the  American  War,"  being  only  about  deven  years  of  age.    For 
his  bravery  tmder  Rodney  in  the  action  near  Cape  St  Vincent 
in  January  X780,  he  was  on  the  2Sth  of  September  appointed 
lieutenant  of  the  "  Aldde,"  74.    After  serving  in  the  actions 
against  the  French  fought  by  Graves  off  Chesapeake  in  1781  and 
by  Rodney  at  the  Leeward  Islands  in  1782,  he  was  on  the  6th  of 
May  of  the  latter  year  promoted  to  be  commander  of  the  '*  Foxy  " 
sloop,  and  on  the  i8th  of  October  advanced  to  the  rank  of  captaixL 
His  ship  having  been  paid  off  in  the  b^inning  of  1784,  be  spent 
two  years  in  France  and  afterwards  visited  Spain.    From  1790 
to  1792  he  advised  the  king  of  Sweden  in  the  war  with  Russia, 
recdving  for  his  s^vices  the  honour  of  knighthood.    After  his  re- 
turn to  England  he  was  sent  on  a  mission  to  Constantinople,  and 
having  joined  Lord  Hood  at  Toulon  from  Smyrna  in  December 
X793,  he,  though  only  on  half  pay,  was  activdy  employed  in  the 
attempt  to  bum  the  enemy's  ships  and  arsenaL    In  the  following 
years  he  was  engaged  in  the  Channel  hunting  French  privateers; 
but,  having  with  the  boats  of  his  squadron  boarded  in  Havre-de- 
Grftce  harbour  a  lugger  which  was  driven  by  the  tide  above  the 
French  forts,  he  was  on  the  Z9th  ci  April  1796  compelled  to 
surrender  and  sent  a  prisoner  to  Paris.  By  means  of  forged  orden 
for  his  removal  to  another  prison  he  made  his  escape  from  the 
Temple,  and,  crossing  the  Channel  in  a  small  skiff  picked  up  at 
Havre,  arrived  in  London  on  the  8th  of  May  X798.    In  October 
he  was  appointed  to  the  command  of  the  "  Tigre,"  80,  and  was  sent 
to  the  Mediterranean.   By  a  very  curious  decision  of  the  govera- 
ment  he  was  joined  in  commission  with  his  brother  Spencer  Smith, 
minister  at  Constantinople.   Learning  of  Bonaparte's  approach  to 
St  Jean  d'Acre,  he  hastened  to  its  rdief,  and  on  the  i6tfa  of  March 
X799  captured  the  enemy's  flotilla,  after  which  he  successfully 
ddended  the  town,  compdling  Napoleon  on  the  20th  of  May  to 
raise  the  siege  and  retreat  in  disorder,  leaving  all  his  artilltfy. 
behind.  For  this  brilliant  exploit  he  recdved  the  ^>edal  thanksof 
the  Houses  of  Parliament  and  was  awarded  an  annuity  of  £iooa 
On  the  24th  of  January  x8oo  he  took  upon  himsdf  to  make  the 
convention  of  El  Arish,  by  which  the  French  were  to  have  been 
allowed  to  evacuate  Egypt.    His  action  was  disallowed  by  his 
superiors,  who  insisted  that  the  French  must  surrender.    Sub- 
sequently he  oo-oporated  with  Abercromby,  under  whom  he 
commanded  the  naval  brigade  at  the  battle  of  Aboukir,  where 
he  was  wounded.    On  his  retum  to  England  he  was  in  1802 
dected  M.P.  for  the  dty  of  Rochester.    In  March  1803  he  was 
commissioned  to  watch  the  preparations  of  the  French  for  an 
invasion  of  England.   Having  on  the  9th  of  November  1805  been 
promoted  to  be  rear-admiral  of  the  blue,  he  was  in  the  following 
January  despatched  on  secret  service  for  the  protection  of  Sicily 
and  Naples.    His  conduct  was  as  usual  brilliant,  but,  also  as 
usual,  his  vanity  and  sdf-assertion  led  him  into  quarrds  with 
the  ixiilitary  officers.  He  relieved  GaeU  and  captured  Capri,  tMl 
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OB  die  a  5th  of  January  1867  received  orders  to  proceed  to  Malta, 
whence  he  joined  Sir  John  Duckworth,  who  was  sent  to  act 
against  the  Turks.  On  the  7th  of  February,  with  the  rear  division 
of  the  squadron,  he  destroyed  the  Turkish  fleet  and  spiked  the 
batteries  off  Abydos.  In  November  following  he  was  sent  to 
blockade  the  Tagxis,  and  was  mainly  instrumental  in  embarking 
the  Portuguese  prince  regent  and  royal  family  for  Rio  de  Janeiro, 
after  which  he  was  sent  as  commander-in-chief  to  the  coast  of 
S.  America  in  February  1808.  At  Rio  he  was  entangled  in 
another  quarrel  with  the  British  minister.  Lord  Strangford, 
and  was  sununarily  recalled  in  1809.  On  the  31st  of  July  1810 
he  was  made  vice-admiral  of  the  blue,  and  on  the  i8th  of  July 
1S12  was  de^>atched  as  second  in  command  under  Sir  Edward 
Pellew  (afterwards  Viscount  Exmouth)  to  the  Mediterranean, 
but  the  expedition  was  uneventful.  His  term  of  active  service 
practically  closed  in  1814.  He  was  made  R.C.B.  in  1815  and 
in  1821  admiral.  The  later  years  of  his  life  were  spent  at  Paris, 
where  he  died  on  the  26th  of  May  1840.  His  restless  self- 
asserlk>n  brought  him  into  collision  with  many  of  his  contempor- 
aries. Including  Nelson  and  Sir  John  Moore.  Colonel  Bunbury's 
Narrative  of  some  Passages  in  the  Great  War  with  France  contains 
a  most  amusing  account  of  his  theatrical  vanity.  But  though  by 
nature  a  boaster  he  was  both  daring  and  ingenious. 

See  Barrow,  Lift  of  Admiral  Sir  W.  S.  Smith  (3  vols.,  1848). 

SMITH,  a  worker  in  metals.  The  O.  Eng.  smid,  Du.  smid, 
Ger.  Schmied,  &c.,  are  from  an  obsolete  Teut.  verb  smeithant  to 
forge.  The  root  is  seen  in  Gr.  cfdkri,  a  graver's  tool.  It  is 
apparently  not  connected  with  "  smooth,"  where  an  original 
jB  has  been  lost.  There  is  no  foundation  for  the  old  etymological 
guess  which  identifies  "  smith  "  with  "  to  smite, "  as  the  one 
who  smites  or  beats  iron.  VVhcn  used  without  such  qualification 
as  appears  in  "  goldsmith,"  "  silversmith,"  &c.,  the  term  means 
a  worker  in  iron,  especially  as  indicating  a  "  blacksmith,"  one 
who  forges  iron,  as  opposed  to  "  whitesmith,"  the  finisher  and 
polisher  of  iron,  or  "  tinsmith,"  a  worker  in  tin.  The  word  has 
originated  one  of  the  commonest  of  English  surnames,  sometimes 
taking  various  archaic  forms  (Smyth,  Smythe,  Smigth,  &c.; 
also  Gennan  Schmidt).. 

SMITH  OOLLEOE,  an  American  institution  for  the  higher 

education  of  women,  at  Northampton,  Massachusetts.    It  was 

founded  by  the  will  of  S<H>hia  Smith  (i  796-1870)  of  Hatfield, 

who  gave  money  to  Smith  Academy  in  Northampton  and  to 

Andover  Tlieological  Seminary,  and  who  left  about  $365,000 

*'  for  the  establishment  and  maintenance  of  an  institution  for 

the  higher  education  of  young' women,  with  the  design  to  furnish 

them  means  and  facilities  for  education  eqiud  to  those  which  are 

afforded  in  our  cc^eges  for  young  men  ";  siie  chose  Northampton 

as  the  site  of  the  coDege  and  selected  the  trustees.    The  college 

was  chartered  in  1871  and  was  opened  in  1875. 

On  the  college  campus  in  the  central  part  of  Northampton  are: 
Ccdlege  Hall,  with  administrative  offices,  an  assembly  nail,  and 
lectare  rooms;  Scelye  Hall,  with  department  offices  and  recitation 
rooms;  a  Ubrary,  completed  in  1910  and  containing  30,000  volumes 
in  that  year ;  an  auditorium,  with  a  large  organ  and  a  seating  capacity 
of  3500;  the  LiHy  Hall  of  Science :  Chemistry  Hall;  an  astronomical 
obaovatory;  Music  Hall;  the  Hiilyer  Art  Gallery,  with  an  en- 
dowment of  $j^,ooo  for  the  increase  of  its  collections;  the  Students' 
Building  for  the  social  life  of  the  students;  the  Lyman  Plant  House 
and  the  Botanic  Garden;  the  Alumnae  Gymnasium;  the  Allen 
Recreation  Field;  sixteen  (in  1910)  dwelling-houses  for  the  students 
00  the  j>lan  of  private  homes,  not  dormitories;  an  mfirmary;  and 
Sonnyskle.  a  home  for  convalescents.  Entrance  requirements  differ 
little  from  those  of  the  College  Entrance  Examination  Board.  All 
undergraduate  courses  are  largely  elective  and  lead  to  the  degree 
of  Bs^helor  of  Arts.  Graduate  courses  lead  to  the  degrees  of 
Master  of  Arts  and  Doctor  of  Philosophy,  the  latter  degree  being 
rarely  oooferred  and  "  only  in  reco^ition  of  high  scholarly  attain- 
ment and  of  ability  to  carry  on  original  research."  In  1909-1910 
there  were  loa  teachers  and  1635  students  (of  whom  8  were  graduate 
students),  ana  the  college  had  an  endowment  of  about  $1,300,000. 
The  annual  tuition  charge  was  tioo  until  1009,  when  it  became  $150. 
There  arc  six  fellowships,  of  $500  each.whicnare  granted  for  graduate 
research ;  and  there  are  many  undergraduate  scholarships,  and  loans 
are  made  to  needy  students  by  the  Smith  Students'  Aid  Society 
(1897).  The  College  contributes  to  the  American  Classical  Schools  at 
Athens  and  Rome,  to  the  Zoological  Station  at  Naples,  and  to  th^ 
Marine  Biological  Laboratory  at  Woods  Hole,  Massachusetts.    The 


first  president  of  the  college  from  1873  to  September  1910  was 
Lawrenus  Clark  Scelye  (b.  1837),  a  graduate  of  Union  Collq|e  and  of 
Andover  Theok)gical  Seminary. 

SMITH'S  FALLS,  a  town  and  outport  of  Lanark  county, 
Ontario,  Canada,  on  the  Rideau  river  and  canal,  and  the  Canadian 
Pacific  railway,  a8  m.  N.W.  of  Brockville.  Pop.  (1901)  5155. 
It  contains  saw,  shingle,  woollen  and  pkning  mills,  and  large 
agricultural  implement  works,  and  has  regidar  steamer  connexion 
vrith  Kingston  and  Ottawa  by  the  Rideau  river  and  canaL 

SMITHSON,  HENRIETTA  CONSTANCE  (1800-1854),  Irish 
actress,  was  the  daughter  of  a  theatrical  manager.  She  made 
her  first  stage  appearance  in  1815  at  the  Crow  Street  theatre, 
Dublin,  as  Albina  Mandeville  in  Reynolds's  Will.  Three  years 
later  she  made  her  first  London  appearance  at  Drury  Lane  as 
Letitia  Hardy.  She  had  no  particular  success  in  England; 
but  in  Paris,  in  1828  and  1832,  whither  she  first  went  with 
Macready,  she  aroused  immense  enthusiasm  as  Desdemona, 
Virginia,  Juliet  and  Jane  Shore.  She  had  a  host  of  admirers, 
among  them  Hector  Berlioz  (q.v.),  whom  she  married  in  1833. 
They  separated  in  1840.  At  the  time  of  her  marriage  her 
popularity  was  already  over  and  she  was  deeply  in  debt.  A 
benefit  was  given  her,  but  she  had  the  mortification  of  seeing 
a  rival  applauded  when  she  herself  was  coldly  received.  She 
retired  from  the  stage,  and  died  on  the  3rd  of  March  1854. 

SMITHSON.  JAMES  (1765-1829),  British  chemist  and  mineral- 
ogist and  founder  of  the  Smithsonian  Institution  at  Washington, 
a  natural  son  of  Hugh  Smithson,  ist  duke  of  Northumberland, 
by  Mrs  Elizabeth  Keate  Made,  a  granddaughter  of  Sir  George 
Hungerford  of  Studley,  was  bom  in  France  in  1765.  He  was 
educated  at  Pembroke  College,  Oxford,  where  he  graduated 
in  1786,  and  was  known  in  early  life  as  James  Lewis  (or  Louis) 
Made.  He  took  the  name  of  James  Smithson  about  the  year 
x8oo.  His  attention  was  given  to  chemistry  and  mineralogy, 
and  he  published  analyses  of  calamines  and  other  papers  in  the 
Annals  of  Philosophy  and  Phil.  Trans.  The  mineral  name 
"  smithsonite  "  was  originally  given  in  his  honour  by  Bcudant 
to  zinc  carbonate,  but  having  also  been  applied  to  the  silicate, 
the  name  is  now  rarely  used.  In  1784  he  accompanied  Faujas 
St  Fond  in  his  journey  to  the  Western  Isles,  and  in  the  English 
translation  of  the  Travels  in  England,  Scotland  and  the  Hebrides 
(1799)  Smithson  is  spoken  of  as  "  M.  dc  Medes  of  london." 
He  was  elected  F.R.S.  in  1787.  He  died  at  Genoa  on  the  27th 
of  June  1829.  By  his  will  he  bequeathed  upwards  of  £100,000 
to  the  United  States  of  America  to  found  the  Smithsonian 
Institution.  The  institution  (see  below)  was  founded  by  act 
of  Congress  on  the  loth  of  August  1846. 

See  "  Tames  Smithson  and  his  Bequest "  (with  portraits),  by 
W.  J.  Rhees,  and  "  The  Scientific  Writings  of  James  Smithson, 
edited  by  W.  J.  Rhees,  Smithsonian  Misc.  Coll.,  vol.  xxi.  (1879- 
1880). 

SMITHSONIAN  INSTITUTION,  an  American  institution  o|[ 
learning  in  Washington,  D.C.,  founded  by  the  bequest  of  James 
Smithson  (9.V.),  who  seems  to  have  known  of  Joel  Barlow's 
plan  for  a  national  institution  of  learning  in  the  dty  of  Washing- 
ton in  accordance  with  George  Washington's  recommendation 
in  his  farewell  address  of  1796.  His  estate  was  left  to  a  nephew, 
Henry  James  Hungerford,  with  the  stipulation  that  should 
Hungerford  die  without  issue  the  whole  estate  should  go  "  to 
the  United  States  of  America  to  found  at  Washington,  under 
the  name  of  the  Smithsonian  Institution,  an  establishment  for 
the  increase  and  diffusion  of  knowledge  among  men."  Hunger- 
ford died  without  issue  in  1835.  There  was  much  opposition  in 
America  to  the  acceptance  of  Smithson's  bequest,  espedally 
by  John  C.  Calhoun  and  others  who  held  that  Congress  had  no 
power  under  the  Constitution  to  accept  such  a  gift,  but  the 
gift  was  accepted,  largely  through  the  efforts  of  John  (^ncy 
Adams;  and  Richard  Riish,  sent  to  England  as  agent  for  the 
United  States,  quickly  obtained  a  verdict  for  the  American 
daim  to  the  estate.  In  September  1838  £104,960  in  gold 
sovereigns  was  delivered  from  the  dipper  "  Mediator  "  to  the 
Philadelphia  mint,  where  it  was  recoin«i  into  American  money, 
$508,318-46;  in  1867,  after  the  death  of  Hungerford's  mother, 
a  residuary  legacy  of  $26,210  was  recdved  and  the  fund  then 
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amounlrd  lo  t6jo.ooo.    An  act  of  the  7lhaf  July  iSjS  (repealed 

and  (500,000  waj  invested  in  Atkaniai  bonds  which  proved 
worlhLns,  but  Concrcsa^  considering  tbat  it  was  a  trustee  of  Ibe 

notably  that  oi  |}i6,ooo  Erom  Thomas  George  HodgUni  (d! 
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Smilhunian  Institulion  and  piovidingfor  an  "  eiublishment  " 
by  Ihia  name  composed  of  tbc  president,  vice-p>c»dcnt, 
sccrelarics  of  stale,  licisuiy,  war  and  navy,  ibe  postmuler- 
general,  the  altorncy-genecsl,'  the  chief-justice  of  the  supreme 
court  and  the  commis^onct  of  the  patent  o£ce  ol  the  United 
Stiles,  Ihe  mayor  of  ibc  cily  of  Washington  (amended  in  1871 
(0  read:  govemor  of  the  District  of  Columbia),  and  such  other 
penoni  as  they  may  elect  honorary  members.'  The  same  art 
provided  for  Ifae  gavemment  of  the  Institution  by  a  Board  of 
Regents  composed  of  the  vice-president  o[  the  United  States, 
Uiemayoro(ihecityofWa3hinglon(amendedini87i  asabove), 
three  members  of  the  Senate  (appointed  by  its  preadenl), 
three  members  of  the  House  of  Representatives"  (appointed 

City  of  Washington  (chosen  by  joint  tesolutlon  of  the  Senate 
and  House  ol  Representatives),  and  four  others,  inhabitants 
of  lour  different  slates;  Ihe  Board  chose  from  lis  membera  a 
chancellor  (in  practice  the  vice-prc^dcnl  of  the  United  Slates 
until  tSjoand  since  then  thecbief-justicc).  The  act  provided  for 
the  dehvery  to  the  Board  of  Regents  and  the  maintenance  in  the 
buildings,  which  were  to  be  erected  according  to  tb;  act,  oC 
"  all  objects  of  ut  and  of  foreign  and  curious  research,  and  all 
objects  of  natural  history,"  &c.,  belonging  to  the  United  States, 
including  the  collections  of  Smithson;  and  it  enacted  that  any 
applicant  for  copyright  should  deUver  one  copy  of  the  work 
tobecopyrighledtolhelibrarianot  the  Smithsonian  Institution 
and  another  to  the  Librarian  of  Congress.'  Thanks  to  the 
eSorts  of  J-  Q.  Adams,  provlMon  was  made  lor  the  use  of  the 
income  of  the  fimd  only  and  the  principal  was  permanently 

The  Rfgenig  met  on  the  7lh  of  September  1S46.  Those 
appointed  were:  George  Evans,  Sidney  Breese  and  Isaac 
S.  Pennybacker,  senators;  Robert  Dale  Owen,  William  J. 
Hough  and  Heniy  W.  Hilhard,  members  of  thp  House  ol  Repre- 
sentative]; Rufus  Cboate,  Gideon  Hawley,  Richard  Rush 
■tid  William  C.  Preston,  by  jnnt  resolution,  from  four  different 
states;  and  Alexander  Dallas  Bsche  and  General  Joseph 
G.  Totten,  from  the  National  Institute.  Tbey  elected  (Dec. 
1S46)  as  first  secretary  and  director  of  the  Institution,  Joseph 
Henry,  then  professor  of  natural  philostqihy  is  the  College  of 
New  Jersey  (Princeton  Univetdly),  who  presented  in  bis  first 


annual  report  (Dec.  18*7)  a 


'    The 


It  paragraph  contained  the  following: — ''  Te  IiKrease  Kw^ 
tcdfe:  It  is  proposed  (i)  to  itimulate  men  of  talent  to  make 
original  researches,  by  offering  suitable  lenaids  lot  tnemoln 
containmg  new  truths;  and  (1)  to  appropriate  annually  a  portion 
of  the  income  lor  particular  researcbes,  under  the  jlirectioii  of 

'  The  Snretaryof  the  Interior  wasadded  in  1877  and  the Seaetary 

■No  honorary  members  have  been  chosen  Bii>ce  1873,  and  an 

amendment  of  1804  omits  the  provisiim  for  ibeir  election. 
■InJanuaryiS47  James  p.  WestcDIt  objected  to  the  conuitution- 

urder  Ihe  aui^ority  of  tbe  United  Sutei  created  during  their  term 
'  In  1S65  the  actual  granting  of  copyright  was  transferred  from 
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."■uiive  head  (•"' 

L  1878  and 


Kimifdii:    It  is  proposed  (i)  to 

lublisb  occasionally  separate 


until  hii  death  in  1878  and  its  organiialion  is  due  largely  to  him. 
He  opposed  the  icheme  for  the  gradual  foonaiion  of  a  general  library 
under  ihe  charge  al  the  InMilution.  and  in  iSjs  coramiiied  the  Boaid 
'   "  I    '  -t.    -tvious  practice  ol  spending  or    '   " 

luseum  and  library,  and  this  . 


&C.    Before  1B7O  meteornlosy  bulked  largeJv  in  Iheie  reports;  nlleT 

'""sU^' F"Bl?i?H7n'??"'lu'i^™""  n«.S^'J5d  %  ^^^^ 

periected  Henry's  lyuem  of  "  interiutional  cxchanlei."  under  which 
the  Iniiiluiion.  through  ngenit  in  the  principal  cities  of  Europe,  ex- 
changes ill  own  publications.  IhoK  of  other  deparlments  ol  the 


gllelthjT 

il  Museum 


by  the  gill 
bnceW4). 
tier,  Tr>i« 
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n  of  Dr  f,  H.  Kidder  (1841-1B89).    Langley's  Brindp.1 
h  in  Ihe  obaervatoiy  was  on  the  nature  c]  Ihe  inlra-ied 
of  the  spectrum.   Hit  name  it  also  doKlv  connected  with  bis 

bich  pit>ved  that  a  machine  other  than  a  ballooo  could  be 
Id'nv.  "under  the'i^ti^"  the  H^elri'n"  b^^t  pri^"'^ 

DppOBIim    natabty 

»  of  Ibe  Id 

'in  Januiry  1907.  alter  Langley'l  death.  Charles  DooUttle 
^alcott  (b.  i8v>).  a  geologist,  director  of  Ihe  U.S.  Geological  Survey 
.1894-1907,  became  lecmary  of  the  ImtituiioD. 
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irch  iDd  invHt^tiofi  lA 


._.  . .,  — . al  Society  dT  ihe  « 

Afnmcaa  Revolution  was  AJmilarly  incorporatrd  i  « 

tA  CongnB  tA  ihfi  rnd  of  March  1889  and  die  30th  e 

Naiooal   Zoolonol   Park  wai  nubliihcd  ukJh  : 

and  in  a  |>ark  of  166  acm  in  the  valley  oT  Rock  Cn  > 

^^  -rvS^hjoiuMS^k  e 

ciiy  MockSr  alonst  cuactly  th*  1. 

Tbc  oldnt  building,  (hat  of  tl  n 

iS^I-i^SS;  it  ii  Senna  bro  i 

RonuDoque  itylcdeiiEned  \y  '. 

omwr  of  tlw  ETOund*.    E-  01  i  % 

Ihe  perk  tithe  new  building  M'  e 

XipDTli  cTilie  >^liDnal'Muieu^  n 

C^iT/fifrnivKJ  J0  KiunaUdjf  {q  ,  .    .    .    _    _ll 

I'lUnf  ,^Ulri  JVmunuJ  Muruin  |iS7B  sqqj;  Bullflil  «f  ite  VniUd 
^talts  Natumal  Alujrum  (1^75  *qqO>  conlainii^  larsn  monDgiaphi 

^jH^jcnn  J<tdiams  NoHh  of  SJeiico  (1907^  pail  i.  being  Bulletin  30^ 
and  Ctnlritnaians  b>  Wort*  Amtriam  Ellmelety  (l877  Kiq):  .<nna/i 
tf^  I&£  Attrepkyticai  Obiffvaloty  (rqpo  *qf].J-  and  Annuai  Reports 
^  tlu  Amrrkan  HitUnirai  AiSKialim  I1R90  inq,). 

Ai-THOiirits.— Sec  Wn.  J.  Rbc«.  A  Liu  0}  PuiliHiitni  1!  On 
SmUkiotian  IrUilUum.  i«<«-n»i  (Waiblnglon.  looj).  being  No, 
U76  »(  Ibe  Smilhwntan  Miscdlaneoui  Colkci£ni;  abo  Tlu 
Stiikumian  hailuliiin.  1346-1S96-.  Tkt  HiUBry  o/  iu  FirU  HalJ. 
Cnlury  (WaihinilDn.  iSo;).  edited  by  Geonie  Brown  Coixle. 
aisiKanl  wcieiary  ol  the  tnsiiluiion;  Win.  J.  Om.  SmiUun  ayi 
fill  Brqi^  (ibid.  i»8o}.  and  Tlir  Smilliiiniiait  fKililuliai.  1S46- 
(I«)(iW.190l);andRicliardRalhbun.  rA»IVa/unnlCo«r/ya/,lfl 
liiut.  1909),  being  BulletiD  7a  o<  Ibe  U.S.  National  Mmeum. 

WORAUA.  o[  Shuoqdala  {U.  "preacfaer"),  tbiel  oF  the 


id  ioarotytd  through  Caliloi 
<  hit  oH  home  on  the  upper 
mounted  that  he  had  been  in 
.    This 


Id  and  had  ic 


Roman  C»Iholic  type.  Besides  Sunday  services  the  Dreameti 
hold  a  service  (or  the  commemorilion  o(  the  dead  in  early  spring, 
and  thanksgivings  for  salmon  and  lot  berries  in  April  and  in 
October  inpcclively.  SmohsUa  had  frequent  trances  and  his 
in iluence  extended  over  most  of  the  tribes  of  eastern  Washington, 
and  Oregon  and  western  Idaho.  The  sect  gave  some  Wouble 
in  1S70  by  refusing  to  come  under  reservation  restriction).  A 
irch  was  established  at  Priest's  Rapids  on  the  upper  Columbia, 
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tMOKB  (From  0.  Eng.  smlca 


ingtoo.  1896). 


noke,  r 


n  i^i  Aan. 
,  r(.  Dutch 


irobably  alii 

IT  volatile  mailer  which  escapes  from  a  burning  substance 
rombuation.  especially  the  visible  vapour  produced  by 
ling  ol  coal,  wood,  peal  or  vegetable  substances  generally, 
irticle  the  various  legislative  and  other  measures  recom- 
or  adopted  lot  (he  abating  ol  the  nuisance  caused  by  the 
'  m  ol  tnioke  are  dealt  with.    For  smoking  of 
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Saute  .^l&dfameo;.— The 
seems  to  have  been  recognized  in  London  since  IJ06,  1 
litiien  was  tried,  tonde-nned  and  eiecuted  lor  bucninj 
cole"  in  the  cily  of  London;  but  ll  it  only  in  more  n 
tine*  that  the  gueitiui  bai  been  regarded  u  one  of  teal  pr 


.echanica 


patented  by  Robertson.     In   1815  Cutler  patented  the  firet 

would-be   smokeless   grale    for   domestic    purposes;    and    hi> 

piindple  of  feeding  underneath  was  afterwards  adopted  by 

Dr  Neil  Amott.    In  1811 

was  appointed  "  10  inquire  how  far  persons 

and  furnaces  could  erect  them  in  a  manne 

public  heaJth  and  comfort."    In  1843  anoll 


rdthein 


another  select  cammitlee  reported  that  such  an  act  could  sot 
in  the  eiistlng  state  of  affairs  be  made  to  apply  to  dnclBng- 
houses.  The  Acts  of  1845  and  1S47  followed  aa  the  teiulu  ol 
these  inquiries;  and  since  then  tbete  has  been  much  lefpslation 
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The  Public  H, 

"  Any  fiiepUcG  or  f 

which  is  uicd  for  woi 
dyehouse.  brewery,  bi 


iSp  conts 

elTl-eeS,  Erad'lordanc 
IroUed  by  special  loa 

ined  in  the  Public  Ha 


IS  the  • 


ih  (Kndo"  Act^i?'  . 
Heallh  Act  187J  enacts: 

lu^tiblewd  t^i"and 

'^■V"7h™«''(^i''b?.^ 
nding  Tonh  black  smoke  in 

<et  provided  bv  tbis'an." 
lurposes  of  sub^ec.  7  the 


Lb1«  a  tfchflkal  defence  to  be  ralaed  whicb  in 
nd  to  destroy  the  efficacy  of  sub4Cc.  7.  Under 
»  of  send  ing  lonh  black  smoke  in  lueh  quantity 
is  an  offence,  unlcs)  it  be  emitted  from  the 
dwelling-house.    This  nib^ection  is  theretote 

'  It  L.^mi  decid^lliat'wh'm  KSTunoke 
;y  Bp\¥ra]  times  a  day  for  varying  periods  the 
io]  in  tinding  that  th«  smoke  issued  in  "  such 


iUccIcd  Ihneby 

c  SuMy  Ctrpanlim  v.  Ftrrin    looi)  i  K.B. 

;n  held  that  imoke  need  not  be  iniurioui  to 

{GailaU  V.  Ba^iy.  30  L.T.N.S.  ^16). 


h  CorpmJicH 
i  that  imoke  r 

js  (CoitoU  V.  i-„..„ 

rs  that  the  issue  of  black  sm( 
is  ^  n  a  nuisance.    F 
is  often  found  difficult 


right  angles  on  a  white  backnmnd.   It  has  sii  shades,  number 
0-3,  obtained  by  graduating  the  thickness  of  Ibe  lines. 

E  difficulty  of  accuratdy  defining  the  colour  of  imoke  has 

I  a  movement,  initialed  by  the  London  County  Council, 

curing  the  deletion  of  the  word  "  black  "  from  the  PuUic 

h  Act,  to  as  to  leave  to  magistrates  the  duty  of  deciding 

iiionotfact — whether  (be  snioke  complained  of  constituted 

ance.    The  Nollingham  Improvement  Act  1874  (mc  74) 

ins  the  most  ellicacious  provisions  in  regard  10  unoke 

ncei  which  are  to  be  met  with  in  England.     It  enables 

to  be  taken  in  cases  where  the  engines  or  fgtnace)  ate  not 

lie,  and  if  they  are  properly  construded,  but  negligently 

it  enables  the  fireman  01  other  responsible  employee  10 

be  fined. 

Although  Ileam^engines  and  factories  consume  individually 

uch  more  coal  than  dweliing-houses,  they  alone  are  not  respon- 

llres  are  mainly  responsiUe  fat  the  smoky  condition  of  the 
Imosphere  of  our  towns,  fot  they  continue  to  evolve  smoke 
ndeterred  by  lefpslation.  In  1S81,  however,  a  movement  was 
egun  by  the  National  Health  Society  and  the  Kyile  Society, 
rhich  tesulted  io  a  smoke  abitcmenl  Eihibiiion  being  held  at 
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South  Kcnirington.  At  the  dose  of  the  exhibition  a  national 
smdie  abatement  institution,  with  offices  in  London,  was  formed. 

In  the  United  Kingdom  the  subject  takes  an  important  place 
in  the  programme  of  the  Royal  Sanitary  Institute,  whilst  the 
Coal  Smoke  Abatement  Sodety  is  devoted  to  improving  the 
prevailing  conditions,  e^>ecially  in  the  Metropolis,  and  has 
organized  a  number  of  exhibitions  and  conferences  on  the 
subject.  Several  smoke  abatement  committees  exist  in  the 
provinces. 

A  knowledge  of  the  nature  of  cool  and  of  its  combustion  is  essential 
for  an  understanding  of  the  smoke  problem.  For  the  purposes  of  this 
article  coals  may  be  classified  as  smoke-producing  or  bituminous, 
and  smokeleis,  the  former  including  all  those  varieties  most  commonly 
used  as  fuel.  The  elementary  constituents  of  such  coals  are  carbon 
(generally  about  80%),  hydrogen,  nitrogen,  oxygen  and  sulphur, 
and  they  also  contain  a  vaoring  quantity  of  earthy  impurity  or  ash. 
The  process  which  occurs  in  a  coal  nine  consists  of  two  distinct 
operations.  The  first,  which  requires  a  comparatively  low  tempera- 
ture and  is  independent  of  the  presence  of  air,  is  one  of  destructive 
distillation,  similar  to  that  which  occurs  in  the  retorts  of  gasworks. 
It  results  in  the  decomposition  of  the  coal,  and  the  formation  of  the 
foIk)wing  substances >--<i)  hydrasen,  marsh-gas,  carbon  monoxide, 
ethylene,  bensene,  other  hydrocarbons  of  the  paraffin  and  benzenoid 
series,  water — all  of  which  are  either  gaseous  at  the  temperature  at 
which  they  are  formed  or  capable  of  bemg  converted  into  gas  at  some- 
what higher  temperatures,  and  all  of  which  are  combustible  except 
the  water;  (3)  ammonia  and  other  nitrogenous  compounds  and 
certain  compounds  of  sulphur,  which  are  also  volatile  and  com- 
bustible; (3)  coke,  which  consists  of  carbon  (and  ash)  and  is  non- 
volatile but  combustible.  It  is  these  products  of  distillation,  not  the 
coal  itself,  that  bum,  in  the  strict  sense  of  the  word ;  and  this  second 
process  requires  the  presence  of  air  and  also  a  much  higher  tempera- 
ture than  the  first.  If  the  combustion  is  perfect,  the  only  products 
are  (i)  water- vapour,  (a)  carbon  dioxide,  (3)  nitrogen  and  (4) 
sulphur  dioxide,  the  first  of  which  contains  all  the  hydrogen  originally 
present  in  the  coal,  the  second  all  the  carbon,  the  fourth  all  the 
sulphur,  while  the  nitrogen  is  liberated  as  such  together  with  the 
very  much  larger  volumes  of  nitrogen  derived  from  the  air  which  has 
supplied  the  necessary  oxygen.  These  products  are  discharged 
through  the  chimney. 

Two  things  are  necessary  for  ensuring  such  complete  combustion, 
viz.  an  adequate,  but  not  too  larve,  supply  of  air,  property  ad- 
ministered, and  the  maintenance  of  the  requisite  temperature.  In 
practice,  however,  these  conditions  are  never  perfectly  fulfilled,  and 
consequently  the  combustion  of  coal  is  always  more  or  less  imperfect 
and  gives  rise  to  a  complex  mixture  of  vapours.  This  mixture  con- 
tains not  only  the  combustion  products  already  mentioned,  but  also 
the  following  unburnt  or  partly  burnt  distillation  products: — (5) 
hydrogen,  (6)  hydrocarbons,  (7)  carbon  monoxide,  (8)  unburnt 
carbon  in  a  very  finely  divided  state,  and  also  considerable  volumes 
of  unused  air. 

Usually  the  name  "smoke"  is  applied  to  this  vaporous 
mixture  discharged  from  a  chimney  only  when  it  contains  a 
sufficient  amount  of  finely  divided  carbon  to  render  it  dark- 
coloured  and  distinctly  visible.  The  quantity,  however,  of  this 
particular  ingredient  is  apt  to  be  overrated.  It  always  bears  an 
extremely  small  proportion  to  the  vast  volumes  of  water-vapour, 
carbon  dioxide  and  nitrogen  with  which  it  is  mixed;  it  probably 
never  amounts,  even  in  the  worst  cases,  to  3%  of  the  weight 
of  the  coal  from  which  it  is  formed;  and  its  importance,  reckoned 
in  terms  of  so  much  fuel  wasted,  is  certainly  not  greater  than  that 
of  the  unburnt  hydrogen  and  hydrocarbons.  It  is  perhaps 
best  to  use  the  name  "  smoke  "  for  all  the  products  of  imperfect 
combustion  (5  to  8)  which  are  avoidable,  as  contrasted  with  the 
necessary  and  unavoidable  ingredients  (x  to  4).  The  problem 
of  smoke  abatement  is  thus  seen  to  resolve  itself  into  the 
problem  of  the  production  of  perfect  combustion. 

The  solution  of  this  problem  would  lead  to  an  important  saving 
in  fuel.  It  has  been  calculated  that  at  least  twice  as  much 
coal  is  used  in  boiler  fires  and  six  times  as  much  in  domestic 
fires  as  is  theoretically  required  for  the  production  of  the  effecu 
obtained.  A  considerable  portion  of  this  loss  is  certainly  un- 
avoidable; nevertheless,  much  of  this  enormous  waste  could  be 
prevented  by  improved,  methods  of  combustion.  Another 
advantage  is  the  gain  in  cleanliness  and  public  convenience; 
not  only  would  there  be  an  end  to  sooty  chimnesrs,  but  the 
atmosphere  of  towns  would  no  longer  be  polluted  by  unburnt 
carbon,  whose  total  quantity  is  enormous,  though  the  amount 
contained  in  any  given  puff  of  smoke  is  very  small.  The 
"  London  "  or  "  pea-soup  "  fog  would  be  avoided,  not  because 


fogs  would  become  any  less  frequent  than  now  in  London  and 
other  large  cities,  but  because  they  would  lose  their  dtftinctive 
grimy  opacity. 

An  investigation  of  London  fogs  was  made  in  1901-1903  by 
the  Meteorological  Council  with  the  assistance  of  the  London 
County  Council,  from  which  it  appeared  that  20%  of  fogs  were 
entirely  due  to  smoke,  and  that  in  every  case  the  density  and 
duration  of  fogs  was  enormously  added  to  by  smoke. 

'  It  b  often  stated  that  these  fogs  are  caused  by  the  smoke  that 
blackens  them;  but  this  is  an  error.  The  combustion  of  coal  is 
certainly  responsible  for  their  existence,  but  it  is  the  sulphur  of  the 
coal  (oxidized  ultimately  to  sulphuric  acid),  and  not  the  carbon, 
that  u  the  active  agent.  So  long  as  coal  is  burnt  at  all  this  manu- 
facture of  sulphuric  acid  and  of  Togs  must  continue;  it  is  not  to  be 
got  rid  of  by  improved  methods  of  combustion,  though  the  character 
of  the  fogs  may  be  materially  improved.  The  evil  effects  of  tovn 
air  on  plant  life  and  human  lungs,  also  often  attributed  to  preventibic 
smoke,  are  in  like  manner  due  to  this  non-preventible  sulphuric  acid. 
Sixteen  million  tons  of  coal  are  annually  used  in  London  for  heating 
purposes,  and  it  has  been  shown  by  Dr  Rideal  that,  as  the  sulphur 
content  of  this  coal  ranges  from  i  to  2  %.  there  is  diffused  in  the  air 
of  the  metropolis  from  half  a  million  to  a  million  tons  of  sulphurk 
acid  every  year.  The  extent  to  which  smoke  and  fog  affect  liie  and 
injure  property  is,  perhaps,  a  matter  of  opinion.  It  has,  however, 
been  pro>^  that  the  death-rate  enormously  expands  in  fofi^ 
weather,  and  the  Hon.  Rollo  Russell  has  made  a  careful  calculation 
showing  the  extra  cost  which  the  smoke  nuisance  annually  imposes 
upon  London.  The  figure  at  which  he  has  arrived  is  £5,470,000, 
including  damage  to  buildings,  fabrics  and  works  of  art. 

The  amount  of  coal  consumed  each  year  in  the  country  was 
calculated  by  the  Royal  Commission  on  coal  supplies  to  amount  to 
160,000,000  tons,  of  which  36,000,000  or  19'3%  are  consumed  for 
domestic  purposes,  and  53,000,000  tons  are  used  m  ordinary  factories. 
Thirteen  million  tons  are  taken  by  railways,  15,000,000  by  gasworks 
and  28.000,000  tons  by  the  iron  and  steel  industries. 

The  methods  that  Have  been  suggested  for  the  abolition  of  snk>ke 
may  be  divided  into  two  great  classes,  viz.  those  that  seek  to  attain 
this  end  by  improving  the  appliances  for  the  burning  of  bituminous 
coal,  and  those  that  propose  to  abolish  its  use  and  substitute  for  it 
some  other  kind  of  fuel.  The  proposals  of  the  first  class  may  be 
divided  into  those  applicable  to  domestic  purposes  and  those  appli- 
cable to  boiler  fires  and  other  large-scale  operations.  Those  01  the 
second  class  may  be  divided  according  to  the  nature  of  the  fuel  which 
they  suggest.  The  innumerable  inventions  of  the  first  class  depend 
for  their  success  (so  far  as  they  are  successful)  on  the  attention 
bestowed  on  the  scientific  requisites  for  complete  combustion,  viz. 
a  sufficient  but  not  too  great  supply  of  air,  the  ihorouirh  admixture 
of  this  air  with  the  prcxlucts  of  the  destructive  distiuation  of  the 
coal,  and  the  maintenance  of  a  high  temperature  within  the  fire. 
In  the  old  and  crude  methods  the  facts  which  most  militate  against 
the  attainment  of  these  desiderata  are — (i)  that  large  masses  of 
fresh  fuel  are  thrown  on  at  the  top,  which  cool  down  the  fire  where 
the  highest  temperature  is  required;  (2)  that  the  products  of  the 
distillation  of  this  fresh  fuel,  heated  from  below,  do  not  get  properly 
mixed  with  air  till  they  have  been  drawn  up  the  chimney;  (3)  that 
unduly  large  volumes  of  cold  air  are  continually  being  sucked  up 
through  the  fire,  cooling  it  and  carrying  its  heat  away  from  where  it  is 
wanted,  and  yet  without  remedying  the  second  evil.  In  the  improved 
methods  regularity  of  supply  of  both  fuel  and  air  is  sought  so  as 
to  maintain  a  steady  evolution  of  distillation  products,  a  steady 
temperature,  and  a  steady  and  complete  combustion.  In  many 
cases  it  is  sought  to  warm  fresh  air  before  it  enters  the  raMn  by  a 
rcp^enerative  system,  the  heat  being  taken  from  the  escaping  gases 
which  would  otherwise  carry  it  up  the  chimney ;  and  in  some  cases 
the  air  which  feeds  the  fire  is  heated  in  the  same  way. 

Tests  applied  at  the  South  Kensington  Exhibition  of  1882  and  in 
recent  years  by  the  Coal  Smoke  Abatement  Society  acting  in  con- 

t' unction  with  the  Office  of  Works,  for  domestic  grates  and  stoves. 
lave  included  a  chemical  examination  of  the  chimney  gases,  ob- 
servations of  the  "  smoke-shade  "  as  indicating  the  proportion  of 
unburnt  carbon,  and  a  record  of  the  amount  ol  coal  oumt.  of  the 
rise  of  temperature  produced,  of  the  radiation,  and  of  the  amount  of 
heat  lost  by  being  carried  away  through  the  chimney.  Domestic 
grates  and  stoves  are  divided  into  six  classes : — (1 )  open  grates  having 
ordinary  bottom  grids  and  upward  draught ;  (2)  open  grates  havii^ 
solid  floors  (adapted  for  "  slow  combustion  ")  and  upward  draught ; 
(3)  open  grates  fed  from  below,  supplied  with  fresh  fuel  beneath 
the  incandescent  fuel;  (4)  open  grates  fed  from  the  back  or  from 
the  sides  or  from  hoppers;  (5)  open  grates  having  dowa«-ard  or 
backward  or  lateral  draught;  (6)  cfose  stoves.  Each  of  these  classes 
is  subdivided  according  as  the  apparatus  is  "  air-beating  **  or 
"  non-air-heating,"  i.e.  according  as  an  attempt  b  or  is  not  made 
to  save  heat  on  the  regenerative  principle.  The  following  coodusions, 
among  others,  have  been  arrived  at: — (a)  the  air-beatins  principle 
has  not  been  applied  with  success  except  in  class  5;  (b)  dose  stoves 
(class  6)  arc  superior  to  open  crates  (total  a\'erage  of  classes  1-5) 
in  respect  of  freedom  from  smoke  and  of  general  heating  effect,  but 
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they  are  greatly  inferior  in  radiating  power;  (c)  the  "  slow-com- 
bustioa  "  principle  gives  a  high  radiation  factor,  with  a  lower 
consumption  of  (uel,  but  is  otherwise  not  successful;  (d)  the  class  of 
air-beatug  grates  with  downward,  backward,  or  lateral  draughts 
and  with  a  lafgc  surface  of  fire-brick  for  radiating  heat  is,  on  the 
whole,  most  efficient  (see  Heating). 

In  boOer  fires,  both  for  locomotives  and  for  fixed  appliances,  the 
desiderata  are  essentially  the  same  as  in  the  case  of  domestic  fires; 
the  principles  involved  are  consequently  also  the  same,  though  the 
appliances  are  necessarily  different.  These  improvements  may  be  all 
CKUficd  under  one  or  other  of  two  heads,  according  as  the  mode  of 
supfAyiog  the  fuel  or  the  mode  of  supplying  the  air  is  the  subject  of 
the  improvement. .  These  two  kinds  of  improvement  may  of  course 
be  combined. 

In  the  old  forms  of  furnace  fresh  fuel,  as  it  is  wanted,  is  supplied 
by  hand  Uibour,  the-fumace  doors  being  opened  and  large  quantities 
of  coal  thrown  in.  One  result  of  this  is  the  inrush  of  great  volumes  of 
cold  air,  which,  aided  by  the  equally  cold  fuel,  lowers  the  een'.'ral 
temperature  of  the  furnace!  Mechanical  stokers  meet  this  dtmculty 
by  supplying  the  coal  regularly  in  small  quantities  at  a  time.  They 
may  be  divided  into  "  coking  stokers,  which  deliver  the  coal  at  the 
front  and  gradually  push  it  backward;  "  sprinkling  "  stokers,  which 
scatter  it  generally  over  the  surface  of  the  grate;  and  "  underfeed  " 
nokers,  which  raise  it  from  below  so  that  the  products  of  its  dis- 
tillation pass  through  the  already  incandescent  fuel.  The  mechanism 
by  which  these  results  are  attained  is  often  of  a  complex  nature. 

It  is  generally  recc^nized  that  air  cannot  be  efficiently  supplied  to 
the  furnace  if  admitted  only  in  front,  and  accordingly  many  plans 
have  been  devised  for  supplying  it  also  at  the  back  and  sioies.  In 
some  cases  currents  of  air  are  induced  by  steam-jets;  but  this  plan 
has  not  always  proved  successful.  The  inventions  on  the  regenerative 
principle  are  more  generally  satisfactory.  In  them  the  air,  before 
entering  the  furnace,  is  made  to  circulate  through  chambers  heated 
externally  by  the  products  of  combustion,  and,  having  thus  acquired 
a  high  temperature  and  absorbed  heat  that  would  otherwise  have 
bnn  lost,  is  admitted  through  openings  at  the  bridge.  Many  of  these 
appliances  are  almost  absolutely  smokeless,  and  they  are  much  in  use, 
as  they  have  been  shown  to  effect  great  economy  in  coal  consumption. 

It  must  not  be  forgotten,  however,  that  with  the  use  of  trained 
stokers  a  high  degree  of  boiler  efficiency  is  reached  by  hand-firing 
alone-  Indcwd.  it  has  been  proved  by  actual  tests  that,  when  pitted 
against  untrained  men,  skilled  stokers  have  raised  the  thermal 
efficiency  of  their  plant  by  over  16%,  without  creating  smoke 
nuisances.  In  Germany  stokers  are  trained  under  careful  state  super- 
visioa.  and  similar  worlc  has  been  started  at  the  Borough  Polytechnic 
Institute  by  the  London  County  Council. 

The  advocates  of  the  total  or  partial  disuse  of  smoke-producing 
ooab  are  variously  in  favour  of  anthracite,  coke,  electric  power, 
fiquid  fuel  or  gas. 

In  some  factories,  such  as  malting  works,  anthracite  and  other  coals 
containing  a  high  percentage  of  carbon  may  be  and  have  long  been 
advantaseiously  used  as  fuel.  They  yield  a  much  smaller  percentage 
<rf  distillation  products  than  ordinary  coals,  and  produce  no  smoke 
or  almost  none.  But  they  are  difficult  to  ignite,  and  in  small  fires 
difficult  to  keep  burning  without  forced  draught;  they  give  very 
little  flame,  ana  are  comparatively  expensive,  so  that  they  arc  under 
considerable  disadvantage  as  compared  with  the  usual  kinds  of  coal. 
Many  grates  and  stoves  have  been  devised  for  burning  anthracite  for 
domestic  heating,  and  some  of  them  are  successful  and  economical ; 
but.  in  view  of  the  national  prejudice  in  favour  of  a  bright  and  open 
fire,  it  b  not  likely  that  anthracite  will  ever  replace  bituminous  coal 
to  any  great  extent  in  the  British  Isles,  where  the  great  coal-fields 
undoubtedly  are  the  natural  sources  of  fuel. 

This  remark,  however,  does  not  apply  to  the  use  of  coke  and  of  gas, 
which  are  themselves  made  from  coal.    Coke  is  produced  in  large 

J  quantities,  both  for  its  own  sake  and  as  a  by-product  in  the  manu- 
actore  of  gas  for  lighting  purposes,  and  is  largely  used  in  various 
kinds  of  furnaces  It  gives  no  smoke;  but  it  resembles  anthracite 
also  in  being  but  ill  adapted  for  use  in  open  grates  on  account  of  the 
difficulty  01  ignition  and  the  absence  of  flame. 

One  of  the  most  notable  features  of  the  smoke  abatement 
movement  in  recent  years  has  been  the  manufacture  of  smokeless 
fuels  capable  of  being  readily  and  satisfactorily  burnt  in  ordinary 
boGsebold  grates.  The  use  of  such  fuels  is  growing  and  will, 
in  conjunction  with  the  enormous  expansion  in  the  use  of  gas- 
cookers  and  heating  appliances,  do  much  to  eliminate  smoke 
nuisances  from  private  houses.  Over  750,000  gas-cookers  are 
in  use  in  the  metropolis  alone,  and  their  aggregate  effect  in 
preventing  the  emission  of  smoke  from  kitchen  chimneys  must 
he  very  great. 

Liquid  fuel  or  n&tural  petroleum,  which  has  come  into  excep- 
tional prominence  during  recent  years  as  a  heating  agent,  owes 
its  success  to  its  relatively  smokeless  combustion  and  high 
efficiency.  The  same  applies  to  gaseous  fuel,  which  includes 
'm  addition  to  ordinary  coal  gas  other  mixtures  of  gases  which 


bum  with  a  high  heating  value  and  with  no  deleterious  vapours 
or  smoke  (see  Fuel:  Liquid  ajid  Gaseous),  Electricity  is  now  also 
being  largely  utilized  in  factories  for  power  purposes,  and  is  thus 
bearing  its  share  in  solving  the  problem  of  smoke  abatement. 

See  Official  Report  of  the  Smoke  Abatement  Committee  (London. 
1883);  W.  C.  Popplewell,  The  Preoention  of  Smoke  (1901):  W. 
Nicholson,  Smoke  Abatement  (1905);  also  the  pubUcatk>ns  01  the 
London  Coal  Smoke  Abatement  Society;  Booth  and  Kershaw, 
Smoke  Prevention  and  Fuel  Economy  (1904) ;  Reports  of  the  Laws 
in  certain  Foreign  Countries  in  regard  to  Emission  of  Smoke  from 
Ckimneys  (Foreign Office  Retum),Cd.ai47  (1905) ;  London Fot Inquiry 
(1901-1902)  (Reports  to  and  by  the  Meteorological  Council). 

(O.  M.;L.  W.  Ch.) 

SMOLENSK,  a  government  of  middle  Russia,  belonging  partly 
to  Great  Russia  and  partly  to  White  Russia,  bounded  by  the 
governments  of  Moscow  4od  Kaluga  on  the  £.,  Orel  and  Cherni- 
gov on  thQ  S.,  Mogilev  and  Vitebsk  on  the  W.,  and  Pskov  and 
Tver  on  the  N.  It  covers  an  area  of  2 1 ,63  2  sq.  m.  in  the  W.  of  the 
great  central  plateau,  its  N.  districts  extending  towards  the  hilly 
region  of  the  Valdai.  The  rivers  being  deeply  cut  in  the  plateau, 
the  surface  is  also  hilly  in  the  W.  districts  (Smolensk,  Doro-' 
gobuzh),  whence  it  slopes  away  gently  towards  vast  plains  on  the 
E.  and  S.  Carboniferous  limestones,  containing  a  few  deposits 
of  coal  (in  Yukhnov)  and  quarried  for  building  purposes,  occupy 
the  E.  of  Smolensk;  chalk  appears  in  the  S.  extremity;  while 
tertiary  sands,  marls  and  ferruginous  clays  cover  all  the  W. 
The  whole  is  overlain  with  a  thick  sheet  of  boulder  cky,  with 
irregular  extensions  to  the  N.;  post-tertiaiy  sands  are  spread 
over  wide  surfaces;  and  peat-bogs  fill  the  marshy  depressions. 
The  soil,  mostly  clay,  is  generally  unfertile,  and  stony  and  sandy 
in  several  districts.  The  rivers  Vazu2a  and  Gzhat,  both  flowing 
into  the  Volga,  and  the  Moskva  and  the  Ugra,  tributaries  of  the 
Oka,  are  channels  for  floating  timber.  The  two  tributaries  of  the 
Dvina — the  Kasplya  and  the  Mezha — are  of  much  more  import- 
ance, as  they  and  their  aflluents  carry  considerable  numbers  of 
boats  to  Riga.  The  Dnieper  takes  its  origin  in  Smolensk  and 
drains  it  for  more  tlian  300  m.;  but  neither  this  river  nor  its 
tributaries  (Vop,  Vyazma,  Sozh  and  Desna),  whose  upper 
courses  belong  to  Smolensk,  are  navigable;  timber  only  is  floated 
down  some  of  them.  Many  small  lakes  and  extensive  marshes 
occur  in  the  N.W.  More  than  one-third  of  the  area  is  under 
forests.  The  climate  is  like  that  of  middle  Russia  generally, 
although  the  moderating  influence  of  the  damp  climate  of  W. 
Europe  is  felt  to  some  extent.  The  average  yearly  temperature 
at  the  dty  of  Smolensk  is  45*5^  Fahr.  (January,  13-5°;  July, 
67-2'). 

The  estimated  population  in  1906  was  1,762,400.  It  is  chiefly 
composed  of  White  Russians  (55%)  in  the  W.,  and  Great 
Russians  (43%)  in  the  E.  Most  of  the  inhabitants  (98%) 
belong  to  the  Orthodox  Greek  Chtirch;  the  rest  are  Noncon- 
formists. The  government  is  divided  into  twelve  districts,  the 
chief  towns  of  which  are  Smolensk,  Byel3ri,  Dorogobuzh,  Dukhov- 
shina,  Elnya,  Gzhatsk,  Krasnyi,  Poryechie,  Roslavl,  Sychevka, 
Vyazma  and  Yukhnov. 

Notwithstanding  the  unproductive  soil  and  the  frequent  failures  of 
crops  (especially  in  the  N.W.),  the  chief  occupation  is  agriculture. 
Out  of  the  total  area  38I  %  is  held  by  the  village  communities,  52  % 
by  private  persons  and  3}%  by  tne  crown;  7%  is  uncultivable. 
Nearly  30%  of  the  surface  is  arable  land,  and  over  20%  is  under 
meadows.  The  principal  crops  are  rye,  wheat,  oats,  barley,  buck- 
wheat and  potatoes.  Grain  has  to  be  imported.  Improved  agri- 
cultural implements  are  beginning  to  be  manufactured  within  the 
government,  and  to  be  used  by  the  landlords,  and  partly  also  by 
the  peasants.  Flax  and  hemp  are  important  crops,  and  some 
tobacco  is  grown.  The  live  stock  of  the  peasantry  suffer  from  a  want 
of  meadow  and  pasture  land,  which  is  chiefly  in  private  ownership. 
The  peasanti^  are  mostly  very  poor,  in  consequence  not  only  of  the 
French  invasion  in  1 812,  the  effects  of  which  are  still  felt,  but  also  of 
insufficient  allotments  and  want  of  meadows.  In  the  way  of  mining 
phosphorite  only  is  extracted.  The  most  important  inoustries  are 
cotton,  oil  and  paper  mills,  distilleries  and  breweries.  The  timber 
trade  and  boat-ouilding  are  important  sources  of  income,  but  more 
than  one-half  of  the  male  population  of  west  Smolensk  leave  their 
homes  every  year  in  search  of  work,  principally  as  navvies  throughout 
Russia.  A  lively  traffic  is  carried  on  on  the  rivers,  principally  the 
Kasplya,  the  Obzha  and  the  Ugra,  com,  hemp,  hempseed,  linseed 
and  especially  timber  being  shipped.  A  considerable  quantity  of 
corn  is  imported  into  the  W.  distncts. 
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Smolensk  is  crossed  by  two  important  railways,  from  Moscow  to 
Warsaw  and  from  Riga  to  Saratov;  a  branch  line  connects  Vyazma 
with  Kaluga.  (P.  A.  K. ;  J.  T.  Be.) 

SMOLENSK*  a  town  of  Rtissia,  capital  of  the  government  of 
the  same  name,  on  both  banks  of  the  Dnieper,  at  the  junction  of 
the  railways  from  Moscow  to  Warsaw  and  from  Riga  to  Orel, 
252  m.  by  rail  W.S.W.  of  Moscow.  Pop.  (1900)  S7A05-  The 
town,  with  the  ruins  of  its  old  kreml,  or  citadel,  is  built  on  high 
crags  on  the  left  bank  of  the  Dnieper.  Its  walls,  btiilt  during  the 
reign  of  Boris  Godunov  (1598-1605),  are  rapidly  falling  into 
decay.  But  the  city  has  much  improved  of  late  years.  It  has 
monuments  in  commemoration  of  the  war  of  18x2  and  of  the 
Russian  musical  composer,  M.  I.  Glinka  (18S5).  It  has  three 
public  libraries,  an  historical  and  archaeological  museum,  a 
people's  palace,  and  several  scientific  societies.  The  cathedral 
was  erected  in  1676-1772,  on  the  site  of  a  more  primitive  building 
(dating  from  xioi),  which  was  blown  up  in  161 1  by  the  defenders 
of  the  dty  during  a  siege  by  the  Poles.  The  picture  of  the  Virgin 
brought  to  Russia  in  1046,  and  attributed  to  St  Luke,  which  is 
kept  in  this  cathedral,  is  much  venerated  throughout  central 
Russia.  Two  other  churches,  built  in  the  13th  century,  have 
been  spoiled  by  recent  additions.  Smolensk  is  neither  a  com- 
mercial nor  a  manufacturing  centre. 

Smolensk  is  one  of  the  oldest  towns  of  Russia,  and  is  mentioned 
in  Nestor's  Chronicle  as  the  chief  town  of  the  Slav  tribe  of  the 
Krivichis,  situated  on  the  great  commercial  route  "  from  the 
Varyaghs  to  the  Greeks."  It  maintained  a  lively  traffic  with 
Constantinople  down  to  the  1 1  th  century,  when  the  principality  of 
Smolensk  included  Vitebsk,  Moscow,  Kaluga  and  parts  of  the 
present  government  of  Pskov.  The  princes  of  Kiev  were  often 
recognized  as  military  chiefs  by  the  vyeche  (council)  of  Smolensk, 
who  mostly  preferred  Mstislav  and  his  descendants  and  Rostislav, 
son  of  Mstislav,  became  the  ancestor  of  a  series  of  nearly  inde- 
pendent princes  of  Smolensk.  From  the  14th  century  these  fell 
under  the  influence  of  the  Lithuanian  rulers,jand  in  1408  Smolensk 
was  annexed  to  Lithuania.  In  1449  the  Moscow  princes  re- 
nounced their  claims  upon  Smolensk;  nevertheless  this  im- 
portant city,  with  nearly  xoo,ooo  inhabitants,  was  a  constant 
source  of  contention  between  Moscow  and  Lithuania.  In  1514 
it  fell  under  Russian  dominion;  but  during  the  disturbances 
of  16x1  it  was  taken  by  Sigismund  III.  of  Poland,  and  it  remained 
under  Polish  nile  until  1654,  when  the  Russians  retook  it.  In 
x686  it  was  definitely  annexed  to  Russia.  In  the  i8th  century  it 
played  an  important  part  as  a  basis  for  the  military  operations 
of  Peter  the  Great  during  his  wars  with  Sweden.  In  18 12  it  was 
well  fortified;  but  the  French,  after  a  two  days'  battle,  defeated 
the  Russians  here  and  took  the  city,  when  it  suffered  much. 

SMOLENSKIN,  PEREZ  [Peter]  (1842-1885),  Russian  Jewish 
novelist,  was  born  near  Mogilev  (Russia)  in  X842;  he  died  at 
Meran  (Austria)  in  1885.  His  story  is  the  Odyssey  of  an  erring 
son  of  the  Ghetto.  He  joined  and  left  the  opposite  parties  of  the 
rationalists  and  the  mystics,  and  followed  a  variety  of  precarious 
occupations.  He  settled  in  Odessa,  where  he  familiarized 
himself  with  several  European  languages,  and  became  an  anti- 
nomian  in  religion,  though  he  never  left  the  Jewish  fold.  He 
became  the  rallying-point  for  the  revolt  of  young  Jewry  against 
medievalism,  the  leader,  too,  in  a  new  movement  towards  Jewish 
nationalism.  His  Hebrew  periodical,  the  Down  (Ha-shaiiar), 
exercised  a  powerful  influence  in  both  directions.  Shortly  before 
his  death  he  becami  deeply  interested  in  schemes  for  the  coloniza- 
tion of  Palestine,  and  was  associated  with  Laurence  Oliphant. 
Smolenskin  was  the  first  to  dissociate  Messianic  ideals  from 
theological  concomitants.  Smolenskin's  literary  fame  is  due  to 
his  Hebrew  novels.  He  may  be  termed  the  Jewish  Thackeray. 
In  style  and  method  his  work  resembles  that  of  the  English 
novelist.  There  is  little  doubt  but  that  Smolenskin,  had  he 
written  in  any  language  but  Hebrew,  would  be  regarded  as  one  of 
the  great  novelists  of  the  X9th  century.  Of  hb  novels  only  the 
best  need  be  named  here.  A  Wanderer  on  the  Path  of  Life 
(Ha-to'eh  be-darkhe  ha-^ayim)  is  the  story  of  an  orphan,  Joseph, 
who  passes  through  every  phase  of  Ghetto  life;  the  work 
(1868-1870)  is  an  autobiography,  the  form  of  which  was  sug- 


gested by  David  Copperfield,  but  there  is  no  similarity  to  the 

numner  of  Dickens.    More  perfect  in  execution  is  the  Bmrial  of 

the  Ass  {Qeburath  ffamor)  which  appeared  in  1874.    A  third 

novel.    The  Inheritance  {Ha-yerushah),  issued  in  i88o-x88x, 

depicts  life  in  Odessa  and  Rumania. 

See  N.  Slouschz,  The  Renascence  of  Hebrew  Literature,  dis.  ix., 
X.,  xi.  (I.  A.) 

SMOLLETT.  TOBIAS  GEORGE  (x72i-x77i)»  BritUh  novelist, 
was  bom  in  the  old  grange  of  Dalquhum,  near  Bonhill,  in  tbe 
vale  of  Leven,  parish  of  Cardross,  Dumbartonslure,  and  was 
christened  on  the  19th  of  March  17 2x.  His  father  Archibald 
(youngest  son  of  Sir  James,  the  laird  of  Bonhill,  a  zealous  Whig 
judge  and  promoter  of  the  Union  of  1707)  had  made  what  was 
deemed  in  the  family  an  improvident  marriage.  Archibald  died 
in  X  7  23,  and  Sir  James  did  what  he  could  for  the  widow  and  her 
family  during  his  lifetime.  The  elder  son  James  was  sent  into 
the  army.  Tobias  was  sent  to  Dumbarton  school,  then  in 
excellent  repute  under  the  grammarian  John  Love.  When  the 
grandfather  died  in  1731  there  was  no  further  provision,  and 
after  qualifying  for  a  learned  profession  at  Glasgow  University, 
Tobias  was  apprenticed  in  X736  for  five  years  to  a  well-known 
surgeon  in  that  city.  This  early  "  deception  "  conspired  to  make 
him  angry,  resentful  and  suspicious  of  motive;  but  he  was 
neither  vindictive  nor  ungenerous.  If  his  tendency  to  satire  and 
caricature  made  him  enemies,  his  enthusiasm  for  Scottish  history 
made  him  friends,  and,  in  spite  of  peccadilloes,  the  "  bubbly-nosed 
callant  with  a  staneinhis  pouch,"  as  Dr  Gordon  called  him,  seems 
as  an  apprentice  to  have  won  bis  master's  regard.  The  lad's 
ambition  would  not  allow  him  to  remain  in  Glasgow.  The 
example  of  Thomson  and  Mallet  was  conta^ous,  and  al  the  age 
of  eighteen  Smollett  crossed  the  border  in  set  form  to  conquer 
England  with  a  tragedy.  The  Regicidef  based  on  Buchanan's 
description  of  the  death  of  James  L 

The  story  of  the  journey  is  told  with  infinite  spirit  in  the 
early  chapters  of  Roderick  Random,  The  failure  of  the  play,  htt 
darling  composition  and  certainly  the  worst  thing  he  ever  wrote, 
became  the  stock  grievance  of  Smollett's  life.  •  For  some  months 
no  one  could  be  induced  to  read  it,  and  the  unrequited  author 
would  have  been  reduced  to  starvation  had  not  a  friend  of  the 
family  procured  him  the  position  as  surgeon's  mate  on  H.M.S. 
"  Cumberland.  "  The  fleet  was  ordered  to  attack  Cartagena, 
the  great  stronghold  of  Spanish  America,  and  the  siege,  which 
occupied  most  of  the  year  1 741,  proved  the  Walcheren  expedition 
of  the  1 8th  century.  Smollett  as  an  eye-witness  has  left  us  a 
memorable  picture  of  the  miseries  endured  by  soldiers  and  saflors, 
which  historians  have  been  content  to  accept  as  a  first-hand 
authority  in  spite  of  the  fact  that  it  is  embedded  in  thi$  pages 
of  a  licentious  noveL  When  the  enterprise  was  abandoned  the 
fleet  returned  to  Jamaica.  There  Smollett  fell  in  love  with 
the  daughter  of  a  planter,  Nancy  Lascelles,  whom  he  married  on 
returning  to  England.  Before  this,  having  removed  his  name 
from  the  navy  books  (May  X744),  he  had  set  up  as  a  surgeon  in 
Downing  Street;  but  he  attracted  attention  more  as  a  wit  than 
as  a  leech.  "  Jupiter  "  Carlyle  testifies  to  his  brilliant  accom- 
plishments, and  to  the  popularity  he  attained  by  his  indignant 
verses  "  The  Tears  of  Scotland,"  resenting  CuUoden.  La  the 
same  year  (July  X746)  his  name  appeared  upon  the  title-page  of 
a  political  satire  entitled  Advice,  followed  characteristically  in 
1747  hy  Reproof,  both  of  them  "imitations  from  Juvenal" 
in  the  manner  of  Pope.  He  revenges  himself  in  his  satires  on  the 
should-have-been  patrons  of  his  play. 

Disappointed  alike  in  the  drama,  his  profesuon  and  his  wife's 
dowry,  Smpllett  devoted  his  attention  in  a  happy  hour  to  fictitious 
adventure.  Richardson  had  published  the  first  part  of  Pamela 
in  X  741 ,  and  Fielding  his  Joseph  A  ndrews  in  x  742.  But  SxnoIIett 
owed  less  to  these  models  than  to  his  studies  in  Cervantes,  Swift, 
Defoe  and  above  all  Le  Sage.  His  hero,  who  gives  his  first  novel 
its  capital  name,  Roderick  Random,  recounts  like  Gil  Bias  a  life 
of  varied  adventure  in  the  company  of  a  servant,  in  which  he 
enters  the  service  of  a  physician  and  meets  with  old  schoolfellows, 
thieves,  notes  of  the  bank  of  engraving,  prison,  semi-starvation 
and  in  the  end  an  unexpected  fortune.  ,  The  author  draws  on 
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his  adventures  on  the  English  highway  and  in  the  cockpit  of  a 
king's  ship.  Virtually  he  revealed  the  seaman  to  the  reading 
world — divined  his  character,  sketched  his  outlines,  formulated 
his  lingOp  discovered  his  possibilities  to  such  purpose  that,  as 
Scott  says,  every  one  who  has  written  about  the  navy  since  seems 
to  have  cc^ied  more  from  Smollett  than  from  nature.  Pungent 
observation  allied  to  a  vigorous  prose,  emancipated  to  a  rare 
degree  from  provincialism  or  archaism,  were  perhaps  the  first  of 
Smollett's  qualifications  as  a  novelist.  Such  coherence  as  his 
novels  have  owes  more  to  accidental  accumulation  than  to 
constructive  design.  The  wealth  of  amusing  incident,  the  rapidly 
moving  crowd  of  amusing  and  eccentric  figures,  atones  for  a 
good  many  defects.  Smollett's  peculiar  coarseness  and  ferocity 
were  gradually  diminated  from  English  fiction,  but  from  Tom 
Jones  right  down  to  Great  Expectations  his  work  was  regularly 
ransacked  for  humour.  There  was  no  author's  name  on  the  title 
of  the  two  small  volumes  of  Random;  Lady  Mary  Wortley 
Montagu  thought  a  work  so  delightful  could  only  be  by  Fielding, 
in  whose  name  it  was  actually  translated  into  French.  But 
SmoUctt  made  no  secret  of  the  authorship,  went  to  Paris  to 
ratify  his  fame,  and  published  his  derelict  play  as  "  by  the  author 
of  Roderick  Random"  hoping  thus,  as  he  said,  to  intimidate 
his  discarded  patrons.  The  incident  well  reveals  the  novelist's 
"  systema  nervosum  maxime  irritabile,"  of  which  his  medical 
advisers  qwke. 

SmoUett  now  became  a  antral  figure  among  the  group  of  able 
doctors  who  hailed  from  north  of  the  Tweed,  such  as  Clephane, 
Macaulay,  Hunter,  Armstrong,  Pitcaime  and  William  Smellic, 
in  the  revision  of  whose  system  of  Midwifery  the  novelist  bore  a 
part.  He  must  have  still  designed  to  combine  medicine  with 
authorship,  for  in  June  1750  he  obtained  the  degree  of  M.D.from 
Marischal  College,  Aberdeen.  But  in  the  autumn  of  this  year 
he  already  had  another  novel  in  prospect,  and  went  over  to  Paris 
with  a  new  acquaintance,  Dr  Moore  (author  of  Zduco),  who  soon 
became  his  intimate  and  was  destined  to  become  his  biograDher. 
The  influence  of  this  visit  is  marked  in  Smollett's  second  novel, 
The  Adventures  of  Peregrine  Pickle  (4  vols.,  1751).  Like  its 
predecessor,  a  loosely  constructed  string  of  episodes  and  adven- 
tures in  which  a  still  greater  scope  is  afforded  to  the  author  for 
eccentric  display,  Pickle  proved  from  the  first  a  resounding 
success,  both  in  England  and  France,  f  The  chief  centres  of 
attraction  are  the  grotesque  misanthrope  of  Bath,  Cadwallader 
Crabtree,  the  burlesque  scenes  afforded  by  the  physician  (a 
caricature  of  Akcnside)  and  Pallet  the  painter  in  Paris,  and  the 
so-caDed  "  garrison,"  with  its  inhabitants,  Hatchway  and  Pipes 
and  the  inimitable  Trunnion — ^whose  death-scene  fully  exhibits 
Smollett's  powers  for  the  first  time-the  prototype  of  so  many 
character  portraits  from  Uncle  Toby  to  Cap'n  Cuttle.  Trunnion's 
grotesque  ride  to  church  reappears  in  John  Gilpin;  the  misan- 
thrope, practising  satire  under  cover  of  feigned  deafness,  reappears 
in  thie  Mungo  Malagrowthcr  of  Scott,  who  frankly  admits  further 
debts  to  Smollett  in  the  preface  to  the  Legend  of  Montrose.  The 
"  garrison  "  unquestionably  suggested  the  "  castle  "  of  Tristram 
Shandy  and  the  "  fortress  "  of  Mr  Wemmick.  Indeed  it  is  no 
exaggeratbu  to  say  that  the  tideway  of  subsequent  fiction  is 
strewn  on  every  hand  with  the  disjecta  membra  of  Smollett's 
happy  phrases  and  farcical  inventions.  Pickle  himself  is  if 
possiUe  a  bigger  ruffian  than  Random;  in  this  respect  at  any 
rate  SnK^tt  clings  to  the  cynical  tradition  of  the  old  romances 
of  roguery.  The  novel  is  marred  to  an  even  greater  extent  by 
interpolations  and  personal  attacks  than  its  predecessor;  the 
autobiographical  element  is  slighter  and  the  literary  quality  in 
some  req>ects  inferior. 

Smollett's  third  novel,  Ferdinand  Count  Fatkom,  appeared  in 
X7S3>  ^  which  time  the  author,  after  a  final  trial  at  Bath,  had 
d^mitivdy  abandoned  medicine  for  letters,  and  had  settled 
down  at  Monmouth  House,  Chelsea,  a  married  man,  a  father  and 
a  professional  writer,  not  for  patronage,  but  for  the  trade.  In 
this  capacity  he  was  among  the  first  to  achieve  a  difficult  inde- 
pendence. In  Fathom  Smollett  endeavours  unquestionably  to 
organize  a  ncvel  upon  a  plan  elevated  somewhat  above  mere 
aCj^OBicntion.    It  looks  as  if  he  had  deliberately  set  himself  to 


show  that  he  too,  as  well  as  the  author  of  Tom  Jones,  could 
make  a  plot.  The  squalor  and  irony  of  the  piece  repel  the  reader, 
but  it  is  Smollett's  greatest  feat  of  invention,  and  the  descriptive 
power,  especially  in  the  first  half,  reveals  the  latent  imaginative 
power  of  the  author.  Few  novels  have  been  more  systematically 
plundered,  for  Fatkom  was  the  studio  model  of  all  the  mystery 
and  terror  school  of  fiction  commencing  with  Radcliffe  and 
Lewis.  With  Fatkom  the  first  jet  of  .Smollett's  original  invention 
was  speat.  The  novel  was  not  particularly  remunerative,  and 
his  expenses  seem  always  to  have  been  profuse.  He  was  a  great 
frequenter  of  taverns,  entertained  largely,  and  every  Sunday 
threw  open  his  house  and  garden  to  unfortuiuite  "  brothers  of 
the  quill,"  whom  he  regaled  with  beef,  pudding  and  potatoes, 
port,  punch  and  "  Calvert's  entire  butt-beer." 

To  sustam  these  expenses  Smollett  consented  to  become  a 
literary  impresario  upon  a  hitherto  unparalleled  scale.  His 
activity  during  the  next  six  years  was  many-sided,  chiefly  in  the 
direction  of  organizing  big  and  saleable  "  standard  "  works  for 
the  booksellers  and  contracting  them  out  to  his  "  myrmidons." 
Thus  we  see  him  almost  simultaneously  editing  2}<m  Quixote, 
making  a  triumphant  visit  to  Scotland,  inaugurating  a  new 
literary  periodicad  the  Critical  (Feb.  1756)  by  way  of  corrective 
to  Griffith's  Montkly  Review,  organizing  a  standard  library 
History  of  England  in  quarto  and  octavo,  with  continuations, 
and  a  seven- volume  compendium  of  Voyages,  for  which  he  wrote, 
a  q)ecial  narrative  of  the  siege  of  Cartagena,  supplementary  to  hb 
account  in  Roderick  Random.  In  1758  he  projected  and  partly 
wrote  a  vast  Universal  History,  and  in  January  1760  he  brought 
out  the  first  number  of  a  new  sizpeimy  magazine,  the  Britisk, 
to  which  he  contributed  a  serial  work  of  fiction,  the  mediocre 
Adventures  of  Sir  Launcdot  Greaves,  By  these  Herculean 
labours  as  a  compiler  Smollett  must  have  amassed  a  considerable 
sum,  to  which  the  £200  received  from  the  now  forgiven  "  Mar- 
mozet "  (Garrick)  for  the  sixth  performance  of  the  patriotic 
extravaganza,  The  Reprisal,  or  the  Tars  of  Old  England,  must  have 
come  as  a  welcome  addition.  '  The  Critical  Review  was  already 
responsible  for  plenty  of  thorns  in  the  editorial  cushion  when  in 
1 762  Smollett  undertook  the  additional  task  of  editing  the  Briton. 
He  had  already  been  ridiculed,  insulted,  fined  and  imprisoned 
in  the  Marsbalsea  (this  last  for  an  attack  on  Admiral  Sir  Charles 
Knowles).  He  was  now  to  support  the  North  British  favourite 
of  George  HI.  in  the  press  against  all  comers,  not  we  may 
reasonably  suppose  without  substantial  reward.  Yet  after 
incurring  all  this  unpopularity,  at  a  time  when  the  London  mob 
was  more  inflamed  against  Scotsmen  than  it  has  ever  been  before 
or  since,  and  having  aroused  the  animosity  of  such  iormer 
allies  as  Wilkes  and  his  friend  Churchill,  Smollett  was  to  find 
himself  unceremoniously  thrown  over  by  his  chief.  Lord  Bute, 
on  the  ground  that  his  paper  did' more  to  invite  attack  than  to 
repel  it. 

The  Briton  expired  or  was  killed  by  the  North  Briton  in 
February  1763,  and  for  the  moment  Smollett  allowed  himself  to 
be  beckoned  back  by  the  booksellers  to  such  tasks  as  a  universal 
gazetteer  and  a  translation  of  Voltaire  in  38  volumes,  and  we  hear 
of  him  prescribing  work  to  his  minions  or  receiving  their  homage 
and  demanding  their  copy  as  of  old.  In  April,  however,  his  only 
daughter  died  at  the  age  of  fifteen,  and,  already  over-wrought  and 
almost  broken  down  from  sedentary  strain,  the  tension  proved  too 
much  and  Smollett  was  never  the  same  man  again.  His  wife 
earnestly  begged  him  to  "  convey  her  from  a  country  where 
every  object  seemed  only  to  nourish  grief,"  and  he  followed  her 
advice.  The  result  was  two  years'  sojourn  abroad,  mainly  upon 
the  Riviera,  which  Smollett,  who  may  be  termed  the  literary 
discoverer  of  Nice,  turned  to  such  excellent  purpose  in  his  Travels 
(2  vols.,  X766),  remarkable  alike  for  their  acidity  and  for  their 
insight.  On  his  arrival  from  Italy,  where  he  had  provided 
material  for  Sterne's  DOrtrait  of  the  distressful  "  Smelfungus," 
Smollett  seemed  at  first  decidedly  better  and  appeared  to  be 
getting  over  some  of  the  symptoms  of  his  pulmonic  complaint. 
But  his  health  was  thoroughly  undermined  by  rheumatism,  and 
the  pain  arising  from  a  neglected  ulcer  which  had  developed  into 
a  chronic  sore  helped  to  sap  his  strength.    As  soon,  therefore. 
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as  the  Travds  were  out  of  hand  Smollett  resolved  on  a  summer 
journQT  to  Scotland.  The  society  of  Edinburgh,  then  at  the 
apogee  of  its  brilliance,  paid  due  attention  to  the  famous  Dr 
Smollett.  He  was  visited  by  Hume,  Home,  Robertson,  Adam 
Smith,  Blair,  Carlyle,  CuUen  and  the  Monros.  He  went  to 
Glasgow  to  see  Dr  Moore  (where  he  patted  the  head  of  the  future 
hero  of  Corufia),  and  stayed  with  his  cousin,  James  Smollett, 
in  his  newly  built  mansion  of  Cameron.  His  mother,  who 
hardly  knew  his  toU-wom  visage  until  it  relaxed  into  his  old 
roguish  smile,'  died  in  this  autumn,  and  he  was  still  in  a  pre- 
carious state  of  health  when  he  proceeded  to  Bath,  spending  the 
Christmas  of  1766  in  Gay  Street,  where  his  complaint  at  last  took 
a  turn  for  the  better,  and  where  it  is  possible  that  he  may  have 
commenced  a  rough  draft  of  Humphrey  Clinker. 

In  1768  he  was  again  in  London,  and  with  a  return  of  his  vital 
energy  came  a  recrudescence  of  the  old  savagery.  The  History 
and  AdveiUures  of  an  Atom  is  a  very  clever,  but  abominably 
coarse.  Rabelaisian  satire  upon  the  whole  conduct  of  public 
affairs  in  England  from  the  beginning  of  the  Seven  Years'  War 
down  to  the  date  of  publication.  He  lashes  out  on  all  sides 
without  fear  or  favour.  The  king,  Chatham,  Bute  and  North 
are  bespattered  with  filth,  the  acridity  of  which  owes  something 
to  Gulliver,  with  aid  as  to  local  colour  from  the  Jesuit  and  other 
accounts  of  Japan  which  had  come  under  his  ken  as  a  compiler 
of  travels.  After  its  publication  in  1769,  without  other  serious 
consequences,  Smollett's  health  completely  relapsed,  and  in 
December  (a  consulate  in  the  Mediterranean  having  been  refused 
him)  he  left  England  finally,  and  settled  first  at  Pisa  and  then 
near  Antignano,  a  few  miles  out  of  Leghorn.  There,  during  the 
autumn  of  1770,  he  penned  his  immortal  Humphrey  Clinker,  in 
which  he  reverts  to  his  favourite  form  of  itinerant  letters,  a  rare 
example  of  late  maturity  of  literary  power  and  fecundity  of 
humour.  The  sardonic  humotir,  persistent  curiosity  and  keen 
faculty  of  observation  shown  in  the  Travels  are  here  combined 
with  Uie  mellow  contentment  of  the  voyager  who  has  forgotten 
the  small  worries  of  transport  and  with  the  enthusiasm  of  the 
veteran  who  revisits  the  scenes  of  his  youth.  The  character 
drawing,  too,  though  still  caustic,  seems  riper  and  more  matured. 
Smollett's  speculative  and  informing  x8th-century  mind  is  here 
content  for  the  most  part,  like  Goldsmith's,  merely  to  amuse. 
:  Smollett  died  at  Leghorn  aged  fifty  on  the  X7th  of  September 
1771,  and  was  buried  in  the  old  English  cemetery  there.  Three 
years  later  the  SmoUett  obelisk  was  put  up  at  Renton  (it  now 
stands  in  the  parish  school-ground) ,  half-way  between  Dumbarton 
and  Balloch.  The  best  portrait  belongs  to  the  Smollett  family, 
Cameron  House,  Loch  Lomond  (engraved  by  Freeman,  1831). 
The  genuineness  of  the  others,  if  we  except  that  in  the  Hunterian 
Museum,  Glasgow,  b  doubtfuL  The  novelist  has  been  confused 
with  the  Dr. Smollett,  the  contemporary  of  Dr.  William  Hunter, 
who'figures  in  Rowlandson's  "  Dissecting  Room  "  {Royal  Coll. 
of  Surgeons  Cat.,  1900). 

Hume  said  that  Smollett  was  like  a  coco-nut,  rough  outside, 
but  full  of  human  kindness  within.  He  was  easily  ruffled  by  the 
rubs  of  fortune  of  which  he  had  more  than  his  fair  share.  Hence 
the  adjectives  corrosive  and  splenetic  so  often  applied  to  a  nature 
essentially  both  generous  and  tender.  After  Fielding,  Smollett 
counts  as  the  greatest  purveyor  of  comic  prose-epic  of  con- 
temporary life  to  his  generation,  if  not  to  his  century.  Scott  and 
Dickens  regarded  him  as  fuUy  Fielding's  equal.  Hazlitt  and 
Thackeray  thought  otherwise.  Equally  rationalist  and  pagan 
with  Fielding,  Smollett  is  more  of  a  pedagogue  and  less  of  the 
instinctive  scholar  and  wit  than  his  predecessor.  His  method  in 
its  broad  outlines  is  similar,  historic  and  ambulant  rather  than 
philosophic  or  poetic,  but  he  has  more  potential  romance  or 
poetry  about  his  make-up  than  the  mystery-hating  Fielding. 
In  the  recognized  requirements  of  prose-epic  such  as  plot, 
character,  scene,  reflection  and  diction,  Smollett  could  fairly 
hold  his  own.  His  prose,  which  carries  on  the  robust  tradition 
from  Swift  and  Defoe  to  Johnson  and  Jeffrey,  is  more  modem  in 
tone  than  that  of  his  great  rival.  In  fictions  such  as  Tom  Jones, 
Roderick  Random  and  the  like,  England  could  at  length  feel 
that  it  possessed  compositions  which  might  claim  kinship  and 


comparison  with  Cervantes  and  Le  Sage.  Much  that  these  wrtten 

attempted  has  been  done  again  in  a  style  better  adjusted  to  the 

increasing  refinement  of  a  later  age.    But  Smollett's  great  powers 

of  observation  and  description,  his  caustic  and  indignant  turn 

of  speech,  will  long  render  him  an  invaluable  witness  in  the 

century  which  he  so  well  represents.   Much  that  he  did  was  mere 

hackwork,  but  at  his  best  he  ranks  with  the  immortals. 

The  estimate  formed  of  Smollett's  work  during  the  past  geneiation 
has  probably  been  a  diminishing  one,  as  we  may  infer  in  part  from 
the  fact  that  there  is  no  standard  Life  and  no  definitive  edition  of 
the  works.  The  chief  collective  editions  are  as  follows:  6  vols.. 
Edinburgh,  1790;  6  vols.,  London.  1796,  with  R.  Andemn's 
Memoir:  Works,  ed.  J.  Moore,  1797  (re-edited  J.  P.  Browne,  8  vols., 
1873);  Works,  ed.  Henley  and  Seccombe,  Constable  (12  vols.,  1899- 
1903).  To  which  must  be  added  a  one- volume  Miscdlaneous  Works, 
ed.  Thomas  Roscoc  (184 1);  Selected  Works  (with  a  careful  life  by 
David  Herbert)  (Edinburgh,  1870);  Ballantyne's  edition  of  the 
Novels  with  Scott  s  judicious  memoir  and  criticism  (2  vols.,  1821); 
and  Professor  G.  Saintsburv's  edition  of  the  Novels  (12  ^s.,  1895). 
There  are  short  Lives  by  Robert  Chambers  (1867),  David  Hannay 
(1887)  and  O.  Smeaton  (1897).  Additional  information  of  recent 
date  will  be  found  in  the  article  on  SmoUett  in  the  DicL  NaLRiot^ 
MassOn's  British  Novelists  (and  other  books  on  the  devek»«ieat  of 
English  Fiction),  H.  Graham's  Scottish  Men  of  Letters  in  the  Eighteenth 
Century,  Blackwood's  Mag.  for  Mav  1900;  and  the  present  writer's 
introduction  to  Smollett's  Travds  through  France  aw  Italy  Of/ag1d'% 
Classics,  1907).  (T.  Se.) 

SMUGGLING  (0.  Eng.  smedgan,  smUgan,  to  creep,  with  the  idea 
of  secrecy),  a  breach  of  the  revenue  laws  either  by  the  importation 
or  the  exportation  of  prohibited  goods  or  by  the  evasion  of 
customs  duties  on  goods  liable  to  duty.  Legislation  on  the  subject 
in  England  has  been  very  active  from  the  X4th  century  down- 
wards. In  the  reign  of  Edward  III.  the  illicit  introducticm  <rf 
base  coin  from  abroad  led  to  the  provision  of  the  Statute  of 
Treasons  1351,  making  it  treason  to  import  counterfeit  money 
as  the  money  called  "  Lushburgh."  Such  importation  is  stifl 
an  offence,  though  no  longer  treason.  After  the  Statute  of 
Treasons  a  vast  number  of  acts  dealing  with  smuggling  were 
passed,  most  of  which  will  be  found  recited  in  the  repealing  act 
of  1825.  In  the  x8th  and  the  early  years  of  the  19th  century, 
smuggling  (chiefly  of  wine,  spirits,  tobacco  and  bullion)  was  so 
generally  practised  in  Great  Britain  as  to  become  a  kind  of 
national  failing.  The  prevalence  of  the  offence  may  be  judged 
from  the  report  of  Sir  J.  Cope's  committee  in  1752  upon  the  frauds 
on  the  revenue.  The  smuggler  of  the  x8th  century  finds  an 
apologist  in  Adam  Smith,  who  writes  of  him  as  "  a  person  who, 
though  no  doubt  highly  blamable  for  violating  the  laws  of  his 
country,  is  frequently  incapable  of  violating  those  of  natural 
justice,  and  would  have  been  in  every  respect  an  excellent  dtizen 
had  not  the  laws  of  his  country  made  that  a  crime  which  nature 
never  meant  to  be  so."  The  gradual  reduction  of  duties  brought 
the  offence  in  the  United  Kingdom  into  comparative  insignific- 
ance, and  it  is  now  almost  confined  to  tobacco,  though  ^he  sugar 
duty  has  led  to  smuggling  of  saccharii).  Most  of  the  ^ wilting 
legislation  on  the  subject  of  smuggling  is  contained  in  the  Customs 
Consolidation  Act  1876. 

The  main  provisions  are  as  follows.  Vessels  engaged  in  mmggling 
are  liable  to  forfeiture  and  their  owners  and  macters  to  a  penalty 
not  exceeding  £500.  Smuggled  and  prohibited  goods  are  liable  to 
forfeiture.  Ofncers  of  customs  have  a  right  of  search  of  vesKls  and 
persons.  Fraudulent  evasion  or  attempted  evasion  of  customs  duties 
renders  the  offender  subject  to  forfeit  either  treble  the  value  of  the 

foods  or  £100  at  the  election  of  the  commissioners  of  customs, 
leavy  penalties  are  incurred  by  resistance  to  officers  of  customs, 
rescue  of  persons  or  goods,  assembling  to  run  goods,  signalling 
smuggling  vessels,  shooting  at  vessels,  boats,  or  officers  of  the  naval 
or  revenue  service,  cutting  adrift  customs  vessels,  offering  goods  for 
sale  under  pretence  of  being  smuggled,  &c.  Penalties  may  be 
recovered  either  by  action  or  information  in  the  superior  courts  or 
by  summary  proceedings.  In  criminal  proceedings  the  defendant 
is  competent  and  compellable  to  give  evidence.  The  Merchant 
Shipping  Act  1894  makes  any  seaman  or  apprentice,  after  conviction 
for  smuggling  whereby  loss  or  damage  is  caused  to  the  roaster  or 
owner  of  a  snip,  liable  to  pay  to  such  master  or  owner  such  a  sum 
as  is  sufficient  to  reimburse  the  master  or  owner  for  such  loss  or 
damage,  and  the  whole  or  a  proportional  part  of  his  wages  may  be 
retained  in  satisfaction  of  this  liability.  Additional  provtsiocs  as  to 
smuggling  are  also  contained  in  the  Customs  and  inland  Revenue 
Act  1879,  and  the  Customs  and  Inland  Revenue  Act  1881.  A 
smuggling  contract  is  generally  illegal.    But  it  may  be  valid,  and  the 
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r  nay  recover  the  price  of  goodi,  even  though  he  knew  the 
buyer  intended  them  to  be  smuggled,  unless  he  actually  aids  in 
the  smugEling  so  as  to  become  particeps  eriminis.  Contr^*cs  to 
defraud  the  revenue  of  a  foreign  state  are,  according  to  English 
decisions,  not  iilcgaL  Theie  is  a  Gennan  decision,  more  consonant 
with  international  morality,  to  the  opposite  effect. 

The  penalties  for  smuggling  in  tm  United  States  will  be  found 
naainly  in  tit.  xxxiv.  ch.  10  of  the  Revised  Statutes..  The  seaman 
guilty  of  smuggling  is  Uable  to  the  same  penalty  as  in  England, 
and  m  addition  to  imprisonment  for  twelve  months,  s.  4596. 

See  Stephen  Dowell's  History  of  Taxation  (and  ed..  1888),  and 
Luke  Owen  lake's  History  of  Crime  in  Enf^and  (1873-1876) ;  and  for 
general  accounts  of  smuggling  see  W.  D.  Chester,  Ckromdes  of  Ike 
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(or  Smibert) ,  JOHN  (1684-x  751),  Scottish  American 
artist,  was  bora  at  Edinburgh  in  1(^84,  and  died  in.Bositon, 
Massachusetts,  in  1751.  He  studied  under  Sir  James  Thornhill, 
and  in  z  728  accompanied  Bishop  Berkeley  to  America,  with 
the  intention  of  becoming  professor  of  fine  arts  in  the  college 
which  Berkeley  was  planning  to  found  in  Bermuda.  The  college, 
however,  was  never  established,  and  Smybert  settled  in  Boston, 
where  he  married  in  1730.  In  1731  he  painted  "  Bishop  Berkeley 
and  His  Family,"  now  in  the  dining-hall,  Yale  University,  a 
group  of  eight  figures.  He  painted  portraits  of  Jonathan 
Edwards  and  Judge  Edmund  Quincy  (in  the  Boston  Art  Museum) , 
Mrs  Smybert,  Peter  Faneuil  and  Governor  John  Endecott  (in 
the  Massachusetts  Historical  Society),  John  Lovell  (Memorial 
Han,  Harvard  University),  and  probably  one  of  Sir  William 
PepperrdI;  and  examples  of  his  works  are  owned  by  Hanrard 
and  Yale  Universities,  by  Bowdoin  College,  by  the  Massachusetts 
Historical  Society,  and  by  the  New  England  Historical  and 
Genealogical  Society.  A  son,  Nathaniel  Skybekt  (1734-1756), 
was  bom  in  Boston  on  the  aoth  of  January  1734,  and  died  there 
on  the  8th  of  November  1756.  He  was  a  pupil  of  his  father,  and 
dying  at  the  age  of  twenty-two,  left  sevezal  important  canvases, 
notably  a  portrait  of  Dorothy  Wendell  (in  the  Collection  of  Dr 
J<dm  L.  Hale,  Boston). 

•  SHTRMA  {Ismir),  in  andent  times  one  of  the  most  Important 
and  now  by  far  the  greatest  of  the  cities  of  Asia  Minor,  has 
preserved  an  unbroken  continuity  of  record  and  identity  of  same 
from  the  first  dawn  of  history  to  the  present  time. 
<  I.  The  Ancient  City. — It  is  said  to  have  been  a  Lelegian  city 
before  the  Greek  ooionists  settled  in  Asia  Minor.  The  name, 
which  is  said  to  be  dmved  from  an  Amazon  caUed  Smyrna,  is 
indubitably  Anatolian,  having  been  applied  also  to  a  quarter  of 
Ephesos,  and  (under  the  cognate  form  Myrina)  to  a  dty  of 
Aeolis,  and  to  a  tumulus  in  the  Troad.  The  Aeolic  settlers  of 
Lesbos  and  Cyme,  pushing  eastwards  by  Larissa  and  Neonteichus 
and  over  the  Hermus,  seized  the  valley  of  Smyrna.  It  was  the 
frontier  city  between  Aeolis  on  the  N.  and  Ionia  on  the  S.,  and 
was  more  accesable  on  the  S.  and  E.  than  on  the  N.  and  W. 
By  virtue  of  its  situation  it  was  necessarily  a  commercial  dty, 
like  the  Ionian  colonies.  It  is  therefore  not  surprising  that  the 
Acdic  element  grew  weaker;  strangers  or  refugees  from  the 
Ionian  Colophon  settled  in  the  city,  and  finally  Smyrna  passed 
into  the  hands  of  the  Colophonians  and  became  the  thirteenth  of 
the  Ionian  states.  The  change  had  taken  place  before  688,  when 
the  Ionian  Onomastus  of  Smyrna  won  the  boxing  prize  at 
01>'mpia,  but  it  was  probably  then  a  recent  event.  The  Colo- 
pbonian  conquest  is  mentioned  by  Mimnermus  (before  600  B.C.), 
who  counts  himself  equally  a  Colophonian  and  a  Smyrnaean. 
The  Aeolic  form  of  the  name,  Za^I^ki,  was  retained  even  in  the 
Attic  dialect,  and  the  epithet  "Aeolian  Smyrna"  remained  long 
after  the  conquest.  The  situation  of  Smyrna  on  the  path  of 
commerce  between  Lydia  and  the  west  raised  it  during  the  7th 
ttntury  to  the  height  of  power  and  splendour.  It  lay  at  the  head 
of  an  arm  of  the  sea,  which  reached  far  inland  and  admitted  the 
Greek  trading  ships  into  the  heart  of  Lydia.  One  of  the  great 
trade  routes  which  cross  Anatolia  descends  the  Hermus  valley  past 
Saidis,  and  then  drvciging  from  the  valley  passes  S.  of  Mt 
Sipylns  and  crosses  a  low  pass  into  the  little  valley,  about  7  ro. 
kuig  and  t  broad,  where  Smyrna  lies  between  the  mountains  and 


the  sea.  Miletus,  and  later  Ephesus,  situated  at  the  sea  end  of 
the  other  great  trade  route  across  Anatolia,  competed  for  a  time 
successfully  with  Smyrna,  but  both  dties  long  ago  lost  their 
harbours  and  Smyrna  remains  without  a  rival. 

When  the  Mermnad  kings  raised  the  Lydian  power  and 
aggressiveness  Smyrna  was  one  of  the  first  points  of  attack. 
Gyges  (c,  687-653)  was,  however,  defeated  on  the  banks  of  the 
Hermus;  the  situation  of  the  battlefield  shows  that  the  power 
of  Smyrna  extended  far  to  the  E.,  and  probably  included  the 
valley  of  Nymphi  (Nif).  A  strong  fortress,  the  ruins  of  whose 
andent  and  massive  walls  are  stUl  imposing,  on  a  hill  in  the  pass 
between  Smyrna  and  Nymphi,  was  probably  built  by  the  Smyr- 
naean lonians  to  command  the  valley  of  Nymphi.  According  to 
Theognis  (about  500  B.C.), "  pride  destroyed  Smyrna."  Mimner- 
mus laments  the  degeneracy  of  the  dtizens  of  his  day,  who  could 
no  longer  Stem  the  Lydian  advance.  Finally,  Alyattes  HI. 
(60^560)  conquered  the  city,  and  Smyrna  for  300  years  lost  its 
place  in  the  list  of  Greek  dties.  It  did  not  cease  to  exist,  but  the 
Greek  life  and  political  unity  were  destroyed,  and  the  Smyrnaean 
state  was  organized  on  the  village  system  (^cetro  naijaiiiif). 
It  is  mentioned  in  a  fragment  of  Pindar,  about  500  B.C.,  and  in  an 
inscription  of  388  B.C.  A  small  fortification  of  early  style, 
rudely  but  massivdy  built,  on  the  lowest  slope  of  a  hill  N.  of 
Burnabat,  is  perhaps  a  fortified  village  of  this  period.  Alexander 
the  Great  conceived  the  idea  of  restoring  the  Greek  dty;  the 
two  Nemeses  who  were  worshipped  at  Smyrna  are  said  to  have 
suggested  the  idea  to  him  in  a  dreiun.  The  scheme  was,  according 
to  Strabo,  carried  out  by  Antigonus  (3x6-301),  and  Lysimachus 
enlarged  and  fortified  the  city  (301-281).  The  acropolis  of  the 
andent  dty  had  been  on  a  steep  peak  about  1250  ft.  high,  which 
overhangs  the  N.E.  extremity  of  the  gulf;  its  ruins  still  ezist^ 
probably  in  much  the  same  condition  as  they  were  left  by 
Alyattes.  The  later  dty  was  founded  on  the  modem  site  partly 
on  the  slopes  of  a  rounded  hill  called  Pag\is  near  the  S.E.  end  of 
the  gulf,  partly  on  the  low  ground  between  the  hill  and  the  sea. 
The  beauty  of  the  dty,  clustering  on  the  low  ground  and  rising 
tier  over  tier  on  the  hUlside,  is  frequently  praised  by  the  andents 
and  is  celebrated  on  its  coins. 

The  "crown  of  Smyrna"  seems  to  have  been  an  epithet 
applied  to  the  acropolis  with  its  circle  of  buildings.  Smyrna 
is  shut  in  on  the  W.  by  a  hill  now  called  Deirmen  Tepe,  with  the 
ruins,  of  a  temple  on  the  summit.  The  walls  of  Lysimachus 
crossed  the  summit  of  this  hill,  and  the  acropolis  occupied 
the  top  of  Pagus.  Between  the  two  the  road  from  Ephesus 
entered  the  dty  by  the  "  Ephesian  gate,"  near  which  was  a 
gymnasium.  Closer  to  the  acropolis  the  outline  of  the  stadium 
is  still  visible,  and  the  theatre  was  situated  on  the  N.  slopes 
of  Pagus.  The  line  of  the  walls  on  the  E.  side  is  unknown; 
but  they  certainly  embraced  a  greater  area  than  is  included 
by  the  Byzantine  wall,  which  ascends  the  castle  hill  (Pagus) 
from  the  BasmakhanS  railway  station.  Smyrna  possessed 
two  harbours — the  outer,  which  was  simply  the  open  roadstead 
of  the  gulf,  and  the  inner,  which  was  a  small  basin,  with  a  narrow 
entrance  closed  by  a  rope  in  case  of  need,  about  the  place  now 
occupied  by  bazaars.  The  inner  harbour  was  partially  filled 
up  by  Timur  in  1402,  but  it  had  not  entirely  disappeared  till 
the  beginning  of  the  xQth  century.  The  modem  quay  has 
encroached  considerably  on  the  sea,  and  the  coast-line  of  the 
Greek  time  was  about  90  yds.  farther  S.  The  streets  were  broad, 
well  paved  and  laid  out  at  right  angles;  many  were  named 
after  temples:  the  main  street,  called  the  Golden,  ran  across 
the  dty  from  W.  to  £.,  beginning  probably  from  the  temple 
of  Zetis  Akraios  on  the  W.  side  of  Pagus,  and  running  round  the 
lower  slopes  of  Pagus  (like  a  necklace  on  the  statue,  to  use  the 
favourite  terms  of  Aristides  the  orator)  towards  Tepejik  outside 
the  dty  on  the  E.-,  where  probably  the  temple  of  Cybele,  the 
Metrodn,  stood*  Cybele,  worshipped  under  the  name  of  Meter 
Sipylene,  from  Mt  Sipylus,  which  bounds  the  Smyrna  valley 
on  the  N.,  was  the  tutelar  goddess  of  the  city.  The  plain  towards 
the  sea  was  too  low  to  be  properly  drained  and  hence  in  rainy 
weather  the  streets  were  deep  with  mud  and  water. 

The  river  Meles,which  flowed  by  Smyrna,  is  famous  in  literaturo 
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and  wu  worshipped  in  the  valley.  The  most  common  and 
consistent  tradition  connects  Homer  with  the  valley  of  Smyrna 
and  the  banks  of  the  Meles;  his  figure  wa^  one  of  the  stock 
types  on  Smymaean  coins,  one  class  of  which  was  called 
Homerian;  the  q>ithet  "Mclesigenes"  was  applied  to.jiim; 
the  cave  where  he  was  wont  to  compose  his  poems  was  shown 
near  the  source  of  the  river;  his  temple,  the  Homereum,  stood 
on  its  banks.  The  steady  equable  flow  of  the  Meles,  alike  in 
summer  and  winter,  and  its  short  course,  beginning  and  ending 
near  the  city,  are  celebrated  by  Aristides  and  HimeriuSb  The 
description  applies  admirably  to  the  stream  which  rises  from 
abundant  fountains,  now  known  as  Diana's  bath,  E.  of  the  dty, 
and  flows  into  the  S.E.  extremity  of  the  gulf.  The  belief  that 
the  torrent,  almost  dry  except  after  rains,  which  flows  by 
Caravan  bridge,  is  the  andent  Mdes,  flatly  contradicts  the 
andent  descriptions. 

In  the  Roman  period  Smyrna  was  the  seat  of  a  amtentus 
which  included  S.  Aeolis  and  great  part  of  the  Hermus  valley. 
It  vied  with  Ephesus  and  Pergamum  for  the  title  "  First  (dty) 
of  Asia."  A  Christian  church  existed  here  from  a  very  early 
time,  having  its  origin  in  the  considerable  Jewish  colony.  Poly- 
carp  was  bishop  of  Smyrna  and  was  martyred  there  A.D.  155. 
The  bishops  of  Smyrna  were  originally  subject  to  the  metropolitan 
of  Ephesus;  afterwards  they  became  independent  (a^roK^^Xot), 
and  finally  were  honoured  with  metropolitan  rank,  having 
under  them  the  bishops  of  Phocaea,  3iagnesia  ad  Sipylum, 
Clazomenae,  Sosandrus  (Nymphi?),  Archangelus  (Temnos?) 
and  Petra  (Menemen?). 

When  Constantinople  became  the  seat  of  government  the 
trade  between  Anatolia  and  the  W.  lost  in  importance,  and 
Smyrna  declined  apace.  A  Turkish  freebooter  named  Tsacha 
seized  Smyrna  in  X084,  but  it  was  recovered  by  the  generals 
of  Alexius  Comnenus.  The  dty  was  several  times  ravaged 
by  the  Turks,  and  had  become  quite  ruinous  when  the  emperor 
John  Ducas  Vatatzes  about  1222  rebuilt  it.  But  Ibn  Batuta 
found  it  still  in  great  part  a  ruin  when  the  famous  chieftain 
Aidin  had  conquered  it  about  1330  and  made  his  son  Amur 
governor.  -It  became  the  port  of  the  Aidin  amirate.  Soon 
afterwards  the  Knights  of  Saint  Jdhn  established  themsdves 
in  the  town,  but  failed  to  conquer  the  dtadel.  In  1402  Timur 
stormed  the  town  and  massacred  almost  all  the  inhabitants. 
The  Mongol  conquest  was  only  temporary,  but  Smyrna  was 
resumed  by  the  Seljuks  of  Aidin  and  has  remained  till  the  present 
day  in  Mahommedan  hands.  Until  the  reign  of  Abdul  Mejid 
it  was  induded  for  administrative  purposes  in  the  eyal^  of 
Jczair  (the  Isles)  and  not  in  that  of  Anadoli.  The  represen- 
tative of  the  Capitan  Pasha,  who  governed  that  eyaUt,  was, 
however,  less  influential  in  the  dty  than  the  head  of  the  Kara 
Osman  Oglu's  of  Manisa  (see  Manisa).  From  the  early  17th 
century  till  1825,  Smyrna  was  the  chief  provincial  factory  of  the 
British  Turkey  Company,  as  well  as  of  French,  Dutch  and 
other  trading  corporations.  The  passages  with  gates  at  each 
end  within  which  most  Frank  shops  in  modem  Smyrna  lie, 
are  a  survival  of  the  semi-fortified  residences  of  the  European 
merchants. 

)  2.  The  Modem  City,  capital  of  the  Aidin  vilayet,  and  the 
most  important  town  of  Asia  Minor.  Pop.  more  thaia  250,000, 
of  which  fully  a  half  is  Greek.  It  is  one  of  the  prindpal  ports 
of  the  Ottoman  empire,  and  has  a  large  trade,  of  which  the 
greater  part  is  with  Great  Britain.  The  chief  items  of  export 
are  figs,  tobacco,  valonia,  carpets,  raisins  and  silk,  to  the  value 
of  some  three  million  sterling.  The  imports  are  estimated  at  a 
million  more.  About  7000  steamships  visit  the  port  annually. 
Until  1894  the  two  railways  from  Smyrna  to  the  interior  belonged 
to  British  companies;  but  in  1897  the  Smyma-Alashehr  line 
passed  into  the  hands  of  a  French  syndicate,  which  completed 
an  extension  to  Affum  Kara-hissar  and  virtually  (though  not 
actually)  effected  a  junction  with  the  Anatolian  railway  system. 
This  line  has  branches  to  Bumabat  and  Soma.-  The  Smyma- 
Aidin  line  has  been  extended  to  Dineir,  and  powers  have  been 
obtained  to  continue  to  Isbarta  and  Egerdir.  It  has  branches 
to  Buja,  Sddikeui,  Tireh,  Odemish,  Sokia,  Denizli  and  Ishekli. 


Modem  Smyrna  b  in  all  but  government  a  predomiiiantly 
Christian  town  (hence  the  Turks  know  it  as  gtaour  Ismir) .  Tbere 
is  a  large  European  element  (induding  about  800  British  subjects), 
a  great  part  of  which  lives  in  two  suburban  villages,  Bumabat 
and  Buja,  but  has  buuness  premises  in  the  dty.  The  European 
and  Greek  quarters  rapidly  increase,  mainly  to  the  N.,  while  the 
fine  quays,  made  by  a  French  company,  are  backed  by  a  line  of 
good  buildings.  The  streets  bdiind,  though  dean  and  weD 
kept,  are  very  narrow  and  tortuous.  A  fine  new  Konak  (govern- 
ment offices)  has  been  built,  and  another  important  new  structure 
is  the  pier  of  the  Aidin  Railway  Co.  at  Point.  The  development 
of  this  railway  is  the  most  conspicuous  sign  of  progres. 

Smyrna  is  a  headquarters  of  missions  of  all  denominations  and 
has  good  schools,  of  which  the  International  College  is  the  best. 
There  is  a  British  consul-general,  with  full  consular  establishment, 
induding  a  hospital. 

See  general  authorities  (or  Asia  Minora  especially  the  travdkn, 
almost  all  of  whom  de«cribe  Smyrna.  Also  B.  F.  Slaars,  £tiids  smr 
Smynu  (1868):  and  W.  M.  Ramiay,  Letters  to  the  Se9e»  Ch^rchet 
(1904)  and  article  in  Hastings's  Diet,  of  the  Bible  (1902). 

(W.  M.Ra.:D.  aH.) 

SMYTH*  CHARLES  PIAZZI  (18x9-1900),  British  astronomer, 
was  bom  at  Naples  on  the  3rd  of  January  1819.  He  was  called 
Piazzi  after  his  godfather,  the  Italian  astronomer  of  that  name, 
whose  acquaintance  his  father,  Admiral  Smyth,  had  made  at 
Palermo  when  on  the  Mediterranean  station.  His  father  aubse- 
quently  settled  at  Bedford  and  equipped  there  an  observatory, 
at  which  Piazzi  Smyth  recdved  his  first  lessons  in  astronomy. 
At  the  age  of  sixteen  he  went  out  as  assistant  to  Sir  Thomas 
Maclear  at  the  Cape  of  (jood  Hope,  where  he  observed  Halley's 
comet  and  the  great  comet  of  1843,  and  took  an  active  part  ia 
the  verification  and  extension  of  La  Caille's  arc  of  the  meridian^ 
In  1845  he  was  appointed  astronomer  royal  for  Scotland  and 
professor  of  astronomy  in  the  university  of  Edinburgh.  Here  be 
completed  the  reduction,  and  continued  the  series,  of  the  observa- 
tions made  by  his  predecessor,  Thomas  Henderson  (see  Edinburgk 
Obserwtions,  vols,  xi.-xv.).  In  1856  he  made  experimental 
observations  on  the  Peak  of  Teneriffe  with  a  view  to  testing  the 
astronomical  advantages  of  a  mountain  station.  The  Admiralty 
made  him  a  grant  of  £500  for  the  purpose,  and  a  yacht — the 
"  Titania  " — of  140  tons  and  a  fine  7)  in.  equatorial  tdescope 
were  placed  at  his  disposal  by  friends.  The  upshot  of  the 
expedition  was  to  verify  Newton's  surmise,  that  a  "  moat  serene 
and  quiet  air  .  .  .  may  perhaps  be  found  on  the  topa  of  the 
highest  mountains  above  the  grosser  clouds."  The  sdrntific 
results  were  detailed  in  a  Report  addressed  to  the  lords  com- 
missioncrs  of  the  admiralty,  1858,  in  a  communication  to  the 
Royal  Sodety  {Phil.  Trans,  cxlviii.  465)  and  in  the  Edinburgh 
Observations,  vol.  xii.  A  popular  account  of  the  voyage  is 
contained  in  Teneriffe,  an  Astronomer's  Experiment,'  1858.  In 
X871-1872  Piazzi  Smyth  investigated  the  spectra  of  the  aurora, 
and  zodiacal  light.  He  recommended  the  use  of  the  "  rainband  ** 
for  weather  prediction  {Jour.  Scottish  Meteor.  Society,  v.  84),  and 
discovered,  in  conjimction  with  Professor  A.  S.  Herschd,  the 
harmonic  relation  between  the  rays  emitted  by  carbon  monoxide. 
In  1877-1878  he  constructed  at  Lisbon  a  map  of  the  solar- 
spectmm  (Edin,  Phil.  Trans,  xxix.  285),  for  which  he  recdved 
the  Macdougall-Brisbane  prize  in  x88o.  Further  q>ectroscopic 
researches  were  carried  out  by  him  at  Madeira  in  x88o  (Madeira 
Spectroscopic,  1882),  and  at  Winchester  in  1884  {Edin.  PhU. 
Trans,  vol.  xxxii.  pt.  ii.).  He  published  besides  Three  Cities 
in  Russia  (1862),  Our  Inheritance  in  the  Great  Pyramid  (1864), 
Life  and  Worh  at  the  Great  Pyramid  (X867),  and  a  volume  On 
the  Antiquity  of  Intellectual  Man  (1868).  In  x888  he  resigned  his 
official  position  and  retired  to  the  neighbourhood  of  Ripon,  where 
he  died  on  the  2xst  of  February  x9oa 

See  Month.  Notices  Roy.  Astr.  Society,  Ixi.  189:  Observatory, 
xxiii.  [45,  184;  R.  Copeland  in  Astr.  Nach.  No.  3636,  and  Pop. 
Astronomy  (1960),  p.  384;  Nature,  Ixii.  l6l  (A.  S  HerBchd):  Andr6 
and  Rayet,  L'Aslronomie  pratique,  ii.  12.  (A.  M.  C.) 

SMYTH  (or  Smith),  JOHN  (c.  1570-1612),  En^Jsh  non- 
conformist divine,  commonly  called  the  Se-baptist,  was  bom 
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about  1570,  and  was  educated  at  dirist's  College,  Cambridge, 
whce  he  proceeded  M.A.  in  1593.  He  was  probably  vicar  of 
Hutton  Cranswicke  in  the  £.  Riding  of  Yorkshire  from  1593 
to  x6oq,  when  he  was  elected  lecturer  or  preacher  of  the  dty  of 
Lincoln,  an  office  c^  which  he  was  deprived  in  October  1603 
for  having  "approved  himsdf  a  factious  man  by  personal 
pTfarhing  and  that  truly  against  divers  men  of  good  place." 
Two  volumes  of  his  Lincoln  sermons,  The  Bright  Morning  Star 
(1603),  an  exposition  of  Psalm  xxii.,  and  A  Pattern  of  True 
Proyer  (1605),  were  dedicated  to  Lord  Sheffield,  who  had  acted 
as  arbiter  between  the  preacher  and  the  corporation.  While 
prqkaring  these  books  he  became  connected  with  the  Separatist 
movement  in  Scrooby  and  Gainsborough,  joined  the  Gains- 
borough church,  and  became  its  pastor.^  With  Thomas  Helwys, 
John  Mutton  (or  Morton)  and  others,  he  migrated  to  Amsterdam 
at  the  end  of  1607  to  escape  rdigious  persecution,  and  in  that  city 
practised  as  a  physidan,  and  became  the  leader  of  **  the  second 
English  church  "  (see  Congrecationausu).  About  this  time 
he  wrote  his  Principles  and  Inferences  conc^ning  the  Visible 
Cknrck  in  support  of  Robert  Browne's  theory  of  ecclesiastical 
polity,  which  was  followed  by  Parallels,  Censures  and  Observa- 
tions, a  reply  to  the  Christian  Advertisements  of  Richard  Bernard 
(1568-1641),  vicar  of  Worksop,  a  puritan  who  remained  in  the 
AngKfan  church.  In  x6o8,  too,  appeared  The  Dijerences  of  the 
Chirckes  ef  the  Sep<tratum,  in  which  he  justified  his  non-com- 
munion with  Johnson's  church  on  the  curious  ground  that  it 
was  no  part  of  primitive  and  apostolic  order  to  use  a  translation 
of  scfipture  during  worship,  or  at  any  rate  to  have  it  open 
before  one  while  preaching  (Christ  having  "  closed  the  book  " 
at  Nazareth  before  His  sermon).  Under  Mennonite  influence  he 
went  farther,  and  by  March  1609  when  he  published  The  Char- 
Oder  iff  the  Beast,  he  had  become  a  Baptist  (see  Baptists,  sect.  II.), 
conten<£n^  against  infant  baptism  because  (i)  it  has  neither 
precept  nor  example  in  the  New  Testament,  (2)  Christ  com- 
manded to  make  disdples  by  teaching  them  and  then  to  baptize 
them.  He  and  his  company  were  then  faced  by  the  dilemma  that 
their  own  infant  baptism  did  not  count,  and  Smyth  solved  the 
problem  by  first  baptizing  himself  (hence  the  name  Se-Baptist), 
probably  by  affusion,  and  then  adminbtering  the  rite  to  Helwys 
and  the  others.  Afterwards  with  41  others  he  decided  that 
instead  of  baptizing  himself  he  should  have  been  baptized  by  the 
Mennonitcs,  in  q>ite  of  their  heretical  view  of  the  Person  of  Christ, 
and  ^ipiied  for  admission  to  their  fellowship.  They  were  some- 
what su^idous  of  a- man  who  had  never  held  one  position  for 
kmg,  and  demanded  a  statement  of  doctrines,  which  he  gave  them 
in  twenty  articles  written  in  Latin,  and  in  The  Last  Booh  of  John 
Smj^y  tailed  the  Retractation  of  his  Errors,  together  with  a  con- 
fe»km  of  faith  in  100  Propositions.  A  friendly  Mennonite  al- 
lowed Smyth's  church  to  meet  in  his  bakery,  but  Smyth  himself 
died  of  consumption  in  August  16x2,  more  than  two  years  before 
the  remaining  members  of  his  band,  by  then  reduced  to  31,  were 
admitted  (January  1615)  into  the  Mennonite  communion. 
Hdwys  and  Morton  returned  to  England,  and  established  the 

first  En^idi  Baptist  churches. 

Smyth  was,  like  the  other  Cambridge  men  of  his  day,  especially 
the  Separatists,  the  bondservant  of  logic,  and  wherever  he  saw  "  the 
'beckoning  hand  of  a  properly  constructed  syllogism  "  he  was  ready 
to  folknr.  Yet  none  of  those  who,  in  his  generation,  took  the  great 
step  had,  according  to  Bishop  Crdghton,  "  a  finer  mind  or  a  more 
beautifDl  soul.  None  of  them  succeeded  in  expressing  with  so  much 
leaaonableneas  and  consistency  their  aspirations  after  a  spiritual 
system  of  religious  belief  and  practice.  None  of  them  founded  their 
opinions  on  so  large  and  liberal  a  Ixisis."  In  his  last  declaration  he 
exi^essed  his  sorrow  for  the  censures  he  had  passed  on  Anglicans 
and  Brownists  alike,  and  wrote  "  All  penitent  and  faithful  Christians 
are  brethren  in  the  communion  of  the  outward  church,  by 
what  name  soever  they  are  known;  and  we  salute  them  ail 
with  a  holy  kiss,  being  heartily  grieved  that  we  should  be  rent 
with  so  many  sorts  and  schisms;  and  that  only  for  matters  of 
no  moment." 

See  J.  H.  Shakespeare,  Baptist  and  Congregational  Pioneers  (London, 
1906);  H.  M.  Dexter,  The  England  and  Holland  of  the  Pil trims 
(London  and  Boston.  1906).  (A.  J  C.) 

'  He  was  never  vicar  of  Gainsborough,  and  must  not  be  confused 
with  the  John  Smyth  who  was  imprisoned  in  the  Marshalsea  in 


8HYTH,  SIR  WARINGTON  WILKINSON  (18x7-1890),  British 
geologist,  was  born  at  Naples  on  the  26th  of  August  181 7,  his 
father,  Admiral  W.  H.  Smyth  (1788-1865),  being  at  the  time 
engaged  in  the  Admiralty  Survey  of  the  Mediterranean.  He 
was  educated  at  Westminster  and  Bedford  schools,  and  after- 
wards at  Trinity  College,  Cambridge,  where  he  graduated  B.A. 
in  1839.  Having  gained  a  travelling  scholarship  he  spent  more 
than  four  years  in  Europe,  Asia  Minor,  Syria  and  Egypt,  paying 
great  attention  to  mineralogy  and  mining,  ezamining  coalfields, 
metalliferous  mines  and  salt-works,  and  making  acquaintance 
with  many  distinguished  geologists  and  mineralogists.  On  his 
return  to  England  in  2844  he  was  appointed  mining  geologist 
on  the  Geological  Surv^,  and  in  1851  lecturer  at  the  School  of 
Mines,  a  post  which  he  held  until  x88x  when  he  relinquished  the 
chair  of  mineralogy  but  continued  as  professor  of  mining.  In 
later  years  he  became  chief' mineral  inspector  to  the  Office  of 
Woods  and  ForestS)  and  also  to  the  Duchy  of  Cornwall.  He 
was  dected  F.R.S.  in  1858.  He  became  president  of  the  Geo- 
logical Sodety  of  London  in  i866-x868,  and  in  1879  he  was 
chairman  of  a  Royal  Commission  appointed  to  inquire  into 
accidents  in  mines,  the  work  in  coimezion  with  which  continued 
until  x886.  He  contributed  sundry  papers  to  the  Memoirs  of  the 
Geological  Survey,  the  Quarterly  Journal  of  the  Ce<4ogical  Society 
and  the  Transactions  of  the  Royal  Geological  Society  of  ComwaU, 
He  was  author  also  of  A  Year  with  the  Turks  (1854),  and  of  A 
Treatise  on  Coal  and  Coal-mining  (1867).  He  was  knighted  in 
X887.  He  died  in  London  on  the  X9th  of  June  1890,  and  was 
buried  at  St  Erth,  not  far  from  his  country  home  at  Marazion  in 
Cornwall. 

A  portrait  and  some  reminiscences  of  W.  W.  Smyth  will  be  found 
in  the  Memoir  of  Sir  A.  C.  Kamsay  (1895),  by  Sir  A.  Geikie. 

SMYTH  (or  Smith),  WILLIAM  {c.  X460-X514),  bishop  of 
Lincoln,  was  a  Lancashire  man  by  birth,  and  probably  passed 
some  of  his  early  days  at  Knowsley  under  the  roof  of  Margaret, 
countess  of  Richmond  and  Derby,  the  mother  of  Henry  VII.  He 
appears  to  have  been  a  member  of  Lincoln  College,  Oxford,  and  in 
1485,  just  after  the  battle  of  Bosworth,  he  was  made  keeper  of 
the  hanaper  of  the  chancery.  Two  of  Edward  IV's  daughters 
were  entrusted  to  his  keeping;  he  was  a  member  of  the  royal 
council  and  he  obtained  the  livings  of  Combe  Martin,  Devon,  of 
Great  Grimsby  and  of  Cheshunt,  Hertfordshire.  In  1491  he  was 
made  dean  of  St  Stephen's,  Westminster^  and  two  years  later 
bishop  of  Coventry  and  Lichfield.  The  bishop  was  a  member  of 
Prince  Arthur's  coimdl  in  the  marches  of  Wales,  and  in  X501, 
five  years  after  he  had  been  translated  to  the  bishopric  of  Lincoln, 
he  became  lord  president  of  Wales.  About  X507  he  and  Sir 
Richard  Sutton  (d.  1524)  set  to  work  to  found  a  new  college  in 
Oxford.  They  rebuUt  Brasenose  Hall,  added  other  existing  halls 
to  it,  and  having  obtained  a  charter  in  15x2,  called  it  The  King*s 
haule  and  college  of  Brasennose.  Smyth,  who  was  one  of  the 
executors  of  Henry  VII.'s  vnW,  retired  from  public  life  just  after 
this  King's  death,  owing  probably  to  some  differences  between 
Bishop  Richard  Fox  and  himself;  he  was,  however,  president 
of  Wales  until  his  death  at  Buckden  in  Huntingdonshire  on  the 
2nd  of  January  1514.  Although  an  able  and  scholarly  man, 
Smyth  had  little  sympathy  with  the  new  learning.  He  bestowed 
rich  livings  upon  his  relatives,  one  of  whom,  Matthew  Smyth, 
was  the  first  principal  of  Brasenose  College.  In  addition  to  his 
liberal  gifts  to  Brasenose  College  he  gave  money  or  land  to  Lincoln 
and  to  Oriel  Colleges;  he  founded  a  school  at  Famworth, 
Lancashire,  and  he  refounded  the  hospital  of  St  John  at  Lichfield. 
From  x  500  to  x  503  he  was  chancellor  of  Oxford  University. 

SNAIL  In  England  the  word  "  snail "  in  popular  language 
is  associated  with  Gasteropods  which  inhabit  land  or  fresh  water, 
and  which  possess  large  conspicuous  spiral  shdls;  terrestrial 
Gasteropods,  in  which  the  shell  is  rudimentary  and  concealed,  are 
distinguished  as  "  slugs."  In  Scotland  the  word  "  slug  "  is 
absent  from  the  vernacular  vocabulary,  both  shell-bearing  and 
shell-less  inland  molluscs  being  known  as  snails.  Marine  Gastero- 
pods are  occasionally  termed  "  sea-snails,"  and  the  compounds 
*'  pond-snails,"  "  river-snails,"  "  water-snaOs  "  are  in  common 
use.  ^Tbe  commonest   land-snails  are  those  species  which 
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ooDililute  (he  StmSy  Btlki^at,  order 
Slylvmmalopkora.  Tbe  fanulin  Limaeidae,  Arionidae  HDd 
Otuidiidoi  ai  the  same  sub-ordtr,  iadude  DuiJy  all  the  alugi^. 
The  Oncidiidae  >n  entitled  to  the  nvne  "  ua-slugs,"  ti  iliey  ire 
sheM-leu  Pulmonarei  living  on  the  aushore,  though  not  uLiully 
in  the  Ha.  The  tern]  '*  water-anaila  "  includes  the  whole  of  the 
remaining  sub-order  of  the  Pvimonaia,  namely,  the  Batommata- 
fkara,  in  which  the  eyes  are  sessile,  irith  the  exception  of  the 

seashore.  ThLS  the  whole  of  the  Pidf/utnaia  [which  hrealheair, 
arc  desrituleofgiU-plumes  and  operculum  and  havracomplicAtod 
hermaphrodite  reproductive  system]  are  either  snails  or  slugs. 
Buc  there  are  a  coosiderable  number  of  snails,  both  terresITtal  and 
aquatic,  which  are  not  Puhnonatcs.  The  land-snails  which  have 
no  gill-plume  in  the  mantle-chambpr  and  breathe  air,  but  have 
the  seies  (eparaied,  and  possess  an  operculum,  belong  to  the 
otden  A%piisiitiaahiii  and  PidiHiliraiiiku,  and  constitute  the 
■  families  HelUmidae.  Pnierfinidai,  Hydreeenidai.  Cydopkoiidoi, 

are  not  Fulmonales  are  the  Falnduiidat,  ValKlidai  and  .4lii^- 
laridiu,  together  with  Nailina,  ■  genus  of  the  Nerilidat,  These 
all  possess  a  fully  developed  gill-plun>e  and  an  typical  Peclini- 
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fomatia,  L.,  is  the  lariesl  tpeaa,  and  is  known  ai  the      . 

uiail  ";  it  is  commoaly  eaten  in  Frascc  and  Italy,  tocetber  with 
other  species.   It  was  formerly  hcKeved  to  have  been  inlivluccd  into 

In  Suuituatht  cone  of  tbe  spire  is  acute-angled  i  three  weciaarc 
Bniiih-    la  Vilrim  the  spire  la  very  Oit  and  Che  surface  gbHy.    In 

[com  its  memblance  lo  a  chrysalis,  the  apei  h^Ri  rounded.  The 
■bell  of  Cfdni^iii  11  liniAral  aiM  its  aperture  it  provided  with  a  hiuEcd 
plate.  The  camnnner  Europeaa  iSugt  of  small  tin  all  belong  to 
Ibe  genus  Limax,  in  which  the  opening  of  the  mantle-chamber  is 
potlerioT,  L,  fim^J  it  the  cellar  slug.  L.  atrtilis,  L.  arbontm,  L. 
■  -    —  ■ -'--n  and  fieldt.    The  Itrger  black  ilup  are 
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has  the  upper  pan  of  the  spire  much  shorter.  In  the  j1  iirHiJrtfar 
Ihe  apcRun  is  denticulated.  Aurkida  is  cooSned  to  the  East 
Indlo  and  I'eni.    CoryrAinii  wiiiiwaiii  Is  Brilith, 

Of  the  Cydostomidce  only  one  tpeciei.  Cychilcma  tUnns,  MliUer, 
is  Bihish;  it  hidn  under  nonei  and  roots.  The  Helkiitidiu  tir 
exoiic,  ranging  from  ihe  WeH  India  lo  tbe  PhiUjiiiines.  01  the 
Acicrlidm,  which  an  all  nunule.  Aiimfo  linnila  is  Briiiih. 

The  ^>«r*Ilaiidac  an  confined  to  the  (mpia.  Ampullima  has 
very  long  teniadet  and  a  kmg  liphon  formed  by  tbe  mantle-  I'aJnua 
ii  common  in  fresh  waters  Ihroughoul  Britain;  Ihe  gill  when  the 
animal  is  eipanded  is  protruded  beyond  the  mantle-chamber.  The 
Paludiiidac  are  common  in  the  N.  hemisphere.  Poludina  and 
Ddjt/iu  an  bolfa  British  genera.  In  Ptlniina  the  whorls  ol  the 
spiral  are  very  pniminenc  Ibe  genus  is  viviparoua  BMynia  it 
smaller  and  the  sndl  smoother, 

WeriJind  has  a  very  small  spire,  Che  terminal  portion  ol  the  shell 

For  the  morptioloEy  and  claiulication  of  snail),  aee  CAsraoroDA. 
*  hinory  ol  the  Bniirfi  lomu  ii  aivm  in  Gwyn  JeHreyt'i  Briliik 
«uklhfy  (l86j),_and  by  Forbes  andHanleJ  in  Bnlul  Ufl'ua. 
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■lUKK-BIItD  (Ihe  "  darter  "  ol  many  aulbon,  and  the  FUmm 
aakinia^  of  ornithology),  the  type  ol  a  small  but  very  wdl- 
marked  genu  of  birds.  Flaiiii,  belonging  to  the  family  Pkalaae- 
coratidae  which  conlains  the  cormorants  and  shags.  The  oanw 
commonly  given  to  il  by  the  English  in  N.  America  was  derived 
from  its  "  long  slender  head  and  neck,'*  which,  ia  body  being 
submerged  as  ii  swims,  "  appears  like  a  snake  rising  erect  out  of 
the  water  "  (J.  Barmm't  MS.,  quoted  by  G.  F.  Old  In  A.  Wilson's 
Am.Oniitfitiiogy,  il.  fli).   Snake-birds  bear  a  general  reHmblance 


in  habits  to  Corn 


and  have  both  neck  and  tail  much  ekmgaced. 
The  bill  also,  iitstead  of  being  lipped  with'  a  maailluy  book,  has 
with  serratiires  directed  backwanis,  and  ia  sharply 

nake-birds'to  the  Herons;  but  Ihe  latlet  do  not 
ihi  Iheir  prey  as  do  the  former. 


The  male  i 
Ihe  5.  of  Bri 


■  apple^grwB  and 
pan  ol  the  body 


of  the  Zoologiml  Sc 


clothed  in  btack  glosted  with  green ;  bul  down  each  side  of  the  neck 
run*  a  row  of  kuig  hair-like  white  feathers,  tinged  with  pale  lilac- 
The  much  elontaied  scapulars,  and  the  small  upper  wing-coverts 
bear  each  a  median  white  marlr.  which  on  the  former  b  a  stripe 

CMnied  at  either  end,  and  on  the  latter  a  broad  ovale  patch.*  The 
rger  wing-coverts  are  dull  white,  frutthequill-feaEhersal  tbe  vines 
and   tail  are  black.   Ihe  last   broadly   lijqied   with   brownisli-red. 

IheuS  iT^JS'ln  iorm  ol  a  fan.  as  It  ofien  is  under  water.'  \he 

neck  arid  heeast  of  a  moie  or  Ins  deep  buff,  bounded  beneath  by  a 
narrow  chestnut  band;  but  oeherwiie  ber  pluniige  is  like  Ihat  of 
her  mate,  only  not  so  bright  in  colour.  Tbe  Snake-bird  frt<^uenls  the 
lari^r  rivers  or  back-waters  connected  with  Ihcm,  where  R  may  be 
seen  Tesiiiu  motionless  on  some  neighbouring  tree,  generally  cfrdos. 
ing  a  dead  branch,  or  on  a  "snag  pro_recIing  from  the  bottom. 
hiipnrr  ii  ntunim  beneath  Ihe  surface,  in  jHjrsuil  of  its  pRy.  io 
innei  before  lelated,  showing  little  more  than  its 


slender  head  anil 
bevond  eiragg 

•ppeiiiels  at 


ind  Iwiil,  and  only  returninff  to  it*  [ 
led  or  its  supply  of  food  exhau«cd- 
ng  Sights,  and  those  oi  the  nule  st 
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LStic  of  each  species  of  the  genus, 
ihe  Khasiai  a  badge  of  njyahy. 
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•eason  are  ostentatiously  performed  in  the  presence  of  his  mate, 
around  whom  he  ptays  in  irregular  zigzag  courses.  The  nest  is 
aloiost  always  in  trees  or  bushes  overhanging  the  water's  edge,  and 
is  a  lar^  structure  of  sticks,  roots  and  moss,  in  which  are  laid  four 
eggs  with  the  white  chalky  ahdl  that  is  so  characteristic  of  most 
Steganopodous  birds.  Not  infrcouently  several  or  even  pany 
nests  are  built  close  together,  and  the  locality  that  suits  the  Snake- 
Bird  suits  also  many  of  the  herons.^  The  African  snake-bird,  P. 
C9H«tnsis  (or  UoaiUanii  of  some  authors),  inhabits  the  greater  part 
of  that  continent  N.  from  Natal ;  but,  though  met  with  on  the  Wnite 
Nile,  it  n  not  known  to  have  occurred  in  Egyj^t  *  fsct  the  more 
lemarkable  seeing  that  Canon  Tristram  found  it  breeding  in  con- 
siderable numbers  on  the  Lake  of  Antioch,  to  which  it  is  a  summer 
visitor,  and  it  can  hardly  reach  its  home  without  passing  over  the 
intervening  country.  The  male  bird  is  eanly  distinf;uisliable  from 
the  American  species  by  its  rufous  coronal  patch,  its  buff  throat 
and  its  chestnut  greater  wing-ooverts.  A  third  spedes,  P.  mdano- 
Miler,  ranges  from  Madagascar  to.  India,  Ceylon,  Borneo,  Java  and 
China.  Inis  so  closely  resembles  the  last-mentiooKi  that  the 
diffcxeaoes  between  them  cannot  be  briefly  expressed.  The  Australian 
region  also  has  its  snake-bird,  which  is  by  some  regarded  as  forming 
a  fourtii  species,  P.  novae-hMlaitdiaex  but  others  unite  it  to  that 
bst  mentioned,  which  is  perhaps  somewhat  variable,  and  it  would 
seem  {PJ^.S.,  X877,  p.  349)  that  examples  from  New  Guinea  differ 
somewhat  from  those  innabitinK  Australia  itself. 

The  anatomy  of  the  genus  Plolia  has  been  deak  with  more  fully 
than  that  of  most  forms.  Beside  the  excellent  description  of  the 
American  bird's  alimentary  canal  furnished  to  Audubon  by  Mac- 

S'llivray,  other  important  points  in  i^s  structure  have  been  well  set 
rth  by  A.  H.  Garrod  and  W.  A.  Forbes  in  the  Zoological  Proceedings 
(1876,  ppL  335-34St  pis*  xxvi.-xxviii. :  1878,  pp.  679^S8i;  and  1882, 
pp.  SOS'S  12).  showing  among  other  thin^  that  there  is  an  appreciable 
anatomical  difference  between  the  species  of  the  New  World  and  of 
the  Old;  while  the  osteology  of  P.  mdanoguter  has  been  admirably 
described  and  illustrated  by  A.  Milne-Edwards  in  "A.  Grandidier  s 
great  Oiseaus  de  Uadagascar  Cpp«  69i-^^t  pis.  i^  285).  In  all 
the  species  the  neck  affords  a  feature  which  seems  to  oe  unique. 
The  first  seven  of  the  cervical  vertebrae  form  a  continuous  curve 
with  its  concavity  forward,  but  the  eighth  articulates  with  the 
seventh  nearly  at  a  right  angle,  and,  when  the  bird  is  at  rest,  lies 
horizontally.  The  ninth  is  directed  downwards  almost  as  abruptly, 
and  those  which  succeed  present  a  gentle  forward  convexity.  The 
muscles  moving  this  curious  framework  are  as  curiously  specialized, 
and  the  result  of  the  whole  piece  of  mechanism  is  to  enable  the  bird 
to  spear  with  facility  its  fishy  prey.  (A.  N.) 

SNAKE-FLY,  the  name  given  to  netuopteioiis  insects  of  the 
genus  Rapkidia,  closely  allied  to  the  alder-flies,  remarkable  for  the 
elongation  of  the  head  and  prothorax  to  form  a  neck  and  for  the 
presence  in  the  female  of  a  long  ovipositor.  The  kurva,  which  is 
active  and  carnivorous,  is  terrestrial,  and  lives  in  rotten  timber. 

SNAKS-ROOT.  In  most  countries  where  snakes  abound  some 
root  or  herb  is  used  by  the  natives  as  an  antidote  for  the  bites  of 
renomous  spedes,  and  many  herbs  have  consequently  received 
the  name  of  snake-root.  BotanicaUyspeaking,  the  name  properly 
belong  to  Opkiorrkixa  Mungos,  the  Mungoose  plant,  a  plant  of 
the  natural  order  Rubiaceae,  used  in  the  E.  Indies  for  the  purpose 
above  indicated.  In  medidne,  however,  the  roots  of  Aristdochia 
Serpatiariat  Poiygala  Senega  and  Cimicifuga  racemosa  were 
understood  by  this  name,  being  distinguished  as  the  Virginian, 
seneca  and  black  snake-roots.  The  root  of  Aristdochia  reticulata 
as  known  in  the  United  States  as  Red  river  or  Texan  snake-root. 

The  roots  or  rhizome  of  lAatrU  spicata,  Eryngium  aqualicum 
and  Eupatorium  altissimum  have  all  been  used  in  N.  America  for 
snake-bites,  the  first  two  being  known  as  button  snake-root  and 
the  last  as  white  snake-root.  The  rhizome  of  Asarum  canadense 
passes  under  the  name  of  Canadian  anake-root.  AU  of  these  con- 
tain acrid  or  aromatic  prindpLes  whidi,  when  a  warm  decoction 
of  the  drug  is  taken,  ezerdA  a  powerfuUy  diaphoretic  or,  in  some 
casesy  diuretic  action,  to  which  any  benefit  that  may  be  derived 
from  their  use  must  be  attributed. 

SNAKES,  an  order  (Ophidia)  in  the  class  of  Reptiles.  They 
may  be  characterized  as  very  elongated  reptiles  without  limbs 
(unless  with  tiny  vestiges  of  posterior  limbs),  without  eyelids 
and  external  ear  openings,  with  the  teeth  anchylosed  to  the 
supporting  bones,  a  bifid  slender  tongue  which  is  tdescoped 
into  its  bs^sal  half,  and  with  a  transverse  vent.  These  characters 
apply  to  all  snakes,  although  none  are  peculiar  to  them.    The 

*  The  curious  but  apparently  well-attested  fact  of  the  occurrence 
in  England,  near  Poole,  in  June  1851,  of  a  male  bird  of  this  spedes 
(Zool^st.  pp^  3601,,  3654)  has  been  overkwked  by  several  writers 
who  proCess  to  mention  all  cases  of  a  similar  cfaaiacter. 


vast  majority  of  snakes  are  further  characterized  by  having 
the  light  and  left  halves  of  the  under-jaws  connected  by  an 
elastic  band;  a  median,  longitudinal  furrow  in  the  skin  below 
and  behind  the  chin;  the  whole  palatal  apparatus  is  but  loosely 
connected  with  the  dtull,  nowhere  artioilating  with  it.  The 
quadrate  is  indirectly  articulated  with  the  skull,  first  by  the 
horizontal,  movable  squamosal,  secondly  by  the  columella 
auris.  The  quadrato-mandibular  joint  is  placed  in  a  levd  far 
behind  the  ocdput. 

More'  detail  concemmg  ^kuU,  scales  and  teeth  will  be  found  in! 
the  diagnostic  descriptions  of  the  various  families  {vide  infra) ;  for 
further  anatomical  information  the  reader  is  referred  to  the  artide 
Rbptilbs  {Anatomy). 

The  snakes  are  the 'most  highly  specialized  branch  of  the 
Sauria  or  Squamaia,  i,e,  of  scaly  reptiles  with  movable  quadrate 
bones;  with  a  transverse  vent,  near  the  posterior  lateral  comers 
of  which  open  the  eversible,  paired  copulatory  organs.  In  the 
article  Lizaso  attention  is  dirawn  to  the  many  characters  which 
make  it  difficult,  if  not  impossible,  to  give  diagnoses  applicable 
to  all  lizards  and  all  snakes.  Botb  these  groups  seem  to  have 
reached  their  climax  but  recently,  while  the  tortoises,  crocodiles 
and  sphenodon  are  on  the  descending  scale,  mere  remnants  of 
formerly  much  more  numerous  and  cosmopolitan  devdopment 

The  number  of  recent  spedes  of  snakes  is  about  x6oo.  The 
order  is  practically  cosmopolitan,  with  the  exception  of  New 
Zealand  and  certain  absolutely  isolated  oceanic  islands,  like  the 
Hawaiian  islands  and  the  Azores.  The  N.  limit  approaches 
that  of  the  permanently  frozen  subsoil,  going  into  the  arctic 
circle  in  Scandinavia,  elsewhere  sinking  to  about  54**  N.;  in 
the  S.  hemisphere  the  45th  paralld  may  indicate  their  limit. 
The  number  of  species  and  individuals  steadily  decreases  in  the 
coder  temperate  zones,  whilst  it  reaches  its  maximum  in  the 
tropics.  Every  kind  of  terrain  is  tenanted,  from  dense,  moist 
and  hot  forests  at  the  level  of  the  sea  to  arid  deserts,  high  plateaus 
and  mountains.  In  accordance  with  this  general  distribution 
snakes  show  a  great  amount  of  differentiation  with  regard  to 
their  mode  of  Ufe  and  general  organization;  and  from  the 
appearance  alone  of  a  snake  a  safe  condusion  can  be  drawn 
as  to  its  habits. 

Dr  A.  GUnther  characterizes  the  chief  categories  as  follows: — 
Cx)  Burrowing  snakes,  which  live  under  ground  and  but  rarely 
appear  on  the  surface.  They  have  a  cylindrical  rigid  body, 
covered  with  generally  smooth  and  polished  scales;  a  short 
strong  tail;  a  short  rounded  or  pointed  head  with  narrow 
mouth;  teeth  few  in  number;  small  or  rudimentary  eyes; 
no  abdominal  scutes  or  only  narrow  ones.  They  feed  chiefly  on 
invertebrate  animals,  and  none  are  poisonous.  (2)  Ground 
snakes  rarely  ascending  bushes  or  entering  water.  Their  body 
is  cylindrical,  flexible  in  every  part,  covered  with  smooth  or 
keded  scales,  and  provided  with  broad  ventral  and  subcaudal 
scutes.  The  non-poisonous  kinds  of  ground  snakes  are  the 
typical  and  least  spedalized  snakes,  and  more  numerous  than 
any  of  the  other  kinds.  They  feed  chiefly  on  terrestrial  verte- 
brates. The  majority  are  non-poisonous;  but  the  majority 
of  poisonous  snakes  must  be  referred  to  this  category.  (3)  Tree 
snakes,  which  are  able  to  climb  bushes  or  trees  with  facility 
or  pass  even  the  greater  part  of  thdr  existence  on  trees.  Their 
body  is  generally  compressed  and  slender;  their  broad  ventral 
scutes  arc  often  carinate  on  the  sides.  Those  kinds  which  have 
a  less  elongate  and  cylindrical  body  possess  a  distinctly  prehensile 
tail.  The  eye  is  generally  large.  Their  coloration  consists 
often  of  bri^t  hues,  and  sometimes  resembles  that  of  thdr 
surroundings.  They  feed  on  animals  which  likewise  lead  an 
arboreal  life,  rarely  on  eggs.  Poisonous  as  well  as  innocuous 
snakes  are  represented  in  this  category.  (4)  Freshwater  snakes, 
living  in  or  frequenting  fresh  waters;  they  are  excellent  swimmers 
and  divers.  The  nostrils  are  placed  on  the  top  of  the  snout  and 
can  be  closed  whilst  the  animal  is  under  water.  Thdr  body 
is  covered  with  small  scales  and  the  ventral  scutes  are  mostly 
narrow;  the  tail  tapering;  head  flat,  rather  short;  and  the 
eyes  of  small  size.  They  feed  on  fish,  frogs  and  other  aquatic 
animals,  and  are  innocuous  and  viviparous.    (5)  Sea  snakes  are 


lie  nujoiity  ol  uukei  *ic  tclivc  during  the  diy,  theii  eneigy 

in  the  moist  iwelteiiDg  he&t  of  derue  trupicKl  vegctitloo,  othcn 
expoK  themidvei  to  the  fiercest  nyi  o[  the  middiy  nin.  Kot 
ft  fnr,  however,  lead  m  noctunul  life,  mnd  muiy  of  them  hive, 
accordingly,  their  pupQ  contnctcd  ioto  m.  verticil  or  more  nrely 
ft  horiEOQtal  fdit.  Tbcoe  wliich  inhftbit  temperftte  Ifttitudea 
hibeniftte,  Siukei  are  the  moit  itfttionuy  of  >J]  vertebntei; 
u  long  u  I  bcilily  iHordi  them  food  ind  shelia-  they  have  no 
inducement  to  change  It.  Their  diipciul,  Iherelore,  mutt  have 
been  extremely  ilow  and  gnduaL     Although  able  to  move 


Pio.  I.— Diagram  cl  Nitunl  U 
with  ntpidjty,  ibcy  do  oat  keep  in  moUoa  foe  ftoy  length  of  time, 
Iheir  organi  of  locomotion  *re  Ilw  ribs,  the  number  of  which 
ia  very  great,  nearly  correapanding  to  that  o(  the  verlebnc  ol 
the  tnmk.  They  can  adapt  their  motions  to  every  variation 
ol  the  ground  over  which  they  more,  yet  all  varieties  ol  inake 
locomotion  are  founded  on  the  following  limple  procesa.  When 
a  part  of  the  body  has  found  some  projection  of  the  ground 
which  affords  it  a  point  ol  support,  the  ribs  ftre  dimwn  more 
closely  together,  on  altemale  aides,  thereby  produdng  alternate 
bends  ol  the  body.  The  hinder  portion  ol  the  body  being  drawn 
after,  some  port  ol  it  (c)  £nds  another  support  on  the  rough 
ground  or  a  projcclion;  and,  the  anterior  bends  being  stretched 
in  a  stnighl  line,  the  front  pan  ol  the  body  is  propelled  [from 
«  lo  ^  in  consequcDce,  During  this  peculiar  locomotion  the 
Dumeniua  bmad  tbieldi  of  the  bcUy  ue  of  great  advantage, 
as  by  raeajis  of  their  free  edges  the  toake  is  eublcd  to  otch 
and  use  as  poiais  of  aijppatt  Ibeilighial  projectioasof  the  ground. 
A  pair  of  rib)  corresponds  to  each  of  tbeae  ventral  shields. 
Snskes  are  not  able  to  move  over  a  peifectly  snooth  turface. 
The  conventional  repreaeniatioii  of  the  ptogrese  ol  a  snake, 
b  which  its  undulating  body  is  figured  as  resting  by  a  series 
of  lower  bends  on  the  grouiid  whilst  the  alternate  bendi  are 

Flo. ).— Diagram  of  Convenuonal  Idea  of  a  Snake'i  Loonnotioa. 


a  when 


a  juii 


lit  the  fore  part  of  iheir  body,  which  wi 
retracted  In  several  bends,  forwards  in  a  sinighl  line.  An 
sometimes  very  active  snakes,  like  the  cobra,  advance  simultani 
ously  with  the  remainder  of  the  body,  which,  however,  glides 
in  the  ordinary  fashion  over  the  ground;  but  no  snake  it  able 
to  impart  luch  ao  '        


part  of  their  body  and  even  n 
about  the  anterior  fourth  or  L 
be  thus  erected. 
With  vefy  few  exoeptiom,  tl; 


&i."S 


■e  tbea 


Lenia  ot  tht  head  an  divided  inio 


ol  great  value  in  diKinguuhiog  the  i 


Ion  be  Bselol  to  eipUin  tn  the  ac 

ennj  bf  which  tbne  puts  air  -■- 
eyelidi:    but  the  epidermis  pmma  era 
transparent  disk,  concave  lilce  the  glass  o<  a 

.1. —/tt^    It  la  the  firK  port  which  is  can  on  wiani  cnr  anaKV 

n;  this  la  doDc  levRal  times  tn  the  year,  and  tbe  epdef' 

mis  cooes  <MT  in  a  dnglc  p«e,  bdog,  imn  the  mouth  towards  tiw 
tailj_turaed  inside  out  during  the  pr 


woodcut  (fig.  3) 

eye,  fcnuis  a 
i,UdDd  wSck 


aitilioa  has  undergone 
■pedal     niadi5caruilL 


■on.    the    Suid    beJT 

■Dn-Etaad.      One     or  /, 
ee  kinall  ordiaaxy  teeth  p. 


ipecCd  fl       Pvt 


1  bone  u  very 
id  a  armed  wiu  ^, 


iterior  Dculai  or  orifltal,  OT  ine- 


Althou^  Emily  andtV'  *, ', 
losed  to  the  bone,  the  c,  i, 
tooth,  which  wbeit  ac  rest 

rotat^  round  its  transverse  a 

are  roidy  to  lake  the  place  of  the  or 
lost  by  accident,  «  shed. 
The  poison  is  secreted  in  modified  upper  labial  ilawU.  or  in  a  pair 

glind^  or«hcr animals.  For  a  detail^Kcount  Ke  Wot.  J.  LViin. 
Sk.  aiv,  (1695),  p.  419;  xxvi.  (1S9S),  p.  J17;  and  nviii.  (looo). 
Aducileadalothe  lurroworcanalol  the  loDih.  The  EUfinac have 
Goinparativeiy  short  fangs,  while  th<i«  of  the  vipers,  especially  the 
fTotaliofl  snakes,  are  much  longer,  ■omeiima  nearly  an  inch  in 
length.  TheVipcridaealonehave'^ erectile  "langB.  TKemechaninn 
iHerplained  by  the  diagrams  (fie.  a)-  The  poiion-bag  lies  on  the  nde 
of  ibe  head  between  the  eye  and  the  mandibular  iaint  and  i>  held  in 
poution  by  strong  ligamenrs  which  are  attached  to  this  joint  and 
fo  the  maailU  »  that  the  act  of  opening  the  jaws  and  concemitant 
eiTctian  of  the  fangs  automatically  squeein  the  poiHa  out  of  tbc 


.  few  feed  habitually  or  c 
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tbdr  victitf  alive;  othen  first  kill  It  by  smothering  it  between 
the  coils  of  tbeir  body  (constriction).  The  effects  of  a  bite  by  a 
poboaous  snake  upon  a  small  mammyl  or  bird  are  almost 
instantaneous,  preventing  its  escape;  and  the  snake  swallows 
its  victim  at  its  leisure,  sometimes  hours  after  it  has  been  killed. 
The  prey  is  always  swaUowed  entire,  and,  as  iu  girth  generally 
much  exceeds  that  of  the  snake,  the  progress  of  deglutition  is 
very  laborious  and  slow.  Opening  their  jaws  to  their  fullest 
extent,  they  seise  the  animal  generally  by  the  head,  and  pushing 
alternately  the  right  and  left  sides  of  the  jaws  forward,  they  press 
the  body  through  their  elastic  gullet  into  the  stomach,  its  outlines 
being  visible  for  some  time  through  the  distended  walls  of  the 
abdomen.  Digestion  is  quick  and  much  accelerated  by  the 
quantity  of  saliva  which  is  secreted  during  the  pxogress  of  de- 
l^otition,  and  in  venomous  snakes  probably  also  by  the  chemical 
action  of  the  poison.  The  primary  function  of  the  poison- 
apparatus  is  to  serve  as  the  means  of  procuring  their  food,  but 


.   i7«l»«l  ffi*r7.  vol  tB.. 
*  Co..  Ud. 


'AapUbfe  aad  RipOkt,"  by 


Fig.  4- — Poison  Apparatxu  of  Rattlesnake.  Upper  ^ures:  du- 
grama  01  skull  with  tangs  at  rest.  Lower  figures:  same,  with  fangs 
protruded.  G,  prefrontal ;  Jf,  maxilla;  /,  poison-fang;  Tr,  trans- 
palatine;  Pt,  pterygoid;  j^,  palatine;  Q,  quadrate;  Sg,  squamosal; 
Pm,  pcenaxilla;  Tlo,  artKiuar;  Pe  and  £U',  muscles. 

it  abo  serves  for  defence.   Only  veiy  few  poisonous  snakes  Qike 

Nqja  dapi)  are  known  to  resent  the  approach  of  man  so  mudi  as 

to  follow  him  on  his  retreat  and  to  attack  him.    Others  are 

much  less  inclined  to  avoid  collision  with  man  than  innocuous 

kinds.    Th^  have  thus  become  one  of  the  greatest  scourges 

to  mankind,  and  Sir  J.  Fayrer  has  demonstrated  that  in  India 

alone  annually  some  30,000  human  beings  perish  from  snake-bites. 

Therefore  it  will  not  be  out  of  place  to  add  here  a  chapter  on 

snake  poison  and  on  the  best  means  (ineffectual  though  they  be 

in  nnmerous  cases)  of  counteracting  its  deleterious  effects.    An 

excdlent  account  of  the  nature  and  of  the  effect  of  the  venom 

of  snakes,  by  Oiaries  J.  Martin,  is  in  Allbutt's  SysUm  of  Medicine. 

The  foUoinng  condensed  account  has  been  abstracted  from  it. 

The  poison  is  a  dear,  pale-yellow  fluid  which  reacts  acid,  and 
contains  about  30%  of  solids,  but  this  varies  according  to  the  state 
of  concentration.  Most  venoms  are  tastelen,  but  cobra 
poison  is  said  to  be  disagreeably  bitter.  Dried  venom 
Keeps  indefinitely,  and  dissolves  readily  in  water.  It  kee^M 
also  in  gtyceiine.  It  contains  albuminous  bodies  in  solution,  and  is 
in  fact  a  pure  solution  of  two  or  more  pcnsonous  proteids,  which  are 
the  active  agents,  with  a  small  quantity  of  an  organic  acid  or  colour- 
ing matter.  The  venom  is  destroyed  by  reagents  which  precipitate 
protcsds  in  an  insoluble  form,  or  which  destroy  them,  t.g.  ulver 
aitmte  or  permanganate  of  potash.  Hypochlorites  have  the  same 
'  "     But  carbcuic  add  ana  caustic  potash  destroy  it  only  after  a 


dayor  two,  consequently  they  are  not  a  rerfiedy. 

The  venom  is  generally  introduced  into  the  subcutaneous  tissue, 
whence  it  reaches  the  genera!  dmilation  by  absorption  throu|(h  the 
lyviph  and  blood-vcsaeis.   When  introduced  directly  into  a  vcu,  the 


effecu  are  histantaneous.  It  is  absorbed  by  the  conjunctiva,  but, 
excepting  cobra  poison,  not  by  the  moutn  or  alimentary  canal, 
]>rovided  there  be  no  hollow  teeth  and  no  abrasions.  The  venom 
of  the  various  kinds  of  snakes  acts  differently. 

The  Symptoms  of  Cobra  Poison. — Burning  pain,  followed  by 
sleepiness  and  weakness  in  the  legs  after  half  an  hour.  Then  profuse 
salivation,  paralysis  of  the  tongue  and  larynx,  and  inability  to  speak. 
Vomiting,  incapadty  of  movement.  The  patient  seems  to  be  con- 
scious. Breathing  becoming  difficult.  The  heart's  action  is  quick- 
ened. The  pupil  remains  contracted  and  reacts  to  light.  At  tength 
breathing  ceases,  with  or  without  convulsions,  and  the  heart  slowly 
stops.    Should  the  patient  survive,  he  returns  rafudly  to  complete 

RalUesnake  Poinm.— The  painful  wound  is  speedily  discok)ured 
and  swollen.  Constitutional  symptoms  appear  as  a  rule  in  less  than 
fifteen  minutes:  prostration,  staggering,  cold  sweats,  vomiting, 
feeble  and  qukk  iMilse,  dilatation  oi  the  pupil,  and  slight  mental 
disturbance.  In  this  state  the  {Mttient  may  die  in  about  twelve  hours. 
If  he  recovers  from  the  depression,  the  local  symptoms  begin  to  play 
a  much  more  important  part  than  in  cobra-poisoning :  great  swelling 
and  discoloration  extending  up  the  limb  and  trunk,  rise  of  temperature 
and  repeated  syncope,  and  laboured  respiration.  Death  may  occur 
in  this  stage.  The  local  haemorrhagic  extravasation  frequently 
suppurates,  or  becomes  gangrenous,  and  from  this  the  fntient  may 
die  even  weeks  afterwards.  Recovery  b  sudden,  and  within  a  few 
hours  the  patient  becomes  bright  and  intelligent. 

Symptoms  of  Bite  from  the  European  Viper.^Local  burning  pain; 
the  bitten  limb  soon  swells  and  is  discoloured.  Great  prostration, 
vomitingand  cold,  clammy  perspiration  follow  within  one  to  three 
hours.  Pulse  very  feeble,  with  slight  difficulty  in  breathing,  and 
restlessness.  In  severe  cases  the  pulse  may  become  imperceptible, 
the  extremities  may  become  cold,  and  the  patient  may  pass  into 
coma.  In  from  twelve  to  twenty-four  hours  these  severe  constitu- 
tional symptoms  usually  pass  off,  but  in  the  meantime  the  swelling 
and  discoloration  have  spread  enormously.  Within  a  few  days  re- 
covery usually  occurs  somewhat  suddenly,  but  death  may  occur 
from  the  severe  depressbn,  or  from  the  secondary  effects  of  sup- 
puration. 

The  symptoms  of  the  bite  from  the  Daboia  or  Vipera  russdi 
resemble  the  effects  of  rattlesnake  poison,  but  sanious  discharges 
from  the  rectum,  &c.,  are  an  additional  and  prominent  feature. 
The  recovering  patient  suffers  from  haemorrhagic  extravasations  in 
various  organs,  besides  from  the  lun^  nooe,  mouth  and  boweb. 
Kidney  haemorrhage  and  albuminuria  is  a  constant  symptom.  The 
pupil  IS  always  dilated  and  insensitive  to  light. 

BUe  of  Australian  Elapine  Snakes. — Pain  and  local  swelling.  The 
first  constitutional  symptoms  appear  in  fifteen  minutes  to  two  hours. 
First  faintness  ana  irresistible  dedre  to  sleep.  Then  alarming 
prostration  and  vomiting.  Pulse  extremely  feeble  and  thread-like, 
and  uncountable.  The  limbs  are  cold  and  the  skin  b  blanched. 
Respiration  becomes  shallow  with  the  increasing  coma.  Sensation  is 
blunted.  The  pupil  b  widdy  dilated  and  insensible  to  light.  There 
b  somedmes  passing  of  blood.  If  the  patient  survives  the  coma, 
recovery  b  complete  and  as  a  rule  rapid,  without  secondary 
symptoms. 

Tne  Australian  venom  and  that  of  all  viperine  snakes,  perhaps 
also  that  of  the  cobra,  if  introduced  rapidly  into  the  circulation, 
occasions  extensive  intravascular  dottinj^.  If  the  venom  is  dowly 
absorbed,  the  blood*  loses  its  coagulability,  owing  to  the  breaking 
down  of  the  red  blood<orpuscles,  most  so  with  vipers,  less  with 
Australian  snakes,  least  so  with  the  cobra.  The  cobra  venom  b 
supposed  to  extinguish  the  functions  of  the  various  nerve-centres  of 
the  cerebro-spinar  system,  the  paralysation  extending  from  below 
upwards,  and  it  has  a  special  affinity  for  the  respiratory  centre. 
Tne  toxidty  or  relative  strength  of  the  cobra  venom  has  been  calcu- 
lated to  be  sixteen  times  that  of  the  European  viper.  Snakes  can 
poison  each  other,  even  those  of  the  same  kind. 

Treatment. — Apply  a  ligature  above,  not  on  the  top  of,  the  situa- 
tion of  the  bite,  twist  the  string  tightly  with  a  stick.  Then  make  a 
free  incision  into  the  wound.  Sucking  out  b  dangerous!  Then 
bandage  the  limb  downwards,  progressing  towards  the  wound ;  re- 
peat thb  several  times.  Do  not  Iwep  the  ligature  longer  than  half 
an  hour.  Then  let  the  circulation  return,  and  apply  the  ligature 
again.  In  any  case  do  not  keep  the  ligature  on  for  more  than  an 
hour  for  fear  of  gangrene.  Direct  application  into  the  widened 
wound  of  caldum  hypochlorite,  ix.  bleaching  powder,  is  very  good, 
or  of  a  I  %  solution  of  permanganate  of  potash,  or  Condy  s  fluid. 
Vigorous  cauterization  with  nitrate  of  silver,  driving  the  stick  into 
the  widened  wound,  b  also  good,  and  it  b  a  remedy  which  one  can 
carry  in  the  pocket.  .  Quick  amputation  of  the  finger  b  the  best 
remedy  of  all  if  a  large  snake  has  bitten  it. 

Internal  Pemediet. — ^The  administration  of  enormous  doses  of 
alcohol  b  to  be  condemned  strongly.  Small,  stimulating  doses,  and 
repeated,  are  good,  but  stimulation  can  be  more  effectively  produced 
by  ammonia!  or  strychnine.  Hypodermic  injection  of  strychnine, 
in  some  cases  as  much  as  one  to  two  grains  ^ut  not  into  a  vein .). 
has  in  some  cases  had  good  results;  but  injection  of  aminonin. 
instead  of  doint;  any  good,  has  disastrous  sloughing  results.  .There 
b  only  one  fairly  reibble  treatment,  that  by  serum  therapeutics,  the 
injection  of  considerable  quantities  of  serum  of  animab  which  nave 
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been  partially  tmmuniaed  by  repeated  doaea  of  [that  particular] 
snake-venom.  Unfortunately  this  treatment  will  not  often  be  avail- 
able. Several  mammals  and  birds  are  supposed  to  be  immune  by 
nature  against  snake-venom.  Some  more  or  less  immune  creatures 
are  the  mongoose,  the  hedgehog  and  the  pig,  the  secretary-bird,  the 
honey  buzzard,  the  stork,  and  probably  other  snake-eaters. 

Snakes  are  oviparous;  they  deposit  from  ten  to  eighty  eggs 
of  an  ellipsoid  shape,  covered  with  a  soft  leathery  shell,  in  places 
where  they  are  exposed  to  and  hatched  by  moist  heat  The 
parents  pay  no  further  attention  to  them,  except  the  pythons, 
which  incubate  their  eggs  by  coiling  their  body  over  them, 
and  fiercely  defend  them.  In  some  families,  as  many  freshwater 
snakes,  the  sea  snakes,  Viperinae  and  Crotalinae,  the  eggs  are 
retained  in  the  oviduct  mitil  the  embiyo  is  fully  developed. 
These  snakes  bring  forth  living  young. 

The  classification  of  snakes  has  undergone  many  vidasitudes. 
J.  MfUler  {Zeiisckr.f.  Physiol.^  1831,  p.  265)  divided  them  into 
Ophidic  macroslomata  and  0.  microstomaUi,  A.  M.  C. 
Dum£ril(C(ito/.  mtthodique,  Mus.  d'HisL  Nat.,  Paris, 
1851,  p.  199)  distinguished  between  Opoterodonta, 
Aglyphodonta,  Proteroglypha  and  Solenoglypha.  H.  Stannius 
{Zootomie  d.  Amphib.,  1856)  made  a  further  improvement  by 
combination  of  the  principles  used  by  his  predecessors,  and  he 
divided  the  An^ostomata  or  narrow-mouthed  snakes  into  Tor- 
tridna,  Typhlopina  and  Uropdtacea;  the  Eurystonuita  into 
lobola  or  poisonous,  and  Asitua  or  ixmocuous  snakes.  Meanwhile 
J.  £.  Gray  {Cat.  Snakes,  Brit.  Mus.,  1849)  1^  distinguished  only 
between  Viperina  and  Colubrinia.  A.  GOnther  {Cat.  Cdubrine 
Snakes,  Brit.  Mus.,  1858;  "  Reptiles  of  British  India,"  Ray 
Soc.,  1864;  article  Snakes,  Ency.  Brit.,  9th  ed.)  recognized 
at  h^t  four  sub-orders: — Hopoterodontes,  Colubriformes,  Colu- 
briformes  venenosi,  Vipcriformes;  the  most  serious  drawback 
being  the  merging  of  the  Peropoda  in  the  non-poisonous  Colu- 
briformes. E.  D.  Cope  {Proc.  Ac.  Pkilad.,  1864,  p.  230)  resorted 
to  the  modifications  of  the  squamosal,  ecto-  and  end<^terygoid 
<bones,  the  condition  of  the  vestigial  limbs,  and  the  teeth: — 
Scolecophidia  (Typhlopidae),  Catodonta  (Glauconiidac),  Tor- 
tricina  (Ilysiidac  and  Uropeltidae),  Asinea,  Proterogjypha  and 
Solenoglypha.  He  adhered  to  this  arrangement  in  his  Ust 
comprehendve  work  {CrocodUians,  Lizards  and  Snakes  of  North 
A  nurica,  1898,  Smithsonian  Inst.,  1900),  but  combined  the  Asinea 
and  Proteroc^ypha  as  Colubroidea,  subdividing  these  into 
Peropoda,  Aglyphodonta,  Glyphodonta,  Proteroglypha  and 
Platycerca  (Hydrophinae).  In  his  last  work  he  used,  with 
doubtful  success,  the  variations  of  the  penes  and  the  limgs  as 
additional  characters,  chiefly  for  the  grouping  of  the  great  mass 
of  the  Colubroid  snakes.  G.  A.  BovJenger  \Cat.  Snakes,  Brit. 
Mus.,  1893-1896)  accepted  Cope's  principles,  and  mainly  by 
combining  the  Asinea  of  Stannius  and  Cope  with  the  Protero- 
glypha as  Colubridae — ^wherein  he  was  followed  by  Cope,  as 
mentioned  above — and  separating  therefrom  the  Peropoda  or 
Boidae,  he  has  produced  a  logically-conceived  system,  by  far 
the  best  hitherto  proposed.    It  is  followed  in  the  present  article. 

Boulenger's  phylogenetic  system  stands  as  follows: — 
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mandible  to  the  a^yphoos  or  innocuous  Colubridae,  whence 
further  di£fercntiation  in  three  new  lines  has  taken  place, — (i) 
the  harmless  Amblycephalidae  as  a  side-issue,  (a)  the  very  poison- 
ous pxoteroglyphous  Elapidae,  (3)  the  moderately  or  indpiently 
P(»sonous  C^isthoglypha,  out  of  some  of  which  seem  to  have  arisen 
the  venomous  V4>eridae. 

I.  No  ectopterygoid;  pterygoid  not  extending  to  quadrate;  no 
supratemporu  or  squamosal ;  prefrontal  forming  a  suture  with  nasal; 
coronoid  present;  vestiges  of  pelvis  present. 

Maxillaiy  vertical,  loosdy  attached,  toothed;  mandible  tootUeas; 
a  single  pair  of  pelvis  bones:  Typhlopidae. 

Maxillary  bordering  the  mouth,  fomling  sutures  with  the  pre- 
maxillary,  prefrontal  and  frontal,  toothless;  lower  jaw  toothed; 
pubis  and  ischium  present,  the  latter  forming  a  symphysis: 
Glaticoniidae. 

II.  Ectopterygoid  present ;  upper  and  lower  jaws  toothed. 

A.  Coronoid  present ,  prefrontal  in  contact  with  nasaL 

I.  Vestigies  of  hind-limbs;  supratemporal  present. 
Squamosal  large,  suspendmg  the  quadrate:  Boidae. 
Squamosal    small,    mtcrcaiatod    in    the   cranial    waO; 
nysiidae, 
.  a.  No  vestiges  of  limbs:  squamosal  absent:  Uropdddae. 

B.  Corondd  absent;  scjuamoaal  present 

X.  Maxillary  horizontal;  pterygoid  reacfaiiq;  quadrate  or 
mandible. 
Prefrontal  in  contact  with  nasal :  XenopdUdae. 
Prefrontal  not  in  contact  with  nasal:  Colnhridae. 
a.  Manllary  horizontal ;  pteiygoid  not  reaching  quadratt  or 

mandible :  A  mblyuphaltdae. 
3.  Maxillary  vertically  erectile,  perpendiculariy  to  ectoptery- 
goid, and  reaching  quadrate  or  mandible:  Viperidae. 
For  ordinary  practical  purposes  this  synopsis  is  usdess,  most  of  the 
anatomical  characters  bein^  visible  only  in  the  macerated  skulL 
The  following  characterizatiOD  of  the  families  is  based  upon  more 
accessible  features. 

Eyes  vestigial  or  hidden;  lower  jaw  toothless;  without  enlarged 
ventral  scaks:  Typhlopidae. 

Eyes  vestigial;  teeth  restricted  to  the  tower  jaw;  without  en- 
larged ventral  scales'  Glaueoniidae. 

Eyes  very  small;  head  not  distinct;  teeth  in  the  upper  and  kywcr 
jaws;  ventnd  scales  scarcely  enlarged:  tail  extremely  short,  ending 
obtusely  and  covered  with  peculiar  scales:  UropeUidae. 

Eyei  functional,  free,  with  vestiges  of  the  hind-limbs  appearing  as 
daw-like  spurs  on  each  side  of  the  vent. 

Ventral  scales  scarcely  enlarged:  Ilwidae. 
Ventral  scales  transversely  enlargea:  Boidae, 
Eyes  free^  with  a  pair  of  poison-fangs  in  the  front  part  of  the 
mouth,  earned  by  the  otherwise  toothless,  much  shortened,  and 
vertically  erectile  maxillaries;  ventral  scal«  transversely  enhuged. 
Viperidae, 

All  the  remainii^  snakes  combine  the  foUovnng  diaracters:  the 
maxillaries  are  typically  horizontal,  not  separately  movable,  with  a 
series  of  teeth.  The  mandible  b  toothed  but  has  no  coronoid  bone. 
There  are  no  vestiges  of  limbs  or  of  their  girdles.  The  eyes  are 
free. 

Dentary  mbvably  attached  to  the  tip  of  the  articular  bone 

of  the  mandible.     Skin  beautifully  iridescent:  Xeno- 

PdHdae, 
Without  a  mental  groove;  the  ends  of  the  pterygoids  are 

free,  not  reaching  the  quadrate.    Head  thick  and  very 

distinct:  Amblycejphalidae. 
^th  a  median  longitudinal  groove  between  the  shields  of  the 

skin:  CottAridae* 

Family  i.  TYPHLonDAB.— Burrowing  snakes,  mostly  small,  which 
have  the  body  covered  with  smooth,  shiny,  uniform  cycloid  scales 
The  teeth  are  restricted  to  the  small  maxillaiy  bones,  llie  quadrates 
slant  obliquely  forward  and  are  attached  directly  to  the  probtics, 
owing  to  the  absence  of  squamosals.  The  prefrontals  are  in  lateral 
contact  with  the  nasals.  The  vestiges  of  the  pdvis  are  reduced  to  a 
single  bone  on  each  side,  and  there  are  no  traces  of  limbs.  The  eyes 
are  hidden  by  shields  of  the  skin.  The  mouth  is  very  narrow,  and 
the  halves  01  the  under-jaw  are  not  distensible.  About  100  spedes 
of  these  rather  archaic  snakes  are  known;  in  adaptation  to  their 


burrowing  life  and  worm  and  insect  diet,  they  have  undcrvo 
degradation.    The  tail  is-  mostly  very  short  and  sometimes  ends 


tme 
in 


TyphloiMdae 

This  means  that  the  Boidae  retain  most  primitive  characters. 

Likewise  primitive,  but  in  various  respects  degraded,  mainly 

owing  to  burrowing  habits,  are  the  Typhlopidae  with  the  Ily- 

siidae,  and  Uropdtidae  as  a  terminal 

branch,  and  on  the  other  hand 

the   Glaueoniidae.     The  solitary 

Xenopeltis    is    in    several    ways 

intermediate  between  Boidae  and  p,^  ,     t-.aii^jl-  1  ji-«   t.    t  -  /       t  j* 

The  rest  of  the  snakes  ^'*'-  ^--^^i*^  hoikn^hynchm.  from  India. 

a  homy  spine.    They  are  widdy  distributed  in  all  tropical  and  SQb> 
tropical  countries,  even  in  such  solitary  places  as  Christinas  Island, 


Ilysiidae. 

are  supposed  to  have  started  from  some  primitive,  non- 
degenerate,  therefore  boa-like  group,  leading  by  loss  of  the 
vestiges  of  the  hind-limbs  and  loss  of  the  coronoid  bone  of  the 


but  they  do  not  occur  in  New  Zealand.   The  chief  genus  is  TypUops, 
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of  vlkidi,  for  instanoc,  T.  hrammms  ranses  from  louthem  Ana,  the 
idands  of  the  Indian  Ocean  and  the  Malay  Islands  to  aouthern 
Africa. 

Family  2.  Glauconiidae. — ^Burrowing  Uke  tbeTyphlopidae,  which 
they  much  resemble  externally,  but  the  maxillaries  letain  their 
oonnai  posicion  and  are  toothless,  teeth  being  restricted  to  the 

lower  jaw^which  is  short,  stout,  and  not  di** 
tensible.  The  pelvic  f irdle  and  the  hind-limbs 
show  the  least  reduction  found  in  anv  recent 
snakes,  ilia,  imbes  and  tschia  being  still  distin- 
guishable, the  last  even  retaining  their  sym- 
physis, and  there  are  small  vestiges  ot  the  femurs. 
Alwut  10  species,  mostly  of  the  genus- Gi<»«eonM>, 
in  south-western  Asia,  Africa,  Madagascar,  the 
Antilles  and  both  Americas,  C.  dutcis  ranging 
northwards  into  Texas,  G.  humiiis  into  Cahfomia. 
Family  3.  Ilysixdae. — Mostly  burrowing.  The 
scales  ot  the  long,  cylindrical  body  are  smooth 
and.  small,  scarcely  enlarged  on  the  ventral 
side.  The  tail  b  extremely  short  and  blunt. 
The  head  is  very  small  and  not  distinct  from  the 
neck,  a  iisual  feature  in  burrowing  snakes  and 
liaarda.  The  gape  of  the  mouth  is  narrow. 
The  quadiate  bones  are  short  and  stand  rather 
vertically  The  squamosals  form  part  of  the 
cranial  wall,  being  firmly  wedged  in  between  the 
quadrate,  ]>roOtic  and  occipital  bones.  Vestiges 
of  the  pelvis  and  hind-limbs  are  small|  but  they 
terminate   in  daw-like   spurs  which   pratrud^ 

pic.    6. ^Thiee  between  the  scaks  on  either  side  of  the  vent, 

Views  of  Head  of  ^*  '^  ^^  Boidae.  The  small  e>;es  are  some- 
Typklops  bra-  times  covered  b)r  transparent  shields.  About 
miums  (India),  ^*^'^'^^*'''^  species  onlv  are  known  in  South 
w»-»jr«wfif^  America,  Ceylon,  the  Malay  Islands  and  Indo- 

China.  They  are  viviparous  like  .the  Typhlo- 
pSdae,  upon  which  they  feed  besides  worms  and  insects.  Ilysia 
a.  Tartnx  scytaUt  one  o(  the  '*  coral-snakes "  of  tropical  South 
Axnerica.  is  beautiful  coral-red  with  black  rings,  grows  to  nearly  a 
yard  in  length,  and  is  said  sometimes  to  be  worn  as  a  necklace  by 
native  ladies. 

Family  a.  Urofblttoab  (Rhikophidae). — Burrowing  snakM  of 
Orykm  ana>  southern  India,  with  a  very  short  tail,  which  ends  in  a 
peculiar,  often  obliqudy  truncated,  shield,  hence  the  name.  The 
eyes  are  very  small.  The  scales  of  the  body  are  smooth  and  are- 
hnt  little  laraer  on  the  beUy.  The  coloration  is  mostly  beautilul, 
black  and  red.  The  Uropcltidae  are  in  various  respects  intermediate 
between  the  two  last  and  the  nexr  family.  The  quadrates  are 
directly  attached  to  the  skull,  the  squamosals  being  absent.  Teeth 
are  canied  in  both  jaws.  There  are  no  vestiges  of  nind-limbs  or  of 
thepelvis. 

Tbcse  tail-shielded  snakes,  of  which  about  40  spedes  are  known, 
are  viviparous  and  burrow  in  the  ground,  preferring  damp  mountain- 
fcHcsts.  Ufopdtis  grandis,  the  only  species  of  the  type-genus,  is 
confined  to  Ce>'lon;  about  18  in.  in  length,  it  is  blackish  above, 
yellow  bdow,  often  with  small  spots  on  the  upper  and  the  under 
snrface.  Rkinothis  sangtdneus  lives  in  southern  India;  it  u  black 
above  with  a  bluish  gloss,  the  belly  is  bright  red  with  black  spots, 
like  the  convex  tail-shield. 

Family  K.  Boidae. — ^TyiMcal,  often  very  large,  snakes,  which  have 
vcstq^  01  pdvis  and  hind-limbs,  the  latter  appearing  as  claw-like 
wpan  00  each  nde  of  the  vent.  The  scales  of  the  upper  surface  are 
usually  small  and  smooth,  while  those  of  the  belly  form  one  broad 
aeries.  The  quadrate  b  carried  by  the  hotLDontally-elongated  squa- 
BKMal,  which  rests  loosely  upon  the  skull.  The  prefrontals  are  in 
ccMitact  with  the  nasals.  Sharp,  recurved  teeth  are  carried  by  the 
mandibles,  the  pteryi^ids,  palatines,  maxillaries,  and  in  the  Python- 
tnae  by  the  premaxillaries  also.  The  Boidae  Comprise  some  60 
qiecies,  whkih  have  been  grouped  into  many  fancy  genera.  The 
tan^e  of  the  family  extends  over  a^l  the  tropical  ana  subtropical 
countries,  induding  islands,  except  New  Zealand. 

Sab-family  i.  PyUuminae. — With  a  pair  of  supraorbital  bones 
between  the  prefrontal,  frontal  and  postfrontal  bones.  The  pre- 
maxiUa  generally  carries  a  few  small  teeth.  The  subcaudal  scales  are 
BBOstly  in  two  rows.  The  pythons  (q.v.)  are  restricted  to  tlw  palaeo- 
tnpkal  and  Australian  regions,  with  the  sole  exception  of  Loxocemus 
Hckor  in  southern  Mexico. 

Sub-family  2.  Boinae. — ^V^hout  supraorbital  bones.  The  pre- 
maxilla  is  toothless.  The  subcaudal  scales  fonn  mostly  a  nnff\t  row. 
V^ddy  distributed.  Boa  {q.v.)  in  tropical  America  and  with  two 
spedes  in  Madagascar.  EunecUs  murinuSt  the  Anaconda  (g.«.)« 
uksTHM,  t.t.  beUa€t  a  small  sand-snake  from  Oregon  to  California. 
Eryx  jacmuSt  also  a  sand-snake,  from  North  Africa  to  Central 
Asa,  and  extending  into  Greece.  Enygrus,  ranging  from  New 
Guisiea  to  the  Fiji  Islands.  Casarca  dussumieri,  diffenng  from  Boa 
chicBy  by  the  rough  and  strong}y-keeled  scales,  is  confined  to 
Round  Island  near  Mauritius.  This  makes-  the  occurrence  of  a 
spedes  of  CoraUus  in  Madagascar  less  remarkable,  while  all  the 
others  hve  in  Central  and  South  America. 

Family  6.  Xemopbltidae.— One  species,  Xenopdtis  unicolor,  in 
aoutli-eastcni  Asia  and  Malay  Islands.    Boulenger  rightly  considen 


this  snake  in  vanoUs  ways  intermediate  between  the  Ilvsiidae, 
Boidao  and  ColmBridae.  The  prefrontal  bones  are  still  in  contact  with 
the  nasals  as  in  the  previous  families,  but  the  coronoid  bones  of  the 
mandibles  are  absent  as  in  the  remaining  families,  and  this  loss  also 
occurs  in  the  Boine  Ckarina.  The  most  remarkable  feature  is  the 
dentary  bone,  which  b  movably  attached  to  the  much-elongated 
articular  bone  (cf.  Polyodontophis  of  Colubrinae),  the  movability 
bdng  enhanced  by  the  absence  of  the  coronoid.  The  quadrate  is 
short  and  thick,  and  is  carried  by  the  broad  and  short  squamosal, 
which  lies  flat  against  the  skull,  reminding  in  thb  respect  of  Ilysia. 
The  smooth,  bbck  and  brown  scales  of  the  back  are  highly  iridescent, 
hence  the  generic  name  of  thb  peculiar  snake,  which  reaches  the 
leiwth  of  one  yard. 

Family  7.  Colubridab. — Maxillaries  horixontal  and  forming  the 
{[renter  portion  of  the  opper  jaw,  which  b  toothed  like  the  fower 
jaw;  coronoid  of  mandible  absent.  Pterygoids  connected  with  the 
quadrates  which  are  carried  by  the  squamosab,  and  these  are  loosely 
attached  to  the  skull.  Prefrontals  not  in  contact  with  the  basals. 
Ectopterygoids  present.  No  vestiges  of  limbs  or  pelvb.  Thb  family 
comprises  about,  nine-tenths  of  all  recent  tfpedes  of  snakes  and  is 
cosmopolitan.  New  Zeabnd  being  the  most  notable  exception.  The 
1300  to  1400  species  contain  terrestrial,  arboreal  and  aquatic  forms, 
many  of  which  are  highly  specialiaed. 

Boulenger,  adopting  Dum^ril's  terms,  ha^  divided  them  into  three 
parallel  series: — 

A.  A^ypha, — ^All  the  teeth  are  solid,  and  not  grooved.  Harmless, 
i|on-poi8onous. 

B.  Opisthoglypha. — One  or  more  of  the  posterior  maxillary  teeth 
are  grooved.  Most  of  these  snakps,  which  number  about  300  species, 
are  moderately  poisonous. 

C.  Proteronypha. — ^The  anterior  maxillary  teeth  are  grooved  or 
"  perforated.  About  200  very  poisonous  spedes,  t.i.  cobras,  coral- 
snakes  and  sea-snakes. 

The  second  and  third  series  oontaining  only  about  400  spedes, 
the  ^lypha  still  present  the  appalling  number  of  1000  species,  and 
even  the  grouping  of  thb  mass  into  three  sub-families  does  not 
lighten  the  task  of  arranging  the  chaos,  since  one  of  these  sub-families 
contains  only  one,  and  the  other  but  a  very  few  spedes.  We  have 
therefore  still  looo  spedes,  all  so  closely  allied  that  they  together 
are  but  of  sub-family  rank.  They  possess  few  reUable  characters; 
thdr  modifications  are  not  wrighty ,  and  it  is  almost  certain  that  some 
of  these  characters,  and  even  combinations  thereof,  have  been 
developed  independently  and  in  different  countries.  Many  of  the 
so-called  genera,  or  groups  of  genera,  are  consequently  not  to  be 
used  either  as  witness^  of  bkx>d-relationship  or  of  geograi^ical 
distribution. 

Some  of  the  usual  characten  employed  for  systematic  purposes, 
for  the  making  of  convenient  keys,  are  the  following:  The  number 
of  rows  of  scades  across  the  body  and  in  a  longitudinal  direction; 
shape  and  structure  of  scales,  whether  smooth  or  with  a  longitudinal 
keel;  arranzement  of  the  shields  on  the  head;  shape  of  the  con- 
tracted pupu.  Above  all,  the  dentition,  which  exhibits  almost  endless 
modifications,  in  most  cases  is  difficult  to  ascertain  and  to  appredate 
in  its  subtle  distinctions.  Internal,  skeleul  characters,  useless  for 
ordinary  practical  purposes,  are  the  various  apophyses  on  the 
ventral  noe  of  the  vertebrae  and  the  penial  armaments  fanded  by 
Cope. 

It  b  intpossible  here  to  mention  any  but  the  more  obvious  genera 
and  groups  of  colubrine  snakes. 

Scries  A.  AcLYPHA. — ^Sub-family  i.  Acrockordituu. — ^The  few 
genera  and  species  of  these  u^ly-lookinp  snakes  are  mostly  aouatic, 
inhabiting  rivers  and  estuaries  of  S.E  Asia;  but  one,  Nothopsis, 
lives  on  the  Isthmus  of  Daricn,  and  another,  Stdiczkaia,  is  found  in 
the  Khasia  Hills  of  N.E.  Indb.  Acrochordus  javanicus  has  no  en- 
larged ventral  shields;  the  flat,  viperish-looking  head  is  covered 
with  small  granulei,  wi^h  the  eyes  and  nostrils  well  on  the  upper 
surface.  Chtrsydrus  ranges  from  Madras  to  New  Guinea ;  the  body 
and  tail  are  laterally  compressed  and  form  a  ventral  fold  which  is 
covered  with  tiny  scales  like  the  rest  of  the  body.  The  main 
anatomical  justification  of  this  sub-family  b  given  by  the  postfrontal 
bones,  which,  besides  bordering  the  orbiu  posteriorly,  are  extended 
forwards  so  as  fo  form  the  upper  border  of  the  orbits,  separating  the 
latter  from  the  f rentals. 

Sub-family  2.  CtAMbrinas. — ^The  postfrontal  bones  are  restricted 
to  the  posterior  border  of  the  orbits.  The  maxillary  and  dentary 
bones  carry  teeth  on  thdr  whole  length.  Thb  sub-family  contains 
about  1000  species:  few  of  them  reach  a  lem;th  of  more  than  two 
yards,  some  of  the  largest  belonging  to  the  Indian  Zaocys  s.  Cory- 
phodon,whkh  grow  to  10  ft.  Most  of  them  are  oviparous.  Some  are 
more  or  less  aquatic,  olhera  are  absolutely  arboreal,  others  aeain 
prefer  dry,  sanay  or  rocky  localities  according  to  thdr  food.  The 
sub-family  is  cosmopolitan,  excepting  the  New  Zealand  sub-region, 
and  finds  its  natural  N.  limit  on  the  permanently  frozen  underground, 
where  hibernation  is  of  course  impossible.  Only  a  few  out  of  the 
more  than  lao  genera  can  be  mentioned  here. 

Coluber  in  Europe,  Asb  and  North  America.  C.  longissimus'». 
flaveseens  s.  aesculapii  was  probably  the  species  held  in  veneration 
by  the  ancient  Romans.  It  grows  to  a  length  of  5  ft.,  climbs  ex- 
tremely well,  feeds  chiefly  on  mice,  and  becomes  very  tame.  Ita 
coloration  varies  from  pale  golden  brown  to  black;  the  scales  are 


unooth'knd  Mar-  lis  Qrigiiiul  hone  !■  Tlkly  and  S£.  ■Europe, 
whoKC  It  hu  nrckd  N.  Inla  S.  Gmiany.  lu  axumiH  at  widely 
diitant  mud  iHUUd  tdcalitia  wu  fomKdy  suppned  to  be  due  to 
Iti  lamidueliaB  by  Ibe  Romini.     C  «inii],  from  ilie  S.  •»<«  of 

opMi)  mi,  C  €^atita  and  othoi  En  N,  America. 

Cenmola,  widdy  diitribdted  ekceptiriK  Autialia  and  S-  AmeficL 
C,  amMaa  •.  bum,  tbe  "  nuatli  make  af  Eunpev  in  Eii|Uad,  <n 
Kampelun  ud  DoneCiUre,  cata  cUedy  lixanL;  owuw  to  ila 
coloraticm,  which  varia  Ducb,  H  la  ofttn  miicaken  fur  toe  viper. 
C^nfaiiooeolUieinainr  N.AtncrlcuiapccleL  Zojwitjrof  Europei 
Aio,  N'  Africa*  N.  and  Central  America*  irilh  majn  uecJea,  t^. 
Z.  niKHiu  the  Indian  "  rat^nake,  "  Z.  cmtriMr  in  Oe  United 
Sutes.  Some  faciei  o(  tbe  Central  ud  S.  American  genu  Vmlitca 
bear  an  extraordinary  reeerablance  in  coloration  to  tiie  preitu 
bUck,  red  and_ydlov  polaDnoui  Eiapt,  Dndnpku  o£  India 
AuuniUa  fa.f-  P/ficliu  of  Indial^nd  LipttMi  a.  Almliilla 

Tnpi^Hlia',  with  near  109  nccie*,  la  coamopelitan  with  tbe 
nception  of  New  Zealand.  Some  o(  tbe  apeCieL  like  tbe  Indian 
r.  (UKiiiKialiu  and  T.  ilablw  and  the  N.  Ametican  T, 

■re  perhapa  more  abundant  aa  r^arda  tbe  number  of  li_- 

than  any  other  loakb  T.  tutrix,  tbe  Ram  or  rinffed  nabeiia  very 
common  in  Eumpe,  iiidudina  England  nit  not  Scotland  or  IreiaDd! 
caapy  ncogniiea  even  at  a  aiahw*  by  two  yeUuw  or  wluta  tpot" 
which  it  bu  behind  Ita  head.  It  growa  rarelir  to  a  length  of  4  ft- 
ic  never  bitea,  and  feedi  chiefly  on  frogi,  toadi  and  fiihei,  bat  sue 
arc  never  taken.  Iti  eg^  wnich  aie  of  the  aim  and  ahan  of  ' 
dove't  ^g.  an  from  fifteen  a  thirty  in  number,  arc  deposted  u. 
mould  or  under  darnp  leavea,  and  areriued  togetber  into  one  mai*. 

Pilytimltpliu  of  M—fag"-',  S.E.  A^  and  Central  Ameiics  i> 
remarkable  lor  having  tbe  denury  bonea  looaely  attacbcd^to  the 
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Fig.  7. — Dasjpdlii  UHictitr,  in  the  act  of  iwallowing 
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SceltctpUi  atmiJa  of  Chihuahua 
and  the  poiionoua  ffe^ /■'rrvr,  the 
American  coral-make,  but  Cope  hat 
been  careful  10  point  out  that  these 
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Sub-family  1.  EhchiHiiiBitiJat. — 
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Rcocnlicd  by  tbc  picuUiir  end  of  the  tail  which  u  comptmcd  and 
Uniunitei  in  a  thin  homy  •^ne;  common  thnnislioui  Auimlia 
to  the  Moloccai,  (caitdy  one  yard  in  kncth:  the  "  bbck  make  ' 
(Pmduitu  fvr^yrHciK)  JilMWUecDmmon  throuEhautiheAuitnlian 
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American  EJapi.  the  Indian  CaUcpiii.  the  African 
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,thnt  body  being  encircled  by  black,  red  and  yellow 
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ihelaunaof  tropical  America.  Although  the  poi»n  of  these  n 
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Sub-fimily  *.   HydHtikiiiat.—TiSl  litcnUy  aiirpwmil  i  marine. 

OCumAniaiiMfiiytpeciHankiuwB.  AU  uc  inhabitanli  of 
the  tropical  Indo-Pacificocein,  and  mottuinefouui  and  about  tht 
Pcnun  CuK,  in  the  EaM  Indian  AKhifcbco.  and  in  tbena  bctw«n 
5.  Japan  and  N,  AuHralia.  One  ipecK*  which  notremdy  common 
{F^mis  biahr)t  and  wluch  h  eaiUy  Tccosniird  by  the  black  coloui 
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—  -  and  E.  to  cbe  Cull  of  Panama.  One  ipBie^  how 
tri.  la  conftned  to  the  landlackn]  tinhwiiieT  Lake 
the  Philippiiict.    Sea-inakct  are  idviparoua  and 


T  tlfmnt.  Their  noetrUi  are  placed  <|uite  at  the 
Thnc  openinra  an  email  and  pnvided  with  a 
hich  a  oprned  duiing  migration,  and  cloied  wbca 
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rad-like  veitim^  C .- -,- 

Colubridae-  Exiemally  ihey  are  eanlv  dL 
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^^ .'■  peifonled.  havng 

^.  ,-  .-„  Ufge,  paitedt  pcdion-^ndi.  the  pretence  of  which  adda 

cmuiderably  to  the  chaiacleriMk  bnndoeit  o(  the  bead.  The  bole 
leads  into  a  canal»  whkh  opuia  at  a  temi-canal  toward*  the  eibd  at 
the  tooth.  The  lupply  o(  rcterve  teeth  b  inde6niie;  ftnuenr^v  i^n* 
or  two  ere  l^ing  r^y  and  of  et^ual  ue  to  the  funaiona^  far 

AU  the  VkpernUe  are  very  poitjnout  and  ail,  e 
AtrotlvpU,  in  viviparotia.  They  include  tenetl 
and  burrowini  typet:  none  of  them  with  any  tign 
on  the  contrary  they  belon;  to  the  moat  highly  ort 
The  fanuly  it  cotmopolitaAi  excepting  Madagaicai 
the  Aunraliaa  r^on. 

Sub-faniily  1.  Viftrnat.  vipen 
tema]  pit  between  eye  and  nose,  ana  ine  mauiiary  Done  ■•  JVt 
hoDowBd  out  above.    A1i»lute1y  mtricled  to  the  Old  Worid,  writb 
9  genera  comprising  about  40  specia. 

Sub-family  1.  Crsliiliiw.—With  adeep  cavity  or  pit  on  either  tide 
between  the  eye  and  the  note,  lodged  in  the  hotkiwcd-culmakitlary 
bone.  The  lining  of  theie  piit  ia  amply;  nipplied  with  branchctfrom 
the  trignnLnat  nervet.  but  tl|e  function  it  mil  quite  unknown.  About 
60  Rxciesof  pit-vipenarerecoenicable.  They  can  easily  be  divided 
into  4  geneia:  CreteJu.  andSurarBj  with  a  rati'-  -  ■■-  —■ '  -• 

the  lairand  rstricied  to  AmErica  (lee  RatTLES] _. 
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pft>vipen  by  tfae-poasetriba  of  a  loreal  shield,  ue.  a  ahield 
iatcfcalated  between  the  two  preoculare  and  the  posterior  nasal; 
below  the  loreal  lies  the  pit. 

The  moocastn  and  the  water-viper  have  occasionally  been  men- 
tioned under  the  name  of  Trigmouphalus  cenchris,  one  of  the  many 
synonyms. 

Lackesis  has  the  upper  surface  of  the  head  covered  with  very 
■mall  shields,  or  with  scales,  and  contains  about  40  species,  in  S. 
and  Central  America,  the  Antilles  and  also  in  S.E.  Asia.  The  most 
iU-famcd  is  L.  1.  Bolkrops  s.  Craspedocepkalus  Janceolatus,  which 
inhabits  the  greater  part  of  S.  America,  extending  into  Mexico  and 
the  Lower  Antilles,  notably  Martinique,  Guadaloupe  and  Santa 
Lucia,  where  it  b  known  as  the  "  Fer  de  Lance  ";  Mexicans  call  it 
"  rabo  de  hueso  "  or  bone-tail,  on  account  of  the  curiouslv  coloured 
and  spike-like  tip  of  the  taiL  It  is  a  very  quick  and  highly  irascible 
beast  and  even  Imown  to  turn  on  its  pursuer.  It  grows  to  a  length 
of  6  ft.,  lives  in  swamps,  plantations,  forests,  on' the  plains  and  on  the 
liiUs,  and  is  very  proltfic^  producing  do»ns  of  young,  which  at  birth 
are  10  in.  long  and  as  vicious  as  their  parents. 

L.  s. .  Trimeresurus  patiUneus  s.  virtdis  s.  erytkurus-  is  one  of  the' 
Asatic  species,  ranging  over  the  whole  of  India  to  Hong-kong,  Timor 
and  even  to  the  Andaman  and  Nicobar  Islands.  It  u  arboreal, 
bnsbt  green  above;  the  end  of  the  prehensile  tail  u  usually  brieht 
red..  (H.  P.  G.) 

SHAPDRAGON*  or  AimssaxNUic  (Or.  lilt,  fii96i,  snout, 
from  the  shape  of  the  flower),  a  plant  of  the  natural  order 
Scrophulariaccae  iq.v.),  native  to  central  and  south  Europe, 
occurring  as  an  ah'en  on  old  walls  in  Britain.  It  is  an  old-fashioned 
garden  perennial  of  easy  cultivation.  Antirrhinum  majus,  sown 
in  beat,  and  forwarded  until  the  general  time  for  planting  out, 
becomes  a  summer  annual,  and  may  be  so  treated;  but  under  a 
slower  and  more  hardy  regime  it  may  be  sown  in  boxes  in  August, 
and  pricked  off  into  other  boxes  and  wintered  in  a  frame.  So 
treated,  and  planted  out  in  well-prepared  beds  of  good  friable 
garden  soil,  It  will  become  very  showy  and  effective.  The  "  Tom 
Thumb  "  or  dwarf  strain,  obtainable  in  self  and  mixed  coloura, 
is  a  very  valuable  plant  for  bedding.  The  named  sorts  are  pro- 
pagated by  cuttings,  and  wintered  in  a  frame.  Some  of  the 
double-fiowered  sorts  are  interesting.  There  are  forms  with 
white,  yellow,  rose,  crimson,  magenta,  and  variously  mottled  and 
ttriped  flowers,  some  of  them  of  great  beauty,  but  the  named 
sorts  are  too  fugitive  to  make  it  desirable  to  record  a  list. 

SNEEK,  a  town  in  the  province  of  Friesland,  Holland,  to  the 
west  of  Sneek  lake,  14  m  by  rail  S.S.W.  of  Leeuwarden,  with 
whidi  it  is  also  connected  by  canal.  Steam  tramways  connect 
it  S.E.  with  Heerenveen  and  N.W.  with  Bolsward  and  Harlingjcn. 
Pop.  (xQoo)  12,075.  Sneek  is  one  6f  the  great  butter  and  cheese 
markets  of  the  province.  One  of  the  former  dty  gates  (16x5) 
remains,  and  there  are  a  town  hall,  communal  buildings  (1863), 
court-hottse,  weigh-house,  synagogue  and  churches  of  various 
denominations,  in  one  of  which  is  the  tomb  of  the  naval  hero 
of  the  x6th  century,  Lange,  or  Groote  Pier  (Long  or  Great  Peter). 
The  borse-fair  of  Sneek  is  widely  attended,  and  there  is  a  consider- 
able activity  in  trade  and  shipping. 

SNEBZIMO  (0.  Eng.  fnlosung,  from  fnlosan,  to  sneeze,  cf. 
Dutch  fnitten,  allied  to  the  obsolete  luae,  and  ultimately  to  be 
referred  to  root  seen  in  Gr.  nviy,  to  breathe;  the  initial  s 
is  due  to  association  with  numerous  words,  such  as  snort,  snuff, 
score,  &€.).  a  violent  expiration  of  air  from  the  nose  and  mouth; 
it  is  an  involuntary  reflex  respiratory  act;  caused  by  irritation 
of  the  nerve-endings  of  the  mucous  membrane  of  the  nose  or 
by  stimulation  of  the  optic  nerve  by  a  bright  light.  The  irrita- 
tion may  be  due  to  the  swelling  of  the  nasal  mucous  membrane, 
which  occurs  in  catching  cold,  sneezing  being  often  a  premonitory 
or  accompanying  symptom,  or  to  foreign  bodies  In  the  nose,  as 
by  inhalation  of  snuff  or  other  "  errhines  "  or  "  sternutatories." 
A  venerable  and  widespread  belief  survives  in  the  custom  of 
saying  "  God  bless  you  "  when  a  person  sneezes.  The  Hindus 
say  •*  live,"  to  which  the  answer  "  with  you  "  is  given  (E.  B. 
Tylor,  Primitive  Culture,  i.  zoi).  A  sneeze  was  considered  a 
sign  or  omen  from  the  gods  by  the  Greeks  and  Romans;  it  was 
one  of  the  many  common  everyday  occurrences  which  if  coming 
at  an  important  moment  could  be  interpreted  as  presaging  the 
future.  There  are  many  allusions  to  it  in  classical  literature, 
e,g.  Homer,  Od.  xvil.  561,  Plutarch,  Tkemist.  13,  Xcnophon, 
Anab.  iiL  2  and  Catullus,  Carm.  45.    Tbere  are  references  to  it 


in  Rabbinical  literature,  and  it  has  been  found  in  Otaheitc, 
Florida  and  the  Tonga  Islands. 

SNELU  HANNAH  (1723-1792),  the  "female  soldier,"  was 
bom  at  Worcester  on  the  23rd  of  April  1723,  being  the  daughter 
of  a  hosier.  In  order  to  seek  her  husband,  who  had  ill-treated 
and  abandoned  her,  in  1745  she  donned  man's  attire  and  enlisted 
as  a  soldier  in  Gtiise's  regiment  of  foot,  but  soon  deserted,  and 
shipped  on  board  the  sloop  "  Swallow  "  under  her  brother-in- 
law's  name  of  James  Gray.  The  "  Swallow  "  sailed  in  Boscawcn's 
fleet  to  the  East  Indies,  .and  took  part  in  the  siege  of  Araapong. 
Hannah  served  io  the  assault  on  Pondicheny  and  was  woimded, 
but  she  succeeded  in  extracting  the  bullet  without  calling  in  a 
surgeon.  When  recovered  she  served  before  the  mast  on  the 
"  Tartar  "  and  the  "  Eltham,  "  but  when  paid  off  she  resumed 
woman's  costume.  Her  adventures  were  published  as  The 
Female  Soldier,  or  Ike  Surprising  Adventures  of  Hannah  Sneli 
(1750),  and  she  afterwards  gave  exhibitions  In  militazy  uniform 
in  London.  She  died  insane  in  Bethlehem  Hoq;>ital  on  the  8th 
of  February  1792. 

SNELLi  JOHN  (Z629-Z679),  founder  cf  the  Snell  exhibitions 
at  Oxford,  was  bom  in  1629  in  Ayrshire,  Scotknd,  the  son  of 
a  bbcksmith.  He  joined  thc^  royaUsts  during  the  civil  war,  and 
fought  in  sevezal  battles,  including  Worcester.  Thereafter  he 
took  refuge  in  Cheshire,  where  he  met  Sir  Orlando  Bridgeman, 
whose  cleric  he  became,  being  raised  to  the  offices  of  court -crier 
and  seal-bearer  as  his  patron  was  promoted  to  those  of  judge 
and  Lord  Keeper.  Later  he  was  secretary  to  the  Duke  of 
Monmouth  and  had  the  management  of  his  Scottish  estates. 
He  died  at  Oxford  on  the  6th  of.  August  1679,  leaving  a  bequest 
for  sending  students  from  Glasgow  University  to  an  Oxford 
college  or  hall.  The  Court  of  Chancery  decided  in  1693  that 
Balliol  should  receive  the  beneficiaries. 

SNELU  WILLBBRORD  (1591-1626),  commonly  known  as 
Sneluus,  Dutch  astronomer  and  mathematician,  was  bom  at 
Leiden  in  1591^  In  1613  he  succeeded  his  father  Rudolph  Snell 
( 1 546-1613)  as  professor  of  mathematics  in  the  university  of 
Leiden.  .In  161 5  he  planned  and  carried  into  practice  a  new 
method  of  finding  the  dimensions  of  the  earth,  by  determining 
the  distance  of  one  point  on  its  surface  from  the  parallel  of 
another,  by  means  of  a  triangulation.  His  work  Eratosthenes 
Batavus,  published  in  16x7,  'describes  the  method  and  gives 
as  the  result  of  his  operations  between  Alkmaar  and  Bergen-op- 
Zoom  a  degree  of  the  meridian  equal  to  55,100  toises*  1x7,449 
yds.  (A  later  recalculation  gave  57,033  toises  *x  21,569  yds., 
after  the  application  of  some  corrections  to  the  measures  indicated 
by  himself.)  Snell  also  distinguished  himself  as  a  mathematician, 
and  discovered  the  law  of  refraction,  in  1621  (see  Licbt).  He 
died  at-  Leiden  on  the  30th  of  October  X626. 

In  addition  to  the  Eratosthenes  Batavus  he  fmblished  Cydometria 
sive  de  circuit  dimeusione  (1621),  and  Tiphys  Batavus  s.  Histtodromicet 
de  navium  cursibus  et  re  navali  (i62j().  He  also  edited  Coeli  et  siderum 
in  eo  errantium  observationes  Hassiacae  (1618),  containing  the  astro- 
nomical observations  of  Landgrave  Willum  IV.  of  Hesse.  A  trigo- 
nometry ipoctrina  Iriangulorum,)  by  him  was  published  a  year  after 
his  death. 

8NIPB  (O.  Eng.  Snite,  IceL  Snipa,  Dutch  Snip,  Ger.  Schnepfe), 
one  of  the  commonest  Limicoline  birds,  in  high  repute  no  less 
for  the  table  than  for  the  sport  it  affords.  It  is  the  Scolopax 
gallinago  of  Linnaeus,  but  by  later  writers  it  has  been  separated, 
from  that  genus,  the  type  of  which  is  the  Woodcock  iq.v.), 
and  has  been  named  Gallinago  caelestis.  Though  considerable 
numbers  are  still  bred  in  the  British  Islands,  notwithstanding  the 
diminished  uea  suitable  for  them,  most  of  those  that  fall  to  the 
gun  are  undoubtedly  of  foreign  origin,  arriving  from  Scandinavia 
towards  the  close  of  summer  or  later,  and  many  will  outstay 
the  winter  if  the  weather  be  not  too  severe,  while  the  home-bred 
birds  emigrate  in  autumn  to  return  the  following  spring.  Of 
later  years  British  markets  have  been  chiefly  supplied  from 
abroad,  mostly  from  Holland. 

The  variegated  plumage  of  tbe  Snipe  is  Subject  to  no  incon- 
siderable variation,  espedally  in  the  extent  of  dark  markings 
on  the  belly,  flanks,  and  axillaries,  while  examples  are  occasionally 
seen  in  whic;h  no  trace  of  white,  and  hardly  any  of  buff  or  grey. 
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is  visible,  the  place  of  these  tints  being  taken  by  several  shades 
of  chocolate-brown.  Such  examples  were  long  considered  to 
form  a  distinct  species,  the  S.  sobinii^  but  its  invalidity  is  now 
admitted.  Other  examples  in  which  buff  or  rust-€olour  pre- 
dominates have  also  been  deemed  distinct,  and  to  those  has  been 
applied  the  epithet  russata.  Again,  a  slight  deviation  from  the 
ordinary  formation  of  the  tail,  whose  rectrices  normally  number 
14,  and  present  a  rounded  termination,  has  led  to  the  b^ef 
in  a  species,  5.  brehmif  now  wholly  discredited.  But,  setting 
a^de  two  European  spcdes,  there  are  at  least  a  score,  belonging 
to  various  parts  of  the  world.  Thus  N.  America  produces 
G.  vnlsonit  so  like  the  English  Snipe  as  not  to  be  easily  distin- 
guished except  by  the  possession  of  z6  rectrices,  and  Australia 
has  G.  australis,  a  larg^  and  somewhat  differently  coloured 
bird  with  x8  rectrices.  India,  while  affording  a  winter  resort  to 
the  common  species,  which  besides  Europe  extends  its.breeding 
range  over  the  whole  of  N.  Asia,  has  also  at  this  season  the 
I'in -tailed  Snipe,  B.  sleHwa^  in  which  the  number  of  rectrices 
is  still  greater,  varying  from  ao  to  a8,  it  is  said,  though  22  seems 
to  be  the  usual  .number.  This  curious  variability,  deserving 
more  attention  than  it  has  yet  received,  only  occurs  in  the  outer 
feathers  of  the  series,  which  are  narrow  in  form  and  extremdy 
stiff,  there  being"  always  zo  in  the  middle  of  ordinary  breadth. 

Those  who  only  know  the  Snipe  as  it  shows  itself  in  the  shoot- 
ing-season, when  without  warning  it  rises  from  the  boggy  ground 
uttering  a  sharp  note  that  sounds  like  scape^  scape,  and,  after  a 
few  rapid  twists,  darts  away,  if  it  be  not  brought  down  by  the  gun, 
to  disappear  in  the  distance  after  a  desultory  flight,  have  no  con- 
ception of  the  bird's  behaviotir  at  breeding-time.  Thai,  though 
flushed  quite  as  suddenly,  it  will  fly  round  the  intruder,  at  times 
almost  hovering  over  his  head.  But,  if  he  have  patience,  he  will 
see  it  mount  aloft  and  there  execute  a  series  of  aerial  evolutions  of 
an  astounding  kind.  After  wildly  circling  about,  and  reaching  a 
height  at  which  it  appears  a  mere  speck,  where  it  winnows  a 
random  zigzag  course,  it  abruptly  shoots  downwards  and  aslant, 
and  then  as  abruptly  stops  to  regain  its  former  elevation,  and 
this  process  it  repeats  many  times.  A  few  seconds  after  each  of 
these  headlong  descents  a  mysterious  sound  strikes  his  ear — 
compared  by  some  to  drumming,  and  by  others  to  the  bleating 
of  a  she^  or  goat,'  which  sound  evidently  oomes  from  the  bird 
as  it  shoots  downwards,  and  t&en  only.  It  is  now  generally 
accepted  that  these  sounds  are  produced  by  the  vibration  of  the 
webs  of  the  otfter  tail-feathers,  the  webs  of  which  are  modified. 
A  similar  sound  may  be  made  by  affixing  those  feathers  to  the 
tnd  of  a  rod  and  drawing  them  rapidly  downwards  in  the  same 
position  as  they  occupy  in  the  bird's  tail  while  it  is  performing 
the  feat.*  The  air  will  also  ring  with  loud  notes  that  have  been 
syllabled  tinker,  tinker,  tinker,  while  other  notes  in  a  different  key, 
something  like  djepp,  djepp,  djepp  rapidly  uttered,  may  be  heard 
as  if  in  response.  The  nest  is  always  on  the  ground,  and  is  a 
nthtr  deep  hollow  wrought  in  a  tuft  of  herbage  and  lined  with 
dry  grass-leaves.  The  eggs  are  four  in  number,  of  a  dark  olive 
colour,  blotched  and  spotted  with  rich  brown.  The  young  when 
freshly  hatched  are  beautifully  clothed  in  down  of  a  dark  maroon, 
variegated  with  black,  white  and  buff. 

The  Double  or  Solitary  Snipe  of  English  qx>rtsmen,  S.  major,  a 
higa  spedes,  also  inhabits  N.  Europe,  and  may  be  readily  re- 
cognized by  the  white  bars  in  its  wings  and  by  its  x6  or  occasion- 
ally x8  rectrices.  It  has  also  a  very  different  behaviour.  When 
flushed  it  rises  without  alarm-cry,  and  flies  heavily.  In  the 
breeding  season  much  of  its  love-periformance  is  exhibited  on  the 
ground,  and  the  sounds  to  which  it  gives  rise  are  of  another 
'  character;  but  the  exact  way  in  which  its  "  dnunming  "  is 
effected  has  not  been  ascertained.  Its  gesticulations  at  this  time 
have  been  well  described  by  Professor  CoUett  in  a  communication 

*  Hence  in  many  Iang:uage8  the  Snipe  is  known  by  names  8ignif}ring 
"  Ryinff  Goat,"  "  Heaven's  Ram,"  as  in  Scotland  by  "  Heather- 
bleater/' 

«  Cf.  Meves^Oefvers.  K.  VeL-Akad.  Fdrh.  (1856),  pp.  275-a77  (tranal. 
Naunuxnnia,  1858,  pp.  1 16, 117),  and  Proc.  IxxA.  Soctrty  (1858),  p.  303, 
with  Wollcy's  remarks  thereon,  Ztx^.  Garten  (1876),  pp.  204-208; 
P.  H.  Bahr  {Proc.  Zaot.  Soc.  of  London,  1907,  p.  12)  has  given  a  full 
account  of  the  subject,  with  dia^ranos  of  the  modified  feathers. 


to  H.  E.  Dresser's  Birds  of  Europe  (viL  635-637).  It 
Great  Britain  every  year  at  the  dose  of  summer,  but  in 
very  small  numbers,  and  is  almost  always  seen  sin^y — not  un- 
commonly in  places  where  no  one  could  expect  to  find  a  Snipe. 

The  third  spede&  of  which  any  details  can  here  be  given  b  the 
Jack-*  or  Half-Snipe,  S.  gaUinula,  the  smallest  and  most  beauti- 
fully coloured  of  the  group.  Without  being  as  numerous  as  the 
common  or  full  Snipe,  it  is  of  frequent  occurrence  in  Great  Britain 
from  September  to  April  (and  occasionally  both  earlier  and  laic); 
but  it  breeds  only,  so  far  as  is  known,  in  N.  Scandinavia  and 
Russia;  and  the  first  trustworthy  information  on  that  subject 
was  obtained  by  J.  WoUey  in  June  1853,  when  he  found  several  o{ 
its  nests  near  Muonioniska  in  laphnd.*  Instead  of  rising  wildly 
as  do  most  of  its  allies,  it  generally  lies  90  dose  as  to  let  itsdf  be 
almost  trodden  upon,  and  thep  takes  wing  silently,  to  alight  at 
a  short  distance  and  to  return' to  the  same  place  on  the  nunroiw. 
In  the  breeding-season,  however,  it  is  as  noisy  and  oon^icuous 

as  its  larger  brethren  while  executing  its  aerial  evolutions.  ^ 

As  a  group  the  Snipes  an  in  several  respects  highly  spedalUed. 
We  may  mention  the  sensitiveness  of  the  bill,  which,  though  to  some 
extent  noticeable  in  many  Sandpipers  (q.v.),  is  in  Snipes  carried  to 
an  extreme  by  a  number  of  filaments,  belonging  to  the  fifth  nair  of 
nerves,  which  run  almost  to  the  tip  and  o^n  immediatdy  unoer  the 
soft  cuticle  in  a  series  of  cdls  that  give  this  portion  of  the  surface  of 
the  premaxillariea,  when  exposed,  a  honeycomb-like  appearance. 
Thus  the  bill  becomes  a  roost  ddicate  organ  of  sensation,  and  by  its 
means  the  bird,  while  probing  for  food,  is  at  once  able  to  distii^ish 
the  nature  of  the  objects  it  encounters,  though  these  are  whdly  out 
of  siff ht.  So  far  as  IS  known  the  sternum  of  all  the  Snipes,  esicept 
the  jack-Snipe,  dtpaxta  from  the  normal  Limicdine  formation,  a  fact 
which  tends  to  justify  the  removal  of  that  species  to  a  separate  genus* 
Limnocryptes.*  (A.  rl.) 

SNIP  SNAP  8N0RBM,  an  old  game  at  cards,  sometimes  called 
Earl  of  Coventry,  There  are  sevoal  methods  of  playing,  but  in 
the  oonunonest  a  full  whist  pack  is  used  and  any  number  of  players 
may  take  part.  The  pack  is  dealt,  one  card  at  a  time,  and  the 
ddest  hand  places  upon  the  table  any  card  he  likes.  Each  player 
in  his  turn  then  tries  to  match  the  card  played  just  before  his, 
making  use  of  a  prescribed  formula  if  successful  Thus,  if  a  king  is 
played,  the  second  player  lays  down  another  king  (if  he  can) 
calling  out  "  Snipl "  The  next  player  lays  down  the  third  king, 
saying  "  Snapl "  and  the  next  the  fourth  king  with  the  word 
"  Snorem.  **  A  player  not  being  able  to  pair  the  card  played  may 
not  discard,  and  the  holder  of  "  Snorem  "  has  the  privilege  of 
beginning  the  next  round.  The  player  who  gets  rid  of  all  his 
cards  first  wins  a  counter  from  his  companions  for  eadi  card  still 
hdd  by  them. 

8N0ILSKT,  CARL  JOHAN  GUSTAF,  Count  (X84X-X903), 
Swedish  poet,  was  bom  at  Stockholm  on  the  8th  of  Sq>tcmb« 
1841.  He  was  educated  at  the  Clara  School,  and  in  x86o  became 
a,  student  at  Upsala.  He  was  trained  for  diplomacy,  which  be 
quitted  for  work  at  the  Swedish  Fordgn  Office.  As  eariy  as 
x86x,  under  the  pseudonym  of  "  Sven  Trdst,"  he  began  to  print 
poems,  and  he  soon  became  the  centre  of  the  brilliant  literary 
society  of  the  capital.  In  1862  he  published  a  collection  of  lyrici 
called  OrcAiiMrC' Orchids").  During  1864  and  1865  he  was  in 
Madrid  and  Paris  on  diplomatic  missions.  It  was  in  1869,  when 
he  first  collected  his  Dikler  under  his  own  name,  that  Snoilsky 
took  rank  among  the  most  eminent  contemporary  poets.    His 

*  Though  this  word  iscleariy  not  intended  as  a  nickname,  such  as 
is  the  prefix  which  custom  has  applied  to  the  Daw,  Pie.  Redbreast, 
Titmouse  or  Wren,  one  can  only  jg:ucss  at  its  origin  or  meaninff.  It 
may  be,  as  in  Jackass,  an  indication  of  sex,  for  it  is  a  popular  bdicf 
that  the  Jack-bnipe  is  the  male  of  the  common  species;  or.  again,  it 
may  refer  to  the  comparatively  small  size  of  the  bird,  as  the  jack  ** 
in  the  game  of  bowls  is  the  smallest  of  the  balls  used,  and  as  fisher- 
men call  the  smaller  Pikes  Tacks. 

*  His  account  was  publisncd  by  Hewitson  in  May  1855  (£cf<  Br. 
Birds,  3rd  ed.,  iL  pp.  ^56-^58). 

*The  so-called  Pauted  Snipes,  forming  the  genus  Rkynckaea, 
demand  a  few  words.  ^  Four  vpecics  have^  been  described,  natives 
respectively  of  S.  America,  Africa,  India  with  China,  and  Australia. 
In  all  of  these  it  appears  that  the  female  is  larger  and  more  briniantly 
coloured  than  the  male,  and  in  the  Australian  species  she  is  further 
distinguished  by  what  in  most  birds  is  emphatically  a  masculine 
property,  though  its  use  is  here  unknown — namely,  a  complex 
trachea,  while  the  male  has  that  organ  simple.  He  k  also  believed 
to  undertake  the  duty  of  incubation. 
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S«meUr  in  1871  increased  Iiis  reputation.  Then,  for  some  years, 
SnoUsky  abandoned  poetzy,  and  devoted  himself  to  the  work 
of  the  Foreign  Office  and  to  the  study  of  numismatics.  In  1876, 
however,  he  published  a  translation  of  the  ballads  of  Goethe. 
Sooilaky  had  in  1876  been  app<nnted  keeper  of  the  records,  and 
had  succeeded  Bishop  Genbeig  as  one  of  the  eighteen  of  the 
Swedish  Academy.  But  in  1879  he  resigned  all  his  posts,  and 
left  Sweden  abruptly  for  Florence  with  the  Baroness  Ruuth- 
Piper,  whom  he  married  in  x88a  Count  Snoilsky  sent  home  in 
1881  a  volume  of  Nya  Dikter  (New  Poems).  Two  other  volumes 
of  DikUr  appeared  in  1883  and  1887,  and  1897;  Savonarola^  a 
poem,  in  1883,  and  Hniafnm  ("  The  White  Lady  ")  in  1885.  In 
18S6  be  collected  his  poems  dealing  with  national  subjects  as 
Svatska  bilder  (and  ed.,  1895),  which  ranks  as  a  Swedish  classic. 
In  189X  he  returned  to  Stoddx>lm,  and  was  appointed  principal 
hbrarian  of  the  Royal  Library.  He  died  at  Stockhohn  on  the 
19th  oi  May  1903.  His  literary  influence  in  Sweden  was  vexy 
great;  he  always  sang  of  joy  and  liberty  and  beauty,  and  in  his 
lyrics,  more  than  in  most  modem  veise,  the  ecstasy  of  3routh 
finds  eapression.  He  is  remarkable,  also,  for  the  extreme 
delicacy  and  melodiousness  of  his  verse-forms. 

His  Samtads  dikter  were  collected  (Stockholm,  5  vols.)  in  X903-I904* 

SHORBI  ffrURLASON  (XX79-X34X),  the  celebrated  Icelandic 
historian,  the  youngest  son  of  a  chief  in  the  Vestfir9ir  (western 
fiords),  was  brought  up  by  a  powerful  chief,  Jon  Loptsson,  in 
Odda,  who  seems  first  to  have  awakened  in  him  an  interest  for 
history  and  poetry.  His  career  begins  with  his  marriage,  which 
made  him  a  wealthy  man;  in  x  206  he  settled  at  Reykjaholt, 
where  be  constructed  magnificent  buildings  and  a  bath  of  hewn 
stones,  preserved  to  the  present  day,  to  which  water  was  con- 
ducted from  a  neighbouring  hot  spring.  He  early  made  himself 
known  as  a  poet,  especially  by  glorifsring  the  exploits  of  the 
contemporary  Norse  kings  and  earis;  at  the  same  time  he  was 
a  learned  lawyer,  and  from  12x5  became  the  l^gsdgumaUr,  or 
pcesident  of  the  leg^tive  assembly  and  supreme  court  of  Iceland. 
The  prominent  features  of  his  character  seem  to  have  been 
cunning,  ambition  and  avarice,  combined  with  want  of  courage 
and  averson  from  effort.  By  royal  invitation  he  went  in  x  3x8 
to  Norway,  where  he  remained  a  long  time  with  the  young  king 
Haakon  and  his  tutor  Earl  Skuli.  When,  owing  to  disputes 
between  Icelandic  and  Norwegian  merchants,  Skull  thought'of 
a  military  expedition  to  Iceland,  Snorri  promised  to  make  the 
inhabitants  subxnit  to  Haakon  of  their  own  free  wiO.  Snorri 
himself  became  the  Undrma^f  vassal  or  baron,  of  the  king  of 
Norway,  and  held  his  lands  as  a  fief  under  him.  On  his  return 
home  Snorri  sent  his  son  to  the  king  as  a  hostage,  and  made  peace 
between  Norway  and  Iceland,  but  his  power  and  influence  were 
used  more  for  his  own  ^enrichment  and  aggrandizement — ^he 
was  loisdgtimaSr  again  from  x  222  to  1232 — than  for  the  advan- 
tage of  the  king,  Haakon,  therefore,  stirred  up  strife  between 
Snorri's  kinsman  Sturla  and  Snorri,  who  had  to  fly  from  Reykja- 
holt in  X236;  and  in  X237  he  left  the  country  and  went  back 
to  Norway.  Here  he  joined  the  party  of  Skuli,  who  was  meditat- 
ing a  revolt.  Learning  that  his  cousin  Sturla  m  Iceland  had 
filkn  In  battle  against  Gissur,  Snorri's  son-in-law,  Snorri, 
although  expressly  forbidden  by  his  liege  lord,  returned  to 
Iceland  in  1239  and  once  more  took  possession  of  his  property. 
Meanwhile  Haakon,  who  had  vanquished  Skuli  in  X240,  sent 
orders  to  Gissur  to  pimish  Snorri  for  his  disobedience  either  by 
capturing  him  and  sending  him  back  to  Norway  or  by  putting 
him  to  death.  Gissur  took  the  latter  course,  attacked  Snorri  at 
his  residence,  Reykjaholt,  and  slew  him  on  the  22nd  of  September 

124X. 

Soorri  a  the  author  of  the  great  prose  Bdda  (ace  Edda),  and  of  the 
BeimskringUi  or  Sagas  of  the  Nonoegian  Kings,  a  connected  senes  of 
hiognphk*  61  the  kings  of  Norway  down  to  Svcrri  in  1 177.  The 
later  work  opens  with  the  Yndinga  Saga,  a  brief  history  of  the  pre- 
tended immigration  into  Sweden  of  the  Aesir,  of  their  successors  m 
that  country,  the  kings  of  Upsala,  and  of  the  oldest  Norwegian  kings, 
thdr  descendants.  Next  come  the  biographies  of  the  succeeding 
Norwegian  kings,  the  most  detailed  being  those  of  the  two  missionary 
Idnn  Olaf  Tryggvason  and  St  Olaf.  Snorri's  sources  were  partly 
•iccioct  histories  of  the  realm,  as  the  chronological  sketch  of  An; 


partly  more  voluminous  early  collections  of  traditions,  as  the  Noregs 
Konungatal  (Fagrskinna)  and .  the  Jarlasaga;  furtly  l^endary 
biographies  ot  the  two  Oiafs;  and,  in  addition  to  these,  studies  and 
collections  which  he  himself  made  during  his  journeys  in  Norway. 
His  critical  principles  are  explained  in  the  preface,  where  he  dweUs 
on  the  necessity  of  starting  as  much  as  possible  from  trustworthy 
contemporary  sources,  or  at  least  from  those  nearest  to  antiquitjr— ; 
the  touchstone  by  which  verbal  traditions  can  be  tested  being  con- 
temporary poema  He  inclines  to  rationalism,  rejecting  the  marvel- 
lous and  recasting  legends  containing  it  in  a  more  historical  spirit: 
but  he  makes  an  exception  in  the  accounts  of  the  introduction  of 
Christianity  into  Norway  and  of  the  national  saint  St  Olaf.  Snorri 
strives  everywhere  to  impart  life  and  vigour  to  his  narrative,  and  he 

e'ves  the  aialc^es  in  the  individual  character  of  each  person, 
specially  in  this  last  he  shows  a  tendency  to  episram  and  often  uses 
humorous  and  pathetic  expressions.  Besides  nis  principal  work, 
he  elaborated  in  a  separate  form  its  better  aiKi  larger  part,  the 
History  of  St  Olaf  (the  neat  Olafs  Saga).  In  the  preface  to  this  he 
gives  a  brief  extract  of  the  earlier  history,  and,  as  an  appendix,  a 
short  account  of  St  OlaTs  miracles  after  his  death;  here,  too,  he 
employs  critical  art,  as  appears  from  a  comparison  with  his  source, 
the  Latin  legend.   See  further  Iceland,  Literature,  and  Edda. 

SNOW  (in  O.  Eng.  sndw;  a  common  Indo-European  word;  cf. 
in  Teutonic  languages,  Ger.  Scknee,  Du.  sneeuw;  in  Slavonic 
snie^,  Lith.  snigas;  Gr.  vf^,  Lat.  niar,  nivis,  whence  the  Romanic 
forms,  Ital.  neve,  Fr.  fieige,  &c.;  Ir.  and  GaeL  sneachd;  the 
original  sense  of  the  root  may  be  to  moisten,  cf.  SkL  sneka, 
moisture),  that  form  of  precipitation  of  water-vapour  con- 
densed from  the  atmosphere  which  reaches  the  ground  in  a 
frozen  and  crystalline  condition.  Snow  thus  occuxs  when  the 
processes  of  condensation  and  fall  take  place  at  a  temperature 
below  32*^  F.  The  crystals,  which  vaiy  greatly  in  form,  belong 
to  the  hexagonal  system.  They  are  formed  upon  a  nucleus, 
in  the  same  way  as  a  raindrop,  and  sometimes  reach  the  ground 
singly,  but  more  commonly  in  small  coherent  masses  or  flakes^ 
If  in  its  passage  from  the  upper  atmosphere  snow  passes  through 
a  temperature  above  32^  F.  it  reaches  the  ground  as  sleet  or  rain 
(according  to  the  degree  of  heat  encountered),  and  thus  after  a 
fall  of  rain  over  lowlands,  the  higher  parts  of  mountains  in  the 
vicinity  may  be  seen  to  have  received  the  fall  as  snow.. 

See  further  Climate  and  Meteorology;  and  for  the  transforma- 
tion of  snow  into  ice  under  pressure,  see  Glacier. 

SNOWDON  (Wyddfa,  view-phice,  Eryri,  ^^e-place),  the 
highest  elevation  in  N.  Wales.  It  is  formed  chiefly  of  slates, 
grits  and  porphyries  of  the  Cambrian  and  Silurian  systems. 
It.  consists  of  five  "  ribs  "  converging  at  the  summit,  3560  ft. 
above  sea-level.  Between  these  lie  such  depressions  as  Cwm  Glas 
(blue  or  green  vale)  to  the  N.,  and  Cwm  y  Ilan  (clearing,  town 
or  church  vale)  to  the  S.  Snowdon  is  demarcated  from  the 
surrounding  hills  by  passes  famous  for  their  scenery,  such  as  that 
of  Uanberis  (q.v.)  to  the  N.E.  and  Aberglaslyn  to  the  S.  These 
two  passes  are  joined  by  Nant  Gwynnant  (stream,  or  valley, 
of  the  white  or  happy  valley,  or  stream),  skirting  the  S.E.  flanks 
of  the  Snowdon  massif.  Nant  Colwyn  runs  N.W.  to  Carnarvon. 
A  rack-and-pinlon  railway  (opened  in  X897)  ascends  from  Llan- 
beris  to  the  summit  of  the  mountain  (4!  m.).  Snowdonia,  as  the 
locality  is  sometimes  called,  contains  several  lakes,  e.g.  Peris 
and  Padam  at  Llanberis;  Glaslyn  and  Ilydaw  between  Cribgoch 
(red  crest)  and  Lliwedd;  CweUyn  and  others  W.  of  the  hill  itself; 
and  Gwynnant  and  Dinas  (Y  Ddinas)  in  Nantgwynnant. 

SNOWDROP,  GalarUkus  nivalis^  the  best  known  representative 
of  a  small  genus  of  the  order  Amaryllidaceae,  all  the  species  of 
which  have  bulbs,  linear  leaves  and  erect  flower-stalks,  destitute 
of  leaves  but  bearing  at  the  top  a  solitary  pendulous  bell-shaped 
flower.  The  white  perianth  is  six-parted,  the  outer  three 
segments  being,  larger  and  more  convex  than  the  inner  series. 
The  six  anthers  open  by  pores  or  short  slits.  The  ovary  is  three- 
celled,  ripening  into  a  thrcencelled  capsule.  The  snowdrop  is  a 
doubtful  native  of  Great  Britain,  but  is  largely  cultivated  for 
market  in  Lincolnshire.  There  are  ntmierous  varieties,  differing 
in  the  size  of  the  flower  and  the  period  of  flowering.  Other 
distinct  species  of  snowdrop  are  the  Crimean  snowdrop,  G. 
plicatus,  with  broad  leaves  folded  like  a  fan,  and  G.  Eiwesii,  a 
native  of  the  Levant,  with  large  flowers,  the  three  inner  segments 
of  which  have  a  much  larger  and  more  conspicuous  green  blotch 
than  the  commoner  kinds.    All  the  species  thrive  in  almost 
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any  soil  or  position,  and  when  onoe  planted,  should  be  left  to 
themsdves. 

SNOW-LEOPARD,  or  Ounce  {Pdis  tincia,)  a  large  member 
of  the  cat  family,  from  the  high  moxmtain  regions  of  Central  Asia. 
It  resembles  the  leopard  in  general  conformation,  but  has  longer 
fur,  grey  in.  colour,  mark^  with  large  dark  rosettes.  The 
dimensions  of  the  httd  and  body  are  about  4  ft.  4  in.,  tail  3  ft., 
and  the  bdght  3  ft.  This  animal  lives  among  rocks,  and  preys 
\ipon  wild  sheep  and  goats,  and  probably  large  rodents  or  birds. 
It  carries  off  sheep,  goats  and  dogs  from  villages,  and  even  kills 
ponies,  but,  it* is  said,  has  never  been  known  to  attack  man 
(Blanford).  Examples  shown  in  the  Zoological  Gardens  of 
London  have  been  fairly  tame  and  plajrfuL 

SNOW-UNE.  In  the  higher  latitudes,  and  in  the  most 
elevated  parts  of  the  surface  of  the  earth,  the  atmo^here  may  be 
normally  so  cold  that  precipitation  is  chiefly  in  the  form  of  snow, 
which  lies  in  great  part  unmelted.  The  snow'line  is  the  imaginary 
line,  wh^her  in  latitude  or  in  altitude,  above  which  these 
conditions  exist.  In  the  extreme  polar  regions  they  exist  at  sea- 
level,  but  below  lat.  78*  the  snow-line  begins  to  rise,  sin<%  at  the 
lower  elevations  the  snow  mdts  in  summer.  In  N.  Scandinavia 
the  line  is  foimd  at  about  3000  ft.  above  the  sea,  in  the  Alps 
at  about  8500  ft.,  and  on  high  mountains  in  the  tropics  at  about 
18,000  to  19,000  ft.  These  figures,  however,  can  only  be  approxi- 
mate, as  many  considerations  render  it  impossible  to  employ  the 
term  "  snow-line  "  as  more  than  a  convenient  generalization. 

£NOW-SHOBS,  a  form  of  footgear  devised  for  travelling  over 
snow.  Nearly  every  American  Indian  tribe  has  its  own  particular 
shape  of  shoe,  the  simplest  and  most  primitive  being  those  of  the 
far  north.  The  Eskimos  possess  two  styles,  one  being  triangular 
in  shape  and  about  x  8  in.  in  length,  and  the  other  almost  circular. 
Southward  the  shoe  becomes  gradually  narrower  and  longer,  the 
largest  being  the  hunting  snow-shoe  of  the  Crees,  which  is  nearly 
6  ft.  long  and  turned  up  at  the  toe.  Of  snow-shoes  worn  by 
peoj^e  of  European  race  that  used  by  lumbermen  is  about  3I  ft. 
long  and  broad  in  proportion,  while  the  tracker's  shoe  is  over 
S«lt.  long  and  very  narrow.  This  form  has  htea  copied  by  the 
Canadian  snow-shoe  dubs,  who  wear  a  shoe  about  3!^  ft.  long 
and  z 5  to  .x8  in.  broad,  slightly  turned  up  at  the  toe  and  terminat- 
ing in  a  kind  of  tail  behind. .  This  is  made  very  light  for  xadng 
purposes,  but  much  stouter  for  touring  or  himting^ 

Snow-shoes  are  made  of  a  single  strip  of  some  tough  wood, 
usually  hickory,  curved  round  and  fastened  together  at  the  ends 
and  supported  in  the  middle  by  a  h'ght  cross-bar,  the  space 
within  the  frame  thus  made  being  filled  with  a  dose  webbing  of 
dressed  caribou  or  neat's-hide  strips,  leaving  a  small  opening 
just  behind  the  cross-bar  for  the  toe  of  the  moccasined  foot.  They 
are  fastened  to  the  moccasin  by  leather  thongs,  sometimes  by 
buckles.  The  method  of  walking  is  to  lift  the  shoes  slightly  and 
slide  the  overlapping  inner  edges  over  each  other,  thus  avoiding 
the  unnatural  and  fatiguing  "  straddle-gait "  that  would  other- 
wise be  necessary.  Immoderate  snow-shoeing  leads  to  serious 
lameness  of  the  feet  and  ankles  which  the  Canadian  voyageurs 
call  mat  ie  raqttette.  Snow-shoe  racing  is  veiy  common  in  the 
Canadian  snow-shoe  dubs,  and  one  of  the  events  is  a  hurdle-race 
over  hurdles  3  ft.  6  in.  high.  Owing  to  the  thick  forests  of 
America  the  snow-shoe  has  been  found  to  be  more  suitable  for 
use  than  the  Norwegian  ski,  which  is,  however,  much  used  in 
the  less-wooded  districts. 

SNUFF  (from  "  to  snuff, "  «.e.  to  inhale,  to  draw  ih  throu^  the 
nose;  cf.  Dutch  snuf,  scent,  Ger.  Schnupfen^  a  cold,  catarrh,  and 
Eng.  "  snuffle,  "  "  sniff,  "  &c.),  the  name  of  a  powdered  prepara- 
tion of  tobacco  used  for  inhalation  (for  the  manufacture  see 
Tobacco).  The  practice  of  inhaling  snuff  became  common  in 
England  in  the  Z7th  century,  and  throughout  the  z8th  century 
it  was  universal.  At  first  each  quantity  inhaled  was  fresh  grated 
(Fr.  r&per),  whence  the  coarser  kinds  were  later  known  as 
"  rappee. "  This  entailed  the  snuff-taker  carrying  with  him 
a  grater  with  a  small  qxx>n  at  one  end  and  a  box  to  hold  the 
grated  snuff  at  the  other.  Early  18th-century  graters  made 
of  ivory  and  other  material  are  in  existence.  Later  the  box  and 
the  grater  were  separated.    The  art  and  craft  of  the  miniature 


painter,  the  enameller,  jewdler  and  gold-  and  silver-smith 
bestowed  upon  the  box.  The  humbler  snuff-takers  were  content 
with  boxes  of  silver,  brass  or  other  metal,  horn,  tortoise-sfadl  or 
wood.  The  mull  (9.V.),  a  silver-mounted  ram's  head,  is  a  large 
table  snuff-box.  Tliough  "  snuff-taking  "  ceased  to  be  fashion- 
able at  the  beginning  of  the  zgth  century,  the  gold  and  jewelled 
snuff-box  has  continued  to  be  a  typical  gift  of  sovereigns  to  those 
whom  they  delight  to  honour. 

This  word  "  snuff  "  must  be  distinguished  from  that  meaning 
the  charred  inch  of  a  candle  or  lamp,  which  is  a  variant  of  "  snip  " 
or  "  snop,  "  to  cut  off,  trim,  d.  Dan.  snubbe.  Constant  trimming 
or  snuffing  of  candles  was  a  necessity  until  obviated  by  the 
modem  methods  of  candle  manufacture,  and  the  snuffers  con- 
sisted of  a  pair  of  scissors  with  a  dosed  box  forming  a  receptade 
for  the  charred  wick  cut  off;  the  snuffers  usually  had  three  small 
feet  which  allowed  them  to  stand  on  a  tray.  Made  of  silver, 
silver-gilt  or  other  metal,  "  snuffers  "  were  formerly  a  decorative 
artide  of  plate  in  the  equipment  of  a  household.  There  is  a 
beautiful  example  of  silver  snuffers  with  enamel  decorations  in 
the  British  Museum.  These  bdonged  to  Cardinal  Bainbridge 
and  date  from  the  reign  of  Henry  WII, 

8NTDERS.  FRANZ  (jSI^-i^si)^  Flemish  painter  of  animali 
and  still  life,  was  bom  and  died  at  Antwerp.  In  ZS93  be  was 
studying  under  Pieter  Breughd  the  younger,  and  afterwards 
received  instmction  from  Hendrick  van  Balen,  the  first  master 
of  Van  Dyck.  He  devoted  himsdf  to  painting  flowers,  fruit  and 
subjects  of  still  life,  but  afterwards  turned  to  animal-painting, 
and  executed  with  the  greatest  skill  and  spirit  hunting  pieces 
and  combats  of  wild  animals.  His  composition  is  rich  and  varied, 
his  drawing  correct  and  vigorous,  his  touch  bold  and  thoroughly 
expressive  of  the  different  textures  of  furs  and  skins.  His 
excellence  in  this  dq[)artment  excited  the  admiration  of  Rubens, 
who  frequently  employed  him  to  paint  animals,  fruit  and  still  life 
in  his  own  pictures,  and  he  assisted  Jordaens  in  a  similar  manner. 
In  the  lion  and  boar  hunts  which  bear  the  name  of  Snyders  the 
hand  of  Rubens  sometimes  appears.  He  was  appointed  prindpal 
painter  to  the  archduke  Albert,  governor  of  the  Low  Countries, 
for  whom  he  executed  some  of  his  finest  works.  One  of  these,  a 
"  Stag-Hunt, "  was  presented  to  Philip  HI.,  who  comroissiozied 
the  artist  to  pamt  several  subjects  of  the  chase,  which  are  still 
preserved  in  Spaiii. 

SOANB,  3IR  JOHN  (1753-1837).  English  architect  and  art 
collector,  was  bom  near  Readin^of  a  humble  family  whose  name 
of  Swan  he  afterwards  altered  to  Soan  or  Soane.  His  talent  as 
a  boy  attracted  the  attention  of  George  Dance,  junior,  the  archi- 
tect, who  with  other  friends  hdped  him  on.  He  won  the  Royal 
Academy's  silver  (X773)  and  gold  (X776)  medals,  and  a  trav^ng 
student^ip,  and  went  to  Italy  to  study  (X777-X780).  Returning 
to  England  he  got  into  practice  as  an  architect,  and  in  1784 
married  a  rich  wife.  He  became  architect  to  the  Bank  of  Englaiid, 
which  he  practically  rebuilt  in  its  present  form,  and  did  other 
important  public  work.  He  became  an  A.R.A  in  1795;,  and  RJL 
in  z8o2,  and  professor  of  architecture  to  the  Royal  Academy  in 
z8o6.  In  Z83X  he  was  knighted.  In  his  house  in  Lincoln's  Ina 
Fidds  he  brought  together  a  valuable  antiquarian  museum  (now 
the  Soane  Museum),  which  in  1835  be  presented  to  the  nation  with 
an  endowment;  and  there  he  died  in  X837.    (See  Museums.) 

SOAP,  a  cheinic^  compound  or  mixture  of  chemical  compounds 
resulting  from  the  interaction  of  fatty  oils  and  fats  with  alkalis^ 
In  a  sdentific  definition  the  compounds  of  fatty  adds  with  basic 
metallic  oxides,  lime,  magnesia,  lead  oxide,  &c,  should  also  be 
induded  imder  soap;  but,  as  these  compounds  are'  insoluble  in 
water.  While  the  very  essence  of  a  soap  in  its  industrial  relations 
is  solubility;  it  is  better  to  ^)eak  of  the  insoluble  compounds 
as  "  plasters,  "  limiting  the.  name  "  soap  "  as  the  compounds  of 
fatty  adds  with  soda  and  potash.  Soap  both  as  a  medidnai  and 
as  a  deansing  agent  was  known  to  Pliny  {H.N,  xxviiL  51), 
who  speaks  of  two  kinds—hard  and  soft — as  used  by  the  Germans. 
He  mentions  it  as  originally  a  Gallic  invention  for  giving  a  bright 
hue  to  the  hair  ("rutilandis  capillis").  There  is  reason  to 
believe  that  soap  came  to  the  Romans  from  Germany,  and 
that  the.  detergents  in  use  in  earlier  times  and  mentioned  as  soap 


Id  the  OM  Teiumau  (Jer. 
ubf*  of  pbnu  ud  otket  : 

Soap  appan  to  have  been  Gnt  nude  tiom  loM'i  uDow  ud 
beech  uh;  in  Ihe  tjtb  centDiy  the  rauiufictun  mi  etublisbed 
at  Museilln  from  olive  oQ,  ud  in  England  dudni  the  next 
cenlury.  The  pncesMe  >sd  dlent  ol  [he  manulacture  were 
KToluiioniied  at  about  the  btginning  of  the  tt)th  centuiy  by 
Cbevnnl's  classical  invcMigatiom  on  the  faU  and  oila.  and  by 
Leblanc's  pioceu  lor  the  manufactun  of  caintic  nda  from 
commonsalt. 

Previoiu  loClicviTuri  mcarcbc*  on  the  fait  (tBtl-lSlj)  it  wu 
belKved  iluT  fcap  cormited  fimply  of  a  bioary  compoupd  of  fat  and 
alkiH.  Claude  f.  Ceo«roy  in  1741  psioud  oul  thai  the  fal  or  oil 
rrcowed  from  a  ioap  101111100  by  oeutialiatiod  «itli  a  oiiDera]  add 
diSen  from  cbe  origiiul  fally  •ubuam  by  diiKilviai;  readily  in 
alcohol,  vhich  i>  sua  ihe  at  with  ordinary  fan  and  oilL  The 
■iCBihcaiKc  of  ihii  obanvation  vu  ovcrloolud;  and  equally  uH' 
baednl  was  a  not  Icm  impartant  diicovery  by  ScheeLe  in  17^^    In 

'--  '-ad  plaster  by  bailing  olive  oil  witb  oiidc  of  Lead  and  a 

-a  pioccB  palpably  analotnus  to  that  of  tbe  Hap-boiler — 

--   -I MX         — J  ItDmj  as  "alycerio-" 

'     '     ned  the  bau     ' 

XMUthuthn  o( 

lure  of  soap,    la  the  article  Oil*  it  is  pointed  __. 

that  an  laity  ods  and  lals  aie  lalitnrei  of  dycBidea,  that  is.  of 
bodies  retail^  to  the  alcohol  fhrcerin  C.HtCOHK  and  some  fatty  add 
such  u  palmitic  acid  (CuHAlilH.  tfnder  ndlable  eowUlisns 
c7h,(OH),-|-3!C»H„OiIH  live  C>H.(C«H.0.}>+3HiO 
Clycciin.        Palmitic  fidd.  Palmliin.  Water. 

Th«  correAioodi 

cauitk  potash  or  mla.    But  in  Ibis  case  the  fatty  acid  mute 
tile  al^ii  into  iis  polaih  or  soda  salt,  forniiog  a  loafH^ 

C,H.(C^,A)i+3NaOH-3NaCj.HiiOi+CiK.[OI1Ji 


..     .     in  both  hoi  and  cold ' 

iS94by^'^™<  and  Stem.   The 

sin  aJIccied  by  tbc  fmience  at  ineullk  tat 

see  why  a  loliitiDn  which  has  just  throim  off  nottcif  ks  fally  addi 

■bouU  be  diipovd  to  ulie  up  even  ailyceride,  and.  noreoverKDii 

able.  ihoaU  be  the  ben  citanien,  whilst  eipnienee  pidnit  to  the 
DKoibotconecniraledtolutioM.  Ii  ii  mon  liVely  thai  Uie  cleaniiBI 
powa  of  soap  is  due  10  the  inherent  property  of  its  aolulioa  to 
nnulaoniie  lata.  This  view  it  tuppntcd  by  Hillyec  (Jnr,  Amtr. 
Oim.  5k.,  1903.  p.  SI4)-  who  concluded  that  (he  deanring  power 
dcfieoded  npoa  several  factors,  via-  the  emuUioaiiing  power,  the 
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property  eT  peoetiatia(  oily  fabrica.  and  hbrtcatinc  Igipaiiliei  so 
that  they  can  be  readily  washed  away. 

Rain  soaps  are  compoundt  of  soda  or  potash  with  the 
adds  (chiea/  abietic}  of  whldi  coniferous  mtns  contiit 
fonnatjon  is  not  due  10  a  true  process  of  lapooibcatioo;   but  tncy 
occupy  an  importint  place  io  compound  aoapa. 

Ifmn/ortarf.— Numerous  varieties  ol  eoaps  are  made;  the 
.puipotet  to  which  they  are  applied  an  varied;  Ihe  materials 
employed  embiace  a  considerable  range  al  oils,  fats  and  otfaei 
bodies;  and  the  processes  adopted  uudcrgo  many  modifications. 
As  regards  processes  of  manufacture  soaps  may  be  made  by  the 
direct  combiualion  of  fatty  acids,  separated  from  oils,  with 
alkaline  solutions.  In  Ihe  manufacture  of  stearin  lor  candles,  Ac., 
Ihelaltyniatler  IS  decomposed,  and  the  liquid  olein,  separated 
from  the  solid  falty  acids,  is  employed  aa  an  ingiedicDt  in  soap- 
mahing.  A  soap  so  made  is  not  the  tesult  of  saponlGcalion  but 
of  a  simple  <i»nbiaatioD,  ai  is  the  case  alto  with  rcsiu  soaps. 
All  other  soapi  ntult  from  the  combination  of  fatty  oils  and  fat 
with  potash  or  aoda  solutions  undei  conditions  wbicb  favour 
saponification.  The  lOap  solution  which  rsults  from  the 
combination  forms  soift^iie  and  is  a  mixture  of  soap  with  water, 
the  eicesa  alkali,  and  the  glycerfn  liberated  from  the  oil    la 

are  brought  to  the  market.  In  curd  soaps,  however,  which 
form  the  basis  of  most  bouaebold  aoap,  the  uncombined  alkali 
and  the  ^ycerin  are  separated  by  "  salting  oul,  "  and  the  loap 
in  this  condition  contains  about  30%  of  water.  Soap  may  be 
framed  and  finished  in  this  state,  but  almost  invariably  it  receives 
a  further  treatment  called  "  tehning  "  or  "  fitting,"  in  which 
by  remeliing  with  water,  with  or  without  the  subsequent  addition 
of  other  agents  to  harden  the  finished  product,  the  soap  may  be 
made  to  contain  from  60  to  70^  of  water  and  kept  present  a  firm 
hard  texture. 
Almost  any  fattysubalancecan  be  employed  in  aQap-inaldn«;;  but 

quality  of  the  soap  dedied.-  Tbc  most  unportaot  <d  Ibe  animal  fdts 
are  those  of  Ihe  01  and  hog,  and  of  the  vecetablfl  oils  cotton-seed  and 
coco-nul;  it  is  also  to  be  rvmcmbcnd  that  lesia,  althoogh  not  a 
fat,  is  also  important  in  toap-makin^  Ox  and  sheep  tallow,  with 
tbc  addition  of  lesin,  are  the  primary  materials  foe  maUnf  the  hard 
yellowor  primroK  snaps;  these  taUowaareofteaadBlterued.  The 
cheaper  mnttled  and  brown  soaps  liav«  for  their  basis  bone  fat,  oIh 
tained  by  treating  booes  with  superheated  steam  or  other  methoda 
Lord  yields  lard  oil,,  which  is  mamly  applied  in  making  hard  Kritet 
soaps-  Curd  soap  and  London  grey  'mottled  are  prepared  from 
kilchenors)iipfat,wliiUtlu1leT'i^t  is  employed  in  the  manufacture 
of  soft  soaps.  CX  the  vegetable  oils,  in  addition  to  cotton-seed  and 
cocf^nut.  olive  oil  is  the  oasis  of  soapa  for  calico  printer!  and  silk 
dyen;  castoToilyieldstraDsparentsoapi(uBderniiisblelEvatnienl), 
whilst  crude  palm  col,  whh  bosKlat.  is  emptoyed  for  naldng  brown 
soa|h  and  after  bleaching  it  iddds  ordiaary  pale  or  Bottled.  The 
alkaSs  an  used  almost  enhidvely  in  the  coadilioB  of  caustic  lyes-- 
■lliitloas  of  their  tespectin  hydrates  in  water.  Caustic  soda  ia  now 
obtalaed  tfrect  from  the  tpda  mainifacturer,  and  one  operatioa, 
cauttldsing  the  loda,  b  thus  simred  the  soap^iailer.  Potash  lyea 
also  may  be  bought  direct^  but  in  some  cases  they  are  sharpened  cr 
causticiaed  by  the  soap-boiler  himself  from  the  carbonate. 

The  processes  of  soap  manufacture  may  be  dassilicd  (n)  according 
tolhr  tempeiatuies  employed  into  <l)  cold  processes  and  f 3)  baling 

the  fatty  add  with  al^ll.  (2)  treating  Ihe  ' 


[™;;"j 


iroccss,  idiicb  is  only  ap^dicable  to  the  manufacture  of 
soaps  from  readily  saponifiable  oils,  eucb  at  those  of  Ibe  coco-nut 
oil  group  and  also  from  castor  oil.  is  but  Utile  inrd.  In  it  ihe  oili  at 
iy^C.  are  stirred  with  concentnted  alkali  in  an  iron  or  wooden  tub. 
sdiereupoa  mponification  ensues  with  a  development  of  tome  heat; 
the  ndalure  being  well  agitated.  After  a  lew  hours  the  miaturc 
becomea  solid,  and  finally  transparent:  at  this  point  Ibe  nerfume  it 
added,  and  Ihe  praduct  framed  and  cmtched  (tee  under  Jforns 
Saafi.    By  blending  the  coca-nut  oil  with  other  less  saponiliaHc 


.  a  sli^tly  higher  temperature,  soap*  an 
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of  their  liability  to  oootatn  free  alkali  and  unsaponified  oil,  the 
process  has  been  largely  given  up. 

The  process  of  soap-ooiling  is  carried  out  in  large  iron  boilers 
called  soap  pans  "  or  "  coppers,"  some  of  which  have  capadtv  for  a 
charge  of  30  tons  or  more.  The  pan  proper  is  surmounted  by  a 
great  cone  or  hopper  called  a  curb,  to  provide  for  the  foaming  up  of 
the  boUing  mass  and  to  prevent  loss  from  overflowing.  Formerly 
the  pans  were  heated  by  open  firing  from  below;  but  now  the 
almost  universal  practice  is  to  boil  by  steam  injected  from  per- 
forated pipes  coiled  within  the  pan,  such  injection  favouring  the 
uniform  heating^  of  the  mass  and  causing  an  agitation  favourable  to 
the  ultimate  mixture  and  saponification  of  the  materials.  Direct 
firing  is  used  for  the  second  boiling  of -the  soap  mixture;  but  for 
this  superheated  steam  may  with  advanta^  be  substituted,  either 
applied  by  a  steam-jacket  round  the  pan  or  by  a  closed  coil  of  pipe 
within  it.  In  large  pans  a  mechanical  stimng  apparatus  is  pro- 
vided, which  in  some  cases,  as  in  Morfit's  steam  "  twirl,"  is  formed 
of  the  steam-heatinK  tubes  gured  to  -rotate.  Autoclaves,  in  which 
the  materials  are  boued  under  pressure,  are  alio  employed  for  certain 
soaos. 

The  process  of  manufacturfng  soaps  bsr  boiling  fatty  acids  with 
caustic  alkalis  or  sodium  carbonate  came  into  practice  with  the  de- 
velopment of  the  manufacture  of  candles  by  sajmnif ying  fats,  for  it 
provided  a  means  whereby  the  oleic  acid,  which  is  valueless  for  candle 
making,  could  be  worlud  up.  The  combination  is  effected  in  open 
vatq  heated  by  a  sCeam  coil  and  provided  with  a  stirring  appliance; 
if  soda  ash  bie  used  it  is  necessary  to  guard  against  bpiung  over. 
(See  under  Curd  Soap.) 

Curd  500^.*— This  variety  is  manufactured  by  boiling  the  fat  with 
alkali  and  removing  the  unused  lye.  which  is  afterwards  workpl  up 
for.' glycerin.  The  oil  mixture  used  differs  in  the  several  manu- 
facturing countries,  and  the.  commercial  name  of  the  product  is 
correspondingly  varied.  In  Germany  tallow  is  the  principal  fat; 
in' France  olive  oil  occupies  the  chief  place  and  theproauct  b  knoWn 
as  MareeilleM  or  Castile  soap;  and  in  England  tallow  and  palm  oil 
are  largely  used.  But  in  all  countries  a  mixture  of  several  oils 
enters  into  the  composition  of  curd  soaps  and -the  proportions  used 
have  no  fixity.  For  each  ton  of  soap  to  be  made  from  I3  to  16  cwt. 
of  oil  is  required.  The  soap  pan  is  charged  with  the  tallow  or  other 
fat,  and  open  steam  is  turned  on.  So  soon  as  the  tallow  is  melted  a 
quantity  of  weak  lye  is  added,  and  the  ap;itation  of  the  injected 
steam  causes  the  fat  and  Ive  to  become  intimately  mixed  and  pro- 
duces a  milky  emuluon.  As  the  lye  becomes  absorbed,  a  condition 
indicated  by.  the  taste  of  the*  goods,  additional  quantities  of  lye  of 
increasing  strength  are  added.  After  some  time  the  contents  of 
the  pan  Degtn  to  clear  and  become  in  the  end  very  transparent. 
Lye  still  continues -l^o  be  poured  in  till  a  sample  tastes  distinctly 
alkaline — a  test  which  indicates  that  the  whole  of  the  fatty  acids 
have  been  taken  up  by  and  combined  with  the  alkali.  Then  without 
further  addition  of  alkali  the  boiling  is  continued  for  a  few  minutes, 
when  the  soap  is  ready  for  salting  out  or  "  graining."  Either  common 
salt  or  strong  brine  in  measured  quantity  u  added  to  the  chaige,  and, 
the  soap  being  insoluble  in  such  salt  solution,  a  separation  of  con- 
stituents takes  place:  the  soap  collect  on  the  suiiaoe  in  an  open 
Einular  condition,  and  the  spent  lye  nnks  to  the  bottom  after  it 
s  been  left  for  a  short  time  to  settle.  Suppose  that  a  pure  soap 
without  resin  is  to  be  made — a  product  little  seen  in  the  market — 
the  spent  lye  is  run  off,  steam  is  aeain  turned  on,  pure  water  or  very 
weak  lye  run  in.  and  the  a>ntents  boiled  up  till  the  whole  is  thin,  close, 
and  clear.  •  The  soap  is  from  this  again  grained  off  or  salted  out.  and' 
the  underlye  so  tnrown  down  carries  with  it  coloured  impurities 
which  may  nave  been  in  the  materials  or  which  arise  from  contact  with 
the  boiler.  Such  washing^  [wocess  may  have  to  be  repeated  several 
times  when  impure  materials  have  been  used.  The  spent  lye  of  the 
washing  being  drained  off,  the  soap  is  now  "  boiled  for  strength." 
Steam  is  turned  on,  and,  the  mass  being  brought  to  a  clear  condition 
with  weak  lye  or  water,  strong  lye  is  added  and  the  boiling  continued 
with  close  steam  till  the  lye  attains  such  a  state  of  concentration 
that  the  soap  is  no  longer  soluble  in  it,  and  it  will  separate  from 
the  caustic  lye  as  from  a  common  salt  solution.  The  contents  of 
the  pan  are  once  mote  allowed  to  cool  And  settle,  and  the  soap  as 
now  formed  constitutes  a  pure  curd  coap,  carrying  with  it  some  pro- 
portion of  uncombined  alkali,  but  containing  the  minimum  amount 
of  water.  It  may  be  skimmed  off  the  underiye  and  placed  direct 
in  the  frames  for  solidification ;  but  that  is  a  practice  scarcely  at  all 
followed,  the  addition  of  resin  soap  in  the  pan  and  the  subseauent 
*'  crutching  in  "  of  silicate  of  soda  and  adulterant  mixings  oeing. 
features  common  to  the  manufacture.  The  lye  frotp  the  strengthen- 
ing boil  contains  much  alkali  and  ia  used  in  connexion  with  other 
boilings. 

MoUUd  Soap. — A  curd  soap  prepared  from  kitchen  fat  or  bone 
grease  always  carries  with  it  into  tne  cooling  frame  a  conriderable 
amount  of  coloured  impuritv,  such  ai  iron  sulphate,  &c.  When  it  is 
permitted  to  cool  rapidly  tne  colouring  matter  remains  uniformly 
disseminated  throughout  the  mass;  but  when  means  are  taken  to 
cause  the  soap  to  cool  and  solidify  slowly  a  segregation  takes  place: 
the  stearate  and  palmitate  form  a  semi-crystalline  solid,  white  the 
oleate,  soUdifying  more  slowly,  comes  by  itself  into  translucent  veins, 
in  which  the  -greater  part  of  the  coloured  matter  is  drawn.  In  this 
way  curd,  mottled  or  marbled  soap  ia  formed,  and  auch  mottled 


appearance  was  formerly  highly  valued  as  an  indicatioD  of  freedon 
from  excess  of  water  or  other  adulteration,  because  in  fitted  soaps 
the  impurities  are  dther  washed  out  Or  fall  to  the  bottom  of  tlie 
mass  in  cooling.  Now,  however,  the  mottled  soaps,  blue  and  gny, 
are  produced  oy  working  colouring  matter,  ultramarine  for  blue, 
and  manganese  dioxide  for  grey,  into  the  soap  in  the  frame,  and 
mottling  IS  very  far  from  being  a  certificate  of  excellence  of  quality. 

YtMow  Soap  consists  of  a  mixture  of  any  hard  fatty  soap  with  a 
variable  (ffoportion-rup  to  40  %  or  more— «f  resin  soap.  That  sub- 
stance by  itself  has  a  tenacious  gluey  conastcnce,  and  its  inter- 
mixture m  excess  renders  the  resulting  compound  soft  and  greasy 
.The  ordinary  method  of  adding  resin  consists  in  stirring  it  in  small 
'fragments  into  the  fatty  soap  in  the  stage  of  clear-boiling;  but  a 
better  result  is  obtained  by  separately  preparing  a  fatty  soap  and 
the  resin  soap,  and  oombinmg  the  two  in  the  pan  after  the  underlye 
has  b^  vaXteA  out  and  removed  from  the  fatty  soap.  The  compound 
then  receives  its  strengthening  boil,  after  which  it  is  fitted  by  boiling 
with  added  water  or  weak  lye,  continuing  the  boil  till  by  examination 
of  a  sample  the  proper  consistency  has  been  reached.  On  eetttiog 
the  product  forms  three  layers:  the  uppermost  is  a  thin  crust  of  soap 
which  is  worked  up  again  an  the  pan;  tne  second  is  the  desired  soap: 
next  there  is  a  dark-coloured  t^ealc  soap  termed  nigre,  which,  because 
it  a>ntains  some  aoap  and  alkali  is  saved  for  future  use;  uxwleroeatli 
these  is  a  solution  01  alkaline  salts  with  a  little  free  alkaU. 

TreatmerU  of  Staled  Soap.—Thi^  "P£^  ^V^*"  l^^ving  been-xtemovcd. 
the  desired  soap  is  ladled  out  or  ran  (» to  a  crutcher,  which  npn  iroo 

Ean  provided  with  hand  or  mechanical  stirring  appliances.  It  is 
ere  stirred  till  it  becomes  ropy^  and  the  perfume,  colour  or  any  other 
substance  desired,  in  the  soap  is  added.  The  soap  is  now  ready  for 
framing.  Th^  frames  into  which  hard  soaps  are  ladled  for  cooline 
and  solidification  consdst  of  rectangular  boxes  made  of  iron  plates 
and  bound  and  clamped  together  in  a  way  that'aUows  the  sides  to 
be  removed  when  required ;  wooden  frames  are  used  in  the  case  of 
mottled  soapa.  The  solidification  is  a  very  gradual  process,  depend- 
ing, of  course,  for  its  completion  on  the  size  of  the  block ;  but  before 
cutting  into  bars  it  is  essential  that  the  whole  should  be  set  and 
hardened 'through  and  through,  else  the  cut  bars  would  not  hold 
together.  Many  ingenious  devices  for  forming  bars  have  been  prt^ 
duced;  but  generally  a  strong  frame  is  used,  across  which  steel  wires 
are  stretchea  at  distances  equal  to  the  size  of  the  bars  to  be  made, 
the  blocks  being  first  cut  into  slabs  and  then  into  bars. 

Marine  Soap. — ^These  soaps  are  so  named  because  they  are  not 
insoluble  in  a  strong  solution  of  salt;  hence  they  form  a  lather  and 
can  be  used  for  washing  with  sea-water.  Being  thus  soluble  in  salt 
water  it  cannot,  of  course,  be  salted  out  like  common  soaps;  but  if  a 
very  concentrated  salt  solution  is  used  precipitation  is  effected,  and  a 
curd  soap  is  separated  so  hard  and  refractory  as  to  be  practically 
useless.  Coco-nut  soap  (see  above)  is  typical  of  this  class,  ita 
property  of  absorbing  large  proportions  of  Water,  up  to  80  %,  and  yet 
present  the  appearance  oif  a  hard  solid  body,  makes  the  materia  a 
oasis  for  the  nydrated  sOaps,  smooth  and  inarblcd,  in  which  water, 
sulphate  of  soda,  and  otner  alkaline  solutions,  soluble  nlicates* 
fuller's  csarth,  starch,  &c.  play  an  important  and  bulky  part.  Coco- 
nut soap  also  forms  a  principal  ingredient  in  compound  soaps  meant 
to  imitate  curd  and  yellow  soaps.  Two  principal  methods  of  {»epar- 
ing  such  compound  soaps  are  employed.  I  n  the  first  way  the  ordinary 
oil  and  the  coco  nut  oil  are  mixed  and  saponified  together  as  de- 
scribed above.  According  to  the  second  plan,  the  ordinary  oil  is 
treated  as  for  the  preparation  of  a  curd  soap,  and  to  this  the  coco- 
nut soap  separately  saponified  is  added  in  the  pan  and  both  are  boiled 
together  till  they  form  a  homogeneous  soap. 

SiUaUe  Soaps. — A  further  means  of  enabling  a  soap  to  contain 
large  proportions  of  water  and  yet  present  a  firm  consistence  is  found 
in  the  use  of  silicate  of  soda.  The  silicate  in  the  form  of  a  concen- 
trated solution  is  crutchcd  or  stirred  into  the  soap  in  a  mechanical 
mixing  machine  after  the  comfJetion  of  the  saponification,  and  it 
appears  to  enter  into  a  distinct  chemical  combination  «^th  the  soap. 
While  silicate  soaps  bear  heavy  watering,  the  soluble  silicate  itself  is  a 
powerful  detergent,  and  it  poasesses  certain  advantages  when  used 
with  hard  waters. 

Soft  Soap.— Soit  soape  are  made  with  potash  lyes,  although  iq 
practice  a  small  quantity  of  soda  is  also  used  to  give  the  soap  some 
connstence.  There  is  no  separation  of  underlyes  in  potash  soap, 
consequently  the  product  contains  the  whole  constituents  of  the  oUs 
used,  as  theoperation  of  salting  out  is  quite  impracticable  owing  to 
the  double  decomposition  which  results  from  the  action  of  salt,  pro- 
ducing thereby  a  hard  principally  soda  soap  with  formation  of 
potassium  chtoride.    Owing  to  this  circumstance  it  is  imposuble  to 

fit  "  or  in  any  way  purify  soft  soap,  and  all  impurities  which  go  into 
the  pan  oif  necessity  enter  into  the  finished  product.  The  making  of 
soft  soap,  although  thus  a  much  less  complex  process  than  hard  soap 
making,  is  one  that  demands  much  skill  and  experience  for  its  success. 
From  the  conditions  of  the  manufacture  care  must  be  taken  to  regu- 
late the  amount  and  strength  of  the  alkali  in  proportion-  to  the  oO 
u^,  and  the  degree  of  concentration  to  which  the  boiling  ought  to 
be  continuol  has  to  be  determined  with  close  observation.^ 

Toilet  Soaps,  &c. — Soaps  used  in  personal  ablution  in  no  way 
differ  from  tne  soaps  previously  alluded  to.  and  may  consist  of  any 
of  the  varieties.  It  is  of  conseouence  that  they  should,  as  far  as 
poii^le,  be  free  from  excess  of  alkali  and  all  other  salu  and  foceiga 
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Jachai  (1908J:  alao  J.  Lewkowitich,  Oili,  Fail  at 

BQAP-BAHX,  the  inner  bark  of  QuUlaja  laponaria.  >  large 
(lee  which  growl  in  Chile.  Reduced  (o  powder,  ii  [9  employed  aa 
a  BubstiLuEc  lor  aoap,  liiire  it  fomu  a  lather  with  water,  owing  to 
the  presence  of  a  glucoaide  aaponin,  umelimes  dlstinguiahed  as 
QuitSai  saponin.  The  aanie,  or  a  doaely  aimliar  aub^ance,  it 
found  in>o*p«n>rI(5<ifMariiiaJRfindfi]),ia  aenega  root  {Ptlfttlt 
itnifa)  and  in  unapariila;  it  appears  to  be  t^emically  related 
to  digiloain,  which  occuia  in  di^talis.  The  naponini  (with  few 
eiceptions).  have  the  general  formula  ICJI^-^,,,  and  by  Ibe 
action  of  dilute  adda  Ibey  are  hydrolysed  into  sugars  and 
sapogeniii5)  which  are  usually  inert  pharmacologicaUy.  An 
alternative  name  for  them,  and  eapeciaJly  for  those  which  are 
pharmacologically  active,  is  jap0(0xinj;  on  this  nomenclature  the 
hydrolytic  products  arc  termed  saponins.     Applied  al 
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ID  with  a  slight  N.  tendency.  It  ia 
reams  which  also  lise  on  the  Abys- 


to  4000  St.  above  the  river  bed.  Just 
r,  descending  from  the  plateau,  joins  lb' 

it  a  large  volume  of  water.  ■  Some  40  D 
an  lell  behind,  the  rocks  and  raptda  in  ll 
,  and  Ibe  river  flows  W.  acrosi  a  vasi 
inp  and  several  divergent  channels.     1 
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navigable  by  steamexs  during  flood  -time  (June-December)  to 
the  point  of  confluence  with  the  White  Nik.  From  the  N. 
the  Bazo  is  joined  by  two  considerable  riven  which  also  rise 
in  the  nunpart  of  hills  that  sqMuates  Abyssinia  from  the 
Sudan,  but  its  chief  tributaries  are  from  the  S.  In  about  33^ 
20'  E.,  8**  30'  N.,  it  is  joined  by  the  Pibor.  This  river  issues 
from  the  swamp  region  east  of  Bor  on  the  Bahr-el-Jebel  stretch 
of  the  Nile  and  flows  N.£.  and  N.  It  is  joined  from  the  £.  and 
S.  by  various  streams  having  their  sources  on  the  W.  slopes  of 
the  Kaffa  plateau.  Of  these  the  chief  are  the  Gelo— which 
breaks  through  a  gap  in  the  mountains  in  a  series  of  magnificent 
cascades — and  the  Akobo.  The  Akobo  rises  in  about  6^  30'  N.p 
35**  30'  £.,  and  after  leaving  the  mountains  flows  N.W.  through 
flat  swampy  tracts.  The  whole  r^on  of  the  lower  Pibor  and 
Baro  is  one  of  swamps,  caused  by  the  rivers  overflowing 
their  banks  in  the  rainy  season.  At  its  junction  with  the  Baro 
the  Pibor  is  over  zoo  yds.  wide,  with  a  depth  of  8  ft.  and  a  speed 
of  2*3  ft.  per  second. 

Bdow  the  confluence  of  the  Pibor  and  Baio  the  united  stream, 
now  known  as  the  Sobat,  takes  a  decided  N.W.  trend,  passing 
for  some  distance  through  a  region  of  swamps.  Just  beyond 
the  swamps  and  some  40  m.  below  the  confluence,  is  the  fortified 
post  of  Nasser.  From  this  point  the  ground  on  either  side  of 
the  river  gradually  rises,  though  on  the  S.it  is  liable  to  inundation 
during  flood  time.  From  Nasser  to  the  junction  of  the  Sobat 
with  the  Nile  the  river  has  a  course  of  about  x8o  m.  As  it 
approaches  the  Nile  the  Sobat  -flows  in  a  we]l-d6fined  channel 
cut  in  the  alluvial  plains  through  which  it  passes  The  banks 
become  steep,  the  slope  rapid  and  the  current  strong.  Several 
kkors.  join  it  from  N.  and  S.,  some  being  simply  spill  channels. 
These  channels  or  "  loops  "  are  a  cJiaracteristic  feature  of  the 
river.  The  Sobat  enters  the  Nile  almost  at  right  angles  in  9*^  22' 
N->  31*^  3  x'  £•  It  is  400  ft.  wide  at  its  mouth  and  has  a  depth  of 
iS  to  20  ft.  at  low  water  and  of  30  ft.  when  in  flood.  The  colour 
of  the  water  when  in  moderate  flood  is  that  of  milk,  and  it  is  from 
this  circumstance  that  the  Nile  gets  its  name  of  Bahr-el-Abiad, 
i.e:  White  River.  In  full  flood  the  colour  of  the  Sobat  is  a  pale 
brick  red.  The  amount  of  alluvium  brought  down  is  considerable. 
For  the  part  played  by  the  Sobat  in  the  annual  rise  of  the  Nile 
see  Nile. 

The  Sobat  was  ascended  for  some  distance  in  1841  by  the 
Egyptian  expedition  despatched  in  the  previous  year  to  explore 
the  upper  Nile.  The  post  of  Nasser  (see  above)  was  founded  in 
1874  by  General  C.  G.  Gordon  when  governor  of  the  equatorial 
provinces  of  Egypt,  and  it  was  visited  in  1876  by  Dj  W.  Junker, 
the  German  explorer.  The  exploration  of  the  river  system 
above  Nasser  was  carried  out  in  the  last  decade  of  the  xQth 
century  by  the  Italian  explorer  V.  Bottego,  by  Colonel  (then 
Captain)  Marchand,  of  the  French  army,  who,  on  his  way  from 
Fa^oda  to  France,  navigated  the  Baro  up  to  the  foot  of  the 
mountains;  and  by  Captain  M.  S.  Wellby,  Majors  H.  H.  Austin 
and  R.  G.  T.  Bright,  of  the  British  army,  and  others.  By  the 
agreement  of  the  xsth  of  May  1902  between  Great  Britain 
and  Abyssinia  the  lower  courses  of  the  Pibor  and  Baro  rivers 
to  their  point  of  confluence  form  the  frontier  between  the  Anglo- 
Egyptian  Sudan  and  Abyssinia. 

See  Nile,  Sudan  and  Abyssinia.  (W.  E.  G. ;  F.  R.  C.) 

SOBRAON,  a  decisive  battle  in  the  first  Sikh  War'  (see  Snm 
Wars).  It  was  fought  on  the  i6th  of  February  1846,  between 
theBritish  (15,000)  under  Sir  Hugh  Gough  and  the  Sikhs  (20,000) 
under  Tej  Singh  and  Lai  Singh.  Jhe  Sikhs  had  fortified  them- 
selves in  a  bend  on  the  left  bank  of  the  Sutlej,  with  the  river  in 
their  rear.  The  battle  began  with  a  two  hours'  artillery  duel, 
in  which  the  Sikh  guns  were  the  more  powerful,  and  the  British 
heavy  guns  expended  their  ammunition.  Then  the  infantry 
advanced  with  the  bayonet,  and  after  a  fierce  struggle  took  the 
Sikh  entrenchments.  The  Sikh  losses  were  estimated  at  from 
5000  to  8000.    This  battle  ended  the  first  Sikh  War. 

SOBRIQUET,  a  nickname  or  a  fancy  name,  usually  a  familiar 
name  given  by  others  as  distinct  from  a  "  pseudonym  "  assumed 
as  a  disguise.  Two  cariy  variants  are  found,  sotbriquet  and 
soHbriquet;  the  latter  form  is  still  often  used,  though  it  is  not 


the  cofrrect  modem  French  q>elling.  The  first  form  suggests  a 
derivation  from  s<4,  foolish,  and  briquetj  a  French  adaptation  oi 
Ital.  brickeUc,  diminutive  of  briuo,  ass,  knave,  possibly  connected 
with.  brkcctUf  rogue,  which  is  supposed  to  be  a  derivative  of 
Ger.  breckeHt  to  break;  but  Skeat  considers  this  spelling  to  be 
due  to  popular  etymology,  and  the  real  origin  is  to  be  sought 
in  the  form  soubriquet.  Littr£  gives  an  early  14th  century 
soubshriqu^  as  meaning  a  "  chuck  under  the  chin,"  and  this  would 
be  derivied  from  soubs^  mod.  sous  (Lat.  sub)^  under,  and  briquet 
or  brufihel,  the  brisket,  or  lower  part  of  the  throat. 

SOCAGE,  a  free  tenement  held  in  fee  simple  by  services 
of  an  economic  kind,  such  as  the  payment  of  rent  or  the  perform- 
ance of  some  agricultural  work,  was  termed  in  medieval  Engli^ 
law  a  socage  tenement.  In  a  borough  a  similar  holding  was 
called  a  burgage  tenement.  Medieval  law  books  derived  the 
term  from  socus,  ploughshare,  and  took  it  to  denote  primarily 
agricultural  work.  This  is  dearly  a  misconception.  The  term 
is  derived  from  O.  Eng.  soc,  which  means  primarily  suit,  but 
can  also  signify  jurisdiction  and  a  franchise  district.  Historically 
two  principal  periods  may  be  distinguished  in  the  evolution  of 
the  tenure.  At  the  dose  of  the  Anglo-Saxon  epoch  we  find  a 
group  of  freemen  differentiated  from  the  ordinary  ceor}s  because 
of  their  greater  independence  and  better  personal  standing. 
They  are  classified  as  sokemen  in  exposition  to  the  viUani  in 
Domesday  Book,  and  are  chiefly  to  be  found  in  the  Danelaw 
and  in  East  Angiia.  There  can  hardly  be  a  doubt  that  previously 
most  of  the  Saxon  ceorls  in  other  parts  of  England  enj<qred  a 
similar  condition.  In  consequence  of  the  Norman  Conquest 
and  of  the  formation  of  the  common  law  the  tenure  was  devdoped 
into  the  lowest  form  of  freehold.  Legal  protection  in  the  public 
courts  for  the  tenure  and  services  deemed  certain,  appear  as 
its  characteristic  feature  in  contrast  to  villainage.  Certainty 
and  legal  protection  were  so  essential  that  even  villain  holdings 
were  treated  as  villain  socage 'When  legal  protection  was  obtainable 
for  it,  as  was  actually  the  case  with  the  peasants  on  Andent 
demesne  who  could  sue  their  lords  by  the  little  writ  of  rigjit 
and  the  Monstraverunt,  The  Old  English  origins  of  the  tenure 
are  still  apparent  even  at  this  time  in  the  shape  of  some  ct  its 
inddents,  especially  in  the  absence  of  .feudal  wardship  and 
marriage.  Minors  inheriting  socage  come  under  the  guardianship 
not  of  the  lord  but  of  the  nearest  male  rdative  not  entitled  to 
succession.  An  heiress  in  socage  was  free  to  contract  marriage 
without  the  interference  of  the  lord.  Customs  of  succession  were 
also  peculiar  in  many  cases  of  socage  tenure,  and  the  feudal  rule 
of  primogeniture  was  not  generally  enforced.  Commutation, 
the  enfranchisement  of  copyholds,  and  the  abolition  of  military 
tenures  in  the  reign  of  Charies  II.  led  to  a  gradual  absorption 
of  socage  in  the  general  dass  of  freehold  tenures. 

See  Pollock  and  Maitland,  History  of  English  Law,  L  971  ff.; 
F.  W.  Maitland,  Domesday  Book  and  eeyomlf(>6  ff. ;  P.  Vinogradoff. 
Villainage  in  England,  113  ff..  196 ff.;  English  Society  in  the  iili 
Century,  431  ff.  (P.  Vl) 

SOCIAL  CONTRACT,  in  political  phOosophy,  a  term  applied  to 
the  theory  of  the  origin  of  sodety  associated  chiefly  with  the 
names  of  Hobbes,  Locke  and  Rousseau,  though  it  can  be  traced 
back  to  the  Greek  Sophists.  According  to  Hobbes  {Leviatkan), 
men  lived  originally  in  a  state  of  nature  in  which  there  were 
no  recognized  criteria  of  right  and  wrong,  no  distinction  of 
meum  and  luum.  Each  person  took  for  himself  all  that  he  could ; 
man's  life  was  "solitary,  poor,  nasty,  brutish  and  short." 
The  state  of  nature  was  therefore  a  state  of  war,  which  was  ended 
by  men  agreeing  to  give  their  liberty  into  the  hands  of  a  sovereign, 
who  thenceforward  was  absolute.  Locke  (  Treatise  on  Govemmeni} 
differed  from  Hobbes  in  so  far  as  he  described  the  pre-sodal 
state  as  one  of  freedom,  and  held  that  private  property  must 
have  been  recognized,  though  there  was  no  security.  Rousseau 
{Control  social)  hdd  that  in  the  pre-sodal  state  man  was  unwar- 
like  and  even  timid.  Laws  resulted  from  the  combination  of 
men  who  agreed  for  mutual  protection  to  surrender  individual 
freedom  of  action.  Government  must  therefore  rest  on  the 
consent  of  the  governed,  the  volonU  gtnirale.  Though  it  is 
quite  obvious  that  the  theory  of  a  social  contract  (or  compact. 
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as  it  n  also  called)  oootains  a  oonaidoable  dement  &f  truth — 
that  loose  associations  for  mutual  protection  preceded  any 
daborate  idea  or  structure  of  law,  and  that  government  cannot 
be  baaed  exclusively  on  force— ^et  it  is  open  to  the  equally 
obvious  objection  that  the  very  idea  of  contract  bdongs  to  a 
more  advanced  stage  in  human  development  than  the  hypotheisis 
itsdf  demands.  Thus  the  doctrine,  yielding  as  a  definite  theory 
of  the  origin  of  sodety  to  the  evidence  of  history  and  anthrop- 
ology, becomes  interesting  primarily  as  revolt  against  medieval 
aiKi  theocratic  theories  of  the  state. 

SOdAUSM •  a  term  loosely  formed  from  the  Latin  adjective 
socialis  {sociuSy  a  comrade),  and  first  used  of  certain  doctrines  of 
Robert  Owen  (^.v.).  "  Socialist "  occurs  in  a  discussion  between 
Robert  Owen  and  the  Rev.  J.  H.  Roebuck  at  Manchester  (publ. 
Heywood,  Manchester,  1837),  pp.  37, 133.  From  the  context  it 
aeons  a  nickname.  But  the  title  "  Owenist "  was  disliked  by 
many  supporters  (see  Co-operaUve  Magaane,  1826,  p.  a8)  and. 
"  Co-operator  "  was  acquiring  a  different  sense.  Tlie  new  term 
was  used  in  1838-  in  France  (by  Pierre  Leroux),  and  figures  in 
1840  in  Reybaud's  SocialisUs  modtmes. 

Definiium. — ^Socialism  is  that  policy  or  theory  which  aims  at 
securing  by  the  action  of  the  central  democratic  authority  a 
betttf  distribution,  and  in  due  subordination  thereunto  a  better 
production,  of  wealth  than  now  prevails. 

This  definition  may  not  entirely  cover  the  andent  And  medieval 
theories  to  which  the  name  has  been  given  by  modem  writers 
(see  also  Anarchism,  Coumxtnism,  C(M>pesatton).  It  hardly 
covers  the  schemes  of  Robert  Owtn  himself.  But  just  as 
chemistry  is  not  alch^ny,  or  astronomy  astrdogy,  modem 
socialism  is  not  to  be  fdentified  with  Utopian  fandes,  and  need 
not  be  so  defined  as  to  embrace  them.  For  a  like  reason  it  need 
not  be  10  defined  as  to  indude  every  tenet  of  leading  sodalistic 
writers.  We  must  disentangle  their  socialism  from  what  is 
superadded  to  it  and  not  involved  in  the  sodalistic  idea. 

The  word  began  in  the  days  of  Owen;  but,  as  there  were 
utifitarians  before  MiU  made  the  name  current,  so  there  were 
socialists  before  Owen.  Socialism,  as  a  policy,  begins  with  the 
beginnings  of  politics.  As  a  theory,  it  begins  whenever  the  state 
h  perceived  to  have  a  distinct  office  from  other  factors  in  the 
order  of  sodety,  and  that  office  is  so  magnified  that  the  whole 
or  main  diarge  of  the  economic  resources  of  the  people  is  assigned 
to  the  state,  whether  for  production  or  for  distribution.  Tliere 
was  anarchism  among  the  Cyrenaics  and  Cynics.  Phaleas  of 
ChaI<»don  was  a  communist.  There  is  state  socialism  in  the 
Republic  of  Plato,  and  much  remains  in  the  Laws.  It  is  true 
that  in  those  days  sodety  and  state  are  not  dearly  distinguished. 
When  Aristotle  tells  us  that  "  man  is  by  nature  a  political 
animal "  {Politics,  L  x),  the  adjective  is  ambiguous.  But  the 
individual  and  the  state  are  not  confused;  they  are  even,  by  the 
Cynics,  too  far  separated. 

State  and  individual  were  also  well  apart  in  Rome,  under  the 
Roman  system  of  legal  rights — public,  private,  real,  and  personal. 
There  were  sodalistic  measures  in  Rome,  panis  ei  circenses; 
and  there  were  agrarian,  to  say  nothing  of  usury  laws.  But  trade 
and  industry  were  not  usually  r^arded  as  worthy  subjects  for 
the  state  and  the  statesman  to  touch  at  all.  There  are  instances 
of  muudpal  sodallsm  in  Italy  and  the  provinces  under  the 
Roman  Empire  (S.  Dill,  Roman  Sodety  from  Nero  to  Marcus 
Awdiau,  1905,  pp.  2x8,  220,  222).  In  the  middle  ages  feudalism 
was  more  akin  to  patemal  government  than  to  individualism; 
bat  it  was,  politically,  too  undemocratic  to  approach  a  tme 
socialism,  (hi  its  decadence  something  like  a  de  facto  munidpal 
socialism  made  its  appearance.  The  gilds  of  the  great  dties, 
imperium  in  imperio,  regulated  production  and  inddentally 
distribution.  They  did  not  prevent  the  existence  of  millionaires 
like  the  Fuggeis,  but  th^  brought  even  these  rich  men  under 
their  rules.  The  equality  was  greater  than  the  liberty,  though 
ndther  was  complete,  to  modem  notions. 

With  the  breaking  up  of  the  gilds  came  what  is  commonly 
called  individualism.  Thenceforward  over  against  the  control- 
ling government  of  the  monarch  or  the  commonwealth  was  to 
stand  the  oommerdal  competition  of  free  individuals.  It  is  one 
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of  our  modem  problems  to  determine  whether  this  individualism 
is  doomed  or  not.  It  has  never  existed  pure  and  unmixed. 
Between  the  time  of  the  gilds  and  the  time  of  the  trade  unions 
lies  the  tim^  tey  in  En^and  in  the  x6th  and  17th  centuries, 
when  there  were  enterprising  trade  and  bu^  industry,  with 
enough  of  power  surviving  in  the  old  organizations  to  prevent 
absolute  anarchy.  As  invention  followed  invention  in  the  i8th 
century,  industry  changed  its  form  and  became  great  instead  of 
smalL  That  is  to  say,  it  tended  to  become  more  and  more  an 
affair  of  large  capital  and  large  workshops,  and,  instead  of  the 
industrial  individualism  of  small  masters  and  independent 
"  manufacturers,"  who  were  stQl  "  hand  "  -workers,  there  was 
appearing  the  industrial  collectivism  of  the  factory  system, 
where  manufacture  was  nothing  without  its  machinery,  its 
colossal  division  of  labour  and  its  strict  technical  disdpline  and 
drill.  There  was  a  short  period  in  England  when  employers  were 
allowed  to  draw  advantage  from  the  change  without  any  hind- 
rance from  the  state.  But  in  no  greater  time  than  one  generation 
the  regiilation  of  factories  began,  the  period  of  anarchy  ended, 
and  the  commerdal  competition  of  free  individuals  began  to  be 
surroimded  with  safeguards,  more  or  less  effective. 

Modem  socialism,  as  defined  above,  is  (a)  opposed  to  the 
policy  of  laissohfaire,  which  aims  at  the  least  possible  inter- 
ference with  industrial  competition  between  private  persons  or 
groups  of  persons,  and  {h)  suspldous  of  a  policy  of  mere  regula- 
tion, which  aims  at  dose  surveillance  and  control  of  the  pro- 
ceedings of  industrial  competitors,  but  would  avoid  direct 
initiaitive  in  production  and  direct  attempts  to  levd  the  in- 
equalities of  wealth.  The  leading  idea  of  the  socialist  is  to 
convert  into  general  benefit  what  is  now  the  gain  of  a  few.  He 
shares  this  idea  with  the  anarchist,  the  podtivist,  the  co-opoator 
and  other  reformers;  but,  unlike  them,  to  secure  his  end  be 
would  employ  the  compulsory  powers  of  the  sovereign  state, 
or  the  powers  of  the  munidpality  ddegated  by  the  sovereign. 
In  the  former  case  we  have  state  socialism,  in  the  latter  munidpal. 
Where  there  is  direction  or  diversion  of  industry  by  the  public 
force  mainly  for  the  benefit  of  a  few,  this  is  hardly  socialism. 
It  employs  the  same  machinery,  the  public  force;  and  it  secures 
a  revenue  which  may  possibly  be  used  for  the  general  benefit, 
as  in  the  case  of  protective  duties.  But  in  such  cases  the  general 
benefit  is  only  a  possible  inddent.  So  far  (for  example)  aa 
protection  succeeds  ip  keeping  out  the  foreign  competitors,  the 
main  result  is  the  assured  g^  or  prevented  loss  of  a  few  among 
the  dtizens.  Socialism  by  intention  and  definition  would  secure 
benefits  not  for  a  few,  a  minority,  or  even  a  majority,  but  for  all 
dtizens.  Communism  has  the  same  end  in  view;  and  sodalism 
and  communism  (^.9.)  are  often  confused  in  popular  thought. 
But  the  communist  need  not  be  a  socialist;  he  may  be  an  anarchist, 
an  opponent  of  all  government;  while  the  sodalist  need  not 
,  be  a  communist.  The  sodalists  of  the  aoth  century  rardy,  if 
ever,  demand  that  all  wealth  be  bdd  in  common^  but  only  that 
the  land,  and  the  large  workshops,  and  the  materials  and  means  of 
production  on  a  large  scale  ^all  be  owned  by  the  state,  or  its 
delegate  the  municipality.  The  despotism  of  gilds  would  not 
now  be  tolerated.  The  strictest  public  regulation  of  trade  and 
industry  will  probably  continue  to  be  that  of  the  state,  rather 
than  of  the  municipality,  for  local  rules  can  be  evaded  by  migra- 
tion, the  state's  only  by  emigration.  But  the  smaller  bodies  are 
likely  to  display  more  adventurous  initiative;  and  it  is  significant 
that  they  appear  in  the  imaginatk>n  nearor  to  the  individual  than 
the  state  even  of  a  small  people  can  ever  appear  to  its  own 
dtizens.  Yet  it  is  not  the  smallest  unit,  the  parish,  that  has 
shown  most  activity  in  England,  but  the  county,  a  unit  arith: 
metically  nearer  to  the  state  than  to  the  individuaL 

It  might  be  plausibly  axgued  that  the  movement  of  modem 
events  has  been  rather  towards  a  kind  of  anarchism  (q.v.)  than  a 
kind  of  sodalism,  if  it  were  not  for  the  element  of  compulsion 
(quite  contrary  to  anarchism).  Even  the  English  poor  law, 
universally  called  socialistic,  is  administered  locally  and  the 
degree  of  socialism  varies  with  the  parishes.  When  the  state's 
regulation  went  further  and  further  in  a  succession  of  Irish  Land 
Acts  (1870,  1881,  1903),  it  assumed  a  sodalistic  character;  the 
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face  of  agricultural  Indnstiy  was  transformed  for  the  benefit  of 
the  majority,  if  hardly  of  the  whole,  by  the  action  of  the  state. 
But  the  result  has  been  a  state-aided  individualism.  The 
attempt  to  transform  all  industries  by  protection  has  not  been 
made  by  the  English  state  in  these  days.  It  remains  broadly 
true  that,  since  the  English  state  became  more  democratic 
(Reform  Acts  of  1832, 1867, 1884),  its  socialism  has  become  more 
and  more  of  the  municipal  character.  The  end  in  view  having 
njore  to  do  with  economics  than  with  politics,  it  mattered  little 
theoretically  whether  the  power  exercised  was  that  of  the  central 
authority  acting  directly  or  the  delegated  power  in  the  hands  of 
the  smaller  public  bodies. 

This  has  been  the  course  of  events  in  England  with  little 
conscious  theory  or  principle  on  the  part  of  the  people  or  even  of 
its  leaders.  It  is  certainly  a  partial  fulfilment  of  the  aspirations 
of  those  whose  theory  or  principle  is  socialism.  The  tnost 
important  form  of  modem  socialism,  which  may  be  called  for 
convenience  "social  democratic"  socialism,  is  founded  on 
economic  theory  more  or  less  deariy  understood;  it  is  therefore 
often  described  as  economic  or  scientific  socialism.  Many  men 
have  become  socialists  less  from  logic  than  from  sympathy  with 
suffering.  Qut  modem  socialism  without  disowning  sentiment 
knows  the  need  of  facts  and  sound  reasoning  better  than  its 
predecessors,  whom  it  calls  Utopian.  While  among  dvilized 
peoples  the  suffering  has  on  the  whole  grown  less,  the  influence  of 
socialism  has  grown  greater;  and  this  is  largdy  owing  to  the 
efforts  made  by  the  best  socialists  to  reason  faithfully  and 
collect  facts  honestly.  The  remarkable  extension  of  socialism 
in  Germany  may  be  traced  in  great  part  to  the  special  circum- 
stances which  have  made  social  democracy  the  chief  effective 
organizer  of  working  men  in  that  coimtry.  But  modem  socialism 
is  not  apurelyGermian  product.  To  scientific  socialism  England, 
France  and  Germany  have  all  made  contribution. 
:  Its  theoretical  basis  came,  in  two  curiously  different  wayir, 
f  ron^  practical  England.  The  idea  that  the  imderpaid  labour  of 
the  poor  is  the  main  source  of  the  wealth  of  the  rich  is  to  be  found 
not  only  in  Godwin  and  Ow«i  but  in  the  minor  English  land- 
reformers  and  revolutionary  writers  of  the  x8th  and  early  zgth 
centuries,  such  as  T.  Spence,  W.  Ogilvie,  T.  Hodgskin,  S.  Read, 
W.  Thompson.  The  positions  of  Ricardo  that  value  is  due  to 
labour  and  that  profits  vary  inversely  as  wages  were  taken  by 
Marx  (without  Ricardo's  modifications)  as  established  doctrines 
of  orthodox  political  economy.  It  was  declared  to  be  a  scientific 
truth  that  under  modem  industrial  conditions  the  "exploita- 
tion "  of  the  labourer  is  inevitable.  In  the  theory  of  rent  the 
exploitation  of  the  tenant  by  the  landlord  was  already  admitted 
by  most  economists.  It  was  for  the  socialists  to  show  that  the 
salvation  both  of  tenant  and  labourer  lay  in  the  hands  of  the 
central  authority,  acting  as  the  socialists  would  have  it  act. 

France  had  been  prepared  for  socialism  by  St  Simon  and 
Fourier.  The  revolutions  of  1830  and  1848,  though  on  the  whole 
unsuccessful  in  directly  organizing  labour,  made  socialistic  ideas 
circulate  widely  in  Europe.  Men  began  to  conceive  of  a  political 
revolution  which  should  be  also  a  social  revolution,  or  of  a  social 
and  industrial  revolution  which  should  be  also  political.  We 
may  say  broadly  that  the  socialism  of  1910  was  either  inspired 
by  the  ideas  of  that  time  or  is  coloured  by  them.  Modem 
scientific  socialism  was  thus  about  fifty  years  old  towards  the 
end  of  the  first  decade  of  the  aoth  century.  It  would  have  little 
claim  to  be  scientific  if  it  had  undergone  no  change  in  that  time; 
but  the  change  was  not  greater  than  the  diange  in  orthodox 
economic  doctrine,  which  indeed  it  had  followed. 

Its  adherents  may  be  classified  (x)  according  to  theory  and 
(3)  according  to  poUcy,  though,  as  scientific  socialism  is  really 
both  theory  and  policy,  being  a  political  claim  founded  on  an 
economic  argument,  the  distinction  is  sometimes  a  matter  of 
emphasis. 

There  are  theorists  who  find  the  exploitation  of  the  tenant 
by  the  landlord  to  be  the  main  evil  whether  it  involves  the 
degradation  of  the  labourer  or  not.  As  some  theologians  confine 
their  criticism  to  the  Old  TesUment,  so  Henry  George  and 
Professor  A.  Loria,  shunning  the  name  of  socialist,  would  not 


directly  attack  the  system  of  modem  large  capitals  but  the 
appropriation  of  land.  The  social-democrat  attacks  both.  He 
dther  takes  Marx  as  guide,  or,  allowing  Marx  to  be  vulnerable, 
he  stands  on  received  economic  doctrines  with  the  additicm  of  a 
political  theory.  He  may  himself  rest  content  with  the  natiooal- 
izing  of  the  means  of  production  or  he  may  tend  towards 
communism. 

In  policy  there  is  a  difference  between  those  scientific  socialists 
who  admit  of  no  compromise  with  the  existing  order  and  the 
other  scientific  socialists  who  are  willing  to  work  with  the  existing 
order.  The  straitest  sect  would  keep  quite  aloof  from  ordinary 
politics.  The  first  step  towards  compromise  is  to  allow  the 
formation  of  a  socialistic  party  in  the  legislature,  bearing  a 
protest  against  all  other  existing  parties.  This  is  the  nile  on 
the  continent  of  Europe.  The  next  step  is  to  aUow  members 
of  the  party  to  be  also  members  of  other  existing  political 
parties;  this  is  common  in  England  and  her  colonies.  The 
political  history  of  sdentific  socialism  Is  to  a  large  extent  the 
history  of  its  attempts  to  avoid,  to  effect  and  to  utilize  the 
compromise. 

There  is,  of  course,  a  large  body  o.f  sodalists  outside  any  organ-, 
ization.  Partly  from  the  teachings  of  socialists  and  partly  fitMn 
literary  descriptions  of  the  aims  and  reasons  of  sodalism,  there 
are  multitudes  who  think  socialistically  without  defining  their 
own  position  with  the  exactness  of  the  sdentific  socudist.  It 
is  often  these  amateurs  who  fall  readily  into  Uu^ias  and  who 
confound  the  boundaries  betweoi  socialism  and  mmmnnism 
This  is  done  for  example  by  such  writers  as  H.  G.  Wdls  and 
Upton  Sinclair.  The  temptation  is  evident.  The  borderland 
between  laige  production  and  small  may  be  sometimes  debate- 
able;  and,  as  soon  as  the  socialistic  nationalizing  of  larg^ 
production  is  extended  to  small,  the  way  is  open  to  tlie  Utopias 
of  communism.  Communism  is  an  idea  far  more  Utopian  than 
socialism.  Like  the  idea  of  a  kingdom  of  heaven  or  a  millennium, 
it  springs  often  from  a  spiritual  enthusiasm  that  feds  sure  of 
its  end  and,  at  first  at  least,  recks  little  of  the  means. 

The  enthusiasm  may  spring  from  a  real  convei^on  of  the 
sort  described  in  the  Republic  of  Plato  (vii.  516).  Even  sdentific 
socialism,  depending  theoretically  on  dose  adherence  to  economic 
prindples,  depends  practically  on  this  conversion.  It  is  as  with 
Christianity,  which  depends  on  its  theology  but  also  on  its 
change  of  heart;  tOl  we  have  refuted  both  we  have  not  refuted 
Christianity.  So  a  change  of  heart,  which  is  also  a  change  of 
view,  is  to  socialism,  as  a  religion,  what  economic  and  political 
theory  is  to  it  as  a  creed.  All  that  is  best  in  anarchism  shares 
this  spiritual  feature  with  socialism.  It  is  of  a  higher  type  than 
the  human  sympathy  which  went  with  Utopian  socialism, 
it  indudes  that  sympathy  and  more.  It  requires  a  mental 
somersault  of  the  kind  taken  by  Hegd's  metaphysician  and 
(analogically)  by  Dante  at  the  earth's  centre.  The  observer 
begins  to  see  the  world  of  men  all  over  again,  throwing  from  him 
all  the  prejudice  of  his  class  and  abstracting  from  all  classes. 
This  abstraction  may  be  less  hard  for  those  who  belong  to  a 
class  that  has  little,  than  for  those  of  a  dass  that  has  much,  as 
religious  conversion  is  hdd  to  be  easier  for  the  poor.  But  it  b 
not  really  easy  for  any.  The  observer  tries  to  conceive  what 
is  at  bottom  the  difference  between  rich  and  poor.  Casuists 
can  show  that  the  line  is  a  vanishing  one,  and  that  there  are 
large  groups  of  cases  where  the  distinction  is  unsubstantial. 
Such  borderlands  are  still  the  ^)orting  ground  of  economists 
and  philosophers  and  biologists.  We  could  hardly  contend, 
however,  that  no  distinctions  are  tme  which  break  down  at  the 
border.  It  seems  unsafe  to  say  there  is  no  war  of  classes,  because 
at  their  nearest  extremities  the  dasses  pass  into  each  other. 
At  the  utmost  we  might  infer  that  the  best  way  to  bring  the  war 
to  an  end  was  to  crowd  the  nearest  extremities.  At  present, 
taking  the  contrast  not  at  its  least  or  greatest  but  at  its  mean, 
we  find  it  no  fancy.  The  features  that  make  the  lower  as 
distinguished  from  the  higher  are  of  different  quality  and  kind, 
not  merely  of  amount.  They  are  described  perhaps  most  fully 
by  Tolstoy  in  Que  faire  f ,  but  they  are  brought  to  the  ken  of 
every  one  of  the  rich  who  can  overhear  the  daily  talk  of  the  poor. 
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c&ter  into  thdr  dafly  cares  and  pot  himself  in  their  place.  If 
he  makes  the  somersault  and  is  "  converted,"  all  the  little  and 
great  prhrDeges  of  the  rich  seem  now  to  have  as  many  presump- 
tions against  them  as  were  before  in  their  favour.  Why  should 
be  have  so  much  comf6rt  and  they  so  little?  why  shotidd  he  be 
secure  when  they  live  from  hand  to  mouth?  why  should  art  and 
science  and  refinement  be  thrown  in  his  own  way  and  be  hardly 
within  their  reach  at  sli?  Such  and  similar  ponderings  are  not 
fair  from  a  revolt  against  inequality,  whether  the  revolt  takes 
the  shape  of  anarchism  or  of  socialism.  It  carries  us  beyond 
the  paternal  socialism  of  Carlyle  and  Ruskin  or  even  of  the 
author  of  SyUl,  relying  as  Disraeli  did  on  the  '*  proud  control " 
ci  the  eld  English  state,  which  was  occasionally  and  spasmodic- 
ally caostnictive  as  well  as  controlling,  but  was  always  actuated 
by  a  feeling  like  that  of  a  chief  to  his  clansmen.  The  exponents 
oC  paternal  socialism  have  no  clear  consciousness  of  the  change 
in  the  state  itself.  They  think  they  can  still  use  the  old.  tools. 
They  see  that  the  people  have  changed,  but  they  do  not  see  that 
if  the  past  cannot  be  revived  for  a  people  neither  can  it  be 
revived  for  a  state.  The  idea  of  lord^p  (as  distin{i;uished  from 
leadership)  is  becoming  intolerable;  and  this  restiveness  may 
contain  a  safeguard  against  one  of  the  worst  risks  of  socialism, 
bureaucracy.  Before  the  governing  bureaucracy  had  destroyed 
all  originality  and  eccentricity,  the  sovereign  people  would  have 
discovered  for  itself  that  "  tyranny  is  a  poor  provider." 

Creai  Britain. — In  England  a  certain  academic  interest  in 
fpTMilUm  was  created  by  Mill's  discussions  on  the  subject  in  his 
FoUiieai  Economy  (1848)  and  a  more  practical  interest  by  the 
appearance  of  the  Christian  Socialists.  "  The  red  fool-fury  of 
the  Seine  "  caused  prejudice  even  against  such  harmless  en- 
thnsiasta.  The  People's  Charter  (in  the  'thirties)  had  no  socialistic 
ckmestlnit.  Socialism  first  showed  signs  of  becoming  a  popular 
Bovcmcnt  in  England  after  the  lecturing  tour  of  Henry  George 
(188Z-1883)  in  advocacy  of  the  nationalizing  o£  the  land.  About 
that  very  Ume  (1880)  the  Democratic  (afterwards  in  1883  the 
Social  Democratic)  Federation  was  formed  by  advocates  of  the 
whole  socialistic  programme.  A  secession  took  place  in  1884 
when  WHUam  Morris,  H.  M.  Hyndman  and  Belfort  Baz  founded 
the  Socialist  League.  William  Morris  parted  company  with 
the  league  in  1890,  and  seems  to  have  become  more  anardiist 
than  socklist.  Edward  Bellamy's  Looking  Backward ,  {1SS7) 
nuule  some  impression  -among  intellectual  people  in  England, 
bat  Robert  Blatchford's  Merrie  England  (1894)  made  much 
mofe  way  amongst  the  multitude,  followed  up  as  it  was  by  his 
newspaper  the  Clarion.  There  were  still  few  signs  of  a  strong 
party.  The  first  members  of  the  Fabian  Society  (1888)  were  by 
ilffiiiitfffii  opportunists,  and  though  the  Fabian  Essays  (1889) 
were  tiwf********  they  were  the  declarations  of  men  willing  to  use 
tbe  ordinary  political  machinery  and  accept  reforms  in  the 
ptcsent  that  oiight  point  to  a  sodalistic  solution  in  the  very  far 
ilh^^fK*  Most  of  the  Fabians  became  hard-working  radicals 
of  tbe  old  type,  with  general  approval.  England  does  not  love 
even  tbe  i|)pearance  of  a  revolution  Nevertheless  a  change  has 
oone  over  the  spirit  of  Enc^  policies  in  the  direction  desired 
by  tATfp^***yi  though  hardly  through  any  efforts  of  theirs.  The 
thMt^  was  predicted  by  Herbert  Spencer  in  i860  {Westm,  Ret. 
Apdl)  some  years  before  household  suffrage  (1867).  In  The 
Mam  mmu  the  StaU  (1885)  he  demonstrates  that  liberal  legisla- 
tion wfaicb  once  meant  the  removal  of  obstacles  now  meant  the 
of  the  individual.  Though  a  large  part  of  the  coercive 
edomeiated  by  Spencer  are  rather  regulation  than 
■iiiijiiuiii^  imdottbtedly  there  is  here  and  there  a  sodalistic 
pcwisioo.  TlxMDas  HOI  Green's  dictum,  "  It  Is  the  business 
of  tbe  State  to  maintflm  the  conditions  without  which  a  free 
oC  tbe  human  faculties  is  impossible  "  {Liberal  LetisloHon 
ef  Coniraa,  1881),  did  not  in  appearance  go  much 
further  than  Herbert  Spencer's  that  "  it  id  a  vital  requirement 
for  aodety  and  for  the  individual  to  recognize  and  enforce  the 
coafitloas  to  a  norma]  social  life  "  {The  Man  versus  the  StaU, 
p.  los);  bat  the  former  saw  clearly  that  the  policy  of  the  future 
matt  90  beyond  mere  regulation.  Too  much  importance  has 
been  attadicd  to  «  saying  of  Sir  William  Harcourt  in  1888, 


"  We  are  all  Sodaliats  now."  He  meant  no  more  than  that  we 
are  all  social  reformers  who  will  use  the  aid  of  tbe  state  without 
scruple  if  it  seems  necessary.  He  did  not  mean  that  the  English 
people  had  adopted  a  general  principle  of  socialism.  Except 
in  the  case  of  free  trade,  it  is  hard  to  discover  a  general  principle 
in  English  politics.  The  EngUsh  people  judge  each  case  on  the 
merits,  and  as  if  no  general  principle  ever  affected  the  merits. 
Regulation  and  not  initiative  is  the  prevailing  feature  of  the 
action  of  govenmient  even  now.  The  railways  are  still  in  private 
hands.  The  state  railways,  canals  and  forests  of  India,  though 
John  Morley  (afterwards  Viscount  Morley)  **  made  a  present 
of  them  to  the  Socialists"  (House  of  Commons,  soth  July 
1906),  are  the  public  works  of  a  modem  benevoloit  despotism, 
and  <to  not  go  very  far  beyond  those  of  its  ancient  prototype. 
They  are  the  works  not  ci  the  Indisn  but  <^  an  alien  demo- 
cracy. Contrariwise,  in  England  itself,  possessed  of  a  fair 
measure  of  self-government,  oown  lands,  government  dock- 
yards, army,  fleet,  post  office  were  in  eidstence  when  there 
was  no  thought  of  state  socialism;  they  are  not  modern  innova- 
tions but  time-honoured  institutions. 

The  same  is  true  of  a  great  part  of  municipal  sodalisnL  It 
existed  in  the  middle  of  the  19th  century,  and  Ho  local  community 
would  have  been  deterred  from  having  its  own  water-supply 
or  gas  works  by  any  fear  of  socialism.  The  fear  is  still  le» 
detonent  now;  and  we  have  seen  electric  lighting!  tramways, 
parks,  markets,  ferries,  light  railways,  baths  and  wash-houses, 
house  property,  river  steamers,  libraries,  docks,  oystJkr  beds, 
held  by  towns  like  Glasgow,  Birmingham,  Manchester,  Liverpool, 
Leeds,  Bradford,  Huddeiafield,  Colchester.  Sometimes  the 
management  is  economical,  s<»netime»  wasteful;  but  in  all 
cases  the  undertakings  have  been  supported  by  a  majority  who 
care  little  for  general  theory  and  everything  for  local  interests. 
The  "  unity  of  administration "  successfully  advocated  by 
Edwin  Chadwick  in  the  later  Victorian  period,  and  requiring 
"competition  for  the  field  but  not  in  the  field,"  H  not  inconsistent 
with  municipal  socialism.  This-  last  has  been  provided  with 
new  machinery  by  the  establishment  of  county  and  district 
councils  (1888),  parish  councils  (1894)  and,even  the  perhaps- 
otherwise-intended  metropolitan  boroo|^  oouncfls  (1899). 
Till  Z907,  when  the  progressive  party  in  the  London  County 
Coundl  were  heavily  <kfeated»  that  council  was  certainly  moving 
in  the  path  of  municipal  socialism.  But,  in  its  achievements 
as  distinguished  ixom  its  daims,  it  had  not  overtaken,  still 
less  surpiused,  Birmingham  or  Glasgow.  Munldpal  socialism  in 
Britain  finds  many  critics;  it  has  the  drawbacks  of  aU  democratic 
self-govenmient.  It  is  sotaietimes  wasteful;  but  it  is  sddom 
corrupt;  and  there  is  no  general  desire  for  a  return  to  a  less 
adventurous  policy.  In  the  country  districts  democracy  is  still 
imperfectly  oonsdous  of  its  own  power.  There  are  acts  on  the 
statute  txyok  that  would  well  equip  a  parodiial  socialism;  but 
sodalists  seem  to  be  able  to  do  little  more  than  accderate  slightly 
what  seems  to  be  the  inevitably  slow  pace  of  political  reform 
in  England.  Whether  the  extension  of  the  franchise  to  women 
will  quicken  the  rate  of  reform  is  uncertain. 

With  Vvery  allowance,  the  change  in  English  politics  has  been 
real,  and  it  has  been  due  in  a  great  measure  to  the  growth 
of  organization  among  woriung  men.  The  old  trade  unionism 
passed  out  of  its  dark  ages  by  the  aid  of  legislation  (in  1871), 
which  was  for  thirty  years  (till  the  Taff  Vale  decision  in  1901, 
tbe  older  visw  being  restored  by  the  Trades  Disputes  Act  1906) 
considered  to  give  to  the  trade  unions  the  advantages  of  a 
corporation  without  the  drawbacks.  At  the  same  time,  through 
a  better  law  of  small  partnerships  (Industrial  and  Provident 
Sodeties  Acts  1852,  1862,  1876),  the  cooperative  sodeties  were 
making  rapid  progress.  Compulsory  education  (1870)  increased 
the  intelligence  of  the  labouring  classes  and  therewith  their 
power  to  use  their  opportunities.  Labour  legislation,  removing 
truck,  making  inspection  and  regulation  of  factories  more 
stringent  (see  the  consolidating  Act  of  1878  and  the  Factory 
and  Workiihop  Act  1901)  and  providing  compensation  for 
acddents  (1906),  was  forwarded  by  both  political  parties.  This 
was  not  yMiq^'*"*  but  regulation.    The  old  unionists  were 
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radicals  of  the  tAd  type.  Not  so  the  unionists  who  came  first 
into  prominence  with  the  Dock  Strike  in  London  in  1889.  The 
way  had  been  prepared  by  demonstrations  of  the  unemployed 
in  1887  and  x888.  When  unionism  embraced  unskilled  labourers, 
and  at  the  same  time  pressed  on  the  federation  of  all  trades 
societies  and  their  joint  action,  when,  too,  in  the  trade  union 
congresses  the  intervention  of  the  state  was  repeatedly  claimed 
as  essential  to  the  success  not  only  of  an  eight  hours'  day  but 
of  such  socialistic  measures  as  nationalization  of  the  land,  it 
was  manifest  that  there  was  a  new  leaven  working.  The  larger 
the  numbers  included  in  the  trades  societies  the  more  their 
organization  was  bound  to  depart  from  that  of  the  mass  meeting, 
and  to  become  indirect  instead  of  direct  self-government, 
government  by  representatives,  and  more  and  more  by  specially 
trained  representatives.  This  was  a  tendency  towards  bureau- 
cracy, or  government  by  officials,  not  the  highest  type  of  popular 
government.  A  better  preparation  for  democratic  government 
has  been  given  by  the  co-operative  societies.  If  it  be  true  that 
under  a  coming  socialism  the  working  class  must  dominate, 
then  every  phase  of  organization  must  be  welcomed  which 
widens  their  experience  of  self-government,  more  especially 
in  the  handling  of  industrial  and  commercial  affairs.  'Hiis  last 
kind  of  education  has  been  well  given  by  00-operation,  though 
chiefly  through  capital  and  hired  labour  on  the  <Ad  pattern 
of  the  ordinary  employers.  Co-partnership  societies,  best 
exemplified  in  the  midland  districts  of  En^and,  are  more 
democratic;  but  their  numbers  are  few.  The  claims  of  the 
workman  are  somewhat  in  advance  of  his  education.  On  the 
other  hand  it  seems  impossible  in  England  to  secure  moderate 
concessions  without  extravagant  claims. 

Germany, — In  Germany  it  was  long  an  axiom  that  scJcialists 
must  leave  ordinary  politics  and  political  machinery  seveirely 
alone  as  an  evil  thing.  The  short  and  futile  struggle  for  constitu- 
tional liberty  in  1848-1849  had  driven  most  of  those  who  were 
"  thinking  socialistically  "  into  abandonment  of  political  reform 
and  into  plans  of  fundamental  change  amounting  to  revolution. 
Kail  Mario  (18x0-1865)  and  K.  J.  Rodbertus  {q.v.)  contented 
themselves  with  laborious  and  profound  studies  not  intended 
to  bear  immediate  fruit  in  practice.  Marx  and  Lassalle  were  not 
so  pacific  The  former  was  from  the  first  (see  his  Manifesto 
of  1847)  inclined  to  give  socialism  an  international  character, 
taking  also  no  pains  to  distinguish  it  from  communism.  Lassalle 
desired  it  for  lids  own  nation  firsL  Both  of  them  were  in  a  sense 
Hegelians.  From  Hegel  they  had  learned  that  the  world  of  men, 
like  the  world  of  things,  was  in  constant  process  of  development; 
but  unlike  Hegel  they  regarded  human  evolution  as  purely 
materialistic,  effected  always  by  a  struggle  between  dases  in 
society  for  the  outward  means  of  well-being.  Feudalism,  itself 
the  result  of  such  a  struggle,  had  given  place  to  the  rule  of  the 
middle  classes.  The  struggle  to-day  is  between  the  middle 
classes  and  the  working  classes.  At  present  those  who  do  not 
possess  capital  are  obliged  to  work  for  such  wages  as  will  keep  them 
alive,  and  the  gains  from  inventions  and  economics  are  secured  by 
the  employers  and  capitalists.  The  labourer  works  at  his  cost 
price,  which  is  "  the  socially  necessary  wages  of  subsistence  " 
(the  bare  necessaries  of  a  civilized  life);  but  he  produces  much 
more  than  his  cost,  and  the  surplus  due  to  his  "  unpaid  labour  " 
goes  to  the  employer  and  capitalist.  This  is  what  Lassalle  called 
the  "  brazen  law  of  wages,"  founded  on  Ricardo's  supposed 
doctrine  that  (a)  the  value  of  an  article  that  is  not  a  monopoly 
is  determined  by  its  cost  in  labour,  and  (6)  the  wages  of  labour 
tend  to  be  simply  the  necessaries  of  life.  The  tendency  of  the 
labouring  population  to  increase  beyond  the  means  of  steady 
employment  is  a  frequent  benefit  to  the  capitalists  in  the  periodic 
expansions  of  investment  and  enterprise,  arising  in  response  to 
new  inventions  and  discoveries.  Large  business  in  modem 
economy  swallows  up  small.  Not  only  the  independent  artisans 
and  workers  in  domestic  industries,  but  the  small  capitalists  and 
employers  who  cannot  afford  to  introduce  the  economies  and  sell 
at  the  low  prices  of  their  large  rivals  are  disappearing.  But 
the  growth  of  the  proletariat,  together  with  the  concentration  of 
business  into  fewer  hands  and  larger  companies,  will  cause  the 


downfall  of  the  present  system  of  industry.  The  proletariat 
will  realize  its  own  strength;  and  the  means  and  materials  of 
production  will  be  concentrated  finally  into  the  hands  of  the 
commonwealth  for  the  good  of  alL  This  revolution,  like  that 
which  overturned  feudalism,  is  simply  the  next  stage  of  an 
evolution  happening  without  human  will,  fatally  and  necessarily, 
by  virtue  of  the  conditions  under  which  wealth  is  produced  and 
shared  in  our  times. 

Such  was  in  substance  the  view  of  all  the  German  socialists 
of  the  last  half  of  the  xgth  century.  Even  Rodbertus  had 
advanced  a  claim  of  right  on  behalf  of  working  men  to  the  full 
produce  of  their  labour,  but  thought  the  times  not  ripe  for 
socialism.  The  others  made  no  such  reservations.  Lassalle 
planned  a  centralized  organization  of  workmen  led  by  a  dictator, 
and  called  on  the  government  of  Prussia  to  establish  from  the 
public  fimds  co-operative  associations  such  as  his  opponoit 
Schulze-Delitzsch  bad  hoped  to  plant  by  self  help.  His  socialism 
was  rather  national  thaji  universaL  Marx  looked  beyond  his 
own  nation.  He  founded  the  International  Union  of  Working 
Men  in  1864,  the  year  of  Lassalle's  tragic  death.  Before  the 
common  danger  of  police  prosecutions  and  persecution  the 
followers  of  Lassalle  and  Marx  were  united  at  the  <»ngress  of 
Gotha  in  1875.  The  name  social  democrats  had  crept  into  use 
about  X869  when  the  followers  of  Marx  founded  at  a  omgress  in 
Eisenach  the  social  democratic  working  men's  party.  The  party 
began  to  be  a  power  at  the  congress  of  Gotha.  It  is  a  power  now, 
but  its  doctrines  and  policy  have  undergone  some  change. 

The  last  quarter  of  the  xgth  century  witnessed  (x)  the  repressive 
laws  of  X878,  (3)  their  repeal  in  1890,  (3)  the  three  Iiisurance 
Laws  and  (4)  a  quickened  progress  of  German  induAzy  and 
wealth  during  thirty  years  of  peace  and  consolidation. 

Bismarck's  government,  alarmed  by  attempts  on  the  life 
of  the  emperor  and  by  the  increased  number  of  votes  given  to 
socialistic  candidates  for  the  reichstag,  procured  the  pa^ng  of 
the  Exceptional  Powers  Act  (Ausnahme  GtsOz)  in  X878.    The 
legislation  at  this  time  resembled  the  Six  Acts  of  X819  in  Eng^d. 
Combmed  action  and  open  utterance  in  Germany  became  almost 
impossible;  and  for  organs  of  the  press  the  social  democrats  had 
recourse  to  Ziirich.    Liebknecht  and  Bebel  could  still  raise  their 
voices  for  them  in  parliament,  for  Bismarck  failed  in  his  att«:mpt 
to  deprive  members  of  their  immunities  (March  1879).    But  the 
agitation  as  a  whole  was  driven  undcrgrouind;  and  it  speaks 
well  for  the  patience  and  self-control  of  the  people  that  1x0  wide> 
spread  excesses  followed.    The  declaration  of  the  Sodal  X>emo- 
cratic  congress  at  Wyden,  Switzerland,  in  1880,  that  their  aims 
should  be  furthered  "  by  every  means  "  instead  of  the  old  phrase 
"  by  every  lawful  means,"  was  a  natural  rejoinder  to  the  law 
that  deprived  them  of  the  lawful  means;  and  it  seems  to  have 
had  no  evil  consequences.    In  x88x  repression  was  so  far  relaxed 
that  trade  unions  were  allowed  to  recover  legal  standing.    In  1890 
the  reichstag  refused  to  renew  the  law  of  1878  for  a  fifth  period; 
and  finally  in  1899  it  repealed  the  law  forbidding  the  amalgama- 
tion of  workmen's  unions,  and  specially  aimed  at  the  new  social^ 
istic  unions,  the  natural  allies  of  the  social  democrats.    The 
vexatious   prosecutions    and    condemnations    for    MajestSts> 
beleidigung  {ik^e  niajesU)  following  1890  did  the  cause  more 
good  than  harm.    The  socialistic  voters  increased  from  437^438  in 
X873  to  X, 800,000 in  1894  and  2,130,000  in  1898,  while  the  elected 
members  increased  from  xa  in  X877  to  46  in  1894  and  56  in  1898. 
By  X903  the  voters  had  increased  4o  three  millions  and  in  the 
elections  of  February  1907  they  were  3,240,000.    The  socialists, 
however,  in  1907  found  themselves  represented  by  43  members 
as  against  79  in  1903.    The  reduced  representatioh  was  due  to  a 
combination  of  the  other  parties  against  them,  the  matteis  at 
issue  not  being  hidustrial  policy,  but  colonial  govenmient  and 
naval  expenditure.    The  increase  in  the  number  of  voters  remains 
a  proof  that  the  power  of  the  party  in  Germany  has  lather  in- 
creased  than  diminished.    In  X908  they  gtuned  seven  seats  in  the 
Prussian  Diet,  where  they  had  hitherto  been  unrepresoited. 
Yet "  remedial  measures  "  had  been  passed  which  were  intended 
to  make  socialism  unnecessary.     Bismarck,  who  admired  Lassalle 
and  had  no  scruples  about  the  intervention  of  the  state.  haH 
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planned  a  aeries  of  measores  for  the  iasniance  of  workmen 
against  sickness,  accidents  and  old  age,  measures  duly  carried  out 
in  i88j,  i884and  1891,  respectively.  The  socialists  not  unreason- 
ably regarded  the  government  as  their  convert.  They  could 
point  to  two  other  *'  unwilling  witnesses/'  the  Christian  Socialists 
and  the  "  Socialists  of  the  Chair." 

In  the  Protestant  parts  of  Germany  the  socialists  as  a  rule 
were  social  democrats,  in  the  Cathdic  as  a  rule  they  were  Christian 
Socialists.  As  early  as  1863  and  1864  Dt  D5Uinger  and  Bishop 
Kettder,  followed  by  CUion  Moufang^  had  represented  sodalistic 
sentiment  and  doctrine.  KHteler,  who  had  been  undfr  the 
influence  of  Lassalle,  had  hppes  that  the  church  would  make 
productive  associations  her  special  care.  Moufang  would  iiave 
depends!  more  on  the  state  than  on  the  chtixth.  All  wereawake 
to  the  evils  of  the  workmen's  position  as  described  by  the  social 
democrats,  and  they  were  anxious  that  the  Catholic  church 
shoukl  not  leave  the  core  of  the  evils  to  be  effected  without  her 
assistance.  Kettder  died  in  1877;  and  the  pope's  encyclical 
of  the  38th  of  December  1878  bore  no  trace  of  his  influence, 
mixing  up  as  it  did  socialists,  nihilists  and  communists  in  one 
common  condenmation.  The  encydical  De  condUume  opificUm 
of  tSgz  might  show  that  the  views  of  the  Christian  Socialists 
bad  penetrated  to  headquarters;  but  the  encyclical  on  Oiristian 
Democracy  of  xgoi  Qanuary)  betrays  no  sympathy  with  them. 
The  Protestant  church  in  Germany  has  been  hampered  by  fear  of 
offending  the  government;  but  it  contains  a  vigorous  if  tjny 
body  of  Christian  Sodslists.  Rudolf  Todti  a  country  past(vr> 
was  their  prophet.  His  book  on  Radical  Gtrmon  Socialism 
end  Ckristiam  Sociely  (X878)  led  Dr  St5cker,  the  court  chaplajn, 
to  found  an  assodaticMi  for"  Social  Reform  on  Christian  Prin- 
ciples." This  was  denounced  rather  unfairly  by  politicians  of  all 
ranb  as  an  oigafMzed  hypocrisy.  Its  influence  Was  shortlived. 
and  its  successor,  the  "Social  Monarchical  Union"  (1890),  shared 
the  unpopularity  of  StOcker,  its  founder.  Even  the  Sodalists  of 
the  Chair,  middle  class  Protestants  as  they  were,  "would,  have 
nothing  to  say  to  it,  but  preferred  to  go  a  way  of  their  own. 

From  the  year  1858  there  had  existed  a  league  of  economists  and 
statesmen  called  the  "economic  copgress"  {Volkswirtschajl' 
lidur  Kongress)t  a  kind  of  English  Cobden  Qub,  though  it  aimed 
chiefly  at  free  trade  among  all  sections  of  the  German  people  in 
particular.  After  the  Empire  its  work  seemed  finished;  and  a 
Dew  sodety  was  formed,  the  "  Union  for  a  Policy  of  Social 
Rdorm"  (Yerein  fUt  SocialpoliUk).  Professors  <}.  SchmoUer, 
W.  Roscher,  B.  Hildebrand,  A.  Wagner,  L.  J.  Brentano,  the 
statistician  E.  Engel  and  others  met  at  Halle  in  June  1872,  and 
a  meeting  of  their  supporters  followed  at  Eisenach  in  October  of 
that  year.  These  KatkederSocialisten  or  Socialists  of  the  Chair 
(academic  socialists)  agreed  with  the  social  democrats  in  recog- 
nizing the  existence  of  a  "  social  (lucstion,"  the  problem  how  to 
make  the  labourers'  condition  better.  To  the  old-fashioned 
economot  this  was  no  problem  for  the  legislature;  competition 
sohred  its  own  problems.  But,  while  the  social  democrats 
kcktd  for  social  revolution,  the  academic  sodalists  were  content 
to  vork  for  social  reform,  to  be  furthered  by  the  state.  The  state 
was,  to  than,  "  a  great  moral  institution  for  the  education  of 
the  race."  They  were  a  company  of  moderate  state  sodalists, 
rdying  on  the  state  and  the  state  as  it  then  was.  They  did  much 
gratuitous  service  to  the  government  in  the  preliminary  in- 
vestigations preceding  the  great  insurance  laws. 

The  German  people  were  made  a*  little  more  inclined  to  state 
socialism  than  before  by  the  effidency  displayed  by  the  bureau- 
cracy in  the  wars  of  x866  and  1870.  If  the  Insurance  Laws  are 
found  to  work  well,  this  inclination  may  be  confirmed,  and  the 
idea  of  a  revolution  may  fan  into  the  badiground.  The  attitude 
of  the  social  democratic  party  became  less  uncompromising  thah 
in  earlier  days.  Since  they  regained  their  liberty  in  1890,  their 
leaders  have  kept  them  wcU  in  hand.  Their  principal  journal 
YonoSrts  was  conducted  with  great  ability.  Their  agitation 
became  as  peaceful  as  that  of  trade  unionists  or  co-operators  in 
Eogbod.  They  ceased  to  denounce  the  churches.  They  tried 
to  gain  sympathy,  qalXc  fairly,  by  taking  up  the  cause  of  any 
distressed  workers,  or  even  ill-used  natives  in  colonies,  and  urging 


redress  from  the  state.  The  present  state  had  become  to  them 
almost  unconsciously  their  own  state,  a  means  of  removing  evils 
and  not  a  mere  evil  to  be  removed.  The  anarchists  had  been 
disowned  as  early  as  x  880.  The  extreme  socialists  who  demanded 
return  to  the  old  tactics  were  Cast  out  at  Erfurt  in  1891,  and 
became  **  Independent  Sodalists." 

The  controversy  between  friends  and  critics  of  socialism  still 
rages  in  learned  drdes,  producing  a  prodigious  quantity  of 
literature  year  by  ytai;  but  the  old  strictures  of  Treitschke  and 
Schiiffle  seem  now  to  have  lost  a  little  of  their  point.  Though 
the  programme  adopted  at  Gotha  in  1875  was  not  entirely  or  even 
seriously  altered,  the  parts  of  it  due  to  Lassalle  fell  into  the 
backgrotmd.  For  many  years  Marx  and  not  Lassalle  was  the 
great  authority  of  the  party.  Marx  died  in  1883,  but  remained 
an  orade  tUl  1894,  whoi  (just  before  his  own  death  in  1895) 
Engels  published  the  last  volume  of  his  friend's  book  on  capital. 
The  volume  was  expected  to  solve  certain  logical  diflScultics 
in  the  system.  Instc^  of  this,  it  caused  a  feeling  of  disappoint- 
ment, even  among  true  believers.  Many,  like  Bebel  and  Kautsky, 
kept  up  the  old  adoration  of  Marx;  but  many,  like  Eduard 
Bernstein,  rightly  fdt  that  to  give  up  Marx  is  not  to  give  up 
socialism,  any«Qbre  than  to  give  up  Genesis  is  to  give  up  theology. 
Bernstein  openly  proposed  in  congress  that  the  old  doctrines  and 
policy  of  the  party,  involving,  as  they  do  the  despair  of  reform 
and  insistence  on'  the  need  of  revolution,  should  be  dropped. 
He  had  not  carried  his  point  in  190S,  but  his  influence  seemed 
to  be  increasing.  The  death  of  Liebknccht  (August  1900)  re- 
moved from  the  ranks  of  the  social  democrats  one  of  their  roost 
heroic  figures,  but  also  one  of  the  strongest  opponents  of  such  a 
change  of  front.  Yet  Liebknecht  himself  had  made  concessions. 
It  was  impossible  for  a  man  of  his  shrewdness  to  close  his  eyes 
to  what  the  state  had  done  for  the  German  workman.  It  was 
impossible,  too,  to  ignore  the  progress  that  Germany  had  made 
in  wealth  and  industry  since  the  creation  of  the  Empire  in  187 1. 
Germany  has  been  fast  becoming  a  manufacturing  country; 
and,  though  the  growth  of  large  manufacturing  towns  in  the 
Rhine  valley  and  elsewhere  has  multiplied  socialists,  it  has  added 
to  the  income  of  the  German  workman.  He  is  further  from 
poverty  and  distress;  and  his  sodalism  means  an  endeavour 
after  a  larger  life,  pot,  as  formerly,,  a  mere  struggle  against 
starvation.  It  is  likdy,  therefore,  to  have  less  and  less  of  mere 
blindness  and  violence  in  it. 

The  German  sodalists  were  chiefly  interested  in  securing  such 
an  extension  of  the  franchise  in  Prussia  as  would  make  thdr 
representation  in  the  Prussian  parliament  correspond  as  near  to 
the  number  of  their  adherents  as  in  the  Reichstag  itself.  They 
had  only  gained  seven  seats  in  the  former  in  June  1908,  though 
they  had  perhaps  half  a  million  of  adherents  in  Prussia.  They 
seemed  for  good  or  for  evil  to  be  taking  the  place  of  the  old 
radical  party.  The  position  in  Austria  was  somewhat  different. 
The  first  general  elections  held  under  a  really  democratic  suffrage 
(May  1907)  resulted  in  the  return  of  eighty  social  democrats  and 
sixty  Christian  socialists  to  the  Reichsrath,  as  compared  with 
eleven  and  twenty-six  in  the  unreformed  parliament.  They 
were  opposed  (as  anti-clerical  and  cferical)  on  many  questions, 
but  they  made  it  certain  that  economic  and  industrial  policy 
affecting  the  whole  nation  would  rival  and  perhaps  out-rival 
the  questions  of  racial  supremacy  and  haute  polUique  that 
absorbed  the  attention  of  the  oId.Reic(israth. 

Prance.-^ln  France  the  socialists  have  found  it  harder  to 
work  in  the  parliamentary  harness.  Marx  had  said  long  ago  that 
for  the  success  of  sodalism  besides  English  help  there  must  be 
"  the  crowing  of  the  Gallic  cock."  French  enthusiasm  fo^  social 
revolution  is  feeble  in  the  country  districts  but  very  strongly 
pronounced  in  the  large  towns.  The  Communards  of  187 1  might 
be  called  municipal  sodalists  of  a  sort,  but  their  light  went 
out  in  that  annie  terriUe.  Something  like  a  movement  towards 
organized  sodalism  beganin  1880 on  th^  return  6f  some  prominent 
members  of  the  old  commune  from  exiQe.  A  congress  was  hdd 
at  Havre  under  the  leadership  of  J.  Guesde  and  J.  A.  Ferroul; 
it  adopted  a  "  CoUecivnst "  programme,  Collectivisme  meaning 
state  sodalism.    A  minority  under  J.  F.  £.  Brousse  and  J.  F.  A. 


3o6 


SOCIALISM 


Joffrin  broke  away  (in  x88z)  from  the  main  body  and  stood  out 
for  mimidpal  sodah'sm,  decentralization  and,  later  (1887),  self- 
governing  workshops  aided  by  public  money.  Co-operative 
workshops  are  already  subsidized  in  France  from  the  public 
fundSp  and  favoured  by  preferences  in  public  works  and  other 
privileges,  without  striking  results.  ITie  Broussista  are  also 
called  PossibilisUs,  as  content  with  such,  socialism  as  is  im- 
mediately practicable.  They  supported,  for  ezample»  agrarian 
reform  on  the  present  basis  of  private  property  (Marxilles,  1893). 
After  several  unsuccessful  negotiations,  the  amalgamation  of 
the  Collectivists,  Possibilists  and  Blanquistes  (extreme  revolu- 
tionaries)) was  accomplished  in  1899.  But  the  body  had  not  the 
cohesion  of  the  German  party.  Though  the  socialists  in  the 
Chamber  acted  more  Or  less  loyally  together,  they  were  not 
closely  controlled-  by  the  organization  outside.  In  a>nsequence 
(like  Mr  John  Bums  in  England  in  1905-1906)  those  who  accepted 
office  usua  Ify  came  under  a  cloud.  Tliis  happened  to  M.  Millerand 
when  he  became  minister  of  commerce  in  the  Waldeck  Rousseau 
government  of  1899,  and  in  a  less  degree  to  M.  Jaur2s  when  he 
became  vice-president  of  the  Chamber.  i/L  Millerand  waa,^ 
indeed,  expelled  from  the  party,  and  at  the  socialist  congress  of 
Amsterdam  (August  1904)  A  strongly  worded  resolution  con- 
demned any  participation  by  socialists  in  bourgeois  (zm'ddlei> 
class)  government.  The  vofe  was  not  unanimous,  and  the 
resolution  itself  was  attributed  to  the  German  BebeL  An  a  ttempt 
was  made  in  Paris  (April  1905)  to  bind  the  various  parties  of 
French  socialists  more  closely  together  by  forming  a  new  "Sodal- 
ist  party,  the  French  Section  of  the  Internationa]  Labour  Union." 
It  laid  down  stringent  rules  for  the  guidance  of  socialist  deputies. 
In  comparison  with  the  steady  united  action  of  the  Germans/ 
the  proceedings  of  the  French  socialists,  perhaps  from  their 
greater  politick  liberty,  seems  a  wayward  guerilla  warfare.  The 
French  state  is  not  on  principle  averse  from  interventioiL  It  has 
been  always  more  ready  than  in  England  to  interfere  with 
competitive  trade  and  to  take  the  initiative  on  itself.  It  controls 
the  Bank  of  France,  owns  most  of  the  railways,  and  directs 
secondary  as  well  as  primary  educatioru  After  the  disputes  at 
Carmauz  (in  1893)  it  proposed  to  take  over  the  mines.  There 
is  no  general  poor  law;  but  dd-age  pensions  have  been  voted, 
and  workmen's  compensation  is  as  old  as  x888.  State  socialism 
might  have  gone  farther  if  Fkxnch  bureaucracy  had  not  proved 
less  efficient  than  Gentian. 

Though  there  ^re  sodalistic  French  professors  there  can  hardly 
be  said  to  be  a  body  of  academic  socialists  in  Ftance.  The 
strongest  economic  writing  is  still  that  of  the  orthodox  economists, 
P.  £.  Levasseur,  P.  P.  Leroy-Beaulieu,  Yves  Guyot.  Even 
Professor  Charles  Gide,  though  reformer,  is  not  socialist.  Of 
the  two  party  periodicals  La  Revue  socialUU  is  moderate,  Le 
MouvemetU  socialisie  hardly  so.  The  latter  is  in  many  ways 
more  akin  to  anarchism  than  state  socialism.  Socialism  has 
its  allies  in  the  sporadic  Christian  socialism  of  the  Churches,  both 
Catholic  and  Protestant,  and  in  the  solidarists  who  would  trans- 
form the  existing  system  of  employment  without  abolishing 
private  property,  llie  school  of  Le  Phy,  though  devoted  to 
social  reform,  can  hardly  be  called  an  ally  of  socialism. 

Netherlands. — Socialism  has  found  a  kindlier  soil  in  Belgium 
and  Holland,  and  these  countries  have  been  the  favourite 
meeting-place  in  recent  years  of  congresses  of  all  denominations 
of  social^ts.  In  Belgium  the  Flemish*  social  democratic  party 
led  by  de  Pa«pe  united  in  1879  with  the  Brabantine  or  Walloon. 
They  organized  trade  unions.  They  helped  the  liberals  in  1893 
to  procure  the  extension  of  the  suffrage.  In  1907  they  had 
thirty  representatives  in  parliament.  The  flourishing  co-operative 
societies,  VooruU  (Forwards)  in  Ghent  and  Maison  du  people 
of  the  Brussels  bakers,  were  the  work  of  their  members.  Its 
success  in  co-operation  is  almost  the  distinctive  feature  of 
Belgian  socialism.  Socialists  helped  to  procure  the  adoption  by 
Belgium  of  a  system  of  old-age  pensions  for  the  poor  in  1900, 
and  of  the  cheap  trains  which  do  so  much  for  the  workmen  in 
town  and  country.  In  Holland,  which  is  not  a  crowded  manu- 
facturing country  but  even  now  largely  agricultural  and  pastoral, 
the  socialists  are  less  formidable,  if  that  be  the  right  word.    They 


came  into  line  with  the  German  socialists  in  1889.  Social  reform 
proceeds  with  or  without  their  aid.  There  has  been  a  factory 
act  since  1889  and  an  act  for  workmen's  insurarKie  against 
accidents  since  1900^  Municipal  socialism  has  made  progress. 
The  great  railway  strike  of  1903  aroused  public  interest  in  the 
condition  of  the  workman,  but  the  legislation  that  followed  was 
rather  regulative  than  socialistic. 

5imteer^aiii.— Switzerland,  for  generations  a  refuge  to  exiles, 
shows  them  hospitality  without  sharing  their  views.  There  is 
little  legislation  oi  a  sodalistic  nature;  socialists  are  to  be  found 
here  and  there,  especially  in  the  German  cantons. 

Scandinavia. — Scandinavia  stands  leas  apart  from  European 
movements  than  formerly,,  but  industrial  legislation  is  rather 
regulative  than  sodalistic  Hjalmar  Branting,  one  of  the  most 
prominent  socialists,  was  in  1908  a  member  of  the  Swedish  parlia- 
ment. The  trade  unions  of  Dezunark  are  largely  socialistic,  but 
Denmark  is  no  nearer  complete  converaion  than  England. 

Italy f  Spain. — ^Socialism  might  be  thought  to  find  a  better  so3 
in  Italy  and  Spain.  Italy  has  been  described  as  "  all  prole- 
tariat." But  a  great  depth  of  poverty  fits  a  people  rather  for 
the  anarchism  of  violence  than  for  socialism.  Tlie  aodal  demo- 
crats have  made  way,  notwithstanding,  and  in  1895  returned 
fifteen  members  to  parliament.  Milan  is  still  the  capital  of  the 
movement.  Lavdeye  had  the  idea  that  revoluMon  was  hopeless 
in  Italy  because  Rome  was  tminhabitable  every  summer.  But 
social  democracy  in  Germany,  its  own  country,  is  not  bound  up 
with  Berlin.  Italy  as  a  whole  must  make  progress  in  social 
and  political  development  before  it  can  recdve  the  new  ideas 
and  still  more  before  it  can  grow  beyond  them.  The  burden  of 
taxes  leads  to  revolts  of  sheer  despair,  followed  by  repression 
which  has  extended  to  socialistic  dubs  (fasci  dei  Unoratan^  and 
even  workmen's  unions.  State  socialism  in  the  form  of  state 
railways  has  not  been  very  effident.  Factory  legislation  is 
behind  that  of  other  civilized  countries,  and  is  of  very  recent 
origin  (1903).  Old-age  pensions  were  introduced  in  1898,  and 
acddents  insurance  on  the  German  modd  in  the  same  year. 
Munidpal  socialism,  finding  some  trammds  removed,  had  in 
the  first  decade  pf  the  soth  century  begun  to  show  itsdf  in  the 
large  towns.  In  Spain  there^'is  a  Sodalht  Federation;  there  are 
sodalist  newspapers;  imd  there  seems  to  be  no  doubt  that  the 
cause  has  gained  ground,  even  as  against  anarchism. .  It  may 
perhaps  yet  be  a  power  in  the  legislature.  It  is  mainly  in  Russia 
that  anarchism  has  the  fidd  to  itself. 

Russia. — In  spite  of  the  hopes  exdted  by  the  Duma,  reformers 
in  Russia  have  been  strongly  tempted  to  be  anarchists,  even  of 
a  violent  tjrpe.  Democracy  had  special  difficulties  in  reaching 
legislative  power.  Partly  for  this  reason,  "  sodal  democracy" 
has  had  a  subordinate  place.  The  Russian  socialists  have,  some 
of  them,  rebelled  against  the  view  once  essential  to  socialistic 
orthodoxy:  that  Russia  must  pass  through  the  stage  of  "  capital- 
ism "  before  reaching  the  stage  of  "coUectivisih."  Marx  him- 
sdf  (in  1877)  conceded  that  the  progress  might  be  direct  from 
the  system  of  village  communities  to  the  ideal  of  sodal  demo- 
cracy. Capitalism  is  already  extending  itself,  and  the  con- 
sistency of  the  theory  need  not  have  been  broken.  Even  so,  in 
the  absence  of  democratic  government,  the  prospects  of  sodalism 
are  doubtfuL  In  Finland  there  were  in  190)3  eighty  sodalist 
members  in  a  parliament  of  two  hundred.  The  party  might 
console  itself  by  the  thought  that  over  the  whole  Russian  empire 
many  more  were  socialists  than  could  declare  themsdves  so. 

Australia. — In  contrast  to  nearly  all  the  countries  of  **  Old 
Europe,"  the  self-governing  colonies  of  Greater  Britain  stand  out 
as  nothing  if  not  democratic.  Nowhere  is  democracy  sturdier 
than  in  Australia,  the  separate  states  of  which  have  since  1900 
been  federated  as  one  conmionwealth.  But  while  it  has  a  pro- 
tective tariff  and  makes  no  pretence  of  a  laissez-faire  policy,  the 
central  govenmient  is  less  sodalistic  than  the  separate  con- 
federated states.  The  progress  even  of  these  has  been,  as  in 
England,  rather  in  municipal  than  in  state  sodalism.  It  is 
true  that  crown  hinds,  mines  and  railways  figure  more  largely. 
But  to  find  state  sodalism  in  its  vigour  we  must  pass  to  Nev 
Zealand. 
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Hem  Zealand. — Removed  zaoo  m.  from  Australia,  its  nearest 
dvOixed  neigbbour,  secured  by  English  naval  power  and  "  com- 
passed by  the  inviolate  sea,"  New  Zealand  is  better  suited  for 
the  experiment  of  a  closed  socialistic  state  than  perhaps  any 
otb«  country  in  the  known  world.  It  began  its  new  career  in 
1S80-1890,  too  late  for  perfect  success  but  not  too  late  to  secure 
i  large  measure  of  public  ownership  of  what  elsewhere  becomes 
private  property.  It  owns  not  only  the  railways  but  two-thirds 
o(  the  whole  land,  letting  it  on  long  leases.  It  sets  a  limit  to 
Urge  estates.  It  levies  a  progressive  income  tax  and  land  tax. 
It  has  a  labour  department,  strict  factory  acts  and  a  law  of 
ronpulaory  arbitration  in  labour  disputes  (1895).  There  are 
oM-age  pensions  (1898},  government  insurance  of  life  (1871) 
and  against  fire  C1905).  Women  have  the  suffrage,  and  partly 
b  consequcoce  the  restriction  of  the  liquor  traiOSc  is  severe. 
There  is  a  protective  tariff,  and  oriental  labour  Is  excluded.  The 
success  of  the  experiment  is  not  yet  beyond  doubt;  compulsory 
arbitration,  for  example,  did  not  work  with  perfect  smoothness, 
aod  was  amended  in  1908.  But  there  has  been  no  disaster. 
The  decline  <rf  the  birth-rate  has  been  greater  than  in  Britain. 
It  is  fair  to  add  that  the  experiment  is  probably  on  too  small 
a  scale  to  show  what  might  happen  in  hirger  countries.  New 
Zealand  has  only  100,000  sq.  m.  of  territory  and  about  one 
milfion  of  inhabitants,  mainly  rural  and  of  picked  quality.  The 
conditioDS  of  combined  isolation  and  security  are  not  easily 
obtamed  dsewbere.  The  action  of  the  state  has  been  in  the 
great  majority  of  instances  rather  regulative  than  construc- 
tive. 

Canada. — ^This  last  feature  is  still  more  marked  on  the  great 
North  AraerioiB  continent.  T)ie  Dominion  of  Canada,  from  its 
foundation  by  confederation  in  1867,  has  given  its  land  away  too 
freely.  The  Dominion,  indeed,  has  only  had  the  land  of  new 
t^tories  to  dispose  of;  the  original  states  are  the  owners  of 
their  own  unsettled  lands.  The  Dominion  government  owns  the 
Intercolonial  railway  but  contents  its^  with  subsidies  to  the 
rest,  over  which  it  has  a  very  imperfect  control  (by  its  Railway 
Commission).  It  levies  royalties  on  Yukon  gold,  carries  out 
public  works,  especially  affecting  the  means  of  transport  between 
province  and  province;  and  in  theory  whatever  functions  are 
not  speciaUy  reserved  to  the  provinces  fall  to  the  Dominion 
govemmenL  The  provincial  governments,  however,  show  the 
greater  activity.  Ontario  owns  mines  and  railroads,  Nova 
Scotia  coal  and  iron  fields.  "  The  operation  of  public  utilities  " 
by  the  municipalities  is  encouraged.  Over  Canada  with  the 
rise  of  large  towns  there  has  been  an  advance  of  municipal 
socialism,  not  only  in  the  largest,  like  Toronto,  but  in  the  newer 
and  smaUcr,  such  as  Port  Arthur  on  Lake  Superior,  where  half 
the  local  expenditure  is  paid  by  public  works.  Munidpal 
socialism  is  still  in  advance  of  state  socialism.  Yet  the  Dominion 
has  a  democratic  franchise,  paid  members,  a  labour  department 
and  free  education.  The  democratic  basis  is  not  lacking;  but 
the  nature  of  the  country  is  not  such  as  to  make  it  likdy  that 
Canada  wiD  lead  the  way  in  socialistic  experiments.  The 
protective  tariff,  by  devdoping  groups  of  manufacturing  in- 
dustries before  thdr  time,  introduced  into  Canada  some  of  the 
troublesome  features  of  urban  dvUization  in  older  countries. 
Accordin^y  trade  unions  became  better  organized.  Trus>ts  (like 
tha  of  the  grocers,  1908)  began  to  show  themsdves.  But 
socialistic  propaganda  was  mainly  confined  to  the  mining 
districts,  cspedally  in  the  far  west. 

Uniud  Slates. — The  great  American  republic  would  seem  a 
better  fidd  for  socialistic  experiment,  having  more  men,  more 
states  and  ample  political  liberty.  But  state  socialism,  in  the 
strict  sense  of  the  action  of  the  central  supreme  authority,  is 
limitedby  the  Federal  constitution,  and  any  functions  unassigned 
to  the  central  authority  by  the  constitution  fall  to  the  separate 
stales.  The  separate  states  have  rardy  gone  farther  in  a  social- 
istic direction  than  England  itself.  In  the  way  of  restriction 
and  regulati<Hi  they  have  often  done  more  (see  Bryce.  Amer 
CommonweaUkf  part,  v.,  chap.  95).  From  1876  the  separate 
states  have  had  an  admitted  right  to  control  undertakings  having 
ibe  nature  of  monopolies.    The  railways  are  in  private  hands. 


and  it  was  not  until  1887  by  the  Interstate  and  Commerce  Act 
(followed  ui  x888  by  the  RaOway  and  Canals  Act)  that  the 
Federal  power  secured  control  over  the  means  of  transport 
running  beyond  one  state  into  another.  In  the  same  way  the 
Anti-Trust  Law  of  1890  gave  control  over  the  great  combinations 
for  "forestalling  and  engrossing"  the  supply  of  artides  of 
necessity  or  wide  use.  Sodalists  have  r^ardcd  trusts  as  the 
stepping-stones  to  stafe  sodalism;  but  the  American  people 
would  seem  to  prefer  to  see  government  controlling  the  trusts 
rather  than  itsdf  -di^ladng  them. 

Ttade  unionism  has  made  betto'  progress  under  the  Fedtf  ation 
of  Labor  than  in  the  more  ambitwus  Knights  of  Labor  (1878). 
Like  their  English  counterparts,  the  sodeties  in  the  Um'ted 
States  indude  numbers  of  sckialists,  and  perhaps  even  more 
followers  of  Henfy  George  in  advocacy  of  the  nationalization  of 
the  land  and  the  "  single  tax."  The  death  of  Henry  George 
(1897)  has  not  ended  his  influence.  On  the  other  hand  the 
socialists  witliout  compromise  have  had  a  "  Socialistic  Labor 
Party"  since  1877.  Bellamy's  socialistic  Utopia,  Looking 
Backward  (1888),  caused  nearly  as  great  a  sensation  as  Henry 
George's  Progress  and  Poverty  (1879).  It  led  to  the  movement 
called  "  Nationalism,"  the  scope  of  which  was  the  nationalizing 
of  the  means  of  production  generally.  Of  a  less  literary  sort  was 
the  influence  of  "  P<^ulism  "  and  the  People's  party  (formed  in 
1989).  Mixed  up  with  the  politics  of  W.  J.  Bryan  in  1896,  it 
lost  a  little  of  its  imcompromising  socialistic  flavour. 

General  Criticisms. — If  the  ideal  of  state  sodalism  be  viewed 
in  an  equally  critical  spirit,  many  of  the  objections  brought 
by  the  moderate  anarchists  are  seen  to  have  their  wdght.  A 
strong  central  government  to  which  all  power  was  given  over 
all  the  chief  industries  in  the  country  would,  they  say,  be  contrary 
to  liberty.  Our  leaders  would  be  too  Lkdy  to  become  again  our 
masters.  Supervision  would  become  irksome.  Great  powers 
would  be  a  temptation  to  abuse  of  power.  A  democracy  with 
a  strong  coitral  government  would  need  to  leave  much  to  its 
chosen  guardians,  and  to  retain  the  same  men  in  the  position 
of  guardians  till  they  fully  learned  the  difficult  business  of  thdr 
office;  but  this  in  the  end  means  dther  what  we  have  now, 
a  government  by  dected  leaders,  who,  once  dected,  consult 
our  wishes  only  on  rare  occasions, — or  a  government  by  per- 
manent officials,  which  means  liberty  to  go  on  in  the  old  ways 
but  great  fear  and  jealousy  of  new  ways,  in  factj  order  without 
progress,  no  liberty  of  change. 

This  critidsm  becomes  rather  stronger  thdn  weaker  if  we  press 
the  doctrine  of  the  supremacy  of  the  working-classes,  a  doctrine 
that  figures  largely  with  some  socialists.  We  are  told  that  having 
been  nothing,  the  working-classes  will  be  everything;  having  so 
long  been  the  ruled,  they  will  be  the  rulers;  they  have  produced 
for  all  the  test,  the  product  will  now  be  theirs  instead  of  another's. 
This  doctrine  is  not  essential  to  sodalism;  it  is  indeed  hardly 
consistent  therewith.  It  would  not  be  fair  to  press  it,  for  no 
men  know  better  than  the  scientific  socialists  that  under  modem 
conditions  it  is  in  most  cases  quite  impossible  to  say  what  is 
the  product  of  one  man's  labour.  Articles  are  not  made  at  on? 
stretch  by  one  individual.  The  contributions  of  the  various 
hands  and  minds  concerned  from  first  to  last  in  the  production 
of  a  pocket-knife  or  a  pair  of  trousers  would  travel  over  our  stage 
like  Banquo's  ghostly  descendants  in  a  line  that  seemed  to  have 
no  ending.  What  the  sodalists  demand,  when  they  are  not 
declaiming  to  uncritical  sympathizers,  is  not  that  a  man  should 
have  what  he  makes  but  that  what  is  made  by  great  capitab 
or  on  great  estates  should  be  so  distributed  that  it  is  not  engrossed 
by  individuals,  but  satisfies  the  wants  of  as  many  as  possible. 
There  is  no  superior  enlightenment  in  the  ordinary  unskilled 
or  even  skilled  manual  laboY|rer  to  fit  him  above  others  for 
supreme  power.  According  to  socialists  and  anarchists  and 
indeed  all  of  us  who  are  not  incurable  optimists,  the  hungry 
generations  have  trodden  the  working  man  down  too  much  to 
make  him  instantly  or  even  speedily  fit  to  do  the  work  of  goveni- 
ment  himself.  He  is  of  like  passions  with  ourselves.  He  will 
be  perfectly  qualified  in  process  of  time  to  share  in  such  respons- 
ible work.    But  at  present  he  needs  training. 
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The  anarchists  for  their  part  do  not  desire  the  concentration 
of  industry  and  the  rule  of  it  from  the  centre  by  anybody,  working 
man  or  not — and  they  thidk  the  social  democrats  quite  wrong 
in  believing  the  concentration  inevitable.  They  point  to  the 
fact  that  at  the  present  moment  there  is  a  partial  revival  of 
domestic  industries,  assisted  by  gas  and  electricity.  These  arc 
the  small  industries  of  people  with  small  means;  they  make 
a  less  imposing  figure  before  the  public  than  the  great  trusts, 
such' as  the  Steel  Trust,  and  the  Shipping  Trust.  The  sums 
involved  are  so  immense  that  it  might  seem  impossible  for 
competitors  to  cope  with  the  trusts;  therefore,  it  is  thought, 
the  trusts  will  soon  rule  alone,  and,  lest  they  should  rule  ill,  the 
state  should  take  their  place.  A  great  combination  approaches 
monq^ly,  and  a  far-reaching,  wide^tretching  monopoly  (say 
of  the  carrying  trade)  might  mean  a  public  danger.  Should 
we  listen  to  our  friends  the  socialists  and  avert  the  danger  by 
making  the  state  the  monopolist? 

There  seems  no  proof  of  the  necessity  of  this  extreme  step. 
Where  there  is  political  danger  the  old-fashioned  method  of 
regulation  and  control  by  the  state  seems  quite  equal  to  the 
occasion.  As  yet  the  trusts  are  on  their  trial  and  their  success 
is  not  certain,  still  less  their  abuse  of  the  success  w^hen  it  comes. 
Their  monopoly  is  not  an  absolute  monopoly;  and  they  have  a 
wholesome  consciousness  of  the  possibility  of  competitors.  A 
government  trust  would  have  none  such.  In  some  instances 
there  would  be  the  further  difficulty  that  to  prevent  political 
friction  it  would  need  to  be  a  trust  of  several  nations — an  idea 
difficult  to  realize  on  such  a  scale  and  in  such  matters. 

The  English  mind  docs  not  turn  readily  to  state  trusts;  but 
it  finds  no  difficulty  in  municipal  and  local  trusts.  Private 
local  monopolies,  like  those  of  the  water  companies  in  London, 
were  as  troublesome  to  the  locality  as  any  universal  monopoly 
of  the  article  could  be;  and  the  remedy  which  even  London 
must  find  for  the  troubles  will  be  the  municipal  trust.  There 
are  few  instances  in  England  of  successful  appropriation  by  the 
state  of  a  business  formerly  competitive;  railways  are  still 
only  regulated.  But  there  are  so  many  examples  of  successful 
appropriation  by  the  local  authorities  that  the  future  absorption 
by  them  or  the  central  authority  of  habitually  unruly  companies 
which  have  contrived  in  any  way  to  abuse  their  monopoly  may 
be  deemed  almost  certain.  The  great  demand  of  the  scientific 
socialists  is  thus  likely  In  England  at  least  to  break  up  into 
smaller  separate  demands  that  will  obtain  their  answer  separately 
by  patient  political  action. 

Socialism  is  making  progress,  but  not  t&  any  great  extent 
state  socialism.  New  Zealand  itsdf,  where  it  has  perhaps  done 
most  and  best,  19  not  a  proof  to  the  contrary,  the  province  of 
Ontario  in  Canada  having  twice  the  area  and  population.  Rather 
is  it  true  that  the  state  is  more  decidedly  regulative.  The 
ultimate  result,  to  judge  by  the  old  countries,  may  be  that  each 
nation  will  include  a  community  of  groups  more  or  less  socialistic 
in  organization,  but  will  not  itself  be  a  socialistic  state.  The 
sociaUstic  experiment  is  more  likely  to  be  tried  by  provinces 
than  by  states,  by  districts  than  by  provinces,  by  towns  than  by 
districts.  They  all  get  their  compulsory  powers,  as  delegated 
to  them.,  from  the  central  authority;  but  the  central  authority 
itself  has  shown  little  power  of  originative  action,  and  it  lacks 
the  minute  knowledge  of  the  people  on  tbe  spot.  The  one  or 
two  great  industries  and  businesses  (railways,  post  office, 
telegraphs,  forests,  census,  coinage,  in  some  countries)  that 
have  formed  the  chief  public  works  that  are  everybody's  business 
and  nobody's  business,  will  probably  remain  a  state  concern; 
but  the  liinits  to  the  state's  activity  except  in  regulalion  soon 
arrive.  On  the  other  hand,  there  is  no  visible  assignable  limit 
to  municipal  or  local  socialism,  as  long  as  the  state's  parliament 
leaves  it  a  free  course.  If  the  localities  choose  to  make  social 
experiments  there  seems  no  rule  of  general  policy  to  prevent  them, 
if  we  put  aside  experiences  of  financial  failure  or  of  the  tendency 
to  corruption.  The  great  fear  conjured  up  by  the  vision  of 
socialism  has  been  the  fear  of  a  new  despotism.  The  despotisms 
of  some  hundreds  of  local  bodies  are  likely  to  checkmate  one 
another,  or  at  least  always  likely  by  their  varieties  of  pattern 


to  provide  a  means  of  escape  for  individatis  imhtppy  under  the 
rule  of  any  one  of  them. 

Anarchism,  when  at  all  rational,  resolves  the  state  into  in 
component  municipalities  and  small  groyps.  The  question  wbidi 
carries  us  beyond  anarchism  is  bow  such  groups  can  last  and  be 
secure  without  a  central  state.  They  could  only  be  so  00  ibe 
assumption  of  a  change  in  human  nature  of  which  their  is  00 
sign.  It  seems  not  improbable  that  in  the  far  future  the  strcrag 
central  government  will  be  so  democratic  and  at  the  same  time 
so  wise  with  the  wisdom  of  a  great  rejwcsentative  council  that 
all  that  is  sound  in  the  contentions  and  asfurations  of  anarcfaiss 
and  socialists  will  be  secured  by  it.  Before  such  a  future  arrives, 
we  can  best  prepare  for  it  by  seeing  to  it  whether  in  a  new 
coimtry  or  an  old  that  our  representative  system  represents  us 
at  our  best.  Our  small  councils  and  our  great  couiuals  will  not 
of  themselves  become  cleaner  for  having  larger  powers.  If 
they  are  not  dean  they  are  a  public  danger.  If  they  are  ckan, 
the  coming  socialism,  whatever  be  its  predse  complexion,  seed 
have  no  terrors.    It  too  will  represent  the  people  at  their  best. 

B1BLIO6RAPHY. — For  the  writings  of  Oiven,  Marx.  &t..  see  aoikr 
their  names.  For  the  genetal  history  see  John  Rae's  QmUmpcran 
Sccialism.  For  German  Bocialism  more  particulariy  W.  H.  Uawsoo  s 
German  Socialism  and  Ferdinand  LassaUe,  See  also  Karl  Marx  aU 
the  Close  ef  his  System,  by  B6hm  Bawcrk  (translated  by  Mrs  J.  M. 
Macdonald,  1898).  Der  Verein  fikr  Socialpolitik  und  seine  Wiri- 
samkeU  auf  dem  Gebiete  der  tewerliicken  Arbeiierfrags,  by  Dr  E. 
Conxad  (1906).  For  En^ish  recent  developments,  J.  Ramsay 
Macdonald's  SodolismandSoci^,  as  well  as  Sidney  Webb*s56cta/un 
in  England',  also  articles  in  Tne  Times  (London)  during  Jaauary 
X909.  For  Australia  and  New  Zealand,  W.  P.  Reeves's  StaU  Experi- 
ments in  Australia  and  New  Zealand  (1903).  For  the  United  States 
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Labor);  also  Municipal  and  Private  Operation  of  PuUic  VtiiiHes 
(Report  of  NaHonal  Civic  Federation,  New  York.  1907)  and  Mmici- 
Pal  Corporations  {Reproduciiee  Undertakings)  (Return  to  House  of 
Commons,  1902).  141  pages  of  statistics..  On  the  nationalixing  cf 
railways  see  debate  in  House  of  Commons  nth  Fcbniary  i^: 
also  the  article  Railways':  Economics,  For  Italy,  Bolton  Kill's 
"Recent  Social  LM[islation  in  Italy,"  Economic  Journal  (1903^;  and  for 
France,  J.  L.  jAuns'Histoire  du  socialisme,  and  Ch.  Gide's  "  Eoonomk 
Literature  in  Fraxxre,"  Economic  Journal  (iSK>7)-  (J..  B.) 

SOCIAL  SETTLEMENTS,  associations  of  men  and  women  of 
the  educated  classes  who  take  up  residence  in  the  poorer 
quarters  of  great  cities  for  the  purpose  of  brirtging  cul- 
ture, knowledge,  harmless  recreation,  and  e^)edally  pcrsozwd 
influence  to  bear  upon  the  poor  in  order  to  better  aiKi  brigbtea 
their  lives.  Practically,  the  watchword  of  such  settlements 
is  personal  service.  To  Arnold  Toynbee  iq.v.}  may  be  g^ven 
the  credit  of  leading  the  way  in  this  direction^  and  the  HaU 
which'  Canon  Bamett  established  (in  1885)  to  bis  memory 
in  the  east  end  of  London  was  the  first  material  embodiment 
of  the  movement.  Since  then  many  settlements  of  the  sane 
or  similar  nature  have  q>rung  up  in  Great  Britain  aixi  America, 
Some  too  on  the  continent  of  Europe  and  scnne  in  India  and 
Japan.  The  sympathies  of  young  men  at  the  universities  hav-e 
been  enlisted  towards  the  movement,  and  an  Oxford  bouse, 
a  Cambridge  house,  and  other  university  missions  have  been 
founded  in  London.  There  are  also  many  in  coimexion  with 
various  religious  bodies.  The  practical  qurit  is  shown  in  the 
formation  of  gilds,  camps  and  institutes.  Lads  and  girls,  and 
even  children,  are  gathered  together;  efforts  being  made  to 
organize  for  them  not  only  educational  and  religious  opportuni- 
ties, but  harmless  recreation,  while  the  dwellers  in  the  settlements 
share  in  the  games  and  identify  themselves  most  sympathetically 
with  all  the  recreations.  Many  of  the  residents  take  also  a 
considerable  share  in  the  work  of  local  administration.  Women's 
settlements  probably  are  more  general  in  the  United  States 
than  in  Great  Britain;  but  in  both  countries  they  carry  oat 
a  great  variety  of  useful  work,  providing  medical  missioa 
dispensaries,  district  nurses,  workrooms  for  necdle-womcs, 
hospitals  for  women  and  children,  &c 

See  W.  Reason.  University  and  Social  SetdemenU  (1808):  S  Coct, 
Neighbourhood  Guilds  (1893);  G.  Montgomery.  Bibliograpky  ef 
College,  Social,  University  and  Church  SetUemenis  (Boston,  1900). 
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Uoder  ACAOnia  wQI  be  (ound  a 
gfoenl  account  o[  Ibcprindpa]  bodies  of  wbfch  that  word  forma 
pan  of  the  lilies,  uiually  dcooling  some  kind  ol  suit  aupport 
cr  patronage  Bui  thai  acrguDl  eidudcsBDUinbecof  importaot 
Kinuik.  anhaailagiail,  and  lilcraiy  socielia,  chiefly  founded 
aod  ramed  on  by  private  colleclive  eSon.  MoU  ol  Ihe  insli- 
tutions  hereinafler  iDmlioDed  an  atill  Qouiiaiung.    Fine  art 


1   their   oiodeni   I 


le  tiecessjty  of  in 


a  learned  and  tileiaiy  K 
te  chiefly  during  th 


Qn  of  koowledge 
imon  ground  lo  meet,  com- 
irr  genendicitjon.    Tbeie 


pare  roulTi 

bodies  rapidly  tend  \a  Ina 
and  nunc  ^tecialiied,  lod  it  hu  been  nctcsHiy  lo  lyilemaiiie 
and  co-onlliute  iheir  icaneied  work.  Many  efforts  have  been 
made  from  time  to  lime  to  ttbidaie  and  analyse  Ihe  lileraiure 
publiafaed  in  tbeir  proceedingi,  as,  for  instance,  in  Ihe  RtpntoTium 
of  K«ua  (1*01-1811)  and  lie  CataUpn  uf  Scimiifii  Paptrt 
of  the  Royal  Society  (1867-1903)  forphysifs  and  nalural  science, 
■ith  its  lubiecl  indcies  and  the  indexes  of  Walther  (1845) 
and  EoncT  (1S51-1856)  for  Gennan  hiitorical  sodelics.*A  mote 
recent  example  may befound  in G.L.  GonuDe'i/fbf<x0/i4njbae<>- 
lapio/  Paftrs  (1907).  A  fiulbei  development  of  the  Hork  done 
by  udeties  wu  made  m  i3ii,  when,  chiefly  owing  to  Humboldt, 
Ibe  Cadlickafl  lUaiulitr  Nalur/trKlur  und  XrtU  first  met  at 

wu  followed  in  iSji  by  the  Brilitk  AtiKictimlar  Uk  Aduam-e- 
mrmt  aj  Sciaut,  whicb  lus  served  as  Ibc  model  (or  umilir  sociellea 
in  Fr»nee,  America,  Italy,  Australia  and  South  Africa.  The 
merit  of  inlroducing  Ihe  idea  of  migratory  congresses  into  Fiance 
is  due  lo  the  diitinguished  archaeologist,  M.  Aicisse  de  Cauraont 
(iSoi-iSjj).  who  established  the  Aiuxiatin  Nermaiidi,  which 
from  1845  held  a  reunion  in  one  or  other  of  the  towns  of  the 
province  for  the  discussion  of  maiters  relating  to  history,  archae- 
ology, science  and  agriculture,  with  local  Exhibitions.  Ftom  the 
same  initiation  cime  tittConpii  ATclil<ihtiiiittitFraiKcl.i&i4,), 

tin  da  Utmumenlj  mileriqua,  the  Conirli  Sdtnlifiipit,  which 
held  iu  first  meeting  at  Caen  in  iSjj  (directed  by  Ihe  Inili4ia 
iti  Pntincts),  and  the  Cmpti  da  SkUUs  SmKlu  da  Dlparli- 

al  Puia.  The  idea  received  the  unction  of  Ibc  French  govem- 
BKnt  in  1S61.  when  a  Cmpli  da  Saillb  Smitila  was  first 
CDQVoked  at  the  Sorbonne  by  Ihe  minister  of  public  inslruclion, 
who  had  in  1S46  produced  an  Annuairt  da  SxUiij  Savanlei. 
In  Italy  Charles  Bonaparte,  prince  of  Canino,  ilarted  an  associa- 
lion  with  like  objects,  which  hrld  its  first  meeting  at  Pis*  in  iSjg. 
Rusaia  has  had  an  ilinennt  gathering  ol  nxlui:dists  since  iM;. 
International  meetings  are  a  natuial  growth  from  ottion^ 
coagrtmi.  Two  remarkable  eiamplei  of  these  cosmopolitan 
socielies  are  Ihe  Cmfrii  Inlrmaliinuil  d' Archldoiit  it  d'AHlkro- 
ftltfir  FriUiUriqaa,  founded  at  Speiiia  in  1865,  and  the 
Compti  ItilfrTtaliiMai  da  Orinilalultt  (1873). 

Uhitid  KiKCDOH.—Fim  in  antiquity  and  dignity  innng  English 
irom  l«6o.     [a  iM]  William  Molyr •-  -   ■•■■-    '  ■"- 


:4  London.    Tbeir  meetings  al 


xotTtiCau 


— J  in  January 

■  wi  prejident.  The  members 
n.  a  laboratory  and  a  museum, 
lion  with  the  Royal  Society 
6  were  few  and  irregular.  ar>d 

t  of  hoarililies  between  James 

11.  and  William  III.  The  society  was  reorgaaiied  in  169:111  Trinity 
CoDqe.  Dubhn.  where  meetings  look  |ilaee  during  several  years. 
On  i«h  June  1731.  chiefly  oiring  10  the  oenions  of  Dr  S.  M. 
Maddea.  theAiAa  .Secirtl'/iirlnMtilif /Tuhminr.  ifaiiii/acfiini, 
.ml  oltrr  f.^  .I'll  eame  Into  eidstence.  In  January  1737  they 
romimced  to  publiih  the  DMin  Soiiltyi  WnUf  Otinwil.'Mr, 
w  todrty  was  placed  on  the  civil  rstjbliihinent, 
ice  of  £500  a  year  from  the  government.  A  chiner 
s  waa  granted  in  1750,  ana  icvcn  y^A  later  the 


organs  have  been  Traniailiimi  (I78)-I8(q)  and  the  /oariuj  (ISJJ, 
&c.).  Sir  )oieph  Banks.  Cwint  ftumforil  and  other  lellowi  a(  the 
Royal  Society  atartcd  (he  jtoyal  InalilHHan  in  1799.  when  a  Bie  waa 


E  the  knowledge  of 
theapplicatJonolL.. 
LIitutuHi  was  incDrponled 


physiology.    Cl 


lul  purposes  ol  life." 

Ingyear.    One  of  ihe 

Ihe  hiilofy  of  chemiitry  musl  be  dated 
■•iuuc,  ui  Ihe  laboratory  where  Davy  and  Faraday 
investitalions.  Belongbif  lo  Ihe  instilutkia  are 
pnjfenorshipa  in  nalunl  phlloeophy,  chemistry  and 
lunes  of  lectures  on  special  subjecu  are  given  as  well 
nee  a  week)  of  a  more  general  and  literary  character. 
s  been  inued  since  iSol,  The  Lmden  InslUuun 
1805  and  Incorponied  in  1607. 


,-.,  - ,.    The  flr.1..,. 

Ivanamnt  ^  Sciau  was  inrtlluted  at  York 
on  27th  Sepicmber  iSji,  an  imJtation  of  the  itinerant  KieniiAc 
parliament  held  in  Cermany  since  tSji  (already  referred  to),  and 
arose  from  a  propDKil  by  Sir  D.  Brewster.  A  meetuig  is  held  annually 
at  some  place  in  the  British  empire  chosen  at  a  previoui  meeting- 
The  obfect  of  the  atsocialion  ia  to  promote  science  10  direct  general 
atleniion  to  irientilic  nutters,  and  to  fadlitale  ioteroHirse  betweei 
arlenlific  workers.  Abstracts  of  the  pitKeedings  and  reports  of 
commiiieei  are  published  in  the  annual  Riptrl  (iSu.  &c.).  The 
HisloTical  Saciity  ^  Sana  (IS41)  printed  a  couple  of  volumes 
and  the  RaySot'elf  [1M4).  Initiluled  lor  the  priotine  ol  orijinal  am 
scarce  old  works  In  look^  and  botany,  still  flourisnes.    Ine  Rffyt 

It  pravidei  a  place  of  meetina  for  gentlemen 
colonics  and  Ehntiah  India,  undertakes  investij 

relating  ID  the  British  empire,  has  established  a . 

and  gives  lectures  in  its  new  building  in  Northumberland 

(Lanaon).  It  has  published  Frxerdinti  since  1870,  The  ViiUria 
rHiiUiUi.  or  fhinitlilaaU  Sixitlr  e/  Grtai  Briuin.  waa  founded  in 
tSis  to  form  ■  connecting  hondhetween  men  of  science  and  others 
enpgtd  in  investigating  important  quest  ions  uf  philosophy  and 

Holy  Scripture.     Us  organ   is  the  Jmr.oy  (1867.  *c.}.    The  Rnyol 


ith  the 

ubieets 

im  and  library. 


The  AfriwK  Satiny  m 


it  Imperial  Instil uti 


u  ineocpofted  la  1841,  utd  hu 
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JuMrnal.  The  Stlttm  St,  (lUt)  pnnaM*  tuiun  iludy  ud 
iuunatfac.  TbefounduionlniSiiiidbeiiviiIr/DrlkifHinMti' 
mx  ef  Otbu/iil  Am  IK  ScttamJ,  now  luuilly  known  u  Iht  RoyU 
SceuiA  SttiUji  tf  Aril,  let  Lbe  pninotlaa  el  Ihc  luef  id  am  and  uch 

Sir  J.  MKklntiali  and  otbeni  Et 
pufallthtd  TmuatHm  lioa  tha 

The  leading  provincial  1 
clunclH  an  ai  lollowt:— / 
i-tii.  .Sue  (1S40).  Alloi.  5 
(iSM.  Ac,),  koff.  Mafiil 
Bath,  NaL  HuL  sod  >l>Ui| 
fitr-  L-U.  and  Sc.  IniL  [ 
Bedford.  BrdftriMri  NaS. 
Hiu.  and  Plal.  Sac.  US"). 
FiM  CM  (1863).  Prac.  (II 
(iSjil.  Pnc.  (IB34.  *£.). 


^RliiiMJuU'.SiK.(iS6i),i>rDc.  iHKA^.J.  Buniley.ui.aMJ«.  (.mi 
(■g7jt.  Twu.  Bunon4i>-TRnI,  Wot  HiiL  aid  Arck  Soc.  (1S76). 
Trau.    CambridR,  PM.  J«.  (1819!  incupoiated  1831).  lor  the 

Cnxnolion  cf  phiJofophy  and  natuial  aciencei  own  mjiaeuin  and 
lirary.  Fm.  (tilt].  «).  Trtnt.  (tBli.  Ac.).  Cudiff,  KahmilUI^ 
Sac.  (186;),  rram.  Clwuer.  .Sat.  yf  WoL  &..  Lil;  11^  Ara  (1B71). 
Cork,  XshJ  IhiI.  (tSo;).  libnry!  Cxwrin  sad  .4nL  5k.  tiSi6). 
CsnnnK  R«^  /ml.,  at  Tniro  (JBiB).  devoted  to  natunl  philoBphy. 
nitunt  hiKoTv,  and  uitiquilia,  /anal  (1864.  ftc.];  Knal  CsnrniJt 
Pat:fiakiiit  SX..  at  Falmouth  ([83];  founded  by  I^e  dauthtenof 
R.  W.  Fox  and  otl>en).  (or  the  cocounECiaent  «(  viFim  and  the 
6oe  and  induxiiil  am.  Tnuu.  (iBis,  Ac.].  Cttmitrlaiiil  Aaacter 
IW  HdHUKHHiU  >f  lil.  Bii^  5c.  (iBTiiV  provided  a  nuni  of  union  Tor 
the  local  HcietinolCunibnbnd  anil  Watmorrland.rraiu.  Dtrhy'- 
ikiii  Afck.  and  NaL  HiU.  Soc.  (iStSI, /mnul.  Drrrj  Nat.  Hill,  and 

"■  ■    -       " \i  AdBMCtmtiU  ^  St. 

lut  (1875).  /Vgc  I>i>i>i' 
Jia.  Sac.  11876).  rrow. 
,Au.i/uf.i«.(lB«7). 
t/  flalutaiiilt'  SacuUei 
'-  (iSjo).    D(in,  E/fiii 

iixi  fidd  ali  (1S80), 

til.  Sac.  (tSoi),  Pr<c. 
168.  Ac.);  .She.  af  Fidd 
lawiai  Naluraluti'  Sac. 

ind  library.     Hereford. 

■Ul.  'HiXwyil)™!^ 
.  HuU.  lil.  tfLi  Phil. 
a.  &.  Sac.  and  FUld 
-..  (1850I.  KnI  (&u() 
n].     Leedt,  fU.  ai>d 


^.  (: 


lotted  w: 


'lilnullif  5iK.  (1833), 
B18.  Ac,):  ffolaraiuU 
F^.  Sac.  (1781),  .two 
:  other  fof  micnacoi^ 
I  rcmatiof  the  aloouc 
(17^.  Ac.),  alao  Pne,; 
ac.i  StuMifc  Slmdtnti' 
I.iae.(i8]61,inuaeum. 
1S71,  Ac.).   Newcanle- 


Sac.  (ie»).  muKUO.  Pm.  (1845,  Ac.).  Perth.  L 
(1784):  PtrUukvt  Sec.  at  KaL  Sc.  {1S67).  P'" 
ScaltitiKal*raliiHiaTO.ic.}.  PFirrhcad.  5utan 
Trami.  Plymouth.  Fljiliuiili  Jut.  end  Dacn  and  C 
Sac.  <iSti).  muieuBi.  an  Eallerv  and  libiarv- 
affiliatidwithSriful^nii.    Rkhmond.  fiictnmnd 


f'^,* 


(tSiJ, 
P»iJfy, 


11887), 


:iK.  (1831), 

<■  FuU  a*b.  at  Br 

Piii.  Sac.  Wny.UMHtmiAs 


Sc.  So:., 

Sk.  (1831).  muKuni  and  i'lliary.    Smm  VoSry 

'  "-'  --  *•-■'— mh  (1863).    Shtifield.  til,  aid 

«^1.Pm.ami.<a<tM.  fkHoad 
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U.aMj&.^K.atLenni 


B61).  SmptUiaatd  Kara  Wala  Nat. 
-  Shrvwsbuiy-    SomertrUkin  A  rck.  and 

g),  ft™.  (lasi.Ac.).    Southimpioii. 

fn  bniunt  <j  H.  R.  Hartley  in  1S59. 

and  Arck.  Sac.  (foundrd  ai  a  naiunl 

t.  (1878),  Vmni.  Stockpon.  .Sac.  of 
'alt  Insl.  afArcL  and  Hal.  HiO..  at 
(1838.  Sc.).  Till  East  Ant/ian  (1S59. 
m  ^  Sentk  Waia   Qounded  iSui 


NaL  HiiL  and  Arck.  Sac.  (1S36): 
Whitby,  LiL  and  Plal.  Sac.  (iSlI). 
WdliUn  Arck.  and  NaL  HiO.  Sac., 
Uataiint  (itsi.  Ac^)-  Wind»r. 
u.   Witney.  NaLHiiL  and  LO.  Sac. 


mlniH 


publiihei  the  Nahmtiu 

d:  Adelaide.  PM.  Sat.,  TVui.  (186$. 
«  Ilk D..  e_  ^s.Anilni>a 


J.  Jnst 


J'KTS 


L8J4.  Ac);  Nal.  HiS!%c . 

:.).    Sydney,  Roy.  Sit.  ef  N.S-  Wa 
•nan  3«.  aj  N.S.  Wo^  (18J4).  Pi 


Pafarl  and  ft 

ViUma,  Traiu.  and  f 

flBll),  ft«!(l8«7,Ar 

(187$.  Ac.);  PU.Soc.. „ . 

Admnunml  of  Sc.,  JUparli  aj  Annual  UMinii  (held 
place  each  year)  (1888,  &^).   WeUinfton.  JVo  2«liuid 

7/ 5c.,  ft«i. 


« 


i-.Cnpt  Town,  ScmlkAfr.F 


Win-  Ihdiu:  Kinntnn,  Kn.  Sac  al  Arli  if  Jamaiia,  Tnml. 
(I8S4.  Ac.i;  Port  of  &^in,&.  Amx.  a}Tn7iidad,  Pnx.  (iStt.Ae.). 

India.  Ac.:  Cakutta,  .In'olic  5k.  of  Btnral  (1784).  Jmmal 
Uiii,  Ac;  ia«5.  Ac.).  Biil.  Indica  (iM.  Ac),  Urm.  (looj.  dtc). 
Singapore.  ligy.  .tiiaMi  5;>c.  IStrails  Br.),  Jaamal  (1S80.  Ac). 
Shant^L  Rn.  Aiialic  Sac.  (iV.  Clii«  Br.).  Janmat  {1837,  Ac.). 
Cairo,  /ml.  Eoflien  (iSsg).  Mauritius  Jtn  5i>i.  at  ArU  and  Sc.. 
Prac.  (l84«.  Ac.)  and  Tnni.  (1848.  Ac.). 

Uhitbd  STATBt,— The  SauthKinian  Inatitution  (gJ.),  the  mas 
imponant  aclentific  body  io  Atneiica,  la  dealt  with  jn  a  Kpaiate 
(ilKle.  The  Ant  Kientl^Se  Hciely  in  the  United  Statei  ari^led 
from  a  Prepnal  Jot  PromtUiu  Uutid  KnaaUdtf  ament  IkiBriluh 
PlaiOaliaiu.  iuued  by  Dr  FranUin  in  1741.  In  ihe  following 
year  the  American  PUIauptical  Saiitlj  wai  founded  al  Phila- 
delphia, with  Thomaa  HopUBioa  aa  pmideni  and  Fnaldio  u 
Mcrelaiy.  With  it  vaa  uniied  on  Ind  JaBuaiy  1769  another  Phila- 
delphii  •oclcty.  Tki  JunU  (1738).  the  recordi  of  which  have  been 

6 nerved.  The  Amtricam  Pkaaiepkical  SaciOy  i%  HiD  is  viforDva 
fe.  and  ii  an  ocludvcly  KlenllSc  body  and  Ihe  otdes  orianiied 
•oclety  in  the  United  Stile*  for  Ihe  pumiil  of  philoaophical  inveatiga- 
tuo  in  Iti  broaden  teue.  It  publiihea  Tramacliemi  (ito.  1771.  At ) 
and  Promdinti  (8vo,  1838.  Ac.).  Secondin  poinlof  datecomoih.' 
American  Academy  ^  ArU  and  Sciencei  ct  Boaion,  Incorponted  ir- 

1780  with  the  object  of  furthering  Ihe  ttudy  of  the  — -r-..r-r j 

natural  hiitoiy  (4  the  country.    IM  Ucmalri  (ito. 
Practidinti^  (8vo,  I8j^_  Ac.)  are  ulll  publiihtd. 


i'nwediiit'  (^vo,  184%  Ac.)  are  uill  publiihtS.    The  CammOicml 

Xaf  ArU  and  Sciencn  wai  incorporated  al  New  Haven  in 
E  Bru  only  devoted  to  roattcia  connected  with  tlie  axale  of 
:llcut.  it  nowembraceatht  whole  hddof  theaclenceaand  uMul 
ana.  It  hai  iuued  ilemairi  (i8io~i8i6),  and  now  puMidte*  Tram- 
arliani  (1S66.  Ac).  One  of  the  leading  ncictinin  the  United  Stain, 
Ihe.<cad«iy^AQiir<if&tcncnaf Pha^lphia.foundedin  ' 
incorporated  In  1817.  ^dhhsh  an  ncellenl  library;  tlb 

liSi7.Ae.)aadPn<ridii 
Socifiy  il  merYol  wi  ' 


S'^'fi 


"\BB 


(y  "^  Ktlmll  HilUry  wu 
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-. .-  ■  libnry  and  n  cabtiwt  of  tptdoinu.    It 

u  publiihtif  the  foibii  JinunaS  nl  Natural  HuOry  (Bvo,  iBj?- 

*J).  Mrmain  (410.  lltefi.  k.)  MrfiVo(fn(iii(l  11841,  fa.J.    ftc 

i.)«iiH  of  NaBtrat  HillrrJ,  Hrw  York,  vu  incorporatHi  in  IdlS 

aod  has  published  Anaali  Itoa  iSi]  [1S14.  &r.)  and  Pmiiint' 

Scimn.    A  nuTobtr  of  AmTicia  rutunilini  and  g»l«tft>,  luvini 

thonwlvn  u  Ihnr  BoRon  mwmt  in  ihi-  ljti«  year  inlo  Ihc 
Amrrian  Aaaciatvm  Jot  Ai  jtAdvnml  ^  Scimt.  «hich  *ai 
incorponUd  in  1074-  l^>  objKl  is  "  by  mnodkaL  and  mi(ta(Dry 
■Dcvtinn  10  promote  inIni:Qunc  brtven  Amniran  ■citntiitt.'*  fi 
has  puMishsd  Procaiaifi  (1849.  Ac.)-  The  f/aliaiul  Aiaitmy  ef 
"  '  '  atrd  at  Wuhinfton  in  1M3  with  a  virw  ta 

:e  of  Bpecialiils  a^-aibhte  fur  the  ktvicc  of 

Avntali  ((jmbriSr.  I«6j,  «c.)  and  Brpcll.  «  iwll  as  Urmotr! 
(i«66.«r.).  ThtlcadmtiiQf  Sammm  fain  FnrKucoiina).  Si 
Louis  (1S36.  incorpontrd  1857),  and  Chicago  ((S37.  incorponird 
I S6J)  deimB  K«ia1  mention. 

ASt^^  f.tt  (laigy?'?™  nn 

f,lbor,  Uick.  Ac.  JfSc.  Ill  '.. 

I™'^^^\a  a*d  Se'.    }  Jt 

Tamaa  -Um.'  (iMi).'  r)! 

.Ijuo/i   ami  Pnt.!    Tin  <4 

.\atma,)  llfn)-    Columt  K 

De*  Mouea.  liaa  Aeai.  >  w. 

I1S96);  fcrnKrij'  Harlfan  a, 

:ic,}.  Indianiealis.  JuJia  .1. 
Ithaca.  ^iHr.  P*>t.  . 


free  •epanlc  academiea,  Mand*  at  ibc  bead  ot  ill  Fimcli  aaactiea. 
Tbc  AriiU  i'UtMBjbrinf,  faunded  In  179s  and  imsnized  as  of 
pubUe  iintii1n«w  by  a  dccne  of  llth  May  l«6i,  bad  fot  iu  obicrl 
th«  enawnivncal  and  ilady  of  litcrmlure,  lacnce  and  the  bnc 
ansiliRtuyeitaanianilninin(i&40,Ac.).  Thc&xtWiTEn- 
cnnicnwil  fvar  r/nAuMi  NaUnuU  «u  founded  b  iSoi  (or  tbc 
an^ontioa  of  all  bnachca  of  Fmch  indtutry,  and  waa  ttcdg- 
Disd  by  tb*  atalc  la  Ili4:  BiOUin.  The  Aiaiimk  Nalimalt, 
ApiaU,  Uvtmbttio^t,  CmnnwwMi  nu  rounded  by  iM  due  de 
IfoatmocEDc*  in  1830,  and  eflen  priia  aad  medal*,  and  brings 
~»  -  laMn  (18307&.).  Tbe.lwc<iKi«i  FnBifoiH  ^«r  r^uao- 
cs  Seitwta  (iBn),  founded  on  tbe  model  of  Ihe  British  Atso- 

.....  _, _. . J  -iMbbea  Cumpui  rmiiu. 

n  &Hiilt|SjH  d(  Aoact, 


(iSjj.At).    ntcn,Sx.i-Ap.,Si.ilArliilJt^).i.-.- 

Aia.  Aad.  ia  Sc,  Ife.  (lu^).  baaed  on  Soc.  ia  Amii  it  la  Si, 
(17^).  ^^-  (IBI9.&C.)-  Alaia. .Sacked Liu.  (1B6B),  Bait.  (1B68, 
£.}.  Aiiiieni.^cail.,burdon5«.I.ia.(i7S>),ifte-(iau.  °-' 
jbc.  LbmUmu  <I«3S),  Jf/ah  [l86£,  Ac).  Ascna,  &(.?« 
U*im*^*-LtiH  (iSj;).  VM.  (t«j7.  Ac):  ^k.  d-.(tr..  Era.  (1 
Itim.  (tSjI,  Ac) ;  &e.  Liim.  ii  U.-tl-L.  (1853),  .4«aabi  (1853, . 
AtnuMme,  5ic.  d'jtp.,  an.,  it  la  OumUt  (1803),  Amalti  (I 
fci).    Annecy,  S«.  TlnrimapiUM  (1851),  .lau/U  (1"-    ' 
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d'Ap.,  Stc..  d'liidn-cl-Lcii 
««iin((i;6l>iid  180J-181 

VilciidcniK..  Sx.  i-Ap..  St"  d"^  (Vsil),  "uTi,.  VlSiJ,  *£'; 
tSfiS,  Ac.)  and  Rznu  Atriult  (1849.  acj.  Vanno.  Six.  Foly- 
mutifucilil  Msrhittm  (l8l6).J'r«.-7rrfr.  (lSt7,&c.)  and  Bi^.(iaj7, 
*t.)-  VendSmr.  5«.  ^K*.,  &.  cl  Lilt.  (I«6j(,  B.tf.  (1861,  ac). 
VtrdBn.Soc.Plalomaai.(lSll}.itlM.(iaso).  VcnaiJlci,  ^K-iT^r- 
ft  illi  ^rli  (I7«g),  iftjB.  (iTM-lSm)  and  fiiiU.  (IHM.  «c.):  &c.  i« 


l'ff,(iS4S).Z«(KW((i85J.ie5.  Himburg.JVilwiMi.  Vff.(i8i7), 
,1»JuiuU.  (i8«6.  Sc.).  Hiniu.  WittrrauiKlu  Cis.  (1808),  Joitrciicr. 
(rBu,ftc.).  aeidc[bi:rs.NaUirUsl.-Med.ViT..Vertaiua.{i6s7.6c.): 
Akad.  drr  Win.  Slifluni  H.  Lam  U909).  HEtmaniuudI,  Sicbn- 
Mrnic*.  mci.  Vrr.f.  Nalurmil..  VtrhlndS.  (18^,  &c.).  Innsbruck. 
FtidiiaHdtum.  Bcilrdu  (i8ij-i8u)  and  Nrtu  Ztilukrifl  (1855, 
Sc.).  Jena.  K.  LiapM.-Canl.  Atad.  AAenatmH  (187;.  ftc.); 
Jt.  LcepM-Carcl.  D.  Akad.  d.  NalMri..  LapMina  (1859,  Ac.i; 
ZffiJ.-ullouHii.  C».  7fn.,  ZrilKlkr.  (1864.  &c.).  KaduuhF,  T^ofiir- 
EijI.  VtT.  [1S6]).  IWIuiuU.  (1864.  Ac).     Klauvnburg,  Juintiirr. 

r.TprUjiir  fiflih  Ar  ^     IVrJbinW/. !  K.  .^dcAi.  C«.  Ji.  tFiiJ.  (1846),  B«r- 

a;  Dralsikc  nsrfniUni^  Cfi. 
.  (1857,  *c.).    Lembcrg,  &i. 
irg,  NalMrmi!.  Vtr..  Joiuiiber.  (iSSJ.  Sc). 
.^..  I'lT..  ^6<kiw{I.  (i«69.&c.}.    Maim.  MciH. 
1834).     Mannheim,   Vtr.  /.  flalatk..  Jainibtr. 


(1846,  &< 


(iBu,  &c).  Marburg.  &(.  1.  Bifirdtrtnt  (fcr  fcnrnlcm  Nainrvill., 
founded  in  iSifi  at  KwktiiiKki  Akadtmii,  Sikr<Jlnt  {1813.  Ac.)  and 
Silmaiibtr.  (t866,  &c.).  Md»en,  Vir./.  Erd*..  /lu  (184;).  Mcu. 
Acad.,  baxd  on  5k.  tki  Liiua.  ftt.  (.iSisi).  Uim.  (iBiS.^ic.):  Soc. 


.  itc.  {tSvij.  Uim.  it  ..  . 
all.  (1844,  Sc.).  MunichJUd 
NumnlRcv.  Saturliul.  Ga 

ilauflii  ffolarlul.  6d.  liSai). 

:n,I>niUckCSi./.AiiiM(.B.n'ui.(i90ij.   Pngue 


dlliiL  Nal..  Uftn.  (1«41)  and  BnU.  (1844.&C).  .»u..k^,  ».~~~.. 
Orioif.  Cii.  (1901).  Balratt.  NurenilRcv.  Saturliul.  Ga.  (r8oO, 
Abkaiil.  (iSj2.  &c.}.  miAtiSmm-.  KolvkuLGa.  (iSaiJ,  jViBkra: 


,-.,0,  i7mcwiH.iiu 

sutnidy.  Abkandl.  {x^»i.  jtc.)  and  SiOHnpbir.  (tgJ9,  Ac):  /TaAir- 
*iil.  Vtr.Ij>les,Ltai{iiii.ax.y.CB.iarr»fdtru*titiasclirTWut., 
Knnil.  u.  Lit.  in  Bilmtn  (1891),  Hale  nibudy  and  nuny  private 
bequeni.  Jf>'nUf.andoiherpub1icali<HU.   Pni^>ur(.  YbJ.  iStlM/k.. 


iilafj-mineralo%.'Vtr.  <i8jC 
indJ.  (1840.  Ac.).     Rcicdt 

ninJ.  RcBiock. 

Rovereda,  I.R.  Auai. 


(1849.  Ac.,.     

er.t.Hiaiirli.(iam).llillhal.  Rcnlock.Vi 
ilatldt{li47).'trci        '  -     -- 


LEARNED 

\ilSO).  Atti  (iSi«.  Ac.).  StraubuTx,  Sot.  ia  Sc.  Ap.  tl  ArU 
iSoi),  Uim.  (iSii.  &r.)  and  B<dl.  (iSu.  ftc);  Wiiunittapl.  Gti. 
li905),5f*/-i/'<"li90*.Ac.).  StmigartTVff./.BUjri. «!«»».  (igis). 
Mmf«r.  (iBjO-Ac).  Thnm,  CiPfnai.1.1  V«.  Iias4).  Trie.Ie.ii. 
Adfialia.Boa.  uim.  Kw^.  tfal*™.  «.  Wnhmri...  (iSes),  t-ebli>d/. 
L'itnna,  K.  ».2oafo(,-t«.aj.,  CirHaiiU.  {1851.&C,);  Vmint.Vrti. 

" ■--   - .S.*ri/lfnll86l,ftc.).    Wiobadcn.  ^auawiaff 

'    ■  '  '  :*«  (1644,  At.).  Zwabrackea,  WiUir- 


VtT.f.  Njl-rk.  (1819).  .Ajif 
I 


|.yor«*.  &>  (,Bi7),  flff.  tiSji.  At) 

tpui  mdu  (1879).  Ufiititfi  (1S19, 
.yiitrHtxr.  (iBs6.Ac.).  Geneva.  .SiK. 
[iiii,tK.):SaeiiiidtiAni(AiiiH^). 
nc  in  1776:  /lutifM  Katitiut  tfumii 
■nne,  &<c.  I'matoiH  d«  &.  ffal..  BbI/. 
»  Si.  Hal.,  Uitm.  (tSjs.  Ac.)  asd  BuU. 
u.Cr..  Be.  (i860,  AcJ.  Sokxhum. 
iniAer.  (1815.  Ac.).  Zurich,  NalMr- 
i;gi-iB56).  tlilllml.  (iSifi.  Ac.),  and 
.:J£I(.  &)tBWf  Ca.  t.  d.  Natmrnsi., 
K*/.  (iSm.Ac-). 

cUniati  ilaliam.  Atti  (1844-1845); 
I&47;  IB71.  Ac,).  Boloana. 
714).  RtoJic.  (i8m.*c.),  and 

-'■ "-  "— e,  Ctmmoa. 

(iSiS.  Ac.). 


,  .4111  (181S,  Ac.). 
(ISoS.  Ac^;  Stt. 
d.  LucdHit  (i$84). 


.M«".(i8m.AO:S«-/1 


ri(l7B6,  ac.)anrj 


.    Padua, 


!:  ftcoHf.  diScLrlL.edAi 
(1S51,  Ac).    Palermo    " 
/W.  Mr  il  prapau  dttlt  ■ 
5c  (igja).  .410'  (1S41.  ^ 


d"£iJ: 


di  Sc.  (iSjS).  .410'  (1S41.  Ac)  ai 

Ltuire,  Atti  a  Cammircia 

- , Rjr.  da  Sc.  Nal.  H  Uld.  (iSia),  JmcriL 

itSthi.  (i841-l89J)and.1iiiui!ti(iS9i,Ai:.);5«.  ffii7.  Lin.  (iBu), 
BM.  (1871.  Ac);  5«.  sonUuiOac  di  BnuaUu  (187J),  JbnK  (1S7T, 
Ac),  Xniulri  (1877,  Ac,).  Ghent,  JC.  WaiuiiKlc  Acai.  (1886). 
Uife.  5«.  Ai}.  daSc.  (i8]j),  if^.  (1843,  &c).    Mmia,  Sec  " — 


•iSc^cduHain 


(iSoB.  Ac).  VniaaitcJ.  (iSll.  Ac),  nHfuinn  (1847):  Cmaiitsckaa 
Ur  Sefenl.  ittr  A'dlaar-.  frc,  Kaaitc.  knanUnil  {1807.  Ac)  and  (firlni 
(1870.  Ac.);  HoUamiKlli  «aiiJit*iiffii,  Werjl— '■"—  "~  '  ■'-- 
akappii  Itt  Btlordtrint  van  lut  Nait^rkumitii 
Kcbmitn  (1890),  brandiei  in 
BaOniiu,    Ac.    Amhrin..     Na 

The  Hague,  K.  ZiB&f.-J 


oUdiae,    Tijdxin/t 

n^.  Vcn/.  (lA6l,Ac).   Haarlem. 
:<k.  (■7]».l'(rfawU.  (1754,  &c,l. 

^.    „_.,    (,Bi"fc_(. 

MidJelburg 


ulafml.  tiRcdda) 


^^ 


Porf  arvoa  df  Sciau 

Russia.— Si™*  * 

Haturalilli),  fiiM  n 
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TrBM,.(ao.lKB.ic).  Dc^iiaf.iTiiWDi 
{'Sjj.  *cj  Arrltir  (1854.  Ac.]  »iid  1 
CjUuc^  C«^  K(rih»^Tl«4a.  &:■),  Sc 
uiiii6rr.  (iMl.&t).  Ekalcnnburi.&c.s 
Kclon^on,  SodOat  Art  Fauna  0  Mffrd 

KaimfBrtck.  Ca.  Kuia.  S«.  </  ifalwn, 
ll6ji>,tic.)aiiiTndjU»J2,itA.  Klurl 
rndi  (1870,  &C.)  ud  Pnl*M<r  (iSto,  &c 
Z*pitH.  Leabat.PilitkSac.p--^-  •■ 


ffufBvI^  &i.  (TgS9). 


—I.  Aai.  SmIhA  (1B66).  AwHlitt  (1867. 

MiW  (t^l);  .Sue.  i>cJilHhii(J  [1881)-     Jwy.  .S«. 
Unu.  4i>shrrHR  itUwTCi  QwHHfc  (1 865).  Ilifnnh 


hiKiiil.  Paiaba  Ctcnt.,  Arch 
JaTU.— Tokyo.  AlioMc  5r 


IL  Matbiuatics 


laVEU  U  Puil  in  1SS7,    TheA^yoJ. 


Hddtrbrrg 


(1831,  At). 


•nd  Tu  lacorporaled  < 
in  Buriidgbin  House, 

MomOditlMUa  il»il 

.5k.  in  Londiia.  Bad  Hldnia  at  Briital  (l86q1,  RiparU-.  L«d> 
(l*»).  MaueliiBcI  »ikI  Liverpool  (iBgl);  Toronto,  Roy.  AiU.  Sx. 
•/  Cmiait  (1890),  IVaiu.  (1S90),  Prix.  (tqm).  Jonnui  ll»07.  St); 
Madiuo.  fljlroiwmicd  OKd  Aitro^ynial  Sec.  oj  Anuriia  (iSoo): 
Su  FnocBco,  AOr.  Stc.  sf  Mi  Pactfii  11889),  PiM.;  Pirii,  .Sik. 
Atlr.  (18S7).  £■",:  BelLo,  it^.  Ailr.  bitmulilU  (1897);  LdpiJE, 
Attrrmcmutlu  Cts.  (1S63).  PyU.  (1865.  Sc}  and  VitrUjalitHclaiH 
0866,  &c);  Tulia.  Soc.  Aar.  flat.  (1906),  Hn^Ia;  BniwU,  Sue. 
JMp  i'^ifr.,  ^  1/IUmtl.  U  di  Fkyiiqti  im  CloU  (1891),  Ak/I.  wim.: 
Antnrp,  5ai.  tAur.  (190J),  OuiUi:  St  Frtcnbuis.  gnu.  AW.  Six. 
(1890),  ImtMtija  (1896,  aci :  uid  Mtmico,  Sac.  AUr.  (1901):  Aglai's 
(191B,  Ac). 

tV.  PMvnci 


VI.  GlDLOCT,  MmULOCT  A] 

The  fint  /xlfn 
In  1 878.  TtK  Gu 
corponted  In  L& 


SiittfiF:  it  iwiu 

■nd  docnptwn  a 
Ac).  ,T1»JCmI( 

L(w«Ti8i8,  fa! 

Ttr  J?0yai  (inZilj 


J?0yai  Gtolci 
■cology  ol  ll 


(18J8).  / 


SouiH  AfucA:  Jotunnabure,  Cwi.  Joe.  1*5.  A.  (1B95),  TniM.' 
(189s.  «cj.  U«iT»D  Stitm:  Louiivni*,  Ky.,  Oki>  FaUt  (helot. 
Sec.  ^ntnnciKO,aiUfemieSliUCteht-See.{lil6).  Ntw  Yo^ 
Gtel.  Sue.  efAiKir.  (|S88|  BulT.  WaihinKlon.  CiciJ.  5k.  0/  IKukint- 
l«>  (1893).  FiaNCB:  UJk,  5k.  CM.  <fu  JVonf  (t87oV  Xnnnfii 
(1874,  &).  Havn.  5k,  Ool.  it  JVonuoJu.  fiuU.  (1873,  Sc.}. 
Piiu,  5k.  cm.  d(  FraKi  (IS30,  rHoeniicd  iSji),  ■•nidi  tha 
Piix  VidiKand  (jC4o)  every  Ihrev  yean,  BaU.  (1A30,  ^.)  and  iitm. 
(tSu.  Ac);  SetTFmnf.  A  Uintrsiopt  (1878.  recogniied  1886).  Eor- 
meily  5k.  IfinirsJ.  <<>  /'fawi,  BuU.  din.  fa,).  Sainc-Clicniic.  5«. 
d'lui.  UintraU  (iSs}),  £<•".  (i8s5.  *c.).  Giuahv  end  Auitiia- 
HuHCAtr:  Berlin,  Diutcki  CbH.  Ca.  (1848),  ZUrtr.  (1849,  Ac.), 
ifDiiiUitwwiUt  Ci90i.Ac)iBudap«l.if>f7ivkwFiUiU«<rwnJiJ 
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H'Biicricbr  ^f.  V 
Gnlw.    Vir.   (iSjl), 

oi  jB(.  &w  o^zl 

MtH'C!i=l°iU  Fails 

Ac.}',  LtifF,  S<i.  Cfa 
SiocUmliii.  (Mofuti 
Rutiu;  5t   (^luibu 

Ac  CM.  itetnw  0904).  M. 


VIII.  MtctoKorr 


ID  KOKTICULTDU 


Liiuimii  KcictH,  •rhich  uniilly  dul  with  both  Bolofv  and 
bouny.  >re  pUcKlin  tbt  taiettS  clw  {No.  ij.  Tli*  Ctupii 
tnunulimal  tHarticnUim  &K  laefl  BruHcIi  in  iW-  —■  -be 
cUt/pb  /nlfnutiflut  ii  BtUaimf  u  Anmetdun  m  be 

Jt^  Aotanic  5Mu<7  ^  £«td«  {[neorixmtHl  1B39}  bu  in 


gf.  iliiut  Hsriic.  SiK.  (1939).  (Udeiu.     C 
1B30).     Liverpool.   Bif.   &ic.   (i«6}. 
).  Ftm.  (iSjr,  4c.)  »iid  r™u.  iiS44. 


,H}<HrUHyS 

&.).  The  1^^  fiMinUml  ^Btiil)'  (ciublBbRl  in  iBo 
■ted  In  iSoo)  bu  (udeu  M  Cluiwicli.  *nd  pubUiba 
(1846,  ftc.).  TIk  elM  pfovindil  ndetin  ut— Abenlei 
SaS.  HofUc.  Ante.  (1S70I.  Trmi,  Arbroalh.  Bsrtk.  Al 
KnaicBham,  Bol.  a    ■-'■■■•      

BoL  Sk.  (I'a. 
Scelliik  Arbc 
(■a7S).    Cin 

'  Uhtti  ■  '  " 
HtrUi.  i 

HSblar 
•THaHic. 

s£fHt 


.:  Klngitan.  Bei.  StK. 


i^Canaia  (1 


?;?.■.? 


Saint  Ce 
SectH 


■  iM).    Bottor. 

^'^artk. 
ifPtmtlatie, 

tic.    DilEui, 
VotJ-tforti... 

•Ur.   iTIlorlic. 


Pswalot-    It 
Ml..  .Iriiiloi  (ISJ.,  Ac^- 


••rttra":    Ca.    fir   BO.    u.    CarlniaM    (IM), -- 

Erfun,  Gorlntaii  fir,  Fnnkfon.  CarmitM  Ga.  Frciburt.  BtL 
Vb.  CMiu.  GarUntcM  Vp,  Golhl.  Tkiriitf  Cdilnlu  Vrr. 
Klanalun.   J[|l.iUKru£*t  Cailmbw  Ca.   Landibut,   Dm.    Vn-. 

!._.    ^..     . *     rj___   *.a-g^  ^  j  puj  tUpertanum  (1H64,  Ac.). 

Soodenluuien.    60^    Kfr.    Sluttgut, 
M,  Kff.V.  aiuHifil.     WOfxbufI,  Bat 


jutT.  «f  am.  wiin  .^uia  Bateaicol  Ca'dn  (t«uj. 
&c.  Xa*.  it  Fltn;  Sx.  OUp.  iTArborie..  A' 
loy,  d'Hu'Ik.  Holland:  Cheni,  Kna41n«tJit  C 
on  am),  TVnfactr.  Leiden.  HaM.  Btt  t 
.S«,  it  Bel..  JbcuAl  (1B74.  ftc).  Ninttuen.  I 
rinn,  ,trcW  ('^ri.  4c).  DtKUAU!  CapeBba(ea 
iwf.  Tidiikrilt  (1866,  Ac). 

X.  ZOOLOCT 
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fti.)i  ^« 

Fa*.Stt. 
lul.  Mr. 
JatiimZi 

Ek. 

Vain..   TtjJith.  litsj.  &c-}-     RcHHidim.  JVi 
V<«B...    T^ukr.    ihjt.   *c.S.      No.w*y:    Br, 

SnoBK:  Stockholin,  EnUimclai.  Faminj  (1S79J,  ^'.  Tiiikrifl 
(lg8o.4r.).  Rdmia:  McHcow,  XnJiiMf.  At.  Si  Pettrrtiure,  ftu- 
liu  EmUmnlot.  Sx.  (!S»).  Hom*  IKiUiUii  nlnL  ™i.  AlCIH- 
nsi  RinilLIC:  Bucnoi  Aim,  5iJt.  2ib(ii(.  4rf<iifiiH,  Ptritil, 
Zatiof.  (1S7J.  Ac);  jc<.  ErOami/iii.  ArfniL 


kitUn^i^i  EfW  ill  61W  rmeiini  at  ficucUttl  in  I       _.. 

Compui  mt^Mj  (1666,  &c.}.    The  Rnal  AnUuopiolatiia!  liutUiOt  tf 
Crral  BfUan  and  Ireland  wu  (aunded  in   l8;i   upon  the   "■■— 
iBfcal  SmtOy  (■««),  which  publiihrd  ■  Imtrml  (iSift-lBj 
TraniatiUiu  (iSj^-lMol,  .nd  the  ArUliropBlsiiail  Snciily 
»likh  iMBtd  Mnooiri  (186J-1S69)  and  thf  Anllmpiilmnl 
(l»64-t87D).    ■nie/iiilUiittbring.oulay«mii;(lJ71,Se.). 

^uv.  K^' <4'U*rs^^'o(.  .S«.  (iS9«).    Bombay,  71(  GoOa  5oc. 
(ijoj).  oeoioiul  pgHO*-^ 

/«na/.      New  Yoiii,  Amtr.  Eliiulei.  Sac.   I1B43),   Trail.  iflllV:^ 
.o—i   —J    11..11    ,.iu.  .ot.i.    forneily  A.iUkri>i<itcr.  Iial.,  Jaum. 

—--  '-  '■-^^,  tfmi,  (i»W,  «c.): 


WaiUcfton 


Jropotpj.  &c.  (l879)[Tfji«J 


XII,  SociOLOCT  (Eccmomic  Sdcao.  Sutinici,  La< 

Tbe  iawmatkmal  HcklittuT  IhdiiinaJuii /Ur    .   .   ...... 

it  Pr9wrts-Sti  Sritnia  Sxiales  and  che  Caict^  Jmtrnaiioiui  i* 

Slati^qai  which  BrK  m«  at  Bniwclt  in  1853.    Bot"-  ■- —  ■ -■ 

ra^Ha  rmfu.    Th*  Cminii  /MimolMiinJ  ii  BttHlc 

"fft"""" 
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■  '  -'---■ -itthii  in  1S64  the  Sooifi'Ar  fmMnf  111 ^■Hii-'- 
It  hdd  1  rrarly  migmDiy  mmini,  andjHit 
|iBs8.&c.),and5i>fi^&in>a(iK6,Xc.>   m 


laj?) 


had  uaiud  with  ii  in  1S64  the  Stdnyftt  Frrwulntt 

tf  lit  £«.     It  hdd  »  ytarly  mignl — '— 

fnuaaeliamt  Utsg.  Ac)  and  SotiaTSci 

Iftktl  Sac.,  ihc  E.r««'  Edmnlitm  ;.„. 
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incorponted  1M7.  publiihei  ■  Jnrtut  (l8w.  Ac.):  CsMn  fKit 
(1M6).  fv  thf  diffuBon  of  the  polilical  wkT  economkil  priitdplu 
_=.!.  ^i.:j.  f-uj — ■- 1. ;.~i   1..,  iHoed  ■  nriety  of 


tbcRgy.  1 


J(  ifSitr^ari 


(igSa):    /ufiliiM   tf  Banttrl    (187; 


?iM,-l 


ScKKmiiU  (lS97).  both  nKetiaf  it  Ediabunh:  ud  th 
nd  Stciit  /afiuT  Saritif  if  Ir^nd  Itbr).  vilb 
u  Dub'>.    After  the  Ihni  of  Couht  (g.>.).^  qkr  in 
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SOCIETY  ISLANDS— SOCINUS 


I  iS°  S.,  i4S°iin 


If  Folyne 


ol  63/  "I-  ■"..  btlonging  lo 

OcEAlf,)  Tbe  prLDcipal  islnna  13  ianui  \g-t.i^  r»n  01  me 
uehipeligo  wis  discovered  by  Pedro  Fenundei  Quiroi  in  1601. 
la  Ij6j  Sinigel  Wallis  rc-discoveted  it,  ind  named  it  King 
Ceorge'i  bland.  In  1768  Louis  dc  Bougainvitk  visited  Tahiti, 
claimed  it  at  French,  and  named  it  La  N'ouvdie  CylUrc.  On 
the  11th  of  Apcil  1769  the  Bciiisb  eipcdilion  to  observe  the 


arrived  at  Tahiti.  On  (his  Gist  voyage  <he  subseqi 
visited  the  islands  twice)  be  named  tbe  Leeward 
isIandiSodelyinhonoucof  the  Roynl  Society,  at  the  ii 
of  which  the  eipcdilkin  had  been  Knt;  Tahiti  and  Ihi 
islands  he  ciUcd  Georgian,  but  the  £nt  name  was  sub 
adopted  for  Ibe  whole  grouj 
viuted  by  a  Spanish  govern 
•ras  made  at  cokiniiaiiDn. 


■nlly  p 


In  1771  and  1774  the  islands  Mice 
It  cipeditkin,  «nd  some  attempt 
1  178S  Ueutenant  Bligh  ol  the 
Tahiti,  lo  wbich  iiland  the  his- 


r  milefl;  it  beoTfl  twelve  palm-eovered  idei^  oT 
inhabited,  and  has  one  narrow  boaf-paAUec 
[oon.      Wllh.lbe  exception   jufl    naoiSTtlle 


the  country  ia.gfD][>gicjUyipeakin 
Ire  nigged  BiuJ  elevated  17149  It. 

-- , .■aj389.  Bola-BoU  jJ6s).    A  mou 

tain,  usually  with  very  ileep  peak*,  forms  the  ccnm,  if  not  i' 
whole  island:  on  all  sides  sicvp  ridges  descend  to  the  sea.  or,  aa 

-"^ --■—'-'-tclt  of  flat  land.    These  mou 

■   ■-  lolhed  with  den 

.-«  form'^'™l'iic"h;'Sac'in  'iJESd?'*™''' 

patted  in  the  Pacific.    Innumerable  tills  gather  ia  lovely  atrcan 
and,  after  heavy  rains,  torrents  pRcipitale  tbcmKlves  in  grai 


theie  recft,  which  often  support  a  chain  of  green  islets,  affotd  many 
good  harbours  and  safe  anchorages.    In  this  respect  tbe  Society 

Tdands  have  the  advantage  of  many  Polynesian  islands. 

The  populilioni  ol  the  chief  islands  aic:  Tahiti  10,300,  Moorea 
i6<io,  Raiaiea  and  Tahu  3300.  Huahc^ne  ijoo.  Bola-Bola  Boo:  and 
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Siena  on  the  igth  of  January  1515.  Hit  family  detoiided  from 
EoEEO,  a  banker  at  Percena.  whose  icfond  son.  Mino  Soui, 
letlled  as  a  notary  at  Siena  in  1304.  Mino  Soul's  graadaun, 
Souino  (d.  i4oj),  was  ancestor  ol  a  line  of  patrician  jurists  and 
canonists,  Mariano  Soiiini  Maior  (1307-1467)  being  the  first 
and  the  most  fanwus.  and  icaditionally  regarded  as  the  Gnt 
freelhiolier  in  the  family.  Lclio  (who  spells  his  surname 
Sozini,  latinizing  it  Sozinus)  was  tbe  utth  son  of  Mariana 
Sozzini  junior  (1481-1556)  by  his  wife  Camilla  Salvetti,  and  was 
educated  as  a  jurist  under  his  father's  eye  at  Bologna.  He  told 
Melanchthon  that  his  desire  lo  reach  the /on(Ei;iirii  led  him  to 
Biblical  research,  and  hence  to  rejection  of  "  Ihe  idolatry  oi 
Rome  "  He  gained  some  knowledge  of  Hebrew  aw)  Arabic 
(to  Bihtiander  be  gave  a  manuscript  of  the  Korln)  as  well  ai 
Greek,  but  was  never  a  laborioui  student.  His  father  lupplied 
him  with  means,  and  on  coming  of  a^e  he  repaired  to  Venice, 
the  headquartPia  of  the  evangelical  movement  in  Italy.  A 
tradition,  first  published  by  Sand  in  167S,  amplified  by  subs^ 
quent  writers,  makes  him  a  leading  spirit  in  alleged  theological 

ing  in  anachroniams.  Including  the  story  of  Sozini's  flight)  must 
be  rejected  aa  fabiiloua.  At  thla  period  the  standpoint  of  Saciu 
wai  thai  ol  evangelical  reform;  he  cihibits  a  singular  union 
of  enthusiastic  piety  with  subtle  theological  specidatlon.  At 
Chiavenna  in  1547  he  came  under  the  influence  of  Camillo  of 
Sicily,  a  gentle  myslic,  lumamed  Renato,  whose  teaching  at 
many  points  resembled  that  of  Ibe  early  Quakeis.  Putsiung 
his  religious  travels,  bis  family  name  and  bit  personal  chattn 
ensutcd  him  a  welcome  in  Switzerland,  France,  England  and 
Holland.  Returning  10  Switzerland  at  the  close  of  1548,  with 
commendatory  letten  to  the  Swiss  churches  from  Nicolas 
Meyer,envoyfromWitlenbergto  Italy,  we  find  him{is49-ISSo) 
at  Geneva,  Basel  (with  Sebastian  MUnster)  and  Zurich  (lodging 
with  Pellican).  He  is  neat  at  Wiltenbefg  (July  1550  to  June 
iSSi),  Atst  Bl  Melanchlbon's  guelt,  then  with  Johun  Fotstcr 
for  improvement  of  his  Hebrew.  From  Wittenberg  he  returned 
10  Zurich  (end  of  tjji),  after  visiting  Prague,  Vienna  and 
Cncow,  Political  events  drew  him  back  lo  Italy  in  June  1151; 
two  v'aili  to  Siena  (where  Iieedom  of  speech  was  for  llie  monent 
possible,  owing  lo  Ihe  shalting  oft  of  the  Spanish  yoke)  brought 
him  into  fruitful  contact  with  his  young  oei^w  Fausio.  He 
was  at  Padua  (not  Geneva,  as  Is  often  said)  at  the  date  ol  Scr- 
vetus's  ezecution  (Oct.  17.  iSSj).  Thence  he  made  his  way  to 
Basel  (Jinuaiy  1554),  Geneva  (April)  and  Zurich  (May),  wtwre 
hetookuphisahode 

Calvin,  like  Melanchthon,  received  Sozini  with  open  anm. 
Mclanchthon  (though  a  phrase  in  one  of  his  ktlen  has  been 
strangely  misconstnied)  never  regarded  him  nith  theological 
suspicion.  To  Calvin'i  keen  glance  Soiini't  over-qwculative 
tendency  and  Ihe  genuineness  of  his  religious  Daiun  were  equally 
apparent.  A  passa^  ofun  quoted  (apart  fiom  the  context) 
in  oneof  Calvin's  letters  (January  1,  1551",  has  been  viewed  as 
a  rapture  of  amicable  intrrcnurse;  but,  while  more  than  once 
uneasy  apprehensions  arose  in  Calvin's  mind,  there  was  no  breach 
of  correspondence  or  of  kindliness.     Of  all  the  Keformcn, 

tection  of  the  body,  ptedesti nation,  the  ground  of  salvation  (on 
these  points  he  corresponded  with  Calvin),  (he  doctrinal  basis 
of  Ihe  original  gospel  (his  queries  to  Bullinger),  the  nature  of 
repentance  (to  Rudolph  Guiliher),  the  sacraments  (to  Johann 
Wolfl).  It  was  the  fate  of  Seivetus  that  directed  his  mind  to 
tbe  problem  of  the  Trinity.  At  Geneva  (April  15J4)  he  nude 
incautious  remarks  on  the  common  doctrine,  empbasited  in  a 
subsequent  letter  lo  Martlnengo,  the  Italian  pattoi.  BuUingcr. 
at  the  instance  of  correspondents  (including  Calvin],  questioned 
Sozini  as  to  his  faith,  and  received  from  him  an  eaplidtly  orth»- 
doi  confession  (reduced  to  wriling  on  Ihe  15th  of  July  ijjs) 
with  a  frank  reservation  of  the  right  of  further  inquiry.  A 
month  before  this  Sozini  had  been  sent  with  MaiN'no  Muratto  to 
Basel,  to  secure  Ochino  as  pastor  of  the  Italian  church  at  ZCricfa; 
and  it  is  deit.that  in  (heir  subsequent  iolemnuae  tbe  tnincb 
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«f  Soibd  ud  OcUdo  (>  thinker  at  the  lune  type  u  Cioiillo, 
villi  finer  dliJectic  ikilJ)  acted  powerfully  on  each  other  in  the 
ndical  discuKion  of  theologiul  pToblems.  In  1556  by  Ibe 
death  of  hii  father  (who  left  him  nottiing  by  wilJ)»  Sozini  was 
*       ■      ■  ■  ■    ■    .    With  —        


■citoi 


■in}h 


Crmcow  (o  obtain 
Florence  for  the  reaJia 
nough   Ml 


1JJ8  ll 
I  appeal  to  the  leigninc  d 


Liol  V 


home,  ajid  apparently  did  ni 


Muimilian  Il/invokei  ai  an  hiiloric  pinliel  the  hixpiuble 

wbcD  he  fled  fiwn  Egypt  to  Tibia.  Well  leceived  otit  of 
Italy,  Soiini  could  do  notbi 
proceed  beyond  Venice.  The  Inl. 
family^  his  brolher  Cmielio  wao  impTisoQed  Al  Rome;  his 
bmlhen  Celso  and  Camillo  and  his  nephew  Fausto  wft*  ."  repu- 
tati  Lalenni,"  and  Camillo  bad  Bed  from  Sien^  In  August 
tssg  Soiini  leluincd  10  Zurich,  whetc  his  biie[  ureer  was 
doKd  by  his  death  on  the  i4tb  of  M(y  is6>,  •(  his  lodging  in 
tbe  fioiise  of  Hans  Wyu,  silk-ircava.  No  aulheniic  poitnit 
of  him  eiists;  alleged  likFoeuts  on  medils,  kc,  an  ipuriaus. 
Tbe  news  of  bia  undc'a  death  reached  Fausto  al  Lyons  through 
ADtonio  Muia  Boouo.  Repairing  to  Zurich  Fiuiio  got  his 
nnde'a  lem  pipen,  comprising  very  litllE  connected  writing 
but  a  good  many  note).  Fausto  h*»  so  often  been  treated  as 
a  pbc>>ris(  fmrn  Lelio  that  it  nu,y  be  well  to  lUle  that  his 
indcbtedno*,  »omewh»t  ovei-estimaled  by  bimsell,  was  twofold; 
(1)  He  derived  from  Lelio  in  convcnalioo  (1551-155])  the  germ 
^  his  theory  of  salvation;  [i>  Lelio's  paraphrase  (1561)  of  ifxil 
in  John  L  I  a«  ■'  the  beginning  of  the  gospel  "  gave  Fausto  on 
eaegetical  hint  for  the  cnnstruclion  of  hii  Christology.  Apart 
froni  these  suggestions.  Fausto  owed  nothing  to  Lelio,  live  a 
curiously  far-fetched  Interprelalion  of  John  viii.  jS  and  the 

nKS  were  of  contrasted  types.    Lelio,  impulsive  and  uquitilive. 

mind  ol  Fauito  sought  in  ezlemal  authority  a  bails  for  the 
ethical  teaching  of  ChristUnity. 

mtnKi  Ainrtaliit  (ij£o), 


(■SUl.  F 


n,y-fj« 


ind  more  or  le« 


K  ^pmt  rtfentaJentm 
mt,  L.  Sam  hivii:  ikt 
•  crabbed.  Sandaddi  > 
nailing  Is  known.    Ben 

leen  aadrwd  the  Cimlrii 
of  CBHFllia,  and  Ibere  ii 

'  Explicatio  (is6))  of  the 
be  work  of  FauRo:  thii 

1  Fnnc  Cuinio'l  iV/Mim 


See  alio  TkuUtical  Knim  (July  1R79).  and  Bo> 

r'l  EaHj  Sinma  ^  Eni.  Unit.  CtriH.  (inns.  £.  P.  Hall.  i» 
■- -'-■-  -bovi  ofunprinlKl  Hiirces. 


Use  hat: 

IL  FAtuTO  Paolo  Soizihi  (i^.. 
on  the  jlhol  December  1539,  the  only  son  of  Aleuandro  Muin 
"princeps  aubrilitatum,"  by  Agnese,  daughter  of  Borgh« 
Petnud,  a  descendant  of  Fandollo  Petiucci,  the  Cromwell  1 
Sena.  Unlike  hii  uncle  Lelio,  Fausto  spell)  his  lutnan 
SoxodI,  laliniaing  it  Sodnus.  His  fatber  died  in  1541,  in  h 
thitty-tecoad  year.  Fausto  had  no  regular  education,  bein 
brou^t  up  at  home  with  his  aiiler  Fillide.  and  spent  h 
youth  in  deiullory  reading  at  Scopelo,  the  tamily  countty-sea 
To  the  able  wsmea  ol  hii  family  be  owed  the  strong  moral  impre: 


under  of  the  short-l 


ncmber.    In  1556  bis  grandfather*!  v 
le  family  estates,  made  him  Iik 


[th  promise  of  a  legal  career;  hut  he  despised  the 

millo.     Coming  of  age  (15)^1}  he  went  to  Lyons,  probably 
tsging  in  mercantile  business;  he  revisited  Italy  after  hii 
clc  Lclio's  death;  we  find  him  in  1561  on  the  roll  of  the  Italian 
irch  at  Geneva;  there  is  no  trace  of  any  relations  with  Calvin; 
Lyons  be  returned  neil  year.    The  evangelical  position  »u 
I  radical  enough  for  him.    In  his  Ezfikalia  (15G1)  of  the 
>em  to  St  John'a  (kapel  he  already  altribuies  to  our  Lord  an 
icial,  not  an  essential,  deity;  a  letter  of  1 5G3  rejecu  the  naluial 
mortality  of  man  (a  position  subsequently  developed  in  hit 
pulalion  with  Pucd).    Towards  the  end  (d  156J  be  returned 
Italy,  conforming  to  the  Catholic  Cbuicb,  and  for  twelve 
.  in,  ai  hii  unpublished  lellcn  show,  wii  in  the  service  ot 
Isabdla  de  Medid,  daughlet  ot  the  grand-duke  Coiimo  of 
Tuscany  (not,  as  Praypliowiki  layi,  in  the  service  ot  the  grand- 
duke).    This  portioa  of  his  life  he  regarded  as  waited;  till  ij6t 


sgavei 


a  legal  di 


e  Dta 


ilh  hb 

pitroneu.  He  left  Italy  at  (he  end  of  1575,  and  after  Isabella's 
death  (strangled  by  her  husband  in  1576)  he  declined  the  over> 
(urea  of  her  brother  Francesco,  now  p^jid-duke,  who  pressed 


:Lich  led  Soziini  (o  quit  Italy;  t! 


oheliev 


in  his  own  name.  Souini  now  fiied  himself  at  Basel,  gave 
hinuelf  to  close  study  ol  the  Bible,  began  ttanslaling  (he  Psalms 
into  Italian  verae,  and,  in  spite  ol  increaaing  deafness,  became 
a  centre  of  theological  debates.  His  discuauon  with  Jacqua 
Couet  on  the  doctrine  of  salvation  loucd  in  a  treatise  Di  Jan 
Chriilo  stnaton  (finished  July  i),  ISjS),  the  circulation  ot 
which  in  manuscript  commended  him  10  the  notice  ot  GiorffO 
Blandrau  (f.i.).  court  phyudan  in  Poland  and  Transylvania, 
and  ecdesiaslical  wire  pidlet  in  tbe  Interests  of  belerodoiy. 

Transylvania  had  for  a  short  lime  (1559-1571)  en  joyed  full  re- 
ligious hberty  under  an  anti-Trinilaiian  prince,  John  Eigisniund. 
The  eiiiting  ruler,  Christopher  Blihori,  favoured  Ihe  Jesuits; 
it  was  now  Blandrata't  object  to  limit  tbe"  Judaic  "tendencies 
of  the  eloquent  anti-Trinitarian  bishop,  Frands  Dlivid  (1510- 
iS7<)li  W'<h  whom  be  had  previously  co-operaled.  A  charge  of 
Ihe  gnvest  sort  against  Blindrata's  morals  had  detlmyed  bis 
inauence  with  DIvid.  Hence  he  called  in  Souini  to  reason  with 
Dlvid.  who  had  renounced  the  worship  of  Christ.  In  Souini'l 
icbeme  of  doctrine,  terms  in  themselves  orthodoi  mere  employed 
in  a  heretical  sense.  Thus  Christ  was  Cod,  though  in  nature 
purely  human,  namely  as  kh  Die  mtdleriiD,  ai  qunU  in  nil  dolt 
f<M^  H  Die  iHprtmo  caUlU  tl  lavrriu!  M  nundo  (Canld).  In 
matter  of  worship  Soizini  dislinguifhed  between  adordig 
Cli'iili,  the  homage  of  the  heart,  imperative  on  all  Chrisliaai, 
and  iimxaiio  Chrisli.  the  diced  address  of  prayer,  which  «u 
■imply  permissive  (Blandrala  would  have  made  it  impentivt); 
though  in  Souini'l  view,  prayer,  to  whomsoever  addressed,  was 
leceived  by  Christ  as  mediator,  for  innsmission  to  the  fi(her. 
"     •■         •        ;5i8  Soirini  reached  Koloisvir  (Klausenburg) 


1  Poland,  and  did  his 
a  half  under  Divid's  r 


tot  loul 


SOCIOLOGY 


bunjcd  back  to  t>otud  fxli 
o[  complicity  with  what  he 
DO  party  U>  Divid'i  incucenlion  it  Diva,  when  Ihe  old  mu 
miserably  perished  in  leas  ihaa  thru  months.  He  waa  willins 
tbal  Divtd  should  be  prohibited  from  preaching  pending  the 
dedsion  oE  a  general  synod;  aod  hia  TeEoeocea  to  the  case 
show  that  (aa  in  the  later  instances  of  Jacobo  Paleology, 
Christian  Franken  and  Maitin  Seidel)  Ihcolo^l  aveniona. 
though  they  never  made  iiim  uncivil,  Eiozc  up  his  native  kind- 
ness and  t>linded  hia  perceptiona  of  character.  BLandiata 
ultimately  conformed  to  tbe  Catholic  Chuicb;  bence  Souini'a 
laudsloiy  dedication  to  him  (ij8t)  of  hia  £)c  Jau  Chriili  notva, 
in  icfily  to  the  Calviniat  Andrew  Wolan,  though  printed  in  his 
wotki,  vaa  not  used.  The  remaindei  (is;9-i6ch)  of  Souini'l 
life  Has  qient  in  Poland.  Excluded  SI  first  by  bis  view*  aa 
baptism  (which  he  regarded  aa  applicable  only  to  Gentile  con- 
vetti)  from  the  Minor  ot  anti-Tttaitwian  Chuith  [laijrly  ana- 
baptist), he  acquired  by  decrees  a  ptedorainant  Influence  in  its 
synods.  He  conveited  the  Ariuu  ftom  iheii  avowal  of  out 
Lord's  pre-enstenee,  and  from  Ihdr  rejection  of  the  imocalit 
Chriili,  be  repressed  (be  semi-Judaiiera  whom  ha  failed  to 
convince.  Thiougb  corre^Mndence  with  friends  he  directed 
also  the  policy  of  the  anti-Triniurian  Church  of  Transylvania. 
Forced  to  leave  Cracow  in  IJ83,  he  found  a  borne  with  a  Polish 
noble,  Christopher  Moiiilyn,  whose  daughter  Elizabeth  be 
nuuried  (ijS6).  She  died  in  Ibe  following  year,  a  tew  months 
after  Ibe  birth  of  a  daughter,  Agnese  (1587-16:4),  afterwards 
the  wife  of  Stanislas  Wiazowaly,  and  Ibe  progeaitresa  of  numer- 
ous descendants.  In  ijSt  Ibe  grand-duke  FiSJicfsco  died:  to 
Ibis  event  Soidni's  biogiaphen  aiuibuie  the  loss  of  his  Italian 
properly,  bi;t  his  unpublished  letters  ahow  that  he  was  on  good 
terms  with  the  riew  grand-duke,  Ferdinando.     Family  disputes 


will;  in  October  ijqo  it 

allowing  him  a  pension, 
supplies  from  Italy  dissol 


of  b 


[led  hi 


,  apparently  oevei  paid.  Failui 
mlved  the  compact  under  wbicl 
anonymous,  and  be  began  to  pu 


ill-uaing  hia  person.  Friends  gave  lum  a  ready  welcome  at 
Luslawice,  jo  miles  eail  from  Cracow;  and  here,  blvin«  long  been 
iioubled  idib  colic  and  tbe  stone,  he  died  on  the  4tli  of  March 
i&H-  A  limestone  block,  willi  illegible  inscripiiona  marks 
hia  grave.'  His  engraved  ponrait  is  prefiied  to  his  works  (the 
original  is  not  eitant) ;  an  cul-paiating,  formeily  at  Siena,  cannot 
be  considered  authentic. 
Scnziiu's  worki,  edited  by  bis  gmodi 


ScUichting  w 

Bniloldkm 
Felix  Tuipki 
•nd  Cnlnnn 


.^F.  Kuyp . 

'minim  pUaimiim.  though  II 
Ibe  tint  of  [he  tenea  to  be  | 
ant  theological  wrilinga,  exc 
which  be  denia  that  Cod  fi 
ixed  to  Caitellio'B  DitUot' '  " 


iSJ»-re 


■  (IJW).     Hit  neudonymi,  raiily 

ki  tJrbevetaniu,  Prosper  Dvcdaeus. 
BIUI*  Tuiwo   GenpolenH   (-Senenu).      Same  of   his 
^*tij    niat   H    in    Ferentilli's   Stidla   di   slanu  di  datrsi   anion 
iBimi  (IS»,  IJ94);  other  qxcimens  are  given  in  Cantil  and  in  the 

con^dered  that  nil  abtest  worV  was  hia  CiTM/ra  oiJbiM,  which  periahAl 
in  the  riot  at  Cncow  (tj^a).  Later  he  lie»a.  but  left  Incomplete, 
more  Iban  one  work  dengned  to  exhibtr  nil  Mvttcm  aa  a  whole. 
His  reputatiao  aa  a  thinker  raoit  rest  upon  (1)  iiis  Dt  amltriloU 
1.  Krittvat  dSTo)  rnai  (i\  iSt  Dt  Jm  OriHa  unaUn  (tjrB). 
The  former  waa  firM  publUied  (Seville.  llU)  by  Lopes,  a  Jenit. 
who  claimed  it  aa  hfa  own.  Iwt  prefixed  a  pnface  maintaining 
(csntnry  to  a  f  uodanental  poilliaa  of  Sonjnl)  that  man  by  naluie 
has  a  ksowledfe  o(  Cod.  A  Fmch  venkm  (isn)  waa  approved 
■      ■       ■■  .-.-.-...-       ■  tioo^fidwirdC&tnbe 

the  commendation  in  a 


tic  of  the  alleged  epitaph. — 


izini,  legardina  R  (15S. 


of  E^^ind.  Of  the  person  of  Christ  in  this  trraCiae  he  lays  notlniig ; 
ill  one  topic  is  (he  work  of  Christ,  which  in  his  view  operates  upcw 
man  atone;  the  theological  aigacity  of  Soaaioi  may  he  measured  by 
the  pecitnency  with  which  this  idea  tends  u  recur.  Thou^  ha 
■bvA  of  opinion,  he  diKlaifned  the 


larch,  and  drclined  „  „.-_ 

■^  Hiicontidencein  theconcluiioiuothisi 
1  the  repute  of  a  dogmatist  1  but  it  was  hii 
and  iimpliry  the  fundamentals  of  Chriiliaii 
iround  dot*  the  memorial  tahtel  al  Siena  (i_ 

ternatural.   Of  hia  non-thcoJogkal  doctrines  i 


»  of  Padic  Toti  at  Siena. 


WCIOLOOT,  a 


(Of  hun 


Biology  may  be  taken  .  ,   .   -  - - 

Socislogie  was  fAtl  used  by  Comte  in  jSj9 
the  expression,  social  physics,  previcMiily  in  use,  and  was  intro- 
duced, he  said,  to  describe  by  a  sin^  term  that  port  of  natural 
philosophy  which  relates  to  the  positive  study  {^  the  fundamental 
laws  of  sodal  phenomena.  The  word  is  a  hyhcid,  compounded 
both  Latin  and  Greek  terms.    IL  is  now  generally  accepted 


If  the  « 

y,  social  philosophy  and  socUl 
__      xl  instead  ol  it  having  succeeded 
taking  its  place. 

Theie  has  been  in  the  past  a  certain  hesitation,  t^iecially  ia 
igland,  to  admit  sodology  as  tbe  title  of  a  particular  science 
itself  until  it  was  made  clear  what  the  aubjeci  must  be 
nsidered  to  cover.  In  certain  quarters  locitJogy  is  sliU  oflcn 
correctly  spoken  of  ss  if  il  implied  Ibe  practical  equivalcDt 
the  science  of  politics.  Henry  Sidgwick,  for  instance,  con^ 
lered  tbe  word  aa  usually  employed  in  this  sense,  and  while  he 
mself  recognized  that  sociology  must  have  a  wider  scope  than 
lilies,  be  thought  that  in  practice  "  the  diflereoce  between  the 
«  subjects  is  not  indeed  great  "  {Eiemalt  tj  Palilia)-  Tliia 
:•  of  sociology,  which  at  one  time  widely  prevailed,  datea 
im  an  earlier  period  of  knowledge.  The  diSerence  between 
dology  and  the  science  of  pohtics  is  wide  and  is  due  to  funda- 
essential  ID  Ibe 


e  of   B 


a  teal 


as  we  rise  in  (he  scale  of  life  tbe  meaning  of  Ibe 
he  organiam  is  to  an  increasing  degree  subordinate 
leaning  of  its  life  aa  a  whole.  Similarly,  as  the 
primitive  society  (a  society  of  a  more  organic  type 
larked  feature  of  the  change  is  (he  developmeot  of 
hrough  which  the  increasing  subordinaliaa  of  tbe 


SOCIOLOGY 


323 


picaent  interests  of  society  to  the  future  interests  of  society  is 
accompUsbed.  It  is,  however,  characteristic  of  the  last-mentioned 
principles  that  their  operation  extends  beyond  the  political  con- 
sciousness of  the  state  or  nation,  and  that  this  distinction  becomes 
more  and  more  marked  in  the  higher  societies.  The  scope  and 
meaning  of  sociology  as  a  sdence  is,  therefore,  quite  different 
from  tlte  scq;>e  and  meaning  of  the  science  of  politics.  In  other 
quarters,  again,  the  word  sociology  Is  often  incorrectly  used  as 
BO  more  than  a  covering  term  for  subjects  which  are  fully  treated 
in  various  subdivisions  of  sodal  sdence.  Thus  when  the  science 
of  aodety  is  distinguished  frcHn  the  q>ecial  social  sciences  which 
fall  within  its  general  purview,  it  may  be  considered,  says 
Xjcsttr  F.  Ward,  that  "we  may  range  the  next  most  general 
departments  as  so  many  genera,  each  with  its  impropriate  species 
— that  is,  the  classification  of  the  sciences  may  be  made  strictly 
syzK^tical.  When  this  is  done  it  will  be  possible  for  philosophers, 
like  good  systematists,  to  avoid  making  their  ordinal  characters 
include  any  properly  generic  ones,  or  their  generic  characters 
include  any  that  are  only  specific.  Thus  understood,  sociology 
is  freed  from  the  unnecessary  embarrassment  of  having  hanging 
about  it  in  more  or  less  disorder  a  burden  of  complicated  details, 
in  a  great  variety  of  attitudes  which  make  it  next  to  impossible 
to  secure  due  attention  to  the  fundamental  principles  of  so  vast 
a  science.  These  details  are  classified  and  assigned  each  to  its 
proper  place  (genus  or  spedes),  and  the  field  is  cleared  for  the 
calm  contemplation  of  the  central  problem  of  determining  the 
facts,  the  law  and  the  prindples  of  human  assodation  "  {Outlines 
0/  Sociehgy),  This  definition,  good  as  it  is  in  some  respects, 
does  not  make  dear  to  the  mind  the  essential  fact  of  the 
science,  namdy,  that  the  prindples  of  sodology  involve  more 
than  the  generalized  total  of  the  prindples  of  the  subordinate 
sdences  which  it  is  said  to  include.  In  Herbert  Spencer's 
writings  we  see  the  subject  in  a  period  of  transition.  Spencer 
placed  his  Principles  of  Sociology  between  his  Principles  of 
Psyckology  and  Principles  of  Ethics,  This  fact  brings  out  the 
unsettled  state  of  the  subject  in  his  time,  while  it  also  serves  to 
exhibit  the  dominance  of  the  ideas  of  an  earlier  stage.  For 
psydM^ogy,  which  Spencer  thus  places  before  sociology,  cannot 
nowadays  be  fully,  or  even  in  any  real  sense  sdentifically,  dis- 
cussed apart  from  sociological  principles,  once  it  is  accepted 
that  in  the  evolution  of  the  human  mind  the  principles  of  the 
sodal  process  are  always  the  ultimate  controlling  factor. 

Sodology,  therefore,  as  a  true  sdence  in  itself,  must.be  regarded 
as  a  sdence  occupied  quite  independently  with  the  prindples 
which  underlie  human  sodety  considered  as  in  a  con- 
Jldition  of  devdopment.  In  this  sense  the  condusions 
of  sodology  cannot  be  fully  stated  in  relation  to  the 
phenomena  dealt  with  in  any  of  the  divisions  of  sodal  sdence, 
and  they  must  be  taken  as  implying  more  than  the  sum  total 
of  the  results  obtained  in  all  of  them.  The  sodologist  must 
always  keep  dearly  before  him  that  the  daims  of  sodology  in 
the  present  conditions  of  knowledge  go  o>nsiderably  beyond 
those  involved  in  any  of  the  foregoing  positions.  As  it  is  the 
nieaning  of  the  sodal  process  which  in  the  last  resort  controls 
eveiythittg,  even  the  evdution  of  the  human  mind  and  all  its 
contents,  so  none  of  the  sdences  of  human  action,  such  as  ethics, 
pohlics,  economics  or  psychology  can  have  any  standing  as  a 
real  sdence  except  it  obtains  its  credentials  through  sodology 
by  making  its  approach  through  the  sodological  method.  It 
is  in  sodology,  in  short,  that  we  obtain  the  ruling  prindples  to 
which  the  laws  and  prindples  of  all  the  social  .sdences  stand  in 
controlled  and  subordinate  relationship. 

The  fathers  of  the  sdence  of  sodety  may  be  said  to  be  the 
Greek  philosophers,  and  in  particular  Plato  and  Aristotle.  The 
_  Laws  and  the  Republic  of  the  former  and  the  Ethics 
rtt*  and  Politics  of  the  latter  have,  down  to  modern  times, 
and  notwithstanding  the  great  difference  in  the  stand- 
point of  the  world  and  the  change  in  sodal  and  political 
conditions,  exercised  a  considerable  influence  on  the  develop- 
ment of  the  theory  of  sodety.  To  the  Greeks  the  science  of 
sodety  presented  itself  briefly  as  the  sdence  of  the  best  method 
of  attaining  the  most  perfect  life  within  the  consdousness  of 


the  associated  fife  of  the  State.  "In  this  ideal  of  the 
State,"  says  Bluntschli,  "are  combined  and  mingled  all 
the  efforts  of  the  Greeks  in  religion  and  in  law,  in  morals 
and  social  life,  in  art  and  sdence,  in  the  acquisition  and 
management  of  wealth,  in  trade  and  industry.  'The  individual 
requires  the  State  to  give  him  a  legal  existence:  apart  from  the 
State  he  has  ndther  safety  nor  freedom.  The  barbarian  is  a 
natural  enemy,  and  conquered  enemies  become  slaves. . . . 
The  Hellenic  State,'like  the  andent  State  in  general . . .  was  all 
in  all.  The  citizen  was  nothing  except  as  a  member  of  the  State. 
His  whole  existence  depended  on  and  was  subject  to  the  State. 
. . .  The  State  knew  ndther  morpl  nor  legal  limits  to  its  power  " 
{Theory  of  the  State), 

It  was  within  the  limits  of  this  conception  that  most  of  the 
Greek  theories  of  sodety  were  constructed.  The  fundamental 
conception  of  the  Roman  writers  was  not  essentially  ^  ^^^ 
different,  although  the  opportunism  of  the  Roman  *  -^^j^^ 
State,  when  it  became  a  universal  power  embrac- 
ing the  sodal  and  religious  systems  of  many  peoples,  in 
some  degree  modified  it;  so  that  with  the  growth  of  jus 
gentium  outside  the  jus  civiUf  the  later  writers  of  the  empire 
brought  into  view  an  aspect  of  the  State  in  which  law  began  to 
be  to  some  extent  distinguished  from  State  morality.  With  the 
q>read  of  Christianity  in  Western  Europe  there  commenced 
a  stage  in  which  the  sodal  structure,  and  with  it  the  theory  of 
sodety,  underwent  profound  modifications.  These  changes  are 
still  in  progress,  and  the  period  over  which  they  extend  has  pro- 
duced a  great  and  increasing  number  of  writers  on  the  sdence 
of  sodety.  The  conceptions  of  each  period  have  been  intimatdy 
related  to  the  character  of  the  influences  controlling  devdopment 
at  the  time.  The  writers  up  to  the  X4th  century  are  nearly  all 
absorbed  in  the  great  controversy  between  the  spiritual  and 
temporal  power  which  was  defining  itself  during  this  stage  in 
Western  history.  In  the  period  of  the  Renaissance  and  the 
Reformation  the  modem  development  of  the  theory  of  sodety 
may  be  said  to  begin.  Machiavelli  is  the  first  great  name  in 
this  period.  Bodin  with  other  writers  up  to  the  time  of  Mon- 
tesquieu carry  the  devdopment  forward  in  France.  The  Dutch 
writer  Grotius,  although  chiefly  recognized  at  the  time  as  an 
authority  on  international  law,  had  much  influence  in  bringing 
iiito  view  prindples  which  mark  more  directly  the  transition 
to  the  modem  period,  his  Dcjure  belli  et  ^ti,  issued  in  1625, 
bdng  in  many  respects  an  important  contribution  to  the  theory 
of  sodety.  Hobbes  and  Locke  are  the  ptindpal  representatives 
of  the  influential  school  of  writers  on  the  prindples  of  sodety 
which  the  period  of  the  political  and  religious  upheaval  of  the 
Z7th  antury  produced  in  England.  The  ideas  of  Locke,  in 
particular,  exercised  a  considerable  influence  on  the  subsequent 
development  of  the  theory  of  the  State  in  Western  thought. 
From  the  17th  century  forward  it  may  be  said,  strictly  speaking, 
that  all  the  leading  contributions  to  the  general  body  of  Western 
philosophy  have  been  contributions  to  the  development  of  the 
sdence  of  sodety.  At  the  time  of  Locke,  and  to  a  large  extent 
in  Locke's  writings,  there  may  be  distinguished  three  distinct 
tendencies  in  the  prevailing  theory  of  society.  Each  of  these  has 
since  become  more  definite,  and  has  progressed  along  a  particular 
line  of  development.  There  is  first  the  empirical  tendency,  which 
is  to  be  followed  through  the  philosophy  of  Hume  down  to  the 
present  day,  in  what  may  be  called — to  borrow  an  idea  from 
Huxley — the  physiological  method  in  the  modem  study  of  the 
sdence  of  sodety.  A  second  tendency — ^which  developed  through 
the  critical  philosophy  of  Kant,  the  idealism  of  Hegel,  and  the 
historical  methods  of  Savigny  in  the  field  of  jurispmdence  and 
of  the  school  of  SchmoUer  in  the  domain  of  economics — finds 
its  current  expression  in  the  more  characteristically  German 
conception  of  the  orgahic  nature  of  the  modem  State.  A  third 
tendency — which  is  to  be  followed  through  the  writings  of 
,Rousseau,  Diderot,  d'Alembert  and  the  literature  of  the  French 
Revolution — found  its  most  influential  form  of  expression  in 
the  19th  century  in  the  theories  of  the  English  Utilitarians,  from 
Bentham  to  John  Stuart  Mill.  In  this  development  it  is  a 
theory  of  the  utilitarian  Sute  which  is  prindpally  in  view.     In 


324 


SOCIOLOGY 


Goaait, 


its  latest  phase  it  has  progressed  to  the  expression  which  it  has 
reached  in  the  theories  of  Marxian  Socialism,  in  which  the 
corresponding  conception  of  'the  ascendancy  of  the  economic 
factor  in  history  may  now  be  said  to  be  the  characteristic  feature. 
All  of  these  developments,  the  meaning  of  which  has  now  been 
absorbed  into  the  larger  evolutionary  conception  to  be  described 
later,  must  be  considered  to  have  contributed  towards  the  foun- 
dation  of  modem  sociology.  The  definition  of  the  relations  to 
each  other  of  the  positions  they  have  severally  brought  into 
view  is  the  first  important  work  of  the  new  science. 

At  the  period  between  1830  and  1842,  when  Comte  published 
the  PhilosopkU  positive,  the  conditions  were  hot  ready  for 
a  science  of  society.  The  Darwinian  doctrine  of 
evolution  by  natund  selection  had  not  yet  been 
enunciated,  and  knowledge  of  social  phenomena  was  limited 
and  very  imperfect.  As  an  instance  of  the  character  of  the 
change  that  has  since  been  in  progress,  it  may  be  mentioned 
that  one  of  Comte's  main  positions — ^that,  indeed,  to  which 
most  of  the  characteristic  conceptions  of  his  system  of 
philosophy  were  related — was  that  "the  anatomical  and 
physiological  study  of  i|pdividual  man"  should  precede  the 
theory  of  the  human  mind  and  of  human  society.  Hero 
the  position  is  the  one  already  referred  to  which  has  preyailed 
in  the  study  of  the  social  sciences  down  into  recent  times. 
It  was  supposed  that  the  governing  principles  of  society  were 
to  be  discovered  by  the  introspective  study  of  the  hidividual 
mind,  rather  than  that  the  due  to  the  governing  principles  of 
the  individual  mind  was  only  to  be  discovered  by  the  study  of 
the  social  process.  It  must  now  be  considered  that  no  really 
fundamental  or  far-reaching  principle  of  human  development 
can  be  formulated  as  the  result  of  Comte's  position.  For  with 
the  application  of  the  doctrine  of  evolution  to  society  a  position 
is  becoming  defined  which  is  almost  the  reverse  of  it,  namely, 
that  the  development  of  the  individual,  and  to  a  large  extent 
of  the  human  mind  itself,  must  be  regarded  as  the  correlative  of 
the  social  process  in  evolution.  The  study  of  the  principles  of  the 
process  of  social  evolution  would  therefore  in  this  sense  have 
to  come  before  the  complete  study  of  the  individual,  and  even 
to  precede  the  construction  of  a  system  of  psychology  scientific 
in  the  highest  sense.  Comte,  apart  from  his  want  of  mastery  of 
the  historical  method  in  dealing  with  sociological  development, 
possessed,  on  the  whole,  little  insight  into  the  meaning  of  the 
characteristic  problem  in  which  the  human  mind  is*involved  in 
its  social  evolution,  and  to  the  definition  of  which  not  only  the 
processes  of  Western  history,  but  thd  positions  successively 
developed  in  Western  thought,  must  all  be  considered  as  con- 
tributing. His  great  merit  wad  the  perception  of  the  importance 
of  the  biological  method  in  the  science  of  society,  the  comprehen- 
sion of  the  fact  that  there  can  be  no  science  of  society  if  its 
divisions  are  studied  apart  from  each  other;  and  finally,  and 
although  it  led  at  the  time  to  the  formulation  of  no  important 
principle  of  human  development,  the  intuition  that  sociology 
was  not  simply  a  theory  of  the  State,  but  the  science  of  what  he 
called  the  associated  life  of  humanity. 

It  has  to  be  observed  that,  preceding  the  application  of  the 
doctrine  of  evolution  to  society,  most  of  the  contributions  to 
j^j^gji^  social  science  have  a  certain  aspect  in  which  they 
iMflc^fco/ resemble  each  other.  While  in  current  theories 
Barty  So€h  society  tends  to  be  presented  as  evolving,  consciously 
or  unconsciously,  under  stress  of  natural  selection, 
.towards  social  efficiency,  the  earlier  contributions 
>oi  were  merely  theories  of  the  meaning  and  object 
Ontk  Con*  of  society  as  a  medium  for  the  better  realization  of 
^Z!stL^  human  desires.  In  this  presentation  of  the  sub- 
^^■^  ject  the  influence  of  the  Greek  conception  of  the  Slate 
upon  modem  sociology  may  be  traced  down  to  the  present 
day.  At  the  beginning  of  the  modem  period  it  reappears  in 
Machiavelli  (Titus  Livius,  i.,  iii.,  and  The  Prince).  It  is 
represented  in  modified  form  in  Hobbes  (Leviathan)  ^  and  in 
Locke  (Two  Treatises  of  Government)^  each  of  whom  conceived 
man  as  desiring  to  leave  the  state  of  nature  and  as  consciously 
founding  civilized  society,  ''in  order  that  he  might  obtain 
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the  benefits  of  government"  in  the  associated  Sute.  It  b 
continued  in  Rousseau  and  the  writers  of  the  French  Revolu- 
tion,  who  similarly  imagined  the  individual  voluntarily  leaving 
an  earlier  state  of  freedom  to  put  "  his  peison  and  his  power 
under  the  direction  of  the  general  will"  (Social  Contraci). 
It  is  characteristic  of  Jeremy  Bentham  (e.g.  Principles  of 
Morals  and  Legislation,  I)  and  of  J.  S.  Mill  (e.g.  Utilitari- 
anism and  Political  Economy,  iv.,  vi.).  Finally,  it  survives  in 
Herbert  Spencer,  who  in  like  manner  sees  man  originating 
society  and  submitting  to  political  subordination  in  the  asso- 
ciated State  "  through  experience  of  the  increased  satisfaction 
derived  under  it "  (Data  of  Ethics).  It  continues  at  the  present 
day  to  be  characteristic  of  many  European  and  some  American 
writers  on  sociology,  who  have  been  influenced  both  by  Spencer 
and  the  Latin  theory  of  the  State,  and  who  therefore,  conceiving 
sociology  not  so  much  as  a  science  of  social  evolution  as  a  theory 
of  association,  proceed  to  consider  the  progress  of  human  associa- 
tion as  the  development  of  a  process  "of  catering  to  himnan 
desire  for  satisfactions  of  varying  degrees  of  complexity."  AU 
these  ideas  of  society  bear  the  same  stamp.  They  conceive  the 
science  of  society  as  reached  through  the  science  of  the  individual, 
the  associated  State  bemg  regarded  only  as  a  medium  through 
which  he  obtains  increased  satisfactions.  In  none  of  them  is 
there  a  clear  conception  of  an  organic  science  of  society  with 
laws  and  principles  of  its.  own  controlling  all  the  meaning  of  the 
individuaL 

With  the  application  of  the  doctrine  of  evolution  the  older 
idea  in  whidi  sodety  is  always  conceived  as  the  State  and  as 
existing  to  give  increased  "  satisfaction  "  is  repUiced  Tka 
by  a  new  and  much  more  extended  conception.  In 
the  evolutionary  view,  the  development  of  human 
society  is  regarded  as  the  product  of  a  process  of  stress,  in 
which  progress  results  from  natural  selection  along  the  line  not  of 
least  effort  in  realizing  human  desire,  but  of  the  highest  sodal 
efficiency  in  the  struggle  for  existence  of  the  materials  of  which 
society  is  composed.  In  the  intensity  of  this  process  aodety, 
evolving  towards  higher  efficiency,  tends  to  become  increasingly 
organic,  the  distinctive  feature  being  the  growing  subordination 
of  the  individual  to  the  organic  social  process.  All  the  tendendes 
of  development — apolitical,  economic,  ethical  and  psychological 
— and  the  contents  of  the  human  mind  itsdf,  have  therefore  to 
be  regarded  as  having  ultimate  relations  to  the  governing  prin- 
ciples of  the  process  as  a  whole.  The  science  of  sodal  evolution 
has,  in  short,  to  be  considered,  according  to  this  view,  as  the 
science  of  the  causes  and  principles  subordinating  the  individual 
to  a  process  devdoping  by  inherent  necessity  towards  sodal 
effidency,  and  therefore  as  ultimatdy  over-ruling  all  desires  and 
interests  in  the  individual  towards  the  highest  social  potentiality 
of  the  materials  of  which  sodety  is  composed.  The  conflict 
between  the  old  and  the  new  conceptions  niay  be  distinguished 
to  an  increasing  degree  as  the  scope  of  modem  sociology  has 
gradually  become  defined;  and  the  opposing  ideas  of  each 
may  be  observed  to  be  sometimes  represented  and  blended,  in 
varying  degrees  of  Complexity,  in  one  and  the  same  writer. 

It  was  natural  that  one  of  the  first  ideas  to  be  hdd  by  theor- 
ists, as  soon  as  sociology  began  to  make  progress  to  the  position 
of  a  real  sdence,  was  that  sodety  must  be  (Considered  g^^ 
to  be  organic,  and  that  the  term  "  social  organism  "  — -- 


should  be  brought  into  use.  An  increasing  number 
of  writers  have  been  concerned  with  this  aspect  of  f^^ 
the  subject,  but  it  has  to  be  noted  as  a  fact  <A 
much  interest  that  all  the  first  ideas  of  sodety  as  an  organism 
move  within  the  narrow  cirde  of  the  old  conception  of  the 
State  just  described.  The  "social  organism"  in  this  first 
stage  of  theory  is  alxix>st  universally  confused  with  the  State. 
The  interests  of  the  sodal  organism  are  therefore  confused 
with  the  interest  of  the  individuals  which  men  saw  around 
them  in  the  State.  The  science  of  sodety  wu  accordingly 
regarded  as  no  more  than  the  science  of  realizing  most  effec- 
tivdy  here  and  now  the  desires  of  those  comprising  the 
existing  State.  Sidgwick,  for  instance,  considered  the  science 
of  politics  and  the  science  of  sociology  as  practically  coincident. 
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and  bis  Elements  of  PoUHcs,  extnordiniiy  to  rebte»  contains  only 
a  few  words  in  which  it  is  recognized  that  the  welfare  of  the 
community  may  be  interpreted  to  mean  the  wdfare  not  only  of 
living  human  beings,  but  of  those  who  are  to  come  hereafter; 
while  there  is  no  attempt  to  apply  the  fact  to  any  law  or  principle 
of  human  development.  Bentham's  utilitarian  phUosophy, 
like  that  of  the  two  Mills,  was  based  almost  entirely  on  the 
idea  of  the  State  conceived  as  the  social  organism.  Writers  like 
Herbert  Spencer  {Sociology)  and  Sch&ffle,  who  was  for  a  time 
minister  of  commerce  for  Austria  {Bau  und  Lehen  des  socialen 
K6rpers)f  instituted  lengthy  comparisons  between  the  social 
oiganism  considered  as  the  State  and  the  living  individual  organ- 
ism. These  efforts  reached  their  most  characteristic  expression 
in  tbe  work  of  the  sociologists  who  have  followed  G.  Sinmiel 
in  lengthy  and  ingenious  attempts  at  classifying  associations, 
considering  them  "as  organizations  for  catering  to  human 
desire."  In  all  these  efforts  the  conception  of  the  State  as  the 
soda]  organism  is  vigorously  represented,  although  it  is  par- 
ticularly characteristic  of  the  work  of  sociologists  in  countries 
where  tbe  influence  of  Roman  law  is  still  strong,  and  where, 
consequently,  the  Latin  conception  of  the  State  tends  to  influence 
all  tl^ories  of  society  as  soon  as  the  attempt  is  made  to  place 
them  on  a  scientific  basis.  The  sterilizing  effect  for  long  pro- 
duced on  sociology  by  this  first  restricted  conception  of  the  social 
Ofganiam  has  been  most  marked.  It  is  often  exemplified  in 
ingenious  attempts  made,  dealing  with  the  principles  of  sociology, 
to  construct  long  categories  of  human  associations,  based  on 
quite  superficial  distinctions.  None  of  the  comparisons  of  this 
kind  that  have  been  made  have  contributed  in  any  marked 
degree  to  the  elucidation  of  the  principles  of  modem  society. 
Paul  Lexoy-Beaulieu's  criticism  of  Sch&ffle's  efforts  at  comptari- 
sons — anatomical,  physiological,  biological  and  psycholo^cal — 
between  the  individual  organism  and  the  State  as  a  social 
oiganism  applies  to  most  of  the  attempts  of  this  period  to  insti- 
tute biological  comparisons  between  the  life  of  the  social  organ- 
ism and  that  of  organisms  in  general,  "  the  mind  sinks  over- 
whdmed  under  the  weight  of  all  these  analogies,  these  endless 
divisons  and  subdivisions  to  which  they  .give  rise.  .  .  •  The 
result  is  not  in  proportion  to  the  effort "  {L'£lal  moderne  el  ses 
fomtions). 

In  tracing  the  direction  of  this  conflict  between  the  newer  and 
older  tendencies  in  modem  sociology,  it  is  in  Herbert  Spencer's 
writings  that  the  student  will  find  presented  in 
clearest  definition  the  characteristic  difficulty  with 
which  the  old  view  has  tended  to  be  confronted,  as 
the  attempt  has  continued  to  be  made  to  enunciate  the  principles 
of  human  development  from  the  standpoint  that  society  is  to 
be  consdered  as  a  "  sodal  organism,"  but  while  as  yet  there  is  no 
clear  idea  of  a  sodal  organism  with  its  own  laws  and  its  own 
consdouaness  quite  distinct  from,  and  extending  far  beyond 
those  governing  the  interests  of  the  individuals  at  present  com- 
prising the  State. 

With  the  application  of  the  doctrine  of  evolution  to  sodety 
considered  as  an  organism,  a  position  has  been  brought  into  view 
of  great  interest.  It  is  evident  in  considering  the  application 
of  natural  sdection  to  human  sodety  that  there  is  a  fact,  en- 
ooontered  at  the  outset,  which  is  so  fundamental  that  it  must 
be  hdd  to  control  all  the  phenomena  of  social  evolution.  It  is 
nowadays  a  commonplace  of  knowledge,  that  the  potential 
efficiency  of  an  organism  must  always  be  taken  to  be  greater 
than  the  sum  total  of  the  potential  cfiidency  of  all  its  members 
acting  as  individuals.  This  arises  in  the  first  instance  from  the 
fact,  to  be  observed  on  all  hands  in  life,  of  the>  effects  of  organiz- 
atioo,  of  division  of  labour,  and  of  specialization  of  work.  But 
in  an  organism  of  indefinitdy  extended  existence  like  human 
sodety,  it  arises  in  a  spedal  sense  from  the  operation  of  prindples 
giving  sodety  prolonged  stability.  By  these  principles  indi- 
vidual interests  are  subordinated  over  long  periods  of  time  to 
the  larger  interests  of  organic  sodety  in  which  the  individuals  for 
the  time  being  cannot  partidpate;  and  it  is  from  this  cause  that 
dvilization  of  the  highest  type  obtains  its  characteristic  potency 
and  efficiency  in  the  struggle  for  existence  with  lower  types. 


There  follows  from  this  fact,  obvious  enough  once  it  is  mentioned, 
an  important  inference.  This  is  that  in  the  evolution  of  society 
natural  selection  will,  in  its  characteristic  results,  reach  the 
individual  not  directly,  but  through  society.  That  is  to  say, 
in  social  evolution,  the  interests  of  the  individual,  qua  individual, 
cease  to  be  a  matter  of  first  importance.  It  is  by  development 
in  the  individual  of  the  qualities  which  will  contribute  most  to 
the  efficiency  of  sodety,  that  natural  sdection  will  in  the  k>ng 
run  produce  its  distinctive  results  in  the  human  individuaL 
It  is,  in  short,  about  this  function  of  sodalization,  involving  th6 
increasing  subordination  of  the.  individual,  that  the  cpntinued 
evolution  of  society  by  natural  selection  must  be  held  to  centre. 
Sodeties  in  which  the  individuals  resist  the  process  quickly  reach 
the  limits  of  their  progress,  and  have  to  giye  way  in  the  struggfe 
for  existence  before  others  more  organic  in  which  the  process 
of  subordination  continues  to  be  developed.  In  the  end  it  is  the 
social  organizations  in  which  the  interests  of  the  individual  are 
most  effoctivdy  induded  in  and  rendered  subservient  to  tho 
interests  of  society  considered  in  its  most  organic  aspect  that, 
from  thdr  higher  effidency,  are  naturally  sdected.  In-  other 
words,  it  is  the  prindples  subordinating  the  individual  to  the 
effidency  of  sodety  in  those  higher  organic  aspects  that 
project  far  beyond  the  life-intererts  of  its  existing  units  which 
must  ultimately  control  all  prindples  whatever  of  human 
association. 

•  Spencer,  in  an  elaborate  comparison  which  he  made  (Essays, 
vol.  i.,  and  Principles  of  Sociology)  between  the  social  organism 
and  the  individual  organism  brought  into  view  a  speacermad 
position  which  in  its  relation  to  this  capital  fact  of  Nrntuni 
human  evolution  exhibits  in  the  dearest  manner  ''*'*^'"''' 
how  completely  all  the  early  evolutionists,  still  under  the 
influence  of  old  conceptions,  f idled  at  first  to  gra^  the  signifi- 
cance of  the  characteristic  problems  of  the  social  organism. 
Spencer's  comparison  originally  appeared  in  an  article  published 
in  the  Westminster  Review  for  January  x86o  entitled  ''The 
Sodal  Organism.V  This  artide  is  in  many  respects  one  of  the 
most  noteworthy  documents  in  the  literature  of  the  last  half 
of  the  19th  century.  In  comparing  the  social  with  the  indi- 
vidual organism  Spencer  proceeded,  after  noting  the  various 
aspects  in  which  a  dose  analogy  between  the  two  can  be  estab- 
lished, to  make,  as  regards  sodety,  an  important  distinction 
by  which  the  nature  of  the  difficulty  in  which  he  is  involved  is 
immediatdy  madeapparent.  While  in  an  individual  organism,  he 
pointed  out,  it  is  necessary  that  the  lives  of  all  the  parts  should  be 
merged  in  the  life  of  the  whole,  because  the  whole  has  a  corporate 
consdousness  capable  of  happiness  or  misery,  it  is  not  so  with 
sodety.  For  in  sodety,  he  added,  the  "  living  units  do  not  and 
cannot  lose  individual  consciousness,  since  the  community  as 
a  whole  has  no  corporate  consdousness."  Spencer  proceeded, 
therefore,  to  emphasize  the  conclusion  that  "  this  is  an  ever- 
lasting reason  why  the  welfare  of  dtizens  cannot  rightly  be 
sacrificed  to  some  supposed  benefit  of  the  State;  but  why,  on 
the  other  hand,  the  State  is  to  be  maintained  solely  for  the  benefit 
of  dtizens."  The  extraordinary  condusion  is  indeed  reached  by 
Spencer  that  "  the  corporate  life  in  sodety  must  be  subservient 
to  the  lives  of  the  parts,  instead  of  the  lives  of  the  parts  being 
subservient  to  the  corporate  life."  It  will  be  here  clearly  in  evi- 
dence that  the  "  sod^  organism  "  which  Spencer  had  in  view 
was  the  State.  But  it  will  be  noticed  at  the  same  time  how  alto- 
gether remarkable  was  the  position  into  which  he  was  carried. 
Spencer,  like  most  thinking  minds  of  his  time,  had  the  clearest 
vision,  constantly  displayed  in  his  writings,  of  the  scientific 
importance  of  that  devdopment  in  history  which  has  gradu- 
ally projected  the  conception  of  the  individual's  rights  outside 
all  theories  of  obligation  to  the  State.  He  wrote  at  a  time 
when  the  attention  of  the  Westem  mind  in  all  progressive  move- 
ments in  Westem  politics  had  been  for  generations  fixed  on  that 
development  in  which  the  liberties  of  the  individual  as  against 
the  State  had  been  won.  This  devdopment  had  involved 
nearly  all  Westem  countries  in  a  titanic  struggle  against  the 
institutions  of  an  earlier  form  of  sodety  resting  on  force  organ- 
ized in  the  State.  Spencer,  therefore,  like  almost  every  advanced 
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writer  of  his  period,  had  constantly  before  him  the  character- 
istic fact  of  his  age,  namely,  that  the  meaning  of  the  individual 
had  come  to  be  in  some  way  accepted  as  transcending  all  theories 
of  the  State  and  all  theories  of  his  obligations  to  the  State.  The 
position  was,  therefore,  very  remarkable.  Spencer  has  been 
for  long  accepted  by  the  general  mind  as  the  modem  writer 
who.  more  than  any  other  has  brought  into  use  the  term 
"social  organism,"  and  who  has  applied  the  doctrine  of  evolu- 
tion to  the  theory  of  its  life.  Yet  here  we  see  him  involved  in 
the  apparent  self-stultification  of  describing  the  social  organism 
to  us  as  that  impossible  thing,  an  organism  "  whose  corporate 
life  must  be  subservient  to  the  lives  of  the  parts  instead  of  the 
lives  of  the  parts  being  subservient  to  the  corporate  life."  It 
was  obvious  that  some  profound  cbnfusion  existed.  The  science 
of  society  was  evidently  destined  to  carry  us  much  farther  than 
this.  If  natural  selection  was  to  be  taken  as  operating  on 
society,  and  therefore  as  tending  to  produce  the  highest  efficiency 
out  of  the  materials  that  comprise  it,  it  must  be  effecting  the 
subordination  of  the  interests  of  the  units  to  the  higher  corporate 
efhciency  of  society.  But  one  of  only  two  conclusions  could 
therefore  result  from  Spencer's  position.  If  we  were  to  regard 
the  "  social  organism  "  as  an  organism  in  which  the  corporate 
life  must  be  subservient  to  the  lives  of  the  parts,  instead  of  the 
lives  of  the  parts  being  subservient  to  the  corporate  life,  it  would 
be  necessary  to  hold  that  the  individual  had  succeeded  in  arrest- 
ing the  characteristic  effects  of  natural  selection  on  society.  But 
for  the  evolutionist,  whose  great  triumph  it  had  been  to  reveal 
to  us  the  principles  of  natural  selection  in  universal  operation 
throughout  life  elsewhere,  to  have  to  regard  them  as  suspended 
in  human  society  would  be  an  absurd  anti-dimaz.  Such  being 
scarcely  conceivable  as  a  final  position,  it  remained  only  to  infer 
that  natural  selection  -must  still  be  subordinating  individual 
interests  to  some  larger  social  meaning  in  the  evolutionary 
process.  But  in  this  case,  society  must  be  subject  to  principle 
which  reach  farther  than  those  Spencer  conceived:  it  must  be 
organic  in  some  different  and  wider  sense  than  he  imagined,  and 
the  analogy  of  the  "  social  organism  "  as  confined  within  the 
consciousness  of  ascendant  interests  in  the  political  State  must 
be  considered  to  be  a  false  one. 

We  had,  in  short,  reached  a  capital  position  in  the  history  of 
sociology  from  which  an  entirely  new  horizon  was  about  to 
>iAi^ir  become  visible.  The  principles  of  society  organic 
hariKoala  in  a  wider  sense  than  had  hitherto  been  conceived 
*"*'^*''*  were  about  to  be  brought  into  the  discussion.  All 
the  phenomena  of  the  creeds  and  ethical  systems  of  humanity,  of 
the  great  systems  of  religion  and  philosophy,  with  the  problems 
of  which  the  human  mind  had  struggled  over  immense  stretches 
of  time  as  the  subordii^ting  process  had  unfolded  itself  in  history, 
were  about  to  be  brought  into  sociology.  And  not  now  as  if 
these  represented  some  detached  and  functlonless  development 
with  which  the  science  of  society  was  not  directly  concerned, 
but  as  themselves  the  central  feature  of  the  evolutionary  process 
in  human  society.  The  stage  in  the  history  of  sociology  charac- 
terized by  the  confusion  of  the  principles  governing  the  social 
organism  with  those  governing  the  State,  the  stage  which  had 
lasted  from  the  time  of  the  Greeks  to  Spencer,  and  which  had 
witnessed  towards  its  close  Sidgwick's  statement  that  the  science 
of  sociobgy  was  in  effect  coincident  with  the  science  of  politics, 
was  thus  bound  to  be  definitely  terminated  by  the  application 
to  the  scien<x  of  society  of  the  doctrine  of  evolution.  Yet 
Spencer,  despite  his  popular  association  with  the  doctrine  of 
evolution,  b  thus  not  to  be  reckoned  as  the  first  of  the  philo- 
sophers of  this  new  stage.  His  place  is  really  with  the  last  great 
names  of  the  preceding  period.  For  his  conception  of  society  was 
that  of  Bentham,  Mill  and  Sidgwick.  His  Prituiples  of  Sociology 
as  a  contribution  to  modem  evolutionary  science  is  necessarily 
rendered  to  a  krge  extent  futile  by  the  sterilizing  conception 
of  a  social  organism  "  in  which  the  corporate  life  must  be  sub- 
servient to  the  lives  of  the  parts."  It  is  indeed  in  the  reversal 
of  this  conception  that  the  whole  significance  of  the  application 
of  the  doctrine  of  evolution  to  the  science  of  society  consists. 
Henceforward  we  shall  have  to  regard  the  social  process  in 


evolution  as  a  process  with  its  own  interests,  its  own  psychology, 
its  own  conscbusness  and  its  own  laws,  all  quite  distinct  from 
the  political  consciousness  of  the  modem  State,  though  indi- 
rectly controlling  and  governing  the  consciousness  of  the  State 
so  thoroughly  that  there  can  be  no  true  science  of  the  latter 
without  a  science  of  the  formen 

The  new  situation  created  in  sociology  as  the  doctrine  of 
evolution  began  to  be  applied  to  the  science  had  features  of  great 
interest.  The  advance  had  been  made  to  a  central  rh^mm 
position  along  two  oitirely  distinct  lines.  Tht  Darwimimam 
army  of  workers  was,  in  consequen<x,  divided  into  fcSirtei^iy- 
two  more  or  less  isolated  camps,  each  largely  in  ignorance  of 
the  relation  of  its  own  work  to  that  in  the  other  section.  It 
is  often  said  as  a  reproach  to  sociology  in  th<^  period  throug;h 
which  we  are  passing  that  it  attracts  the  kind  of  recruits  who 
are  not  best'  equipped  for  its  work,  while  it  repels,  the  kind 
of  mind  of  philosophical  training  and  wide  outlook  which  it 
ought  to  enlbt  in  its  service  and  for  which  it  has  most  urgent 
need,  the  loss  to  sociology  both  in  credit  and  eflksency  being 
immense.  This  is  the  result  of  a  peculiar  situation.  Those  who 
are  best  qualified  to  understand  the  nature  and  scope  of  the 
problems  with  which  sociology  ha^  to  deal  cannot  fail  to  have 
the  conviction  strongly  developed  in  them  that  the  Darwinian 
principles  of  evolution  which  reveal  to  us  what  may  be  described 
as  the  dynamics  of  the  universal  life  process  have  very  important 
relations  to  the  dynamics  of  the  social  process.  Thealua- 
tion  which  has  arisen  in  sociology,  however,  is  a  very  curious 
one,  although  it  is  one  easy  to  understand  when  the  causes  are 
explained.  When  the  endeavour  is  made  to  follow  Darwin  and 
the  early  Darwinians  through  the  facts  and  researches  which  led 
to  the  formulation  of  the  law  of  natural  selection  it  may  be 
observed  how  their  preoccupation  was  almost  exclusively  with 
the  details  of  the  struggle  for  existence  not  in  societies,  but  as 
it  was  waged  between  individuals.  This  was  so  as  a  matter 
of  course,  from  the  character  of  the  facts  which  wild  nature 
supplied,  reinforced  as  th^  were,  by  observations  on  domestic 
animals  and  the  practices  of  breeders. 

Darwin  made  no  systematic  study  of  sodety;  and  out^e 
human  society  the  struggle  throuj^  which  natural  selection  has 
operated  has  been  mainly  between  individuals.  It  is,  of  course, 
sometimes  remarked  that  the  social  life  exists  among  animals 
and  that  the  laws  of  the  social  life  and  of  the  herd  are  to  be 
observed  there,  but  as  a  matter  of  fact  there  is  nothing  whatever 
elsewhere  in  life  to  compare  with  what  we  see  taking  place  in 
human  sodety,  namely,  the  gradual  integration — still  under  all 
the  stress  of  natural  selection  expressing  its  effects  in  the  person 
of  the  individual — of  an  organic  sodal  process  resting  ultimately 
on  mind.  The  laws  of  this  process  are  necessarily  quite  different 
from  the  laws  of  the  other  and  simpler  process  in  operation  lower 
down  in  life.  If  we  regard  the  dasses  from  which  sodology  as 
a  sdence  should  be  able  to  draw  its  most  effident  recruits  we  see 
that  at  the  present  day  they  fall  mainly  into  two  camps.  There 
are  in  the  one  camp  the  exponents  of  biological  prindplcs,  often 
trained  in  one  or  more  of  the  departments  of  biologtceil  sdence, 
who  are  attempting  the  application  to  human  sodety  of  the 
prindples  with  which  they  have  become  familiar  elsewhere  in 
life.  There  are  in  the  second  camp  the  exponents  of  various 
aspects  of  social  philosophy.  When  the  exponent  of  Darwinian 
prindples  advances  to  the  study  of  society  he  is  n^urally 
strong  in  the  conviction  that  he  has  in  his  hands  a  most  potent 
instrument  of  knowledge  which  ought  to  carry  him  far  in  the 
organization  of  the  social  sdences  and  towards  the  unification  of 
the  leading  prindples  underlying  the  facts  with  which  they  deal. 
But  what  we  soon  begin  to  see  is  that  hb  training  has  been,  and 
that  his  preoccupation  &till  continues  to  be,  with  the  facts  and 
principles  of  the  struggle  for  exbtence  between  individuab  as 
displayed  elsewhere  in  life.  He  does  not  easily  realize,  if  he  has 
not  been  trained  in  social  philosophy,  how  infinitely  more  com- 
plex all  the  problems  of  natural  selection  have  become  in  the 
sodal  integration  resting  on  mind  which  is  taking  place  in  human 
affairs;  or  how  the  social  efficiency  with  which  he  has  become 
now  concerned  b  something  quite  dbtinct  from  the  individu&l 
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cffidency  with  which  he  has  been  concerned  elsewhere.  He  does 
not  readily  comprehend  how  the  institutions  which  he  sees 
being  evolved  in  history  have,  in  their  effects  on  the  individual, 
laws  quite  different  from  those  which  he  applies  in  the  breeding 
of  animah;  or  how  the  dualism  which  has  been  opened  in  the 
human  mind,  as  natural  selection  acts  first  of  all  on  the  individual 
in  his  own- struggle  with  his  fellows,  and  then,  and  to  a  ruUng 
degree,  acts  on  his  as  a  member  of  organic  society  in  the  evolution 
of  social  efficiency,  has  in  the  religious  and  ethical  systems  of 
the  race  a  phenomenology  of  its  own,  stupendous  in  extent  and 
absolutely  characteristic  of  the  social  process,  which  remains  a 
dosed  book  to  him  and  the  study  of  which  he  is  often  apt 
to  consider  for  his  purposes  as  entirely  meaningless.  AH 
this  became  rapidly  visible  in  the  first  approach  of  the  early 
Darwinians  to  the  science  of  society. 

Darwin,  as  stated,  had  attempted  no  comprehensive  or 
systematic  study  of  society.  But  in  a  few  chapters  of  the  Descent 
of  Man  he  had  discussed  the  qualities  of  the  human 
mind,  including  the  social  and  moral  feelings,  from 
the  point  of  view  of  the  doctrine  of  natural  selection  enunci- 
ated in  the  Oripn  of  Species,  The  standpoint  he  took  up 
was,  as  might  be  eicpected,  practically  that  of  Mill  and 
Spencer  and  other  writers  of  the  period  on  sodal  subjects,  from 
whom  he  quoted  heely.  But  the  note  of  bewilderment 
was  remarkable.  The  conclusion  remarked  upon  as  implied  in 
Spencer's  theory  of  the  social  organism,  but  which  Spencer 
himself  hesitated  to  draw,  namely,  that  natural  selection  was 
to  be  regarded  as  suspended  in  hxmian  society,  Darwin 
practically  formulated.  Thus  at  tunes  Darwin  appeared  to 
think  that  natural  selection  could  effect  but  comparatively 
little  in  advanced  society.  "With  highly  civilized  nations," 
be  says,  "  continued  progress  depends  to  a  subordinate  degree 
on  natural  selection."  While  Darwin  noted  the  obvious  useful- 
ness of  the  social  and  moral  qualities  in  many  cases,  he  felt 
constrained  at  the  same  time  to  remark  upon  their  influence 
in  arresting,  as  appeared  to  him,  the  action  of  natural  selection 
in  civilization.  *'We  dvilized  men,"  he  continues,  "do 
our  utmost  to  check  the  process  of  elimination  (of  the  weak 
in  body  and  mind);  we  build  asylums  for  the  imbeciles,  the 
maimed  and  the  sick;  we  institute  poor  laws;  and  our  medical 
men  exert  their  utmost  skill  to  save  the  life  of  every  one 
to  the  last  moment."  There  is  here  in  evidence  no  attempt  to 
connect  the  phenomena  thus  brouj^t  into  view  with  some  wider 
princii^e  of  the  evolutionaxy  process  which  evidently  must 
control  them.  There  is  no  perqBption  visible  in  Darwin's  mind 
of  these  facts  as  constituting  the  phenomenology  of  a  larger 
prindple  of  natural  selection;  or  of  the  higher  organic  effidency 
in  the  struggle  for  existence  of  societies  in  which  the  sense  of 
responsibility  to  life  thus  displayed  has  made  most  progress; 
or  of  the  immense  significance  in  social  evolution  as  distinct 
from  individual  evolution  of  that  deepening  of  the  sodal  con- 
sciousness of  which  this  developing  spiritual  sense  of  reqwnsi- 
bibty  to  our  fellow  creatures  is  one  of  the  outward  marks 
characteristic  of  advanced  sodeties. 

In  the  year  1889  Alfred  Ruasel  Wallace  in  a  statement  of  bis 
conception  of  the  doctrine  of  evolution  in  his  book,  Darvoinismt 
brought  more  clearly  into  view  the  ftmdamental 
difficulty  of  the  eariy  Darwinians  in  applying  the 
doctrine  of  natural  sdection  to  society.  In  the  last  chapter  of 
the  book  Mr  Wallace  maintained  that  there  were  in  "  man's 
intellectual  and  moral  nature .  .  .  certain  definite  portions .  .  . 
which  could  not  have  been  developed  by  variation  and  natural 
selection  atone."  Certain  factdties,  amongst  which  he  classed  the 
mathematical,  artistic  and  metaphysical,  the  latter  covering 
qualities  with  which  he  considered  priests  and  philosophers  to 
be  concerned,  were,  he  asserted,  "  altogether  removed  from 
utility  in  the  struggle  for  life,"  and  were,  therefore,  he  thought, 
"  wholly  unexplained  by  the  theory  of  natural  selection."  In  this 
demcntary  conception  which  still  survives  in  popular  literature, 
the  same  confusion  between  individual  efficiency  and  social 
efficiency  has  to  be  remarked  upon.  And  there  is  in  evidence 
the  same  failure  to  percdve  that  it  is  just  these  intellectual  and 
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moral  qualities  which  are  the  absolutdy  characteristic  products 
of  natiual  selection  in  advanced  society,  in  that  they  contribute 
to  the  highest  organic  social  efficiency.  Wallace  in  the  result 
proposed  to  consider  man,  in  respect  of  these  higher  portions 
of  his  mind,  as  under  the  influence  of  some  cause  or  causes 
wholly  distinct  from  those  which  had  shaped  the  development  of 
life  in  its  other  characteristics.  The  weakness  of  this  position 
was  inmiediately  apparent.  To  remove  man  as  regards  qualities 
so  directly  associated  with  his  social  evolution  from  the  influence 
of  the  law  of  natural  sdection  was  felt  to  be  a  step  backwards. 
The  effect  produced  on  the  minds  of  the  younger  school  of 
evolutionists  was  deep.  It  operated,  indeed,  not  to  convince 
them  that  Wallace  was  right,  but  to  make  them  feel  that  his 
conception  of  natural  sdection  (grating  in  human  sodety  was 
stin  in  some  respect  profoundly  and  radically  incomplete. 

A  few  yeats  later,  Huxley,  though  approaching  the  matter 
from  a  different  direction,  di^layed  a  like  bewilderment  in 
attempting  to  apply  the  doctrine  of  evolution  to  the 
phenomena  of  organic  sodety.  With  his  mind  fixed  on 
the  details  of  the  individual  struggle  for  existence  among  animals, 
Huxley  reached  in  the  Romanes  lecture,  delivered  at  Oxford  in 
1893,  a  position  little  different  from  that  in  which  Wallace  found 
himself.  In  this  lecture  Huxley  actually  proceeded  to  place 
the  ethical  process  in  human  society  in  opposition  to  the  cosmic 
process,  to  which  latter  alone  he  considered  the  struggle  for 
existence  and  the  principle  of  natural  selection  belonged. 
"  Sodal  progress,"  he  went  on  to  say,  "  means  a  checking 
of  the  cosmic  process  at  every  step  and  the  substitution  for  it 
of  another  which  may  be  called  the  ethical  process;  the  end 
of  which  is  not  the  survival  of  those  who  may  happen  to  be 
the  fittest,  in  respect  of  the  whole  of  the  conditions  which 
obtain,  but  of  those  who  are  ethically  the  best."  Thus  the 
remarkable  spectacle  already  witnessed  in  Spencer,  Darwin 
and  Wallace  of  the  evolutionist  attempting  to  apply  his  doctrines 
to  human  society,  but  having  to  regard  his  own  central  prihciplc 
of  natural  sdection  as  having  been  suspended  therdn  is  repeated 
in  Huiley.  The  futility  of  contemplating  the  ethical  process  as 
something  dbtinct  from  the  cosmic  process  was  at  once  apparent. 
For  the  first  lesson  <^  evolution  as  applied  to  sodety  must 
be  that  they  are  one  and  the  same.  So  far  indeed  from  ethical 
process  checking  the  cosmic  process,  it  must  be  regarded  as 
the  last  and  highest  form  of  the  cosmic  process.  The  sense  of 
subordination  and  sacrifice  which  forms  the  central  principle 
of  all  the  creeds  of  humanity,  so  far  from  being,  as  Wallace 
imagined,  "altogether  removed  from  utility"  is,  indeed,  the 
highest  form  of  sodal  effidency  through  which  natural  sdection 
is  produdng  its  most  far-reaching  effects  in  the  evolution  of  the 
most  advanced  and  organic  types  of  civilization. 

A  similar  tendency  continued  to  be  in  evidence  in  other 
directions.  In  an  effort  made  a  few  years  kter  to  found  a 
sodety  for  the  study  of  sodology  in  Great  Britain  aa^M. 
a  very  characteristic  feature  of  the  first  papers 
contributed  was  the  attempt  to  apply  dementary  biological 
generalizations  regarding  nature  selection  to  a  highly  complex 
organism  like  human  society,  the  writers  having  in  most  cases 
made  no  previous  extensive  or  special  study  of  the  social  process 
in  history.  The  confusion  between  what  constitutes  individual 
efficiency  in  the  individual  and  that  higher  social  efficiency  in 
the  individual  which  everjrwhere  controls  and  overrules  individual 
efficiency  was  very  marked.  An  early  paper  contributed  in 
1904  was  by  Mr  (afterwards  Sir)  Francis  Galton,  one  of  the 
last  and  greatest  of  the  early  Darwinians  Galton  had  made 
many  original  contributions  to  the  doctrine  of  evolution,  and 
had  been  occupied  previously  with  researches  into  individual 
effidency  as  displayed  among  families,  his  Hereditary  Genius 
being  a  notable  book  of  this  type.  The  object  of  his  paper  was 
to  explain  the  scope  and  aim  of  a  new  science,  "eugenics," 
which  he  defined  as  the  sdence  which  deals  with  all  the  influences 
that  improve  the  inborn  qualities  of  the  race  and  develop  them 
to  the  utmost  advantage.  Galton  found  no  difficulty  whatever 
in  setting  up  his  sociolo^cal  standards  for  the  best  specimens 
of  the  race.    Even  the  animals  in  the  Zoological  Gardens,  he 
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said,  might  be  supposed  to  know  the  best  specimens  of  their 
class.  In  society  the  list  of  best  qualities  would  include 
health,  energy,  ability,  manliness  and  the  special  aptitudes 
required  by  various  professions  and  occupations.  Everything  in 
"  the  scientific  breeding  of  the  human  race  "  was  to  be  much 
as  in  the  breeding  of  animals;  for  Gallon  proposed  to  leave 
morals  out  of  the  question  as  involving  too  many  hopeless 
difficulties.  This  was  the  basis  of  the  scheme  of  qualities  from 
which  he  proposed  to  proceed  to  the  improved  breeding  of  society. 
The  proposal  furnishes  one  of  the  most  striking  and  characteristic 
examples  which  have  appeared  of  the  deep-seated  confusion 
prevailing  in  the  minds  of  the  early  Darwinians  between  social 
efficiency  and  individual  efficiency.  Even  from  the  few  minor 
examples  of  society  among  the  lower  animals  the  true  sociological 
criticism  of  such  standards  in  eugenics  might  easily.be  supplied. 
For  at  the  point  at  which  the  social  insects,  for  instance,  began 
their  social  integration  all  their  standards  were  in  the  qualities 
which  gave  success  in  the  struggle  for  existence  between  indi- 
viduals. Had  they,  therefore,  understood  eugenics  only  in 
this  light  and  in  Gallon's  sense,  they  would  have  condemned 
at  the  first  the  beginnings  of  the  peculiar  social  efficiency 
of  the  queen  bee  which  now  makes  her  devote  her  life  entirely 
to  egg-la3ring;  still  more  would  they  have  condemned  the  habits 
of  the  <hrones,  through  long  persistence  in  which  they  have 
become  degenerate  as  individuals;  and  in  particular  they  would 
have  condenmed  the  habits  of  the  workers  which  have  led  to 
their  present  undeveloped  bodies  and  abortive  individualistic 
instincts.  But  all  these  things  have  contributed  in  the  highest 
degree  to  the  social  efficiency  of  the  sodal  insects  and  have  nuide 
the  type  a  winning  one  in  evolution.  The  social  integration 
of  the  social  insects  has  been  comparatively  simple  and  did  not, 
like  that  of  human  society,  rest  ultimately  on  mind,  yet  even 
in  this  elementary  example  it  was  evident  what  ruin  and  disaster 
would  result  from  miscalled  scientific  breeding  of  the  race  if 
undertaken  within  the  limits  of  such  restricted  conceptions  of 
social  efficiency.  Gallon's  preoccupation,  as  in  the  case  of  most 
biological  and  medical  schemes  of  improvement  in  the  past, 
was  with  those  individualistic  qualities  which  contribute  to  the 
individual's  success  in  the  struggle  for  existence  with' his  fellows. 
But  it  has  been  continuously  obvious  in  history  that  individuals 
of  the  very  highest  social  efficiency,  the  great  organic  minds  of 
the  race  who,  often  quite  unsuccessful  in  their  lives  as  judged 
by  individualistic  standards,  and  who.,  often  quite  unperceived 
and  unappreciated  by  their  contemporaries,  have  been  the 
authors  of  ideas,  or  moral  conceptions  or  works  of  such  organic 
importance  that  they  have  carried  the  race  from  one  social 
horizon  into  another,  have  been  just  those  individuals  who 
would  have  entirely  failed  to  pass  the  kind  of  prize-animal 
standards  which  Galton  proposed  to  set  up. 

Gallon's  essay  may  be  said  to  close  that  first  epoch  in 
the  application  of  biological  conceptions  to  sociology  which 
TheChm  **P^°®**  ^'^  Spencer's  essay  in  i860.  With  the 
o/(A»FJntf  extending  conception  of  the  organic  interests  of 
^Mgtoi  society  during  the  intervening  period  the  idea  of 
^J™!^*""  social  efficiency  had  altered  profoundly.  For  instance, 
^*^*  a  supposed  standard  of  efficiency,  which  like  Malthu- 
sianism  represented  to  Mill  at  the  opening  of  the  period  the  lost 
conclusion  of  science,  had  become  towards  the  close  scarcely 
more  than  a  standard  of  "  race  suicide."  It  was  not  surprising 
that  in  these  circumstances  the  representatives  of  those  sciences 
which  rested  on  a  knowledge  of  the  social  process  in  history  and 
philosophy  continued  to  look  coldly  on  the  attempt  of  the  first 
Darwinians  to  apply  Darwinian  principles  to  sociology.  True, 
the  development  in  'their  own  sciences  had  been  almost  equally 
sterile,  for  they  had  themselves  as  yet  no  reasoned  conception 
of  the  enormous  imp>ortance  of  the  Darwinian  principle  of 
evolution  to  these  sciences  in  its  capacity  to  reveal  to  them 
the  dynamics  of  the  social  process.  But  they  had  watched  the 
development  of  institutions  in  history;  they  had  studied  the 
growth  of  social  types  and  the  integration  of  great  systems  of 
belief;  and  they  had  struggled  with  the  capital  problems  of  the 
human  mind  in  psychology  and  philosophy  as  the  process  had 


continued.  The  two  armies  of  workers  continued  to  be 
organized  into  isolated  camps,  each  with  the  most  restricted 
conception  of  the  nature  and  importance  of  the  work  done 
by  the  other  and  of  its  bearing  upon  their  own  conclusions. 
One  of  the  most  remarkable  results  of  such  a  situation — a.  result 
plainly  visible  in  the  valuable  collection  of  essays  edited  by  Pro- 
fessor Seward  which  was  issued  from  the  Cambridge  University 
Press  in  commemoration  of  the  centenary  of  Darwin's  birth — is 
the  extremely  limited  number  of  minds  in  our  time  of  sufficient 
scope  of  view  to  be  able  to  cover  the  relation  of  the  work  of  both 
sets  of  these  workers  to  sociology. 

It  remains  now  to  consider  the  relation  to  the  pontion  in 
modem  sociology  of  the  extended  conception  that  soaety  must 
be  considered  to  be  organic  in  some  wider  sense 
than  the  first  Darwinians  thus  imagined  it  and  also  Ext»a^oa 
in  some  wider  sense  than  that  in  which  Sidgwick  10. 
imagined  it  when  he  said  that  sociology  was  in  effect  ^^'_ 
coincident  with  the  science  of  politics.  The  present 
writer  has  laid  it  down  elsewhere  (The  Tvo  Principal 
Laws  of  Sociology.  Bologna)  that  there  is  a  fundamental  principle 
of  sociology  whidi  has  to  be  grasped  and  applied  before  there 
can  be  any  real  science  of  sociology.  This  principle  may  be 
briefly  stated  as  follows: — 

The  social  process  is  primarily  evolving  in  the  individual  not 
the  qualities  which  contribute  to  his  own  efficiency  in  conflict 
with  his  fellows,  but  the  qualities  which  contribute  to  society's 
efficiency  in  the  conflict  through  which  it  is  gradually  rising 
towards  a  more  organic  tyi>e. 

This  is  the  fir&t  law  of  evolutionary  sociology.  It  is  this 
principle  which  controls  the  integration  which  is  taking  place 
under  all  forms  in  human  society — ^in  ethical  systems,  in  all 
political  and  economic  institutions,  and  in  the  creeds  and 
beliefs  of  humanity — in  the  long,  slow,  almost  invisible  struggle 
in  which  under  a  multitude  of  phases  natural  selection  is 
discriminating  between  the  standards  of  nations  and  types  of 
civilization. 

Dealing  first  with  political  and  economic  institutions;  the 
position  reached  in  Spencer's  sociology  may  be  said  to  represent 
the  science  of  society  in  a  state  of  transition.  It  represents  it» 
that  is  to  say,  in  a  stage  at  which  the  Greek  theory  of  society 
has  become  influenced  by  the  doctrine  of  evolution  applied  to 
modem  conceptions,  but  while  as  yet  no  synthesis  has  been 
achieved  between  the  conflicting  and  even  mutually  exclusive 
ideas  which  are  involved.  The  Greek  theory  of  society  is  repre- 
sented in  Spencer  in  his  practical  identification  of  "the  soda] 
organism  "  with  the  State.  The  modem  idea,  however,  which 
carries  Spencer  far  beyond  the  principles  of  Greek  society^ 
as  these  principles  were  summarized,  for  instance,  in  the  passage 
already  quoted  from  Bluntschli — is  clearly  in  evidence.  It 
may  be  observed  to  be  expressed  in  the  recognition  of  a  principle 
resident  in  modem  society  which  in  some  manner  projects  the 
individual's  rights  outside  and  beyond  the  whole  theory  and 
meaning  of  the  State.  In  other  words,  in  society  as  Spencer 
conceives  it,  "  the  welfare  of  citizens  cannot  rightly  be  sacrificed 
to  some  supposed  benefit  of  the  State  ";  whereas,  according  to 
the  Greek  theory  and  the  theory  of  Roman  law,  the  citizen's 
whole  existence  depended  on  and  was  subject  to  the  State.  "  The 
State  knew  neither  moral  nor  legal  limits  to  its  power."  If, 
however,  it  be  considered  that  modem  society  has  made  progress 
beyond  the  Greek,  and  if  it  be  accepted  that  the  theory  of 
evolution  involves  the  conclusion  that  society  progresses 
towards  increased  efficiency  in  a  more  organic  type,  there  follows 
from  the  foregoing  an  important  inference.  This  is  that  it  now 
becomes  the  task  of  modem  sociology,  as  a  tme  science,  to 
show  that  the  principle  in  modern  civilization  which  distinguishes 
it  from  society  of  the  Greek  period — namely,  that  principle' which 
Spencer  rightly  recognized,  despite  the  contradictions  in  which 
he  became  involved,  as  rendering  the  life  o^  the  individual  no 
longer  subservient  to  the  corporate  life  of  the  State — ^Is  itself  a 
principle  identified  not  with  individualism  but  with  the  increasing 
subordination  of  the  individual  to  a  more  organic  type  of  society. 
It  must,  in  short,  remain  for  the  evolutionist,  working  by  the 
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bistorical  method  scientifically  applied,  to  present  the  interven- 
ang  process  in  history — ^including  the  whole  modem  movement 
lowards  liberty  and  enfranchisement,  and  towards  equality 
oi  conditions,  of  rights  and  of  economic  opportunities — not 
as  a  process  of  the  increasing  emancipation  of  the  individual 
from  the  claims  of  society,  but  as  a  process  of  progress  towards 
a  more  organic  stage  ot  social  subordination  than  has  prevailed 
in  the  world  before. 

When  society  is  considered  as  an  organism  developing  under 
the  influence  of  natural  selection  along  the  line  of  the  causes 
which  contribute  to  its  highest  potential  efficiency,  and  there- 
fore tending  to  have  the  mean  centre  of  its  organic  processes 
projected  farther  and  farther  into  the  future,  it  is  evident  that  it 
must  be  the  principles  and  ideas  which  most  effectively  subordi- 
nate over  long  periods  of  time  the  interests  and  the  capacities 
of  the  individuals  of  which  it  is  composed  to  the  efficiency  of 
the  whole  which  will  play  the  leading  part  in  social  evolution. 
In  primitive  society,  the  first  rudiments  of  social  organization 
ondoubtedly  arose,  not  so  biuch  from  conscious  regard  to 
TA«fltoaAi  expediency  or  "increased  satisfactions"  as  from 
mtMo^rm  fitness  in  the  struggle  for  existence.  "The  first 
Jotfaimy.  •  ofganixed  societies  must  have  been  developed,  like 
any  other  advantage,  under  the  sternest  conditions  of  natural 
selection.  In  the  flux  and  change  of  life  the  members  of  those 
groups  of  men  which  in  favourable  conditions  first  showed  any 
tendency  to  social  organization  became  possessed  of  a  great 
advantage  over  their  fellows,  and  these  societies  grew  up  simply 
because  they  possessed  elements  of  strength  which  led  to  the 
disappearance  before  them  of  other  groups  of  men  with  which 
they  came  into  competition.  Such  societies  continued  to  flourish, 
until  they  in  their  turn  had  to  give  way  before  other  associations 
of  men  of  higher  social  efficiency  "  {Social  EvdtUion,  ii.).  In 
the  social  process  at  this  stage  all  the  customs,  habits,  institu- 
tions, and  beliefs  contributing  to  produce  a  higher  organic 
cflBdency  of  society  would  lie  naturally  selected,  developed  and 
perpetuated.  It  is  in  connexion  with  this  fact  that  the  clue 
must  be  sought  to  the  evolution  of  those  institutions  and  beliefs 
of  early  society  which  have  been  treated  of  at  length  in  researches 
like  those  of  M'Lennan,  Tyidr,  Lubbock,  Waltz,  Letoumeau, 
Quatrefages,  Frazer,  and  others  of  equal  importance.  For  a 
long  period  in  the  first  stages  the  highest  potentiality  of  the 
•ocial  organization  would  be  closely  associated  with  military 
effideocy.  For  in  the  evolution  of  the  social  organism,  as  has 
been  said,  while  the  mean  centre  of  the  processes  involving  its 
Mganic  identity  woxild  tend  to  be  projected  into  the  future,  it 
would  at  the  same  time  always  be  necessary  to  maintain  efficiency 
in  current  environment  in  competition  with  rival  types  of  lower 
future  potentiality.  Amongst  primitive  peoples,  where  a  great 
chief,  law-giver  and  military  leader  appeared,  the  efficiency  of 
organized  society  resting  on  military  efficiency  would,  as  a  matter 
of  course,  nudie  itself  felt  in  the  struggle  for  existence.  Yet  as 
such  societies  would  often  be  resolved  into  their  component 
elements  on  the  death  of  the  leader,  the  overruling  importance — 
00  the  next  stage  of  the  advance  towards  a  more  organic  type 
—of  ideas  which  would  permanently  subordinate  the  materials 
of  society  to  the  efficiency  of  the  whole  would  make  itself  felt. 
Social  systems  of  the  type  in  which  authority  was  perpetuated 
by  ancestor-worship — in  which  all  the  members  were  therefore 
held  to  be  joined  in  an  exclusive  religious  citizenship  founded  on 
biood  relationship  to  the  deities  who  were  worshipped,  and  in 
which  all  outsiders  were  accordingly  treated  as  natural  enemies, 
whom  it  would  be  a  kind  of  sacrilege  to  admit  to  the  rights  of 
the  State — would  contain  the  elements  of  the  highest  military 
potentiality  The  univenal  mark  which  ancestor-worship  has 
left  on  human  institutions  in  a  certain  stage  of  social  develop- 
ment is  doubtless  ck>sely  associated  with  this  fact.  The  new 
and  the  older  tendencies  in  sociology  are  here  also  in  contrast; 
for  whereas  Herbert  Spencer  has  been  content  to  explain 
ancestor-worship  as  arising  from  an  introspective  and  compara- 
tively trivial  process  of  thought  assumed  to  have  taken  place 
in  the  mind  of  early  man  in  relation  to  a  supposed  belief  in  ghosts 
iPnncipUt  of  Sociology,  6^307),  the  newer   tendency   is  to 


consider  science  as  concerned  with  it  in  its  relation  to  the  character- 
istic principles  through  which  the  efficiency  of  the  social  organ- 
ization  expressed  itself  in  its  surroundings.  The  social,  political 
and  religious  institutions  disclosed  in  the  study  of  the  earliest 
civilizations  within  the  purview  of  history  must  be  considered 
to  be  all  intimately  reUited  to  the  ruling  principles  of  this  miliury 
stage.  The  wide  reach  and  significance  of  the  causes  governing 
the  process  of  social  evolution  throughout  the  whole  of  this 
period  may  be  gathered  from  treatises  like  Seebohm's  Structure 
of  Creek  Tribal  Society,  Maine's  Ancient  Law,  History  of  Institu- 
tions, and  Early  Law  and  Custom,  Fowler's  City-State  of  the  Greeks 
and  Romans,  and  in  a  special  sense  from  the  comparative  study 
of  Roman  law,  first  of  all  as  it  is  presented  in  the  period  of  the 
Twelve  Tables,  then  as  the^iM  civile  beginii  to  be  influenced  by 
the  jus  gentium,  and  lastly  as  its  principles  are  contrasted  with 
those  of  English  common  law  in  the  modem  period.  In  most 
of  the  philosophical  writings  of  the  Greeks,  and  in  particular 
in  the  Ethics  and  Politics  of  Aristotle,  and  in  many  of  the 
Dialogues  of  Plato,  the  spirit  of  the  principles  upon  which  society 
was  constmcted  in. this  stage  may  be  perceived  as  soon  as 
progress  has  been  made  with  comparative  studies  in  other 
directions. 

A  very  pregnant  saying  of  T.  H.  Green  was  that  during  the 
whole  development  of  man  the  command,  "Thou  shalt  k>ve 
thy  neighbour  as  thyself  "  has  never  varied.  What  BjUtmahaoi 
has  varied  is  only  the  answer  to  the  question — ^Who  010  sea—  of 
is  my  neighbour  ?  If  in  the  light  of  this  profoimdly  "«»«« tf** 
tme  reflection  we  watch  the  progress  of  society  from  v«««»«<r. 
primitive  conditions  to  the  higher  stages,  it  may  be  observed 
to  possess  marked  features.  Where  all  human  institutions, 
as  in  the  ancient  civilizations,  rested  ultimately  on  force;  where 
outsiders  were  regarded  as  natural  enemies,  and  conquered 
enemies  became  slaves;  where,  as  throughout  all  this  phase  of 
social  evolution,  a  rule  of  religion  was  a  rule  of  law  identified  with 
the  principles  of  the  State  (Maine,  Ancient  Lqw);  where  the 
State  itself  was  absolute  as  against  the  individual,  knowing 
"  neither  moral  nor  legal  limits  to  its  .power  ";  and  where  all 
the  moral,  intellectual  and  industrial  life  of  the  community 
rested  Qn  a  basis  of  slavery — the  full  limits  of  the  organic 
principle  of  social  efficiency  would  in  time  be  reached.  The 
conditions  would  be  inherent  in  which  all  social  institutions 
would  tend  to  become  closed  absolutisms  organiaed  round  the 
conception  of  men's  desires  in  the  present.  And  the  .highest 
outward  expression  in  which  the  tendencies  in  ethics,  in  politics, 
and  in  religion  must  necessarily  cidminate  would  be  the  military 
State,  bounded  in  its  energies  only  by  the  resistance  of  others, 
necessarily  acknowledging  no  complete  end  short  of  absolute 
dominion,  and  therefore  staying  its  course  before  no  ideal  short 
of  universal  conquest.  This  was  the  condition  in  the  ancient 
State. '  It  happened  thus  that  the  outward  policy  of  the  ancient 
Slate  to  other  peoples  became,  by  a  fundamental  principle  of 
its  life,  a  policy  of  military  conquest  and  subjugation,  the 
only  limiting  principle  being  the  successful  resistance  of  the 
others.  The  epoch  of  history  moved  by  inherent  forces  towards 
the  final  emergence  of  one  supreme  military  State,  in  an  era  of 
general  conquest,  and  culminated  in  the  example  6f  universal 
dominion  which  we  had  in  the  Roman  world  before  the  rise  of  the 
civilization  of  our  era. 

The  influence  upon  the  development  of  civilization  of  the  wider 
conception  of  duty  and  responsibility  to  one's  fellow  men  which 
was  introduced  into  the  world  with  the  spread  oliuiatkim 
Christianity   can   hardly   be  over-estimated.     The*«etoa 
extended  conception  of  the  answer  to  the  question — fSijJ*'* 
Who  is  my  neighbour  ?  which  has  resulted  from  the         * 
characteristic   doctrines   of    the    Christian     religion — ^a   con- 
ception transcending  all  the  claims  of  the  family,  ^oup,  state, 
nation,  people  or  race,  and  even  all  the  interests  comprised  in 
any  existing  order  of  society — has  been  the  most  powerful  evolu- 
tionary force  which  has  ever  acted  on  society.    It  has  tended 
gradually  to  break  up  the  absolutisms  inherited  from  an  older 
civilization  and  to  bring  into  being  an  entirely  new  type  of 
social  efficiency. 


33© 


SOCIOLOGY 


n» 


As  society  under  this  influence  continued  to  be  impelled  to 
develop  towards  a  still  more  organic  type,  the  greatly  higher 
latmutty  potentiality  of  a  state  of  social  order  which,  while 
^USS^  preserving  the  ideal  of  the  highly  organized  state 
(lo  tb^  ^^^  ^^®  current  efficiency  of  society  in  competition 
Ftitun)btm  with  lower  types,  was  influenced  by  conceptions 
aiwaya  that  dissolved  all  those  closed  absolutisms,  and  re> 
Mmiiin^  leased  human  energies  into  a  free  conflict  of  forces 
Etikhmr  by  projecting  the  principles  of  human  responsibility 
{laOM  outside  the  S(ate,  became  apparent.  In  many  of 
Pmtaiu  the  religions  of  the  East  such  conceptions  have  been 
inherent,  Christianity  itself  being  a  characteristically  Eastern 
religion.  But  no  Eastern  people  has  been  able  to  provide  for 
them  the  permanent  defensive  military  mtlieu  in  history  in 
which  alone  their  potentiality  could  be  realized.  The  significance 
of  modem  Japan  in  evolution  consists  largely  in  the  answer  she 
is  able  to  give  to  the  question  as  to  whether  she  will  be  able  to 
provide  in  the  future  such  a  milieu  for  such  a  conception  among 
an  Eastern  people. 

The  significance  of  the  cidmination  of  the  military  epoch  in 
the  andcnt  classic  civilizations  of  the  Western  world,  which 
preceded  the  opening  of  the  era  in  which  we  are  living,  and  of  the 
fact  that  the  peoples  of  the  same  descent  who  were  destined  to 
carry  on  the  civilization  of  the  existing  era  represent  the  supreme 
military  stock  by  natural  selection,  not  only  of  the  entire  world, 
but  of  the  evolutionary,  process  itseU  in  human  history,  will 
therefore  be  evident 

With  the  spread,  accordingly,  amongst  peoples  of  this  origin, 
and  in  such  a  defensive  military  milieu  in  history,  of  a  new 
conviction  of  responsibility  to  principles  extending 
tof  beyond  the  consciousness  of  the  political  State, 
Btnagaqrta  there  began  a  further  and  more  organic  stage  of 
Sm^iM.  ^^®  evolutionary  process  in  society.  The  gradual 
^fffg  dissolution  in  the  era  in  which  we  are  living  of  all 

£aA«acikiM*  the  closed  absolutisms  within  the  State,  in  which 

aiofOn  human  action  and  ideas  had  hitherto  been  confined, 
is  apparently  the  characteristic  phenomenon  of  this 
stage.  Progress  is  towards  such  a  free  and  tolerant,  but 
intense  and  efficient,  conflict  of  forces  as  was  not  possible 
in  the  world  before.  It  is,  it  would  appear,  in  this  light 
that  we  must  regard  the  slow  dissolution  of  the  basis  of 
ideas  upon  which  slavery  rested;  the  disintegration  of  the  con- 
ceptions which  supported  the  absolute  position  of  the  occupying 
classes  in  the  State;  the  undermining  of  the  ideas  by  which 
opinion  was  supported  by  the  civil  power  o^  the  State  in  the 
religious  struggles  of  the  middle  ages;  the  growth  of  the  concep- 
tion that  no  power  or  opinion  in  the  State  can  be  considered 
as  the  representative  of  absolute  truth;  the  consequent  develop- 
ment of  party  government  amongst  the  advanced  peoples,  with 
the  acknowledgment  of  the  right  of  every  department  of  inquiry 
to  carry  results  up  to  that  utmost  limit  at  which  they  are  con- 
trolled only  by  the  results  obtained  in  other  departments  of 
activity  with  equal  freedom;  the  growth  of  the  conception, 
otherwise  absurd,  of  the  native  equality  of  men;  the  resulting 
claim,  otherwise  similarly  indefensible,  of  men, to  equal  voting 
power  irrespective  of  status  or  possessions  in  the  State  which 
has  been  behind  the  movement  towards  politick]  enfranchise- 
ment; and,  finally,  the  development  of-  that  conviction  which 
is  behind  the  existing  challenge  to  all  absolute  tendencies  in 
economic  conditions  in  the  modern  world — namely,  that  the 
distribution  of  wealth  in  a  well-ordered  6t&te  shoiUd  aim  at 
realizing  political  justice.  There  are  all  the  features  of  an 
integrating  process  in  modem  history.  They  must  be  considered 
as  all  related  to  a  controlling  principle  inherent  in  the  Christian 
religion  which  has  rendered  the  evolutionary  process  in  society 
more  organic  than  in  any  past  stage— namely,  the  projection  of 
the  sense  of  human  responsibility  outside  the  limits  of  all  the 
creeds  and  interests  which  had  in  previous  stages  embodied  it  in 
the  State  (Kidd,  Prin.  West.  CtvU.).  The  meaning,  in  short, 
which  differentiates  our  civilization  from  that  of  the  ancient 
civilizations  of  Greece  and  Rome  is  that  modern  Western 
civilization    represents    in    an    ever-increasing    degree    the 


enfranchisement  of  the  future  in  the  evolutionaty  proceat.  So 
great  has  become  the  prestige  of  our  civilization  through  the  oper- 
ation of  this  principle  in  it  that  its  methods  and  results  are  being 
eagerly  borrowed  by  other  peoples.  It  is  thereby  so  materially 
influencing  the  standards  of  conduct  and  culture  thoughout 
the  world  that  the  developments  which  other  nations  are  under- 
going  have  in  a  real  sense  tended  to  become  scarcely  more  than 
incidents  in  the  expansion  of  Westem  civilization. 

We  live  in  the  presence  of  a>lossal  national  armaments,  and 
in  a  worid,  therefore,  in  which  we  are  continually  met  with  the 
tatfht  that  for<x  is  still  everywhere  omnipotent.  It 
may  be  perceived,  however,  that  beneath  all  outward 
appearances  a  vast  change  has  been  taking  -place. 
In  the  ancient  civilizations  the  tendency  to  con- 
quest was  an  inherent  principle  in  life  of  the  military 
State.  It  is  no  longer  an  inherent  principle  in  the 
modem  State.  The  right  of  conquest  is  indeed  still 
acknowledged  in  the  international  law  of  civilized  States;  but 
it  may  be  observed  to  be  a  right  becoming  more  and  more  im- 
practicable among  the  more  advanced  peoples.  Reflection,  more- 
over, reveals  the  fact  that  the  right  of  conquest  is  tending  to 
become  impracticable  and  iilipossible,  not,  as  is  often  supposed, 
because  of  the  huge  armaments  of  resistance  with  which  it  might 
be  opposed,  but  because  the  sense  of  social  responsibility  has 
been  so  deepened  in  our  dvilization  that  it  is  almost  impo»ibIe 
that  one  nation  should  attempt  to  conquer  and  subdue  another 
after  the  manner  of  the  andent  world.  It  would  be  regarded 
as  so  great  an  outrage  that  it  would  undoubtedly  prove  to  be  one 
of  the  maddest  and  one  of  the  most  unprofitable  adventures 
in  which  a  dvilized  State  could  engage.  Militarism,  it  may  be 
distinguished,  is  becoming  mainly  defensive  amongst  the  more 
advanced  nations.  Like  the  civil  power  within  the  State,  It  is 
tending  to  represent  rather  the  organized  means  of  resbtance 
to  the  methods  of  force  should  these  methods  be  invoked  by 
others  temporarily  or  permanently  under  the  influence  of  lea 
evolved  standards  of  condilct. 

In  thus  regarding  the  social  process  in  Westem  history,  the 
projected  effidency  of  which  now,  after  many  centuries  of 
development,  begins  to  realize  itself  to  an  increasing  ^^  ^ . ,  .. 
degree  in  determining  competition  with  other  types ikfli*a«^« 
of  sodety  throughout  the  world,  it  may  be  observed 
that  the  result  by  which  a  synthesis  of  the  older 
and  later  views  may  be  attained  is  already  in 
sight.  It  was  pointed  out  that  if  the  prindple  which 
Spencer  rightly  recognized  in  modem  society  as  rendering  the 
life  of  the  individutd  no  longer  subservient  to  the  corporate 
life  of  the  State  was  to  be  accepted  as  a  prindple  of  progress 
distinguishing  modern  dvilization  from  that  of  the  Creek  period, 
it  would  be  necessary  for  the  sodologbt  to  exhibit  it  not  as 
indicating  the  larger  independence  of  the  individual,  but  as  a 
prindple  identified  with  the  increasing  subordination  of  the  indi- 
vidual to  a  more  organic  type  of  society  Here,  therefore,  this 
result  is  in  process  of  accomplishment.  'Die  intervening  process  in 
history — including  the  whole  modem  movement  towards  Uberty 
and  enfranchisement,  towards  equality  of  conditions,  towards 
equality  of  political  rights  and  towards  equality  of  economic 
opportunities — ^is  presented  as  a  process  of  development  towards 
a  more  advanced  and  organic  stage  of  social  subordinaticm 
than  has  ever  prevailed  in  the  world  before  (Princ.  West. 
Civil,  xi.).  In  this  light,  also,  it  may  be  observed  how  the 
claim  of  sodology  to  be  the  most  advanced  of  all  the  theo- 
retical sdences  is  justified.  For  if  the  historical  process  in  the 
dvilization  of  the  era  in  which  we  are  living  is  thus  to  be 
regarded  as  a  process  implying  the  increasing  subordination  ol 
the  individual  to  a  more  organic  type  of  society,  then  the  study 
of  sodology  as  embracing  the  principles  of  the  process  must 
evidently  involve  the  perception  and  comparison  of  the  meaning 
of  the  fundamental  positions  disclosed  in  the  hbtory  of  political 
progress,  of  the  problems  with  which  the  human  mind  has 
successively  stmggled  in  the  phases  of  religious  development, 
and,  lastly,  of  the  positions  with  which  the  intellect  has  been 
confronted  as  the  stages  of  the  subordinating  process  have 
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gndoally  axat  to  dtBne  ibcmMlvct  in  hitlary.  The  posiliou 
outlined  is  Ihc  developments  slieuly  relfneil  to  »hlEh  tuve 
come  dotm  ihiough  Hume  and  Hui1ey,th[oujh  Kant  and  Hegel, 
'  '  ■  "  '      gny,  through  RoHhtt  and  SchmoUer, 


lighu  of  ihc  individual 
as  inOumcbl  by  the  Latin  conception  of  the  omnipol 
the  SUI«  on  Ihe  other,  have  thui  all  their  place,  mean 
sckntiGc  nUtians  in  Ihe  modem  itiicly  of  sociology, 
be  contidntd  that  the  theory  of  oiganic  evoluUon  hy 
selection  and  the  hisloiiul  method 


degree 


Hie  lociologial  lam  that  "  the  Bodal  ptocem  ii 
evolving  in  the  individual  not  the  qualities  vhich  c 
^,  fi,^  If  f"  his  own  ciTidency  in  con£ict  with  hi: 
fadkk^a  but  those  t]ualiLies  which  contribute  to 
J^^*"'    efficiency  in  the  conflict  through  which  it  Is , 
organic   type,"  c 
ct  ol  the  ■ 
Ihe  science  oi  psychology.    For  it  i)  thus  nol 
which  is  consciou^y  canstrucUng  Ihe  sodal  pr 
il  is  the  social  process  which  '  '  „ 

in  evcdulion.  This  is  the  ultimate  fact  which  raises  locialogy 
to  its  tiue  position  is  the  master  science.  Nor  is  ibere  any 
malerialiioi  in  luch  a  conception.  It  is  in  keeping  with  the 
bigbeM  ipiiitual  ideal  oi  man  that  the  only  conccptioa  of  Truth 
ot  Ihe  Absolute  which  the  human  mind  can  hold  at  present 

AiriHoaiTiES.— It  has  been  one  of  the  rewlti  of  the  eondilioni 
(Recrinf  wcioliicy  in  ihe  pa«,  that  nuny  of  the  principal  contribu- 

calinf  or  aiEgciting  otbert  in  the  same  daiiiei  ol  equal  or  pcrhapt 
greater  importance.    The  dates  given  are  imaJIy  those  of  the  Ant 
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SOCRATEd  son  of  the  statuary  Sophroniscui  and  of  the 
midwife  Phaenarete,  was  bom  at  Athms,  not  earlier  than  4J1 
nor  later  than  May  or  June  469  sx;.  As  a  youth  he  received 
the  customary  instruction  In  gymnastia  and  music;  and  in  after 
years  he  made  hitnself  acquainted  with  geometry  and  astronomy 
and  studied  the  methods  and  the  doctrines  of  the  leaders  of 
Greek  thought  and  culture.  He  began  life  as  a  sculptor;  and 
in  the  ind  century  KH.  a  group  of  Ihe  Crates,  suppMed  to  be 
his  work,  was  still  to  be  seen  on  the  toad  to  the  Acropolis.  Bui 
he  soon  abandoned  art  and  gave  himself  to  what  may  best  be 
called  education,  conccivbig  that  he  had  a  divine  commission, 
witnessed  by  oradcs,  dreams  and  signs,  not  indeed  to  teach  any 
positive  doctrine,  but  to  convict  men  of  ignorance  mistaking 
itself  for  knowledge,  and  by  so  dcnng  to  promote  their  inlelleciual 
and  moral  improvement.  He  nas  on  terms  of  intimacy  with 
some  of  the  most  distinguished  of  his  Athenian  contemporaries, 
and,  at  any  rate  in  later  life,  was  personally  known  to  very  many 
of  bis  fellow  dtiicns.  His  domestic  relations  were.  It  is  said, 
unhappy.  The  shrewishness  of  his  wife  Xanthippe  became 
proverbial  with  the  ancienta,  as  it  still  is  with  ourselves.  Ari- 
stotle, in  his  remarks  upon  genius  and  its  degeneracy  {FMtL  ii. 
15).  speaks  of  Socrates's  sons  as  dull  and  fatuous;  and  inXeno. 
phon's  i/eHuro^in,  one  of  them,  Lamprodcs,  receives  a  formal 
rebuke  lor  undutilul  behaviour  towards  hit  motbei. 

Socrates  served  as  a  hopliie  at  Fotidaea  (4j>-4ig),  whete 
on  one  occauoa  be  saved  the  life  of  Aldbiades,  at  Delium  (414}. 
and  at  Amphipolis  (411).  In  these  campaigns  his  braveiy  and 
endurance  were  conspicuous.  But,  while  he  thus  performed  the 
ordinary  duties  of  a  Greek  dtiicn  with  credit,  he  neither  attained 
nor  sought  political  position.  His  "  divine  voice,"  he  said, 
had  waiTied  him  to  refrain  from  politics,  presumably  because 
office  would  have  entailed  the  lacrihce  of  hu  prindples  and  th« 
abandonment  of  his  pnqieT.  vocation.  Yet  in  406  he  was  a 
member  of  the  senate;  and  on  the  Eist  day  of  the  ttial  of  the 
victors  of  Acginusae.  being  president  of  the  prytanis,  he  resisted 
— first,  in  conjunction  with  his  colleagues,  afterwards,  when  they 
yielded,  alone — the  illegal  and  unconstilulinnal  proposal  of 
CalUxenus,  that  the  fate  of  the  eight  generals  should  be  decided 
by  a  tingle  vote  of  the  assembly.  Not  less  courageous  than  this 
opposition  to  Ihe  "  dvium  ardor  prava  jubentium  "  was  hii 
disregard  of  the  "vultut  instaniia  tyranni "  two  years  later. 
During  the  reign  of  terror  of  404  the  Tliirty,  anxious  to  implicate 
in  their  crimes  men  of  repute  who  might  otherwise  have  opposed 
their  plans,  ordered  five  dtisent,  one  of  whom  was  Socrates,  to 
go  to  Salamis  and  bring  thence  their  destined  victim  Leon. 
Socrates  alone  disobeyed.  But,  though  he  waa  eiccplionally 
obnotJDUS  to  the  Thirty — aa  appears,  not  only  in  this  inddent, 
but  also  in  tbdr  threat  of  punishment  imdej  a  special  ordinance 
forbidding  "  the  leaching  of  the  art  of  argument"— it  was 
reserved  for  the  reconititutcd  democracy  to  bring  him  to  trial 
and  to  put  him  to  death.  In  iV),  (our  years  aflet  the  teslotation 
and  the  amnesty,  he  was  indicted  as  an  oSender  against  public 
morality.  HisaccuserswereMeletusthepoet, Anytusthetannet 
and  Lycon  the  orator,  all  of  them  members  ot  the  dcmocialic 
or  patriot  party  who  had  relumed  from  Fhyle  with  Thrasybulus. 
The  accusation  ran  thus:  "  Socrates  Is  guilty,  firstly,  ol  denying 
the  gods  recogniied  by  the  stale  and  inlroducing  new  divinities, 
and,  secondly,  of  coitupling  Ihe  young."  In  his  unpremeditated 
defence,  io  far  from  seeking  to  conciliate  his  judges,  Socntts 
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defied  them.  He  was  found  guilty  by  280  votes,  it  is  supposed, 
against  220.  Meletus  having  called  for  capital  punishment,  it 
now  rested  with  the  accused  to  make  a  counter-proposition; 
and  there  can  be  little  doubt  that,  had  Socrates  without  further 
remark  suggested  some  smaller  but  yet  substantial  penalty, 
the  proposal  would  have  been  accepted.  But,  to  the  amazement 
of  the  judges  and  the  distress  of  his  friends,  Socrates  proudly* 
declared  that  for  the  services  which  he  had  rendered  to  the  city 
he  deserved,  not  punishment,  but  the  reward  of  a  public  bene- 
factor— maintenance  in  the  Prytaneimi  at  the  cost  of  the  state; 
and,  although  at  the  dose  of  his  speech  he  professed  himself 
willing  to  pay  a  fine  of  one  mina,  and  upon  the  urgent  entreaties 
of  his  friends  raised  the  amount  of  his  offer  to  thirty  minas,  he 
made  no  attempt  to  disguise  his  indifference  to  the  result.  His 
attitude  exasperated  the  judges,  and  the  penalty  of  death  was 
decreed  by  an  increased  majority.  Then  in  a  short  address 
Socrates  declared  his  contentment  with  his  own  conduct  and 
with  the  sentence.  Whether  death  was  a  dreamless  sleep,  or  a 
new  life  in  Hades,  where  he  would  have  opportunities  of  testing 
the  wisdom  of  the  heroes  and  the  sages  of  antiquity,  in  cither 
case  he  esteemed  it  a  gain  to  die.  In  the  same  spirit  he  refused 
to  take  advantage  of  a  scheme  arranged  by  his  friend  Crito  for 
an  escape  from  prison.  Under  ordinary  circumstances  the. 
condemned  criminal  drank  the  cup  of  henUock  on  the  day  after 
the  trial;  but  in  the  case  of  Socrates  the  rule  that  during  the 
absence  of  the  sacred  ship  sent  annually  to  Delos  no  one  should 
be  put  to  death  caused  an  exceptional  delay.  For  thirty  days 
he  remained  in  imprisonment,  receiving  his  intimates  and 
conversing  with  them  in  his  accustomed  manner.  How  in  his 
hsl  conversation  he  argued  that  the  wise  man  will  regard 
approaching  death  with  a  cheerful  confidence  Plato  relates  in  the 
Phaedo;  and,  while  the  central  argument — which  rests  the 
doctrine  of  the  soul's  immortality  upon  the  theory  of  ideas — 
must  be  accounted  Platonic,  in  all  other  respects  the  narrative, 
though  not  that  of  an  eye-witness,  has  the  air  of  accuracy  and 

truth. 

Happily,  though  Socrates  left  no  writings  behind  him,  and  indeed, 
as  will  hereafter  appear,  was  bv  his  principles  precluded  from 
dogmatic  exposition,  we  have  in  tne  'Awt^tyinMOPtlnara  or  Memoirs 
and  other  works  of  Xenophoa  records  of  Socratcs's  conversation, 
and  in  the  dialogues  of  Plato  refined  applications  of  his  method. 
Xenophon,  having  no  philosophical  views  of  his  own  to  develop, 
and  no  imagination  to  lead  him  astray — being,  in  fact,  to  Socrates 
what  Boswell  was  to  Johnson — is  an  excellent  witness.  The 
'Avenpiutov^tiaTa  or  Memorabilia,  are  indeed  confessedly  apolo- 
getic, and  it  is  easy  to  see  that  ndthing  b  introduced  which  might 
embitter  those  who,  hating  Socrates,  were  ready  to  persecute  the 
Socratics;  but  the  plain,  straightforward  narrative  of  Socratcs's 
talk,  on  many  occasions,  with  many  dissimilar  interlocutors,  carries 
with  it  in  its  simplicity  and  congniity  the  evidence  of  substantial 
justice  and  truth.  Plato,  though  he  understood  his  master  better, 
IS  a  less  trustworthy  authority,  as  he  makes  Socrates  the  mouthpiece 
of  his  own  more  advanced  and  even  antagonistic  doctrine.  Yet 
to  all  appearance  the  A^ogy  is  a  careful  and  exact  account  of 
Socrates s  habits  and  pnnciples  of  action;  the  earlier  dialogues, 
those  which  are  commonly  called  "  Socratic,"  represent,  with  such 
chane^s  only  as  arc  necessitated  by  their  form,  Socrates's  method ; 
and,  if  in  tne  later  and  more  important  dialogues  the  doctrine  is 
the  doctrine  of  Plato,  echoes  ot  the  master's  teaching  are  still 
discoverable,  approving  themselves  as  such  by  their  accord  with  the 
Xenophontcan  testimony.  In  the  face .  of  these  two  princi()al 
witnesses  other  evidence  is  of  small  importance. 

Personal  Characteristics. — ^What,  then,  were  the  personal 
characteristics  of  the  man?  Outwardly  his  presence  was 
mean  and  his  countenance  grotesque.  Short  of  stature,  thick- 
necked  and  somewhat  corpulent,  with  prominent  eyes,  with 
nose  upturned  and  nostrils  outspread,  with  large  mouth  and  coarse 
lips,  be  seemed  the  embodiment  of  sensuality  and  even  stupidity. 
Inwardly  he  was,  as  his  friends  knew,  "  so  pious  that  he  did 
nothing  without  taking  counsel  of  the  gods,  so  just  that  he  never 
did  an  injury  to  any  man,  whilst  he  was  the  benefactor  of  his 
associates,  so  temperate  that  he  never  preferred  pleasure  to 
right,  so  wise  that  in  judging  of  good  and  evil  he  was  never  at 
fault — in  a  word,  the  best  and  the  happiest  of  men."  "  His 
self-control  was  absolute;  his  powers  of  endurance  were  unfailing; 
he  had  so  schooled  himself  to  moderation  that  his  scanty  means 
satisfied  all  his  wants."    "  To  want  nothing,"  he  said  himself. 


"  is  divine;  to  want  as  little  as  posuble  is  the  nearest  possible 
approach  to  the  divine  life  ";  and  accordingly  he  practised 
temperance  and  self-denial  to  a  degree  which  some  thought 
ostentatious  and  affected.  Yet  the  hearty  enjoyment  of  social 
pleasures  was  another  of  his  marked  characteristics;  for  to 
abstain  from  innocent  gratification  from  fear  of  falling  into 
excess  would  have  seemed  to  him  to  imply  a  pedantic  formalism 
or  a  lack  of  self-control.  In  short,  his  strength  of  will,  if  by 
its  very  perfection  it  led  to  his  theoretical  identification  ojf  virtue 
and  knowledge,  secured  him  in  practice  against  the  ascetic 
extravagances  of  his  associate  Antisthenes. 

The  intellectual  gifts  of  Socrates  were  hardly  less  remarkable 
than  his  moral  virtues.  Naturally  observant,  acute,  and 
thoughtful,  he  developed  these  qualities  by  constant  and 
systematic  use.  The  exercise  of  the  mental  powers  was,  he 
conceived,  no  mere  occupation  of  leisure  hours,  but  rather  a 
sacred  and  ever-present  duty;  because,  moral  error  being  intel- 
lectual error  translated  into  act,  he  who  would  live  virtuously 
must  first  rid  himself  of  ignorance  and  folly.  He  had,  it  may 
be  conjectured,  but  little  turn  for  philosophical  speculation; 
yet  by  the  careful  study  of  the  ethical  problems  which  met  him 
in  himself  and  in  others  he  acquired  a  remarkable  tact  in  dealing 
with  questions  of  practical  morality;  and  in  the  course  of  the 
lifelong  war  which  he  waged  against  vagueness  of  thought  and 
laxity  of  speech  he  made  himself  a  singularly  apt  and  ready 
reasoner. 

While  he  regarded  the  improvement,  not  only  of  himsdf  but 
also  of  others,  as  a  task  divinely  appointed  to  him,  there  was 
in  his  demeanour  nothing  exclusive  or  pharisaical.  On  the 
contrary,  deeply-conscious  of  his  own  limitations  and  infirmities, 
he  felt  and  cherished  a  profound  sympathy  with  erring  humanity, 
and  loved  with  a  love  passing  the  love  of  women  fellow  men 
who  had  not  learnt,  as  he  had  done,  to  overcome  human  frailties 
and  weaknesses.  Nevertheless  gre^t  wrongs  roused  in  him  a 
righteous  indignation  which  sometimes  found  expresoon  in 
fierce  and  angry  rebuke.  Indeed  it  would  seem  thkt  Plato  in 
his  idealized  portrait  gives  his  hero  credit  not  only  for  a  deeper 
philosophical  insight  but  also  for  a  greater  urbanity  than  facts 
warranted.  Hence,  whilst  those  who  knew  him  best  met  his 
affection  with  a  regard  equal  to  his  own,  there  were,  as  will  be 
seen  hereafter,  some  who  never  forgave  his  stem  reproofis,  and 
many, who  regarded  him  as  an  impertinent  busybody. 

He  was  a  true  patriot.  Deeply  sensible  of  his  debt  to  the  city 
in  which  he  had  been  bom  and  bred,  he  thought  that  in  giving 
his  life  to  the  teaching  of  sounder  views  in  regard  to  ethical 
and  political  subjects  he  made  no  more  than  an  imperfect  return; 
and,  when  in  the  exercise  of  constitutional  authority  that  city 
brought  him  to  trial  and  threatened  him  with  death,  it  was  not 
so  much  his  local  attachment,  strong  though  that  sentiment 
was,  as  rather  his  sense  of  duty,  which  forbade  him  to  retire 
into  exile  before  the  trial  began,  to  acquiesce  in  a  sentence  of 
banishment  when  the  verdict  had  been  given  against  him,  and 
to  accept  the  opportunity  of  escape  which  was  offered  him  during 
his  Imprisonment.  Yet  his  patriotism  had  none  of  the  narrow- 
ness which  was  characteristic  of  the  patriotism  of  his  Greek  con« 
temporaries.  His  generous  benevolence  and  unaffected  philan- 
thropy taught  him  to  overstep  the  limits  of  the  Athenian  demus 
and  the  Hellenic  race,  and  t<o  regard  himself  as  a  *'  dtisen  of 
the  world." 

He  was  blest  with  an  all-pervadfng  humour,  a  subtle  but 
kindly  appreciation  of. the  incongruities  of  human  nature  and 
conduct.  In  a  less  robust  character  this  quality  might  have 
degenerated  into  sentimentality  or  cynicism;  in  Socrates,  who 
had  not  a  trace  of  either,  it  showed  itself  principally  in  what  his 
contemporaries  knew  as  his  "  accustomed  irony."  Profoundly 
sensible  of  the  inconsistencies  of  his  own  thoughts  and  words 
and  actions,  and  shrewdly  suspecting  that  the  like  inconsistencies 
were  to  be  found  in  other  men,  he  was  careful  always  to  place 
himself  upon  the  standpoint  of  ignorance  and  to  invite  others 
to  join  him  there,  in  order  that,  proving  all  things,  he  and  they 
might  hold  fast  that  which  is  good.  "Intellectually  the 
acutest  man  of  his  age,"  says  W.  H.  Thompson  in  a  brilliant 
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aod  instructive  appendix  to  his  edition  of  Plato's  Phaedrus, 
**  be  represents  himself  in  all  companies  as  the  duUest  person 
present.  Morally  the  purest,  he  affects  to  be  the  slave  of  passion, 
and  borrows  the  language  of  gallantry  to  describe  a  benevolence 
too  exalted  for  the  comprehension  of  his  contemporaries.  He 
is  by  turns  an  ipoffr^t  a  rpoay<irfi»,  a  ftaarpowAt,  a  jiatevruuJr, 
dogutsing  the  sanctity  of  his  true  vocation  by  names  suggestive 
of  vile  or  ridiculous  images.  The  same  spirit  of  whimsical 
paradox  leads  him,  in  Xenophon's  Banquetf  to  argue  that  his 
own  satyr-like  visage  was  superior  in  beauty  to  that  of  the  hand- 
somest man  present.  That  this  irony  was  to  some  extent 
calculated  is  more  than  probable;  it  disarmed  ridicule  by  antici- 
pating it;  it  allayed  jealousy  and  propitiated  envy;  and  it 
possiUy  procured  him  admission  into  gay  circles  from  which 
a  more  solemn  teacher  would  have  been  excluded.  But  it  had 
for  its  basis  a  real  greatness  of  soul,  a  hearty  and  uiui£Fected 
disregard  of  public  opinion,  a  perfect  disinterestedness,  an  entire 
abnegation  of  self.  He  made  himself  a  fool  that  otl»ers  by  his 
folly  might  be  made  wise;  he  humbled  himself  to  the  level  of 
those  among  whom  his  work  lay  that  he  might  raise  some  few 
among  them  to  his  own  level;  he  was  'all  things  to  all  men,  if 
by  any  means  he  might  win  some.' "  It  would  seem  that  this 
humorous  depreciation  of  ha  own  great  qualities,  this  pretence 
of  being  no  better  than  his  neighbours,  led  to  grave  misappre- 
bension  amongst  his  contemporaries.  That  it  was  the  founda- 
tion <rf  the  slanders  of  the  Peripatetic  Aristoxenus  can  hardly 
be  doubted. 

Socrates  was  further  a  man  of  smcere  and  fervent  piety. 
"  No  one^"  says  Xenophon,  "  ever  knew  of  his  doing  or  saying 
anything  profane  or  unholy."  There  was  indeed  in  the  popular 
mythology  much  which  be  could  not  accept.  It  was  incredible, 
be  argued,  that  the  gods  should  have  committed  acts  which 
would  be  disgraceful  in  the  worst  of  men.  Such  stories,  then, 
must  be  regarded  as  the  inventions  of  lying  poets.  But,  when 
be  had  thus  purified  the  contemporary  pdytheism,  he  was  able 
to  reconcile  it  with  his  own  steadfast  belief  in  a  Supreme  Being, 
the  intdligent  and  beneficent  Creator  of  the  universe,  and  to 
find  in  the  national  ritual  the  means  of  satisfying  his  religious 
aspirations.  For  proof  of  the  existence  of  "the  divine,"  he 
»:^pealed  to  the  providential  arrangement  of  nature,  to  the  uni- 
versality of  the  belief,  and  to  the  revelations  and  warnings  which 
are  given  to  men  throuj^  agns  and  oracles.  Thinking  that 
the  lonl  of  man  partook  of  the  divine,  he  maintained  the  doctrine 
of  its  immortality  as  an  article  of  faith,  but  not  of  knowledge. 
While  he  held  that,  the  gods  atone  knowing  what  is  for  man's 
benefit,  man  should  pray,  not  for  particular  goods,  but  only 
for  that  which  is  good,  he  was  regular  in  prayer  and  pimctual 
in  sacrifice.  He  looked  to  oracles  and  signs  for  guidance  in 
those  matters,  and  in  those  matters  only,  which  could  not  be 
resolved  by  experience  and  judgment,  and  he  further  supposed 
himself  to  receive  special  warnings  of  a  mantic  character  through 
wbat  he  caDed  his  "  divine  sign  "  (^ainAnov,  daiii&ptop  aruiuov). 

Suciates's  frequent  references  to  his  "  divine  sign  '*  were,  says 
Xcitophon,  the  ori^n  of  the  charge  of  "  introducing  new  divinities  " 
bnwight  against  him  by  his  accuaers,  and  in  early  Christian  times, 
aniM^st  Neoplatooic  philosophers  and  fathers  of  the  church,  gave 
rise  to  the  notion  that  he  supposed  himself  to  be  attended  by  a 
"  genius  '*  or  **  daemon."  Similarly  in  our  own  day  spiritualtsts 
faave  attributed  to  him  the  belief — whkh  they  justify — in  "an 
iauBigtnt  qHritual  being  who  accompanied  him  through  life — in 
other  words,  a  guardian  spirit  "  (A^R.  Wallace).    But  the  very  pre* 
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testimony  of  Xenophon  and  Plato  shows  plainly  that  Socrates 
did  not  r^ard  his  "  customary  sign  '*  either  as  a  divinity  or  as  a 
genius.  Accofding  to  Xenophon.  the  sign  was  a  warning,  either  to 
do  or  not  to  do,  which  it  would  be  folly  to  neglect,  not  superseding 
ocdinarv  prudence,  but  dealine  with  those  uncertainties  in  respect 
oi  wfaicn  other  men  found  guidance  in  oracles  and  tokens:  Socrates 
believed  in  it  profoundly,  and  never  disobeyed  it.  According  to 
Plato,  the  stsn  was  a  "  voice  "  which  warned  Sx;rates  to  refrain  from 
some  act  wnich  he  contemplated:  he  heard  it  frequently  and  on 
the  most  trifling  occasions;  the  phenomenon  dated  from  his  eariy 
years,  and  was,  so  far  as  he  knew,  peculiar  to  himself.  These 
statements  have  been  variously  interpreted.  Thus  it  has  been 
maintauied  that,  in  laying  claim  to  supernatural  revelations, 
Socrates  (i)  coihmitted  a  pious  fraud,  (2)  indulged  his  "  accustomed 
may"  (3)  recognised  the  voce  of  conscience,  (4)  indicated  a  general 
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belief  in  a  divine  mission,  (5)  described  "  the  inward  voce  of  his 
individual  tact,  which  in  consequence  partly  of  his  experience  and 
penetration,  partl)r  of  his  knowledge  of  himself  and  exact  apprecia- 
tk>n  of  what  was  in  harmony  with  his  individuality,  had  attained 
to  an  unusual  accuracy."  (6)  was  mad  ("4taitfou"},  being  subject 
not  only  to  hallucinations  01  sense  but  also  to  aberrations  <m  reason. 
Xenophon's  testimony  that  Socrates  was  plainly  sincere  in  his 
belief  excludes  the  firat  and  second  of  these  theories;  the  character 
of  the  warnings  given,  whkh  are  always  concerned,  not  with  the 
moral  worth  of  actions,  but  with  their  uncertain  results,  warrants 
the  rejection  of  the  third  and  the  fourth;  the  fifth,  while  it  suffi- 
ciently accounts  for  the  matter  of  the  warning,  leaves  unexplained 
its  manner,  the  vocal  utterance;  the  sixth,  while  it  plausibly  explains 
the  manner  of  the  warning,  goes  beyond  the  facts  when  it  attributes 
to  it  irrationality  of  matter.  It  remains  for  us,  then,-  modifying 
the  fifth  hypothesis,  that  of  Diderot,  Zeller  and  others,  and  the 
sixth,  that  of  lAlut  and  Littr^  and  combining  the  two,  to  suppose 
that  Socrates  was  subject,  not  indeed  to  delusions  of  mind,  but  to 
hallucinations  of  the  sense  of  hearing,  so  that  the  rational  sug- 
gestions of  his  own  brain,  exceptionally  valuable  in  consequence  of 
the  accuracy  and  delicacy  of  his  highly  cultivated  tact,  seemed  to 
him  to  be  projected  without  him,  and  to  be  returned  to  him  through 
the  outwajrd  ear.  It  appean  that,  though  in  some  <^  the  best 
known  instances — ^for  example,  those  of  Cowper  and  Sidney  Walker 
— hallucinations  of  the  sense  of  hearing,  otherwise  closely  resembling 
Socrates's  "  divine  sign,"  have  been  accom^nicd  by  pgutial  derange- 
ment of  reason,  cases  are  not  wanting  in  which  "  the  thoughts 
transformed  into  external  sensorial  impressions"  are.  perfectly 
rationaL  1 

The  eccentricity  of  Socrates's  life  was  not  less  remarkable 
than  the  oddity  of  his  appearance  and  the  irony  of  his  conver- 
sation. His  whole  time  was  spent  in  public — ^in  the -,^.  .  .^^^ 
market-place,  the  streets,  the  gymnasia.  Thinking  ••'•'"*• 
with  Dr  Johnson  that  "  a  great  dty  is  the  school  for  studying 
life,"  he  had  no  liking  for  the  country,  and  seldom  passed  the 
gates.  "  Fields  and  trees,"  Plato  makes  him  say, "  will  not  teach 
me  anything;  the  life  of  the  streets  will."  He  talked  to  all 
comers — to  the  craftsman  and  the  artist  as  willin^y  as  to  the 
poet  or  the  politician — questioning  them  about  their  affairs, 
about  the  processes  of  their  several  occupations,  about  their 
notions  of  morality,  in  a  word,  about  familiar  matters  in  which 
they  might  be  expected  to  take  an  interest.  The  ostensible 
purpose  of  these  interrogatories  was  to  test,  and  thus  either 
refute  or  explain,  the  famous  oracle  which  had  pronounced  him 
the  wisest  of  men.  Conscious  of  his  own  ignorance,  he  had 
at  first  imagined  that  the  god  was  mistaken.  When,  however, 
experience  showed  that  those  who  esteemed  themselves  wise  were 
unable  to  give  an  account  of  their  knowledge,  he  had  to  admit 
that,  as  the  oracle  had  said,  he  was  wiser  than  others,  in  so  far 
as,  whilst  they,  being  ignorant,  supposed  themselves  to  know, 
he,  being  ignorant,  was  aware  of  his  ignorance.  Such,  according 
to  the  Apology f  was  Socrates's  account  of  his  procedure  and  its 
results.  But  it  is  easy  to  see  that  the  statement  is  coloured  by 
the  accustomed  irony.  When  in  the  same  speedi  Socrates  tells 
his  judges  that  he  would  never  from  fear  of  death  or  from  any 
other  motive  disobey  the  command  of  the  god,  and  that,  if  they 
put  him  to  death,  the  loss  would  be,  not  his,  but  theirs,  since  they 
would  not  readily  find  any  one  to  take  his  place,  it  becomes 
plain  that  he  conceived  himself  to  hold  a  commission  to  educate, 
and  was  consciously  seeking  the  intellectual  and  moral  improve- 
ment of  his  countrymen.  His  end  could  not  be  achieved  without 
the  sacrifice  of  self.  His  meat  and  drink  were  of  the  poorest; 
summer  and  winter  his  coat  was  the  same;  he  was  shoeless  and 
shirtless.  "  A  slave  whose  master  made  him  live  as  you  live," 
says  a  sophist  in  the  Memorabilia,  "  would  run  away."  But 
by  the  surrender  of  the  luxuries  and  the  comforts  of  life  Socrates 
secured  for  himself  the  independence  which  was  necessary  that 
he  might  go  about  his  appointed  business,  and  therewith  he  was 
content. 

His  message  was  to  all,  but  it  was  variously  received.  Those 
who  heard  him  perforce  and  occasionally  were  apt  to  regard 
his  teaching  either  with  indifference  or  with  irritation, 
— ^with  indifference,  if,  as  might  be,  they  failed  to 
see  in  the  elenchus  anything  more  than  elaborate 
trifling;  with  irritation,  if,  as  was  probable,  they  perceived  that, 
in  spite  of  his  assumed  ignorance,  Socrates  was  well  aware  of 
the  result  to  which  their  enforced  answers  tended.    Amongst 
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thoM  who  ddiberatdy  sought  and  aedulously  cultivated  his 
acquaintance  there  were  some  who  attached  themselves  to  him 
as  they  might  have  attached  themselves  to  any  ordinary  sophist, 
conceiving  that  by  temporary  contact  with  so  acute  a  reasoner 
they  would  best  prepare  themselves  for  the  logontiachies  of  the 
law  courts,  the  assembly  and  the  senate.  Again,  there  were 
others  who  Saw  in  Socrates  at  once  master,  counsellor  and  friend, 
and  hoped  by  associating  with  him  "  to  become  good  men  and 
true,  capable  of  doing  their  duty  by  house  and  household,  by 
relations  and  friends,  by  city  and  fellow-citizens  "  (Xenophon). 
Finally,  there  was  a  little  knot  of  intimates  who,  having  some- 
thing of  Socrates's  enthusiasm,  entered  more  deeply  than  the  rest 
into  his  principles,  and,  when  he  died,  tranamitt^  them  to  the 
next  generation.  Yet  even  those  who  belonged  to  this  inner 
drcle  were  united,  not  by  any  common  doctrine,  but  by  a  conunon 
admiration  for  their  master's  intellect  and  character. 

For,  the  paradoxes  of  Socrates's  personality  and  the  eccentricity 
of  his  behaviour,  if  they  offended  the  many,  fascinated  the  few. 
"  It  is  not  easy  for  a  man  in  my  condition,"  says  the 
intoxicated  Aldbiades  in  Plato's  Symposium,  "to 
describe  the  singularity  of  Socrates's  character. 
But  I  will  try  to  tell  his  praises  in  similitudes.  He  is  like  the 
piping  Silenes  in  the  .statuaries'  shops,  which,  when  you  open 
them,  are  found  to  contain  images  of  gods.  Or,  again,  he  is 
like  tJie  satyr  Mazsyas,  not  only  in  outward  appearance — that, 
Socrates,  you  will  yourself  allow — but  in  other  wajrs  also.  Like 
him,  you  are  given  to  frolic — ^I  can  produce  evidence  to  that; 
and  above  all,  like  him,  you  are  a  wonderful  musician.  Only 
there  is  this  difference — ^what  he  does  with  the  help  of  his  instru- 
ment you  do  with  mere  words;  for  whatsoever  man,  woman  or 
child  hears  you,  or  even  a  feeble  report  of  what  you  have  saidj 
b  struck  with  awe  and  possessed  with  admiration.  As  for  myself, 
were  I  not  afraid  that  you  would  think  me  more  drunk  than  I 
am,  I  would  tell  you  on  oath  how  his  words  have  moved  me — 
ay,  and  how  they  move  me  still.  When  I  listen  to  him  my  heart 
beats  with  a  more  than  Corybantic  excitement;  he  has  only  to 
speak  and  my  tears  flow.  Orators,  such  as  Pericles,  never 
moved  me  in  this  way — ^never  roused  my  soul  to  the  thought 
of  my  servile  condition;  but  this  Marsyas  makes  me  think  that 
life  is  not  worth  living  so  long  as  I  am  what  I  am.  Even  now, 
if  I  were  to  listen,  I  could  not  resist.  So  there  is  nothing  for 
me  but  to  stop  my  ears  against  this  siren's  song  and  fly  for  my 
life,  that  I  may  not  grow  old  sitting  at  his  feet.  No  one  would 
think  that  I  had  any  shame  in  me;  but  I  am  ashamed  in  the 
presence  of  Socrates." 

The  Accusation  and  its  Causes. — ^The  life  led  by  Socrates  was 
not  likely  to  win  for  him  either  the  affection  or  the  esteem  of  the 
vulgar.  Those  who  did  not  know  him  personally, 
seeing  him  with  the  eyes  of  the  comic  poets,  con- 
ceived him  as  a  "  visionary  "  OicrcwpoX^oi)  and  a 
"  bore  "  (iio>Jkoxns).  Those  who  had  faced  him  in  argument, 
even  if  they  had  not  smarted  under  his  rebukes,  had  at  any  rate 
winced  under  his  interrogatory,  and  regarded  him  in  consequence 
with  feelings  of  dislike  and  fear.  But  the  eccentricity  of  his 
genius  and  the  ill  will  borne  towards  him  by  individuals  are  not 
of  themselves  sufl&cient  to  account  for  the  tragedy  of  399.  It 
thus  becomes  necessary  to  study  the  circumstances  of  the  trial, 
and  to  investigate  the  motives  which  led  the  accusers  to  seek 
his  death  and  the  people  oi  Athens  to  acquiesce  in  it. 

Socrates  was  accused  (i)  of  denying  the  gods  recognized  by 
the  state  and  introducing  instead  of  them  strange  divinities 
(5cu/i6ma),  and  (2)  of  corrupting  the  young.  The 
first  of  these  charges  rested  upon  the  notorious  fact 
that  he  supposed  himself  to  be  guided  by  a  divine 
visitant  or  sign  (dai|i6mor).  The  second,  Xenophon  tells  us,  was 
supported  by  a  series  of  particular  allegations:  (a)  that  he  taught 
his  associates  to  despise  the  institutions  of  the  state,  and  especially 
election  by  lot;  (6)  that  he  had  numbered  amongst  his  associates 
CritiaS  and  Alcibiadcs,  the  most  dangerous  of  the  representatives 
of  the  oligarchical  and  democratical  parties  respectively;  (c)  that 
he  taught  the  young  to  disobey  parents  and  guardians  and  to 
prefer  his  own  authority  to  theirs;  id)  that  he  was  in  the  habit  of 


quoting  mischievous  passages  of  Homer  and  Hesiod  to  the 
prejudice  of  morality  and  democracy. 

It  is  plain  that  the  defence  was  not  calculated  to  conciUate  a 
hostile  jury.  Nevertheless,  it  is  at  first  sight  difi&cult  to  under- 
stand how  an  adverse  verdict  became  possible.  If  smagiM 
Socrates  rejected  portions  of  the  conventional  •Hh» 
mythology,  he  accepted  the  established  faith  and  !*»*•«• 
performed  its  offices  with  exemplary  regularity.  If  he  talked 
of  a  dai/i6noF,  the  baxiUmtar  was  no  new  divinity,  but  a  mantic 
sign  divinely  accorded  to  him,  presumably  by  the  gods  of  the 
state.  If  he  questioned  the  propriety  of  certain  of  the  institutions 
of  Athens,  he  was  prepared  to  yield  an  unhesitating  obedience 
to  all.  He  had  never  countenanced  the  misdeeds  of  Critias  and 
Alcibiades,  and  indeed,  by  a  sharp  censure,  had  earned  the 
undying  hatred  of  one  of  them.  Duty  to  parents  he  inculcated 
as  he  inculcated  other  virtues;  and,  if  he  made  the  son  wiser  than 
the  father,  surely  that  was  not  a  fault.  The  dtation  of  a  few 
lines  from  the  poets  ought  not  to  weigh  against  the  clear  evidence 
of  his  large-hearted  patriotism;  and  it  might  be  stt^)ected  that 
the  accuser  had  strangely  misrepresented  his  application  of  the 
familiar  words. 

To  the  modem  reader  Xenophon's  reply,  of  whida  the  fore- 
going b  in  effect  a  summary,  will  probably  seem  suflident,  and 
more  than  suffident.  But  it  must  not  be  forgotten 
that  Athenians  of  the  old  school  approached  the  sub- 
ject from  an  entirely  different  point  of  view.  Socrates 
was  in  all  things  an  innovator — in  religion,  inasmuch  as  he  sought 
to  eliminate  from  the  theology  of  hb  contemporaries  "those 
lies  which  poets  tell ";  in  politics,  inasmuch  as  he  dbtrasted 
several  institutions  dear  to  Athenian  democracy;  in  education, 
inasmuch  as  he  waged  war  against  authority,  and  in  a  certain 
sense  made  each  man  the  measure  of  hb  own  actions.  It  b 
because  Socrates  was  an  innovator  that  we,  who  see  in  him  the 
founder  of  philosophical  inquiry,  regard  him  as  a  great  man; 
it  was  because  Socrates  was  an  innovator  that  old-fashioned 
Athenians,  who  saw  in  the  new-fangled  culture  the  origin  of  all 
their  recent  dbtresses  and  disasters,  regarded  him  as  a  great 
criminaL  It  b,  then,  after  all  in  no  wise  strange  that  a  majority 
was  found  first  to  pronounce  him  guilty,  and  afterwards,  whoi 
he  refused  to  make  any  submission  and  professed  himself  in- 
different to  any  mitigation  of  the  penalty,  to  pass  upon  him  the 
sentence  of  d^th.  That  the  verdict  and  the  sentence  were  not 
in  any  way  illegal  b  generally  acknowledged. 

But,  though  the  popular  dbtrust  of  eccentridty,  the  irritation 
of  individuals  and  groups  of  individuab,  the  attitude  of  Socrates 
himself,  and  the  prevalent  dislike  of  the  intellectual  pim^B 
movement  which  he  represented,  go  far  to  account  w^a* 
for  the  result  of  the  trial,  they  do  not  explain  the  ^****' 
occasion  of  the  attack.  Socrates's  oddity  and  brusquerie  were 
no  new  things;  yet  in  the  past,  though  they  had  made  him 
unpopular,  they  had  not  brou^t  him  into  the  courts.  Hb 
sturdy  resbtance  to  the  demos  in  406  and  to  the  Thirty  in  404 
had  passed,  if  not  unnoticed,  at  all  events  unpunished.  Hb 
political  heresies  and  general  unorthodoxy  had  not  caused  him 
to  be  excluded  from  the  amnesty  of  403.  Why  was  it,  then, 
that  in  399,  when  Socrates's  idiosyncrasies  were  more  than  ever 
familiar,  and  when  the  constitution  had  been  restored,  the 
tolefation  hitherto  extended  to  him  was  withdrawn?  What 
were  the  special  circumstances  which  induced  three  members 
of  the  patriot  party,  two  of  them  leading  politicians,  to  unite 
their  efforts  against  one  who  apparently  was  so  little 
formidable? 

For  an  answer  to  thb  question  it  b  neceasiiy  to  kwk  to  the 
hbtory  of  Athenian  politics.  Besides  the  oligarchical  party, 
properly  so  called,  which  in  411  was  represented  by 
the  Four  Himdred  and  in  404  by  the  Thirty,  and  the 
democratical  party,  whidi  returned  to  power  in 
410  and  in  403,  there  was  at  Athens  during  the  last  years  of  the 
Peloponnesian  War  a  party  of  "  moderate  oligarchs,"  antagon* 
btic  to  both.    It  was  to  secure  the  co-operation  of  the  moderate 

I  party  that  the  Four  Hundred  in  41 1  promised  to  constitute  the 
Five  Thousand,  and  that  the  Thirty  in  404  actually  coostitotcd 
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the  Tliree  Tliousand.  It  wis  in  the  hope  of  realizing  the 
aspittxiont  of  the  moderate  party  that  Theramenes,  its  most 
fwominent  representative,  alUed  himself,  first  with  the  Four 
Hundred,  afterwards  with  the  Thirty.  In  411  the  policy  of 
Tberamenes  {q.v.)  was  temporarily  successful,  the  Five  Thousand 
superseding  the  Four  Hundred.  In  404  the  Thirty  outwitted 
him;  for,  though  they  acted  upon  his  advice  so  far  as  to  consti- 
tute the  Three  Thousand,  they  were  careful  to  keep  all  real 
power  in  their  own  hands.  But  on  both  occasions  the  "  polity  " 
— for  such,  in  the  Aristotelian  sense  of  the  term,  the  constitution 
of  411-410  was,  and  the  constitution  of  404-403  professed  to 
be — ^was  insecurely  based,  so  that  it  was  not  long  before  the 
**  unmixed  democrat  "  was  restored.  The  programme  of  the 
"  moderates  " — which  included  (z)  the  limitation  of  the  fran- 
chise, by  the  exclusion  of  those  who  were  unable  to  provide 
themselves  with  the  panoply  of  a  hoplite  and  thus  to  render  to 
the  dty  substantial  service,  (a)  the  abolition  of  payment  for  the 
performance  <rf  political  functions,  and,  as  it  would  seem,  (3)  the 
disuse  of  the  lot  in  the  election  of  magistrates — found  especial 
favour  with  the  intellectual  class.  Thus  Aldbiades  was  amongst 
its  promoters,  and  Thucydides  commends  the  constitution 
established  after  the  fall  of  the  Four  Hundred  as  the  best  which 
in  his  time  Athens  had  enjoyed.  Now  it  is  expressly  stated  that 
Socrates  disliked  election  by  lot;  it  is  certain  that,  regarding 
paid  educational  service  as  a  species  of  prostitution,  he  would 
account  paid  political  service  not  a  whit  less  odious;  and  the 
stress  laid  by  the  accuser  upon  the  Homeric  quotation  (Iliad  it. 
i8^303)-^which  ends  with  the  lines  iaifiAn*,  hrpkiuu  ^^o,  «al 
AJOUtfT  ^S0»  &sovf  ot  vko  ^pTtpol  dfft  •  ci>  6*  iwrdXitiot  koI 
tofoXiat,  66T*  ror'  tw  ToXtfiv  li«pI0/uot  ofh*  M  ficvXi  — 
becomes  intelligible  if  we  may  suppose  that  Socrates,  like 
Tberamenes,  wished  to  restrict  the  franchise  to  those  who  were 
rich  enough  to  serve  as  hoplitcs  at  their  own  expense.  Thus,  as 
might  have  been  anticipated,  Socrates  was  a  "  moderate,"  and 
the  treatment  which  he  received  from  both  the  extreme  parties 
suggests — even  if  with  Grote  we  reject  the  story  told  by  Diodorus 
(xiv.  5),  how,  when  Theramenes  was  dragged  from  the  altar, 
Socrates  attempted  a  rescue — that  his  sympathy  with  the 
moderate  party  was  pronounced  and  notorious.  Even  in  the 
moment  of  democratic  triumph  the  "  moderates  "  made  themselves 
beard,  Pbormisius  proposing  that  those  alone  should  exercise 
the  franchise  who  possessed  land  in  Attica;  and  it  is  reasonable 
to  suppose  that  their  position  was  stronger  in  399  than  in  403. 
These  considerations  seem  to  indicate  an  easy  explanation  of 
the  indictment  of  Socrates  by  the  democratic  politicians.  It 
was  a  blow  struck  at  the  "  moderates,"  Socrates  being  singled 
out  for  attack  becatise,  though  not  a  professional  politician,  he 
was  the  very  type  of  the  malcontent  party,  and  had  done  much, 
probably  more  than  any  man  living,  to  make  and  to  foster  views 
which,  if  not  in  the  strict  sense  of  the  term  oligarchical,  were 
tonfeaaedly  hostile  to  the  "  unmixed  democracy."  His  eccentri- 
city and  heterodoxy,  as  wdl  as  the  personal  animosities  which  he 
had  provoked,  doubtless  contributed,  as  his  accusers  had  fore- 
seen, to  bring  about  the  conviction;  but,  in  the  judgment  of  the 
present  writer,  it  was  the  fear  of  what  may  be  odled  "  philo- 
sophical radicalism  "  which  prompted  the  action  of  Mdetus, 
Anytns  and  Lycon.  Tlie  result  did  not  disappoint  their  expecta- 
tioos.  The  Mends  of  Socrates  abandoned  the  struggle  and 
retired  into  exOe;  and,  when  they  returned  to  Athens,  the  most 
fvominent  of  them,  Plato,  was  careful  to  confine  himself  to 
theory,  and  to  announce  in  emphatic  terms  his  withdrawal  from 
the  practical  politics  of  his  native  dty. 

Uttkcd  and  Doctrinu. — ^Socrates  was  not  a  "  philosopher,"  nor 
yet  a  "  teacher,"  but  rather  an  "  educator."  having  for  his  function 
^  to  rouse.  perMiade  and  rebuke  "  (Plato,  Apology,  30  E).  Hence, 
in  exafnining  his  life's  work  it  is  prx»ptc  to  ask.  not  What  was  hu 
pbikMophy?  out  What  was  his  theory,  and  what  was  his  practice, 
of  education?  It  is  true  that  he  was  brought  to  his  theory  of 
cducatioa  by  the  study  of  previous  philosophies,  and  that  his 
practice  led  to  the  Pbtonic  revival;  but  to  attribute  to  him  philo- 
•ophy.  esccept  in  that  loose  sense  in  which  philosophy  is  ascribed  to 
one  who.  denying  the  existence  of  such  a  thing,  can  give  an  account 
ol  his  disbeUef ,  is  misleading  and  even  erroneous. 


Socrates*B  theory  of  education  had  for  its  basis  a  profound  and 
consistent  scepticism:  that  is  to  say,  he  not  only  rejected  the  con- 
flictin|{  theones  of  the  physicists — of  whom  "  some  ^  ^|^ 
conceived  existence  as  a  unity,  others  as  a  plurality ;  •"*l»*^"' 
some  afiinned  perpetual  motion,  others  perpetual  rest;  some 
declared  becoming  and  perishing  to  be  universal,  others  altogether 
denied  such  things" — but  also  condemned,  as  a  futile  attempt 
to  transcend  the  limitations  of  human  intelligence,  thdr  ^tXove^ta, 
their  "  pursuit  of  knowledge  for  its  own  sake."  Unconsdously, 
or  more  probably  consdousiy,  Socrates  rested  his  sceptidsm  upon 
the  Protagorean  doctrine  that  man  is  the  measure  of  his  own  sensa- 
tions ana  feelings;  whence  he  inferred,  not  only  that  knowledge 
such  as  the  pnilosophen  had  sought,  certain  knowledge  of 
nature  and  its  laws,  was  unattainable,  out  also  that  neither  he  nor 
any  other  person  had  authority  to  overbear  the  opinions  of  another, 
or  power  to  convey  instruction  to  one  who  had  it  not.  Accordingly, 
whereas  Protagoras  and  others,  abandoning  physical  speculation 
and  coining  forward  as  teachers  of  culture,  claimed  for  themselves 
in  this  new  field  power  to  instruct  and  authority  to  dogmatize. 
Socrates,  unable  to  reconcile  himself  to  this  inconsistency,  proceeded 
with  the  investigation  of  principles  until  he  found  a  resting-place,  a 
roD  vrA,  in  the  distinction  between  good  and  eviL  While  all 
opinions  were  equally  true,  of  those  o|Mnions  which  were  capable  of 
being  translated  into  act  some,  he  concdved,  were  as  working 
hypotheses  more  serviceable  than  others.  It  was  here  that  the 
function  t>f  such  a  one  as  himself  began.  Though  he  had  neither 
the  right  nor  the  power  to  force  his  opinions  upon  another,  he  might 
by  a  systematic  interrogatory  lead  another  to  substitute  a  better 
opinion  for  a  worse,  just  as  a  physician  by  appropriate  remedies 
may  enable  his  patient  to  sutMtitute  a  healthy  sense  of  taste  for  a 
morbid  one.  To  administer  such  an  interrogatory  and  thus  to  be 
the  physician  of  souls  was,  Socrates  thought, liis  divinely  appointed 
duty;  and,  when  he  described  himself  as  a  "  talker  "  or  "  converser,'* 
he  not  only  negatively  distinguished  himself  from  those  who, 
whether  philosophen  or  sophists,  called  themselves  "teachen" 
(iiMacaXot),  but  also  positively  indicated  the  method  ci  Question  and 
answer  Utakmrmi)  which  he  consistently  preferred  and  habitually 
practised. 

That  it  was  in  this  way  that  Socrates  was  brought  to  regard 
"  dialectic,"  "  question  ana  answer,"  as  the  only  admissible  method 
of  education  is,  in  the  opinion  of  the  present  writer,  no  ru,hi  tk  ■! 
matter  of  mere  conjecture.  In  the  review  of  theories  jUrtSnii 
of  knowledge  which  has  come  down  to  us  in  Plato's 
TkeaeUtus  mention  is  made  (172  B)  of  certain  "incomplete 
Protagoreans,"  who  held  that,  while  all  opinions  are  equally 
true,  one  opinion  is  better  than  another,  and  that  the  wise 
man  "  is  one  who  by  his  arguments  causes  good  opinions  to  take 
the  place  of  bad  ones,  thus  reforming  the  soul  of  the  individual  or 
the  laws  of  a  state  by  a  process  simiW  to  that  of  the  physician  or 
the  farmer  (166  D  seq.):  and  these  "  incomplete  Protagoreans  "  are 
identified  with  Socrates  and  the  Socratics  by  thdr  insistence  (167  D) 
upon  the  characteristically  Socratic  distinction  between  disputation 
and  dialectic,  as  well  as  by  other  familiar  traits  of  Socratic  converse. 
In  fact,  this  passage  becomes  intelligible  and  significant  if  it  is 
supposed  to  refer  to  the  historical  So(^tes;  and  by  teaching  us  to 
re^rd  him  as  an  "  incomplete  Protagorean  "  it  supplies  the  link 
which  connects  his  philosophical  scepticism  with  his  dialectical 
theory  of  education.  It  is  no  doubt  possible  that  Socrates  was 
unaware  of  the  closeness  of  his  relationship  to  Protagoras;  but  the 
fact,  once  stated,  hardly  admits  of  question. 

In  the  application  01  the  "  dialectical  "  or  *'  maieutic  "  method 
two  processes  are  distinguishable — the  destructive  process,  by  which 
the  worse  opinion  was  eradicated,  and  the  constructive  ».f__ 
process,  by  which  the  better  opinion  was  induced.  In  n^nmmmm 
general  it  was  not  mere  "  ignorance "  with  which  '*""••••• 
Socrates  had  to  contend,  but  "  ignorance  mistaking  itself  for 
knowledge "  or  "  false  concdt  of  wisdom  " — a  more  stubborn 
and  a  more  formidable  foe,  who.  safe  so  long  as  he  remained 
in  his  intrcnchments,  must  be  drawn  from  them,  circumvented, 
and  surprised.  Accordingly,  taking  his  departure  from  some  appar- 
ently remote  principle  or  proposition  to  which  the  responaent 
yielded  a  ready  assent,  Socrates  would  draw  from  it  an  unexpected 
but  undeniable  consequence  which  was  plainly  inconnstent  with  the 
opinion  impugned.  In  this  way  he  brought  his  interlocutor  to  pass 
judgment  upon  himself,  and  reduced  him  to  a  state  of  "  doubt     or 

perplexity '  (Arepla).  "  Before  I  ever  met  you,"  says  Meno  in 
the  dialogue  whkh  Pbto  called  by  his  name  (79  E).  I  was  told 
that  you  spent  your  time  in  doubting  and  leading  othera  to  doubt ; 
and  it  is  a  fact  that  your  witcheries  and  spells  have  brought  me  to 
that  condition;  you  are  like  the  torpedo:  as  it  benumbs  any  one 
who  approaches  and  touches  it,  so  do  you.  For  myself,  my  soul 
and  my  tongue  are  benumbed,  so  that  1  have  no  answer  to  give  you." 
Even  1/.  as  often  happened,  the  respondent,  baffled  and  disgusted 
by  the  fKrrxoi  or  destructive  process,  at  this  point  withdrew  from 
the  inquiry,  he  had,  in  Socrates's  judgment,  gained  something;  for, 
whereas  formerly,  being  ignorant,  he  had  supposed  himself  to  have 
knowledge,  now.  being  ignorant,  he  was  in  some  sort  conscious  of  his 
ignorance,  and  accordingly  would  be  for  the  future  more  drcumspect 
in  action.    Iff  however,  having  been  thus  convinced  of  igooranoe^ 
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the  retpondent  did  not  shrink  from  a  new  effort,  Socrates  was 
ready  to  aid  him  by  further  questions  oi  a  suggestive  sort.  Consis- 
tent thinking  with  a  view  to  consistent  action  being  the  end  oi  the 
inquiry,  Socrates  would  direct  the  respondent's  attention  to  instances 
analogous  to  that  in  hand,  and  so  lead  him  to  frame  for  himself  a 
genenuization  from  which  the  passions  and  the  prejudices  of  the 
moment  were,,  as  far  as  might  be,  excluded.  In  this  constructive 
process,  though  the  element  of  surprise  was  no  longer  necessary,  the 
interrogative  form  was  studiously  preserved,  because  it  secureid  at 
each  step  the  conscious  and  responsible  assent  of  the  learner. 

Of  the  two  processes  of  the  dialectical  method,  the  fX«YXP<  or 
destructive  process  attracted  the  more  attention,  both  in  conse- 
quence  of  its  novelty  and  because  many  of  those  who 
""^J"  willingly  or  unwillingly  submitted  to  it  stopped  short 
'***  at  the  stage  of  "  perplextty."  But  .to  Socrates  and  his 
intimates  the  constructive  process  was  the  proper  and 
necessary  sequel.  It  is  true  that  m  the  dialogues  of  Plato 
the  destructive  process  is  not  always,  or  even  often,  followed  by 
construction,  ana  that  in  the  Memorabilia  of  Xenophon  construction 
is  not  always,  or  even  often,  preceded  b^  the  destructive  process. 
There  is,  however,  in  this  nothing  surprising.  On  the  one  hand, 
Xenophon,  having  for  his  principal  purpose  the  defence  of  his  master 
against  vulgar  calumny,  seeks  to  show  by  effective  examples  the 
excellence  oT  his  positive  teaching,  and  accordingly  b  not  careful  to 
distinguish,  still  less  to  emphasize,  the  negative  procedure.  On  the 
other  band,  Plato,  his  aim  being  not  so  much  to  preserve  Socrates's 
positive  teaching  as  rather  by  written  words  to  stimulate  tbe  reader 
to  self-scrutiny,  just  as  the  spoken  words  pf  the  master  had  stimu- 
lated the  bearer,  is  compelled  b^  the  very  nature  of  his  task  to 
keep  the  constructive  element  in  the  background,  and,  where 
Socrates  would  have  drawn  an  unmistakable  conclusion,  to  confine 
himself  to  enigmatical  hints.  For  example,  when  we  compare 
Xenophon's  MemorabUia^  iv.  6,  2-4,  with  Plato's  EtUky^ro,  we 
note  that,  while  in  the  former  the  interiocutor  is  led  by  a  few  sueges- 
tive  questions  to  define  "  piety  "  as  "  the  knowledge  of  those  laws 
which  are  concerned  with  the  gods,"  in  the  latter,  though  on  a 
further  scrutiny  it  appears  that  "  piety  "  is  "  that  part  oi  justice 
which  is  concerned  with  the  service  of  the  gods,"  the  conversation 
is  ostensibly  inconclusive.  In  short,  Xenophon,  a  mere  reporter 
of  Socrates  s  conversations,  gives  the  results,  but  troubles  himself 
little  about  the  steps  which  led  to  them ;  Plato,  who  in  eariy  manhood 
was  an  educator  of  the  Socratic  type,  withholds  the  results  that  he 
may  secure  the  advantages  of  the  elenctic  stimulus. 

What,  then,  were  the  positive  conclusions  to  which  Socrates 
carried  his  hearers?  and  how  were  those  positive  conclusions 
.  ^  ^.  _  obtained?  Turning  to  Xenophon  for  an  answer  to 
indHtloA  these  questions,  we  note  (i)  that  the  recorded  conversa- 
aH^Mtix.  *'°"*  ***  concerned  with  practical  action,  political, 
oammma,  mo^jj^  or  artistic;  (2)  that  in  general  there  is  a  process 
from  the  known  to  the  unknown  through  a  generalization,  expressed 
or  implied ;  (3)  that  the  generalizations  are  sometimes  rules  of  con- 
duct. Justified  by  examination  of  known  instances,  sometimes 
definitions  similarl/  established.  Thus,  in  MemorabUiat  iv.  i,  3, 
Socrates  argues  from  the  known  instances  of  horses  and  dogs  that, 
the  best  natures  stand  most  in  need  of  training,  and  then  applies 
the  generalization  to  the  instance  under  discussion,  that  of  men ;  and 
in  iv.  6,  13-14.  he  leads  his  interlocutor  to  a  definition  of  "  the  good 
citizen,"  and  then  uses  it  to  decide  between  two  citizens  for  whom 
respectively  superiority  is  claimed.  Now  in  the  former  of  these 
cases  the  process — which  Aristotle  would  describe  as  "  example  " 
(irapAiccrMa)*  and  a  modem  might  regard  as  "  induction  "  of  an 
uncritical  sort — sufficiently  explains  itself.  The  conclusion  is  a 
provisional  assurance  that  m  the  particular  matter  in  hand  a  certain 
course  of  action  is,  or  is  not,  to  be  adopted.  But  it  is  necessary  to 
say  a  word  of  explanation  about  the  latter  case,  in  which,  the  gcnersd- 
tzation  being  a  definition,  that  is  to  say,*  a  declaration  tlut  to  a 
given  term  the  interiocutor  attaches  in  general  a  specified  meaning, 
the  conclusion  is  a  provisional  assurance  that  the  interiocutor  may, 
or  may  not,  without  falling  into  inconsistency,  apply  the  term  m 
<luestion  to  a  certain  person  or  act.  Moral  error,  Socrates  conceived, 
is  larvely  due  to  the  misapplication  of  general  terms,  which,  once 
affixea  to  a  person  or  to  an  act.  possibly  in  a  moment  of  passion 
or  prejudice,  too  often  stand  in  the  way  of  sober  and  careful  reflection. 
It  was  in  order  to  exclude  error  of  this  sort  that  Socrates  insisted 
upon  t6  6M*99m  taJMKav  with  IrurrtMol  Xiryoi  for  its  basis.  By 
requiring  a  definition  and  the  reference  to  it  of  the  act  or  person  in 
question,  he  sought  to  secure  in  the  individual  at  any  rate  consistency 
of  thought,  ana.  in  so  far.  consistency  of  action.  Accordingly  he 
spent  his  life  in  seeking  and  helping  others  to  seek  "  the  what  " 
(ri  tI),  or  the  definition,  of  the  various  words  by  which  the  moral 
quality  of  actions  is  described,  valuing  the  results  thus  obtained 
not  as  contributions  to  knowledge,  but  as  means  to  right  action  in 
the  multifarious  relations  of  life. 

While,  however,  Socrates  sought  neither  knowledge,  which  In 
the  strict  sense  of  the  word  he  neld  to  be  unattainable,  nor  yet, 
y-  ,  except  as  a  means  to  right  action,  true  OfMnion.  the 
jjr°*j*.  results  of  observation  accumulated  until  they  formed. 
Aao«rjHu«.„Q^  perhaps  a  system  of  ethics,  but  at  any  rate 
a  body  of  ethkal  doctrine.    HimAlf  blessed  with  a  will  so  powerful 


that  it  moved  almost  witoout  tnctk>n,  he  fell  into  the  error  of 
ignoring  its  operations,  and  was  thus  led  to  regard  knowledse  as  the 
sole  condition  of  well-doing. '  Where  there  is  knowledge — that  u  to 
say,  practical  wisdom  (^pfafgw),  the  only  knowledge  which  he 
recognized — right  action,  he  conceived,  follows  of  itseu ;  for  no  ooe 
knowingly  prefers  what  is  evil ;  and,  if  there  are  cases  in  which  men 
seem  to  act  against  knowledge,  the  inference  to  be  drawn  is,  not  that 
knowled^  and  wrongdoing  are  compatible,  but  that  in  the  caaea 
in  question  the  supposed  knowledge  was  after  all  ignorance.  Virtue, 
then,  b  knowled^.  knowledge  at  once  of  end  and  of  nieana,  irre- 
sistibly realising  itself  in  act.  Whence  it  follows  that  the  sevml 
virtues  which  are  commonly  distinguished  are  essentblly  one. 
"  Piety,"  "  justice,"  "  courage  "  and  "  temperance  "  are  the  name* 
which  "  wisdom  "  bears  in  different  spheres  of  action :  to  be  pioua  b 
to  know  what  b  due  to  the  gods;  to  be  just  b  to  know  what  b  due  to 
men;  to  be  courageous  b  to  know  what  b  to  be  feared  and  what  b 
not ;  to  be  temperate  b  to  know  how  to  use  what  is  good  and  avoid 
what  b  evil.  Further,  inasmuch  as  virtue  b  knowledge,  it  can 
be  acquired  by  education  and  training,  though  it  b  certain  that 
one  soul  has  by  nature  a  greater  aptitude  tluin  another  for  such 
acquisition. 

But,  if  virtue  is  knowledge,  what  has  thb  knowledge  for  its  object? 
To  thb  Question  Socrates  replies.  Its  object  b  the  Good.  What, 
then,  b  the  Good?  It  b  the  useful,  the  advantageous. 
Utility,  the  immedbte  utility  of  the  individual,  thus  ^^ 
becomes  the  measure  of  conduct  and  the  foundation  '*" 
of  all  moral  rule  and  leml  enactment.  Accordingly,  each  pre- 
cept of  which  Socrates  (felivcrs  himself  is  recommended  on  the 
ground  that  obedience  to  it  will  promote  the  pleasure,  the 
comfort,  the  advancement,  the  well-Deing  of  the  individual;  and 
Prodkrus's  apologue  of  the  Choice  of  Herades,  with  its  commonplace 
offers  of  woridly  reward,  b  accepted  as  an  adequate  statement  of 
the  motives  of  virtuous  action.  Of  the  ^ver  difficulties  of  ethical 
theory  Socrates  has  no  conception,  having,  as  it  would  seem,  co 
perfectly  absorbed,  the  lessons  of  what  Plato  calls  "  pditkal  virtue  " 
that  morality  haa  become  with  him  a  second  nature,  and  the 
scrutiny  of  its  credentbls  from  an  external  standpoint  has  ceased 
to  be  possible.  Hb  theory  b  indeed  so  little  systematic  that, 
whereas,  as  has  been  seen,  virtue  or  wisdom  has  the  Good  for  ita 
object,  he  sometimes  identifies  the  Good,  with  virtue  or  wisdom, 
thus  falling  into  the  error  which  Plato  (Republic  vi.  505  C),  perhaps 
with  dbtinct  reference  to  Socrates,  ascribes  to  certain  **  cultivated 
thinkers."  In  short,  the  ethical  theoiy  of  Socrates,  like  the  rest  of 
hb  teaching,  b  by  confession  unscientific;  it  b  the  statement  of  the 
convictions  of  a  remarkable  nature,  which  statement  emerges  in 
the  course  of  an  appeal  to  the  individual  to  study  conustency  in  the 
interpretation  of  traditional  rules  of  conduct.  For  a  critical  exami- 
nation of  the  ethical  teaching  which  b  here  described  in  outline,  see 
Etbics. 

TkeSocroUes, 

It  has  been  seen  that,  so  far  from  having  any  system,  physical 
or  metaphysical,  to  enundate,.  Socrates  rejeaed  the  porsiitt  of 
knowledge  for  its  own  sake  "  as  a  deluMon  and  a  snare. — 
a  delusion,  inasmuch  as  knowledge,  properly  so  called, 
b  unattainable,  and  a  snare,  in  so  far  as  the  pursuit  of 
it  draws  us  away  from  the  study  of  conduct,  hie  haa  therefore  no 
claim  to  be  regarded  as  the  founder  of  a  philosophical  school.  But 
he  had  made  some  tentative  contributions  to  a  theory  of  morality ; 
he  had  shown  both  in  his  life  and  in  his  death  that  hb  princitJes 
stood  the  test  of  practkal  application ;  he  had  invented  a  metnod 
having  for  its  end  the  rectification  of  opink>n;  and,  above  all,  he 
had  asserted  "  the  autonomy  of  the  individual  intdlect."  Accor- 
dingly, not  one  school  but  several  schools  sprang  up  amongst  hb 
associates,  those  of  them  who  had  a  turn  lor  speculation  taking 
severally  from  hb  teaching  so  much  as  their  pre-existing  tendencies 
and  convictions  allowed  them  to  assimilate.  Thus  Aristippiis  of 
Cyrene  interpreted  hcdonistically  the  theoretical  morality ;  Antis- 
tbenes  the  Cynic  copied  and  caricatured  the  austere  example; 
Eudides  of  Miegara  practised  and  perverted  the  denctic  method: 
Plato  the  Academic,  accepting  the  whole  of  the  Soeratic  teaching, 
first  developed  it  harmoniously  in  the  sceptical  ^rit  of  its  author, 
and  afterwards,  concaving  that  he  had  found  in  Socrates's  agnosti- 
cism the  germ  of  a  philosophy,  proceeded  to  construct  a  system 
whkJi  should  embrace  at  once  ontology,  physics,  and  ethics.  From 
the  four  schoob  thus  established  sprai^  subsequently  four  other 
schools, — the  Epicureans  being  the  natural  successora  of  the  Cyre- 
naics,  the  Stok»  of  the  Cynics,  the  Sceptics  of  the  Mcf^rians,  and  the 
Peripatetics  of  the  Academy.  In  this  way  the  teachii^  of  Socrates 
made  itself  felt  throughout  the  whole  of  the  post -Socratic  philoao^y. 
Of  the  influence  which  he  exercised  upon  Aristippus,  Anttsthenes 
and  Eudides.  the  "  incomplete  Soaatics,"  as  thcjr  are  commonly 
called,  as  well  as  upon  the  *'  complete  Socratic,"  Plato,  aomethiog 
must  now  be  said. 

The  "  incomplete  Socratics  "  were,  like  jSocrates,  sceptics;  bat, 
whereas  Aristirous,  who  seems  to  have  been  in  contact  with  Pro- 
tagoreanism  before  he  made  acquaintance  with  Socrates, 
came  to  scepticbm,  as  Protagoras  had  done,  from  the 
standpoint  of  the  pluralbts.  Antisthenes,  like  his 
former   master   Gorgias,   and    Eudides,   in    whom    the   ancients 


uicnfth  of  ■  Socnto  (Oio(.  Lain.  vL  II).  Yet  here  too  the 
Socniic  theory  of  ^^ir^n  had  ■  qualifying  Fflect;ia  that  Cyrenfllc 
bcdonifm  ana  Cynic  aaceliciam  «meiiinea  eihibit  Lnexpected 
approunutiaiu^  Tlie  teachii^  of  Euclidea.  though  the  Good  it 
uiLt  tuppoacd  to  be  the  highest  object  of  knowledge,  ean  hardly  be 
caid  to  nave  an  ethical  element ;  «nd  in  comeqixnce  of  thia  deficicacy 
the  dotcctic  of  Socratei  degenented  in  Megarian  handL  fim  Into  ■ 
KTiciofaeniiBin  lallacin,  lecondly  into  avubir  and  futile  Biixic. 
In  Ful.  the  paitia)  Socniiiciiiiii  of  the  Immplete  Socntio  necei- 
srily  wHend.  even  within  their  own  nanow  limil^  by  the  dlimem- 
bcrment  which  the  lyflcm  had  iindeixone.  Appamuly  the  nuieiitic 
theory  of  education  wa*  not  valued  iiy  any  of  the  three;  and,  however 
this  nuy  be  they  deviated  from  »cratic  tradition  n  far  aa  to 
establivh  ichools,  and,  av  it  wouU  oeem.  to  take  feei  like  the  profea^ 
Bvnti  cducaton  called  SophiKB. 

Of  the  nlationi  in  whKh  the  metaphync  of  Plato  wood  to  the 
Socntic  Ksrch  f«  deKnitiona  there  aie  of  neceoiiy  almiw  aa  many 
^  ■  .  theoTiei  aa  there  are  interprelationa  ol  the  Platonic 
TjT"         WTfaHeat.     Hence  in  thia  place  the  writer  muat  content 

^^^?i      Initiated    into   philoaophical    ipeculation    hy   the   flora- 
cUtean  CratyluB.   Plato  bejtan  hia  intrllectLial  life  u  an 

end  d  the  5tli  century  puihed  to  ita  conclusion  the  tinconKi'oua 

to  proyohe  nrprne,  if»  leaviiig^Bpeculation,  ^to  hail  given  himieu 
ID  politico  111  407.  bowvyvr,  no  became  acquainted  with  Socrates, 
who  favc  to  hia  thoughti  a  new  direction.  Plaro  now  lound  an 
occupation  for  hit  intelJectual  energiea,  iia  Sociatea  had  done,  in  the 
DcTuiiay  of  hb  bdicli  and  the  ayttematiiaiion  ol  hii  principlei  of 
actinL  But  it  waa  not  until  the  cataatrophc  of  399  that  Plaro  ^ve 
hioiself  10  hia  life'a  work.    An  exile,  cut  oR  from  polilica]  amblEiona, 


the  itepa  of  Socrateii  a _. —  ^ 

dialocuca  which  are  commonly  desgnate 
ma  decided  a  bent  for  metaphyaica  (a  lin 


Jraving  knowledge — not  merely  proviiaonal  and  «uhjectiv< 

knowledgG  of  ethical  concepla,  such  aa  that  which  had  aatislicij 

aa  that  which   the  phyaiclKa  had  iought-'-he  aakcd  himaell  what 

by  abatraclion  Irom  particular  inatancea  miffht  be  com'crted  intc 
"knowledge"  properly  ao 


a  corresponding  unity,  eternal. 


deHnition  or  naleincnt  of  the  "what  "  ol  •.•ni  u,it.^,Hi,  »«.■,»  iw 
tainied  by  the  inapcclion  of  partlcutan.  in  «omc  tort  rcpmentcd  the 
bniiy.  form,  or  "  idea  "from  which  thcf*  derived  Ihcircharactcristio, 
and  in  to  far  waa  valuable:  but,  huimoch  at  the  iupecllon  of  the 
^njculart  waa  partial  ami  .imperfect,  the  Socratic  deliiiilion  waa 
only  a  partial  and  imperfect  itpmentalbn  of  the  ctcnaT,  [nunu  table, 
fnpiatentual,  idea.  How,  then,  vat  the  imperfocl  repmentation 
of  the  idea  to  be  converted  into  a  perfect  fepnscniationf    To  this 
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SOCRATES 


of  SokraUs  (London,  1865):  C.  F.  Herraann.  D§  SoeraHs  aecusof 
toribus  (Gdttingcn,  1854);  W.  H.  Thompson,  The  Phaedrus  of  Plato 
(London,  1868),  Appcnaix  L;  Joel.  Der  echU  und  der  Xenophonlische 
SokraUs  (1901).    For  the  view  taken  in  the  present  article  with 


what  was  in  reality  an  instantaneous  presentiment  in  regard  to  the 
issue  of  a  contemplated  act."  For  a  fuller  statement  of  the  writer's 
view  c^  Plato's  relations  to  Socrates,  see  a  paper  on  Plato's  Republic, 
vi.  509  D  aeq.,  in  the  Journal  of  PkiMogf,  vol.  x.,  and  a  series  of  papers 
on  Plato's  Later  Theory  of  Ideas,"  in  vols,  x.,  xi.,  xiii.,  xiv.,  xv., 
XXV.  of  the  same  periodical. 
See  also  Sophists  and  Ethics.  (H.  Ja.) 

SOCRATES,  the  name  of  a  famous  5th-century  church  historian. 
In  the  course  of  the  last  twenty-five  years  (425-450)  ©^  the  reign 
of  Theodosius  IL  (the  first  thoroughly  Byzantine  emperor)  at 
least  six  church  histories  were  written  in  Greek  within  the 
limits  of  the  Eastern  Empire — those,  namely,  of  Philostorgius 
the  Arian,  of  Philip  of  Side,  of  Socrates,  of  Sozomen,  of  Theodoret 
and  of  Hcsychius.  Of  these  the  first,  no  longer  extant  except 
in  fragments,  seems  to  have  been  the  most  important.  Those 
of  PhSip  and  of  Hesychius  (the  former  an  untrustworthy  and 
dreary  performance  mentioned  by  Socrates  [vii.  36,  a  7])  have 
also  perished.  The  remaining  three  are  now  our  main  sources 
for  church  history  from  Constantine  to  Theodosius  II.  None  of 
them  has  ventured  upon  a  fresh  treatment  of  the  period  dealt 
with  by  Eusebius;  all  three  bcg^  their  narratives  about  the 
point  where  his  doses.  In  the  West  the  Church  History  of  that 
author  had  already  been  continued  by  Rufinus  and  his  Chronicle 
by  Jerome,  and  the  work  of  Rufinus  was  certainly  known  to  the 
Byzantines.  Nor  did  these  write  independently  of  each  other, 
for  Sozomen  {q.v.)  certainly  had  before  him  the  work  of  Socrates, 
and  Theodoret  (q.v)  knew  both  of  them.  The  three  histories 
together  became  known  in  the  West  from  the  6th  century  through 
the  selection  which  Cassiodorus  caused  to  be  made  from  tbero, 
and  it  is  to  this  selection  (if  we  leave  Rufinus  and  Jerome  out  of 
account)  that  the  middle  ages  were  mainly  indebted  for  all  they 
knew  of  the  Arian  controversies,  and  of  tho  period  generally 
between  the  Councils  of  Nice  and  Ephesus. 

The  'EKffXi}(riao'rui^  Laropla  of  Socrates,  still  extant  in 
seven  books,  embracing  the  period  from  306  to  439,  was  written 
in  439,  or  within  a  few.  years  thereafter.  He  was  bom  and 
brought  up  at  Constantinople.  The  date  of  his  birth  is  uncertain, 
but  it  cannot  have  been  far  from  380.  Of  the  facts  of  his  life  we 
know  practically  nothing,  except  that  he  was  not  a  cleric  but  a 
"  scholasttcus  "  or  advocate.  Of  the  occasion,  plan  and  object 
of  his  work  he  has  himself  mformed  us  in  the  prologues  to  his 
first,  second,  fifth  and  sixth  books.  It  is  dedicated  to  one 
Thcodorus,  who  had  urged  him  to  write  such  a  history.  He 
had  no  thorough  preparation  for  the  task,  and  for  the  period 
down  to  the  death  of  Constantius  (361)  was  practically  dependent 
on  Rufinus.  After  his  work  was  finished  he  became  a  student 
of  Athanasius'  writings  and  came  to  see  bow  untrustworthy  his 
guide  had  been.  He  accordingly  rewrote  his  first  two  books  (see 
H,  E.  ii.  1)  certainly  before  450  and  probably  before  444  (see 
Gcppert  p.  8),  and  it  is  only  this  revision  that  has  reached  us. 
The  chief  sources  from  wWch  he  drew  were:  (i)  the  Chitrch 
History,  the  Life  of  Constantine  and  certain  theological  works  of 
Eusebius;  (2)  the  Church  History  ol  Rufinus;  (3)  certain  works  of 
Athanasius;  (4)  the  no  longer  extant  Zupayuyij  rw  cwoiudof 
of  the  Macedonian  and  seml-Arian  Sabinus— -a  collection  of  acts 
of  councils  with  commentaries,  brought  down  to  the  reign  of 
Theodosius  I.  (this  was  a  main  source) ;  (s)  the  ConsiantinopoHtan 
Chronicle;  (6)  possibly  a  collection  of  imperial  biographies; 
(7)  lists  of  bishops;  (8)  collections  of  letters  by  members  of  the 
Arian  and  orthodox  parties.  He  also  used  writings  of  Gregory 
Thaumaturgus,  Archelaus,  Acacius,Didymus,George  of  Laodicea, 
Gregory  Nazianzen,  Timothy  of  Berytus  (see  Lietzmann, 
A  poUinaris  von  Laodicea,  p.  44) ,  Nestorius,  Eusebius  Scholasticus, 
Philip  of  Side,  Evagrius,  Palladius,  Eutropius,  the  emperor 
Julian  and  orations  of  Libanius  and  Themistius;  and  he  was 
apparently  acquainted  with  some  of  the  works  of  Origen  and  with 


Pamphilus'  Apdog^a  pro  Origene,  (On  his  sources  see  Jeep, 
and  especially  Geppert.)  Jeep  alleges  (pp.  149  sqq.) ,  but  without 
adequate  proof,  that  he  made  use  of  Philostorgius.  As  regards 
profane  history  his  materials  were  exceedingly  defective.  Thus, 
for  example,  he  confesses  that  his  reason  for  not  giving  an  account 
of  the  wars  of  Constantine  is  his  inability  to  ascertain  anything 
certain  about  them  (v.  pracf.).  His  reckonings  by  Olympiads 
are  generally  wrong,  the  error  arising  chiefly  from  cardcsaness. 
He  is  greatly  indebted  to  oral  tradition  and  to  the  testimony  of 
eye-witnesses,  especially  of  members  of  the  Novatian  community 
in  Constantinople;  some  things  also  he  has  set  down  from  per- 
sonal knowledge.  The  contents  of  the  dosing  books  are  for 
the  most  part  derived  from  oral  tradition,  from  the  narratives 
of  friends  and  countrymen,  from  what  was  still  generally  known 
and  current  in  the  capital  about  past  events,  and  from  the 
ephemeral  literature  of  the  day. 

The  theological  position  of  Socrates,  so  far  as  he  can  be  said  to 
have  had  one,  is  at  once  disclosed  in  his  unlimited  admiration  for 
Origen.  All  the  enemies  of  the  great  Alexandrian  he  regards 
merely  as  empty  and  vain  obscurantists;  for  the  orthodox)^  of  his 
hero  he  appeals  to  Athanasius.  ^  Closely  connected  with  his  hieh 
regard  for  Origen  are  his  appreciation  of  sricnce  generally  and  tne 
moderation  of  his  judgment  on  all  dogmatic  questions.  According 
to  him,  'EXXqruc^  ratUta  is  quite  indispensable  within  the  Church ; 
many  Greek  philosophers  were  not  far  from  the  knowledge  of  God, 
as  is  proved  by  their  triumphant  arguments  against  atheists  and 
gainsayers  of  divine  providence.  The  apostles  did  not  set  them- 
selves against  the  study  of  Greek  literature  and  science;  Paul  had 
even  made  a  thorough  study  of  them  himsdf.  The  Scriptures,  it 
IS  true,  contain  all  tnat  appertains  to  faith  and  life,  but  give  no 
due  to  the  art  of  confuting  gainsayers.  Greek  science,  thercferr, 
must  not  be  banished  from  the  Church,  and  the  tendency  within  the 
Church  so  to  deal  with  it  is  wrong.  This  point  of  view  was  the 
common  one  of  the  majority  of  educated  Christians  at  that  period, 
and  is  not  to  be  regarded  as  exceptionally  liberal.  The  same  holds 
true  of  the  position  of  Socrates  in  regard  to  dogmatic  questions. 
On  the  one  hand,  indeed,  orthodoxy  and  heresy  are  symbolized  to 
his  mind  by  the  wheat  and  the  tares  respectively;  he  dines  to  the 
naive  opinion  of  Catholicism,  that  contemporary  orthodoxy  has 

f prevailed  within  the  Church  from  the  first ;  he  recognizes  the  true 
aith  only  in  the  mystery  of  the  Trinity ;  he  judges  heretics  who  have 
been  already  condemned  as  interlopers,  as  impudent  innovators, 
actuated  by  bad  and  self-seeking  motives;  he  apologizes  for  having 
so  much  as  treated  of  Arianism  at  all  in  his  history  of  the  Church ; 
he  believes  in  the  inspiration  of  the  ecclesiastical  councils  as  much  as 
in  that  of  the  Scriptures  themselves.  But,  on  the  other  hand,  he 
takes  absolutely  no  interest  in  dogmatic  subtleties  and  clerical 
disputes;  he  regards  them  as  the  source  of  great  evils,  and  expresses 
his  craving  for  peace:  "  one  ought  to  adore  the  indfable  mystery 
in  silence/'  This  attitude,  which  was  that  of  most  educated 
Byzantine  laymen,  has  in  particular  cases  made  it  possible  for  hin 
to  arrive  at  very  free  judgments.  Even  granting  that  some  feeble 
remains  of  antique  reserve  may  have  contributed  to  this,  and  even 
although  some  of  it  is  certainly  to  be  set  down  to  his  disposition  and 
temperament,  still  it  was  his  religious  passivity  that  here  deter- 
mined the  character  of  Socrates  and  maide  him  a  typical  example 
of  the  later  Byzantine  Christianity.  If  Socrates  had  lived  about  the 
year  325,  he  certainly  would  not  have  ranked  himself  on  the  side  of 
Athanasius,  but  would  have  joined  the  party  of  mediation.  ^  But— 
the  ifioaticiat  has  been  laid  down,  and  must  be  recognized  as 
correctly  expressing  the  mystery;  only  one  ought  to  rest  satisfied 
with  that  word  and  with  the  repudiation  of  Arianism.  Anything 
more,  every  new  distinction,  is  mischievous.  The  controversy  in 
its  details  is  a  watrofiaxla  to  him.  full  of  misunderstandings.  Some- 
times he  gives  prominence,  and  correctly,  to  the  fact  that  the 
disputants  partially  failed  to  undersund  one  another,  because  they 
haa  separate  interests  at  heart — those  on  the  one  side  desiring  above 
everytning  to  guard  against  polytheism,  those!  on  the  other  being 
most  afraid  of  Sabellianism.  He  did  not  fail,  however,  to  recognize 
also  that  the  controversies  frequently  had  thdr  root  in  mere  emula- 
tion, slander  and  sophistry.  Not  urn requentlv  he  passes  very^  sharp 
judgments  on  whole  groups  of  bishops.  In  the  preface  to  his  fifth 
DooK  he  excuses  his  trenching  on  the  region  of  political  histocy  on 
the  ground  of  his  desire  to  spare  his  readers  the  disgust  which  peru»l 
of  tne  endless  disputes  of  the  bishops  could  not  fail  to  exdtc,  and  in 
that  to  his  sixth  book  he  prides  himself  on  never  having  flattered 
even  the  orthodox  bishops.  This  attitude  of  his  has  given  him  a 
certain  measure  of  impartiality.  Constantius,  and  even  Julian — 
not  Valcns,  it  is  true — are  estimated  very  fairly.  The  Arian  Goths 
who  died  for  their  religion  are  recognizee  as  genuine  martyrs.  His 
characterizations  of  Cyril  and  Nestorius,  and  his  narrative  and  criti- 
cism of  the  bcffinnings  of  the  Christological  controversy,  are  models 
of  candour  and  historical  conscientiousness.  In  frequent  instances, 
1  moreover,  be  acknowledges  his  own  incompetency  to  give  an  opiiuon 
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and  handi  tb*  aundoa  over  to  llw  clsnr.  F«  iha  don  u  ■ 
wholr.  in  iiKte  ol  hu  critidsn  of  isdividiuu,  be  has  the  wy  Aubeit 
reaped,  >■  alio  for  the  iiiiifi]a»  vithout  liinudf  nekliK  eny  inonuute 
rcltfHKU  prDfeniofiL  li  m  i^eciil  acunua  of  coDUdenUe  lenctii 
he  Eu  pud  ■  tribute  ol  tbe  higbeit  order  to  nonubiiiB.  and  fai  nil 
chanctefintioB  of  Tbeodoiiui  11.  alio  (where  be  hu  nude  uae 
of  tbe  lirichKM  colaun)  be  doee  not  fail  to  point  oat  tliat  fn  piety 

f  mm  [hoc  tm  chapter!  Qv.  13,  viL  ai),  it  it  but  icldan  that  one 
ouLd  leam  from  the  pagea  of  Socratea  that  there  ivaa  Hich  a  thing 

to  accept  the  prindpla  of  bu 

■qpan  bii  vicra  of  hiatory  in  — , —  - — ,-,  , 

pne  ■)  far  aa  fonuUy  to  eipn  hl>  lympathy  *i 
the  champwi  ol  tbe  ngbt  ol  btihtKia  to  mury. 

Aa  a  aounc  for  tbe  period  wiEhia  which  he  vtt> 
Socratei  ii  of  the  [nateat  value,  but  u  "  hiRory ' 
even  ibe  Duec  modeat  expecutiona.  Eiuelriiia^  aitc 
EDflcvption  of  wiiat  it  meant  by  "  cburcb  hiatoryp"  t 
none  "  Aa  iorm  aa  there  ia  peace  there  ia  no  mater 
of  Ehechureb  "HHittOn  the otbcr  land,  pcitbcr  dolt 

>-«»•  inln  iKa  aon..      What.  Ih™     ■■  Wf  l"  i'' 

-,, ■i»flK^ 

tccLeaiaaikal  and  politlalMstoty. _.  ^.— ,_  — , , 

obicnii  that  Church  and  Slate  act  and  nact  upon  each  other ;  but  he 
haa  DO  DoiioD  Iww  the  relation  ounbt  to  b«  concaved-  Neverthrleu, 
hia  whole  namiive  follan  the  thread  of  polilical— tbgt  is  to  uy, 
ol  irapeiial— hisory.  Thialndced  iachaiacteiiatic  of  hii  Bynniine 
Chritfiui  point  of  view;  church  tiiKory  bccomct  mrtamorphoaed 
ioto  a  hiaiory  ol  the  nopeion  and  of  ine  itatc,  becauae  a  aprcial 
dkur^  history  ia  at  bollonl  impouible.     Bui  even  ao  one  hardly 

anecdotn.     i^litiial  iniight  ii  wholly  w.  lU 

the  orthodox  coiperDn  blue  forth  in  a  ur  ng 

iplendour;  even  the  nriietable  Arcadiua  ia  ]  <u< 

ll.haumuaaaini  wboae  eiemplaiy  piety  1 
(burth.    If  in  addilion  la  all  Ihu  we  bear  { 


icIuaOy  taken  by  Socnte*.   Hii 


illation  aa  to  the  relalior 


that  hia  work  haa  been  pccaervvd ' 

FinaUy,  it  iooka  aa  il  Socrales  wu  mnc 
NovatiamBt  who  had  afterwnrda  jiuncd  the  Cat 

the  Novntianis  Cbunb.    In  hiaifiilor^he 

witb  chat  body,  baa  gone  with  exactneaa  into  —  — --. 
nople  and  Phrygia,  and  ia  indebted  for  much  of  the 
work  to  NovntiaaiA  tradition  and  to  hia  intercoane  with  prominent 
ugmtiera  of  the  iKt.  Both  directly  and  indirectly  he  haa  declared 
that  Novatianifli  and  Catbolica  are  bralhera,  that.aa  aucb  they 
ought  to  tctk  the  doaert  relatiofla  with  one  another,  and  that  the 
fsnnrr  otuht  to  enjoy  ill  the  privOegea  of  the  latter.  Hia  eSona, 
bowcvrr,  had  only  thia  rcault,  that  he  lunuelf  vfterwnrda  fell  under 
•UifBCionDf  Novatianiam- 


Setraya  great  lympnlhy 
ta  hiKory  m  Conatantl. 


— Soctalei'  Hirtofv  haa  been  edited  by 

inCPaiia.  IJ44:  Geneva.  1611},  Valevua  (Paria,  1659  iqo.t, 

^  (CambTidge,  i;»).  Hutaey  (Oxford,  iSu,  rnaiued  by 

Bright.  1878).  It  u  alao  to  be  found  in  vohime  Ixvii.  of  Miine'a 
fuWiigia,  and  then  ban Oxfonl  acbootldillan  (iAm)  after  Reading. 
Tbe  laleal  Engliah  tranibtioni  reviaed  by  Zenoa.  la  eubliihcd  In  the 
Kiccneand  poal  NiceneFalhen,  indacrlea.vol.ii.   Then  are  rmi- 

njper  in  TOiHt-  PnirUfictr.  (lS».  p.  jiS  Hq.).  cooldnienendatiooa 
in  Hvaary'a  leit.  and  notea  toirardt  the  hiitory  of  tbe  text  and 
editioan:  aee  alao  Oveibeck.  in  Tiul.  lit.  Zlunt.  (iS7g).  n>.  jo. 
Special  itudiea  have  been  made  by  Baroniuii  Mirwu.  LabU. 


.Sai., «  Tked.  ih  snitnidi  JtiiM 
'  -    "'  1,  Cock.  u.  LiL  i.  KM 


delallaat_. 

(Mltcke,  Rode,  Neumann.  Ren 
(Gwatkin'i  Sludia  ufAriaaiim 
worthy  criticiam  of  Rufinin  ae 


m^i 


Telalxin  of  Sdci 

heim,   Dahn), 

OW".   18S5I.     Luily. 


the  GothaJWaii 
•■    Jeep.  Cm 


-80DAUTB,  a  group  of  rock-fonidng  miimals.  comptiaiog  tlis 
loUowiog  iiomaipboui  ^woei: — 

Sodaliie         .         .        Na,[Aia)A1,C%0.]i 

HaaynilE       .        .        (Nai.  Oil,[NaSO,'AI)A1i(SiOJ. 

Noie^iiE         .        ,        Na.lNa50,'AI)AI,<SiO,)i 

Laiurite        .         .        Na.(NaS,'AI|AI,(SiO,|i 

Tbey  aic  thin  wdium  (or  caldum)  aluminium  lilicata,  wilb 

chloride,  tulpbate  or  lulphide.   In  theltortboailicniefoimulae,  a* 

abcrvc  written,  nod  In  theb-  cubic  crystalline  form  they  present  m 

cettainreAetnblancetotbenwraberaof IhegametgToup.  Crystali 

usually  have  the  fonn  of  tbe  rhombic  dodecahedron,  and  are 

often,  twinned  with  InleipeDctintion  on  an  octahedral  plane. 

lustre-  The  h^^dneaa  Is  5),  and  Ibe  spccihc  gravity  1^2-3^4. 
Tbeae  minerals  are  chaiacterislic  constituents  of  igneous  rocks 
ricb  in  >odA,  and  tbey  also  occur  In  mclamorphic  limeilona. 


.    Man 


in  the  a 


elected  U: 
idalile-syei 


Recently,  Of  ■°>»  -■^» 
capoaure  10  light,  have  been 
Kiahangarh   in   Rajputana. 
R.  J.  iKoy).  occur.  Albright 
(phonolite,  tephrite.  *c.)  ol  V 


Dynile.   or  haOyne   ( 


n^ralsyl. 

'fadeaon 

thebvaa 
:c.    Nose- 

..... .., in  IBe  aanioine  bomba  of 

ttieEifcl.  Laiurite  iaanLmportantconBtilucnt,  together  wLth  nme 
baDyniie  and  todalite,  of  lapitlaiuU  (g.v.).  [1-  J-  5.) 

SODEH,  a  town  and  qia  of  Germany,  In  the  Prusuan  pro- 
vince of  Hesse-Nassau,  pleasantly  aituated  in  tbe  valley  of  tbv 
Sulibacb  under  the  southern  slope  of  the  Taunus  range,  lo  m. 
from  Frankfon-on-Maia  and  4  m.  N.  from  Hftchst  by  rail. 
Pop.  <i9os),  1917.  Tbe  chid  interest  of  (he  place  centres  in  its 
brine  springs  which  are  largely  Impregnated  with  caibonic  acid 
gas  and  oiide  of  iron,  and  are  eScadous  In  chronic  catarrh  of 
the  te^atory  oigins,  in  Lver  and  stomach  disorders  and 
womcn'i  diseases.  The  waters  are  used  both  internally  and 
atemiUy,  and  are  largely  exported.  Sodea  laieng«  (Sodtmr 
PailHUn),  condensed  from  Ibe  waters,  art  alao  in  great  repute. 
Sodcn  has  a  laign  and  well-appointed  Kurhaus,  an  Evangelical 
and  a  Roman  Calbolic  churcb,  and  a  hoapilal  for  indigent 

See  Haupt,  Stitn  on  ravniu  (WSrxhuig,  1901):  and  Kfihler,' 
Z)tTfiirgrl5nfcnamraiiiiuaiv(]niHCmc'»»>in(FraDkfon,ie7D. 

BODSH,  BERMAHH,  FEEramx  von  (1851-  ),  German 

biblical  scholar,  was  bom  in  Cincinnati  on  Iho  i6tb  of  Auguit 
iBS".  and  was  educated  at  the  univeisity  of  Tllbingen.  He  was 
minister  of  Sreiden-StiicKn  in  iSgi  and  in  1SS7  became  minislci 
of  Ibe  Jerusalem  Church  In  Berlin.  In  iSSq  he  became  prival- 
Jcienl  Id  tbe  uoiveisily  ol  Bcriin,  and  four  years  latei  was 
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appointed  extraordinary  professor  of  divinity.  His  earlier 
works  include  Pkilipperbrief  (1890);  "  Untersuchungen  Uber 
neutest.  Schriften"  in  the  Protest.  Jahrb.  theolog.  Studien 
und  Schriftkommentar  (1895-1897);  Und  was  tut  d.  evangel, 
Kirckefiitd.  ed.  1890);  Reisebriefe.aus  Faldstina  (2nd  ed.  1901); 
Paldslina  und  seine  Cesck.  (and  ed.  1904);  Die  wichtigsten  Fragen 
im  Leben  Jesu  (1904);  UrchrisUiche  Literalurgesck.  (1904).  His 
most  important  book  is  Die  Schriften  des  neuen  Testaments^  in 
ikrer  Ultesten  eneickbaren  TextgestaU  kergestelU  auf.  Grund  ikrer 
Texigesckickte  (Berlin,  Bd.  I.,  1902-1910);  certainly  the  roost 
important  work  on  the  text  of  the  New  Testament  which  had 
been  published  since  Westcott  and  Hort's  New  Testament  in 
tke  Original  Greek  (see  Bible:  New  Testament). 

Von  Soden  introduces,  besides  a  new  notation  of  MSS.  (see  Bible, 
N.T.  MSS.  and  versions),  a  new  theory  of  textual  history.  He 
thinks  that  in  the  4th  century  there  were  in  existence  three  recen- 
Btona  of  the  text,  which  he  distinguishes  as  K,  H  and  /,  with  the 
following  characteristics  and  attestations. 

K  corresponds  roughly  to  Westcott  and  Hort's  Syrian  Antiochian 
text;  it  was  probably  made  by  Lucian  in  the  4th  century.  This 
was  in  the  ena  the  most^pular  form  of  text,  ami  is  found  in  a  more 
or  leas  degenerate  state  m  all  late  MSS.  The  purest  representatives 
are  6i(Q),  t7S  (V),  9a,  (461),  9^.  1027  (S),  1126  (476 -scrivener's  k) 
C179  (661).  Later  recensions  of  K  are  called  K*  and  K*,  and  there 
are  also  othen  of  less  importance  which  represent  the  combination 
of  K  with  other  texts. 

H  represents  Westcott  and  Hort's  Neutral  and  Alexandrian  texts 
between  which  von  Soden  docs  not  distinguish. 

It  is  found  in  eleven  MSS.  in  var^ng  degrees  of  purity:  Si(B),  i  2 
(").»3  (C).  «6  (♦),  6  58  (33),  <26  (Z),  .56  (L),  €76  (A)  •  1026  (892). 
6  371  (1241)  and  c  376  (579).  Between  these  MSS.  there  is  no  vcrv 
intimate  connexion  except  between  i  i  and  A  2  (B  and  m)  which 
represent  a  common  original  (V^).  ft*~*  u  the  best  representative 
of  H,  but  it  has  been  contaminated  by  the  Egyptian  versions,  and 
sometimes  by  the  K  and  /  texts  and  by  Origen,  though  not  to  any 
great  extent. 

The  other  H  MSS.  are  none  of  them  eoual  in  value  to  the  two  great 
uncials.  They  have  all  been  influenoco  by  JT,  /,  and  by  the  text 
of  parallel  passages,  to  a  greater  extent  than  i^~*,  or  than  cither  of 
the  two  witnesses  to  5*~*,  but  some  of  them  have  ien  Egyptian 
corruption. 

.  The  ori^n  of  the  H  text  must  be  regarded  as  unquestionably 
Eeyptian,  in  view  of  the  fact  that  it  was  used  by  all  the  Egyptian 
Church  writers  after  the  end  of  the  3rd  century,  and  von  Soden 
adopts  the  well-known  hypothesis,  first  made  oopular  by  Bousset. 
that  it  represents  the  recension  of  Hesychius. 

/  does  not  quite  correspond  to  anything  in  Westcott  and  Hort's 
system,  but  has  points  01  contact  with  their  '*  Western  "  text.  It 
b  found  in  a  series  of  subgroups  of  MSS.  known  as  H*,  J,  7^,  and  others 
of  less  importance  (alx>ut  eleven  subgroups  are  suggested).  Of 
these  H'aa  family  containing  Cod.  I  and  its  allies  (t  254, «  346,  ^457. 
5467,  &c.)^  «288  (22)  and  some  allied  MSS.  1203  (872),  CI83  and 
<  1131 ;  /is  the  well-known  Ferrar  group:  and  I*  contains  i  5  (D), 
<93  (565),  <  133  (700),  c  168  (28),  4050  and  some  others.  It  is  necessary 
to  note  that  von  Soden  is  able  to  piacc  D  in  this  group  because  he 
regards  it  as  owing  many  of  its  most  remarkable  readings  to  contami- 
nation  with  the  Latin  version. .  /  is,  according  to  von  Soden,  a 
Palestinian  recension  connected  with  Eusebius,  Pamphilus  and 
Origcn. 

After  establishing  the  text  of  7,  H  and  JC,  von  Soden  reconstructs 
an  hypothetical  text,  I-H-K,  which  he  believes  to  have  been  their 
ancestor.  He  then  tries  to  show  that  this  text  was  known  to  all  the 
writers  of  the  3rd  and  2nd  centuries,  but  has  naturally  to  account 
for  the  fact  that  the  quotations  of  these  writers  and  the  text  of  the 
eariy  versions  often  diverge  from  it.  The  explanation  that  he 
c^ers  is  that  the  Diatessaron  of  Tatian  was  widely  used  and 
corrupted  all  extant  texts,  so  that  the  Old  Syriac,  the  Old  Latin, 
the  quotations  oS  Irenaeus,  Clement,  Tertullian  and  others  may  be 
regarded  as  various  combinations  of  the  Tatianic  text  and  I-H-K. 
Finally,  be  tries  to  show  that  the  Tatianic  text  is  itself  in  the  main 
merely  a  corrupt  form  of  I-H-K  altered  in  order  to  suit  the  necessities 
of  Tatian's  plan. 

For  criticism  of  this  important  theory  up  to  1909  see  Nestle's 
Einfikrung  in  das  grieckiscke  neue  Testament^  pp.  271-278  (3rd  ed., 
G6ttingen,  1909),  and  K.  Lake's  Projessor  H.  von  Soden's  Treatment 
of  tke  Text  qftke  Gospels,  Edinburgh.  1908).  (K.  L.) 

SODBRHAMK.  a  seaport  of  Sweden,  b  the  district  (lin)  of 
Gefleborg,  on  an  inlet  of  the  Gulf  of  Bothnia,  near  the  mouth  of 
the  Ljasne  River,  183  m.  N.  by  W.  of  Stockholm  by  rail  Pop. 
(1900),  1 1,258.  This  is  one  of  the  principal  centres  of  the  timber 
export  trade,  having  saw-mills,  planing-mills  and  wood-pulp 
works.  There  are  also  ironworks  and  breweries.  Vessels 
drawing  15  ft.  have  access  to  Branthill,  where  they  generally 
load.    The  harbour  is  at  the  suburb  of  Stugsund.    It  b  usually 


ice-bound  for  some  four  months  in  winter.  The  town  was  gjven 
municipal  privileges  by  Gustavus  Adolphus  in  1620,  but  is 
modem  in  appearance,  having  been  rebuilt  after  fires  in  x86o  and 
1865. 

SODERINI.  PIERO  (1450-1513)*  Fk>rentine  sUtesman,  was 
elected  gonfalonier  for  life  in  1502  by  the  Florentines,  who 
wished  to  give  greater  stability  to  their  republican  institutions, 
which  had  been  restored  after  the  expulsion  of  Piero  de'  Medid 
and  the  martyrdom  of  Savonarola.  His  rule  proved  moderate 
and  wise,  although  he  had  not  the  qualities  of  a  great  states- 
man. He  introduced  a  system  of  national  militia  in  the  place 
of  foreign  mercenaries,  and  during  his  government  the  long 
war  with  Pisa  was  brought  to  a  close  with  the  capture  of  that 
city  by  the  Florentines  in  1509.  Grateful  to  France,  who  had 
assistcxi  him,  he  always  took  the  French  side  in  Italian  politics. 
But  in  1512  the  Medici  with  the  help  of  a  Spanish  army  returned 
to  Florence,  deposed  Soderini  and  drove  him  into  exile.  He 
took  refuge  at  Ragusa  in  Dalmatia,  where  he  remained  until  the 
election  of  Pope  Leo  X.,  who  summoned  him  to  Rome  and  con- 
ferred many  favours  on  him.  Soderini  lived  in  Rome,  working 
for  the  good  of  Florence,  to  which  he  was  never  allowed  to  return, 
until  his  death. 

See  Razzi.  Vita  di  Pier  Soderini  (Pkdua,  1737),  also  the  articles 
Florbncb  and  Medici. 

SODERTBLQB,  a  town  of  Sweden,  in  the  district  {Idn )  of 
Stockholm,  23  m.  W.S.W.  of  Stockholm  by  rail.  Pop.  (2900), 
8,207.  It  is  beautifully  situated  on  a  bay  of  Lake  M&lar,  whidi 
is  here  connected  with  the  Baltic  by  the  Sddertclge  canal,  i}  m. 
in  length,  with  a  minimum  depth  of  10  ft.  This  is  on  the  route 
followed  by  the  G5ta  Canal  steamers  between  Stockholm  and 
Gothenburg:  it  was  opened  in  1819,  though  a  canal  was  begun 
here  in  the  first  half  of  the  isth  century  at  the  instigation  of 
the  patriot  Engelbrecht.  The  town  contains  an  ancient  church, 
believed  to  date  from  c.iioo.  Here  and  in  the  neighbourhood 
are  the  residences  of  many  of  the  business  class  of  Stockholm; 
and  the  town  is  in  favour  as  a  summer  resort,  having  mineral 
springs  and  baths.  There  are  engineering  shops  producing 
railway  stock  and  motors,  jute  spinning  and  weaving  mills,  and 
match  and  joinery  works. 

SODIUM  [symbol  Na,  from  Lat.  natrium;  atomic  weight 
23*00  (0»i6)],  a  chemical  element  belonging  to  the  group 
of  alkali  metals.  It  b  abundantly  and  widely  diffused  in  nature, 
but  always  in  combination.  Sodium  chloride,  or  common 
salt  (9.0.),  is  exceedingly  common,  being  the  chief  salt  present 
in  sea-water,  besides  occurring  in  extensive  stratified  deposits. 
Sodium  cart>onates  are  also  widely  dispersed  in  nature,  forming 
constituents  of  many  mineral  waters,  and  occurring  as  prin- 
cipal saline  components  in  natron  or  trona  lakes,  as  eflSores- 
cences  in  Lower  Egypt,  Persia  and  China,  and  as  urao  in 
Mexico,  Colombia  and  Venezuela.  The  solid  crusts  found  at 
the  bottom  of  the  salt  lakes  of  the  Araxes  plain  in  Armenia 
contain  about  x6%  of  carbonate  and  80  of  sulphate.  In 
Colombia  there  occurs  a  double  salt,  Na«C0i*CaC0s'5H^,  known 
as  gay-lussite.  In  Wyoming,  California  and  Nevada  enormous 
deposits  of  carbonates,  mixed  in  some  cases  with  sulphate  and 
with  chloride,  occur.  About  Szegedin  in  Hungary  and  all  over 
the  vast  pusztas  (steppes)  between  the  Theiss  and  the  Danube, 
and  from  the  Theiss  up  to  and  beyond  Dcbreczin,  the  soil  con- 
tains sodium  carbonate,  which  frequently  assumes  the  form  <tf 
crude  alkaline  crusts,  called  "szekso,"  and  of  small  saline 
ponds.  A  purified  specimen  of  such  Debreczin  soda  was  found 
to  contain  as  much  as  90  %  of  real  carbonate,  NaCQs,  and  4  of 
common  salt.  Natural  sulphate  occurs  in  an  anhydrous  con- 
dition as  thenardite,  NatSO^,  at  Tarapaca,  Chile,  and  m  the 
rock-salt  deposits  at  Espartinas  near  Aranjuez,  Spain.  Hy- 
drated  sulphates  occur  at  several  localities  in  the  province  of 
Madrid  and  in  other  provinces  of  Spain,  and  at  Mtihlingen  in 
Aargau,  and  copious  deposits  of  glauberite,  the  double  sulphate 
of  sodium  and  calcium,  are  met  with  in  the  salt-mines  of  Vil- 
larrubia  in  Spain,  at  Stassfurt,  and  in  the  province  of  Tarapaca, 
Chile,  &c.  A  native  nitrate  of  soda  is  obtained  in  great  abund- 
ance in  the  district  of  Atacama  and  the  province  of  Tarapaca, 
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Ukd  is  imponel  into  Europe  in  enomaDi  quantltiM  as  cubic 
nilR  for  the  pitpuatioa  of  ultpctre.  CryoUlc,  i  Ruonde  o[ 
aJiuniiiiuiD  and  sodium,  b  alsuivelr  miiud  in  CicCDkiid  and 
elwwhen  lor  industiiaJ  puipoKi.  These  form  the  prindpil 
lutuiRl  »iinc9  o[  Mdlum  campouuda— the  ctloride  u  cock 
salt  and  in  ses-Hgter  being  of  such  pitdaminatbij;  impartuice 
uquiutooutireightilltheotlien.  But  it  is  questiouAble  nbether, 
takcD  iltOECther,  the  mui  of  sodium  they  repmeui  is  us  much 
as  that  diMemiaated  throughoul  the  cocky  ciusl  in  the  form  ol 
soda  Stiafat  (.ij.  a*  silicate  oF  soda)  uul  io  other  soda-contam- 
iaS  rocka.  From  this  source  all  soilt  coatain  small  proppitions 
d(  sodium  Id  soluble  Comis.  heuce  the  ashes  of  plants,  although 
■hey  pieferabiy  imbibe  potasuum  salts,  CDnlain  tiices  and 
sometimes  nolable  quantities  ot  sodium  salts.  Sodium  salts 
also  form  essential  ingredients  in  all  animal  juices.' 
Allhou^  mauy  sodium  compounds  have  been  known  from  very 

H.  Davy  obtained  it  by  electrolysing  caustic  soda.  This  method 
ma  (oUoned  by  that  proposed  by  Cay-Lussac  and  Thfnard, 
Kbo  decomposed  molten  caustic  soda  irilh  red-hot  Iron;  and  this 
in  turn  was  succeeded  by  Brunner's  process  ot  igniting  sodium 
tatbooate  with  charcoal.  DeviUe  made  many  bnprovements, 
but  the  method  remained  waileful  and  uneconomical,  and  in 
i8;i  ihe  metal  mst  49.  a  pound.  In  i3S6,  however,  Caslner 
replaced  the  cubooale  by  caustic  soda,  and  materially  cheapened 
the  cost  of  production ;  but  this  method  was  discarded  for  an 
eleonrfytk  one,  patented  by  CaJtner  in  iSgo.  Electrolytic 
processa  had,  in  tact,  been  considered  since  iSji,  when  Charles 
Wait  patented  his  method  for  the  production  of  sodium  and 
polauium  Irom  (used  chlorides.  Among  the  diSculties  here  to 
be  cmtesded  with  are  the  destructive  action  of  (used  chlorides 
and  ot  Ihe  reduced  alkali  melols  upon  most  non-metallic  sub- 
staiuH  available  lor  Ihe  contaiiunf  vessel  and  its  partition,  and  also 
of  the  anode  chlorine  upon  melals;  also  Ihe  bn  fusmg-point 
(95*0.  for  sodium,  a4id6a°C.  for  potassium)  and  the  low  specific 
gravity  of  the  metals,  so  that  Ibe  separated  metal  floats  as  a 
fused  layer  upon  tlie  lop  ol  the  melted  salt.  Again,  pure 
sodium  chloride  melts  at  about  775°  C,  while  sodium  boili 
at  877°  C.,  90  that  the  margin  of  safety  is  but  small  if  km  by 
vaporiaalion  is  10  be  prevented.  Botchers  endeavoured  to  con- 
tend Bgiinst  Ihe  first  difficulty  by  employing  an  iron  cathode 
vessel  and  a  chamolte  (fire-clay)  anode  chamber  united  by  a 
specially  comltucled  water-cotjed  joint.  The  other  difficulty 
is  to  some  extent  met  by  using  mixed  chloridca  (e.f.  sodium, 
potasium  and  strontium  chlorides  for  sodium  extraction),  as 
these  melt  at  a  lower  temperature  than  the  pure  chloride.  In 
Castner's  process  (as  employed  at  Oldbury  and  Nia^ra  Falls  and 
in  Germany)  fused  caustic  soda  is  electrolysed.  The  apparatus 
described  in  the  patent  specification  is  an  iron  cylinder  heated 
by  gas  lings  below,  wilh  a  narrower  cylinder  beneath,  through 


place  by  caustic  soda  solidified  in  the  narrower  vesseL  Iron 
anodes  are  suspended  around  the  cathode,  and  between  the 
two  H  a  cylinder  of  Iron  gauze  at  the  boirom  with  a  sheet-iron 
coolinuation  above,  the  latler  being  provided  wilk  a  movable 
cover.  During  dectrolysis,  oxygen  is  evolved  at  the  anode  and 
escapes  from  the  outer  vessel,  while  Ihe  sodium  deposiled  In 
IJobides  on  tFie  cathode  floats  upwards  into  the  iron  cyllruler, 
within  which  It  accumulates,  and  from  which  It  may  b«  re- 
moved at  intervals  by  means  of  a  perforated  iron  ladle,  the  fused 
sail,  but  not  the  meial,  being  able  to  pass  freely  through  the 

hydroxide  has  certain  advantages  compared  with  chloride, 
althou^  it  is  more  costly;  its  fusing-point  is  otdy  310*  C,  and 
no  aoode  chlorine  is  produced,  so  Ihat  both  containing  vessel  and 
anode  may  be  of  iron,  and  no  porous  partition  is  necessary. 

Metallic  sodium  possesses  a  silvery  lustre,  bui  on  exposure 
10  moist  air  the  surface  Is  rapidly  dulled  by  a  layer  of  ihc 
hydromde.  It  may  be  obtained  crysisllized  in  the  quadratic 
(ystem  by  melting  In  a  seated  tube  containing  hydrogen,  allowed 
to  a»l  partially,  and  then  pouring  off  (be  slUl  liquid  portion 
bj  iDveitinc  Ibe  lube.    The  specific  gravity  is  0-9733  "*  'J*5° 


U  ordmary  terapentom  the  metal  hu  the 
X  and  can  be  readily  cut;  on  cooling  it  hardens. 
On  heating  it  melts  at  956'  (Bunsen)  to  a  liquid  rescmbting 
mercury,  and  boils  at  877'^^  (RuS  and  Johannscn,  Ber.,  1905, 
38,  p.  360L),  yidding  a  vapour,  colourless  In  thin  layers  but  a 
peculiar  purple,  with  a  greenish  fluorescence,  when  viewed  through 
thick  layers.  (For  the  optics  of  sodium  vapour  see  R.  W.  Wood, 
FJiytit^  Optict.)  According  to  A.  Matlhleasen,  sodium  ranks 
louth  to  silver,  copper  and  gold  as  a  conductor  of  electricity 
and  heal,  and  accoiding  to  Bunsen  It  is  the  most  eledropouiivc 
metal  wUh  the  eiception  ol  caesium,  rubidium  and  potasrium. 
The  metal  Is  very  reactive  chemically.  Eqiosed  to  moist  air 
it  rapidly  oxidises  to  the  hydroxide;  and  it  bums  on  heating  In 
air  with  a  yellow  fiame,  yi^ding  the  monoxide  and  dioxide. 
A  fngmeat  thrown  on  the  surface  of  water  rapidly  disengages 
hydrogen,  which  gas,  however,  does  not  inflame,  as  happens 
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non-metallic  eleinoits.  It  also  combines  with  dry  ammonia 
at  joo-400^  to  form  sodamide,  NaXHi,  a  white  waxy  mass  when 
pure,  which  melts  at  iss*.  Healed  Inacurrent  of  carbon  dioxide 
sodamide  yields  caustic  soda  and  cyanamide,  and  with  nitrous 
oiJde  it  ^vfis  sodium  aiolmlde;  it  deflagrates  with  lead  or  ulver 
nitrate  and  explode*  with  potasuum  chlorate.  Sodamide  was 
introduced  by  Claisen  {Bit.,  1905,  38,  p.  69))  as  a  condensing 
agent  in  organic  chemistry,  and  has  since  been  applied  In  many 
directbns.  Sodium  is  largely  empbyed  In  llie  manufacture 
of  cyanides  and  in  reduction  processes  leading  to  the  isolation 
of  sucb  elements  as  magnesium,  silicon,  boron,  aluminium 
(formerly],  Sic;  it  also  finds  application  in  organic  chemistry. 
With  potassium  it  forms  a  liquid  alloy  resembling  mercuty. 
which  has  been  employed  In  high  temperature  thermometers 
(see  THEUOHEnv). 
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hen  pure  air  is  paswd  through  the  meUl  just  above  its 
nl  |De  Forcrand,  CirmfL  mil..  1898.  117,  PP-  }H-  SI4). 
ide.  Sufi,  il  obtained  liy  heating  the  metal  above  iSo° 


e   prepared   by  healing 


il  flactd  oa 


paned;  the  process  is  made  contmuoui,  and  the  product  contains 
about  91%  NaiOi.  When  pure,  sodium  diojadc  has  a  faint  yelbwiih 
linge,  but  on  eiponre  it  wMtens  (W.  R.  Bousfield  and  T.  M.  Lowry. 
PJill.  rnmi..  190s,  A.  >04.  P  >»)■  When  •Snolved  in  water  it  yield. 
•ORie  NaOM  andHiO,;  on  cxystalUiinf  a  cold  aolution  Uifi,  »Hfi 
separates  ai  large  tabular  hexa^ooal  cryilala,  which  on  drying  ovtr 
sulfuric  acid  give  NaiO.  iH!o;  the  former  is  also  obtslDcd  by 
precipitating  a  ndxtun  of  cauilic  toda  and  hydrogen  pemide 
solutions  with  alcohol.  Acids  yield  a  sodium  nit  and  (rec  oxyBto 
or  hydrogen  peroxides  with  carbon  dioside  it  gives  sodium  carbwate 
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ic.  Il  ia  a  coloarioa  trananuent  claaa  maia,  which 
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Sodium  [•  raon  diatinccly  itco|aiieJ  by  the  yeKow  ealatattoa 
which  volatile  laia  iopatt  to  a  Buaiea  flame,  or,  better,  by  ita 
emiiiioa  tpeclrum  which  hat  a  line  {dooMe).  the  FrauAhofer  D,  Uae. 
in  Ibe  yellow  (the  wave-tenetha  are  sScA  and  itgo}.  The  atomie 
weMt  waa  determined  by  Sia>  la  be  aa-B?  (K  - 1);  T.  W.  Richarda 
anfR.  C  WeUi  (/mm.  Amt.  CWm.  Stc,  1905, 37,  p. «»)  obtained 
the  value  13-oot  (0  -  ifi). 
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jbaoibed  Into  the  Uood,  and 

rfaimai  which  dcrivea  then 

latter  they  act  aa  iSurettea.  but  \em  powEnuiiy  tbmn  poca^um, 
iDcniiBi  the  flow  ol  waltr  uid  the  miEpuI  ol  una  and  [mdainc  the 
wine  leaa  add.    They  aie  laid  u>  dikioiih  [he  aimtiaa  7  Hv 

TkmfnUa:  fitunui  fit.— The  Uqow  (odii  ethvfatia  la  ■ 
powerlul  cauitic  (Dd  ii  uied  10  deitrmr  amall  naevi  and  warta,  A 
lollaa  vf  lodiuni  bicaitonate  ia  uacfuTto  allay  itchinf.  g^iniurn 
of  lodium  niljjhite  are  UKd  aa  nild  ntipanWtica.   Jnhraal  Ma. — 


which  la  Inquei...,  _, 

haemcrriiage  and  dianhoca. . 

diabetic  coma  and  cctaDpaia,  actlnf  by  diluiiag  the  tnina  in  tli 
blood.    Fmn  tUa  haa  oevdofied  the  hitraauieular  injrctioD  < 

diluted  aea-water  In  the  treatment  of  eaattn.eiiteri[ia,  mnm — 

viriouB  alctD  aflecdooa  Sodium  chloride  la  an  important  co 
d  the  walen  of  Ho«bur(.  Weahadea.  Nauho^  and  K 
Sodium  bicarbonate  ia  one  of  oor  moat  useful  nalTic  ■*  ~ 
aolacida.  relieyiot  pain  in  hjjBxhloridia.    It  u  the  or 

Hdative.  Sodium  pho^ihaie  tod  uLphaEe  are  choUcocne  pur(a- 
tivea  and  are  uied  id  the  ueaCmcBl  cl  nllatoaea.  The  aalpbaie  ia 
the  chief  conWitiKnl  of  Maiicnbid  and  Carlabad  waten.  Laitc 
doaea  of  theac  lalta  are  uied  to  reoiove  fluid  in  dropay-  Soda  tax- 
(ante  ia  purntive  and  diuretic  aa  ia  the  dtro-tartarate.  These 
purgative  aodium  lalta  are  moat  uaeful  ia  the  treaunent  of  chnmic 
conatipation,  and  of  the  coostlpaiioo  aHocialed  with  boie  and 
hepatic  dyapepaia.    They  ihould  be  diiaolved  ^ 


ineiiciil.    SodiuT 


•^^^ 


SODOM  AMD  OONOniUH.  in  bibUcal  geognphy,  two  oI  five 
dtiea  (the  othera  najned  Admah,  Zeboiim  and  Bela  or  Zoar) 
which  were  together  known  u  the  "  dtica  ol  the  Kikkar  " 
(circle),  somewhert  in  the  neighbourhood  of  the  Dead  Sea. 
They  occupied  a  (ntDe  region,  choten  by  Lot  for  hit  dwelling 
(Gen.  liii.  10-ij).  They  wereailxked  by  the  tour  great  E«j- 
em  king)  and  polled,  but  ratored  by  the  itiletvmlioa  of  Abnm 
and  hit  men  coming  to  Ihe  aid  oF  Lot  (Ctn.  >iv.).  Tfaey  were 
proveibial  for  wickedneia.  for  which  they  wen  dotiDycd  by  a 
rain  oC  "  Bte  and  briinilone  "  (Gen.  ili.).  The  aile  of  the 
citiet,  the  hiilofjdiy  of  the  eventi  namled  of  them  ud  Ibc 
ntlure  of  the  calastrophe  that  dettroyed  ibem,  are  matters  of 
hoi  diipule.  Modem  namn,  mure  or  leu  timilar  to  Ibe  aifcient 
^peilatiooa,  have  been  noted  in  diflertot  puu  of  Ibc  Dead 


SODOMA,  IL— SOEST 


10  ccitiln  tdcotificatioD  tan  be  bucd  on  time 
le  moct  BlriluQg  comddcnce  ia  Jcbel  Ujdumj 
by  some  eqiultd  wilh  confidence  to  Sodom,  Tbe  nunci  ue 
ndicallr  idaiiica];  but  Cbe  bill  Is  tuoel/  >  iill-iidge  600  ft. 
bigh  ud  7  m.  long,  tod  unoot  pouiblj'  rcpraent  u  andent 
aiy.  lis  moat  tb«t  am  be  uld  it  tbit  tbe  uunca  hive  Uugcted 
in  tbe  Jordui  vtlky  in  »  vague  Indithm — my  IQuly  bdped  by, 
if  not  enlirely  due  to,  liteiaiy  accsunu  of  the  cauitnphe-^ 
joit  u  hu  tbe  name  of  Lol  bimsell  In  the  Anb  nunc  of  the 
Dcsd  ScL  Tbe  cstatuopbe  hu  been  e^Uiaed  u  >  volcanic 
Bnplion,  «  an  eiploiive  sulbtuit  at  gii  ud  oil  Moied  and 
■fEnmulatiiig  at  bigh  pimuie.  Hie  kttei,  lo  wbkh  panikis 
in  gnJogically  bouIii  ngiooi  In  Amaia,  are  not  imkBOWD, 
B  the  Dual  probable  oatnral  explanation  thtt  can  be  o&ered. 
(R.  A.  S.  M.) 
aODOSA.  IL  (ujT-iin),  tbe  name  given  to  the  IlaUan 
pailiter  Giovanni  Antonio  Bud  (who  QntH  recent  yean  wu 
oToneoiuly  named  Raid).  He  ii  nid  to  have  borne  alio  the 
name  of  "  Sodooa  "  a*  >  family  name,  and  UkewiK  the  name 
TTnioni;  Sodooa  b  tigned  upon  lome  ot  hli  pktuni.  While 
"  Baiii "  mt  comipled  into  "  Razd,"  "  Sodooa  "  may  have' 
been  coirupted  into  "Sodoma";  Vasari,  bowever,  acanmted 

meter.  This  vcnion  appean  lo  have  been  iupiied  by  Saiii'a 
pupil  and  lubKqueiic  rival  BuxifumL  In  R.  H.  Cuit'i  ncenC 
wmk  on  tbe  painter  another  luggeition  it  made.  Vauri  tella 
f  that,  Baiai'i  bone  having  won  a 


y  of  "Who  is  the  c 


=  ?"w 


emptu- 


ooly  auwend  "  Sodoma,"  In  order  to  insult  the  Florenttnea 
(actoeding  to  Hilanai);  and  Mr  Custoffeia  the  suggestion  of  Ibe 
Italian  friend,  that  the  racing  name  was  really  a  dipped  form  of 
St  ilflu,  "  I  am  the  trainer."  Whatever  the  real  origiD,  Ihe 
name  was  long  nippoaed  to  indicate  an  iinmonl  character. 

Basi  was  of  the  family  dc  Bazis,  and  wu  bom  at  Vercelli 
[d  Lomttardy  in  1477.  Hu  first  master  waa  Martino  Spanzotto, 
t^  wb«n  one  signed  picture  is  known;  and  be  appears  to  have 
been  in  his  native  place  a  scholar  of  the  painter  Giovenone. 
Acquiring  thua  ttie  strong  colouring  and  other  distinctive  marks 
of  tbe  Lombard  school,  be  was  thought  to  Siena  towards  Ihe 
doie  of  tbe  ijlb  century  by  >oni?ageDU  of  the  Spannoccbi 
family^  and,  u  the  bulk  of  bis  profosiorul  life  was  passed  In 
this  Tuscan  dty,  be  counts  as  a  member  of  ihe  Siesese  icbool, 
altbough  not  stncily  affined  to  it  in  point  oi  style.  He  doe*  not 
acem  to  have'  bcA  a  steady  or  laborious  stadent  in  Siena,  apart 
fmih  same  attention  which  he  bestowed  upon  Ihe  sculptures 
ot  Jacopo  dtlla  Querda.  Along  with  Pintuiicchio,  he  was 
one  of  tbe  first  to  establish  there  Ihe  matured  style  of  the 
CwfiKaA;.  His  earliest  works  of  repute  are  teventeen  fnscoes 
in  tiie  Benedictine  monastery  o(  Monte  Oliveto,  on  the  road 
frooi  Siena  to  Rome,  illustiBtiog  tbe  life  of  St  Benedict,  in  con- 
tinuatkm  of  the  scries  which  Luca  Signorelli  had  begun  in  149^ ; 
Baiii  completed  the  set  in  1501.  Hence  he  waa  invited  to  Rome 
by  tbe  celebrated  Sienae  merchant  Agostino  Chigi,  and  was 
enpkiyed  by  Pope  Julius  IL  in  the  Camera  della  Scgnatura  in  the 
VaticarL  He  aecuted  two  great  compoeitions  and  various 
ornaments  and  giotoques.  The  Ulter  are  still  eitant;  but  the 
btset  works  did  not  satisfy  the  pope,  who  engaged  Raphael  to 
ntatitule  his  "Justice,"  "  Poeliy,"  and  "Theology."  In 
the  Chigi  Palace  (now  Famesina)  Baai  painted  »ome  subjects 
from  the  life  (J  Alexander  the  Great;  "Aleiander  in  the  Tent  of 
Dario*  "  and  ttie  "  Nuptials  of  the  Conquenir  with  Roiana  "  {by 
some  (snaidettd  his  masterpiece)  arc  more  panicululy  noticed. 
When  Leo  X.  was  made  pope  (1513)  Bairi  presented  him  wilh 
a  pianre  of  tbe  "  Death  of  Lucretis  "  (or  of  Cleopatra,  according 
to  some  accounts) ;  Lee  gave  him  s  large  sum  of  money  in  recom- 
pcnae  and  created  him  a  cavahere.  Baui  afterwards  relumed  to 
^na  and  at  a  later  dale  went  in  quett  of  work  to  Pisa,  Vol- 
Isra,  and  Lucca*  From  Lucca  he  tetumed  to  Siena,  not  long 
before  his  death,  which  took  place  on  tbe  I^lh  of  February  i  J40 
(ibc  oUer  narrativea  say  ish).  He  bad  squandered  his  pro- 
perty and  B  said  (rather  dubiously)  lo  have  died  in  penury  in 
tbe  gnat  hinpilri  id  Siena.    Baiai  had  manied  in  youth  a  luly 


of  good  poaition,  but  tbe  qxnaa  iSugreed  and  lepaiated  pretty 
soon  afterwards.  A  daughter  of  theirs  manied  Bartolommeo 
Neroni,  namod  also  Ricdo  Sanese  or  Hsestio  Rlcdo,  one  of 
Baui's  principBl  pupils. 
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:,  fay  Roben  H. 
H  hy.  {W.M.R.) 

BODOR  ADS  HAH.  the  name  of  the  bishopric  of  the  Church 
of  England  which  include)  the  lale  of  Man  and  adjaceot  islets. 
In  ITJ4  the  diocese  of  Sodor  was  formed  to  bclude  the  Heb- 
rides and  other  islands  west  of  Scotland  (None  Sitdr-eyjar, 
Sudreya,  or  southern  isles.  In  distinction  from  Nordr-tyjar,  the 
northem  isles  of  Orkney  and  Shetland]  and  the  Isle  of  Man. 
It  was  in  the  archdiocese  of  Tmndhjem  In  Norway.  (The  con- 
nexion of  the  Isle  of  Man  with  Korway  is  considered  r.v.  Man, 
Isle  or).  A  Norwegian  diocese  of  Sodor  had  been  In  eiistenca 
previously,  but  Its  history  is  obscure,  and  \he  first  union  of  Man 
with  it  in  1093  by  Magnus  Barefoot  is  only  traditional.  Tlie 
Nomina  conneiioa  was  broken.ia  ii6t,  aiid  in  isu  Man  was 
detached  from  the  Scottish  islands.  The  cathedral  of  Sodot 
wax  on  Si  Patrick's  Isle  at  Peel  (j.s.),  and  it  ii  ptesible  that  the 
name  Sodor  being  lost,  its  meaning  was  applied  to  the  isle  as 
the  seat  of  the  bishop.  The  termination  "  and  Man  "  seems  to 
have  been  added  in  the  I7lfi  century  by  a  legal  draughtsman 
ignorant  of  the  proper  application  of  the  name  of  Sodor  to  the 
bishopric  of  Man.  By  the  latter  part  of  the  i6th  century  the 
.terms  Sodor  and  Man  had  become  interchangeable,  the  bishopric 
being  spoken  of  ss  that  of  Sodor  Qt  Man.  Till  1604  the  blshopa 
invariably  signed  themselvea  Sodorenjij\  after  that  date  and 
till  1684,  sometimes  Soiiainiii  and  sometima  "  Sodor  and 
Man,"  and  after  16S4  always  "  Sodor  and  Man."  The  see, 
while  lot  some  purposea  In  the  archdiocese  of  York,  hu  its  own 
convocation.  Tbe  hisbop  sits  in  tbe  House  ol  Lords,  but  bu 
no  vote. 

5eeA.W.  Moore.  SuCury^dt  Jib  i!fV«  [London.  1900}. 

BDSBT,  a  town  of  Germany,  in  the  Prussian  province  (^ 
Wolubalia,  litualed  In  a  fertile  plain  (Srxlter  BStiit),  jj  m.  E. 
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of  Dortmimd,  on  the  main  n3way  G>logne-EIberfdd-Berlin. 
Pop»  (1905)1  >7»394*  Its  early  importance  is  attested  by  its  seven 
fine  diurches  (six  Protestant),  of  which  the  most  striking  are 
St  Peter's,  the  Wiesenkirche,  a  gem  of  Gothic  architecture, 
Maria  zur  HOhc — ^St  IiCary-on-the-height — with  beautiful  mural 
frescoes,  founded  in  13 14  and  restored  in  xSso-iSsa,  and  the 
Roman  Catholic  cathedral,  founded  in  the  xoth  century  by 
Bruno,  brother  of  Otto  the  Great  (the  present  building  was 
erected  in  the  12th  century).  This  last,  with  its  very  original 
fagade,  is  one  of  the  noblest  ecclesiastical  monuments  of  Germany. 
Remains  of  the  broad  wall,  now  partly  enclosing  gardens  and 
fields,  and  one  of  the  gates  remain;  but  the  thirty-six  strong 
towers  which  once  defended  the  town  hav^  djsappeared  and  the 
moats  have  been  omverted  into  promenades.  The  town-hall 
(1701)  contains  valuable  axchives,  and  among  the  numerous 
educational  establishments  must  be  mentioned  the  gymnasium, 
founded  in  1534,  through  the  instrumentality  of  MeUmchthon, 
an  evangdical  teachers'  seminary,  an  agricultural  school, 
and  a  blind  asylum.  Iron-working,  the  manufacture  of  soap, 
hats,  sugar,  dgacs,  bricks  and  tiles,  linen-weaving,  tanning 
and  brewing,  together  with  market-gazdening  and  farming 
in  the  neighbourhood,  and  trade  in  cattle  and  grain  are  the 
leading  industries. 

Mentioned  in  documents  as  early  as  the  9th  century,  Socst 
was  one  of  the  largest  and  most  important  Hanseatic  towns  in 
the  middle  ages,  with  a  populaXion  estimated  at  from  30,000 
to  6o,ooa  It  was  one  of  the  chief  emporiums  on  the  early 
trading  route  between  Westphalia  and  Lower  Saxony.  Its 
code  oi '  municipal  ■  laws  {Schran;  jus  susaitHse),  dating  from 
X 144  to  1x65,  was  one  of  the  earliest  and  best,  and  served  as 
a  modd  even  to  Lflbeck.  On  the  fall  of  i^ry  the  Lion, 
duke  of  Saxony,  Soest  paiaed  with  the  rest  of  Angria  to 
Cokigne.  In  the  xsth  century  the  strife  between  the  towns- 
men and  the  archbishops  broke  out  in  open  war,  and  in 
X444  the  strong  fortifications  of  the  town  withstood  a  long 
siege  by  an  army  of  60,000  men.  Th<  women  of  Soest  are  said 
to  have  djoMngiiUh^  thonselves  in  this  contest  {Soester  FMe)^ 
Papal  intervention  ended  the  strife,  and  Soest  was  permitted  to 
remain  under  the  protection  of  the  dtikes  of  Cleves.  The 
pnepmiy  of  ihe  town  waned  in  more  modem  times:  in  x^63  its 
population  was  only  3800;  in  x8i6  it  was  6687. 

See  Vogeler,  Soe^,  seine  AlUri&nur  und  SehenswHrditketUn* 
(Soert,  1890);  Hausberg.  Die  soester  Fehde  (Trier,  1882);  SQmmer- 
mann.  Die  wandmalereien  in  der  Kircke  Maria  tur  Hdhe  in  Soest 
(Soest,  1890) ;  Aldenkirchen,  Diemittd6lterlicke  Kunst  in  Soest  (Bonn, 
1875) ;  Ludoiff  und  Vogeler,  Knnstdenkmdier  des  Kreises  Soest  (Soest, 
1905). 

SOFA*  a  long  couch  with  stuffed  back,  arms  and  seat,  to  h(dd 
two  or  mote  persons.  The  >mxd  is  of  Arabic  ori^n,  and  is  an 
adaptation  of  sufah,  couch,  from  root  5a/a— to  dnw  up  in  line. 
According  to  Richardson,  DicL  of  Eng.  Lang,  quoted  by  Skeat, 
the  Arabic  sufah  was  paxticulaily  a  reclining  place  of  wood  or 
stone  placed  before  the  doors  of  Oriental  houses.  In  the  history 
of  furniture  the  sofa  was  a  development  of  the  straight  backed 
settee.  It  was  not  so  much  therefore  a  long  chair  or  combination 
of  chairs,  as  a  seat  or  couch  for  reclining.  The  early  X9th- 
centuiy  type  had  a  back  with  a  sing^  arm  at  one  end,  the  other 
being  left  open.  The  most  favoured  modem  form  is  that  known 
as  the  Chcsterfield,,with  double  arms  and  back,  heavily  padded. 
(See  also  Settee.)' 

SOFALA,  a  Portuguese  seaport  on  the  east  coast  cif  Africa, 
at  the  mouth  of  a  river  of  the  same  name,  in  20*  12'  S.  Pop« 
(1900),  about  xooa  The  town  possesses  scarcely  a  trace  of  its 
former  importance,  and  what  trade  it  had  was  nearly  all  taken 
away  by  the  establishment  of  Beira  {q.v.)  a  little  to  the  north  in 
x89a  SofaU  Harbour,  once  capable  of  holding  a  hundred  larjse 
vessels,  is  silting  up  and  is  otatmcted  by  a  bar.  Ruins  exist 
of  the  strong  fort  built  by  the  Portuguese  in  the  i6th  century. 
Previous  to  its  conquest  by  the  Portuguese  in  X505  Sofsla 
was  the  chief  town  of  a  wealthy  Mahommedan  state,  Arabs 
having  established  themsdves  there  in  the  12th  century  or 
earlier.     At  one  time  it  formed  part  of  the  sultanate  of 


Kilwa  {q.v.).  Sofala  was  visited  by  the  Portuguese  Jew,  Peio 
de  CovilhAo,  in  1489,  who  was  attracted  thither  by  the  ttpotis  of 
gold-mines  of  which  Sofala  was  the  port.  The  conquest  of  the 
town  followed,  the  first  governors  of  the  Portuguese  East  African 
possessions  being  entitled  Captains-General  of  Sofala.  (See 
PoaTUOUESE  East  Africa.)  Thom6  Lopes,  who  accompanied 
Vasco  da  Gama  to  India  in  1 502  and  left  a  narrative  of  the  voyage 
(first  printed  in  Ramusio,  Viaggi  «  Navegationi),  identifies  Sof^ 
with  Solomon's  Ophir  and  states  that  it  was  the  home  <^  the 
Queen  of  Sheba.  This  identification  of  Sofala  with  Ophir,  to 
which  Milton  alludes  (P<ir.  Lost,  xL  399-401)  is  untenable. 

The  small  island  of  Chiloane,'  with  a  good  harbour,  40  m.  S. 
of  Sofala,  has  been  colonized  from  Sofala  (the  township  being 
named  Chingune)  as  has  also  the  island  Santa  Cawjina,  in  the 
Bazamto  archipelago. 

• 

See  BuU.  Ceogr.  Soe.  Memmbiaue  (1883)  for  an  aoooont  of  the 
Sofala  mines;  and,  generally,  Idriaf,  CliwutU^  i.  |  8,  O.  Dapper, 
Description  de  I'Afrique  (Amsterdam.  x686):  T.  Baines.  Tke  Geld 
Regions  of  South  Africa  (1877);  G.  McC.  Theal's  Ruords  of  SonA 
Eastern  Africa  (1898-X903) ;  Sir  R.  Burton's  notes  to  his  editioa  of 
Casioeni. 

SOFFIONI  (sometimes  spelt  suffiom),  a  name  applied  in 
Italy  to  certain  volcanic  vents  which  emit  jets  of  steam, 
generally  associated  with  hydrogen  sulphide  and  carbon  dioxide, 
sometimes  also  with  a  little  ammonia  and  marsh-gas.  The 
sofiioni  are  usually  arranged  in  groups,  and  are  best  represented 
in  the  Maremma  of  Tuscany,  where  they  contain  a  small  pro- 
portion of  boric  add,  for  which  they  are  utilized  industriaUy. 
For  such  natural  steam-holes,  the  French  geologists  often  use 
the  term  sonfficrds  in  place  of  the  Italian  soffioni. 

SOFFIT  (from  Fr.  soffite,  Ital.  soffitUtf  a  ceiling,  foraied  as 
if  from  sujktus  for  suffixust  Lat.  suffigere,  to  fix  underneath), 
a  term  in  architecture  given  to  the  underside  of  any  construc- 
tional feature;  as  for  instance  that  of  an  ardv  or  an  architrave 
whether  supported  by  piers  or  colimms;  also  to  the  underside 
of  a  flight  of  stairs,  and  in  the  classic  entablature  to  the  under- 
side of  the  projecting  cornice. 

SOFIA  (Bulgarian  Sredett,  the  middle  town,  a  name  now 
little  used),  the  capital  of  Bulgaria,  situated  almost  in  the 
centre  of  an  upland  plain,  about  1700  fL  above  sea-levd,  between 
the  Western  Balksins  on  the  N.  and  Mt  Vitosh  on  the  S. 
Pop.  (1907)  82,187.  Two  small  tributaries  of  the  river  Isker, 
the  Perlovetz  and  the  Eleshnitza  or  Boyana,  flow  respectivdy 
on  the  east  and  west  sides  of  the  town.  Since  r88o  the  dty 
has  been  almost  entirely  renovated  in  the  "  European  "  style; 
the  narrow  tortuous  lanes  and  mean  houses  of  the  Turkish 
epoch  have  almost  disappeared,  and  a  new  town  with  straight 
paralld  streets  has  been  constmcted  in  the  eastern  suburb. 
The  oldest  building  in  Sofia  is  the  littte  round  chapd  of  St 
George  in  the  Jewish  quarter— originally,  it  is  said,  a  Roman 
temple;  then  a  church,  then  a  mosque,  and  now  a  church  once 
more.  Of  the  prindpal  mosques  the  large  Buyuk  Djamfa,  with 
nine  metal  cupolas,  has  become  the  National  Museum;  the 
Tchema  Djamfa  or  Black  Mosque,  latterly  used  as  a  prison, 
has  been  transformed  into  a  handsome  diurch;  the  Banya- 
bashi  Djamla,  with  its  picturesque  minaret,  is  still  used  by 
Moslem  worshippers.  Qose  to  the  last-naxned  in  the  centre 
of  the  town,  are  the  public  baths  with  hot  springs  (temperature 
117*  F ).  In  the  cathedral  or  church  of  Sveti  Krai  (the  Saint 
King),  a  modem  building,  are  preserved  the  remains  of  the 
Servian  king  Stdan  Urosh  IL  A  large  new  cathedral  dedicated 
to  St  Alexander  Nevski  was  in  course  of  constmction  in  1907; 
the  foundation  stone  was  taken  from  the  church  of  St  Sophia. 
The  palace  of  the  prince,  occupying  the  site  of  the  Turkish  kooak 
was  buOt  by  Prince  Alexander  in  X880-X882;  it  has  been  greatly 
enlarged  by  King  Ferdinand.  In  front  of  the  palace  is  the 
public  garden  or  Alexander  PariL  Tlie  theatre,  the  largest  in 
south-eastem  Europe,  was  completed  in  1906.  Other  important 
buildings  are  the  Sobranye,  or  parliament  house,  the  palace 
of  the  synod,  the  ministries  of  war  and  commerce,  the  univer- 
sity with  the  national  printing  press,  the  national  library,  the 
officers'  dub  and  sevoal  large  military  stnicUuea.    A  snaU 
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mausoleoffl  contains  the  remains  of  Prince  Alexander;  there  are 
monuments  to  the  tsar  Aloander  U..,  to  Russia,  to  the  medical 
afi&cers  who  fell  in  the  war  of  1877  and  to  the  patriot  Levsky. 
A  public  inrk  has  been  laid  out  in  the  eastern  suburbs.  The 
dty  b  well  drained  and  possesses  a  good  water  supply;  it  is 
lighted  by  electricity  and  has  an  electric  car  system.  It  con- 
tains Inewcries,  tanneries,  sugar,  tobacco,  doth,  and -silk  fac- 
tories, and  exports  skins,  doth,  cocoons,  cereals,  attar  of  roses, 
dried  fruit,  &c.  Sofia  fojms  the  centre  of  a  railway  system 
radiating  to  Constantinople  (300  m.),.  Bdgrade  (306  m.) 
and  central  Europe,  Varna,  Rustshuk  and  the  Danube,  and 
Kiustendil  near  the  Macedonian  frontier.  The  climate  is 
heaHhy;  owing  to  the  elevated  situation  it  is  somewhat  cold, 
and  is  liable  to  sudden  diurnal  and  seasonal  changes;  the  tem- 
perature in  January  sometimes  falls  to  4^  F.'  below  zero  and  in 
August  rises  to  100°.  The  population,  of  which  more  than  two- 
thirds  are  Bulgarians,  and  about  one^ixtb  Si>anish  Jews,  was 
20,501  in  x88i,  30,428  in  1888, 46,593  in  1893  and  82,187  in  1907. 

History. — ^Ilie  colony  of  Serdica,  founded  here  by  the  emperor 
TVajan,  became  a  Roman  provincial  town  of  consideraUe 
importance  in  the  3rd  and  4th  centuries  AJ>.,  and  was  a  favourite 
Rsidence  of  Constantine  the  Great.  Serdica  was  burnt  by  the 
B.cxa  in  aj>.  447;  few  traces  remain  of  the  Roman,  dty,  but 
more  than  one  hundred  types  of  its  coins  attest  its  importance. 
The  town  was  taken  by  the  Bulgarians  under  Krum  in  aj>.  809; 
the  name  Serdica  was  converted  into  Sredetz  by  the  Slavs, 
who  associated  it  with  treda  (middle),  and  the  Slavonic 
form  subsequently  became  the  Byzantine  Triaditza.  The 
name  Sofia,  which  came  into  use  towards  the  end  of  the  14th 
century  is  derived  from  the  early  medieval  chtirch  of  St  Sophia, 
the  massive  ruins  of  which  stand  on  an  eminence  to  the  east 
of  the  town.  The  church,  which  was  converted  into  a  mosque 
by  the  Turks,  was  partly  destroyed  by  earthquakes  in  x8i8 
and  1858.  The  town  successfully  resisted  the  attacks  of  the 
emperor  Basil  U.  in  987;  between  xox8  and  xx86,  under  Byzan- 
tine rule,  it  served  as  a  frontier  fortress.  During  this  period 
a  numbo*  of  prisoners  of  the  Petcheneg  tribe  were  settled  in 
the  neighbourhood,  in  all  probability  the  ancestors  of  the  Sh6p 
tribe  which  now  inhabits  the  surrounding  districts.  In  1382 
Sofia  was  captured  by  the  Turks;  in  1443  it  was  for  a  brief  time 
occupied  by  the  Hungariaxa  under  John  Hunyady.  Under 
Turkish  rule  the  dty  was  for  nearly  four  centuries  the  residence 
of  the  beylerbey  or  governor-general  of  the  whole  Balkan 
Peninsula  except  Bosnia  and  the  Morea.  During  this  period 
the  population  increased  and  became  ma|iUy  Turkish;  in  1553 
the  town  possessed  eleven  large  and  one  hundred  small  mosques. 
In  the  latter  half  of  the  X5th  century  Sofia*  owing  to  its  situation 
at  the  junction  of  several  trade  routes,  became  an  important 
centre  of  Ragusan  commerce.  During  the  Turco-Russian 
rampaign  of  1829  it  was  the  headquarters  of  Mustafa  Pasha 
of  Skodra,  and  was  occupied  by  the  Russians  for  a  few  days. 
On  the  4th  of  January  1878  a  Russian  army  again  entered  Sofia 
after  the  passage  of  the  Balkans  by  Gourko;  the  bulk  of  the 
Turkish  population  had  previously  taken  flighL  Though  less 
central  than  Philippopolis  and  less  renowned  in  Bulgarian 
histoiy  than  Th)ovo,  Sofia  as  sdected  as  the  capital  of  the 
newly-created  Bulgarian  state  in  view  of  its  strategical  position, 
wbich  commands  the  routes  to  Constantinople,  Bdgrade, 
Ifacedonia  and  the  Danube.  (J-  D.  B.) 

SOODIANA  (Sugdiane,  O.  Pers.  Sugkuda\  a  province  of  the 
Acfaaemcnian  Empire,  the  eighteenth  in  the  list  in  the  Behistun 
inscription  of  Darius  (2.  16),  corresponding  to  the  modem 
districts  of  Samarkand  and  Bokhara;  it  lay  north  of  Bactriana 
between  the  Oxus  and  thie  Jaxartes,  and  embraced  the  fertile 
valley  of  the  Zerafshan  (anc.  Polytimetus).  Under  the  Greeks 
SofdiAna  was  united  in  one  satrapy  with  Bactria,  and  subse- 
c|uently  it  formed  part  of  the  Bactrian  Greek  kingdom  tiU  the 
Scythians  (see  ScrrazA)  occupied  it  in  the  middle  of  the  2nd 
century  b.c.  The  valley  of  the  Zerafshan  about  Samarkand 
retained  even  in  the  middle  ages  the  name  of  the  Soghd  of 
Samarkand.  Arabic  geographoi  reckon  it  as  one  of  the  four 
iaifcst  districts  in  the  world. 


SOGNE  FJORD,  a  great  inlet  of  the  west  coast  of  Norway, 
penetrating  the  mainland  to  a  distance  of  X36  m.  It  is  the 
longest  fjord  in  Norway,  and  the  deepest,  approaching  700 
fatbomis  in  some  parts.  Sognefest  at  its  entrance  is  50  m. 
by  water  from  Bergen,  in  6x**  5'  N.-  The  general  direction 
from  the  sea  is  easterly.  For  the  first  50  m.  the  sombre 
flanking  mountains  are  unbroken  by  any  considerable  branch, 
but  from  this  point  several  deep,  narrow  inlets  ramify,  penetrat- 
ing the  Jostedalsbrae  and  Jotunf  jdd  to  the  north  and  the  north- 
wsurd  extension  of  the  Hardangerijeld  to  the  south,  walled  in 
at  their  heads  by  snow-dad  mountains  and  frequented  by 
travellers  on  account  of  the  magnificent  scenery.  The  prindpid 
are  Fjaerhtnds,  Sogndals  and  Lyster  fjords  to  the  north,  Aardals 
fjord  to  the  east,  Laerdals  and  Aurlands  fjords  to  the  south. 
From  the  last  branches  the  Naerd  fjord,  with  a  predpitotis 
valley  of  great  beauty  (Naer6dalen)  at  its  head,  traversed  by  a 
r9ad,  from  Gudvangen  on  the  fjord,  across  the  Stalheim  Pass  to 
Vossevangefi.  The  other  prindpal  villagf»  are  Vadhcim  on  the 
outer  fjord,  the  terminus  of  the  road  from  Nordfjord;  Balholm 
and  Fjaerland  (centres  for  visiting  the  fine  gladers  of  Jostedal); 
Lekanger,  Sogndal,  and  Laerdalsdren,  whence  a  road  strikes 
south-east  for  the  Valders  and  Hallingdal  districts. 

■80HA1I,  a  town  in  the  Newmarket  parliamentary  division 
of  Cambridgeshire,  England,  5  m.  S.E.  of  Ely  by  a  branch 
of  the  Great  Eastern  railway.  Pop.  (1901),  4230.  It  lies  in 
the  midst  of  the  flat  fen  country.  To  the  west  a  rich  tract, 
still  known  as  Soham  Mere,  mark.*  the  place  of  otfe  of  the  many 
wide  and  shallow  sheets  of  water  in  the  district  now  drained. 
The  church  of  St  Andrew  is  crudform  and  had  formerly  a  central 
tower;  the  existing  western  tower  is  of  fine  and  ornate  Perpendi- 
cular work.  The  body  of  the  church,  however,  is  mainly  transi- 
tional Norman  with  additions  prindpally  Decorated,  induding 
a  beautiful  east  window,  much  andent  woodwork,  and  other 
details  of  interest.  The  gramnuu:  school  dates  from  1687. .  The 
road  from  Soham  to  Ely  was  constructed  as  a  causeway  across^ 
the  fens  by  Hervey  le  Breton,  first  bishop  of  Ely  (xxo9-xx3x). 
The  trade  of  the  town  is  agricultural,  fruit-growihg  and  market- 
gardening  being  largdy  carried  on  in  the  vidnity. 

SOIONIES  (or  Soignes,  the  Walloon  form),  a  buiy  and  flourish- 
ing town  of  the  province  of  Hainaut,  owing  its  prosperity  to 
the  important  blue  granite  quarries  ia  the  neighbourhood. 
It  contains  a  fine  abbey  church  of  the  k2th  century  and  in  the 
cemetery  connected  with  it  are  many  tombstones  of  the  13th 
and  X4th  centuries.    Pop.  (1904),  10,480. 

The  forest  of  Soignies  extended  in  the  middle  ages  over  the 
southern  part  of  Brabant  up  lo  the  walls  of  Brussels,  and  is 
immortalized  in  Byron's  ChUde  Harold.  Ori^mally  it  was  part* 
of  the  Ardenne  forest,  and  even  at  the  time  of  the  Frendi  Revolu- 
tion it  was  very  extensive.  The  first  blow  towards  iu  gradual 
contraction  was  struck  when  Napoleon  ordered  22,000  oaks 
to  be  cut  down  in  it  to  build  the  cdebrated  Boulogne  flotilla 
for  the  invasion  of  England.  King  William  I.  of  the  Netherlands 
continued  the  process  in  the  belief  that  he  was  thus  adding 
to  the  prosperity  of  the  country,  and  from  29,000  acres  in  1820 
the  forest  was  reduced  to  11,200  in  1830.  A  considerable 
portion  of  the  forest  in  the  neighbourhood  of  Waterloo  was 
assigned  in  X815  to  the  duke  of  Wdlington,  and  to  the  holder 
of  the  title  as  long  as  it  endured.  This  portion  of  the  forest 
was  only  converted  into  farms  in  the  time  of  the  second  duke. 
The  Bois  de  la  Cambre  (456  acres)  on  the  outskirts  of  Brussels 
was  formed  out  of  the  forest,  and  beyond  it  stretches  the  For£t 
de  Soignies,  still  so  called,  to  Tervueren,  Groenendad,  and 
Argenteuil  dose  to  Mont  Saint  Jean  and  Waterloo. 

SOIL,*  the  term  generally  applied  to  that  part  of  the  earth's 

*  This  word  comes  through  O.  Fr.  soii  from  a  Late  Latin  usage  of 
sciea  for  adl  or  ground,  which  in  classic  Lat.  meant  the  sole  01  the 
foot,  also  a  sandal.  Thb  was  due  to  a  confusion  with  solum,  eround, 
whence  Fr.  sol.  Both  soUa  and  stdum  are.  of  course,  from  the  same 
root.  To  be  distinguished  from  this  word  is  "  soil,"  to  make  dirty, 
to  stain,  defile.  The  origin  is  the  O.  Fr.  soil  ot  souU,  the  miry 
wallowing  ground  of  a  wud  boar,  whence  the  hunting  phrase  "  to 
take  soiC  of  a  beast  of  the  chase  taking  to  water  or  marshy, 
ground.    The  derivation  is  therefore  from  Lat.  soiUus,  pertaining  to 
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substance  which  is  stirred  or  tilled  by  implements  such  as  ploughs 
and  spades.  Below  this  is  the  subsoil.  The  soil  throu|^  being 
acted  upon  by  the  air,  heat,  frost  and  other  agencies  usually 
consists  of  finer  particles  than  those  comprising  the  bulk  of  the 
subsoil.  It  contains  more  roots,  and  as  a  rule,  is  darker  in 
colour  than  the  subsoil  on  account  of  the  larger  proportion 
of  decaying  vegetable  matter  present  in  it:  it  is  also  looser  in 
texture  than  the  subsoil.  The  subsoil  not  unfrequently  contains 
materials  which  are  deleterious  to  the  growth  of  crops,  and  roots 
descending  into  it  may  absorb  and  convey  these  poisonous 
substances  to  other  parts  of  the  plant  or  be  themselves  damaged 
by  contact  with  them.  On  this  account  deeper  tillage  than 
usual,  which  allows  of  easier  penetration  of  roots,  or  the  carrying 
out  of  operations  which  bring  the  subsoil  to  the  surface,  must 
always  be  carefully  considered. 

At  first  sight  few  natural  materials  appear  to  be  of  leas  interest 
than  the  soil;  yet  its  importance  is  manifest  on  the  slightest 
reflection.  From  it,  directly  or  indirectly,  are  obtained  all  food 
matierials  needed  by  man  and  beasL  The  inorganic  materials 
within  it  supply  some  of  the  chief  substances  utilixed  by  plants 
for  their  development  and  growth,  and  from  plants  animals 
obtain  much  of  their  sustenance. 

Origin  of  the  Soil. — It  is  a  matter  of  common  observation 
that  stones  of  monuments,  walls  or  buildings  which  are  exposed 
to  the  air  sooner  or  later  become  epiten  away  or  broken  up  into 
small  fragments  under  the  influence  of  the  weather.  This 
'disintegration  is  brought  about  chiefly  by  changes  in  tempera- 
ture, and  by  the  action  ql  the  rtin,  the  oxygen,  and  the  carbon 
dioxide  of  the  air.  During  the  daytime  the  surface  of  the  stone 
may  become  very  warm,  while  at  night  it  is  speedily  cooled. 
Sudi  alterations  in  temperature  produce  strains  which  frequently 
result  in  the  chipping  off  of  small .  fragments  of  the  material 
composing  the  stone.  Moreover  the  rain  penetrates  into  the 
small  interstices  between  its  particles  and  dissolves  out  some 
of  the  materials  which  bind  the  whole  into  a  solid  stone,  the 
surface  then  becoming  a  loose  powdery  mass  which  falls  to  the 
ground  below  or  is  carried  away  by  the  wind.  The  action  of 
frost  is  also,  very  destructive  to  many  stones,  since  the  water 
within  their  cracks  and  crannies  expands  on  freezing  and  splits 
off  small  pieces  frpm  their  surfaces.  In  the  case  of  lime- 
stones the  carbon  dioxide  of  the  air  in  association  with  rain 
and  dew  eats  into  them  and  leads  to  their  disintegration.  The 
oxygen  of  the  air  may  also  bring  about  chemical  changes  which 
resiUt  in  the  production  of  soluble  substances  removable  by 
rain,  the  insoluble  parts  bdng  left  in  a  loosened  state. 

These  "  weathering "  agents  not  only  act  upon  stones  of 
buildings,  but  upon  rocks  of  all  kinds,  reducing  them  sooner  or 
later  into  a  more  or  less  fine  powder.  The  work  has  been  going 
on  for  ages,  and  the  finely  comminuted  particles  of  rocks  form 
the  main  bulk  of  the  soil  which  covers  much  of  the  earth's 
surface,  the  rest  of  the  soil  being  composed  chiefly  of  the  remains 
of  roots  and  other  parts  of  plants. 

If  the  whole  of  the  soil  in  the  British  Islands  were  swept  into 
the  sea  and  the  rocks  beneath  it  laid  bare  the  surface  of  the 
country  would  ultimately  become  covered  again  with  soil 
produced  from  the  rocks  by  thp  weathering  processes  just 
described.  Moreover  where  there  was  no  transport  or  solution 
of  the  soil  thus  produced  it  would  necessarily  show  some  simil- 
arity in  composition  to  the  rock  on  which  it  rested.  The  soils 
overlying  red  sandstone  rocks  would  be  reddish  and  of  a  sandy 
nature,  while  those  overlying  chalk  would  be  whitish  and  contain 
considerable  amounts  of  lime.  In  many  parts  of  the  country 
soils  exhibiting  such  relationships,  and  known  as  sedentary 
soils,  are  prevalent,  the  transition  from  the  soil  to  the  rock 
beneath  being  plainly  visible  in  sections  exposed  to  view  in 
railway  cuttings,  quarries  and  other  excavations.  The  upper 
layer  or  soil  proper  consists  of  tnaterial  which  has  been  subjected 

Bwinc.  sus.  "  To  sully,"  to  besmirch,  to  cover  with  "  mire  **  (O.  Eng. 
sot  of.  Ger  sUkUn)  is  a  quite  distinct  word.  Lastly  there  is  a 
form  "  soil,"  used  by  agriculturists,  of  the  feedine  and  fattening  of 
cattle  with  green  food  such  as  vetches.  Thu  u  trom  O.  Fr.  saoler, 
sttouler,  mod.  soiUer,  Lat.  satulhu,  full-fed  {satur,  satiated,  satis, 
enough). 


to  ages  of  weathering;  the  bulk  of  it  is  composed  of  finely 
comminuted  particles  of  sand,  day  and  other  minerals,  among 
which  are  imbedded  larger  or  smaller  stones  of  more  refractory 
nature.  On  descending  into  the  substratum  the  fiiKr  material 
decreases  and  more  stones  are  met  with;  farther  down  are  seen 
btrger  fragments  of  unaltered  rock  closely  packed,  and  this 
brash  or  rubble  grades  insensibly  into  the  unbroken  rock 
below. 

In  many  districts  the  soil  is  manifestly  unconnected  in  orig^ 
with  the  rock  on  which  it  rests,  and  differs  from  it  in  colour, 
composition  and  other  characters.  There  are  transported  or 
drift  soils,  the  particles  of  which  have  been  brought  from  other 
areas  and  deposited  over  the  rocks  below.  Some  of  the  stiff 
boulder  clays  or  "  till  *'  so  prevalent  over  parts  of  thcr  north  of 
England  appear  to  have  been  deposited  from  ice  sheets  during 
the  glacial  period.  Perhaps  the  majority  of  drift  soils,  however, 
have  been  moved  to  their  present  position  by  the  action  of  the 
water  of  rivers  or  the  sea. 

As  fast  as  the  rock  of  a  cliff  is  weathered  its  fragments  are 
washed  to  the  ground  by  the  rain,  and  carried  down  the  slopes 
by  small  streams,  ultimately  finding  their  way  into  a  river  along 
which  they  are  carried  until  the  force  of  the  water  is  insufSdent 
to  keep  them  in  su^>ension,  when  they  become  deposited  in  the 
river  bed  or  along  its  banks.  Such  river-transported  material 
or  aUtmum  is  common  in  all  river  valleys.  It  is  often  of  very 
mixed  origin,  being  derived  from  the  detritus  oC  many  kinds 
of  rocks,  and  usually  forms  soil  of  a  fertile  character. 

Quality  of  Soil. — ^The  good  or  bad  qualities  of  a  soil  have 
reference  to  the  needs  of  the  crops  which  are  to  be  grown  upon  it. 
and  it  is  only  after  a  consideration  of  the  requirements  of  i^nts 
that  a  dear  conception  can  be  formed  of  what  chaActers  the 
soil  must  possess  for  it  to  be  a  suitable  medium  on  which  healthy 
crops  can  be  raised. 

In  the  first  place,  soil,  to  be  of  any  use,  must  be  suffidently 
loose  and  porous  to  allow  the  roots  of  plants  to  gr6w  and  extend 
freely.  It  may  be  so  compact  that  root  development  is  checked 
or  stopped  altogether,  in  which  case  the  plant  suffers.  On  the 
other  hand  it  should  not  be  too  oi>en  in  texture  or  the  roots 
do  not  get  a  proper  hold  of  the  ground  and  are  easily  disturbed 
by  wind:  moreover  such  soils  are  liable  to  blow  away,  leaving 
the  underground  parts  exposed  to  the  air  and  drought. 

The  roots  like  all  other  parts  of  plants  contain  protoplasm 
or  livjng  material,  which  cannot  carry  on  its  functions  unless 
it  is  supplied  with  an  adequate  amount  of  oxygen:  hence  the 
necessity  for  the  continuous  drculation  of  fresh  air  through  the 
soiL  If  the  latter  is  too  compact  or  has  its  interstices  filled  with 
carbon  dioxide  gas  or  with  water — as  is  the  case  when  the  ground 
is  water-logged — the  roots  rapidly  die  of  suffocation  just  as 
would  an  animal  under  the  same  conditions.  There  is  another 
point  which  requires  attention.  Plants  need  very  considerable 
amounts  of  water  for  their  nutrition  and  growth;  the  water- 
holding  capadty  is,  therefore,  important.  Jf  the  soil  holds  too 
much  it  becomes  water-logged  and  its  temperature  falls  below 
the  point  for  h^lthy  growth,  at  any  rate  d  the  kinds  of  jdants 
usually  cultivated  on  farms  ahd  in  gardens.  If  it  allows  of  too 
free  drainage  drought  sets  in  and  the  plants,  not  getting 
enough  water  for  their  needs,  become  stunted  in  aixe.  Too 
much  water  is  bad,  and  too  little  is  equally  injurious. 

In  addition,  the  temperature  of  the  soil  largely  controls  the 
yield  of  aops  which  can  be  obtained  from  the  land.  Soil  whose 
temperature  remains  low,  whether  from  its  northerly  aspect  or 
fiom  its  high  water  content  or  6ther  cause,  is  unsatisfactory, 
because  the  germination  of  seeds  and  the  general  life  processes 
of  plants  cannot  go  on  satisfactorily  except  at  certain  tempexm- 
tures  well  above  freezing-point. 

A  good  soil  should  be  deep  to  allow  of  extensive  root  develop- 
ment and,  in  the  case  of  arable  soils,  easy  to  woric  with  imple- 
ments. Even  when  all  the  conditions  above  mentioned  in  re^srd 
to  texture,  water-holding  capadty,  aeration  and  temperature 
are  suitably  fulfilled  the  soil  may  still  be  barren:  plant  food- 
material  ii  needed.  This  is  usually  present  in  abundance 
although  it  may  not  be  available  to  the  plant  under  certain 
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fairly  jMre  form,  Thii  mbatance  ia  preaent 
but  in  comparatively  unall  amounta.  Evi 
larman  ^nk  of  oa  ftilf  clayi  it  it  rairly  prvaenl  to  the  eatent  of 
nan  than  I  at  1%.  Tbe  word  "clay  uied  in  Die  agricultunl 
KnK  denote*  a  ilicky  intractable  material  which  ia  found  to  conijat 
of  eaccedinfly  fine  particle*  (generally  kia  than  -005  mm.  in  dia- 
meier)  of  mnd  and  other  minerab  derived  from  the  decompowtion 
of  mcka,  with  a  •mall  amount  of  Hlinte  of  ahimina.  The  peculiar 
charvrtB  which  elay  poaieiaei  la  proba^  due  not  to  iti  chemical 
compnaiticin  but  ta  iti  phyileal  aute.  When  wet  it  becomes  nicky 
and  almost  impoHiblc  to  move  or  work  with  farm  implement*; 
PBilvr  air  DOT  water  can  penetrate  freely.  In  a  dry  itate  it  become* 
hard  and  bakei  to  a  brick.  It  hnld*  mater  well  and  I*  comequently 
cold,  needing  the  apolicatian  of  much  beat  to  raiie  it*  temperature. 
It  11  obviout,  iheiefoTT,  that  aoil  compoaed  eniirely  of  clay  li  a* 

Chalk*)™^  wlin'q!rite  pure,  of  Mki^m  ^rbo'na'le  (CaCOij; 

nuleriali  though  in  exceat  detrimental  id  growth.     Alone,  wen 
irhen  broken  up  into  Koall  piecea,  It  i*  uniuitablc  for  tbe  grt>wth  of 

HumuB.  the  remaining  nnninieiit  of  aoil,  i*  the  term  uied  for  the 
decaying  v^etable  and  animal  malla-  in  the  aoil.  A  good  illuslra- 
lion  ol  It  ia  pear.  Ill  walelholding  caparity  it  great,  but  It  is 
often  Bcid.  and  when  dry  it  it  light  and  incapable  oTiuppotting  the 
nola  of  [danta  prnperiVi  Few  of  the  commonly  cultivated  cTDpa 
can  live  in  a  loO  Dmainlnt  mainl;^  at  humui. 
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0  50%  of  clay  and 
vegetable  leiiduci 
pnrve  the  moat  melul  for  ordinary  farm  and  pTOen  crop*;  auch 
blenda  are  known  aa  "  loama,"  thote  in  which  clay  predominam 
beiiH  termed  clay  loamai  and  thoie  In  which  the  sarid  predominates 
bihG'  knnu.  Stiff  day* "  contain  over  w%  of  clay:  "light 
H»da"havele**thinia%.    In  the  mechanical  analyiU  of  tbe  snil, 

the  nmairKkr  of  the  Sdr  earth  ia  aubjeclcd  to  vaiioui  proceun 
of  yStam  and  depoKHan  from  water  with  a  view  of  determining 
the  relative  prDpartiona  of  nnd,  lill  and  clay  prevnl  In  it.  M«I 
tt  the  material  termed  "  mai  "  in  (uch  analyie*  coniiiti  of  particle* 
nnging  in  diameter  from  >s  to  -05  mm,,  and  (be  "  bit  ^'  from  -os 

--    — '''-  "  clav  "  being  compoaed  of  particle*  leas  than 

ler.   The  proportional  amount  nf  Iheie  maieriala 
"      '  ..."  ^j|^  ^y  ijpven 
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Soce  the  dry  weight  of  the  first  fool  of  ao 


From  the  figure*  given  previously  of  the  amount  of  nitrogen, 
potash  and  phoaphotic  arid  removed  by  a  wheat  ot  mangel  crop  it 

ing  phcnphates,  polaihand  nitrogen  are  dddcd. 

analyses  ol  a  soil  with  its  known  cropping  power,  but  there  is  yet 
much  10  be  leanit  in  regard  10  these  mittcrs.  A  great  proportion 
of  the  food  constituenii  which  can  be  eslracted  by  iltong  hydro- 
chloric acid  are  not  in  a  condition  to  be  taken  up  by  Iht  roots  ol 
plants;  they  are  present,  but  in  a  "dormant  "mate,  although  by 

able  "  to  g^nls.     Analyses  of  this  character  would  appar  to 
indicate  the  permanent  productive  capacity  of  tbe  aoil  ralher  than 
il*  immediate  power  of  prowing  a  crop. 
Soils  conuioing  let*  than  is  %  of  potaih  are  likely  to  need  apecial 

containing  a*  much  aa  -4  or  'SX  do  not  usually  retpond  10  those 
manurea.  Where  the  amount  of  phosphoric  acid  (P,0,)  is  lea* 
than  -05%  pboaphatk:  manure*  are  eencraUy  found  10  '**'"'^j'j 

(or  ocept  pestlp*  in  anb  containing  a  hi^  pencnlate  c<  ■>*» 
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compounds.  Similarly  soils  with  less  than  •!  %  of-  nitrogen  are 
likely  to  be  benefited  by  applications  of  nitrogenous  manures. 
Too  much  stress,  however,  cannot  be  laid  upon  these  figures,  since 
the  fertility  of  a  soil  is  very  greatly  influenced  by  texture  and  physi- 
cal constitution,  perhaps  more  so  oy  these  factors  than  by  chemical 
composition. 

At  present  it  is  not  possible  to  determine  with  accuracy  the 
amount  of  immediately  available  plant  food-constituents  in  a  soil: 
no  doubt  the  various  q)ecies  of  plants  differ  somewhat  in  their 
power  of  absorbing  these  even  from  the  same  soil.  The  method 
mtroduced  by  Dyer  of  dissolving  out  the  mineral  constituents 
of  the  soil  wiui  a  i  %  solution  of  citric  acid,  which  represents  about 
the  average  acidity  of  the  roots  of  most  common  plants,  yidds 
better  results.  In  the  case  of  arable  soils,  where  the  amount  of 
phosphoric  acid  determined  by  this  method  falls  below  •oi  %,  phos- 
phatic  manuring  is  essential  for  good  crops.  The  writer  has  found 
that  many  pasture  soils  containing  less  than  •02^  ot  '03  %,  respond 
freely  to  applications  of  phosphates;  probably  m  such  cases  even 
the  weak  acid  is  capable  ofdissolving  out  phosphates  from  the  humus 
or  other  compounds  whkh  yield  little  or  none  to  the  roots  of  grasses 
and  clovers.  In  soils  where  the  potash  available  to  citric  acid  is 
less  than  •005  %,  kainit  and  other  potash  fertilisers  are  needed. 

H^o/er  in  tiu  Soil. — ^The  imporunce  of  an  adequate  supply  of  water 
to  growing  crops  cannot  well  be  over-estimated.  During  the  life 
of  a  plant  there  is  a  continuous  stream  of  water  passing  through 
it  which  enters  by  the  root-hairs  in  the  soil  and  after  passing  along 
the  stem  is  given  off  from  the  stomata  of  the  leaves  into  tM  open 
air  above  ground.  It  has  been  estimated  that  an  acre  of  cabbage 
will  absorb  from  the  land  and  transpire  from  its  leaves  more  than 
ten  tons  of  water  per  day  when  the  weather  is  fine. 

In  addition  to  its  usefulness  in  maintaining  a  turgid  state  of  the 
young  cells  without  which  growth  cannot  proceed,  water  is  itielf  a 
plant  food-material  and  as  absorbed  from  ttie  soil  contains  dissolved 
in  it  all  the  mineral  food  constituents  needed  by  plants  for  healthy 
nutrition.  Without  a  sufficient  supply  plants  remain  stunted  and 
the  crop  yield  is  seriously  reduced,  as  we  see  in  dry  seasons  when 
the  rainful  is  much  below  the  avera^  If  one  condition  is  more 
necessary  than  another  for  good  crops  it  is  a  suitable  supply  of  water, 
for  no  amount  of  manuring  or  other  treatment  of  the  soil  will  make 
up  for  a  deficient  rainfall.  The  amount  needed  for  the  most 
satisfactory  nutrition  varies  with  different  plants.  In  the  case  of 
fair  average  farm  crops  it  has  'been  shown  that  for  the  production 
of  one  ton  of  dry  matter  contained  in  them  from  300  to  500  tons 
of  water  has  been  absorbed  and  utilized  by  the  plants.  This  may 
be  more  than  the  rainfall,  in  which  case  irrigation  or  special  control 
of  the  water  supply  may  be  necessary. 

The  water-holding  capacity  of  a  soil  depends  upon  the  amount 
of  free  space  between  the  particles  of  whkh  it  is  composed  into  which 
water  can  enter.  In  most  cases  this  amounts  to  from  30  to  50% 
of  the  volume  of  .the  soil. 

When  the  pore-space  of  the  soil  is  filled  with  water  it  becomes 
water-logged  and  few  plants  can  effect  absorption  by  their  roots 
under  such  conditions.  The  root-hairs  die  from  want  of  air,  and  the 
whole  plant  soon  suffers.  Fields  of  wheat  and  other  cereals  rarely 
recover  after  a  week's  submergence,  but  orchards  and  many  trees 
when  at  rest  in  winter  withstand  a  flooded  or  water-logged  condition 
of  the  soil  for  two  or  three  weeks  without  damage.  The  most 
satisfactory  growth  is  maintained  when  the  amount  of  water  present 
is  not  more  than  40  to  60%  of  what  would  saturate  it  Under 
such  conditions  each  particle  of  soil  is  surrounded  by  a  thin  film 
of  water  and  in  the  pore-space  air  can  fredy  circulate  It  is  from 
such  films  that  the  root-hairs  absorb  all  that  plants  recjuire  for  their 
growth.  The  movement  of  water  into  the  root-hairs  is  brought 
about  by  the  osmotic  action  of  certain  salts  in  their  cell-sap.  Crops 
are,  however,  unable  to  absorb  all  the  water  present  in  the  soil, 
for  when  the  films  become  very  thin  they  are  hdd  more  firmly  or 
cling  with  aion  force  to  the  soil  particles  and  resist  the  osmotic 
action  of  the  root-hairs.  Plants  have  been  found  to  wither  and  die 
in  sandy  soils  containing  xi%  of  water,  and  in  day  soils* in  whkh 
there  was  still  present  8  %  of  water. 

When  a  long  glass  tubie  open  at  both  ends  is  filled  with  soil  and 
one  end  is  dipped  in  a  shallow  basin  of  water,  the  water  is  found 
to  move  upwards  through  the  soil  column  just  as  oil  will  rise  in  an 
ordinary  lamp  wkk.  By  this  capillary  action  water  may  be  trans- 
ferred to  the  upper  layers  of  the  soil  from  a  depth  of  sevnrnl  feet 
below  the  surface.  In  this  manner  plants  whose  roots  descend 
but  a  little  way  in  the  ground  are  enabled  to  draw  on  deep  supplies. 
Not  only  does  water  move  upwards,  but  it  is  transferrea  by  capO- 
larity  in  all  directions  througn  the  soiL  The  amount  and  speed  of 
movement  of  water  by  thi<  means,  and  the  distance  to  whkh  it 
may  be  carried,  depend  largdy  upon  the  fineness  of  the  partkles 
coitiposinjs  the  soil  and  the  spaces  left  between  each.  The  ascent 
of  water  is  most  rapid  through  coarse  sands,  but  the  hdght  to  whkh 
it  will  rise  is  comparatively  small.  In  days  whose  partkles  are 
exceedingly  minute  the  water  travels  very  slowly  but  may  ultimately 
reach  a  height  of  many  feet  above  the  level  of  the  "  water-table 
below.  While  thu  capillary  movement  of  water  b  of  great  impor* 
tance  in  supplying  the  needs  of  plants  it  has  its  disadvantages,  since 
water  may  be  tnmsferred  to  the  surface  of  the  soil,  where  tc  evapo> 


rates  into  the  air  and  is  lost  to  the  land  or  the  crop  growing  upon  it. 
The  loss  in  this  manner  was  found  to  be  in  one  instance  over  a  pound 
of  water  per  day  per  square  foot  of  surface,  the  **  water-table  '* 
bdog  about  4  or  5  ft  bdow. 

One  of  the  most  effective  means  of  conserving  soil  moisture  b  by 
"  mukhing,"  i.e.  by  covering  the  surface  ol  the  soil  with  some 
loosdy  compacted  material  such  as  straw,  leaf-refuse  or  stable- 
manure.  Toe  nace  between  the  paru  of  such  substances  b  too 
laive  to  admit  01  capillary  action ;  hence  the  water  conveyed  to  the 
surface  of  the  soil  b  prevented  from  passing  upwards  any  fortlier 
except  by  slow  evaporation  through  the  mukhing  layer.  A  kxkse 
layer  of  earth  spread  over  the  surface  of  the  soil  acts  in  the  same  way. 
and  a  similariy  effective  mukh  may  be  prepared  by  hoeing  the  sou. 
or  stirring  it  to  a  depth  of  one  or  two  inches  with  harrows  or  other 
implements.  The  hoe  and  harrow  are  therefore  excellent  tools 
for  use  in  dry  weather.    Rolling  the  land  b  benefkial  to  yoan^  crops 

dry  weather,  since  it  promotes  capillary  action  by  reducing  toe 


in 


soil  spaces.  It  should,  however,  be  followed  by  a  light  hodng  or 
harrowing. 

In  the  semi-arid  regtons  of  the  United  States,  Argentina  and 
other  countries  where  the  average  annual  rainfall  lies  oetween  10 
to  30  in.,  irrigation  b  necessary  to  obtain  full  crops  every  year. 
Good  crops,  however,  can  often  be  grown  in  such  areas  without 
irrigation  if  attention  is  paid  to  the  proper  circubtion  of  water  in 
the  eon  and  means  for  retaining  it  or  preventing  excessive  loss  by 
evaporation.  Of  course  care  must  be  exercised  in  the  selection  01 
plants — such  as  sorghum,  maise,  wheat,  and  alfalfa  or  lucerne — 
whkh  are  adapted  to  dry  conditions  and  a  warm^climate. 

So  far  as  the  water-supply  is  concerned — anid  thb  b  what  ulti- 
matdy  determines  the  yield  of  crops— the  rain  whkh  fUls  upon 
the  soil  should  be  made  to  enter  it  and  percobte  rapidly  throi^h 
its  interstkea.  A  deep  porous  bed  in  the  upper  layers  b  essential, 
and  thb  should  consist  of  fine  partkles  whkn  lie  close  to  each  other 
without  any  tendency  to  stkk  together  and  "  puddle  "  after  heavy 
showers.  Every  effort  should  be  made  to  prepare  a  good  mealy 
tilth  by  suitable  ploughing,  harrowiiig  and  consolidation. 

In  the  operation  of  ploughing  the  furrow  slke  b  separated  froa 
the  soil  below,  and  although  in  humid  soils  this  layer  may  be  left 
to  settle  by  degrees,  in  semi-arid  regions  this  loosened  byer  becomes 
dry  if  left  alone  even  for  a  few  hours  and  valuable  water  evaporates 
into  the  air.  To  prevent  thb  various  implements,  such  as  disk 
harrows  and  specblly  constructed  rollers,  may  be  used  to  consolidate 
the  upper  stirred  portion  of  the  soil  and  place  it  in  close  capHbry 
relationship  with  the  lower  unmoved  layer.  If  the  soil  is  allowed 
to  become  dry  and  pulverised,  rain  is  likely  to  run  off  or  "  puddle  *' 
the  surface  without  penetrating  it  more  than  a  very  short  distance. 
Constant  hoeing  or  harrowing  to  maintain  a  natural  soil  mukh 
Uyer  of  2  or  3  in.  deep  greatly  conserves  the  soil  water  below.  In 
certain  dbtricts  where  the  rainfall  is  low  a  crop  can  only  be  obtained 
once  every  alternate  year,  the  intervening  season  being  devoted  to 
tillage  with  a  vbw  of  getting  the  rain  into  the  sofl  and  retaining  it 
there  for  the  crop  in  the  following  year. 

Bacieria  in  Uit  Soil. — Recent  science  has  made  much  piogresa 
in  the  investigation  of  the  mkro-organisms  of  the  soil,  whereas 
the  son  used  to  be  looked  upon  solely  as  a  dead,  inert  material  con- 
taining certain  chemical  substances  whkh  serve  as  food  constituents 
of  the  crops  grown  upon  it,  it  is  now  known  to  be  a  place  of  hal^tation 
for  myriads  of  minute  living  organisms  upon  whose  activity  much 
of  its  fertility  depends.  They  are  responsible  for  many  unportant 
chemkal  processes  whkh  make  the  soil  constituents  more  available 
and  better  adapted  to  the  nutrition  of  crops.  One  cubk  centimetre 
of  soQ  taken  within  a  foot  or  so  from  the  surface  contains  from  1 1 
to  2  millions  of  bacteria  of  many  different  kinds,  as  well  as  large 
numbers  of  funjp.  In  the  lower  depths  of  the  soil  the  numbos 
decrease,  few  being  met  with  at  a  depth  of  5  or  6  ft. 

The  efficbncy  of  many  substances,  such  as  farm-yard  manure, 
guanos,  bone-meal  and  all  other  organk  materials,  which  are  sfurad 
over  or  dug  or  i^oughed  into  the  land  for  the  benefit  of  farm  and 

Krden  crops,  is  bound  up  with  the  action  of  these  minute  Uving 
ings.  without  thdr  aid  most  manures  would  be  useless  for 
pbnt  growth.  Farm-yard  manure,  guanos  and  other  fertilizers 
undergo  decomposition  in  the  soil  and  become  broken  down  into 
compounds  of  simple  chemkal  composition  better  suited  for  absorp- 
tion by  the  roots  of  crops,  the  changes  involved  bdng  directly  due 
to  the  activity  of  bactena  and  fungi.  Much  of  the  work  carried  on 
by  these  organisms  is  not  cleariy  understood;  there  are.  however, 
certain  processes  whkh  have  been  extensively  investigated  and  to 
these  it  is  necessary  to  refer. 

It  has  been  found  by  experiment  that  the  nitrogen  needed  by 
practically  all  farm  crops  except  leguminous  ones  is  best  suppUed 
in  the  form  of  a  nitrate;  the  rapid  effect  of  nitrate  of  soda  when  used 
as  a  top  dressing  to  wheat  or  other  pUnts  is  well  known  to  farmers. 
It  has  long  been  known  that  when  organk  materials  such  as  the 
dung  and  urine  of  animals,  or  even  the  bodies  of  animab  and  plants, 
are  applied  to  the  soil,  the  nitrogen  within  them  becomes  oxidised, 
and  ultimatdy  appears  in  the  form  of  nitrate  of  lime,  potash  or  some 
other  base.  The  nitrogen  in  decaying  roots,  in  the  dead  stems 
and  leaves  of  plants,  and  in  humus  generally  Is  sooner  or  later 
changed  into  ft  nitrate,  the  change  bdng  effected  by  bacteria.  That 
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poawaeed  by  bigher  %nea  jdanla.  ^The  bacli 


er  aoaerotHc  cmAtionB.  and  an  or^ 

acffccHi  and  aome  othcca  cloeet<f  albed  to 
:h  they  can  rx     '  ' 


■cfrec 


Ithcca  cloeety  albe 


Ibe  Eeit-lm 


rgnduei  in  the  anl. 


'    -=■    -  pc,Bbly°in  ™ne  ii«a^ 


a»  bona,  tainTDin  and  other 


tiy  factoen.  The  knoarMse  of  the  cauae. 
faiiWlEitiaiii.  When  vbEat,  baiiey.  ti 
UE  (town,  the  aoll  upon  which  tbey  are  c 

the  wjHib  iooaa  loberi^erlB  aitmgea 
wu  gmwn.  Thia  ii  due  to  tbe  aimtaii 
bnd.     Upon  the  foola  of  kgu   *~ 

imbpa  of  a  bacteriurn  terme 


lacatm  yfteiwto  ot 
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pnductloadaBeBnaceat  oodufevInwUchtbeylin.  Fotatlme 
after  enti;  tbey  multiply,  olnalnuif  tbe  nitngcB  neceauiy  for 
thdf  nBRRBD  and  growth  Ima  tbe  five  nitngen  of  the  air,  tba 
eubobydrate  nquircd  bciag  aupplicd  by  the  pea  or  dover  plant 
IB  wbOK  tioaaea  they  mala  a  hone.  Tbe  nodiilea  Ibcrub  la  na^ 
and  anlyiia  ahowa  that  lh«y  an  exceedin^fich  in  Bitnj(ea  ap  to 
UM  tune  of  Bowtflnc  ft  tbe  boat  plant.  Duiiag  tUa  period  the 
bactena  multiply  and  moat  of  them  aaaume  a  peculiaj  thidcened 
or  bnnchcd  lum,  la  which  etale  tbey  an  apolcen  of  aa  bacteroidi. 
Later  tbe  nilnwfKmteBt  of  the  nodule  dccnoaea. 
which  an  largely 


-. .  --IcB  art  largely  compoeed  of  peoteidat^....—.,  wlvhhm 

ligeeted  and  tran^orncd  Into  aoluble  Bitmgebnia  compounds 
which  an  coaduded  to  the  devdoping  nuu  aod  aeeda.  After  the 
decay  of  the  rsola  eome  tf  tbe  uechaoged  baaeria  an  left  m  the 

BoU.  ifben  they  nmain  ready  to  infect  a  oeir  ' ' 

The  olDDBCn-Giing  nodule  baaeria  an  t 
media,  and  many  attempt*  have  beea  nu 
practical  purposH.  Pur  cuhuiea  may  bt 
in  water  or  other  liquid  can  be  mijoed  wii 
spread  over  the  land  irhich  is  to  be  Inltctec 
loecp  Diost  frequently  adopted  conifau  in 
sesli  of  legsminus  ptanta  befoic  sowtag.  tl 


ibtalned  lioni  red  clover 


•D  that  ao  applicalion  of  tbe  ba 

crop  to  be  cultivat(d  can  be  aiaund.    In 

found  thai  inoculation,  whether  «f  the  aoll 

made  any  appradable  difference  to  the  growth  of  the  crop,  a  mult 
lu  doubt  due  to  the  fact  that  the  toil  had  already  contained  within 
It  an  abundant  auppfy  of  suitable  orgaaliakL  Bm  in  nther instances 
greallv  incfaaed  yielda  have  been  obtahied  where  Inoculation  has 
been  practiBBl.  '  Hon  or  leas  pun  cultuic*  of  the  nltrofcn-Bxini 
bacteria  belonsinc  to  the  AsiMacttr  noup  have  been  tried  and 
nconunended  tor  applicatioo  topoor  land  in  order  !□  provide  a  chop 
supply  of  nitrofcB.  ■  The  apidicatlon  of  pun  cultures  of  bacteria 
lor  legpnnring  the  fertility  of  tbe  load  Is  Mill  In  an  eiperimencal 
itaR.  There  Ii  little  doubt,  however,  that  In  the  Dsr  future  mesna 
will  be  devised  lo  obtain  the  most  efhdesl  work  from  these  minute 
organiimi.  either  by  apecia]  arti&cial  cultrralEon  and  aubaequent 
application  to  Ibe  hi],  or  by  improved  melhods  of  eiicouraging  their 
healthy  growth  and  activity  in  the  land  lirhen  tbey  already  enst. 

Impratemait  of  StUi. — The  fertility  of  a  sdl  is  dependent 
upon  a  number  of  tacton,  some  of  which,  audi  as  the  addldoa 
of  fertiliien  or  manures,  increase  tbe  stock  of  ivsilabte  food 
cuaterials  in  tbe  soil  (ice  Mahitbe).  while  otbers,  such  as 
applkmtioD  of  clay  or  bumus.  chiefly  influence  tbe  fertility  of 
the  land  by  impiwing  its  physical  texture. 

The  chief  pn>cc39es  for  tbe  improvement  of  soils  which  nay 
be  disctissed  here  are:  liming,  claying  and  marling,  warping, 
paring  and  buining.  anif  green  manuring.  Meat  of  these  more 
directly  Improve  the'  land  by  ad^nj  to  it  certain  plant 


process  ft  i 
setting  free 


which  a 

I  reality  very  cnmplei.  In  the  nujority  of  cases 
suits  (Stained  are  more  particularly  due  to  the 
it  "  dormant  "  or  "  latent "  food  constituents  and  to 
tion  of  the  textun  of  the  soil,  so  ibat  its  seiatlon, 
nperature  and  wuer-bolding  capacity  an  altered 


It  m  limCBlonei  of  all  Idnda,  although  lit 

ly  there  be  masked  by  the  preicnce  of  iron  oxide  ' 

.    Caibonate  of  lime  I>  alaa  a 


-_  weight,  the  deoease  bdnf  dne  to  tbe  loss  <d  carbon  dioiddegaa. 
The  Tnuhing  arlUte  product  is  termed  calcium  oxide  lime,  burnt 
Ume,  quicklime,  cob  hme,  or  cauBic  bme. '  This  substance  abHrbt 
greedily,  at  tbe  same  time  becoming 


to  indicate  mon  precisely  lb 

classes  of  materia]-naniefiabi._    , ,  ., 

ia  intended.   Geaerallr  speaking  the  onde  or 
ivpid  and  greater  effect  in  modQyir 


:  OBCompomtoD 
anitriBcstioD: 


BB.    Line  (ko  --'—  In  the 
hiunui  ia  Ibe  tail  ukd  pnoHMa  nUrincstioo ; 
-  - '-  -  -  HHA  muiunnf  of  when  cbe  bnl 

addidai  tf  bulkr  muiun*  Hch  u 

m-yud  dunf.    Tfalm  tciulMCy  to  (kWDV  ocfuic  miccer  mdm 

. .-J  — i: — .! — I  gf  ji^  (  pemidoui  pncdH,  apecUHy 

Lttlc  buau  ta  bcfla  inth.    Tbe or 
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oi^nuity  of  tlic  Bn  by  bIiiiSn(  madi  togOha  Mtiinilul  uid  tn> 
opesloa  up  cUyi,  |[  ipplitd  is  too  fitat  u  uuuU  lo  Ufbl  aoili 
uid  peat  kad  11  Bait  do  auKh  danage  by  nodoiw  tbea  toe  looae 
and  opeo.  The  addltjoa  of  iBatl  quaiititiB  o(  llaie,  eapeeUly 
in  >  cauKiB  lona,  to  HiS  niaiy  dayi  make*  tlm  nBCh  alOR  ponua 
aad  [dlalile.  A  lump  oTday,  vhidi  if  dritd  ■oald  becoaw  bard 
and  lauaetable,  cnimUea  into  piteei  when  dried  af Mr  addiac  to 'H 
IKodiaae.  TlieliiiiecauaeetbemiaDteBepantaiianidasiaayto 
dtKinilate  or  group  then 
betiRoi  wfaich  ak  and 

farncr  it  la  of  peat  value  after  freea 

OD  l^^l , 

lot  donUDt  nitrwcQ  awJ  other  covCilDeot*  of  ttie  bunoa  1  km 
immediatd)'  aviilabk  to  the  tucccrdiDC  Cfop,  but  the  o  cd 

the  Bil  ia  nptdly  reduced,  and  unlca  ue  loia  la  replace!  the 
addition  of  nun'  nuinun*  the  bud  may  btEOOK  aterOe.  i  ifh 
cood  cropa  may  fdllov  tbe  tpplcaiiiin  of  Ume,  the  latter  1  a 

direct  feniliier  or  manun  aol  ii  no  lubMinne  (or  luch.  eal 

uie  i>  obtaiMd  on  land  in  mod  Mnditnn.  but  not  nbeft  t.  I  la 
poor.  When  iiaed  on  ligbt  dry  land  It  Kiida  tn  mabe  the  la  ier, 
•ioce  it  denroya  the  huouii  wWh  k  lai^riy  aMiiu  in  bcepi  ,  ter 
in  the  eoil.  Lune  it  a  baae  and  unitnlisi  ibe  acid  matEtlali  preieoi 
in  badly  diained  niiadowi  and  bony  paatureBi  Weedi^  therefoce. 
vhicb  need  khu  cooditiont  for  dcvdopmeal  are  ebeckcd  by  Unlni 
and  tbe  better  iniite  and  doren  are  encDutaced.  It  alio  ■[■ 
freepotaib  and  poaibly  other  u^ul  plant  taod-eoaatltueoli  of  the- 
■oil.  Liming  tends  to  produce  eajtier  cnipa  and  deatroyi  the 
funnif  vfaich  cauara  fingH^and-Ioc  or  dub-ttnt  amoac  turnlpaaikd 

Land  whicli  conulna  IcH  Chan  about  1%  of  lisM  usially  needi 
the  addition  o(  thia  iraterial.     The  partKular  form  In  whkb  Uffle 
•hauld  be  appliRl  lor  t 
of  the  toil.    In  practice 

economical.     Geneially  -, -w—  , — — 

organic  matier  will  hhI  the  Id*  aank  form  orcbalk,  while  qnlck- 
linK  wili  be  moai  Atiifaclcny  on  tbe'DiJI  claya  aod  rlcber  acq'' 
"  ''  ''"  "  Dverlyiiw  the  chalk  Li  waafonnerly  tbecuatooa 
.h.»!T..ll,e  rock  below.  Shaf ta  10  or  30  It.  de 
'iialk  lalsn  from  horitDntal  tuaadi  « 

«I  appUcd,  perhapa.  inipringal -■ 


ipnkint  l^t  poor  li 


dig  pita  through  tbe 
biought  to  Che  nrfi 


obuined  by  applying  5 
Goa-lime  ii  a  pnidu 

t'io^e'°i^t^a    ?c^ 

r...«ir  ii.~  ..»i  .Ivked  lime,  aloiii  wllb  aul( , 

:h  have  as  evil  odour.  Aa  aome  of  tbcae  aulpbu 
on  dama,  ga^linM  f "  *" 


variable  proportiona  of  line.    Some  of  the 
unially  at  a  yellotfiah  or  dirty  grey  colovr,  con 

of  Ibe  land  but  the  lime  would  reduce  the  Kumni  of  ihe  land  and 
tbe  phoopbale  of  line  Hipply  one  of  the  raoac  valuable  c^  plant  rood- 
eooHituenu.  Tbe  beneficial  effecli  of  marli  may  alio  be  partially 
'     to  tbe  preaeoce  la  tben  of  available  poiaib. 


tbe  aoU  by  ploughing.  Many  oiber  kindi  of  mar 
aome  aie  of  a  Body  nature,  othen  Rony  or  full  0 
■mall  ■helb.  Tbe  amoont  and  nature  of  the  clay  or 
la  Che  ■oil  will  depend  laigdy  upon  the  orifiaal  co 
laltcr,  tbe  lighter  wndi  and  giavel  lequiiing  more 


;lay.  with  tbe  nbjrcc  c'  makiac  lb 
-v.-  "1^*  «w*ij.  «uc  uuroc  clay  monctvcr  carried  p, 
wjcfa  n  potaifa  and  other  maceriala  In  a  «ate  cradily  j^^_ 
availabi*  to  the  cropa.  The  clay  ia  dug  from  the  land  ■"■■■ 
or  from  ditcbca  or  pica  and  placed  in  beapa  c4  60 10  loo  loada  each, 
withfaggot  wood,Rfoaecoalacc,atbcrfucL  Great  can  ia  Dcceaaary 
to  pnvnt  the  bcapa  from  beeoniaa  too  higt,  in  wluch  caae  tbe  day 
btcooxa  baked  lolo  bard  lumpa  id  brick-Uki  natcrial  which  eanoDt 
bi  broken  up.  With  careful  management,  bowner,  the  day  diiea 
and  bahe^  becominf  ilowty  coontfd  iron  lumpa  wfaich  nadOy 
'"inble  into  a  fine  powder,  la  which  atat*  It  ii  ipnad  ova  aAd 
iked  hits  tbe  land  at  tbe  rale  ef  40  Isld^  per  acre. 


fcna  aad  clay  are 
. ._     .jnduceaochlaBd  10 

fit  state  for  ttx  frtnrf  b  of  arable  cnpa  la  very  difficult  and  ilow 

^nf  off  the  tougbawaid  to  a  depth  of  1  to  a  in.  juM  auficieot  to 

tb«L,  after  drying  Che  hkIi 

the  breaat  plougfa — a  paring  lool  puihed 
er  tbigha  by  the  wertman — or  ^»h  — »< 
plougha  or  •Uma.   The  depth  cf 
thick  or  burning  la  difficult  ai 

•way,  HOC  ahoohl  ft  b>  « 

cAictuBllydeatroyed. 

tc  of  each  bean  which  ia 

dKHlfcTl 


1*  taken  off  cicber  witb 


chin  or  the  roots  of  the  liertia(c 


The  opetatibn  la  beat  carried  out  In  vring  si 
beiiif  pared  off  the  tutf  la  aUowed  to  dry  lor  •  fo 
then  («aced  In  amall  bcapa  a  yard  or  ■' —  - 
■tra*  «  wood  being  put  in  tbi  nidd 

of  che  beaja  in  such  a  manner  »■  lo  allow  little  acceaa  of  ah.    Every 
and  cbar  the  aod  thoroughly  vkbHt 


Aploughing.    The  land  ia  then 


as  poaistde  and  covered  by  a 
UHuily  town  witb  eanie  lapij 

Fariof  andbuinine  improves  the  teminof  day  landa.  particularly 
if  drainina:  ii  carried  out  at  tbe  same  time.  Jc  tenda  to  deitnry 
ioaeccs  and  weeds,  and  gets  rid  of  scidity  of  Ibe  ml.  No  operatinn 
brii^  old  turi  into  cultivation  so  rwidfy.  Moreovtr  clw  beneficial 
effecta  are  eeeo  In  the  hrat  crtip  and  laat  for  many  ycsra.  Many  of 
the  ndnetal  plant  foad<onatiioenta  locked  up  in  the  coane  herbage 
and  in  tbe  upper  layera  of  the  soil  are  made  immediaidy  available 
to  cropa.  Tne  chid  diadvantafe  it  the  loaa  gf  nitroRn  which  il 
eotaHa,  tlua  elemeot  bdng  dven  off  lata  the  air  in  a  free  gaieotn 
atate.  It  is  beat  adapted  lor  applkallan  to  days  and  fen  laodi 
and  iboald  not  bt  practised  00  abaUow  lliht  laiidi  or  giavdly  aolta, 


Many  tbousuida  of  acre*  of  low-lying  txaty  and  dndy  land  ad3ofn. 
ing  Ibe  tidal  rivers  which  fiow  into  tbe  H  umber  have  been  improved 

01  fine  muddy  acdimeat  which  ia  auquded  in  che  tidal-  *^^^ 
river  water  and  appears  to  be  deriwl  from  aatefial  ■eoorcd  from 
the  bed  of  the  Humber  by  theactiaa  of  the  tkleaadaccnaiaaaiunt 
of  sedinKnt  btought  dowa  by  che  tributary  ilreadai  whidi  join 
the  Humber  SDme  diitance  from  ka  Boutfa.  Tbe  field  or  inn  to 
be  warped  must  lie  below  the  levd  of  the  water  ia  tbe  river  at  high 
tide.  It  is  first  surrminded  by  an  embankment,  after  which  ^ine 
wBIcr  from  the  river  is  allowed  to  6ow  thcnugh  a  properly  constructed 
■Juice  in  iu  bank,  sloflgadiain  or  ditch  to  the  tand'which  is  prepared 
for  warping,  By  a  system  of  cardully  laid  cbannds  the  wsctr 
flows  fcocly  over  the  land,  and  depoaita  1t>  warp  with  an  cvn  levd 
nirface.  Ac  cbe  ebb  d  the  tide  the  oen  or  leas  dear  water  flowi 
back  again  from  the  land  into  the  aiain  river  with  suflkiBit  force 
to  clean  out  any  deposic  which  may  have  sccumulstcd  in  tbe  rtrain 
leading  to  the  waiped  area,  thui  allawiiig  free  access  of  nvn  w>nv 
laden  water  ai  the  next  tide.  In  this  manner  poor  peats  and  sands 
may  be  covered  wicb  a  Urre  layer  of  rock  ■aQ  capable  d  growing 


SOIL 
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Maidi  una  06ticHiCff_aflvmt<g8  bdni^  tuni  of  tat 


DCCiKeB  Mafcn  UM  ixtoMriaiivwitiss  DaflS  twDCB  oi  ne  ipnii^ 
tides  during  theae  months.  The  new  warp  is  aUovred  to  lie  (allow 
during  the  winter  after  being  laid  out  in  four-yard  "  lands  "  and 
becomes  dry  enough  to  be  sown  with  oats  and  grass  and  clover  seeds 
in  the  following  spring.  Thedover-grassleyisthengrssedforayear 
or  two  with  sneep,  after  which  wheat  and  potatoes  are  the  chief 
crops  grown  on  the  land. 

Creen  manures  are  crops  wfaidi  are  grown  espedafly  for  the  purpose 
of  plo«ag|iing  into  the  land  in  a  green  or  activoy  growing  state.  The 
crop  duziiv  its  growth  obtains  a  coosideraue  amount  of 
carxxm  from  the  carbon  (Uoxide  of  the  air,  and  builds  it  up 
into  compounds  which  when  ploughed  into  the  land 
become  humus.  The  carbon  compounds  of  the  latter  are  of  no  direct 
nntritrre  value  to  the  succeeding  crop,  but  the  decaviag  vegetable 
tissoes  very  greatly  assist  in  retaming  moisture  in  light  sandy  soils, 
and  in  day  soils  also  have  a  beneSdal  effect  in  rendenng  them  more 
open  and  allowiiy  of  better  drainage  of  superfluous  water  and 
good  drculatkm  oT fresh  air  within  them.  ^The  ploug^ng^in  of  green 
craps  ia  in  many  respects  like  the  addition  of  farm-yud  manure. 
Tbev  growth  umIks  no  new  addition  of  mineral  food-constituenfs 
to  tbft  land,  but  they  bring  useful  substances  from  the  subsdl 
nearer  to  the  surface,  and  after  the  decay  of  the  buried  vegetation 
these  become  available  to  succeeding  crops  ci  wheat  or  other  plants. 
Moreover,  where  deep-rooting  plants  are  grown  the  subsoil  is  aerated 
and  rendered  more  open  and  suitable  for  the  development  of  future 
crops. 

The  plants  most  frequently  used  are  white  mustard,  npe,  buck- 
wheat, qxiny,  rye,  and  several  kinds  of  leeuminous  plants,  especially 
vctdies,  lupins  and  senaddla.  By  far  the  most  satisfactoiy  crops 
as  green  manures  are  those  of  the  leguminous  class,  since  they  add 
to  the  land  considerable  amounts  oi  the  valuable  fertilising  oon- 
stitnent,  nitrogen,  which  b  obtained  from  the  atmosphere.  By 
nitrificatioo  this  substance  rapidly  becomes  available  to  succeeding 
cropa.  On  the  light,  poor  sands  of  Saxony  Herr  Schults,  of  Lupits, 
made  use  of  scrraddla,  ydlow  lupins  and  vetches  as  green  manures 
for  enriching  the  land  in  numus  and  nitrogen,  and  found  the  addition 
of  pocash  salts  and  phosphates  very  profitable  for  the  subsequent 
growth  of  potatoes  ana  wheat.  He  estimated  that  by  using 
fepinunoos  crops  in  this  nuumer  for  the  purpose  of  obtaining  cheap 
nitrogen  he  reduced  the  costof  production  of  wheat  more  than  50^ 
The  growing  crops  should  be  ploughed  in  before  flowcrini^  occun; 
they  8hoidd,not  be  buried  deeply,  rinoe  decay  and  nitrification  take 
place  most  rapidly  and  satisuictorily  when  there  is  free  access  of 
air  to  the  decaymg  material.  When  the  crop  is  luxuriant  it  is 
necessary  to  pot  a  roller  over  it  firat,  to  facilitate  proper  burial  by 
the  plo«^  The  best  time  for  the  operation  appean  to  be  late 
summer  and  autumn.  CJ.  Pe.) 

SpU  amd  Disease. — ^The  influmrr  of  different  kinds  ^  soil  as 
a  factor  in  the  production  of  disease  requires  to  be  considered, 
in  regasd  not  only  to  the  nature  and  number  of  the  micro- 
orsamsms  they  contain,  but  also  to  the  amount  of  moisture 
and  air  in  them  and  thdr  capadty  for  heaL  The  moisture  in 
fofl  is  derived  from  two  sources — ^the  lain  and  the  ground-water. 
Above  the  levd  of  the  ground-water  the  soil  is  kept  moist  by 
capiOaiy  attnction  and  by  evaporation  of  the  water  below,  by 
nunlall,  and  by  movements  of  the  ground-water;  on  the  other 
hand,  the  upper  layers  are  constantly  losing  moisture  by  evapo- 
eation  fiom  the  nrfaoe  and  through  vegetation.  \l^en  the 
groond-water  rises  it  forces  air  out  of  the  soil;  when  it  falls  again 
it  leaves  the  soil  moist  and  full  of  air.  The  nature  of  the  soil 
will  Itfgdy  influence  the  amount  of  moisture  which  it  will  take 
up  or  retain.  In  regard  to  water,  all  soils  have  two  actions 
— namdy,  permeability  and  absorbability.  Permeability  is 
piactically  identical  with  the  speed  at  which  percolation  takes 
place;  through  day  it  is  slow,  but  increases  in  rapidity  through 
mails,  loams,  limestones,  chalks,  coarse  gravds  and  &ie  sandb, 
Radung  a  maximum  in  soil  saturated  with  moisture.  The 
amount  of  moisture  retained  depends  taainly  upon  the  absorb- 
abiEty  of  the  soil,  and  as  it  depends  largely  on  capillary  action 
it  varies  with  the  coarseness  or  fineness  of  the  pores  of  the  soil, 
being  greater  for  soils  which  consist  of  fine  particles.  The 
Rsiilts  of  many  analyses  show  that  the  capadty  of  soils  for 
moisture  increases  with  the  amount  <tf  organic  substances 
ptcaent;  decomposition,  appears  to  be  most  active  when  the 
moisture  is  about  4%,  but  can  continue  when  it  is  as  k>w  as 
2%,  while  it  appears  to  be  retarded  by  any  excess  over  4%. 
Above  the  levd  of  the  'ground-water  all  stnls  contain  air,  varying 
in  amount  with  the  degree  of  looseness  of  the  soil.  Some  sands 
coDtain  as  much  as  50%  of  air  of  nearly  the  same  composition 
as  atmospheric  air.  The  oxygen,  however,  decreases  with  the 
dqith,  while  the  carbon  dioxide  increases. 


Amoog  the  most  noteworthy  worfcere  at  the  problems  involved  in 
the  question  of  the  influence  of  soil  in  the  production  of  disease 
we  find  von  Foder,  Pettenkofer,  Levy,  Fleck,  von  Naegeli,  Schleesing, 
Munts  and  Warrington.  The  study  of  epidemic  and  endemic 
diseases  generally  has  brought  to  light  an  array  of  facts  which 
very  strongly  suggest  that  an  intimate  association  exists  between 
the  soil  and  the  appearance  and  propagation  of  certain  diseases; 
but  although  experiments  and  observations  aUow  this  view  to  be 
looked  upon  as  well  established,  still  the  predse  rftle  friayed  by  the 
soil  in  an  aetiokmcal  respect  is  by  no  means  so  well  understood 
as  to  make  it  possible  to  separate  the  factors  and  dogmatise  on  their 
effects.  The  earliest  'writere  upon  cholera  emphasised  its  remark- 
able preference  for  particular  places;  and  the  history  of  each  succes- 
sive epidemic  impBes,  bc»des  an  importation  of  the  oontanon. 
certain  tocal  conditions  vdiich  may  be  either  general  sanitary  defects 
or  peculiarities  of  climate  and  sod.  The  general  evidence  mdicates 
that  the  spedfic  bacteria  of  cholera  discharges  are  capaUe  of  a 
much  longer  ejiistence  in  the  superficial  soil  layen  than  was  formeriy 
supposed;  consequently  it  b  specially  necessary  to  guard  against 
pollution  of  the  soil,  and  throudb  it  apunst  the  probame  contamina- 
tion of  both  water  and  air.  The  evidence,  however,  is  not  suffi- 
ciently strong  to  warrant  a  universal  conclusion,  the  diffuskm  of 
cholera  appearing  to  be  largely  draendent  upon  other  factore  than 
soil  states.  Again,  all  accounts  01  diphtheria  show  a  tendency  on 
the  part  of  the  disease  to  recur  in  the  same  districts  year  after  year. 
The  questions  naturally  suggest  themselves— Are  the  reappearances 
due  to  a  revival  of  the  contagion  derived  from  previous  outbreaks 
in  the  same  place,  or  to  some  favouring  condition  which  the  place 
offers  for  the  devdopment  of  infection  derived  from  some  other 
uarter;  and  have  favouring  conditions  any  dependence  upon  the 
cter  and  stare  of  the  soil?     Greenhow  in  1858  stated  that 
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diphtheria  was  especially  prevalent  on  cold,  wet  toils,  and  Airy 
in  1881  described  the  looiitics  affected  as  "  for  the  most  part  cold, 
wet,  clay  lands.*'  An  analysts  of  the  innumerable  outbreaks  in 
various  part8H)f  Europe  indicates  that  the  geological  festures  of  the 
affected  districts  play  a  less  important  part  in  Uie  inddence  of  the 
disease  than  soil  dampness.  In  this  connexion  it  b  interesting  to 
note  die  behaviour  of  the  diphtheritic  contagion  in  soil.  Experi- 
ments show  that  pure  cultures,  when  mixed  with  garden  soil  con- 
stantly moistened  short  of  saturation  and  kept  in  the  dark  at  a 
temperature  of  14*  C,  will  retain  thdr  vitality  for  more  than  ten 
months;  from  moist  soil  kept  at  36*  C.  they  cue -out  in  about  two 
months;  from  moist  soil  at  30*  C.  in  seventeen  days;  and  in  dry  soil 
at  the  same  temperature  within  a  week.  In  the  laboratory  absolute 
soil  dryitess  is  as  distinctly  antagonistic  to  the  vitality  of  the 
diphtheria  badUus  as  soil  dampness  b  favourable.  Both  statisti- 
csily  and  experimentally  we  find  that  a  damp  soil  favoun  its  life 
and  development,  while  prolonged  submersion  and  drought  kill  it. 
We  may  consider  that,  in  country  districts,  constant  soil  moUture 
b  one  01  the  chief  facton;  while  in  the  case  of  urban  outbreaks  mere 
soil  moisture  b  subsidiary  to  other  more  poteat  causes. 

Again,  many  facts  in  the  occurrence  and  diffurion  of  enteric  fever 
point  to  an  intimate  connexion  between  its  origin  and  certain  con- 
ditions of  locality.  E(»demics  rarely  spread  over  any  conuderable 
tract  of  country,  but  are  nearly  always  confined  within  local  limits. 
Observations  made  at  the  most  diverse  parts  of  the  ^obe,  and  the 
genacal  distribution  area  of  the  disease,  show  that  mere  questions 
of  elevation,  or  even  oMifiguration  of  the  ground,  have  little  or  no 
influence.  On  the  other  hand,  the  same  observations  go  to  show 
that  the  disease  b  met  with  oftener  on  the  more  recent  formations 
than  the  older,  and  thb  fact,  so  far  as  concerns  the  physical  charactera 
of  the  soil,  b  identical  with  the  questions  of  perroeability  to  air  and 
water.  Robertson  has  shown  that  the  typhoid  badllus  can  fpmvi 
very  easily  in  certain  sdb.  can  perrist  in  soib  through  the  winter 
months,  and  when  the  soil  b  artificially  fed,  as  may  be  done  by  a 
leaky  drain  or  by  access  of  filthy  water  from  the  suriace,  the  micro- 
organism will  take  on  a  fresh  growth  in  the  warm  season.  The 
destructive  power  of  sunlbht  b  only  cxexdsed  on  those  organisms 
actually  at  the  surface.  Cultures  of  the  typhoid  organism  pUnted 
at  a  depth  of  18  in.  were  found  to  have  grown  to  the  surface.  In 
the  winter  months  the  deeper  Uyen  of  the  soil  act  as  a  shelter  to 
the  organism,  which  again  grows  towards  the  surface  during  the 
summer.  The  typhoid  orgamsm  was  not  found  to  be  taken  offtrom 
the  decomposing  masses  of  semi-liouid  filth  largely  contaminated 
with  a  culture  of  hadUus  typkpstu;  out,  on  the  otbier  hand,  it  was 
abundantly  proved  that  it  could  grow  over  moist  surfaces  of  stones. 
&c  Ceruin  disease-produdng  organisms,  such  as  the  bacillus  of 
tetanus  and  malignant  oedema,  appear  to  be  universally  distributed 
in  soil,  while  others,  as  the  bacillus  typhosus  and  spirillum  ckolerae, 
appear  to  have  only  a  VxaX  distributkm.  The  conditions  which 
favour  the  vitality,  nxnrth  and  multiplication  of  the  typhoid 
badllus  are  the  folh>win]r:  the  soil  should  be  pervknis;  it  shoukl 
be  permeated  with  a  sumdency  of  decaying— preferably  animal— 
oigamc  matters;  it  should  possess  a  certain  amount  of  moisture, 
and  be  subject  to  a  certain  temperature.  Depriving  the  organism 
of  any  of  tnese  essential  conditions  for  its  existence  m  the  sod  will 
secure  our  best  weapon  for  defence.  The  optimum  temperature 
adapted  to  its  growth  and  extension  b  XJ*  C.  -  98**4  F.  Sir  Charles 
Cameron  attruwtes  the  prevalence  of  typhoid  in  oeruin  areas  m 
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Dublin  to  tlie  knI  bfcmning  saturated  with  faecal  matter  and  niecifi- 
cally  infected.  The  ratio  of  cases  to  population  living  in  Dublin  on 
loose  pocous  gravel  soil  for  the  ten  years  i88(-i89i  was  i  in  9^while 
that  of  those  living  on  stiff  clay  soil  was  but  l  in  14^.  "  This  is 
as  we  should  expect,  since  the  movements  of  ground  air  are  much 
greater  in  loose  porous  soils  than  in  stiff  clay  soils."  A  foul  gravel 
soil  is  a  most  dangerous  one  on  which  to  build.  For  warmth,  for 
dryness,  for  absence  of  fog,  and  for  facility  of  walking  after  rain, 
just  when  the  air  is  at  its  purest  and  its  best,  there  is  nothing 
equal  to  gravel;  but  when  gravel  has  been  rendered  foul  bv  infil- 
tration with  organic  mattera.  it  may  easily  become  a  very  hotbed 
of  disease.  (J.  L,  N.) 

SOISSONS,  a  dty  of  northern  France,  in  the  department  of 
Aisne,  65  m.  N.E.  of  Paris  by  the  railway  to  Laon.  Pop.  (1906), 
11,586.  SoissoDS,  pleasantly  situated  amongst  wooded  hills, 
stands  on  the  left  bank  of  the  Aisne,  the  suburbs  of  St  Vaast 
and  St  M£dard  lying  on  the  right  bank.  The  cathedral  of 
Notre-Dame  was  begun  in  the  second  half  of  the  X2th  century 
and  finished  about  the  end  of  the  13th.  It  is  328  ft.  long  and 
87  wide,  and  the  vaulting  of  the  nave  is  xoo  ft.  above  the  pave- 
ment. The  single  tower  dates  from -the  middle  of  the  13th 
century  and  is  an  Imitation  of  those  of  Notre-Dame  of  Paris, 
which  it  equals  in  height  (216  ft.).  The  south  transept,  the 
oldest  and  most  graceful  portion  of  the  whole  edifice,  terminates 
in  an  apse.  The  facade  of  the  north  transept  dates  from  the 
en^  of  the  X3th  century.  The  apse  and  choir  retain  some  fine 
x3th-centuTy  glass.  Considerable  remains  exist  of  the  magnifi- 
cent abbey  of  St  Jean-des-Vignes,  where  Thomas  Becket  resided 
for  a  short  time.  These  include  the  ruins  of  two  cloistera  (the 
larger  dating  from  the  X3th  century),  the  refectory,  and  above 
all  the  imposing  facade  of  the  chutch  (restored).  Above  the 
three  portals  (13th  century)  runs  a  gallery,  over  which  again 
is  a  large  window;  the  two  unequal  towen  (230  and  246  ft.)  of 
the  X  5th  and  early  x6th  centuries  are  surmounted  by  beautiful 
stone  spires,  which  command  the  town.  The  church  of  St 
L£ger,  which  belongs  to  the  X3th  century,  was  formerly  attached 
to  tax  abbey  of  the  G^nov£fains.  Beneath  are  two  Romanesque 
czypts.  The  royal  abbey  of  Notre-Dame,  now  a  barrack,  was 
founded  in  660  for  monks  and  nuns  by  Leutrade,  wife  of  Ebtoln, 
the  cdebrated  mayor  of  the  palace.  The  number  of  the  nuns 
(2x6  in  858),  the  wealth  of  the  library  in  manuscripts,  the 
valuable  relics,  the  high  birth  of  the  abbesses,  the  popularity  of 
the  pilgrimages,  all  contributed  to  the  importance  of  this  abbey, 
of  which  there  exist  only  inconsiderable  remains.  The  wealthiest 
of  all  the  at)beya  in  Soissons,  and  one  of  the  most  important  of 
aU  France  during  the  fint  two  dynasties,  was  that  of  St  M£dard, 
on  the  right  bank  of  the  Aisne,  founded  about  560  by  Clotaire  L, 
beside  the  villa  of  Syagrius,  which  had  become  the  palace  of  the 
Prankish  kings.  St  M^dard,  apostle  of  Vermandois,  and  kings 
Qotaire  and  Sigebert,  were  buried  in  the  monastery,  which  be- 
came the  residence  of  400  monks  and  the  meeting-place  of  several 
councils.  It  was  there  that  Childeric  III.,  the  last  Merovingian, 
was  deposed  and  Pippin  the  Short  was  crowned  by  the  papal 
legate,  and  there  Louis  the  Pious  was  kept  in  captivity  in  833. 
The  abbots  of  St  M£dard  coined  money,  and  in  Abelard's  time 
(lath  century)  were  lords  of  220  villages,  farms  and  manors. 
At  the  battle  of  Bouvines  (12x4)  the  abbot  conunanded  X50 
vassals.  In  X530  St  Mfdard  was  visited  by  a  procession  of 
300,000  pilgrims.  But  the  religious  wan  ruined  the  abbey, 
and,  although  it  was  restored  by  the  Benedictines  in  X637,  it 
never  recovered  its  former  splendour.  Of  the  churches  and  the 
conventual  buildings  of  the  ancient  foundation  there  hardly 
remains  a  trace.  The  site  is  occupied  by  a  deaf  and  dumh 
institution,  the  chapel  of  which  stands  over  the  crypt  of  the 
great  abbey  church,  which  dates  from  about  840.  In  the  crypt 
is  a  stone  coffin,  said  to  have  been  that  of  Childebert  II., and  dose 
at  hand  is  an  underground  chamber,  reputed  to  have  been  the 
place  of  captivity  of  Louis  the  Pious. 

The  dvil  buildings  of  the  town  are  not  of  much  interest. 
The  h6td-de-ville  contains  a  library  and  a  museum  with  collec- 
tions of  paintings  and  antiquities.  The  foundation  of  the  h6tel- 
dieu  dates  back  to  the  X3th  century.  The  town  has  a  large 
botanical  garden.  Soissons  is  the  seat  of  a  bishop  and  a  sub- 
prefect,  and  has  tribunals  of  first  instance  and  of  commerce. 


a  communal  college  and  hi^^er  ecdesiastical  seminaxy.  Amoitg 
the  industrial  establishments  are  iron  and  copper  foundries, 
and  factories  for  the  production  of  boilera,  agricultural  imple- 
ments and  other  iron  goods,  straw  hats,  glass  and  sugar.  Grain, 
haricot  beans  of  exceptional  quality,  and  timber  are  the  principal 
artides  of  trade. 

Soissons  is  generally  identified  with  the  oppidum  of  Gallia 
Bdgica,  called  Ntniodunum  by  Caesar.  Noviodunum  was  the 
capital  of  the  Sueasiones,  who  occupied  twelve  towns,  and  whose 
king,  Divitiacus,  one  of  the  most  powerful  in  Gaul,  had  extended 
his  authority  even  beyond  the  sea  among  the  Britons.  In  58  B.C. 
Galba,  king  of  the  Suessiones,  separated  from  the  confederation 
of  the  Belgians  and  submitted  to  the  Romans.  At  the  beginning 
of  the  empire  Noviodtmum  took  the  name  of  Augusta  Suesnonum, 
and  afterwards  that  of  Suessiona^  and  became  the  second  capital 
of  Gallia  Belgica,  of  which  Reims  was  the  metropolis.  The 
town  was  before  long  stirrounded  with  a  regular  wall  and  de- 
fended by  a  dtadd,  and  it  became  the  starting-point  of  several 
military  roads  (to  Reims,  Chftteau-Thierry,  Meaux,  Paris, 
Amiens  and  St  Quentin).  Christianity  was  introduced  by  St 
Crispin  and  St  Crispinian,  men  of  noble  birth,  who,  however, 
earned  their  livelihood  by  shoemaking,  and  thus  became  patroos 
of  that  craft.  After  their  martyrdom  in  297  their  work  was 
continued  by  St  Sinitius,  the  first  bishop  of  Soissons.  After 
the  barbarians  had  crossed  the  Rhine  and'  the  Meuse  Soissons 
became  the  metropolis  of  the  Roman  possessions  in  the.  north 
of  Gaul,  and  on  the  defeat  of  Syagrius  by  Clovis  the  Franks 
seised  the  town.  It  was  at  Soissons  that  Qovis  married  Qotilde, 
and,  though  he  afterwards  settled  at  Paris,  Soissons  was  the 
capital  of  his  son  Clotaire,  and  afterwards  of  Chilperic  I.,  king  of 
Neustria.  It  was  not  till  the  time  of  Chilperic's  son,  Clotaire  II., 
that  the  kingdom  of  Soissons  was  incorporated  with  that 
of  Paris.  Pippin  the  Short  was  at  Soissons  proclaimed  king 
by  axMusembly  of  Ituies  and  bishops,  and  he  was  there  crowxied 
by  the  papal  legate,  St  Boniface,  before  being  crowned  at  Saint 
Denis  by  the  pope  himself.  Louis  the  Pious  did  penance  there 
after  bdng  deposed  by  the  assembly  at  Compile.  Under 
Charles  the  Fat  (886)  the  Normans  failed  in  an  attempt  against 
the  town,  but  laid  waste  St  M£dard  and  the  xieig^bourfaood. 
In  923  Charles  the  Simple  was  defeated  outside  the  walls  by 
the  supportera  of  Rudolph  of  Burgundy,  and  Hugh  the  Great 
besieged  and  partly  burned  -the  town  in  948.  Under  the  first 
Capets  Soissons  was  held  by  hereditary  counts  (see  bdow), 
frequently  at  war  with  the  king  or  the  citizens.  The  communal 
charter  of  the  town  dates  from  x  131.  At  a  synod  hdd  at  Soissons 
in  XX3X  the  teachings  of  Ab^rd  were  condemned,  and  he  was 
forced  to  retract  them.  In  XX55,  at  an  assembly  <rf  prelates 
and  barons  hdd  at  Soissons,  Lotiis  Vn.  issued  a  famous  decree 
forbidding  all  private  wan  for  a  space  of  ten  yean;  and  in  X32S 
Chaxles  the  Fair  replaced  the  mayor  of  Soissons  by  a  rojral 
provost  dependent  on  the  bailiwick  of  Vermandois,  the  inhabi- 
tants retaining  only  the  rig^t  of  decting  four  tckenus.  The 
town  had  to  suffer  severely  during  the  wa^  of  the  Hundred 
Yean;  in  14x4,  when  it  was  hdd  by  the  Burguiulians,  it  was 
captured  and  sacked  by  the  Armagnacs  under  the  daujrfiin ; 
and  this  same  fate  again  befell  it  several  times  within  twenty 
yean.  The  Tteaty  of  Arras  (1435)  brouf^t  it  again  under  the 
royal  authority.  It  was  sacked  hy  Charles  V.  in  X544  and  in 
X565  by  the  Huguenots,  who  laid  the  churches  in  ruins,  and, 
supported  by  the  prince  of  Cond6,  count  of  Soisaons,  kept 
possession  of  the  town  for  six  months.  During  the  League 
Soissons  eageriy  joined  the  Catholic  party.  Charles,  duke  of 
Mayexme,  xnade  the  town  his  prindpal  residence,  and  died  there 
in  x6xx.  A  £ur(q)ean  congress  was  hdd  there  in  1738.  In 
18x4  Soiaons  was  captuied  and  recaptured  by  the  allies  and  the 
French.  In  18x5,  alter  Waterloo,  it  was  a  rallying  point  for 
the  vanquished,  and  it  was  not  occupied  by  the  Russians  till  the 
X4th  of  August.  In  1870  it  capitulated  to  the  Germans  after  a 
bombardment  of  three  days. 

Counts  of  Soissons.— In  the  middle  ages  SoisMins  was 
the  chief  town  of  a  countship  belonging  in  the  xoth  and  xxth 
centuries  to  a  family  which  apparently  sprahg  from    the 
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coonts  of  Vennandob.  Renaiid,  Count  of  Soiasons,  gave 
his  property  in'  1x41  to  his  nephew  Yves  de  Nede.  By 
successive  maniages  the  tDountship  of  Soissons  passed  to  the 
houses  of  Hainaut,  Chitillon-Blois,  Coucy,  Bar  and  Luxem- 
buzg.  Marie  de  Luxemburg  brought  it,  together  with  the 
counties  of  Marie  and  St  Pol,  to  Francis  of  Bourbon,  count. 
of  Vend6me,  whom  she  married  in  2487.  His  descendants,  the 
princes  of  Cond€,  held  Soissons  and  gave  it  to  their  cadets. 
Charles  of  Bourbon,  count  of  Soisspns  (i  566-161 2),  son  of  Louis, 
prince  of  Cond£,  whose  political  vacillations  were  due  to  his 
intrigues  with  Henry  IV.'s  sister  Catherine,  became  grand 
master  of  France  and  governor  of  Dauphin£  and  Normandy. 
His  son,  Louis  of  Bourbon  (1604-X64X),  took  part  in  the  plots 
against  Afarie  de  Medici  and  Richelieu,  and  attempted  to  assas- 
sinate Richelieu.  He  had  only  one  child,  a  natural  son,  known  as 
the  Chevalier  de  Soissons.  The  countship  passed  to  the  house 
of  Savoy-Carignan  by  the  marriage  in  X625  of  Marie  de  Bourbon- 
Soissons  with  Thomas  Francis  of  Savoy.  Eug&ie  Maurice 
of  Savoy,  count  of  Soissons  (x635-i673),.married  the  beautiful 
and  witty  Olympia  Mandni,  a  niece  of  Cardinal  Mazarin,  and 
obtained  high  inilitary  posts  through  his  wife's  influence.  He 
defeated  the  Spaniards  at  the  battle  of  the  Dunes  in  2658; 
took  part  in  the  campaigns  at  Flanders  (X667),  Franche-Comt£ 
(x668)  and  Holland  (1673);  and  was  present  as  ambassador 
extraordinary  of  France  at  the  coronation  of  Charles  II.  of 
England.  His  wife  led  a  scandalous  life,  and  was  accused  of 
pcnsoning  her  husband  and  others.  She  was  the  mother  of 
Louis  Thomas  Amadeus,  count  of  Soissons,  and  of  the  famous 
Prince  Eugene  of  Savoy.  In  X734  the  male  line  of  the  family 
of  Savoy-Soissons  became  extinct,  and  the  heiress,  the  princess 
of  Saxe-Hildburghausen,  ceded  the  countship  of  Soissons  to 
the  house  of  Orleans,  in  whose  possession  it  remained  until 
1789U 

SOKE  (O.  Eng.  soc,  coimected  ultimatdy  with  secan,  to  seek), 
a  word  which  at  the  time  of  the  Norman  Conquest  generally 
denoted  jurisdiction,  but  was  often 'used  vaguely  and  is  probably 
incapable  of  precise  definitioiL  In  some  cases  it  denoted  the 
rig^t  to  hold  a  court,  and  in  others  only  the  right  to  receive  the 
fines  and  forfeitures  of  the  men  over  whom  it  was  granted 
when  they  had  been  condenmed  in  a  court  of  competent  Jurisdic- 
tion. Its  primary  meaning  seems  to  have  been  "seeking"; 
thus  "  soka  faldae  "  was  the  duty  of  seeking  the  lords  court, 
just  as  "  secta  ad  molendinum  "  was  the  duty  of  seeking  the 
lords  mDl.  The  "  Leges  Henrid  "  also  speaks  of  pleas  "  in  socna, 
id  est,  in  quaestione  sua  "—pleas  which  are  in  his  investigation. 
It  is  evident,  however,  that  not  long  after  the  Norman  Conquest 
considerable  doubt  prevailed  about  the  correct  meam'ng  of  the 
word.  In  some  versions  of  the  much  used  tract  InUrprdationes 
uocabulorum  soke  is  defined  **  aver  fraunc  court,"  and  in  others 
as  "  interpeUado  maioris  audientiae,"  which  is  glossed  some- 
what ambiguously  as  "  daim  a  justis  et  requeste."  Soke  is  also 
frequently  assodated  to  "  sak  "  or  "  sake  "  in  the  alliterative 
jingle  **  sake  and  soke,"  but  the  two  words  are  not  etymologi- 
cally  related.  "  Sake  "  is  the  Anglo-Saxon  "  sacu,"  originally 
meaning  a  matter  or  cause  (from  sacant  to  contend),  and  later 
the  right  to  have  a  courL  Soke,  however,  is  the  commoner 
word,  and  appears  to  have  had  a  wider  range  of  meaning.  The 
term  '*  soke,"  unlike  "  sake,"  was  sometimes  used  of  the  district 
over  which  the  right  of  jurisdiction  extended. 

Mr  Adolphus  Ballard  has  recently  argued  that  the  interpreta- 
tion of  the  word  "  soke  "  as  jurisdiction  should  only  be  accepted 
where  it  stands  for  the  fuller  phrase,  "  sake  and  soke,"  and  that 
soke  standing  by  itself  denoted  services ,  only.  There  are 
certainly  many  passages  in  Domesday  Book  which  support  his 
cxmtention,  but  there  are  also  other  passages  in  which  soke 
seems  to  be  merely  a  short  expression  for  "  sake  and  soke."  The 
difficulties  about  the  correct  interpretation  of  these  words 
win  probably  not  be  solved  Until  the  normal  functions  and 
jurisdiction  of  the  various  local  courts  have  been  more  fully 
duddated. 

"  The  sokemen  "  were  a  class  of  tenants,  found  chiefly  in 
the  eastern  counties,  occupying  an  intermediate  ppsition  between 


the  free  tenants  and  the  bond  tenants  or  villains.  As  a  general 
rule  they  were  personally  free,  but  performed  many  of  the 
agricultural  services  of  the  villains.  It  is  generally  supposed 
they  were  called  sokemen  because  they  were  within  the  lord's 
soke  or  jurisdiction.  Mr  BaUaid,  however,  holds  that  a  sokeman 
was  nierely  a  man  who  rendered  services^  and  that  a  sokeland 
was  land  from  which  services  were  rendered,  and  was  not  neces- 
sarily under  the  jurisdiction  of  a  manor.  The  law  term,  socage, 
used  of  this  tenure,  is  a  barbarism,  and  is  formed  by  adding  Uie 
French  a^e  to  soc. 

See  F.  W.  Maitland,  Domesday  Book  and  Beyond;  J.  H.  Round, 
Feudal  England',  F.  fl.  Baring,  Domesday  Tables;  A.  Ballard,  Tha 
Domesday  Inquest;  J,  Tait.  review  of  the  last-mentioned  book  in 
En^isk  Historical  Reoiew  tor  January  1908;  'Red  Book  of  the  Ex» 
chequer  (Rolls  Scries),  ijL  1035.  (G.  J.  T.) 

SOKOTO,  an  important  Fula  state  of  west  central  Sudan, 
now  a  province  of  the  Brituh  protectorate  of  Nigeria.  The 
sultan  of  Sokoto  throughout  the  xgth  century  exercised  an  over- 
lordship  over  the  Hausa  states  extending  east  from  the  Niger 
to  Bomu-  and  southward  to  the  Benue  and  Adamawa.  These 
states  and  Sokoto  itsdf,  known  variously  as  the  Sokoto  or  Fula 
empire  and  Hausaland,  came  (c.  1900-X903)  under  direct  British 
control,  but  the  native  governments  are  maintained.  The  pro- 
vince of  Sokoto  occupies  the  north-west  comer  of  the  Britidi 
protectorate,  and  is  bounded  west  and  north  by  French  territory. 
South  and  east  it  adjoins  other  parts  of  the  British  protectorate. 
Bordering  north  on  the  Sahara,  it  contains  much  arid  land,  but 
south-west  the  land  is  very  fertile.  Running  through  it  in  a 
south-westerly  direction  is  the  Gublin  Kebbi  or  Sokoto  river, 
which  joins  the  Niger  in  ii}^  N.  4*  E.  On  a  tributary  of  this 
river  is  the  town  of  Sokoto. 

The  Sokoto  or  Fula  empire  was  founded  at  the  beginning 
of  the  xgth  century.  The  country  over  which  the  Fida  ruled 
has,  however,  a  history  going  back  to  the  middle  ages.  Between 
the  Niger  and  the  kingdom  of  Bomu  (q.v.)  the  country  was 
inhabited  by  various  black  tribes,  of  whom  the  Hausa  occupied 
the  plains.  Under  the  influence  of  Berber  and  Arab  tribes, 
who  embraced  Mahommedanism,  the  Hausa  advanced  in  dviliza- 
tion,  founded  large  cities,  and  developed  a  considerable  trade, 
not  only  with  the  neighbouring  countries,  but,  via  the  Sahara, 
with  the  Barbary  states.  The  various  kingdoms  which  grew 
up  Tound  each  large  town  had  their  own  rulers,  but  in  the  first 
half  of  the  i6th  century  they  all  appear  to  have  owned  the  sway 
of  the  Songhoi  kings  (see  Timbuktu).  On  the  break  up  of  the 
Songhoi  empire  the  north-eastern  part  of  Hausaland  became 
more  or  less  subject  to  Bomu,  whose  sultans  in  the  X7th  century 
claimed  to  rule  over  Katsena  and  Kano.  In  this  century  arose 
a  dynasty  of  the  Hab£,  a  name  now  believed  to  be  identical 
with  Hausa,  who  obtained  power  over  a  large  area  of  the  northern 
portion  of  the  present  British  protectorate.  The  Hausa,  whose 
conversion  to  Mahommedanism  began  in  the  12th  century, 
were  still  in  the  x8th  century  partly  pagans,  though  their  rulers 
were  followers  of  the  Prophet.  These  rulers  bmlt  up  an  elaborate 
system  of  government  which  left  a  considerable  share  in  the 
management  of  affairs  to  the  body  of  the  people.  Dwelling 
among  the  Hausa  were  a  number  of  Fula,  mosUy  herdsmen, 
and  these  were  devout  Mahommedans.  One  of  the  more  culti- 
vated teachers  of  this  race,  named  Othman  Dan  Fodio,  had 
been  tutor  to  the  king  of  Gobir  (a  district  north  of  fisCaMbA- 
Sokoto).  He  incurred  the  wrath  of  that  king,  who,  meatot 
angered  at  some  act  of  defiance,  ordered  the  massacre  '^'**"*' 
of  every  Fula  in  his  dominions.  The  Fula  flocked  to  Fodio's 
aid,  and  in  the  battle  of  Koto  or  Rugga  Fakko  (1804)  the  king 
of  Gobir  was  utterly  defeated.  Thereupon  Fodio  unfurled  the 
green  baimer  of  Mahomet  and  preached  z,  jihad  or  religious  war. 
In  a  few  years  the  Fula  had  subdued  most  of  the  Hausa  states,- 
some,  like  Kano,  yielding  easily  in  order  to  preserve  their  trade, 
others,  like  Katsena,  offering  a  stubborn  resistance.  Gobir 
and  Kebbi  remained  unconquered,  as  did  the  pagan  hill  tribes. 
The  Fula  were  also  defeated  in  their  attack^on  Bomu.  In  most 
places  they  continued  the  system  of  government  which  had 
grown  up  under  the  Hab6,  the  chiefs  or  emirs  of  the  various 
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States  being,  bowever,  tributary  to  Dan  Fodio.  This  sheik 
established  himself  at  Sokoto,  and  with  other  titles  assumed 
that  of  Sarikin  Muslimin  (king  of  the  Mahommedans).  As  such 
he  became  the  recognized  spiritual  head  of  all  the  Mahommedans 
of  west  central  Sudan,  a  headship  which  his  successors  retained 
unimpaired,  ev<fn  after  the  loss  of  their  temporal  position  to  the 
British  in  1903.  On  the  death  of  Fodio  (c.  1819)  the  empire  was 
divided  between  a  son  and  a  brother,  the  son,  famous  under  the 
name  of  Sultan  Bello,  ruling  at  Sokoto,  the  brother  at  Gando. 
All  the  other  Fula  emirs  were  dependent  on  these  two  sultanates. 
TheoFula  power  proved,  before  many  years  had  gone  by,  in 
many  respects  harmful  to  the  country.  This  was  espedally 
the  case  in  those  districts  where  there  was  a  large  pagan 
population.  Slave-nuding  was  practised  on  a  scale  which 
devastated  and  almost  depopulated  vast  r^ons  and  greatly 
hampered  the  commercial  activity  of  the  large  cities,  of  whi^ 
Zaria  and  Kano  were  the  most  Important.  The  purity  of  the 
ancient  administration  was  abandoned.  The  courts  of  justice 
became  corrupt,  administrative  power  was  abused  and  degener- 
ated into  a  despotism  controlled  only  by  personal  considerations, 
oppressive  taxes  destroyed  industry  and  gradually  desolated 
the  country.  Soon  after  the  Fula  had  established  themselves 
Europeans  began  to  visit  the  coimtry.  Hugh  Chipperfeon, 
an  Englishman,  was  at  Sokoto  in  1823  and  again  in  1827, 
dying  there  on  the  X3th  of  April  of  that  3rear.  Heiorich  Barth 
made  a  prolonged  stay  in  various  Hausa  dties  at  dates  between 
1851  and  1855.  To  Barth  is  due  a  great  deal  of  our  knowledge 
of  the  country.  In  Barth's  time  American  merchants  were 
established  on  the  Niger,  bartering  goods  in  exchange  for  slaves 
This  traffic  was  carried  on  through  Nupe  "  to  the  great  danaage, 
says  Barth,  "  of  the  commerce  and  the  most  unqualified  scandal 
of  the  Arabs,  who  think  that  the  English,  if  they  would,  could 
easily  prevent  it."  The  over-seas  traffic  in  slaves  did  not 
continue  long  after  the  date  (1851)  to  which  Barth  referred, 
but  slave-raiding  by  the  Fula  went  on  unchecked  up  to  the 
moment  of  the  British  occupation  of  the  country.  At 
Sokoto  the  sultanship  continued  in  the  hands  of  Fodio's 
descendants,  and  the  reigning  sultan  concluded  in  1885  a 
treaty  with  the  Royal  Niger  Company  (then  called  the 
National  African  Company)  which  gave  to  the  company  certain 
rights  of  sovereignty  throu^outhis  dominions. 

In  1900  the  rights  of  the  company  were  transferred  to  the 
Crown.  In  the  course  of  the  years  1900,  1901,  190a,  British 
SmtmbBha  authority  was  established  in  the  states  bordering 
fBrkMM  on  the  iiigtt  and  the  Benue  and  in  Boma.  The 
^"''*  northern  states  declined  to  fulfil  the  conditions  of 

the  treaties  negotiated  with  the  Niger  Company  or  to  submit 
to  the  abolition  of  the  slave  trade,  and  in  1903  Sokoto  and 
Kano  openly  defied  the  British  power.  A  campaign  was 
undertaken  against  them  in  the  opening  months  of  1903  in 
which  the  British  troops  were  entirely  successful.  Kano  was 
taken  in  February  1903,  and  Sokoto  after  some  resistance  made 
formal  submission  on  the  3  and  of  March  following.  From  that 
day  British  authority  was  substituted  for  Fula  authority  through- 
out the  protectorate.  The  emir  of  Sokoto  took  an  oath  of 
allegiance  to  the  British  Crown  and  Sokoto  became  a  British 
province,  to  which  at  a  later  period  Gando  was  added  as  a  sub- 
province — thus  making  of  Sokoto  one  of  the  double  provinces 
of  the  protectorate. 

The  double  province  thus  constituted  has  an  area  of  about 
35,000  sq.  m.,  with  an  estimated  population  of  something  over 
500,000.  It  includes  the  andent  kingdoms  of  Zamfara  on  the 
cast  and  Argunga  or  Kebbi  on  the  west.  The  dominions  of  the 
emir  of  Sokoto  have  suflfered  some  diminutions  by  reason  of 
British  agreements  with  France  relating  to  the  common  frontier 
of  the  two  European  powers  in  the  western  Sudan.  The  emir 
felt  deeply  the  loss  of  territory  ceded  to  France  in  1904  but 
accepted  the  settlement  with  mudi  loyalty.  Like  the  emir  of 
Kano  the  new  emir  of  Sokoto  worked  most  loyally  with  the 
British  administration.  The  province  has  been  organized  on 
the  same  principle  as  the  other  provinces  of  Northern  Nigeria. 
A  British  resident  of  the  first  dass  has  been^ced  at  Sokoto  and 


assistant  residents  at  t>ther  centres.  British  oomts  of  justice 
have  been  established  and  British  governors  are  quaitered  in 
the  province.  Detachments  of  dvil  police  are  abo  placed  at 
the  prindpal  stations.  The  country  has  been  assessed  under 
the  new  system  for  taxes  ^d  is  being  opened  as  rapidly  as 
possible;  for  trade.  After  the  establishment  <^  Bridah  rule 
farmen  and  herdsmen  reoccupied  districts  and  the  inhabitants 
of  dties  flocked  back  to  the  land,  rebuilding  villages  which  had 
beoi  deserted  for  fifty  years.  Horse  breeding  and  cattle  raising 
form  the  chie(  source  of  wealth  in  the  province.  There  is  some 
ostrich  farming.  Except  in  the  sandy  areas  there  is  extensive 
agriculture,  including  rice  and  cotton.  Special  oops  are  grown 
in  the  valleys  by  irrigation*  Weaving,  dyeing  and  tanning 
are  the  principal  native  industries.  Fair  roads  are  in  fMooess 
of  construction  through  the  province.  Trade  is  increasing  and 
a  cash  current  has  been  introduced. 

The  emir  of  Gando,  trefited  on  the  sanuT  terms  as  the  emiis 
of  Kano  and  Sokoto,  provisd  less  loyal  to  his  oath  of  allegiance 
and  had  to  be  deposed.  Another  emir  was  installed  in  his  place 
and  in  the  whole  double  province  of  Sokoto-Gando  prosptsity 
has  been  generaL  In  1906  a  rising  attributed  to  reUgioas 
fanaticism  occurred  near  Sokoto  in  which  unfortunatdy  three 
white  officers  lost  their  lives.  The  emir  heartily  repudiated 
the  leader  of  the  rising,  who  claimed  to  be  a  Mahdi  inspired  to 
drive  the  white  man  out  of  the  oountzy.  A  British  force  marched 
against  the  rebels,  who  were  overthrown  with  great  loss  in  March 
1906.  The  leader  was  condemned  to  death  in  the  emir's 
court  and  executed  in  the  market  place  of  Sokoto,  and  the 
inddent  was  chiefly  interesting  for  the  display  of  loydty  to  the 
British  admimstration  which  it  evoked  on  all  sides  bom  the 
native  rulers.  (See  also  Nxceua;  Fula;  and  Hausa.) 
-  See  the  Travels  of  Dr  Barth  (London  1857);  Lady  Logan),  A 
Tropical  DependencyiLondon,  1905) ;  P.  L.  Montdl,  De  Saimt  Lams 
d  Tripoli  par  lelac  Tchad  (Paris,  1895);  C.  H.  Robtasoa,  KausalaU 
(London,  1896) ;  The  Annwd Reportron  Northern  Nigeria,  issued  stnoe 
IQOO  by  the  Colonial  Office.  London;  Sir  F.  D.  Lugard,  "  Northera 
Nieeria,"  in  Ceo*  Joum.  v<h.  xxiii.,  and  Major  I.  A.  Burdon,  "  The 
FuUnl  Emirates,"  ibid,  vol  xxiv.  (both  London,  1904).  Ezoept 
the  last-named  paper  most  of  these  authorities  deal  with  many 
other  subjects  besides  the  Fula.  (F.  L^  L.) 

SOKOTRA  (also  spdt  Socotra  and  formerly  Socotora),  an 
island  in  the  Indian  Ocean  belonging  to  Great  Britain.  It 
is  cut  by  12*  30'  N.,  54^  E.,  lies  about  130  ra.  E.N.E.  of  Cape 
Guardaful  and  about  190  m.  S.E.  of  the  nearest  part  of  the  coast 
of  Arabia  and  is  on  the  direct  route  to  India  by  the  Suez  Canal. 
It  is  72  m.  long  by  22  m.  broad  and  has  an  area  estimated  at 
from  2000  to  3000  sq.  m.  It  is  the  largest  and  most  easterly 
member  of  a  group  of  islands  rising  from  adjacent  coral  banks, 
the  others  being  Abd  d  Kuri,  Tlxe  Brothers  (Semha  and  Darzi), 
and  Kal  Farun. 

Physical  Features, — ^Frora  the  sea  Sokotra  has  an  imptmng 
appearance.  The  centre  culminates  in  a  aeries  of  rugged  pinnacks 
-—the  Haghier  mountains,  which  rise  to  nearly  5000  ft.  above  a  high 
(1500  ft.)  abutting  and  undulating  limestone  plateau,  dccfN/ 
channelled  by  valleys.  At  many  parts  of  the  north  coast  the  edges 
of  this  plateau  reach  the  shore  in  precipitous  diffs,  but  in  others 
low  plams,  dotted  with  bushes  and  date-palms,  front  the  heights 
behind.  The  southern  shore  is  bordered  ncariy  its  entire  len^h 
by  a  bdt  of  drifted  sand,  forming  the  Nuijet  plain.  On  this  side 
of  the  island  there  are  but  one  or  two  possible  andiorlog  grouiKk* 
and  these  only  during  the  north-east  monaoon.  On  the  north  coast 
there  are  no  harbours;  but  fairly  lafe  anchorages,  even  in  the 
north-east  winds,  are  available  off  Hadibu  or  under  Haulaf,  a 
few  miles  distant,  and  at  Kallansayia,  at  the  north-west  end  of  the 
island. 

Geology. — ^The  fundamental  rocks  of  the  island  are  gneisses, 
through  which  cut  the  feldspathic  granites  which  form  the  Haghter 
massif.  Through  these,  again,  pieroe  other  granites  in  dikn  or 
lava  flows,  and  overlying  the  whole  are  limestones  of  Cretaceous 
and  Tertiary  age,  thenudves  cut  through  by  later  vokaiuc  eruptions. 
"  In  the  Haghier  hills,"  to  quote  Professor  Bonney,  **  we  have 
probably  a  fragment  of  a  continental  area  of  neat  antiquity,  and 
of  a  land  surface  which  may  have  been  an '  ark  m  refuge  *  to  a  terres- 
trial fauna  and  flora  from  one  of  the  very  earliest  periods  of  this 
world's  history." 

Qimate^— From  October  to  May  the  weather  is  almost  rainfess 
except  in  the  mountains,  where  there  are  nightly  diowers  and  bca\'y 
mists.  During  this  season  the  rivers,  which  are  roaring  torrents 
throughout  the  monsoon,  are  almost  all  lost  in  the  dry.  abeorbcni 


SOKOTRA 


3SS 


pUof.  The  tempentare  of  the  onst  am  varies  from  65*  F.  in  the 
Bigfac  to  85*  F.  in  the  day — in  the  hot  aeawn  it  may  rrach  95*  F. ; 
and  on  the  nuMintains  (3500  lt.}i  frcm  ^3"  F.  to  73"  F.  In  the  low 
pounds  fever  of  an  acute  and  liematunc  fonn  is  very  prevalent.  ■ 

FUra  and  Famtuu — The  fauna  contains  no  indi^nous  mammals, 
a  wikl  ass  which  roams  the  eastern  plains,  perfaa^  its  oldest  denizen, 
b  probaDW  of  Nubian  oriein;  while  the  domestic  cattle,  a  peculiar, 
onnumpeci,  small,  sbapoy,  Aldemey-like  breed^  may  be  a  race 
vraduaAy  developed  from  cattle  imported  at  a  distant  period  from 
bind  or  Farther  India.  There  are  67  species  of  birds  known  from 
Sokotr»  of  which  15  are  endemic;  «  33  reptiles.  3  genera  and  14 
anpedes  are  peculiar;  and  of  the  land  and  fresh-water  shells,  to  whose 
distribution  creat  importance  attaches,  ^14  species  out  of  47  are 
confined  to  the  island.  Among  the  other  mvertebrate  groups  there 
is  also  a  large  proportion  of  endemic  spedes. 

The  flora  is  even  more  peculiar  than  the  fauna.  Aloes,  dr^on's- 
blood  {Draeaena),  myrrh,  tranldnoense,  pom^ranate,  and  cucumber 
(Dendro^yem)  trees  are  its  most  famous  speoca.  The  phanerogams 
number  570,  apportioned  to  3x4  generlu  and  of  these  over  330 
^sedes  and  q8  genera  are  unknown  elsewhere.  The  flora  and  also 
f  though  to  a  less  dmee)  the  fauna  present  not  only  Asian  and  Central 
African  affinities,  but,  what  b  more  interesting.  Mascarene,  South 
African  and  Antipodnn-American  relationuiips,  indicating  a 
very  different  distribution  of  land  and  water  and  necessitating 
other  bridges  of  communication  than  now  enst.  The  natural 
history  oi  Sokotra,  unravelled  by  the  study  of  its  geology  and  biok)gy, 
has  been  summarised  by  Professor  Balfour  as  foTlowB : — 

*'  During  the  Carboniferous  epoch  there  was  in  the  region  of 
Sokotra  a  shallow  sea,  in  which  was  deposited,  on  the  top  of  the 
fundamental  gneisses  of  this  spot, . . .  the  sandstone  of  which  we 
have  such  a  large  development  in  Nubia. . . .  During  the  Permian 
epoch  Sokotra  may  have  been  a  land  surface,  forming  part  of  the 
great  mass  of  land  which  probably  existed  in  this  re^on  at  that  epoch, 
and  gave  the  wide  area  for  the  western  migration  of  life  which 
presently  took  place,  and  by  which  the  eastern  affinities  in  Sokotra 
nay  be  explaiiiod.  In  eariy  and  middle  Tertiary  times,  when  the 
Incnan  peninsula  was  an  island,  and  the  sea  which  stretched  into 
Europe  washed  the  base  of  the  Himalayan  hills,  Sokotra  was  in 
great  part  Bubmei]B;ed  and  the  great  mass  of  Jimcstone  was  de- 
positea;  but  its  higher  peaks  were  still  above  water,  and  formed 
an  island,  peopled  mainly  by  African  species — the  plants  being 
the  fragmentary  remains  of  the  old  Afncan  flora — out  with  an 
admixture  of  eastern  and  other  Asian  forms.  Thereafter  it  gradu- 
ally roaej  unilergoing  violent  volcanic  duturbance." 


By  this  elevation  "  Madagascar  would  join  the  Seychelles,  which 
in  tnm . . .  would  run  into  the  lar^  Mascarene  Islands.  In 
this  way,  then,  Africa  would  have  an  irregular  coast-line,  prolonged 
greatly  south  of  the  equator  into  the  Iixlian  Ocean,  ana  running 
op  srith  an  advance  upon  the  present  line  until  it  reached  its  north- 
west Kmit  outside  and  south  01  Sokotra.  Thence  an  advanced  land 
surface  of  Asia  would  extend  across  the  Arabian  Sea  into  the  Indian 
peninsula.**  Sokotra  thus  "  again  became  part  of  the  mainland, 
though  it  u  likely  for  only  a  short  period,  ana  during  this  union  the 
life  of  the  adjacent  continent  covered  its  plains  and  filled  its  valleys. 
Subsequently  it  reverted  to  its  insular  condition,  in  which  state  it 
has  renained."  The  Antipodean-American  element  in  the  Sokotran 
flora  probably  arrived  via  the  Mascarene  Islands  or  South  Africa 
from  a  former  Antarctic  continent. 

Inhabitanis.— The  inhabitants,  beUrved  to  number  from  10,000 
to  13,000,  are  composed  of  two,  if  not  more,  elements.  On  the  coast 
the  ptofAt  are  modem  Arabs  muted  with  negro,  Indian  and  European 
blood ;  m  the  mountains  live  the  true  Sokotri,  supposed  to  be  on^n- 
ally  immi^nts  from  Arabia,  who  have  been  isolated  here  from  time 
iminetnonaL  Some  of  them  are  as  light-skinned  as  Europeans, 
tall,  robust,  thin-lipped,  straight-nosed,  with  straight  black  hair; 
other*  are  shorter  ajul  darker  in  complexion,  with  round  heads, 
long  noses,  thick  lips,  and  scramy  limbs,  indicating  perhaps  the 
commingling  of  more 'than  one  Semitic  people.  Their  manner  of 
Hie  b  simple  in  the  extreme.  Their  dwellings  are  circular,  rubble- 
built,  flat,  day-topped  houses,  or  caves  in  the  limestone  rocks. 
They  speak  a  language  allied  to  the  Mahra  of  the  opposite  coast  of 
Araoia.  Both  Mahra  and  Sokotri  are,  according  to  Dr  H.  M  Oiler, 
daughter-tongues  of  the  old  Sabaean  and  Minaean,  standing  in  the 
same  rdation  to  the  speech  of  the  old  inscriptions  as  Coptic  does  to 
that  of  the  hieroglyphics.  The  Sokotran  tongue  has  been,  he 
believes,  doived  from  the  Mahra  countries,  but  it  has  become  so 
diffcrenriated  from  the  Mahra  that  the  two  peoples  understand 
each  other  only  with  difficulty.  Sokotri  is  the  older  of  the  two 
languages,  and  retains  the  anaent  form,  which  in  the  Mahran  has 
been  modified  by  Arabk  and  other  influences.  Hadibu,  Kallansavu 
and  Khadup  are  the  only  pbces  of  importance  in  the  island.  Hadiou, 
or  Tamariffii  (pop.  about  400)  the  capital,  b  picturesquely  situated 
on  the  north  coast  at  the  head  of  the  open  bay  of  Tamarida  on  a 
semicircular  plain  enclosed  by  spurs  of  the  Haghier  mountains.  A 
dense  grove  of  date  palms  surrounds  the  vilbge. 

Trmdg  and  Prodtuts.—Thc  chief  export  is  ghi  or  clarified  butter, 
which  b  sent  to  Arabb,  Bombay  and  Zanzibiu'.  Millet,  cotton  and 
tobacco  are  grown  in  small  quantities.  The  most  valuable  vegetable 
pwiductt  are  aloes  and  the  oiagon'S'blood  tree.   The  Sokotran  aloe 


b  highly  esteemed;  in  the  middle  ages  the  trade  was  moftly  in  these 
fmxlucts  and  in  ambergris.  The  people  live  mainly  on  dates  and 
milk.  They  own  large  numbers  of  cattle,  sheep  and  goats.  Dates 
are  both  home-grown  and  imported. 

History. — Sokotra  has  claims  to  be  reckoned  one  of  the  most 
andent  incense-8U[^Iying  countries.  Among  the  "harbours 
of  incense  "  exidoited  by  various  Pharaohs  during  some  twenty- 
five  centuries  it  b  impossible  to  believe  that  the  island  could  be 
missed  by  the  Egyptian  galleys  on  their  way  to  the  "  Land  of 
Pont,"  identified  by  sevoral  writers  with  Somaliland;  nor  that, 
though  the  roadsteads  of  the  African  coast  were  perhaps  of tener 
frequented,  and  for  other  freights  besides  myrrh  and  fraidun- 
cense,  the  shores  of  Sokotra  were  neglected  by  such  anient 
explorers  as  those,  for  instancoj  of  Queen  Hatahepsut  of  the 
i8th  dynasty.  They  would  have  found  on  the  island,  which 
b  probably  referred  to  under  the  name  "  Terraces  of  Incense  " 
(from  its  step-like  contours),  the  predous  "  auta  trees  "—whose 
divine  dew,  for  use  in  the  service  of  their  gods,  was  their  spedal 
quest — in  greater  abundance  and  in  a  larger  number  of  q)edes 
than  any  other  country. 

To  the  Greeks  and  Romans  Sokotra  was  known  as  the  isle 
of  Dioscorides;  thb  name,  and  that  by  which  the  island  b  now 
known,  are  usually  traced  back  to  a  Sanskrit  form,  Dvlpa-Sak- 
hftdhAra,  "  the  island  abode  of  bliss,"  which  again  suggests 
an  identification  with  the  i^aot  diaUtcreg  of  Agatharchides 
(S  103).  The  Periplus  of  the  Erythraean  Sea  spe^s  of  the 
island  as  peopled  only  in  one  part  by  a  mixed  race  of  Arab, 
Indbn  and  Greek  traders.  It  was  subject  to  the  king  of  the 
Incense  Country,  and  was  a  meeting-place  of  Arabian  and  Indian 
ships.  Cosmas  in  the  6th  century  says  that  the  people  spoke 
Greek  and  were  largely  Chrbtbn,  with  a  bishop  sent  from  Persia. 
The  Arab  geographers,  also  had  a  tradition  of  an  early  Greek 
settlement  (which  they  ascribe  to  Alexander),  but  also  of  kiter 
Persian  influence,  followed  by  a  settlement  of  Mahra  tribes, 
who  partly  adopted  Christianity.  The  Sokotri  appear  to  have 
remained  Nestorian  Chrbtbns,  with  a  bishop  under  the  metro- 
politan of  Persia,  through  the  middle  ages,  though  there  are  indi- 
cations pointing  to  a  connexion  with  the  Jacobite  church.  As 
early  as  the  xoth  century  Sokotra  was  a  haimt  of  pirates;  in  the 
X3th  century  Abulfeda  describes  the  inhabitants  as  "  Nestorbn 
(Christians  and  pirates  "  but  the  island  was  rather  a  station  of 
the  Indbn  corsairs  who  harassed  the  Arab  trade  with  the  Far 
East.  The  population  seems  in  the  middle  ages  to  have  been 
much  larger  than  it  b  now;  Arabian  writers  estimate  the  fighting 
men  at  xo,ooo. 

The  Portuguese  under  Trbtio  da  Cunha  and  Albuquerque 
seized  Sokotra  in  1507  in  pursuance  of  the  design  to  control  all 
the  trade  routes  between  Europe  and  the  East,  Sokotra  being 
supposed  to  command  the  entrance  to  the  Red  Sea.  But  on  the 
capture  of  Goa  and  the  building  of  a  fortress  there  Albuquerque 
caused  the  fort  which  da  Cunha  had  had  built  at  Coco  (Tamarida 
to  be  dbmantled  (z$xi),  and  though  Portuguese  ships  subse- 
quently raided  the  i^nd  they  made  no  other  settlement  on  it. 
The  Portuguese  found  that  Sokotra  was  held  by  Arabs  from 
Fartak,  but  the  "  natives  "  (a  different  race)  were  Christians, 
though  in  sad  need  of  conversion.  Thb  pious  work  Portuguese 
priests  attempted,  but  with  scant  success.  However,  as  late 
as  the  middle  of  the  X7th  century  the  C^trmelite  P.  Vincenzo 
found  that  the  people  still  called  themselves  Christbns, 
and  had  a  strange  mixture  of  Jewish,  Christian  and  Pagan 
rites.  The  women  were  all  called  Maria.  No  trace  of  Christi- 
anity b  now  found  in  the  island,  all  the  inhabitants  professing 
Islam. 

A  certain  dependence  (at  least  of  places  on  the  coast)  on  some 
soveidgn  of  the  Arabian  coast  had  endured  before  the  occupa- 
tion of  Tamarida  by  da  Cunha,  and  on  the  withdrawal  of 
the  Portuguese  this  dependence  on  Arabia  was  resumed.  In 
the  19th  century  Sokotra  formed  part  of  the  dominions  of  the 
sultan  of  Kishin.  The  opening  of  the  Suez  Canal  route  to  India 
led  to  the  isbnd  being  secured  for  Great  Britain.  From  1876 
onward  a  small  subsidy  has  been  paid  to  the  sultan  of  Kbhin 
by  the  authorities  at  Aden;  and  in  x886  the  sultan  conduded 
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which  it  eppean  lo  iprini.  In  Ampa  BtUaimnia  ^.  i  B)  onr  of 
tbe  brancbet  at  each  node  ii  undeveloped  and  thcic  ii  a  pair  oi 
unequal  leavci;  the  Knatler  Hjbtendi  the  branch  which  lui  doc 
developed,  Ihe  larfer  hai  been  earned  up  Iron  the  node  b^w. 

An  intcresiinK  uialomicnl  lalun  it  tbe  preieiKC  in  tbe  M«n 
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GvcB,  5  Kqala.  5  petal*,  5  itamen  in  allcmatiog  whorls,  ■ 


wlih  tubular  Dowen,  ipeciea  of  which  arefrov 
bouKc  planit;  the  aimcAe  ttyle  bean  a  bilobed 
ni(nii  (lig.  s).   Tberiuituaminy-ieededbc 
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capmle«  as  in  Datura,  where  \t  splits  lengtiiwise,  and  Hyoseyamus  (fig. 

6>p  where  it  opens  by  a  transverse  lid  forming  a  pyxidium.  The  embrvo 

>is  bent  or  straight  and  embedded  in  endo- 
sperm. The  persistent  calyx  ma^  serve  to 
protect  the  fruit  or  aid  in  its  distribution, 
as  in  the  bladdeiy  structure  enveloping 
the  fruit  of  Pkyuuis  or  the  prickly  calyx 
of  Mpedes  <A  Sdanum. 

The  order  is  divided  into  S  tribes;  the 
division  is  based  on  the  greater  or  less 
curvature  of  the  embryo,  the  number  <A 
ovary  cells  and  the  regular  or  sygomorphic 
character  of  the  flower.  The  great  majority 
of  the  genera  belong  to  the  tribe  Solaneae, 
which  IS  characterized  by  a  a<elled  ovary. 
Lycium  is  a  genus  of  trees  or  shrubs,  often 
thorny,  with  a  cylindrical  or  narrowly  biell- 
shapcd  corolla  and  a  juicy  berry;  L.  europ- 
aeum  is  a  straggling  climber  often  cultivated 
under  the  name  of  tea-plant.  For  Atrotn 
see  NiCHTSiiADS;  A.  Bdiadonna  yields  the 
drug  atropin.  For  Hyoseyamus  sec  Hen- 
bake.    Pkysalis,  with  45  species  mostly  in 


Fic.  s— The  pistil  of 
Tobacco  (NieoHana  Ta- 
bacuM)^  consisting  _  of 
the  ovary  o,  contaming 
ovules,  the  style  s,  and 
the  capitate  stigma  g. 
The  pistil  u  placed  on 
the  receptacle  r,  at  the 
extremity  of  the  pe> 
dunde. 


Fig.  6. — ^Secd  vessel  {pyxidium\ 
of  Henbane  (Hyoseyamus  niier) 
opening  by  circumscissile  denis- 
oenoe. 


the  warmer  parts  of  North  and  South  America,  includes  P.  alkekengi, 
**  winter  cherry,"  and  P.  ptn^aua,  "  Cape  gooseberry."  Capsicum 
Co.r.)  is  widely  cultivated  for  its  fruit,  which  are  the  so-called  chillies. 
Solatium  contains  900  species,  among  which  are  S.  tuberosum  (potato ; 
q.p.),  S.  Lyco^ncuM  (tomato;  q.v.\  and  the  two  British  species 
already  mentioned.  For  Mandragord  see  Manosake.  To  the 
tribe  uaturcac,  characterized  by  a  4-celled  ovary,  belongs  Datura; 
D.  Stramonium  (thorn  apple)*  sometimes  found  as  an  escape 
in  Britain,  b  ofiicinal.  Ntcotiafuit  to  which  belong  the  tobacco 
plant  {N.  tabacum)  and  other  cultivated  species,  and  Petunia, 
are  American  genera  belonging  to  the  tribe  Cestreae,  in  which 
the  embryo  b  straight  or  only  slightly  bent,  as  it  is  also  in  the 
tribe  Salpiglossideae,  which  is  characterized  by  the  zygomorphy  of 
the  flowcis;  Satpi^ssis  and  ScktMantkus  are  known  in  cultivation. 

SOLAR.  80LLER  (Lat.  solarium,  Fr.  galetas,  Ital.  solaio),  in 
architecture,  a  room  in  aome  high  situation,  a  loft  or  garret, 
also  an  elevated  chamber  in  a  church  from  which  to  watch  the 
lannps  burning  before  the  altars.  The  Latin  solarium  was 
used  principally  of  a  sundial,  but  also  of  a  sunny  part  of  a 
house. 

SOLABIO,  ANTONIO  (c.  1382-1455);  Italian  painter  of  the 
Neapolitan  school,  commonly  called  Lo  Zingaro,  or  The  Gipsy. 
His  father  b  said  to  have  been  a  travelling  smith.  To  aJI 
appearance  Antonio  was  bom  at  Civita  in  the  Abnizzi,  although 
it  is  true  that  one  of  hb  pictures  b  signed  "  Antonio  de  Solano 
Venetus,"  which  may  possibly  be  accounted  for  on  the  ground 
that  the  signature  is  not  genuine.  Solano  b  said  to  have  gone 
through  a  lovcadventure  similar  to  that  of  the  Hembh  painter, 
Quintin  Massys.  He  was  at  first  a  smith,  and  did  a  job  of  work 
in  the  house  of  the  prime  Neapolitan  painter  Cx>Iantonio  del 
Fiore;  he  fell  in  love  with  Colantonio's  daughter,  and  she  with 
him;  and  the  father,  to  stave  him  off,  said  if  he  would  come  back 
in  ten  years  an  accomplbhed  painter  the  young  lady  should 
be  hb.  Solario'  studied  the  art,  returned  in  nine  years,  and 
dafmed  and  obtained  hb  bride.  The  fact  b  that  Colantonio 
dd  Fiore  b  one  of  those  painters  who  never  exbted;  consequently 
hb  daughter  never  existed,  and  the  whole  story,  as  relating  to 
these  particular  personiiges,  must  be  untrue.  Whether  it  has 
any  truth,  in  relation  to  some  unidentified  painter  and  his 
daughter,  b  a  separate  question  which  we  cannot  dedde.  Solario 
made  an  extensive  round  of  study — first  with  Lippo  Dalmasio 
in  Bologna,  and  afterwards  in  Venice,  Ferrara,  Florence  and 
Rome.  On  returning  to  Naples  he  rapidly  took  the  first  place 
in  fab  art.    Hb  principal  performance  b  in  the  court  of  the 


monastery-  of  S.  Severino — twenty  large  frescoes  illustrating 
the  life  of  St  Benedict,  now  greatly  decayed;  they  present  a 
vast  variety  of  figures  and  detaib,  with  dexterous  modelling 
and  colouring.  Sometimes,  however,  Co  Zingaro's  colour  b 
crude,  and  he  generally  shows  weakness  of  draughtmanship  in 
hands  and  feet.  His  tendency  b  that  of  a  naturalbt — the  heads 
lifelike  and  individual,  and  the  landscape  backgrounds  better 
invented  and  cared  for  than  in  any  contemporary.  In  the  Studj 
gallery  of  Naples  are  three  pictures  attributed  to  this  master, 
the  most  remarkableone  being  a  "  Madonna  and  Child  Enthroned 
with  Saints."  The  heads  here  are  reputed  to  be  mostly  portraits. 
Solario  initiated  a  mode  of  art  new  in  Naples;  and  the  works 
painted  between  hbtime  and  that  of  Tesauro  (c.  1470)  are  locally 
termed  "  Zingareschi.'*  He  had  many  scholars,  but  not  of 
pre-eminent  standing — Nicola  Vito,  Simone  Papa,  Angiolillo 
Roccadirame,  Pietro  and  Ippolito  dal  Donzello.  It  has  often 
been  said  that  Solario  painted  in  oil,  but  of  tlib  there  b  no 
evidence. 

SOLAR  SYSTEM,  in  astronomy,  the  group  of  heavenly  bodies, 
comprising  the  sun*  and  the  bodies  which  move  around  the  sun 
as  a  centre  of  attraction,  of  which  the  Earth  b  one.  These 
bodies  may  be  classified  as  follows:  first  the  Sun^  Q, 
dbtinguished  as  containing  much  the  greater  part  of  all  the 
matter  composing  the  system,  being  more  than  600  times  as 
massive  as  all  the  other  bodies  combined.  It  b  thb  great  mass 
which  makes  it  the  central  one  of  the  system.  It  b  also,  so  far 
as  is  known,  the  only  incandescent  body  of  the  system,  and 
therefore  the  only  one  that  shines  by  its  own  light.  Secondly, 
Janets.  The  bodies  of  thb  class  consist  of  eight  major  planets 
moving  round  the  sun  at  various  distances,  and  of  an  unknown 
number  of  minor  planets,  much  smaller  than  the  major  {Janets, 
forming  a  separate  group.  Thirdly,  satelliies,  or  secondary 
^nets  revolving  around  the  major  planets,  and  therefore 
accompanying  them  in  their  revolutions  around  the  sun.  A 
fourth  class  of  bodies,  the  constitution  of  which'  b  still  in  some 
doubt,  comprises  comets  and  meteors.  These  differ  in  that 
comets  are  visible  either  in  a  telescope  c/r  to  the  naked  eye, 
and  .seem  to  be  either  wholly  or  partially  of  a  nebulous 
or  gaseous  character,  while  meteors  are,  individually  at  least, 
invisible  to  us  except  as  they  become  incandescent  by  striking 
the  atmosphere  of  the  earth.  It  b,  however,  an  open  question 
whether  a  comet  b  other  than  an  accimnilation  of  meteoric 
bodies  (see  Comet). 

The  major  planets  are  separated  into  two  groups  of  four  each, 
between  which  the  minor  planets,  for  the  most  part,  revolve. 
The  arrangement  of  the  major  planets,  with  the  numbers  of 
their  respective  satellites  thus  far  known,  in  the  order  of  dbtance 
from  the  sun,  b  as  follows: — 

The  first  group  in  order — ^the  smaller  major  planets— 
comprises: — 

Mercury,  Q ,  with  no  known  satellite; 

Venus,  9i  with  no  known  satellite; 

The  Earth,  0,  with  one  satellite,  the  moon; 

Mars,  cf ,  with  two  satellites. 
Outside  of  thb  group  lies  the  zone  of  minor  planets  or 
asteroids. 
The  outer  group  of  major  {Janets  comprises: — 

Jupiter,  %t  with  ei^t  satellites; 

Saturn,  b»  with  ten  satellites; 

Uranus,  S  or  v,  with  four  satellites; 

Neptune,  ^,  with  one  satellite. 
The  dbtances  separating  the  individual  orbits  in  each  group 
seem  to  approximate  to  a  certain  order  <^  progression,  expressed 
in  Bode^s  law  (see  Bode).  But  there  is  an  obvious  gap  between 
the  two  groups  of  major  planets  which  b  filled  by  the  group 
of  minor  planets.  Taking  the  mean  dbtance  of  thb  group  as 
that  of  a  planet,  the  distance  of  the  major  planets  closely 
approximates  to  Bode's  law,  except  in  the  case  of  Neptune. 

A  remarkable  feature  of  the  solar  system,  which  dbtinguishes 
it  from  a}l  other  known  systems  in  the  universe,  b  the  symmetry 
of  arrangement  and  motion  of  its  greater  bodies.  All  the  major 
planets  and  many  of  the  minor  planets  revolve  in  elliptic 
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orbits  so  nearly  circular  in  form  that  the  unaided  eye  would 

not  notice  the  deviation  from  that  form.    But  as  the  orbits 

are  not  centred  on  the  sun,  which  is  in  a  focus  of  each,  the 

displacement  of  the  seeming  circle  would  be  readily  seen 

in  the  case  of  Mercury  and  of  Mars.    The  same  statements 

are  true  of  the  orbits  of  the  satellites  around  their  primaries. 

The  major  planets  all  move  around  the    sun  in  the  same 

direction,  from  west  to  east,  in  orbits  but  little  inclined  to 

each  other.    All  the  known  minor  planets  have  the  same 

common  direction,  but  their  orbits  generally  have  a  greater 

eccentricity  and  mutual  inclination.    The  general  rule  is  that 

the  satellites  also  move  round  in  the  same  direction,  and  in 

orbits  of  moderate  inclination.    Exceptions  occur  in  the  case 

of  the  satellites  of  Uranus,  which  are  nearly  perpendicular  to  the 

plane  of  the  orbit.    The  satellite  of  Neptime,  and  one  sateUitc, 

Phoebe,  of  Saturn,  are  also  quite  exceptional,  the  direction  of 

motion  being  retrograde. 

For  the  elements  of  the  orbits,  and  the  general  chaiacter  of 
the  several  planets  see  Planet.  Details  as  to  each  are  found  under 
the  respective  names  of  the  sevoal  planets.  (S.  N.) 

SOLDER  (derived  through  the  French  from  Lat.  soldare, 
to  make  sididus,  firm),  an  alloy  easily  melted  and  used  for  uniting 
as  by  a  metallic  cement  two  metal  surfaces,  joints,  edges,  &c. 
(See  Brazing  and  Soldering.) 

SOLE  {Solea)f  the  most  valuable  of  European  flat-fishes.' 

For  most  people  who  look  at  fish  merely  from  the  culinary  point 

of  view,  soles  are  of  two  kinds:  true  soles,  with  such  varieties 

as  Dover  soles  and  Brixham  soles  (slips  being  the  name  applied 

to  young  spedmeqs),  and  lemon  soles,  an  inferior  fish,  which  is 

no  sole  at  all,  but  a  sort  of  dab  {Glyptocepkalus  microcepkdus). 

Leaving  out  the  latter,  there  are  five  spedes  on  the  British  coasts; 

the  common  sole  {S<dea  vulgaris)  the  French  sole,  or  sand  sole 

lemon  sole  of  Yarrell  {S.  lascaris)^  the  thick-back  (S.  variegata), 

and  the  solenette  or  little  sole  (5.  lutea).    All  these  agree  in 

the  right  side  being  coloured  and  bearing  the  eyes,  in  the  elongate 

form,  in  the  small  eyes  (separated  by  a  space  covered  with  scaly 

skin,  in  the  small,  twisted  mouth,  with  minute  teeth  on  the 

colourless  side  only),  and  with  the  snout  projecting  beyond  the 

mouth  and  more  or  less  hooked.    All  true  soles  are  excellent, 

but  the  common  species  is  the  only  one  which,  from  its  larger 

size,  growing  to  a  length  of  26  in.  and  attaining  maturity  at  a 

length  of  about  xo  in.,  regularly  appears  on  all  the  markets.    It 

occurs  from  the  south-west  coast  of  Scandinavia,  Mecklenburg 

and  Great  Britain  to  the  Mediterranean.    Most  of  the  best 

fishing  grounds  for  soles  lie  comparatively  near  land,  though 

the  spawning  takes  place  some  miles  away. 

Much  information  on  the  life  htstorv  of  the  sole  will  be  found  in 
the  monograph  by  J.  T.  Cunningham  (Plymouth.  1890). 

SOLEMN  (Lat.  soUemniSt  scUenniSf  less  correctly  soUnnis^ 
yearly, annual;  from  sMus'^toius,  whole,  entire,  Gr..6XM,  and 
annus t  year)i  properly  that  which  occurs  annually,  hence  at 
stated  interv^,  regular,  established;  the  term  being  particularly 
used  of  religious  rites  or  ceremonies  which  recur  at  stated  inter- 
vals, hence  festive,  sacred,  marked  by  religious  ceremony  or 
ritual,  and  so  grave,  imprestive,  serious,  the  most  general 
current  usage.  Another  branch  of  meaning  stresses  the  formal, 
customary  aspect;  and  hence  in  such  phrases  as  "  solemn  act," 
probate  in  "  solemn  form,"  it  means  that  which  is  done  with  all 
due  forms  and  ceremonies. 

SOLENT,  THE,  a  strait  of  the  English  Channel,  between  the 
mainland  (the  coast  of  Hampshire,  England),  and  the  north- 
western coast  of  the  Isle  of  Wight,  forming  the  western  entrance 
to  Southampton  Water,  Spithead  being  the  eastern.  Its 
length,  from  the  eastern  shore  of  Southampton  Water  to  the 
Needles  rocks  off  the  western  extremity  of  Wight,  is  15  m. 
The  general  breadth  is  from  af  to  3  m.,  but  between  Stone 
Point  on  the  mainland  and  Egypt  Point  on  the  north  coa^  of 
Wi^  it  narrows  to  if  m.;  and  3}  m.  north  of  the  Needles  there 
springs  from  the  mainland  a  great  shingle  bank,  mostly  only  a 
few  yards  in  breadth  above  water,  but  nearly  2  ra.  in  length. 

*  The  Americui  sole  (Ackirus  fcadatus)  is  a  small  flat-fish  of 
inferior  quality. 


It  reduces  the  breadth  of  the  Solent  to  a  little  over  f  m.,  and 
broadens  at  the  end,  oh  which  stands  Hurst  Castle,  an  important 
fortification  dating  from  the  time  of  Henry  VIII.  Here  Charles  L 
was  imprisoned  in  1648.  The  coast  of  the  mainland  is  low 
but  picturesque,  and  is  broken  by  the  shallow  estuaries  of  the 
Beauljeu  River  and  the  Lym,  with  the  small  port  of  Lymiogton 
upon  it.  The  coast  of  Wight  rises  more  steeply.  On  this  side 
the  Medina  estuary  opens  northward,  and  those  of  the  NeWtown 
and  the  Yar  north-westward  into  the  strait.  At  the  mouth  of 
Southampton  Water  is  a  projecting  bar  resembUng  but  smaller 
than  that  of  Hurst  Castle,  and  like  it  bearing  a  Tudor  fortress. 
Calshot  Castle.  The  Solent  is  frequently  the  scene  of  yacht 
races.  The  configuration  of  the  coast  causes  a  double  tide  in 
the  straiL 

SOLESMES,  a  village  of  western  France  on  the  left  bank 
of  the  Sarlhe  in  the  department  of  Sarthe,  29  m.  W.S.W.  of 
Le  Mans  by  road.  In  xoio  a  priory  was  founded  at  Solesmcs 
and  placed  under  the  authority  of  the  abbey  of  La  Couture  of 
Le  Mans.  Suppressed  at  the  revolution,  it  was  established  as  a 
Benedictine  monastery  in  liSjo.  In  1837  it  was  raised  to  the 
rank  of  abbey  and  became  a  centre  of  learning,  the  music  here 
was  also  famous.  A  nunnery  was  afterwards  founded  beside  it» 
but  both  institutions  were  abandoned  after  the  passing  of  the 
associations  law  in  xqoi.  The  monastery,  rebuilt  at  the  end 
of  the  19th  century,  forms  a  lofty  mass  of  buildings  on  the  river 
bank.  Its  church  (13th  and  16th  centuries)  is  interesting  only 
for  the  possession  of  two  masterpieces  of  sculpture  of  uncertain 
authorship,  executed  approximately  between  1490  and  1550. 
The  most  striking  represents  the  burial  of  Christ  and  is  sheltered 
by  a  stone  structure,  the  front  of  which  is  beautifully  carved. 
An  arched  opening  in  this  front  reveals  the  central  group  of 
eight  figures  surrounding  the  tomb,  that  of  Mary  Magdalen  in 
the  foreground  being  remarkably  lifelike  and  expressive.  The 
other  work  similarly  enclosed  represents  the  burial  of  the 
Virgin  and  is  the  later  of  the  two  in  date  and  in  the  pure  Renais- 
sance style.  Sculptures  representing  Jesus  among  the  Doctors 
and  other  scenes  are  also  in  the  church. 

SOLETO,  a  village  of  Apulia,  Italy,  in  the  province  of  Lecce, 
from  whicli  it  is  ix  m.  S.  by  rail,  situated  299  ft.  above  sea- 
leveL  Pop.  (xpoz) ,  3349.  The  Romanesque  church  of  S.  Stef  ano 
contains  Byzantine  frescoes  of  the  X4th  century  similar  to  those 
in  the  subterranean  chapel  of  the  Santi  Siefani  at  Vaste,  south 
of  Otranto,  and  others  showing  the  formation  of  an  independent 
style.  The  fine,  richly  decorated  mmpanilf  adjoining  the  former 
cathedral  was  erected  in  1397. 

SOLEURE  (Ger.  Solotkum)^  one  of  the  cantons  of  notth- 
westem  Switzerland.  Its  total  area  is  305*5  sq.  in.,  6f  which 
394  sq.  m.  are  reckoned  as  "productive,"  ixx*3  sq.  m.  being 
covered  by  forests  and  '39  sq.  m.  by  vineyards.  Save  two  small 
districts  in  its  southern  portion  the  whole  canton  is  situated 
in  the  Jura  range,  while  it  is  said  to  be  the  most  irregular  in 
shape  of  all  the  Swiss  cantons,  this  being  accounted  for  by  the 
fact  that  it  consists  simply  of  the  territories  won  at  different  dates 
by  the  town  from  which  it  takes  its  name.  It  includes  most  of 
the  Aar  valley  between  the  towns  of  Bienne  and  Aarau,  neither 
of  which  is  in  the  canton,  while  in  its  northern  portion  the  waters 
jdn  the  Birs  River,  and  in  its  southern  portion  is  the  last  bit 
of  the  Emme  before  its  junction  with  the  Aar.  It  comprises 
three  isolated  districts,  of  which  one  (SteinhoO  on  the  south  is 
an  "  enclave  "  in  the  canton  of  Bern,  while  the  others,  Hofstet- 
ten,  that  includes  the  famous  pilgrimage  resort  of  Mariastein, 
and  Klein  Ltttzel,  are  on  the  Alsatian  frontier,  and  bounded  by 
the  cantons  of  Bern  and  of  Basel.  The  highest  point  in  the 
canton  is  the  Hasenmatt  (4748  ft.)  which  forms  the  culminating 
summit  of  the  Weissenstein  ridge,  that  rises  just  north-west 
of  the  town  of  Soleure.  and  boasts  of  an  hotel  well-known  as  a 
great  centre  for  the  air  and  whey  cure.  The  canton  is  well 
suppKed  in  its  southern  portion  with  railways,  the  nudn  line 
from  Biezme  to  Aarau  running  through  it  past  tht  great  junctioo 
of  Olten,  where  the  direct  lines  from  Lucerne  by  the  St  Gotthard, 
from  Bern,  from  Zurich,  and  from  Basel  all  unite.  Formeriy  the 
districts  composing  the  canton  were  in  the  dioceses  of  Lauaaime, 
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fiaad  and  ConsUnce,  but  sinct  the  complete  leoiganxzation 
of  x8t4  they  are  all  in  the  diocese  of  Basel,  the  bishop  of  which 
has  his  chair  in  Sokore.  In  xqoo  the  population  was  100,762, 
of  whom  97,930  were  Gennan-speakiog,  19x3  French-speaking, 
and  829  Italian-^)eaking,  while  69^461  were  "  Catholics  "  (the 
census  does  not  distinguish  between  Romanists  and  Christian 
Catholics,  who  are  still  fairly  strong  here),  31,01a  Protestants, 
and  XS9  Jews.  The  capital  is  Soteure,  while  the  only  other 
important  town  is  Olten  (6969  inhabitants).  Between  Soleure 
and  Granges  or  Grenchen  (5202  inhabitants)  is  the  village  of 
Selzach,  where  since  1893  a  passion-play  has  been  performed 
every  summer  by  the  inhabitanta. 

Till  about  1850  the  canton  was  mainly  agricultural  and 
pastoral,  its  pastures  numbering  209,  capable  of  supporting 
4179  cows  and  of  an  estimated  capital  value  of  2,395,2x5  francs. 
Nowadays  it  is  distinguished  for  the  variety  of  its  industries, 
especially  in  and  aroimd  Soleure  and  Olten,  among  them  being 
watch -making,  shoe-factories,  cotton-spiiming  and  cement 
factories. 

The  canton  is  divided  into  ten  administrative  districts,  that 
comprise  X32'  communes.  The  present  cantonal  constitution 
dates  from  1887,  but  was  revised  as  to  some  important  points 
in  1895.  The  KanUmsrat,  or  legisbtive  assembly,  is  elected 
(since  1895  according  to  the  principles  of  proportional  repre- 
sentation) by  all  citizens  over  twenty  years  of  age,  in  the  pro- 
portion of  one  member  to  800  inhabitants.  Since  X895  the 
people  have  elected  the  Regierungsrat  or  executive,  consisting 
of  five  members.  In  both  cases  the  period  of  office  is  four 
years,  though  on  the  demand  of  4000  citizens  a  popular  vote 
must  be  taken  as  to  whether  the  existing  members  shall 
continue  to  sit  or  not.  In  the  canton  the  "  obligatory  refer- 
endum "  and  the  **  initiative  '*  have  obtained  since  X875.  By 
the  former  all  laws  passed  by  the  legislative  assembly,  and  all 
financial  resolutions  involving  the  expenditure  of  xoo,ooo  francs, 
<Mr  of  an  annual  sum  of  x 5,000  francs,  must  be  approved  by  a 
popular  vote.  By  the  latter  aooo  citizens  can  compel  the 
legislative  assembly  to  consider  any  propolal  for  making  a  new 
law  or  for  amending  an  old  one.  Further,  the  demand  of  the 
majority  of  the  assembly  or  of  3000  citizens  b  sufficient  to 
necessitate  a  popular  vote  as  to  the  advisability  of  revising 
the  coxistitution,  the  revised  draft  itself  requiring  a  further 
popular  vote.  The  two  members  of  the  federal  StUnderat  and 
the  five  members  of  the  federal  Nationalrat  are  also  chosen  by 
a  papvlai  vote. 

AuTHOKXTiES.— J.  Andct,  Das  St  Ursus  Pfan-SHfl  d.  Stadi  SoUure, 
6  pts.  (Soleure.  1878-1890),  and  Die  CrunaungS'Sap  der  Sckwester- 
sUdU,  SoUdkurn,  Zurich,  und  Trier  (Soleure.  X890);  G.  Bloch, 
BUder  aus  d.  Ambassadcrenkerrukafl  in  Soleure,  i<54-'79'*  (Biel, 
1898):  W.  Flury,  Die  indmstriette  Enhrickdung  d,  Kant.  S.  (Soleure, 
1908):  K.  Meisterhans.  AltesU  GeschickU  d.  KanL  Soleure  bis  687 
(Solemn.  1900):  J.  R.  Rahn.  Die  Miltelalt.  KunstdenkmSler  d.  Cant. 
Soleure  (ZQrich,  1893);  K.  E.  Schuppli.  Gesckickte  der  Stadtcerfassung 
9on  Soleure  (Basel.  1897);  P.  Strohmeier,  Der  Kant.  Soleure  (St 
Gan  and  Bern.  1836):  A.  StrUby.  Die  Weidetoirthsckan  im  Kant. 
Soleure  (Soleure.  1896};  and  E.  Tatarinoff.  Die  ffetheiligung 
SolotkMms  am  Sekaabenkrieg,  1499  (Soleure,  1899). 

(W.  A.  B.  C.) 

SOUSURBi  the  capital  of  the  Swiss  canton  of  that  name, 
is  an  ancient  little  town,  almost  entirely  situated  on  the  left 
bank  of  the  Aar.  It  was  a  Roman  casirum,  remains  of  which 
still  exist,  on  the  highway  from  Avenches  to  Basel,  while  its 
position  at  the  foot  of  the  Jura  and  close  to  the  navigable  portion 
of  the  Aar  has  always  made  it  a  meeting-point  of  various  routes. 
Five  laOway  lines  now  branch  thence,  while  a  sixth  has  been 
recently  added,  the  tunnel  beneath  the  Weissenstein  to  Moutier 
Crandval  having  been  completed.  It  was  strongly  fortified 
in  1667-X727,  but  since  X830  these  defences  have  been  removed 
for  reasons  of  practical  convenience.  Its  chief  building  is  the 
minster  of  SS  Ursus  and  Victor,  which  dates  from  the  i8th 
centioy,  though  it  stands  on  the  site  of  a  far  older  edifice. 
Since  1828  it  has  been  the  cathedral  church  of  the  bbhop  of 
basd,  but  in  1874  its  chapter  wal  suppressed.  The  ancient 
dock  tower  has  a  quaint  16th-century  clock,  while  the  older 
poctioos  of  the  town-hall  date  still  further  back.    The  early 


x7th-century  arsenal  contains  the  finest  collection  of  armour  and 
old  weapons  in  Switzerland,  while  the  modem  museum  houses 
a  q>Iendid  collection  of  fossils  from  the  Jura,  the  specimens 
of  Alpine  rocks  collected  by  F.  J.  Hugi  (x  796-1855),  a  native 
of  Soleure,  and  a  Madonna  by  the  youngo*  Holbein.  The 
building  now  used  as  the  cantonal  school  was  formerly  the 
residence  of  the  French  ambassadors  to  the 'Swiss  confederation 
from  1530  to  X797.  There  are  some  fine  x6th-century  fountains 
in  the  little  town,  which  in  its  older  portions  still  keeps  much 
of  its.  medieval  aspect,  though  in  the  modem  suburbs  and  in  the 
neighbouring  villages  there  is  a  certain  amount  of  industrial 
activity.  Tlie  Polish  patriot  Kosciusko  died  here  in  18x7 ; 
his  heart  is  preserved  at  Rapperswil,  but  his  body  is  buried 
at  Cracow.  In  1900  the  town  had  10,025  Inhabitants,  almost 
all  German-speaking,  while  there  were  6098  "  Catholics " 
(either  Romanists  or  Christian  Catholics),  38x4  Protestants 
and  8x  Jews.  In  1904  there  were  twenty  churches  or  chapels 
in  the  town  itself.  One  mile  north  of  the  town  is  the  Hermitage 
of  St  Verena,  in  a  striking  rock  gorge,  above  which  rises  the 
Weissenstein  ridge,  the  hotel  on  which  (4223  ft.)  is  much 
frequented  in  summer  for  the  air  and  whey  cure  as  well  as  for 
the  glorious  Alpine  panorama  that  it  conunands. 

A  x6th-century  rhyme  claims  for  the  town  of  Soleiire  the.  fame 
of  being  the  oldest  place  in  "  Celtis  "  save  Trier.  Certainly  its 
name,  "  Salodunmi,"  is  found  in  Roman  inscriptions,  and  its 
position  as  commanding  the  approach  to  the  Rhine  from  the 
south-west  has  led  to  its  being  more  than  once  strongly  fortified. 
Situated  just  on  the  borders  of  Alamannia  and  Burgundy,  it 
seems  to  have  inclined  to  the  allegiance  of  the  latter,  and  it  was 
at  Soleure  that  in  X038  the  Burgundian  nobles  made  their  final 
submission  to  the  German  king,  Conrad  IL  The  medieval 
town  grew  up  round  the  house  of  secular  canons  founded  in  the 
xoth  century  in  honour  of  St  Ursus  and  St  Victor  (two  of  the 
Theban  legion  who  are  said  to  have  been  martyred  here  in  302) 
by  Queen  Bertha,  the  wife  of  Rudolph  II.,  king  of  Buxgundy, 
and  was  in  the  diocese  of  Lausanne.  The  prior  and  canons 
had  many  rights  over  the  town,  but  criminal  jurisdiction 
remained  with  the  kings  of  Burgundy,  then  passed  to  the 
Z&hringen  dynasty,  and  on  its  extinction  in  x  2x8  reverted  to  the 
emperor.  The  city  thus  became  a  free  imperial  dty,  and  in 
X252  shook  off  the  jurisdiction  of  the  canons  and  took  them 
under  its  protection.  In  X295  we  find  it  allied  with  Bern,  and 
this  connexion  is  the  key  to  its  later  history.  It  helped  Bem 
in  X298  in  the  great  fight  against  the  nobles  at  DombQhl,  and 
again  at  Laupen  in  1339  against  the  jealous  Burgundian  nobles. 
It  was  besieged  in  13x8  by  Duke  Leopdd  of  Austria,  but  he  was 
compelled  to  withdraw.  In  the  X4th  century  the  govemment 
of  the  town  fell  into  the  hands  of  the  gilds,  whose  members 
practically  filled  all  the  public  offices.  Through  Bem,  Soleure 
was  drawn  into  association  with  the  Swiss  Confederation.  An 
attempt  to  surprise  it  in  1382,  made  by  the  Habsburgs,  ,was 
foiled,  and  resulted  in  the  admittance  of  Soleure  in  1385  into 
the  Swabian  League  and  in  its  sharing  in  the  Sempach  War. 
Though  Soleure  took  no  part  in  that  battle,  it  was  included  in 
the  Sempach  ordinance  of  1393  and  in  the  great  treaty  of  X394 
by  which  the  Habsburgs  renounced  their  claims  to  all  territories 
within  the  Confederation.  In  14 xx  Soleure  sought  in  vain  to 
be  admitted  into  the  Confederation,  a  privilege  only  granted 
to  her  in  148  x  at  the  diet  of  Stans,  after  she  had  taken  part  in 
the  Aargau,  Italian,  Toggenburg,  and  Burgundian  Wars.  It 
was  also  in  the  X5th  century  that  by  purchase  or  conquest  the 
town  acquired  the  main  part  of  the  territories  forming  the 
present  canton.  In  1529  the  majority  of  the  "  communes  " 
went  over  to  the  reformed  faith,  and  men  were  sent  to  fight  on 
Zwingli's  side  at  Kappel  (X531),  but  in  X533  the  old  faith  regained 
its  sway,  and  in  X586  Soleure  was  a  member  of  the  (jolden,  or 
Borroraean,  Leaglie.  Though  the  dty  ruled  the  surroimding 
districts,  the  peasants  were  fairly  treated,  and  hence  their  revolt 
in  X653  ^u  n<>^  ^  desperate  as  in  other  pUces.  Soleure 
was  the  usual  residence  of  the  French  ambassador  from  XS30  to 
1797,  and  no  doubt  this  helped  on  the  formation  of  a  "  patri- 
ciate," for  after  i68x  no  fresh  dtizens  were  admitted,  and  later 
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we  find  only  twenty-five  ruling  families  distributed  over  the 
eleven  gilds.  Serfage  was  abolished  by  Soleure  in  1785.  The 
old  system  of  the  city  ruling  over  eleven  bailiwicks  came  to  an 
end  in  March  1798,  when  Soleure  opened  its  gates  to  the  French 
army,  and  it  was  one  of  the  six  "  dkectorial "  cantons  tmder  the 
1803  constitution.  In  18x4  the  old  aristocratic  government 
was  set  up  again,  but  this  was  finally  broken  down  in  1831, 
Soleure  in  1832  joining  the'  league  to  guarantee  the  maintenance 
of  the  new  cantonal  constitutions.  Though  distinctly  a  Roman 
Catholic  canton,  it  did  not  join  the  "  Sonderbund,"  and  voted 
in  favour  of  the  federal  constitutions  of  1848  and  1874. 

CW.  A.  B.  C.) 

SOLFATARA.  a  volcanic  vent  emitting  vapours  chiefly  of 
sulphurous  character,  whence  the  name,,  from  the  Italian  sdjo 
(sidphur).  The  typical  example  is  the  famous  Solfatara,  near 
Puzzuoli,  in  the  Phlegraean  Fields,  west  of  Naples.  This  is  an 
old  crater  which  has  not  been  in  active  eruption  since  a.d.  X198, 
but  which  is  continuously  exhaling  heated  vapours,  chiefly 
hydrogen  sulphide,  sulphur  dioxide  and  steam.  These  issue 
from  orifices  in  the  crust,  on  the  walls  of  which  are  yellow 
incrustations  of  sublimed  sulphur,  sometimes  orange-red  by 
association  with  arsenic  sulphide,  whilst  the  trachytic  rocks  of 
the  volcano  are  bleached  and  corroded  by  the  effluent  vapours, 
with  formation  of  such  products  as  gypsum  and  alum.  Sal 
ammoniac  occurs  among  the  sublimates.  The  term  solfatara 
has  been  extended  to  all  dormant  volcanoes  of  this  type;  and  a 
volcano  which  has  ceased  to  emit  lava  or  ashes  but  stUl  evolves 
heated  vapours,  is  said  to  have  passed  into  the  "  solfataric 
stage."  Examples  are  to  be  found  in  many  volcanic  districts. 
By  French  geologists  the  term  soufriire  is  used  instead  of  the 
Italian  solfatara.    (See  Volcanoes.) 

SOLFERINOf  a  village  of  Lombaxdy,  Italy,  in  the  province 
of  Mantua,  5  m.  S.W.  of  San  Martino  della  Battaglia  (a  railway 
station  72  m.  £.  of  Milan  on  the  line  to  Verona),  situated 
4x0  ft.  above  sea-level,  on  the  south-west  edge  of  the  hills 
bordering  the  Lake  of  Garda  on  the  south.  Pop.  (xgoi),  X350. 
It  was  the  scene  of  a  battle  fought  on  the  24th  of  Jime  x8s9 
between  the  allied  Franco-Sardinian  army  under  Napoleon  IH. 
and  Victor  Emanuel,  and  the  Austrian  army  commanded 
by  Francis  Joseph  II.,  in  which,  after  a  severe  contest,  the 
latter  retired  over  the  Mincio  (see  Itauam  Wabs).  The  battle 
fought  by  the  Sardinians  on  the  left  wing  of  the  allied  army  is 
often  called  by  the  separate  title  of  San  Martino,  from  a  hamlet 
near  the  Brescia-Verona  railway,  about  which  it  was  fought. 
From  this  battle,  a  certain  shade  of  blue  was  designated  by  the 
name  of  Solferino,  and  was  very  popular  for  some  years,  though 
now,  unlike  its  companion  "  magenta,''  it  is  forgotten. 

SOU  (mod.  MetetlU)f  an  ancient  town  of  Asia  Minor,  on  the 
coast  of  Cilida,  between  the  rivers  Lamus  and  Pyramus,  from 
each  of  which  it  is  about  63  m.  Colonists  from  Argos  in  Greece 
and  Lindus  in  Rhodes  are  described  as  the  founders  of  the  town, 
which  is  first  mentioned  at  the  time  of  the  expedition  of  the 
younger  Cyrus.  In  the  4th  century  B.C.  it  was  so  wealthy  that 
Alexander  exacted  a  fine  of  200  talents.  In  the  Mithradatic 
War,  Soli  was  destroyed  by  Tigranes,  but  it  was  subsequently 
rebuilt  by  Pompey,  who  settled  there  many  of  the  pirates 
whom  he  had  captured,  and  called  the  town  Pompciopolis. 
Soli  was  the  birthplace  of  Chrysippus  the  Stoic  and  of  the  poets 
Philemon  and  Aratus.  The  bad  Greek  spoken  there  gave  rise 
to  the  term  ffoXouactjAt,  solecism,  which  has  found  its  way 
into  all  the  modem  languages  of  Europe.  The  ruins,  which  lie 
on  the  right  bank  of  the  Mezetltt  Su  have  been  lately  plundered 
to  supply  building  material  for  Mersina,  and  little  remains 
except  part  of  the  colonnade  which  flanked  the  main  street 
leading  to  the  harbour.  The  place  is  easily  reached  from 
Mersina  by  carriage  in  about  x)  hours.  (D.  G.  H.) 

SOUf  a  Greek  city  on  the  north  coast  of  Cyprus,  lying  at 
Soliais  in  the  metalliferous  country  round  Karavortasi  near 
Lefka,  on  the  south  side  of  M6rphou  Bay.  Its  kingdom  was 
bounded  by  the  territories  of  Marion,  Paphos,  Tamassus  and 
Lapathus.  It  was  believed  to  have  been  founded  after  the 
Trojan  War  (c.  xi8o)  by  the  Attic  hero  Acamas;  but  no  remains 
*^  ive  been  iound  in  this  district  earlier  than  the  Earlv  Iron  Age 


{c.  XOC0-800).  The  town  of  "  SOlu,"  whose  king  Irisu 
ally  of  Assur-bani-pal  of  Assyria  in  668  B.C.,  is  commonly  sup- 
posed to  represent  Soli.*  In  Hellenic  times  Soli  had  little 
political  importance,  though  it  stood  a  five  months'  siege  from 
the  Persians  soon  after  500  B.C.;  its  copper  mines,  however, 
were  famous,  and  have  left  copious  slag  heaps  and  traces  of 
small  scattered  settlements.  A  neighbouring  monastery  is 
dedicated  to  "  Our  Lady  of  the  SUgheaps  "  {Panagia  Skour- 
gUUissa).  But  the  copper  seems  to  have  been  exhausted  in 
Roman  times,  and  thereupon  Soli  became  desert. 

See  W.  H.  Engel.  Kypros  (Beriin.  1841;  claasica]  aothorities) : 
J.  L.  Myres  and  M.  Ohnefabch-Richter,  Cyprus  Museum  Calaiogiu, 
(Oxford.  1899;  antiquities):  G.  F.  Hill,  BrU.  Mus.  Cat.  Cans  «/ 
Cyprus  (London,  1904;  coins).  (J.  L.  M.) 

SOLICITOR,  in  England,  an  officer  of  the  Supreme  Court  of 
Judicature  qualified  to  conduct  legal  proceedings  for  his  clients: 
see  also  Attorney.  Previous  to  the  reign  of  Henry  III.  the 
common  law  considered  it  indispensable  that  the  parties  to  a 
suit  should  be  actually  present,  but  the  privikge  of  appearing 
by  attorney  was  conceded  in  certain  cases  by  special  du^jcnsa- 
tion.  The  passing  of  the  statute  of  Merton  and  subsequent 
enactments  made  it  competent  for  both  parties  in  all  judicial 
proceedings  to  appear  by  attorney.  Previous  to  the  passing 
of  the  Judicature  Act  of  1873  there  was  a  dbtinction  between 
the  terms  "  solicitor  '*  and  "  attorney."  Solicitors  appear  to 
have  been  at  first  dbtinguished  from  attorneys,  as  not  having 
the  attorney's  power  to  bind  their  principals,  but  latteriy  tbe 
distinction  was  between  attorneys  as  the  agents  formally 
appointed  in  actions  at  law,  and  solicitors  who  took  care  of  pro- 
ceedings in  parliament,  chancery,  privy  council,  &c.  In 
practice,  however,  and  in  ordinary  language,  the  terms  were 
synonymous.  Down  to  the  X7th  century  the  solicitor  of  the 
chancery  courts  was  considered  inferior  to  the  attorney  of  the 
common  law  courts,  but  the  rapid  growth  of  equity  jurisdic* 
tion  gave  the  solicitor  an  importance  in  no  degree  inferior  to  his 
fellow  practitioner  at  the  common  law.  Until  1873  it  was  usual 
for  attorneys  to  be  admitted  as  solicitors  as  well,  but  the  Judica- 
ture Act  of  that  year  enacted  that  all  persons  admitted  as 
solicitors,  attorneys  or  proctors  of  an  English  court  shall  hence- 
forth be  called  solicitors  of  the  Supreme  Court.  Regulations 
regarding  the  qualification  of  attorneys  are  found  as  far  back 
as  the  20  Edward  I.  (1292),  and  the  profession  has  been  strin^ 
gently  regulated  by  a  series  of  statutes  passed  during  the  19th 
century,  notably  the  Solicitors  Act  1843  '^^  ^^^  Solicitors  Acts 
X877  and  x888. 

Every  person,  before  he  can  become  a  duly  qualified  aolkitor. 
roust  serve  an  apprenticeship  or  clerkship  to  a  practising  aoUcitor 
for  a  term  of  years  varying  from  three  to  five,  he  must  paas  all  the 
necessary  examinations,  he  must  be  duly  admitted  and  entered 
on  the  roll  of  solicitors  kept  by  the  Incorporated  Law  Society  and 
must  take  out  an  annual  certificate  to  practise.  The  organization 
of  the  profession  is  in  the  hands  of  the  Incorporated  Law  Society. 
Established  originall^r  in  1837,  in  succession  to  an  eariier  society 
dating  back  to  1739,  it  was  incorporated  in  1831.  It  began  oouraes 
of  lectures  for  students  in  18^  and  ten  years  later  was  constituted 
registrar  of  attorneys  and  soliators.  In  i860  it  obtained  the  power 
of  suing  unqualifiea  solicitors  and  in  1888  it  was  given  the  custody 
of  the  roll  of  solicitors,  on  the  abolition  of  the  office  <rf  the  derk 
of  the  Petty  Bag.  The  Solicitors  Act  of  1888  vested  in  the  In- 
corporated Law  Society  the  power  of  investigating  complaints  as 
to  the  professional  conduct  of  sofidtors,  as  well  as  power  to  refuse 
to  renew  the  annual  certificate  of  a  solicitor,  subject  to  the  solicitor's 
right  of  appeal.  The  statutoiy  committee  of  the  Incorporated 
Law  Society  may  make  application  to  the  court  to  strike  a  solicitor 
off  the  rolls  without  preliminaiy  inquiry  by  the  committee  where 
he  has  been  convicted  of  a  criminal  offence,  but  where  he  is  alleged 
to  have  been  guilty  of  unprofessional  conduct  or  a  statutory  offence 
the  committee  first  hold  a  preliminary  inquiry.  Apart  from  its 
judicial  administrative  authority  it  has  exercised  powerful  influ- 
ence in  the  attitude  which  it  has  frequently  uken  towards  proposed 
legislation.  Memberrhip  of  the  soacty,  which  u  not  compulsory, 
is  open  to  any  duly  qualified  practising  solicitor,  on  approvad  by 
the  council.  No  person,  however  duly  qualified,  can  be  admitted 
as  a  solicitor  till  he  has  attained  the  age  of  twcntv-one  years. 
Though  admitted  as  a'  solicitor  and  hb  name  entered  on  tat  roll 
he  is  not  at  liberty  to  practise  until  he  has  ulcen  out  his  annual 
certificate,  the  fees  for  which  vary  according  as  the  applicant 

t  E.  Schrader,  i4M.  K.  Preuss.  Ak.  Wits.  C1879),  pp.  3I-3& 
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Intends  to  pnctiie  in  London  or  the  province*.  Solidton  now 
have  a  right  to  practise  in  any  court,  »^.  in  every  division  of  the 
High  Court,  in  every  inferior  court,  in  the  ecclesiastical  courts 
(as  proctors),  in  the  court  of  appeal,  in  the  privy  ooundl  and  in 
the  House  of  Lords.  Their  nght  of  audience,  however,  is  re- 
stricted. They  may  appear  as  advocates  in  most  of  the  inferior 
courts,  as  before  justices,  magistrates,  coroners,  revising  barristers 
and  county  courts.  They  have  no  right  of  audience,  ho%vever, 
in  the  Mayor's  court,  London,  nor  in  the  High  Court  of  Justice, 
privy  council  or  House  of  Lords,  where,  from  time  immemorial, 
the  right  has  pertained  to  the  bar,  but  tlwy  have  rwht  of  audience 
in  chambers  and  certain  bankruptcy  matters.  Sinoe  the  Con- 
veyancing Act  1881  solicitors  may  do  all  kinds  of  conveyancing, 
which  formedy  was  considered  the  exclusive  business  of  the  bar. 
The  Conveyancing  Act  1881  having  made  great  changes  in  the 
practice  of  conveyancing,  it  became  necessary  to  place  the  re- 
muneration of  solicitors  upon  a  new  basis.  This  was  done  by  the 
Solicitors  Remuneration  Act,  passed  on  th*;  same  day  as  the 
Conveyancing  Act.  It  provides  for  the  framing  of  general  orders, 
fixing  the  principles  of  remuneration  with  reference  inter  alia  to 
the  skill  and  responsibility  involved,  not,  as  was  generally  the  case 
before,  with  reference  simply  to  the  length  of  the  documents  per- 
used or  prepared.  A  solicitor  is  not  responsible  for  statements 
made  by  him  in  his  professbnal  capacity  as  an  advocate,  and  all 
communications  which  pass  between  a  solicitor  and  his  client  are 
privileged,  so  also  is  any .  information  or  document  which  he  has 
obtained  in  his  professional  capacity  on  behalf  of  his  client.  The 
rtlatioo  of  solicitor  and  client  disqualifies  the  former  from  dealing 
with  his  client  on  his  own  behalf,  while  it  gives  him  a^  lien,  on  ^ro- 
fesrional  services,  over  the  deeds,  &c..  of  the  client  in  his  possession. 
A  solicitor's  remuneration  is  minutely  arranged  by  statute  and  he 
has  no  power  of  recovering  more  from  his  client  than  his  statutory 
charges,  and  he  is  liable  to  be  sued  for  damages  for  negligence  in 
hb  dient's  behalf.  Certain  personal  privileges  belong  to  a  solkitor. 
He  is  free  from  serving  on  juries,  nor  need  he,  against  his  will, 
serve  as  a  mayor,  alderman,  sheriff,  overseer  or  churchwarden. 

In  Scotlandsolicitors  in  the  Supreme  Court  are  not.  as  in  England, 
tlw  only  persons  entitled  to  act  as  law  agents.  They  share  the 
privilege  with  writers  to  the  signet  in  the  Supreme  Court,  with  agents 
at  law  and  procurators  in  the  inferior  courts.  They  were  formed 
into  a  society  in  1784  and  incorporated  in  17,96,  and  are  usually 
recogniied  as  members  of  the  College  of  Justice.  This  difference 
is,  however,  now  of  little  importance,  as  by  the  Law  Agents  Act 
1873  any  person  duly  admitted  a  law  agent  is  entitled  to  practise 
before  any  t:ourt  in  Scotland.  In  the  United  States  the  term 
solicitor  is  used  in  some  states  in  the  sense  of  a  law  agent  practising 
before  a  court  of  equity. 

Many  of  the  great  public  offices  in  England  and  the  United 
States  nave  their  solicttors.  In  Ei^land  the  treasury  solicitor  fills 
an  especially  important  position.  He  b  responsible  for  the  en- 
forcement 01  payments  due  to  the  treasury,  and  conducts  generally 
its  legal  business.  The  oflKce  of  king's  proctor  b  also  combined 
with  that  of  treasury  solicitor.  Under  hb  powers  as  king's  proctor 
the  treasury  solicitor  acts  as  administrator  of  the  personal  estate 
c^  an  intestate  which  has  lafssed  to  the  crown-,  and  intervenes  in 
cases  of  divorce  where  collusion  is  alleged  (see  under  Proctor). 
Under  the  Prosecution  of  Offences  Act  1884  he  also  acted  as  director 
of  public  prosecutions,  and  was  sometimes  called  Crown  Solicitor. 
By  the  Prosecution  of  Offences  Act  1908  the  office  of  director  of 
pubUc  prosecutions  was  separated  fromnhat  of  treasury  solkitor 
and  made  a  separate  appointment.  In  Ireland,  solicitors,  called 
crown  solicitors  are  attached  to  each'  circuit,  their  duty  being  to 
prepare  the  case  for  the  crown  in  all  criminal  prosecutions.  In 
the  United  States  the  office  of  solicitor  to  the  treasury  was  created 
by  Act  <d  Congress  in  1 830.  Hb  principal  duties  are  to  take  measures 
for  protecting  the  revenue  and  to  deal  with  lands  acquired  by  the 
United  States  by  judical  process  or  vested  in  them  by  security 
for  paynient  of  debts. 

See  E.  B.  V.  Christian.  A  Short  History  of  Solicitors;  Cbrdery 
on  Solicilors;  and  A.  P.  Poley,  Law  Affecting  Solicitors. 

SOUCrrOR-GBIIERAL,  in  England,  one  of  the  law  officers 
d  Ihe  crown,  appointed  by  letters  patent.  He  b  always  a 
member  ot  the  House  of  Commons  and  of  the  political  party 
in  power,  changing  with  it.  Hb  duties  are  practically  the  same 
as  those  of  the  attomey-genend  (9.V.),  to  whom  he  b  subordi- 
nate, and  whose  business  and  authority  would  devolve  upon 
him  in  case  of  a  vacancy  hi  the  office.  He  receives  a  salary  of 
£6000  a  year,  in  additbn  to  fees  for  any  litigious  business  he 
may  conduct  on  behalf  of  the  crown.  The  position  of  the 
soIidtor-geneTal  for  Scotland  in  the  main  corresponds  with  that 
of  the  English  soIicitor-generaL  He  b  next  in  rank  to  the 
lord-«dvocate.  In  the  United  States  the  office  of  solicitor- 
general  was  created  by  Act  of  Congress  In  1870. 

SOIilfOEN,  a  town  of  Germany,  in  the  Prussian  Rhine 
Province,  on  a  height  above  the  Wupper,  13  m.  SJL    of 


Dfisseldorf,  and  ao  m.  N.E.  of  Cologne  by  raiL  Pop.  (1905), 
49,018.  Solingen  b  one  of  the  chief  seats  of  the  German  iron 
and  steel  industry,  iu  speciality  consbting  in  all  kinds  of  cutlery, 
Solingen  sword-biadea  have  been  celebrated  for  centuries,  and 
are  widely  used  outside  Germany,  while  bayonets,  knives, 
scissors,  surgical  instruments,  files,  steel  frames  and  the  like  are 
also  produced  in  enormous  quantities.  These  articles  are  largely 
made  by  the  workmen  at  their  own  homes  and  supplied  to  the 
dip6ts  of  the  large  dealers;  there  are  about  20,000  workers 
in  steel  in  Solingen  and  the  vicinity.  Solingen  xeceived  its 
municipal  charter  in  1374.  Sword-blades  have  been  made 
here  since  the  early  middle  ages,  and  tradition  affirm^  that  the 
art  was  introduced  during  the  Crusades  by  smiths  from 
Damascus. 

SOUNUS,  OAIUS  JULIUS,  Latm  grammarian  and  o>mpiler, 
probably  flourished  during  the  first  half  of  the  3rd  century  a.d. 
He  was  the  author  of  CoUectanea  rerum  memorabilium,  a 
description  of  curiosities  in  a  chorographical  framework. 
Adventus,  to  whom  it  b  dedicated,  b  identified  with  Odatinius 
Advent  us,  consul  A.a  218.  It  contains  a  short  description  of 
the  ancient  world,  with  remarks  on  hbtorical,  sodal,  religious 
and  natural  history  questions.  The  greater  part  b  takeii  from 
Pliny's  Natural  History  and  the  geography  of  Pomponius  Mela. 
According  to  Mommsen,  Solinus  also  used  a  chronicle  (possibly 
by  Cornelius  Bocchus)  and  a  Ckorograpkia  ^iniana^  an  epitome 
of  Pliny's  work  with  additions  made  about  the  time  of  Hadrian. 
Schanz,  however,  suggests  the  Roma  and  Pralum  of  Suetonius. 
The  CoUectanea  was  revised  in  the  6th  centtiry  under  the  title 
of  Potyhislor  (subsequently  taken  for  the  author's  name).  It 
was  popular  in  the  middle  ages,  hexameter  abridgments  being 
current  under  the  names  of  Theodcricus  and  Petrus  Diaconus. 

The  commentary  by  Saumaisc  in  hb  Plinianae  exercitationes 
(1689)  is  indispensable;  best  edition  by  Mommsen  (1895},  with 
valuable  introduction  on  the  MSS.,  the  authorities  used  by  Solinus, 
and  subseouent  compilers.  Sec  also  Teuffel,  Hist,  of  Roman 
Literature  (Eng.  trans..  1900),  389;  and  Schanz,  Gesckickte  der  rdm- 
ischen  Litteralur  (1904),  iv.  i.  There  is  an  old  Englbh  translation 
by  A.  Golding  (1587). 

SOUPSISM  (Lat.  solus,  alone,  ipse,  self),  a  philosophical  term, 
applied  to  an  extreme  form  of  subjective  idralbm  which  denies 
that  the  human  mind  has  any  valid  ground  for  believing  in  the 
exbtence  of  anything  but  itself.  "  It  may  best  be  defined,  per- 
haps, as  the  doctrine  that  all  exbtence  b  experience,  and  that 
there  b  only  one  expericnt.  The  SoUpsbt  thinks  that  he  is  tki 
one!"  (Schiller).  It  b  presented  as  a  solution  of  the  problem  of 
explaining  the  nature  of  our  knowledge  of  the  external  world. 
We  cannot  know  things-in-themselves:  they  exbt  for  us  only 
in  our  cognition  of  them,  through  the  medium  of  sense-given 
data.  In  F.  H.  Bradley's  words  {Appearance  and  Reality): 
"  I  cannot  transcend  experience,  and  experience  b  my  experi- 
ence.  From  thb  it  follows  that  nothing  beyond  myself  exbts; 
for  what  b  experience  b  its  (the  self's)  states." 

See  Idbalisu  ;  also  F.  C.  S.  Schiller,  Mind,  New  Series  (April  1909). 

soils,  ANTONIO^  DB  (i6io-x68|5),  Spanish  dramatbt  ai^d 
hbtorian,  was  bom  !n  x6xo  at  AlcalA  de  Henares  (less  probably, 
Plasencia),  and  studied  law  at  Salamanca,  where  he  pro- 
duced a  comedy  entitled  Amor  y  oUigacidn,  which  was  acted 
in  1627.  He  became  secretary  to  the  count  of  Oropeta,  and  in 
1654  he  was  appointed  secretary  of  state  as  well  as  private 
secretary  to  Philip  IV.  Later  he  obtained  the  lucrative  post 
of  chronicler  of  the  Indies,  and,  on  taking  orders  in  1667,  severed 
hb  connexion  with  the  stage.  He  died  at  Madrid  on  the  19th  of 
April  1686.  Of  hb  ten  extant  plays,  two  have  some  place  in 
the  hbtory  of  the  drama.  El  Amor  al  uso  was  adapted  by 
Scarron  and  again  by  Thomas  Comeille  as  L* Amour  d  la  mode, 
while  La  Gitanilla  de  Madrid,  itself  foxmded  on  the  novda  of 
Cervantes,  has  been  utilized  directly  or  indirectly  by  P.  A. 
Wolff,  Victor  Hugo  and  Longfdlow.  The  titles  of  the  remain- 
ing seven  are.  Triunfos  de  amor  y  fortuna,  Euridice  y  Orfeo, 
El  Alcdzar  del  secreto.  Las  AmatonaSt  El  Doctor  Carlino,  Un 
Bobo  hace  ciento,  and  Amparar  d  enemigo.  Amor  y  obligacidn 
survives  in  a  manuscript  at  the  Biblloteca  Nadonal.    The 
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Historia  de  la  conquisla  de  Mijico,  covering  the  three  yean  between 
the  appointment  of  G>rtes  to  command  the  invading  force  and 
the  fall  of  the  dty,  deservedly  ranks  as  a  Spiinish  prose  classic 
It  was  published  in  1684;  an  English  translation  by  Townahend 
appeared  in  1734. 

SOUTAIRB  (Fr.  for  "  solitary  ")#  a  game  played  on  a  board 
indented  with  33  or  37  hemispherical  hollows,  with  the  salne 
number  of  balls  or  marbles.  An  unoccupied  hollow  is  left  by 
removing  one  ball,  and  the  balls,  or  pieces,  are  then  captured  as  in 
draughts.  No  moves  are  allowed  in  diagonal  direaions  or  over 
more  than  one  space  at  a  time. 

SOLO,  OR  Solo  Whist,  a  card  game  which  is  a  modification 
of  whist,  the  chief  distinctive  feature  being  that  a  single  player 
generally  has  to  oppose  the  other  three.  The  game  came  into 
vogue  in  England  towards  the  end  of  the  19th  century.  The 
following  "  declarations  "  can  be  made,  the  order  being  impor- 
tant: (x)  proposition;  (2)  acceptance;  (3)' solo;  {^  misire; 
(s)  ahondance  (or  abundance);  (6)  mistre  ouverte;  (7)  i^ndance 
didaric  (declared  abundance).  Proposition  and  acceptance 
go  together,  as  will  be  seen;  of  the  rest  "  solo  "  can  be  declared 
over  *'  proposition,"  misire  over  solo,  and  so  on.  The  stakes — 
regarding  sixpence  as  the  unit — are:  for  proposition,  sixpence; 
for  solo,  sixpence  (sometimes  a  shilling);  for  mishe,  a  shilling; 
for  abundance,  eighteenpcnce;  for  open  mistre^  two  shillings; 
for  declared  abundance,  three  shillings.  A  further  stake  may 
be  arranged  for  "  overtricks,"  to  be  paid  to  the  player  for  every 
trick  made  above  the  number  proposed,  and  for  "  undertricks," 
to  be  paid  by  the  p^iyer  for  every  trick  below  that  number. 

A  full  pack  is  used;  players  cut  'as  at  whist  for  deal  and  seats; 
the  cards  may  be  dealt  singly,  but  are  niore  commonly  dealt 
by  threes,  with  a  single  card  for  the  last  round.  The  last  card 
is  turned  up  and  left  exposed  for  a  round,  whether  it  is  used  for 
trumps  or  not.  One  deal  constitutes  a  game.  The  laws  of 
whist  obtain,  where  applicable,  in  such  matters  as  following 
suit,  revoking,  the  passing  of  the  deal,  &c.  The  player  on  the 
dealer's  left  is  first  to  declare  or  pass:  if  he  proposes,  any 
player  may  accept,  the  right  going  first  to  the  player  on 
his  left,  but  any  player  when  his  turn  comes  may  make 
a  higher  declaration  than  any  that  has  gone  before  him, 
though  a  player  whose  call  has  been  superseded  may  amend 
his  call  afterwards.  If  all  the  players  pass,  either  there  is  a 
new  deal,  or  by  arrangement  there  is  a  general  misire,  Vrbcn 
the  player  who  takes  the  most  tricks— sometimes,  the  last  trick — 
pays  a  single  stake  all  rotmd. 

The  Dedaratiens. — (i)  Profosd'.  This  b  an  invitatbn  to  another 
player  to  "  accept,"  ».e.  to  join  the  proposer  in  an  attempt  to  make 
etsnt  tricks.,  (2)  Sohi  Here  a  piaster  undertakes  to  una  five 
tncka.  playing  against  the  other  three  in  combination.  (3)  Mi^e: 
This  IS  a  declaration  by  a  player  that  he  will  not  win  a  single 
trick.  There  are  no  trumps,  but  the  turn-up  card  is  left  exposed 
for  the  first  round.  If  the  caller  wins  a  trick  the  game  is  at  an 
end  (there  are  no  overtricks  or  undertricks),  but  he  has  a  right 
to  see  the  opponents*  hands,  to  be  sure  that  no  revoke  has  been 
made.  A  tnck  that  has  been  turned  may  not  be  seen  afterwards. 
(4)  Abtmdance  is  a  declaration  that  a  player  will  make  nine  tricks 
single-handed.  The  caller  makes  any  suit  trumps,  but  abundance 
in-  the.  turn-up  suit  takes  precedence  over  abundance  in  other 
suits.  The  trump  suit  must  be  declared  after  the  other  pbycn 
have  passed,  bdore  the  first  round  is  played.  (5)  Miskre  ouperU: 
This  call  is  a  declaration  to  lose  all  tnirteen  tricks,  but  after 
the  first  trick  the  caller's  cards  are  placed  on  the  table,  though 
he  may  play  them  as  he  pleases.  (6)  Declared  Abundance:  This 
is  a  declaration  of  the  caller  to  make  all  thirteen  tricks  by  his  own 
hand.  He  makes  his  own  trumps  and  always  leads,  but  a  declara- 
tion in  the  suit  of  the  tum-up  card  takes  precedence  over  others. 
The  game  ends  when  the  caller  loaes  a  trick.  There  are  no  under- 
tridcs. 

SOLOONB  {Secaldunia  from  Jjit,  seeale,  ryt),  a  region  of 
north-central  France  extending  over  portions  of  the  department 
of  Loiret,  Loir-et-Cher  And  Cher.  Its  area  is  about  1800  sq.  m., 
and  its  boundaries'  are,  on  the  N.  the  river  Loire,  on  the  SI  the 
Cher,  on  the  E.  the  districts  of  Sancerre  and  Berry.  The  Sologne 
is  watered  by  the  Cosson  and  the  Beuvron,  tributaries  of  the 
Loire,  and  the  Sauldre,  an  affluent  of  the  Cher,  all  three  having 
a  west-south-westerly  direction.  The  pools  and  marshes  which 
are  chaiacterisdc  of  the  region  are  due  to  the  impermeability 


of  its  son,  which  is  a  mixtiue  of  sand  and  day.  Tlie  oonse- 
quent  unhealthincss  of  the  climate  has  been  greatly  mitigated 
since  the  middle  of  the  xQth  century,  when  Napoleon  III.  led 
the  way  in  the  reclamation  of  swamps,  the  planting  of  pines 
and  other  trees  and  other  improvements.  Arable  farming  and 
stock-raising  are  fairly  flourishing  in  the  Sologne,  but  there 
is  little  manufacturing  activity,  the  cloth  manufacture  of 
Romorantin  being  the  chief  industry.  Game  is  abundant,  and 
the  region  owes  much  of  its  revived  prosperity  to  the  cieatioD 
of  large  sporting  estates. 

SOLOLA,  the  capital  of  the  department  of  Sololi,  in  Guate- 
mala; on  the  northern  shore  of  lake  Atitlin,  46  m.  W.N.W. 
of  Giiatemala  city.  Pop.  (1905),  about  17,000.  ISololi  is  the 
ancient  capital  of  the  Cakchiquel  Indians,  who  form  the  bulk 
of  the  population.  In  the  city  coarse  cloth,  pottery,  cigars 
and  soap  are  manufactured,  and  there  is  a  large  prison  and 
reformatory.  Among  the  surroimding  mountains  are  large 
and  successful  coflfee  plantations,  owned  i>y  German  settlers. 
On  the  1 8th  of  April  1902  Sololi  was  wrecked  by  an  earthquake, 
but  as  most  of  the  houses  were  constructed  of  wood  b  was 
speedily  rebuilt. 

SOLOMON*  (loth  century  B.C.),  the  son  of  David  by  Bath- 
sheba,  an^  his  successor  in  the  kingdom  of  Israel.  The  many 
floating  and  fragmentary  notes  of  various  dates  that  have 
found  a  place  in  the  account  of  his  reign  in  the  book  of  Kings 
iq.v.)  show  how  much  Hebrew  tradition  was  occupied  with  the 
monarch  under  whom  the  throne  of  Israel  reached  its  highest 
glory;  and  that  time  only  magnified  in  popular  imagination 
the  proportions  of  so  striking  a  figure  appears  from  the  opinions 
entertained  of  him  in  subsequent  writings.  The  magnificence 
and  wisdom  of  Solomon  (cf.  Matt.  vi.  29;  Luke  xi.  31)  and  the 
splendour  of  his  reign  present  a  vivid  contrast  to  the  troublous 
ages  which  precede  and  follow  him,  although  the  Biblical  records 
prove,  on  closer  inspection,  to  contain  so  many  incongruous 
elements  that  it  is  very  difficult  to  form  a  just  estimate  of  his  life 
and  character.  A  full  account  is  given  of  the  circumstances  of 
the  king's  accession  (contrast  the  summary  notices,  x  Kings  xxii. 
41  seq.,  2  Kings  xv.  x,  xxi.  34,  xxiv.  x8,  &c.).  He  was  not  the 
true  heir  to  the  throne,  but  was  the  son  of  David  by'Bathsheba, 
wife  of  Uriah  the  Hittite,  whom  David  sent  to  his  death  **in 
the  forefront  of  the  battle."  The  child  of  the  illegitmate  union 
died;  the  second  was  called  Jedidiah  ("  bebved  of  Yah  [weh]") 
or  ShSKhnOh  (the  idea  of  requital  or  recompense  may  be  jm* 
plied);  according  to  x  Chron.  iii.  5,  on  the  other  hand,  3ok>moa 
was  the  fourth,  or  rather  the  fifth,  child  of  Bathsheba  and  David. 
The  episode  forms  the  prelude  to  family  rivalries.  David's 
first-born,  Amnon,  perished  at  the  hands  of  the  third  son, 
Absalom,  who  lost  his  life  in  his  revolt  (2  Sam.  xiiL-zx.).  The 
second,  (Thileab,  is  not  mentioned  in  the  history,  and  the  fa^  of 
the  fourth,  who  regarded  himself  as  the  future  king,  is  described 
in  X  Kings  i.,  ii.  Bathsheba,  relying  upon  David's  promise 
that  Solomon  should  succeed  him,  vigorously  advanced  her 
son's  claims  with  the  support  of  Zadok  the  priest,  the  mSitaxy 
officer  Benaiah,  and  David's  bodyguard;  Adonijah,  for  his  part, 
had  David's  old  priest  Abiathar,  the  commander  Joab,  aiui  the 
men  of  Judah.  A  more  serious  breach  could  scarcely  be  imagined. 
The  adherents  of  Sobmon  gained  the  day,  and  with  his  accession 
a  new  regime  was  inaugurated,  not,  howeVer,  without  bloodshed. 

Solomon's  age  at  his  accession  is  not  reoMrded.  The  tradition 
that  he  was  only  twelve  (i  Kings  iL  la  Septuagint;  or  fourteen. 
Jos.  Ant,  viii.  7,  8)  may  rest  upon  iii.  7  ("  I  am  but  a  little  child  "; 
if  thb  is  not  hyperbole),  or  upon  the  chronological  scheme  embodied 
in  2  Sam.  xiii.  33.  38,  xiv.  28,  xv.  7.  It  agrees  with  his  subordinate 
position  in .  ponions  of  ch.  i.,  but  his  independent  actions  in 
ch.  ii.  sunest  a  more  mature  age,  and  according  to  xi.  42,  xiv.  21; 
hb  son  i&hoboam  was  already  bom  (but  contrast  again  xii.  24 
Septuagint,  2  Chron.  xiii.  7).  See  further,  Ency,  Bib.  col.  4681, 
n.  5. 

*  Heb.  ShUdnak,  as  though  "  his  peace  ";  but  the  true  meaniag 
is  uncertain;  evidence  for  its  connexion  with  the  name  of  a  god  is 
given  by  H.  Winckler  and  Zimmem,  Keilinschr.  n,  das  AUe  Test., 
Srd  ed.,  pp.  224.  474  seq.  The  English  form  follows  the  Tn^^wr 
of^N.T.  and  lofeephus;  the  Lat.  Salawio  anees  with  Za^rf^iir  (0 
of  several  variant  forms  shovim  in  MS5.  of  the  LXXO. 
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The  acute  obaervation  that  2  Sam.  iic-zx.;  a  IQnss  i.  ii.  1-9, 
13  aciq.,  weie  evidently  incorporated  after  the  Deuteronomic  re- 
dactioo  of  the  books  01  Samuel  ^K.  Budde,  Samud,  p.  zi.)  b  con- 
finned  by  the  framework  of  Kuga  with  its  annalistic  material 
wnalar  to  that  pteaervcd  in  a  Sam.  v.^viii.,  x».-ndv.;  1  Kings 
fi.  io-*i3.  With  this  may  belong  iii.  3  (the  compiler's  judgmem) ;  and 
especially  v.  3  sciq.,  where  reierence  b  made  to  David^s  incessant 
wars  (3  Sam.  viii.)-  That  2  Sam.  ix.-oaL,  Ac,  had  previously  been 
omitted  by  the  Deuteronomic  redactor  himself  (Budde)  cannot 
be  praveci.  These  post-Deuteronomic  narratives  preserve  okler 
material,  but  with  several  traces  of  revisioa,  so  that  i  Rings  i.  iL  now 
narrate  both  the  end  of  David's  reign  and  the  rise  of  Solomon 

e  I.  Benxii^er's  commentary  on  Kings,  p.  xi. ;  C.  Holzhey,  Buck 

K&Hiet,  p.  17).  The  latter,  however,  is  their  present  aim,  and 
e  attempt  a^pean  to  have  been  nude  in  them  to  exculpate 

whose  aocessmn  finds  a  Judacan  nuallel  in  Jehoram  (3  Chron. 

aod.  1-4}.  Thus  it  has  been  held  that  David^  charges  (ii.  i-f) 
were  written  to  absolve  Solomon,  and  there  w  little  probability  m 
the  story  that  Adoniiah  after  his  pardon  really  requested  the  hand 
of  Alrishag  G><  l^S/*  vatot  in  Oriental  ideas  this  would  be  at  once 
viewed  as  a  distinct  encroachment  upon  Solomon's  ririits  as  heir 
(cf.  W.  R.  Smith,  Kimkip  and  Uarria^^  2nd  ed.,  p«  110). 

Every  emphasis  is  laid  bn  the  wndom  of  Solomon  and  his 
wealth.  Yahweh  appeared  to  Solomon  in  a  dxeam  and  offered 
to  grant  ^diatever  he  might  ask.  Confessing  ha  inexperience, 
the  king  prayed  for  a  discerning  heart,  and  was  rewarded 
with  the  ^t  of  wisdom  together  with  riches  and  military  glory. 
There  foQows  an  example  of  his  sagadty:  the  famous  story  of 
the  steps  he  took  to  determine  which  of  two  claimants  was 
the  mother  of  a  child  (iii.  16-28).'  His  wisdom  excelled  that 
of  Egypt  and  of  the  children  of  the  East;  by  the  Utter  may  be 
meant  Babylonia,  or  more  probably  the  Arabs,  renowned 
through  an  ages  for  their  shrewdness.  Additional  point  is 
made  by  emphasizing  his  superiority  over  four  renowned 
sages,  Bons  of  Mahol;  but  the  allusion  to  these  worthies  (who 
are  incorporated  in  a  Judaean  geneal<^,  i  Chron.  ii.  6)  is  no 
longer  intelligible.  He  b  also  credited  with  an  interest  in 
botany  and  natural  history  (iv:  33),  and  later  Jewish  legend 
improved  this  by  ascribing  to  him  lordship  over  all  beasts  and 
birds  and  the  power  of  understanding  their  speech.  To  this 
it  added  tl^  sovereignty  over  demons,  from  a  wrong  inter- 
pretation of  Eccles.  ii.  8  (see  Lane,  Arabian  Nights^  introd., 
n.  21,  and  ch.  x,  n.  25).  As  his  fame  spread  abroad,  people 
came  to  hear  his  wisdom,  and  costly  presents  were  showered 
vpan.  him.  The  sequel  was  the  visit  of  the  (^ueen  of  Sbeba 
(z  Kings  iv.  29-54;  x.).  The  interesting  narrative  appears  in 
another  light  when  we  consider  Solomon's  commercial  activity 
and  the  trading  intercourse  between  Palestine  and  south 
Arabia.*  His  w^th  was  in  proportion  to  his  wisdom.  Trad- 
ing journeys  were  conducted  with  Phoenician  help  to  Ophir  and 
Taishdah.  With  the  horse-breeding  districts  of  the  north  he 
traded  in  horses  and  chariots  (x.  28  seq.;  see  Mizsaim),  and  gold 
accumulated  in  such  enormous  quantities  that  the  income  for 
one  year  may  be  reckoned  at  about  £4,100,000  in  weight  (x.  xx 
seq.,  14  sqq.).  Silver  was  regarded  as  stones;  the  precious  cedars 
of  Lebanon  as  sycamores.  His  realm  extended  from  Tiphsah 
(Tfaapaacus)  on  the  Euphrates  to  the  borders  of  Egypt  (iv.  21, 24), 
and  it  agrees  with  this  that  he  gains  important  conquests  in  the 
north  (2  Chron.  viii.  3  seq.;  but  see  x  Kings  ix.  x8).  He  main- 
tained a  very  large  harem  (xi.),  and  among  his  wives  was  the 
dau^ter  of  an  Egyptian  Pharaoh.  For  his  distinguished  con- 
sort, who  brought  Gezer  as  a  dowry,  a  special  palace  was  built 
(lit  X,  iz.  x6,  34),  and  this  was  only  one  of  many  building  enter- 


The  description  of  the  magnificent  temi^e  of  Jerusalem, 
>  For  parallels,  see  R.  Flint  in  Hastings's  Diet.  Bib.  iv.  ^62,  n.  i. 
For  the  Pompeian  wall-painting  representing  Solomon's  judgment 
(the  fifures  are  pygmies!),  see  A.  ^eremias,  Altes  TtsL  im  Ltchte  d. 
aJt.  Oneuts  2i»i  ed.,  p.  493  seq.  (with  illustration  and  references). 

*  For  Mahommeoan  stories  of  Solomon,  the  hoopoe  and  the 
qoeen  "bf  Shcba,  see  ihe  Koran,  Sur.  xxvii.,  which  closely  follows 
tne  second  Tatgum  to  Esther  i.  3,  where  the  Jewish  fables  may  be 
read  in  fuIL  On  this  story,  see  also  J.  Hal^,  EcoU  praJtique  des 
Hmda  (1905),  pp.  5-34,  and  the  Chinese  parallel  m  the 
Imgm  of  the  Berlin  Sermnar  for  Oriental  Languages  (i904)> 


which  occupies  considerable  space  in  Solomon's  history  (v.- 
viii.),  appears  in  more  elaborate  form  in  the  chronicler's  later 
work.  The  detailed  record  stands  in  contrast  to  the  brief 
account  of  his  other  buildings,  e.g.  the  palace,  which,  from  an 
Oriental  point  of  view,  was  of  the  first  importance  (vii.  x-x2). 
But  the  "Temple  and  palace  were  adjoining  buildings,  separated 
only  by  a  wall  (cf.  Ezek.  xlii.  20,  xliii.  7  seq.),  and  it  cannot  be 
said  tlmt  the  former  had  originally  the  prominence  now  ascribed 
to  it.  Nor  can  the  accounts  given .  by  Deuteronomic  writers* 
of  its  flgnificance  for  the  reli^us  worship  of  Israel  be  used 
for  an  estimate  of  contemporary  religion  (v.  x-6,  vui.). 
Whatever  David  had  instituted  at  Jerusalem,  it  is  at  Gibeon 
that  Solomon  observed  the  opening  sacrificial  ceremonies,  and 
there  he  received  the  divine  revelation,  "  for  that  was  the  great 
high-place"  (iiL  4  sqq.).  Though  this  is  justified  by  a  late 
writer  (iiL  2),  subsequent  history  shows  that  the  high-places, 
like  the  altars  to  heathen  deities  in  Jerusalem  itself,  bng  re- 
mained undisturbed;  it  was  the  Deuteronomic  reformation, 
ascribed  to  Josiah,  which  marked  the  great  advance  in  the 
religion  of  Yahweh,  aind  under  its  influence  the  history  of  the 
monarchy  has  been  compiled.  Moreover,  with  the  emphasis 
which  Is  laid  upon  the  Jerusalem  Temple  is  to  be  associated  the 
new  superiority  of  Zadok,  the  traditional  ancestor  of  the  Zadok- 
ites,  the  Jerusalem  priests,  whose  supremacy  over  the  other 
Levitical  families  only  enters  into  the  histoiy  of  a  much  later 
age  (see  Levxtes). 

In  fact,  Solomon,  the  pious  saint.  Is  not  tne  Solomon  of  the* 
earlier  writings.  Political,  commercial  and  nutrimonial  alli- 
ances inevitably  left  their  mark  upon  national  religion,  and  the 
introduction  of  foreign  cults  which  ensued  is  characteristically 
viewed  as  an  apostasy  from  Yahweh  of  which  he  was  guilty  in 
his  old  age.*  Tlie  Deuteronomic  writer  finds  in  it  the  cause 
of  the  subsequent  separation  of  the  two  kingdoms  (xi.  X-X3), 
and  he  connects  it  with  certain  external  troubles  which  prove 
to  have  affected  the  wfude  course  of  his  reign.  The  general 
impression  of  Solomon's  position  in  hbtory  is  in  fact  seriously 
disturbed  when  the  composite  writings  are  closely  viewed. 
On  the  one  side  we  see  genial  internal  conditions  prevailing  in 
the  land  (iv.  20,  25),  or  the  exalted  position  of  the  Israelites  as 
officials  and  overseers,  while  the  remnant  of  the  pre-Israelite 
inhabitants  serve  in  labour  gangs  (ix.  20  sqq.).  Cki  the  other 
hand  is  the  mass  of  toiling  Israelites,  whose  oppressed  condition 
is  a  prelude  to  the  later  dissensions  (i  Kings  v.  X3  sqq.;  cf.  i 
Kings  xii.;  see  the  divergent  tradition  in  3  Chron.  ii.).  The 
description  of  Solomon's  administration  not  only  ignores  the 
tribal  divisions  which  play  an  important  part  in  the  separation 
of  Israel  from  Judah  (xii.  x6;  cf.  2  Sam.  xix.  43-xx.  2),  but 
represents  a  kingdom  of  modest  dimensions  in  which  Judah 
apparently  is  not  included.  Some  north  Judaean  cities  might 
be  named  (iv.  9  seq.),  but  south  Judah  and  Hebron  the  seat  of 
David's  early  power  find  no  place,  and  it  would  seem  as  though 
the  district  which  had  shared  in  the  revolt  of  Adonijah  was 
freed  from  the  duty  of  furnishing  supplies.  But  the  document 
has  intricate  textual  peculiarities  and  may  be  the  Judaean 
adaptatbn  of  a  list  originally  written  from  the  standpoint  of 
the  north-Israelite  monarchy.  Further  speculation  Js  caxised 
when  it  is  found  that  Solomon  fortifies  such  cities  as  Megiddo, 
Beth-horon  and  Tamar,  and  that  the  Egyptian  Pharaoh  had 
slain  the  Canaanites  of  Gezet  (ix.  15  sqq.).  We  learn,  also,  that 
Hadad,  a  young  Edomite  prince,  had  escaped  the  sanguinary 
campaign  In  the  reign  of  David  (2  Sam.  viii.  X3  seq.),  and  had 
taken  reJFuge  in  Egypt.  He  was  kindly  received  by  Pharaoh,  who 
gave  him  the  sister  of  his  queen  Tahpenes  to  wife.  On  David's 
death  he  returned  and  ruled  over  Edom,  thus  not  merely 
controlling  the  port  of  Elath  and  the  trade-routes,  but  even 
(according  to  the  Septuagint)  oppressing  Israel  (xi.  X4-22,  25, 
see  Septuagint  on  v.  22).*    Moreover,  an  Aramaean  dependant 

'  On  the  relation  between  trade  and  religion  in  old  Oriental  life, 
see  the  valuable  remarks  by  G.  A.  Smith,  Bney.  Bib.  col.  s<S7  wq. 

*The  narrative  contains  composite  features  (see  the  literature 


cited  in  article  Kings).  There  is  a  curious  resemblance  between 
one  form  of  the  story  and^the  Septuagint  aooount  of  the  rise  of 
Jeroboam  (fl.*.). 
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of  Hadadeser,  king  of.  Zobah,  to  the  jiorth  of  Palestine  (see 
David's  war,  a  Sam.  viii.  3  sqq.,  x.  6  sqq.).  deserted  his  lord, 
raised  a  band  of  followers  and  eventually  captured  Damascus, 
where  he  established  a  new  dynasty.  Like  Hadad,  "  he  was  an 
adversary  to  Israel  all  the  days  of  Solomon  "  (xi.  23-25).  To 
these  notices  must  also  be  added  the  cession  of  territory  in  north 
Palestine  to  Hiram,  king  of  Phoenicia  (ix.  ix).  It  is  parentheti- 
cally explained  as  payment  for  building  materials,  which,  how- 
ever, are  otherwise  accounted  for  (v.  6,  xi);  or  it  was  sold 
for  1 30  talents  of  gold  (nearly  £750,000  sterlhig),  presumably 
to  assist  Solomon  in  continuing  his  varied  enterprises — but  the 
true  nature  of  the  transaction  has  been  obscured,  although  the 
consequences  involved  in  the  loss  of  the  territory  are  unmis- 
takable. If  these  situations  can  with  difficulty  find  a  place  in 
our  picture  of  Solomon's  might,  it  is  clear  that  some  of  them 
form  the  natural  introduction  to  the  subsequent  history,  when 
his  death  brought  internal  discontent  to  a  head,  when  the  north 
under  Jexoboam  refused,allegiance  to  the  south,  and  when  the 
divided  monarchy  enters  upon  its  eventful  career  by  the  side 
of  the  independent'states  of  Edom,  Damascus  and  Phoenicia. 

It  is  now  generally  recognized  in  histories  of  the  Old  Testament 
that  a  pxoper  estimate  of  Solomon's  reign  cannot  start  from 
narratives  which  rq>resent  the  views  of  Deuteronomic  writers, 
although,  in  so  far  as  late  narratives  may  rest  upon  older  material 
more  in  accordance  with  the  circumstances  of  their  age,  attempts 
are  made  to  present  reconstructions  from  a  combination  of 
various  elements.  Among  the  recent  critical  attempts  to  recover 
the  underlying  traditions  may  be  mentioned  those  of  T.  K. 
Cheyne  {Eticy,  Bib.,  art.  "  Solomon  ")  and  H.  Winckler  {Keil- 
insckr.  u.  d.  AUe  Test.,  3rd.  ed.,  pp.  333  sqq.)*  But,  in  general, 
where  the  traditions  are  manifestly  in  a  later  form  they  are  in 
agreement  with  later  backgrounds,  and  It  is  questionable  whether 
earlier  forms  can  be  safely  recovered  when  it  is  held  that  they 
have  been  rewritten  or  when  the  historical  kernel  has  been  buried 
in  legend  or  myth.  It  is  impossible  not  to  be  struck  with  the 
growing  devdopment  of  the  Israelite  tribes  after  the  invasion 
of  Palestine,  their  strong  position  under  David,  the  sudden  ex- 
pansion of  the  Hebrew  monarchy  under  Solomon,  and  the  subse- 
quent slow  decay,  and  this,  indeed,  is  the  picture  as  it  presented 
itself  to  the  last  writers  who  found  in  the  glories  of  the  past 
both  consolation  for  the  present  and  grounds  for  future  hopes. 
But  this  is  not  the  original  picture,  and,  since  very  contradictory, 
representations  of  Solomon's  reign  can  be  dearly  discerned,  it  is 
necessary  in  the  first  instance  to  view  them  in  the  light  of  an 
independent  examination  of  the  history  of  the  preceding  and 
following  periods  where,  again,  serious  fluctuation  of  standpoint 
is  found.  Much  therefore  depends  upon  the  estimate  which  is 
formed  of  the  position  of  David  (q.v.).   See  also  Jews:  Uiitory, 

S  7  sea ;  Palestine:  (M  Testament  History. 
.  On  SMomon's  relation  to  philoeophical  and  provexbUI  literature, 
tee  Proverbs.  Another  aspect  m  his  character  appears  in  the 
remarkable  "  Scmg  of  Solomon,"  on  which  see  Canticles.  Still 
another  phase  is  represented  in  the  monologue  of  Ecclesiastes 
(g.v.).  In  the  Book  of  Wisdom,  again,  the  compo«tton  of  an 
Egyptian  Hdlenist,  who  from  internal  evidence  is  judged  to  have 
Uvea  somewhat  earlier  than  Philo,  Solomon  b  introduced  uttering 
words  of  admonition,  imbued  with  the  spirit  of  Greek  philosophers, 
to  heathen  •ovcragns.  The  so<alled  Psalter  of  Solomon,  on  the 
other  hand,  a  collection  pf  Pharisee  malms  written  in  Hebrew  soon 
after  the  taking  of  Jerusalem  by  Pompev,  and  preserved  to  us 
only  in  a  Greelc  version,  has  nothing  to  do  with  Solomon  or  the 
traditional  conception  ol  his  person,  and  seems  to  owe  its  name 
to  a  transcriber  who  thus  distinguished  these  newer  pieces  from  the 
older  "  Psalms  of  David  "  (see  Solomon,  Psalms  of).    (S.  A.  C.)^ 

SOLOMON  ISLANDS  (Ger.,  Salomoinsdn),  an  archipelago 
of  the  Western  Pacific  Ocean,  induded  in  Melanesia,  and  forming 
a  chain  (in  continuation  of  that  of  the  Admiralty  Ishmds  and 
New  Mecklenburg  in  the  Bismarck  Archipelago)  from  N.W.  to 
S.E.  between  154^  40^  and  x63**  30'  E.,  5**  and  11**  -S.,  with  a 
total  land  area  of  17,000  sq.  m.  (For  map,  see  PAcmc  Ocean.) 
A  comparativdy  shallow  sea  surrounds  the  islands  and  in- 
dicates phjracal  coimexion  with  the  Bismarck  Archipelago 
and  New  Guinea,  whereas  directly  east  of  the  Solomons  there 

*Some  sentences  from  W.  R.  Smith's  article  in  Ency,  Brit., 
9th  ed.,  have  been  retained  and  in  places  modified. 


are  greater  depths.  The  pxindpal  Island  at  the  north-west  end 
of  the  chain  is  Bougainville  (3900  sq.  m.),  and  that  at  the 
south^^ast  San  Cristoval  or  Bauro.  Between  these  the  chain  is 
double,  consisting  (from  the  north-west)  of  Choiseul  (3260  sq.  m.), 
Isabd  (Ysabel,  of  about  the  same  area  as  Choiseul)  and  Malaita 
(3400  sq.  m.)  to  the  north,  and  Vdla  Lavella,  Ronongo,  Kul- 
ambangra,  Kausagi,  Marovo  (New  Georgia  or  Rubiana)  and 
the  Hammond  Islands,  and  Guadalcanar*  or  Guanbata  (2500 
sq.  m.).  Between  and  around  these  main  islands  there  are 
many  smaller  islands.  Ongtong- Java,  a  coral  reef  of  many 
islets,  lies  considerably  north  of  the  main  group  to  which, 
geographically,  it  can  hardly  be  said  to  bdong.'  Bougainville, 
the  largest  of  the  group,  contains  Mt  Balbi  (10,170  ft.),  and 
two  active  volcanoes.  In  Guadalcanar  is  Mt  Tdmmas  (8000  ft.), 
while  the  extreme  hdghts  of  the  other  islands  range  betiweeii 
2500  aiKi .  5000  ft.  The  islands  (by  convention  of  1899)  are 
divided  unequally  between  Great  Britain  and  Gennany,  the 
boundary  nmning  through  Bougainville  Strait,  so  that  that 
island  and  Buka  belong  to  Germany  (being  officially  administered 
from  Kaiser  Wilhelm's  Land),  but  the  rest  (South  Soloau>ns) 

are  British. 

The  islands  are  well  watered,  though  the  streams  Jeem  to  be 
small;-  the  coasts  afford  some  good  harbours.  All  the  large  and 
some  of  the  small  islands  appear  to  be  composed  of  andent  vwcanic 
rock,  with  an  incrustation  of  coral  limestone  showing  here  and  there 
along  the  coast.  The  mountains  generally  fall  steeply  to  the  sea. 
There  is  some  level  land  in  Bougainville,  but  bttle  dsewhcte. 
Deep  valleys  separate  the  gently  rounded^  rid^  of  forest-cUd 
mountains,  lofty  spurs  descend  from  the  interior,  and,  running 
down  to  the  sea;  terminate  frequently  in  bold  rocky  headlands 
800  to  1000  ft.  in  height,  as  in  San  Cristoval  (north  coast).  On  the 
small  high  i^nd  of  Florida  there  is  much  undulating  grass-land 
interspened  with  fine  dumps  of  trees;  patches  cl  cultivated  land 
surround  its  numerous  villages,  and  plantations  on  the  hill-^sidcs 
testify  to  the  richness  of  its  soil.  The  whole  chain  of  islands  appears 
to  be  risins  steadily.  Some  of  the  smaller  islands  are  of  recent 
calcareous  formation.  Barrier  and  fringing  reefs,  as  weU  as  atoUs, 
occur  in  the  group,  but  the  channels  between  the  islands  are  dan- 
gerous chiefly  from  the  strong  currents  which  set  through  them. 

The  dimate  is  very  damp  and  dcbilitaring.  The  rainfall  is 
unusually  heavy.  Fever  and  ague  prevail  on  the  coast.  The 
healthiest  portions  are  the  highlands,  where  most  exposed,  to  the 
south-east  trades.  The  dry  season,  with  north-west  winds,  lasts 
from  December  to  May.  Vcgietation  b  luxuriant;  magmficent 
forests  dothe  the  mountains,  and  sandalwood,  ebony  and  lignum 
vitae,  besides  a  variety  of  |»lms,  are  found  in  thenu  Mangrove 
swamps  are  common  on  the  coasts.  The  probable  gedogKal 
connexion  with  New  Guinea  would  account  tor  the  Papaan  character 
of  the  fauiu  of  the  Solomons,  which  form  the  eastern  limit  of  certain 
Papuan  types.  The  existence  o(  peculiar  types  in  the  Solomons, 
however,  points  toan  early  severance.  Mammals  are  not  numeroas ; 
they  indude  the  cuscus,  several  species  of  bat,  and  some  rats  of 
great .  stxe.  There  are  various  peculiar  species  of  frogs,  liaaids 
and  snakes,  induding  the  great  frog  Runa  Cuppyi,  from  3  to  3  lb 
in  weight.  Of  birds,  several  parrots  and  other  genera  are  character- 
istical^  Papuan  and  are  unknown  east  of  the  Solomons. 

Population. — ^The  Solomon  islanders  are  of  Mdanesian  CPn- 

puah)  stock,  though  in  different  parts  of  the  group  they  vary 

considerably  in  their  physical  characteristics,  in  some  islands 

^proaching  the  pure  Papuan,  in  some  showing  Polynesian 

crossings  and  in  others  resembling  the  Malays.    As  a  race  they 

are  small  and  sturdy,  taller  in  the  north  than  in  the  south. 

Projecting  brows,  deeply  sunk  dark  eyes,  short  noaes,  other 

straight  or  arched,  but  always  depressed    at  the  root,  aixl 

moderately  thick  lips,  with  a  somewhat  receding  chin,  axe 

general  characteristics.    The  mesocephalic  appears  to  be  the 

preponderant  form  of  skull;  though  this  is  unusual  among 

Mdanesian  races.   In  colour  the  skin  varies  from  a  black-l»own 

to  a  copperish  hue,  but  the  darker  axe  the  most  common  shades. 

The  hair  is  naturally  dark,  but  is  often  dyed  red  or  fawn,  and 

crisp,  inclining  to  woolly.    The  isUnders  ci  the  Bougainvilie 

Straits  have  lank,  almost  straight,  black  hair  and  very  dark 

skins. 

To  strangers  the  natives  have  long  had  the  repotatSon  of  banc 
treacherous.    They  are  cannitMls,  infanticide  is  common,  and  head 

*  Guadalcanal  of  the  Spanish  discoverers. 

'  This  group,  so  named  by  Abd  Tasman  in  i6a^,  b  also  called 
Leuenewa  or  Lord  Howe,  and  b  densdy  inhabited  by  natives  '^ 
to  be  of  PoVnestan  origin. 
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bwtSi^  «8s  formerfy.  prevalent.  The  average  lot  ol  the  women  !• 
that  oTilaves.  In  some  cases  there  b  belief  in  a  good  qMiit  in- 
habiting a  pleaaant  land,  and  an  evil  Bpirit  anodated  with  a 
molcano;  dao  in  a  future  life.  The  language  is  of  pure  Melanesian 
type,  thoogfa  a  number  of  dialects  are  spoken.  The  natives  are 
^ood  agriculturists.  The  Solomon  Islands  are,  in  the  Pacific,  the 
eastern  limit  of  the  use  of  the  shield.  The  canoes  are  skilfully  buiit 
of  planks  sewn  toeether  and  caulked.  The  high  carved  prow  and 
stem  give  the  craft  almost  a  crescent  shape.  These  and  the  gun- 
wale are  tastefully  inlaid  with  mother-^-peari  and  wreathed  with 
ibdb  and  feathers. 

^.The  British  islands  are  under  a  resident  commissioner,  and 
have  some  trade  in  oopn,  ivory,  nuts,  pearl  shdl  and  other 
produce.  Coco-nuts,  pine-apples  and  bananas,  with  some 
cocoa  and  coffee,  are  cultivated  on  small  areas.  The  German 
islands  have  a  small  trade  in  sandalwood,  tortoise-shell,  &c. 
The  total  population  may  be  roughly  estimated  at  180,00a 

History. — The  Spanish  navigator  Alvaro  Mendafia  must  be 
creditod  with  the  discovery  of  these  islands  in  1567,  though  it 
is  somewhat  doubtful  whether  he  was  actually  the  first  Euro- 
pean who  set  eyes  on  them.  In  anticipation  of  their  natural 
riches  he  named  them  Islas  de  Salomon.  The  opedition  sur- 
veyed the  soutbemr  portion  of  the  group,  and  namied  the  three 
hurge  islands  San  Cristoval,  Guadalcanal  and  Ysabd.  On  his 
return  to  Peru,  Mendafia  endeavoured  to  organize  another  ex- 
pedition to  odontze  the  islands,  but  it  was  not  before  June  1595 
that  he,  with  Pedro  Quiros  as  second  in  command,  was  able 
to  set  Mil  for  this  purpose.  The  Marquesas  and  Santa  Cruz 
islands  were  now  discovered;  but  on  one  of  the  latter,  after 
various  delays,  Mendafia  died,  and  the  expedition  collapsed. 
\  Even  the  position  of  the  Solomon  Islan<b  was  now  in  uncer- 
tainty, for  the  Spaniards,  fearing  leSt  they  should  lose  the  bene- 
fits expected  to  accrue  from  these  discoveries,  kq>t  secret  the 
narratives  of  Mendafia  and  Quiros.  The  Solomon  Islands  were 
thus  lost  sight  of  until,  in  1767,  Philip  Carteret  lighted  on  their 
eastern  shores  at  Gower  Island,  and  passed  to  the  north  of  the 
group,  without,  however,  recognizing  that  it  formed  part  of  the 
Spanish  discoveries.  In  1768  Louis  de  Bougainville  found  his 
way  thither.  He  discovered  the  three  northern  islands  (Buka, 
Bougainville  and  Choiaeul),  and  sailed  through  the  channel 
which  divides  the  two  last  and  bears  his  name.  In  1 769  a  French 
navigator,  M.  de  Surville,  was  the  first,  in  spite  of  the  hostility 
of  the  natives,  to  make  any  lengthened  stay  in  the  group.  He 
gave  some  of  the  islands  the  French  names  they  still  bear,* 
and  brought  home  some  <tetailed  information  concerning  them 
'miuch  he  called  Terre  dcs  Arsaddes  (Land  of  the  Assassins); 
but  their  identity  with  Mendafia's  Islas  de  Salomon  was  soon 
established  by  French  geographers.  In  1788  the  English  lieu- 
tenant Shortland  coasted  along  the  south  side  of  the  chain,  and, 
supposing  it  to  be  a  continuous  land,  named  it  New  Georgia; 
and  in  1793  Captain  Edward  Manning  sailed  through  the  strait 
which  separates  Ysabel  from  Choiseul  and  now  bears  his  name. 
In  the  same  year,  and  in  1793,  d'Entrecasteaux  surveyed 
portions  of  the  coast-line  of  the  large  islands.  Dumont  d'Ur^dUe 
in  1838  continued  the  survey. 

I  Traders  now  endeavoured  to  settle  in  the  islands,  and  mis- 
sionaries began  to  think  of  this  fresh  field  for  labour,  but  neither 
met  with  much  success,  and  little  was  heard  of  the  islanders 
save  accounts  of  murder  and  plunder.  In  1845  the  French 
Karist  Fathers  went  to  Isabel,  where  Mgr  Epaulle,  first  vicar- 
apostolic  of  Mdanesia,  was  killed  by  the  natives  soon  after 
landing,  Three  years  later  this  mission  had  to  be  abandoned; 
but  in  188  X  work  was  Again  resumed.  In  2856  John  Coleridge 
Pstteson,  afterwards  bishop  of  Melanesia,  had  paid  his  first 
visit  to  the  islands,  and  native  teachers  trained  at  the  Melanesian 
mission  college  subsequently  established  themselves  there. 
About  this  date  the  yacht  "  Wanderer  "  cruised  in  these  seas, 
bat  her  owner,  Mr  Benjamin  Boyd,  was  kidnapped  by  the 
nafivcfl  and  never  afterwards  heard  of.  In  1873  the  "  foreign- 
labour"  traffic  in  plantation  hands  for  Queensland  and  Fiji 
extended  its  baneful  influence  from  the  New  Hebrides  to  these 
fai*«'<«     In  1893  the  islands  Malaita,  Marovo,  Guadalcanar 

*■  He  called  Gower,  Inattendue;  Ulava.  Contrariet6:  and  named 
Port  Praslin,  the  harbour  at  the  north-west  of  Ysabel.. 
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and  San  Cristoval  with  their  sunVMmding  islets  were  annexed 
by  Great  Britain,  and  the  final  delimitation  of  German  and 
British  influence  in  the  archipeUgo  was  made  by  the  conven- 
tion of  the  X4th  of  November  1899. 

See  H.  B.  Guppy,  The  Solomon  Islands  (London,  1887),  where 
full  references  to  earlier  works  are  given;  C.  Ribbe,  Zvfei  Jwe  uitttr 
den  Kannibalen  der  Saiomon-Intdn  (Dresden,  1903). 

SOLOMON,  ODES  OF,  a  collection  of  4a  hymns,  probably 
dating  from  the  end  of  the  xst  century,  known  to  Uxe  early 
Christian  Church  (as  is  proved  by  the  quotations  and  comments 
in  the  3rd  (xntuxy  gnostic  book,  Pislis  Sophia^  and  a  short 
extract  in  the  Institutes  of  Lactantius).  They  were  recovered 
by  Dr  Rendd  Harris  in  1908  from  a  x6th-century  Syriac  manu-| 
script  (containing  also  the  Psalms  of  Solomon,  see  below)  in  his 
possession.  The  first,  second,  and  part  of  the  third  odes  are' 
missing,  but  the  first  has  been  restored  from  the  Pi^is  SopkiaJ 
Of  their  authorship  nothing  is  known,  "  Solomon "  being  a,' 
recognized  pseudonym.  WMlc  there  are  thoughts  and  expres-' 
sions  which  lend  themselves  to  gnostic  use,  there  is  nothing  ii^ 
the  odes  which  is  of  distinctively  gnostic  origin.  Many  of  them/ 
indeed,  are  unmistakably  Christian,  and  the  writer  of  the  Pistis] 
Sophia  seems  to  have  regarded  them  as  almost  if  not  quite' 
canonical,  a  fact  which  secures  at  latest  a  and-century  originj 
Dr  Harris  indeed  would  date  several  of  them  between  a.d.  7s 
and  xoo.  They  contain  few  traces  of  the  New  Testament,  and 
the  words  "  goapd  "  and  "  church  "  are  not  found.  Here  and 
there  a  Johaxmine  atmosphere  is  detected,  though  not  sufficiently 
to  justify  the  assumption  that  the  author  knew  the  writer 
of  the  Fourth  Goq[>el.  References  to  the  life  and  teaching 
of  Christ  are  rare,  though  the  Virgin  Birth  is  alluded  to  in 
Ode  19  La  a  passage  marked  by  legendary  embellishment,  and  the 
descent  into  Hades  is  spoken  of  in  quite  the  l^>ocTyphal  style  in 
Ode  43.  These  odes  are  probably  among  the  latest  in  the  book. 
There  are  no  dear  allusions  to  baptism  and  none  at  all  to  the 
eucharistic  celebration.  One  passage  speaks  of  ministers  (per- 
haps» deacons)  who  are  entrusted  with  the  water  of  life  to  hand 
to  others;  the  word  "  priest "  occurs  once,  at  the  banning 
of  Ode  20,  "  I  am  a  priest  of  (he  Lord,  and  to  Him  I  do  priestly 
service,  and  to  Him  I  offer  the  sacrifices  of  His  thought."  The 
odes,  which  are  perhaps  the  product  of  a  school  of  writers, 
and  were  origixially  written  in  Greek,  vary  in  execution  axid 
spiritual  tone,  but  are  generally  characterized  by  a  buoyant 
feeling  of  Christian  joy.  Hamack  considers  that  they  form  a 
Jewish  Grundsckriftf  with  a  number  of  Christian  interpolations; 
only  two  are  "  purely  Christian,"  while  several  "  colourless  ", 
ones  are  more  likely  Jewish.  He  finds  in  them  a  link  between 
the  piety  and  theology  of  the  Testaments  of  the  Twelve  Pairi- 
arcks  and  that  of  the  Johaxmine  gospel  and  epistles. 

See  J.  Rendel-  Harris,  The  Odes  and  Psalms  of  Solomon  (1909); 
An  Early  Christian  PsaUer  (xooq);  Joh.  Flemming  and  A.  Hamack, 
Ein  juaisek-chrisUiches  Psalmhncn  aus  dem  ersten  Jakrhunderi 
(Leipzig,  1910);  The  Times  (April  7,  1910);  W.  E.  Barnes,  in  Joum, 
of  TheM.  Studies,  xi.  6i<,  and  The  Expositor  (July  1910);  F.  Spitta, 
in  Zeitsehrift  fur  N.T.  Wissenschaft,  ».  193. 

SOLOMON.  PSAUIS  OF.  These  psalms,  eighteen  in  aU, 
enjoyed  but  small  consideration  in  the  early. Christian  Church; 
for  only  six  direct  references  to  them  are  foimd  in  early  CHiris* 
tian  literature,  though  in  the  Jewish  Church  they  must  have 
played  an  important  r6le;  for  they  were  used  in  the  worship 
of  the  i^nagogue. 

They  were  of  course  not  written  by  Solomon,  but  were  sub^ 
scquently  ascribed  to  him.  The  fact  that  they  do  not  con* 
tain  a  single  reference  to  Solomon  is  in  favour  of  their  having 
been  first  published  anonymously.  On  the  other  hand,  their 
author  (or  authors)  may  have  placed  over  them  the  superscrip- 
tion "  Psalms  of  Solomon  "  in  order  to  gain  currency  for  thi^ 
new  collection  und^  the  shelter  of  a  great  name  of  the  past. 

MSS.  AMD  Texts. — Before  the  publication  of  Swete's  second 
edition  and  the  edition  of  von  Gebhaixlt,  only  five  MSS.,  A,  H,  V,  M. 
P  (of  which  H  represents  the  Copenhagen  MS.)  were  known,  and 
these  were  utilized  to  the  full  in  the  splendid  edition  of  Ryle  and 
James  (4raX«io<  ZcXo^&rrot,  Psalms  of  the  Pharisees  commonly  called 
the  Psalms  of  Solomon,  the  Text  newly  revised  from  all  the  MSS., 
1891).  In  Swete's  edition  ^The  Old  Testament  in  Greek*  1894) 
_there  was  given  in  addition  to  the  above  a  collation  of  the  Vatican 
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MS.  R.  Finalljf  in  1895,  von  Gebhardt  ^bliafaed  from  five  MSS. 
hit  edition  entitled  i^oXiiot  ZoAofiwrre:.  Dit  Ptalmen  Sahmos  turn 
trstenmaU  mit  Benuttung  der  Atkoskanduknfkn  und  des  Cod. 
Casanatensis  keramsieKben.  The  five  MSS.  used  by  this  Uit 
editor  are  C,  H,  J.  L,  K,  of  which  C.  I.  L  are  exploited  for  the  first 
time  and  represent  respectively  the  MSS.  Casanatensis.  Iberiticus 
and  Laura- Kloster.  He  represents  the  affinities  of  the  MSS.  in 
the  following  table,  where  Z  stands  for  the  archetype: — 

Z 


k 


T 
J 


rt 


1 


I 
H 


^ 


Thus  H  is  the  only  MS.  common  to  this  edition  and  that  of  Ryle 
and  James:  .for  Gebhardt  regards  the  secondary  MSS.  V,  M,  P  as 
not  deserving  consideration.  Notwithstanding  there  is  a  much 
finer  critical  training  for  the  student  in  the  textual  discussions 
and  retroversions  in  the  latter  edition  than  in  the  former. 

Translations. — Wellhausen,  Die  Pkarisaer  und  die  Sadducder 
(1874),  131  sqq.  This  translation  is  unfortunately  based  on  the 
iditio  princeps  of  De  la  Ceida  published  in  1626.  Pick's  translation 
which  appeared  in  the  Presbyterian  Review  for  October  ^  1883, 
pp.  775-813.  is  based  on  the  same  text  and  is  imperfect  owing  to 
a  faulty  knowledge  of  English.  Ryle  and  James  (op.  eii.).  Kittel's 
translation  (Kautzsch,  Apokr.  u,  PsetuUp.  i.  1900,  U.  137  sqq.) 
was  made  from  von  Cebhardt's  text. 

The  Original  Language. — All  modem  scholars  are  practically 
agreed  that  the  Psalms  were  written  in  Hebrew.  It  is  unnecessary 
to  enter  into  this  question  here,  but  a  point  or  two  might  be 
mentioned  which  call  for  such  a  presupposition,  (i.)  First 
we  find  that,  after  the  manner  of  the  canonical  Psalms,  the 

musical  symbol  SUopaXna  (n^)    is  inserted  in  zvii.  31  and 

xviii.  xo,  a  fact  which  points  to  their  use  in  the  divine  worship 
in  the  synagogue  (ii)  Next  we  find  that  a  great  number 
of  passages  cannot  be  understood  unless  by  retroversion  into 
Hebrew,  when  the  source  of  the  error  becomes  tranq>areat. 
One  such  instance  occurs  in  ii.  29,  roQ  dtrctv  H^p  innpiri^opUuf 
Tou  SpiMomat  ^  Artpiq,.   Here  cZnty,  which  is  utterly  meaningless, 

-  v«V  a  corruptioD  of  vpS  or  TpnS  "  to  change,"   "  turn  " 

(Wellhausen).  Thus  we  arrive  at  the  sense  required,  "To 
turn  the  pride  of  th«  dragon  into  dishonour,  (iii.)  Finally, 
there  are  several  passages  where  the  text  exhibits  the  future 
tense,  when  it  ou^t  to  give  the  past  imperfect.  This  pheno- 
menon can  easily  be  explained  as  a  false  rendering  of  the 
Hebrew  imperfect.^ 

Date. — ^Ilie  date  can  be  determined  from  references  to  con- 
temporary events.  Thus  the  book  opens  with  the  alarms  of 
war  (i.  9,  viii.  i),  in  the  midst  of  a  period  of  great  prosperity 
(i  3,  4i  viii.  7),  but  the  prosperity  is  merely  material,  for  from 
the  king  to  the  vilest  of  his  subjects  they  are  altogether  sinful 
(xvii.  21,  32).  The  king,  moreover,  is  no  descendant  of  David, 
but  has  usurped  his  throne  (xvii.  6-8).  But  judgment  Is  at 
hand.  *'  A  mighty  striker  "  has  come  from  the  ends  of  the  earth 
(viii.  16),  who  when  the  princes  of  the  land  greeted  him  with 
words  of  wdcome  (viii.  18),  seised  the  dty  (viii.  21),  cast  down  its 
walls  (ii.  1),  polluted  its  altar  (iL  2),  put  its  princes  and  counsellors 
to  the  sword  (viii.  23),  and  carried  away  its  sons  and  daughters 
.captive  to  the  west  (viii.  24,  xvii.  14).  But  the  dragon  who  con- 
quered Jerusalem  (iL  39),  and  thought  himself  to  be  more 
than  man  (ii.  32,  33),  at  last  meets  with  shameful  death  on  the 
shores  of  Egypt  (iL  30,  31). 

The  above  allusions  are  easy  to  interpret.  The  tisurping 
kings  who  are  not  descended  from  David  are  the  Maccabesns. 
The  "  mighty  striker  "  is  Pompey.  The  princes  who  welcomed 
his  approach  are  Aristobulus  IL  and  Hyrcanus  H.  Pompey 
carried  off  princes  and  people  to  the  west,  and  finally  perished 
on  the  coast  of  Egypt  in  48  B.a  Thus  Ps.  ii.  waa  written 
soon  after  48  B.C,  while  Ps.  L,  viii.,  xvii.  fall  between  63  and 
48  B.C.,  for  they  presuppose  Pompey's  capture  of  Jerusalem, 
but  show  no  knowledge  of  his  death.    Ps.  v.,  viL,  ix.,  zili.,  xv. 

*  in  addition  to  Ryle  and  Jamet,  Introd.  pp.  IxxviL-lxxxvii., 
see  Pedes,  "  Die  ErkUning  der  Psalm.  Sal."  {Qnental.  UlUraluneit., 
190a,  V.  7-10). 


belong  apparently  to  the  same  period,  but  hr.  and  xn.  to  aa 
earlier  one.  On  the  whole  Ryle  and  James  are  right  in  iMignmg 
70-40  B.C  as  the  limits  within  which  the  psalms  wen  written. 

Authorship,— 'Tbt  autliors  were  Pharisees.  They  divide 
their  countrymen  into  two  dsfi  "  the  righteous  "  (ii.  38-39» 
iii-  3'Sf  7. 8).  and  "  the  sinners  "  (u.  38,  iii.  13,  iv.  9) ; "  the  sainU  " 
(ilL  10)  and  "  the  transgresson  "  (iv.  xx).  The  former  are  the 
Pharisees;  the  latter  the  Sadducees.  The  authors  protest 
against  the  Asmonaean  (>.e.  the  Maccabees)  for  usurping  the 
throne  of  David  and  laying  violent  hands  on  the  hi|^  priest- 
hood (xvii.  s.  6.  8),  and  proclaim  the  coming  of  the  Messiah,  the 
true  son  of  David  (xviL  23-25),  who  b  to  set  all  things  right  and 
establish  the  supremacy  of  IsraeL  The  Messiah  is  to  be  pure 
from  sin  (xviL  41),  purge  Jerusalem  from  the  defilement  of 
sinners  and  of  the  Gentiles  (xvii.  29,  30,  36),  destroy  the  hostile 
nations  and  extend  his  ri^teous  rule  over  aU  the  rcmaxning 
peoples  of  the  earth  (xvii.  27,  31,  ^2^  34,  38).* 

Ps.  xvii.,  xviii.  and  L-xvi.  can  hardly  be  assigned  to  the  aaaie 

authors.    The  hopes  of  the  Messiah  are  confined  to  the  forxncr, 

and  a  somewhat  different  eschatology  underlies  the  two  works  (see 

Charles.  EuhaUdogy:  Hebrew,  Jewish  and  Christian,  220-21  $)• 

In  addition  to  the  literature  mentioned  above,  also  in  Ryle  and 
James's  editbn  and  SchQrcr,  Gesch.  des  jUd.  Vdkes,  yd  ecL,  iiL 
150  sqq,  see  Ency.  Bib.  i.  241-345.  (R.  H.  C.) 

SOLON  (7th  and  6th  century  B.C.),  Athenian  statesman,  the  son 
of  Execestides  of  the  famfly  of  Cbdrus,  was  bom  about  638  B.C. 
The  prodigality  of  his  father  made  it  necessary  for  Sdkm  to 
maintain  himsdf  by  trade,  eyecially  abroad.    In  his  srouth 
he  became  well  known  as  the  author  of  amatocy  poems'  and 
later  of  patriotic  and  didactic  verse.   Hence  his  indusion  amoog 
the  Seven  Sages.   Solon's  first  public  service  was  the  recovery  ol 
Salamis  from  the  Megarians.    A  law  had  been  passed  torhirlHing 
any  reference  to  the  loss  of  the  island;  Solon  solved  the  difficulty 
by  feigning  madness,  and  reciting  an  inflammatory  poem  in 
the  agora.    It  appears  that  Solon  was  appointed  to  recover  the 
"  fair  island  "  and  that  he  succeeded  in  expelling  the  Megarians. 
Sparta  finally  arbitrated  in  favour  of  the  Athenians  (c.   596), 
who  ascribed  their  success  to  Solon.    About  a  year  later  be 
seems  to  have  moved  a  decree  before  the  Amphictyons  dedazing 
war  on  Cirrha.    At  this  period  the  distress  in  Attica  and  the 
accumulating  discontent  of  the  poorer  classes,  for  whom  Draco's 
code  had  proved  inadequate,  reached  its  height.    Soloa  was 
summoned  by  aU  classes  unanimously  to  discover  a  renaedy; 
under  the  legal  title  of  Archon,  he  received  unlimited  powers 
which  he  exercised  in  economic  and  constitutional  icJoims 
(see  below).    From  various  sources  we  learn  that  these  reforms 
met  with  considerable  opposition,  to  escape  from  whidi  Solon 
left  Athens  for  ten  years.    After  visiting  Egypt,  he  wtnt   to 
Cyprus,  where  Philocyprus,  king  of  Aepea,  received  him  with 
honour.    Herodotus  (v.  113)  says  that  Philocyprus,  on  the  ad- 
vice of  Solon,  built  himself  a  new  town  called,  after  his  guesi« 
Soli.    The  story  that  Solon  visited  Croesus  in  Lydia,  and  made 
to  him  the  famous  remark — "  Call  no  man  happy  till  he  is  dead  '* 
— is  unfortunately  discredited  by  the  fact  that  Croesus  seems 
to  have  become  king  nearly  thirty  years  after  Sok>n's  legis- 
lation, whereas  the  story  must  be  diated  within  ten  years  of  it. 
Subsequently  Solon  returned  to  Athens,  to  find  ciidl  strife  re- 
newed, and  shortly  afterwards  his  friend  (perhaps  his  relative) 
Peisistratus  made  himself  tyrant.    About  558  b.c.  Solon  died, 
and,  according  to  the  story  in  Diogenes  LaCrtius  i.  63  (but 
Plutarch's  Soion,  32),  his  ashes  were  scattered  round  the 
of  Salamis.    If  the  story  is  true,  it  shows  that  he  was  regarded 
as  the  oecist  of  Salamis. 

Reforms. — ^The  date  of  Solon's  archonship  has  been  ttsually 
fixed  at  594  B.C.  (Ol  46.  3),  a  date  given  by  Diog.  LaCrt.  (i.  63) 
on  the  evidence  of  the  Rhodian  Sosicrates  (fl.  300-128  b.Cl; 
see  Clinton,  Past.  HeU.  ii.  298,  and  Busc4t,  3|m1  ed.,  ii.  259). 
The  date  594  is  confirmed  by  statements  in  the  Aristotdian  Om* 
stitution  of  Athens  (ch.  14).    For  various  reasons,  the  dates  S9a, 

'The  conception  of  the  Messiah  is  vigorous,  but  the  iafloence 
of  such  a  conception  was  hurtful ;   for  by  connecting  the  M* 
with  the  popular  aspirations  of  the  nation,  the  former  were  1 
ized  and  the  way  prepared  for  the  ultimate  destruction  off 
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S9I  and  even  590  have  been  suggested  by  various  historians  (for 
the  importance  of  this  question  see  the  concluding  paragraph 
of  this  article).  The  historical  evidence  for  the  Solonian 
reforms  has  always  been  unsatisfactory.  There  is  strong  reason 
to  conclude  that  in  the  5th  and  4th  centuries  there  was  no 
general  tradition  as  to  details.  In  settling  diff^enccs  there  is  no 
appeal  to  tradition,  and  this  though  there  occur  radical  and 
insoluble  contradictions.  Thus  the  Constitution  of  Athens 
(ch.  vL)  says  that  the  Seisachtheia  ("  shaking  off  of  burdens  ") 
consisted  in  a  cancelling  of  all  debts  public  and  private,  whereas 
Androtion,  an  dder  contemporary,  denies  this  spedficslly,  and 
says  that  it  consisted  in  the  reduction  of  the  rate  of  interest 
and  the  debasement  of  the  coinage.  The  Constiiutum  (ch.  x.) 
denies  the  existence  of  any  connexion  between  the  coinage  reform 
and  the  relief  of  debtors.  The  absence  of  tradition  is  further 
confirmed  by  the  fact  that  the  Constitution  always  appeals  for 
oonoboration  to  Solon's  Poems.  Of  the  Laws  it  is  probable 
that  in  the  4th  cmtury,  though  some  dealing  with  agrarian 
distress  were  in  existence,  those  embodying  the  Seisachtheia 
were  not,  and  few  if  any  of  the  purely  constitutional  laws  re- 
mained. The  main  source  of  the  accotmt  in  the  Constitution 
is,  therefore,  the  Poems  of  Solon,  itom  which  numerous  quota- 
tions are  made  (see  chs.  5-13). 

The  reforms  of  Solon  may  be  divided  under  three  heads 
— economic,  constitutional  and  miscellaneous.  They  were 
necessary  owing  mainly  to  the  tyrannical  attitude  of  the  rich 
to  the  poorer  classes.  Of  these  many  had  become  slaves  in 
lieu  of  payment  of  rent  and  loans,  and  thus  the  land  had  fallen 
gradually  into  the  hands  of  the  capitalists.  It  was  necessary 
to  readjust  the  economic  balance  and  to  provide  against  the 
evil  of  axtttocratic  and  capitalist  predominance. 

A.  EcoHowuc  Reforms, — ^Solon's  economic  reforms  consisted  of 
the  Seisachtheia  and  certain  commercial  laws  {e.g.  prevention  of 
export  trade  except  in  olive  oil,  Plut.  Sol.  34).  Among  all  the 
problenM  connected  with  the  Seisachtheia,  it  u  clear  (i)  that  Solon 
aboltsbed  the  old  Attic  law  of  debt  which  permitted  loans  on  the 
security  of  the  debtor's  person;  (2)  that  ne  restored  to  freedom 
those  who  had  been  enslaved  for  debt ;  (3)  that  he  refused  the  de- 
naad  for  the  division  of  the  land  (t^i  ipoiurttAt).  As  to  the  can- 
celliDg  of  all  debts  (xptO^  Awmew*)  there  is  some  controversy; 
Gilbert  and  Busolt  maintain  that  all  debts  were  cancelled;  strong 
reasons,  may  however,  be  advanced  against  it.  It  is  possible  that 
the  statement  in  the  Constitution  is  a  hypothesis  to  explain  the 
rest(»ation  of  the  slaves  to  freedom.  Further,  Solon  seems  to 
have  fvi[(ulated  the  accumulation  of  land  (cf.  in  Rome  the  lepslation 
of  Ttbenus  Gracchus)  and  the  rate  of  interest ;  and  to  have  simpli6ed 
commerce  by  replacing  the  Pheidonian  standard  by  the  Euboic, 
which  was  in  use  among  the  Ionian  traders,  in  commerce  with  whom 
be  foresaw  that  prosperity  lay.  It  is  impossible  here  to  enter  into 
the  details  of  the  controversy  in  connexion  with  Solon's  land  reforms; 
it  most  suffice  to  give  the  bare  outlines  of  the  dispute.  There  is 
no  question. that  (l)  the  distresMd  class  whom  Solon  sought  to  re- 
lieve were  the  Hektemors,  and  that  (3)  the  achievement  on  which 
be  prided  himself  was  the  removal  of  the  ^  or  stones  which  were 
seen  everywhere  in  Attica,  and  were  symbolic  of  the  slavery  of  the 
soiL  Almost  all  writers  say  that  these  6poi  were  mortgage-pillars: 
that  they  were  originally  boundary  stones  and  that  when  land  was 
mortgaged  the  terms  of  the  agreement  wore  carved  on  the  stones, 
as  evidence.  Now  firstly,  though  such  mnrtgacc-pillars  existed  in 
the  time  of  Demosthenes,  none  are  found  earlier  than  the  year 
400  S.C.,  nor  is  there  any  reference  before  that  year  to  this  special 
tense  of  the  word.  If  then  these  stones  which  Solon  removed 
were  mortgage-pillars,  it  is  strange  that  none  should  have  been  found 
till  two  hundred  years  later.  Secondly,  It  is  highly  improbable 
that  the  terms  on  which  land  was  then  cultivated  admitted  of 
mortganng  at  all.  The  Hektemors,  who,  according  to  the  Constitu- 
tion, paid  the  sixth  part  of  their  produce  as  rent,*  were  not  free- 
holders but  tenants,  and  therefore,  could  not  mortgage  their  land 
at  all.  From  this  it  fdlows  that  when  Solon  said  he  had  "  re- 
moved the  stones  "  he  referred  to  the  fatal  accumulation  of  land  by 
landowners.  The  tenants  failed  to  pay  rent,  were  enslaved,  and  the 
"  boandary  stone  "  of  the  landowner  was  moved  forward  to  include 
their  land.  Thus  the  removal  of  the  J^o»  was  a  measure  against 
the  accumulation  of  land  in  the  form  of  enclosures  (r«^in9),and 
fits  in  with  the  statement  at  the  end  of  chapter  iv.  of  the  Constitution, 

>  Others  say  they  were:  (i)  labourers  who  received  one-sixth  of 
the  produce  as  wages;  (2)  tenants  who  paid  five-sixths  as  rent  and 
kept  one  sixth,  or  (3)  tenants  who  paid  one-sixth  as  rent  and  kept 
fiv«-sixtha  As  to  C3)  it  >•  *a*id  such  tenants  could  not  have  been 
in  real  distms,  and  as  co  (1)  and  (2)  it  is  said  that  such  a  position 
woaU  havt  meant  starvation  from  the  first. 


"  the  land  was  in  the  hands  of  a  few.*'  It  should  be  noted  (x)  that 
from  this  releasing  of  the  land  it  follows  that  Solon's  law  against 
lending  on  the  security  of  the  person  must  have  been  retrospective 
(>.«.  in  order  to  provids  a  sufficient  number  of  freeholders  lor  the 
land  released) ;  and  (3)  that  it  is  one  of  the  most  remarkaUe  facts 
in  Athenian  economic  historv  that  when  at  the  end  of  the  Pelopon- 
nesian  War  a  proposal  was  Drought  forward  to  limit  the  franchise 
to  freeholders,  it  was  found  that  only  five  thousand  failed  to  satisfy 
this  requirement. 

B.  Constitutional  R^orms. — It  b  on  this  part  of  his  work  that 
Solon's  daim  to  be  considered  a  great  statesman  is  founded.  By 
his  new  constitution  he  laid  the  foundations  of  the  Atlwnian 
democracy  and  |>aved  the  way  for  its  later  developmenta  It 
should  be  noted  in  the  first  place  that  the  following  account  is 
written  on  the  assumption  that  the  Draconian  constitution  de- 
scribed in  chapter  iv.  01  the  Constitution  of  Athens  had  never  existed 

SKe  Draco).  In  some  respects  that  alleged  constitution  Is  more 
emocratic  than  Solon's.  Tois,  coupled  with  the  fact  that  Sobn  ia 
always  spoken  of  as  the  founder  of  democracy,  is  one  of  the  strongest 
reasons  for  rejecting  the  Draconian  constitution.  It  will  be  seen 
that  Solon's  state  was  by  no  means  a  perfected  democracy,  but 
was  in  some  respects  rather  a  moderate  oligarchy  in  which  political 
privilege  was  naduated  by  possession  of  land.  To  Solon  are  gener- 
ally ascribed  the  four  classes— Pentacosiomedimni,  Hippeis,  Zeugitae 
and  Thetes.  Of  these  the  first  consisted  of  those  whose  land  pro- 
duced as  many  measures  (medimni)  of  com  and  as  many  measures 
(melretae)  of  oil  and  wine  as  together  amounted  to  500  measures. 
The  Hippds  (the  horsemen,  ue.  those  who  could  provide  a  war- 
horse  for  the  service  of  the  state)  were  rated  at  over  ^00  and  under 
500  medimni;  the  third  class  (those  who  tilled  their  land  with  a 
yoke  of  oxen)  at  aoo  medimni  and  the  Thetes  bdow  aoo  roedimnL 
The  Zeugites  probably  served  as  heavy-armed  soldiers,  and  the 
Thetes  were  tne  sailora  of  the  state.  It  is  likely  that  the  Zeu^tes 
were  mainly  Hekteroon  fsee  above)  whom  Solon  converted  into 
freeholders.  Whether  Solon  invented  these  dasses  is  uncertain* 
but  it  seems  clear  that  he  first  put  them  into  definite  rriation 
with  the  political  organism.  The  Thetes  (who  included  probably 
the  servants  of  the  E^patridae,  now  secured  as  freemen),  tne  fisher- 
men of  the  Paralia  (or  sca<oast),  and  the  artisans  (cerameis)  of 
Athens)  for  the  first  tune  received  political  existence  by  their  admis- 
sion to  the  sovereign  assembly  of  the  Ecdesia  (g.v.).  Of  these  classes 
the  first  alone  retained  the  right  of  holding  the  offices  of  archon 
and  treasurer;  other  offices  were,  however,  opened  to  the  second 
and  third  classes  (sc.  the  Poletae,  the  Eleven  and  the  Colacretae; 
see  Cleisthbnbs  [I.]  footnote).  It  is  of  the  utmost  importance 
to  observe  that  the  office  of  Strate^us  (q.v.)  b  not  mentioned  ia 
connexion  with  Solon's  reform.  It  is  often  said  that  Solon  used 
his  classification  as  the  basis  of  a  sliding  scale  of  taxation.  Against 
this,  it  b  known  that  Pcbistratus,  whose  faction  was  essentially 
the  poorer  classes,  established  a  uniform  5  %  tax,  and  it  b  highly 
unlikely  that  he  would  have  reversed  an  existing  arrangement 
which  was  partkulariy  favourable  to  his  friends.  The  admission 
of  the  Thetes  to  the  Ecclesia  was  an  important  step  in  the  direction 
of  democracy  (for  the  powere  which  Solon  nve  to  the  Ecclesia, 
see  Ecclbsia).  But  the  greatest  reform  of  Solon  was  undoubtedly 
the  institution  of  the  Heliaea  for  courts  of  justkx).  The  jury 
were  appointed  by  lot  from  all  tne  citizens  (including  the  Thetes;, 
and  thus  the  same  people  elected  the  magistrates  in  the  Ecclesb 
and  subsequently  tned  them  in  the  Heliaea.  Hence  Solon  trans- 
ferred the  sovereign  power  from  the  areopagus  and  the  magistrates 
to  the  citizens  as  a  whole.  Further,  as  the  arehons,  at  the  expiry 
of  their  year  of  office,  passed  into  the  areopagus,  the  people  exer- 
cised control  over  the  personnel  of  that  body  also  (see  Areopagus). 
In  spite  of  the  allesed  Draconian  constitution,  alluded  to  above,  it 
b  still  very  generally  held  that  Solon  invented  the  BoulC  or  Council 
of  Four  Hundred,  one  hundred  from  each  of  the  old  tribes.  The 
importance  of  this  body  as  an  advisory  committee  of  the  Ecclesia, 
and  the  functions  of  the  Prytaneis  are  explained  under  BouLft. 
It  is  sufficient  here  to  point  out  that,  according  to  Plutareh's  Solon 
(ch.  19)  the  state  henceforth  rested  on  two  councils  "  as  on  anchors." 
and  that  the  large  powera  exercised  by  the  Cleisthenean  Boule 
were  not  exercised  by  the  Solonbn.  From  this,  and  the  articles 
Areopa'cus.  BouLfi,  EccLESfkA  and  Greek  Law,  it  will  be  seen  that 
Solon  contrived  an  absolutely  organic  constitution  of  a  "  mixed  '* 
typie,  whkh  had  in  it  the  seeds  of  the  great  democratic  growth 
which  reached  its  maturity  under  Pericles.  It  should  be  added 
here,  in  reference  to  the  election  of  magistrates  under  Solon's  con- 
stitution, that  there  is  discrepancy  between  the  Politics  and  the 
Constitution;  the  latter  says  tnat  Solon  gave  to  the  Thetes  nothing 
but  a  share  in  the  Ecclesia  and  the  courts  of  justice,  and  that  the 
magistrates  were  elected  by  a  combination  of  selection  and  lot 
(RXqpJrrot  ht  rpoxpirwr),  whereas  the  Politics  says  that  Solon  gave 
them  only  the  power  to  elect  the  magistrates  and  tiy  them  at  the 
end  of  their  year.  It  seems  likely  for  other  reasons  that  the  former 
scheme  should  be  assigned  to  the  yeare  sfter  Marathon,  and,  there* 
fore,  that  the  account  in  the  Politics  b  correct  (but  see  Archon). 

C.  Miscellaneous. — The  miscellaneous  laws  of  Solon  are  inter- 
esting primarily  as  throwing  light  upon  the  social  condition  01 
Athens  at  the  uroe  (see  Evelyn  Abbot,  History  of  Greece,  I.  xiiL  i  IB)- 
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In  the  matter  of  trade' it  has  been' aaid  that  he  favoured  one 
export  only,  that  of  olive  oil,  in  which  Athena  was  peculiarly 
rich;  further  he  encoura^^ed  the  settlement  of  aliens  (meforet) 
engaged  in  commerce,  and  compelled  fathers  to  teach  their  sons 
a  useful  trade  under  penalty  of  losing  all  right  to  support  in  old 
age.  The  influence  oi  women  Solon  re^rded  as  most  pernicious. 
(Wealthy  wives  he  forbade;  no  bride  might  bring  more  than  three 
changes  of  raiment  and  a  little  light  furniture  to  the  house;  all 
brothels  and  gymnasia  were  put  under  stringent  state-control 
(see  Prostitution).  Solon  also  regulated  intestate  succession, 
the  marriage  of  heiresses,  adoption,  the  use  and  sinking  of  wells, 
bee-farming,  the  planting  of  olives  and  figs,  the  cutting  down  of 
^dive  trees,  the  calendar.  -  Further,  he  ordained  that  each  citiaen 
must  show  how  he  obtained  his  living  (Herod:  iL  177)  and  must, 
under  penalty  of  losing  the  franchise,  adhere  to  one  or  other  party 
in  a  sedition  (for  these  laws  isee  Plutarch's  Salon,  chs.  20-24). 
1^  The  laws  were  inscribed  on  Kyrheis  or  tablets  framed  m  wood 
which  could  be  swui^  round  (hence  also  called  axcnes).  The  boulS 
as  a  body  swore  to  observe  the  laws,  and  each  archon  undertook 
to  set  up  a  life-size  golden  statue  at  Delphi  if  he  should  be  convicted 
of  transgressing  them. 

; '  Solon  appears  to  have  supplemented  his  enactments  by  a  law 
that  they  should  remain  in  force  for  one  hundred  years,  and  accord- 
ing to  another  account  that  his  laws,  though  not  the  best,  should 
stand  unchanged  for  ten  years  (Plut.  Salon,  25;  Herod,  i.  29). 
Yet  according  to  the  Constitution  ef  Athens  (chs.  I1-13)  (without 
which  the  penod  from  Solon  to  Peisistratus  was  a -blank),  when  Solon 
went  abroad  in  593(?)  the  city  was  disturbed,  and  in  the  fifth  year 
dissension  became  so  acute  that  no  archon  was  elected  (for  the 
chronological  problem,  see  J.  £.  Sandys,  Constitution  of  Athens, 
ch.  13,  note) ;  again  four  years  later  the  same  anankia  (i.e.  no  archon 
elected)  occurred.  Then  four  veare  later  the  archon  Damanas 
(s82  ?y  continued  in  oflke  illesafly  for  two  years  and  two  months. 
The  omce  of  the  archon  was  then  put  into  commission  of  ten:  five 
from  the  Eupatrids,  three  from  the  Agroeci  and  two  from  the  Demi- 
uigi,  and  for  twenty  Vears  the  state  was  in  a  condition  of  strife. 
Thus  we  see  that  twelve  years  of  strife  (owing  to  Solon's  financial 
reforms)  ended  in  the  reversal  of  Solon  s  classification  by  assess- 
ment. We  are,  therefore,  driven  to  conclude  that  the  practical 
value  of  his  laws  was  due  to  the  strong  and  enlightened  govern- 
ment of  Peisistratus  whose  tyranny  put  an  end  to  the  quarrels 
between  the  Shore,  the  Upland,  and  the  Plain,  and  the  stasis  of  rich 
and  poor. 

•  See  editions  with  notes  of  ConstiiuiioH  ef  Athens  (q.v.) ;  histories 
of  Greece  later  than  1891  (e.g.  Busolt,  &c.). .  See  also  Gilliard, 
Qudques  riformes  de  Solon  (1907) ;  Cavaignac,  in  Revue  de  Pkilol., 
1908.  .  All  works  anterior  to  the  publication  of  the  Constitution 
are  so  far  out  of  date,  but  reference  should  be  made  to  the  work 
ofGrote.  (J.M.M.) 

SOLSTICE  CLat.  sctstUium^  from  sol^  sun,  and  ststere^  to  stand 
still),  in  astronomy  either  of  the  two  points  at  which  the  sun 
reaches  its  greatest  declination  north  or  south.  Each  solstice 
is  upon  the  ecliptic  midway  between  the  equinoxes,  and  there- 
fore 90^  from  each.  The  term  is  also  applied  to  the  moment 
at  which  the  sun  reaches  the  point  thus  defined. 

SOLUNTUM  (Gr.  SoX6cis  or  l^oKam),  an  andent  town  of 
Sicily,  one  of  the  three  chief  Phoenician  settledents  in  the  island, 
situated  on  the  north  coast,  10  m.  E.  of  Panormus  (Palermo), 
600  ft.  above  sea-level,  on  the  S.E.  side  of  Monte  Catalfano 
(1225  ft.),  in  a  naturaUy  strong  situation,  and  commanding  a 
fine  view.  The  date  of  its  first  occupation  is,  like  that  of  Panor- 
mus, unknown.  It  continued  to  be  a  Carthaginian  possession 
almost  uninterruptedly  until  the  First  Punic  War,  when,  after 
the  fall  of  Panormus,  it  opened  its  gates  to  the  Romans.  In  the 
Roman  period  it  seems  to  have  been  of  no  great  importance; 
an  inscription,  erected  by  the  citizens  in  honour  of  Fulvia  Plau- 
tilla,  the  wife  of  Caracalla,  was  found  there  in  1857.  It  was 
perhaps  destroyed  by  the  Saracens  and  is  now  entirely  deserted. 
Excavations  have  brought  to  light  con»derable  remains  of  the 
ancient  town,  belonging  entirely  to  the  Roman  period,  and  a 
good  deal  still  remains  unexplored.  An  archaic  oriental  Artemis 
sitting  between  a  lion  and  a  panther,  found  here,  is  in  the  museum 
at  Palermo,  with  other  antiquities  from  this  site.  With  the 
reception  of  the  winding  road  by  which  the  town  was  approached 
on  the  south,  the  streets,  despite  the  unevenness  of  the  ground, 
which  in  places  is  so  steep  that  steps  have  to  be  introduced,  are 
laid  out  regularly,  running  from  east  to  west  and  from  north 
to  south,  and  intersecting  at  right  angles.  They  are  as  a  rule 
paved  with  slabs  of  stone.  The  houses  were  constructed  of 
rough  walling,  which  was  afterwards  plastered  over;  the  natural 
lock  IS  often  used  for  the  lower  part  of  the  walls.  One  of 
thc_  largest  of  tliem«  with  a  peristyle,  is  cuirrntly,  though 


wrongly,  called  the  Gymnasum.'  Near  the  top  of  the  town  are 
some  dstems  cut  in  the  rock,  and  at  the  summit  b  a  larger 
house  than  usual,  with  mosaic  pavonenta  and  paintings  on 
its  walls.  CT.As.) 

SOLUTION  (from  Lat.  jio/wre,  to  bosenf  dissolve).    Wlicn  a 
solid  such  as  salt  or  sugar  dissolves  in  contact  with  water  to 
form  a  uniform  substance  from  which  the  components  may  be 
regained  by  evaporation  the  substance  is  called  a  aolutioii. 
Gases  too  dissolve  in  li()uids,  whfle  mixtures  of  various  liquids 
show  similar  properties..  Certain  solids  also  consist  of  two  or 
more  components  which  are  united  so  as  to  show  similar  effects. 
All  these  cases  of  solution  are  to  be  distinguished  from  chaoical 
compounds  on  the  one  hand,  and  from  simple  mixtures  on  the 
other.    When  a  substance  contains  its  components  m  defimite 
proportions  which  can  only  change,  if  at  all,  by  sudden  steps,  it 
may  be  dassed  as  a  chemical  compoimd.    When  the  rdative 
quantities  of  the  components  can  vary  oontinuousty  within 
certain  limits,  the  substance  is  either  a  solution  or  a  mixture. 
The  distinction  betwem  these  two  classes  is  not  diarp;  though 
when  the  properties  of  the  resultant  are  sensibly  the  sum  off 
those  of  the  pure  components,  as  is  nearly  the  case  for  a  consplcx 
gas  such  as  air,  it  is  usual  to  class  it  as  a  mixture.    When  the 
properties  of  the  resultant  substance  are  different  from  those 
of  the  components  and  it  is  not  a  chemical  compound  we  define 
it  as  a  solution. 

Historical. — ^Solutions  were  not  distinguished  from  definite 
chemical  compounds  till  John  Dalton  discovered  the  laws  of 
definite  and  multiple  proportions,  but  many  eariier  observations 
on  the  solubility  of  solids  in  water  and  the  density  of  the  restiltln^ 
solutions  had  been  made.  As  early  as  1788  Sir  Charles  Blagden 
(i  749-1820)  made  measurements  of  the  Iresdng  points  of  salt 
solutions,  and  showed  that  the  depression  of  freezing  point  was 
roughly  proportional  to  the  amount  of  salt  dissolved.  About 
1850  Thomas  Graham  published  his  famous  experiments  on 
diffusion,  both  with  and  without  a  separating  meml»ane.  In 
1867  botanical  investigations  by  M.  Tiaube,  and  in  1877  others 
by  W.  Pfeffer,  made  known  the  phenomena  of  the  osmotic 
pressure  which  is  set  up  by  the  passage  of  solvent  throush  a 
membrane  impermeable  to  the  dissolved  substance  or  sdluteJ 
The  importance  of  these  experiments  from  the  physical  pcMnt 
of  view  was  recognized  by  J.  H.  van't  Hoff  in  1885,  who  showed 
that  Pfeffer's  results  indicated  that  osmotic  pressure  of  a  dflute 
solution  conformed  to  the  well-known  laws  of  gas  pressure 
and  had  the  same  absolute  value  as  the  same  number  of  nx)le- 
cules  would  exert  as  a  gas  filling  a  space  equal  to  the  value  of 
the  solvent.  The  conception  of  a  semi-permeable>  membrane^ 
permeable  to  the  solvent  only,  was  used  by  van't  Hoff  as  a 
means  of  applying  the  principles  of  thermodynamics  to  the 
theory  of  solution. 

Another  method  of  applying  the  same  principles  is  doe  to 
J.  Willard  Gibbs,  who  considered  the  whole  problem  of  physical 
and  chemical  equilibrium  in  papers  published  in  1877,  though 
the  application  of  his  principles  only  began  to  make  extensive 
progress  about  twenty  years  after  the  publication  of  his  purely 
theoretical  investigations.  The  phenomena  of  solution  and  of 
vapour  pressure  constitute  cases  of  equilibrium,  and  oonfonn 
to  the  laws  deduced  by  Gibbs,  which  thus  yield  a  valuable 
method  of  investigating  and  classifying  the  equilibria  of 
solutions. 

Solubility, — Some  pairs  of  liquids  are  soluble  in. each  other 
in  all  proportions,  but,  in  generd,  when  dealing  with  stJutions 
of  solids  or  gases  in  liquids,  a  defiinite  limit  is  reached  to  the 
amount  which  will  go  into  solution  when  the  liquid  is  in  contact 
with  excess  of  the  solid  or  gas.  This  limit  depends  on  the  nature 
of  the  two  components,  on  the  temperature  and  on  the  pressure. 
When  the  h'mit  is  reached  the  solution  is  said  to  be  saturated, 
and  the  system  is  in  equilibrium.  If  the  sc^ution  of  a  solid 
more  soluble  when  hot  be  cooled  below  the  saturaticm  point. 
the  whole  of  the  solid  sometimes  remains  in  solution.  The 
liquid  is  then  said  to  be  supersaturated.  But  hert  the  oonditions 
are  different  owing  to  the  absence  of  solid.  If  a  crystal  of  the 
solid  be  added,  the  coAditioD  of  supetsaturstion  is  dettrogred. 
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and  tlie  OTdlnary  equilibriam  of  saturation  is  reached  by  predpi« 
uUoa  of  solid  from  solution. 

TI1C  quantity  of  substance,  or  solute,  which  a  given  quantity  of 
liquid  or  solvent  will  dissolve  in  presence  of  excess  of  the  solute 
meaaorcs  the  solubility  of  the  solute  in  the  given  solvent  in  the 
condition*  of  temiperature  and  pressure.  The  solubilities  of  solids 
may  be  expressed  in  terms  of  the  mass  of  solute  which  will  dissolve 
in  100  grammes  of  water. 

The  following  may  be  taken  as  examples >— 


Solute. 

Chemical 
Constitution 
of  the  Solid. 

Solubility 

at  0*  C. 

at  20*  C. 

at  ioo*C. 

Sodium  chlonde     . 
Potassium  nitrate  . 
Barium  chloride     . 
Copper  sulphate 
Calctum  carbonate 
Stiver  nitrate    .     . 

NaCl 

KNOi 

DaCl. 

CuSOi 

CaCOs 

AgNOs 

35-7 
«3-3 
309 

o>ooi8 

I21'9 

'     36-0 
31-2 

35-7 

22*0 
227J 

(at  i9'-5 

39-8 

111 

73-5    ^ 
o*ooi8| 
iili*o 
(at  1 10*) 

When  dealing  with  gases  it  is  usually  more  convenient  to  express 
the  solubility  as  the  ratio  of  the  volume  ol  the  gas  absorbed  to  the 
volume  of  the  absorbing  liquid.  For  gases  such  as  oxygen  and 
nitrogen  dissolved  in  water  the  solubility  as  thus  defined  is  inde- 
pmdent  of  the  pressure,  or  the  mass  of  gas  dissolved  is  propor- 
tional to  the  pressure.  This  relation  does  not  hold  for  very  soluble 
gaises,  such  as  ammonia,  at  low  temoeratures.  As  a  general  rule 
gases  are  less  soluble  at  high  than  at  low  temperatures — unlike  the 
majority  of  solids.  Thus  oxygen,  4*89  volumes  of  which  dissolve 
at  atmospheric  pressure  in  1  volume  of  water  at  o*  C.  only  dissolves 
to  the  extent  of  3- 10  volumes  at  20*  and  i  •  70  volumes  at  100*. 

Cans*  of  SdubilUy. — ^At  the  outset  of  the  subject  we  are  met 
by  a  fundamental  problem,  to  which  no  complete  answer  can 
be  given:  Why  do  certain  substances-  dissolve  in  certain  other 
substances  and  not  in  different  substances?  Why  are  some 
pairs  of  liquids  misdble  in  each  other  in  all  proportions,  while 
other  pairs  do  not  mix  at  all,  or  only  to  a  limited  extent?  No 
satisf^tory  correlation  of  solubility  with  chemical  or  other 
properties  has  been  made.  It  is  possible  to  state  the  conditions 
of  solubility  in  terms  of  the  theory  of  available  energy,  but  the 
result  comes  to  little  more  than  a  re-statement  of  the  problem 
in  other  terms.  Nevertheless,  such  a  re-statement  is  in  itself 
sometimes  an  advance  in  knowledge.  It  is  certain  then  that 
when  dissolution  occurs  the  available  energy  of  the  whole 
system  is  decr^iaed  by  the  process,  while  when  equilibrium  is 
reached  and  the  solution  is  saturated  the  available  energy  is  a 
minimum.  When  a  variable  quantity  is  at  a  minimum- a  slight 
change  in  the  system  does  not  affect  its  value,  and  therefore, 
when  a  solution  is  saturated,  the  increase  in  the  available  energy 
of  the  liquid  phase  produced  by  dissolving  in  it  some  of  the  solid 
must  be  equal  to  the  decrease  in  the  available  energy  of  the  solid 
phase,  caused  by  the  abstraction  from  the  bulk  of  thai  part 
dissolved.  The  geneial  theory  of  such  equilibria  will  be  studied 
later  under  the  head  of  the  phase  rule. 

It  is  possible  that  a  correlation  may  be  made  betwerti  solubility 
and  the  energy  of  surface  tension.  If  a  solid  b  immersed  in  a 
liquid  a  certain  part  of  the  energy  of  the  system  depends  on, 
and  is  proportionai  to,  the  area  of  contact  between  solid  and 
liquid.  Similarly  with  two  liquids  like  oil  and  water,  which  do 
not  mix,  we  have  surface  energy  proportional  to  the  area  of 
conuct.  Equilibrium  requires  that  the  available  energy  and 
therefore  the  area  of  contact  should  be  a  minimum,  as  is  demon- 
strated in  Plateau's  beautiful  experiment,  where  a  large  drop  of 
oil  b  placed  in  a  liquid  of  equal  density  and  a  perfect  sphere  is 
formed.  If,  however,  the  energy  of  surface  tension  between 
the  two  substances  were  negative  the  surface  would  tend  to  a 
maximum,  and  comj^te  mixture  would  follow.  From  this 
fxnnt  of  view  the  natural  solubility  of  two  substances  involves  a 
negative  energy  of  surface  tension  between  them. 
•  Gibbfs  Pkase  RuU.—fi  saturated  solution  is  a  system  in  equili- 
brium, and  exhibits  the  thermodynamic  relations  which  hold 
for  an  such  systems.  Just  as  two  dectiified  bodies  are  in 
equilibrium  when  their  electric  potentials  are  equal,  so  two 
parts  of  a  chemical  and  physical  system  are  in  equilibrium  when 
there  is  equality  between  the  chemical  potentials  of  each  com- 
poBoit  present  in  the  two  parts.   Thus  water  and  steam  are  in 


equilibrium  with  each  other  when  the  chemical  potential  of  water 
substance  is  the  same  in  the  liquid  as  in  the  vapour.  The 
chemical  potentials  are  clearly  functions  of  the  composition  of 
the  system,  and  of  its  tempenture  and  pressure.  It  is  usual 
to  call  each  part  of  the  system  of  uniform  composition  through- 
out a  phase;  in  the  example  given,  water  substance,  the  only 
component  is  present  in  two  phases — a  liquid  phase  and  a  vapour 
phase,  and  when  the  potentials  of  the  component  are  the  same 
in  each  phase  equilibrium  exists. 

If  in  unit  mass  of  any  phase  we  have  n  components  instead  of  one' 
we  must  know  the  amount  of  a— I  components  present  in  that 
unit  mass  before  we  know  the  exact  compositwn  of  it.  Thus  if 
in  one  gramme  of  a  mixture  of  water,  alcohol  and  salt  we  are  told 
the  amount  of  water  and  salt,  we  can  tell  the  amount  of  alcohoL 
If,  instead  of  one  phase,  we  have  r  phases,  we  must  find  out  the 
values  of  r(»—i)  quantities  before  we  know  the  composition 
of  the  whole  system.  Thus,  to  investigate  the  composition  of  the 
system  we  must  be  able  to  calculate  the  value  of  r  (h  — i)  unknown 
quantities.  To  these  must  be  added  the  external  variables  of 
temperature  and  pressure,  and  then  as  the  total  number  of  variables, 
we  have  r  (a -hi)  4- 2. 

To  determine  these  variables  we  may  form  equations  between' 
the  chemical  potentials  of  the  different  components — quantities 
which  are  functions  of  the  variables  to  be  determined.  If  mi  and 
in  denote  the  potentials  of  any  one  component  in  two  phases  in 
contact,  when  there  is  equilibrium,  we  know  that  M"Mt>  If 
a  third  phase  is  in  equilibrium  with  the  other  two  we  have  also 
Ml  "Ml.  These  two  equations  involve  the  third  relation  mi  "Ma* 
which  therefore  is  not  an  independent  equation.  Hence  with  three 
phases  we  can  form  two  independent  ociuations  for  each  component, 
with  r  phases  we  can  form  r— x  equations  for  each  component,  and 
with  n  components  and  r  phases  we  obtain  fi(r—  i)  equations. 

Now  by  elementary  algebra  we  know  that  if  the  number  of  inde- 
pendent equations  be  equal  to  the  number  of  unknown  quantities 
alt  the  unknown  quantities  can  be  determined,  and  can  possess  each 
one  value  only.  Thus  we  shall  be  able  to  specify  the  system  com- 
pletely when  the  number  of  variables,  viz.  r  (a— 1)  +2,  is  equal 
to  the  number  of  equations,  viz.  n(r— i);  that  is  when  r^n+2. 
Thus,  when  a  system  possesses  two  more  phases  than  the  number 
of  its  components,  all  the  phases  will  be  in  equilibrium  with  each 
other  at  one  definite  composition,  one  definite  temperature  and  one 
definite  pressure,  and  in  no  other  conditions.  To  take  the  simplest 
case  of  a  one  component  system  water  substance  has  its  three 
phases  of  solid  ice,  Uquid  water  and  gaseous  vapour  in  equilibrium 
with  each  other  at  the  freezing  point  of  water  under  the  pressure 
of  its  own  vapour.  If  we  attempt  to  change  either  the  temperature 
or  the  pressure  ice  will  melt,  water  will  evaporate  or  vapour  con- 
dense until  one  or  other  of  the  phases  has  vanished.  We  then  have' 
in  equilibrium  two  phases  only,  and  the  temperature  and  pressure 
may  change.  Thus,  if  we  supply  heat  to  the  mixture  of  ice,  water 
and  steam  ice  will  melt  and  eventually  vanish.  We  then  have 
water  and  Vapour  in  equilibrium,  and,  as  more  heat  enters,  the  tern- 

Erature  rises  and  the  vapour-pressure  rises  with  it.  But.  if  we 
:  arbitrarily  the  temperature  the  pressure  of  equilibrium  can 
have  one  value  only.  Thus  by  fixing  one  variable  we  fix  the  state 
of  the  whole  i^stem.  This  condition  is  represented  in  the  alge- 
braic theory  when  we  have  one  more  unknown  quantity  than  tM 
number  of  equations;  s.«.  when  r(a— i)  +  2aH(r— i)  -)-  x  or 
r^n-^i,  and  the  number  of  phases  is  one  more  than  the  number 
of  components.  Similarly  if  we  have  F  more  unknowns  than  we 
have  equations  to  determine  them,  we  must  fix  arbitrarily  F  co* 
ordinates  before  we  fix  the  state  of  the  whole  system.  The  number 
F  is  called  the  number  of  degrees  of  freedom  ci  the  system,  and  is 
measured  by  the  excess  of  the  number  of  unknowns  over  the  number 
of  variables.  Thus  F  -  r(n  —  i)  +  2  —  «(r  —  1)  -  »•:-  r  +  2,  a 
result  which  was  deduced  by  J.  Willard  Gibbs  (1839-1903)  and 
is  known  as  Gibbs's  Phase-Rule  (see  Energetics). 

The  phenomena  of  equilibrium  can  be  represented  on  diagrams. 
Thus,  It  we  take  our  co-ordinates  to  represent  pressure  and  tem- 
perature, the  state  of  the  systems  p 
with  ice,  water  and  vapour  in 
equilibrium  is  represented  by  the 
point  O  where  the  pressure  is 
that  of  the  vapour  of  water  at 
the  freezing  point  and  the  tem- 
penture is  the  freezing  point 
under  that  pressure.  If  all  the 
ice  be  melted,  we  pass  along  the 
vapour  pressure  curve  of  water 
OA.  If  all  the  water  be  frozen, 
we  have  the  vapour  pressure 
curve  of  ice  OB;  while,  if  the 
pressure  be  raised,  so  that  all 
the  vapour  vanishes,  we  get  the 
curve  OC  of  equilibrium  between 
the  pressure  and  the  freezing  point  of  water.  The  slope  of  these 
curves  is  determined  by  the  so-called  "latent  heat  equation' 
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iich  u  lodium  chloTidCi  which 


phyiiul  fliuibHiuiiL 

Att^icli'i*  t"  SolialoHI. — In  I 
we  hive  to  Aeal  with  two  comp 
cue  is  (hat  cf  w»tet  sod  a  salt,  i 
ciystallius  without  water.  To  o 
must  assemble  four  phases — two  more  than  tlie  numlKT  of 
components.  The  four  phases  lie  (i)  ciyital)  of  salt,  (i) 
crystals  of  ice,  (j)  a  saturated  solution  of  the  salt  in  water,  and 
(4)  the  vapour,  which  is  that  practically  ol  water  aLonc,  since  the 
salt  is  non-volatile  at  the  temperature  in  question.  Equili- 
brium between  these  phases  is  obtained  at  the  treciing  point  of 
the  saturated  solution  under  the  pressuce  ol  the  vapour.  At  that 
pressure  and  temperature  the  lour  phases  on  co-dist,  and,  as 
bng  as  all  of  them  arc  prescnt,.Ihc  pressure  and  tempeitture  will 
remain  steady.  Tlius  a  miiture  of  ice,  salt  and  the  saturated 
solution  has  a  constant  Irctiing  point,  and  the  composition  of 
the  solution  is  constant  and  the  sunt  at  that  of  the  mixed 
solids  which  freeze  out  on  the  abstraction  ol  heat.  This  con- 
■Uncy  both  In  freezing  point  and  composition  lormerlf  waa 
contideTed  as  a  chamcterisiic  of  a  pure  chemical  compound',  and 
hence  these  milium  were  described  as  components  and  given 
tbetuuneof "  cryohydratcj." 

In  reprEMDIing  on  a  diagrani  the  pbenomena  of  equnibriun 

in  a  two-componcDt  system  we  require  a  third  axis  along  which 

to  plot  the  compo^lion  of  a 

variable  phase.     It  is  usual 

to  take  three  aie*  at  right 

*  angles  to  each  other  to  repre- 

L    pressure,    temperature 

and  the  composition  of  the 

variable  phase.    On  a  plane 

figure    this    solid    diagnm 

It  be  drawn  in  peispec- 

e,  the  third  ails  C  being 

ina^ned  to  lie  out  of  the 

plane   of  the   paper.     The 

phase-rule  diagram  that  we 

F1C..1.  construct  is  then  a  slutch 

of  a  aolid  model,  the  Uzies  ol  which  do  lut  really  lie  in  the  plane 

■e  of  the  lyileni  of  ult  and  water.    At  the 

ive  four  phasQ  in  equliibriuin  at  a  definite 

id  (ompotition  of  ifae  liquid  phase.    The 

Is  reprcKDIed  by  ■  linBle  point  on  the 

ded  to  the  minute  ice  nil  melt  and  Hit 

'--med.    IE  the  upply  of  ice  fails  first 

nd.  since  »tid  salt  renulpi»  we  pau 

relation  between  temperature  and  the 

ated  laluiian.    IE,  on  the  other  band. 

[ails  before  the  iee  the  water  liven  by 

the  iclutlon,  and  we  pais  uoni  the 

RaJDE  points  tft  a  aeries  of  solution*  of 

in.     IE  the  pneess  be  continued  till 

be  melted  the  Rsuldiw  eoluliaa  it  lo 

I  B  i>  identical  with  (hat  of  tbe  pure 

n  O.  by  the  ahatractlon  of  heat  we  can 

,vel  along  the  curve  OD  of  equilibrium 

and  ice;  and  tbe  vapour.    Or,  by  in- 

^liminale  the  vapour  and  obtain  the 

1  between  pressure,  lre«in^p»nt  and 


of  the  paper. 


below  31-1 


ihaxs.  Sodium  lulphaie,  for  iniluice.  ciystalli 
u  Nj,SO.ioH>0,  and  above  that  iMnperature  a 
olid  Ni,S04.    Taldnj  the  pant  O  In  denote  the  su 

3A  till  ■  n^  lolicl  phaK.  that  ol  Na,SOi  mppeareatlj'ft*;    Emm 

■xint'o"   ""   ""'"" 

For  the  quantitative  Hudy  of  such  lyKcms 
a  convenient  to  draw  plane  diaErams  which  arc 
jrojectlona  oE  the  curves  of  the  willd  phase  rule  dia 
w  othet  of  thcH  planes.    Experimenu  on  tbe  nia 


an  illiHtntEd  by  proiectinc  the 

"^u'bibiy  of  a  Sw 
memenli  under  the 
practically  identical 


>  saturated  »lutlan  of  Na£Oi-loH<a    The  curve  OP  np 
t*  the  varying  solubiliiy  of  the  hydrate  as  the  temperatuiw  ru 


c  point  to  3S'6*.  At  that  tcnperatuR  civttal 
of  tbe  anhydrous  Na£0.  appear,  and  a  new  fined  equUbriuB 
euBts  between  the  four  phase* — hydrate,  aahydroa*  aalt.  aolultoa 
and  vapour.  As  beat  is  supplied,  the  hydrate  is  trusfomed 
eradualW  into  the  anhydroiu  sail  and  water.  When  this  pnceie 
I*  compfele  the  temperature  rite*,  and  we  pan  along 
giving  the  equilibrium  between  anhydrous  crystals. 

vapour.     In  this  oarticul ''^      ...l,...    j 

ol  temperature.   This  belt 

Tm  IMM  CoaipwieiUi.— The  more 
mutual  solubility  are  illustrated  by  the 

In  fig.  4  A  represents  the 
freedng  pmnl  of  pure  water; 
and  AB  the  freexing  point 
curve  showing  the  depression 
of  the  freexing  point  as  pbei 
it  added.     At   B   is  a  nt 

ice,  solid  phenol,  lalutated 
solution  and  vapour.  BCD 
is  tbe  solubility  curve  ol 
phenol  In  water.  At  C  a  new 
liquid  phase  appear* — the 
solution  of  water  in  liquid 
phenol,  (be  solubility  ol  which 
is  represented  by  the  curve 
DE.    At  D  tbe  composition  of  the 


.  .    .  Uquidt  becoma  tdemlol, 
D,68Ttheliquidsan!solu--   ' 
liquid  phase  cai 


variant  point.     This  behai 
silver  and  copper  (fig.  5). 

the  two  metali  freeie  out 
together  and 


of  Kate.  This  process  continun  [ill  the  compotition  of  the  Kquid 
that  oE  the  culecilc.  when  the  whole  mui  ubdi&n 
on  ine  lunner  lot*  of  beat  without  change  of  tcmpeniuiv.  gii-inc 
a  very  definite  Iteeiing  point.  The  precei*  of  cooling  is  thn  icpn- 
aented  by  a  path  which  nist  venically  downwards  till  it  cut*  tbt 
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GouideTaTioflh  RooHboom  diKovRrd  and  iaolated  ■  pnvioufly 
unfciw-n  hydrjK.  F(,C1.;H,0.  In  a  KmLjr  way  the  eurvt  FCH, 
bcmtn  30'  and  sj".  ihDwi  the  rf\ra  of  tlw  hydrate  FtiClt-sHiO. 
■Dd  ibe  curve  HJK  that  of  the  hydrate  Feia,>4H,0,  which,  when 

Kre.  Aclti  at  7^-5* — tlw  point  J  oa  Ihe  diagram,  Al  Ibe  poinl 
M'.  btsini  ihe  ■olubility  curve  o(  Ihc  aabydnwa  aatt.  FtiCl.. 
the  fuMon  point  of  whifh  when  pute  it  beyond  the  Umlta  01  the 
dia^m.  Let  ua  now  trace  the  behavkmr  of  a  aolulion  of  Irtnc 
cbhxide  which  ia  evaporated  to  dryneta  ■licnuianl  lempeniurc 
cf  31'.    The  phepDioena  may  be  inveati^ted  by  fDlknrinc  m  hori- 

Rnewal  of  water  will  cauie  firK  liquefaction,  at  the  curve  CD  ia 
^jKd.  and  Chen  rwlidiAaiion  to  r<sCl,'7H>0  when  D£   il  cut. 

Fe,CI,  JH,0.  Still'  [ur^ 'ev^potatk!? oiua  Ibeae^RiTala  u 
(Ssen  and  pua  imo  the  uhydtoua  aalt.  Aa  we  have  Ken. 
Ibe  niidnu  ol  the  varioua  curve-bniKbet  it  C.  E.  G.  and  I  cone' 
t|Badwiib  tbc  melting  pointaaf  the  vatioui  bydntea  at  37*.  ji-S*. 
^*  aiK)  73J*  teapectlvely:  and  at  tbeac  pdnia  melting  or  aotidiha- 

we  bave  alio  Ibund  thia  behaviouf  to  be  chanctetinic  oT  the  noH' 
variant  or  tranahion  pouili.  which,  in  thi>  caw,  aie  repmcnled 
by  the  poiata  B.D.F.H  ud  K  (-Jj'.jpV.Jo'.SS  "id  66').    Tbua 


pwHlnc  paint  a 


Soliil  Sulntitia.^lB  all  the  ciMS  biibetto  miudered,  Ibe 
liquid  phiu  akne  hat  been  capable  o(  cootinuoui  vaiiation  in 
compoailion.  The  lolid  phaMs  each  faive  been  oi  one  defLnite 
■ubttatice.  Crytuli  ot  ice  may  lie  ude  by  aide  with  ciyiuls 
of  comnwn  aalt,  but  each  ciyitilliiie  individual  ia  ciiha-  ice  01 
aall;  no  one  cryatal  contiini  both  componenti  Id  proponioh* 
which  can  be  varied  conlinuoiuly.  But,  in  otber  cues,  ciytiali 
an  kBown  in  which  both  components  may  enter.  Such  pbeno- 
mena  are  weS  known  In  the  almu— double  tulphites  ot  alu- 
minium wiih  amtbet  metal.  Here  Ihe  other  metal  cuiy  be  one, 
luch  u  potassium,  or  two,  such  u  potaisium  and  lodium,  and, 
in  the  Utlei  caae,  the  proportion  between  Ihe  two  may  vary 
omlinuDuily  tbrougbout  wide  limit*.  Such  ItiuctuKS  are  known 
aa  mixed  cryalali  or  Mtid  soluliona. 

The  theoretical  form  of  Ihe  freedng  pf^t  dlafraRU  when  lolid 

aolulLona  aie  preaent  depend*  O"  -*--  —■--'--  ■ —  -' 

ener^  and  (he  cocnpotiiion  ii 


lelnen  the  a 


ilid  present,  crystalltza 

nt  and  this  lower  temperaiure,  the  liquid  holds  in 
Boluljon  more  ol  the  solute  tban  cDrrupandi  with  equilibrium, 
and  ia  said  to  be  aupersaturatcd.  A  familial  example  is  to  be 
found  in  solutionsof  sodium  sulphate,  which  may  be  cooled  much 
below  their  laturition  point  and  kept  in  the  liquid  stale  lUl  a 
crystal  of  the  hydnte  NaiSOiioHrf)  is  dropped  in,  when  aolidifi- 
mtion  occur*  with  a  large  evolulion  of  latent  heal.  These 
phawneaa  ara  npliuble  U  we  coniider  the  eoeigy  reUlionv 
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for  the  [atrinsic  energy  iJ  >  lyitem  win  eonliln  termi  depending 
on  the  uea  of  conUct  between  diSseoI  phssa,  ajid,  for  s  given 
mau  of  mitcrial,  the  tm  will  be  giutet  if  the  lubitince  ii 
finely  divided.  Hence  the  conditiooa  tiecesuiy  Is  lecuie 
equilibrium  when  the  solid  phau  inpiesent  ere  not  the  umc  is 
thoK  neceuuy  to  cause  crystalliiatioa  lo  Itsrt  in  e  number  of 
ciystab  It  fini  eiceuivdy  minute  in  sice.  The  coiraponding 
Ph™  -       -        . 


.uperS! 


-K  cryitaii  gr 


?^tfie^ 


se  determined    it 


■ir-j^ 


"S 


we  get  folubiliiy  curvet  like  those  <^  copper 
fi(.  i.    We  thould  expect  Ip  find  >upeTKifiibilil 

lor  Ibe  Hipenolubility  curvti  of  minum  ol  ulol  (phenyl  ulicyl 
and  betol  (ff-naphlhol  ulicylate)  cepRMnted  by  Ihe  dolica  1 

of  cryiullintian  m  nalun,  it  i>  pntable  that 

^  A  anTfl^ilig.  I  J)"™  inoc" 
lated  with  ciyMalt  of  A  when  iu 
competition  wit  that  repretented 
bv  jr.  cooled  very  tlowly  and 
tnrrfd'  ibe  condiliona  would  be 
thoae  of  equilibrium  throughout. 
When  the  temperature  tank  to 

cryttali  ot  pure  A  would  appear. 
The  rcGdual  liquid  would  thus 


tohd-  But,  11  no tolid  be  pretent  initially,  or  ii  the  uwlinif  he  rapid, 
le  liqiiidofconipoutionxbecomeatuperiatuTated  and  may  cool  till 
ipenaturaikon  curve  it  reached  at  b.  and  a  cloud  of  A  cry  vtalt 

reaching  /  Ihe  lolution  may  become 
o«E  B  cryttali  ^BntaneDuily,  The 
reached.  The  ponibility  ol  thete 
L  mind  when  attemiMt  are  made  to 


eidown.   Thelempei 
'"b/.     Thecond'IJ 


Oimalic  Prasurt.— The  phase  rule  combined  with  the  1 
heat  equation  enables  us  lo  trace  the  general  phenomena  of 

of  great  compleiity.  But  other  relaiioni  between  the  diSeient 
properties  of  solutioDs  have  been  Investigitcd  by  anolhet  series 
of  conceptions  which  we  ihall  proceed  to  develop.  Some 
botanical  ciperimentt  made  about  1B70  suggested  the  idea  ol 
■emi-petmeable  membranes,  i.e.  membranes  which  allow  1 
lolvenl  to  pass  freely  but  are  impervious  lo  n  solute  when  dis- 
lolved  in  that  solvent.  It  was  found,  for  initance,  tbat  a 
film  of  insoluble  copper  ferrocyinide  jleposited  in  the  walliola 


onus  vessel  by  tfae  Inward  diSusioD  and  meeting  of  soluliota 

f  copper  sulphate  and  polasslum  ferrocyanide,  would  lllaw 
;ater  to  pau,  but  retained  sugar  distoived  in  that  liquid.  It 
rat  found,  too,  when  water  was  [daced  on  one  aide  of  auch  a 
lembrane,  and  a  sugar  lolution  in  a  conhned  space  on  the  other, 
hat  water  entered  the  solution  till  a  cetiaia  pressure  was  set 
p  when  equilibiium  resulted- 

The  importance  at  theie  experiments  from  the  punt  of  view  at 
he  theory  ol  loliitiDn,  lay  in  the  fact  that  they  lu^ened  the  coO' 
epiion  ol  a  perfect  or  ideal  lerni-penncabie  partition,  and  thai  of 
□  equilibrium  pmture  Tepreteoting  the  eaceaa  ol  hydroatalie 
uii«f  to  heer  -  --•■-■--■ ■'-■-- =-•■  '■ 


fictly  te 


artition-    Arti6cw  men 


LJt  the  impcifecti 
■—  ol  the  ideal 

[  a  perfect,  revoiibte,  frictkialett.  heat 
■uTface  the  toluliant  of  an  involatile  toU 
■ugh  which  nirface  the  vapour  of  the  1 
in  Ihe  boundary  of  a  cryacal  of  pure  k 
ual  turiacct  which  Ae  in  eflect  perfectly 


limpMed.  The  vapour  pressure  of  a  solution  may  be  r^u^v. 
measured  eiperimentally  by  two  methods.  Tt  may  be 
compared  directly  with  that  of  the  pure  solvent,  as  the  vapour- 
pressure  ol  a  pure  liquid  is  determined,  by  placing  solvent  and 
solution  respectively  above  th^mercury  in  two  barometo'  lubes, 
and  comparing  the  depressions  of  the  mercury  with  the  height 
of  a  dry  barometer  at  the  same  temperature.  This  method  was 
used  by  Raoult.  On  the  other  hand,  a  current  of  dry  air  may 
bepassed  through  the  series  of  weighed  bulbs  containinf  solution 
and  sol  vent  respectively,  and  t  be  loss  in  weight  of  each  determined. 
The  loss  in  the  solution  bulbs  gives  the  mass  of  solvent  absorbed 
^ent  bulbs  th 


srequit 


ulhei 


equilibrium  with  the  pure  lolvent-  The  relative  lowering  of 
vapour  pressure  of  the  solution  compared  with  that  of  the  solvent 
is  measured  by  the  ratio  of  the  extra  maas  absorbed  from  the 
solvent  bulbs  to  the  total  mass  absorbed  from  both  series  of  bulbs. 
Experiments  by  this  method  have  been  made  by  W.  Ostwald  and 
J.  Walker,  and  by  Lord  Berkeley  and  E.  G.  J.  Hartley. 

The  vapour  pressure  of  the  solution  of  a  non-volatile  solute  is 
less  than  the  vapour  pressure  of  the  pure  solvent.  Hence  if 
two  vessels,  one  filled  with  solvent  and  one  with  solution,  be 
placed  side  by  side  in  u  exhausted  chunher,  vapour  will  evapo- 
rate from  the  solvent  tod  condense  on  the  solution.  The  solution 
will  thus  gain  solvent,  and  will  grow  mote  and  more  dilute. 
Its  volume  will  also  increase,  and  thus  its  upper  surface  will  li 


lmssphe(e  Ihe  ptessuri 


hence  the  pressure  of  the  vapour  in  Ihe  chamber  is 
nFentually  we  teach  a  slate  of 
irapour  is  In  equilibrium  at  the 
ent  and  tolulion.  Neglectinf 
■pour,  the  hydrostatic  pressure 
ionistg  p  where  jt  is  the  hdght 
ensity  ol  the  solution.  II  the 
sume  the  density  ol  the  vapour 
rence  in  vapour  prsaure  at  tbe 

s  t-y-kt^. 


less  the  higher  we  go, 
equilibrium  where  Ihe  colun 
appropriate  level  both  will 
the  very  small  buoyancy  of 
Pat  the  loot  ol  Ihe  columns 
of  the  column  and  p  the  m 
hdnht  be  not  too  great,  we  11 


ly  or  Ihe  other  through  the  pariitiiA,  the 
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hcagkt  of  tbe  column  of  lolutioa  would  rite  or  fall  and  the  equiU- 
brium  with  the  vapour  be  disturbed.  A  continual  ciiculation  might 
thus  be  let  up  in  an  iBothermal  encloaure  and  maintained  with  the 
peffonnanoe  oC  an  unlimited  supply  of  work.  This  result  would  be 
contrary  to  all  experience  of  the  impossibility  of  "  perpetual  motion," 
and  hence  we  may  conclude  that  through  such  a  semi-permcabJe 
wall,  the  solvent  and  the  solution  at  the  foot  of  the  colunui  would 
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Fig.  13. 

be  in  equilibrium  under  the  excess  of  hydrostatic  pressure  repce- 
•ented  when  the  solution  is  very  dilute  by  P"(^— ^)p/'.  But 
each  a  pressure  represents  the  equilibrium  osmotic  pressure  discussed 
above.  Therefore  the  equilibrium  osmotic  pressure  of  a  solution  is 
connected  with  the  vapour  pressure,  and,  in  a  very  dilute  solution, 
is  expressed  by  the  simple  relation  just  given. 

Another  relation  becomes  evident  if  we  use  as  a  semi-permeable 
partition  a  "  vapour  sieve  "  as  sugsested  by  G.  F.  Fitzgerald.  If  a 
number  of  small  enough  holes  be  orilled  tnrough  a  solid  substance 
whkh  u  not  wetted  by  the  liquid,  our  knowledge  of  the  phenomena 
oi  capillarity  shows  us  that  it  needs  pressure  to  force  the  liquid, 
into  the  boles.  A  piston  made  of  such  a  perforated  substance, 
therefore,  may  be  used  to  exert  pressure  on  the  liquid,  while  all 
the  time  the  vapour  b  able  to  pass.  By  evaporation  and  condensa- 
tion, then*  the  solvent  can  pass  through  this  perforated  partition, 
which  thus  acts  as  a  perfect  semi-permeable  membrane.  When  the 
solution  and  solvent  are  in  eauilibrium  acrpss  the  partition,  the 
vapour  pressure  of  the  solution  nas  been  increased  by  the  ai^ication 
of  pressure  till  it  is  equal  to  that  of  the  solvent.  In  any  solution, 
then,  the  osmotic  pressure  represents  the  excess  of  h3rdrostatic 
pressure  whkh  it  is  necessary  to  apply  to  the  sblution  la  order  to 
increase  its  vapour  pressure  to  an  equality  with  that  of  the  solvent 
in  the  given  conditions. 

Similar  considerations  show  that,  since  at  its  freean|[  point  the 
vapour  pressure  of  a  solution  must  be  in  equilibrium  with  that  of 
ice,  the  depression  of  freerinc  point  produced  by  dissolving  a  sub- 
in  water  can  be  calculated  from  a  knowledge  of  the  vapour 
ire  of  ice  and  water  below  the  f recrine  point  of  pure  water. 
lut  another  method  of  investigation  will  ulustrate  new  ways  of 
treating  our  subject. 

By  Imagining  that  a  dilute  solution  is  putlhrough  a  thermo- 
dytuutac  cycle  we  m&y  deduce  directly  rdati<ms  between  its 
osmotic  pressure  and  its  freezing  point.  Let  us 
freese  out  unit  mass  of  solvent  from  a  solution  at  its 
freezing  ptrint  T— dT  and  remove  the  ice,  which  is 
tssomed  to  be  the  ice  of  the  pure  solvent.  Then  let  us  heat 
both  ice  and  solution  through  the  infinitesimal  temperature 
lange  dT  to  the  freezing  point  T  of  the  solvent,  melt  tbe  ice 
by  tbe  Application  of  an  amount  of  heat  L,  which  measures  its 
latent  heat  of  fusion,  and  allow  tbe  solvent  so  fonned  to  enter 
tbe  sdatioa  reversibly  through  a  semi-permeable  vail  Into  an 
engine  cylinder,  doing  an  amount  of  work  Pdv.  By  cooling 
the  resultant  solution  through  the  range  dT  we  recover  the 
ori^nal  state  of  the  system.  The  well-known  expression  for 
tbe  efficiency  of  the  cycle  of  reversible  operation  jpyts  us 

PdpIL  -  dT/T  or  dT  -  TPdirA- 
as  a  value  for  the  depression  of  the  freezing  pdnt  of  the 
section  compared  with  that  of  the  pure  solvcnL 

Tbe  freezing  point  of  a  solution  may  be  determined  experimentally. 
Tbe  solution  is  contained  in  an  inner  tube,  surrounding  which  b  an 
air  space.  Then  comes  an  outer  vessel,  in  whkh  a  freezing  mixture 
can  be  placed.  Thb  solution  b  stirred  continuously  and  the  tem- 
perature falls  slowly  below  the  freezing  point,  till  the  supersaturation 
point  ia  readied,  or  until  a  crystal  of  ice  b  introduced.  The  solution 
ficaesi  until  tbe  heat  libcnted  b  enough  to  laist  tbe  tem- 


perature to  the  point  of  e9uilibrium  given  by  the  tendency  of  the 
solution  taken  in  cbrftact  with  ke  to  approach  the  true  freezing  point 
on  one  side  and  the.  temperature  of  the  enclosure  on  the  other. 
To  get  the  true  freezing  point  then,  it  b  well  to  arrange  that  the 
temperature  of  the  enclosure  should  finalljr  be  neariy  that  of  the 
freezing  point  to  be  observed.  One  way  in  whkh  this  has  been 
secured  b  by  obtaining  the  under  cooling  by  temporary  cooling  of 
the  air  space  bv  a  spiral  tube  in  whkh  ether  may  be  evaporated, 
the  outer  vessel  being  filled  with  ke  in  contact  with  a  solution  of 
equivalent  concentration  to  that  within.  Modifications  of  this 
method  have  been  used  by  many  observers,  among  others  by  Raoult« 
Loomis,  H.  C.  Jones,  and  b)r  E.  H.  Griffiths  and  T.  G.  Bedford,  who 
compared  directly  the  freezing  points  of  dilute  solutions 'with  those 
of  the  pure  solvent  in  similar  conditions  by  the  accurate  methods  of 
platinum  thermometry. 

Another  application  of  tbe  theory  of  energy  enables  us  to  co- 
ordinate the  osmotic  pressure  of  a  dilute  solution  with  the 
pressure  of  a  gas  occupying  the  same  space.  On  Afe««Ms, 
the  fundamental  hypotheses  of  the  molecular  theory,  v«/bt  •/ 
we  must  regard  a  solutfon  as  composed  of  a  number  ^j"'*^ 
of  separate  particles  of  solute,  scattered  through- 
out the  solvent.  Each  particle  may  react  in  some  way  on 
the  solvent  in  its  neighbourhood,  but  if  tbe  solution  be  so 
dilute  thstt  each  of  these  spheres  of  influence  b  unaffected 
by  the  rest,  no  further  addition  of  solvent  will  change  the 
connexion  between  one  particle  of  solute  and  its  associated 
solvent.  The  only  effect  of  adding  solvent,  will  be  to 
separate  further  from  each  other  the  systems  composed  of 
solute- particle  as  nucleus  and  solvent  as  atmosphere;  it  will 
not  affect  the  action  of  each  nucleus  on  its  atmosphere.  Thus 
the  result  will  be  the  same  whatever  the  nature  of  the  inter- 
action may  be.  If  solvent  be  allowed  to  enter  through  a  semi- 
permeable wall  into  an  engine  cylinder,  the  work  done  when  the 
solution  within  b  already  dilute  will  be, the  some  whatever  the 
nature  of  tbe  interaction  between  solute  and  solvent,  that  is, 
whatever  be  the  nature  of  the  solvent  itself.  '  It  will  even  be 
tbe  same  in  those  cases  where,  with  a  volatile  solute,  the  presence 
of  a  solvent  may  be  dbpensed  with,  and  the  solute  exist  in  the 
same  volume  as  a  gas.  Now  the  work  done  by  allowing  a 
small  quantity  of  solvent  to  enter  reversibly  into  an  osmotic 
cylinder  b  measured  by  the  product  of  the  osmotic  pressure  into 
the  change  in  volume.  Hence  the  osmotic  pressure  b  measured 
by  the  work  done  per  unit  change  of  volxmie  of  the  solution. 
The  result  of  our  considera1!k>n,  therefore,  b  that  the  osmotic 
pr^essure  of  a  dilute  solution  of  a  volatile  solute  must  have  th^ 
same  value  as  the  gaseous  pressure  the  same  number  of  solute 
particles  would  exert  if  they  occupied  as  gas  a  volume  equal  to 
that  of  the  solution. 

The  reasoning  given  above  b  independent  of  the  temperature,' 

so  that  the  variation  with  temperature  of  the  osmotic  pressure 

of  a  dilute  soIutioA  must  be  the  same  as  that  of-  a  gas,  while 

Boyle's  law  must  equally  apply  to  both  systems.    Experimental 

evidence  confirms  these  results,  and  extends  them  to  tbe  cases 

of  non-volatile  solutesr-as  b,  indeed,  to  be  expected,  since 

volatility  b  merely  a  matter  of  degree.   When  the  solution  ceases 

to  be  dilute  in  the  thermodynamic  sense  of  the  word,  tbat.is,  when 

the  spheres  of  influence  of  the  solute  particles  intersect  each. 

other,  thb  reasoning  ceases  to  apply,  and  tbe  resulting  modifica-' 

tion  of  the  gas  laws  as  applied  to  solutions  becomes  a  matter  for 

further  investigation,  theoretical  or  experimental.    In  tbe  limit 

then,  when  the  concentration  of  the  solution  becomes  vanishingly 

small,  theory  shows  that  the  osmotic  pressure  b  equal  to  the 

pressure  of  a  gas  filling  tbe  same  space.    Experiments  with 

membranes  of  copper  ferrocyanide  have  verified  thb  result  for 

solutions  of  cane-sugar  of  moderate  dflutions.    But  the  most 

accurate  test  of  the  ^eory  depends  on  measurements  of  freezing 

points. 

A  quantity  of  gas  measured  by  its  molecular  weight  in  grammes 
when  confined  in  a  volume  of  one  litre  exerts  a  pressure  of  22-2 
atmospheresj  and  thus  the  osrootk  pressure  of  a  dilute  solution 
divided  by  its  concentration  in  gramme-molecules  per  litre  has  a 
corresponding  value.  But  we  have  seen  that  the  depression  of  dT 
of  the  freezing  point  of  a  dilute  solution  b  measured  by  TPdv/L. 
Putting  the  absolute  temperature  of  the  freezing  point  of  water  as 
273*,the  osmotk  pressure  P  as  22-2  atmospheres  or  22-4Xio^» 
C.G.S.  units  per  unit  concentration.  L  the  latent  heat  as  79*4  >C 
4*184X10'  in  tbe  corresponding  units,  and  db  the  volume  change 
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in  the  solution  for  unit  mass  of  aolvent  added  we  get  for  the  quantity 
dTIc,  where  c  is  the  concentration  of  the  solution,  the  value  i  -857*  C. 
per  unit  concentration.  Experimental  measurementa  of  fieezinK 
points  of  various  non-electrolytic  solutions  have  been  nuide  by 
Kaoult,  Loomis,  Griffiths,  Bedford  and  others  and  numbers 
ranging  round  I '85  found  for  this  concentration.  Equally  good 
Aomparisons  have  been  obtained  for  solutions  in  other  sotvents 
such  as  acetic  add  3*88,  formic  add  2*84,  benxene  5*90,  and  vxao- 
benxene  6*95.  Sudn  a  concordanoe  between  thetny  and  eacperi- 
ment  not  only  verifies  the  accuracy  of  thermodynamic  reasoning  as 
applied  to  dilute  soliitions,  bdt  gives  perhaps  one  of  the  most  con- 
vmcing^  experimental  verifications  of  tne  gexieral  validity  of  thenno' 
dynamic  theory  which  we  possess. 

Another  verification  may  be  obtdned  from  the  phenomena  of 
vapour  pressure.  Since,  in  dilute  solutions,  the  osmotic  pressure 
has  the  ^  value,  we  may  apply  the  gas  equation  PV^tiRT^fi^ 
to  osmotic  relations.  Here  11  is  the  number  of  gramme-molccujes 
of  solute,  T  the  absolute  temperature,  R  the  gas  constant  with  its 
usual  "  gas  "  value,  p  the  vapour  pressure  at  the  solvent  and  vi 
the  volume  in  which  one  gramme-molecule  of  the  vapour  is  confined. 

In  thtp  vapour  pressure  equation  P—p^^Pc/p,  wa  jiave  the  vapour 
density  9  equal  to  MMi  where  M  b  the  molecular  weight  of  the 
solvent.  The  density  of  the  liquid  is  MN/V,  where  N  is  the  number 
of  solvent  molecules,  and  V  the  total  volume  of  the  liquid.  Sub- 
stituting these  values,  we  find  that  the  relative  lowerins  of  vapour 
pressure  in  a  Very  dilute  solution  is  equal  to  the  ratio  of  the  numbeiB 
of  solute  and  solvent  molecules,  or  (^  —  ^/p  •■  »/N. 

The  experiments  of  Raoult  on  solutions*  o(  organic  bodies  in 
water  ana  on  solutions  of  many  substances  in  some  doxen  organic 
solvents  have  confirmed  this  result,  and  therefore  the  theoretical 
value  of  the  osmotic  pressure  from  which  it  was  deduced. 

Although  even  good  membranes  of  copper  ferrocyanide  are  rarely 
perfectly  semi'permeablc,  and  in  other  membranes  such  as  india- 
rubber,  &c.,  which  have  been  used,  the  defects  from  the  theoretical, 
values  of  the  equilibrium  pressure  are  very  great,  yet,  in  the  light 
of  tlw  exact  verification  of  theory  given  by  the  experiments  described 
above,  it  b  evident  that  such  failures  to  reach  the  limiting  value 
in  no  wise  invaUdate  the  theory  of  osmotic  equilibrium.  They 
merely  show  that,  in  the  conditions  of  the  particular  experiments, 
the  tnermodynamic  equilibrium  value  of  the  osmotic  pressure 
cannot  be  reached-Hhe  thcnnodynamic  or  theoretical  osmotic 
pressure  (which  must  be  independent  of  the  nature  ol  the  membrane 
provided  it  b  truly  semi-permeable)  b  a  different  thing  from  the 
equilibrium  pressure  actually  reached  in  a  given  experiment,  which 
measures  the  balance  of  ingress  and  egress  of  solvent  through  an 
imperfeci  semi-permeable  membrane. 

Dilute  solutions  o£  substances  such  as  cane-sugar,  as  we  have 
seen,  give  experimental  values  for  the  connected  osmotic 
^^^  properties — pressure,  freezing '  point  and  vapour 
flU'lfSllX  presstire— in  conformity  with  the  theoretical  values. 
AU  these  solutions  are  non-conductors  of  electridty. 
On  the  other  hand,  solution  of  mineral  adds  and  salts  conduct 
the  current  nith  chemical  decomposition — they  are  called 
electrolytes.  In  order  to  explain  the  dcctrical  properties  of 
a  solution,  for  instance  of  potassium  chloride,  we  are  driven  to 
believe  that  each  molecule  of  the  salt  b  dissociated  into  two 
partf ,  potassium  and  chlorine,  each  associated  with  an  dectric 
charge  equal  in  amount  but  opposite  in  sign-  The  movement 
in  opposite  directions  of  these  charged  ions  constitutes  the 
dectric  current  in  the  solution.  To  explain  the  dectrical 
properties  of  sulphuric  add  in  aqueous  solution,  the  ^ppodtion 
of  three  ions,  two  of  hydrogen  and  one  of  the  dtemical  group  SO4, 
b  necessary.  Now  measurements  of  osmotic  properties  of  these 
solutions  diow  that  thdr  osmotic  pressures  are  abnormally 
great  and  that,  at  extreme  dilution,  the  ratio  of  thdr  Cfsmotic 
in-essurcs  to  that  of  equivalent  solutions  of  non-dectrolytes 
b  equal  to  the  number  of  ions  Indicated  1^  the  dcctrolytic 
properties.  From  the  osmotic  side  also,  then,  dectrolytic 
dissodatibn  b  indicated,  and  indeed,  it  was  from  this,  side  that 
the  idea  was  first  suggested  by  S.  Arrhenius  in  1887.  The  subject 
b  dealt  with  in  EiEcnoLYSis  and  Conduczion,  Eixcnac: 
I  In  Liquids. 

ConeentraUd  Sotutums.—BaviDg  dealt  with  the  relations 
between  the  properties  of  an  idoilly  dilute  solution,  we  now 
turn  to  the  consideration  of  the  general  case  where  the  simplifjring 
assumption  of  great  dilution  b  not  made. 

The  hdght  of  the  column  of  solution  in  fig.  13  required  for 
osmotic  equilibrium  through  a  semi-t>ermeable  wall  bdow  b 
now  very  great,  since  the  osmotic  pressure  of  strong  solutions 
may  reach  many  hundred  atmospheres.  Hence  we  must  not 
assume  that  the  density  of  the  vapour  in  the  surrounding 


atmosphere  b  constant,  or  that  the  solution,  when  equilibrium 
b  reached,  b  of  uniform  concentration  throughout.  The  osmotic 
pressure  (defined  as  the  difference  in  the  hydro- 
static pressures  of  the  solution  and  solvent  when 
thdr  vapour  pressures  are  equal  and  they  are 
consequently  in  equilibrium  through  a  perfect  semi-permeaUe 
membrane)  may  also  depend  on  the  absolute  values  of  the 
hydrostatic  pressures,  its  may  the  vapour  pressure  of  the 
liouids. 

To  investigate  the  osmotic  pressure  of  a  strong  solution  we  may 
conrider  the  hydrostatic  pressure  required  to  increase  its  vapour 
pressure  to  an  equality  with  that  of  the  solvent.  The  relation 
between  hydrostatic  -pressure  and  the  vapour  pressure  of  a  pure 
liquid  may  be  obtained  at  once  by  considering  the  rise  of  liquid 
in  a  capillary  tube.  The  difference  in  vapour  pressure  at  the  top 
and  at  the  bottom  of  the  column  b  p—p^  ~P'/^,  as  shown  above 
for  a  column  of  solution.  Writing  v  for  l/#,  tiie  q)edfic  vtrfume 
of  the  vapour  at  the  pressure  j^,  and  V  for  i/p,  the  spcdfic  volume 
of  the  liquid  at  the  pressure  P,  and  restricting  the  result  to  sotaU 
changes,  we  get  vdp»\dP, 

In  oonsiderin|{  the  corresponding  rebrion  for  a  solution  instead 
of  a  pure  liquid,  possible  differences  in  concentration  make  the 
column  method  difficult  of  application,  and  it  b  better  to  attach 
the  problem  by  means  of  an  Imaginary  cycle  of  isothermal  operation. 
The  simplest  way  to  do  thb  b  to  imagine  a  vapour-sieve  piston 
through  which  the  vapour  but  not  the  liquid  can  pass.  As  we 
have  explained  above,  such  a  vapour  sieve  may  be  constructed  by 
boring  a  number  of  small  enough  holes  through  a  solid  not  wetted 
by  the  liquid. 

Let  us  ima^ne  unit  mass  of  solution  of  volume  V  confined  in  a 
cylinder  ABCbetween  a  fixed  vapour  sieve  B  and  a  soUd  ptatoa  A 

-A B £_ 


Solution  \    fapoar 


Fig.  14. 

by  which  a  pressure  P  b  applied.  The  vapour  at  pressure  p  ia 
equilibrium  with  the  liquid  b  bounded  by  a  solid  puton  C,  whicn  we 
can  also  move  to  chanf^  the  pressure  or  volume. 

With  such  an  imaginary  apparatus,  H.  L.  Callendar  has  shown 
that  the  variation  of  vapour  pressure  of  a  solution  with  pressure  b 
given  by  the  expression  \'iP»vdp,  where  V  b  the  change  in 
volume  of  the  solution  when  unit  mass  of  solvent  b  mixed  with  it. 
The  corresponding  rebtion  for  a  pure  liquid  can  be  regained  by 
considering  that  at  infinite  dilution  the  liquid  becomes  pure  solvent, 
and  the  change  of  volume  becomes  equal  to  the  volume  V  of  solvent 
added. 

The  osmotic  pressure  P«  b  the  difference  of  the  hydrostatic 
pressures  P'  and  P  of  the  solution  and  the  solvent  when  thdr  \'apour 
pressures  are  equal.  Hence  dP^^dP* ~dP  and  dPt/dP -  (V - VO/V 
or  aP,/aP'-(V-V')/V.  If  V-V  there  b  no  change  in  osmotic 
pressure  with  hydrostatic  pressure,  and  osmotic  pressure  depends 
on  concentration  and  temperature  only. 

The  rebtion  between  the  equiUbiium  pressures  P  and  P*  for 
solution  and  solvent  corresponding  to  the  same  value  Pt  of  the 
vapour  pressure  b  obtained  by  integrating  the  equation  V'tfP'- 
vdp  between  corresponding  limits  for  solution  and  solvent.    We 

/T'V'dP'  -  Tfc  Kf^  and  f^VdP  -  r#b  vdp. 


rr'YdP'  -  rvwdp  -  r*  vdp. 


where  p  and  ^  are  the  vapour  pressures  of  solvent  and  solutioa 
each  under  its  own  vapour  pressure  only. 

If  we  measure  the  osmotic  pressure  P»  when  the  solvent  is  under 
iu  own  vapour  pressure  only,  that  b,  when  P  »'p  >  p*,  the  term 
involving  V  vanbhes,  and  the  limit  of  integration  P^ becomes  P»-^p. 
If  we  assume  that  V,  the  volume  change  on  dilution,  varies  regularly 
or  not  apprecbbly  with  pressure,  we  may  write  the  first  integral 
M  V;(P«-|-P-^)  where  V'  now  denotes  i 


ha  mean  value  bet^i 
the  limits. 

To  evaluate  the  second  integrab  vdp  we  may  subtract  a  ooostant 
h  to  represent  the  defect  of  the  volume  of  the  vapour  from  the 
ideal  volume  Ktfp.  Thb  gives 

V'(P,-|-^-^-.R<log(p/ip-6(p-A0.      ,      ^      , 
For  most  experimental  purposes  the  small  terms  inwolviag  the 
factor  ip-p^)  may  be  neglected,  and  we  have,  appeaximatdy. 

P,V'-Ri  log  (p/p^. 
From  thb  equation  the  osmotic  pressure  Pa  required  to  keep 
a  solution  in  equilitoium  as  regvos  its  vapour  and  through  « 
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stfmi-peniieable  membmie  with  its  wlvent.  when  thst  wlvent  b 
under  its  own  vapour  preaaure,  mav  be  calculated  from  the  results  of 
observations  on  vapour  pressure  of  solvent  and  solution  at  ordinary 
low  hydrostatic  pressures.  .  The  chief  difficulty  lies  in  the  deter- 
mination of  the  quantity  V,  the  change  in  volume  of  the  folution 
under  the  pressure  P«  when  unit  mass  of  solvent  is  misted  with  it 
This  determination  involves  a  knowledge  of  the  density  and  of 
the  coropressibtlity  of  the  solution;  the  latter  property  is  difficult 
to  measure  accurately. 

Id  some  solutions  such  as  those  of  sugar  the  chan«i  in  volume 
on  dilutioo  is  bmriv  equal  to  the  volume  of  solvent  added ;  V  then 
becomes  equal  to  V,  the  specific  volume  of  the  solvent.  The  dsmotic 
presMires  of  strong  sugar  solutions  were  measured  socoesrfully  by 
a  direct  method  with  semi'permeable  membranes -of  copper  ferro- 
cvanide  by  Lord  Berkeley  and  E.  G<  J.  Hartle^i  who  also  determined 
the  vapour  pressures  by  passing  a  current  of  air  successivdy  through 
wej|bed  vends  containing  solution  and  water  reapectivdy. 

Toetr  table  of  comparison  published  in  1906  shows  the  following 
agreement  ?*^ 


Concentration  in 

grammes  per  litre  of 

solution. 

Osmotic  pressure  at  0*  C. 
in  atmospheres. 

From  vapour 
pressures. 

From  direct 
measurement 

420 
750 

^.3  (at  I2.6') 

694 
101*9 
136*0 

43-97 

67-5I 
100-78 

133-74 

It  seems  likely  that  measurements  of  vapour  pressure  and  com- 
pressiUlity  may  eventually  enable  us  to  determine  accuratdy  osmotic 
pressures  m  cases  where  direct  measurement  is  impossible. 

The  tbpe  of  the  temperature  vapour  pressure  curves  in  the 
qdghbouihood  of  the  freezing  point  of  the  solvent  is  giv^  by 
wte  ^  latest  heat  equation.  The  difference  in  the  two 
It-  slopes  for  water  »nd  ice  is  dpldT-^fld  t-L/T*, 
where  L»  the  latent  heat  of  fusion,  is  the  difference 
between  the  heats  of  evaporation  for  ice  and  water,  and  v  is 
the  specific  volume  of  the  vapour. 

The  difference  in  the  lowering  of  vapour  pressures  dp—dp' 
may  be  put  equal  to  VdP/v,  where  P  is  the  osmotK  pressure,  and  V 
the  specific  volume  of  the  solvent.    We  then  get  WdP^LdT/T. 

In  Older  to  integrate  this  expiession  we  need  to  know  L  and  v 
as  functions  of  the  temperature  and  pressure.    The  latent  heat  L 

at  any  temperature  is  given  by  L-U-J^  (*-*0<'T,  where   L« 

b  value  at  Te  and  s-^P  U  the  difference  in  the  specific  heats  of 
water  and  ice.  The  probable  error  in  neglecting  any  variation 
of  mecific  heat  is  small,  and  we  may  calculate  L  from  the  values 
of  L«-(i-«')  (^r«~T),  where  t-s'  is  about  0*5  calories.  The 
variation  of  L  with  pressure  b  iMobably  small. 

The  volume  of  a  gramme  ot  water  also  depends  on  temperature 
iand  pressure.  Approximately  one  degree  lowerinj^  of  freezing 
point  corresponds  with  a  change  of  13  atmospheres  tn  the  osmotic 
pressure.  From  the  known  coefficients  of  compressibility  and 
thermal  expansion  we  find  that  V  may  be  represented  b^  the  linear 
equation  v*  1*000+0-0008  ^  where  A  b  fhe  loweriAg  of  the 
freezing  point  below  o^. 

'  Putting  in  these  values  aAd  integrating  we  have,  neglecting  terms 
involving  A*,  P-i2-o6  A— 0*021  A'  where  P  b  the  osmotic 
pressure  in  atmospheres. 

H.  W.  Morse  and  J.  C.  W:  Frazer,  who  have  made  direct  measure- 
oients  of  osmotic  pressure  of  solution  of  cane-sugar,  have  also 
measured  the  f  reeziiw  points  Of  corresponding  solutions.  From  these 
results  the  equation  just  given  has  been  examined  by  O.  N.  Lewis. 


Coarentration  in 
gramme-molecules 
per  litre  of  water. 

/Depression  of 
the  freezing 
point -"A^ 

Osmotic  pressure.        | 

Calculated  . 
from  A. 

Observed. 

o-x 

0-5 
i-o 

0-195 
0-985' 

2-07 

«*M 
II-8 

249 

2.A4 
11*8 
34-8 

Thus  the  theory  of  the  connexion  of  osmotk:  pressure  with  freezing 
point  (like  that  with  vapour  pressure)  seems  to  give  resulU  which 
maxad  with  experiments. 

At  the  limit  ot  dilution,  when  the  concentration  of  a  solution 
approaches  zero,  we  have  seen  that  thennodjmamical  theory, 
verified  by  -experiment,  shows  that  the  osmotic 
pressure  has  the  same  value  as  the  gas  pressure  of 
the  same  number  of  molecules  in  the  same  space. 
Gaaes  at  hi|^  prenures-fail  to  conform  to  Boyle's  law,  and  solu- 


tlons  at  modeiate  concentrations  give  osmotic  pressures  which 
increase  faster  than  the  concentration.  The  variation  of  gases 
from  Boyle's  law  b  represented  in  the  equation  of  Van  der 
-Waab  by  subtracting  a  constant  b  from  the  total  volume  to 
represent  the  effect  of  the  volume  of  the  molecules  themsdves. 
The  corresponding  correction  in  sciutions  consists  in  counting 
only  the  volume  of  the  solvent  in  which  the  solute  b  dissolved^ 
instead  of  the  whole  volume  of  the  solution. 
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FtG.  15. 

In  fig.  15  the  curve  I  represents  Boyle's  law  If  the  volume  is 
taken  to  be  that  of  the  solution,  and  the  curve  II  if  the  volume 
b  that  of  the  solvent  Even  thb  correction  b  not  suflkient  in 
solution  of  sugar,  where  the  theoretkal  curve  II  lies  bdow  the 
en)erimental  ooservations.  A  further  correction  may  be  made  by 
adding  more  empirical  terms  to  the  equation,  but  a  more  promising 
idea,  due  to  J.  H.  Poynting  and  H.  L.  Cdlendar  b  to  trace  the 
effect  of  possible  combination  of  molecules  of  solute  with 
molecules  en  the  solvent  These  combined  solvent  molecules  are 
thus  removed  from  exbtence  as  solvent,  the  effective  volume  of 
whkh  b  reduced  to  that  of  the  remaining  free  molecules  of  solvent. 
The  greater  the  number  of  water  molecules  attached  to  one  sugar 
molecule,  the  less  the  residual  volume,  and  the  greater  the  theor- 
etical pressure.  Callendar  finds  that  five  molecules  of  water  in 
the  case  of  cane-sugar  or  two  molecules  in  the  case  of  dextrose  are 
reouired  to  bring  the  curves  into  conformity  with  the  observations 
of  Berkeley  and  Hartley,  which  In  fig.  15  are  indicated  by  crosses. 

SciubilUy  and  Heat  of  Solution. — ^The  conceptions  of  osmotic 

pressure  and  ideal  semi-permeable  membranes  enable  ns  to 

deduce  other  thermodjmamic  relations  between  the  different 

properties  of  solutions.   As  an  example,  let  us  take  the  following 

invcstiigation: — 

An  engine  cylinder  may  be  ima^ned  to  possess  a  semi-permeable 
bottom  and  to  work  without  friction.  If  it  be  filled  with  a  solution 
and  the  bottom  immersed  in 
the  pure  solvent,  pressure  equal 
to  the  osmotic  pressure  must 
be  exerted  on  the  piston  to 
maintain  equilibrium.  Such 
a  system  b  in  the  thermo- 
dynamic equilibrium.  The 
slfghtest  change  in  the  load 
wul  cause  motion  in  one  direc- 
tion or  the  other — the  system 
is  thermodynamically  reversi- 
ble. Such  an  arrangement 
may  be  put  through  a  cycle 
of  operations  as  in  Camot's 
engine  (see  Thbkmodynamics) 
and  all  the  bws  of  reversible- 
engines  applied  to  it  If  the 
solution    m    the  cvlinder   be  v        a 

kept  saturated  by  tnc  presence  f^'***  *6. 

of  crystals  of  the  solute,  crystals  will  dissolve  as  solvent 
enters,  and  the  solution  remains  saturated  throughout  By 
an  imapnary  cycle  of  operations  we  may  then  justify  the 
application  to  solutions  of  the  latent  heat  equation  whkh  we 
have  already  assumed  as  applicable.  In  the  equation  dP/dT^ 
VT(t^— »i),  P  b  the  osmotic  pressure,  T  the  absolute  tempera- 
ture and  X  the  heat  of  solution  of  unit  mass  of  the  solute 
when  dissolving  to  form  -a  volume  «i— si  of  saturated  solution 
in  an  osmotic  cylinder.    Thb  process  involves  the  performance  of 
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an  amount  of  otmbtic  ivork  P(i^— vi).  If  the  heat  ci  nlutloa  be 
measured  in  a  calorimeter^  no  work  b  done,  ao  that,  if  we  call  this 
calorimetric  heat  of  solution  L,  the  two  quantities  are  connected 
by  the  rdation  L«X+P(^— si).  If  L  is  xero  or  negligible, 
X--P(»»-»i)  and  we  have  «fP/<rr--P/T  or  dP/P- -tfT/T, 
which  on  integration  gives  loa  P^log  T+C,  or  P>*AT,  t.e.  the 
osmotic  pressure  b  pcoportional  to  the  absolute  tempersture.  This 
result  must  hold  good  lor  any  solution,  but  if  the  solution  be  dilute 
when  saturated,  that  is,  if  the  solubility  be  small,  the  equation 
shows  that  if  there  be  no  heat  effect  when  solid  dissolves  to  form  a 
saturated  solution,  the  solubility  b  independent  of  temperature, 
for,  in  accordance  with  the  gas  laws,  the  osmotic  pressure  oi  a  dilute 
solution  of  constant  concentration  b  proportional  to  the  absolute 
temperature.  It  fdlows  that  if  the  thermodynamic  heat  of  solution 
be  positive,  that  is,  if  heat  be  absorbed  to  kee^  the  sjrstem  at  constant 
temperature,  the  solubility  will  increase  with  rising  temperature, 
while  if  heat  be  evolved  dn  dissolution,  the  solubility  faUs  when  the 
system  is  heated. 

In  all  thb  investigation  it  should  be  noted  that  the  beat  of  solu- 
tion with  which  we  are  concerned  is  the  heat  effect  when  solid 
dissolves  to  form  a  saturated  solution.  It  is  not  the  heat  effect 
when  solid  b  dissolved  in  a  large  excess  of  solvent,  and  may  differ 
so  much  from  that  effect  as  to  nave  an  opposite  si^.  Thus  cupric 
chloride  dissolves  in  much  water  with  an  evolution  of  heat,  but 
when  the  solution  is  neariy  saturated,  it  b  cooled  by  taking  up  more 
of  the  solid. 

In  a  very  dflute  solution  no  appreciable  heat  is  evolved  or 
absorbed  when  solvent  is  added,  but  such  heat  effects  are 
OttaoOa  generally  found  with  more  concentrated  solutions. 
PnMMun  The  result  b  to  change  the  relation  between  tempera- 
ture and  the  osmotic  pressure  of  a  solution  of  constant 
concentration,  a  relation  which,  In  very  dilute 
solutions,  is  a  direct  proportionality. 

The  equation  of  available  enernr  (see  Enbrgbtxcs)  A>*U+ 
TdA/dT  may  be  applied  to  thb  problem.  The  available  energy  A 
b  the  work  which  may  be  gained  from  the  system  by  a  small  rever- 
siUe  isothermal  operation  with  an  osmotic  cylinder,  that  b  Pdv. 
If  /  b  the  heat  of  ouution  per  unit  change  of  volume  in  a  calorimeter 
where  all  the  energy  aoes  to  heat,  the  change  in  internal  energy  U 
b  measured  by  /dn.    We  then  have 

Pdv-M9+T^(P<{9). 

Neglectlnff  the  volume  change  with  temperature  thb  gives 
P^l-^TdP/dT  for  the  relation  reouired.  In  the  case  where  / 
is  negligible  we  have  P/dP^T/JT,  wnich  on  integration  shows  that 
the  osmotic  pressure,  as  in  the  specUl  case  of  a -dilute  solution,  b 
proportional  to  the  absolute  temperature. 

Theories  of  Solution. — ^The  older  observers,  noticing  the  heat 
effects  which  often  accompany  dissolution,  regarded  solutions 
as  chemical  compounds  of  varying  composition.  The  physical 
inviestigation  of  osmotic  pressure,  and  its  correlation  by 
Van!t  Hoff  with  the  pressure  of  a  gas,  brought  forward  a  new 
aspect  of  the  phenomena,  and  suggested  an  identity  of  physical 
modus  operandi  as  well  as  of  numerical  value.  On  thb  view,  the 
function  of  the  solvent  is  to  give  space  for  the  solute  to  diffuse, 
and  the  pressure  on  a  Semi-permeable  membrane  is  due  to  'the 
excess  of  solvent  molectiles  entering  over  those  leaving  in  conse- 
quence of  the  smaller  number  which  impinge  on  the  membrane 
from  the  side  of  the  solution;  the  defect  in  the  number  must 
be  proportional,  roughly  at  any  rate,  to  the  number  of  solute 
molecules,  present,  that  is,  to  the  strength  of  the  solution. 

Whatever  view,  if  any,  be  adopted  as  toi  the  nature  of  a  solu- 
tion, the  thermodynamic  relations  we  have  investigated  equally 
hold  good.  It  b  the  strength  and  weakness  of  thermodynamic 
methods  that  they  are  independent  of  theories  of  constitution. 
The  results  are  true  whatever  theory  be  in  vogue,  but  the  results 
throw  no  light  on  the  problem  of  which  theory  to  choose.  All 
the  thermodynamic  relations  we  have  deduced  hold  on  any  theory 
of  solution  and  favour  no  one  theory  rather  than  another. 
Whether  osmotic  pressure  be  due  to  physical  impact  or  to 
chemical  affinity  it  must  necessarily  have  the  gas  value  in  a  dilute 
solution,  and  be  related  to  vapour  pressure  and  freezing  point 
in  the  way  we  have  traced.  But  for  any  theory  of  solution  to 
be  tenable,  it  must  at  least  be  con^stent  with  the  known  thermo- 
dynamic relations,  verified  as  those  relations  are  by  titperiment. 

On  certain  assumptions  required  for  the  extension  of  the 
methods  of  the  kinetic  theory  of  gases  to  liquids,  L.  Boltzmann 
offered  a  demonstration  of  the  law  of  osmotic  pressure  in  dilute 


solutions,  based  on  the  idea  that  the  mean  energy  of  translation 
of  a  molecule  should  be  the  same  in  the  liquid  as  in  the  gaseous 
state.  But,  whether  or  not  the  assumption  tmderiying  this 
demonstration  be  aiccepted,  the  similarity  between  solution  and 
chemical  action  remains,  and  the  osmotic  law  has  been  Mramined 
from  this  side  by  J.  H.  Poynting  and  by  H.  L.  Cailendar.  The 
fundamental  phenomenon  they  take  to  be  the  identity  of  vapour 
pressure,  and  consider  the  combination  necessary  to  reduce  the 
vapour  pressure  of  a  solution  to  the  right  value.  If  each  mole- 
cule of  the  solute  combines  with  a  certain  number  of  molecules  of 
the  solvent  in  such  a  way  as  to  render  them  inactive  U«  ev^K>ra- 
tion,  we  get  a  lowering  of  vapour  pressure.  Let  us  assume 
that  the  ratio  pjf^  of  th6  vapour  pressures  of  the  solvent  and 
solution  u  equal  to  the  ratio  of  the  number  of  icbt  molecules  of 
solvent  to  the  whole  number  of  molectdes  in  the  solution.  Each 
molecular  comidez,  formed  by  solution  and  solvent,  b  treated 
as  a  single  molecule.  If  there  are  n  molecules  of  solute  to  N  of 
solvent  originally,  and  each  molecule  of  solute  combines  with  a 
molecule  of  solvent,  we  get  for  the  ratio  of  vapour  pressures 
j^/^— (N— ai»)/(N— an+n),  while  the  relative  lowering  of 
vapour  pressure  ss  (^— ^/^-n/(N— an). 

In  the  limit  of  dilution  when  n  ia  very  small  compared  with  N 
thb  gives  Raoult's  experimental  law  that  the  relative  lowering 
b  n/N,  which  we  deduced  from  the  osmotic  law,  and  conversely 
from  which  the  osmotic  law  follows,  whDe  for  more  concentrated 
solutions  agreement  b  obtained  by  assigning  arbitrary  values  to 
0,  which,  as  we  have  seen,  b  5  in  the  case  of  cane-sugar. 

Certain  solvents,  such  as  water,  liquid  ammonia  or  liquid 
hydrocyanic  add,  possess  the  power  oif  making  some  solutes, 
such  as  mineral  salts  and  adds,  when  dissolved  in  them,  con- 
ductors of  electridty.  The  spedal  properties  of  these  solutions 
are  dealt  with  tmder  Elecisolvsxs  and  Conduchon,  Elxc- 
Tsic,  %  In  Liquids.  Attempts  have  been  made  to  co-ordinate 
thb  ionizing  power  of  solvents  with  their  dielectric  constants, 
or  with  their  chemical  properties.  On  the  lines  of  Poynting's 
theory  of  solution,  each  ion  in  electrolytes  must  ocHnbine  with 
one  or  more  molecules  of  solvenL 

Diffusion  in  Soiulions. — ^The  passage  of  dissolved  substances 
through  animal  and  vegetable  membranes  was  the  subject  of 
many  early  experiments.  It  was  found  that  substances  like 
mineral  salts,  which  crystallize  well  from  solution,  passed  such 
membranes  with  comparative  ease,  while  the  jelly-like  substances 
such  as  albumen  passed  with  extreme  slowness  if  at  all.  The 
first  to  make  systematic  experiments  on  the  free  diffusion  of 
dissolved  substances  with'  no  separating  membrane  wasThomas 
Graham  (1804-1869),  who  immersed  in  a  large  volume  of  water 
a  wide-mouthed  bottle  containing  a  solution,  and  aftei'  some 
time- measured  the  quantity  of  substance  which  had  diffused 
into  the  water.  Again  the  two  classes  of  substances  mentioned 
above  were  found  to  be  distinguished,  and  Graham  called  the 
slowly  diffusible  non-crystalline  bodies  colloids,  in  contrast  to 
the  quickly  diffusible  crystalloids.  Graham  showed  that  the 
diffusion  was  approximately  proportional  to  the  difference  in  con- 
centration, and  on  these  lines  a  theory  of  diffusion  was  founded 
on  the  lines  of  Fourier's  treatment  of  the  conduction  of  heat. 

The  quantity  of  substance  which  diffuses  throi»h  unit  area  in 
one  second  may  be  taken  as  proportional  to  the  difference  in  con- 
centration between  the  fluids  at^that  area  and  at  another  parallel 
area  indefinitely  near  it.  _This  difference  in  coacentratioa  is 
proix>rtional  to  the  rate  of  variation — dcjdx  of  the  concentration 
c  with  the  distance  x^  so  that  the  number  of  gramme-molecules 
of  solute  which,  in  a  time  df,  cross  an  area  A  of  a  lon^  cylinder  of 
constant  cross  section  b  dN  »  —DAUcldx)dt^  where  D  la  a  constant 
known  as  the  diffusion  constant  or  the  diffusivity. 

The  osmotic  pressure  of  a  solution  depends  on  the  concentratioa, 
and,  if  we  regard  the  difference  in  that  pressure  as  the  effective 
force  driving  the  dissolved  substance  through  the  aolution,  we 
are  able  to  oDtain  the  equation  of  diffusion  in^another  form.  When 
the  solution  is  dilute  enough  for  the  osmotic  pressure  to  posseaa 
"  the  gas  "  value  the  equation  bccome»~ 

where  R  is  the  usual  gas  constant,.  T  the  absolute  temperature, 
and  F  the  foire  required  to  drive  oncgranune^molecule  of  the  solute 
through  the  solution  with  unit  velocity. ' 
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By  eompariaon  with  the  fint  equatkm  we  «e  that  RT/F  is  equal 
to  D.  the  diffuaion  constant.  This  constant  can  be  measured 
experimentally,  and  for  such  a  substance  as  sugar  or  water  comes 
out  atMDut  o*3  at  30*  C,  the  unit  of  time  being  the  day.  Hence 
the  force  requited  to  drive  one  gramme-molecule  of  sugar  through 
water  with  a  velocity  of  one  centimetre  per  second  may  be  calculated 
as  some  thousands  of  miltions  of  Idlogrammes  weight. 

In  the  case  of  dectrolytes  we  can  go  further,  and  cakulate  the 
itifffff^<*n  constant  itself  from  the  theory  of  electrolytic  dissociation 
(see  CcMTDUCTiON,  Elbctric,  i  In  Idqmds),  On  that  theory  the  ions 
of  a  dilute  solution  migrate  independently  of  esch  other.  Since  some 
sons  are  more  mobile  than  others,  a  separation  will  ensue  when 
water  is  placed  in  contact  with  a  solution,  the  faster  moving  ion 
penetrating  quicker  into  the  water  under  the  driving  foice  oi  the 
osmotic  pressure  gradient.  This  separation  causes  a  difference 
of  potential,  which  can  be  calpulated  and  is  found  to  agree  with  the 
vauKS  obtained  experimentally.  The  separation  also  sets  up  electro- 
static forces,  which  increase  untflthey  are  strong  enough  to  dr^  the 
slower  moving  ioos  along  faster,  and  to  retard  the  naturally  faster 
ions  till  they  tnvd  at  the  same  rate.  The  resistance  offered  by  the 
liquid,  and  therefore  the  force  F,  re9uired  to  drive  one  gramroe- 
molecule  through  the  liquid  with  unit  velocity  is  the  sum  of  the 
uaieapoodim  quantities  for  the  individual  ions.  Now  the  veloci- 
ties «  and  9  of  the  opposite  ions  under  unit  potential  gradient,  and 
thecefore  U  and  V  under  unit  force,  are  known  from  electrical 
data.  Thus  F,  which  is  equal  to  1/U+ i/V,  is  known.  The  osmotic 
pressure  of  an  electrolyte  consisting  oi  two  ions  is  double  that 
of  a  non-electrolyte  Hence  for  a  binary  electrolyte  the  diffusion 
constant  is  measured  by  aRT/F  or  2UvRT/(U+V}.  This  result 
gjves  a  value  of  D  for  dilute  hydrochloric  acid  equal  to  2*49  to 
corapase  with  the  observed  value  of  2-30.  Other  substances  give 
cqu^y  good  agreements;  thus  sodium  chloride  has  a  calculated 
constant  of  I*i2  ami  an  observed  one  of  i*ii.  Such  concordance, 
pvea  strong  support  to  the  theory  of  diffusion  outlined  above. 

CclMdaL  Solniumt, — ^Besidea  a  large  number  of  animal  and 
ircfetaUe  substances,  many  precipitates  formed  in  the  course 
of  inorganic  chemical  reactions  are  non-crystalline  and  appear 
in  the  a>Ik>idal  state,  instances  are  the  sulphides  of  antimony 
and  •isenic  and  the  hydroxides  of  iron  and  alumina.  Some 
of  these  orikuds  disserve  in  water  or  other  liquids  to  form 
solttlions  called  by  Graham  hydrosds;  Graham  named  the  solids 
formed  by  the  setting  or  coagulation  of  these  liquids  kydrogds. 
Solutioos  ci  colloids  in  solvents  such  as  water  and  alcohol  seem 
to  be  divisible  into  two  classes.  Both  mix  with  warm  water 
in  aD  prc^Xtftions,  and  will  solidify  in  certain  conditions.  One 
dass,  represented  by  gelatin,  will  redissolve  on  warming  or 
diluting,  while  the  other  dass,  containing  such  substances  as 
silica,  albumen,  and  metallic,  hydxxMulphides,  will  solidify  on 
beating  or  on  the  addition  of  electrd3rtes  to  form  a  solid  "  gd  " 
which  cannot  be  redissolved.  Solidification  of  the  first  kind 
may  be  termed  "  setting,"  that  of  the  second  "  cmgulation." 

The  power  of  coagulation  of  colloids  shown  by  dectrolytes 
depends  in  a  curious  manner  on  the  chemical  valency  of  the 
effective  ion.  The  average  of  the  coagulative  powers  of  salts  of 
univalent,  divalent  and  trivalent  metals  have  been  found  by 
experiment  to  be  proportional  to  the  numbers  1:35: 1023.  If  we 
aaume  that  a  certain  minimum  dectric  charge  must  be  brought 
into  contact  with  a  group  of  colloid  particles  to  produce  coagu- 
lation, twice  as  many  univalent  ions  must  collect  to  produce  the 
same  effect  as  a  number  of  divalent  ions,  and  three  times  as  many 
as  an  effective  number  of  trivalent  ions.  We  can  calculate,  by 
the  hdp  of  the  kinetic  theory  and  the  theory  of  chances,  the  fre- 
<|uency  with  which  the  necessary  conjunctions  of  iOtas  vrisi  occur, 
and  show  that  the  general  law  wiQ  be  that  the  coagulative 
powers  should  be  in  the  ratios  ot  1  ixzsfl.  Putting  x— 33,  we 
get  X  :  3a  :  X024  to  compare  with  the  experimental  numbers.  The 
ordinary  surface  energy  of  a  two-phase  system  tends  to  diminish 
the  area  of  contact,  and  thus  to  hdp  the  growth  of  the  larger 
aggP^ates  required  for  coagulation.  A  natural  dectric  charge 
on  the  partidcs  would  oppose  this  tendency,  and  tend  to  increase 
the  bee  surface  and  thus  promote  disintegration  and  solution. 
The  function  of  the  dectrolyte  may  be  to  annul  such  a  natural 
duofge  and  thus  allow  the  non-dectric  surface  energy  to  produce 
coagulation.  This  explanation  is  supported  by  some  experiments 
by  W.  B.  Hardy,  who  found  that  certain  colloids  did  possess 
electric  charges,  the  sign  of  which  depended  on  whether  the  sur- 
rounding Uquid  was  slightly  add  or  slightly  alkaline.  At  the 
aeutral  point,  when  the  partides  possessed  no  charge,  their 


stability  was  destroyed,  and  they  were  predpitated.  But  recent 
experiments  have  shown  that  the  simple  theory  of  coagulation 
here  outlined  needs  amplification  in  certain  directions.  The 
phenomena  seem  to  be  dependoit  on  variables  such  as  time,  and 
are  more  complicated  than  seemed  likdy  at  first. 

The  sise  of  the  suspended  partides  in  ralloidal  solutions  varies 
greatly.  In  some  solutions  they  axe  visible  under  a  good 
microscope.  In  other  cases,  while  too  small  to  be  directly 
visible,  they  are  large  enou^  to  scatter  and  pohoize  a  beam  of 
light.  In  yet  other  solutions,  the  partides  are  smaller  again, 
and  seem  to  approach  in  size  the  larger  molecules  of  crystalloid 
substances.  It  is  not  yet  agreed  whether  colloid  solution  is 
the  same  in  kind  though  different  in  degree  from  crystalloid 
solution  or  is  a  phenomenon  of  an  entirdy  different  oi^er. 

RspBaBMCEs.— -The  properties  and  theqry  of  sdutions  are  treated 
m  all  works  on  general  physkal  chemist^;  Ostwald's  discussion  in 
his  Lekrbuch  was  translated  into  English  in  1891  by  M.  M.  P.  Muir 
entitled  SciuHon.  Special  worics  are  W.  C.  D.  Whetham,  Theory  of 
Solution  (1902) ;  W.  Rothmund,  LbdkkkeU  (1907).  Solubility  Ubln 
are  aiven  in  Landdt,  Bdmstdn  and  Meyernoffers,  TabdUn  (1905) ; 
A.  M.  Comey,  Diciionaey  of  SolnhilUus  {Jwortjonic)  (1896):  A. 
Sdddl,  Dictionary  of  Ike  Seiubilitut  of  Inoriante  and  Ortanic 
Substances  (1907).  (W.  C  D.  W.) 

80LUTRIAH  BPOCH,  in  archaeology,  the  name  given  by 
G.  deMortillet  tothesecondstageof  his  system  of  cave-chronology, 
and  that  synchronous  with  the  third  division  of  the  Quaternary 
period.  It  is  so  called  from  the  Solutr6  Cave,  Macon  district, 
S&one-et-Loire.  The  period  is  characterized  by  two  series  of 
chipped  flints,  one  niodelled  on  the  laurd-leaf ,  the  other  on  that 
of  the  willow.  Those  of  the  first  series  are  artistically  chipped 
upon  the  two  faces  and  the  end,  and  are  readily  distinguishable 
from  the  flints  of  the  preceding  Mousterian  epoch.  Large  thin 
spear-heads;  scrapers  with  edge  not  on  the  side  but  on  the 
end;  flint  knives  and  saws,  but  all  still  chipped,  not  ground 
or  polished;  long  spear-points,  with  tang  and  shoulder  on  one 
side  only,  are  also  characteristic  implements  of  this  epoch. 
Bone  or  horn,  too,  was  used.  The  Solutrian  work  exhibits  a 
transitory  stage  of  art  between  the  flint  Implements  of  the 
Mousterian  and  the  bone  implements  of  the  Maddenian  epochs. 
The  fauna  indudes  the  horse,  reindeer,  mammoth,  cave  lion, 
rhinoceros,  b^u:  and  urns.  Solutrian  "  finds  "  halve  been  also 
made  in  the  caves  of  Les  Eyzies  and  Laugerie  Haute,  and  in  the 
Lower  Beds  of  Cresswdl  Cave  (Derbyshire). 

SOLWAY  FIRTH,  an  estuarine  inlet  of  the  Irish  Sea,  between 
En^and  and  Scotland.  If  its  mouth  be  taken  as  between  St 
Bee's  Head  on  the  English  and  Burrow  Head  on  the  Scottish 
coast,  its  length  is  50  m.  The  breadth  at  the  mouth  is  32  m.; 
near  the  head,  where  the  Solway  viaduct  of  the  Caledonian  rail- 
way crosses  the  firth,  it  is  nearly  x)  m.  The  general  direction 
is  north-easterly  from  the  mouth.  The  Scottish  counties 
bordering  the  firth  are  Wigtownshire,  Kirkcudbright  and 
Dumfriesshire;  the  English  coast  belongs  to  Cumberland.  On 
the  English  side  the  low  Solway  Plain  borders  the  firth,  except 
for  a  short  distance  above  St  Bees  Head.  The  Scottish  shore, 
however,  is  not  continuously  flat,  and  such  elevations  tA  Criffell, 
(1866  ft.),  Bengaim  (1250)  and  Caimharrow  (1497),  above 
Wigtown  Bay,  rise  close  to  it.  The  shore  Ene  is  broken  on  both 
sides  by  the  estuaries  of  several  rivers.  Thus  in  Scotland  the 
Cree  and  other  streams  enter  Wigtown  Bay;  the  Dee,  Kirk- 
cudbright Bay;  Auchencaim  Bay  and  Rough  Firth  receive 
numerous  small  streams,  and  the  Nith  discharges  through  a  long 
estuary  The  Annan  has  its  mouth  near  the  town  of  that  name; 
and  the  Esk  and  Eden  at  the  head  of  the  firth,  in  Cumberland. 
On  this  diore  Morecambe  Bay  recdves  the  Wampool  and  Waver 
from  the  plain,  the  Ellen  has  iu  mouth  at  Maryport,  and  the 
Derwent  from  the  Lake  District  at  Workington.  The  waters 
of  the  firth  are  fallow,  and  a  tidal  bore  occurs  periodically. 
The  fisheries  are  extensive,  and  though  there  are  no  ports  of  the 
first  magnitude  on  the  firth,  a  considerable  shipping  trade  is 
carried  on  at  Whitehaven,  Harrington,  Workiiigton,  Maryport 
and  SiUoth  in  Cumberland,  and  at  Annan,  Kirkcudbright. 
CreetQwn  and  Wigtown  on.  the  Scottish  side. 
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SOMA  (Sanskrit  for  "pressed  juice,"  from  the  root  su,  to 
press),  in  Hindu  mythology  the  god  who  is  a  personification 
of  the  soma  plant  {Asdepias  acida),  from  which  an  intoxicating 
milky  juice  b  squeezed,  Soma  is  the  Indian  Bacchus,  and  one 
of  the  most  important  of  the  Vedic  gods.  AU  the  1x4  hymns 
of  the  ninth  book  of  the  Rig  Veda  are  in  his  praise.  He  is 
celebrated  as  a  dual  divinity  with  Indra,  Agni,  Pushan  or  Rudra, 
in  other  books.  The  preparation  of  the  soma  juice  was  a  very 
sacred  ceremony,  and  the  worship  of  the  god  u  very  old,  soma 
being  identifiable  with  the  Avestan  homaf  prepared  and  cele- 
brated in  the  Indo-Iranian  period.  The  plant's  true  home  is 
heaven,  and  soma  is  drunk  by  gods  as  well  as  men,  and  it  is  under 
its  influence  that  Indra  is  related  to  have  created  the  universe  and 
fixed  the  earth  and  sky  in  their  place.  In  post- Vedic  literature 
soma  is  a  regular  name  for  the  moon,  which  is  regarded  as  being 
drunk  up  by  the  gods  and  so  waning,  till  it  is  filled  up  agam  by 
the  sun.  In  both  the  Rig  Veda  and  Zend  AvesU  soma  is  the 
king  of  plants;  in  both  it  is  a  medicine  which  gives  health,  king 
life  and  xemoves  death.  In  both  the  celestial  b  distinguished 
from  the  terrestial  soma,  and  the  liquor  from  the  god.  The 
first  soma  is  supposed  to  have  been  stolen  from  its  guardian 
demon  by  an  eagle,  this  soma-bringing  eagle  of  Indra  being 
comparable  with  the  nectar-bringing  eagle  of  Zeus,  and  with  the 
eagle  which,  as  a  metamorphosis  of  Odin,  carried  o£f  the  mead. 
Sew  A.  A.  Macdondl.  Vedic  Mythclogy  (Stnasbuig ,  1897)- 
SOHAULAND,  a  country  of  East  Africa,  so  named  from 
its  Somali  inhabitants.  It  b  also  known  as  the  "  Eastern  Horn 
of  Africa,"  because  it  projects  somewhat  sharply  eastwards 
into  the  Indian  Ocean,  and  b  the  only  section  of  the  continent 
which  can  be  spoken  of  as  a  peninsula.  In  general  ouihne  it 
b  an  irregular  triangle,  with  apex  at  Cape  GuardafuL  From  the 
apex  the  north  side  extends  over  600  m.  along  the  south  shore 
of  the  Gulf  of  Aden  westwards  to  Tajtira  Bay,  and  the  east  side 
skirts  the  Indian  Ocean  south-west  for  over  xooo  m.  to  the 
mouth  of  the  Juba.  Somali  also  inhabit  the  coast  region  and 
considerable  areas  inland,  as  far  south  as  the  Tana  river.  The 
country  between  the  Tana  and  Juba  rivers  now  forms  part 
of  British  East  Africa  (9.V.),  and  in  thb,  article  b  not  included 
in  Somaliland.  Inland  the  limiu  of  Somaliland  correspond 
roughly  with  the  Shoan  and  Harrar  HiUs,  and  the  Galla  dis- 
trict south  of  Shoa  and  east  of  Lake  Rudolf.  The  40'*  east  may 
be  taken  as  the  western  limit  of  Somali  settlements  The 
triangular  space  thus  roughly  outlined  has  a  total  area  of  about 
356,000  sq.  m.  The  population  b  estimated  at  about  x,xoo,ooo, 
but  no  trustworthy  data  are  available.  It  b  partitioned 
between  Great  Britain,  Italy,  France,  and  Abyssinia  as  under: — 


Area  in  tq.  m. 

Population. 

British  Somaliland    .     .     . 
French  SomaliUnd    .     . 
Italian  Somaliland    .     .     . 
Abyninian  Somaliland  K     . 

Total 

68,000 

I3,00O 

146,000 
X30.000 

300,000 

50,000 

400,000 

350,000 

356,000 

1,100,000 

Somaliland  was  not  generally  adopted  as  the  name  of  the 
country  until  the  early  years  of  the  xgth  centtiry.  The  northern 
and  central  dbtricts  were  previously  known  as  Adel,  the  north- 
east coast  as  Ajan.  By  the  ancients  the  country  was  called 
regie  romataica,  from  the  abundance  of  axomatic  plants  which 

it  produced. 

Physical  Fealwts. — ^The  whole  region  b  characterittd  bv  a  re- 
marl^ble  degree  of  physical  uniformity,  and  may  be  Sroadly 
described  as  a  vast  plateau  of  an  average  elevation  of  3000  ft., 
bounded  westwards  oy  the  Ethiopian  and  Galla  highlands  and 
northwards  by  an  inner  and  an  outer  coast  range,  skirtmg  the  south 
ride  of  the  Gulf  of  Aden  in  its  entire  length  from  the  Harrar  uplands 
to  Cape  Guardafui.  The  plateau,  known  as  the  Ogaden  plateau, 
everywhere  presents  the  same  monotonous  aspect  of  a  boundless 
steppe  clothed  with  a  scanty  vegetation  of  scrubby  plants  and 
herbaceous  growtha 

■  The  incline  is  unifonnly  to  the  south-east,  and  apart  from  the 
few  coast  streams  that  reach  the  Gulf  of  Aden  during  the  rains, 
all  the  running  waters  are  collected  in  three  rivers — the  Nc^al 
in  the  liorth,  the  Webi  Shebeli  in  the  centre,  and  the  Juba  (^.r.) 

>  See  also  Abyssinia. 


in  the  south— whkh  have  a  parallel  south-easterly  dlrectioo  towaida 
the  Indian  Ocean  But  so  slight  b  the  precipiuuon  that  the  Juba 
alone  has  a  permanent  discnaige  seawards.  The  No^  sends 
down  a  turbiilent  stream  dunng  the  fresheta.  while  the  Shebdi, 
notwithstanding  the  far  greater  extent  of  its  ba«n.  does  not  reach 
the  sea.  At  a  distance  of  about  ii  m.  from  the  coast  it  is  tncer* 
cepted  by  a  lone  line  of  dunes,  which  tt  fail*  to  pierce  and  b  chiia 
ddSected  southwards,  flowing  10  this  direction  lor  nearly  170  n. 
parallel  with  the  coast,  and  then  disappeanog  m  a  swanm  de* 
pression  (the  Bali  marshes)  before  reachine  the  Juba  estuary  " 

Ceolop  — The  Somaliland  plateau  b  cnieAy  oompoeed  of  gnebs 
and  schist  In  the  north  the  plateau  is  overUin  by  red  and  purple 
unfosstliferous  sandstones,  capped  near  its  edge  by  a  cherty  liine> 
stone  also  unfossihferous  but  possibly  of  Lower  Cretaceous  age. 
The  plains  inUnd  from  Berbeca,  and  the  maritime  margins  between 
the  coast  and  foot  of  the  plateau,  consist  of  Umestonea  of  Lower 
Oolitic  age  with  BeUmnUes  tubhastatut  At  Duba  some  limestones 
may  belong  to  the  Lowei  Cretaceous. 

Clinude, — In  general  the  chmace  u  dry  and  bracing  all  over  the 
plateau  Temperature  is  as  a  rule  high  but  with  considerable 
vanation.  from  60*  F.  or  less  in  the  eariy  morning  to  100*  or  over 
in  the  eariy  afternoon.  On  an  average  the  coast-belt  tempentures 
are  some  10*  higher  than  those  of  tne  plateau  Four  seaaona  are 
recogmaed — ^Januaiv-April,  very  dry  and  great  heat.  May-June, 
cooler  and  the  "  heavy  "  rains;  July-September,  the  aeaaoo  of 
extreme  heat  and  the  south-west  monsoon;  October^I>ecember, 
the  "  tight  "  nuns.  The  "  heavy  "  laina  are  Uttle  experienced  in 
the  coast  diatricts.  The  rainfall  is  from  4  to  8  in.  a  year.  In  coo- 
sequence  of  the  elevation  of  the  plateau  and  the  dryneaa  of  the 
air.  the  heat  b  less  oppressive  than  is  indicated  by  the  tempera- 
tures recorded     Malana  prevatb  in  the  valley  of  the  Webi  SfaebelL 

Flora  — The  highUnds,  which  in  an  almost  continuous  line  traverse 
East  Africa,  have  to  a  great  extent  tsobted  the  flora  of  Somaliland 
in  spite  of  the  genoal  resembUnce  of  its  chmate  and  aoO  to  the 
country  on  the  western  side  of  the  band  <^  high  ground.  In  the 
northern  mountainous  regions  of  Somaliland  Uie  flora  lesemUea, 
however,  to  some  extent,  that  of  the  GaUa  country  and  Abyssinia. 
On  the  plateau  many  forms  common  elsewhere  in  Eaat  Africa, 
such  as  the  Borassus  palm  and  the  baobab  tree,  are  missing.  The 
greater  part  of  the  country  is  covered  either  with  tall  coarse  graasea 
(these  open  plains  being  called  &aii),  or  more  commonly  with  thick 
thorn-bush  or  jungle,  among  which  rise  occasional  tsuated  trees. 
The  prevalent  bush  pUnts  are  khansa  (umbrclb  mimosa),  .acacba, 
aloes,  and,  espccblly,  Boswellia  and  Commtpkora^  which  yield 
highly  fragrant  resins  and  balsams,  such  as  myrrh,  frankincense 
(Utbanum)  and  "  balm  of  Gilead.'^  The  billeil  b  a  thom-buab 
growing  about  10  ft.  high  and  covered  with  small  curved  hooks 
of  great  strength.  The  bush  contains  also  numerous  creepers,  one 
of  the  most  common  being  known  as  the  emie.  It  b  a  vivid  green 
and  has  Urge,  fleahy.  heart-shaped  leaves.  Of  the  thorns,  the 
tuda  and  the  wadt  often  grow  from  30  to  50  ft.  high  and  have  large 
Bat-topped  branches.  In  places  there  are  foresu  of  these  trees. 
On  the  summit  of  the  Golis  range  the  cedars  form  foresta.  Among 
the  bner  trees  are  the  mountain  cedar,  reaching  to  too  ft.;  the 
ioh,  w&ch  bean  edible  berries  in  appearance  something  like  the 
chtny  with  the  taste  of  an  apple,  grows  to  some  60  ft.,  aiid  b  found 
fringing  the  river  beds,  the  kassdian,  a  kind  of  euphorbb,  attaining 
a  height  of  about  70  ft  ;  and  the  daret,  a  fig  tree.  There  are  patclies 
of  dense  reeds,  reaching  10  ft  high,  and  thickets  of  tamarisk  atoiw 
the  river  beds,  and  on  either  side  the  jungle  b  high  and  more  luxuri- 
ant than  on  the  open  plateau.  Of  herbaceous  pbnts  the  kissemia, 
the  sole  representative  of  the  order  Loasaceae,  whkh  b  common  in 
America  but  very  rare  elsewhere,  b  found  in  Somaliland,  which 
also  possesses  forms  belonging  to  the  eastern  Mediterranean  flora. 

Fauna. — Somalibnd  is  rich  in  the  larger  wild  animala  Among 
them  are  the  lion  (Somali  name  Itbak)  and  elephant,  though  these 
have  been  to  a  Urge  extent  driven  from  the  northern  coast  oiatricts; 
the  black  or  double-homed  rhinoceros,  common  in  central  Ogaden; 
Icoparda,  abundant  in  many  districts,  and  daring — they  have  given 
their  name  to  the  Webi  Shebeli  ("River  of  the  Leopards*'); 
panthen:  spotted  and  ctriped  hyenas  (the  latter  rare),  foxesi 
jackals,  badnn  and  wikl  dogs;  girafl^es  aiul  a  great  variety  of 
antelopes.  The  antelopes  include  tne  beisa  oryx,  fairiy  common  and 
widely  dbtributed;  the  greater  and  leaser  kudu  (the  greater  kudn 
b  not  found  on  the  Ogaden  plateau) ;  the  Somali  hartebeest  {BtAalis 
SwayneOf  found  only  in  the  Haud  and  Ogo  districts;  waterbuck. 
rare  except  along  the  Webi  Shebeli  and  the  Nogal;  the  dol  or 
Somali  bushbuck;  the  dibatag  or  Clarke's  gaxelle;  the  giraffe-like 
gerenuk  or  Waller's  saxelle,  very  common ;  tw  aoul  or  Soemmering's 

Stxelle,.  widely  distiiDUted;  the  dero  (Gaadta  Speki);  and  the  snial] 
ikdik  or  sakaro  antelope,  found  In  almost  every  thicket.  The 
aebra  (Equus  gretyi)  b  found  in  Ogaden  and  places  to  the  aouth, 
the  wild  ass  in  tne  northern  regiona  There  are  wart  hogs, 
baboons  (maned  and  maneless  varieties),  a  tree  monkey, 
jumping  shrews,  two  kinds  of  squirrel,  a  small  hare,  rock  rabbits 

*  It  b  probable  that  a  divereent  branch  leaves  the  Shebdi  some 
distance  above  the  swamps  and  that  at  high  water  an  overflow 
into  the  Juba  ooeun  (see  Ceog.  Jauru.,  Nov.  1909). 
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and  a  wetsd-liloe  animal  wfuch  hunts  in  packs.  Oatrlcbes  are  found 
in  the  open  |>lains ;  the  riveraswarm  with  crocodiles,  but  hippopotami 
are  rare.  Birds  of  prey  are  numerous  and  include  eagles,  vultures, 
kites,  ravens  and  the  carrion  stork.  Among  game  btrds  are  three 
varieties  of  bustard,  guinea  fowl,  partridges,  sand  grouse  and  wild 
Snakes  are  common,  an  adder,  a  variegated  rock  snake  and  a 


Hadramut  with  forty  foDowen  about  the  xjth  century.  Other 
traditions  trace  their  origin  to  the  Himyaritic  chiefs  Sanhlj 
and  Samamah,  said  to  have  been  coeval  with  a  King  Afrikus, 
who  is  supposed  to  have  conquered  Africa  about  a.d.  400. 
These  legends  should  perhaps  be  interpreted  as  pointing  to  a 
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Mack  snake  called  muss  being  those  most  dreaded.  Mosquitoes  are 
rardy  troublesome,  jgadflies,  and  a  large  spider  (kangeyu),  which 
spins  a  web  resembling  golden  silk,  are  common,  as  are  scorpions 
and  centipedes.  Termites  rear  sharp  pointed  "  hills,"  often  over 
so  ft.  high.   A  tpedn  of  lizard  grows  nearly  4  ft.  long. 

InMa^taiUs.—Tht  Somali  belong  to  the  Eastern  (Ethiopic) 

Hamitic  family  of  tribes,  of  which  the  other  chief  memben  are 

the  neighbouring  Galla  and  Afar,  the  Abyssinian  Agau  and  the 

Beja  tribes  between  the  Nubian  Nile  and  the  Red  Sea.    They 

have  been  identified  with  the  people  of  Punt,  who  were  known 

to  the  Egyptians  of  the  early  dynasties.    The  Somali,  however, 

dedare  themsehres  to  be  of  Arab  origin,  alleging  their  progenitor 

to  have  been  a  certain  Sherif  Ishak  b.  Ahmad*  who  crossed  from 


series  of  Arab  immigrations,  the  last  two  of  which  are  referred 
to  the  X3th  and  1 5th  centuries.  But  these  intruders  seem  to  have 
been  successively  absorbed  in  the  Somali  stock;  and  the  Arabs 
never  succeeded  ih  esublishing  permanent  communities  in  this 
region.  Their  influence  has  bieen  very  slight  even  on  the 
Somali  language,  whose  structure  and  vocabulary  are  essentially 
Hamitic,  with  marked  affim'tics  to  the  Galla  on  the  one  hand 
and  to  the  Dankali  (Afar)  on  the  other. 

The  present  Somali  peoples  are  possessed  of  no  general  tjrpe. 
They  are  not  pure  Hamites,  and  their  physical  characteristics 
vary  considerably,  showing  signs  of  interbreeding  with  Galla, 
Aiar,  Arabs,  Abyssiniaos,  Bantus  and  Negroes.    They  are  a 
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nee  of  magnificent  physique,  tall,  active  and  robust,  with  fairly 
regular  features,  but  showing  Negro  blood  in  their,  frequently 
black  complexion  and  still  more  in  their  kinky  and  even  woolly 
hair.  Their  colour  varies  from  the  Arab  hue  to  black,  and 
curiously  enough  the  most  regular  features  are  to  be  found 
among  the  darkest  groups. 

There  are  four  classes  in  Somaliland:  (i)  nomads  who  breed 
ponies,  sheep,  cattle  and  camels,  live  entirely  on  milk  and  meat, 
and  follow  the  rains  in  search  of  grass;  (3)  settled  Somali,  com- 
paratively few,  living  in  or  near  the  coasts;  (3)  outcast  races, 
not  organixed  in  tribes  but  living  scattered  all  over  Somaliland; 
they  are  hunters,  workers  in  iron  and  leather,  and  the  chief 
collectors  of  gum  and  resin;  (4)  traders.  The  national  dress 
is  the  "  tobe,"  a  simple  cotton  sheet  of  two  breadths  sewn 
together,  about  15  ft.  long.  Generally  it  is  thrown  over  one  or 
both  shoulders,  a  turn  given  round  the  waist,  and  allowed 
to  fall  to  the  ankles.  The  "  tobes  "  are  of  all  colours  from  brown 
t9  white.  A  ceremonial  **  tobe  '*  of  red,  white  and  blue,  each 
colour  in  two  shades^  with  a  narrow  fringe  of  light  yellow,  is 
sometimes  worn.  Old  men  shave  the  head  and  sometimes 
grow  a  beard.  Middle-aged  men  wear  the  hair  about  an  inch 
and  a  half  long;  young  men  and  boys  in  a  huge  mop;  while 
married  women  wear  it  in  a  chignon,  and  girls  in  mop-form  but 
plaited. 

The  Somali  are  a  ^fighting  race  and  all  go  armed  with  spear, 
shidd  and  short  sword  (and  guns  when,  they  can  get  them). 
During  the  rains  incessant  intertribal  lootings  of  cattle  take 
place.  Among  certain  tribes  those  who  have  Idlled  a  man  have 
the  right  to  wear  an  ostrich-feather  in  their  hair.  They  are  great 
talkers,  keenly  sensitive  to  ridicule,  and  quick-tempered. 

Women  hold  a  degraded  position  among  the  Somali  ^wivcs 
being  often  looted  with  sheep),  doing  most  of  the  hard  work. 
The  Somali  love  display;  they  are  inordinately  vain  and  avari- 
cious; but  they  maJcc  loyal  and  trustworthy  soldiers  and  are 
generally  bright  and  intelligent. 

The  Somali  have  very  little  political  or  social  cohesion,  and 
are  divided  into  a  multiplicity  of  rers  or  fakidas  (tribes,  dans). 
Three  main  divisions,  however,  have  been  dearly  determined, 
and  these  are  important  both  on  political  and  ethnical  grounds. 

f.  The  HasrIya  (Abud's  Asha)^  with  two  great  subdivi»ons. 
DarodOt  with  the  powerful  Mijertins,  War-Sangelt,  Dolbohanri  and 
others:  and  Ishai,  including  the  Gadibursi,  Issa  (Alssa),  Habr- 
Wal.  Habr-Tol.  Habr-Yuni,  BabibU,  Bertiri.  AH  these  claim 
descent  from  a  member  of  the  Hashim  branch  of  the  Koreish 
(Mahomet's  tribe),  who  founded  a  powerful  state  in  the  Zaila 
district.  All  are  Sunnites,  and,  although  still  speakine  their  Somali 
national  tongue,  betray  a  large  infusion  of  Arab  blood  in  their  oval 
face,  somewhat  light  skin,  and  remarkably  regular  features.  Their 
domain  comprises  the  whole  of  British  bomalilandr  and  probably 
most  of  Italian  Somaliland. 

II.  The  HawTya,  with  numerous  sub-groups,  sudi  as  the  Habr- 
Jalet,  Habr-Gader,  Rer-DoUol,  Daji,  KaranlS.  Badbadan,  Kunli, 
Bajimal  and  Ugass-Elmi;  mostly  fanatical  Mahommedans  forming 
the  powerful  Tarika  sect,  whose  influence  is  felt  throughout  all  the 
central  and  eastern  parts  of  Somaliland.  The  Hawiya  domain 
comprises  the  Oniden  plateau  and  the  region  generally  between 
the  Nogal  and  Webi-Shebdi  rivers.  Here  contact  has  been  chieflv 
with  the  eastern  Galla  tribes. 

III.  The  RaranwIn,  with  numerous  but  little-known  sub-groups, 
induding,  however,  the  powerful  and  warlike  Abgab,  Barawas, 
Gobrons,  Tunt.  Ttdus  and  Kalallas,  occupy  in  part  the  region 
between  the  Webi-Shebeli  and  Juba,  but  chiefly  the  territory 
extending  from  the  Juba  to  the  Tana,  where  they  have  long  been 
in  contact,  mostly  hostile,  with  the  Wa-Pokomo  and  other  Bantu 
peoples  of  the  Bntish  East  Africa  Protectorate.  Of  all  the  Somali 
the  Rahanwin  betray  the  largest  infusion  of  negroid  blood. 

Of  the  outcast  races  the  best  .known  are  the  Midgan,  Yebir,  and 
Tomal.  The  Midgan,  who  are  of  slightly  shorter  stature  than  the 
average  Somali,  are  the  most  numerous  of  these  peoples.  They 
are  great  hunters  and  use  small  poisoned  arrows  to  bring  down 
their  game.  The  Ycbtr  are  noted  for  their  leather  woric,  and  the 
Tomal  are  the  blacksmiths  of  the  SomalL 

Prektshric  Remains.— -Tht  discovery  of  flint  implements  of 
the  same  types  as  those  found  in  Egypt,  Mauritania,  and  Europe 
show  SomaiiQand  to  have  been  inhabited  by  man  in  the  Stone 
age.  That  the  country  was  subsequently  occupied  by  a  more 
highly  dvilized  people  than  the  Somali  of  to-day  is  evidenced 
by  the  niina  which  are  found  in  various  districts.    Many  of 


these  ruins  are  attxibutable  to  the  Arabs,  but  older 
are  traditionally  ascribed  to  a  people  who  were  "  before  the 
Galla."  Blocks  of  dressed  stone  oveigrown.  by^  grass  lie  in 
regular  formation;  a  aeries  of  paralld  revetment  waUs  on  hills 
commanding  passes  exist,  as  do  relics  of  andent  water-tanks^ 
This  andent  dvilization  is  supposed  to  have  been. swept  away 
hy  Mahommedan  conquerors;  before  that  event  the  people, 
in  the  opinion  of  several  travellers,  professed  a  degraded  form  of 
Christianity,  which  they  had  acquired  from  thdr  Abyssinian 
ndghbours.  Of  more  recent  origin  are  the  ruins  known  as 
Galla  graves  {TaaUa  GdUa),  These  are  cairns  of  pQed  stones, 
each  stone  about  the  size  of  a  man's  head.  The  cairns  are  firom 
13  to  15  ft.  high  and  about  8  yds.  in  diameter.  Each  is  cs- 
cular  with  a  central  depression. 

Exphroiion. — Somaliland  was  one  of  the  last  parts  of  Africa 
to  be  explored  by  Europeans.  The  occupati<m  of  Aden  by  the 
British  in  1839  proved  the  starting-point  in  tho  opening  up  of 
the  country,  Aden  being  the  chief  port  with  which  the  Somafi 
of  the  opposite  coast  traded.  The  task  of  mapping  the  coast 
was  largdy  undertaken  by  officers  of  the  Indian  navy,  while 
the  first  explorers  of  the  interior  were  officers  of  the  Indian 
army  quartered  at  Aden — ^lieut.  Cruttenden  (1848),  Lieut, 
(afterwards  Captain  Sir  Richard)  Burton,  and  Lieut.  J.  H. 
Speke  (the  discoverer  of  the  Nile  source).  In  1854  Burton, 
unaccompanied,  penetrated  inland  as  far  as  Harrar.  Later  on 
the  expedition  was  attacked  by  Somali  near  Berbera,  both  Bur- 
ton and  Speke  bdng  woxmded,  and  another  officer,  Lieut. 
StToyan,  R.N.,  killed.  For  twenty  years  afterwards  no  attempt 
was  made  to  open  up  the  ootmtjy.  The  occupation  of  Ber- 
bera by  the  Egyptians  in  1875  was,  however,  followed  by  several 
journeys  into  the  interior.  Of  those  who  essayed  to  cross  the 
waterless  Hand  more  than  one  lost  his  life.  In  1883  a  party  of 
Englishmen— F.  L.  and  W.  D.  James  (brothers),  G.  P.  V.  Ayl- 
mer,  and  E.  Lort-Phillips— penetrated  from  Berbera  as  far 
as  the  Webi-Shebdi,  and  returned  in  safety.  At  the  instance 
of  the  Indian  government  surveys  of  the  country  between  the 
coast  and  the  Webi-Shebeli  and  also  east  towards  the  Wadi 
Nogal  were  executed  by  Major  H.  G.  C.  Swayne  and  his  brother 
Captain  E.  J.  E.  Swa3me  between  1886  and  1893.  Meanwhile  a 
French  traveller,  G.  R£voil,  had  (x878-j88r)  made  three  jour- 
neys in  the  north-east  comer  of  the  protectorate,  especially  in 
the  Darror  valley.  The  first  person  who  reached  the  Indian 
Ocean,  going  south  from  the  Gulf  of  Aden,  was  an  American, 
Dr  A.  Donaldson  Smith  (b.  1864).  He  explored  (1894-1895)  the 
headstreams  of  the  Shd)eli,  reached  Lake  Rudolf,  and  even- 
tually descended  the  Tana  river  to  the  sea,  his  Journey  thus 
taking  him  through  southern  Somaliland.  Meantime  the  greater 
part  of  the  eastern  seaboard  having  fallen  under  Italian  influence, 
the  exploration  of  the  hinterland  had  been  imdertaken  by 
travdlers  of  that  nationality.  In  1890  Brichetti-Robecchi 
made  a  journey  along  the  eastern  coast  from  Obbia  to  beyond 
Cape  Guardaf  uL  In  the  following  year  he  went  from  Mukdishu 
to  Obbia,  and  thence  crossed  tturough  Ogaden  to  Berbera  on 
the  Gulf  of  Aden.  In  the  same  year  Prince  Eugenic  Ruapoli 
made  a  journey  southwards  from  Berbera,  while  two  other 
Italians  penetrated  to  Imi  on  the  upper  Shebdi,  which  place  was 
also  reached  In  1903  by  H.  G.  C.  Swayne.  In  1893  Captain 
Vittorio  Bottego  and  a  companion  left  Berbera  and  made  their 
way  past  Imi  to  the  upper  Juba,  which  Bottego  explored  to 
its  source,  both  travellers  finally  making  thdr  way  via  Lu^  to 
the  east  coast.  Prince  Ruspoli  in  1893  reached  Lugfa  from  the 
north,  thence  turning  north-west.  He  was  kiDcd  in  the  Galla 
country  by  an  dephanL  In  1895  Bottego,  with  three  European 
companions,  Idt  Brava  to  investigate  the  river  system  north 
of  Lake  Rudolf,  and  succeeded  in  tracing  the  Omo  to  that  lake. 
Subsequently  in  the  Abyssinian  highlands  the  expedition  was 
attacked  by  GaUa  and  Captain  Bottego  was  killed.  Dr  Sacdu, 
who  was  returning  to  Lugh  with  some  of  the  sdentific  results  of 
the  mission,  was  also  killed  by  natives.  An  English  e:Cpeditiao 
under  H.  S.  H.  Cavendish  (1896-1897)  followed  somewhat  in 
Donaldson  Smith's  steps,  and  the  last  named  traveller  again 
crossed  Somaliland  in  his  journey  from  Berbers  via  Lake  Rudolf 
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lo  tlie  Upper  Nile  (1899-1900).  In  X902~X903  a  survey  of  the 
GalUp-Sotnali  borderlands  between  Lake  Rudolf  and  the  upper 
Juba  was  executed  by  Captain  P.  Maud  of  the  British  army. 
Military  operations  during  i90x-!-4  led  to  a  more  acoirate 
knowledge  of  the  south-eastern  parts  of  the  British  protector- 
ate and  of  the  adjacent  districts  of  Italian  Somaliland. 

Bbitxsh  Sokaulamd 

The  Bxitish  Somaliland  protectorate  extends  along  the  Gulf 
of  Aden  for  about  4Q9  m-  fiom  the  Lahadu  Wells,  near  Jibuti, 
in  the  west,  to  Bandar  Ziyada  in  49*  £.,.x8o  m.  W.  of  Cape 
Guardafui,  and  stretches  from  the  coast  inland  for  a  breadth 
▼arying  from  80  to  aao  m.  The  protectorate  is  bounded  W.  by 
French  Somaliland,  S.W.  1^  Abyssinian  territory,  and  S.E.  and 
£.  by  Italian  Somaliland.  About  50,000  persons  are  settled  in 
the  coast  towns;  the  test  are  nomads. 

Top^^pky,  Sfc. — PhyaicaUy  the  |>ro(ectorate  may  be  described 
as  almost  mountainous  in  contrast  with  the  somewhat  monotonous 
plains  of  the  interior.  Between  the  Harrar  plateau  and  Cape 
Gnafdafui  the  coast  ranges  maintain  a  mean  altitude  of  from  4000 
to  5000  ft.,  and  fall  geneFally  in  steep  eacarpnients  down  to  the 
narrow  strip  of  sandy  lowlands  skiitme  the  Gulf  of  Aden.  At 
some  points  the  rugged  cliffs,  furrowed  by  deep  ravines,  approach 
close  to  the  sea;  elsewhere  the  hills  leave  a  considerable  maritime 
plaia  between  their  base  and  the  shore  line.  South  of  Berbers 
are  two  ranges  nearly^  parallel  with  the  coast.  They  increase  in  eleva- 
tion landwards,  culminating  in  the  inner  and  loftier  GoUs  range,  about 
0500  ft.  high,  its  crest  covered  with  mountain  cedar.  The  country 
Between  the  two  lanees  is  known  as  Guban.  South  of  the  Golts 
the  ground  falls  gradually  to  the  central  plateau  known  as  the 
HauG,  a  waterless  but  not  unfertile  district.  The  Haud  (only  the 
northern  part  of  which  is  British  territory — the  rest  b  Abymnian) 
consists  partly  of  thorn  jungle,  the  haud  of  the  Somali,  partly  d 
roUiiw  grass  plains,  called  ban,  and  partly  of  serot^-desert  country 
called  oror.  Westward  of  Berbers  the  ascent  to  the  high  country 
is  not  so  abrupt  as  in  the  east  but  b  made  by  several  steps,  the  moun- 
tains forming  a  chaotic  mass.  Eastwards  the  mountain  system, 
the  Jebel  Sangeli,  maintains  the  same  general  character  as  far  as 
Bandar  Gori  ^Las  Korai),  where  the  precipitous  northern  cliffs 
Bppnach  withm  300  or  300  yards  of  the  ^ulf,  their  bare  brown 
rocks  and  da^s  presenting  the  same  uninvttmg  appearance  as  the 
fight  bfown  hub  skirting  the  Red  Sea.  Immediately  south  of  the 
Jebei  Sangeli  are  the  comparatively  fertile  J  idali  ana  Gebi  districts 
or  river  valleys — the  Gebi  flowing  east  m  the  direction  of  Ras 
Hafnn,  while  the  Jidali  has  a  southerly  course  towards  the  Wadi 
NogaL  Its  waters  ace  lost  in  the  arid  stony  plateau  of  the  Sort. 
To  this  succeeds  the  Nogal  dbtrict,  separated  both  from  the  Sorl 
and  the  Haud  by  ranges  of  low  hills.  The  Nogal  and  the  neigh- 
bonring  regions  01  the  Haud  are  also  known,  from  the  tribes  inhabit- 
ing than,  as  the  Dc^bahanta  country.  The  prevailing  formations 
appear  to  be  granites  triiich  are  veined  with  white  quartz,  and  under- 
fieold  sedimentary  brown  sandstone  and  limestone  formations. 

The  average  annual  rainfall  at  Berbcra  is  about  8  in.,  and  more 
than  half  of  thb  amount  has  fallen  in  one  day.  The  mean  annual 
rainfall  b  greater  on  the  slopes  of  the  ranges  by  which  the  mobture- 
bearing  doads  are  intercepted.  These  slopes  are  the  home  of 
aromatic  flora  which  yields  myrrh  and  frankincense. 

The  chief  domestic  aniraab  are  the  camel  and  the  ass,  both  of 
prime  stock.  The  camels  make  excellent  mounts,  swift  and  hardy; 
and  the  extensive  caravan  trade  is  everywhere  carried  on  exclu- 
sively by  means  of  these  pack-animals.  The  Somali  have  also  large 
hexds  oTcattle— oxen,  sheep  and  goats.  They  possess  a  hardy  breed 
of  pomes,  for  which  the  Oolbahanta  country  is  lamcd. 
■  Cks«f  Towns. — ^Berfoera  iq.v.)  b  the  capital  and  chief  seaport  of 
the  protectorate.  About  4S  ">•  west  of  Berbers  is  the  exposed  port 
of  BOlhan  Close  to  the  French  frontier  stands  the  seaport  of  Zaila 
(gLS.).  East  of  Berbera  are  Las  Koral.  Karam.  Hais  and  other 
■man  seaports.  Inland  the  most  important  settlement  is  Hargeisa 
(ijt.  little  Harrar),  60  m.  S.S.W.  ot  Bfllhar,  a  centre  for  caravans 
from  Shoa  and  Qgadien.  Sheikh,  Burao  and  Bobotle  are  all  on  the 
caiavan.route  from  Ogaden  to  Berbera. 

Industries  and  Trade. — ^Fibre  b  obtained  from  the  aloe  pbnts, 
Hub  industry  being  in  the  hands  of  women;  ostriches  are  reared 
for  the  sake  of  theu*  feathers,  and  large  quantities  of  gum  and  resin 
■re  collected.  But  the  wealth  of  the  people  consists  chiefly  in  their 
fivestock.  Trade  b  largely  with  Harrar  and  the  Qgaden  country— 
both  Abyssinian  {XMsesrions.  The  imporunt  exports  are  gums 
and  resin,  fibre,  hides,  ivory,  ostrich  feathers,  coffee,  ghee,  live- 
stock, cold  ingots  from  Abyssinia  and  mother-of-peari ;  the  shells 
being  found  along  the  coast  from  Zaila  to  beyond  Berbera.  There 
b  also  a  profitable  shark  fishery  in  the  hands  of  Arabs.  The  imports 
are  maiiuy  white  longcloth,  grey  shirting,  rice,  jowaree,  dates  and 
sugar.  Jowaree  is  displacing  rice  as  the  staple  food  of  the  Somali. 
The  trade  with  Abyssinia  suffers  owing  to  the  absence  of  railway 
oommunscation,  which  the  neighbouring  French  colony  possesses. 
Thus  in  1809-xpoo  the  total  value  of  trade  was  £751 .900,  the  French 
saihnay  be£^g  then  but  just  begun;  in  1902-1903,  the  rstlway  bong 


completed  during  the  year,  the  value  of  trade  was  but  £487.900.   The 
average  annual  value  of  trade  for  1904- 1909  was  about  £500,000.   < 

History. — ^An  Arab  sultanate,  with  its  capital  at  Zaila  (Zeyla), 
was  founded  by  Korebhite  immigrants  from  the  Yemen  in, 
it  is  said,  the  7th  century  a.d.  In  the  13th  century  it  had 
become  a  comparatively  powerful  state,  known  as  the  empire 
of  AdeL  In  the  x6th  century  the  capital  of  the  state  (in  which 
Arab  influence  was  a  decreasing  factor)  was  transferred  to 
Harrar  (q.v.).  The  state  was  greatly  harassed  by  Galla  invaders 
in  the  17th  century,  and  broke  up  into  a  number  of  petty  in- 
dependent emirates  and  sulunates  under  Somali  chiefs.  Zaila 
became  a  dependency  of  Yemen  and  thus  nominally  part  of 
the  Turkish  empire.  The  Britbh  connexion  with  the  Somali 
coast  dates  from  the  early  years  of  the  19th  century;  the  first 
treaty  between  the  Britbh  and*Somali  having  been  signed  in 
i837aftertheplunderingof  an  English  ship  by  the  Habr-Wal.  In 
X840  various  treaties  were  concluded  by  Captain  Robert  Moresby 
of  the  Indian  Navy  "  on  the  part  of  the  English  Government 
in  India  "  with  the  sultan  of  Tajura  and  the  governor  of  Zaila,' 
who  engaged  not  to  enter  into  treaties  with  any  other  foreign 
power.  At  the  same  time  Musha  Island,  at  the  entrance  to 
the  Gulf  of  Tajura,  was  bought  by  the  British  "  for  ten  bags  of 
rice,"  Bab  Island,  in  the  same  gulf,  and  Aubad  Island,  off  Zaila, 
were  also  purchased,  the  object  of  the  East  India  Company 
being  to  obtain  a  suitable  place  "  for  the  harbour  of  their  ships 
without  any  prohibition  whatever.". .  From  thb  time  onward 
the  Indian  government  exercised  considerable  influence  on  the 
Somali  coast,  but  British  authority  was  not  definitely  establbhed, 
and  in  1854  Richard  Burton's  expedition  was  attacked  at  Ber- 
bera, In  1874-1875  the  ambition  of  Ismail  Pasha,  khedive  of 
Egypt,  who  claimed  jurisdiction  over  the  whole  coast  as  far  as 
Cape  Guardafui,  led  him  to  occupy  the  ports  of  Tajura,  Berbera 
and  Bulbar  as  well  as  Harrar  in  the  hinterland,  Ismail  also 
obtained  (July  X875)  &  firman  from  the  sultan  of  Turkey  making 
over  Zaila  to  Egypt  in  return  for  an  increase  of  £15,000  yearly 
to  the  tribute  paid  to  the  Porte.  In  X884,  in  consequence  of 
the  revolt  of  the  mahdi  in  the  Egyptian  Sudan,  the  khedival 
garrisons  were  withdrawn.  Thereupon  Great  Britain,  partly 
to  secure  the  route  to  the  East  via  the  Suez  Canal,  which  the 
occupation  of  the  country  by  another  power  might  menace, 
occupied  Zaila,  Berbera  and  Bulbar,  offidab  being  sent  from  Aden 
to  govern  the  ports.  With  respect  to  Zaila  Turkey  Beuuhh' 
was  given  the  option  of  resuming  possession,  hut  meat  of  a 
advantage  was  not  taken  of  the  offer  (see  Lord  BHOab  Pn^ 
Cromer's  Modem  Egypt,  X908,  voL  ii.).  During  ^^"'**^ 
X884,  1885,  x886  treaties  guaranteeing  Britbh  protection  were 
concluded  with  various  Somali  tribes  and  in  x888  the  limiu  of 
the  British  and  French  spheres  were  defined,  all  claims  to 
British  jurisdiction  in  the  Gulf  of  Tajura  and  the  islands  of  Musha 
and  Bab  being  abandoned.  The  other  inland  boundaries  of 
the  protectorate  were  defined  by  agreements  with  Italy  (X894) 
and  Abyssinia  (1897). 

In  X899  troubles  arose  between  the  adminbtration  and  a 
mullah  of  the  Habr  Suleiman  Ogaden  tribe,  who  had  acquired 
great  influence  in  the  Dolbahanta  country  and  had  married  into 
the  Dolbahanta  All  Gheri.  Thb  mullah,  Mahommed  bin 
Abdullah  by  name,  had  made  several  pilgrimages  to  Mecca, 
where  he  had  attached  himself  to  a  sect  which  enjoined  strict 
observance  of  the  tenets  of  Islam  and  placed  an  interdiction 
on  the  use  of  the  leaves  of  the  kat  plant— much  sought  after 
by  the  coast  Arabs  and  Somali  for  their  stimulating  and  in- 
toxicating properties.  At  first  the  mullah's  influence  was 
exerted  for  good,  and  he  kept  the  tribes  over  whom  he  had  con- 
trol at  peace.  Accredited  with  the  possession  of  supernatural 
powers  he  gathered  around  him  a  strong  following.  In  1899 
the  mullah  began  raiding  tribes  friendly  to  the  Britbh;  in  August 
of  that  year  he  occupied  Burao,  80  m.  south  and  east  of  Ber- 
bera, and  declared  himself  the  mahdi.  In,  the  autumn  of 
X900  the  mullah  was  again  harassing  the  tribes  on  the  southern 
border  of  the  British  protectorate  and  the  neighbouring  Abys- 
sinian districts.  The  tribes  hostile  to  the  mullah  sought  British 
protection,  and  Colonel  (afterwards  Sir)  E.  J.  E.  Swayne  raised 
a  Somali  levy  of  xsoo  men,  and  in  May  x^x  occupied  Burao. 
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On  the  and  of  June  ft  small  force,  zeribaed  under  Captain  Mal- 
colm McNeill,  was  attacked  by  the  mullah's  followers  but  re- 
pulsed after  desperate  fighting.  Colonel  Swayne  thrice  defeated 
the  enemy,  who  lost  1200  men  and  600  taken  prisoners,  and  the 
mullah  fled  across  the  Hand,  taking  refuge  with  the  Mijertin 
in  Italian  territory.  In  December  1901  the  mullah  was,  however, 
once  more  raiding  in  the  neighbourhood  of  Burao,  and  in  May 
Wat9wiib  ^9^^  Colonel  Swayne  led  another  expedition  against 
th0  Muttat  him,  the  Somali  levies  being  strengthened  by  the  3nd 
Mabiam»4King^s  African  Rifles,  consisting  of  Yaos  from  Nyasa- 
At^iUMt.  l|^J^^  Overcoming  in  a  remarkable  manner  the 
difiiculties  of  operating  in  the  dry  season,  Colonel  Swayne 
harried  the  mullah  incessantly,  and  followed  him  across  the 
Haud  into  the  more  fertile  region  of  Mudug  in  Italian  territory, 
permission  so  to  do  being  granted  by  Italy.  On  the  6th  of 
October,  while  marching  through  dense  bush  at  Erigo,  the 
British  force  was  ambuscaded.  The  British  lost  101  killed  and 
85  wounded,  but  put  the  enemy  to  flight.  The  mullah  lost  some 
700  men  and  retreated  to  Galadi,  west  of  Mudug,  a  place  with 
ample  water  supplies.  Colonel  Swayne  was  not  able  to  continue 
the  pursuit,  and  returned  to  Berbera.  It  was  then  determined 
that  in  the  further  operations  against  the  mullah  the  main 
advance  should  be  from  a  base  on  the  east  coast  of  Italian 
Soroaliland — the  open  roadstead  of  Obbia  being  chosen.  The 
command  was  given  to  Brigadier-General  W.  H.  Manning, 
and  small  numbers  of  British  and  Boer  mounted  infantry, 
Indian  and  African  troops  were  employed,  while  an  Abyssinian 
force  held  the  line  of  the  Webi  Shebeli*.  Manning  advanced 
from  Obbia  in  February  1903,  and  in  March  got  in  touch  with 
the  northern  column,  the  line  of  communication  stretching 
over  500  m.  The  mullah  was  west  of  this  line  in  the  neigh- 
bourhood of  Galadi.  The  wells  at  Galadi  were  occupied  by  the 
British  early  in  April  without  opposition.  A  reconnoitring 
force  of  500  men  under  Lieut.-Colonel  A.  S.  Cobbe  (who 
had  gained  the  V.C.  at  Erigo)  was  pushed  west  to  Gumburu, 
and  came  into  contact  with  the  enemy.  A  detachment  of  this 
force,  consisting  of  aoo  Yaos  and  Sikhs  under  Lieut.-Colonel 
Plunket,  was  attacked  on  the  X7th  of  April  and  overwhelmed. 
Of  the  whole  party  only  40  Yaos,  of  whom  36  were  wounded, 
escaped;  10  British  officers  being  among  the  slain.  Meantime 
from  Bohotle  a  force  had  advanced  under  Major  Gough  to 
Baratole,  a  spot  not  far  from  Gumburu.  It  had  a  stiff  fight 
on  the  33rd  of  April  and  was  obliged  to  fall  back.  After  these 
events  the  Obbia  line  of  communication  was  dosed  up,  and 
Manning's  force  concentrated  at  Bohotle.  The  mullah  now 
broke  away  to  the  north,  and,  crossing  the  line  of  the  British 
communication,  established  himself  in  the  Nogal  district. 

Another  campaign  being  deemed  necessary,  reinforcements 
bringing  the  fighting  force  up  to  7000  men  were  sent  out,. and 
Major-General  Sir  C.  C.  Egerton  assumed  supreme  command. 
Manning  retaining  command  of  the  first  column.  In  October 
X903  a  new  forward  movement  was  begun,  the  mullah  being 
still  in  the  eastern  Nogal,  while  he  had  also  seized  the  Italian 
seaport  of  Ulig,  north  of  Obbia.  In  a  pitched  battle 
fought  on  the  xotb  of  January  1904  at  Jidballi  in  the  Nogal 
country  the  enemy  were  routed,  losing  over  1000  men  in  killed 
alone^  while  the  British  loss  in  killed  and  wounded  was  58. 
The  mullah  and  his  chief  adviser,  a  Haji  Sudi,  formerly  an 
interpreter  on  a  British  warship,  were  not  at  the  battle,  and 
with  his  Ali  Gheri  followers  he  now  fled  north  across  the  Sorl, 
apparently  intending,  if  further  pressed  to  retreat  to  Illlg. 
This  port  was  accordingly  for  a  short  time  (April  1904)  occupied 
by  a  British  naval  force.  By  May  the  mtdlah  had  been  driven 
out  of  the  British  protectorate  and  became  a  refugee  among  the 
Mijertin.  It  was  decided  therefore  to  abandon  ^offensive  opera- 
tions. In  1905  the  Italians  effected  an  arrangement  apparently 
satisfactory  to  all  parties  (see  $  Italian  Somaliland), 

For  some  three  years  the  mullah  remained  quiescent,  but  in 
SracaaClM  ^908  he  quarrelled  with  the  Mijertins  and  in  1909  he 
e/<*«  was  again  raiding  tribes  in  the  British  protector- 
iat9Hor.  ^fj^  i«hg  British  government  (the  Asquith  cabinet) 
came  to.  the   coDclusioa^.tbat  _  MMHber .  aLpediiion_  against 


the  mullah  would  be  useless;  tliat  they  mnst  cither  build 
a  railway,  make  roads  and  effectively  occupy  the  whole 
of  the  protectorate,  or  else  abandon  the  interior  completely. 
The  latter  course  was  decided  upon,  and  during  the  first  months 
of  1910  the  advanced  posts  were  withdrawn  and  the  British 
administration  confined  to  the  coast  towns.  In  support  of 
this  decision  it  was  urged  that  it  was  no  good  pursuing  people 
whom  it  was  impossible  to  catch,  that  the  isolated  poets  in  the 
interior  had  not  been  able  to  protect  the  friendly  tribes;  and 
that  the  semi-desert  nature  of  the  country  did  not  justify  any 
attempt  at  economic  development.  (The  proposal  to  build 
a  railway  fkom  Zaila  or  Berbera  to  Harrar,  which  would  have 
competed  with  the  French  line  from  Jibuti  for  the  trade  of 
southern  Abyssinia,  had  been  vetoed  on  grounds  of  general 
policy.)  Before  the  withdrawal  arrangements — more  or  less 
ineffective — ^were  made  for  arming  and  organizing  the  tribes 
in  the  protectorate  in  their  owii  defence. 

From  1884  to  1898  the  protectorate  was  attached  for  administra- 
tive purposes  to  Bombay,  and  was  immediately  dependent  on  Aden: 
in  the  last-named  year  it  was  transferred  to  the  Foreign  Office,  and 
in  1905  passed  under  the  control  of  the  Colonial  Office.  From  1902 
to  1900  Colonel  Swayne  was  commissioner:  he  was  succeeded  by 
Captain  H.  E.  &  Cordeaux.  who  had  served  in  Somaliland  siiice 
1898.  Legislative  power  is  in  the  hands  of  the  commissioner,  and 
revenue  b  obtainea  largely  from  customs.  The  revenue,  £22 /xm  in 
1900-1901,  was  £30,000  in  1908-1909.  while  the  expenditure.  i^i/x)o 
in  the  first-named  year,  was  j[i34.ooo  in  1908-1909.  Dcfiats  axe 
made  good  by  grants  from  the  imperial  treasury. 

FXENCB  SOMALZLAMD 

French  Somaliland  {CdU  fran^aise  dts  SomaHs)  lies  at  the 
entrance  to  the  Red  Sea.  The  sea  frontier  extends  from  Ras 
Dumeira  on  the  Straits  of  Bab-el-Mandeb,  a  little  north  of  Perim 
Island,  to  Ras  Gurmarle,  a  few  miles  south  of  the  Gulf  of  Tajura. 
The  protectorate  is  bounded  N.  by  the  Danakil  country;  S.  by 
British  Somaliland;  W.  by  the  Harrar  province  of  Abyssinia. 
It  extends  inland  at  its  greatest  depth  about  130  m. 

The  country  conuats  chiefly  of  slightly  elevated  arid  plains, 
largely  wateriess  save  along  the  southern  frontier.  The  only  eood 
harbour  along  the.  coast  is  at  Jibuti.  The  Gulf  of  Tajura  is  28  m. 
across  at  its  entrance  and  penetrates  hiland  ^6  m.  At  its  western 
end  an  opening  870  yds.  wide  leads  into  the  circular  bay  of  GuUxt- 
Kharab  (HcU's  Mouth),  behind  which  rise  a  chaotic  mass  of  volcanic 
rocks,  destitute  of  vegetation  and  presenting  a  scene  of  ward  desola- 
tion. A  pass  throuRn  the  hills  gives  access  to  Bahr-Asaal ;  the  last 
of  a  chain  of  salt  lakes  beginning  60  m.  inland  in  the  depreaaion  in 
whkh  the  watere  of  the  Hawasn  (tee  Abyssinia)  lose  themaelves. 
It  is  conjectured  that  at  some  remote  period  the  Hawash  flowed  into 
Tajura  Bay  and  that  the  present  condition  of  the  country  ia  the 
result  of  volcanic  upheaval.  Assal  Lake,  according  to  this  theory, 
formed  part  of  the  aea  bed.  It  is  now  ^  m.  inland  from  Gubbet- 
Kharab,  is  5  m.  long  by  4  broad,  and  hes  490  ft.  bdow  aea  leveL 
About  160  ft.  above  the  present  level  of  the  lake  a  white  band  marks 
distinctly  a  former  level.  The  waters  of  Bahr-Asaal  are  deeply 
impregnated  with  salt,  which,  in  thick  crusts,  forms  crescent-shaped 
round  the  banks — dazzling  white  when  reflected  by  the  sun.  Two 
streams,  one  saline  and  at  a  temperature  of  194*  F.«  flow  into  the 
lake.  The  climate  of  the  protectorate  is  very  hot,  but  not  unhealthy 
for  Europeans  if  reasonable  precaution!  be  taken. 

Inkafntants  and  rotpfu.— The  inhabitants  are,  on  the  north  nde 
of  the  Gulf  of  Tajura,  chiefly  Danakils  (Afan,  e.*.) ;  on  the  southern 
shore  Galla  and  Somali.  There  are  a  number  01  Arabs,  Abysainians. 
Indians,  and  about  2000  Europeans  and  Levantines.  The  chief 
town  and  seat  of  administration  is  Jibuti  (q.v.),  pop.  about  15.000. 
which  has Uken  theplace  of  Obok  (q.*.),  on  the  opposite  (northern) 
side  of  the  Gulf  of  Tajura.  Also  situated  on  the  gulf  are  the  souU 
towns  of  Tajura.  SagaUo,  Gobad  and  Ambabo. 

Tradt  ana  Communications. — ^The  collection  of  salt  from  Bahr- 
A»al  is  an  industry  of  some  importance.  In  1903  a  beginning  was 
made  in  the  cultivation  of  cotton  in  the  dry  river  beds,  where  water 
can  always  be  obtained  at  a  depth  of  10  -ft.  On  the  coast  turtle 
and  mother-of-pearl  fishing  are  carried  on.    But  the  value  of  the 


Christmas  1902  the  railway,  called  the  Imperial  Ethiopian  railway, 
was  completed  to  Dire  Dawa  (or  Adis  Harrar),  30m.  short  of  Harrar, 
and  188  by  rail  from  Jibuti,  of  which  but  64  m.  are  in  French  terri- 
tory. By  a  law  passed  by  the  French  chambers  in  1902  a  subvention 
of  £20,000  a  year  for  fifty  yeara  was  granted  to  the  company  owning 
the  railway  (see  further  Abyssinia). 

llie  exports  are  chiefly  coffee,  hides,  ivory  (all  from  Abysdnia). 
gum,  motner-of-pearl  ana  a  little  gold ;  the  imports  cotton  and  other 
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in  itufft.  cemb,  btveragw,  tobacco  ftod  amw  and  ammuni- 
tion for  the  Abyssinians.  The  total  volume  of  trade  in  190a,  the 
year  of  the  completion  of  the  railway,  was  £735,000,  in  1905  it  had 
ri«rn  to  £i,ao8.ooo— imports  £480.000,  exports  £728.000. 

History.— Frendk  interest  in  the  Somali  and  Danakil  coasts 
dates  from  the  days  of  the  Second  Empire.  Count  Stanislas 
Russell,  a  naval  officer,  was  sent  on  a  mission  to  the  Red  Sea  in 
x857,and  he  reported  strongly  on  the  necessity  of  a  French  estab- 
lishment in  that  region  in  view  of  the  ^>proaching  completion 
of  the  Sues  Canal.  The  only  result  of  his  enterprise  was  the 
abortive  treaty  for  the  cession  to  France  of  Zula  {f.v.),  now  in 
the  Italian  colony  of  Eritrea.  In  1856,  however,  M.  Monge, 
vice-consul  of  France  at  Zaila,  had  bought  Ambabo,  and  shortly 
afterwards  Henri  Lambert,  French  consul  at  Aden,  bought  the 
town  and  territory  of  Obok.  Lambert  (who  was  assassinated 
by  Arabs^  June  1859)  had  the  support  of  his  government,  which 
viewed  with  alarm  the  establishment  (1857)  of  the^riti^  on 
Perim  Island,  at  the  entrance  to  the  Red  Sea.  The  cession  of 
Obok  was  ratified  by  a  treaty  (signed  on  the  x  ith  of -March  1862) 
between  the  French  government  and  various  Danakil  diiefs. 
It  was  not,  however,  until  1883  that,  in  consequence  of 
events  in  Egypt  and  the  Sudan  (see  Egypt:  History),  fwmal 
possession  was  taken  of  Obok  by  the  French  government.  In 
1884  Lfonce  Lagarde,  subsequently  French  minister  to  Abyssinia, 
was  sent  to  administer  the  infant  colony.  Between  1883  and 
1887  treaties  with  Somali  sultans  gave  France  possession  of  the 
whole  of  the  Gulf  of  Tajura.  An  agreement  with  Crest  Britain 
(February  1888)  fixed  the  southern  limits  of  the  protectorate; 
protocols  with  Italy  (January  1900  and  July  1901)  the  northern 
Emits.  The  frontier  towards  Abyssinia  was  fixed  by  a  conven- 
tion of  March  1897  with  the  Negus  Menelik.  In  this  direction 
the  protectorate  extends  inland  some  56  m.  In  1889  s 
Cossack  chief.  Captain  Atchinoff,  who  had  occupied  Sagallo, 
was  forcibly  removed  by  the  French  authorities  (see  Sagallo). 
The  transference  of  the  seat  of  government  to  Jibuti  in  May 
1896  and  the  building  of  the  railway  to  Harrar  gave  the  protec- 
torate a  stability  which  it  had  previously  lacked.  Its  import- 
ance to  France  is,  nevertheless,  chiefly  strategic  and  political. 
It  serves  as  s  coaling  station  for  men-of-war  and  as  a  highroad 
to  Abjrsinia. 

Italian  Somalilamd 

Italian  Somaliland  extends  on  the  coast  from  Bandar  Zayada, 
a  point  on  the  Gulf  of  Aden  intersected  by  49^  E.,  eastward  to 
Cape  Guardafui,  and  thence  southward  to  the  mouth  of  the  river 
Juba  in  o*  is'  S.  Bounded  N.  and  E.  by  the  Indian  Ocean 
it  »  separated  S.  from  British  East  Africa  by  the  Juba. 
Westward  it  is  bounded  by  Abyssinian  and  British  Somaliland. 
From  the  east  coast  the  protectorate  extends  inland  from 
100  to  300  m. 

The  coast'tine  is  largely  rock'bound  and  little  indented,  and 
throughout  the  1200  m.  of  its  extent  there  is  not  one  good  harbour. 
The  northern  shore,  along  the  Gulf  of  Aden,  is  backed  by  table- 
lands separated  by  the  beds  of  mountain  torrents — generally  dry. 
From  the  table-land  rise  hills,  such  as  Jebcl  Kurma,  which  have 
an  altitude  of  4000  ft.  or  more.  The  coast  rises  in  a  succes- 
sion of  hills  (fringed  by  a  narrow  margin  of  beach)  until  Cape 
Guardafui  is  reached.  Cape  Guardafui  is  in  1 1  *  75'  N  .  51  *  26'  33'  E., 
and  forms,  as  it  were,  the  tip  of  the  Horn  01  Africa.  The  cape, 
which  faces  north  and  east,  presents  on  its  northern  face  a  nearly 
vertical  wall  of  rock  rising  from  the  sea  to  a  height  of  900  ft.  The 
water  h  deep  right  to  the  base  of  the  cliff  and  owing  to  the  winds 
and  the  strenpn  of  the  ocean  currents,  navieation  is  dangerous. 
The  headland  is  known  to  the  Somali  as  Girdif  or  Yardaf — whence 
in  all  probability  comes  the  European  form  Guardafui.  But  in 
the  isngua  franca  of  the  Levant  the  Italian  word  guarda  means 
**  beware,"  a  meaning  also  attached  to  the  Portuguese  word  guardafu. 

Rounding  Guardafui  the  coast  trends  aouthwards,  and  some 
90  m.  from  that  cape  is  Ras  Hafun  or  Medudda — the  most  easterly 
point  of  the  continent  of  Africa—being  in  ro*  4V  S..  si*  27*  52'  £., 
or  about  a  mile  and  a  half  east  of  GuardafuL  Kas  Hafun  consists 
of  a  rocky  peninsula  rising  600  ft.  above  the  sea.  and  is  connected 
with  the  mainland  by  an  isthmus  la  m.  long.  A  little  south  is 
the  mouth  of  the  Darror.  a  usually  dry  watercourse  with  a  length 
of  over  300  m..  which  rises,  as  the  Gebi,  in  the  north-east  of  the 
British  protectorate.  From  this  point  a  xone  of  upheaved  coral 
foclci  skirts  the  shore  for  some  distance. 

CHief  Temms. — ^The  chief  towns  are  on  the  coast.  They  are 
Mnkdishu  (fi^.),  pop,  about  5000,  Brava  (4000),  Marka  (5000), 


Wareheik  (3000)  and  Yub.  These  are  all  in  the  southern  part  of 
the  protectorate  between  o*  15'  S.  and  2*  19'  N..  and  are  known 
generically  as  El-Benadir  (the  ports),  a  name  also  applied  to  the 
coast  between  the  porta.  Yub  Oub)  b  a  small  town  at  the  mouth 
of  the  Juba  river.  In  every  case  the  port  is  much  exposed  and 
unapproachable  for  months  together.  Obbia,  5*  22*  N.,  and  lllig 
in  7  60'  N.,  are  points  of  departure  for  the  Deaden  and  Dolbahanta 
countries.  Alula,  on  the  Gulf  of  Aden,  is  ue  chief  town  of  the 
Mitertin  SomalL 

In  the  interior  is  Lugh,  a  populous  dty  00  the  left  bank  of  the 
Juba,  about  240  m.  from  the  coast,  and  further  inland  is  Dolo  at 
the  confluence  of  the  Daua  and  Gainale  to  form  the  Tuba.  These 
places  are  entrepots  for  the  trade  of  the  interior,  especially  with  the 
Boran  district. 

In  the  coast  towns  of  the  eastern  seaboard  there  are  Swahili,  Arab 
and  Indian  settlements,  and  tribes,  such  as  the  Amaran,  of  mixed 
Arab  and  Somali  blood. 

Agricidturt  and  Trait, — ^Though  much  of  the  land  is  barren,  the 
soil  is  fairly  fertile  in  the  valleys  ofthe  Webi  ShebeU  and  Wadi  NogaL 
But  the  most  fertile  district  is  the  valley  of  the  lower  Juba,  where  for 
over  100  m.  is  a  strip  of  land  varying  from  a  few  nundred  yards 
to  some  4  m.  wide,  annually  inundated  by  the  rise  of  the  river. 
Here  are  cultivated  rich  crops  of  millet  and  other  grains.  In  other 
districts  lack  of  water  impeidcs  cultivation,  though  after  the  rains 
pasturage  is  abundant,  and  resinous  plants  are  ao  varied  and 
numerous  as  to  justify  the  ancient  name  of  the  region. 

Ivory,  cattle,  butter,  coffee,  cotton,  mvrrh,  gums  and  sldns  are 
exponed  from  the  Benadir  country.  In  tne  northera  ports  there  is 
a  similar  but  smaller  trade  and  one  also  in  ostrich  feathers.  The 
chief  imports  are  textile  fabrics,  rice  and  petroleum.  During 
1896-1897  the  value  of  the  Benadir  trade  was  £120,000;  in  1906- 
1907  it  had  risen  to  over  £250,000. 

History,— The  Somali  coast,  as  has  been  seen,  eariy  fell  under 
Moslem  influence.  The  towns  on  the  eastern  seaboard,  of  whidi 
Mukdishu  and  Brava  were  the  chief,  formed  part  of  the  ZenJ 
"  empire  "  (see  Zanzibar)  and  shared  its  fate,  being  conquered 
in  turn  by  the  Portuguese  (i6th  century),  the  imans  of  Muscat 
(i  7th  century),  and  the  sultans  of  Zanzibar  (1866).  On  account, 
probably,  of  the  inhospitable  nature  of  the  shore  the  northern 
portion  of  the  protectorate  ai^>earB  to  have  been  little  subject  to 
hostile  invasion.  By  treaties  with  Somali  sultans  in  1889  and 
by  subsequent  agreements  with  Great  Britain,  7-snTib4HT  and 
Abyssinia,  the  coast  east  of  the  British  Somali  protectorate  fell 
within  the  Italian  sphere  of  influence  (see  AniCA,  §  5).  In  August 
1893  the  sultan  of  Zanzibar  leased  the  Benadir  ports  of  Italy  for 
fifty  years.  They  were  administered  first  by  the  Filonardi  Com- 
pany, and  from  1898  by  the  Benadir  Company.  By  an  agree- 
ment dated  the  13th  of  Jantiary  1905  the  sultan  of  Zanzibar  ceded 
his  sovereign  rights  in  the  Benadir  ports  to  Italy  in  return  for 
the  payment  of  a  lump  sum  of  £144,000.  Thereafter  the  Italian 
government  assumed  the  direct  administration  of  the  ports,  a 
purely  commercial  undertaking  replacing  the  Benadir  Company. 
In  1905  also  Great  Britain  leased  to  Italy  a  piece  of  land 
near  Kismayu  to  facilitate  communications  with  the  Benadir 
country.  In  1908  a  royal  decree  placed  that  part  of  the  country 
between  the  Juba  and  the  sultanate  of  Obbia  under  a  civil 
governor. 

A  notable  event  in  the  history  of  the  protectorate  was  the 
co-operation  of  the  Italian  authorities  in  the  campaigns  against 
the  Mullah  AbduUah.  In  1904  negotiations  were  opened  with 
the  mullah  by  the  Italians,  and  by  arrangement  with  the  sultan 
of  Obbia  and  the  sultan  of  the  Mijertins  the  territory  between 
Ras  Aswad  and  Kas  Bowen,  which  was  claimed  by  both  parties, 
was  handed  over  to  the  mullah.  This  region,  that  of  the  lower 
Nogal,  included  the  port  of  lllig.  Here  Mahommed  b.  Abdullah 
established  himsdf  under  Italian  surveillance,  and  by  an  agree- 
ment dated  the  5th  of  March  1905,  peace  was  declared  between 
the  mullah,  the  Italians,  British  and  Abyssinians,  and  all  other 
Somali  tribes.  In  1908-1909,  however,  fighting  was  renewed,  the 
mullah  and  the  Mi jert  ins  failing  to  agree.  Italian  (native)  troops 
were  sent  to  the  district  to  restore  order.  The  mullah  also 
attacked  tribes  living,  in  the  British  protectorate  (see  $  3). 

The  station  of  Lugh,  the  most  advanced  point  occupied  by 
Italy,  had  been  foimded  by  Captain  Bottcgo  in  1895.  After 
the  treaty  of  Adis  Adowa,  recognizing  the  independence  of 
Abyssinia,  had  been  concluded  in  1896,  negotiations  were  opened 
for  defining  the  Italian-Abyssinian  frontier  in  the  Somali  regions. 
In  1897  an  agreement  was  come  to  that  from  the  point  on  the 
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Brilufa  Santlilaod  fToatln  when  47*  £-  tnlencctnl  S*  N.  <1 
(conticT  line  ihould  b«  dnwo,  it  ■  disiince  ol  abaul  iSo  11 
itom  the  Indiin  Ocean,  to  the  Jub*.  At  the  don  1 
1007  Ibe  Negus  Menelikj  in  relum  lor  ■  p«unJuy  iademni! 
(£ijo/>oo),  agreed  to  ■  nwdificalion  of  the  1*97  line,  whmb 
(he  Italian  piaiecloiate  «u  nieoded  nonh  of  Lugh  I 
Dolo.  Fmm  Dolo  tbe  Innljer  goei  east  to  Uie  Webi  Shebel 
nheace  the  1847  line  is  folloncd  to  Ihe  Biitith-Abyuinii 
(tootiet.  By  ihi»  ■mngeimnl  (rMified  by  a  convention  dale 
tbe  16th  o(  May  190S]  the  Bentdic  cout  obtained  a  luilab 
hiileiUDd. 


:~Kq.irF7))i.  Hunter;  Cnurnir  sf  lU  Simil  Liupatt  (Boin^y! 
Wa);E.deLuaiiHeandCdeSinip[iiit,  ^''nuiuoICriiiMinor  cf 
w  Somali  LaniitOieOjotidon,  1897) ;  t^  de  Lanjaiv,  ^mn'i-EiiffuA 
■d  £]uJu*^S«iuM  Diaieiury  (London.  1807], 


d.  For  Ihe  1 


fomMl  ^reen 


1  pr«M«u^L'JSf>i>te  uh!^  'padi):'™ 
U^aip^i  (Ohctt)  (Pjiiii.  ItM);  L.  deSalou. 
Carle  it  la  tSU  franfavt  dti  Samatii,  I  :soo.ooo 
alian  protecuntc — Smnalia  iulitna.  iSSj-iSos 
lc"];C.R<iu«ti.  Sowulia tlaliart itiutilnoiult. 
906) ;  U.  Fcmndi,  ^ciinidri  ipetfifUM  Baotie: 

Lu^  cm«ru  cimmtrdalt  ml  Cnto  (Rmnr.  IfOj). 

The  Btblulpofiii  rliopica  oI  G.  Fumagalli   (Milan,  iSoj)  includn 

woilu  dealing  wkb  SomaUlaod.  '    (F.  R.  C.) 

EDMBBBBO.  a  mide-brinimcd  hat,  made  of  fdt7  largely  worn 

througboul  Soulh  and  Central  Ametica,  but   originating   ii 

Spain.     The   Spmiih   woid  la  derived   from  totnira,  tbadi 

generally  taken  to  be  from  Lat.  mh  vmira.  beneath  ihe  thidi . 

bul  Ibe  eiyinidogy,  like  that  ol  "  wmbre,"  dark,  glooniy,  has 

been  disputed. 
SOMERS,  JOHN  SONBHS  (or  Souueke),  Baroh  (ifiji 

English  hird  chancellor,  «u  bom  on  Ihe  4th  of  Match  ifiji, 

of  ihe  Parliament,  asd  of  Catherine  Ceaveme  o(  Shropshire. 
Ailer  being  at  frhool  «l  Worcester  he  was  entered  as  a  gentleman 
tommonee  at  Trinity  College,  Oiford,  and  afLerwards  iiudied 
law  under  Sir  Francii  Winnington,  »ho  became  solicitor-general, 
and  joined  Ihe  Middle  Temple.  He  ippean,  in  addition  to  his 
legal  studies,  la  have  written  several  poems  and  pamphlets. 
He  soon  became  intimate  nil h  ihe  leaden  of  Ihe  country  cuttv, 
especially  with  Essex,  William  Russell,  and  Algenit 


into  their 


imsdf 


cwastbciulhoroflheHuliiryo/l*<5«cc(iniM 
a]  IktCnmef  Ei^ni.ctiUcledntt!  Rear,-     ' 
reputed  10  havewtitten  the  Jmi  and  Udea  I 
Tv9  Latl  Parliaminit,  which  was  put  forward 


Charles  U.'a  famous  dedaratioa  of  hii  reuou 

1.  This,  however,  was  by  Sidney,  though  probably  Somas 
responsible  for  the  £nal  draft.  When  tbe  grand  jury  ol 
Middlesex  threw  out  the  bill  againil  Sbattesbuiy,  and  wen 
vehemently  attacked  lor  so  doing,  Somen  wrote  in  dclcnce  oi 
righu  of  grandjurics.  £n  ]6Bj  he  was  counsel  for  IhesheriSs 
Pilkington  and  Shule  befote  tbe  court  of  King's  Bench,  and 
secured  a  reputation  which  continually  increased  unlQ  the  trial 
'  '  seven  bishops,  in  which  be  »as  Junior  counsel  "  Snnas 
ISC  He  spoke  little  more  than  five  minutes,  but  cvsy 
was  full  of  weighty  mattei;  ajid  when  he  sat  down  hk 
Ltion  as  an  orator  and  a  cotistitutional  lawyer  was  estab- 
Ushed."  In  the  secret  councils  of  those  who  were  plihning  the 
tion  Somers  look  a  leading  pan,  and  in  the  ConventioB 
menl  was  elccled  a  member  for  his  native  town.  He  was 
immediately  appointed  one  of  the  managers  for  Ihe  Commons 

ons  whether  James  II.  had  left  the  throne  vacant  by 
ilion  and  whether  the  acts  of  the  Convention  Farliamoit 
legal — that  parliament  having  been  summoned  without 
the  usual  writs — he  displayed  great  learning  and  legnl  subtlety. 
was  further  distinguished  by  being  made  chairman  of 
oommiltee  which  drew  up  the  celebrated  Bcctaralion  ol 
Right. 

In  May  16S9  Somers  was  made  solidior-general.     He  now 
became  William  lU.'i  most  confidential  adviser.     In  ihe  coo^ 


rhich  aro 
of  the  legaUty  of  t 
regarding  Titus  Date 


B  betwe 


B    HOU! 


of  the  court  of  King's  Bench 
,  and  of  Ihe  action  of  the  Lords  in  sustauung 
I  was  again  the  leading  manager  for  the 

s.  He  nas  next  employed  in  January  ]6go  as  chairmarxof 
Bct  committee  of  the  House  of  Commons  on  the  Corpora- 

11,  by  which  those  corporations  which  had  surrendered  their 
n  to  the  Crown  during  the  last  two  reigns  were  restored 
ir  rights^  but  he  refused  to  associate  himself  with  the 
.  measures  of  retaliation  which  the  Whigion  that  occwon 
loured  to  include  in  the  bill.  In  Apiil  a  speech  by  bim 
.  through  the  lower  house,  without  o[^KHition,  the  biD 
declared  all  the  laws  passed  by  Ihe  f^nv  -    - 


1  o!  Prest 


citor-geni 


li  1693.  the  great  seal 
ll.m'ihe^'onwhi 


:t  the  pici«e- 

nd  did  so  with  a  modeta- 

as  soon  after  appointed 
strongly  opposed  tbe  bill 
I  treason.     Oo  the  3  jrd  of 

Ih  a  pension  of  jCkoo  I 
quit  his  oHice,  and  at  Ibe 
lor.     He  had  previou^y 


year 

same  time  was  maae  a  ] 

been   knighted.     Somers 

member  of  Ihe  Junto,  the  small  council  whkh  comprised  tbe 

chief  members  of  Ihe  Whig  party.     When  William  left  In  May 

169J  to  take  command  oC  Ihe  army  in  the  Netherlands,  Smneis 

was  made  one  of  ihe  seven  lords.juaiices  to  whom  ibe  adminis- 

traiionof  the  kingdom  during  bis  absence  was  entrusinj;  and  be 

was  insirumental  in  bringing  about  a  reconciliation  between 

William  and  the  princess  Anne. 

In  April  1697  Somers  wasmade lord  cbancellor.  and  was  created 
a  peer  by  the  title  of  Baron  Somers  of  Evesham.  When  the 
discussion  arose  on  Ihe  question  of  disbanding  the  army,  he 
summed  up  the  case  against  disbanding.  In  answer  to  Ticnchard. 
in  a  remarkable  pamphlet  called  "The  Balancing  Letter."  In 
August  lAgg  be  went  lo  Tunbrldge  Wells  for  his  health.     VibOe 

Treaty,  and  at  once  replied  with  a  memorandum  repre«en1ing 
Ibe  neccsuly  in  Ihe  state  of  feeUng  in  England  of  avoidinf 
further  war.  When  Ihe  king,  on  Ibt  occaston  of  the  Disbanding 
Bill,  expressed  his  determination  to  leave  the  counlly,  Somers 
boldly  remonstnted,  while  be  clearly  expressed  in  a  speech  in  the 
Lords  the  danger  of  the  course  that  wa*  being  lakoL  Hilberto 
.  Somen's  character  had  kepi  bim  free  fnun  attack  at  ibc  bvHts 
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ol  pcditkal  of^nents;  but  his  Connesdon  in  2699  with  the 
notorious  Captain  WilUkm  Kidd,  to  the  cost  of  whose  expedition 
Somers  had  given  £1000,  afforded  an  opportunity;  the  vote  of 
censure,  however,  proposed  upon  him  in  the  House  of  Commons 
for  ^ving  Kidd  a  commission  under  the  great  seal  was  rejected  by 
X99  to  Z3X.  The  attack  was  renewed  shortly  on  the  ground 
of  his  having  accepted  grants  of  Drown  property  to  the  amount 
of  £x6oo  a  year,  but  was  again  defeated.  On  the  subject  of  the 
Irish  forfeitures  a  third  attack  was  made  in  1700,  a  motion 
being  brought  forward  to  request  the  king  to  remove  Somers 
from  nis  counsels  and  presence  for  ever;  but  this  again  was 
rejected  by  a  large  majority.  In  consequence,  however,  of  the 
incessant  agitation  William  now  reqtiested  Somers  to  resign; 
this  he  refused  to  do,  but  gave  up  the  seals  to  William's  mes- 
senger. In  X70X  he  was  impeached  by  the  Commons  on  account 
of  the  part  he  had  taken  in  the  negotiatioiks  relating  to  the 
Partition  Treaty  in  2698,  and  defended  himself  most  ably 
before  the  house,  answering  the  charges  seriatim.  The  im- 
peachment was  voted  and  sent  up  to  the  Lords,  but  was  there 
dismissed.  On  the  death  of  the  king  Somers  retired  almost 
entirely  into  private  life.  He  was  president  of  the  Royal 
Society  from  1699  to  1704.  He  was,  however,  active  in  1702  in 
opposing  the  Occasional  Conformity  Bill,  and  in  1706  was  oift 
of  the  managers  of  the  union  with  Scotland.  In  the  same  year 
he  carried  a.billr^ulating  and  improving  the  proceedings  of  the 
law  courts^  He  was  made  president  of  the  council  in  1708  upon 
the  return  of  the  Whigs  to  ppwer,  and  retained  the  office  until 
their  downfall  in  X7X0.  He  died  on  the  26th  of  April  17x6. 
Somers  was  never  married,  but  left  two  sisters,  of  whom  the 
eldest,  Mary,  married  Charles  Cocks,  whose  grandson,  Sir  Charles 
Codes,  bart.,  became  the  second  Lord  Somerarin  1784,  the  title 
subsequently  descending  in  this  line. 

For  a  contemporary  character  of  Somen  Addison's  paper  in  the 
FfduUgr  for  the  X4th  of  May  17 16  should  be  referred  to;  and 
there  is  in  Macaulay's  History  (iv.  53)  an  eloquent  and  worthy 
tribute  to  his  statnlos  character  and  comjtrehensive  learning.  A 
catalogue  of  his  publications  will  be  found  in  Walpole't  Rnal  and 
NobUAmlkoTM,  (C).A.) 

801RBSBT,  BARL8  AND  DUKES  OF.  In  the  ixth  century 
Somerset  and  Dorset  were  under  the  jurisdiction  of  one  sheriff, 
and  for  a  considerable  period  titles  derived  from  each  of  these 
shires  were  borne  by  the  same  person.    (See  Dorset,  Easls, 

MAXqDKSSES  AND  DUKES  OF.) 

The  earldom  of  Somerset  in  the  Beaufort  family  dated  ,from 
1597,  in  which  year  it  was  granted  by  Richard  II.  to  John 
Beaufort  (c.  x373'-x4xo),  the  eldest  of  the  three  illegitimate,  but 
afterwards  legitimated,  sons  of  John  of  Gaunt,  duke  of  Lancaster, 
by  Catherine,  wife  of  Sir  Hu^  Swynford,  and  daughter  of  Sir 
Payne  Rodt.  He  was  followed  in  the  earldom  successively  by 
his  three  sons:  Hemy,  who  died  unmarried  in  14x8;  John  (X404- 
1444),  who  in  1443  was  created  eari  of  Kendal  and  duke  of 
Somerset,  both  of  which  titles  became  extinct  at  his  death; 
azid  Edmund,  who  was  created  earl  of  Dorset  in  X44X,  marquess 
of  Dorset  in  1443,  and  duke  of  Somerset  in  X448.  (See  Sokesset, 
Edkvkd  Bxautort,  Duke  or.)  On  the  execution  of  Edmund's 
son  Hemy,  s^h  earl  and  2nd  duke  of  Somerset,  by  the  Yorkists 
in  X464,  hh  titles  were  forfeited  by  act  of  parliament;  but  his 
brother  Edmund  was  from  that  date  styled  duke  of  Somerset 
by  the  T-"**^*>"«"  party  till  his  death  in  May  X471,  whete  the 
house  of  Beaufort  became  extinct.  (See  Beaupokt.)  In  1499 
Hemy  VII.  nominated  his  ixifant  son  Edmund  to  the  dukedom 
of  Somerset  at  his  baptism,  but  the  child,  who  died  within  a  few 
months,  was  probably  never  formally  created  a  peer;  the  title, 
conjoiAed  with  the  dukedom  of  Richmond,  was,  however,  borne 
by  Henry  Fitzroy,  illegitimate  son  of  Henry  VIII.,  from  1525  till 
Ids  death  without  heirs  in  1536. 

Edwabd  Seymous,  duke  of  Somerset  (9.V.),  known  as  the 
Protector,  was  the  first  of  the  line  of  dukes  to  which  the  holder 
of  the  title  at  the  present  day  belongs,  having  been  created 
Viscount  Beauchamp  of  Hache,  Co.  Somerset,  in  2536;  earl 
of  Hertford  in  1537;  and  in  1547  Baron  Seymour  and  duke  of 
Somerset.    His  honours,  whidh  were  entailed  on  the  issue  of 


his  sisoond  in  priority  to  that  of  his  first  marriage,  being  forfeited 
by  attainder  in  2552,  Robert  Carr  became  earl  of  Somerset  (q.v.) 
in  26x3,  but  died  without  male  issue  in  2645,  when  his  title 
became  extinct.  A  curious  incident  in  the  history  of  this  title 
was  the  grant  by  Charles  L  in  2644  of  a  comxnission  to  Edward 
Somerset,  son  of  Henry,  xst  marquess  of  Worcester,  (empowering 
him  to  fill  up  certain  blank  patents  of  peerage  with  a  promise  of 
the  title  of  duke  of  Somerset  for  himself.  After  the  Restoration 
this  instrument  was  cancelled  in  consequence  of  a  resolution 
of  the  House  of  Lords  declaring  it  to  be  "  in  prejudice  to  the 
peers  ";  and  the  grantee,  who  had  meantime  succeeded  to  the 
nuirquessate  of  Worcester,  siurendered  his  claim  to  the  dukedom 
of  Somerset  in  September  x66a  In  the  same  month  the  duke- 
dom of  Somerset  and  barony  of  Seymour  were  restored  to  William 
Seymour  (X588-X660),  great-graiidson  of  the  Protector,  who  in 
262X  inherited  the  titles  of  earl  of  Hertford  and  Baron  Beau- 
champ  which  had  been  granted  to  his  grandfather  Edward 
Seymour  in  1559,  and  who,  in  X640,  had  himself  been  created 
marquess  of  Hertford.  This  nobleman,  who  in  early  life  had 
incurred  the  displeasure  of  James  I.  by  marrying  the  king's 
cousin.  Lady  Arabella  Stuart,  and  had  been  imprisoned  in  the 
Tower  for  the  offence,  had  later  an  exceptional  claim  on  the 
gratitude  of  the  royal  house  of  Stewart,  for  he  fought  with  distinc- 
tion on  the  royalist  side  in  the  cbni  war,  and  was  one  of  four  lords 
(the  others  bdng  the  duke  of  Richmond,  and  the  earls  of  lindsey 
and  Southampton)  who  petitioned  the  Commons  to  be  allowed 
to  assume  responsibility  for  the  actions  of  Charles  I.  and  to  suffer 
death  in  his  place.  He  died  in  November  2660,  a  few  weeks  after 
his  restoration  to  the  dukedom,  and,  having  outlived  his  three 
eldest  sons,  was  succeeded  by  his  grandson  William,  3rd  duke 
of  Somerset  (c.  265X-X67X).  As  the  latter  died  unmarried,  his 
sister  Elizabeth  brought  to  her  husband,  Thomas  Bruce,  2nd 
earl  of  Ailesbury,  the  great  estates  of  Tottenham  Park  and 
Savernake  Forest  in  Wiltshire;  while  the  Somerset  title  devolved 
on  John  Seymour  (c.  X628-X675),  the  2nd  duke's  fifth  and 
youngest  son.  At  the  death  of  the  latter  without  issue  in  April 
X675  the  marquessate  of  Hertford  became  extinct,  and  his  cousin 
Francis  Seymour  (1658-X678)  became  5th  duke  of  Somerset. 
This  nobleman  was  the  eldest  surviving  son  of  Charles  Seymour, 
2nd  Baron  Seymour  of  Trowbridge,  whose  father  Sir  Francis 
Seymour  (c.  X590-X664),  a  younger  brother  of  the  2nd  duke 
of  Somerset,  was  creatnl  a  baron  in  2642. 

Chakles  Seymour,  6th  duke  of  Somerset  (X662-2748), 
succeeded  his  brother  Francis,  the  5th  duke,  when  the  latter 
was  shot  in  2678  at  the  age  of  twenty,  by  a  Genoese  gentleman 
luuned  Horatio  Botti,  whose  wife  Somerset  was  said  to  -have 
insulted  at  Lerid.  Charles,  who  thus  inherited  the  barony  of 
Seymour  of  Trowbridge  along  with  the  dukedom  of  Somerset,' 
was  educated  at  Trinity  College,  Cambridge;  and  in  X682  he 
married  a  great  heiress,  Elizabeth,  daughter  of  JoceUne  Percy, 
earl  of  Northumberland,  who  brought  him  immense  estates, 
including  Alnwick  Castle,  Petworth,  Syon  Hotise  and  North- 
umberland House  in  London.  (See  Northumberland,  Earls 
AND  Dukes  of.)  In  X683  Somerset  received  an  appointment 
in  the  king's  household,  and  two  years  later  a  colonelcy  of 
dragoons;  but  at  the  revolution  he  boro  arms  for  the  prince  of 
Orange.  Having  befriended  Princess  Aime  in  2692,  he  became 
a  great  favourite  with  her  after  her  accession  to  the  throne, 
receiving  the  post  of  master  of  the  horse  in  1702.  Finding  him- 
self neglected  by  Marlborough,  he  made  friends  with  the  Tories, 
and  succeeded  in  retaining  the  queen's  confidence,  while  his 
wife  replaced  the  duchess  of  Marlborough  as  mistress  of  the 
robes  in  X7X2.  In  the  memorable  crisis  when  Aime  was  at  the 
pqint  of  death,  Somerset  acted  with  Argyll,  Shrewsbury  and  other 
Whig  nobles  who,  by  insisting  on  their  ri^t  to  be  present  in  the 
privy  councfl,  secured  the  Hanoverian  succession  to  the  Crown. 
He  retained  the  office  of  master  of  the  horse  under  George  L 
till  27x6,  when  he  was  dismissed  and  retired  .into  private  life; 
he  died  at  Petworth  on  the  2nd  of  December  2748.  The  duke's 
first  wife  having  died  in  2722,  he  married  secondly,  in  1726, 
Charlotte,  daughter  of  the  2nd  earl  of  Nottingham.  He  was  a 
remarkably  handsome  man,  and  inordTnately  fond  of  takixig  a 
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conspicuous  part  in  court  ceremonial;  his  vanity,  which  earned 
him  the  sobriquet  of "  the  proud  duke,"  was  a  byword  among  his 
contemporaries  and  was  the  subject  of  numerous  anecdotes; 
MacauUy's  description  of  him  as  "  a  man  in  whom  the  pride  of 
birth  and  rank  amounted  ahnost  to  a  disease,"  is  well  known. 
His  son  Algernon  (1684-1750),  by  his  first  wife  Elizabeth  Percy, 
was  called  to  the  House  of  Lords  as  Baron  Percy  in  lyaa;  and 
after  succeeding  his  father  as  7th  duke  of  Somerset  in  1748,  was, 
on  account  of  his  maternal  descent,  created  Baron  Warkworth 
and  earl  of  Northumberiand  in  1749,  with  remainder  to  Sir 
Hugh  Smithson,  husband  of  his  daughter  Elizabeth;  and  also 
Baron  Cockermouth  and  earl  of  Egremont,  with  remainder  to 
the  children  of  his  sister,  Lady  Catherine  Wyndham.  At  his 
death  without  male  issue  in  February  1750  these  titles  therefore 
passed  to  different  families  in  accordance  with  the  remainders 
in  the  patents  of  their  creation;  the  earldom  of  Hertford,  the 
barony  of  Beauchamp,  and  the  bairony  of  Seymour  of  Trowbridge 
became  extinct;  and  the  dukedom  of  Somerset,  together  with 
the  barony  of  Seymour,  devolved  on  a  distant  cousin,  Sir  Edward 
Seymour,  6th  baronet  of  Berry  Pomeroy,  Devonshire.  (See 
Seymour,  or  St  Maijr.) 

The  Seymours  of  Berry  Pomeroy  were  the  elder  branch  of 
the  family,  being  descended  from  the  protector  Somerset  by  his 
first  marriage,  the  issue  of  which  had  been  excluded  from  succes- 
sion to  the  titles  and  estates  until  after  the  failure  of  the  issue 
of  his  second  marriage  (see  above),  which  failure  occurred  on 
the  death  of  the  above-named  Algernon,  7th  duke.  Sir  Edward 
Seymour  (1695-1757),  who  thus  became  8th  duke  of  Somerset, 
was  grandson  of  Sir  Ekimund  Seymour,  Speaker  of  the  House  of 
Commons  in  the  reign  of  Charles  II.  His  two  sons  succeeded  in 
turn  to  the  dukedom,  and  his  grandson  Edward  Adolphus,  nth 
duke  (i 775-1855),  was  a  mathematician  and  scientist  of  some 
distinction.  The  ktter's  son  Edward  Adolphus,  xath  duke 
(1804-1885),  was  educated  at  Eton  and  Christ  Church,  Oxford, 
and  from  1830  till  he  succeeded  to  the  peerage  in  1855  he  was  a 
Liberal  member  of  the  House  of  Commons  as  Lord  Seymour, 
first  for  Okehampton,  and  afterwards  for  Totnes.  He  held 
various  offices  in  Lord  Melbourne's  administration  from  1835  to 
1841 ;  was  a  member  of  Lord  John  Russell's  cabinet  in  1851 ;  and 
first  lord  of  the  admiralty  from  1859  to  x866.  In  1863  he  was 
created  Earl  St  Maur  of  Berry  Pomeroy.  He  refused  to  join 
W.  E.  Gladstone's  ministry  in  1868,  but  he  gave  independent 
support  to  the  chief  measures  of  the  government.  He  died  in 
November  1885.  In  2830,  while  still  Lord  Seymour,  he  married 
Jane  (jeorgiana,  youngest  of  the  three  celebrated  daughters  of 
Thomas  Sheridan,  who  was  the  "C^een  of  Beauty"  at  the 
famous  EgUntbn  Tournament  in  1839.  The  duke  was  the 
author  of  CkrisHan  Theology  and  Modem  Scepticism  (1872),  and 
Monarchy  and  Democracy  (1880).  As  his  two  sons  both  died 
unmarried  in  his  lifetime,  the  family  titles,  except  the  earldom 
of  St  Maur,  which  became  extinct,  devolved  on  his  two  brothers 
successively;  the  younger  of  whom,  Algernon  Percy  B.anks,  X4th 
duke  (1813-1894),  was  succeeded  by  his  son  Algernon  (b.  1846) 
as  X5th  duke  of  Somerset. 

The  title  of  Earl  St  Maur  adopted  by  the  xath  duke  in  1863 
is  said  to  have  been  the  original  form  of  the  family  name  of 
which  Seymour  was  a  later  corruption,  and  since  the  last- 
mentioned  date  it  has  been  assumed  as  the  family  surname  of 
the  dukes  of  Somerset. 

See  Sbymour,  or  St  Maur,  and  the  authorities  there  cited. 

(R.  J.  M.) 

SOMERSBT,  BDMUlfD  BEAUFORT.  Duo  Of  (c.  X404-X455)» 
was  the  younger  son  of  John,  earl  of  Somerset,  and  grandson  of 
John  of  Gaunt,  duke  of  Lancaster.  He  was  taken  prisoner  at 
Baug^  in  X42X  during  his  first  campaign,  and  did  not  rettim  to 
England  till  X43X.  He  was  then  styled  earl  of  Mortain,  and  in 
X433  was  one  <^  the  envoys  to  the  council  of  Basel.  In  1436  he 
served  at  the  relief  of  Calais,  two  yean  later  he  commanded 
with  some  success  in  Maine,  and  in  X440  recovered  Harfleur. 
Next  year  he  was  made  earl,  and  in  1443  marquess  of  Dorset. 
In  X444  on  the  death  of  his  elder  brother  he  became  duke  of 
Somerset.    As  head  of  the  Beaufort  party^  he  was  the  rival  of 


Rid  ird  of  YoA,  whom  in  X446  he  superseded  as  lieutenant  of 
France.  He  lacked  statesmanship,  and  as  a  general  could  do 
nothing  to  stop  French  successes.  The  loss  of  Rouen  and 
Normandy  during  the  next  four  years  was  precipitated  by  his 
incompetence,  and  his  failure  naturally  made  him  a  special 
object  of  Yorkist  censure.  The  fall  of  Suffolk  left  Somerset 
the  chief  of  the  king's  ministers,  and  the  Commons  in  vain  peti- 
tioned for  his  removal  in  January  145X.  In  spite  of  York's 
active  hostility  he  maintained  his  position  till  Henry's  illness 
brought  his  rival  the  protectorate  in  March  1454.  For  &  year 
he  was  kept  a  prisoner  in  the  Tower  **  without  any  lawful  pro- 
cess." On  the  king's  recovery  he  was  honourably  discharged, 
and  restored  to  his  office  as  captain  of  Calais.  Mistrust  of  Somer- 
set was  York's  excuse  for  taking  up  arms.  The  rivalry  of  the 
two  leaders  was  ended  by  the  defeat  of  the  Lancastrians  and 
death  of  Somerset  at  St  Albans  on  the  2and  of  May  1455. 
Though  loyal  to  his  family,  Somerset  was  without  capacity  as  a 
leader.  It  was  a  misfortune  for  Henry  VI.  that  circumstances 
should  have  made  so  weak  a  man  his  chief  minister.  Thomas 
Basin,  the  French  chronicler,  describes  Somerset  as  a  handsome, 
courteous  and  kindly  num.  By  his  wife,  Eleanor,  daughter  aiKl 
co-heiress  of  Richaid  Beauchamp,  earl  of  Warwick,  he  had  two 
sons,  Henry  and  Edmund,  who  were  executed  by  Edward  TV. 
after  the  battles  of  Hexham  and  Tewkesbury. 


For  further  information  see  Sir  James  Ramsay's  LancasUr  end 
work  (Oxford,  1892).  and  C.  Oman's  Political  History  of  Eu^nd^ 
'377-'4Ss  (1906).  with  authorities  there  cited.  (C  L.  K.) 


SOMERSET.  EDWARD  SEYMOUR,  Duke  or  (e.  1506-1 552), 
protector  of  England,  bom  about  1*506,  was  the  eldest  survi\'ing 
son  of  Sir  John  Seymour  of  Wolf  Hall,  Wiltshire,  by  his  wife 
Margaret,  eldest  daughter  of  Sir  Henry  Wentworth  of  Nettlested, 
Suffolk.  The  Seymours  claimed  descent  from  a  companion  of 
William  the  Conqueror,  who  took  his  name  from  St  Maur-sur- 
Loirc  in  Touraine;  and  the  protector's  mother  was  really  de- 
scended from  Edward  III.  His  father  was  knighted  by  Henry  \J1. 
for  his  services  against  the  Cornish  rebels  at  Blackheath  in 
X497,  ^^  present  at  the  two  interviews  between  Henry  VIII.  and 
Frauds  I.  in  X520  and  X53a,  and  died  on  the'  21st  of  December 
1536.  Edward  was  "  enfant  d'honneur  "  to  Mary  Tudor  at  her 
marriage  with  Louis  XII.  in  X5X4,  served  in  Suffolk's  campaign 
in  France  in  1523,  being  knighted  by  the  duke  at  Roze  on  the 
xst  of  November,  and  accompanied  Wolsey  on  his  embassy  to 
France  in  1527.  Appointed  esquire  of  the  body  to  Henry  VJll. 
in  X529,  he  grew  in  favour  with  the  king,  who  visited  his  manor 
at  Elvetham  in  Hampshire  in  October  Y535.  On  the  5th  of 
June  X536,  a  week  after  his  sister  Jane's  marriage  to  Henry, 
he  was  created  Viscount  Beauchamp  of  Hache  in  Scmierset, 
and  a  fortnight  after  Edward  VI.'s  birth  in  October  1537,  he 
was  raised  to  the  earldom  of  Hertford. 

C^een  Jane's  death  was  a  blow  to  his  proqiects,  aiKl  in  x  538 
he  was  described  as  being  "  young  and  wise  "  but  ot  "  small 
power."  He  continued,  however,  to  rise  in  political  importance. 
In  X54X,  during  Henry's  absence  in  the  north,  Hertford,  Civimer 
and  Audley  had  the  chief  management  of  affairs  in  London; 
in  September  X542  he  was  appointed  warden  of  the  Scottish 
marches,  and  a  few  months  later  lord  hi^^  admiral,  a  post  which 
he  almost  immediately  relinquished  in  favour  of  the  future  duke 
of  Northumberland  (9. v.).  In  March  XS44  he  was  ntade  Ilea* 
tenant-general  of  the  north  and  instructed  to  punish  the  Scots 
for  their  repudiation  of  the  treaty  of  marriage  between  Prince 
Edward  and  the  infant  Mary  Qiietn  of  Scots.  He  landed  at 
Leith  in  May,  captured  and  pilli^ed  Edinburgh,  and  returned  a 
month  later.  In  July  he  was  appointed  lieutenant  of  the  realm 
under  the  queen  regent  during  Henry's  absence  at  Boulogne,  but 
in  August  he  joined  the  king  and  was  present  mt  the  surrender 
of  the  town.  In  the  autumn  he  was  one  of  the  OHnmissioneia 
sent  to  Flanders  to  keep  Charles  V.  to  the  terms  of  his  treaty  with 
England,  and  in  January  X545  he  was  placed  in  command  at 
Boulogne,  where  on  the  a6th  he  brilliantly  repelled  an  attempt 
of  Marshal  de  Biez  to  recapture  the  town.  In  May  he  was  once 
more  appointed  lieutenant-general  in  the  north  to  avenge  the 
Scottish  victory  at  Ancrum  Moor;  this  he  did  by  a  savage  fon/ 
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into  Scotland  in  September.  In  March  1546  he  was  sent  bade 
to  Boulogne  to  supersede  Surrey,  whose  command  had  not  been 
a  success;  and  in  June  he  was  engaged  in  negotiations  for  peace 
with  France  and  for  the  delimitation  o£  the  English  conquests. 
From  October  to  the  end  of  Henry's  reign  he  was  in  attendance 
on  the  king,  engaged  in  that  unrecorded  struggle  for  predomi- 
nance which  was  to  determine  the  complexion  of  the  government 
during  the  coming  minority.  Personal,  political  and  religioua 
rivalry  separated  him  and  Lisle  from  the  Howards,  and  Surrey's 
hasty  temper  precipitated  his  own  and  his  father's  ruin.  They 
could  not  acquiesce  in  the  Imperial  ambassador's  verdict  that 
Hertford  and  Lisle  were  the  only  noblemen  of  fit  age  and  capacity 
to  carry  on  the  govenunent;  and  Surrey's  attempt  to  secure  the 
predominance  of  his  family  led  to  his  own  execution  and  to 'his 
father's  imprisonment  in  the  Tower. 

Their  overthrow  had  barely  been  a^omplished  when  Henry 
VIII.  died  oa  the  28th  of  January  1547.  Preparations  had 
already  been  made  for  a  further  advance  in  the  ecclesiastical 
reformation  and  for  a  renewal  of  the  design  upon  Scotland;  and 
the  new  government  to  some  extent  proceeided  on  the  lines  which 
Chapuys  anticipated  that  Henry  VIU.  would  have  followed  had 
he  lived.  He  had  no  statutory  power  to  appoint  a  protector, 
but  in  the  council  of  regency  which  he  nominated  Hertford  and 
Lisk  enjoyed  a  decisive  preponderance;  and  the  coundl  at  its 
first  meeting  after  Henry's  death  determined  to  follow  precedent 
and  appoint  a  protector.  Hertford  was  their  only  posdble  choice; 
he  represented  the  predominant  party,  he  was  Edward  VI.'s 
nearest  relative,  he  was  senior  to  Lisle  in  the  peerage  and 
superior  to  him  in  experience.  Seven  weeks  later,  however,  after 
liOTd-Chancellor  Wriothesley,  the  leading  Catholic,  had  been  de- 
prived of  office  Hertford,  who  had  been  made  duke  of  Somerset, 
succeeded  in  emancipating  himself  from  the  trammds  originally 
imposed  on  him  as  protector;  and  he  became  king  in  .everything 
bat  name  and  prestige. 

His  ideas  were  in  striking  contrast  with  thote  of  most  Tudor 
statesmen,  and  he  used  his  authority  to  divest  the  govenmient 
o£  that  apparatus  of  absolutism  which  Thomas  Cromwell  had 
perfected.  He  had  generous  popular  sympathies  and  was  by 
nature  averse  from  coercion.  "What  is  the  matter,  then  ?  " 
wrote  Paget  in  the  midst  of  the  commotions  of  1549,  "  By  my 
faith,  sir,  .  .  .  liberty,  liberty.  And  your  grace  would  have  too 
ouch  gentleness."  In  his  first  parliament,  which  met  in 
November  1547,  he  procured  the  repeal  of  all  the  heresy  laws  and 
nearly  all  the  treason  laws  passed  since  Edward  III.  Even  with 
regard  to  Scotland  he  had  protested  igainst  his  instructions  of 
1544,  and  now  ignored  the  claim  to  suzerainty  which  Henry  VIII. 
had  revived,  seeking  to  win  over  the  Scots  by  those  promises 
of  autonomy,  free  trade,  and  equal  privileges  with  England, 
which  mAay  years  later  eventually  reconciled  them  to  union. 
But  the  Scots  were  not  thus  to  be  won  in  x  547 : "  What  would  you 
say,"  asked  one,  "  if  your  lad  were  a  lass,  and  our  lass  were  a 
lad?"  and  Scottish  sentiment  backed  by  Roman  Catholic 
infioence  and  by  French  intrigues,  money  and  men,  proved  too 
strong  for  Somerset's  amiable  invitations.  The  Scots  turned 
a  deaf  ear  to  his  persuasions;  the  protector  led  another  army  into 
Scotland  in  September  1547,  and  won  the  battle  of  Pinkie 
(Sept.  10).  He  trusted  to  the  garrisons  he  established  throughout 
the  Lowlands  to  wear  down  Scottish  opposition;  but  their 
pressure  was  soon  weakened  by  troubles  in  England  and  abroad, 
and  Maiy  was  transported  to  France  to  wed  Francis  II.  in 

1557- 

Somerset  apparently  thought  that  the  religious  question 
ooold  be  settled  by  public  discussion,  and  throughout  x  547  and 
1548  England  went  as  it  pleased  so  far  as  church  services  were 
concerned;  all  sorts  of  experiments  were  tried,  and  the  country 
was  involved  in  a  grand  theological  debate,  in  which  Protestant 
refugees  from  abroad  hastened  to  join.  The  result  convinced 
the  protector  that  the  government  must  prescribe  one  uniform 
order  which  all  should  be  persuaded  or  constrained  to  obey; 
but  the  first  Book  of  Common  Prayer,  which  was  imposed  by 
the  first  Act  of  Uniformity  in  1549,  was  a  studious  compromise 
between  the  new  and  the  old  learning,  very  different  from  the 


aggressive  Protestantism  of  the  second  book  Imposed  after 
Somerset  had  been  removed,  in  1553.  The  Catholic  risings  in 
the  west  in  1549  added  to  Somerset's  difficulties,  but  were  not 
the  cause  of  his  fall.  The  factious  and  treasonable  conduct  of 
his  brother,  the  lord  high  admiral,  in  whose  execution  (March 
20,  1549)  Uie  protector  weakly  acquiesced,  also  impaired  his 
authority;  but  the  main  cause  of  his  ruin  was  the  divergence 
between  him  and  the  majority  of  the  council  over  the  questions 
of  constitutional  liberty  and  enclosures  of  the  conunons.  The 
majority  scouted  Somerset's  notions  of  liberty  and  deeply 
resented  his  championship  of  the  poor  against  greedy  landlords 
and  capitalisti.  His  efforts  to  check  enclosures  by  means  of 
parliamentary  legislation,  royal  proclamations,  and  coounissions 
of  inquiry  were  openly  resisted  or  secretly  foiled,  and  the 
popular  revolts  which  their  failure  provoked  cut  the  ground 
from  Somerset's  feet.  He  was  divided  in  mind  between  his 
sympathy  with  the  rebels  and  his  duty  to  maintain  law  and 
order.  France,  which  was  bent  on  ruining  the  protector's 
schemes  in  Scotland  and  on  recovering  Boulogne,  seised  the 
opportunity  to  declare  war  on  August  the  8th;  and  the  outlying 
forts  in  the  Bouloimais  fell  into  thdr  hands,  while  the  Scots 
captured  Haddington. 

These  misfortunes  gave  a  handle  to  Somerset's  enemies. 
Warwick  combined  on  the  same  temporary  platform  Catholics 
who  resented  the  Book  of  Common  Prayer,  Protestants  who 
thought  Somerset's  mildness  paltering  with  God's  truth,  and  the 
wealthy  classes  as  a  whole.  In  September  he  concerted  measures 
with  the  ex-lord-chancellor  Wriothesley;  and  in  October,  after 
a  vain  effort  to  rouse  the  masses  in  bis  favour,  Somerset  was 
deprived  of  the  protectorate  and  sent  to  the  Tower.  But  the 
hostile  coalition  broke  up  as  soon  as  it  had  to  frame  a  construe- 
tive  policy;  Warwidc  jockeyed  the  Catholics  out  of  the  council 
and  prepared  to  advance  along  Protestant  lines.  He  could 
hardly  combine  proscription  of  the  Catholics  with  that  of  Somer- 
set, and  the  duke  was  released  in  February  25  50.  For  a  time 
the  rivals  seemed  to  agree,  and  Warwick's  son  married  Somerset's 
daughter.  But  growing  discontent  with  Warwick  made  Somer- 
set too  dangerous.  In  October  issr,  after  Warwick  had  been 
created  duke  of  Northumberland,  Somerset  was  sent  to  the  Tower 
on  an  exaggerated  charge  of  treason,  which  broke  down  at  his 
trial.  He  was,  however,  as  a  sort  oif  compromise,  condenmed 
on  a  charge  of  felony  for  having  sought  to  effect  a  change  of 
government.  Few  expected  that  the  sentence  woidd  be  carried 
out,  and  apparently  Northumberland  found  it  necessary  to 
forge  an  instruction  from  Edward  VL  to  that  effect.  Somerset 
was  executed  on  the  32nd  of  January  2553,  dying  with  exemplary 
patience  and  fortitude.  His  eldest  son  by  his  second  wife  was 
re-created  earl  of  Hertford  by  Elizabeth,  and  his  great-grandson 
William  was  restored  as  3nd  duke  of  Somerset  in  1660.  His 
children  by  his  first  wife  had  been  disinherited  owing  to  the 
jealousy  of  his  second;  but  their  descendants  came  into  the  titles 
and  property  when  the  younger  line  died  out  in  1750. 

See  A.  F.  Pollard's  England  Under  Protector  Somtrset  (1900;  full 
bibliography,  pp.  327-339),  also  his  article  in  DiU,  Nat.  Biog.  and 
vol.  VI.  of  Polttlcal History  of  England  (1910).  (A-  F.  P.) 

SOMERSET,  ROBERT  CARR  (or  Kek),  Easlof  {e.  1590-1645)* 
Scottish  politician,  the  date  of  whose  birth  is  unrecorded,  was  a 
younger  son  of  Sir  Thomas  Ker  of  Femiehurst  by  his  second  wife, 
Janet,  sister  of  Sir  Walter  Scott  of  Bucdeuch.  He  accompanied 
James  I.  as  page  to  England,  but  being  then  discharged  from  the 
royal  service,  sought  for  a  time  to  make  his  fortune  in  France. 
Returning  to  England  he  happened  to  break  his  arm  at  a  tilting 
match,  at  which  James  was  present,  and  was  recognized  by  the 
king.  Entirely  devoid  of  all  high  intellectual  qualities,  Carr  was 
endowed  with  good  looks,  excellent  spirits,  and  considerable 
personal  accomplishments.  These  advantages  were  sufficient 
for  James,  who  knighted  the  young  man  and  at  once  took  him 
into  favour.  In  r6o7  an  opportum'ty  enabled  the  king  to  confer 
upon  him  a  more  substantial  mark  of  his  affection.  Sir  W. 
Raleigh  had  through  his  attainder  foricited  his  life-interest  in 
the  manor  of  Sherborne,  but  he  had  previously  executed  a  con- 
veyance by  which  the  property  was  to  pass  on  his  death  to  hta 
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eldest  son.  This  doounent  was,  unfortunately,  rendered  worth- 
less by  a  flaw  which  gave  the  king  eventual  possession  of  the 
property.  Acting  on  Salisbury's  suggestion,  James  resolved  to 
confer  the  manor  on  Carr.  The  case  was  argued  at  law,  and 
judgment  was  in  1609  given  for  the  Crown.  Lady  Raleigh 
received  some  compensation,  apparently  inadequate,  and  Carr 
at  once  entered  on  possession.  His  influence  was  already  such 
that  in  x6zo  he  persuaded  the  king  to  dissolve  the  parliament, 
which  had  shown  signs  of  attacking  the  Scottish  favourites. 
On  the  25th  of  March  x6zi  he  was  created  Viscount  Rochester, 
and  subsequently  a  privy  councillor,  while  on  Lord  Salisbury's 
death  in  16x2  he  began  to  act  as  the  king's  secretary.  On  Uie 
3rd  of  November  X613  he  was  advanced  to  the  earldom  of  Somer- 
set, on  the  23rd  of  December  was  appointed  treasurer  of  Scotland, 
and  in  1614  lord  chamberlain.  He  supported  the  earl  of  North- 
ampton and  the  Spanish  party  in  opposition  to  the  old  tried 
advisers  of  the  king,  such  as  Lord-Chancellor  Ellesmere,  who  were 
endeavouring  to  maintain  the  union  with  the  Protestants  abroad, 
and  who  now  in  1614  pushed  forward  another  candidate  for  the 
king's  favour.  Somerset,  whose  head  was  turned  by  the  sudden 
rse  to  power  and  influence,  became  jealous  and  peevish,  and 
feeling  his  position  insecure,  obtained  in  x 6x5  from  the  king  a  full 
pardon,  to  which,  however,  the  chancellor  refused  to  put  the 
Great  SeaL  He  still,  however,  retained  the  king's  favour,  and 
might  possibly  have  remained  in  power  for  some  time  longer 
but  for  the  discovery  of  the  murder  of  Sir  Thomas  Ovcrbury. 
Before  X609,  while  still  only  Sir  Robert  Carr,  Somerset  had 
begun  an  intrigue  with  Lady  Essex.  Supported  by  the  king, 
the  latter  obtained'  a  decree  of  nullity  of  marriage  against  Lord 
Essex  in  September  1613,  and  in  December  she  married  the  earl 
of  Somerset.  Ten  days  before  the  court  gave  judgment,  Sir 
Thomas  Overbury,  who  apparently  knew  facts  concerning  Lady 
Essex  which  would  have  been  fatal  to  her  success  and  had  been 
imprisoned  in  the  Tower,  was  poisoned.  No  idea  seems  to  have 
been  entettained  at  the  time  that  Lady  Essex  and  her  future 
husband  were  implicated.  The  crime,  however,  was  not  dis- 
closed till  September  i6x  5.  Coke  and  Bacon  were  set  to  uiuravel 
the  ploL  After  four  of  the  principal  agents  had  been  convicted 
apd  punished,  the  earl  and  countess  were  brought  to  trial.  The 
latter  confessed,  and  of  her  guilt  there  can  be  no  doubt.  Somer- 
set's share  is  far  more  diflScult  to  discover,  and  probably  will 
never  be  fully  known.  The  evidence  against  him  rested  on  mere 
presumption,  and  he  consistently  declared  himself  innocent. 
]f*robabilities  are  on  the  whole  in  favour  of  the  hypothesis  that  he 
was  not  more  than  an  accessory  after  the  fact.  James,  who  had 
been  threatened  by  Somerset  with  damaging  disclosures,  let 
matters  take  their  course,  and  both  earl  and  countess  were  found 
guilty.  The  sentence  was  not  carried  into  effect  against  either 
culprit.  The  countess  was  pardoned  immediately,  but  both 
remained  in  the  Tower  till  January  1622.  The  earl  appears  to 
have  refused  to  buy  forgiveness  by  concessions,  and  it.  was  not 
till  1624  that  he  obtained  his  pardon.  He  only  once  more 
emerged  into  public  view  when  in  X630  he  was  prosecuted  in  the 
Star  Chamber  for  communicating  a  paper  of  Sir  Robert  Dudley's 
to  the  earl  of  Clare,  recommending  the  establishment  of  arbitrary 
government.  He  died  in  July  1645,  leaving  one  daughter, 
Anne,  the  sole  issue  of  his  ill-fated  marriage,  afterwards  wife  of 

the  xst  duke  of  Bedford. 

See  the  article  by  S.  R.  Gardiner  in  Die/.  Nat.  Biot.,  with  authori- 
ties there  cited,  and  the  same  author's  History  of  Entland;  State 
Trials  II. ;  Lt/e  and  Letters  of  Bacon,  ed.  by  Spedding;  Studies  in  Eng. 
Hisl.f  by  Gairdner  and  Spedding. 

SOMERSET.  LORD  ROBERT  EDWARD  HENRT  (1776-1842), 
British  soldier^  was  the  third  son  of  the  5th  duke  of  Beaufort, 
and  elder  brother  of  Lord  Raglan.  Joining  the  xsth  Light 
Dragoons  in  1793,  he  became  captain  in  the  following  year,  and 
received  a  majority  after  serving  as  aide^ie-camp  to  the  duke  of 
York  in  the  Dutch  expedition  of  1799.  At  the  end  of  x8oo  he 
became  a  lieutenant-colonel,  and  in  x8oi  received  the  command 
of  the  4th  Light  Dragoons.  From  1799  to  1802  he  represented 
the  Monmouth  boroughs  in  the  Ho\ise  of  Commons,  and  from 
2803  to  1823  sat  for  Gloucestershire.  He  commanded  his 
regiment  at  the  battles  of  TaJaveza  and  Busaco,  and  is  i8x* 


received  a  colonelcy  and  the  appointment  of  A.D.C.  to  the  king.' 
In  x8ii,  along  with  the  3rd  Dragoon  Guards,  the  4th  Light 
Dragoons  fought  a  notable  cavalry  action  at  Usagre,  and  in 
x8x2  Lord  Edward  Somerset  was  engaged  in  the  great  diarge  of 
Le  Marchant's  heavy  cavalry  at  -^lanrnw^r*  His  conduct  on 
this  occasion  (he  captured  five  guns  at  the  head  of  a  atngie 
squadron)  won  him  further  promotion,  and  he  made  the  remain- 
ing campaigns  as  a  major-general  at  the  head  of  the  Hussar 
brigade  (7th,  xoth  and  xsth  Hussars).  At  Orthes  he  won  furtha 
distinction  by  his  pursuit  of  the  enemy;  he  was  made  K.C.B., 
and  received  the  thanks  of  parliament.  At  Waterloo  he  was  in 
command  of  the  Household  Cavalry  Brigade,  which  distinguished 
itself  not  less  by  its  stem  and  patient  endurance  of  the  exkemy's 
fire  than  by  its  celebrated  charge  on  the  cxiirassiers  of  Milhaud's 
corps.  The  brigadier  was  particularly  mentioned  in  Wellington's 
despatches,  and  received  the  thanks  of  parliament  as  well  as  the 
Maria  Theresa  and  other  much-prized  foreign  orders.  He  died 
a  general  and  G.C.B.  in  1842. 

SOMERSETSHIRE,  a  south-western  county  of  England, 
bounded  N.  and  N.W.  by  the  Bristol  Channel,  N.  and  N.E.  b^ 
Gloucestenhire,  N.E.  and  E.  by  Wiltshire,  S.E.  by  Doxsetshire, 
S.W.  and  W.  by  Devonshire.  The  area  is  x63o-3  sq.  m.  In 
shape  the  cotmty  resembles  an  ill-drawn  crescent,  curving  inward 
where  Bridgwater  Bay  bends  south-west  and  broada  at  its 
eastern  than  at  its  western  horn.  It  falls  into  three  natural 
divisions,  being  in  fact  a  broad  alluvial  plain  bordered  by  two 
hill-regions.  The  Mendip  range,  breaking  off  from  the  high 
ground  near  Wiltshire,  extends  north-west  towards  the  channd, 
where  it  ends  with  Brean  Down;  while  the  island  of  Steep  Hobs 
stands  as  an  outpost  between  the  heights  of  Somerset  and 
Glamorgan.  The  summit  of  the  Mendips  is  a  long  table-land, 
reaching  an  extreme  height,  towards  the  western  end,  of  1068  ft. 
in  Black  Down,  sloping  away  gently  towards  the  lower  hilb  of 
the  north,  but  rising  on  the  south  in  an  abrupt  line,  broken  by 
many  coombes  or  glens;  the  most  striking  <tf  which  are  the  cli& 
of  Ebbor  Rocks,,  near  Wells,  and  the  gorge  of  Cheddar  (9.*.). 
which  winds  for  nearly  a  mile  between  huge  and  fantastic  rocks. 
South  of  the  Mendips  lies  a  broad  plain  watered  by  the  Pairett 
and  the  Brue,  and  known  generally  as  Sedgemoor,  but  with 
different  luunes  in  different  parts.  This  plain,  intersected  by 
ditches  known  as  rhitus,  and  in  some  parts  rich  in  peat,  is  broken 
by  isolated  hills  and  lower  ridges,  of  which  the  most  conspicuous 
are  Brent  Knoll  near  Bumham,  the  Isle  of  Avalon,  rising  with 
Glastonbury  Tor  as  its  highest  point,  and  the  long  low  ridge  of 
Polden  ending  to  the  west  in  a  steep  bluff.  West  of  Sedgemoor 
the  second  great  region  of  hills  extends  from  Devonshire  to  the 
sea.  It  consists  of  the  Black  Down,  Brendon  and  Quantock 
hills,  with  Exmoor  Forest  {q.t.)  in  the  extreme  west.  This 
entire  district  is  famous  for  the  grandeur  of  its  bare  and  desolate 
moors,  and  the  bold  outlines  and  height  of  its  mountains;  the 
chief  of  which  are  Dunkery,  in  Exmoor  (X707  ft.);  Lype  Hill,  the 
westernmost  point  of  the  Brendon  range  (1391  ft.);  and  Will's 
Neck,  among  the  (^antocks  (x  261  ft.).  The  two  principal  rivets 
of  Somerset  are  the  Avon  and  the  Parrett.  The  Avon,  after 
forming  for  a  short  distance  the  boundary  with  Wiltshire,  croascs 
the  north-eastern  comer  of  the  county,  endrding  Bath,  and 
forms  the  boundary  with  Gloucestershire  till  it  reaches  the  sea 
6  m.  beyond  Bristol.  It  is  navigable  lox  barges  as  far  as  Bath. 
The  Parrett  from  South  Perrott  in  Dorset,  <m  the  borders  of 
Somerset,  crosses  the  centre  of  the  county  north-westwards  by 
Bridgwater,  receiving  the  Yeo  and  Cary  on  the  right,  and  the 
Isle  and  Tone  on  the  left.  Among  other  streams  are  the  Axe, 
which  rises  at  Wookey  Hole  in  the  Mendips  and  flows  norths 
westward  along  their  base  to  the  Bristol  Channd  near  Blacfcrock; 
the  Brue,  which  rises  to  the  east  of  Bruton,  near  the  borders 
of  Wiltshire,  and  enters  the  Bristol  Channd  near  the  mouth  of 
the  Parrett;  and  the  Exe  (with  its  tributary  the  Baxle),  which 
rises  in  Exmoor  forest  and  passes  southward  into  Devon.  Some 
of  the  Somersetshire  streams,  eH>edally  the  Exe  and  Baxle,  are 
in  high  favour  with  trout  fishermen.  Weston-super-Mare  is  a 
flourishing  seaside  resort,  and  Minehead  and  other  co«st  villages 
are  alto  fref uented. 
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GSmlaOP.— The  oldteit  formation  la  the  county  b  the  Devonian, 
vhkii  extends  eastwards  from  Devonshire  acron  Exmoor  to  the 
Brendon  and  Quantock  hills,  and  consists  of  sandstones,  slates 
and  limestones  of  marine  origin.  The  Old  Red  Sandstone,  the 
supposed  estuarine  or  lacustrine  equivalent  of  the  Devonian,  is  a 
scries  of  red  sandstones,  marb  and  conglomerates,  which  rise  as 
an  anticline  in  the  Mendips  (where  they  Contain  volcanic  rocks),  and 
also  appear  in  the  Avon  gocge  and  at  Portishead.  The  Carbon- 
iferous Limestone,  of  marine  origin,  is  well  displayed  in  the  Mendlp 
countnr  (Cheddar  CliflFs,  &c.)  and  in  the  Avon  gam;  at  Weston- 
super-Mare  it  contains  volcanic  rocks.  The  Coal  Measures  of  the 
Radstock  district  (largdy  concealed  by  Trias  and  newer  rocks) 
consist  of  two  scries  of  coal-bearing  sandstones  and  shales  separated 
by  the  Pennant  Sandstone;  locally  the  beds  have  been  intensely 
folded  and  faulted,  as  at  Vobstcr.  Indeed,  all  the  formations 
hitherto  mentioned  were  folded  into  antklines  and  syndines  before 
the  deposition  of  the  Triassic  rocks.  These  consist  of  red  marls, 
sandstones,  breccias  and  conglomerates,  which  spread  irregulariy 
over  the  edges  of  the  older  rocks;  the  ^so-called  Dolomitic  Con-- 
fltomerate  is  an  old  shingle-beach  of  Triassic  (Ketiper  Marl)  age. 
The  Rhaetic  beds  are  full  of  fossils  and  mark  the  first  invasion  of 
the  district  by  the  waters  of  the  Jurassic  sea.  The  Lias  consists  of 
days  and  limestones;  the  latter  are  quarried  and  are  famous  for  their 
ammonites  and  reptilian  remains.  Above  the  Lias  comes  the  Lower 
or  Bath  Oolite  Series  (Inferior  Oolite  croup,  Fuller's  Earth  and 
Great  Oolite  group),  chiefly  clays  and  oolitic  limestone;  the  famous 
Bath  Stone  u  got  from  the  Great  Oolite.  The  Oxford  Clay  is  the 
diief  member  of  the  Middle  or  Oxford  Oolite  Series.  Above  these 
f<rfk>w  the  Upper  Cretaceous  rocks,  induding  the  Gault.  Upper 
Greensand  and  Chalk,  which  extend  into  the  county  from  Wiltshire 
near  Frome  and  from  Dorset  near  Chard. ,  There  are  apparently 
no  true  glacial  deposits.  Low-lying  alluvial  flats  and  peat-bogs 
occupy  much  of  tne  surface  west  of  Glastonbury.  Caves  in  the 
Carboniferous  Limestone  (e.g.  Wookey  Hole,  near  Wells)  have 
yielded  Pleistocene  mammalia  and  palaeolithic  implements.  The 
thermal  waters  oC  Bath  (lao*  F.)  are  rich  in  caldum  and  sodium 
sulphates.  &c  The  chief  minerals  are  coal,  freestone  and  limestone, 
ana  ores  of  lead,  zinc  and  iroiu 

•  AgrictiUure. — ^The  dimate  partakes  of  the  mildness  of  the  south- 
western counties  generally.  A  high  (uoportion,  exceeding  four- 
fiftfaa  of  the  total  area  of  the  county,  is  under  cultivation.  In  a 
county  where  cattle-feeding  and  dairy-farming  are  the  principal 
bnncfaes  of  husbandry,  a  very  laige  area  is  naturally  devoted  to 
pasture:  and  there  are  laree  tracts  of  rich  meadow  land  along  the 
rivers,  where  many  of  the  Uevonshire  farmers  place  their  heras  to 
graae.  Floods,  however,  are  common,  and  the  Somerset  Drainage 
Act  was  passed  by  pariiament  on  the  nth  of  lune  1877,  providing 
for  the  appointment  of  commissioners  to  talce  measures  for  the 
drunage  (Elands  in  the  valleys  of  the  Parrett,  Isle,  Yeo,  Brue,  Axe, 
Cary  and  Toile.  Cheese  b  made  in  various  parts,  notably  the  famous 
Cheddar  Chnse,  which  b  made  in  the  farms  lying  south  of  the 
Mendips.  Sheep-farming  b  practised  both  in  the  lowlands  and  on 
hiU  pastures,  Leicesten  and  Southdowns  being  the  favourite  breeds. 
la  tne  Vale  of  Taunton  heavy  crops  of  wheat  arc  raised ;  thb  grain, 
bailey  and  oats  being  raised  on  about  equal  areas.  Turnips, 
swedes  and  nungolds  occupy  most  of  the  area  under  green  crops. 
Somerset  ranks  after  Devon  and  Hereford  in  the  extent  of  its  apple 
orchards,  and  the  dder  made  from  these  apples  forms  the  common 
drink  of  the  peasantry,  besides  being  largely  eifported.  Wild  deer 
are  still  founcf  on  Exmoor,  where  there  b  a  peculiar  breed  of  ponies, 
hardy  and  small.  The  Bristol  Channel  and  Bridgwater  Bay  abound 
|n  white-  and  shell-fuh;  salmon  and  herring  are  also  causht,  the 
priodpal  fbhing  stations  being  Porlock.  Minchead  and  Watcnet. 

Other  Industries, — Coal,  from  the  Mendips,  and  freestone,  brgely 

anarried  near  Bath,  are  the  chief  mineral  products  of  Somerset, 
[though  brown  ironstone,  zinc,  limestone  and  small  quantities  of 
^te,  gravel,  sand,  sulphate  of  stronlia.  gypsum,  ochre,  Fuller's  earth, 
marl,  cement,  copper  and  manganese  are  also  found.  Lead  mining 
b  canied  on  near  Wellington,  and  lead  washing  in  (he  Mendips;  but 
these  industries,  like  the  working  of  spnthose  iron  ore  among  the 
Brendon  hills,  are  on  the  wane.  The  chief  manufactures  are  those 
of  woollen  and  worsted  goods,  made  in  a  bree  number  of  towns; 
silk  made  at  Frome,  Taunton  and  Shepton  Mallet;  gloves  at  Yeovil, 
Stoke,  Martock  and  Taunton;  bee  at  Chard;  Wnen  and  sailcloth  at 
Crevfceme;  horsehair  goods  at  Bruton,  Castle  Cary  and  Crewkernc; 
crape  at  Dulvcrton  and  Shepton  Mallet.'  Tobacco,  snuff  and  spirits 
are  also  manufactured:  and  there  are  brge  potteries  at  Bridgwater, 
where  the  celebrated  bath-brick  is  m^e,  and  at  Weston-super- 
Mare;  carriage  works  at  Bath  and  Bridgwater:  engineerina  and 
machine-woricB  also  at  Bridgwater.  Oa  the  Avon,  copper  anq  iron 
are  smdted,  while  several  other  rivere  provide  power  for  cotton, 
worsted  and  paper  mills.  The  bulk  ol  the  export  trade  passes 
through  Bristol,  which  b  situated  mainly  in  Gloucestershire,  though 
it  las  large  docks  on  the  Somerset  side  of  the  Avon,  and  others  at 
Portbhead. 

CommuMication. — Somerset  is  welt  fumbhed  with  railways. 
The  Great  Western  runs  between  Frome.  Radstock,  Bath  and 
Bristol,  and  from  Bristol  it  curves  south-west  through  Weston  and 
Bridgwater  to  Taunton,  dividing  there  and  passing  on  into  Devon. 


Branches  leave  the  main  line  for  Portishead,  Clevedon  and  Minehead 
on  the  north,  and  for  Witham  Friary  vb  Wdls,  Yeovil  vb  Langport, 
and  Chard  via  Ilminster  on  the  south.  The  South-Western  main 
line  from  London  passes  through  the  south-west  of  Somerset, 
running  from  Templecombe  to  Axminster  in  Devon,  and  the  Somer- 
set and  Dorset  runs  from  Bath  to  Shepton  Mallet  vb  Radstock. 
The  Kennet  and  Avon  Canal  flows  from  Bradford  in  Wiltshire  to 
Bath,  and  there  joins  the  Avon,  meeting  on  its  way  the  two  branches 
of  the  Somersetshire  Coal  Canal  which  flow  from  Paulton  and 
Radstock.  The  Taunton  and  Bridgwater  Canal  flows  into  the 
River  Forrett. 

PopuiaUon  and  Admiftistraiiim. — ^The  area  of  the  ancient 
county  b  1,043,409  acres,  with  a  population  in  1891  of  484,337, 
and  in  190X  of  $08,356.  The  area  of  the  adminbtrative  county 
b  1,037,484  acres.  The  county  contains  40  hundreds  and  two 
liberties.  The  mumdpol  boroughs  are — Bath,  a  dty  and  county 
borough  (pop.  49f839)i  Bridgwater  (15,209),  Chard  (4437)1 
Gbstonbury  (40x6),  Taunton  (31,087),  Welb,  a  dty  (4849), 
Yeovil  (98i6i).  The  urban  dbtricU  are— Bumham  (3897), 
Clevedon  (5900),  Crewkene  (4336),  Frome  (11,057),  Highbridge 
(^33)t  Ilminster  (3387),  Midsomer  Norton  (5809),  Minehead 
(35x1),  Portbhead  (3544),  Radstock  (3355)1  Shepton  Mallet 
(5338),  Street  (40x8),  Watchet  (1880),  Wellington  (7383),  Weston- 
super-Mare  (19,845),  Wiveliscombe  (x4x 7).  Among  other  towns 
may  be  mentioned  Bruton  (1788),  Castle  Cary  (1903),  Cheddar 
(1975)1  Keynsham  (35x3)  and  Wincanton  (1893).  The  county  is 
in  the  western  circuit,  and  assizes  are  hdd  at  Taunton  and  WeUs. 
It  has  one  court  of  quarter  sessions,  and  b  divided  into  33  petty 
sessional  divbions.  The  boroughs  of  Bath  and  Bridgwater  have 
separate  courts  of  quarter  sessions  and  commissions  of  the  peace, 
and  those  of  Taunton,  WeUs  and  Yeovil  have  separate  commis- 
sions of  the  peace.  The  total  number  of  civil  pannes  b  485. 
Somerset  is  in  the  diocese  of  Bath  and  WeUs,  excepting  small 
parts  in  the  dioceses  of  Bristol  and  Salbbury;  it  contains  508 
ecclesiastical  parishes  or  dbtricts,  wholly  or  in  part.  There  are 
seven  parlbmentary  divisions— Northern,  WeUs,  Frome,  Eastern, 
Southern,  Bridgwater  and  Western  or  Wellington,  each  return- 
ing one  member;  while  the  parlbmenUry  borough  of  Bath 
returns  two  members,  and  that  of  Taunton  one  member;  and 
the  county  includes  the  greater  part  of  the  southern  division  of 
the  parliamentary  borou^  of  BristoL 

History. — In  the  6th  century  Somerset  was  the  debatable 
borderland  between  the  Wcbh  and  Saxona,  the  latter  of  whom 
pushed  their  way  slowly  westward,  fighting  battles  yearly  and 
rabing  fortifications  at  important  points  to  secure  their  conquered 
lands.  Their  frontier  was  gradually  advanced  from  the  Axe  to 
the  Parrett,  and  from  the  Parrett  to  the  Tamar,  Taunton  being 
a  border  fort  at  one  stage  and  Exeter  at  another.  By  658 
Somers3t  had  been  conquered  by  the  West  Saxons  as  far  as  the 
Parrett,  and  there  followed  a  struggle  between  the  kingdoms  of 
Wessex  and  Merda,  decided  by  a  great  victory  of  Ine  in  710, 
which  led  to  the  oiganixation  of  the  lands  east  of  the  Parrett  as 
part  of  the  kingdom  of  Wessex.  There  were  still  occasional 
inroads  by  the  Welsh,  Taunton  Castle  being  captured  in  731,  but 
from  the  8th  century  the  West  Saxon  kings  were  rulers  of  what 
b  now  known  as  Somersetshire.  About  thb  time  the  bishopric 
of  WeUs  was  founded,  and  the  monastery  of  Glastonbury  restored 
by  Ine.  The  next  hundred  and  fifty  years  were  the  period  of 
Dam'sh  invasions.  Egbert,  king  of  Wessex,  became  Bretwalda 
or  overlord  of  all  England  in  837,  and  under  him  Wessex  with 
the  other  frontier  kingdoms  was  organized  for  defence  against 
the  Danes,  and  bter  the  assessment  of  danegeld  led  to  the  sub- 
division of  Wessex  for  financial  and  military  purposes,  which 
crystallized  into  the  divisions  of  hundreds  and  tithings,  probably 
with  the  system  of  assessment  by  hidation.  King  Alfred's  vic- 
tory in  878,  followed  by  the  Peace  of  Wedmore,  ended  the  incur- 
sions of  the  Danes  for  a  time,  but  a  hundred  years  bter  they 
were  again  a  great  danger,  and  made  frequent  raids  on  the  west 
coast  of  Somerset.  At  some  time  before  the  Conquest,  at  a  date 
usually  given  as  xox6,  though  evidence  points  to  a  much  earlier 
and  more  gradual  establishment,  England  was  divided  into  shires, 
one  of  which  was  Somerset,  and  tradition  gives  the  name  of  the 
first  eari  as  Hun,  who  was  followed  by  Eamulf  and  Sweyn,  son  of 
I  God  wiiL    There  has  been  curiously  little  variation  in  the  territory 
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Included  in  the  county,  from  the  date  of  the  Gheld  Inquest 
in  1084  to  the  second  half  of  the  19th  century,  when  certain 
minor  alterations  were  made  in  the  county  boundary.  These 
have  been  practically  the  only  changes  in  the  county  boundary 
for  900  years,  if  we  except  the  exclusion  of  Bristol  from  the  county 
jurisdiction  in  1373. 

At  the  Conquest  Somerset  was  divided  Into  about  700  fiefs 
held  almost  entirely  by  the  Normans.  The  king's  lands  in 
'  Somerset  were  of  great  extent  and  importance,  and  consisted  in 
addition  to  the  ancient  demesne  of  the  Crown  of  the  lands  of 
Godwin  and  Earl  Harold  and  the  estates  of  Queen  Edith  who  died 
in  1074.  The  bishop  of  Winchester  owned  a  vast  property  of 
which  Taunton  was  the  centre,  and  about  one-tenth  <A  the  county 
was  included  in  the  estates  of  the  bishop  of  Coutances,  which  were 
akin  to  a  lay  barony  and  did  not  descend  as  a  whole  at  the 
bishop's  death.  The  churches  of  Glastonbury,  Athclney  and 
Muchelney  still  owned  vast  lands,  but  Norman  spoliation  had 
deprived  them  of  much  that  they  had  held  before  the  Conquest. 
Among  the  great  lay  tenants  who  divided  the  conquered  lands 
were  the  count  of  Mortain  (the  Conqueror's  half-brother),  Roger 
de  Corcelles,  Walter  de  Douai,  Roger  Arundel  and  William  de 
Mohun.  About  this  time  or  a  little  later  many  Norman  castles 
were  built,  some  of  which  have  survived.  The  castles  at 
Richmont  (near  West  Harptree),  Nunney,  Farleigh,  Bridgwater, 
Stoke  Courcy,  Taunton  and  Dunster  were  probably  the  most 
important.  Somerset  was  very  rich  in  boroughs  at  the  time  of 
Domesday,  which  points  to  a  considerable  development  of  trade 
before  the  Conquest;  Bath,  Taunton, Ilchester,  Frome,  Milbome 
Port,  Bruton,  Langport  and  Axbridge  were  all  boroughs  in  1087, 
and  there  was  the  nucleus  of  a  borough  at  Yeovil.  Somerton, 
Ilchester  and  Taunton  were  successively  the  meeting-places 
of  the  shire  court.  There  were  joint  sheriffs  for  Somerset  and 
Dorset  until  1566  when  a  separate  sheriff  for  each  county  was 
appointed.  In  the  7th  century  Somerset,  as  part  of  the  kingdom 
of  Wessex,  was  included  in  the  diocese  of  Winchester.  The  new 
bishopric  of  Sherborne,  founded  in  704,  contained  Somerset  until 
910  when  the  see  was  divided  into  the  dioceses  of  Salisbury, 
Exeter  and  Wells,  the  latter  including  the  whole  county  of 
Somerset.  The  diocese  was  divided  into  three  archdeaconries, 
Bath  with  two  deaneries,  Wells  with  seven  and  Taunton  with  four. 
Disputes  between  the  chapters  of  Bath  and  Wells  as  to  the 
election  of  the  bishop  led  to  a  compromise  in  1345,  the  election 
being  by  the  chapters  jointly,  and  the  see  being  known  as  the 
bishopric  of  Bath  and  Wells.  There  has  always  been  a  strongly 
marked  division  of  the  county  into  East  and  West  Somerset,  a 
relic  of  the  struggles  between  the  Welsh  and  Saxons,  which  was 
recognized  for  parliamentary  purposes  by  theactof  1833.  Somer- 
set  contained  37  hundreds  in  1087,  and  now  contains  41.  There 
have  been  considerable  modifications  of  these  hundredal  divi- 
sions by  aggregation  or  subdivision,  but  since  the  15th  century 
there  has  been  little  change.  The  meeting-place  of  the  hundred 
courts  was  at  the  village  or  town  which  gave  its  name  to  the 
hundred  in  the  cases  of  Bruton,  Cannington,  Carhampton,  Chew, 
Chewton,  Crewkeme,*  Frome,  Glaston  Twelve  Hides,  Huntspili, 
Kilmersdon,  Kingsbury  East,  Milverton,  North  Curry,  North 
Petherton,  Norton  Ferris,  Pitney,  Portbury,  Somerton,  South 
Petherton,  Taunton,  Tintinhull,  Wellow,  Wells  Forum  and 
Wintcrstoke.  The  hundred  of  Abdick  and  Bulstone  met  at 
Ilford  Bridges  in  Stocklinch  Magdalen,  Andersfield  hundred 
court  was  held  at  the  hamlet  of  Andersfield  in  the  parish 
of  Goathurst,  Bath  Forum  hundred  met  at  Wedcombe,  Bemp- 
stone  at  a  huge  stone  in  the  parish  of  Allerton,  Brent  and 
Wrington  at  South  Brent,  Catsash  at  an  ash  tree  on  the  road 
between  Castle  Cary  and  Yeovil,  Hartdiffe  and  Bedminster 
at  a  lofty  cliff  between  the  parishes  of  Barrow  Gumes  and 
Winford,  Horethome  or  Horethome  Down  near  Milbome  Port, 
Whitstone  at  a  hill  of  the  same  name  near  Shepton  Mallet, 
WiUiton  and  Freemanors  in  the  village  of  Williton  in  the  parish 
of  St  Decumans,  and  Whitley  at  Whitley  Wood  in  Walton 
parish.  In  the  case  of  Kingsbury  the  meeting-place  of  the 
hundred  is  not  known.  The  great  liberties  of  the  county  were 
Cranmore,  Wells  and  Leigh,  which  belonged  to  the  abbey  of 


Glastonbury;  Easton  and  Amrill  and  Hampton  and  Claverton, 
which  were  the  liberties  of  the  abbey  of  Bath;  Hinton  and 
Norton,  which  belonged  to  the  Carthusian  priory  of  Hinton; 
Wiiham  Priory,  a  liberty  of  the  house  of  that  name;  and  Williton 
Frecmanor,  which  belonged  for  a  time  to  the  Knights  Templars. 

The  chicif  families  of  the  county  in  the  middle  ages  were  those 
of  De  Mohun,  Malct,  Revel,  De  Courcy,  Montacute,  Bcauchamp 
and  Beaufort,  which  bore  the  titles  of  earls  or  dukes  of  Somerset 
from  1396  to  1473.  Edward  Seymour  was  made  duke  ol 
Somerset  in  1547,  and  in  1660  the  title  was  restored  to  the 
Seymour  family,  by  whom  it  is  still  held.  The  marquess  ol 
Bath  is  the  representative  of  the  Thynne  family,  which  has  long 
been  settled  in  the  county,  and  the  predecessors  of  th^  eari  of 
Lovelace  have  owned  land  in  Somerset  for  three  centuries. 
Hinton  St  George  has  been  the  seat  of  the  Poulet  family  since 
the  i6th  century.  The  De  Mohun  family  were  succeeded  in  the 
14th  century  by  the  Luttrells,  who  own  great  estates  round 
Dunster  Castle.  The  families  of  Hood,  Wyndham,  Adand, 
Strachey,  Brokeley,  Portman,  Hobhouse  and  Trevdyan  have 
been  settled  in  Somerset  since  the  i6th  century. 

Somerset  was  too  distant  and  isolated  to  take  much  share  in 
the  early  baronial  rebellions  or  the  Wars  of  the  Roses,  and  was 
really  without  political  history  until  the  end  of  the  middle  ages. 
The  attempt  of  Perkin  Warbeck  in  1497  received  some  support  in 
the  county,  and  in  1547  and  1549  there  were  rebellions  against 
enclosures.  Somerset  took  a  considerable  part  in  the  Civil  War, 
and  with  the  exception  of  Taunton,  was  royalist,  all  the  strong- 
holds being  garrisoned  and  held  for  the  king.  Waller  was 
defeated  at  Landsdown  near  Bath  in  1643,  and  (Soring  at  the 
battle  of  AUermoor  in  1645.  Thb  defeat  was  followed  by  the 
capture  of  the  castles  held  by  the  royalists.  Bridgwater  and  Bath 
fell  in  July  1645,  Sherborne  Castle  was  taken  in  August,  and 
after  the  capture  of  Nunney,  Farleigh  and  Bristol  in  September 
1645  the  whole  county  was  subdued,  and  very  heavy  fines  were 
inflicted  upon  the  royalists,  who  included  nearly  all  the  great 
landowners  of  the  county.  Somerset  was  the  theatre  of  Mon- 
mouth's rebellion,  and  he  was  proclaimed  king  at  Taunton  in 
1685.  The  battle  of  Scdgmoor  on  the  4th  of  July  was  followed 
in  the  autumn  by  the  Bloody  Assize  held  by  Judge  Jeffreys. 

Somerset  has  always  been  an  agricultural  county*.    Grain  was 

F-own  and  exponed  from  the  i  ith  to  the  end  of  the  i6th  century, 
idcr-makin^  has  been  carried  on  for  centuries.  Among  other 
early  tndustnes,  salmon  and  herring  fisheries  on  the  west  coast  were 
very  profitable,  and  mining  on  the  Mendips  dated  from  the  pre- 
Ronian  period.  Stone  quarrying  at  Hambdon  Hill  and  Bath  b(^a 
very  early  in  the  history  of  the  county ;  and  the  lead  mines  at  Wdhn<- 
ton  and  the  slate  quarries  at  Wiveliscombe  and  Treborotif^h  haw 
t}ccn  worked  for  more  than  a  century.  Coal  has  been  mined  at 
Radstock  from  a  vciy  remote  date,  but  it  did  not  become  of  great 
importance  commercially  until  the  county  was  opened  up  by  canals 
and  railways  in  the  19th  century.  Shcep-farming  was  lari^y 
carried  on  after  the  period  of  cndosurcs,  and  the  woollen  trade 
flourished  in  Frome,  bath,  Bridgwater.  Taunton  and  many  other 
towns  from  the  14th  to  the  19th  centuries.  Glove-roaking  was 
centred  at  Stoke  and  Yeovil  at  the  end  of  the  i8th  century  and 
became  an  important  subsidiary  occupation  in  many  country 
districts.  The  county  was  represented  in  the  parliament  of  1200 
and  probably  in  the  earlier  parliamentary  councils  of  Henry  III. 
In  139s  it  was  represented  by  two  knights,  and  twelve  boroughs 
returned  two  burgesses  each.  There  have  been  many  fluctuations 
in  the  borough  representation,  but  the  county  continued  to  return 
two  members  until  1833,  when  it  was  divided  into  Somerset  East 
and  Somerset  West,  each  of  which  divisions  returned  two  members. 
Two  additional  members  were  returned  after  1867  for  a  third — ^tbe 
Mid-Somcrsct — division  of  the  o>unty,  until  by  the  act  of  1885  the 
whole  county  was  divided  into  seven  divisions. 

Antiquities.— The  great  possessions  of  the  bishopric  and  of 
the  abbey  of  Glastonbury  led  to  a  remarkable  lack  of  castles  in 
the  mid  part  of  the  county,  and  also  tended  to  overshadow  all 
other  ecclesiastical  foundations.  Even  in  the  other  parts  of 
the  county  castles  are  not  a  prominent  feature,  and  no  monastic 
churches  remain  perfect  except  those  of  Bath  and  its  cell, 
Dunster.  At  the  dissolution  of  monasteries  Bath  was  suppressed, 
the  monastery  of  Glastonbury  was  destroyed,  as  were  most  of  the 
smaller  monasteries  also.  Of  those  which  have  left  any  remains, 
Woodspring,  Montacute  (Quniac)  and  Old  Cleeve  (Cistetdan) 
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ire  the  most  remarkable.  Athelney,  founded  by  Alfred  on  the 
tpoi  where  be  found  shelter,  has  utterly  perished.  Montacute 
and  Dunster  fill  a  place  in  both  ecclesiastical  and  military  history. 
The  castle  of  Robert  of  Mortain,  the  Conqueror's  brother,  was 
built  on  the  peaked  hill  {mans  acutus)  of  Leodgaresburh,  where  the 
holy  cross  of  Walt  ham  was  found.  The  priory  arose  at  the  foot. 
Dunster,  one  of  the  few  inhabited  castles  in  England,  stands  on 
a  hill  crowned  by  an  English  mound.  Besides  these  there  are 
also  remains  at  Nunney  ^nd  Castle  Cary.  In  ecclesiastical 
architecture  the  two  great  churches  of  WeUs  and  Glastonbury 
supply  a  great  study  of  the  development  of  the  Early  English 
styte  out  of  the  Norman.  But  the  individual  architectural 
interest  of  the  county  lies  in  its  great  parish  churches,  chiefly 
in  the  Perpendicular  style,  which  are  especially  noted  for  their 
magnificent  towers.  They  are  so  numerous  that  it  is  not  easy 
to  select  examples,  but  besides  those  at  Bath,  Taunton  and 
Glastonbury,  the  churches  at  Bridgwater,  Cheddar,  Crewkeme, 
Dunster,  llminster,  Kingsbury,  Leigh-on-Mendip,  Martock  and 
Yeovil  may  be  specially  indicated.  Of  earlier  work  there  is 
httle  Norman,  and  hardly  any  pre-Conquest,  but  there  is  a 
characteristic  local  style  in  some  of  the  smaller  buildings  of  the 
i4lh  century.  The  earlier  churches  were  often  cruciform,  and 
sometimes  with  side  towers.  In  domestic  remains  no  district 
is  richer,  owing  to  the  abundance  of  good  stone.  Clevedon 
Court  is  a  very  fine  inhabited  manor-hotise  of  the  X4th  century, 
and  the  houses,  great  and  small,  of  the  15th,  x6th  and  17th 
centuries  are  very  numerous.  Indeed,  the  style  has  never  quite 
gone  out,  as  the  gable  and  the  mullioned  window  have  lingered 
00  to  this  day.  Barrington  Court  in  the  x6th  century  and 
Montacute  House  in  the  1 7th  are  specially  fine  examples.  There 
are  also  some  very  fine  bams,  as  at  Glastonbury,  Wells  and 
Pilton. 

See  J.  Collinson,  History  and  Anti^ities  of  Ike  County  of  Somenet 
(Bath,  1791 ) ;  W.  Phelps,  History  and  A  ntiquUies  ofSonurset  (London, 
|8J9);  ><^  W.  Eyton,  Domesday  Studies:  Analysis  of  the  Sonurset 
Survey  (London,  1680):  F.  T.  Elworthy,  West  Sonurset  Word-Book 
(Dialect  Society,  London.  1886);  Roger,  Myths  and  Worthies  of 
Somerset  (London,  1887):  C.  R.  B.  Barrett.  Somerset  Highways, 
Byways  and  Waterways  (London,  1801);  C.  Walters.  Bygone  Somerset 
(London,  1807);  Victoria  County  Htstory:  Somerset:  also  various 
tmblications  by  the  Somerset  Record  Society,  the  Proceedings  of  <A« 
Somerset  ArchaeologiaU  and  Natural  History  Society,  and  Somerset 
Notes  amd  Queries, 

SOMERSWORTH,  a  city  of  Strafford  county,  New  Hamp- 
shire, U.S.A.,  on  the  Salmon  Falls  river,  5  m.  N.  of  Dover,  and 
opposite  the  town  of  Berwick,  Maine,  industrially  a  part  of 
&WQeisworth,  Pop.  (1890)  6207;  (1900)  7023  (3x66  foreign- 
bom);  (19x0)  6704.  Someisworth  b  served  by  the  Boston  & 
Maine  raUroad,  and  is  connected  by  electric  line  with  Rochester 
and  Dover.  The  river  f  umishes^ood  water  power,  and  the  city's 
chief  interests  are  in  the  manufacture  of  cotton  and  woollen 
goods,  and  boots  and  shoes.  It  has  a  public  library.  In  the  south- 
west part  Is  Central  Parit,  lying  along  the  shore  of  Willand's 
^»d.  The  municipality  owns  and  operates  the  waterworks. 
A  settlement  was  established  here  in  the  latter  part  of  the  X7th 
century,  when  the  territory  was  a  part  of  Dover.  In  1729  the 
parish  of  Summersworth  was  organized;  in  1754  this  parish  was 
erected  into  the  town  of  Somersworth;  In  182 1  the  first  company 
was  formed  to  develop  the  water-power  and  establish  cotton  and 
woollen  mills;  in  X849  the  southern  half  of  the  town  was  set- 
off and  incorporated  as  RoUinsford;  and  in  1893  Somers- 
worth was  chartered  as  a  dty. 
See  W.  D.  Knapp.  Somersworth,  an  Historical  Sketch  (i894)> 
SOMBRVILB,  WILUAM  (1675-1742),  English  poet,  eldest  son 
of  a  country  gentleman,  was  bom  at  Edstone,  Worcestershire, 
on  the  2nd  of  September  1675.  He  was  educated  at  Winchester 
College  and  at  New  College,  Oxford.  After  his  father's  death 
in  X705  he  lived  on  his  estate,  devoting  himself  especially  to  field 
sports,  which  suppUed  the  subjects  of  his  best-known  poems. 
His  publications  were  The  Two  Springs  (1725),  a  fable;  Occa- 
sional Poems. . .  (1727);  The  Chase  (1735)  Hobbinol,or  the  Rural 
Games  (1740),  a  burlesque  poem;  and  Fietd  Sports  (1742),  a 
poem  on  hawking.    Somervjle  died  on  the  X9th  of  July  2743. 


Hu  Chase  passed  through  many  editions.  It  was  Ulusttated  by 
Bewick  (1796).  by  Stothard  (1800),  and  by  Hugh  Thomson  (1896), 
with  a  preface  by  R.  F.  Sharp. 

80MBRVILLB,  HART  (X780-X872),  British  scientific  writer, 
was  the  daughter  of  Admiral  Sir  William  George  Fairfax,  and  was 
bom  on  the  36th  of  December  1780  in  the  manse  of  Jedburgh, 
the  house  of  her  mother's  sister,  wife  of  Dr  Thomas  Somerville 
(t74x-x83o),  author  of  My  Own  Life  and  Times,  whose  son  was 
her  second  husband.  She  received  a  rather  destdtory  education, 
and  mastered  algebra  and  Euclid  in  secret  after  she  had  left 
school,  and  without  any  extraneous  help.  In  1804  she  married 
her  cousin,  Captain  Samuel  Greig,  who  died  in  x8o6;  and 
in  i8x3  she  married  another  cousin,  Dr  William  Somerville 
(x77x-x86o),  inspector  of  the  army  medical  board,  who  encour- 
aged and  greatly  aided  her  in  the  study  of  the  physical  sciences. 
After  her  marriage  she  made  the  acquaintance  of  the  most 
eminent  scientific  men  of  the  time,  among  whom  her  talents 
had  attracted  attention  before  she  had  acquired  general  fame, 
Laplace  paying  her  the  compliment  of  stating  that  she  was  the 
only  woman  who  understood  his  works.  Having  been  requested 
by  Lord  Brougham  to  translate  for  the  Society  for  the  Diffusion 
of  Useful  Knowledge  the  Micamque  Cileste  of  Laplace,  she 
greatly  popuhuriaed  its  form,  and  its  publication  in  X83X, 
under  the  title  of  The  Mechanism  of  the  Heavens,  at  once 
made  her  famous.  Her  other  works  are  the  Connexion  of  the 
Physical  Sciences  (1834),  Physical  Geography  (1848),  and 
Molecular  and  Microscopic  Science  (1869).  Much  of  the 
popularity  of  her  writings  was  due  to  their  clear  and  crisp 
style  and  the  underlying  enthusiasm  for  her  subject  which 
pervaded  them.  In  X835  she  received  a  pension  of  £300  from 
government.  She  died  at  Naples  on  the  s8th  of  November 
1872.  In  the  following  year  there  appeared  her  Personal  Recol- 
lections, consisting  of  reminiscences  'written  during  her  old 
age,  and  of  great  interest  both  for  what  they  reveal  of  her  own 
character  and  life  and  the  glimpses  they  afford  of  the  literary 
and  scientific  society  of  bygone  times. 

SOMERVILLE,  a  city  of  Middlesex  county,  Massachusetts, 
U.S.A.,  on  the  Mystic  river,  adjoining  Boston  (Charlestown), 
Cambridge,  Medford  and  Ariington.  Pop.  (1890),  40,x52; 
(1900),  61,643,  of  whom  17,232  were  foreign-bora;  (19x0 
census),  77,236.  Of  the  foreign-bom  in  1900  6400  were 
English-Canadians,  5543  were  Irish,  1321  were  Eng^sh,  6x0 
were  French-Canadians,  590  were  Italians,  576  were  Scotch 
and  556  were  Swedish.  Somerville  Is  served  by  the  Boston 
&  Maine  railroad  and  by  suburban  electric  lailway  lines. 
It  is  a  residential  and  manufacturing  suburb  of  Boston,  of  which, 
industrially,  it  forms  a  part;  it  is  included  in  the  metro- 
politan water,  sewer  and  park  districts,  and  in  the  Boston 
postal  district.  It  comprises  an  irregular  (land)  area  of  4*06 
sq.  m.  in  the  Mystic  Valley  and  along  a  range  of  hills  or  ridges, 
of  which  the  largest  are  Prospect,  Spring,  Winter,  Central  and 
Clarendon  hills.  Among  its  public  buildings  and  institutions 
are  a  fine  public  library  (1872)  with  80,000  volumes  in  1908,  the 
city  hall,  a  state  armoury,  Somerville  Hospital,  the  city  poor 
house,  a  Roman  Catholic  home  for  the  aged,  and  two  high 
schools  (English  and  classical).  Among  the  parks  are  Broadway 
Park,  Central  HUl  Park,  Prospect  HiU  Park,  Lincoln  Park,  and 
Nathan  Tufts  Park.  The  total  value  of  the  city's  factory 
product  in  1905  was  $22,955,197,  an  increase  of  x4-4  per  cent, 
over  that  of  1900;  in  x89|^  the  product  value  was  only  $7,307,522. 
The  establishments  include  sUughtering  and  meat-pacldng 
houses,  whose  product  b  by  far  the  most  valuable  in  the  city, 
bleacheries,  finishing  factories,  glassworks,  machine  shops,  tube 
works,  jewelry  factories,  and  a  desk  factory.  There  are  also 
lumber  and  coal  yards.  Blue  slate-stone  used  for  building 
purposes  is  quarried. 

Somerville,  originally  a  part  of  Charlestown,  was  settled  in 
X630.  Six  hundred  acres,  the  "  Ten  Hills  Farm,"  were  granted 
here  in  X631  to  John  Winthrop,  who  built  and  launched  here 
in  that  year  the  "  Blessing  of  the  Bay,"  the  first  ship  built  in 
Massachusetts.  For  more  than  a  century  it  was  a  sparsely 
settled  farming  oommuixityj  the  only  article  of  manufacture 
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being  bricks.  On  the  igth  of  April  1775  the  British  columns 
returning  from  Concord  were  harassed  by  the  farmers  here, 
as  in  the  other  towns  along  the  line  of  march.  Several  of  the 
hills  of  Somerville  {e.g.  Prospect  and  Central  Hills)  were  fortified 
during  the  siege  of  Boston.  On  Prospect  Hill  on  the  x8th  of 
July  177s  Israel  Putnam  raised  the  "Appeal  to  Heaven" 
flag,  and  here  also  is  said  to  have  been  raised  on  the  1st  of 
January  2776  one  of  the  earliest  of  the  Continental  standards, 
the  Union  Jack  and  Stripes.  On  Powder  House  Hill  (originally 
Quarry  Hill),  in  Nathan  Tufts  Park,  there  still  sUnds  an 
interesting  old  slate-stone  powder  house,  a  circular  building, 
30  ft.  high,  with  a  conical  cap,  originally  built  (about  1703)  for 
a  windmill,  deeded  in  1747  to  the  Massachusetts  Bay  Colony, 
used  in  1756-1822  as  a  powder  house,  and  now  marked  by  a 
bronze  tablet  erected  by  the  Massachusetts  Society  of  the 
Sons  of  the  Revolution;  on  the  ist  of  September  1774,  General 
Gage  seized  250  half-barrels  of  powder  stored  here  in  anticipa- 
tion of  the  outbreak  of  hostilities;  in  1775  the  powder  house 
became  the  magazine  of  the  American  forces  besieging  Boston, 
and  at  that  time  Nathanael  Greene  maintained  his  headquarters 
at  the  Samuel  Tufts  House,  and  Charles  Lee  had  his  head- 
quarters at  the  Oliver  Tufts  House,  in  Somerville.  After  the 
battle  of  Saratoga  some  of  Burgoyne's  officers  were  housed 
here.  The  opening  of  the  Middlesex  Canal  through  the  town 
in  1803  and  of  the  Boston  &  Lowell  railroad  in  1835  gave  an 
impetus  to  the  town's  growth.  In  1834  an  Ursuline  Convent, 
built  in  1827  on  Mt  Benedict,  was  sacked  and  destroyed  by  an 
anti-Catholic  mob.  In  1842  Somerville  was  separated  from 
Charlestown  and  incorporated  under  its  present  name;  it  was 
chartered  as  a  city  in  1871. 

See  T.  H.  Hurd.  History  of  Middlesex  County  (3  vols.,  Philadelphia, 
1890);  S.  A.  Drake,  History  of  Middlesex  County  (2  vols..  Boston, 
1880):  E.  A.  Samuels.  SomervtUe  Past  and  Present  (Boston.  1897); 
Miss  M.  A.  Haley,  The  Story  of  SomerviUe  (Boston,  1903). 

SOMERVILLE,  a  borough  and  the  county-seat  of  Somerset 
county.  New  Jersey,  U.S.A.,  in  the  north  central  part  of  the 
state,  on  the  Ran  tan  river,  about  36  m.  S.W.  of  New  York 
City.  Pop.  (1890),  3861;  (1900),  4843,  of  whom  560  were 
foreign-bom;  (1905),  4782;  (19x0),  5069.  It  is  served  by  the 
Central  Railroad  of  New  Jersey  and  by  inter-urban  electric 
lines.  Adjoining  the  borough  on  the  west  is  the  iowa.  of  Raritan 
(pop.  in  1905,  3954).  Places  of  interest  in  Somerville  are  the 
Old  Parsonage  of  the  Dutch  Reformed  Church,  built  in  1750- 
175X  of  brick  imported  from  Holland  by  the  Rev.  Theodorus 
Jacobus  Frelinghuyaen,  the  first  pastor;  the  Wallace  House, 
built  in  1778  and  occupied  by  General  Washington  as  his  head- 
quarters during  the  following  winter,  when  the  main  army  was  in 
camp  at  Bound  Brook;  and  Duke's  Park  (partly  in  Raritan), 
the  immense  private  estate  (laid  out  as  a  park  and  open  to  the 
public)  of  James  B.  Dtike,  president  of  the  American  Tobacco 
Company.  Somerville  has  a  fine  county  court  house  (1909)  of 
Alabama  white  marble.  Among  the  borough's  manufactures 
are  stoves,  ranges,  soil  pipe,  brick,  woollen  goods  and  shirts. 
Settlements  were  made  within  the  present  limits  of  Somerville 
in  the  last  quarter  of  the  17th  century,  and  the  village  was  at 
first  called  Raritan,  all  that  part  of  the  Raritan  Valley  from 
Bound  Brook  to  the  junction  of  the  north  and  south  branches 
of  the  river,  and  including  the  present  Somerville  and  Raritan, 
then  being  popularly  called  "  Raritans."  Thc^  present  name 
was  adopted  in  i8oz.  Somerville  became  the  county-seat  in 
1 783,  after  the  destruction  of  the  court-house  in  what  is  now  the 
borough  of  Millstone  (in  Hillsborough  township,  about  6  m. 
south  of  Somerville)  on  the  27th  of  October  1779  by  British 
troops  under  Colonel  John  Graves  Simcoe;  it  was  incorporated  as 
a  town  in  1863,  and  as  a  borough  in  1909. 

SOMME,  a  department  of  northern  France,  formed  in  1790  of 
a  large  part  of  the  province  of  Picardy  (comprising  Vermandois, 
Santerrc,  Ami6nois,  Ponthieu,  Vimeu,  and  Marquenterre)  and  a 
small  portion  of  Artois.  Pop.  (1906),  532,567.  Area  2423  sq.  m. 
It  is  bounded  on  the  N.  by  Pas-de-Calais,  £.  by  Aisne,  S.  by 
Oise,  and  S.W.  by  Seine-Inf^rieure,  and  its  sea-coast  extends 
.98  m.  along  the  English  Channel    Two  streams  flowing  into  the 


Channel — the  Authie  on  the  north  and  the  Bresle  (m  the  south- 
west— bound  it  in  these  directions.  .  The  surface  consists  of 
great  rqlling  plains,  generally  well  cultivated  and  very  fertile. 
The  highest  point,  about  700  ft.  above  the  sea,  lies  in  the  south- 
west, not  far  from  Aumale.  From  the  mouth  of  the  Authie 
to  the  Bay  of  the  Somme  the  coast  is  lined  with  a  belt  of  sand 
dunes  about  2  m.  broad,  behind  which  is  the  Marquenterre,  a 
tract  of  50,000  acres  reclaimed  from  the  sea  by  means  of  dykes 
and  traversed  by  drainage  canals.  The  Bay  of  the  Sorome, 
obstructed  by  dangerous  sandbanks,  contains  the  three  fishing 
ports  of  Crotoy,  St  Valery,  which  is  also  the  chief  commercial 
port,  and  Le  Hourdel.  Next  come  the  shingle  banks,  behind 
which  the  low  fields  of  Cayeux  (25,000  acres)  have  been 
reclaimed;  and  then  at  the  hamlet  of  Ault  commence  the 
chalk  cliffs,  which  continue  onwards  into  Normandy. 

The  river' Somme  rises  to  the  N.N.E.  of  St  Quentin  in  the 
department  of  Aisne,  where  it  has  a  course  of  about  2$  m.;  it 
traverses  the  department  of  Somme  from  the  south-cast  to  the 
north-west  for  a  distance  of  about  125  m.,  through  a  marshy 
valley  abounding  in  peat.  Commanded  by  Ham,  Pfronne, 
Amiens  and  Abbeville,  this  valley  forms  a  northern  line  of 
defence  for  Paris.  Apart  from  the  water-power  it  supplies,  the 
Somme  is  of  great  commercial  value,  being  accompanied  by  a 
canal  all  the  way  from  its  source  wherever  it  is  not  itself  navig- 
able. From  Abbeville  to  St  Valery  its  lower  course  iwrsa  a 
maritime  canal  165  ft.  wide,  12  ft.  deep,  and  8  to  9  m.  long, 
capable  of  bearing  at  high  tide  vessels  of  300  tons  burden. 
From  St  Valery  to  the  open  sea  the  current  holloti's  out  a  very 
variable  bed  accessible  at  certain  tides  for  vessels  of  500  tons. 
The  most  important  afflutots  of  the  Somme — the  Ancre  from 
the  north-east  by  way  of  Albert  and  Corbie,  the  Avre  from  the 
south-east  by  Roye,and  the  Selle  from  the  south  by  Conty— join 
the  main  streams  at  Amiens.  The  Authie  and  the  Bresle  are 
respectively  63  and  45  m.  long.  The  latter  ends  in  a  numtime 
canal  about  2  m.  long  between  £u  and  Tr6port. 

The  mean  temperature  it  lower  than  that  of  Paris  (^o*  F.  at 
Abbeville).  The  mean  annual  rainfall  is  33  in.  at  Abbeville.  The 
department,  especially  in  the  north-east,  is  one  of  the  best  cultivated 
in  France.  Beetroot  for  suear  is  the  staple  crop  of  the  P£ronne 
arrondisserocnt;  cereals,  chiefly  wheat,  fodacr  and  mangd-wurseU 
oil  plants,  poppy,  colza,  flax,  hemp  and  potatoes  are  grown  through- 
out the  department,  the  latter  more  largely  on  the  seatioard.  Stock- 
raising  of  all  kinds  is  successfully  carried  on.  No  wine  is  ^rown.  the 
principal  drinks  being  beer  and  cider.  Market  gardening  is  of  ereat 
importance  round  Amiens.  Pcat<utting  is  actively  carried  on. 
the  best  qualities  and  the  deepest  working  ^^'2S  ***  ^^  valley  of 
the  Somme,  between  Amiens  and  Abbeville.  Phosphate  of  Ume 
is  also  an  important  mineral  product.  The  manufacture  of  a  great 
variety  <A  textile  goods,  eqxcially  velvet  (Amiens),  of  beet  sugar  and 
alcohol,  and  of  locks,  nfea  and  the  like  (in  the  Vtmeu),  are  charac- 
teristic industries  of  the  department,  which  also  carries  on  saw- 
miinng,  flour-milling,  brewing,  dyeing,  ironfounding  and  foreing. 
printing  and  the  manufacture  of  paper,  chemkral  prooucts,  machines 
and  ironmongery,  hosiery  On  ttie  Santerre),  &c.  Cereals,  hones 
of  the  Boulogne  or  Norman  breed,  cattle,  hemp  and  linen,  and  the 
manufactured  goods  are  the  exports  of  the  department.  St  Valery 
(pop.  3389)  exports  vegetables  and  farm-products  (to  England),  and 
shingle  for  the  manufacture  of  earthenware.  Besides  the  raw 
materials  for  ^e  manufacturing  industries,  wines  and  timber,  the 
latter  largely  imported  at  St  Valery^  dyestuffs  and  coal  are  imported. 

The  department  is  served  prinapally  by  the  Northern  railway, 
and  iu  canals  and  riven  provide  140  m.  of  navigable  waterway. 
Administratively  the  department  comprises  5  arrondiasements 
(those  of  Amiens,  the  capital,  Abbeville,  DouUens,  Mootdidier  and 
Pfronne),  41  cantons  and  836  communcA.  The  department  belong 
to  the  acaaimie  (educational  circumscription)  of  Lille,  and  consti- 
tutes the  diocese  of  Amiens,  which^city  is  also  the  seat  of  a  court  of 
appeal  and  the  headquartera  of  the  region  of  the  IL  army  corps, 
wherein  the  department  is  included. 

The  most  noteworthy  places  are  Amiens  (the  capiul).  Abbeville. 
Montdidier,  P6ronne,  Uoullens.  St  Rjguier,  Crdcy  and  Ham,  which 
are  treated  under  those  headings.  The  following  places  mav  also 
be  mentioned:  Albert  (pop.  6656),  after  Amiens  and  Abbeville  the 
most  populous  town  in  the  depajtment  and  a  centre  for  machine 
construction;  VHlers-Bretonneux  (pop.  4447}.  •  centre  of  hosiery 
manufacture;  Corlne,  once  celebrated  tor  its  Benedictine  abbey 
(founded  in  the  7th  century)  the  church  of  whkh  (i6th-i8th  century) 
is  still  to  be  seen;  L'Etotle,  with  the  wdl-preserved  remains  of  a 
Roman  camp;  Folleville,  whkh  has  a  chureh  (15th  century)  contain- 
ing the  fine  RenaissaDce  tomb.of  Raoul  de  Lannoy;  Picquigny.  with 
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tlie  remains  of  a  cliAteau  of  the  r^th,  15th  and  i6th  centuries,  once 
one  of  the  chief  strongholds  of  Picaray;  Rue,  where  there  is  a  fine 
chapel  of  the  15th  century;  and  Tillofoy,  which  has  a  Renaissance 
chuxch. 

SOMMER,  in  ardiitecture,  a  girder  or  main  beam  of  a  floor; 
if  supported  on  two  storey  p<»ts  and  open  bdow,  it  is  called  a 
bnss  or  braut-summer.  The  word  is  also  q)ell«l  "summer," 
and  is  the  same  as  "  sumptor/'  a  pack-horse,  Fr.  simtmier, 
O.  Fr.,  saume,  from  Low  Lat.  salma,  pack,  burden,  Gr.  c&yiMf 
tf&rrcur,  to  fasten  a  pack  on  a  horse. 

80MMSRFBU),  a  town  of  Germany,  in  the  Pru^an  province 
of  Brandenburg,  on  the  Lubis,  40  m.  S.E.  of  Frankfort-on-Oder, 
by  the  railway  from  Berlin  to  Breslau.  Pop.  (1905),  z 2,251. 
It  has  a  Roman  Catholic  church,  throe  Evangelical  diurches, 
several  schools  and  a  hospital.  Its  manufactures  of  woollen 
doth  are  important;  and  it  also  contains  finishing  and  dye- 
works,  an  ironfoundry,  boiler-works  and  breweries. 

SOHMERS,  WILUAM  (d.  1560),  court  fool  of  Henry  VHI., 
is  said  to  have  been  brought  to  the  king  at  Green^ch  by 
Richard  Fcrmor,  about  1525.  He  was  soon  in  high  favour  with 
Henry,  whose  liberality  to  Sommers  is  attested  by  the  accounts 
of  the  royal  household.  The  jester  possessed  a  shrewd  wit, 
which  he  exercised  even  on  Cardinal  Wolsey.  He  is  said  to  have 
warned  his  master  of  the  wasteful  methods  of  the  exchequer  and 
to  have  made  himself  the  advocate  of  the  poor.  His  portrait  is 
shown  in  a  painting  of  Henry  VIII.  and  his  family  at  Hampton 
Court,  and  he  again  appears  with  Henry  VIII.  in  a  psalter 
which  belonged  to  the  king  and  is  now  in  the  British  Museum. 
He  was  probably  the  William  Sommers  whose  death  is  recorded 
In  the  parish  of  St  Leonard's,  Shoreditch,  on  the  zsth  of  June 
X56a 

For  his  positton  in  i6th-  and  17th-century  literature  see  T.  Nash, 
PUasoHi  Comedie  called  Summers*  last  Will  and  Testament  (pr.  1600) ; 
S  Rowlands,  Good  Newes  and  Bad  Newes  (1622);  and  a  popular 
acciMint,  A  Pleasant  Historie  0/  Ike  Life  and  Death  of  William  Som- 
taers  (reprinted  1794).  See  also  John  Doran,  History  of  Court  Fools 
(1858). 

SOMNAMBULISM  (from  Lat.  somnus,  sleep,  and  amhutare, 
to  walk),  or  sleep-walking,  the  condition  under  which  people 
are  known  to  walk  along  while  asleep,  apparently  unconscious 
<rf  external  impressions,  return  to  bed,  and  when  they  awake 
have  DO  recollection  of  any  of  these  occurrences.  Sometimes 
the  actions  performed  are  of  a  compUcated  diaracter  and  bear 
some  relation  to  the  daily  life  of  the  sleeper.  Thus  a  cook  has 
been  known  to  rise  out  of  bed,  carry  a  pitcher  to  a  well  in  the 
garden,  fill  it,  go  back  to  the  house,  fill  various  vessels  carefully 
and  without  spilling  a  drop  of  water,  then  return  to  bed,  and  have 
no  recollection  of  what  had  transpired.  Again,  somnambulists 
have  been  observed  to  write  letters  or  reports,  execute  drawings, 
and  play  upon  musical  instruments.  Frequently  they  have 
gone  along  dangerous  paths,  executing  delicate  movements 
with  precision. 

Four  types  of  somnambulists  may  be  noticed:  (z)  those  who 
speak  without  acting,  a  common  variety  often  observed  in 
children  and  not  usually  considered  somnambulistic;  (2)  those 
who  act  without  speaking,  also  well  known  and  the  most  common 
type;  (3)  those  who  both  act  and  speak,  more  exceptional;  and 
(4)  those  who  both  act  and  ^>eak  and  who  have  not  merely  the 
sense  of  touch  active  but  also  the  senses  of  sight  and  hearing. 
The  fourth  dass  is  the  most  extreme  type  and  merges  into  the 
physiological  condition  of  mesmerism  or  hypnotism  (9.V.), 
and  it  is  necessary  here  only  to  notice  it  in  connexion  with  the 
subject  of  sleep.  Many  observations  indicate  that,  at  all 
events  in  some  cases,  the  somnambulist  engaged,  for  example, 
in  writing,  has  a  mental  picture  of  the  page  before  him  and  of 
the  words  he  has  written.  He  does  not  see  what  he  really 
writes.  This  has  been  proved  by  causing  persons  to  write  on  a 
sheet  of  paper  lying  on  the  top  of  other  sheets.  After  he  had 
been  allowed  to  write  a  few  sentmces,  the  sheet  was  carefully 
withdrawn  and  he  continued  his  writing  on  the  next  sheet, 
beginning  on  the  new  sheet  at  the  corresponding  point  where 
he  left  off  on  the  first  one.  Moreover,  the  somnambulist,  by 
Icvce  of  habitj  stroked  t's  and  dotted  i's  at  the  exact  places 


where  the  t's  and  i's  would  have  been  had  he  written  continuously 
on  one  sheet,  showing  that  what  he  was  cozisdous  of  was  not 
what  was  before  him,  but  the  mental  picture  of  what  he  had  don& 

The  following  table,  modified  from  two  such  tables  given  by 
Benjamin  Ball  (b.  1833)  and  Chambard  in  their  classical  article 
"  Somnambulisme  "  in  the  DicHanuaire  encydopidiaue  des  sciences 
midicaleSf  shows  the  relation  of  the  various  intermediate  conditions 
of  sleeping  and  awaking  and  of  the  dreaming  and  somnambulistic 
states.  The  horizontal  stroke  indicates  the  presence  of  the  condition 
the  name  of  which  heads  the  column  ^— 
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0^ 

Imacb* 

•tJV« 

(icultks. 

Co-oidi. 

Bating 

EKulties. 
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Beastbflity. 

Normal  waking  state 

Sleep,  tst  degree.     .     . 
„      and  degree     .     . 
„      3rd  degree 

Deep  sleep     .     .     .     . 

Waking,  tst  degree 
n      and  degree  (speci- 
ally  dreaming 
state)  .     .     . 
„      $td  degree.    . 

Complete  walang     .     . 

Dreaming  state  .     .     . 

Ordinary  somnambulism 
— (2)  above.     .     .     . 

Profound  somnambulism 
(pofect    unconscious- 
ness)       

Somnambulistic    dream 

(movements  in  a  dream) 





The  somnambulist  acts  his  dream.  His  condition  is  that  of  a 
vivid  dream  in  which  the  cerebrum  is  so  active  as  to  influence 
centres  usually  concerned  in  voluntary  movements.  Under  the 
dominant  idea  he  executes  the  movements  that  this  idea  would 
naturally  excite  in  the  waking  state.  Many  of  his  movements  are 
in  a  sense  purpdsive;  his  eyes  may  be  shut  so  that  the  movements 
are  executed  in  the  dark,  or  the  eyes  may  be  open  so  that  there  is 
a  picture  on  the  retina  that  may  awaken  no  consciousness^  and  yet 
may,  by  reflex  mechanisms,  be  the  startine-point  of  definite  and 
deliberate  movements.  In  many  cases  he  does  not  hear,  the  audi- 
tory centres  not  responding;  but  in  others  suggestive  words  may 
alter  the  current  of  his  dream  and  lead  him  to  perform  other  actions 
than  what  he  intended  to  do.  On  awaking  there  is  either  •  no 
memory  <^  what  has  taken  place  or  the  dim  recollection  of  a  fading 
dream. 

It  is  important  to  notice  that  there  is-  scarcely  any  action  of 
which  a  somnambulist  mav  not  be  capable,  and  immoral  acts  from 
which  the  individual  would  shrink  in  waking  hours  mav  be  per- 
formed with  indiflerence.  Considering  the  aorojBation  m  scIf-con> 
trol  peculiar  to  the  physiological  condition,  it  is  evident  that  no 
moral  responsibility  can  be  attached  to  such  actions.  In  cases 
where  somnambulistic  propensities  place  a  person  in  danger,  an 
endeavour  should  be  made  to  induce  him  to  return  to  bed  without 
awaking  him;  as  a  rude  awakening  may  produce  a  serious  shock  to 
the  nervous  system.  Inaulry  should  then  be  made  into  the  exciting 
cause  of  the  somnambulistic  dream,  such  as  a  particular  train  01 
thought,  ovcr-cxcitemcnt,  the  reading  of  special  books,  the  rocolloc-' 
tion  of  an  accident  or  of  a  crisis  in  the  person's  history,  with  the  view 
of  removing  the  cause  if  possible.  It  should  never  be  forgotten  that 
somnambulism,  like  chorea,  hysteria  and  epilepsy,  is  the  expression 
of  a  general  morbid  predisposition,  an  mdication'  of  a  nervous 
diathesis,  requiring  careful  treatment  so  as  to  avoid  more  dangerous 
maladies. 

See  also  Sleep  and  Muscle  and  Nbsvb  (physiology). 

SOMNATH,  an  ancient  decayed  city  of  Kathiawar  b  the 
province  of  Bombay,  India.  Pop.  (igox),  8341.  It  is  situated 
on  a  bay  of  the  Arabian  Sea.  The  port,  which  is  called  Ver«- 
wal,  is  distinct  from  the  city  proper  (Deva-Pattan,  Somnfttb- 
Pattan,  or  Prabhas).  The  latter  occupies  a  prominence  on  the 
south  side  of  the  bay,  is  surrounded  by  massive  fortifications,' 
and  retains  in  its  ruins  and  ntunerous  tombs  many  traces  of  its 
former  greatness  as  a  commercial  port.  But  the  city  was  most 
famous  for  the  temple  just  outside  its  walls  in  which  stood  the 
great  idol  or  rather  columnar  emblem  of  Siva  called  Somnftth 
(Moon's  lord),  which  was  destroyed  by  MahmQd  of  Ghazni. 
The  famous  '*  Gates  of  Somnath,"  which  were  supposed  to 
have  been  carried  off  by  MahmQd  to  Ghasni,  had  probably  no 
connexion  with  Somnath.  Th^r  are  built  of  deodar  (zi  ft.  in 
height  and  9}  in  width)  and  are  nchly  carved  in  geometzic 
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Saracenic  patterns.  The  gates  were  attached  to  the  building 
covering  Mahmdd's  tomb  at  Ghazni  until  their  removal  to  India, 
under  Lord  Ellenborough's  orders,  on  the  evacuation  of  Afghani- 
stan in  1842.    They  are  now  contained  in  the  arsenal  at  Agra. 

SOMNUS.  the  Latin  name  for  the  personification  of  sleep, 
in  Greek  Hypnos  (Ttms).  He  is  the  son  of  Night  and  the 
twin  brother  of  Death,  with  whom  he  dwells  in  the  darkness  of 
the  underworld.  At  first  the  difference  between  the  two  is 
strongly  marked.  While  Death  is  cruel  and  merciless,  and 
never  lets  go  his  prey  once  seized,  Sleep  is  gentle  and  kindly, 
the  bestower  of  rest  and  pleasant  dreams,  the  soother  of  care 
and  sonow.  Even  Zeus  is  unable  to  resist  his  influence,  and 
on  two  occasions  was  put  to  sleep  by  him  at  the  instance  of 
Hera.  In  time,  however,  the  conception  of  Death  was  greatly 
modified,  until  at  last  he  was  depicted  as  a  beautiful  boy,  with 
or  without  wings.  In  like  manner,  Sleep  came  to  be  used  as  a 
euphemism  for  Death.  In  art  the  representations  of  Sleep 
are  numerous  and  varied.  On  the  chest  of  Cypselus,  Night  was 
depicted  holding  in  her  hands  two  sleeping  children — one  white 
(Sleep),  the  other  black  (Death).  His  most  common  form  is 
that  of  a  vigorous  young  man,  with  wings  on  his  forehead; 
his  attributes  a  stalk  of  poppy,  and  a  horn  from  which  he  drops 
slumber  upon  those  whom  he  puts  to  rest.  In  Ovid  {Metam.  xi. 
59a)  the  home  of  Sleep  is  placed  in  a  dark  grotto  in  the  land  of  the 
Cimmerians,  where  he  dwells  surrounded  by  a  band  of  Dreams. 

See  Homer,  Iliad  xiv.  a^i—vn.  672;  Hesiod,  Tkeoi.  212,  758; 
Pausanias,  v.  18,  I. 

SONATA  (From  Ital.  sonare,  to  sound),  in  music,  originally 
merely  a  piece  "  phyed  "  as  opposed  to  "  cantaU,"  a  piece 
sung,  though  the  term  is  said  to  have  been  applied  once  or  twice 
to  a  vocal  composition.  By  the  time  of  COrdli  two  polyphonic 
types  of  sonata  were  established,  the  sonata  da  chiesa  and  the 
sonata  da  camera. 

The  spnaia  da  cAieja,  generally  for  one  or  more  violins  and 
bass,  consisted  normally  of  a  slow  introduction,  a  loosely  fugued 
allegro,  a  cantabile  slow  movement^  and  a  lively  finale  in 
some  such  "binary"  form  (see  Sonata  Forms)  as  suggests 
affinity  with  the  dance-tunes  of  the  Suite  (9.V.).  This  scheme, 
however,  is  not  very  clearly  defined,  until  the  works  of  Bach 
and  Handel,  when  it  becomes  the  sonata  ^  excellence  and  per- 
sists as  a  tradition  of  Italian  violin  music  even  into  the  early 
XQth  century  in  the  works  of  Boccheiini. 

The  son<Ua  da  camera  consisted  almost  entirely  of  idealized 
dance-tunes.  By  the  time  of  Bach  and  Handel  it  had,  on  the 
one  hand,  become  entirely  separate  from  the  sonata,  and  was 
known  as  the  suites  partita,  ordre  or  (when  it  had  a  prelude  in 
the  form  of  a  French  opera-overture)  the  overture.  On  the 
other  hand,  the  features  of  sonata  da  ckiesa  and  sonata  da  camera 
became  freely  intermixed.  But  Bach,  who  does  not  use  those 
titles,  yet  keeps  the  two  types  so  distinct  that  they  can  be 
xecognized  by  style  and  form.  Thus,  in  his  six  solo  violin 
sonatas,  Nos.  i,  3  and  5  are  sonate  de  ckiesa,  and  Nos.  3, 4  and  6 
are  called  partitas,  but  are  admissible  among  the  sonatas  as  being 
soncUe  da  camera. 

The  sonatas  of  Domenico  Scarlatti  (^ .v.)  are  a  special  type 
determined  chiefly  by  those  kinds  of  keyboard  technique  that 
are  equally  opposed,  on  the  one  hand,  to  contrapuntal  style, 
and,  on  the  other  hand,  to  the  supporting  of  melodies  on  a  Ufe- 
kss  accompaniment.  Longo's  complete  collection  of  Scarlatti's 
sonatas  shows  that,  short  of  the  true  developed  sonaU-style, 
there  is  nothing  between  the  old  sorwta  da  ckiesa  and  Beet- 
hovcnish  experiments  in  unorthodox  "complementary  keys" 
that  Scarlatti  does  not  carry  off  with  a  delightfully  irresponsible 
"impressionism"  that  enables  him  to  be  modem  in  effect 
without  any  serious  modem  principle.  Great,  however,  as  the 
variety  of  his  forms  is  now  known  to  be,  and  numerous  as  are 

>  A  movement  b  a  piece  of  muuc  forming  a  complete  desi^.  or  at 
least  not  merely  introductory;  and  within  tuch  limits  as  either^  to 
contain  no  radical  change  of  pace  or  else  to  treat  changes  of  pace  in  a 
simple  and  symmetricaialtemation  of  episodes.  The  first  complete 
movement  of  a  sonata  seldom  leads  without  break  to  the  others, 
except  in  modem  example*;  but  the  later  movements  are  often 
connected. 


the  newly  published  slow  movements,  the  normal  Scarbtti 
sonata  is  that  which  the  concert-player  popularizes;  fireworks 
in  binary  form,  with  a  perfunctory  opening,  a  crowd  of  pregnant 
ideas  in  the  complementary  key,  and,  after  the  double  bar,  a 
second  part  reproducing  these  ideas  as  soon  as  possible  in  the 
tonic.  The  sonatas  of  Paradies  are  mild  and  elongated  works 
of  this  type  with  a  graceful  and  melodious  little  second  move- 
ment added.  The  manuscript  on  which  Longo  bases  his  edition 
of  Scarlatti  frequently  shows  a  similar  juxtaposition  of  move- 
ments, though  without  definite  indication  of  their  connexion. 
The  style  is  still  traceable  in  the  sonatas  of  the  later  classics, 
whenever  a  first  movement  is  in  a  uniform  rush  of  rapid  motion, 
as  in  Mozart's  violin  sonata  in  F  (ROchel's  Catalogue,  No.  377), 
and  in  several  of  Gementi's  best  works. 

The  sonata  in  its  main  classical  significance  is  a  work  for  one 
or  two  instmments  consisting  of  a  group  of  movements,  foot 
movements  being  the  full  scheme;  the  last  movement  in  the 
same  key  as  the  first;  each  movement  normally  in  one  tempo, 
complete  in  design,  independent  from  the  other  movements  in 
themes,  but  aptly  related  to  them  in  key  and  style;  and 
constmcted  in  the  Sonata  Forms  iq.v.). 

Though,  since  the  time  of  Bach  (when  trios  were  called  sonatas), 
the  term  is  not  applied  to  works  for  more  than  two  instruments^ 
the  full  (and  even  the  normal)  characteristics  of  this  most 
important  of  all  instmmental  art-forms  are  rarely  revealed 
except  in  trios,  quartets,  &c,  and  ssrmphonies. 

SONATA  FORMS,  in  music  The  sonata  forms  (see  Sokaxa 
above)  cover  the  whole  ground  of  instrumental  music  from 
C.  P.  E.  Bach  to  the  advent  of  the  instmmental  lyric  as  matured 
by  Schumann  and  of  the  ^mphonic  poem  originated  by  Liszt. 
They  also  have  a  profound  influence  on  classical  opera  and  vocal 
music,  and  hence,  by  repulsion,  upon  Wagner,  whose  life-work 
consisted  in  emancipating  the  music-drama  from  them.  The 
conditions  which  developed  them  were  the  conditions  which  made 
Gluck's  reform  of  opera  possible;  for  they  are  at  once  the  meana 
and  the  expression  of  that  x8th-century  change  in  the  language 
of  music  which  made  it  a  truly  dramatic  medium.  Hence  our 
present  task  is  the  discussion  of  the  largest  and  most  central 
problems  pure  music  has  ever  dealt  with;  and,  while  the  external 
technicalities  are  numerous  and  prominent,  they  are  significant 
only  so  long  as  we  maintain  their  connexion  with  those  problems 
with  which  the  tme  masters  (and  only  the  tme  masters)  of  the 
sonata  forms  are  concemed.  Much,  then,  that  is  essential  to 
the  tme  sonata  forms  must  come  under  the  headings  of  instra- 
mentation,  harmony,  and  other  muucal  categories.  But  here 
we  must  confine  ourselves  to  the  purely  formal  aspect,  allowing 
only  such  allusion  to  other  aspects  as  will  help  us  to  see  behind 
superficial  appearances. 

X.  Tke  Sonata  Style. — ^The  sonata  forms  are  representative 
of  the  type  of  music  that  attracts  us  primarily  by  its  design 
and  its  larger  contrasts,  and  only  in  the  second  place  by  the 
vitality  of  its  texture.  In  Bach's  art  the  reverse  is  the  case; 
we  listen  chiefly  to  the  texture,  and  our  delight  in  the  larger 
designs,  though  essential,  is  seldom  more  than  subconscious. 
Art-forms  existed  already  in  Bach's  time,  in  which  the  shape, 
and  not  the  texture,  was  the  object  of  attention,  but  these  were 
lighter  forms.  Bach  himself  was  the  greatest  master  of  them, 
but  he  never  transcended  what  was  then  their  legitimate  limit 
as  an  art  which  is  related  to  his  larger  work  much  as  decorative 
designs  are  related  to  architecture.  Bach's  suites  and  partitas 
(see  Suite)  contain  (apart  from  their  great  preludes,  in  which 
other  principles  are  involved)  one  form  embodied  in  several 
different  dance  rhythms,  which  is  the  germ  from  which  the 
sonata  was  developed.  It  is  sometimes  known  as  the  "  binary  ** 
form;  but  as  some  eminent  writers  classify  iu  later  develop- 
ment as  "  ternary,"  we  shall  here  avoid  trath  terms,  and  refer 
to  it  in  its  earlier  manifestations  as  the  "  stiite  "  form,  and  in 
its  later  as  the  "  sonata  "  form.  In  the  suite  it  may  be  repre- 
sented by  the  following  diagram  r^ 
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where  the  long  horizontal  line  represents  the  main  key,  the 
short  horizontal  lines  represent  a  second  key,  the  perpendicular 
fine  represents  the  division  into  two  portions,^  and  the  letters 
represent  the  phrases.  This  form  is  often  typified  in  the  com- 
pass of  a  single  melody  without  change  of  key  or  marked  divi- 
sion, as  in  that  beautiful  English  tune  "  Barbara  Allen,"  where 
the  half-close  on  the  dominant  in  the  fourth  bar  is  symmetrically 
reproduced  as  the  full  close  on  the  tonic  at  the  end  (see  Mexx)dy, 
example  i).  On  a  larger  scale  it  admits  of  great  variety  and 
ebiboration,  but  the  style  of  the  classical  suite  never  allows  it  to 
become  much  more  than  the  musical  analogue  of  a  pattern  on  a 
plate.  The  passage  from  the  material  in  the  main  key  to  that  in 
the  foreign  key  (from  A  to  B  in  the  above  diagram)  is  continuous 
and  unnoticeable,  nor  is  the  second  port  of  the  design  which 
leads  to  the  return  of  B  in  the  tonic  noticeably  different  in  style 
or  movement  from  the  earlier  part.  It  has  a  slightly  greater 
range  of  key,  for  the  sake  of  variety,  but  no  striking  contrast. 
I^astly,  the  rhythms,  and  such  texture  as  is  necessary  to  keep 
the  details  ah've,  are  uniform  throughout. 

Now,  the  essential  advance  shown  by  the  true  sonata  forms 
involves  a  direct  denial  of  all  these  features  of  the  suite  style. 
No  doubt  one  natural  consequence  of  working  on  a  larger  scale 
is  that  the  sonata  composer  tends  to  use  several  contrasting 
themes  where  the  suite  composer  used  only  one;  and  an  equally 
natural  consequence  is  that  the  shape  itself  is  almost  invariably 
amplified  by  the  introduction  of  a  recapitulation  of  A  as  well 
as  of  B  in  the  tonic,  so  that  our  diagram  would  become  modified 
into  the  following: — 


But  these  facts  do  not  constitute  a  vital  difference  between 
sonata  and  suite  forms.  They  do  not,  for  instance,  enable 
composers  like  Boccherini  and  the  later  Italian  violin  writers  to 
eroancipate  themselves  from  the  influence  of  the  suite  forms, 
though  the  designs  may  be  enlarged  beyond  the  bursting  point. 
The  real  difference  lies,  indeed,  in  every  category  of  the  art, 
but  |»imarily  in  a  variety  of  rhsrthm  that  carries  with  it  an 
entirely  new  sense  of  motion,  and  enables  music  to  become  not 
only,  as  hitherto,  architectural  in  grandeur  and  decorative  in 
detiil,  but  dramatic  in  range.  The  gigue  of  Bach's  C  major 
suite  lor  violoncello,  and  the  allemande  of  his  D  major  clavier 
partita,  will  sho'w  that  the  suite  forms  were  amply  capable  of 
digesting  a  non-polyphonic  style  and  a  group  of  several  con- 
trasted themes;  but  they  still  show  the  uniformity  of  rhythm 
and  texture  which  confines  them  to  the  older  world  in  which 
visible  symmetry  of  form  is  admissible  only  oh  a  small  scale. 
Haydn  can  write  a  movement,  perhaps  shorter  than  some  of 
Bach's  larger  dance  movements,  containing  only  one  theme 
and  mainly  polyphonic  in  texture,  as  in  the  finale  of  his  tiny 
string  quartet  in  D  minor.  Op,  43;  but  the  transformations  of 
his  one  theme  will  be  contrasted  in  structure,  the  changes  of 
rhythm  will  be  a  continual  surprise,  the  passage  from  the  first 
key  to  the  second  will  be  important  and  emphatic,  and  at  every 
point  the  difference  in  scope  between  his  sonata  music  and  Bach's 
suite  music  will  be  as  radical  as  that  between  drama  and  lyric. 
The  process  of  this  change  was  gradual;  indeed,  no  artistic 
revolution  of  such  importance  can  ever  have  been  accomplished 
more  smoothly  and  rapidly.  Yet  Philipp  Emmanuel  Bach, 
the  first  to  realize  the  essentials  of  the  new  style,  obtained  his 
object  only  at  the  cost  of  older  elements  that  are  essential  to 
artistic  completeness.  And  Haydn  himself  was  hardly  able 
to  reinfuse  such  vitality  of  texture  as  would  give  the  new  form 
permanent  value,  before  he  was  forty  years  of  age. 

Haydn's  eariicr  string  quartets,  from  Op.  i  to  Op,  33,  present 
one  of  the  most  fascinating  spectades of  historical  development  in 
aO  music.     He  was  content  to  begin  at  a  lower  level  of  brilliance 

*  In  all  sta^  of  development  it  has  been  usual  to  repeat  at  least 
the  first  portion.  The  repctitbn  is  indicated  by  a  sign  and  may  be 
ignored  in  analysts,  thoui^h  Haydn,  Beethoven  and  Brahms  have 
flometimes  proouced  spccul  effects  bv  it.  The  repetition  of  the 
second  part  u  now  obsolete,  and  that  of  the  first  nearly  m. 


than  some  of  his  contemporaries;  because  from  the  outset 
his  object  was  the  true  possibilities  of  the  new  style,  and  no 
luxuriance  of  colour  could  blind  him  to  the  lif  elessness  of  an  art 
that  is  merely  suite-form  spun  out.  Haydn's  earliest  quick  move- 
ments in  sonata  forms  are  often  as  short  as  any  suite  movement* 
except  when  he  writes  for  orchestra,  where  he  is  influenced 
by  the  style  of  the  operatic  overture  as  we  find  it  in  Gluck  and 
in  the  ^mphonies  of  Philipp  Emmanuel  Bach>  In  his  slow 
movements  he  at  first  more  often  than  not  worked  in  the 
style  and  form  of  the  operatic  aria;  and  in  so  mature  a 
piece  as  the  quartet  in  G  major,  Op.  17,  No.  5,  he  not  only  en- 
dorses Philipp  Emmanuel  Bach's  evident  conviction  that  opera- 
tic recitative  is  within  the  scope  of  the  sonata,  but  convinces 
us  that  he  is  right.  It  was  easy  for  the  early  composers  of 
sonatas  to  introduce  theatrical  features  into  their  instrumental 
music;  for  the  very  fact  that  the  sonata  forms  were  in  poly- 
phonic days  the  forms  of  lighter  music  is  a  consequence  of  their 
original  identity  with  the  forms  of  stage-music  and  dance  (see 
Overture  and  Symphony).  But  it  needed  a  very  great  com- 
poser to  realize  not  only  the  radically  dramatic  character 
of  a  sonata  form  in  which  the  rhythm  and  texture  is  emanci- 
pated from  the  metrical  bondage  of  the  suite,  but  also  its  true 
limitations  as  pure  instrumental  music.  As  Haydn's  work 
proceeded,  so  did  the  freedom  of  his  rhythm  and  its  consequent 
inner  dramatic  life  increase;  while  the  external  operatic  influences 
soon  disappeared,  not  so  much  because  they  were  out  of  place, 
as  because  opera  itself  "paled  its  ineffectual  fires"  in  the 
dayh'e^t  of  the  pure  instrumental  drama  with  its  incomparably 
swifter  and  terser  action.  Polyphony,  on  the  other  hand, 
steadily  increased,  and  was  so  openly  encouraged  that  in  the 
first  set  of  Haydn's  quartets  which  is  entirely  free  from  archaism 
(Op.  30)  three  of  the  finales  are  regular  fugues.  And  from  that 
time  onward  there  is  hardly  a  work  of  Haydn's  in  which  highly 
organised /M;a/0  passages  are  not  a  frequent  means  of  contrast. 
3.  The  Sonata  Form, — In  the  last-mentioned  quartets  of 
Haydn  and  the  works  of  Mozart's  boyhood,  the  normal  sonata 
form,  as  we  now  accept  it,  is  firmly  established,  and  may  be 
represented  as  foUows. — 
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This  diagram  is,  no  doubt,  equally  true  of  Philipp  Emmanuel 
Bach's  form;  and  thus  we  see  how  little  the  external  shape 
of  a  movement  tells  us  as  to  the  ripeness  or  genuineness  of  the 
specimen.  Apart  from  this,  much  confusion  of  thought  is 
caused  by  the  unfortunate  terms  **  first  and  second  subject," 
which  have  misled  not  only  many  teachers  but  nearly  all  pseudo- 
classical  composers  into  regarding  the  exposition  of  the  move- 
ment as  consisting  essentially  of  two  themes  expanded  to 
the  requisite  size  by  appropriate  discourse.  When  we  use  the 
terms  "  first  and  second  subject,"  then,  let  us  be  understood 
to  mean  any  number  of  different  themes,  in  any  variety  of 
proportion,  but  separable  into  two  groups  of  which  the  first 
is  in  the  tonic  while  the  second  is  in  another  related  key,  which 
is  called  the  complementary  key.  The  exposition  of  a  move- 
ment in  sonata  form  contains,  then,  these  two  "subjects" 
and  represents  these  two  keys;  and  unless  the  work  is  too 
large  or  too  emotional  for  merely  decorative  emphasis,  the 
exposition  is  generally  repeated.  Then  the  development 
foUows.  It  is  normally  founded  on  the  materials  of  the  exposi- 
tion, but  neither  confines  itself  steadily  to  any  key  nor  leaves 
its  material  as  it  found  it.  On  the  contrary,  its  function 
is  to  provide  a  wide  range  of  modulation,  and  to  put  the 
materials  into  fresh  light  by  regrouping  them  (see  Melody, 
examples  3-7).  It  cannot  be  too  stron^y  insisted  that  in 
the  sonata  forms  there  are  no  rules  whatever  for  the  number 
of  themes  and  their  relative  prominence  among  themselves 
and  in  their  development.  After  the  development  the 
first  subject  returns  in  the  tonic,  with  an  effect  which,  after 
so  many  changes  of  key,  is  always  reassuring  as  regards 
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design,  and  sometimes  intensely  dramatic.  The  second  subject 
follows,  also  in  the  tonic.  This  recapitulation  is  normally 
very  exact,  except  for  the  alteration  necessary  to  bring  the 
second  subject  into  the  tonic  instead  of  the  complementary 
key,  an  alteration  which,  of  course,  will  chiefly  affect  the  first 
subject,  if,  indeed,  the  original  transition  was  not  so  umple 
that  it  coidd  be  merely  suppressed.  In  highly  organized  works, 
however,  this  point  is  often  marked  by  some  special  stroke  of 
genius,  and  even  in  the  most  exact  recapitulations  the  great 
masters  make  minute  changes  which  throw  the  second  subject 
into  higher  relief.  Modem  criticism  tends  to  dismiss  the 
recapitulation  as  a  conventional  and  obsolescent  feature;  but 
this  is  a  great  mistake.  The  classics,  from  Scarlatti  to  Bnihms, 
give  overwhelming  proof  that  it  is  a  primary  instinct  of  com- 
posers with  8  living  sense  of  form  to  concave  of  all  kinds  of 
exposition  as  predestined  to  gain  force  by  rea^>itulation, 
especially  in  any  part  that  resembles  a  second  subject.  Haydn 
we  shall  find  to  be  an  extreme  case;  but  we  have  only  to  regard 
his  true  second  subject  as  residing  in  the  very  end  of  his  exposi- 
tion, and  his  mature  work  will  then  illustrate  the  point  with 
special  force.  Beethoven  seems  to  give  one  notorious  detail 
to  the  contrary  effect,  in  the  first  movement  of  his  C  minor 
symphony,  but  the  passage  only  proves  the  rule  more  forcibly 
when  seen  in  its  context.  The  powerful  phrase  that  announced 
the  second  subject  is  in  the  recapitulation  transferred  from  the 
resounding  triumph  of  the  horns  to  the  impotent  croaking  fury 
of  the  bassoons.  This  looks  like  a  mere  inconvenient  result  of 
the  fact  that  in  1808  the  horns  could  not  transfer  the  phrase 
from  £  fiat  to  C  without  a  change  of  crook.  But  in  earlier 
works  Beethoven  has  made  them  change  crooks  on  far  less 
provocation;  and  besides,  he  could  easily  have  contrived  a 
dozen  tone-colours  more  dignified  than  that  of  the  bassoons. 
The  point  must,  then,  be  one  of  Beethoven's  touches  of  Shake- 
spearian grotesqueness;  and  certainly  it  draws  attention  to  the 
recapitulation.  But  even  if  we  dismiss  it  with  impatience  we 
are  then  immediately  confronted  with  a  new  melodic  and 
harmonic  poignancy  in  the  subsequent  crescendo,  produced  by 
changes  as  unobtrusive  and  as  essential  to  the  life  of  the  whole 
as  are  the  deviations  from  mechanical  symmetry  in  the  forms 
of  leaves  and  flowers.  With  the  recapitulation  the  bare 
essentiak  of  sonata  form  end;  but  the  material  will  probably, 
in  works  on  a  large  scale,  furnish  ample  means  of  adding  a  more 
emphatic  conclusion,  which  is  then  called  the  coda.  In  Beetho- 
ven's hands  the  coda  ranges  from  a  dramatic  non-existence, 
as  in  the  distant  thunder  in  which  the  first  movement  of  the 
D  minor  sonata  expires,  to  the  mighty  scries  of  new  develop- 
ments and  climaxes  which,  in  the  3rd  and  9th  symphonies  and 
many  other  works,  tower  superbly  above  the  normal  structure. 
'.  Haydn's  lattf  treatment  of  sonata  form  is  very  free.  He 
shows  a  sense  of  space  and  breadth  which,  if  second  to  Beet- 
hoven's, can  only  bo  said  to  be  so  because  the  terms  of  Haydn's 
art  did  not  give  it  fuller  expression.  The  scale  on  which  he 
worked  was  so  small  that  he  soon  found  that  a  regular  recapitula- 
tion took  up  all  the  room  he  wanted  for  larger  growths  to  a 
brilliant  climax.  Moreover,  he  found  that  if  his  second  subject 
began  with  material  in  sharp  contrast  to  the  first,  it  tended  to 
make  his  movements  sound  too  undeveloped  and  sectional  for 
his  taste;  and  so  in  his  later  works  he  generally  makes  his  second 
subject  on  the  same  material  as  his  first,  until  the  very  end  of 
the  exposition,  where  an  exquisitely  neat  new  theme  forms  the 
close.  This  cadence-theme  also  rounds  off  the  whole  movement 
with  an  appearance  of  regularity  which  has  led  to  the  belief 
that  Haydn,  like  Mozart,  observes  a  custom  of  rigid  recapitula- 
tion from  which  Beethoven  was  the  first  to  emancipate  the 
form.  The  truth  is  that  the  brilliant  new  developments  which 
oust  the  recapitulation  almost  cntirdy  in  Haydn's  form  are  more 
like  Beethoven's  codas  than  anything  else  in  earlier  music,  and 
the  final  appearance  of  the  neat  cadence-theme  at  the  end  is, 
from  its  very  formality,  the  most  brilliant  stroke  of  all.  Lastly, 
these  tendencies  are  characteristic,  not  of  Haydn's  early,  but 
of  his  late  work.  They  have  been  described  as  "showing 
form  in  the  making  ";  but  this  is  far  from  true.    They  show 


form  in  an  advanced  state  of  devdopment;  and  further  pro- 
gress was  only  possible  by  the  introduction  of  new  qualities 
which  at  first  had  a  decidedly  restraining  effect. 

Mozart's  greater  regularity  is  due,  not  to  a  more  formalizing 
tendency  than  Haydn's,  but  to  the  fact  that  he  works  on  a 
larger  scale  and  with  a  higher  polyphony.  In  actual  length, 
Mozart's  movements  are  so  much  greater  than  Haydn's  that 
sharply  contrasted  themes  and  regular  recapitulations  do  not 
hamper  him.  On  the  contrary,  th^  give  his  designs  the 
necessary  breadth.  This  was  not  more  hh  aim  than  Haydn's; 
but  he  had  the  opportunities  of  a  later  generation  and  the 
example  of  Haydn's  own  earlier  work,  besides  a  vast  expcri- 
tact  of  composition  Gx>th  in  contrapuntal  and  sonata  forms) 
that  ix^an  in  his  miraculous  infancy  and  made  all  tedinical 
difiioiltics  vanish  before  he  was  fifteen.  At  sixteen  he  was 
writing  string-quartets  in  which  his  blending  of  polyphonic  and 
sonata  style  is  more  stuprising,  though  less  subtle,  than  Haydn's. 
At  twenty-two  he  was  treating  form  with  an  eq>ansiveness 
which  sometimes  left  his  music  perilously  thin,  though  he  was 
never  merely  redundant.  The  emphatic  rdterations  in  the 
Paris  symphony  are  not  mannerisms  or  formulas;  they  are  the 
naturally  simple  expression  of  a  naturally  simple  materiaL 
In  a  scries  of  easy-going  works  of  this  kind  he  soon  learnt  the 
conditions  of  breadth  on  a  large  scale;  and,  by  the  time  he  came 
under  the  direct  influence  of  Haydn,  every  new  polyphonic, 
rhythmic  and  instrumental  resource  enlarged  the  scale  of  his 
designs  as  fast  as  it  increased  their  terseness  and  dq>th.  His 
career  was  cut  short,  and  his  treatment  of  form  reached  its 
limit  only  in  the  directi<Mi  of  emotional  exprcs^on.  The  sonata 
style  never  lost  with  him' its  dramatic  character,  but,  whfle  it 
was  capable  of  pathos,  excitement,  and  even  vehemence,  it  a>uld 
not  concern  itsdf  with  catastrophes  or  tra^c  dimaxes.  The 
G  minor  symphony  shows  poignant  fcding,  but  its  pathos  a 
not  that  of  a  tragedy;  it  is  there  from  first  to  last  as  a  result, 
not  a  foreboding  nor  an  embodiment,  of  sad  experiences.  In 
the  still  more  profound  and  pathetic  G  niinor  quintet  we  see 
Mozart  for  once  transcending  his  limits.  The  slow  movement 
rises  to  a  height  not  surpassed  by  Beethoven  himsdf  until  his 
second  period;  an  adequate  finale  is  unattainable  with  Mozart's 
resources,  and  he  knows  it.  He  writes  an  introduction,  beautiful, 
mysterious,  but  magnificently  reserved,  and  so  reconciles  us  as 
he  best  can  to  the  enjoyment  of  a  lighthearted  finale  which  has 
only  here  and  there  a  note  of  warmth  to  suggest  to  us  any 
pretension  of  compatability  with  what  went  before. 

Beethoven  discovered  all  the  new  resources  needed  to  make 
the  sonata  a  means  of  tragic  expression,  and  with  this  a  means 
of  expressing  a  higher  rapture  than  had  ever  been  com^ved  in 
music  since  Palcstrina.  He  did  not,  as  has  sometimes  been 
said,  emancipate  sonata  forms  from  the  stiffness  of  the  recapitu- 
lation. On  the  contrary,  where  he  alters  that  section  it  is  almost 
invariably  in  order  to  have,  not  less  recapitulation,  but  more, 
by  stating  some  part  of  the  second  subject  in  a  new  key  before 
bringing  it  into  the  tonic  Here,  as  has  been  suggested  above, 
the  effect  of  his  devices  is,  both  in  minutiae  and  in  surprises,  to 
throw  the  second  subject  into  higher  relief.  Every  one  of  the 
changes  which  appear  in  the  outward  form  of  his  work  is  a 
development  from  within;  and,  as  far  as  any  one  principle  is  more 
fundamental  than  others,  that  development  is  primarily  har- 
monic. We  have  elsewhere  mentioned  his  practice  of  organizing 
remote  or  apparently  capricious  modulations  on  a  steady 
sequential  progression  of  the  bass,  thereby  causing  such  har- 
monics to  appear  not  as  mere  surprises  or  special  effects  (a 
form  in  which  they  have  a  highly  artistic  function  in  Mozart 
and  Haydn)  but  as  inevitable  devdopments  (see  Beetbovesi 
andHAUiONv).  The  result  of  this  and  a  host  of  ^milar  principles 
is  an  incalculable  intensification  of  harmonic  and  emotional 
expression.  Let  us  compare  the  opening  of  the  second  subject 
of  Haydn's  quartet  in  A  major,  Op.  30,  No.  6,  with  the  corre- 
sponding passage  in  the  first  movement  of  Beethoven's  sonata. 
Op,  2,  No.  3.  Haydn  executes  the  masterly  innovation  of 
a  second  subject  that  before  establishing  its  true  key  passes 
through  a  series  of  rich  modulations.    He  begins  in  £  minor. 
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n|Md]y  passing  through  G  and  A  minor,  and  so  to  the  dominant 
of  £,  in  various  phases  of  tender  humour  and  cheerful  climax. 
The  keys  are  remote  but  not  unrelated,  the  modulations  are 
smooth,  and  the  style  is  that  of  a  witty  improvisation.  Beet- 
hoven's second  subject  isintensdy  agitated;  its  modulation  begins 
like  Haydn's  as  r^^ards  key,  but  its  harmonies  are  starth'ng 
and  its  pace  tremendous.  Its  regular  rising  bass  carries  it  in 
two  steps  to  a  totally  tmrelated  key,  through  which  it  is  urged 
by  the  same  relentless  process  with  increasing  q>eed,  and  when 
it  is  at  last  driven  to  the  threshold  of  the  key  which  it  sedcs  as 
its  home  there  is  a  moment  of  suspense  before  it  plunges  joyf  uUy 
into  its  cadence.  Such  resources  as  this  enable  Beethoven  to 
give  rational  dramatic  force  to  every  point  in  his  scheme,  and  so 
they  soon  oust  those  almost  symbolical  formulas  of  transition 
and  cadence  which  are  a  natural  feature  in  Mozart's  music  and 
a  lifeless  convention  in  imitations  of  it.  The  growth  of  Beet- 
hoven's forms  is  externally  most  evident  in  his  new  freedom  of 
choice  for  the  complementary  key.  Hitherto  the  only  possible 
key  for  the  second  subject  was  in  major  movements  the  dominant, 
and  in  minor  movements  the  relative  major  or  dominant  minor. 
A  sonata  which  begins  by  treating  all  dbectly  related  keys  as 
mere  incidents  in  establishing  the  tonic,  will  very  probably 
choose  some  remoter  key  as  its  main  contrast;  and  it  is  worth 
while  trying  the  opening  of  the  WaldsUin  sonata  {Op.  53) 
with  the  simple  alteration  of  C  sharp  and  A  natural  for  C 
natural  aiid  A  sharp  in  the  bass  of  the  twenty-first  bar,  so 
as  to  bring  the  whole  transition  to  the  second  subject  on 
to  the  orthodox  dominant  of  G,  in  order  to  see,  on  the  one 
hand,  bow  utterly  inadequate  that  key  u  as  a  contrast  to  the 
opening,  and,  on  the  other  hand,  how  unnecessarily  long  the 
transition  seems  when  that  is  the  key  which  it  is  intended  to 
establish. 

3.  The  Sonata  as  a  wkok. — ^The  history  of  the  Waldstein 
sonata  marks  the  irrevocable  transition  from  Mozart  to  Beet- 
hoven (see  iv.  88);  and  in  his  rejection  of  the  well-known 
Andante  in  P  (whidi  was  originally  intended  for  its  slow  move- 
ment) Beethoven  draws  attention  to  the  problem  of  the  sonata 
as  a  whole,  and  the  grouping  of  its  movements.  The  normal 
sonata,  in  its  complete  (or  symphonic)  form,  consists  of  four 
movements:  firstly,  a  quick  movement  in  that  sonata  form  par 
txceOenu  to  which  our  discussion  has  been  hitherto  confined; 
then  two  middle  movements,  interchangeable  in  position,  the 
one  a  slow  movement  in  some  lighter  form,  and  the  other  a  dance 
movement  (the  minuet,  or  scherzo)  which  in  earlier  examples  is 
of  hardly  wider  range  than  a  suite  movement.  The  finale  is  a 
quick  movement,  which  nuiy  be  in  sonata  form,  but  generally 
tends  to  become  influenced  by  the  lighter  and  more  sectional 
rondo  form,  if  indeed  it  is  not  a  set  of  variations,  or  even,  in 
tb«  opposite  extreme,  a  fugue.  Aesthetically,  if  not  historically, 
ibis  general  scheme  is  related  to  that  of  the  suite,  in  so  far  as  it 
places  the  most  elaborate  and  highly  organized  movement  first, 
corresponding  to  the  allemande  and  courante;  while  the  slow 
movement,  with  its  more  lyric  character  and  melodious  expres- 
sion, corresponds  to  the  sarabande;  the  minuet  or  scherzo  to  the 
lighter  dance  ttm<&  or  "  Galanterien  "  (such  as  the  gavotte  and 
boorr^e) ,  and  the  lively  finale  to  the  gigue.  But  just  as  the  whole 
language  of  the  sonata  is  more  dramatic,  so  are'  the  contrasts 
between  its  movements  at  once  sharper  and  more  essential  to 
Its  unity.  Hence,  the  diversity  of  outward  forms  within  the 
limits  of  these  four  movements  is  incalculable. 

The  first  movement  is  almost  always  in  the  sonata  form  par 
txcdlence,  because  that  admits  of  higher  organization  and  more 
concentrated  dramatic  interest  than  any  other.  Often  after 
such  a  movement  a  slow  piece  in  the  form  cx>nvem'ently  known  as 
A  B  A,  or  simple  "  ternary  "  form  (t .e.  a  broad  melody  in  one 
key.  foUowed  by  a  contrasted  melody  in  another,  and  concluded 
by  a  recapitulation  of  the  first)  is  found  to  be  a  welcome  relief, 
and  of  great  breadth  of  effect.  Of  course  in' all  true  classics  the 
▼ery  simplicity  of  such  movements  will  be  inspired  by  that  sense 
of  rhythmic  freedom  and  possibility  of  development  that  per- 
manently raises  sonata  forms  from  the  level  of  a  mere  decorative 
\ ;  nor,  00  the  other  handi  is  there  any  limit  to  the  complexity 
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of  form  possible  to  a  slow  movement,  except  that  imposed  by  the 
inevitable  length  of  every  step  in  its  slow  progress.  Still,  the 
tendency  of  dow  movements,  even  more  than  of  finales,  is  to 
prefer  a  loose  and  sectional  organization.  Sonata  form  is 
frequently  used  in  them  by  Haydn  and  Mozart  with  the  success 
attainable  only  by  the  greatest  masters  of  rhythmic  flow;  but 
even  in  their  works  the  development  is  apt  to  be  episodic  in 
character,  and  is  very  often  omitted. 

The  minuet,  in  Haydn's  and  Mozart's  hands,  shows  a  surprising 
amount  of  rhythmic  variety  and  freedom  within  the  limits  of  a 
dance  tune;  but  Haydn,  as  is  well  known,  sighed  for  its  develop- 
ment into  something  larger;  and,  though  Beethoven  had  long 
emerged  from  his  "  first  period  "  before  he  could  surpass  the 
splendid  minuet  in  Haydn's  quartet  in  G  major,  Op,  77,  No.  x, 
he  achieved  in  the  scherzo  of  his  Eroka  symphony  the  first  of  a 
long  line  of  movements  which  establish  the  scherzo  {q.v.)  as  an 
essentially  new  art-form. 

The  ordy  condition  that  affects  the  forms  of  finales  is  that  a 
sonata  involves  a  considerable  stretch  of  time,  and  therefore 
its  end  must  be  so  designed  as  to  relieve  the  strain  on  the  atten- 
tion. In  a  drama  or  a  story  the  deeper  artistic  necessity  for 
this  is  masked  by  the  logic  of  cause  and  effect,  which  automatically 
produces  the  form  of  an  intrigue  ending  in  a  dinouement.  In 
music  the  necessity  appears  in  its  purest  form.  There  is  no  need 
for  finales  to  be  less  serious  than  first  movements;  or  even,  in 
certain  ways,  less  complex;  but  the  attention  which  could  be 
aroused  at  the  outset  by  problems  must  be  maintained  at  the 
end  by  something  like  a  solution.  Hence  the  use  of  the  lighter 
rondo  forms,  which,  by  dividing  the  work  into  shorter  and  more 
distinct  sections,  make  the  development  easier  without  unduly 
limiting  its  range.  Hence,  also,  the  influence  of  rondo  style 
upon  sucli  fiiudes  as  are  cast  in  true  sonata  form;  and  hence, 
lastly,  the  paradox  that  the  fugue  has  occasionally  been  found 
a  possible  means  of  expression  for  the  finale  of  a  dramatic  sonata. 
For  the  complexity  of  the  fugue,  though  incessant,  is  purely  a 
complexity  of  texture,  and  the  mind  in  following  that  texture 
instinctively  abandons  any  effort  to  follow  the  form  at  all, 
finding  repose  in  the  change  of  its  interests. 

Now,  just  as  within  the  typical  scheme  of  first  and  second  sub- 
ject development  and  recapitulation  in  the  first  movement, 
there  is  room  for  genius  in  the  contrasting  of  different  rhythms 
and  proportions,  so,  within  the  limits  of  the  simple  four-move- 
ment scheme  of  the  whole  sonata  Is  there  room  for  genius  in 
the  contrast  of  various  types  and  degrees  of  organization.  The 
complete  four-movement  scheme  seldom  appears  in  works  for 
less  than  three  instruments.  Beethoven  was  the  first  to  adopt  it 
for  solo  sonatas,  and  he  soon  thought  fit  to  make  omissions. 
In  Haydn's  work  for  less  than  four  instruments  it  was  not  even 
necessary  that  the  "  sonata  "  form  Itself  should  be  represented 
at  all.  Its  essential  spirit  could  be  realized  in  the  melodic  and 
rhythmic  freedom  of  a  group  or  couple  of  more  sectional  move- 
ments, nor  did  Beethoven  (in  Op.  26  and  Op.  27,  No.  i)  consider 
such  works  unworthy  of  the  name  of  sonata,  or  (in  Op.  54) 
incapable  of  expressing  some  of  his  most  original  ideas.  No 
design  is  known  to  pure  instrumental  music  that  is  not  possible 
as  a  movement  of  a  sonata,  if  it  has  the  characteristic  freedom 
of  rhythm  and  !s  not  much  over  a  quarter  of  an  hour  in  length. 
There  is  no  form  that  has  not  been  so  applied;  and,  indeed,  the 
only  instrumental  form  that  has  maintained  a  larger  develop- 
ment outside  than  inside  the  scheme  of  the  sonata  is  that  of 
variations  (q.v.). 

As  the  scope  and  complexity  of  the  sonata  style  grew,  so  did 
the  interdependence  of  its  movements  become  more  evident. 
With  Mozart  and  Haydn  it  is  already  vital,  as  we  have  seen  in 
the  crucial  case  of  Mozart's  G  minor  quintet;  but  the  differences 
between  one  scheme  and  another  are  not  remarkable  until  we 
study  them  closely;  and,  except  in  key-relationship,  it  would  be 
difllicult  to  trace  anything  more  concrete  than  principles  of  con- 
trast as  interacting  between  one  movement  and  another.  But 
Beethoven's  dramatic  power  finds  as  free  expression  in  the 
contrasts  between  whole  movements  as  it  finds  within  the  move- 
ments themselves.    In  his  later  works,  the  increase  in  harmonic 
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range,  with  the  consequent  prominence  of  remoter  key-xelation- 
fibips,  necessitating  the  dwelling  on  these  keys  at  greater  length 
causes  the  key-system  of  each  movement  to  react  on  the  others 
to  an  extent  that  would  be  purposeless  in  the  art  of  Haydn  and 
Mozart.  Thus  in  the  B  flat  trio,  Op.  97,  we  find  such  remote 
keys  as  G  major,  D  flat  and  D  major  placed  in  positions  of  great 
functional  importance,  until  we  come  to  the  finale,  which  keeps 
us  in  suspense  by  its  very  low  and  quiet  key-cobur,  contrasting 
so  oddly  with  its  bacchanalian  temper.  But  when  the  whole 
main  body  of  this  finale  has  passed  before  us  in  the  drab  coloun 
of  tonic,  dominant  and  sub-dominant,  the  coda  marvellously 
explains  everything  by  opening  with  an  enharmonic  modulation 
to  the  most  distant  key  yet  attained  except  as  a  transitory 
modulation. 

As  Beethoven  proceeded,  his  growing  sense  of  the  fimctional 
expresuon  of  musical  forms  enabled  him  to  modify  and  strengthen 
them  until  their  interaction  was  as  free  as  its  principles  were 
exact.  In  the  C  sharp  minor  quartet  {Op,  131)  the  opening  fugue 
is  functionally  an  enormoudy  developed  introduction.  The 
following  allegro,  in  thjc  startling  key  of  D  major,  the  *'  arti- 
ficial" flat  supertonic,  is  a  first  movement,  with  its  development 
suppressed,  and  with  certain  elements  of  rondo  style  as  a  neces- 
sary contrast  to  the  preceding  fugue.  The  startling  effect 
produced  by  this  key  of  D  major  necessitates  a  simple  and 
limited  key-system  within  the  movement  itself,  thus  accounting 
for  the  absence  of  a  development.  The  remaining  movements 
fall  into  their  place  among  the  keys  that  lie  between  the  keys 
of  D  major  and  C  sharp  minor.  Thus  the  slow  movement  (to 
which  the  brief  allegro  moderate  forms  a  dramatic  introduction) 
is  a  great  set  of  variations  in  A  major,  and  the  strictness  of  its 
variation  form  allows  no  change  of  key  until  the  two  brilliant 
bursts  of  remoter  harmony,  F  and  C,  in  the  coda.  Then  follows 
a  scherzo  of  extremely  simple  design,  in  4£  major,  with  a  small 
part  of  its  trio  in  A.  A  short  introduction  in  G  sharp  minor, 
the  dominant,  completes  the  circle  of  related  keys  and  leads  to  the 
finale  which  (though  cast  in  a  compound  of  rondo  and  sonata 
form  that  woidd  allow  it  a  free  range  of  modidation)  contents 
itself  with  very  simple  changes,  until  towards  the  end,  where  it 
systematically  demonstrates  the  exact  relationship  of  that  first 
surprising  key  of  D  major  to  C  sharp  minor. 

4.  The  Unity  of  the  Sonata, — The  gigantic  emotional  range 
of  Beethoven's  work  is  beyond  the  scope  of  technical  discussion, 
except  in  so  far  as  the  technical  devices  themselves  suggest 
their  emotional  possibilities.  The  struggle  between  decadence 
and  reaction  since  the  time  of  Beethoven  indicates  on  the  one 
side  the  desire 'to  rival  or  surpass  Beethoven  in  emotional 
expression  without  developing  the  necessary  artistic  resources; 
and,  on  the  other  side,  a  tendency  to  regard  form  as  a  scheme 
which  the  artist  first  sets  up  and  then  fills  out  with  material. 
Early  in  the  zgth  century  these  tendencies  gave  rise  to 
controversies  which  are  not  yet  settled;  and  before  we  discuss 
what  has  taken  place  since  Beethoven  we  must  conuder  the 
connexion  between  sonata  movements  in  a  last  new  light. 

Historical  views  of  art  are  apt  to  be  too  exclusively  progressive 
and  to  regard  higher  and  lower  degrees  of  organization  in  an 
art-form  .as  differing  like  truth  and  falsehood.  But  in  trying 
to  prove  that  the  megatheritmi  could  not  survive  under  present 
conditions,  we  must  beware  of  arguing  that  it  never  existed;  nor 
must  we  cite  the  fact  that  man  is  a  higher  organism  in  order 
to  argue  that  a  jelly-fish  is  neither  organic  nor  alive.  Organiza- 
tion in  art,  as  elsewhere,  may  be  alive  and  healthy  in  its  lowest 
forms.  The  uniformity  of  key  in  the  suite  forms  is  low  organiza- 
tion; but  it  is  not  inorganic  until  a  mild  seeker  after  novelty, 
like  A.  G.  Muffat,  tries  to  introduce  more  keys  than  it  will  hold. 
The  interdependence  of  movements  in  Hay(ki  and  Mozart  is  not 
such  high  organization  as  the  ideal  form  of  the  future,  in  which 
there  is  no  more  breaking  up  of  large  instrumental  works  into 
separate  movements  at  all;  but  neither  is  it  a  mere  survival 
from  the  decorative  contrasts  of  the  suite.  Evolutionists  must 
not  forget  that  in  art,  as  in  nature,  the  survival  of  the  fit  means 
the  adaptability  to  environment.  And  the  immortal  works  of 
art  bring  their  proper  environment  with  them  into  later_agea.  - 


The  large  instrumental  forms  have,  until  recent  times,  remained 
grouped  into  sonata  movements,  because  their  expression  is  so 
concentrated  and  their  motion  so  swift  that  they  cannot, 
within  the  limits  of  a  single  design,  give  the  mind  time  to  dwell 
on  the  larger  contrasts  they  themselves  imply.  Thus,  in  the 
"  Sonata  Appassionata,"  the  contrast  between  the  first  subject 
and  the  main  theme  of  the  second  is  magnificent;  but  that  calm 
second  theme  lasts  just  the  third  part  of  a  minute  before  it 
breaks  off.  Now,  though  the  third  part  of  a  minute  bears  about 
the  same  proportion  to  the  whole  design  as  five  hundred  Uoes 
does  to  the  design  of  Paradise  Lost;  though,  moreover,  this 
theme  recurs  three  times  later  on,  once  in  an  exact  recapitulation, 
and  twice  transformed  in  terribly  tragic  climaxes;  yet  the  mind 
refuses  to  be  whirled  in  less  than  ten  minutes  through  a  musical 
tragedy  of  such  Shakespearian  power  without  opportunity  for 
repose  in  a  lak-ger  scheme  of  contrasts  than  any  attainable  by 
the  f>erfection  and  breadth  of  the  single  design  within  these 
limits.  Hence  the  need  for  the  following  slow  set  of  variations 
on  an  intensely  quiet  tune,  which,  by  its  rigorous  confinement  to 
the  tonic  of  a  nearly  related  key,  its  perfect  squareness  of  ihythra^ 
and  the  absolute  simplicity  and  strictness  of  its  variations, 
reveals  the  true  pathos  of  the  first  movement  by  contrast  with 
its  own  awful  repose;  until  its  last  chord,  the  first  in  a  new  key, 
falls  like  a  stroke  of  fate,  and  carries  us  headlong  into  the  torrent 
of  a  finale  in  which  nothing  dares  oppose  itself  to  those  sublime 
forces  that  make  the  terror  of  tragedy  more  beautiful  than  any 
mere  appeal  for  sympathy.  Thus  the  dramatic  interdependence 
of  sonata  movements  is  very  strict.  Yet  the  treatment  by  each 
movement  of  its  own  thematic  material  is  so  complete  that  there 
is  little  or  no  scope  for  one  movement  to  make  use  of  the  themes 
of  another.  Such  instances  as  may  be  suspected  in  Beethoven's 
later  works  (for  example,  the  umilarity  of  opening  themes  in 
various  movements  of  the  sonatas.  Op.  xo6  ^  and  Op.  1x0)  are 
too  sub,tle  to  be  felt  moro  than  subconsdoudy;  while  the  device 
of  clearly  quoting  an  earlier  movement  occurs  only  in  three 
intensely  dramatic  situations  (the  introductions  to  the  finales  ia 
Op.  xoi,  the  violoncello  sonata.  Op.  zoa,  No.  x,  and  the  9tb 
symphony)  where  its  whole  point  is  that  of  a  surprise. 

5.  The  Sonata  since  BeeUtoven. — ^It  is  unlikely  that  really  vital 
sonata  work  will  ever  be  based  on  a  kind  of  Wagnerian  Leil- 
motif  system,  until  the  whole  character  of  instrumental  form 
shall  have  attained  the  state  of  things  in  which  the  move- 
ments aro  not  separated  at  alL  There  has  been  no  ambitious 
or  "progressive"  composer  since  Beethoven  who  has  not, 
almost  as  a  matter  of  etiquette,  introduced  the  ghosts  oi  fats 
earlier  movements  into  his  finale,  and  defended  the  procedure 
as  the  legitimate  consequence  of  Beethoven's  O^.  loi.  But, 
while  there  is  no  a  priori  reason  for  condemning  such  devices, 
they  illustrate  no  principle,  new  or  old.  The  nearest  approach 
to  some  such  principle  is  furnished  once  by  Schumann,  who 
always  ingeniously  adapts  the  outward  forms  of  the  sonata  to 
his  own  peculiar  style  of  epigrammatic  and  antithetic  expreuioa, 
discarding  as  beyond  his  scope  the  finer  aspects  of  freedom  and 
continuity  of  rhythm,  and  constructing  works  which  bear  much 
the  same  relation  to  the  classical  sonata  as  air  elaborate  mosaic 
bears  to  an  easel-picture.  Dealing  thus  with  a  looser  and  more 
artificial  type  of  organization,  Schimiannwas  ablein  his  D  minor 
symphony  to  construct  a  large  work  in  which  the  movements  are 
thermatically  connected  to  an  extent  which  in  more  highly  organ- 
ized works  would  appear  like  poverty  of  invention,  but  which 
here  furnishes  a  rich  source  of  interest.  Many  other  experi- 
ments have  been  tried  since  Beethoven,  by  composers  whose 
easy  mastery  is  that  of  the  artist  who,  from  long  practice  in 
putting  material  into  a  ready-made  form,  becomes  intemted 
in  the  construction  of  new  ready-made  forms  into  which  he  can 
continue  to  put  the  same  material.  A  sense  of  beauty  is  not  a 
thing  to  be  despised,  even  in  pseudo-classical  art;  and  neither 
the  many  beautiful,  if  mannered,  works  of  Spohr,  which  disguise 
one  stereotyped  form  in  a  bewildering  variety  of  instnuncntal 


*  In  Op.  106  the  first  two  notes  of  the  slow  movement  were  an 
afterthought  add«l  (as  Beethoven  toki  his  pubttaber)  for  the  purpoas 
of  produong  such  a  connexion. 
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and  fiterazy  externals,  nor  the  far  more  important  and  easentiaUy 
varied  works  of  Mendelssohn  deserve  the  contempt  which  has 
been  the  modem  correction  for  their  high  position  in  their  day. 
But  we  must  not  forget  that  the  subject  of  sonata  forms  is  no  mere 
province,  but  covers  the  whole  of  cUssical  instrumental  music; 
and  we  roust  here  pay  attention  only  to  the  broadest  essentials 
of  its  central  classics,  mentioning  what  diverges  from  them  only 
in  order  to  illustrate  them.  Schubert's  tendencies  are  highly 
interesting,  but  it  would  cany  us  too  far  to  attempt  to  add  to 
what  is  said  of  them  in  the  articles  on  Music  and  Schubert. 

The  last  great  master  of  the  sonata  style  is  Brahma.  A  larger 
scale  and  more  dramatic  scope  than  Beethoven's  seems  unattain- 
able within  the  h'mits  of  any  music  identifiable  with  the  classical 
forms;  and  the  new  develq>ments  of  Brahms  lie  too  deep  for 
more  than  a  bare  suggestion  of  their  scope  here.  Much  of  the 
light  that  can  as  yet  be  shed  upon  them  wiU  come  through  the 
study  of  Counterpoint  and  Contrapuntal  Forms  (q.v.). 
Outwardly  we  may  see  a  further  evolution  of  the  co- 
herence of  the  key-system  of  works  as  wholes;  and  we  may 
especially  notice  how  Brahms's  modem  use  of  key-relationships 
makes  him  carry  on  the  development  of  a  first  movement 
rather  in  a  ungle  remote  key  (or  group  of  ktys)  than  in  an 
incessant  flow  of  modulations  which,  unless  worked  out  on  an 
enormous  scale  (as  in  the  2nd  and  4th  symphonies),  will  no 
longer  present  vivid  enough  colours  to  contrast  with  those  of 
the  exposition.  Beethoven's  last  works  already  show  this 
tendency  to  confine  the  develq>ment  to  one  region  of  key. 
Another  point,  fairly  easy  of  analysis,  is  Brahms's  unHmited  new 
resources  in  the  transformation  of  themes.  Illustrations  of  this, 
as  of  older  principles  of  thematic  development,  may  be  found  in 
muscal  type  in  the  article  Melcmjy  (examples  8-10).  But  no 
mere  formal  analjrsis  or  argument  will  go  further  to  explain  the 
greatness  of  Brahms  than  to  explain  that  of  Beethoven,  Haydn 
or  Mozart.  Yet  by  that  outward  sign  of  dramatic  mastery  in 
the  true  sonata  style,  that  variety  of  rhythmic  motion  which  we 
have  taken  as  our  criterion,  Brahms  has  not  only  shown  in  every 
work  his  kinship  with  Haydn,  Mozart  and  Beethoven,  but  in 
<me  particular  work  he  has  given  ^s  documentary  evidence  of  his 
faith  in  it.  In  his  last  years  he  revised,  or  rather  recomposed, 
his  first  piece  of  chamber  music,  the  trio  in  B  major.  Op.  8.  The 
new  material  differs  from  the  old,  not  only  as  a  fresh  creative 
impulse,  but  also  in  the  simple  fact  that  it  moves  literally  four 
times  as  fast.  Such  rapidity  is  not  shown  by  any  external 
diq>Iay  of  energy;  indeed  there  is  incomparably  more  repose  in 
the  new  version  than  in  the  old.  But  the  comparison  of  the 
two  clearly  demonstrates  that  the  true  sonata  style  is,  now,  as 
at  the  outsit,  primarily  a  matter  of  swift  action  and  rhythmic 
variety;  and  nothing  more  certainly  indicates  the  difference 
between  the  true  style  and  the  lifdessness  of  decadence  or 
academicism  than  this  sense  of  motion  and  proportion. 

In  so  far  as  the  tendencies  of  modem  instrumental  music 
represent  an  artistic  ideal  which  is  foreign  to  that  of  the  sonata 
without  being  false,  they  rq>resent  a  different  type  of  motion, 
wider  in  its  sweep,  and  consequently  slower  in  its  steps.  The 
forms  such  a  motion  will  produce  may  owe  much  to  the  sonata 
when  they  are  realized,  but  they  will  certainly  be  beyond 
recognition  different.  In  all  probability  they  constitute  the 
almost  unconscious  aims  of  the  writers  of  symphonic  poems  iq.v.) 
bom  Lts2t  onwards,  just  as  the  classical  sonata  constituted  the 
half-consdous  aim  of  more  than  one  quaint  writer  of  i8th- 
centuiy  programme-music.  But  the  growing  importance  and 
maturity  of  the  symphonic  poem  does  not  exclude  the  continued 
development  of  the  sonata  forms,  nor  has  it  so  far  realized 
sufficient  consistency  and  independence  of  style  to  take  as  high 
a  place  in  a  sound  artistic  consciousness.  The  wider  sweep  of 
what  we  may  conveniently  call  "ultra-symphonic"  rhythm 
owes  its  origin  to  Wagner's  life-work,  which  consisted  in  evolving 
it  as  the  only  musical  medium  by  wMch  opera  could  be  emanci- 
pated from  the  necessity  of  keeping  step  with  instrumental 
music.  SmaQ  wonder,  then,  that  the  new  art  of  our  time  is  as 
yet,  like  that  of  Haydn's  youth,  stage-struck;  and  that  all  our 
popular  criteria  suffer  from  the  wme  ob^cafiioiv    One  thing  is 


certain,  that  there  is  more  artistic  value  and  vitality  in  a  sym- 
phonic poem  which,  whatever  its  defects  of  taste,  moves  at  the 
new  pace  and  embodies,  however  imperfectly,  such  forms  as  that 
pace  is  fit  for,  than  in  any  number  of  works  in  which  the  sonata 
form  appears  as  a  dumsy  mould  for  ideas  that  bdong  to  a  different 
mode  of  thought.  If  from  the  beginnings  exemplified  by  the 
symphonic  poems  of  the  present  day  a  new  art-form  arises  in 
pure  instrumental  music  that  shall  stand  to  the  rlaasical  sonata 
as  the  classical  sonata  stands  to  the  suite,  then  we  may  expect  a 
new  epoch  no  less  ^orious  than  that  which  seems  to  have  closed 
with  Brahms.  Until  this  aim  is  realized  the  sonata  forms  wiU 
represent  the  highest  and  purest  ideal  of  an  art-form  that  music, 
if  not  all  art,  has  ever  realized. 

See  also  Beethoven;  Concerto;  Harmony;  Overture;  Rondo; 
ScBERzo;  Serenade;  Sympbony;  Variations.    .       (D.  F.  T.) 

SONCINO,  a  town  of  Lombardy,  Italy,  in  the  province  of 
Cremona,  xi  m.  E.  of  Crema  by  steam  tramway,  38a  ft.  above 
sea-level.  Pop.  (1901),  6150  (town);  8136  (commune).  It 
contains  a  handsome  castle  bidit  in  1469-X475  for  Galeazzo  Maria 
Sforza  by  Benedetto  Terrini  (cf.  L.  Beltrami,  //  Castdlo  di 
SoHcinOf  Milan,  1890).  The  town  was  the  seat  of  a  Hebrew 
printing-press  founded  in  1472,  but  suppressed  in  1597,  when 
the  Jews  were  expelled  from  the  duchy  of  Milan. 

SONDERBURO.  a  seaport  and  seaside  resort  of  Germany,  m: 
the  Prussian  province  of  Schleswig-Hobtein,  on  the  S.W.  coast' 
of  the  island  of  Alsen,  of  which  it  is  the  chief  town,  and  17  m. 
by  steamboat  N.E.  from  Flensburg.  Pop.  (1905),  7047.  It  is 
connected  with  the  mainland  by  a  pontoon  bridge,  and  has 
a  castle,  now  used  as  barracks,  in  the  beautiful  chapd  of  which 
many  members  of  the  Sonderburg-Augustenburg  line  lie  buried; 
a  Lutheran  church  and  a  town  hall.  There  is  aa  excellent 
harbour,  and  a  considerable  shipping  trade  is  done.  The  town, 
which  existed  in  the  middle  of  the  X3th  century,  was  burnt  down 
in  1864  during  the  assault  by  the  Prussians  upon  the  DQppler 
trenches. 

SONDERSHAUSBN,  a  town  of  Germany,  capital  of  the 
principality  of  Schwarzburg-Sondershausoi,  situated  in  a  plain 
37  m.  by  rail  N.  of  Erfurt.  Pop.  (1905),  7383.  It  possesses  a 
castle,  with  natural  history  and  Antiquarian  collections,  and  a 
parish  church  (restored  1891),  with  the  mausoleum  (1892)  of 
the  reigning  princes.  „  There  are  manufactures  of  woollens  and 
pins. 

SONDRIO.  a  town  of  Lombardy,  Italy,  capital  of  the  province 
of  Sondrio,  in  the  Valtellina,  1 140  ft.  above  sea-levd,  on  the  river 
Adda,  26  m.  £.  of  Lake  Como  and  82  m.  by  rail  N.E.  of  Milan. 
Pop.  (1901),  4425  (town);  7707  (commune).  The  Valtellina,  of 
which  Sondrio  is  the  capital,  produces  a  considerable  quantity 
of  red  wine.  Sondrio  also  has  silk-works.  Above  the  town  to 
the  north  rise  the  snowclad  peaks  of  Ihe  Bemina  group.  The 
railway  goes  on  to  Tirano,  16  m.  farther  east,  from  which  diverge 
the  Bemina  and  Stelvio  roads. 

SONS,  or  Son,  a  river  of  central  India  which  has  been  identified 
with  the  Erannoboas  of  the  Gtttk  geographers.  With  the 
exception  of  the  Jumna  it  is  the  chief  tributary  of  the  Ganges 
on  its  right  bank.  It  rises  in  the  Amarkantak  highlands  about 
3500  ft.  above  sea-level,  the  Nerbudda  and  Mahanadi  also  having 
their  sources  in  the  same  table-land.  From  this  point  it  flows 
north-west  through  an  intricate  mass  of  hills,  until  it  strikes  the 
Kaimur  range,  which  constitutes  the  southern  wall  of  the 
Gangetic  plain.  Here  it  turns  east  and  continues  in  that  direc- 
tion until  it  falls  into  the  Ganges  about  10  m.  above  Patna,  after 
a  total  course  of  465  m.  Its  upper  waters  drain  about  300  m.  of 
wild  hniy  country,  which  has  been  imperfectly  explored;  while 
in  its  lower  section  of  160  m.  it  traverses  the  Brili^  districts  of 
Mirzapur,  Shahabad,  Gaya  and  Patna.  The  Sone  canals,  fed 
by  the  river,  form  a  great  system  of  irrigation  in  (lie  province  of 
Behar.  The  head  works  are  situated  at  Debri  about  25  m.  below 
the  point  where  the  river  leaves  the  hilly  ground.  The  weir 
across  the  Sone  at  this  point  is  believed  to  be  the  longest  con- 
structed in  a  single  unbroken  piece  of  masonry,  the  length  between 
abutments  being  12,469  ft.  A  main  canal  is  taken  off  on  either 
bank  of  the  river^  and  ^Sfoh  of  these  is  divided  into  branches* 
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according  to  the  requiiements  of  the  ground.  The  qrstem 
consists  of  some  370  m.  of  canals  and  1200  m.  of  distributaries, 
irrigating  555,000  acres.  The  Sone  canals  were  begun  in  1869, 
and  came  into  operation  in  1874;  they  form  a  valuable  protection 
to  the  rice  crop  of  Behar. 

SONG,  either  an  actual  "singing'*  performance,  or  in  a 
literary  sense  a  short  metrical  composition  adapted  for  singing 
or  actually  set  to  music.  In  the  second  sense  of  the  word  it  must- 
strialy  be  lyrical  in  its  nature;  but  musicians  and  others  fre- 
quently use  the  word  in  the  wider  sense  of  any  short  poem  set 
to  music.  A  "  song,"  as  a  form  of  poem,  usuidly  turns  on  some 
ungle  thought  or  emotion,  expressed  subjectively  in  a  number 
of  stanzas  or  strophes.  Almost  every  nation  is  in  possession 
of  an  immf«y»  store  of  old  simple  ballads  {q.v.),  which  are  the 
spontaneous  outcome  of  the  inspiration  of  the  people  ("  folk- 
songs"), and  represent  in  a  remarkable  degree  their  tastes, 
feelings  and  aspirations;  but  in  addition  to  these,  there  are,  of 
course,  the  more  finished  and  regular  compositions  bom  of  the 
conscious  art  of  the  civilized  poeL 

In  a  purely  literary  sense  the  song  may  exist,  and  does  largely 
exist,  without  any  necessary  accompaniment  of  music.    With 
the  accession  of  Elizabeth  the  attention  of  the  English  poets 
was  immediately  drawn  to  the  importance  of  this  branch  of 
lyrical   literature.     The   miscellanies,   one   of  which   Master 
Slender  would  have  paid  more  than  forty  shillings  to  have  in  his 
pocket  on  a  celebrated  occasion,  were  garUnds  of  songs,  most  of 
them  a  little  rude  in  form,  only  mere  "  packets  of  bald  rhymes." 
But  about  1590  the  popularity  of  the  song  having  greatly  in- 
creased, more  skilful  writers  were  attracted  to  its  use,  and  the 
famous  England's  Helicon  of  1600  marked  the  hey-day  of  Eliza- 
bethan song-writing.    In   this   Shakespeare,   Sidney,   Lodge, 
Bamficld  and  Greene,  to  name  no  others,  were  laid  under 
contribution.    Lyly,  with  such  exquisite  numbers  as  "  Cupid 
and  my  Campaspe  "  (1584),  had  preceded  the  best  anthologies, 
and  is  really  the  earliest  of  the  artist-songsters  of  England. 
Among  superb  song- writers  who  followed  were  Marlowe  ("  Come 
live  with  me  and  be  my  love  "),  Campion  ("  My  sweetest  Lesbia  ") 
Ben  Jonson  ("  Drink  to  me  only  with  thine  eyes")  and  Fletcher 
("  Here  ye  Ladies,  that  depise  "),  most  of  these  being  dramatists, 
who  illuminated  their  plays,  and  added  a  delicate  ornament 
to  them,  by  means  of  those  exquisite  lyrical  interpolations. 
Side  by  side  with  such  poets,  and  a  little  later,  began  to  flourish 
the  school  of  cavalier  song-writers,  for  whose  purpose  the  lyric 
was  self-sufficient.    They  added  to  our  literature  jewels  of 
perennial  lustre— Wither,  with  his  "  Shall  I  wasting  in  despair," 
Herrick  with  "  Bid  me  to  live  "  and  "  Gather  ye  Rosebuds," 
Carew  with  "  Ask  me  no  more  where  June  bestows,"  Waller  with 
"  Go,  lovely  Rose,"  Suckling  with  "  Why  so  pale  and  wan,  fond 
Lover?"  and  Lovelace  with  "  Tell  me  not.  Sweet,  I  am  unkind." 
This  was  the  classic  age  of  the  true  British  song,  which  survived 
all  other  forms  of  poetry  after  the  decay  of  taste,  and  continued 
to  flourish  in  the  hands  of  Dryden,  Sedley,  Aphra  Behn  and 
Rochester  down  to  the  last  deoule  of  the  i8th  century.    That 
outburst  of  song  was  followed  by  nearly  a  hundred  years  during 
which  the  simplest  and  more  direct  forms  of  lyriod  utterance 
found  comparatively  little  encouragement.    Just  before  the 
romantic  revival  the  song  reasserted  its  position  in  literature, 
and  achieved  the  most  ^lendid  successes  in  the  hands  of  Bums, 
who  adapted  to  his  purpose  all  kinds  of  fragmentary  material 
which  had  survived  up  to  his  time  in  the  memories  of  rustic 
persons.    In  Scotland,  indeed,  the  song  was  rather  revived  and 
adorned  than  resuscitated;  in  England  it  may  be  said  to  have 
been  recreated  by  Blake.    At  the  opening  of  the  19th  century 
it  became  the  vehicle  of  some  of  the  loveliest  fancies  and  the 
purest  art  of  Coleridge,  Keats,  Shelley,  Byron  and  Landor; 
while  in  a  latf  r  day  songs  of  rare  perfection  were  composed  by 
Tennyson  and  by  Christina  Rossetti.  (E.G.) 

Song  in  Music. 
The  history  of  song  as  a  musical  form  falls  into  two  main 
divisions,  the  one  belonging  to  the  folk-song,  the  other  to  the 
art-song.    Though  the  line  of  demarcation  between  the  two 


cannot  be  definitely  drawn,  for  they  have  acted  and  reacted  upon 
each  other  ever  since  music  existed  as  a  cultivated  art,  jret  it 
may  reasonably  be  maintained  that  the  folk-song,  which  lies 
at  the  base  of  all  music,  preserves,  and  has  in  all  ages  preserved, 
characteristics  such  as  must  always  distinguish  the  rude  and 
unconscious  products  of  the  human  mind,  working  mote  by 
instinct  than  by  method,  from  the  polished  and  conscious  i»t>- 
ducts  of  the  schools.  For  the  purposes  then  of  this  article, 
art-song  may  be  distinguished  from  folk-song  by  the  fact  that  it 
is  the  work  of  trained  musicians  and  is  designed,  at  any  rate 
after  the  close  of  the  i6th  century,  for  voice  with  instmmental 
accompaniment,  whereas  we  shall  restria  the  term  folk-song  to 
such  melodies  as  appear  to  have  been  the  work  of  untutored 
minds,  and  to  have  arisen  independently  of  any  felt  necessity  for 
harmonic  support. 

The  early  history  of  song  on  its  mu^cal  side  nuy  be  regarded 
as  the  history  of  the  evolution  of  melody:  and  since  what  is 
known  of  melody  before  the  end  of  the  x6th  century,  apart 
from  the  folk-song,  is  extremely  slight,  it  is  in  the  folk-song  itself 
that  this  evolution  is  primarily  to  be  studied.  Previously  to  the 
period  named  the  instmmental  accompaniment  to  vocal  melody, 
both  in  the  folk-song  and  in  the  art-song,  played  an  entirely 
insignificant  part.  Afterwards  the  new  conception  of  harmony 
which  came  in  with  the  X7th  century  not  only  shifted  the  basis 
of  melody  itself  but  made  the  instmmental  accompaniment  an 
essential  feature  of  artistic  song.  Though  it  lies  beyond  the 
province  of  this  article  to  discuss  fully  the  complex  questions 
involved  in  the  evolution  of  vocal  melody,  some  slight  sketch  is  a 
necessary  preliminary  to  a  proper  understanding  of  the  subject 
under  consideration. 

It  may  be  assumed  that  in  the  course  of  ages  the  uncouth 
vocal  utterances  of  primitive  man  developed,  under  the  influence 
of  an  instinct  for  expressing  his  inner  nature  throu^  (hhima 
a  more  expressive  medium  than  language  alone,  into 
sounds  of  more  or  less  definite  pitch,  bearing  intelligible  relation* 
ships  one  to  another;  and  that  from  these  emerged  short  phrases, 
in  which  rhythm  probably  plajred  the  principal  part,  rdteratnl 
with  that  interminable  persistency,  which  many  traveUera  have 
noted  as  characteristic  of  savage  nations  in  the  present  day.  A 
further  stage  is  reached  when  some  such  primitive  phrase  is 
repeated  at  a  different  level  by  way  of  contrast  and  variety,  but 
melody  in  any  tme  sense  of  the  word  does  not  begin  till  two 
different  phrases  come  to  be  combined  in  some  sort  of  scheme  or 
pattern.  When  the  power  to  produce  such  combinations  become 
common  in  a  nation,  its  musical  history  may  be  said  to  have 
begun.^  Racial  characteristics  are  dispUyed  in  the  dunce  of  notes 
out  of  which  such  phrases  are  formed.  But  in  all  races  it  may  be 
surmised  that  the  main  determining  cause  in  the  first  instance  is 
that  natural  rise  and  fall  of  the  voice  which  gives  expressiveness 
and  meaning  to  speech,  even  though  contributory  causes  arising 
from  the  imitative  faculty  common  to  man  may  perhaps  be 
admitted — such  as  the  sound  of  the  wind,  the  waves  ot  the  sea, 
the  cries  of  animals,  the  notes  of  birds,  the  striking  of  one  object 
against  another,  and  finally  the  sounds  n^de  by  primitive 
instmments.  The  tendency  of  the  speaking  voice  to  fall  a 
fourth  and  to  rise  a  fifth  has  often  been  noted.  It  is  probable 
that  these  mtervals  were  among  the  first  to  be  defined,  and  that 
the  many  modes  or  scales,  underiying  the  popular  melodies  oi  the 
various  nations  of  the  world,  were  the  result  of  different  methods 

>  If  the  one  phrase  it  represented  by  A,  and  the  other  by  B,  the 
commonest  melodic  schemes  presented  by  the  folk-songa  of  the 
world  mav  be  viewed  thu»—AB,  AAB,  ABB,  ABA,  ABAB,  A  ABB, 
AABA,  ABBA.  Of  these,  those  in  which  the  opening  phmae  A  a 
repeated  at  the  conclusion  are  the  roost  satisfactory,  for  both  instinct 
and  reason  are  gratified  by  a  connexion  between  the  beginning  and 
the  end. 

As  exact  conformity  to  pattern  becomes  wearisome  and  is  alien 
to  the  progressive  instinct,  the  element  of  surpriK  is  introduced  into 
the  above  schemes  by  various  modifications  of  the  repeated  phrase 
on  its  second  appearance,  or  by  the  entrance  of  an  entirely  new 
phrase  C.  In  some  fine  melodies  there  is  no  repetition  of  f>hia9e.  a 
number  of  different  phrases  being  knit,  by  pnnciples.  which  dcfv 
analysis,  into  one  structure.  Such  melodies  imply  a  melodic  sensa 
of  an  exceptional  order.  Many  melodies  involve  more  thnn  four 
phrases;  of  these  the  rondo  form  should  be  mentioned — ABACADA. 
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of  detennining  the  intervening  sounds.  It  has  been  generally 
assumed  that  the  fall  of  a  fourth  is  the  interval  earliest  arrived 
at  by  the  instina  of  the  Indo-European  race— and  that  inter- 
vening sounds  were  added  which  resulted  eventually  in  the  three 
possible  forms  of  the  diatonic  tetrachord,  the  earliest  being  that 
which  is  characteristic  of  the  ancient  Dorian  mode  or  scale  (the 
basis  of  the  Greek  musical  system)  in  which  two  tetrachords, 
having  the  semitone  between  the  lowest  note  and  the  next  above 
it,  are  superimposed  (see  Bourgault  Ducoudray,  Introduction  to 
jt>  Chansons  dt  Grlce  tt  d'Orienl). 

.  It  must,  however,  be  remembered  that  the  popular  instinct 
knows  nothing  about  tetrachords  or  scales,  which  are  abstractions, 
and  only  creates  melodies,  or  at  least  successions  cf  sounds,  which 
are  the  outward  expres»on  of 'inward  feelings.  The  Greek 
theorists  therefore,  in  recording  certain  modes  as  being  in  use  in 
their  day,  were  in  effect  merely  stating  results  arrived  aC  by 
analysing  popular  melodies — ^and  from  the  persistence  with  which 
the  Greeks,  and  following  them,  most  of  the  musical  historians 
of  Europe,  have  insisted  upon  a  tetrachordal  basis  for  the  art  of 
music  it  may  be  assumed  that  in  these  melodies  a  basis  of  four 
diatonic  notes  was  a  conspicuous  feature. 

It  is  a  feature  wliich  marks  a  considerable  number  of  folk- 
songs heard  in  Greece  at  the  present  day,  and  also  of  many  folk- 
songs which  are  not  Greek,  the  Breton,  for  example  (see  Bour- 
gault Duooudray,  Chansons  de  Basse- Bretagno).  The  interval  of 
a  fourth  is  nearly  always  prominent  too  in  the  music  of  savages. 
If  it  is  natural  to  connect  thtise  facts  with  the  drop  of  a  fourth, 
characteristic  of  the  speaking  voice,  it  is  dangerous  to  assume  an 
exdiistvely  "  tetrachordal  period  "  of  primitive  song,  at  any  rate 
till  it  can  be  shown  that  melodies  basied  on  other  principles  did 
not  exist  side  by  side  with  those  that  are  tetrachordal.  From 
the  rise  of  a  fifth  and  the  fall  of  a  fourth,  the  octave,  which 
results  from  combining  these  intervals,  may  well  have  become 
familiar  at  a  very  early  epoch.  Indeed  a  prolonged  howl  begin- 
ning on  a  high  note  and  descending  a  full  octave  in  semitones — or 
notes  approximately  resembling  semitones— is  recorded  both  of 
t  he  Carite  and  of  the  natives  of  Australia,  so  that  familiarity  wit  h 
the  octave  need  not  presuppose  an  advanced  stage  of  musical 
development. 

To  pass  from  the  sphere' of  mere  speculation  nearer  to  the 
domain  of  history,  it  may  be  asserted  with  confidence  that  the 
oldest  form  of  song  or  chant  which  can  be  established  is  found 
in  certain  recitation  formulae.  These,  as  is  natural,  will  be  found 
to  be  derived  from  the  rise  and  fall  of  the  voice  in  speech.  It  is 
therefore  not  surprising  that  O.  Fleischer  {Sammdbdnde  der 
iniemaiionalen  Musih-Ctsdlschaft^  Jan.-Mar.  1903)  is  able  to 
trace  practically  identical  formulae  in  the  traditional  methods 
of  redting  the  Vedas,  the  Koran,  the  Jewish  and  Christian 
liturgies.  The  simplest  form  consists  of  four  notes  (a  diatonic 
tetrachord),  a  reciting  note,  preceded  by  two  notes  rising  to  it, 
and  followed  by  a  fall,  or  cadence,  for  the  dose,  the  voice  rising 
above  the  redting  note  in  order  to  emphasize  important  words, 
or  according  to  the  nature  of  the  sentence.  An  extended  form 
is  both  natural  and  conini6n. 
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The  mfluence  of  these  and  umHar  formulae '  upon  popular 
ffw<i?i<iff  can  be  illustrated  by  countless  examples  (for  which 

''The  derivation  of  such  formulae  from  more  primitive  incan- 
tatiooa  of  magiciauis  and  medicine-men  is  a  possible  and  plausible 
theory*  (aee'jT  Gombarieu.  La  Itksique:  ses  lois  et  son  Mutiim, 


the  reader  is  referred    to  Lif.G.).~  As  characteristic  as  any.  is 
the  mdody  of  the  Christian  hymn  which  h^ixa 
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Sb   prae-sul      et     cus  •  to  -  di  -  a. 
Another  is  the  Hungarian  folk-song:  Nem  Szohiam.] 
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Many  French  songs  have  bepn  collected  in  recent  years,  of  which 
the  following  formula,  or  variations  of  it,  form  an  essential 
feature: — 
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"  This  corresponds  dosely  with  the  third  example  given  above. 
That  the  mdodies  in  question  are  of  great  antiquity  may  -be 
inferred  from  the  fact  that  they  are  almost  confined  to  the  oldest 
dass  of  folk-song,  that  which  celebrates  May  Day  and  the  begin- 
ning of  spring.  M.  Tiersot  {La  Chanson  popnlaire  en  Prance, 
Paris,  1889)  plauably  finds  in  them  a  survival  of  a  mdodic 
fragment,  which  may  have  bdonged  to  pagan  hymns  in  honour 
of  spring,  basing  his  supposition  upon  the  fact  that  the  phrase 
in  question  occurs  in  the  melody  of  the  Easter  hymn  "  0  Filii 
et  Filiae."  The  medieval  Church,  acting  on  prindples  familiar 
in  all  ages,  may  well  have  hdped  to  riierge  a  pagan  in  a  Christian 
festival  by  adopting,  not  merdy  old  rites  and  observances,  but 
the  actual  mdody  with  which  these  had  for  ages  been  associated. 
A  similar  survival  in  French  folk-song  is  that  of  the  mdody  of  the 
Tonus  peregrinus,  the  chant  used  for  the  psalm  "  When  Israd 
came  out  of  Egypt  "  (mentioned  in  the  9th  century  by  Aurelian 
R6om6  as  bdng  very  old).  Its  appearance,  like  that  of  the 
Euter  hymn,  in  songs,  which  on  other  grounds  can  be  proved  to 
be  of  great  antiquity,  points  to  the  probability  of  its  bdng  of 
popular  origin.  It  also  bears  equally  strong  marks  of  bdng 
derived  from  a  redtation  formula,  as  indeed  its  appropriation 
for  chanting  a  psalm  suffidently  indicates. 

Endeavours  to  detach  other  primitive  formulae  from  the 
popular  melodies  in  which  they  are  enshrined  form  a  branch  of 
folk-lore  now  bdng  actively  pursued.  It  may  be  hoped  that 
"  comparative  mdodology  "  — ^if  the  phrase  may  be  coined — will 
do  for  this  department  of  musical  knowledge  what  the'sdence 
of  comparative  philology  has  done  for  language.  Oscar  Fldschcr 
ilM.G  i:  i)  has  endeavoured  to  trace  the  history  in  Europe  of 
the  primitive  phrases  belonging  to  the  mdody  of  "  Les  Series  " 
(or  (Jnus  est  Deus)  as  given  by  De  Villemarqui  in  Banaz-Breig 
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No.  X,  in  the  musical  appendix,  as  also  of  the  opening'phrase  in 
the  old  Christian  hymn, "  Conditor  alme  sidenim  '*^  (attributed  to 
3ishop  Ambrose): — 
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The  phrase  here  belongs  to  a  melody  in  the  Phrygian  mode,  but 
when  it  is  used  in  major  melodies  its  characteristic  notes  are 
those  of  the  common  chord,  with  a  rise  to  the  sixth  at  the  point  of 
climax,  corresponding  to  the  rise  in  the  recitation  formulae 
given  above. 

By  what  processes  the  notes  of  the  common  chord  became 
universally  established  it  is  not  possible  to  determine,  but  it 
may  be  said  in  a  general  way  that  the  reference  to  a  given  tonic 
was  felt  in  all  ages  to  be  a  necessary  condition  even  of  the 
simplest  melody,  and  that,  as  the  melodic  instinct  gre^,  an  almost 
equal  necessity  was  found  for  a  point  of  contrast,  and  that  this 
point  of  contrast  became  with  most  nations  of  Aryan  origin  the 
fifth  note  above  the  tonic,  at  any  rate  in  the  more  popular  scales. 
Combarieu  {La  Musique,  p.  121)  observes  that  we  owe  the  use  of 
the  octave,  the  fifth  and  the  fourth  to  the  South  and  East,  but 
that  the  importance  of  the  third  in  our  modem  musical  system 
is  due  to  the  instinctive  genius  of  the  West  and  North,  i.e.  to 
England  and  Scandinavia  (see  also  Hugo  Riemann,  Ceschichte 
der  Musikthtorie,  Leipzig,  tSgS,  and  Wooldridge,  Oxford  History 
of  Music,  i.  161-163,  where  the  well-known  quotation  from 
Giraldus  Cambriensis,  dr  Gerald  Barry,  of  the  12th  century, 
establiahing.the  fact  of  part-singing  in  England,  is  given).  If,/ 
as  has  been  shown,  the  origin  of  many  melodies  can  be  traced  to 
formulae  originally  used  for  chanting  or  redting,  it  must  not  be 
forgotten  that  formulae  thus  derived  assume  very  different 
characters  under  the  influence  of  more  decided  rhythms  than  that 
of  speech.  To  accompany  bodily  movements  (which  by  a  natural 
law  become  rhythmical  when  often  repeated)  with  music,  vocal 
or  instrumental,  is  an  almost  universal  human  instinct,  whether 
to  alleviate  the  burden  or  the  monotony  of  labour,  as  in  rowing, 
sowing,  spinning,  hammering  and  a  score  of  other  pursuits^  or  to 
promote  pleasure  and  excitement,  as  in  the  dance. 

It  is  unsafe  to  infer,  as  some  have  done,  from  the  custom, 
known  in  all  ages,  of  dandng  and  singing  at  the  same  time, 
that  song  arose  as  a  mere  accessory  to  the  dance.  It  is  more 
probable  that  the  dance  has  its  origin  in  the  mimetic  actions, 
which  are  the  natural  accompaniment  of  rudimentary  song.  At 
the  same  time,  no  one  wiU  deny  that  races  with  ballads  of  their 
own  early  made  use  of  them  for  the  dance,  kad  that,  especially 
on  the  rhythmical  side,  melody  owes  to  the  dance  an  incalculable 
debt.* 

I  It  may  be  assumed  then  that  upon  some  such  basis  as  has 
been  roughly  indicated  the  different  nations  of  the  world  have 
developed  each  their  own  musical  phraseology,  emanating  from 
and  answering  to  their  several  needs  and  temperaments  and  that 
the  short  melodic  phrases,  out  of  which  folk-tunes  are  made,  have 
their  roots  in  a  past  as  distant  as  that  in  which  the  elements  of 
language  were  formed,  and  that  the  popular  instina  which 
through  countless  ages  has  diversified  those  forms  and  arranged 
them  into  melodies,  whose  construaions  are  mostly  susceptible 
to  analysis,  is  the  same  instina  as  that  which  has  given  to 
language  its  grammaar  and  its  S3mtax.  .  _  . 

In  proceeding  now  to  the  actual  history  of  song  in  Europe, 
it  must  be  remembered  that  it  is  inseparably  connected  with 
ttMeryt  po^try.  Melody  till  within  comparatively  recent 
Soagim  times  continued  to  fulfil  its  original  function  of 
Barop*.  enhancing  the  value  and  expressiveness  of  language. 
For  poetry  of  the  epic  kind  with  the  long  lines  common  to  early 
European  peoples,  some  such  forms  of  chanting  as  have  been 
indicated  must  have  sufficed. 

>  For  thej;rowth  of  the  refrain  from  communal  dancinff  and 
singing,  §ce  C.  J.  Sharp,  English  Folk-Songs,  p.  93.  Nor  should  the 
association  of  dancing  with  all  primitive  religious  ceremonies  be 
forgotten— see  K.  J.  Freeman,  Schools  of  Hellas  (1907).^ 


Melody,  as  we  understand  it,  with  compact  form  and  balanced 
phrases,  could  only  have  existed  if  and  when  the  same  qualities 
appeared  in  popular  poetry.  This  was  probably  the  case  long 
before  the  taste  for  long  epic  narratives  began  to  disappear  in 
favour  of  more  concise  forms  of  ballad  and  of  lyric  The  stanxa 
form  must  have  been  generally  familiar  in  the  early  middle  ages 
from  the  Latin  hymns  of  the  Church,  and  these  hymns  themselves 
are  likely  to  have  been  formed,  in  part  at  any  rate,  on  modeb 
which  were  already  known  and  popular. 

We  have  definite  information  that  in  the  eariy  middle  ages  two 
sorts  of  popular  poetry  existed — the  historical  ballads  (descen- 
dants of  those  alluded  to  by  Tacitus  in  his  Cermania 
as  characteristic  of  the  Germans,  and  as  constituting 
their  only  historical  records),  and  popular  songs  of  a 
character  which  caused  them  to  be  described  as  cantica  nefaria 
by  St  Augustine;  the  council  of  Agde  (506)  forbade  Christians  to 
frequent  asserobUes  where  they  were  sung:  St  C^saire.  bishop 
of  Aries,  speaks  of  the  chants  diaboliques  sung  by  country 
folk,  both  men  and  women;  the  Council  of  Chilons  menaced  the 
women,  who  seem  to  have  been  the  chief  offenders,  with  excom- 
munication and  whipping;'  lastly  Charlemagne,  whose  love  for 
the  better  class  of  song  is  attested  by  the  fact  that  he  ordered  a 
collection  of  them  to  be  made  for  his  own  use,  said  of  the  other 
"  canticum  turpe  et  luxuriosum  drca  ecdesias  agereomnino.quod 
et  ubique  vitandum  est."  Beyond  the  fact  of  their  existence  we 
know  nothing  of  these  songs  of  the  early  middle  ages.  Thdr 
influence  on  the  poptdar  mind  was  vigorously  resisted,  as  we 
have  seen,  by  the  Church,  and  for  many  centuries  efforts  were 
made  to  supplant  them  by  songs,  the  subjects  of  which  were 
taken  from  the  Gospel  narratives  and  the  lives  of  the  saints, 
so  that  folk-song  and  church  song  strove  together  for  popularity. 
Doubtless  the  church  song  borrowed  musical  dements  from  its 
rival:  nor  was  the  folk-song  uninfluenced  in  its  turn  by  the  tradi- 
tional music  of  the  Church.  In  considering  this  latter  music, 
it  is  important  to  distinguish  between  the  melodies  adapted  to 
the  prose  portions  of  the  ritual  without  definite  rhythm,  and  those 
of  the  hymns,  where  the  metre  of  the  Latin  verses  and  thdr 
stanza  form  necessitated  a  corresponding  rhythm  and  musical 
form.  Rhythm  in  music,  which  has  its  origin  and  counterpart  in 
the  regular  bodily  movements  involved  in  various  departments 
of  labour  and  in  the  dance,  must,  as  has  already  been  said,  have 
always  been  an  essential  feature  of  popular  mdody,  and  it  is 
reasonable  to  condude  from  its  absence  in  the  plain-song,  and 
indeed  for  many  centuries  in  the  compositions  of  musicians,  which 
had  the  plain-song  for  their  basis,  that  these  hymns,  which  repre- 
sented the  popular  part  of  the  Church  services,  were  also  repre- 
sentative of  the  popular  tastes  of  the  time.  In  all  ages  the  Church 
has  drawn  largely  from  popular  song  for  the  melodies  of  its 
hymns.  It  is  moreover  in  the  highest  degree  improbable  that 
the  Church  should  have  been  able  to  evolve  out  of  its  inner 
consciousness,  without  pre-existing  models,  a  mdody — to  take 
a  single  instance— like  that  of  '*  Conditor  alme  siderum  " — the 
surviv^  of  which  in  innumerable  European  folk-songs  has 
already  been  alluded  to. 

Numerous  additions  to  the  store  of  plain-song  mdodtes  were 
made  by  the  monastic  composers  of  the  middle  ages;  the  mosi 
notable  is  that  of  the  Dies  Irae,  of  which  the  words  are  attributed 
to  Thomas  de  Celano  (d.  1250). 

Rderence  should  alsd  be  made  to  the  music  of  the  liturgical 
dramas  or  mysteries,  poptdar  in  medieval  times:  The  Lamentation 
of  Rachel,  The  Wise  and  Foolish  Virgins  and  The  Frophets  of 
Christ,  are  given,  both  text  and  music,  in  Coussemaker's  VHar- 
monie  au  moyen  Age,  They  reflect  the  severe  style  of  the  plain-' 
song,  and  were  probably  intended  for  cultivated  rather  than 
popular  audiences.  The  same  is  probably  true  of  the  secular 
songs  quoted  in  the  same  work.  These  have  a  special  interest 
as  fa«ing  the  earh'est  specimens  of  song  which  have  come  down  to 
us  in  Christian  times.  The  best  known  is  the  "  Complainte."  00 
the  death  of  Charlemagne  (quoted  in  many  histories),  the  digni- 
fied, if  somewhat  dreary,  melody  of  which  revolves  mostly  on  the 
first  three  notes  of  a  major  scale,  once  rising  to  the  fourth  (thus 
recalling  the  old  redutipn  formula).    Rhythm  ia_  practically 


SONG 


403 


abwnt.  On  the  other  hand,  the  song  in  honour  of  Otto  m.  has 
definite  rhythm  and  a  degree  of  tunefulness.  The  "  modus 
Ottino  "  was  a  well-known  air,  which,  unlike  the  rest  of  those 
quoted  by  Coussemaker,  was  probably  of  popular  origin,  for  the 
Latin  words  do  not  fit  the  melody  and  probably  represent  a  free 
translation  from  an  original  in  the  vernacular  tongue.^ 

Modus  OUinc, 


$ 


S 


± 


J»  J.  IJ  ="=i 


itr 


Mag  •  nut     Cae  •  aar     Ot  -  to,    quem  hie       mo  -  dus 


^J.  IJ  J  J  J  [A^M^-^^^ 


re  •  fcrt.     in     no-mi-neOt-  tine     die  •  tut,  quadam 


32 


J— J    m    ^T"  J     J    J     j 


noc  •  te     mem-bra  au  -  a  dumcol-lo>cat      Pa-la-ti-um 


ca-au         sn-bi-to      in*  fiam  -  ma  •  ttar. . 


fiam  -  ma  •  ttar. , 
(la  more  statuas.) 

More  remarkable  still  is  a  "danson  de  Table"  of  the  loth 
century,  a  really  graceful  melody,  the  quotation  of  which  may 
serve  to  destroy  the  illusion  that  the  major  scale,  so  often 
described  as  modem,  has  any  other  claim  to  the  title  than  the 
(act  that  it  has  been  preserved  by  modem  musicians,  while 
others  have  been  discarded. 


^  J  r '  ^  irr^ni^l^ 


jani,du]-cis   a  -  mi  -  ca,  ve  •  ni    -    to,  quam  d-cut  cor, 


^  J  J  \j=f^^f^m 


m 


me-um      di  •   li-go;        In-tia    in    cu  •  bi  •  cu-lum 


f^  |J  J  J  J-Ud-^d-h^^H 


rae-um,     or  •  na-men-tit     cunc  •  tit    or  •  na  •  turn. 


In  the  same  collection  may  be  found,  beside  other  historical 

songs,  two  odes  of  Boethius  and  two  odes  of  Horace,  set  to 

music;*    but  whether  the  melodies  given  represent  medieval 

music  or  Roman  music,  cormpted  or  not.  it  is  impossible  to 

octermine.    These  songs  have  been  dwelt  upon,  for  they  not 

only  represent  some  Idnds  of  music  that  were  sung  in  the  9th  and 

loth  centuries,  but  indicate  the  sources  from  which  later  on  the 

work  of  the  troubadours  was  derived.    They  may  be  summed 

up  as  a  church-song  and  folk-song,  and  the  songs  by  more  or  less 

cultured  persons  made  after  these  models.    For  the  subsequent 

hbiory  of  the  art  the  folk-song  represents  by  far  the  most  potent 

influence,  but  the  melodies  quoted  by  Coussemaker  which  might 

be  regarded  as  the  works  of  the  popular  instinct  afford  in- 

safiident  data  for  safe  generalization.    More  direct  evidence  is  to 

be  found  in  the  13th-century  pastoral  play — Le  Jeu  de  Robin 

et  dc  Marion^  till  within  recent  years  considered  as  the  work  of 

Adam  de  la  Hale,  but  since  the  able  criticisms  of  M.  Tienot  in 

the  work  referred  to  above,  likely  henceforth  to  be  regarded  as 

.  *  Thb  melody,  which  it  plainly  derived  from  recitation,  with  A 
at  IMW  cartens^  clotdy  resembles  that  of  Lj6mur,  a  folk-tonff  of 
the  Faeroe  islanders,  noted  by  H.  Thuren  in  1903  and  identifieo  by 
him  with  a  piece  of  recitation  ("  Ftli  care  ")  from  a  13th-century 
"  Draxne  liturnque  "  (deciphered  by  O.  Fleischer,  Neununstudien, 
Bd.  II.  p.  23).  See  Feikesangfn  paa  Fat^enu,  H.  Thuren  (Copenhagen, 
1908).  Identity  of  style  between  a  popular  tong  of  the  9th  century, 
a  drome  liimrpque  of  the  I3th  and  a  folk-iong  still  sung  in  the  30th 
it  snfliriently  ttriking — especially  in  view  ol  the  fact  that  in  the 
Faeroe  Islands  tnttnimental  music  is  practically  unknown. 
•  '  Lord  Athbumham  hat  a  Vir^^il  of  the  loth  century.  "  dans 
leqoel  let  diacours  directs  de  I'Eneide  aont  accompagn^de  notationt 
musicales'*  (Coutaemaker). 


the  oldest 'collection  of  folk-songs' in  existence;  for  the  original 
compositions  which  Maltre  Adam  has  bequeathed  to  posterity 
preclude  us  from  believing  that  he  could  have  originated  the 
dainty  airs  contained  in  that  play,  of  which  Robin  m*ainie 
is  generally  familiar,  and  is  still  to  be  heard  on  the  lips  of  peasants 
in  the  north  of  France  (seeTier^t,  p.  434,  n.).  If  M.  Tiersot's 
view  is  correct,  the  melodies  in  Robin  et  Marion  may  be  taken 
to  represent  the  popular  style  of  an  epoch  considerably  anterior 
to  the  date  of  the  play  itself  (though  allowance  must  be  made  for 
the  correcting  hand  of  a  professional  musician)  which  is  our 
excuse  for  introducing  them  at  this  place. 

Before  speaking  of  the  songs  of  troubadours,  trouv^res  and 
minnesingers,  allusion  must  be  made  to  a  class  of  men  who 
played  a  part  the  importance  of  which  both  in  the  social  and 
political  life  of  the  middle  ages  is  attested  by  innumerable 
chroniclers  and  poets,  viz.  the  skalds,  bards  or  minstrels — ^the 
chief  depositories  of  the  musical  and  poetical  traditions  of  the 
several  countries  to  which  they  belonged.  They  varied  greatly 
in  rank.  Some  were  attached  to  the  retinue  of  kings  and  nobles, 
whilst  others  catered  for  the  ear  of  the  peasantry  (eventually 
to  be  classed  with  jugglers,  acrobats,  bearwards  and  the  like, 
sharing  the  unenviable  reputation  which  attached  to  these 
representatives  of  popular  medieval  amusements).  That  these 
latter  were  also  welcome  at  the  halls  of  the  great,  is  an  estab- 
lished  fact,  which  may  serve  as  a  reminder  that  in  feudal  times 
the  distinction  that  now  exists  between  the  music  of  the  cul^- 
vated  classes  and  of  the  peasantry  was  but  slight.  The  style 
of  the  church  music  was  as  universally  familiar  as  the  style  of 
the  folk-song.  For  musicians,  both  of  high  and  low  degree,  no 
other  models  existed.  This  fact  is  patently  clear  when  the  songs 
of  the  troubadours,  trouv^res  and  minnesingers  are  studied. 
Those  minstrels  continued  the  traditions  of  the  better  class  of 
their  predecessors,  with  strivings  after  a  more  polished,  elaborate 
and  artistic  style.  In  forming  their  style  upon' an  admixture  of 
folk-song  and  church-song  they  in  fact  assimilated  neither,  and 
created  a  mongrel  product  without  real  vitality — a  product  that 
left  practically  no  mark  upon  the  subsequent  development  of  the 
art.  The  astonishing  skill  which  they  exhibited  in  adapting 
the  language  of  poetry  to  the  most  complicated  metrical  forms 
deserted  them  when  they  touched  the  question  of  musical  form 
and  of  melody.  Indeed  their  music,  except  in  rare  instances, 
was  an  adorxunent  which  the  poetry  could  have  dispensed  with, 
and  may  be  regarded  in  the  main  simply  as  a  concession  to  the 
immemorial  ctistom  of  treating  anusic  and  poetry  as  inseparable 
arts. 

The  real  importance  of  these  courtly  minstrels  in  the  history 
of  song  consists  in  their  having  firmly  established  the  rhyming 
stanza  as  the  vehicle  for  the  expression  of  lyrical  feeling,  for 
with  the  rhyming  stanza  a  corresponding  compact  ^d  sym- 
metrical melodic  form  was  bound  to  come.  It  was,  however,' 
reserved  for  the  popular  instinct,  and  not  for  trouvdre^  and 
minnesingers,  to  develop  this  form  (it  is  probable  too  that  some 
at  least  of  the  stanza  forms  employed  belonged  first  to  popular 
poetry  and  were  afterwards  developed  and  elaborated  by  these 
musicians  of  the  gtcat  houses).  The  scheme  upon  which  the 
lyrical  stanza  was  usually  based  was  one  in  which  two  similar 
parts  (called  by  the  German  Meister singers,  StoUen  or  props, 
and  constituting  the  Aujgesang  or  opening  song)  were  followed 
by  an  independent  third  part,  the  length  of  which  was  not 
prescribed  (called  Abgesang  or  concluding  song).  The 
complete  stanza  was  caUed  Lied  and  was  knit  together  by 
different  schemes  of  rh}rme.  For  the  first  part  the  trouveres 
and  Meistersingers  were  content  with  some  simple  phrase,  often 
borrowed  direct  from  the  folk-song,  repeating  it,  as  wa»  natural,' 
for  the  exactly  similar  second  part:  then  for  the  third  the 
style  was  apt  to  change  towards  the  ecclesiastical  and  to  wander 
aimlessly  on  to  an  unconvincing  condusioix  The  popular  in- 
stinct  was  finer,  for  we  find  in  innumerable  folk-songs,  belonging 
to  the  14th  and  15th  centuries,  that  the  greater  length  of  the 
Abgaang  was  seized  upon  as  an  opportunity,  not  merely  for 
introducing  fresh  material,  after  the  repetition  of  the  phrase 
attached  to  the  luroStoUent  but  also  for  a.return  to  that  phrase, 
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or  fome  reminiscence  or  variation  of  it,  by  way  of  conclusion, 
thus  producing  a  compact  form,  answering  to  the  natural 
requirements  of  the  artistic  sense.  Thus  the  favourite  scheme 
of  the  troubadours,  which  may  be  represented  as  AAB,  had 
developed  in  the  folk-song  into  the  scheme  AABA — ^and  this 
scheme  has  served  for  thousands  of  popular  melodies  throughout 
Europe.  In  some  rare  cases  the  contrasting  portion  might  be 
conceived  as  implying  modulation  into  the  key  of  the  dominant, 
thus  for^hadowing  the  form  of  the  first  movement  in  modem 
sonatas  and  symphonies.*  But  the  present  writer  is  sceptical, 
from  the  evidence  afforded  by  folk-song  melodies  recently 
collected,  of  an  instinct  for  modulation  among  a  peasantry 
unfamiliar  with  harmonic  music.  Be  that  as  it  may,  the  courtly 
minstrels  both  of  France  and  Germany  rendered  a  real  service 
to  music  in  following  the  popular  verdict  in  favour  of  the  major 
scale  or  Ionian  mode,  and  in  so  doing  prepared  the  way  for  modem 
harmony,  which  is  based  upon  a  particular  relationship  of 
contrast  between  the  notes  composing  the  chord  of  the  tonic 
and  those  composing  the  chords  of  the  dominant  and  the  sub- 
dominant — a  relationship  inherent  in  ao  other  scale  of  the 
Gregorian  system  but  the  Ionian.  On  it  the  secret  of  musical 
form  in  the  modem  sense  depends,  for  it  brings  with  it  the  power 
of  modulation  (unknown  to  medieval  times),  i.e.  the  power  of 
treating  the  same  note  as  belonging  to  different  tone  centres 
(G,  for  instance,  as  the  dominant  of  the  scale  of  C,  and  also  as 
the  tonic  of  the  scale  of  G),  and  the  further  power,  by  means  of 
the  chord  of  the  dominant  seventh,  of  proceeding  from  one 
tone  centre  to  another.  As  long  then  as  musicians  held  the 
Ionian  scale  at  arm's  length,  progress  in  the  modem  direction 
was  impossible.  They  did  indeed  arrive  eventually  at  the  goal, 
partly  through  the  practice  of  using  popular  melodies  as  the 
foundation,  or  canto  fermo,  of  masses  and  motets,  and  of  arrang- 
ing the  melodies  themselves  for  choirs  of  voices,  and  also  throu^ 
the  increasing  need,  as  the  art  of  part-writing  became  more 
elaborate  and  better  understood,  of  modifying  the  strict  char- 
acter of  the  modes  by  the  introduction  of  accidentals,  tiU,  as 
Sir  Hubert  Parfy  remarks,  "  after  centuries  of  gradual  and 
cautious  progress  they  ultimately  completed  a  scale  which  they 
had  known  all  along,  but  had  rather  looked  down  upon  as  an 
inferior  specimen  of  its  kind."  The  melodic  instinct,  thus 
developing  consciously  in  the  minds  of  trained  musicians,  and 
unconsciously  in  the  makers  of  folk-songs,  arrived  eventually 
at  the  same  result.  But  the  major  scale  once  firmly  estab- 
lished, the  trained  musician  based  upon  it  a  new  art  of  harmony; 
further,  he  modified  existing  jninor  scales  for  harmonic  purposes, 
leaving  the  old  traditional  scales  as  the  almost  exclusive  posses- 
sion of  the  folk-song  (which  has  cherished  and  preserved  them 
in  their  pristine  integrity  up  to  the  pfiesent  day)  and  working 
out  the  problem  of  Inusical  composition,  and  of  melody  itself, 
on  a  new  foundation.* 

The  fall  of  the  Hohenstaufen  dynasty,  and  the  troublous 
times  that  ensued  in  Europe,  involved  the  removal  of  the 
patronage  to  which  the  higher  kinds  of  minstrelsy  owed  their 
position  and  their  influence.  Song  passed  with  the  close  of 
the  age  of  chivalry  from  the  noble  to  the  burgher  class.  The 
Minnesingers  were  succeeded  by  the  MeisUtsingers,  the  first 
gild  of  whom  is  said  to  have  been  established  in  131 1  by  Heinrich 
von  Meissen  (popiilarly  known  as  Frauenlob)  at  Mainz.  In 
their  hands  song  was  treated  more  in  the  spirit  of  a  trade  than 
an  art,  and  subjected  to  many  absurd  and  pedantic  regulations. 
In  Wagner's  famous  opera  is  given  a  very  accurate  and  faithful 

*  For  examples  see  Bdhme.  Attdeutsckes  Luderbuck,  Nos.  131 
and   I9f. 

■  Modal  folk-song  melodies  are  often  tested  by  their  conformity 
or  othervile  to  the  modes  as  known  from  medieval  composers. 
jThis  is  to  limit  our  conception  of  natural  forces  by  the  use  made  of 
them  by  a  few  men  at  a  particular  epoch  for  special  purposes.  If  a 
mode  can  be  said  to  exist  for  a  purpose,  that  purpose  is  melody:  to 
apply  to  modal  folk-melodies  the  canons  laid  down  by  composers 
with  whom  melody  was  a  quantiU  nigligeabU  is  sheer  perversity. 
Recent  discoveries  in  the  field  of  folk-song  place  us  in  a  far  better 
position  for  understanding  the  true  nature  of  the  modes  than 
medieval  composers:  for  in  the  folk-song  their  free  development  has 
nor  been  hampered  by  restrictions,  which  were  a  necessary  condition 
of  jwlyphonic  work. 


picture  of  their  oethods  and  ideals."  Their  importance  in  the 
history  of  song  consists  not  so  much  in  actual  work  achieved 
as  in  the  enthusiasm  widely  ^>read  through  their  n\eans  in  the 
class  from  which  most  of  the  great  German  composers  were 
eventually  to  spring. 

The  real  interest  for  the  historian  of  song  centres  during  this 
period  not  in  the  attempts  of  minstrels  and  burgher  gilds  to 
improve  upon  the  folk-song,  but  in  the  folk-song  itself.  Those 
who  have  studied  the  large  collection  of  medieval  melodies 
contained  in  BAhme's  AUdetUscka  Uederhtck  for  Germany, 
and  in  Duyse's  Het  oude  Nederlandske  Ued  for  the  Nether- 
lands, will  on  other  grounds  than  those  mentioned  above  be 
ready  to  confirm  this  judgment.  It  is  not  too  much  to  say 
that  they  contain  many  of  the  noblest  melodies  which  the 
world  possesses,  eamest  and  dignified  in  spirit,  broad  of  outline, 
and  knit  together  in  all  their  parts  with  rare  and  unconsciotts 
art,  on  principles  of  stmcture  which  are  carefully  analysed  in 
the  chapter  on  folk-song  in  Sir  Hubert  Parry'sT/K  Art  oj  Music. 
To  the  examples  there  quoted  may  be  added  the  wonderful 
Tagdied  ("  Der  Dag  wil  nict  verborghen  sin"),  Ik  sek  adieu, 
LieUick  kab  sick  gesellet,  Ahschied  ton  Inns^uck  (of  which  both 
Bach  and  Mozart  are  reported  to  have  said  that  they  would 
rather  have  been  the  author  than  of  any  of  their  own  composi- 
tions), apd  "  EntUubet  ist  der  Walde  "  (which,  like  so  many  of 
the  popular  songs  of  the  14th  and  15th  centuries,  was  utilized 
by  the  Reformers  for  one  of  their  finest  hymns). 

A  characteristic  feature  of  many  of  these  songs,  both  German 
and  Dutch,  is  the  melismd,  or  vocal  flourish,  of  the  concluding 
phrase,  derived,  if  German  historians  are  to  be  trusted,  from 
the  vocalization  on  the  last  syllable  of  the  word  Alleluia,  which 
in  the  early  Church  represented  the  congregational  portion  of 
its  services  und  which  afterwards  developed  into  the  sequences, 
so  popular  in  the  middle  ages. 

A  similar  feature  is  not  tmcommon  in  Frendi  melodies  of 
the  same  period  (see  VAmowr  de  nun,  Vrai  Dieu  d*anumr,  and 
ReveiUet-vous,  Piccars,  in  Ckansons  du  xtf  siicle,  by  Gaston 
Paris  and  GevaSrt,  Paris,  1875).  If  the  charming  English 
song  "  The  Nightingale  "  (Medieval  and  Plainsong  Society)  is 
of  popular  origin,  it  may  serve  as  an  indication  that  these 
meUsmata  were  aJso  common  in  England  (cf.  also  *'Ah!  the 
sighs  that  come  from  my  heart,"  which  belongs  to  the  reign  of 
Henry  Vin.). 

It  is  in  the  highest  decree  unfortunate  that  no  collectioas 
were  made  of  English  popular  songs  of  the  middle  ages:  every- 
thing points  to  the  fact  that,  quantities  of  them  existed.  The 
importance  of  song  in  the  social  life  of  every  class  is  attested  by 
all  the  chroniclers  and  poets.  An  age  that  produced  ''^SunMi- 
is  a  cumin  in  "  (1240)  must  have  been  prolific  of  mek>dy.  It  is 
impossible  to  regard  it  as  an  isolated  phenomenon.  The  beauty 
of  songs  by  early  composers,  and  of  others,  which  are  possibly 
of  popular  origin,  met  with  in  the  reigns  of  Heniy  VII.. 
Henry  VIII..  Edward  VI.  and  Elizabeth  (see  Wooldndge's 
edition  of  Chappell's  Popular  Music  of  tke  (Men  Time)  argue  a 
great  and  healthy  activity  in  the  preceding  centuries.  It  is 
sufficient  to  mention  Morley's  "  It  was  a  lover  and  his  lass  ** 
and  "  0  Mistress  mine,"  or  *'  The  Three  Ravens,"  which  though 
it  first  appeared  in  print  in  161 1  is  undoubtedly  a  folk-song 
belonging  to  a  much  earlier  period  (for  versions  still  to  be  heard 
see  Kidson's  TradHional  Times).  The  same  is  probably  true 
of  "  A  poor  soul  sat  sighing  "  and  many  others.  It  is  to  be 
remarked,  however,  that  printed  versions  of  pc^mlar  songs  can 
seldom  be  relied  upon  as  faithfully  representing  their  original 
form,  or  even  the  form  in  which  they  were  sung  at  a  particular 
epoch.  Editors  have  seldotn  resisted  the  temptation  of  tamper- 
ing with  popular  airs,  if  by  so  doing  they  can  render  them  more 
attractive  to  polite  tastes.  Within  recent  years,  however, 
the  collection  and  pubUcation  of  folk-songs  has  been  undertaken 
in  a  different  spirit — and  it  is  possible  in  most  countries  10 
study  the  folk-songs  in  versions  which  have  been  taken  direct 
from  the  lips  of  the  peasantry  and  are  presented  without  editorial 
alterations.  The  question  as  to  the  propriety  of  such  alterations^ 
or  the  Urger  question  of  what  is  suitable  in   the  wny  of 
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fnstmmfintal  accompaniment, 'need  not  be  diacvMbd.^ere  more 
than  to  point  out  that  the  strictly  atientjfic  point  of  view 
— which  seeks'  to  understand  the  folk-song  in  its  native 
simpUctty— should  not  be  mixed  up  with  that  of  the  artist 
who  aims  at  adding  to  the  world's  store  of  beautiful  music. 

It  is  to  be  deplored  that  the  English  composers  of  the  Z5th 
and  x6th  centuries  did  not  follow  the  example  of  Dutch,  German 
and  French  musicians,  who  utilized  popular  melodies  as  the 
foondatjon  or  canto  fermo  of  their  masses  and  motets  (one 
example  only  is  known, "  O  Westron  Wynde  ")  and  also  arrange 
them  in  parts  for  music-loving  drdes  (to  a  Ihnited  extent  this 
appears  to  have  been  done  in  England,  t.g.  the  Freemen's 
Songs  in  Deuteromela).  But  in  England,  as  in  otho*  European 
countries,  survivals  of  medieval  melodies  are  still  to  be  found 
among  the  peasantry  in  quantities  which  vary  according  to 
the  degree  in  which  modem  music  has  penetrated  to  country 
districts.  In  Germany,  for  instance,  where  musical  culture 
has  been  most  widely  spread,  the  medieval  folk-song,  according 
to  Herr  B6hme,  is  no  longer  heard,  it  is  possible,  however,  that 
thb  statement  may  be  contradicted  or  modified,  if  the  same 
systematic  search  for  the  Germanic  folk-song,  which  has  been 
made  recently  in  France,  England  and  elsewhere,  is  undertaken 
before  it  is  too  late.  Melodies  formed  by  composers  under  the 
principles  of  modem  harmonic  music  have  largely  usurped  their 
jdacc.* 

The  folk-song  is  eventually  killed -by  the  products  of  the 
musical,  manufactories  of  the  town.  The  peasantry  provided 
•with  songs  from  outside  is  relieved  from  the  necessity  of  pro- 
viding for  its  own  needs,  or  of  cherishing  with  the  love  of  earlier 
times  its  own  traditional  inheritance.  It  is  trae  that  for  many 
centuries  numbers  of  composed  songs  have  foimd  their  way  into 
the  popular  repertory  and  have  there  undergone  in  many  in- 
stances transformations  which  serve  as  a  complete  disguise  to  their 
real  origin:  but  in  general  a  fine  ear  can  detect  these  intruders. 
Fcr  even  when  they  have  suffered  change  or  transformation 
in  passing  through  a  new  environment  the  stamp  of  an  individual 
or  a  period  remains,  whereas  the  folk-song  of  tradition  is  the 
work  not  of  one  age,  but  of  many,  not  of  the  individual,  but  the 
collective  mind.  For  songs  made  by  uncultivated  persons, 
find  passed  on  to  others  without  the  aid  of  writing  or  of  printing, 
soon  lose  in  the  course  of  oral  transmission  even  such  traces 
of  individual  authorship  as  they  may  once  have  possessed. 
Moreover  the  makers  of  folk-songs  are  concerned  with  nothing 
so  little  as  the  assertion  of  their  own  individuality.  They 
know  that  it  is  the  most  familiar  that  is  the  most  acceptable. 
Novelty  has  no  charms  for  themselves  or  their  audiences. 
Instinct  as  well  as  policy  keep  them  to  recognized  types  and 
formulae;  and  the  innumerable  variations  which  these  undergo 
from  age  to  age  are  probably  far  more  frequently  due  to 
lapses  of  memory  than  to  capacity  for  invention.  Major  tunes 
inadvotently  sung  in  minor  modes,  or  vice  versa,  or  the  accidental 
application  of  a  time  to  verses,  for  which  it  was  not  originally 
intended,  give  rise  in  many  cases  to  practically  new  melodies. 
Though  an  author  might  be  nam^,  if  it  were  possible  to  know 
the  history  of  a  folk-melody,  for  each  change  that  it  has  assumed 
in  the  course  of  its  history,  it  is  dear  that  authorship  of  this 
kind  is  not  what  we  mean  when  we  na^e  Dibdln  as  the  author 
o(  "  Tom  Bowling."  The  theory  that  the  folk-song  is  but  the 
degenerate  offspring  of  a  cultivated  ancestry,  that  the  peasantry 
have,  in  fact,  taken  their  music  from  a  superior  dass,  and  trans- 
formed it  to  suit  their  own  tastes  and  idioms,  has  been  and  is 
sdll  held  apparently  by  many  (see  Closson,  Chansons  populaires 
bdgesr  ^sid  Combarieu,  La  Musique,  p.  Z14).  This  is  tanta- 
mount to  the  assumption  that  the  presence  among  songs  of  the 

'  The  error  must  be  guarded  against  of  supponng  that  mdodiet, 
beard  to-day  amone  the  peasantry,  which  suggest  medieval  times, 
are  necesianly  meoieval  m  origin.  It  has  been  ah'eadv  indicated 
that  dorian,  aeolian  and  mixolydian  modes  (to  name  those  which 
are  most  prevalent)  are  natural  modes,  not  church  modes;  they  are 
still  employed  by  folk-sineen  in  many  parts  of  Europe.  A  melody 
in  the  modem  major  scale  is  just  as  luble  at  the  present  day  to 
submit  to  transfonnation  into  tne  mixolydian  or  some  other  mode,  as 
melodies  in  other  modes  are  liable  to  become  major. 


peaaantry'of  beautiful  melodies  involve  pre-existing  musical 
dvilization,  and  that  the  popular  instinct  is  incapable,  without 
cultivation,  of  creating  melodies  that  are  artistically  beautiful. 
It  would  be  difficult  to  support  this  assumption  in  the  case  cf 
the  German  and  Dutch  medieval  songs,  to  which  reference  has 
been  made;  the  cases  that  could  be  dted,  in  which  well-known 
airs  of  the  town  have  passed  to  the  country  and  suffered  trans- 
formation, are  insuffident  data  for  establishing  a  general  rule 
as  to  the  origin  of  folk-songs.  Indeed,  the  very  fact  of  such 
transformation  tends  to  prove  the  existence  of  a  strictly  popuhir 
music,  into  whose  idiom  the  town  music  is  transform^.  To 
deny  that  uncultivated  peasants  can  create  melody  is  to  forget' 
that  the  languages  even  of  savages  have  their  grammar  and 
syntax,  as  well  as  qualities  that  are  rhythmical  and  musical, 
and  that  even  among  dvilized  people  those  same  qualities 
existed  long  before  th^  were  analysed  and  tabulated  by 
grammarians,  and  further  devdoped  by  trained  literary  men. 
The  case  of  mdody  is  strictly  analogous  to  that  of  languages. 
As  every  country  has  its  own  store  of  folk-songs  in  which 
national  diaracteristics  find  expression  through  idioms  which 
differentiate  its  songs  from  those  of  other  countries,  it  would  be 
arbitrary  to  gdect  the  songs  of  one  country  rather  Uian  those  of 
another  for  separate  discussion. 

-  The  history  of  the  art-song  has  now  to  be  considered,  of 
solo  song,  that  is,  with  instrumental  accompaniment  as  an 
essential  part.  Songs  for  two  or  more  voices  with' 
or  without  accompaniment,  though  they  properly  J^HUta^fr 
bdong  to  the  subject  of  this  article,  are  passed  over, 
for  they  but  exhibit  the  tendendes  manifested  in  solo  song  when 
applied  to  more  complicated  forms.  Operatic  songs  and  arias 
are  likewise  omitted  (except  in  the  early  Italian  period),  as 
belonging  to  a  branch  of  music" which  requires  separate  treat- 
ment  (see  Asia;  Opera).  Instrumental  song  arose  during  the 
i6th  century,  a  time  in  which  composers,  released  by  the  spirit 
of  the  Renaissance  from  the  exdusive  service  of  the  Church, 
were  already  becoming  active  in  secular  directions.  The 
madrigal  was  the  favourite  form  of  composition  and  was  rapidly 
approaching  its  period  of  maturity:  it  was  now  to  be  superseded 
as  the  popular  diversion  of  cultivated  sodety  by  solo  song. 
The  habit  had  already  sprang  up  of  supplying  voices  that  might 
be  missing  in  a  madrigal  by  instraments:  if  all  the  voices  but 
one  were  absent,  the  effect  of  a  solo  with  instrumental  accompani- 
ment was  realized.  A  still  nearer  approach  to  solo  song  was 
made  when  singers,  sdecting  one  part  of  a  madrigal  for  the 
voice,  themsdves  playied  the  rest  on  lute  or  ckitanone.  In  such 
performances  the  voice  part  was- likely  to  recdve  most  attention 
—even  in  madrigal-singing  it  was  not  unknown  for  the  soprano 
to  embroider  her  part  with  gruppeUi  and  ornamental  passages 
(see  Kiesewetter's  SckicksaU  u.  BeschaJfenktU  dts  Weltiicken 
Gesonges,  p.  72,  for  an  example  of  a  simple  part  as  embellished 
by  the  well-known  Signora  Vittoria  Ardiild) — and  the  accom- 
paniment to  undergo  processes  of  simplification,  thus  preparing 
the  way  for  mdodies,  simple  or  ornate,  with  unobtrasive  accom- 
paniments, and  perhaps  also  contributing  to  the  invention  of 
that  dedajnatory  or  redtative  style,  attributed  to  Cavalicri, 
Peri  and  Caccini,  the  founders  Of  oratorio  and  opera.  Such 
mdodies  are  found  in  Cacdni's  famous  Nucve  Musichef  published 
in  Venice  in  1601  ("  Feri  Selvaggi "  may  serve  as  a  beautiful 
specimen  of  simple  melody;  "  Cor  mio  "  is  typical  of  the  ornate 
style,  "  Dehl  dove  son  fuggite  "  of  the  declamatory:  the  last 
two  are  quoted  in  Kiesewetter,  Gtschichte  und  Bcschafenkeit 
des  WelUichen  Gesonges ^  p.  73).  Cacdnl  daimed  in  the  preface 
to  that  work  to  be  the  first  to  invent  songs  "for a  single  voice 
to  the  accompaniment  of  a  simple  instrament."  It  is  trae  that 
his  friends  in  Rome  (his  native  dty),  at  whose  houses  these 
new  compositions  were  performed,  assured  him  that  they  had 
never  heud  the  like  before,  and  that  his  style  exhibited  possibil- 
ities for  the  expression  of  feeling,  that  were  exduded,  when  the 
voice  sang  merely  one  part  in  a  contrapuntal  work.  But,  about 
thirty  years  before  Caccini,  lutenists  in  France  had  antidpated 
his  innovations,  and  <tomposed  solo  songs,  with  lute  accompani- 
ments, in  which  is  evidenced  the  struggle,  not  always  successful. 
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to  break  away  from,  polyphonic  traditions.  Le  Roy's^trf  de 
CouTf  published  in  1571,  may  be  cited  in  proof  of  this  statement. 
Of  these  airs  "  Je  suis  amour  "  is  somewhat  in  the  declamatory 
recitative  style  of  Cacdni's  Nuove  musicke  (see  Sammelbinde, 
Int.  Musik  CeselUckaft,  article  "  Airs  de  Cour  of  Adrien  le  Roy," 
by  Janet  Dodge).  Generally  speaking,  it  may  be  said  of  early 
French  songs  that  they  woe  longer  in  shaking  ofiF  the  influence 
of  the  past  than  the  songs  of  the  Italians,  many  tricks  of  ex- 
pressions, belonging  to  polyphonic  times,  surviving  both  in  voice 
parts  and  accompaniments.  In  the  voice  parts  sometimes 
the  influence  of  popular  song  is  evident,  at  others  they  are  neither 
melodioxis  nor  yet  declamatory,  but  merely  suggest  a  single 
part  in  a  polyphonic  composition,  while  the  accompaniments 
for  the  lute  are  generally  a  mixture  of  chords  used  with  harmonic 
effects,  and  certain  polyphonic  tricks  inherited  from  the  past 
two  centuries.  In  England  two  books  of  "  Ayres,"  for  a  single 
Voice  with  lute  accompaniment,  one  by  Jones,  and  another  by 
Clmpion  and  Rosseter,  were  published  in  x6ox;  Jones  in  his 
preface  .claims  that  Us  songs  were  the  £rst  of  the  kind,  and 
Rosseter  says  that  those  of  Campion  had  been  for  some  time 
V  privately  imparted  to  his  friends."  Both  sets  therefore  seem 
to  be  independent  of  Cacdni's  Nuate  musicke,  the  influent  of 
which  was  not  felt  for  some  years.  In  England  the  break  with 
the  past  was  less  violent  and  sudden  than  in  Italy;  for  the 
established  practice  of  arranging  popular  songs  and  dances 
a»  lute  solos  led  naturally  to,  and  profoundly  influenced,  the 
later  **  ayres  "  with  lute  accompaniment.  As  Dr  Walker  remarks 
{History  of  Music  in  England,  p.  lai,.  Clarendon  Press,  1907), 
^  A  folk-song  of  1500,  a  song  of  Thomas  Campion  and  a  song 
of  Henry  Lawes  are  all  boimd  together  by  a  dear  and  strong 
tie."  In  a  simple  and  unpretentioxis  way  these  first  English 
attempts  at  solo-song  were  singularly  successful.  The  best 
of  them,  such  as  Rosset^s  **  And  would  you  see  my  Mistress' 
face? "  and  Campion's  "  Shall  I  come  if  I  swim?  "  rank  as  master- 
pieces of  thdr  kind.  Both  in  structure  and  in  feeling  they 
exactly  catch  the  essentials  of  the  lyrics  of  the  period.  Their 
^ffin»in««««  and  charm  make  it  easy  to  forgive  an  air  of  artifi- 
ciality, which  was  after  all  ineviuble— if  the  songs  were  to 
represent  the  spirit  of  their  environment.^ 
-  Meanwhile  Italian  composers,  who,  in  spite  of  the  frottole, 
vUlote,  villanelle,  balletti  and  falalas  (arrangements  in  vocal 
parts  of  popular  mdodies  common  in  the  last  half  of  the  x6th 
century)  seem  to  have  been  unaffected  in  the  new  song  movement 
by  popular  influences,  .went  straight  from  the  polyphonic  to 
the  redtative  style,  and  advanced  with  extraordinary  rapidity. 
Mdody  was  quickly  added  to  relieve  the  monotony  of  recitative 
which  must  have  been  acutely  fdt  by  the  hearers  of  the  early 
operas,  and  considerable  advance  in  this  direction  was  made 
by  Cavalli  and  Cesti  (see  Oxford  History  of  Music,  vol.  iii.,  for 
fletails  of  thdr  methods).  Monteverde,  though  a  greater  genius 
than  either  of  them,  did  not  succeed  in  forcing  the  daring  qualities 
of  his  own  conceptions  on  others.  The  famous  lament  of  Ariadne 
was  the  expression  of  an  individual  genius  casting  all  rules  aside 
for  the  sake  of  poignant  emotional  effect  rather  .than  the  begin- 
ning of  a  new  epoch  in  song.  Carissimi  and  Rossi  in  oratorio 
and  cantata  (a  word  which  then  merdy  described  a  piece  that 
was  sung,  as  sonata  a  piece  that  was  played,  and  consisted 
generally  of  alternate  redtative  and  aria)  brought  the  organiza- 
tion of  melody  to  a  'high  degree  of  elaboration,  far  beyond 
anything  attempted  by  Cavalli  and  Cesti.  In  their  hands  the 
declamatory  methods  of  Monteverde  were  made  subordinate  to 
larger  purposes  of  design.   A  broad  and  general  characterization 

*  John  Dowland,  the  diief  of  English  lutenlsts.  published  hu  first 
book  of  sonn  and  ayres  in  (our  pans  in  1597,  **  So  made  that  all  the 
parts  together  or  etlker  of  them  severally  may  be  sung  to  the  lute, 
orpherion  or  viol  da  gamba."  Though  not  strictly  speaking  solo- 
songs  they  are  too  important  not  to  be  mentioned.  Three  other 
booKs  followed  in  1600. 1603  and  1613,  in  the  second  of  which  appears 
the  famous  "  Flow  my  tears  "  (Lachrymae)  for  two  voices,  but  al- 
most equally  effective  as  a  solo,  and  ooubtlcss  often  used  as  such. 
It  is  published  in  vol.  vit.  of  Euterpe  (Breitkopf  &  Hartel,  London), 
which  also  contains  a'  valuable  monograph  on  English  lutenists  and 
lute  music  by  Miss  Janet  Dodge.  Dowland's  few  solo-eongs  are 
nnifflportantj 


of  emotional  situations  wtt  more  natural  to  them  and  to  itA 
successors  than  a  treatment  in  which  points  are  emphasized  in 
detail.  It  was  moreover  inevitable  in  these  early  deveiopments 
of  musical  style,  in  whidi  mdody  had  to  play  the  leading  part, 
that  such  sacrifices  as  were  necessary  in  balancing  the  rival 
claims  of  expression  and  form  shotild  be  in  favour  of  the  latter 
rather  than  the  former.  But  the  formal  perfection  of  mdody 
was  not  the  only  problem  whidi  'i7th-century  Italian  composexs 
had  to  face.  The  whole  question  of  instrumental  accompani- 
ment had  to  \>t  worked  but;  the  nature  and  capadties  of  in- 
stniments,  induding  the  voice  itself,  had  to  be  explored;  the 
reconciliation  of  the  new  art  of  hannony  with  the  old  art  of 
counterpoint  to  be  effected.  It  speaks  volumes  for  the  innate 
musical  sense  and  technical  skill  of  the  early  Italian  composers 
that  the  initial  stage  of  tentative  effort  passed  so  quickly,  and 
that  at  the  dose  of  the  1 7th  century  we  are  cdnsdous  of  breathing 
an  atmo^here 'Hot  of  experimental  work,  but  of  mature  art. 
Alessandio  Scarlatti  (1659-1725)  sums  up  the  period  for  Italy. 
That  much  of  his  work  is  dry,  a  mere  exhibition  of  consummate 
technical  skill  without  inspiration,  is  not  surprising  when  the 
quantity  of  it  i?  realized^  and  also  the  unfavourable  conditions 
under  which  operatic  composers  had  to  work,  but  the  best  of 
it  is  singularly  noble  ia  conception  and  perfea  in  Resign.  The 
same  is  true  of  the  best  work  of  Legrenzi,  Stradella,  Caldarai, 
Leonardo  Leo,  Durante,  work  which  was  of  incalculable  im- 
portance >  for  the  development  of  musical,  and  particularly  of 
vocal,  art,  and  which  will  always,  for  minds  attuned  to  its  atmo- 
sphere of  classical  intdlectuidity,  severity  and  self-restraint, 
possess  an  abiding  charm:  but  comparatively  few  specimens 
have  retained  the  affections  of  the  world  at  large.  Caxissimi's 
"  Vittoria,"  ScarlatU's  "  0  Cessate  "  and  "  Le  Vlolette  "  Si€ 
the  most  notable  exceptions  ("  Pieti  Signore  "  is  not  induded, 
as  no  one  now  attributes  it  to  Stradella).  _ 

The  almost  imiversal  preference  of  the  Italians  In  the  17th' 
and  xSth  centuries  for  the  aria  in  da  capo  form  invdvcd  sexioos 
sacrifices  on  the  dramatic  and  emotional  side:  for  althou^ 
this  form  was  but  an  elaboration  of  the  folk-song  type,  ABA, 
yet  it  involved,  as  the  folk-song  type  did  not,  ike  repetition 
note  merely  of  the  mdody  of  the  opening  part,  but  of  the  words 
attached  to  it.  It  is  this  double  repetition  which  from  the  point 
of  view  of  dramatic  sincerity  forms  so  disturbing  an  dement. 
But  composers,  as  has  been  remarked,  were  too  much  occupied 
with  exploriiig  the  formal  possibilities  of  mdody  to  establish  a 
really  intimate  connexion  between  music  and  text  (Monteverde 
being  a  notable  exception),  a  detailed  interpretation  of  which 
lay  outside  their  scheme  of  song.  Elaboration  of  mdody  soon 
came  to  involve  much  repetition  of  words,  and  this  was  not 
fdt  as  an  absurdity  so  long  as  the  music  was  broadly  in  accord 
with  the  atmosphere  or  situation  required.  A  few  lines  of 
poetry  were  thought  suffident  for  a  fully  developed  aria.  Ex- 
ceptions are  however  to  be  fotmd  in  what  is  kiM>wn  as  the 
recitativo  arioso— iA  which  remarkably  fine  specimens  appear 
in  some  of  Scarlatti's  cantatas — and  in  occasional  son^  in 
slighter  form  than  the  tyrannous  da  capo  aria,  such  as  Caldara*s 
"  Come  raggio  di  sol  " — ^which  foreshadows  with  its  dignified  and 
expressive  harmonies  the  Schubertian  treatment  of  song. 

Before  Scarlatti's  death  in  1725  symptoms  of  decMne  had 
appeared.  He  was  himself  often  compelled  to  sacrifice  his' finer 
instincts  to  the  popular  demand  for  mere  vocal  display.  A 
race  of  singers,  who  were  virtuosi  rather  than  artists,  dominated 
the  taste  of  the  public,- and  forced  composers  to  furnish  oppor- 
timities  in  each  r6Ie  for  a  full  display  of  their  powers.  An  opera 
was  expected  to  provide  for  each  favourite  five  kinds  of  aria! 
{aria  cantabUe,  aria  di  portamento,  aria  di  meso  carattere,  aria 
parlante  and  aria  d*  agilitd).  It  was  not  long  before  easio*  and 
more  obvious  types  of  melody,  expressing  easier  and  more  obvious 
feelings,  became  the  fashion.  The  varied  forms  of  accompani- 
ment, in  which  a  good  contrapuntal  bass  had  been  a  conspicuous 
feature,  were  wasted  upon  a  public  which  came  to  hear  vocalists, 
not  music;  and  stereotyped  figures,  of  the  kind  which  second- 
rate  art  after  the  first  half  of  the  x8th  century  has  made  oxJy  too 
familiar,  look  the  place  of  sound  contrapuntal  workmanship. 


SONG 


407 


till  tbe  Italian  school,  which  had  stood  as  a  modd  for  the  frorld, 
became  identified  with  all  that  was  trivial,  insipid,  conventional, 
mdodxamatic.  Not  that  the  Italian  tendency  in  the  dixection 
of  mexe  tunefulness  was  in  itself  either  unhealthy  or  unworthy. 
It  was  indeed  a  necessary  reaction  from  the  severe  earlier  style) 
as  soon  as  that  style  b^an  to  lose  its  earnestness  and  sincerity, 
and  to  pass  into  cold  and  calculating  formalism.  But  the  spirit 
ot  shallowness  and  frivolity  which  accompanied  the  reaction 
involved  the  transference  of  musical  supremacy  from  Italy  to 
Germany,  tbe  only  country,  which,  while  accepting  what  was 
necessary  to  it  of  Italian  influences,  steadily  remained  true 
to  its  own  ideals. 

Before  speaking  of  German  song,  it  is  necessary  to  glance  at 
whatwasbdngdoneoutsideof Italyinthe  xjth century.  Reference 
has  already  been  made  to  the  French  as  pioneers  in  establishing 
•olo  song  to  lute  accompaniment,  which  here,  as.  in  Italy,  origi- 
nated in  adaptations  of  polyphonic  compositions.  But  in 
France  from  the  first  the  main  influence  was  derived  from  popular 
sources,  the  native  folk-song  and  the  vaudeville,  the  ditties  of 
country  and  of  town.  In  both  that  union  of  grace,  simplicity 
and  charm,  characteristic  of  the  French  nation,  tended  to 
produce  an  art  of  dainty  unpretentious  attractiveness,  in  strong 
contrast  to  the  serious  and  elaborate  Italian  work.  It  preserved 
these  characteristics  in  spite  of  the  artificial  atmosphoe  of  the 
French  court,  in  which  it  mainly  flourished  up  to  the  time  of  the 
Revolution,  in  spite  too  of  the  somewhat  different  influences 
which  might  have  been  expected  to  affect  it,  derived  from 
opera,  the  mania  for  which  did  not,  as  in  Italy,  kill  the  smaller 
brandi  of  vocal  music  Brunettes,  musettes,  minuets,  vaude- 
villes, bergerettes,  pastonrelles,  as  the  airs  (U  cow  were  styled 
according  to  the  nature  of  the  poetrv  to  which  they  were  atuched, 
may  be  found  in  Weckerlin's  Eckos  du  temps  passt^  but  the 
reader  must  beware  of  judging  the  real  character  of  thesesongs 
from  that  which  they  assume  under  the  hands  of  the  modem 
arranger. 

With  tbe  latter  part  of  the  z8th  century  came  in  the  languid 
and  sentimental  romance,  in  which  the  weaker  phases  of  Italian 
melody  are  fdt  as  an  enervating  influence.  The  romance  became 
after  the  Revolution  the  most  popular  form  of  polite  song,  lead- 
ing by  degrees  to  that  purely  melodious  type  of  whidi  Gounod 
may  be  considered  the  best  representative,  and  which  other 
composers,  such  as  Godard,  Massenet,  Widor,  have  been  for* 
the  most  part  content  to  follow  and  develop,  leaving  to  more 
adventurous  spirits  the  ezdtement  of  exploring  less  obviously 
accessible  regions. 

In  England,  as  in  France  and  Italy,  the  begiiming  of  the 
X7th  century  brought  into  existence  solo  song.  Its  beginnings 
have  already  been  alluded  to  in  speaking  of  the  songs  of  Rosseter, 
Jones,  Campion  and  Dowland.  The  work  of  H.  Lawes,  and  his^ 
contemporaries,  Wiliam  Lawes,  Coleman  and  Wilson,  was 
equally  unpretentious  and  simple.  A  gem  here  and  there, 
such  as  "  Gather  ye  Rosebuds  "  (W.  Lawes),  is  the  student's 
reward  for  a  mass  of  uninspired,  though  not  ungraceful,  work 
in  which  is  to  be  noted  an  attempt  to  come  to  closer  quarters 
with  poetry,  by  "  following  as  closely  as  they  could  tbe  rh)rth- 
mical  outlines  of  non-musical  speech:  they  listened  to  their 
poet  friends  redting  their  own  verses  and  then  tried  to  produce 
artificially  exact  imitations  in  musical  notes  "  (Ernest ""Walker, 
History  of  Music  in  EngjUuid,  p.  130),  producing  what  was  neither 
good  melody  nor  good  declamation.  Such  tentative  work, 
in  spite' of  Milton's  sonnet  to  H.  Lawes,  could  only  have  a 
passing  vogue,  especially  with  a  Purcell  so  near  at  hand  to  show 
the  world  the  difference  between  talent  and  genius,  between 
amateurish  effort  and  the  realized  conceptions  of  a  master  of 
his  craft.  Songs  like  "  Let  the  dreadful  Engines  "  and  "  Mad 
Bess  of  Bedlam  "  reach  a  level  of  dramatic  intensity  and  de- 
clamatory power,  which  is  npt  surpassed  by  the  best  work  of 
contemporary  Italian  composers.  "I  attempt  from  love's 
sickness  to  fly  "  is  so  familiar  in  its  quiet  beauty  that  we  are 
apt  to  forget  that  melodies  so  perfectly  proportioned  were  quite 
new  to  English  art  (though  Dr  Blow's  "  The  Self -banished  " 
deserves  ft^y  to  stand  with  it  side  by  side).    Monteverde's 


"Lament  of  Ariadne"  has  already  been  alluded  to.  It  is 
interesting  to  contrast  its  emotional  force,  obtained  l^  daring 
defiance  of  rule,  with  the  equally  intense,  but  more  sublime 
pathos  of  Purcell's  "  Lament  of  Dido,"  in  which  song  a  ground 
bass  is  used  throughout.  The  "  Elegy  on  the  death  of  Mr  John 
Playford  "  (quoted  in  full  by  Dr  Walker,  p.  176  of  his  history) 
exhibits  the  same  feature  and  the  same  mastery  of  treatment. 
The  "Morning  Hymn"  is. scarcely  less  remarkable,  and  nas 
likewise  a  ground  bass.  Purcell  died  in  1695;  Bach  and  Handd 
were  then  but  ten  ytan  dd,  and  Scarlatti  had  still  thirty  years 
to  live— facta  of  which  the  significance  may  be  left  to  speak 
for  itself. 

It  is  among  the  ironies  of  musical  history  that  so  great  4 
beginning  was  not  followed  up.  There  are  echoes  of  Purcell 
in  the  generation  that  succeeded  him,  in  Croft,  Greene,  Boyce 
and  Ame:  but  they  quickly  died  away.  The  genius  of  Handd 
first  and  of  Mendelssohn  later  seem  to  have  prevented  English- 
men from  thinking  musically  for  themsdve&  At  least  this  is 
the  orthodox  explanation:  but  it  should  be  borne  in  mind  that 
a  list  of  En^ish  composers,  who  have  been  willing  to  sacrifice 
ease  and  prosperity  to  a  life  of  devotion  to  artistic  ideals,  would 
be  exceedingly  difScult  to  draw  up  and  would  certainly  not 
indude  many  of  the  best-known  names.  From  the  death  of 
Purcell  to  the  Victorian  era  there  is  no  consistent  development 
of  artistic  song  that  is  worth  recording  in  detail.  The  only 
songs  that  have  survived  are  of  the  faidodious  order;  of  these 
Ame  contributes  several  that  are  still  acceptable  for  an  air  of 
freshness  and  gracdulness  which  marks  them  as  his  own. 
"  Where  the  Bee  sucks  "  and  "  Blow,  blow,  thou  Winter  Wind  " 
are  typical  of  his  style  at  its  best,  as  "  The  Soldier  tired  of 
War's  Alarms  "  is  typical  of  it  at  its  worst.  Song  writers  that 
foUowed  him.  Shield,  Hook,  Dibdin,  Storace,  Horn,  Linley  (the 
elder)  and  Bishop,  were  aU  prolific  melodists,  who  have  each 
Idt  a  certain  number  of  popular  songs  by  which  their  names 
are  remembered,  and  which  are  still  pleasant  enough  to  bo 
heard  occasionally;  but  there  is  no  attempt  to  advance  in  any 
new  direction,  no  hint  that  song  could  have  any  other  mission 
than  to  gratify  the  public  taste  for  tuneful  melodies  allied  to 
whatever  poetry — pastoral,  bacchanalian,  patriotic  or  senti- 
mental— ^lay -readiest  to  hand. 

The  musical  genius  of  Germany,  which  has  created  for  the 
world  the  highest  forms  as  yet  known  of  symphony,  oratorio 
and  opera,  is  not  less  remarkable  as  the  originator 
of  the  Lied — the  term  by  which  are  most  easily 
conveyed  the  modem  conceptions  of  ideal  song. 
.Germany  is  moreover  the  only  country  in  which  in  orderly  and 
progressive  development  the  .art  of  song  may  be  traced  from 
the  simple  medieval  Voikslied  to  the  elaborate  productions  of 
Schubert,  Schumann  and  Brahms.  If  Germany  is  united  to 
tbe  rest  of  Europe  in  her  debt  to  Italy,  still  her  final  conceptions 
of  song  belong  to  herself  alone.  And  these  conceptions  have 
more  profoundly  influenced  the  rest  of  Europe  than  any  Italian 
conception  ever  influenced  Germany.  When  the  rest  of  Europe 
was  content  with  the  vapid  outpourings  of  Italian  and  pseudo- 
Italian  puerilities,  an  acute  observer  could  have  read  the  signs  in 
Germany,  from  which  the  advent  of  a  Schubert  might  have  been 
foretold.  The  student  therefore  is  more  profitably  employed 
in  studying  the  phases  of  song-devdopment  in  Germany  than 
in  any  other  country.  German  ideals  and  (yerman  methods  of 
technique  have  permeated  the  best  modem  song-work  of  coun- 
tries differing  as  widely  in  idiom  as  Russia,  Norway,  France  and 
England. 

It  is  not  necessary  to  dwell,  except  in  very  general  terms, 
upon  German  song  of  the  X7th  century.  There  had  been  no 
development  corresponding  with  that  which  produced  the 
airs  de  cow  of  France  and  the  ayres  of  En^^d.  The  very 
literature  necessary  for  such  development  was  wanting.  Indeed 
German  art  was  too  profoundly  affected  by  the  spirit* which 
produced  the  Reformation  to  devdop  fredy  in  secular  directions. 
Even  in  the  domain  of  the  Voikslied  the  sacred  songs  can  scarcely 
have  been  less  numerous  than  the  secular;  and  at  the  Reforma- 
tion adaptations  of  secular  airs  to  sacred  words  constituted 
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borrowingB  on  a  very  laige  scale.  In  the  17th  century  the  work 
of  the  Italian  monodista  was  bound  eventually  to  stimulate 
German  composers  to  make  songs,  but  their  main  interest  lay 
in  larger,  choral-instrumental  works,  in  which  solo  songs  natur- 
ally appear,  not  in  song  as  an  independent  branch  of  art.  A  good 
general  view  of  such  isolated  songs  as  appeared  can  be  obtained 
from  Reimann's  collections  Das  deutscke  geistiiche  Lded  and 
Das  deutsche  Lied  (Simrock).  In  spite  of  some  stiffness  and 
awkwardness,  these  xyth-century  songs  exhibit  a  loftiness  of 
aim,  a  touchhig  earnestness  and  sincerity,  which  mark  them  off 
as  quite  distinct  from  any  work  done  elsewhere  at  the  same 
time.  On  the  other  hand  there  is  not  that  sure  grasp  of  their 
material,  nor  the  melodic  and  declamatory  power,  which  make 
Purcell  in  England  stand  out  pre-eminently  as  the  greatest  song 
composer  of  the  xjth  century.  The  treatment  of  the  aria  by 
Bach  and  Handel  is  discussed  in  separate  articles  (see  Asia; 
Bach;  Handel),  which  render  unnecessary  any  further  comment 
here.  Nor  need  we  pause  to  consider  the  vastly  inferior  work 
of  lesser  composers  such  as  Telemann,  Marpuxg  and  Agricola, 
most  of  which  is  confined  to  opera,  oratorio  and  cantata.  Our 
concern  is  rather  with  the  smaller  lyrical  forms,  and  to  these 
the  absence  of  suitable  poetry  was  for  long  an  insurmountable 
barrier.  It  was  not  till  the  middle  of  the  x8th  century  that 
the  reform  in  German  poetry  associated  with  the  name  of  Martin 
Opit2  (who  translated  Rinuccini's  text  of  Dafne,  J.  Peri's  first 
opera,  for  Heinrich  Schtttz)  bore  real  fruit. 

At  the  outset  it  is  necessary  to  make  a  broad  distinction 
between  the  more  distinctly  popular  form  of  song,  known  as  the 
VolkstUndickes  Lied,  in  which  the  same  music  served  for  each 
stanza  of  a  poem  (as  in  the  Volkdied  itself,  on  which  the  Volks- 
tUndickes Lied  was  modelled),  and  the  Kunstiiedt  or,  to  adopt 
the  more  descriptive  term,  the  durck-companirtes  Lied^  in  which 
the  music  forms  a  running  commentary  on  a  poem,  without 
respect  to  its  form — or,  if  stanza  form  is  preserved,  varying  the 
music  in  some  stanzas  or  in  all  in  accordance  with  their  poetical 
significance.  Generally  speaking  the  former  aims  at  a  wider 
audience  than  the  Kunstlied,  the  appreciation  of  which,  when  it 
is  worth  appreciating,  involves  some  degree  of  culture  and 
intelligence,  inasmuch  as  it  aims  as  a  rule  at  interpreting  more 
complex  and  difficult  kinds  of  poetry.  In  the  i8th  century  the 
simpler  V<dkstUnUickes  Lied  in  strophic  form  was  most  in  favour, 
and  those  who  care  to  trace  its  history  in  the  hands  of  popular 
composers  like  J.  A.  Hiller,  J.  A.  P.  Schulz,  Reichhardt,  Bergcr 
and  Zelter,  can  easily  do  so  by  consulting  H&rtel's  Liederlexicon 
(Leipzig,  1867)  or  one  of  a  number  of  similar  publications.  Side 
by  side  with  the  outpouring  of  somewhat  obvious  and  senti- 
mental melodiousness,  which  such  volumes  reveal,  it  must  be 
remembered  that  the  attention  of  greater  men  to  instrumental 
composition,  the  growing  power  to  compose  for  keyed  instru- 
ments (which  began  to  replace  the  lute  in  the  middle  of  the  X7th 
century),  and  the  mechanical  improvements,  through  which 
spinet,  clavichord  and  harpsichord  were  advancing  toward  the 
modem  pianoforte,  were  preparing  the  way  for  the  modem 
Lied,  in  which  the  pianoforte  accompaniment  was  to  i^ay  an 
increasingly  important  part.  C.  P.  £.  Bach  (d.  X788)  alone 
of  his  contemporaries  gave  serious  attention  to  lyrical  song, 
selecting  the  best  poetry  he  could  get  hold  of,  and  aspiring  to 
something  beyond  merely  tuneful  melody.  The  real  outburst 
of  song  had  to  wait  for  the  inspiration  which  came  with  Goethe 
and  Schiller. 

It  is  unfortunate  that  Haydn  and  Mozart,  pre-eminently 
endowed  with  every  gift  that  makes  for  perfect  song  except 
that  of  literary  discermnent,  should  have  left  us  so  little  of 
real  value.  There  is  indeed  much  to  admire  in  some  of  Haydn's 
canzonets,  of  which  "  My  Mother  bids  me  bind  my  Hair  "  fully 
deserves  its  continued  popularity,  while  Mozart's  "  Schlafe 
roein  Prinzchen" — if  it  is  Mozart's — and  a  few  others,  like 
these  in  Simple  strophic  form,  are  isolated  treasures  which  we 
could  not  afford  to  lose.  But  in  only  two  songs  by  Mozart, 
"  Abendempfindung  "  and  "  Das  Veilchen,"  is  the  goal,  to  which 
the  art  was  to  advance,  clearly  discerned  and  in  the  latter  case 
perfectly  attained.     Both  are  durckcomponirt,  that  is,  they 


follow  the  words  in  detail;  in  both  the  general  spirit,  as  well  as 
each  isolated  point  of  beauty  in  the  verses,  is  sei^d  and  portrayed 
with  unerring  insight.  "  Abendempfindung  "  is  indeed  seriously 
marred  by  some  carelessness  in  accentuation  (worse  examples 
may  be  seen  in  "  An  Chloe  ")  and  by  aimoying  repetition  of 
words,  due  to  the  development  of  the  melody  into  a  formal  and 
effective  climax.  In  the  process  the  balance  of  the  poem  » 
destroyed,  andthe  atmosphere  of  suffused  wamith  and  tenderness, 
which  pervades  the  rest  of  the  song,  is  almost  lost.  The  lyrical 
mood  passes  into  one  in  which  the  operatic  aria  is  suggested 
on  the  one  hand,  and  on  the  other  the  formality  of  instrumental 
methods  of  developing  melody.  Not  till  Schubert  were  these 
traditions,  fatal  to  the  pure  lyric,  finally  overthrown,  and  the 
conditions  of  trae  union  between  music  and  poetiy  perfectly 
realized.  In  "  Das  Veilchen  "  however,  where  Mozart  touched  a 
poem  that  was  worthy  of  his  genius  and  appealed  to  his  extra- 
ordinarily fine  dramatic  instinct,  he  produced  a  masterpiece — 
rightly  regarded  as  the  first  perfect  specimen  of  the  durck- 
componirtes  Lied.  Every  incident  in  the  flower's  stozy  is 
minutely  followed,  with  a  detailed  pictorial  and  dramatk 
treatment  (involving  several  changes  of  key,,  contrasts  be- 
tween major  and  minor,  variations  of  rhythm  and  mdody, 
declamatory  or*  recitative  passages)  which  was  qiute  new 
to  the  art.  The  accompaniment  too  takes  its  full  share, 
illustrating  each  incident  with  exquisite  fancy,  delicacy  and 
discretion— -and  all  with  no  violence  done  to  the  form  of  the 
poem. 

With  Beethoven  song  was  suddenly  exalted  to  a  place  among 
the  highest  branches  of  composition.    Taken  in  lumd  with  the 
utmost  seriousness  by  the  greatest  musician  of  the  age  and 
associated  by  him  for  the  most  part  with  lyrical  poetry  of  a 
high  order,  it  coiild  at  last  raise  its  head,  and,  freed  from  the 
conventional  formalities  of  the  salon,  look  a  larger  worid  con» 
fidently  in  the  face.   It  cannot,  however,  be  admitted  that  Beet- 
hoven, in  spite  of  several  noble  songs,  was  an  ideal  song  com- 
poser.    His  genius  moved  more  easily  in  the  field  of  abstracL 
music.    The  forms  of  poetry  were  to  him  rather  a  hindrance 
than  a  help.    His  tendency  is  to  press  into  his  melodies  more 
meaning  than  the  words  will  bear.    The  very  qualities  in  fact 
which  make  his  instrumental  melodies  so  inspiring  tell  against 
his  songs.     Though  his  stronger  critical  instinct  kept  him  as  a 
rule  from  the  false  accentuation  which  marred  some  of  the  work 
of  Haydn  and  Mozart,  yet,  like  them,  he  often  failed  to  escape 
from  the  instrumentalbt's  point  of  view,  especially  in  the  larger 
song-fomis.     The  concluding  melody  of  "  Busselied "  would 
be  equally  effective  played  as  a  violin  solo:  the  same  mi^t  be 
said  of  the  final  movements  of "  Adelaide  "  and  of  the  otherwise 
noble  cycle    "An  die  ferae  Geliebte" — ^movements  in  which 
the  woxds  have  to  adapt  themselves  as  well  as  they  can  to  the 
exigencies  of  thematic  development,  and  to  submit  to  several 
displacements  and  tiresome  repetitions.    In  songs  of  a  solemn 
or  deeply  emotional  nature  Beethoven  is  at  his  best,  as  in  that 
cycle,  to  sacred  words  of  Gellert,  of  which  "  Die  Ehre  Gottes 
aus  der  Natur  "  stands  as  a  lasting  monument  of  simi^  but 
expressive  grandeur,  in  "  Trocknet  nicht,"  in  "  Partenza,"    "  In 
questa  tomba,"  in  the  first  of  his  four  settings  of  Goethe's  "  Kur 
wer  die  Sebnsucht  kcnnt,"  and  more  than  all,  in  the  cyde  **  An 
die  feme  Geliebte,"  whidi  represents  a  further  stage  reached  in 
song  on  the  road  marked  out  by  Mozart  in  "  Das  Veilchen."    We 
have  left  behind  the  pretty  artificialities  so  dear  to  the  i8th 
century,  that  play  around  fictitious  shepherds  and  shepherdesses, 
and  entered  the  field  of  deeper  human  feeling  with  the  surrounding 
influences  upon  it  of  nature  and  romance.    The  new  spirit  of 
the  age,  represented  in  German  poetry  by  the  lyrics  of  BGrger, 
Voss,  Claudius  and  Hdlty,  members  of  the  famous  GSttinger 
Hainbund,  and  more  notably  by  those  of  Goethe  and  Schiller, 
communicates  itself  in  Beethoven  to  song,  which  now  assumes 
its  rightfiil  position  of  joint  interpreter.   It  needs  no  deep  study 
of  Beethoven's  songs  to  perceive  that  the  accompaniment  has 
assumed,  especially  in  the  "  Liederkreis, "  an  importance,  im- 
measurably greater  than  in  the  songs  of  any  previous  composer. 
It  begins  to  act  the  part  of  the  chorus  in  Greek  drama  and  to 
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provide  both  a  bftckgzoimd  aiid  .a  CGmmenUzy  to  the  central 
peTsonages. 

The  tentative  and  uninspired  work  of  Zelter,  Rdchardt, 
Schulz  and  othcxs,  when  they  attempted  anything  beyond  a 
tnerdy  tuneful  melody  in  the  strophic  form,  may  be  passed  over, 
but  a  word  is  due  to  J.  R.  Zumsteeg,  because  in  spite  of  the 
sometimes  childish  simplicity  of  his  work  he  yet,  in  the  kind 
of  use  which  he  nuule  of  modulation  as  a  means  of  lyrical  ex- 
pression, anticipated,  more  than  any  other  composer  of  songs, 
one  of  the  chief  features  of  the  greatest  song  writer  of  all  ages, 
Franz  Schubert.  Schubert's  "  ErIkOnig "  was  written  a  few 
months  before  Beethoven's  "  Liederkreis,"  "  Gretchen  am  Spinn- 
rade  "  about  a  year  before  the  "  Erlkfinig."  He  was  eighteen 
when  he  composed  the  latter,  in  18x5.  Lyrical  song,  divorced 
from  all  hindering  elements  and  associations,  whether  of  sahn 
or  theatre,  was  here  at  the  threshold  of 'his  short  career  in  almost 
full  maturity  and  plenitude  of  power.  It  is  sufl&dently  remariL- 
able  that  a  lad  with  so  little  education  should  have  composed 
such  music:  it  is  more  astonishing  still  that  he  should  have 
penetrated  with  such  unerring  insight  into  the  innermost  secrets 
of  the  best  poetry.  Two  of  the  necessary  qualifications  for  a, 
great  song  composer  were  thus  at  last  united.  Schubert  pos- 
sessed the  thiid — a  knowledge  of  the  human  voice,  psirtly 
intuitive,  partly  the  result  of  his  experience  as  a  chorister  boy. 
The  beauty  of  his  melodies  is  scarcely  more  striking  than  the 
gratefulness  of  their  purely  vocal  qualities.  The  technique  of 
singing  had  indeed  been  imderstood  for  nearly  two  centuries; 
but  Schubert  was  the  first  to  divine  fully  its  emotional  range,  and 
to  dissociate  it  in  lyrical  work  from  all  traditions  of  the  schools. 
From  the  beginning  to  the  end  of  his  career  he  never  penned  a 
note  or  a  phrase  because  it  was  vocally  effective.  What  he 
wrote  for  the  voice  to  sing  was  there  because  for  him  the  poetry 
could  not  have  it  otherwise.  This  was  inherent  in  his  method 
of  working,  in  whidi  he  relied  implicitly  upon  his  musical  in- 
qriration  for  a  req>onse,  usually  instantaneous,  to  the  inordinate 
receptivity  of  his  mind  to  the  impressions  of  poetry.  To  read 
through  a  poem  was  for  him  not  only  to  seize  its  innermost 
t'gn^V*'V*,  and  every  salient  point  of  language  or  of  form, 
but  also  to  visualize  the  scheme  by  which  both  the  whdle  and 
the  parts  could  be  translated  and  ^orified  through  the  medium 
of  music.  As  the  singer  Vogl,  the  first  of  his  profession  to 
appreciate  him,  remarked,  "  He  composed  in  a  state  of  chtf' 
toyoMu"  Hence  the  impossibility  of  summarizing  in  a  short 
space  the  innovations  he  introduced,  for  new  poems  invariably 
suggested  new  types  of  song.  His  settings  of  Goethe's  lyrics 
(that  is,  the  best  of  them)  differ  as  essentially  from  his  settings 
to  those  of  W.  MQller  in  the  cycles  "Die  SchSne  MttUerin"  and 
"  Die  Winterreise,"  as  these  again  from  his  settings  of  Heine. 
Hardly  a  single  development  in  subsequent  phases  of  the  art 
(except  those  which  eliminate  the  melodious  element)  is  not 
foreshadowed  in  one  or  other  of  his  six  hundred  (and  more) 
songs.  Brahms,  perhaps  the  greatest  of  his  successors,  said 
that  there  was  something  to  be  learned  from  every  one  of  Schu- 
bert's songs.  He  was  as  perfectly  at  home  in  the  durckcompo- 
nirUs  Lied  as  in  the  simple  strophic  type  or  the  purely  de- 
clamatory ("  Der  Wegweiser,"  "  Nfthe  des  Gcliebten,"  "  Der 
Doppelginger  "  may  serve  as  familiar  but  supreme  examples 
of  each).  Certun  features  may  be  selected  for  emphasis,  first, 
bis  use  of  modulation  as  a  means  of  emotional  expression.  "  Du 
liebst  mich  nicht "  traverses  in  two  pages  more  keys  than  would 
serve  most  composers  for  a  whole  symphony,  whilst  the  discords 
on  the  words  "  Die  Sonne  vermissen  "  and  "  Was  bltth'n  die 
Nardssen"  gave  a  piercingly  thrilling  effect,  which  is  quite 
modem.  The  modulations  in  "  Wehmuth  "  illustrate  the  subtle 
atmo^>heric  effects  which  he  loved  to  produce  by  sudden  contrasts 
between  major  and  minor  harmonies.  More  familiar  instances 
occur  in  "  Gute  Nacht,"  "  Die  Rose,"  "  Rosamunde."  Secondly, 
his  inexhaustible  fertility  in  devising  forms  of  accompaniment, 
which  serve  to  illustrate  the  pictoriaJ  or  emotional  background 
of  a  poem;  we  have  the  galloping  horses  (and  the  horn)  in  "Die 
Post,"  the  spinning  wheel  in  "  Gretchen,"  murmuring  brooks 
la  many  songs  from  "  Die  Schdne  MUllerin  "  and  in  "  Liebesbot- 


schaft,"  the  indication  of  an  emotiona]  mood  in  "  Die  Stadt  " 
or  "Litanei."  Occasionally,  it  is  true,  the  persistence  of  a 
particular  figure  and  rhythm  induces  monotony,  as  in  "  Ave, 
Marial"  or  "  Normans  Gesang,"  but  generally  Schubert  has 
plenty  of  means  at  his  command  to  prevent  it,  such  as  the 
presence  of  an  appropriate  subsidiary  figure  makhig  its  appear- 
ance at  intervals,  as  in  "  Halt,"  "  Der  Einsame,"  or  some 
enchanting  ritomello,  by  which  a  phrase  of  the  vocal  melody  is 
echoed  in  the  accompaniment,  as  in  "  Liebesbotschaft,"  "  An 
Sylvia,"  "  Stindchen  "  and  "  Fischerweise."  Thirdly,  the  sud- 
den entrance  of  declamatory  passages,  as  in  "  Der  Neugier'ge," 
"  Am  Feierabend,"  hi  "  Gretchen,"  at  the  famous  "  Ach  sein 
Kuss,"  and  in  "Erlkfinig"  at  "Mein  Vatcr,  mein  Vater." 
Fourthly,  the  realistic  touches  by  which  suggestions  in  a  poem 
are  incorporated  into  the  accompaniment,  such  as  the  cock 
crowing  in  "  Fdihlingstraum,"  the  convent  bell  in  "  Die  Junge 
Norme,"  the  nightin^Ie's  song  in  "  Ganymed  "  or  the  falling 
tears  in  *'  Ihr  Bild."  Finally  should  be  noted  the  extreme  rarity 
of  any  slips  in  the  matter  of  the  just  accentuation  of  syllables, 
and  this  is  especially  remarkable  in  a  song  writer  who  relies 
BO  much  upon  pure  melody  as  Schubert,  for  to  preserve  a  per- 
fect melodic  outline  which  shall  do  not  the  least  violence  to  a 
poet's  text,  presents  far  more  difficult  problems  than  the  de- 
clamatory style.  Yet  Schubert  is  as  successful  in  "Liebes- 
botschaft "  as  in  '*  Prometheus."  Purists  may  be  disturbed  by 
the  repetitions  of  words  involved  in  the  magnificent  "  Dithy- 
rambe  " — ^but  Schubert  cannot  be  expected  to  betray  a  sensi- 
tiveness which  is  reaUy  post-Wagnerian.  Nor  is  it  just  to  a 
composer  of  over  600  songs  to  fasten  for  critical  purposes  on 
those  which  do  not  represent  him  at  his  best.  His  best  level 
is  so  often  attained  as  to  make  attacks  on  points  which  be  has 
missed—as  in  some  of  the  songs  from  Wilhelm  Meistci^-some- 
what  beside  the  mark.  It  is  usually  the  work  of  enthusiasts 
who  wish  to  exalt  others  at  Schubert's  expense.  For  further 
details  the  reader  is  ref^red  to  the  brilliant  essay  on  Song  with 
which  Mr  Hadow  concludes  voL  v.  of  the  Oxford  History  of 
Music,  It  must  suffice  here  to  point  out  in  a  general  way  that 
in  wideness  of  scope  and  aim,  in  intensity  of  expression  Schubert 
produced  the  same  transformation  in  the  lyrical  field  that 
Beethoven  had  produced  in  the  larger  forms  of  sonata,  string 
quartet  and  symphony.  Beethoven's  work  was  necessary  before 
Schubert  could  arise,  but  Schubert's  conceptions  and  methods 
were  the  fruit  of  his  own  genius.  Of  his  contemporaries  Loewe 
deserves  mention  for  his  singular  success  in  overcoming  the 
difficulties  involved  in  setting  long  ballads  to  music.  To 
preserve  homogeneity  in  a  form  in  which  simple  narration 
presents  perpetually  shifting  changes  of  action,  of  picture,  of 
mood,  is  a  problem  which  Schubert  himself  only  once  trium- 
phantly solved.  Weber  contributed  nothing  to  song,  except 
in  his  operas,  of  permanent  value,  beyond  a  few  strophic  songs 
of  a  popular  nature.  He  disqualified  himself  for  higher  work 
by  that  singular  preference  for  vapid  and  trivial  verse  which 
so  often  led  Haydn  and  Mozart  astray.  Mendelssohn's  literary 
tastes  took  him  to  the  best  poetry,  ^ut  he  made  butiittle  attempt 
as  a  rule,  to  penetrate  beyond  its  superficial  and  obvious  import. 
His  own  lovable  personidity  is  far  more  clearly  revealed  in  his 
songs  than  the  spirit  of  his  poets.  Differences  of  literary  style 
affected  the  style  of  his  music  perhaps  less  than  that  of  any  other 
distinguished  composer.  He  attained  his  highest  level  hi  "  Auf 
FlUgeln  des  Gesanges,"  the  first  of  the  two  songs  to  Zuleika,  and 
Naditlied.  It  is  noteworthy  that  there  is  no  trace  of  Schubert's 
influence.  Had  Schubert  not  lived,  Mendelssohn's  songs  would 
have  been  just  the  same.  Hence  in  spite  of  graceful  and  flowing 
melodies,  elegant  but  simple  in  form,  and  instinct  with  that 
polished  taste  and  charm  of  marmer  which  endeared  both  him- 
self and  his  works  to  his  own  generation,  his  songs  have  exercised 
no  permanent  influence  upon  the  art.  Their  immediate  in- 
fluence, it  is  true,  was  enormous:  it  is  felt  occasionally  in 
Schumann,  only  too  often  in  Robert  Franz,  and  a  host  of  lesser 
composers  in  many  countries  besides  his  own,  such  as  Gade, 
Lindblad,  Stemdak  Bennett,  and  others  who  need  not  be 
specified. 
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Of  far  greater  importance  is  the  work  of  Robert  Schumann, 
whose  polyphonic  methods  of  technique  and  peculiarly  epigram- 
matic style  enabled  him  to  treat  complex  phases  of  thought 
and  feeling  which  had  hardly  become  prominent  in  Schubert's 
time  with  quite  extraordinary  success.  Both  by  temperament 
and  by  choice  he  is  idoitified  with  the  so-called  romantic  move- 
ment, a  movement  in  which  both  poetry  and  music  have  tended 
more  and  more  to  become  rather  a  personal  revelation  than 
**  a  criticism  of  life;"  Thus  with  Schubert  the  note  of  univer- 
sality, the  abiding  mark  of  the  classical  composers,  is  strongCT 
than  the  impress  of  his  own  personality.  With  Schumann  the 
reverse  is  the  case.  If  the  romantic  movement  gave  a  new 
impetus  of  vast  importance  both  to  mu^c  and  literature,  yet 
it  had  its  weaker  side  in  extremes  of  sensibility,  which  were 
not  always  equivalent  to  strength  of^  feeling.  Menddssohn'a 
songs  admittedly  err  on  the  side  of  pure  sfntimentality — 
Schumann,  with  Liszt,  Jensen  and  Franx,  frequently  betrays 
the  same  weakness,  but  his  best  work,  his  settings  to  Heine 
(espedaUy  the  DichUrlUhe),  the  Ekkendorf  "  Liederkreis," 
Chamisso's  "  FrauenUebe  u.  Leben  "  (with  some  reservations), 
besides  a  fair  number  of  other  songs,  such  as  "  Widmung," 
"  Der  Nussbaum,"  "  Ihre  Stimme,"  and  his  one  completely 
successful  ballad, "  Die  beiden  Grenadiere,"  are  strong  in  feeling 
and  full  of  poetic  and  imaginary  qualities  of  the  very  highest 
order.  The  new  poetry  called  for  new  methods  of  treatment. 
These  Schumann,  instinctively  an  experimenter,  provided, 
first,  by  a  closer  attention  to  the  minutiae  of  declamation  than 
had  hitherto  been  attempted — ^and  herein  syncopation  and 
suspension  furnished  possibilities  unsuspected  even  by  Schubert 
— secondly  by  increasing  the  r61e  of  the  pianoforte  accompani- 
ment— ^and  in  this  he  was  helped  on  the  one  hand  by  novel 
methods  of  technique,  of  which  himself  and  Chopin  were  the 
chief  originators,  and  on  the  other  by  his  loving  study  of  Bach, 
which  imparted  a  polyphonic  treatment,  quite  new  to  song. 
In  nearly  all  Schubert's  songs,  and  in  quite  all  of  Mendelssohn's, 
the  melody  allotted  to  the  voice  maintained  its  position  of 
supremacy.  In  Schumann  it  not  infrequently  becomes  the 
secondary  factor,  the  main  r61e  of  lyric  interpreter  passing  to 
the  accompaniment,  as  in  "  £s  ist  ein  Flflten  u.  Geigen  "  or 
"  Rflselein."  He  also  gave  quite  a  new  prominence  to  the 
opening  and  closing  instrumental  symphonies,  which  become 
in  his  hands  no  merely  formal  introduction  or  conclusion  but 
an  integral  part  of  the  whole  conception  and  fabric  of  the  Lied, 
This  may  be  illustrated  by  many  numbers  of  the  Dichttrliebe, 
but  most  remarkable  is  the  final  page,  in  which  the  pianoforte, 
after  the  voice  has  stopped,  sums  up  the  whole  tenour  of  the 
cycle.  This  feature  has  been  seized  upon  by  many  subsequent 
composers,  but  by  few  with  Schumann's  rare  insight  and  judg- 
ment. In  Franz,  for  instance,  the  concluding  symphony  is 
often  introduced  without  necessity,  and  becomes  a  mere  imtating 
mannerism.  In  Brahms  however  it  is  developed,  both  at  th« 
opening  and  close  of  many  songs,  to  an  importance  and  preg- 
nancy of  meaning  which  no  other  composer  has  attained. 

A  third  point  in  Schumann's^  method  is  his  fondness  for  short 
interrupted  phrases  (often  repeated  at  different  levels)  in  place 
of  the  developed  Schubertian  melodies;  it  is  alluded  to  here 
because  of  the  great  extension  of  the  practice  by  later  composers, 
too  often,  as  in  the  case  of  Franz,  without  Schumann's  tact. 
pn  many  grounds,  then,  Schumann  may  be  regarded  as  having 
widely  extended  the  conception  of  the  Lied\  his  example  has 
encouraged  later  composers  to  regard  no  lyric  poetry  as  too 
subtle  for  musical  treatment.  Unfortunately  in  presenting  com- 
plexity of  mood  Schumann  was  not  invariably  careful  to  pre- 
serve struaural  solidity.  Many  later  composers  have  followed 
the  occasional  looseness  of  design  which  is  his  fault,  without 
approaching  the  beauty  of  spirit,  in  which  he  stands  alone. 

A  bold  experimenter  in  song  was  Franz  Liszt,  whose  wayward 
genius,  with  its  irrepressible  bent  towards  the  theatricid  and 
melodramatic,  was  never  at  home  within  the  limits  of  a  ^ort 
lyric.  It  is  true  that  there  is  sincerity  of  feeling,  if  not  of  the 
deepest  kind,  in  "  Es  muss  ein  Wunderbares  sein  "  and  "  Cber 
alien  Gipfeln  ";  but  concentrated  emotion,  which  involves  for 


its  expression  highly  organized  form,  was  afien  to  Liszt's  genhts^ 
which  is  more  truly  represented  in  songs  like  "  Die  Lordei," 
"  Kennst  du  das  Luid,"  "  Am  Rhein  " — in  which  are  presented 
a  series  of  pictures  loosely  connected,  giving  the  impression 
of  dever  extemporizations  on  paper.  It  is  not  suffidcntly 
recognized  that  such  work  is  far  easier  to  produce  than  a 
successful  atrophic  song,  even  of  the  simplest  kind,  because  th« 
composer  ignores  the  fact  that  a  formal  lyric  implies  formal 
music,  and  that  the  most  formal  poetzy  is  often  the  most  emo- 
tionaL  Critics,  who  measure  the  advance  of  song  by  the  increase 
in  number  of  those  that  are  durchannponsrt,  and  the  decreasing 
output  of  those  which  have  the  same  music  to  each  stanza, 
are  in  danger  of  forgetting  the  best  qualities  both  of  music  and 
of  poetry.  Formless  music  never  interpreted  a  finely  formed 
poem,  and  unless  the  durchcomponirUs  Lied  has  more  form 
instead  of  less  than  the  strophic  song,  it  is  artisticaUy  valudess. 
The  popularity  therefore  of  "  Die  Loreld  "  is  not  so  much  a 
tribute  to  Liszt's  genius  as  an  example  of  the  extent  to  which 
gifted  singtts  and  undisceming  critics  can  mislead  the  public. 
Mere  scene  painting,  however  vivid,  however  atmospheric — and 
these  qualities  may  be  conceded  to  Liszt  and  to  others  who  have 
followed  his  example — takes  its  place  upon  the  lower  planes 
of  arL 

The  admiration  expressed  by  Liszt  and  Wagner  for  the  songs  of 
Robert  Franz,  and  the  cordial  wdcome  extended  by  Schumann 
to  those  which  first  made  their  appearance,  have  led  to  an 
undue  estimate  of  thdr  importance  in  many  quarters.  They 
are  characterized  by  extreme  ddicacy  both  of  feding  and  of 
workmanship,  but  the  ingenuity  of  his  counterpoint,  which  he 
owed  to  his  intimate  knowledge  of  Bach- and  Handel,  cannot 
conceal  the  frequent  poverty  of  inspiration  in  his  mdodic  phrases 
nor  the  absence  of  genuine  constructive  power.  To  build  a 
song  upon  one  or  two  phrases  repeated  at  different  levds  and 
coloureid  by  changing  harmonies  to  suit  the  requirements  of  the 
poetic  text  (as  in  "  Flir  Musik  "  and  "  Du  bist  dend  ")  is  a 
dangerous  substitute  for  :the  power  to  formulate  large  and  ex- 
pressive melodies.  But  it  is  the  method  which  Franz  Instinc- 
tively preferred  and  daborated  with  skill.  His  songs  are 
mostly  very  short  and  in  the  strophic  form,  some  alteration 
being  nearly  always  reserved  to  give  point  to  the  bst  verse. 
His  tricks  of  style  and  procedure  so  quickly  become  familiar 
as  to  exhaust  the  patience  even  of  the  most  sympathetic  student. 
But  the  sincerity  of  his  aims,  the  ideah'stic  and  supersensitive 
purity  of  his  mind  (which  banished  as  far  as  possible  even  the 
dramatic  dement  from  his  lyrics),  its  receptiveness  to  the 
beauties  of  nature  and  all  that  is  chaste,  tender  and  refined  in 
human  character  render  his  songs  an  important  contribution 
to  our  knowledge  of  the  intimate  side  of  German  feding,  ami 
compensate  in  some  degree  for  the  lack  of  the  laxger  qualities 
of  style  and  imagination.  All  his  best  qualities  are  represented 
in  the  beautiful  setting  of  Lenau's  "  Stilie  Sicherheit."  Those 
who  care  to  study  his  limitations  may  compare  his  settings  ci 
Heine's  lyrics  with  the  masterpieces  of  Schumann  in  the  same 
field,  or  the  dulness  of  his  "  Verborgenhdt  "  (M5rike)  with  the 
romantic  fervour  imparted  to  that  poem  by  the  later  genius 
of  Hugo  Wolf. 

A  higher  value  than  is  usually  conceded  attaches  to  the  songs 
of  Peter  Cornelius,  a  friend  of  Liszt  and  Wagner,  but  a  follower 
of  ndther.  Bdore  he  came  under  their  influence  he  had  under- 
gone a  severe  course  of  contrapuntal  training,  so  that  his  work, 
though  essentially  modem  in  spirit,  has  that  stability  of  structure 
which  makes  for  permanence.  He  was,  moreover,  an  accom- 
plished linguist,  a  brilliant  essayist,  and  a  poet,  lliat  perfect 
fusion  between  poetry  and  music,  which  since  Schubert  has 
increasingly  been  the  ideal  of  German  song,  is  realized  in  an 
exceptional  manner  when,  with  Cornelius  as  with  Wagner, 
librettist  and  musidan  are  one  person.  More  exquisite  declazna* 
tion  is  hardly  to  be  found  in  the  whole  range  of  song  than 
in  the  subtly  imaginative  "Auftrag,"  whilst  for  nobility  of 
feeling,  apart  from  technical  excellencies  of  the  highest  order,  the 
"  Weihnachtslieder,"  the  "  Brautlieder  "  and  much  of  the  sacred 
cyde  "  Vater  Unser,"  are  hardly  surpassed  even  by  Schumann 
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at  his  best,  and  point  to  Corndius  as  one  of  the  most  beautiful 
asd  original  spirits  of  the  19th  century. 

In  the  song-work  of  the  xgth  century,  though  Schubert 
remains  the  rock  upon  which  it  has  been  built,  Schumann 
represents  the  most  directly  inspiring  influence,  even  when,  as  in 
the  case  of  Adolph  Jensen  (whose  spontaneously  melodious  and 
graceful,  if  not  very  deep,  songs  deserve  mention),  there  are 
importations  from  such  widely  divergent  sources  as  those  of 
Mendelssohn  and  Wagner. 

The  application  of  the  principles  of  Wagnerian  music-drama 
to  lyrical  work,  allied,  as  was  natural,  with  the  exaggerations 
and  unconventionalities  of  Liszt  and  Berlioz,  was  sooner  or 
later  bound  to  come,  bound  also  for  a  time  to  issue  in  confusion; 
to  rescue  song  from  which  was  the  work  of  two  men  of  genius, 
who,  though  approaching  the  task  from  standpoints  removed 
by  the  whole  distance  of  pole  to  pole,  may  be  considered  as 
pladng  the  crown  of  final  achievement  upon  the  aspirations  of 
x^th-century  song — ^Hugo  Wolf  and  Johannes  Brahms. 

Wolf  exhibits  an  entirely  unconventional  and  original  style. 
He  is  as  untroubled  by  tradition  as  Schubert,  whom  he  resembles 
not  often,  as  in  "  Fussreise,"  and  "  Der  G&rtner,"  in  pure 
melodiousness,  but  in  the  intensity  of  his  power  to  penetrate 
%o  the  very  heart  of  poetry.  To  him  may  also  be  most  fitly 
applied  the  epithet  clairvoyant.  He  is  the  first  who  published 
songs  for  voice  and  pianoforte,  not  songs-  with  pianoforte 
accompaniment,  thus  finally  asserting  the  identity  of  singer  and 
accompanist  in  true  lyrical  interpretation. 

The  unerring  sagacity  of  Brahms  discerned  that  the  pos- 
sibilities of  song  on  the  lines  set  by  Schubert  were  far  from,  being 
exhausted:  his  practical  mind  preferred  to  develop  those  pos- 
sibilities rather  than  to  seek  after  strange  and  novel  methods, 
conforming  thus  in  song  to  his  practice  in  other  branches  of 
compMitioo.  A  broad  melodic  outline  is  for  him  an  essential 
feature:  equally  essential  is  a  fine  contrapuntal  bass.  In 
form  the  majority  of  his  songs  follow  the  orthodox  ABA  pattern, 
the  central  portion  being  so  organized  as  to  offer,  with  the  least 
possible  introduction  of  new  unrelated  material,  a  heightened 
contrast  with  the  opening  portion  by  means  of  new  treatment 
and  new  tonalities  and  at  the  same  time  to  justify  itself  by 
producing  the  mood  in  which  the  return  to  the  opening  portion 
is  felt  as  a  logical  necessity.  Chromatic  effects  in  Brahms's 
scheme  of  melody  are  rarely  introduced  till  the  middle  section, 
the  opening  being  almost  invariably  diatonic.  It  must  however 
be  admitted  that  Brahms's  formal  perfection  involves  occasion- 
ally an  awkward  handling  of  words,  and  that  in  a  few  instances 
(see  Magdone-licdcr,  Nos.  3  and  6),  they  are  frankly  sacri- 
ficed to  that  formal  development  of  his  material  which  has 
been  criticized  in  the  cases  of  Mozart  and  Beethoven.  No  part 
of  his  songs  deserves  closer  study  than  the  few  bars  of  instru- 
meatal  prelude  and  conclusion,  in  which  is  enshrined  the  very 
essence  of  his  conception  of  a  poem.  It  may  almost  be  said  that, 
since  Schumann  set  the  example,  the  first  and  the  last  word 
has  passed  from  the  voice  to  the  instrument.  Accompanist, 
like  sin|^,  must  understand  poetry  as  well  as  music:  but  with 
no  composer  is  his  responsibility  greater  than  with  Brahms. 
Complete  mastery  in  close  organization  of  form  was  allied  in 
Biahms  not  only  with  the  warmth  and  tenderness  of  romance, 
but  with  the  imagination  and  insight  of  a  profound  thinker. 
Concentration  of  style  and  of  thought  have  nowhere  in  the 
vhole  history  of  song  been  combined  on  a  plane  so  high  as  that 
which  is  reached,  with  all  perfection  of  melodic  and  harmonic 
beauty,  in  "  Schwermuth,"  "  Der  Tod  das  ist  die  kOhle  Nacht," 
"  Mil  vierzig  Jahren,"  "  Am  Kirchhof ,"  "  0  wusst'  ich  doch  den 
Weg  zurfick  "  and  the  "  Vier  ernste  Gesiinge,"  which  closed  the 
list  <rf  his  197  songs.  The  alliance  to  song  of  so  dangerous  a 
companion  as  philosophy,  or  at  any  rate  of  thoughts  which  are 
philosophical  rather  than  lyrical,  proved  no  obstacle  to  Brahms's 
equal  success  in  the  realm  of  romance.  This  side  of  his  genius 
may  be  iDust rated  by  numerous  songs  from  the  Magelone  cycle 
(noubly  "  Wie  froh  und  frisch  "  and  "  Ruhe,  sfiss,  Liebchen  ") 
and  by  others,  of  which  " Liebestreu,"  "Die  Mainacht," 
"  Feldcijisafflkeit/'  "  Wie  rafft'  ich  mich  auf  la  der  Nacht," 


"  Minnelied  **  and  "  Wir  wandeltcn  "  are  a  few  examples  picked 
at  random. 

It  has  already  been  indicated  that  Brahms  was  a  deep  student 
of  Schubert.  If  he  had  not  Schubert's  absolute  spontaneity 
of  melody,  he  restored  it  to  its  Schubertian  place  of  supreme 
importance.  In  spite  of  all  the  tendencies  of  his  'age  he  never 
shirked  that  supreme  test  of  a  composer,  the  power  to  originate 
and  organize  melody:  but  it  is  melody  often  of  a  type  so  severe 
in  its  outline  and  proportions  as  to  repel  those  hearers  who  are 
unable  to  attain  to  his  level  of  thought  and  feeling.  All  mere 
prettmess  and  elegance  are  as  alien  to  his  nature  as  even  the 
slightest  approach  to  sentimental  weakness  on  the  one. hand, 
or  to  realistic  scene-painting  on  the  other,  so  that  for  the  world 
at  large  his  popularity  is  jeopardized  by  an  attitude  which  is 
felt  to  be  uncompromisin^y  tofty  and  severe.  It  has  hardly 
yet  had  time  to  reconcile  itself  to  the  union  of  modem  lyricd 
poetry  with  a  style  whose  elaborate  contrapuntal  texture  differs 
as  much  from  the  delicate  polyphony  of  Schumann  as  that  in 
its  turn  differed  from  the  broad  harmonic  system  of  Schubert. 
But  that  Brahms  was  never  difficult  without  reason,  or  elaborate 
when  he  might  have  been  simple,  appears  plainly  from  the 
preference  he  felt  for  his  slighter  songs  in  the  VMstUmlich 
style  and  form,  rather  than  for  those  which  were  durckcom^ 
ponirt.  He  was  strongly  influenced  by  the  Vcikslieder  of  his 
country,  the  words  of  which  he  loved  to  repeat  to  himself,  as 
they  suggested  ideas  even  for  his  instrumental  compositions. 
His  arrangements  of  Volkdieder  mark  an  epoch  in  that  field 
of  work.' 

In  the  history  of  song  Brahms's  name  is  likely  to  stand  for  the 
closing  of  a  chapter.  It  is  difficult  to  conceive  of  more  com- 
plete  work  on  lines  that  are  essentially  classical.  The  soundest 
traditions  find  in  him  their  justification  and  their  consummation. 
He  has  enshrined  the  best  thought  and  the  noblest  feeling  of 
his  age  in  forms  where  elaboration  and  OMnplexity  of  detail  serve 
essential  purposes  of  interpretation,  and  are  never  used  as  a 
brilliant  artifice  to  conceal  foundations  which  are  insecure. 

It  is  not  proposed  to  discuss  the  work  and  tendencies  of 
contemporary  German  composers— of  whom  Felix  Weingartner 
(b.  .1863),  Max  Reger  (b.  2873)  and  Richard  Strauss  have  at- 
tracted  the  largest  share  of  attention.  The  above  summary 
though  necessarily  incomplete  and  confined  only  to  the  most 
•conspicuous  names,  may  yet  provide  some  points  of  view  from 
which  the  songs  of  other  countries  than  Germany  may  be  re- 
garded,  especially  those  in  which  German  conceptions  and  German 
methods  of  technique  have  been  dominant  factors.  Actual 
settings  of  German  lyrics  figure  largely  in  the  works  of  man; 
non-German  composers,  and  these  it  is  hard  to  judge  except 
by  German  standards.  But,  strongly  as  German  influence  has 
been  felt  in  Russia,  for  instance,  In  Norway  and  in  Finland, 
yet  the  last  half  century  has  seen  the  rise  of  more  distinctly 
national  schools  of  song  in  all  these  countries,  and  to  this  result 
the  cult  of  the  folk-song  has  very  largely  contributed.  Glinka, 
Rimsky-Korsakov,  Borodin,  Balakirev,  C€sar  Cui  (b.  183$), 
and  Moussorgsky' in  Russia,  Nordraak  (1842-1866)  and  Grieg 
in  Norway,  Sibelius  (b.  1865)  in  Finland,  are  conspicuous  names 
in  this  connexion. 

The  Latin  countries  have,  as  is  natural,  been  but  nttle  subject 
to  German  influences;  of  these  France  alone  seems  to' be  working 
her  way  towards  a  solution  of  artistic  problems  mod^rm 
which  has  interest  for  those  who  live  beyond  her  Fnmt 
borders  and  which  bears  emphatically  her  own  hall-  '^*^' 
mark.  The  melodious  style  of  Gounod,  which  has  so  powerfully 
affected  composers  like   Massenet,   Godard  and  'Widor,  has 

'Their  value  may  be  tested  by  comparing  them  with  the  small 
volume  containing  arrangements  1^  R.  Franz,  which  are  sympatheti- 
cally done  but  without  inspiration,  with  those  of  Tappert.  which  are 
rooaels  of  what  such  things  ought  not  to  be,  and  with  the  dull, 
uninviting  work  of  A.  Saran.  Many  of  Reimann's  arrangements, 
however,  deserve  cordial  recognition  as  both  sjrmpathetic  and 
scholarly.  One  fact  emerges  clearly  from  the  study  of  folk-song 
arrangements,  in  Germany  and  elsewticre,  that  success  depends  upon 
qualities  which  are  as  rare  as.  and  are  seldom  dissociated  from,  the 
power  of  original  composition.  Only  a  great  composer  can  be  a  great 
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begun  to  yield  during  the  last  quarter  of  a  century  to  tendencies 
which  correspond  closely  with  those  of  the  impressionist  move- 
ments in  French  literature  and  painting.  The  deeper  side  of 
the  movement,  in  which  a  strong*  element  of  mysticism  plays 
an  important  part,  is  represent^  in  the  best  songs  of  C£sar 
Franck,  Faur6  and  Bruneau,  a  notable  group  of  composers, 
whose  occasional  extravagances  are  atoned  for  by  original 
impressions  of  nature  in  her  more  unusual  moods,  and  by  much 
that  arrests  attention  both  in  thought  and  style.  The  songs  of 
Duparc  (b.  1848)  and  Vincent  d'Indy  likewise  repay  study. 
Nothing  can  be  clearer  than  that  traditional  methods  were 
inadequate,  if  modem  French  poetry  was  to  find  interpretation 
in  the  sister  sphere  of  music;  but  how  far  the  work  of  composers 
such  as  those  named  is  likely  to  be  regarded  as  final,  it  is  pre- 
mature to  ask.  The  world  bad  hardly  had  time  to  feel  at  home 
with  them  before  it  was  called  upon  to  face  what  it  is  difficult 
not  to  regard  as  representing  the  extreme  limits  of  impressionistic 
style  in  Debussy.  We  are  still  too  much  accustomed  to  melody 
and  rhythm,  to  harmonies  that  have  some  intelligible  principle 
in  their  successions,  to  judge  securely  of  music  which  is  neither 
melodious  nor  rhythmiod  nor  in  the  accepted  sense  harmonious. 
We  are  still  too  much  accustomed  to  music  regulated  by  analys- 
able  laws  to  feel  at  ease  with  music  that  seems,  at  any  rate  at 
present,  to  acknowledge  none.  Whether  the  work  of  Debussy 
is  the  beginning  of  a  new  epoch  the  future  alone  can  decide,  but 
it  is  permissible  to  feel  apprehensive  of  an  art  which  is  based 
upon  impressions  rather  than  upon  convictions;  and  the  value 
of  impressions  is  apt  to  be  measured  more  by  the  degree  in  which 
they  are  fugitive,  elusive,  evanescent,  or  merely  peculiar  to  the 
composer's  temperament,  than  by  the  relation  which  they  bear 
to  permanent  elements  in  nature  or  humanity.  Hence  in  the 
modem  school  of  song- writers,  which  finds  its 'culmination  in 
Debussy,  the  quality  of  unselfconsciousness  is  the  one  which 
seems  most  difficult  for  th^m  to  attain.  In  French  art  we  are 
too  often  reminded  how  dose  the  sublime  is  to  the  ridiculous, 
the  dramatic  to  the  theatrical,  pathos  to  bathos,  troth  to  paradox. 
Even  in  the  quieter  pictures  we  are  conscious  of  a  forced  atmo- 
sphere, an  unnatural  calm,  not  the  abiding  peace  of  a  landscape  by 
Corot  or  Millet.  Lastly,  the  opinion  of  Bnmeau  {La  Musique 
fran^ise,  p.  233)  that  prose  will  in  time,  supplant  poetry  in 
.drama  and  song  is,  at  least  to  those  to  whom  form  is  still  an 
essential  element  of  beauty,  a  disquieting  omen  for  the  future. 
The  best  qualities  of  the  French  nation,  its  unaffected  gaiety,  its 
sincerity,  grace,  humour,  pathos,  tendemess,  are  far  more 
touchin^y  and  trothfully  revealed  in  the  simple  melodies  of 
the  country-side — or  in  the  less  pretentious  songs  (of  which 
Bruneau  and  Massenet  have  given  examples,  as  well  as  many 
others)  formed  upon  their  model. 

Limitations  of  space  do  not  form  the  only  reason  for  dealing 
in  a  cursory  manner  with  English  songs  of  the  19th  century. 
A  more  valid  one  is  to  be  found  in  the  absence, 
until  its  two  closing  decades,  of  great  names  to 
which  can  be  attached  the  history  of  any  orderly 
dievelopment,  of  any.  well-conceived  and  definite  ideals. 
The  authors  of  the  very  limited  number  of  good  songs  are  too 
often  the  authors  of  others  in  larger  quantities  which  are  bad, 
and  that  not  in  every  case  owing  to  failure  of  inspiration  but 
to  a  lowering  of  ideals  in  order  to  gratify  the  tastes  of  an  unin- 
telligent public  on  the  one  hand,  and  the  demands  of  exacting 
publishers  on  the  other.  That  a  healthier  art  might  have  arisen 
is  indicated  by  the  -presence  of  such  songs  as  Hatton's  "  To 
Anthea,"  Loder's  unexpectedly  fine  setting  of  "  The  Brooklet  " 
(the  words  of  which  Schubert  had  already  immortalized  in  Its 
original  German  version  as  "  Wohin "),  Sullivan's  fresh  and 
original  settings  of  several  Shakespearian  lyrics,  and  of  Tennyson's 
uninspired  cycle  of  Verses  entitled  "  The  Songs  of  the  Wrens," 
and  Clay's  "  111  sing  thee  songs  of  Araby."  The  name  of 
Stemdale  Bennett  stands  out  as'that  of  a  composer  who  remained 
steadfastly  troe  to  his  ideals.  His  output  was  indeed  a  small 
one,  and  covered  a  somewhat  limited  range  of  style  and  feeling: 
but  the  thought,  like  the  workmanship,  is  always  of  delicate 
mnd  beautiful  quality.     Though  Mendelssohn's  influence  is 


apparent  he  has  a  touch  which  is  all  his  own.  "  To  Chloe  in 
sickness,"  "Forget-me-not,"  "Gentle  Zephyr"  and  "Sing. 
Maiden,  sing,"  have  certainly  not  yet  lost  their  charm.  Stem- 
dale  Bennett  marks  the  beginning  of  higher  ideals  in  En^ish 
song— but  it  is  only  within  the  last  twenty-five  years  that  we 
have  begun  to  see  their  realization,  owing  to  the  training  of 
many  English  musicians  in  German  schools  and  to  the  increasing 
familiarity  of  the  musical  public  with  the  best  German  LUder. 
The  lead  has  been  taken  by  Parry  and  Stanford — composcn 
who  have  published  large  numbers  of  songs  in  great  variety  of 
styles,  and  'with  uniform  seriousness  of  aim  and  treatment. 
Parry's  delightfully  fresh  early  work  is  represented  at  its  best 
in  "  A  Spring  Song,"  "  A  Contrast,"  and  "  Why  docs  azure  deck 
the  skies?"  The  transition  to  a  later  manner  is  marked  by  the 
four  anacreontic  odes;  and  several  small  volumes  of  lyrics 
have  since  made  their  appearance.  If  some  of  these  miss  the 
troe  lyrical  note,  of  which  absolute  spontaneity  is  an  essential 
condition,  yet  a  lofty  level  of  thought  and  workmanship  is 
always  mai^est,  rising  to  highest  inspiration  perhaps  in  "  When 
we  two  parted,"  "  Through  the  ivory  gate,"  and  "  I'm- weaving 
Sweet  Violets."  Stanford  has  essayed  songs  in  many  styles, 
suited  to  poems  drawn  from  many  periods,  but  he  is  most 
himself  and  most  successful  in  Keats's  weird  and  dramatic  ballad 
"  La  Belle  dame  sans  merd,"  in  Browning's  cavalier  songs,  in 
the  cycle  of  sea  songs  (H.  Newbolt)  and  above  all  in  the  Irish 
idyll  (Moira  O'Ndll) — where  in  six  pieces  of  rarest  beauty  the 
composer  has  revealed  different  phases  of  Irish  feeling,  pathos 
and  humour  with  a  poetical  and  imaginative  power  unequalled 
in  British  art.  It  is  hard  to  imagine  a  more  perfect  alliance 
between  poetry  and  music,  from  the  general  concepti<m  of  eadi 
song  down  to  the  minutest  detail  of  declamation,  than  is  found 
here.  As  an  arranger  of  Irish  melodies — of  which  four  volumes 
have  been  published — Stanford  has  also  shown  himself  a  com- 
plete master.  Cowen,  Mackenzie  and  Elgar  have  contributed 
few  songs  worthy  of  reputations  gained  in  larger  forms  of  com- 
position. Of  the  work  done  and  being  done  by  younger  com- 
posera  much  might  be  said.  There  is  activity  in  many  directions; 
a  cyde  of  songs  by  Arthur  Somervell  from  Tennyson's  Mattd 
is  an  artistic  work  of  very  real  value,  beautiful  and  original  as 
music,  and  forming  a  highly  interesting  commentary  upon 
the  poem.  R.  Vaughan  Williams,  in  the  more  difficult  task 
of  setting  six  sonnets  from  Rossetti's  Hous*  of  IaJc  and  in 
three  of  Stevenson's  Songs  of  Travel^  has  dis{^yed  imaginative 
qualities  of  a  remarkable  order.  Not  less  original  is  iht  highly 
finished  and  poetical  work  of  H.  Walford  Davies.  Somewhat 
slighter  in  style  and  thought,  but  instinct  with  true  lyrical 
tendemess  and  charm,  are  the  songs  of  Roger  QuOter,  drawn 
mainly  from  the  Elizabethan  period,  and  the  poems  of  Herrick. 
Various  songs  by  Maude  V.  White,  W.  H.  Hadow,  Hamilton 
Harty,  Harold  Darke,  Ernest  Walker,  Donal4  Tovey,  William 
Wallace  and  othera  give  evidence,  with  the  work  alraMiy  men- 
tioned, of  a  revolution  in  the  treatment  and  conception  ni 
song  in  England,  which  is  full  of  promise  for  the  future.  Its 
fulfilment  however  is  likely  to  depend  upon  a  change  in  the 
prevailing  conditions,  under  which  profesuonal  vocalists  have 
a  financial  interest  in  popularizing  inferior  productions.  Good 
songs,  apart  from  the  initial  difficulty  of  finding  a  puUisher, 
are  thus  penalized  from  the  start,  whilst  the  larger  and  less 
instrocted  portion  of  the  public,  which  forms  its  taste  upon  what 
the  singers  of  the  day  provide,  remains  ignorant  of  predsdy 
those  works  which  are  most  necessary  for  its  enUghtenment. 

BiBLiOGRAPHT. — In  Gfove's  Dictionary  of  Music  and  Musieiaus 
(new  ed.)  Mrs  E.  Woodhouae's  article  on  "  bong  "  (vol.  iv.)  gnnes  a 
practically  exhaustive  bibliograf^y  of  the  whole  subject  01  aoog 
and  folk-song,  country  by  country ;  her  account  is  quite  unique,  and 
indispensable  to  the  student.  Tne  following  list  b maiidY  of  boc4a 
which  the  present  writer  has  found  most  valuable:  ^  Hubert 
Parry,  Art  of  Music  (London,  1897);  Os^rd  History  of  Music 
(1901-1905) .  esp.  vol.  iii. ; "  The  Seventeenth  Century  "  t^  Sir  Hubert 
Pairy,  vol.  iv.;  "  The  Age  of  Bach  and  Handd  "  by  J.  A.  FuUcr- 
MaitUnd.  vol.  v. ; "  The  Viennese  Period  "  by  W.  H.  Hadow.  voL  -vi. ; 
"  The  Romantic  Period "  by  E.  Dannreuther;  Combsrieu.  £« 
Musiaue,  ses  lois  et  son  holutson  (Paris,  1907) ;  Ambros.  Cesckicktt 
der  Musik  (1862-1883) ;  Coucsemaker,  Histoirt  do  Fkarmomo  am  moj^tm 
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Sfg  (1853):  IGeaewetter.  Sekieksalt «.  Btsehaffmheit  des  wdUiekm 
Ceaamfes  (184 1);  ReisBmann,  Das  dnUsck*  Lied  (1861*.  rewritten  as 
CesdudUt  da  dnUscktn  Litdes,  1874);  Schneider,  Das  musHuiisclu 


Lied  (1863) ;  E.  Walker.  History  of  MusU  in  Entjiand  (1907) :  W.  Nagd. 
CestkukU  der  Musik  in  EngUuid  (1894-1897);  C.  J.  Sharp.  EntJish 
FaUhSMgtt  torn*  Qmdusiims  (1907)  *.  J.  TierBot,  Histoinde  la  chanson 


potmlain  on  Franu  (1889) :  Lavoix,  La  Mtuiqnefrantaise  (1891). 

Collections  of  songs  with  valuable  introduction  and  flotes  (those 
marked  with  an  asterisk  have  pianoforte  accompaninients) :  F.  M. 
Boehme.  AUdouischts  Litderbuck  (Breitkopf  ft  HArtel,  1877); 
Gascon  Pkris  and  Cevaert.  Chansons  dn  XV»  sihio  (Paris,  1875): 
f.  Tienot,  Chansons  populaires  des  AtPesfranfaises  (GrenOble,  1903) ; 
De  to  Villenurau^,  Sofcos-Brns,  Chtuuons  top,  do  la  Bretagne 
(Paris.  1867):  'Boargault-Ducoudray,  30  mdodios  pop.  do  la  Basso- 
Brttario  (Paris.  1885);  *Champfleury  and  Weckerlin,  Chansons  pop. 
dos  prooimoos  do  Franu  (Paris,  i860) ;  *Weckeriin,  Echos  dn  temps 
passi  (3  vols..  Paris.  i8§0,  and  *Chansons  pop.  dn  pays  do  Franco 
(a  vols.  Psris,  1903):  *V.  D'Indy,  Chansons  hop.  dn  Vvunis,  op. 
S2  (Psris) ;  Hjalmar  Thuren.  Folhesangen  paa  Faeremo  (Copenhagen. 
190S);  F.  van  Duyae.  H«f  oudo  neiertandsche  Lied  (The  Hague. 


1903-I9<^) :  *E.  Closson.  Chansons  pop.  des  provinces  betfes  (Brussds, 
1905) ;  *Bourgault-Ducoudfay,  jo  melodies  pop.  do  Gnu  et  <fforietU 
(P&ns.  1897) :  Eugenie  LincR.  Peasant  Songs  0/  Great  Rnssia  (St 


Folk-song  Society's  Journals;  *C.  J.  Sharp.  Folh-songs  from  Somerset 

is  vols..  Bamicort  &  Pearce,  Taunton) ;  *}.  A.  Fuller-Maitlvid  and 
«.  E.  Broad  wood.  Connty  Songs  (Novello) ;  *Sharpand  Baring-Gould. 
Songs  ef  the  West  (Methucn) ;  *L.  E.  Broadwood,  English  Traditional 
Song/s  and  CaroU  (BoMey).  (W.  A.  J.  F.) 

The  Sono  of  Bnos 

The  characteristic  modulated  voice  of  birds  is  the  outstanding 
example  of  natural  "  song  "  in  the  animal  world.  The  essential 
requirements  of  a  vocal  organ*,  the  pressure  of  vibratory  mem- 
branes or  chord,  are  found  in  the  bird's  syrinx  (see  Biso), 
but  how  these  membranes  act  in  particular,  and  how  theii 
tension  is  modified  by  the  often  numerous  syringeal  muscles, 
we  do  not  know.  The  voice  of  birds  is  produced  entirely  by  the 
syrinx;  the  larynx  no  doubt  modifies  it,  but  the  tongue  seems 
to  play  no  part  in  it.  The  "  loosening  of  the  tongue  "  by  cutting 
its  freHUMf  in  order  to  assist  a  bird  in  talking  &c.,  is  an  abso- 
lute!/ silly  operation.  The  possession  of  the  most  elaborate 
syrinx  is  not  enough  to  enable  a  bird  to  sing.  In  this  respect 
they  are  like  ourselves:  special  mental  faculties  are  required 
to  control  the  apparatus.  AnatomicaUy  the  raven  has  the 
same  etoborate  syrinx  as  the  thrush  or  the  nightingale,  and  yet 
the  raven  cannot  "  sing  "  although  it  can  modulate  its  voice 
and  can  even  learn  to  talk.  As  a  rule  the  faculty  of  singing 
is  restricted  to  the  males,  although  the  females  possess  the  same 
organs;  moreover,  lurds  vary  individually.  Some  Jcam  to  sing 
marvellously  well,  while  others  remain  tyixM  in  spite  of  the  best 
education.  But  given  all  the  necessary  mental  faculties, 
birds  sing  only  when  they  are  in  such  a  healthy  condition  that 
there  is  a  surplus  of  energy.  This,  of  course,  is  greatest  during 
the  time  of  propagation,  when  much  of  the  surplus  of  the  general 
metabolism  comes  out — to  use  homely  words — in  unwonted 
functions,  such  as  dancing,  posing,  spreading  of  feathers  and 
giving  voice.  Every  one  of  these  muscular  exertions  is  a  spasm, 
releasing  some  energy,  and — again  in  homely  parlance — 
relieving  the  mind.  In  many  cases  these  antics  and  other 
manifestations  become  rhythmical,  and  music  consists  of 
riiythmical  sounds.  Of  cotuse  birds,  like  other  creatures,  are 
to  a  certain  extent  reflex  machines,  and  they  often  sing  because 
they  cannot  help  it,  just  as  male  frogs  continue  to  croak  long 
after  the  pairing  season,  and  not  necessarily  because  they  or 
their  mates  appreciate  those  sounds.  But  birds  stand  mentally 
OD  such  a  high  level  that  we  can  scarcely  doubt  that  in  many 
cases  they  enjoy,  and  therefore  sing  their  song.  Many  a  tame 
bird,  a  canary,  starling,  magpie,  will  repay  its  keeper  with  its 
song,  out  of  season,  for  any  kindness  shown  to  it,  or  for  his 
mere  presence. 

If  we  regard  any  sound  made  by  a  bird  under  the  all-powerful 
influence  of  love  or  lust  as  its  "  song,"  then  probably  every  bird 
is  possessed  of  this  faculty,  but  in  the  ordinary  acceptance  of 
tiie  term  very  few,  besides  the  osdnes,  can  sing,  and  even  this 
fiottp  oontaaiis  many, which,_ like  the  ravens  and  the.cxows, 


are  decidedly  not  songsters.    On  the  other  hand,  it  seems  unfair 
not  to  call  the  charming  series  of  notes  of  the  dove  its  song. 

D.  Barrington  in  a  very  remarkable  paper  ("  Experiments 
and  Observations  on  the  Singing  of  Birds,"  Phil.  Trans.,  1773, 
pp.  349-391)  defines  a  bird's  song  "  to  be  a  succession  of  three 
or  more  different  notes,  which  are  continued  without  interruption 
during  the  same  interval  with  a  musical  bar  of  four  crotchets 
in  an  adagio  movement,  or  whilst  a  pendiilum  swings  four 
seconds."  The  late  A.  Newton  {Ency.  Brit.,  9th  ed.,  iiL  771; 
see  also  Dia.  Birds,  s.9,  "  Song,"  pp.  892-894),  taking  a  much 
wider  view  of  "  song,"  proceeds  as  follows. — 

"  It  seems  impossible  to  draw  any  but  an  arbitrary  line  between 
the  deep  booming  of  the  emeu,  the  harsh  cry  of  the  guillemot 
(which,  when  proceeding  from  a  hundred  or  a  thousand  throats,  - 
strikes  the  distant  ear  in  a  confused  murmur  like  the  roar  of  a 
tumultuous  crowd),  the  plaintive  wail  of  the  plover,  the  melo- 
dious whistle  of  the  wigeon,  '  the  cock's  shrill  clarion,'  the 
scream  of  the  eagle,  the  hoot  of  the  owl,  the  solemn  chime  of 
the  bell -bird,  the  whip-cracking  of  the  manakln,  the  chaffinch's 
joyous  burst,  or  the  hoarse  croak  of  the  raven,  on  the  one  hand, 
and  the  bleating  of  the  snipe  or  the  drumming  of  the  ru£3ed 
grouse,  on  the  other.  Innumerable  are  the  forms  which  such 
utterances,  take.  In  many  birds  the  sounds  are  due  to  a  com- 
bination of  vocal  and  instrumental  powers,  or,  as  in  the  cases 
last  mentioned,  to  the  latter  only.  But,  however  produced — 
and  of  the  machinery  whereby  they  are  accomplished  there  is 
not  room  here  to  speak — all  have  the  same  cause  and  the  same 
effect.  The  former  has  been  already  indicated,  and  the  latter 
is  its  consummation.  Almost  coinstantaneously  with  the  hatch- 
ing of  the  nightingale's  brood  the  song  of  the  sire  is  hushed, 
and  the  notes  to  which  we  have  for  weeks  hearkened  with  rapt 
admiration  are  changed  to  a  guttural  croak,  expressive  of 
alarm  and  anxiety,  inspiring  a  sentiment  of  the  most  opposite 
character.  No  greater  contrast  can  be  imagined,  and  no 
instance  can  be  dted  which  more  completely  points  out  the 
purpose  which  '  song '  fulfils  in  the  economy  of  the  bird,  for 
if  the  nightingale's  nest  at  this  early  time  be  destroyed  or  its 
contents  removed,  the  cock  speedily  recovers  his  voice,  and  bis 
favourite  haunts  again  resoimd  to  his  bewitching  strains.  For 
them  his  mate  is  content  again  to  undergo  the  wearisome  round 
of  nest-building  and  incubation.  But  should  some  days  elapse 
before  disaster  befalls  their  callow  care,  his  constitution  under- 
goes a  change  and  no  second  attempt  to  rear  a  family  is  made. 
It  would  seem  as  though  a  mild  temperature,  and  the  abundance 
of  food  by  which  it  is  generally  accompanied,  prompt  the  phy- 
siological alteration  which  inspires  the  males  of  most  birds 
to  indulge  in  the '  song '  peculiar  to  them.  Thus  after  the  annual 
moult  is  accomplished,  and  this  is  believed  to  be  the  most  critical 
epoch  in  the  life  of  any  bird,  cock  thrushes,  skylarks,  and  others 
begin  to  sing,  not  indeed  with  the  jubilant  voice  of  spring  but 
in  an  uncertain  cadence  which  is  quickly  silenced  by  the  super- 
vention of  cold  weather.  Yet  some  birds  we  have  which, 
except  during  the  season  of  moult,  hard  frost,  and  time  of  snow, 
sing  almost  all  the  year  round.  (X  these  the  redbreast  and  the 
wren  are  familiar  examples,  and  the  chiffchaff  repeats  its  two- 
noted  ay,  almost  to  weariness,  during  the  whole  period  of  its 
residence  in  this  country. 

"Akin  to  the  'song  of  birds,'  and  undoubtedly  proceeding 
from  the  same  cause,  are  the  peculiar  gestuits  which  the  males 
of  many  perform  under  the  influence  of  the  approaching  season 
of  pairing,  but  these  again  are  far  too  numerous  here  to  describe 
with  particularity.  It  must  suffice  to  mention  a  few  cases. 
The  ruff  on  his  hillock  in  a  marsh  holds  a  war-dance.  The 
snipe  and  some  of  his  allies  mount  aloft  and  wildly  execute 
unlooked-for  evolutions  almost  in  the  douds.  The  woodcock 
and  many  of  the  goatsuckers  beat  evening  after  evening  the 
same  aerial  path  with  its  sudden  and  sharp  turnings.  The 
ring-dove  rises  above  the  neighbouring  trees  and  then  with 
motionless  wings  sUdes  down  to  the  leafy  retreat  they  afford. 
The  capercally  and  blackcock,  perched  on  a  commanding 
eminence,  throw  themselves  into  postures  that  defy  the  skill 
of  the  caricaturist— «ther_  species  of  the  grouse-tribe  assume 
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the  Miwigot  iltituda  and  nin  in  diclcs  till  Ibc  tuif  1*  worn 
bare.  The  peacocli  in  pride  iprtids  hia  tniia  »  as  lo  »ho«  bow 
nearly  Akin  are  the  maicaiic  and  the  Ludicmus,  The  bower- 
bird,  not  conieoi  with  its  own  ipJendoui,  biuldi  *Q  ucade, 
decked  with  bright  feathen  and  ihining  iliella,  throufh  and 
around  which  he  paces  with  his  gay  compaiuoiia.  The  larks 
and  pipits  never  deliver  their  song  »  well  u  when  seeking  the 
upper  air.  Rooks  rise  one  after  the  other  to  a  great  height 
■nd,  turning  on  their  back,  wantonly  piedpitate  themselves 
many  yards  towards  the  ground,  while  the  solemn  raven  docs 
not  Kom  a  limOar  fat,  and,  with  the  teaderest  of  croaki,  glides 
supindy  ahingside  or  in  front  of  hi)  male." 

The  lollawifiE  may  be  eiled  ai     ' 
ubitct,  besides  Barringlon's  nain 
Men.  Utt.  Phil.  Sue,  Mancie 
Froriep'i  Iftlant  (iBis).  col-  3<  la 

Hit  ia  limm,  Froricps  Nuliti  m, 

.JV««.«™  (IgSS).  pp.  M-M.  f- 

Ormlk.  (ISSS,  pp.  34»-35' :  '8j6.  /- 

OnnI*.   (iSm),  pp.   +»:4»;  J'  " 

UAndwi.  IS66),  wbcie  the  nolo  (h 

birds  Me  muiically.  eipriMcd;  *- 

Banaii  (iSTII.ii,  1(6-450;  L.  Pi  Lfi, 

1878).  and  iiaJoB  «.  ioi.  am.  1  tt, 

A  Dfitirwaty  if  Biri  lida  (Brio  nc 

ami  ill  ScinaiM  Tadiinf  (CIchh  rid 

Bait  ij  WiU  Birii  aai  Ibir  il  bo 

W.  Warde  Fowler,  A  Ytar  Wtik . 

■ONOHOI.  SoNXHAr,  Sdibu,  &c.,  a  great  negroid  tace  in- 
bstuting  a  large  tract  of  country  on  both  banks  of  the  middle 
Niger.  Tley  formed  a  distinct  slate  from  the  Slh  to  the  i6lh 
century,  being  at  one  period  masters  of  Timbuktu  (4.1.)  and  the 
most  powerful  tutioo  in  the  western  Sudan.  The  origin  ol  this 
people,  who  ate  said  iLill  to  number  some  two  millioDi,  though 
tbeir  national  independence  is  loal,  has  been  a  source  of  much 
dispute,  Heinrich  Barth,  who  has  pven  the  fullest  account  ol 
them,  reckoned  them  as  aborigines  of  the  ^iger  valley ;  but  he  also 
tried  to  connect  them  with  the  EgypLia.ns.  The  people  them- 
selves declare  their  origirial  home  to  have  been  to  the  eastward, 
but  it  seems  unlikely  that  they  or  tbeir  culture  are  to  be  connected 
at  all  with  the  Nile  valley.  According  to  the  roriit  l  Suiati,  a 
iTth  century  history  of  the  Sudan  written  by  Abdenahmjui 
Sadi  dI  Timbuktu,  the  first  king  of  the  Songhoi  was  called 
DiaUiaman  (Aratnc  IKa  win  dfyeum, "  he  is  come  from  Yemen  "), 
and  the  account  given  in  this  Arabic  manuscript  leaves  little 
doubt  that  he  was  an  Arab  adventurer  who,  as  has  been  fre- 
quently the  case,  became  chief  of  a  negro  people  and  ed  them 
westward.  The  Songhoi  emigration  must  have  begun  towards 
the  Diiddle  of  the  7th  century,  for  Jennf.  Iheir  chief  dly.  was 
founded  one  hundred  and  fifty  years  after  the  Hejira  (about 
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progress.     From  a  hundred  to  a  hundred  and  twenty 

oC  wandering  and  those  of  settlement  and  occupation  ii 
Songhoi  countries.  In  the  north  they  have  miicd  with  the 
Ruma  "  Moot*,"  and  in  the  south  with  the  Fula.  The  Songhoi, 
then,  are  probably  Sudanese  negroes  much  miied  with  Berber 
and  even  Arab  blood,  who  settled  among  and  Classed  with  it 
nativea  of  the  Niger  valley,  over  whom  Ihcy  long  ruled. 

In  their  physique  they  bear  out  Ibis  Ihcory.  Although 
often  as  black  as  Ihe  typical  West  African,  their  faces  are  lr( 
<|uently  more  refined  than  those  of  pure  negroes.  The  nose  0 
the  Songhoi  is  straight  and  long,  pointed  rather  than  flat;  th 
lips  are  comparatively  Ihin,  and  in  profile  and  jaw  projectio: 
they  are  easily  distinguishable  from  the  well-known  nigriti 
type.  They  are  IsU,  weQ-made  and  tlira.  In  character,  tM 
they  are  a  contrast  to  Ihe  merry  llghl-beirtednesi  of  the  tm 
negro.  Barth  laya  that  of  all  race*  be  met  in  negroland  the 
were  the  inosc  morose,  unfriendly  and  churlish.  The  Songhc 
language,  which,  owing  to  its  widespread  use,  is,  with  Hausi 
caDed  Kttlam  of  SudaH  ("language  of  the  Sudan")  by  the 
Arabs,  is  nften  kruiwn  as  Kissur-  According  10  Friedrich  MUUer 
it  resembles  in  structure  none  of  the  neighbouring  tongues, 
though  its  vocabulary  shows  Arab  influence.  Keane  tialcs  that 
the  Language  "  hasoot  the  remotest  conneiioa  with  any  foni 


ccb  known  to  have  bctn  at  any  li: 
valliy." 

See  Heinrich  Buth,  Tratdi  ami  Dixi 
Calral  Africa  (1857-1858I;  A.  H.  Keane. 
(Cambridie,  lB«);  Brii  Ponxtr  in  0«tu,  txjd.  I»; 
Tim/mclcc  lit  ItjOniiH  (1B97):  Lady  Lyganl.  i  T, 
dauy  (l90g). 


(1897):  Lady  Lugaid.  A  Tnfial  Drfcm- 


town  of  Germany,  In  the  duchy  of  Saie- 
Meiningen,  ailuated  in  a  narrow  valley  of  the  ThuringiaD  forest, 

|m,byniIN.E,  of  Coburg.    Pop.  (t»a;),  is,ooj,    Itisfamous 

T  its  manufacture  of  toys;  its  other  industries  arc  the  making 
glass  and  porcelain  articles,  electrical  work*  and  breweries. 

he  town  possesses  a  fine  Gotjiic  church,  and  a  hydropathic 

tabHshment. 

■OmnHTHAL,  ADOLP  VOH  (iSj4-iQog),  Austrian  acln, 
was  bom  of  Jewish  parentage  in  Budapest  on  the  tist  of  Decem- 
ber iflJ4.  Though  brought  up  ui  penury  and  apprenticed  to  a 
working  tailor,  he  yet  cultivated  the  histrionic  art,  and  was 
fortunate  in  receiving  the  support  of  a  co-religiomsl,  Ihe  actor 
Bogumil  Dawison,  who  trained  him  tor  the  ilage.  He  made 
his  first  appearance  at  Temesvar  in  iBji,  and  after  engagements 
at  HennamiBtadt  and  Graa  came  in  the  winter  of  1555-1856  to 
KOnigatKrg  in  Prussia,  where  his  first  perfomiance  was  ms 
successful  that  he  was  engaged  by  Heinrich  L^utK  for  the 
Burglhealer  in  Vienna,  making  his  first  appearance  as  Uortimer 
in  Schiller's  Uaria  SiiubI.  Under  LsuIk's  careful  tuition  he 
developed  within  three  yon  into  an  actor  of  the  first  order, 
eicelling  both  in  tragedy  and  comedy;  and  in  1S83,  after  15 
years  of  brifliant  service  at  the  Court  Theatre,  he  was  given  ■ 
patent  of  nobitity.  In  TSS4  he  became  maoager-in-dud  of 
the  theatre:  and  in  li&f-iiSB  acted  as  artistic  adviser.  He 
visited  the  United  States  in  1&S5,  and  again  in  ]S99  and  1903, 
achieving  great  success.  His  chief  parts  were  Nathan  in  Le«sing'a 
f/alhan  itr  Wnit,  Wallenstein,  and  Der  &leisler  von  Fafmyra.  ' 
S0HHCT(Ital.5(m(Ug,dlm.ol5ugiu,Fr.5niiie(}.  TbeaooDet 
in  the  literature  of  modem  Europe  is  a  brief  poetic  form  of 
fourteen  rhymed  verses,  ranged  according  to  prescriptioD- 
Although  in  a  language  like  the  English  it  does  no  doubt  require 
considerable  ingenuity  to  construct  a  aatisfactory  sonnet  of 
octave  and  sestet  running  upon  four  rhymes,  this  ingenuity  is 
only  a  means  to  an  end.  the  end  being  prt^Rrly  that  a  single 

with  thought,  or  too  much  adulterated  with  fancy,  ir  ~ '  ' 


hrhym. 


1  ther 


(on  the  authority  of  Shakespeare  and  Drayton}  in  ttiree  quatnina 
of  aitemate  rhymes  dlnchnl  by  a  couplet,  or,  as  in  the  sonnet  of 
Pelnich,  in  an  octave  of  two  rhymes  and  a  sestet  of  dllici 
two  or  three  thymes— in  each  case  the  pecullsr  pleasure  whicli 
the  ear  derives  from  the  sonnet  as  a  metrical  fanB  ties  in  tlie 
numf>er  and  arrangement  of  the  verses  being  praa-iied,  and 
distinctly  recogniaable  as  being  prescribed.  That  the  impulse 
tn  select  for  the  rendering  ol  single  phases  of  feeling  or  reflection 
a  certain  recognised  form  is  bora  of  a  natural  and  universal 
instinct  is  perhaps  evidenced  by  the  fact  that,  even  when  a 
metrical  arrangement  discloses  no  structural  law  demanding  a 
prescriptive  number  and  amngement  of  verses,  the  poet  wiG 
nevertheless,  in  certain  moods,  choose  to  restrict  himsetf  to  a 
prescribed  number  and  arrangement,  as  in  the  cava  of  the 
Italian  iimncllii,  the  Welsh  Iriban,  and  the  beautiful  rhymeleia 
short  ode  of  Japanese  poetry.  And  perhaps,  if  we  protKd  the 
matter  deeply,  we  should  find  that  the  recognised  prescription 
of  form  gives  a  sense  of  oneness  that  nothing  else  save  the 
refrain  can  give  to  a  poem  which,  Ixing  at  once  too  loog  for  a 
stanza  in  a  aeries  and  too  short  to  have  the  self-sustaining  powB 

to  the  ear  a  sense  of  the  fragmentary  and  the  inchoate.  It  is 
not  then  merely  the  number  of  the  verses,  it  is  also  their  arrange- 
igement  leading  Ihe  eu  to  cipcti 
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a  prescribed  sequence  and  then  satisfying  that  ezpedlation — 
which  entitles  a  form  of  fourteen  verses  to  be  called  a  sonnet. 

Hence  the  so-called  irregular  sonnets  of  S.  T.  Coleridge, 
which  lead  the  ear  of  the  reader  to  expect  the  pleasure  of  a 
IMcscribed  arrangement  when  what  they  have  to  offer  is  a 
pleasnre  of  an  exactly  opposite  kind — the  pleasure  of  an  abs<4ute 
freedom  from  prescribed  arrangement — are  unsatisfactory, 
while  (as  the  present  writer  has  often  pointed  out)  the  same 
poet's  fourteen-line  poem,  "  Work  without  Hope,"  in  which  the 
reader  expects  and  gets  freedom  from  prescription,*  is  entirely 
satisfactory.  This  same  little  poem  of  Coleridge's  also  affords 
an  excellent  illustration  of  another  point  in  connexion  with  the 
sonnet.  If  we  trace  the  history  and  the  development  of  the 
sonnet  £rom  Pier  delle  Vigne  to  D.  G.  Rossetti  we  shall  find 
that  the  poet's  quest  from  the  very  first  has  been  to  write  a 
poem  in  fourteen  verses  so  arranged  that  they  should,  better 
than  any  other  number  and  arrangement  of  verses,  produce  a 
certain  melodic  effect  upon  the  ear,  and  an  effect,  moreover, 
that  should  bear  iteration  and  reiteration  in  other  poems 
similariy  constructed.  Now  if  we  ask  ourselves  whether, 
beautiful  as  is  this  poem,  "  Work  without  Hope,"  taken  as  a 
single  and  original  metri^  arrangement,  we  should  get  out  of 
a  series  of  poems  modelled  line  for  line  upon  it  that  pleasure  of 
iteration  which  we  get  out  of  a  series  of  Petrarchan  sonnets,  we 
shaU  easily  see  why  the  regular  sonnet  of  octave  and  sestet  on 
the  one  hand  and  what  is  called  the  Shakespearean  sonnet  on 
the  other,  have  survived  all  other  competing  forms. 

In  modern  Europe  the  sonnet  has  always  had  a  peculiar 
fascination  for  poets  of  the  first  class — poets,  that  is,  in  whom 
poetic  energy  and  plastic  power  are  equally  combined.  It  would 
seem  that  the  very  fact  that  the  sonnet  b  a  recognized  structure 
suggestive  of  mere  art — suggestive  in  some  measure,  indeed,  of 
what  Schiller  would  call "  sport  "  in  art — has  drawn  some  of  the 
most  paaionate  poets  in  the  world  to  the  sonnet  as  the  medium 
of  their  sincerest  utterances.  Without  being  poldly  artificial,  like 
the  rondeau,  the  scstina,  the  ballade,  the  tillanelle,  &c.,  the  sonnet 
is  3ret  so  artistic  in  structure,  its  form  is  so  universally  known, 
reo^nized,  and  adopted  as  being  artistic,  that  the  too  fervid 
^Msntaneity  and  reality  of  the  poet's  emotion  may  be  in  a<:ertain 
degree  veiled,  and  the  poet  can  whisper,  as  from  behind  a  mask, 
those  deepest  secrets  of  the  heart  which  cotdd  otherwise  only 
find  expression  in  purely  dramatic  forms. 

That  the  sonnet  was  invented,  not  in  Provence,  as  French 
critics  pretend,  but  in  Italy  in  the  X3th  century,  is  pretty  dear, 
but  by  whom  is  still  perhaps  an  open  question.  S.  Waddington 
and  several  other  critics  have  attributed  to  Fra  Guittone  the 
lumour  of  having  invented  the  form.  But  J.  A.  Symonds  has 
reminded  us  that  the  sonnet  beginning  Perd  ch*  amore,  attributed 
to  Pier  delle  Vigne,  secretary  of  state  in  the  Sicilian  court  of 
Frederick,  has  claims  which  no  student  of  early  Italian  poetry 
can  ignore. 

As  regards  English  sonnets,  whether  the  Petrarchan  and  the 
Shake^)earean  are  really  the  best  of  all  possible  forms  we  need 
not  inquire.  But,  inasmuch  as  they  have  become  so  vital  and 
so  dominant  over  other  sonnet  forms  that  whenever  we  begin  to 
read  the  first  verse  of  an  English  sonnet  we  expect  to  find  one 
or  other  of  these  recognized  rhyme-arrangements,  any  departure 
from  these  two  arrangements,  even  though  the  result  be  such  a 
magnificent  poem  as  Shelley's  "  Ozymandias,"  disappoints 
the  expectation,  baffles  the  ear,  and  brings  with  it  that  sense 
of  the  fragmentary  and  the  inchoate  to  which  we  have  before 
alladed.  If,  however,  some  writer  should  arise  with  sufficient 
originality  of  metrical  endowment  and  sufficient  poetic  power 
to  do  what  Keats,  in  a  famous  experiment  of  his,  tried  to  do 
and  faQed — impress  the  public  ear  with  a  new  sonnet  structure, 
impress  the  public  ear  so  powerfully  that  a  new  kind  of  expectance 
is  created  the  moment  the  first  verse  of  a  sonnet  is  recited — then 
there  win  be  three  kinds  of  English  sonnets  instead  of  two. 

With  regard  to  the  Petrarchan  sonnet,  all  critics  are  perhaps 
DOW  agreed  that,  while  the  form  of  the  octave  is  invariable, 
fhf  form  of  the  sestet  is  absolutely  free,  save  that  the  emotions 
should  govern  the  arrangement  of  the  verses.    But  as  regards 


the  division  between  octave  and  sestet,  Mark  Pattiaon  says, 
with  great  boldness,  but  perhaps  with  truth,  that  by  blendkig 
octave  with  sestet  Milton  missed  the  very  object  and  end  of 
the  Petrarchan  scheme.  Another  critic,  however.  Hall  Caine,' 
contends  that  by  making  "  octave  flow  into  sestet  without  break 
of  music  or  thought "  Milton  consciously  or  unconsciously  in- 
vented a  new  form  of  sonnet;  that  is  to  say,  Milton,  in  his  use 
of  the  Petrarchan  octave  and  sestet  for  the  embodiment  of 
intellectual  substance  incapable  of  that  partial  disintegration 
which  Petrarch  himself  always  or  mostly  sought,  invented  s 
species  of  sonnet  which  is  English  in  impetus,  but  Itah'an,  or 
partially  Italian,  in  structure.  Hence  this  critic,  like  William 
Sharp,  divides  all  English  sonnets  into  four  groups:  (x)  sonnets 
of  Shakeqiearean  structtue;  (2)  sonnets  of  octave  and  sestet  of 
Miltonic  structure;  (3)  sonnets  of  contemporary  structure, « .«.  all 
sonnets  on  the  Petrarchan  model  in  which  the  metrical  and 
intellectual  "  wave  of  flow  and  ebb  "  (as  originally  formulated 
by  the  present  writer  in  a  sonnet  on  the  sonnet,  which  has 
appeared  in  most  of  the  recent  anthologies)  is  strictly  observed, 
and  in  which,  while  the  rhyme-arrangement  of  the  octave  is 
invariable,  that  of  the  sestet  is  free;  (4)  sonnets  of  miscellaneous 
structure. 

With  regard  to' what  is  called  the  contemporaiy  form—a 
Petrarchan  arrangement  with  the  sestet  divided  very  sharply 
from  the  octave — ^the  crowning  difiSculty  and  the  crowning 
triumph  of  the  sonnet  writer  has  always  been  to  so  handle  the 
rhythm  of  the  prescribed  structure  as  to  make  it  seem  in  each 
individual  sonnet  the  inevitable  and  natural  rhythm  demanded 
by  the  emotion  which  gives  the  individual  sonnet  birth,  and  this 
can  perhaps  only  be  achieved  when  the  richness  and  apparent 
complexity  of  the  rhyme-arrangement  is  balanced  by  that 
periect  lucidity  and  simplicity  of  syntax  which  is  the  special 
quest  of  the  "  sonnet  of  flow  and  ebb." 

The  wave  theory  has  found  acceptance  with  such  students 
of  the  sonnet  as  Rossetti  and  Mark  Pattison,  J.  A.  Symonds, 
Hall  Caine,  and  William  Sharp.  Symonds,  indeed,  seems  to 
hint  that  the  very  name  given  by  the  Italians  to  the  two  tercets, 
the  volta  or  turn,  indicates  the  metrical  meaning  of  the  form. 
"  The  striking  metaphorical  symbol,"  says  he,  "  drawn  from  the 
observation  of  the  swelling  and  declining  wave  can  even  in  some 
examples  be  applied  to  sonnets  on  the  Shakespearean  model; 
for,  as  a  wave  may  fall  gradually  or  abruptly,  so  the  sonnet  may 
sink  with  stately  volume  or  with  precipitate  subsidence  to  its 
close.  Rossetti  furnishes  incomparable  examples  of  the  former 
and  more  desirable  conclusion;  Sydney  DobcU,  in  'Home  in 
War  Time,'  yields  an  extreme  specimen  of  the  latter." 

And  now  as  to  the  Shakespearean  sOnnet.  Some  very  acute 
critics  have  spoken  as  if  this  form  were  merely  a  lawless  succes- 
sion of  three  quatrains  clinched  by  a  couplet,  and  as  if  the  number 
of  the  quatrains  might  just  as  well  have  been  two  or  four  as  the 
present  prescribed  number  of  three.  If  this  were  so,  it  would 
unquestionably  be  a  serious  impeachment  of  the  Shakespearean 
sonnet,  for,  save  in  the  poetry  of  ingenuity,  no  metric  arrangement 
is  otherwise  than  bad  unless  it  be  the  result  of  a  deep  metrical 
necessity. 

If  the  prescriptive  arrangement  of  three  quatrains  dinched 
by  a  couplet  is  not  a  metrical  necessity,  if  it  is  not  demanded 
in  order  to  prevent  the  couplet  from  losing  its  power,  such  an 
arrangement  is  idle  and  worse  than  idle;  just  as  in  the  case  of 
the  Petrarchan  sonnet,  if  it  can  be  shown  that  the  solid  unity  of 
the  outflowing  wave  can  be  maintiined  as  completely  upon 
three  rhymes  as  upon  two,  then  the  restriction  of  the  octave 
to  two  rhymes  is  simple  pedantry.  But  he  who  would  test  the 
i^etrical  necessity  of  the  arrangement  in  the  Shakespearean 
sonnet  has  only  to  make  the  experiment  of  writing  a  poem  of 
two  quatrains  with  a  couplet,  and  then  another  poem  of  four 
quatrains  with  a  couplet,  in  order  to  see  how  inevitable  is  the 
metrical  necessity  of  the  Shakespearean  number  and  arrange- 
ment for  the  achievement  of  the  metrical  effect  which  Shakespeare, 
Drayton  and  others  sought.  While  in  the  poem  of  two  quat- 
rains the  expected  couplet  has  the  sharp  epigrammatic  effect 
of  the  couj^et  in  ordina/y  stanzas  (such  as  that  of  otiava  rima. 
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and  as  that  of  the  "  Venus  and  Adonis  "stanza),  destroying  that 
pensive  sweetness  which  is  the  characteristic  of  the  Shake- 
spearean sonnet,  the  poem  of  four  quatrains  is  just  sufficiently 
long  for  the  expected  pleasure  of  the  couplet  to  be  dispersed 
and  wasted. 

The  quest  of  the  Shakespearean  sonnet  is  not,  like  that  of 
the  sonnet  of  octave  and  sestet,  sonority,  and,  so  to  speak, 
metrical  counterpoint,  but  sweetness;  and  the  sweetest  of  all 
possible  arrangements  in  English  versification  is  a  succession 
of  decasyllabic  quatrains  in  alternate  rhymes  knit  together  and 
clinched  by  a  couplet — a  couplet  coming  not  so  far  from  the 
initial  verse  as  to  lose  its  binding  power,  and  yet  not  so  near  the 
initial  verse  that  the  ring  of  epigram  disturbs  the  "linked 
sweetness  long  drawn  out "  of  this  movement,  but  sufficiently 
near  to  shed  its  influence  over  the  poem  back  to  the  initial  verse. 
A  chief  part  of  the  pleasure  of  the  Shakespearean  sonnet  is  the 
expectance  of  the  climacteric  rest  of  the  couplet  at  the  end  (just 
as  a  chief  part  of  the  pleasure  of  the  sonnet  of  octave  and 
sestet  is  the  expectance  of  the  answering  ebb  of  the  sestet  when 
the  dose  of  the  octave  has  been  reached);  and  this  expectance 
is  gratified  too  early  if  it  comes  after  two  quatrains,  while  if  it 
comes  after  a  greater  number  of  quatrains  than  three  it  is 
dispersed  and  wasted  altogether. 

The  French  sonnet  has  a  regiilar  Petrarchan  octave  with  a 

sestet  of  three  rhymes  beginning  with  a  couplet.     The  Spanish 

sonnet  is  also  based  on  the  pure  Italian  type,  and  is  extremely 

graceful  and  airy.    The  same  may  be  said  of  the  Portuguese 

sonnet — a  form  of  which  the  illustrious  Camoens  has  left  nearly 

three  hundred  examples.  (T.  W.-D.) 

See  also  English  Litsraturb:  3.  Elitabethan;  Sidney  Lee  on  the 
Elizabethan  sonnet  in  Arber's  Enpisk  Gamer  (190^);  I.  A.  Noble, 
The  Sonnet  in  England  (1893):  M.  Jasinski,  Histoire  an  sonnet  en 
France  (1903);  C.  A.  Lentxner,  Das  Sonneti  in  d.  eng.  Dicktyng  bis 
Milton  (1886);  S.  Waddington.  Enf/wA  Sonnets  by  Ltoing  Writers 
(1881),  and  Sonnets  of  Europe  (1886) ;  T.  Hall  Caine,  Sonnets  of  Three 
Centuries  (1882);  William  Sharp.  Sonnets  of  this  Century  ri886),  and 
American  Sonnets  (1889);  John  Dennis,  English  Sonnets  (1873). 

SONNINO,  SIDNEY,  Baron  (1847-  ),  Italian  statesman 
and  financier,  was  bom  at  Florence  on  the  nth  of  March  1847. 
Entering  the  diplomatic  service  at  an  early  age,  he  was  ai^inted 
successively  to  the  legations  of  Madrid,  Vienna,  Berlin  and 
Versailles,  but  in  1871  returned  to  Italy,  to  devote  himself  to 
political  and  social  studies.  On  his  own  initiative  he  conducted 
exhaustive  inquiries  into  the  conditions  of  the  Sicilian  peasants 
and  of  the  Tuscan  tnitayers,  and  in  1877  published  In  co-operation 
with  Signor  Leopoldo  Franchetti  a  masterly  work  on  Sicily  {La 
Sicilia,  Florence,  1877).  In  1878  he  founded  a  weekly  economic 
review,  La  Rassegna  SeUimanale,  which  four  years  later  he  con- 
verted into  a  political  daily  journal.  Elected  deputy  in  x88o, 
he  distinguished  himself  by  trenchant  criticism  of  Magliani's 
finance,  and  upon  the  fall  of  MagUani  was  for  some  months, 
in  1889,  under-secretary  of  state  for  the  treasury.  In  view  of 
the  severe  monetary  crisis  of  1893  he  was  entrusted  by  Crispi 
with  the  portfolio  of  finance  (December  1893),  and  in  spite  of 
determined  opposition  dealt  energetically  and  .successfully 
with  the  deficit  of  more  than  £6,000,000  then  existing  in 
the  exchequer.  By  abolishing  the  illusory  pensions  fimd,  by 
applying  and  amending  the  Bank  Laws,  effecting  economies, 
and  increasing  taxation  upon  corn,  incomes  from  consolidated 
stock,  salt  and  matches,  he  averted  national  bankruptcy,  and 
placed  Italian  finance  upon  a  sounder  basis  than  at  any  time 
since  the  fall  of  the  Right.  Though  averse  from  the  policy  of 
unlimited  colonial  expansion,  he  provided  by  a  loan  for  the  cost 
of  the  Abyssinian  War  in  which  the  tactics  of  General  Baratieri 
had  involved  the  Crispi  cabinet,  but  fell  with  Crispi  after  the 
disaster  at  Adowa  (March  1896).  Assuming  then  the  leadership 
of  the  constitutional  opposition,  he  combated  the  alliance 
between  the  Di  Rudini  cabinet  and  the  subversive  parties, 
criticized  the  financial  schemes  of  the  treasury  minister,  Luxzatti, 
and  opposed  the  "  democratic  "  finance  of  the  first  Pelloux 
administration  as  likely  to  endanger  financial  stability.  After  the 
modification  of  the  Pelloux  cabinet  (May  1899)  he  became  leader 
of  .the  ministerial  majority,  and  bore  the  brunt  of  the  struggle 


against  Socialist  obstruction  in  connezicm  with  the  Publk 
Safety  Bill  Upon  the  formation  of  the  Zanardelli  cabinet 
(Feb.  190X)  he  once  more  became  leader  of  the  constitutional 
opposition,  and  in  the  autumn  of  the  year  founded  a  daily  oigan» 
//  Giomale  d'HaliOf  the  better  to  propagate  moderate  Liberal 
ideas.  Although  highly  esteemed  for  his  integrity  and  genuine 
ability,  it  was  not  until  February  1906  that  he  was  called  upon 
to  form  a  ministry,  on  the  fall  of  the  Fortis  cabinet.  He  imxiMdi- 
ately  set  about  introducing  certain  urgent  reforms,  suppressed 
all  subsidies  to  the  press,  and  declared  his  intention  of  governing 
according  to  law  and  justice.  In  May,  however,  an  adverse  vote  of 
the  Chamber  on  a  purely  technical  matter  led  to  his  resignation. 

SONORA,  a  northern  state  of  Mexico,  bounded  N.  by  the 
United  Sutes,  E.  by  Chihuahua,  S.  by  Sinaloa  and  W.  by  the 
Gulf  of  California.  It  is  the  second  laxgest  state  in  the  repubUc, 
having  an  area  of  76,900  sq.  m.  Pop.  (1900),  221,682,  a  large 
part  being  Indian.  The  surface  of  the  state  is  much  broken  by  the 
Sierra  Madre  Occidental,  which  extends  through  it  from  north  to 
south  and  covers  its  entire  width  with  parallel  ranges,  enclosing 
fertile  vaUeys.  Four  important  rivers  traverse  tlw  state  from 
east  to  west  with  courses  of  145  to  390  m.  and  discharge  into  the 
Gulf  of  California,  viz.:  the  Altar,  or  Asunci6n,  Sonora,  Yaqui 
and  Mayo.  The  longest  is  the  Yaqui,  which  has  its  source  00 
the  eastern  side  of  the  Sierra  Tarahumare  in  Chihtiahua  and 
breaks  through  several  ranges  of  the  Sierra  Madre  before  reaching 
the  gulf  near  Guaymas.  The  smaller  tributaries  of  these 
rivers  of  Sonora  are  often  only  dry  canyons  in  the  dry  season. 
Agriculture  has  been  developed  only  to  a  limited  extent  in 
Sonora,  because  of  its^aridity,  lack  of  irrigation  facilities,  lack 
of  railways  and  roads,  and  the  unsettled  state  of  the  countiy 
The  soil  of  the  sierra  valleys  is  fertile,  and  when  it  is  irrigated 
forage  and  cereal  crops  may  be  grown  in  abundance.  Sugar- 
cane, tobacco,  maguey,  cotton,  in  small  quantities,  and  fruits 
are  also  produced.  There  are  excellent  pasture  lands,  especially 
in  the  upland  districts,  and  stock-raising  is  an  important  and 
profitable  industxy.  Land  is  held  in  large  estates,  some  of  them 
upwards  of  100  sq.  m.  in-  area.  The  mineral  resources  include 
silver,  gold,  copper,  lead,  tin,  iron  and  coal,  and  mining  is  the 
chief  industry.  The  lack  of  transportation  facilities  has  been 
partly  relieved  by  the  construction  of  a  branch  of  the  Southern 
Pacific  (American)  from  Nogales  southward  to  Guaymas  and  the 
Sinaloa  frontier,  from  which  it  has  been  extended  to  Mazatl&n. 
Guaymas  is  the  only  port  of  importance  on  the  coast,  but  it 
has  a  large  trade  and  is  visited  by  the  steameis  of  several  lines. 
The  capital  of  the  state  (since  1883)  is  Hermosillo  (pop.  1900, 
Z7,6i8),  on  the  Sonora  river,  izo  m.  north  of  Guaymas,  with 
which  it  is  connected  by  rail.  It  suffered  much  in  1865-1866 
from  the  savage  struggle  between  Imperialists  and  Repub- 
licans, and  in  subsequent  partisan  warfare.  Other  important 
towns  are  Alamos  (pop.  1895,  6197),  133  m.  £.S£.  of 
Guaymas,  Moctezuma,  90  m.  north  of  Hermosillo,  and  Urea, 
the  oki  capital  of  Sonora  and  seat  of  a  bisbopik,  33  m.  nonb- 
east  of  Hermosillo. 

The  first  Jesuit  mission  in  Sonora,  founded  among  the  Mayas 
in  1613,  seems  to  have  been  the  first  permanent  settlement 
in  the  state,  although  Coronado  passed  through  it  and  its  coast 
had  been  visited  by  early  navigators.  The  h<»tility  of  certain 
tribes  prevented  its  rapid  settlement.  Ures  was  founded  in 
1636,  and  Arizpe  in  1648.  Near  the  end  of  the  century  Sonora 
and  Sinaloa  were  divided  into  two  districts,  in  1767  the  Jesuit 
missions  were  secularized,  in  1779  the  government  of  the 
province  was  definitely  organized  by  Caballero  de  Croix,  and 
in  1783  Arizpe  became  the  provincial  capital.  The  bish<^ric  of 
Sonora  was  created  in  1781  with  Arizpe  as  its  seat.  Up  to  this 
time  the  history  of  the  province  is  little  else  than  a  record  of 
savage  warfare  with  the  Apaches,  Seris,  Yaquis  and  other 
tribes.  The  development  of  rich  gold  and  silver  mines  brought 
in  more  Spanish  settleis,  and  then  the  record  changes  to  one  of 
partisan  warfare,  which  continued  down  to  the  administratioD 
of  President  Porfirio  Diaz. 

SONPUR,  a  feudatory  state  of  India,  in  the  Orissa  division 
of  Bengal,  to  which  it  was  transferred  from  the  (Central  Provinces 
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in  190$.  Area,  906  iq.  m.  Top.  (igox),  169,877,  showing  a 
dKTtMt^  of  X3%  in  the  decade,  due  to  the  results  of  famine. 
Estixnated  revenue  £8000,  tribute  £600.  The  chief  is  a  Rajput 
of  the  Patna  line.  Rice  and  timber  are  exported,  and  iron  ore 
is  said  to  abound.  The  town  of  Sonpur  is  on  Uie  Mahanadi 
fiver  just  above  the  point  where  it  enters  Oriasa.  Pop.  (1901), 
8887. 

SOMSOHATB,  the  capital  of  the  department  of  Sonsonate, 
Salvador;  on  the  river  Sensunapan  and  the  railway  from  San  Sal- 
vador to  the  Pacific  port  of  Acajutla,  13  m.  south.  Pop.  (1905), 
about  17,000.  Sonsonate  is  the  centre  of  a  rich  agricultural 
district,  and  one  of  the  busiest  nuinufacturing  towns  in  the 
republic.  It  produces  cotton  cloth,  pottery,  mats  and  baskets, 
boots  and  shoes,  sugar,  starch,  cigars  and  spirits.  Through 
Acajutla  it  exports  coffee  and  sugar,  and  imports  grain  for 
distributbn  to  all  parts  of  the  interior. 

fiOOT  (O.  Eng.  sot^  cf.  IceL  sot^  Dan.  sod;  possibly  from  root 
sed,  to  sit),  the  black  substance  produced  in  the  process  of  the 
combustion  of  fuel  and  deposited  in  finely  granulated  particles 
on  the  interior  of  chimneys  or  pipes  throu^  which  the  smoke 
passes.  Soot  i^  a  natural  nitrogeiu>us  manure  (9.V.),  and  its 
value  depends  on  the  ammonia  salts  contained  in  it. 

SOPHIA  (1630-17x4),  electress  of  Hanover,  twelfth  chQd  of 
Frederick  v.,  dector  palatine  of  the  Rhine,  by  his  wife  Elizabeth, 
a  daughter  of  the  English  king  James  I.,  was  bom  at  the  Hague 
on  the  X4th  of  October  1630.  Residingafter  X649  &^  Heidelberg 
with  her  brother,  the  restored  elector  palatine,  Charles  Louis, 
she  was  betrothed  to  George  William  afterwards  duke  of 
Lilneburg-Celle;  but  in  1658  she  married  his  younger  brother, 
Ernest  Augustus,  who  became  elector  of  Brunswick-Lttneburg,  or 
Hanover,  in  1693.  Her  married  life  was  not  a  happy  one.  Her 
husband  was  unfaithful;  three  of  her  six  sons  fell  in  battle; 
and  other  family  troubles  included  an  abiding  hostility  between 
her  and  Sophia  Dorothea,  the  wife  of  her  eldest  son,  George 
Louis.  Sophia  became  a  widow  in  1698,  but  before  then  her 
name  had  been  mentioned  in  connexion  with  the  English  throne. 
When  considering  the  Bill  of  Rights  in  1689  the  House  of 
Commons  refused  to  place  her  in  the  succession,  and 'the  matter 
rested  until  X700  when  the  state  of  affairs  in  England  was  more 
serious.  William  UI.  was  ill  and  childless;  William,  duke  of 
Gloucester,  the  only  surviving  child  of  the  princess  Axme,  had 
just  died.  The  strong  Protestant  feeling  in  the  country,  the 
danger  from  the  Stuarts,  and  the  hostility  of  France,  made  it 
imperative  to  exclude  all  Ronuui  Catholics  from  the  throne; 
and  the  electress  was  the  nearest  heir  who  was  a  ProtestanL 
Acoordini^y  by  the  Act  of  Settlement  of  1701  the.English  Crown, 
in  default  of  issue  from  either  William  or  Anne,  was  settled  upon 
"the  most  excellent  princess  Sophia,  electress  and  duchess- 
dowager  oif  Hanover  "  and  "  the  heirs  of  her  body,  being  Pro- 
testant." Sophia  watched  affairs  in  England  during  the  reign 
of  Aime  with  great  interest,  although  her  son,  the  elector  George 
Loius,  objected  to  any  interference  in  that  country,  and  Anne 
disliked  all  mention  of  her  successor.  An  angiy  letter  from 
Aime  possibly  hastened  Sophia's  death,  which  took  place  at 
Herrenhausen  on  the  8th  of  June  17x4;  less  than  two  months 
later  her  son,  George  Louis,  became  king  of.  Great  Britain  and 
Ireland  as  GeocEe  I.  on  the  death  of  Anne.  Sophia,  who  corre- 
tpoadtd  with  Leibnita,  was  a  strong  woman  both  mentally  and 
liiysically,  and  possessed  wide  and  cultured  tastes. 

See  Mtmoirtu  der  KwfSrstiu  Sophie  von  Hanmmr,  edited  by 
A.  Kflcher  (Leipzig.  1879:  Eng;.  trans.,  1888);  Briefwchsd  der 
Hertogin  Sophie  von  Haimooer  mtt  ihrem  Bruder,  &c.,  edited  by  E. 
Bodetnann  (Leiprig.  1885  and  1888) ;  L.  von  Ranke,  Aus  den  Brtefen 
der  Hertogin  von  Orleans,  ElisabeUt  Charhlte,  oh  die  Kurfurstin 
Sophie  von  Hannover  (Letpag.  1870) ;  E.  Bodemann,  Aus  den  Brtefen 
der  Henogin,  Elisabeth  Charlotte  'von  Orleans,  an  die  Kurfirsiin 
Sophie  von  Bannover  (Hanover.  X891) ;  R.  Fester,  KurfOrstin  Sophie 
worn  Hannover  (Hamburg,  1893);  A.  W.  Ward,  The  Electress  Sophia 
mtd  the  Hanoverian  Succession  (London,  1909) :  O.  Klopp,  Der  Fall 
deo  Houses  Stuart  (Vieana,  187V-1888):  Correspondance  de  Leibnii* 
0vee  FOoctrice  Sophie,  edited  by  O.  Klopp  (Hanover,  X864-1875) ;  and 
R.  S  Rait,  Five  Stuart  Princesses  (London,  1903). 

SOPHIA  ALBKSYBEVHA  (X6S7-X704),  tsarevna  and  regent 
oi  Russia,  was  the  third  daughter  of  Tsar  Alexius  and  Maria 


Miloslavskaya.  Educated  on  semi-ecdesiastical  lines  by  the 
learned  monk  of  Kiev,  Polotsky,  she  emancipated  herself 
betimes  from  the  traditional  tyranny  of  the  tereiHt  or  women's 
quarters.  Setting  aside  court  etiquette,  she  had  nursed  her 
brother  Tsar  Theodore  III.  in  his  last  illness,  and  publicly 
appeared  at  his  obsequies,  though  it  was  usual  only  for  the  widow 
of  the  deceased  and  his  successor  to  the  throne  to  attend  that 
ceremony.  Three  days  after  little  Peter,  then  in  his  fourth 
year,  had  been  raised  to  the  throne,  she  won  over  the  strydtsy, 
or  musketeers,  who  at  her  instigation  burst  into  -the  Kreml, 
murdering  everyone  they  met,  including  Artamon  Matvyeev, 
Peter's  chief  supporter,  and  Ivan  NaTuishkin,  the  brother  of  the 
tsaritsa-regent  Natalia,  Peter's  mother  (May  X5-17,  1682). 
When  the  rebellion  was  over  there  was  found  to  be  no 
government.  Everyone  was  panic-stricken  and  in  hiding 
except  Sophia,  and  to  her,  as  the  only  visible  representative 
of  authority,  the  court  naturally  turned  for  orders.  She  took 
it  upon  herself  to  pay  off  and  pacify  the  stryeltsy,  and  secretly 
Worked  upon  them  to  present  (May  39)  a  petition  to  the 
council  of  state  to  the  effect  that  her  half-brother  Ivan  should 
be  declared  senior  tsar,  while  Peter  was  degraded  into  the  junior 
tsar.  As  Ivan  was  hopelessly  infirm  and  half  idiotic,  it  is  plain 
that  the  absurd  duumvirate  was  but  a  stepping-stone  to  the 
ambition  of  Sophia,  who  thus  became  the  actual  ruler  of  Russia. 
The  stryeltsy  were  not  only  pardoned  for  their  atrocities,  but 
petted.  A  general  amnesty  in  the  most  absolute  terms  was  granted 
to  them,  and  at  their  special  request  a.  triumphal  column  was 
erected  in  the  Red  Sqtutre  of  the  Kreml,  to  commemorate  their 
cowardly  massacre  of  the  partisans  of  Peter.  When,  however, 
instigated  by  their  leader  Prince  Ivan  Khovansky,  who  is 
suspected  to  have  been  aiming  at  the  throne  himself,  and 
supported  by  the  reactionary  elements  of  the  population, 
conspicuous  among  whom  were  the  raskolniks  or  dissenters, 
they  proceeded  on  the  5th  of  July  to  the  great  reception-hall 
of  the  palace  in  the  Kreml  to  present  a  petition  against  all 
novelties,  Sophia  boldly  faced  them.  Supported  by  her  aunts 
and  the  patriarch,  and  secretly  assured  of  the  support  of 
the  orthodox  half  of  the  stryeltsy,  she  forbade  all  discussion 
and  browbeat  the  rebels  into  submission.  A  later  attempt  on 
the  part  of  Khovansky  to  overthrow  her  was  anticipated  and 
severely  ptmished.  By  the  6th  of  November  Sophia's  triumph 
was  complete.  The  conduct'  of  foreign  affairs  she  committed 
entirely  to  her  paramour,  Prince  Vasily  Golitsuin,  while  the 
crafty  and  experienced  clerk  of  the  council,  Theodore  Shaklovity, 
looked  after  domestic  affairs  and  the  treasury.  Sophia's  fond- 
ness for  Golitsuin  induced  her  to  magnify  his  barely  successful 
campaigns  in  the  Crimea  into  brilliant  triumphs  which  she 
richly  rewarded,  thus  disgusting  everyone  who  had  the  honour 
of  the  nation  at  heart.  Most  of  the  malcontents  rested  their 
hopes  for  the  future  on  the  young  tsar  Peter,  who  was  the  first 
to  benefit  by  his  sister's  growing  unpopularity.  Sophia  was 
shrewd  enou^  to  recognize  that  her  position  was  becoming  very 
insecure.  When  Peter  reached  man's  estate  she  would  only 
be  in  the  way,  and  she  was  not  the  sort  of  woman  who  is  easUy 
thrust  aside.  She  had  crowned  her  little  brothers  in  order  that 
she  might  reign  in  their  names.  She  had  added  her  name  to 
theirs  in  state  documents,  boldly  subscribing  herself  "  Sovereign 
Princess  of  all  Russia."  She  had  officially  informed  the  doge 
of  Venice  that  she  was  the  co-regent  of  the  tsars.  And  now  the 
terrible  term  of  her  usurped  authority  was  approaching.  In  her 
extremity  she  took  council  of  Shaklovity,  and  it  was  agreed 
(1687)  between  them  that  the  stryeltsy  should  be  employed  to 
dethrone  Peter.  The  stryeltsy,  however,  received  the  whole 
project  so  coldly  that  it  had  to  be  abandoned.  A  second  con- 
spiracy to  seize  him  in  his  bed  (August  1689)  was  betrayed  to 
Peter,  and  he  fled  to  the  fortress-monastery  of  Troitsa.  Here 
all  his  friends  rallied  round  him,  including  the  bulk  of  the 
magnates,  half  the  stryeltsy,  and  all  the;  foreign  mercenaries. 
From  the  12th  of  August  to  the  7th  of  September  Sophia  endea- 
voured to  set  up  a '  rival  camp  in  the  Kreml;  but  all  her  professed 
adherents  gradually  stole  away  from  her.  She  was  compelled 
to  retire  within  the  Novo-Dyejrichy  monastery,  but  without 
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taking  the  vefl.  Nine  years  later  (1698),  on  suspicion  ofbeing 
concern^  in  the  rebellion  of  the  stryellsy,  she  was  shorn  a  nun 
and  imprisoned  for  life  under  military  supervision.  As  "  Sister 
Susannah  "  she  disappeared  from  history.  Russian  historians 
are  still  divided  in  their  opinion  concerning  this  extraordinary 
woman.  While  some  of  them  paint  her  in  the  darkest  colours 
as  an  unprincipled  adventuress,  the  representative  of  a  new 
Byzantinism,  others  simply  regard  her  as  the  victim  of  drcum- 
stances.  Others,  more  indulgent  still,  acquit  her  of  all  blame; 
and  a  few,  impressed  by  her  indisputable  energy  and  ability, 
evade  a  decision  altogether  by  simply  describing  her  as  a  prodigy. 
See  I.  E.  Zabyelin,  Domestic  Conditions  of  the  Russian  Princes 
(Rus. ;  MoKow.  i  tos) ;  N.  G.  Ustryak>v,  History  of  the  Reign  of  Peter 
Ike  Great  (Rus.;  Petersburg,  1858);  N.  Y.  Aristov,  The  Moscow 
Rebellions  during  the  Regency  of  Sophia  (Rut.;  Warsaw,  1871); 
R.  N.  Bain,  The  First  Romanovs  (London.  1905).  (R.  N.  B.) 


SOPHIA  DOROTHEA  (X666-X736),  wUe  of  George  Louis, 
elector  of  Hanover  (George  L  of  England),  only  child  of  George 
William,  duke  of  Brunswick-LUneburg-Celle,  by  a  Huguenot 
lady  named  Eleanore  d'Olbreuze  (163^1722),  was  bom  on  the 
X5th  of  September  1666.  George  William  had  undertaken 
to  remain  unmarried,  but  his  desire  to  improve  the  status  of 
his  mistress  (whom  in  spite  of  his  promise  he  married  in  1676) 
and  of  his  daughter  greatly  alarmed  his  relatives,  as  these 
proceedings  threatened  to  hinder  the  contemplated  union  of 
the  LUneburg  territories.  Hqwever,  in  1682,  this  difhculty 
was  bridged  over  by  the  marriage  of  Sophia  Dorothea  with  her 
cousin  George  Louis,  son  of  Duke  Ernest  Augustus,  who  became 
elector  of  Hanover  in  1692.  This  union  was  a  very  unhappy 
one.  The  relatives  of  George  I^uis,  especially  his  mother,  the 
electress  Soi^ia,  hated  and  despised  his  wife,  and  this  feeling 
was  soon  shared  by  the  prince  himself.  It  was  under  these 
circumstances  that  Sophia  Dorothea  made  the  acquaintance 
of  Count  Philipp  Christoph  von  KSnigsmark  (^.v.),  with  whom 
her  name  is  inseparably  associated.  Kdnigsmark  assisted  her 
in  one  or  two  futile  attempts  to  escape  from  Hanover,  and 
rightly  or  wrongly  was  r^;arded  as  her  lover.  In  1604  the 
count  was  assassinated,  and  the  princess  was  divorced  and 
imprisoned  at  Ahlden,  remaining  ui  captivity  until  her  death 
on  the  23rd  of  November  1726.  Sophia  Dorothea  is  sometimes 
referred  to  as  the  "  princess  of  Ahlden."  Her  two  children  were 
the  English  king,  Cxeorge  II.,  and  Sophia  Dorothea,  wife  of 
Frederick  William  I.  of  Prussia,  and  mother  of  Frederick  the 
Great.  Sophia's  infidelity  to  her  husband  is  not  absolutely 
proved,  as  it  is  probable  that  the  letters  which  purport  to  have 
passed  between  Kdnigsmark  and  herself  are  forgeries. 

See  Briefwechsel  des  Grafen  Kdnigsmark  und  der  Prinussin  Sophie 
Dorothea  von  Celle,  edited  by  W.  F.  Palmblad  (Leipzts.  1847): 
A.  F.  H.  Schaumann,  Sophie  Dorothea  Prineessin  von  AUden,  and 
Kurfirstin  Sophie  von  Hannover  (Hanover,  1878) ;  C.  L.  von  PSllnita, 
Histoire  seerette  de  la  duchesse  d'Hanovre  (London,  1732):  W.  H. 
Wilkins,  The  Love  of  an  Uncrowned  Queen  (London,  1900);  A. 
Kficher,  "  Die  Prinrcssin  von  Ahlden,"  in  the  Hislorische  Zeitschrift 
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SOPHISTS  (from  Gr.  tro^ttrr^t,  literally,  man  of  wisdom), 
the  name  given  by  the  Greeks  about  the  middle  of  the  5th 
century  B.C.  to  certain  teachers  of  a  superior  grade  who,  dis- 
tinguishing themselves  from  philosophers  on  the  one  hand  and 
from  artists  and  craftsmen  on  the  other,  claimed  to  prepare 
their  pupils,  not  for  any  particular  study  or  profession,  but 
for  civic  life.  For  nearly  a  hundred  years  the  sophists  held 
almost  a  monopoly  of  general  or  liberal  education.  Yet, 
within  the  limits  of  the  profession,  there  was  considera\>le 
diversity  both  of  theory  and  of  practice.  Four  principal 
varieties  are  distinguishable,  and  may  be  described  as  the 
sophistries  of  culture,  of  rhetoric,  of  politics,  and  of  "  eristic," 
«.e.  disputation.  Each  of  these  predominated  in  its  turn, 
though  not  to  the  exclusion  of  others,  the  sophistry  of  culture 
beginning  about  447,  and  leading  to  the  sophistry  of  eristic, 
and  the  sophistry  of  rhetoric  taking  root  in  central  Greece 
about  427,  and  merging  Jn  the  sophistry  of  politics.  Further, 
since  Socrates  and  the  Socratics  were  educators,  they  too  might 


be,  and  in  general  were,  regarded  as  sophists;  but,  as  tbej 
conceived  truth— so  far  as  it  was  attainable-— rather  than 
success  in  life,  in  the  law  court,  in  the  assembly,  or  in  debate, 
to  be  the  right  end  of  intellectual  effort,  they  were  at  variance 
with  their  rivals,  and  are  commonly  ranked  by  historians,  not 
with  the  sophists,  who  confessedly  despaired  of  knowledge,  but 
with  the  philosophers,  who,  however  unavailingly,  continued 
to  seek  it.  With  the  establishment  of  the  great  philosophical 
schools — ^first,  of  the  Academy,  next  of  the  Lycetun — the  phik>> 
sophers  took  the  place  of  the  sophists  as  the  educators  of  Greece. 

The  sophistical  movement  was  then,  primarily,  an  attempt 
to  provide  a  general  or  liberal  education  which  should  supple- 
ment the  customary  instruction  in  reading,  writing,  gymnastic 
and  music.  But,  as  the  sophista  of  the  first  period  chose  for 
their  instruments  grammar,  style,  literature  and  oratory,  while 
those  of  the  second  and  third  developments  were  professed 
rhetoricians,  sophistry  exercised  an  important  influence  upon 
literature.  Then  again,  as  the  movement,  taking  its  rise  in  the 
philosophical  agnosticism  which  grew  out  of  the  eariy  physical 
systems,  was  itself  persistently  sceptical,  sophistry  may  be 
regarded  as  an  interlude  in  the  history  of  philosophy  FinaOy, 
the  practice  of  rhetoric^  and  eristic,  which  presently  became 
prominent  in  sophistical  teaching,  had,  or  at  any  rate  seemed 
to  have,  a  mischievous  effect  upon  conduct;  and  the  charge 
of  seeking,  whether  in  exposition  or  in  debate,  not  truth  but 
victory— which  charge  was  impressively  urged  against  the 
sophists  by  Plato— ^grew  into  an  accusation  of  heading  and 
teaching  immoral  and  unsocial  doctrines,  and  in  our  own  day 
has  been  the  subject  of  eager  controversy. 

z.  Genesis  and  Development  of  Sophistry. — Sophistry  arose 
out  of  a  crisis  in  philosophy.  The  earlier  Ionian  physicists, 
Thales,  Anaximander  and  Anaximenes,  in  their  attempts  to 
trace  the  Multiplicity  of  things  to  a  single  material  element, 
had  been  troubled  by  no  misgivings  about  the  possibility  of 
knowledge.  But,  when  Heraclitus  to  the  assumption  of  fire 
as  the  single  material  cause  added  the  doctrine  that  all  things 
are  in  perpetual  flux,  he  found  himself  obliged  to  admit  that 
things  cannot  be  known.  Thus,  though,  in  so  far  as  he  asserted 
his  fundamental  doctrine  without  doubt  or  qualification,  he 
was  a  dogmatist,  in  all  else  he  was  a  sceptic.  Again,  the  Eleaiic 
Parmenides,  deriving  from  the  theologian  Xenophanes  the 
distinction  between  knariifaf  and  U^a,  conceived  that,  whilst 
the  One  exists  and  is  the  object  of  knowledge,  the  Multiplicity 
of  things  becomes  and  is  the  object  of  (pinion;  but,  when  his 
successor  Zeno  provided  the  system  with  a  logic,  the  consistent 
application  of  that  logic  resolved  the  fundamental  doctrine  into 
the  single  proposition  "One  is  One,"  or,  more  exactly,  into 
the  single  identity  "One  One."  Thus  Eleaticism,  though 
professedly  dogmatic,  was  inconsistent  in  its  theory  of  the  Oat 
and  its  attributes,  and  openly  sceptical  in  regard  to  the  world  of 
nature.  Lastly,  the  philosophers  of  the  second  physical  succession 
— Empedodes,  Anaxagoras,  Leucippus — not  directly  attack- 
ing the  great  mystery  of  the  One  and  the  Many,  but  in  virtue 
of  a  scientific  instinct  approaching  it  through  the  investigation 
of  phenomena,  were  brou^t  by  their  study  of  sensation  to 
perceive  and  to  proclaim  the  inadequacy  of  the  organs  of  sense. 
Thus  they  too,  despite  their  air  of  dogmatism,  were  in  effect 
sceptics.  In  short,  from  different  standpoints,  the  three 
philosophical  successions  had  devised  systems  which  were  in 
reality  sceptical,  though  they  had  none  of  them  recognised  the 
sceptical  inference. 

Towards  the  middle  of  the  5th  century,  however,  Protagoras 
of  Abdera,  taking  account  of  the  teaching  of  the  fii3t,  and 
possibly  of  the  second,  of  the  physical  successions,  and  Gorgias 
of  Leontini,  starting  from  the  teaching  of  the  metaphysical 
succession  of  Elea,  drew  that  sceptical  inference  from  which 
the  philosophers  had  shrunk.  If.  argued  ProUgoras  in  a  treatise 
entitled  Truth,  all  things  are  in  flux,  so  that  sensation  b  sub- 
jective, it  follows  that  "  Man  is  the  measure  of  all  things,  of 
what  b,  that  it  b,  and  of  what  b  not,  that  it  is  not  ";  in  other 
words,  there  b  no  such  thing  as  objective  truth.  Similarly, 
Gorgias,  in  a  work  On  Nature^  or  on  the  Nonent,  maintained 
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(a)  that  nothing  is,  (b)  that,  if  anything  is,  it  cannot  be  known, 
(()  that,  if  anything  is  and  can  be  known,  it  cannot  be  expressed 
in  speech;  and  the  summaries  which  have  been  preserved  by 
Seztus  Empiricus  (Adv.  Math.  vii.  65-S7)  and  by  the  author 
of  the  De  ifelissoi  &c.  (chs.  5,  6),  show  that,  in  defending  these 
propositions,  Gorgias  availed  himself  of  the  arguments  which 
Zeno  had  used  to  discredit  the  popular  belief  in  the  emtence 
of  the  Many;  in  other  words,  that  Gorgias  turned  the  destructive 
logic  of  Zeno  against  the  constructive  ontology  of  Parmenides, 
thereby  not  cmly  reducing  Eleatidsm  to  nothingness,  but  also, 
until  such  time  as  a  better  logic  than  that  of  Zeno  should 
be  provided,  precluding  all  philosophical  inquiry  whatsoever. 
Thus,  whereas  the  representatives  of  the  three  successions  had 
continued  to  regard  themselves  as  philosophers  or  seekers  after 
truth,  Protagoras  and  Gorgias,  jdainly  acknowledging  their 
defeat,  withdrew  from  the  ungrateful  struggle. 

Meagre  as  were  the  results  which  the  earlier  thinken  had 
obtained,  the  extinction  of  philosophy  just  at  the  time  when 
the  liberal  arts  became  more  teclini<»l  and  consequently  less 
available  as  employments  of  leisure,  threatened  to  leave  a  blank 
in  Hellenic  life.  Accordingly  Protagoras,  while  with. the  one 
hand  he  put  away  philosophy,  with  the  other  offered  a  substitute. 
Emphasixing  the  function  of  the  teacher,  which  with  the  philo- 
st^hers  had  been  subordinate,  and  proclaiming  the  right  end  of 
intellectual  endeavour  to  be,  not  "  truth "  (dX^^tfeca)  or 
"  wisdom  "  {90^),  which  was  unattainable,  but  "  virtue " 
or  *'  ezcdOence  "  (dpcr^),  he  sought  to  communicate,  not  a  theory 
of  the  universe,  but  an  aptitude  for  civic  life.  "  The  lesson 
whidi  I  have  to  teach,"  Plato  makes  him  say  {Proi.  3x8  £), 
"  is  prudence  or  good  coxmsel,  both  in  respect  of  domestic  matters 
that  the  man  may  manage  his  household  aright,  and  in  respect 
of  paUk  affairs,  that  he  may  be  thoroughly  qualified  to  take 
part,  both  by  deed  and  by  word,  in  the  business  of  the  state. 
In  other  wwds,  I  profess  to  make  men  good  citizens."  As 
instruments  of  education  Protagoras  used  grammar,  style, 
poetry  and  oratory.  Thus,  whereas  hitherto  the  young  Greek, 
having  completed  hi»  elementary  training  in  the  schools  of  the 
ypoiifutrurr^,  the  uBapurHpf  and  the  rcuJorp^nt,  was  left  to 
prepare  himself  for  his  life's  work  as  best  he  might,  by  philo- 
sophical qpeculafion,  by  artistic  practice,  or  otherwise,  one  who 
passed  from  the  elementary  schools  to  the  lecture-room  of. 
Protagoras  received  from  him  a  "higher  education."  The 
programme  was  exclusively  literary,  but  for  the  moment  it 
enabled  Protagoras  to  satisfy  the  demand  which  he  had 
diauiveied  and  evoked.  Wherever  he  went,  his  lecture-room 
was  crowded  with  admiring  pupils,  whose  homage  filled  his  purse 
aiul  enhanced  his  reputation. 

After  Protagoras  the  most  prominent  of  the  literary  sophists 
was  Prodicus  of  Ceos.  Establishing  himself  at  Athens,  he  taught 
"  virtue  "  or  "  excellence,"  in  the  sense  attached  to  the  word 
by  Protagoras,  partly  by  means  of  literaxy  subjects,  partly  in 
discourses  upon  practical  ethics.  It  is  plain  that  Prodicus  was 
an  affected  pedant;  yet  his  simple  conventional  morality  fotmd 
favour,  and  Plato  (JUp.  600  C)  couples  him  with  Protagoras 
in  his  testimony  to  the  popularity  of  the  sophists  and  their 
teaching. 

At  Athens,  the  centre  of  the  intellectual  life  of  Greece,  there 
was  soon  to  be  found  a  host  of  sophists;  some  of  them  strangers, 
others-  dtizens;  some  of  them  bred  under  Protagoras  and 
Prodicus,  others  self-taught.  In  the  teaching  of  the  sophists  of 
this  younger  generation  two  points  are  observable.  First,  their 
independence  of  philosophy  and  the  arts  being  assured,  though 
they  continued  to  regard  "civic  excellence"  as  their  aim,  it 
was  no  longer  necessary  for  them  to  make  the  assertion  of  its 
claims  a  principal  element  in  their  exposition.  Secondly,  for 
the  sake  bf  novdty  they  .extended  their  range,  including  scientific 
and  technical  sublects,  but  handling  them,  and  teaching  their 
papik  to  handle  them,  in  a  popukr  way.  In  this  stage  of 
icphistry  then,  the  sophist,  though  not  a  specialist,  trenched 
upon  the  -provinces  of  specialists;  and  accordingly  Plato  (Proi, 
^i8  E)  makes  Protagoras  pointedly  refet  to  sophists  who, "  when 
youDg  men  h«yp  made  their  escape  from  the  arts,  ^unge  them 


once  m<»e  into  technical  study,  and  teach  them  such  subjects 
as  arithmetic,  astronomy,  geometry  and  music."  The  sophist 
of  whom  the  Platonic  Protagoras  is  here  thinking  was  Hippias 
of  Elis,  who  gave  popular  lectures,  not  only  upon  the  four  subjects 
just  mentioned,  but  also  upon  grammar,  mythology,  family 
history,  archaeology,  Homerology  and  the  education  of  youth. 
In  this  polymath  we  see  at  once  the  d^radation  of  the  sophistry 
of  culture  and  the  link  which  connects  Protagoras  and  Prodicus 
with  the  eristics,  who  at  a  later  period  taught,  not,  like  Hippias, 
all  branches  of  leaning,  but  a  universally  applicable  method 
of  disputation. 

Meanwhile,  Gorgias  of  Leontini,  who,  as  has  been  seen,  had 
studied  and  rejected  the  philosophy  of  western  Greece,  gave 
to  sophistry  a  new  direction  by  bringing  to  the  mother  country 
the  technical  study  of  rhetoric — especially  forensic  rhetoric 
(Plato,  Corg.  454  B;  cf.  Aristotle,  XAet.  1354,  b  26)— which 
study  had  begun  in  Sicily  with  Corax  and  Tisias  nearly  forty 
years  before.  Gorgias  was  already  advanced  in  years  and  rich 
in  honours  when,  in  427,  he  visited  Athens  as  the  head  of  an 
embassy  sent  to  solicit  aid  against  Syracuse.  Received  with 
acclamation,  he  spent  the  rest  of  his  long  life  in  central  Greece, 
winning  aj^lause  by  the  display  of  his  oratorical  gifts  and 
acquiring  wealth  by  the  teaching  of  rhetoric.  There  is  no  evi- 
dence to  show  that  at  any  period  of  his  life  he  called  himself  a 
sophist;  and,  as  Plato  (Corg.  449  A)  makes  him  describe  himself 
as  a  Aijrrup,  it  is  reasonable  to  suppose  that  he  preferred  that 
title.  That  he  should  do  so  was  only  natural,  since  his  position 
as  a  teacher  of  rhetoric  was  already  secure  when  Ptotagoras 
made  his  first  appearance  in  the  character  of  a  sophist;  and, 
as  Protagoras,  Prodicus  and. the  rest  of  the  sophists  of  culturo 
offered  a  comprehensive  education,  of  which  oratory  formed 
only  a  part,  whilst  Gorgias  made  no  pretence  of  teaching  "  civic 
excellence  "•  (Plato,  Meno,  95  C),  and  found  a  substitute  for 
philosophy,  not  in  literature  generally,  but  in  the  professional 
study  of  rhetoric  alone,  it  would  have  been  convenient  if  the 
distinction  between  sophistry  and  rhetoric  had  been  maintained. 
But  though,  as  will  be  seen  hereafter,  these  two  sorts  of  educa- 
tion were  sometimes  distinguished,  Gorgias  and  those  who 
succeeded  him  as  teachers  of  rhetoric,  such  as  Thrasymachus 
of  Chalcedon  and  Polus  of  Agrigentum,  were  commonly  called 
by  the  title  which  Protagoras  had  assumed  and  brought  into 
familiar  use. 

Rhetorical  sophistry,  as  taught  by  Goigias  with  spedal 
reference  to  the  requirements  of  the  law  courts,  led  by  an  easy 
transition  to  politiod  sophistry.  During  the  century  which  had 
elapsed  since  the  expulsion  of  the  Peisistratids  and  the  establish- 
ment of  the  democracy,  the  Athenian  constitution  had  developed 
with  a  rapidity  which  produced  an  oligarchical  reaction,  and  the 
discussion  of  constitutional  principles  and  precedents,  always 
familiar  to  the  citizen  of  Athens,  was  thus  abnormally  stimulated. 
The  Pcloponnesian  Waf,  too,  not  only  added  a  deeper  interest 
to  ordinary  questions  of  policy,  but  also  caused  the  relations 
of  dissentient  parties,  of  allied  and  belligerent  states,  of  citizens 
and  ah'ens,  of  bond  and  free,  of  Greeks  and  barbarians,  to  be 
eageriy  debated  in  the  light  of  present  experience.  It  was 
only  natural  then  that  some  of  those  who  professed  to  prepare 
young  Athenians  for  pubUc  life  should  give  to  their  teaching 
a  distinctively  political  direction;  and  accordingly  we  find 
Isocrates  recognizing  teachers  of  politics,  and  discriminating 
them  at  once  from  those  earlier  sophists  who  gave  popular 
instruction  in  the  arts  and  from  the  contemporary  eristics. 
To  this  dass,  that  of  the  political  sophists,  may  be  assigned 
Lycophron,  Alddamas  and  Isocrates  himself.  For,  though  that 
celebrated  personage  would  have  liked  to  be  called,  not "  sophist  " 
but  "political  philosopher,"  and  tried  to  fasten  the  name  of 
"  sophist  "  upon  his  opponents  the  Socratics,  it  is  dear  from  his 
own  statement  that  he  was  commonly  ranked  with  the  sophists, 
and  that  he  had  no  claim,  except  on  the  score  of  superior  popu- 
larity and  success,  to  be  dissociated  from  the  other  teachers 
I  of  political  rhetoric.  It  is  true  that  he  was  not  a  political 
sophist  of  the  vulgar  type,  that  as  a  theorist  he  was  honest 
and  patriotic,  and  that,  in  addition  to  his  fame  as  a  teacher,  he 
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had  a  dbtinct  reputation  as  a  man  of  letters;  but  he  was  a 
professor  of  political  rhetoric,  and,  as  such,  in  the  phraseology 
of  the  day,  a  sophist.  He  had  already  reached  the  height  of 
his  fame  when  Plato  opened  a  rival  school  at  the  Academy, 
and  pointedly  attacked  him  in  the  Gorgias,  the  Pkaednu  and 
the  Republic.  Thenceforward,  there  was  a  perpetual  controversy 
between  the  rhetorician  and  the  philosopher,  and  the  struggle 
of  educational  systems  continued  until,  in  the  next  generation, 
the  philosophers  were  left  in  possession  of  the  field. 

While  the  sophistry  of  rhetoric  ted  to  the  sophistry  of  politics, 
the  sophistry  of  culture  led  to  the  sophistry  of  disputation.  It 
has  been  seen  that  the  range  of  subjects  recognized  by  Protagoras 
and  Prodicus  gradually  extended  itself,  tmtil  Hippias  professed 
himself  a  teacher  of  all  branches  of  learning,  including  in  his 
list  subjects  taught  by  artists  and  professional  men,  but  handling 
them  from  a  popular  or  non-professional  point  of  view.  The 
successors  of  the  polymath  claimed  to  possess  and  to  communicate, 
not  the  knowledge  of  all  branches  of  learning,  but  an  aptitude 
for  dealing  with  all  subjects,  which  aptitude  should  make  the 
knowledge  of  any  subject  superfluous.  In  other  words,  they 
cultivated  skill  in  disputation.  Now  skill  in  disputation  is 
plainly  a  valuable  accomplishment;  and,  as  tho  Aristotelian 
logic  grew  out  of  the  regulated  discussions  of  the  eristics  and 
thdr  pupils,  the  disputant  sophistry  Of  the  4th  century  deserves 
more  attention  and  more  re^>ect  than  it  usually  receives  from 
historians  of  Greek  thought.  But  when  men  set  themselves 
to  cultivate  skill  in  disputation,  regarding  the  matter  discussed 
not  as  a  serious  issue,  but  as  a  thesis  upon  which  to  practise 
their  powers  of  controversy,  they  learn  to  pursue,  not  truth, 
but  victory;  and,  their  criterion  of  excellence  having  been  thus 
perverted,  they  presently  prefer  ingenious  fallacy  to  solid 
reasoning  and  the  «ipplause  of  bystanders  to  the  consciousness 
of  honest  effort.  Indeed,  the  sophists  generally  had  a  special 
predisposition  to  error  of  this  sort,  not  only  b^use  sophistry 
was  from  the  beginning  a  substitute  for  the  pursuit  of  truth, 
but  also  because  the'  successful  professor,  travelling  from  city 
to  dty,  or  settling  abroad,  could  take  no  part  in  public  affairs, 
and  thus  was  not  at  every  step  reminded  of  the  importance  of 
the  "  material "  element  of  exposition  and  reasoning.  Paradox, 
however,  soon  becomes  stale,  and  fallacy  wearisome.  Hence, 
despite  its  original  popularity,  eristical  sophistry  could  not  hold 
its  ground.  The  man  of  the  world  who  had  cultivated  it  in  his 
youth  regarded  it  in  riper  years  as  a  foolish  pedantry,  or  at  best 
as  a  propaedeutic  exercise;  while  the  serious  student,  necessarily 
preferring  that  form  of  disputation  which  recognized  truth  as 
the  end  of  this,  as  of  other  intellectual  processes,  betook  himself 
to  one  or  other  of  the  philosophies  of  the  revivaL 

In  order  to  complete  this  sketch  of  the  development  of 
sophistry  in  the  latter  half  of  the  5th  century  and  the  earlier  half 
of  the  4th,  it  is  necessary  next  to  take  account  of  Socrates  and 
the  Socratics.  A  foe  to  philosophy  and  a  renegade  from  art, 
Socrates  took  his  departure  from  the  same  point  as  Protagoras,' 
and  moved  in  the  same  direction,  that  of  the  education  of  youth. 
Finding  in  the  cultivation  of  "  virtue "  or  "  excellence "  a 
substitute  for  the  pursuit  of  scientific  truth,  and  in  disputation 
the  sole  means  by  which  "  virtue  "  or  "  excellence "  could 
be  attained,  he  resembled  at  once  the  sophists  of  culture  and 
the  sophists  of  eristic.  But,  inasmuch  as  the  "  virtue  "  or 
"  excellence  "  which  he  sought  was  that  of  the  man  rather  than 
that  of  the  official,  while  the  disputation  which  he  practised 
had  for  its  aim,  not  victory,  but  the  elimination  of  error,  the 
differences  which  separated  him  from  the  sophists  of  culture 
and  the  sophists  of  eristic  were  only  less  considerable  than  the 
resemblances  which  he  bore  to  both;  and  further,  though  his 
whole  time  and  attention  were  bestowed  upon  the  -education 
of  young  Athenians,  his  theory  of  the  relations  of  teacher  and 
pupil  differed  from  that  of  the  recognized  professors  of  education, 
inasmuch  as  the  taking  of  fees  seemed  to  him  to  entail  a  base 
surrender  of  the  teacher's  independence.  The  principal  character- 
istics of  Socrates's  theory  of  education  were  accepted,  mutatis 
mutandis,  by  the  leading  Socratics.  With  these  resemblances 
to  the  contemporary  professors  of  education,  and  with  these 


differences,  were  Socrates  and  the  Soicratics  sophists  or  not? 
To  this  question  there  is  no  simple  answer,  yes  or  no     It  is 
certain  that  Socrates's  contemporaries  regarded  him  as  a  sophist, 
and  it  was  only  reasonable  that  they  should  so  regard  him,  because 
in  opposition  to  the  physidsts  of  the  past  and  the  artists  of  the 
present  he  asserted  the  claims  of  higher  education.    But,  thoogb 
according  to  the  phraseology  of  the  time  he  was  a  sophist,  be 
was  not  a  typical  sophist — ^his  prindfrfe  that,  while  sdentific 
truth  is  unattainable  by  man,  rif^t  opinion  is  the  only  basis  of 
right  aaion,  clearly  differentiating  him  from   all  the   other 
professors  of  "  virtue.."    Again,  as  the  Socratics — Plato  himself, 
when  he  established  himself  at  the  Academy,  being  no  excep- 
tlon-r-were,  like  their  master,  educators  rather  than  philosopbezs, 
and  in  their  teaching  laid  especial  stress  upon  discussion,  they, 
too,  were  doubtless  regarded  as  sophists,  not  by  laocratcs  only, 
but  by  their  contemporaries  in  general ;  and  it  may  be  coo^cturcd 
that  the  disputatious  tendendes  of  the  Megarian  sdwol  made 
it  all  the  more  difficult  for  Hato  and  others  to  secure  a  pxcpet 
appreciation  of  the  difference  between  dialectic,  or  discussion 
with  a  view  tOkthe  discovery  of  truth,  and  eristic,  or  discussion 
with  a  view  to  victory.     Changing  circumstances,  however, 
carry  with  them  changes  in  the  meaning  and  appb'cation  of 
words.    Whereas,  so  long  as  philosophy  was  in   abeyance 
Socrates  and  the  Socratics  were  regarded  as  sophists  of  an 
abnormal  sort,  as  soon  as  philosophy  revived  it  was  dimly 
percdved  that,  in  so  far  as  Socrates  and  the  Socratics  dissented 
from  sophistry,  they  preserved  the  philosophical   tradition. 
This  being  so,  it  was  found  convenient  to  revise  the  terminofegy 
of  the  past,  and  to  indude  in  the  phQosophicai  succession  those 
who,  though  not  philosophers,  had  cherished  the  sacred  spark. 
As  for'Socratcs,  he  ranked  himself  ndther  with  the  philosophers, 
who  professed  to  know,  nor  with  the  sophists,  who  professed 
to  teach;  and,  if  be  sometimes  described  himself  as  a  ^tX6ao0ct 
he  was  careful  to  indicate  that  be  pretended  to  no  other 
knowledge  than  that  of  his  own  limitations. 

It  wouJd  seem  then,  (x)  that  popular  nomendature  induded 
under  the  term  "  sophist "  all  feadiers — whether  pnttaatoa^  or 
like  Socrates,  amateurs — who  communicated,  not  artistic  skill, 
nor  philosoi^ical  theory,  but  a  general  or  liberal  education; 
(2)  that,  of  those  who  were  conunonly  accounted  sophists,  some 
professed  culture,  smne  forensic  rhetoric,  some  political  rhetoric, 
some  eristic,  some  {tje.  the  Socratics)  dialectic;  (5)  that  the 
differences  between  the  different  groups  of  sophists  were  not 
inconsiderable,  and  that  in  particular  the  teadiing  of  tbe  rhe- 
toricians was  distinct  in  origin,  and,  in  so  far  as  iu  aim  was 
success  in  a  special  walk  of  life,  distinct  in  character,  from  the 
more  general  teaching  of  the  sophists  of  culture,  the  eristics, 
and  the  dialecticians,  while  the  teaching  of  the  dialecticians 
was  discriminated  from  that  of  the  rest,  in  so  fi^r  as  the  aim  of 
the  dialecticians  was  truth,  or  at  least  the  bettering  of  opinion; 
and,  consequently,  (4)  that,  in  awarding  praise  and  blame  to 
sophistry  and  its  representatives,  the  distinctive  characteristics 
of  the  groups  above  enumerated  must  be  studiously  kept  in 
view. 

Lapse  of  time  and  change  of  circumstances  brought  with 
them  not  merely  changes  in  the  subjects  taught,  but  also  changes 
in  the  popular  estimate  of  sophistry  and  sophista.  The  first 
and  most  obvious  sentiment  which  sophistry  evened  was  an 
enthusiastic  and  admiring  interest.  The  sophist  seemed  to  his 
youthful  hearers  to  open  a  new  fidd  of  intellectual  activity  and 
thereby  to  add  a  fresh  zest  to  existence.  But  in  proportion  to  the 
fasdnation  which  he  exercised  upon  the  young  was  the  distrust 
which  he  inspired  in  their  less  pliable  elders.  Not  only  were 
they  dismayed  by  the  novdty  of  the  sophistical  teaching,  but 
also  they  vagudy  percdved  that  it  was  subversive  of  authority, 
of  the  kuthority  of  the  parent  over  the  child  as  well  as  of  the 
authority  of  the  state  over  the  dtizen.  Of  the  two  confUciing 
sentiments,  the  favour  of  the  young,  gaining  as  years  passed 
away,  naturally  prevailed;  sophistry  c^iscd  to  be  novd,  and 
attendance  in  the  lecture-rooms  of  the  sophists  came  to  be 
thought  not  less  necessary  for  the  youth  than  attendance  in 
the  dem|niary  schools  for  the  boy.  .The  livdy  enthusiasm 
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tad  the  farioQs  oppontion  which  greeted  Pzotafont  had  now 
haznt  themselves  out,  and  before  long  the  sophist  was  treated 
by  the  num  of  the  wodd  as  a  hannlessi  necessaiy  pedagogue. 

That  aophittry  mot  be  studied  in  its  historical  development 
was  cieariy  wen  by  Plato,  whose  dialogue  called  the  So^tist  contains 
a  formal  review  of  the  changing  phsies  and  aspects  of  sophistical 
teaching.    The  subject  which  is  discussed  in  that  dialogue  and  its 


r,  the  StaUsman,  being  the  question  "  Are  sophist,  statesman^ 
and  philosopher  identical  or  different?"  the  Eleate  who  acts  as 
protagonist  seeks  a  definition  of  the  term  "  soohist "  by  means  of  a 
— 'is  of  divisions  or  dichotomies.   In  this  way  ne  is  led  to  regard  the 

""" ively^x)  as  a  pnurtitioner  of  that  branch  of  mer- 

aon  in  private  which  professes  to  impart  **  virtue  " 
» pesrment  in  the  shape  of  a  fee,  in  opposition  to  the  flatterer 
who  offcfs  pleasure,  asking  for  sustenance  in  return;  (a)  as  a  pracd- 
taoner  of  that  branch  of  mental  trading  which  purveys  from  dty  to 
dt^  discourses  and  lessons  about  "  virtue/*  m  opposition  to  the 
artist  vdio  similarly  purveys  discourses  and  lessons  about  the  arts; 
(3)  and  (4)  as  a  practitioner  of  those  branches  of  mental  trading, 
retail  and  wfaoleale,  which  purvey  discourses  and  lessons  about 
**  virtue  "  witliin  a  dty,  in  opposition  to  the  artists  who  similarly 
purvey  discourses  and  lessons  about  the  arts;  (5)  as  a  practitioner 
of  that  branch  of  eristic  which  brings  to  the  professor  pecuniary 
emolument,  eristic  being  the  systematic  form  of  antilogic,  and 
dealing  with  justke.  injustice  and  othe^  abstractions,  and  antilogic 
being  that^  form  oc  ^dispotation  which  uses  question  and  answer 
in  pnvate,  in  oppontion  to  forensic,  which  uses  continuous  discourse 
in  the  law-courts;  (6)  as  a  practitioner  of  that  branch  of  education 
which  purges  away  die  vain  concdt  of  wisdom  by  means  of  cros»> 
ezaminatraa,  in  cmpodtion  to  the  traditional  method  of  reproof 
or  admonitioo.  Tnese  definitions  being  thus  various,  the  Eleate 
notes  that  the  sophist,  in  consideration  oia  fee,  disputes,  and  teaches 
othen  to  dispute,  about  things  divine,  cosmical,  metaphyseal,  legal, 

Elitical,  technical — in  fact,  about  everything — not  having  know- 
Ige  of  them,  because  universal  knowledge  is  unattainable;  after 
which  he  is  in  a  position  to  define  the  sophist  (7)  as  a  conscious 
impostor  who,  in  private,  by  discontinuous  discourse,  compels  his 
inteilocntor  to  contradict  hunself ,  in  opposition  to  the  iiHioXoTiJcfc, 
who,  in  public,  by  continuous  discourse,  imposesnipon  csowds. 
It  is  dear  that  the  final  definition  is  preferred,  not  because  of 


represent 

stages  or  forms  of  sophistry  as  conodVed  from  different  points 
of  view.  Thus  the  first  and  second  definitions  represent  the 
founders  of  the  sophistry  of  culture,  Protagoras  and  Prodicus,  from 
the  respective  points  01  view  of  the  older  Athenians,  who  duliked 
the  oew  culture,  and  the  younger  Athenians,  who  admired  it;  the 
third  and  fourth  definitions  lepresent  imitators  to  whom  the  note 
of  itinerancy  was  not  applicable;  the  fifth  definition  lepresents  the 
eariier  eristics,  contemporaries  m  Socrates,  whom  it  was  necessaiy 
to  distinguish  from  the  teachen  of  forensic  oratory;  the  sixth  is 
framed  to  meet  the  anomalous  case  of  Socrates,  in  whom  many 
■aw  the  typical  sophist,  thou^  Plato  concdves  this  view  to  be 
unfortunate;  and  the  seventh  and  final  definition,  having  in  view 
cristical  sophistry  fully  devdoped,  distingtushes  it  from  hutoSaryuct, 
ut.  political  rhetoric,  but  at  the  same  time  hints  that,  though 
•a^tvric^  and  <wmXot<«4  may  be  discfiminated,  they  are  neverthe- 
less near  akin,  the  one  bdng  the  ape  of  philosophy,  the  other  the 
npe  of  statesmanship^  In  uort,  Plato  traces  the  changes  which, 
in  less  than  a  oentuiy,  had  taken  place  in  the  meaning  of  the  term, 
partly  through  changes  in  the  practice  of  the  sophists,  partly  through 
changes  in  their  surroundings  and  in  public  opinion,  so  as  to  show 
by  a  familiar  instance  that  general  terms  which  do  not  describe 
natural  kinds  cannot  have  a  stabfe  connotation. 

Now  it  b  easy  to  see  that  in  this  careful  statement  Plato  recog- 
nises three  periods.  The  first  four  definitions  represent  the  period 
of  Protagoras,  Prodicus,  and  their  immediate  successon,  when  the 
object  sought  was  "virtue,"  " eiicellence,"  "culture,"  and  the 
means  to  it  was  literature.  The  fifth  and  sixth  definitions  represent 
the  close  of  the  5th  century,  when  sophistry  handled  erisdcaOy,  and 
perhaps,  though  Plato  demurs  to  the  indusion,  dialectically.  ques- 
tioos  of  justice,  injustice  and  the  lilw,  IusvimI  or  forensic  rhetoric 
being  ks  pnndmate  rivsL  The  seventh  definition  represents  ^the 
first  naif  ct  the  4th  century,  when  sophistry  was  eristical  in  a  wider 
field,  having  lor  its  rivals  not  forensic  rhetoric,  but  the  rhetoric  of 
the  assembly.  Plato's  dasdficatlon  of  educational  theories  is  then 
substantially  the  classification  adopted  in  this  article,  though, 
whcnees  hcare,  in  accordance  with  well-attested  popular  usage,  all 
the  edoqational  theories  mentioned  are  induded  under  the  head 
of  sophistry,  Plato  allows  to  rhetoric,  forenuc  and  political,  an  inde- 
pendent poakion,  and  hints  that  there  are  grounds  for  denying  the 
title  of  sophist  to  the  dialectician  Socrates.  Incidentally  we  gather 
two  important  facts-^i),  that  contemporary  with  the  dialectic  of 
Socrates  there  was  an  eristic,  and  (2)  that  thu  eristic  was  mainly 
api^ied  to  ethidsl  questions.  nnaUy,  we  may  be  sure  that,  if  Plato 
was  thus  careful  to  distinguish  the  phases  and  aspects  of  sophistical 
dsiilupiimHi  he  eould  never  have  fallen  into  toe  moden  cnor  of 


bestowing  upon  those  whom  the  Gredn  called  sophists  dther 
indiscriminate  censure  or  indiscriminate  laudation. 

s.  RtUaions  of  Sopkislry  to  Education,  Lileraiwe  and 
Philosophy, — ^If  then  the  sophistSi  from  Protagoras  to  laocrates, 
were  before  everything  educators,  it  becomes  necessary  to  inquire 
whether  their  labours  marked  or  promoted  an  advance  in  educa- 
tional  theory  and  method.  At  the  beginning  of  the  5th  century 
B.C.  every  yotmg  Greek  of  the  better  sort  already  recdved  nidi- 
mentaiy  instruction,  not  only  in  music  and  gymnastics,  but  also 
in  reading  and  writing.  Further,  in  the  colonies,  and  e^)ecially 
the  colonies  of  the  West,  philosophy  and  art  had  done  something 
for  higher  education.  Thus  in  Italy  the  Pythagoxean  school 
was,  in  the  fullest  sense  of  the  term,  an  educational  institution; 
and  in  Sicily  the  rhetorical  trarhing  of  Coraz  and  Tisiaa  was 
presumably  educational  in  the  same  sense  as  the  teaching  of 
Gorgias.  But  in  central  Greece,  where,  at  any  rate  down 
to  the  Persian  Wars,  politics,  domestic  and  foreign,  were  all- 
engrossing,  and  left  the  dtizen  little  Idsure  for  self-cultivation, 
the  need  of  a  higher  education  had  hardly  made  itself  fdt. 
The  overthrow  of  the  Persian  invaders  changed  all  this.  Hence- 
forward the  best  of  Greek  art,  philosophy,  and  literature 
gravitated  to  Athens,  and  with  thdr  concentration  and  conse- 
quent devdopment  came  a  general  and  growing  demand  for 
teaching.  As  has  been  seen,  it  was  just  at  this. period  that 
philosophy  and  art  ceased  to  be  available  for  educational  pur- 
poses, and  accordingly  the  literary  sophists  were  popular  precisely 
because  they  offered  advanced  teaching  which  was  ndther 
philosophical  nor  artistic.  Thdr  recognition  of  the  demand 
and  their  attempt  to  satisfy  it  are  no  small  claims  to  distinction. 
That,  whereas  before  the  time  of  Protagoras  there  was  little 
higher  education  in  the  colonies  and  less  in  central  Greece, 
after  his  time  attendance  in  the  lecture-rooms  of  the  sophists 
was  the  customary  sequel  to  attendance  in  the  dementazy 
schools,  is  a  fact  which  spesJcs  for  itsdf. 

But  this  is  not  all.  The  education  provided  by  the  sophists 
of  cidture  had  positive  merits.  When  Protagoras  induded  in 
his  course  grammar,  style,  inteipreUtion  of  the  poets,  and 
oratory,  supplementing  his  own  continuous  expositions  by 
disputations  In  which  he  and  his  pupils  took  part,  he  showed 
a  not  inadequate  appreciation  of  the  requisites  of  a  literary 
education;  and  it  may  be  conjectured  that  his  comprehensive 
programme,  which  Prodicus  and  others  extended,  had  something 
to  do  with  the  devdopment  of  that  versatility  which  was  the 
most  notable  dement  in  the  Athenian  character. 

There  is  less  to  be  said  for  the  teachers  of  rhetoric,  politics 
and  eristic,  who,  in  limiting  themsdves  each  to  a  single  subject — 
the  rhetoricians  proper  or  forensic  rhetoricians  to  one  branch 
of  oratory,  the  politicians  or  political  rhetoricians  to  another, 
and  the  eristics  to  disputation — ceased  to  be  educators  and 
became  instructors.  Nevertheless,  rhetoric  and  disputation, 
though  at  the  present  day  strangdy  neglected  in  English  schools 
and  universities,  are,  within  their  limits,  valuable  instruments; 
and,  4S  specialisation  in  teaching  does  not  necessarily  imply 
spedaUzation  in  learning,  many  of  those  who  attended  the 
lectures  and  the  classes  of  a  rhetorician  or  an  eristic  sought  and 
found  other  instruction  elsewhere.  It  would  seem  then  that  even 
in  its  decline  sophistry  had  its  educational  use.  But  in  any 
case  it  may  be  claimed  for  its  professors  that  in  the  course  of 
a  century  they  discovered  and  turned  to  accotmC  most  of  the 
instruments  of  literaxy  education. 

With  these  omsiderable  merits,  normal  sophistry  had  one 
defect,  its  indifference  to  truth.  Despairing  of  pUlosopby— 
that  is  to  say,  of  physical  sdence — the  sophists  were  prepared 
to  go  all  lengths  in  sceptidam.  Accordingly  the  epiddctic 
sophists  in  exposition,  and  the  argumentative  sophists  In  debate, 
one  and  all,  studied,  not  matter  but  style,  not  accuracy  but  effect, 
not  proof  but  persuasion.  In  short,  in  their  hostility  to  sdence 
they  refused  to  handle  literature  in  a  sdentific  spirit.  That 
this  defect  was  serious  was  dimly  apprehended  even  by  those 
who  frequented  and  admired  the  lectures  of  the  earlier  sophists; 
that  it  was  fatal  was  deariy  seen  by  Socrates,  who,  himself 
commooly  regarded  aa  a  sophist,  emphatically  reprehended. 
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not  only  the  taking  of  fees,  which  was  after  all  a  mere  incident, 
objectionable  because  it  seemed  to  preclude  independence  of 
thought,  but  also  the  fundamental  disregard  of  truth  wbiqh 
infected  every  part  and  every  phase  of  sophistical  teaching. 
To  these  contemporary  censures  the  modem  critic  cannot 
refuse  his  assent. 

To  literature  and  to  oratory  the  sophists  rendered  good  service. 
Themselves  of  necessity  stylists,  because  their  professional 
success  largely  depended  upon  skilftd  and  effective  exposition, 
the  sophists  both  of  culture  and  of  rhetoric  were  professedly 
teachers  of  the  rules  of  grammar  and  the  principles  of  written 
and  spoken  discourse.  Thus,  by  example  as  well  as  by  precept, 
they  not  only  taught  their  hearers  to  value  literary  and  oratorical 
excellence,  but  also  took  the  lead  in  fashioning  the  style  of  thdr 
time.  Their  influence  in  these  respects  was  weighty  and  impor- 
tant. Whereas,  when  sophistry  began,  prose  composition  was 
hardly  practised  in  central  Greece,  the  sophists  were  still  the 
leaders  in  literature  and  oratory  when  Plato  wrote  the  Republic, 
and  they  had  hardly  lost  their  position  when  Demosthenes 
delivered  the  Philippics.  In  fact,  it  is  not  too  much  to  say  that 
it'was  the  sophists  who  provided  those  great  masters  with  their 
consummate  instrument,  and  it  detracts  but  little  from  the 
•merit  of  the  makers  if  they  were  themselves  unable  to  draw 
from  it  its  finer  tones. 

The  relation  of  sophistry  to  philosophy  was  throughout  one 
of  pronounced  hostility.  From  the  days  of  Protagoras,  when 
this  hostility  was  triumphant  and  contemptuous,  to  the  days 
of  Isocrates,  when  it  was  jealous  and  bitter,  the  sophists  were 
declared  and  consistent  sceptics.  But,  although  Protagoras 
and  Gorgias  had  examined  the  teaching  of  their  predecessors 
so  far  as  to  satisfy  themselves  of  its  futility  and  to  draw  the 
sceptical  inference,  their  study  of  the  great  problem  of  the  day 
was  preliminary  to  their  sophistry  rather  than  a  part  of  it; 
and,  as  the  overthrow  of  philosophy  was  complete  and  the  attrac- 
tions of  soplustiy  were  all-powerful,  the  question  "  What  is 
knowledge?  "  ceased  for  a  time  to  daim  or  to  receive  attention. 
There  is,  then,  no  such  thing  as  a  '*  sophistical  theory  of  know- 
ledge." Similarly,  the  recognition  of  a  "sophistical  ethic" 
is,  to  say  the  least,  misleading.  It  may  have  been  that  the 
sophists'  preference  of  seeming  to  reality,  of  success  to  truth, 
had  a  mischievous  effect  upon  the  morality  of  the  time;  but  it 
b  clear  that  they  had  no  common  theory  of  ethics,  and  there 
is  no  warrant  for  the  assumption  that  a  sophist,  as  such,  specially 
interested  himself  in  ethical  questions.  When  I^tagoras 
asserted  "  dvic  excellence  "  or  "  virtue  "  to  be  the  end  of  educa- 
tion, he  ndther  expressed  nor  implied  a  theory  of  morality. 
Prodicus  in  his  platitudes  reflected  the  ctistomary  morahty  of 
the  time.  Gorgias  said  plainly  that  he  did  not  teach  "  virtue." 
If  Hippias,  Polus  and  Thrasymachus  defied  conventional  morality, 
they  did  so  independently  of  one  another,  and  in  this,  as  in  other 
matters,  they  were  disputants  maintaining  paradoxical  theses, 
rather  than  thinkers  announdng  heretical  convictions.  The 
morality  of  Isocrates  bore  a  certain  resemblance  to  that  of 
Socrates.  In  short,  the  attitude  of  the  sophists  towards  inquiry 
in  general  preduded  them,  collectively  and  individually,  from 
attachment  to  any  particular  theory.  Yet  among  the  so-called 
sophists  there  were  two  who  had  philosophical  leanings,  as 
appears  in  their  willingness  to  be  called  by  the  title  of  philosopher. 
First,  Socrates,  whilst  he  concdved  that  the  physicists  had 
mistaken  the  field  of  inquiry,  absolute  truth  bdng  unattainable, 
maintained,  as  has  been  seen,  that  one  opinion  was  better  than 
another,  and  that  consistency  of  opinion,  resulting  in  consistency 
of  aaion,  was  the  end  whidi  the  human  intellect  properly  pro- 
poses to  itself.  Hence,  though  an  agnostic,  he  was  not  unwilling 
to  be  called  a  philosopher,  in  so  far  as  he  pursued  such  truth  as 
was  attainable  by  man.  Secondly,  when  sophistry  had  begun 
to  fall  into  contempt,  the  political  rbetoridan  Isocrates  claimed 
for  himself  the  time-honoured  designation  of  philosopher, 
'^herein,"  says  Plato,  "resembling  some  tinker,  bald-pated 
and  short  of  stature,  who,  having  made  money,  knocks  off 
his  chains,  goes  to  the  bath,  buys  a  new  suit,  and  then  takes 
advantage  of  the  poverty  and  desolation  of  his  master's  daughter 


to  urge  upon  her  his  ^dlons  addresses  "  {lUp.  vL  495  E).    It 

will  be  seen,  however,  that  ndther  Socrates  nor  Isocrstes  was 

philosopher  in  any  strict  sense  of  the  word,  the  speculative 

aims  of  physicists  and  metaphysicians  being  foreign  to  the 

practical  theories  both  of  the  one  and  of  the  other. 

As  for  the  daaaification  of  tophittical  merhodt,  so  for  their 
critidBm,  the  testimonv  of  Plato  is  all-important.  It  may  be 
conjectured  that,  when  he  emei^ed  from  the  purely  Socratic  phase 
of  his  earlier  yean,  Plato  gave  lumself  to  the  study  of  oontempocary 
methods  of  education  and  to  the  elaboration  of  an  edncataooal 
system  of  his  own,  and  that  it  was  in  this  way  that  he  came  to 


_  y        

the  metaphysical  speculations  of  his  maturity.  It  may  be  imatined 
further  that,  when  he  established  himself  at  the  Acadcny,  his  fina 
care  was  to  draw  up  a  scheme  of  education,  indudiag  arithmetic, 
geometry  (plane  and  solid),  astronomy,  harmonics  and  dialectic, 
and  that  it  was  not  until  he  had  arranged  for  the  carrying  out  of 
this  programme  that  he  devoted  himself  to  the  special  fuoctioas 
of  professor  of  philosophy.  However  this  may  be,  we  find  amoogat 
his  writings — intermeoiate,  as  it  would  seem,  between  the  Socratic 
converaatwns  of  his  first  period  of  literary  activity  and  the  mcta- 

Ehysical  disquisitions  of  a  bter  time — a  series  of  dialogues  which, 
owever  varied  thdr  ostensible  subjects,  agree  in  havmg  a  direct 
bearing  upon  education.  Thus  the  Prolacoroi^  brings  the  educa- 
rional  theory  of  Protagoras  and  the  sophists  of  culture  face  to  face 
with  the  educational  theory  of  Socrates,  so  as  to  ezpOK  the  limita- 
tions of  both;  ^e  Gorgtdi  deab  with  thie  moral  ftspect  of  the  teach- 
ings of  the  forensic  rhetorician  Gorgias  and  the  political  rhetorictaa 
Isocrates,  and  the  intellectual  aspect  of  their  respective  theories  of 
education  is  handled  in  the  Phatdrusi  the  Mtno  on  the  <me  hand 
exhibits  the  strength  and  the  weakness  of  the  teaching  of  Socrates, 
and  on  the  other  brings  into  view  the  makeshift  metbod  of  those 
who,  despising  systematic  teaching,  regarded  the  practical  |)oU- 
tidan  as  the  true  educator;  the  tMlMyiemus  has  tor  its  subject 
the  eristical  method ;  finally,  having  in  these  dialogues  charactenaed 
the  current  theories  of  education,  Plato  proceeds  in  the  JUpaMic 
to  devdop  an  original  scheme.  Plato's  criticisms  of  the  soplusts 
are  then,  m  the  opinion  of  the  present  writer,  no  mere  Mier  dicta, 
introduced  for  purposes  of  literary  adornment  or  dramatic  effect, 
but  rather  the  expressions  of  profouofl  and  reasoned  convictioo, 
and.  as  such,  entided  at  any  rate  to  lespecL  For  the  details 
of  Plato's  critioue  the  reader  should  go  not  to  the  summaries  of 
commentators,  out  to  the  dialogues  themselves.  In  this  pbuoe 
it  b  sufficient  to  say  that,  while  Hato  accounts  no  education  satis- 
factory which  has  not  knowl^ge  for  its  basb,  he  cmjdiaticaUy 
prefera  the  sceptidsm  of  Socrates,  which,  despairing  of  knowledge, 
seeks  right  opinion,  to  the  sceptidsm  of  the  sophists,  which, 
despairing  of.  knowledge,  abandons  the  attempt  to  better  erisfing 
behefs. 

3.  The  Theory  of  Grote. — ^The  post-Flatonic  hutorians  and 
critics,  who,  wbUe  they  knew  the  earlier  sophbtry  only  through 
tradition,  were  eyewitnesses  of  the  sophbtry  of  the  decadence, 
were  more  alive  to  the  faults  than  to  the  virtues  of  the  movement. 
Overlooking  the  differences  which  separated  the  humanists 
f Asm  the  eristics,  and  both  of  these  from  the  rhetoricians,  and 
taking  no  account  of  Socrates,  whom  they  regarded  as  a  philo- 
sopher, they  forgot  the  services  which  Protagoras  ai^l  Prodicus,, 
Gor^as  and  Isocrates  had  rendered  to  education  and  to  litera- 
ture, and  induded  the  whole  professioii  in  an  indiscriminate 
and  contemptuous  censure.  Thb  prejudice,  ^tabliahing  itself 
in  familiar-  speech,  has  descended  from  antiquity  to  modem 
times,  colouring,  when  it  does  not  dbtort,  the  narratives  of 
biographers  and  the  criticisms  of  commentators.  "  The  sophists," 
says  Grote,  "  are  spoken  of  as  a  new  dass  of  n^en,  or  sometimes 
in  language  which  implies  a  new  doctrinal  sect  or  school,  as 
if  they  then  sprang  up  in  Greece  for  the  first  time — ostentatious 
impostors,  flattering  and  duping  the  rich  youth  for  their  own 
personal  gain,  undermining  the  morality  of  Athens,  public  and 
private,  and  encouraging  their  pupils  to  the  unscmpulbus 
prosecution  of  ambition  and  cupidity.  They  are  even  affirmed  to 
have  succeeded  in  corrupting  the  general  morality,  so  that  Athens 
had  become  miserably  d^enerated  and  vidous  in  the  latter 
years  of  the  Pdoponnesian  War,  as  compared  with  what  she 
was  in  the  time  of  Miltiades  and  Arbtddes;"  and,  althou^ 
amongst  the  pre-Grotian  scholars  there  were  some  who  saw 
as  dearly  as  Grote  himself  that  "  the  sophbts  arc  a  much- 
calumniated  race  "  (G.  H.  Lewes),  it  b  certain  that  hbtorians  of 
philosophy,  and  editors  of  Plato,  especially .  the  "  acomai 
plumbeum  Stallbaumii,"  had  given  ample  occasion  for  the 
energetic  protest  contained  in  the  famous  sixty-seventh  diaptcr 
of  Grote's  History  of  Greeu,   Amongit  the  many  mcriu  of  thai 
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admirable  scholar,  it  is  one  of  the  greatest  that  he  has  laid  **  the 
fiend  called  die  SopkisUk,"  that  is  to  say,  the  theory  that 
sophistry  was  an  organized  conspiracy  against  law  and  morals. 
NevertbidLess,  in  this  matter  he  is  always  an  advocate;  and  it 
may  be  thought  that,  while  he  successfully  disposes  of  the 
current  slander,  his  description  of  his  dienta  needs  correction 
in  some  important  particulars.  Hence  the  followiog  paragraphs, 
while  they  will  resume  and  a&xm  his  principal  redults,  will 
qualify  and  impugn  some  of  his  positions. 

In  so  far  as  he  is  critical,  Grote  leaves  little  to  be  desired. 
That  the  persons  styled  sophists  "  were  not  a  sect  or  school, 
with  common  doctrines  or  method,"  is  dear.  Common  doctrine, 
that  b  to  say,  common  doctrine  of  a  positive  sort,  they  could 
not  have,  because,  being  sceptics,  they  had  nothing  which  could 
be  called  positive  doctrine;  while  there  was  a  period  when  even 
their  scepticism  was  in  no  wise  distinctive,  because  they  shared 
it  with  all  or  nearly  all  their  contemporaries.  Ndther  were 
they  united  by  a  common  educational  method,  the  end  and  the 
instruments  of  education  being  diversdy  concdved  by  |^ro- 
tagoras,  Gorgias  and  Isocrates,  to  say  nothing  of  the  wider 
differences  which  separate  these  three  from  the  eristics,  and  all 
the  four  normal  types  from  the  abnormal  type  represented  by 
Socrates. 

Again,  it  is  certain  that  tfie  theoretical  and  practical  morality 
of  the  sophists,  regarded  as  a  class,  was  '*  ndther  above  nor 
bdow  the  standard  of  the  age."  The  taking  of  fees,  the  pride 
of  professional  success,  and  the  teaching  of  rhetoric  are  no  proofs 
eitho'  of  conscious  charlatanism  or  of  ingrained  depravity. 
Indeed,  we  have  evidence  of  sound,  if  conventional,  prindple 
in  Prodicus's  apologue  of  the  "Choice  of  Heracles,"  and  of 
honourable,  though  eccentric,  practice  in  the  story  of  Pn>- 
tagoras's  treatment  of  defaulting  pupils.  But,  above  all,  it  is 
antecedently  certain  that  defection  from  the  ordinary  standard 
of  morality  would  have  preduded  the  success  which  the  sophists 
unquestionably  sought  and  won.  In  fact,  public  opinion  made 
the  morality  of  the  sophists,  rather  than  the  sophists  the  morality 
of  public  opinion.  Hence,  even  if  we  demur  to  the  judgment 
of  Grote  that  "  Athens  at  the  dose  of  the  Peloponnesian  War 
was  not  more  corrupt  than  Athens  in  the  days  of  Miltiades 
and  Aristddes,"  we  shall  not  "  consider  the  sophists  as  the 
corrupters  of  Athenian  morality,"  but  rather  with  Plato  lay 
the  Uame  upon  society  itself,  which,  "  in  popular  meeting, 
law  courts,  theatres,  armies  and  other  great  gatherings,  with 
uproarious  censure  and  damorous  applause  "  {Rep.  vi.  492), 
educates  young  and  old,  and  fashions  them  according  to  its 
{Measure. 

Nor  can  we  regard  "  Plato  and  his  followers  as  the  authorized 
teachers  of  the  Greek  nation  and  the  sophists  as  the  dissenters." 
On  the  contrary,  the  sophists  were  in  quiet  possession  of  the 
field  when  Plato,  returning  to  Athens,  opened  the  rival  school 
of  the  Academy;  and,  while  thdr  teaching  in  all  respects  accom- 
modated itself  to  current  oi»nion,  his,  in  many  matters,  ran 
directly  counter  to  it. 

But  if  thus  far  Grote's  protest  against  prevalent  assumptions 
cazries  an  inunediate  and  unhesitating  conviction,  it  may  be 
doubted  whether  his  positive  statement  can  be  accounted 
final.  "  The  appearance  of  the  sophists,"  he  says,  "  was  no 
new  fact.  .  .  .  The  paid  teachers — whom  modem  writers  set 
down  as  the  sophists,  and  denounce  as  the  modem  pestilence 
of  thdr  age — ^were  not  distinguished  in  any  marked  or  generic 
way  from  their  predecessors."  Now  it  is  trae  that  before  447 
B.C.,  besides  the  teachers  of  writing,  gymnastics  and  music,  to 
whom  the  young  Greek  resorted  for  elementary  instruction, 
there  were  artists  and  artisans  who  not  only  practised  thdr 
crafts,  but  also  corrmiunicated  them  to  apprentices  and  pupils, 
and  that  accordingly  the  Platonic  Protagoras  recognizes  in  the 
gymnast  Iccus,  the  physidan  Herodicus,  and  the  musicians 
Agathodes  and  Pythodides,  forenmners  of  the  sophists.  But 
the  forerunnen  of  the  sophists  are  not  to  be  confounded  with 
the  ac^hists  themselves,  and  the  difference  between  them  is 
not  far  to  seek.  Though  some  of  those  who  resorted  to  the 
gymnasts,  physicians  and  musidans  derived  from  them  such 


substitute  for  *'  higher  education  "  as  was  bdore  447  generally 
obtainable,  it  was  only  incidentally  that  professional  men 
and  artists  communicated  anything  which  could  be  called 
by  that  name.  Contrariwise,  the  sophists  were  always  and 
essentially  professors  of  the  higher  education;  and,  although 
in  process  of  time  specialization  assimilated  sophistry  to  the 
arts,  at  the  outset  at  any  rate,  its  declared  aim — the  cultivation 
of  the  dvic  character — suffidently  distinguished  sophistical 
education  both  from  professional  instroction  and  from  artistic 
training.  It  is  trae  too  that  in  some  of  the  colonies  philosophy 
had  busied  itself  with  higher  education;  but  here  again  the 
forerunners  of  the  sophists  are  easily  distinguished  /rom  the 
sophists,  since  the  sophists  condemned  not  only  the  sdentific 
speculations  of  their  predecessors,  but  also  their  philosophical 
aims,  and  offered  to  the  Greek  world  a  new  employment  for 
leisure,  a  new  intellectual  ambition. 

Nor  is  it  altogether  correct  to  say  that  "  the  piersons  styled 
Sf^hists  had  no  prindples  common  to  them  all  and  distinguishing 
them  from  others."  Various  as  were  the  phases  throu|^  which 
sophistry  passed  between  the  middle  of  the  5th  century  and  the 
middle  of  the  4th,  the  sophists — Socrates  himsdf  being  no 
exception — had  in  their  declared  antagonism  to  philosophy  a 
common  characteristic;  and,  if  in  the  interval,  philosophical 
speculation  being  temporarily  suspended,  scepticism  ceased 
for  the  time  to  be  peculiar,  at  the  outset,  when  Protagoras  and 
Gorgias  broke  with  the  physicists,  and  in  the  sequd,  when 
Plato  raised  the  cry  of  "  back  to  Parmenides,"  this  common 
characteristic  was  distinctive. 

Further,  it  may  be  doubted  whether  Grote  is  suffidently  care- 
ful to  distinguish  between  the  diarges  brought  against  the 
sophists  personally  and  the  criticism  of  their  educational  methods. 
When  the  sophists  are  represented  as  oonsdous  imposters  who 
"  poisoned  and  demoralized  by  corrapt  teaching  the  Athenian 
moral  character,"  he  has,  as  has  been  seen,  an  easy  and  complete 
reply.  But  the  question  still  remains — ^Wa»  the  education 
provided  by  Protagoras,  by  Gorgias,  by  Isocrates,  by  the  eristics 
and  by  Socrates,  good,  bad  or  indifferent?  And,  though  the 
modem  critic  will  not  be  prepared  with  Plato  to  deny  the  name 
of  education  to  all  teaching  which  is  not  based  upon  an  ontology, 
it  may  nevertheless  be  thought  that  normal  sophistry — as 
opposed  to  the  sophistry  of  Socrates — ^was  in  various  degrees 
unsatisfactory,  in  so  far  as  it  tadtly  or  confessedly  ignored  the 
"  material "  element  of  exposition  by  reasoning. 

And  if  Grote  overlooks  important  agreements  he  seems  also 
to  understate  important  differences.  Regarding  Protagoras, 
Gorgias  and  Isocrates  as  types  of  one  and  the  same  sophistry 
(pp.  487,  493,  495,  499,  544,  and  ed.),  and  neglecting  as 
slander  or  exaggeration  aU  the  evidence  in  regard  to  the  sophistry 
of  eristic  (p.  540),  he  concdves  that  the  sophists  undertook  "  to  ' 
educate  young  men  so  as  to  make  them  better  qualified  for 
statesmen  or  ministers,"  and  that  "  that  which  stood  most 
prominent  in  the  teaching  of  Gorgias  and  the  other  sophists  was, 
that  they  cultivated  and  improved  the  powers  of  public  speaking 
in  their  pupils."  Excellent  as  a  statement  of  the  aim  and  method 
of  Isocrates,  and  tolerable  as  a  statement  of  those  of  Gorgias, 
these  phrases  are  inexact  if  applied  to  Protagoras,  who,  making 
"  dvic  virtue  "  his  aim,  regarded  statesmanship  and  administra- 
tion as  parts  of  "  dvic  virtue ",  and  consequently  assigned  to 
oratory  no  more  than  a  subordinate  place  in  his  programme, 
while  to  the  eristics — whose  existence  is  attested  not  only  by 
Plato,  but  also  by  Isocrates  and  Aristotle — and  to  Socrates — 
whom  Grote  hinisdf  accounts  a  sophist — the  description  is 
plainly  and  palpably  inappropriate. 

Gn>te*s  note  about  the  eristical  sophists  is  perhaps  the  least 
satisfactoiv  part  of  his  exposition.  That  "  there  were  io  Athens 
penons  who  abused  the  dialectical  exercise  for  frivolous  puzzles  " 
ne  admits:  but  "  to  treat  Euthydemus  and  Dionysodorus  as 
samples  of  '  the  Sophists '  is,  "  he  continues,  "  altogether  un- 
warrantable." It  would  seem,  then,  that,  while  he  regaras  rhetoric 
as  the  function  of  normal  sophistry,  taking  indifferently  as  his 
types  Protagoras,  Gorgias  and  Isocrates,  he  accounts  Euthydemus 
and  DionvMdorus  (together  with  Socrates)  as  sophists,  but  as 
sophists  of  an  abnormafsort.  who  may  therefore  be  neglected.  Now 
this  view  is  tooonsistettt  with  the  evidence  of  Plato,  wh(^  in  the 
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Sophist,  in  hi*  final  and  operative  definition,  givet  prominence  to 
the  eristical  element,  and  plainly  accounts  it  the  main  character- 
istic not  indeed  of  the  sophistry  Of  the  5th  century,  but  of  the 
sophistry  of  the  4th.  It  must  be  presumed,  then,  that,  in  virtue 
of  his  general  suspicions  of  the  Platonic  testimony,  Grote  in  this 
matter  leaves  the  Sopkist  out  of  account.  There  is,  however, 
another  theory  of  the  significance  of  Plato's  aUusions  to  eristical 
sophistry,  that  of  Professor  H.  Sidgwick,  whose  brilliant  defence  of 
Grote  is  an  indispensable  supplement  to  the  original  document. 
Giving  a  hearty  general  assent  to  Grote's  theory,  Sidgwick  never- 
theless  introduces  qualifications  similar  to  some  of  those  which  are 
suggested  in  this  article.  In  particular  he  allows  that  "  there  was 
at  any  rate  enough  of  charlatanism  in  Protagoras  and  Hippias  to 
prevent  any  ardour  for  their  historical  reputation,"  that  the 
sophists  ffenerally  "  had  in  their  lifetime  more  success  than  thev 
deserved,  that  it  was  "antagonism  to  their  teaching  which 
developed  the  j^enius  of  Socrates,"  and,  above  all,  that,  "  in  his 
anxiety  to  do  justice  to  the  Sophist,  Grote  laid  more  stress  than 
is  at  all  necessary  on  the  partisanship  of  Plato."  Now  this  last 
admission  precludes  Sidgwick  from  ne^^Iecting,  as  Grote  had  done, 
the  evidence  of  the  Ewkydemus.  Pointing  out  that  the  sophists 
of  that  dialogue  "  proieu  «k  Aperit  twtfiOmup  wpurpk^  by  means 
of  dialogue,"  that  they  challenge  the  interlocutor  Mmv  Xbyo^," 
that  "  their  examples  are  drawn  from  common  objects  and 
vulgar  trades."  that  "  they  maintain  positions  that  we  know  to 
have  been  held  by  M^arians  and  Cynics,"  he  infers  that  "  what 


^   conception 

Bis  contemporaries,  as  aU  authorities  combine  to  represent  it, 
requires  us  to  assume  that  his  manner  of  discourse  was  quite  novel, 
that  no  one  before  had  systematically  attempted  to  show  men  their 
ignorance  of  what  they  believed  themsdves  to  know."  he  is-"  dis- 
posed to  think  that  the  art  of  disputation  which  is  ascribed  to 
sophists  in  the  Euthydtmus  and  the  Sophi^es  (juad  exhaustively 
analysed  by  Aristotle  in  the  Btpl  co^twrutS^  OJkYX*^)  originated 
entirely  with  Socratei,  and  that  he  is  altogether  responsible  for  the 
form  at  least  of  thb  second  species  of  sophistic"  To  this  theory 
the  present  writer  is  unable  to  subscribe.  That  Plato  was  not  care- 
ful to  distinguish  the  Megarians  and  the  Cynics  from  the  eristical 
sophists,  ana  that  the  disputants  of  the  4th  century  affected  some 
of  the  mannerisms  of  the  greatest  disputant  of  the  5th  century,  he 
willingly  concedes.  But  he  cannot  allow  either  that  the  Megarians 
and  the  Cynics  were  the  only  eristics,  or  that  eristical  sophistfy 
began  with  Socrates.  Plainly  this  is  not  the  place  for  a  full  ex- 
amination of  the  Question;  yet  it  may  be  remarked — (i)  that  the 
previous  history  of  the  sophists  of  the  Eutkydemus,  who  had  been 
professors  of  tactics  (Xenophon,  Mem,  iiL  i,  i),  swordsmanship, 
and  forensic  argumentation,  implies  that  they  came  to  eristic  not 
from  the  sophistnr  of  Socrates,  out  from  that  of  the  later  human- 
ists, polymaths  01  the  type  of  Hippias;  (2)  that  the  fifth  and  sixth 
defimtions  of  the  So^hut,  in  which  "  that  branch  of  eristic  which 
brings  pecuniary  gain  to  the  practitioner"  is  opposed  to  the 
"  patience-trying^,  purgative  elenchus  "  of  Socrates,  indicate  that 
contemporary  with  Socrates  there  were  eristics  whose  aims  were 
not  his;  (3)  that,  whereas  the  sophist  of  the  final  definition  "  dis- 
putes, and  teaches  others  to  dispute,  about  things  divine,  cosmical, 
metaphysical,  legal,  political,  technical,  in  fact,  about  all  things," 
we  have  no  ground  for  supposing  that  the  Megarians  and  the  Cynics 
used  their  eristic  for  any  purpose  except  the  defence  of  their  logical 
heresies. 

Nor  is  it  possible  to  accept  the  statements  that  "  the  splendid 
genius,  the  lasting  influepce,  and  the  reiterated  polemics  of 
Plato  have  stamped  the  name  sophist  upon  the  men  against 
whom  be  wrote  as  if  it  were  their  recognized,  legitimate  and 
peculiar  designation,"  and  that  "  Plato  not  only  stole  the  name 
out  of  general  circulation,  in  order  to  fasten  it  specially  upon 
his  opponents  the  paid  teachers,  but  also  connected  with  it  express 
discreditable  attributes  which  formed  no  part  of  its  primitive 
and  recognized  meaning  and  were  altogether  distinct  from,  though 
grafted  upon,  the  vague  sentiment  of  dislike  associated  with 
it."  That  is  to  say,  Grote  supposes  that  for  at  least  eight  and 
forty  )rears,  from  447  to  399,  the  paid  professors  had  no  profes- 
sional title;  that,  this  period  having  elapsed,  a  youthful  opponent 
succeeded  in  fastening  an  uncomplimentary  title  not  only 
upon  the  contemporary  teachers,  but  also,  retrospectively,  upon 
their  predecessors;  and  that,  artfully  enhancing  the  indignity 
of  the  title  affixed,  he  thus  obscured,  perverted  and  effaced 
the  records  and  the  memories  of  the  past.  Manifestly  all  three 
propositions  are  antecedently  improbable.  But  more  than  this: 
whereas  in  the  nomenclature  of  Hato's  contemporaries  Pro- 
tagoras, Gorgias,  Socrates,  Dionysodorus  and  Isocrates  were  all 
of  them  sophists,.  Plato  himself,  in  his  careful  investigation 
tuDinarized  above,  limits  the  meaning  of  the  term  to  tLat  it 


shall  include  the  humanists  and  the  eristics  only.  Now,  if 
his  use  of  the  term  was  stricter  than  the  customaxy  use,  he 
can  hardly  be  held  answerable  for  the  latter. 

Nor  is  Grote  altogether  just  in  his  account  ci  Plato's  •Stitude 
towards  the  several  sophists,  or  altogether  judicioas  in  hn 
appreciation  of  Plato's  testimony.  However  contemptuous  in 
his  portnuture  of  Hippias  and  Dionysodorus,  however  severe 
in  hjs  polemic  against  Isocrates,  Plato  regards  Protagoras  with 
admiration  and  Gor^^  with  respect.  While  be  emphasizes 
in  the  later  sophists  the  consequences  of  the  fundamental  error 
of  sophistry— its  indifference  to  truth-~be  does  honour  to 
the  genius  and  the  originality  of  the  leaden  of  the  movemenL 
Indeed,  the  author  of  this  article  finds  in  the  writings  of  Plato 
a  grave  and  discriminating  study  of  the  several  forms  of  sophistry, 
and  no  trace  whatsoever  of  that  Uind  hostility  whidi  should 
warrant  us  in  neglecting  his  dear  and  precise  evidence.. 

In  a  word,  the  present  writer  agrees  with  Grote  that  the 
sophists  were  not  a  sect  or  school  with  common  doctrine  or 
method;  that  their  theoretical  and  practical  morality  was  neither 
above  nor  bdow  that  of  their  age,  being,  in  fact,  determined 
by  it;  and  that  Plato  and  his  followers  are  not  to  be  regarded 
as  the  authorized  teachers  of  the  Greek  nation,  nor  the  ac^phbts 
as  the  dissenters,  but  vi(x  versa.  At  the  same  time,  in  opposi- 
tion to  Grote,  he  maintains  that  the  appearance  of  the  sophists 
marked  a  new  departure,  in  so  far  as  they  were  the  first  profeason 
of  "  higher  education  "  as  such;  that  they  agreed  in  the  rejection 
of  "philosophy";  that  the  education  which  they  severally 
gave  was  open  to  criticism,  inasmuch  as,  with  the  exception 
of  Socrates,  they  attached  too  muich  importance  to  the  form, 
too  iitUe  to  the  matter,  of  their  discourses  and  arguments;  that 
humanism,  rhetoric,  politic  and  disputation  were  characteristic 
not  of  all  sophists  coUectivdy,  but  of  sections  of  the  profession; 
that  Plato  was  not  the  first  to  give  a  q>ecia]  meaning  to  the 
term  "  sophist "  and  to  affix  it  upon  the  professors  of  education; 
and,  finally,  that  Plato's  evidence  is  in  all  essentials  trustworthy. 

*  BiBLiocRAPRT. — On  the  significance  of  the  sophistical  move- 
ment, see  E<  Zeller,  Philosopku  d.  Criechen,  i.  93>-l04l  (4th  ed.. 
Leipzig,  1876);  Presccratic  Pkilosopfky,  iL  3Q4-:5l6  (Lomion.  1881): 
G.  Grote,  History  of  Greece,  ch.  Ixvii.  (London,  1851,  &c.):  E.  M. 
Cope,  "  On  the  Sophists,"  and  "  On  the  Sophistical  Rhetoric."  ia 
J  own.  Qass.  and  Sacr.  PkUoi.  vol.  ii.  (Cambridge,  l8^0,  and  voL 
iii.  (1857),  an  erudite  but  inconclusive  reply  to  Grote;  H.  Sidgwidc, 
"  The  SophisU,"  in  Joum.  ofPkiloL,  vol.  iv.  (Cambridge,  i87a\and 
vol.  V.  (1874),  a  brilliant  ddTence  of  Grote;  A.  W.  Benn,  The  Greek 
PkHosopkers  i.  53^107  (London,  1882).  For  lists  of  treatises  upon 
the  life  and  teaching  of  particular  sophists,  see  Ueberweg.  Gmndria 
d.  Gesck.  d.  Pkilos.,  1. 1§  27-39  (History  of  Pkilosopky.  London.  1880}. 
On  the  later  use  of  the  term  "  sophist,'*^  see  Rbbtouc.    (H.  J  a.) 

SOPHOCLES  (495-406  B.C.),  Greek  tragic  poet,  was  bora 
9.1  Colonus  in  the  neighbourhood  of  Athens.  His  father's  name 
was  Sophillus;  and  the  family  burial-place  is  said  to  have  been 
about  a  mile  and  a  half  from  the  dty  on  the  Decelean  IVay. 
The  date  asagned  for  the  poet's  birth  is  in  accordance  with  the 
tale  that  young  Sophodes,  then  a  pupil  of  the  musidan  Lunprus, 
was  chosen  to  lead  the  chorus  of  boys  in  the  celebration  ol  the 
victory  of  Salamis  (480  B.C.).  The  time  of  his  death  is  fixed 
by  the  allusions  to  it  in  the  Progs  of  Aristophanes  and  in  the 
Muses,  a  lost  play  of  Phrynichus,  the  comic  poet,  which  were 
both  produced  in  405  B.C.,  shortly  before  the  capture  of  Athens. 
And  the  legend  which  implies  that  Lysander  allowed  him  funeral 
honours  is  one  of  those  which,  like  Uie  story  ci  Alexander  and 
Pindar's  house  at  Thebes,  we  can  at  least  wish  to  be  fouided 
on  fact,  though  we  should  probably  substitute  Ag^  for  Lyaanider. 
Apart  from  tragic  victories,  the  event  of  S<^hodes'  life  most 
fully  authenticated  is  his  appointment  at  the  age  of  fifty-five 
as  one  of  the  generals  who  served  with  Perides  in  the  Samian 
War  (440-439  B.C.).  Conjecture  has  been  rife  as  to  the  possi- 
bility  of  his  here  improving  acquaintance  with  Herodotus,  whom 
he  probably  met  some  years  earlier  at  Athens.  But  the  distich 
quoted  by  Plutarch — 

tkSV  'BpoUry  rcCttr  Zefo«Xit  Mm  Av 

is  a  sli^t  ground  on  which  to  reject  the  stronger  tradition 
according  to  which  Herodotus  was  ere  this  established  at 


SOPHOCLES 


42  s 


mod  the  oomddeiicet  in  thdc  writings  may  be  accounted  for  by 
their  having  drawn  from  a  common  source.  The  fact  of  Sophocles' 
generalship  is  the  less  surprising  if  taken  in  connexion  with  the 
interesting  remaric  of  his  biographer  (whose  Life,  though  absent 
from  the  earliest  MS.  throu^  some  misrhanre,  bears  marks  of 
an  Alexandrian  origin)  that  he  took  his  full  share  of  dvic  duties, 
and  even  served  on  foreign  embassies^  The  laxge  adjuaintance- 
ship  which  this  implies,  not  only  in  Athens,  but  in  Ionic  dties 
generally,  is  a  point  of  main  importance  in  oonsidexing  the 
opportunities  of  information  at  his  command.  And,  if  we  credit 
this  assertion,  we  are  the  more  at  liberty  to  doubt  the  other  state- 
ment, though  it  is  not  incredible,  that  bis  appointment  as  general 
was  due  to  the  political  wisdom  of  his  Aniigone. 

The  testimony  borne  by  Aristophanes  in  the  Frogs  to  the 
amiability  of  the  poet's  temper  (6  6'  cCicoXot  iih  M6d\  cCcoXof  6' 
kuT)  agrees  with  the  record  of  his  biographer  that  he  was  univer- 
sally beloved.  And  the  anecdote  readied  by  Cephalus  in  Plato's 
Republic,  that  Sophodes  welcomed  the  release  from  the  passions 
which  is  brought  by  age,  accords  with  the  q>irit  of  his  famous 
Ode  to  Love  in  the  Aniigone.  The  Sophodes  who,  according 
to  Aristotle  {Jilut,  iil.  x8),  said  of  the  government  of  the  Four 
Hundred  that  it  was  the  better  of  two  bad  alternatives  (probably 
the  same  who  was  one  of  the  probuli),  may  or  may  not  have  been 
the  poet.  Other  gossiping  stories  are  hardly  worth  repeating — 
9i  that  Perides  rebuked  his  love  of  pleasure  and  thought  him 
a  bad  general,  though  a  good  poet;  that  he  humorously  boasted 
of  his  own  **  generalship  "  in  affairs  of  love;  or  that  he  said  of 
Acschyhxs  that  he  was  often  right  without  knowing  it,  and  that 
Euripides  represented  men  as  they  are,  not  as  they  ought  to 
be.  (This  last  anecdote  has  the  authority  of  Aristotle.)  Such 
trifles  rather  reflect  contemporary  or  subsequent  impressions 
of  a  sQperfidal  kind  than  tell  us  anything  about  the  man  or 
the  dramatist.  The  gibe  of  Aristophanes  (Pax  695  seq.)»  that 
Sophocles  in  his  old  age  was  become  a  very  Simonides  in  his  love 
for  gain,  may  turn  on  some  perversion  of  fact,  without  being 
altogether  fair  to  either  poet.  It  is  certainly  irreconcilable  with 
the  remark  {VU.  atum.)  that  in  spite  of  pressing  invitations 
he  refused  to  leave  Athens  for  kings'  courts.  And  the  story 
<rf  his  indictment  by  his  son  lophon  for  incompetence  to  manage 
his  affairs — to  whidi  Cicero  has  given  some  weight  by  quoting 
it  in  the  De  senednie—Kppean  to  be  really  traceable  to  Satyrus 
(fl.  c.  900  B.C.),  the  sanle  author  who  gave  publidty  to  the  most 
ridiculous  of  the  various  absurd  accounts  of  the  poet's  deathr— 
that  his  breath  failed  him  for  want  of  a  pause  in  reading  some 
passage  of  the  Antigone,  Satyrus  is  at  least  the  sole  authority 
tor  th«  defence  of  the  aged  poet,  who,  after  redting  passages 
from  the  Oed.  Col.,  is  supposed  to  have  said  to  his  accusers,  "  If 
I  am  Sophodes  I  am  no  dotard,  and  if  I  dote  I  am  not  Sophodes." 
On  the  other  hand,  we  need  not  the  testimony  of  biographers 
to  assure  us  that  he  was  devoted  to  Athens  and  renowned  for 
piety.  He  is  said  to  have  been  priest  of  the  hero  Alcon,  and 
hinttelf  to  have  recdved  divine  honours  after  death. 

That  the  duty  of  managing  the  actoxs  as  well  aa  of  training 
the  chorus  belonged  to  the  author  is  well  known.  But  did 
Aeschylus  act  in  his  own  plays?  This  certainly  is  implied  in 
the  tndition  that  Sophodes,  because  of  the  weakness  of  his 
voice,  was  the  first  poet  who  desisted  from  doing  so.  In  his 
Thamyras,  however,  he  is  said  to  have  performed  on  the  lyre 
to  admiration,  and  in  his  Nausicaa  (perhaps  as  corypharas) 
to  have  played  gracefxiUy  the  game  of  baU.  Various  minor 
improvements  in  decoration  and  stage  carpentry  are  attributed 
to  him — whether  truly  or  not  who  can  tell  ?  It  is  more  interest- 
ing, if  true,  that  he  wrote  his  plays  having  certain  actors  in  his 
eye;  that  be  formed  an  assodation  for  the  promotion  of  liberal 
culture;  and  that  he  was  the  first  to  introduce  three  actors 
on  the  stage.  It  is  asserted  on  the  authority  of  Aristoxenus 
that  Sophodes  was  also  the  first  to  employ  Phrygian  mdodies. 
And  it  is  easy  to  believe  that  Aj.  693  seq.,  Track.  305  seq.,  were 
sung  to  Phrygian  music,  thou^pi  there  are  strains  in  Aesdiylus 
(<.f.  Ckoepk.  152  seq.,  423  seq.)  which  it  is  hard  to  distinguish 
essentially  from  these.  Andeztt  critics  had  also  noted  his 
familiarity  with  Homer,  espedal^  with  the  Odyssey,  his  power 


of  sdectioa  and  of  extracting  an  exquisite  grace  from  all  he 
touched  (whence  he  was  named  the  "  Attic  Bee  "),  his  mingled 
felidty  and  boldness,  and,  above  all,  his  subtle  delineation  of 
human  nature  and  feeling.  They  obwrved  that  the  balanced 
proportions  and  fine  articulation  of  his  work  are  such  that  in 
a  single  half  line  or  phrase  he  often  conveys  the  impression  of  an 
entire  character.  Nor  is  this  verdict  of  antiquity  likdy  to  be 
reversed  by  modem  criticism. 

His  minor  poems,  degies,  paeans,  &c.,  have  all  perished; 
and  of  his  hundred  and  odd  dramas  only  seven  remain.  These 
all  belong  to  the  period  of  his  maturity  (he  had  no  decline) ;  and 
not  only  the  titles  but  some  scanty  fragments  of  more  than 
ninety  others  have  been  preserved.  Several  of  these  were,  of 
course,  satyric  dramas.  And  this  recalls  a  point  of  some  im- 
portance, which  has  been  uiged  on  the  authority  of  SuXdas,  who 
says  that  "  Sophodes  began  the  practice  of  pitting  play  against 
play,  instead  of  the  tetralogy."  If  it  were  meant  that  Sophodes 
did  not  exhibit  tetralogies,  this  statement  would  have  simply 
to  be  rejected.  For  the  word  of  Suldas  (aj>.  950)  has  no  weight 
against  quotations  from  the  lists  of  tragic  victories  (5iJa<riraX(ai), 
which  there  is  no  other  reason  for  discrediting.  It  is  distinctly 
asserted  on  the  authority  of  the  ivkaiuOdai  that  the  Bacchae 
of  Euripides,  certainly  as  late  as  any  play  of  Sophocles,  was 
one  of  a  trilogy  or  tetralogy.  And  if  the  custom  was  thus 
maintained  for  so  long  it  was  dearly  impossible  for  any  single 
competitor  to  break  Uirough  it.  But  it  seems  probable  that 
the  trilogy  had  ceased  to  be  the  continuous  devdopment  of 
one  legend  or  cycle  of  legends — "  presenting  Thebes  or  Pdops' 
line  "---if,  indeed,  it  ever  was  so  exclusively;  and  if  a  Sophodean 
tetralogy  was  still  linked  together  by  some  subtle  bond  of  tragic 
thou^t  or  feeling,  this  would  not  affect  the  criticism  of  each 
play  considered  as  an  artistic  whole.  At  the  same  time  it  appears 
that  the  satyric  drama  lost  its  grosser  features  and  became  more 
or  less  assimilated  to  the  milder  form  of  tragedy.  And  these 
changes,  or  something  like  them,  may  have  given  rise  to  the 
statement  in  SuXdas. 

The  small  number  of  tragic  victories  attributed  to  Sophodes, 
in  proportion  to  the  number  of  his  plays,  is  only  intelligible 
on  the  supposition  that  the  dramas  were  presented  in  groups. 

If  the  diction  of  Sophocles  sometimes  reminds  his  readers 
of  the  Odyssey,  the  subjects  of  his  plays  were  more  frequently 
chosen  from  those  later  epics  which  subsequently  came  to  be 
embodied  in  the  epic  cyde— such  as  the  Aetkiopis,  the  LUUe 
Iliad,  the  Iliupersis,  the  Cy^,  the  NosU,  the  Telegonia  (all 
revolving  round  the  tale  of  Troy),  the  Thebaicaf  the  O^xa^t 
AXfaKTct,  and  others,  induding  probably,  though  there  is  no 
mention  of  such  a  thing,  some  early  version  of  the  Argonautlc 
story.  In  one  or  other  of  these  heroic  poems  the  legends  of  all 
the  great  dlles  of  Hellas  were  by  this  time  embodied;  and 
though  there  must  also  have  been  a  cloud  of  oral  tradition  floating 
over  many  a  sacred  spot,  Sophocles  does  not  seem,  unless  in 
his  Oedipus  Colonevs,  to  have  directly  drawn  from  this.  He 
was  content  to  quarry  from  the  epic  rhapsodies  the  materials 
for  his  more  concentrated  art,  much  as  Shakespeare  made  use 
of  HoUingshed  or  Plutarch,  or  as  the  subjects  of  Tennyson's 
Id^s  of  the  King  were  taken  from  Sir  Thomas  Malory.  As 
Sophodes  has  been  accused  of  narrowing  the  range  of  tragic 
sympathy  from  Hellas  to  Athens,  it  deserves  mention  here  that, 
of  some  hundred  subjects  of  plays  attributed  to  him,  fifteen  only 
are  coimected  with  Attica,  while  exactly  the  same  number 
belong  to  the  tale  of  Argos,  twelve  are  Argonautic,  and  thirty 
Trojan.  Even  Corinthian  heroes  (Bellerophon,  Polyidus)  are 
not  left  out.  It  seems  probable  on  the  whole  that,  within  the 
limits  allowed  by  convention,  Sophodes  was  guided  simply  by 
his  instinctive  perception  of  the  tragic  capabilities  of  a 
particular  fable. 

To  say  that  subsidiary  or  collateral  motives  were  never  present 
to  Sophocles  in  the  selection  of  a  subject  would,  however,  be 
beyond  the  mark.  His  first  drama,  the  TriptoUmus,  must  have 
been  full  of  local  colouring;  the  Ajax  appealed  powerfully  to 
the  national  pride;  and  in  the  Oedipus  Coloneus  some  faint  echoes 
even  of  oU^udiical  partisanship  jnay  be  possibly  discerned 
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(see  bdow).  But,  even  where  they  existed,  soch  motivet  were 
collateral  and  tubsidiAiy;  they  were  never  primary.  All  else 
was  subordinated  to  the  dramatic,  or,  in  other  words,  the  purely 
human,  interest  of  the  £able.  This  central  interest  is  even 
more  dominant  and  pervading  in  Sophocles  than  the  otherwise 
supreme  influence  of  religious  and  ethical  ideas.  The  idea  of 
destiny,  for  example,  was  of  course  inseparable  from  Greek 
tragedy.  Its  prevalence  was  one  of  the  conditions  which  presided 
over  the  art  from  its  birth,  and,  unlike  Aeschylus,  who  wrestles 
with  gods,  Sophocles  simply  accepts  it,  both  as  a  datum  of  tradi- 
tion and  a  fact  of  life.  But  in  the  iree  handling  of  Sophocles 
even  fate  and  providence  are  adminicular  to  tragic  art.  They 
are  instruments  through  which  ^rmpathetio  emotion  is  awakened, 
deepened,  intensified.  And,  while  the  vision  of  the  eternal 
and  unwritten  laws  was  holier  yet,  for  it  was  not  the  creation 
of  any  former  age,  but  rose  and  culminated  with  the  Sophodean 
drama,  stiU  to  the  poet  and  his  Peridean  audience  this  was  no 
abstract  notion,  but  was  inseparable  from  their  impassioned 
contemplation  of  the  hfe  of  man — so  great  and  yet  so  helpless, 
aiming  so  high  and  falling  down  so  far,  a  plaything  of  the  gods 
and  yet  essentially  divine.  This  lofty  vision  subdued  with  the 
serenity  of  awe  the  terror  and  pity  of  the  scene,  but  from  neither 
ootid  it  take  a  single  tremor  or  a  single  tear.  Emotion  was  the 
dement  in  which  Greek  tragedy  lived  and  moved,  albdt  an 
emotion  that  was  curbed  to  a  serene  ttil^pess  through  its  very 
depth  and  intensity. 

The  final  estimate  of  Sophodean  tragedy  must  largdy  depend 
upon  the  mode  in  which  his  treatment  of  destiny  is  concdved. 
That  Aeschylus  had  risen  on  the  wings  of  faith  to  a  hdght  of 
prophetic  vision,  from  whence  he  saw  the  triumph  of  equity 
and  theddeat  of  wrong  as  an  eternal  process  moving  on  toward 
one  divine  event — that  he  realized  sin,  retribution,  xesponsibility 
as  no  other  ancient  did — ^may  be  gladly  conceded.  But  it  has 
been  argued  that  because  Sophocles  is  saddened  by  ^andng 
down  again  at  actual  life — ^because  in  the  fatalism  of  the  old 
fables  he  finds  the  reflection  of  a  truth — he  in  so  far  takes  a  step 
badcward  as  a  tragic  artist.  This  remark  is.  not  altogether  just. 
His  value  for  what  is  highest  in  man  is  none  the  less  because 
he  strips  it  of  earthly  rewards,  nor  is  his  reverence  for  eternal 
law  less  deep  because  he  knows  that  its  workings  are  sometimes 
pitiless.  Nor,  once  more,  does  he  disbelieve  in  Providence, 
because  experience  has  shown  him  that  the  end  towards  which 
the  supreme  powers  lead  forth  mankind  is  still  imseen.  Not 
only  the  utter  devotion  of  Antigone,  but  the  lacerated  innocence 
of  Oedipus  and  Deianira,  the  tempted  truth  of  Neoptolemus, 
the  essential  nobility  of  Ajaz,  leave  an  impress  on  the  heart 
which  is  ineffaceable,  and  must  devate  and  purify  while  it 
remains.  In  one  respect,  however,  it  must  be  admitted  that 
Sophodes  is  not  before  his  age.  There  is  an  element  of  unrelieved 
vindictiveness,  not  merely  inherent  in  the  fables,  but  inseparable 
from  the  poet's  handling  of  some  themes,  which  is  only  too 
consistent  with  the  temper  of  the  "  tyrant  dty."  Aeschylus 
represents  this  with  equal  dramatic  vividness,  but  he  assodates 
it  not  with  heroism,  but  with  crime. 

Sophodes  is  often  praised  for  skilful  construction.  But  the 
secret  of  his  skill  depends  in  large  measure  on  the  profound  way 
in  which  the  central  situation  in  each  of  his  fables  has  been 
concdved  and  fdt.  Concentration  is  the  distinguishing  note 
of  tragedy,  and  it  is  by  greater  concentration  that  Sophodes 
is  distinguished  from  other  tragic  poets.  In  the  Septem  contra 
Tkehas  or  the  Prometheus  of  Aochylus  there  is  Btill  somewhat  of 
epic  enlargement  and  breadth;  in  the  Hecuba  and  other  dramas 
of  Euripides  separate  scenes  have  an  idyllic  beauty  and  tender- 
ness which  affect  us  more  than  the  progress,  of  the  action  as  a 
whole,  a  ddect  which  the  poet  sometimes  tries  to  compensa,te 
by  some  novel  dinouement  or  catastrophe.  But  in  following 
a  Sophodean  tragedy  we  are  carried  steadily  and  swiftly  onward, 
looking  neither  to  the  right  nor  to  the  Idt;  the  more  elaborately 
any  scene  or  single  speech  is  wrought  the  more  does  it  contribute 
to  enhance  the  main  emotion,  and  if  there  is  a  deliberate  pause 
it  is  felt  either  as  a  wdcome  breathmg  space  or  as  the  calm  of 
brooding  expectancy. 


Hie  result  of  this  method  is  the  union,  in  the  highest  degree, 
of  simplidty  with  complexity,  of  largeness  of  design  with  afaaolate 
finish,  of  grandeur  with  harmony.  Superfluities  are  thrown 
off  without  an  effort  through  the  burning  of  the  fire  witlnn. 
Crude  dements  are  fused  and  made  transparent.  What  look 
like  ornaments  are  found  to  be  iastpaiabie  from  the  orguac 
whole.  Each  of  the  plays  is  admirable  in  structure,  not  bcraiise 
it  is  cleverly  put  together,  but  because  it  is  so  oompleteiy  alive. 

The  seven  extant  tragedies  probably  owe  their  ixeservatiain 
to  some  selection  made  for  educational  purposes  in  Alexandrian 
times.  A  yet  smaller  "  syllog^  "  of  three  plays  {Ajax,  BUcbu, 
Oedipus  Tyratmus)  continued  current  amongst  Byzantine  stu- 
dents and  many  more  copies  ci  these  exist  than  is  the  case  with 
the  other  four.  Of  these  four  the  Antigone  seems  to  have  been 
the  most  popular,  while  an  inner  cirde  of  readers  were  specially 
attracted  by  the  Oedipus  Cohneus. 

No  example  of  the  poet's  earliest  manner  has  come  ciown 
to  us.  The  Antigone  certainly  bdongs  to  the  Peridean  tpocb, 
and  while  Creon's  large  professions  (lines  175-190)  have  been 
supposed  to  reflect  the  policy  of  the  Athenian  statesman,  the 
heroine's  grand  appeal  to  the  unwritten  laws  may  have  been 
suggested  by  words  which  an  Attic  orator  afterwards  quoted 
as  having  been  spoken  by  Perides  himself:  "They  say  that 
Perides  once  exhorted  you  that  in  the  case  of  persons  guilty 
of  impiety  you  should  observe  not  only  the  written  laws, 
but'  also  those  unwritten,  which  are  followed  by  the  Eumolpidae 
in  their  instructions^— laws  which  no  man  ever  yet  had  power 
to  abrogate,  or  dared  to  contradict,  nor  do  the  Eumolpidae 
themsdves  know  who  enacted^  them,  for  they  beUeve  that 
whoso  violates  them  must  pay  'the  penalty  not  only  to  man, 
but  to  the  gods"  ([Lysias]  contra  Andocidemf  §  z.  p.  104). 

Modem  readers  have  thought  it  strange  that  Creon  when 
convinced  goes  to  bury  Pol3mices  before  attempting  to  release 
Antigone.  It  is  obvious  how  this  was  necessary  to  the  cata- 
strophe, but  it  is  also  true  to  character,  for  Creon  is  not  moved 
by  compunction  for  the  maiden  nor  by  anxiety  on  Haemon's 
account,  but  by  the  fear  of  retribution  coming  on  himself  and  the 
state,  because  of  the  sacred  law  of  sepulture  which  he  has  defictL 
Antigone  is  the  martyr  of  natural  affection  and  of  the  religion 
of  the  family.  But,  as  Kaibel  pointed  out,  she  is  also  the 
high-bom  Cadmean  maiden,  whose  defiance  of  the  oppressor 
is  accentuated  by  the  pride  of  race.  She  despises  Creon  as  an 
upstart,  who  has  done  outrage  not  only  to  eternal  ordinance, 
but  to  the  rights  of  the  royal  house. 

The  Ajax,  that  tragedy  of  wounded  honour,  still  bean  some 
traces  of  Aeschylean  influence,  and  may  be  even  earlier  than  the 
Antigone,  But  it  strikes  the  peculiarly  Sophodean  note,  that 
the  great  and  noble  ^irit,  although  through  its  own  or  others' 
errors  it  may  be  overclouded  for  a  time  and  rejected  by  a»- 
tempdraries  amongst  mankind,  is  notwithstanding  accepted 
by  the  gods  and  shall  be  hdd  in  lasting  veneration.  The  con- 
struction of  the  Ajax  has  been  adversdy  criticized,  but  without 
stiffident  reason.  If  it  has  not  the  concentration  of  the  Anti- 
gone^  or  of  the  Oedipus  Tyrannus,  it  has  a  continuous  movement 
which  culminates' in  the  hero's  suidde,  and  devdops  a  fine  dq>th 
of  sympathetic  emotion  in  the  sequeL 

In  the  King  Oedipus  the  poet  attains  to  the  supreme  height 
of  dramatic  concentration  and  tragic  intensity.  The  drama 
seems  to  have  been  produced  soon  after  the  outbreak  of  the 
Pdoponnesian  War,  but  certainly  not  in  the  year  of  the  plague — 
else  Sophodes,  like  his  predecessor  Phrynichus,  might  be  said 
to  have  reminded  his  countrymen  too  poignantly  of  their  home 
troubles.  "The  unwritten  laws"  are  now  a  theme  for  the 
chorus.  The  worship  of  the  Delphic  Apollo  is  associated  «ith 
a  profound  sense  of  the  value  and  sacredness  of  domestic  purity, 
and  in  the  command  to  drive  out  pollution  there  is  possiUy 
an  implied  reference  to  the  expulsion  of  the  Alcmaeonidae. 

The  Electra^  a  less  powerful  drama,  is  shown  by  the  metrical 
indications  to  be  somewhat  later  than  the  Oedipus  Rex.  The 
harshness  of  the  vendetta  is  not  relieved  as  in  Aeschylus  by  long- 
drawn  invocations  of  the  dead,  nor,  as  in  Euripides,  is  it  made 
I  a  subject  of  C9smtry,    Electra's  heroic  impulse,  the  offii|irin( 
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<A  filial  love,  through  long  endurance  hardened  into  a  "  fixed 
idea,"  is  irrepressible,  and  Orestes,  supported  by  Pj^ades,  goes 
(Urectly  to  his  aim  in  obedience  to  Apollo.  But  nothing  can 
exceed  the  tenderness  of  the  recognition  scene— 4ines  1098-152 1, 
and  the  description  of  the  falsely  reported  chariot  race  (681-763) 
is  f ull  of  spizit. 

In  the  Traekmian  MaideHS  there  Is  a  transition  towards  that 
mOder  pathos  which  Sophocles  is  said  to  have  finally  approved 
(40uD^aror  lad  ipurw).  The  fate  of  Deianira  is  tragic 
indeed.  But  in  her  treatment  of  her  rival,  lole,  there  are 
modem  touches  reminding  one  of'  Shakespeare.  The  play  may 
have  been  produced  at  a  time  not*  far  removed  from  the  peace 
of  Nkias;  and  if  this  were  so  Deianira's  prayer  that  her  de- 
scendants may  never  undergo  captivity — Klines  303-305 — ^might 
remind  Athenian  matrons  of  the  captive  Heraddds  from  Pylos, 
descendants  through  HyUus  of  Deianira  hoself .  The  "  modem  " 
note  is  evoi  more  conspicuous  in  the  PkUocUteSf  where  the 
inward  conflict  in  the  mind  of  Neoptolemus,  between  ambition 
and  friendship,  is  delineated  with  equal  subtlety  and  force, 
and  the  contrast  of  the  ingenuous  youth  with  the  aged  solitary, 
in  whom  just  resentment  has  become  a  dominant  idea,  shows 
great  depth  of  psychological  insist.  The  tragic  catastrophe 
of  the  Oedipus  Tyranrnts  and  the  Tradtiniae  is  absent  here. 
Tiie  contending  interests  are  reconcfled  by  the  intervention 
of  the  deified  Herades.  But  even  more  clearly  than  in  the 
Ajax  the  heroic  sufferer,  rejected  by  men,  is  accepted  by  the 
gods  and  destined  to  triumph  in  the  end.  The  Pkiloctetes  is 
known  to  have  been  produced  in  the  jrear  408  B.C.,  when  Sopho- 
cles was  87  years  old.  The  Oedipus  Cohneus  is  said  to  have 
been  btought  out  after  the  death  of  Sophodes  by  his  grandson 
in  the  archonship  of  Mioon,  40a  B.C. 

The  question  naturally  arises,  why  a  work  of  such  surpassing 
^erit  should  not  have  appeared  in  the  lifetime  of  the  poet. 
The  answer  is  conjectural,  but  acquires  some  probability  when 
sevoal  facts  are  taken  into  one  view.  It  is  surdy  remarkable  that 
in  a  drama  which  obviously  appeals  to  Athenian  patriotism, 
local  sanctities  should  obtain  prominence  to  the  exdusion  of  the 
corresponding  national  shrines  on  the^  Acropolis.  It  has  been 
thought  that  the  aged  poet  fdt  a  peculiar  satisfaction  in  cele- 
brating the  beauty  and  sacredness  of  his  native  district.  This 
may  well  have  been  so,  but  could  hardly  supply  a  suffident 
nu>tive  for  a  work  destined  to  be  presented  to  the  assembled- 
Athenians  in  the  Dionysiac  theatre.  But  there  was  a  crisis 
in  Athenian  politics  when  "  Colonus  of  the  Knights  "  acquired 
a  national  significance.  Those  who  organized  the  constitution 
of  the  Four  Htmdred  made  the  prednct  of  Poseidon  at  Cdohus 
the  place  of  meeting,  and  probably  sacrificed  at  the  very  altar 
whidi  is  a>nsecTated  by  Theseus  in  this  play.  There  must  have 
been  some  reason  for  this.  May  it  not  have  been  that  the  occu- 
pants of  the  whole  region,  induding  the  Academy,  bdonged 
mostly  to  the  oligarchic  faction?  May  not  those  who  honoured 
Colonus  by  £requenting  it — ^lines  62  and  63 — ^have  belonged  to 
the  order  of  ki^hthood?  The  name  Colonus  Hippius  (or  tuv 
InriMf)  would  then  have  an  appropriate  meaning,  and  the 
equestrian  statue  of  the  eponymous  hero  (line  59)  would  be 
symbolical.  In  times  of  political  agitation  Colonus  would  then 
be  r^arded  like  St  Germain,  as  the  aristocratic  quarter,  while 
the  Pdraeus  was  that  of  the  extreme  democracy,  a  sort  of  Fau- 
bourg St  Antoine.  It  was  there  that  the  counter-movement 
reached  its  culmination.  If  so  much  be  granted,  is  it  not  possible 
that  this  play,  so  deeply  tinged  with  oligarchic  influence,  may 
have  been  thought  too  dangerous,  and  consequently  withheld 
from  production  until  after  the  amnesty,  when  the  name  of 
Sophocles  was  universally  bdoved,  and  this  work  of  his  old 
age  could  be  prudently  made  public  by  his  descendant?  The 
knights  in  AxisU^hanes  (424  B.C.)  make  their  ^>edal  appeal 
to  Poseidon  of  the  chariot  race  and  to  the  Athene  of  victory. 
The  Coloniatea  cdebrate  the  sons  of  Theseus  as  worshippers  of 
Athene  Hippia,  and  of  Poseidon. 

Theseus  in  Euripides  (Supplices)  is  the  first  dtizcn  of  a 
republic  In  this  drama  he  is  the  Idng  whose  word  is  law,  and 
he  is  warned  by  Oedipus  to  avoid  the  madness  of  revolutionary 


change  (lines  1 536X-S38).  The  tragic  story  of  Oedipus  is  resumed, 
but  in  a  later  and  deepa  strain  of  thoughtful  emotion.  Once 
more  the  noble  spirit,  rejected  by  man,  is  accepted  by  the  gods. 
The  eternal  laws  have  been  vindicated.  Their  decrees  are 
irreversible,  but  the  involtmtary  unconscious  criminal  is  not 
finally  condemned.  He  has  no  more  hope  in  this  world,  but  is 
in  mysterious  communion  with  unseen  poweis.  The  sufferer 
is  now  a  holy  person  and  an  author  of  blessing.  An  approach 
is  even  made  to  the  New  Testament  doctrine  of  the  sacredness 
of  sorrow. 

Whatever  may  have  been  the  nature  of  a  Sophodean  tetra- 
logy,  the  practice  which  at  one  time  prevailed  of  describing 
the  Oedipia  Rex,  Oedipus  Colaneus  and  AnUgonc  as  "the 
Theban  trilogy"  was  manifestly  erroneoua  and  misleading. 
The  three  plays  belong  to  different  periods  in  the  life-work  of  the 
poet,  and  the  Antigone  is  the  earliest  of  the  three. 

The  spectator  of  a  Sophodean  tragedy  was  invited  to  witness 
the  supreme  crisis  of  an  individtial  destiny,  and  was  possessed 
at  the  outset  with  the  circumstances  of  the  decisive  moment. 
Except  in  the  Trackiniaet  where  the  retrospective  soliloquy  of 
Deianira  is  intended  to  emphasize  her  londy  position,  this 
exposition  is  effected  through  a  brief  dialogue,  in  which  the 
protagonist  may  or  may  not  take  part.  In  the  Oedipus  Tyrannus 
the  king's  entrance  and  his  colloquy  with  the  aged  priest  intro- 
duce the  audience  at  once  to  the  action  and  to  the  chief  person. 
In  the  Ajax  and  PkUoctetes  the  entrance  or  discovery  of  the  hero 
is  made  more  impressive  by  being  delayed.  Immediately  after 
the  prologos  the  chorus  enter,  numbering  fifteen,  either  chanting 
in  procession  as  in  the  Antigone  and  Oedipus  Tyrannus,  or 
dispersedly  as  in  the  Oedipus  Cohneus  and  Pkiloctetes,  or, 
thirdly,  as  in  the  Electra,  where,  after  entering  silently  during 
the  monody  of  the  heroine,  and  taking  up  their  position  in  the 
orchestra,  they  address  her  one  by  one.  With  a  remarkable 
exception,  to  be  noted  presently,  the  chorus,  having  once 
entered,  remain  to  the  end.  They  always  stand  in  aomp 
carefully  adjusted  relation  to  the  prindpal  figure.  The  dders 
of  Thebes,  whose  age  and  coldness  throw  into  relief  the  fervour 
and  the  desolation  of  Antigone,  are  the  very  men  to  realize  the 
calamity  of  Oedipus,  and,  while  horror-stricken,  to  lament  his 
fall.  The  rude  Salaminian  mariners  are  loyal  to  Ajax,  but  can- 
not enter  into  bis  grid.  The  Trachinian  maidens  would  gladly 
support  Deianira,  who  has  won  their  hearts,  but  they  are  too 
young  and  inexperienced  for  the  task.  The  noble  Argive  women 
can  qrmpathize  with  the  sorrows  of  Electra,  but  no  sympathy 
can  soothe  her  distrefs. 

The  parodos  of  the  choras  is  followed  by  the  first  scene  or 
epdsodion,  with  which  the  action  may  be  said  to  begin.  For  in 
the  course  of  this  the  spectator's  interest  is  strongly  roused  by 
some  new  circumstance  involving  an  unforeseen  complication — 
the  awakening  of  Ajax  iAj.)^  the  burial  of  Polyniccs  (Ant,) ,  the 
dream  of  Clytaemnestra  (El.),  the  dark  utterance  of  Teiresias 
(Qed.  Tyr. ),  the  arrival  of  Lichas  with  lole  (JrocA.),  the  report 
of  Ismene  announdng  Creon's  coming  {Oed.  C(d.),  the  sudden 
entreaty  of  Philoctetes  crossed  by  the  entrance  of  the  pretended 
mariner  (Phii.),  The  action  from  this  point  onwards  is  like  a 
steadily  flowing  stream  into  which  a  swift  and  turbulent  tribu- 
tary has  suddenly  fallen,  and  the  interest  advances  with  rapid 
and  continuous  climax  until  the  culmination  is  reached  and  the 
catastrophe  is  certain.  The  manner  in  which  this  is  done,  through 
the  interweaving  oi  dialogue  and  narration  with  the  various 
lyrical  portions,  is  very  different  in  different  dramas,  one  of  the 
principal  charms  of  Sophocles  being  his  power  of  ingenious 
variation  in  the  employment  of  his  resources.  Not  less  admir*' 
able  is  the  strength  with  which  he  sustams  the  interest  after' 
the  peripeteia,^  whether,  as  in  the  Antigone,  by  heaping  sorrow 
upon  sorrow,  or,  as  in  the  first  Oedipus,  by  passing  from  horror 
to  tenderness  and  unlocking  the  fountain  of  tears.  The  extreme 
point  of  boldness  in  arrangement  is  reached  in  the  Ajax,  where 
the  chorus  and  Tecmessa,  having  been  warned  of  the  impending 

*A  tragic  action  has  five  sta^,  whence  the  five  acts  of  the 
modem  drama:  the  start,  the  rue,  the  hdght,  the  change,  the 
dose. 
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danger,  dq>arf  severally  in  quest  of  the  vanished  hero,  and  thus 
leave  not  only  the  stage  but  the  orchestra  vacant  for  the  aolUoquy 
that  precedes  his  suicide. 

No  such  general  description  as  has  bem  here  attempted 
can  give  even  a  remote  impression  of  the  march  of  Sophodean 
tragedy — by  what  subtle  yet  firm  and  strongly  marked  grada- 
tions the  plot  is  unfolded;  how  stroke  after  stroke  contributes 
to  the  ha^onious  totality  of  feding;  what  vivid  interplay, 
on  the  stage,  in  the  orchestra,  and  between  both,  builds  iq>  the 
majestic,  ever-moving  spectacle.  Examine,  ior  example,  the 
opening  scene  or  rf£Koyos  of  the  Oedipus  Tyrantms.  Its 
function  is  merely  to  propound  the  situation;  yet  it  is  inr  itself 
a  miniature  drama.  First  thtst  is  the  sflent  q>ectade  of  the 
eager  throng  of  suppliants  at  the  palace  gate — ^young  diildren, 
youths  and  aged  priests.  To  them  the  king  appears,  with  royal 
condescension  and  true  public  zeal.  The  priest  eapreases  their 
heartfelt  loyalty,  describes  the  distress  of  lliebes,  and,  'extolling 
Oedipus's  past  services,  implores  him  to  exerdse  his  consummate 
wisdom  for  the  relief  of  his  people.  The  king's  reply  unveils 
yet  further  his  incessant  watchfulness  and  anxious  care  for  his 
subjects.  And  he  discloses  a  new  object  to  their  expectancy 
and  hope.  Creon,  a  royal  person,  had  been  sent  to  Delphi,  and 
should  ere  then  have  returned  with  the  response  of  Apollo. 
At  this  all  hearts  are  trembling  in  suspense,  when  Creon  is  seen 
approaching.  He  is  wreathed  with  Apollo's  laurd;  he  looks 
cheerfully.  What  has  Phoebus  said?  Another  moment  of 
8u^>ense  is  interposed.  Then  the  oracle  is  r^eated — so  thrilling 
to  .the  sptdatoT  who  understands  the  story,  so  full  of  doubt 
and  hope  and  dread  to  all  the  persons  of  the  drama:  "  It  is 
for  the  blood  of  Laius — ^his  murderers  are  harboured  in  the  land 
of  Thebes.  The  country  must  be  purged."  That  is  the  cul- 
minating point  of  the  little  tragedy.  While  Oedipus  asks  for 
information,  while  in  gaiety  of  heart  he  tmdertakes  the  seard), 
while  he  bids  the  folk  of  Cadmus  to  be  summoned  thither,  the 
spectators  have  just  time  to  take  in  the  full  significance  of  what 
has  passed,  which  every,  word  that  is  uttered  sends  further 
home.    All  this  in  150  lines! 

Or,  once  more,  consider  the  employment  of  narrative  by  this 
great  poet.  The  Tyrannus  might  be  again  adduced,  but  let 
us  turn  instead  to  the  Antigone  and  the  Trachinias,  The 
speech  of  the  messenger  in  the  AntigonCf  the  speeches  of  Hyllus 
and  the  Nurse  in  the  Trackiniaet  occur  at  the  supreme  crisis 
of  the  two  dramas.  Yet  there  is  no  sense  of  any  retardation 
in  the  action  by  the  report  of  what  has  been  happening  else- 
where. Much  rather  the  audience  are  carried  breathlessly 
along,  while  each  speaker  brings  before  then:  mental  vision  the 
scene  of  which  he  had  himfdf  been  part.  It  is  a  drama  within 
the  drama,  an  action  rising  from  its  starting-point  in  rapid 
climax,  swift,  full,  concentrated,  tmtil  that  wave  subsides,  and 
is  followed  by  a  moment  of  expectation.  Nor  is  this  all.  The 
narrative  of  the  messenger  is  overheard  by  Eurydice,  that  of 
Hyllus  is  heard  by  Deianira,  that  o{  Nurse  by  the  chorus  of 
Maidens.  And  in  each  case  a  poignancy  of  tragic  significance 
is  added  by  this  circumstance,  while  the  speech  of  the  Messenger 
in  the  Antigone,  and  that  oi  Hyllus  m  a  yet  higher  degree, 
bind  together  in  one  the  twofold  interest  of  an  action  which 
might  otherwise  seem  in  danger  of  distracting  the  q)ectator's 
sympathies. 

So  profound  b  the  contrivance,  or,  to  speak  more  accurately, 
such  is  the  strength  of  central  feeling  and  conception,  which 
secures  the  grace  of  unity  in  complexity  to  the  Sophodean 
drama. 

The  proportion  of  the  lyrics  to  the  levd  dialogue  is  consider- 
ably less  on  the  average  in  Sophodes  than  in  Aeschylus,  as 
might  be  expected  from  the  devdopment  of  the  purdy  dramatic 
element,  and  the  consequent  subordination  of  the  chorus  to  the 
protagonist.  In  the  seven  extant  plays  the  lyrical  portion 
ranges  from  one-fifth  to  nearly  one^third,  being  highest  in  the 
Antigone  and  lowest  in  the  Oedipus  Tyrannus.  The  distribu- 
tion of  the  lyrical  parts  is  still  more  widdy  diversified.  In  the 
Electra,  for  instance,  the  chorus  has  less  to  do  than  in  the 
Oedipus  TyrannuSf  although  in  the  former  the  lyrics  constitute 


one-fourth,  and  in  the  latter  only  one-fifth  of  the^whole.  But 
then  the  part  of  Electra  is  favourable  to  lyrical  outtnizst^ 
whereas  it  is  only  after  the  tragic  chajige  that  Oediptis  can 
appropriatdy  pass  from  the  statdy  senarius  to  the  btokcn 
language  of  the  dochmiac  and  the  "  lamenting  "  anapaest  The 
protagonists  of  the  Ajax  and  the  PkHoctetes  had  also  laxgs 
oi^rtunities  for  vocal  display. 

The  union  of  strict  synunetry  with  freedom  and  vaiSety, 
which  is  throughout  characteristic  of  the  work  of  Sophodes^  ■> 
especially  noticeable  in  his  handling  of  the  tragic  noetres.  la 
the  iambics  of  his  dialogue,  as  compared  with  those  of  Acscli3rlt»» 
there  is  an  advance  which  may  be  oon^Mured  with  the  transitiasi 
from  "  Marlowe's  mighty  line "  to  the  subtler  harmonies  d 
Shakespeare.  Fdidtous  pauses,  the  linking  on  of  line  to  fine, 
trisyllabic  feet  introduced  for  special  effects,  alliteration  botli 
hard  and  soft,  length  of  speedies  artfully  suited  to  character 
and  situation,  adaptation  of  the  caesura  to  the  feeling  expressed, 
are  some  of  Uie  points  which  occur  most  leadHy  in  thinking  d 
his  senarii,  A  minute  speciality  may  be  noted  as  illustrative  of 
his  manner  in  this  respect.  Where  a  line  is  1>roken  by  a  pause 
towards  the  end  and  the  latter  phrase  runs  on  into  the  foUowiag 
lines,  elision  sometimes  takes  iJace  b^ween  the  lines,  €4.  (OedL 

This  is  called  synapkea,  and  is  peculiar  to  Sophodes. 

He  differentiates  more  than  Aeschylus  does  between  the 
metres  to  be  empk>yed  in  the  KOfyiof  (induding  the  n/iiiaTuca) 
and  in  the  choral  odes.    The  dochmius,  cretic,  and  free  ^papuft 
are  employed  chiefly  in  the  KoiipaL    In  the  stasima  he  has 
greatly  devdoped  the  use  of  logaoedic  and  particularly  of 
iiyoonic  rhythms,  and  far  less  frequently  than  ha  predecessor 
indulges  in  long  continuous  runs  of  dactyls  or  trodiees.    The 
light  trochaic  ]ine-iuw^w».^\/ — ,  so  frequent  in  Aesdiylus,  is 
comparativdy  rare  in  Sophodes.    If,  from  the  very  severity 
with  which  the  choral  dement  is  subordinated  to  the  purdy 
dramatic,  his  lyrics  have  ndther  the  magnificent  sweep  oi 
Aeschylus  nor  the  ''  linked  sweetness  "  of  Euripides,  they  have 
a  condnnity  and  point,  a  directness  of  aim,  and  a  truth  of 
dramatic  keeping,  more  perfect  than  is  to  be  found  in  dtlKr. 
And  even  in  grandeur  it  would  be  hard  to  find  many  passages 
to  bear  comparison  with  the  second  stasimon,  or  central  ode, 
dther   of   the   Antigone  (eUal/toim  olei  muGur)  or   the   first 
Oedipus    (d   fiM    {Jixefii    ^iporn).     Nor    does   anything    in 
Euripides  equal  in  grace  and  sweetness  the  famous  eulogy  on 
Cdonus  (the  poet's  birthi^ce)  in  the  Oedipus  Cohneus. 

Bibliography.— Sophodes  was  edited  (probably  from  the 
Venetian  MSS.)  by  Aldus  Manutius,  with  the  hdp  of  Musurus,  in 
1502.  The  Juntiie  editions  in  which  the  text  of  /Jdus  was  slightly 
modified  with  the  hdp  of  Florentine  MSS.  were  puUiahcd  in  1532, 
1547.  respectively.  An  edition  of  the  Scholia,  verv  neariy  cocre- 
sponding  to  those  on  the  margin  of  the  Medicean  or  oiicf  Laurentiaa 
MS.  (La  or  L)  has  previously  appeared  at  Rome  in  151ft.  The  fint 
great  modification  of  the  text  was  due  to  Turnebus,  who  had  access 
to  the  Parisian  MSS.;  but  he  was  not  fortunate  in  his  selectian. 
The  eariiest  editOTs  had  been  aware  that  the  traditional  ananse* 
ment  of  the  metres  was  faulty,  but  little  way  had  been  made  tovaras 
a  readjustment.  Now  it  so  happens  that  the  Parisian  MS.  T,  whidi 
is  a  copy  o|  the  recension  of  Tnclinius,  an  eariy  14th-century  scholar, 
contains  also  the  metrical  views  of  the  s«me  editor;  and.  having 
found  (as  he  erroneoubly  suoposed)  a  sound  authority,  Turnebus 
(1552)  blindly  adopted  it^  ana  was  followed  in  this  by  H.  Stcphanus 
(iS68).  and  by  Canter  m  Hdland  (i;79),  who  was  the  bnt  to 
recognize  the  arrangement  of  the  odes  m  strophe  and  antistrophe. 
The  error  was  to  a  large  extent  corrected  by  Brunck  (1786),  who 
rightly  preferred  Par.  A  (2712),  a  13th-century  MS.,  betoimng, 
as  it  happened,  to  the  same  family  with  Ven.  467,  whidi  AJdos 
had  mainly  followed.  Thus  after  nearly  three  centuries  the  text 
returned  (though  with  conjectural  variations)  into  the  former 
channel.  Mura^rave's  edition  was  published  posthumously  in  \9aa, 
and  Gilbert  Wakefidd  had  published  a  selection  shortly  before. 
Erfurdt  in  Germany  then  took  up  the  succesnon,  and  his  edttioa 
formed  the  basis  o«  Hermann's,  whose  psychological  method  set 
the  example  of  a  new  style  of  commentary  which  was  adopted  bjr 
Wunder.  A  new  era  commenced  with  Peter  Elmsley's  cx)llattoa 
of  the  Laurentian  MS.  (made  in  18 18,  but  only  published  in  full 
after  his  death).  His  transcription  of  the  Schoha  stUl  exists  ia 
the  Bodleian  Library.   The  most  important  Gcrmaa  commcDtarics 
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nm  Henuan'B  have  beta  tboH  of  SrhnridnHo 
Wfckkia.  tT  CaaipbeU'i  cditkn  ol  ihc  pliyi 
<iari-l8SI)  n>  qukklv  fdkMEd  by  Jebb'i  (diti: 
Idiyi  OMi-.Sg*).    Edilip-  -'  — '--  —       ' 


,      of  Die 
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Aniitm,  O.  Jahn'i  EltOn 

outHrapb  at  the  AnHtn*  uy  rujucj  m  miw  wtu  wmi 
in^  Tnulacion;  in  vene,  or  Fnncklin,  Potter,  Daie, 
L.CaiDpbcll.Wtaiida«:iDiiRHebyR.C.Jebb.  tbed' 
tn(ulaIJoa>uclluH(>(Solter(lS24),Danner(iS3g).Hiii 
and  TbudicbuD.  The  Freocli  proke  traiuUiioa  by  Lecor 
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EmlUb  •evenl  tiaet-tbeAnUtxt/  nout^y  irith  Hcln  f! 
Mania)  ia  Ihe  litle^^  ia  1B4S.  The  Otiitt  Kai  Ixam 
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SOPBDVOH^   the  naiae  in  Amcricu  univenlties  {< 
il»ndiag  (0  "  aophiitei  "  tx  Cambiidgc,  England,  a^id  Tj 
CoUesc,  Duhlm]  {or  a  ttudenl  who  hai  completely  hti  £nl 
of  academic  iludies.    Il  Ji  a  corruption  of  the  earlier  "  ■ 
D)«r,"  due  to  a  lupposed  derivation  from  00^,  viie^ 
fw»t,   fooliih,   alluding    lo  the  air  of  *i>dom   uaumed  by 
itudEntt  after  their  freahman*!  year  was  canduded.  The  earlier 
md  "lophinure"  (cf.  "  Lan  ol  Yaht  ColL,  1774,"  ih  Hall'i 
CBiUgeWoris)  represents  "  lophLsmcr,"  a  doublet  of '' sophiater," 


D  the  Greek  ff64taim,  K^thiazn, 


E  Syracuse,  writer  of  miinci,  flouriahed  about 
c  was  the  author  of  prou  dialoguca  In  the  Doric 

En  bumoiODS  In  ityle,  and  depicting  scenes  from 
Ihe  daily  life  of  the  Sicilian  Giceki.  Although  In  proie,  they 
were  regarded  u  poems;  in  any  case  they  were  not  intended 
for  stage  tepteseatation.  They  were  written  in  pithy  and 
popular  Untoage,  full  of  proverb*  and  colloquialisms.  Plato 
is  said  to  have  introduced  th«m  Into  Athens  and  to  have  made 
BK  of  them  in  hii  dialogua;  according  to  Suldu,  they  were 
Plato's  conitint  companions,  and  he  even  slept  with  them  under 
his  pilloir.  Some  idea  ol  their  general  chaiacler  may  be  gathered 
from  the  ind  and  ijthidyllaofTheocritua,  which  are  uid  to  have 
been  imitated  from  the  'kjitrpiai  and  leSiuAtavm  of  his 
Syrvcusaa  predecessor.    Their  influence  is  alao  to  be  traced  in 

Ahreni'i  Di  paaat  linpiat  diatatis  (1S43),  ii.  (app.).  Latest 
fditioa  by  C.  J,  Botion  (1S67);  see  also  hii  Dt  Soflamt  <1 
XiJOrdu  mimetrapkil  (1856). 

SOPHBOKini,  Greek  "  sophist  "  and  theolotfcal  writer,  was 
bom  at  Damascus.  For  many  years  he  was  a  mook  In  the 
raonaatery  of  Theodosiui,  near  Jerusalem,  removed  to  Alei- 
andria,  whence  he  was  driven  out  by  the  advance  ol  the  Peruana, 
and  finally  settled  in  Palestine,  where  he  became  (634)  luc- 
ceiaor  of  liodestus  In  the  patriarchate  ol  Jerusalem.  After 
his  elevatiOD  he  showed  himself  a  staunch  supporter  of  orthodox 
principles  and  one  of  the  most  determined  opponents  of  the 
Uonodiclites.  In  636,  when  Jerusalem  surrendered  to  the 
Arabs  under  Omar,  he  aucceeded  in  obtaining  Important  con- 
cesaOBt  for  the  Chriaiians  in  the  exercise  of  ibeir  worship.  Be 
did  not  long  survive  the  capture  ot  the  dty,  and  after  his  death 
Ihe  see  remained  unfilled  lor  ig  yeais.  Sophronius  was  a 
prolific  -writer,  both  in  prose  and  verse,  in  various  departments 
of  hteraliue.  His  chief  work  is  a  long  account  of  the  Egyptian 
•aiots  and  manyis  Cynis  and  John,  and  of  Ihe  miraculous 
cures  eOecled  by  them,  valuable  (or  in  information  cop- 
oming  the  topography  of  Egypt.  The  Ltfi  of  Mary  of 
Egypt,  who  abandoned  immorality  for  a  Ufe  of  the  strictest 
penaiue  in  Palestine  for  *B  yean,  is  genenlly  attributed  to 
hinL     He  was  also  the  author  of  aoacnootic  odes,  hymns,  and 


Wcflia  in  J.  P.  Migoe,  Pstrgbfis  mm.  tin 
Fabriduh  BMMInai  rima,  a.  16i:  see  aba  L. 

Vu  J,  Srpinniiia  (OrCui,  1BS4):  C  Krumbache 
htanhniiitn  Litimlm  (1S97};  and  for  Sophni 

SOPRAHO  (a  variant  ot  ItaL  JOtnuH,  suprc 
Late  Lat.  n^aniu,  from  ispir,  above),  the  t 

music  to  the  highest  natural  range  of  the  hun , 

often  restricted  to  that  range  in  the  female  voice,  "  treble  " 
being  tised  ol  a  bo/a  voice.  Male  ispritfi,  either  oatural  or 
artifidaUy  ptoducal,  aa  lormetly  In  the  aulrali  of  ibe  papal 
choirs  (see  EmmcH),  are  alao  found.  The  female  voitc  whose 
range  is  Intermediate  between  that  of  a  npiano  or  a  cantnlto  is 
termed  "  mesut-soprano." 

SOPHOV  (Get.  (Mflihirii'Ued.  Ut.  Stfnmium).  a  town 
of  Hungary,  capital  of  the  county  of  tbe  same  name, 
r4o  m.  W.  of  Budapest  by  rail.  Fi^.  (igoo),  30,618,  about 
60%  Germans.  It  Les  in  an  extensive  valley  enclcoed  on 
all  sides  by  the  outskirts  ol  the  Rosalien  mountains,  a  gieap 
bdonging  to  tlie  eastern  outliers  of  the  Alps.  In  the  principal 
square  art  tbe  Benedictine  church,  built  at  the  end  of  the  ijtb 
century  and  restored  in  the  isth  century,  and  the  town 
hall,  completed  in  1894.  The  Domlnicaa  church,  built 
in  16741  the  church  ot  St  Michael,  in  the  Gothic  ilyle, 
completed  in  1484,  the  meat  interesting  church  in  the 
town;  and  the  old  tower,  soo  it.  high,  are  all  worth  notice. 
Soproa  has  a  thriving  industry  in  sugar,  scap,  vin^ar,  belU 
founding  and  machinery,  and  it  carries  on  an  active  trade  in 
cereals,  fruit  and  wine.  Large  attic  markets  are  also  heM 
here.  Within  the  county  a  good  quality  of  wine  Is  produced, 
especially  near  the  little  town  ol  Russt  (pop.  160S)  and  at  the 
~  .  of  Balf  (Cer..  ITaVr)  on  the  shores  ot  the  Ncusledlei 
lake.  En  the  neighbourhood  of  Sopron  is  the  Brennbeig,  with 
— -— "ve  coal-nuaet.  Sopron  was  a  Roman  colony  under  tbe 
'f  ScarabanHA.  It  was  afterwards  occupied  by  German 
and  became  a  royal  free  town  in  the  nth  century. 
Matthias  CorvlnuB  granted  the  town  special  privileges  in  1464. 
*n  important  Diet  of  Hungarian  Proteatanta  took  place  here 

1681. 

About  ra  m.  north,  at  the  foot  of  the  Leitba  nuuntuoa.  Urt  the 
.^wn  of  Klamarton  (Cer.  Eitettttodii  poft.,  2051),  which  contains 
a  Diaenlficent  cutle  ot  tbe  Eiterhaiy  family,  built  in  iMj  and  en- 
larged in  180J.  About  10  m.  Donh-wen  liei  NaEymanon  (Cer. 
ilaUtridorf:  pop.,  H^):  and  not  far  Itom  it.  on  the  fmncier  of 
a — ._:_  >!.-  — ".pMTved  castle  of  Fwchteoitein,  the  oodle 
uunlly.  Ab6ut  i3  m.  east,  not  tar  froni  the 
-  Esterhaia,  with  a  beauli'  ' '-  '-  -■--  "^ "- 


the  castle  of  the  Sachcn] 


.  igycienk  (Ger.  Zuiniilar/),  with 

lORA,  a  dty  of  Campania,  Italy,  in  the  provitice  of  Caseru, 
77  m.  N.  by  W.  ol  that  town  on  the  railway  between  Roccascco 
and  Avezaano,  910  ft.  above  sco-leycL  Pop.  (1901),  ti,oso 
(town);  16,011  (commune).  It  is  buUt  in  a  plain  on  the  banks 
of  the  LIris.  This  part  ot  the  valley  ia  the  seal  ol  some  im- 
portant manufactures,  e^iedally  of  paper-milla.  The  oii^il 
cathedral,  consecrated  by  Pope  Adrian  IV.  in  1155,  was  de- 
atroycd  by  the  earthquake  of  1614.  On  the  predpilous  rock 
above  the  town  (1768  ft.)  which  guards  the  Liris  valley  and 
the  entrance  to  the  Abruid  are  remains  of  polygonal  walls; 
here,  possibly,  was  the  dtadel  of  Ihe  original  Volsdan  town. 
There  are  also  remains  ol  medieval  fortifications.  In  the  town 
itself  there  are  no  remains  ol  .antiquity  not  buildings  of  interest. 
The  district  uound  Sora  is  famous  for  tbe  aatumei  of  its 

udent  Volsdan  town,  was  thiko  captured  by  the 

Romans,  b  34J,  314  and  30J  B.C.,  before  tbey  managed,  in 
13,  by  means  of  a  colony  4000  strung,  to  con^m  its  anneia- 
ID.  In  »9  It  was  one  ol  the  colonics  which  refused  further 
ntributions  to  the  war  against  Hannibal  By  the  lex  Julia 
becane  a  manicifiMm,  but  under  Augustus  it  was  colonued 

by  soldiers  of  the  legio  IV.  Soisna,  which  hod  been  mainly 
It  belonged  tecfaniuUy  to  LaHmn  AiJKtwm. 

The  castle  of  Soiella,  built  on  tbe  rocky  height  above  the  town, 
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was  in  the  middle  ages  a  stronghold  of  some  note.  Charles  I. 
of  Anjou  made  Sora  a  duchy  for  the  Cantdmi;  it  was  afterwards 
seized  by  Pius  II.,  but,  being  restored  to  the  Cantelmi  by 
Siztus  IV.,  it  ultimately  passed  to  the  Delia  Rovere  of  Urbino. 
Against  Caesar  Borgia  the  city  was  heroically  defended  by 
Giovanni  di  Montefeltro.  It  was  purchased  by  Gregory  XIII. 
for  ix,ooo  ducats  and  bestowed  on  the  Buoncompagni,  the 
ancestors  of  the  line  of  Buoncompagni-LudovisL  In  ancient 
times  Sora  was  the  birthplace  of  the  Dedi,  Attilius  Regulus, 
and  Lucius  Mununius;  and  among  its  later  celebrities  is  Cardinal 
Baronius.  (T.  As.) 

SORACTB,  a  mountain  hi  the  province  of  Rome,  Italy. 
It  is  a  narrow,  isolated  limestone  ridge,  some  s  m.  S.E.  of  Civita 
Castellana,  and  3}  m.  in  length.  The  highest  summit  b  2267  ft. 
above  sea-level;  just  below  it  is  a  monastery  removed  there 
from  the  summit  in  1835;  it  was  origmally  founded  about  748 
by  Carloman,  son  of  Charles  Martel  (the  altar  has,  indeed, 
fragments  of  sculptures  of  this  period),  and  xmtil  modem  times 
was  occupied  by  Trinitarian  monks.  On  the  actual  summit  b 
a  church.  Owing  to  the  isolated  position  of  the  mountain 
the  view  is  magnificent,  and  Soracte  is  a  conspicuous  object 
in  the  landscape,  being  visible  from  Rome  itsdf.  It  is  thus 
mentioned  by  Horace  ("vides  ut  alta  stet  nive  candidum 
Soracte?"  Carm.  i.  9),  and  Virgil,  who  mentions  Apollo  as  its 
guardian  deity,  though  no  traces  of  his  temple  exist;  and  in  reality 
it  was  sacred  to  Dis  Pater  and  the  gods  of  the  lower  world.  '  At 
the  bottom  of  the  mountain  on  the  east  is  a  disused  limestone 
quarry.  The  village  of  S.  Oreste  at  the  south-east  end  of  the- 
ridge  owes  its  name  to  a  corruption  of  the  ancient  name.  In 
the  communal  palace  is  a  fine  processional  cross  of  the  nth 
century  in  the  Byxantine  style  (see  R9miscke  Quartalsckrift, 
1905,  209 — ^Archiologie). 

SORANUS,  Greek  physician,  bom  at  Ephesus,  lived  during 
the  reigns  of  Trajan  uid  Hadrian  (a.d.  98-138).  According 
to  Suldas,  he  practised  in  Alexandria  and  subsequently  in  Rome. 
He  was  the  .chief  representative  of  the  school  of  physicians 
known  as  "  methodists."  Two  treatises  by  him  are  extant : 
Oh  Fractures  (in  J.  L.  Ideler,  Pkysici  el  medici  minoreSf  i.  1841) 
and  Oh  Diseases  of  Women  (first  published  in  1838,  later  by  V. 
Rose,  in  1882,  with  a  6th-€entury  Latin  translation  by  Moschio,  a 
phsrsidan  of  the  same  school).  Of  his  most  important  work  {On 
Acute  and  Chronic  Diseases)  only  a  few  fragments  in  Greek 
remain,  but  we  possess  a  complete  Latin  translation  by  Caelius 
Aurelianus  (5th  century),  llie  Life  of  Hippocrates  (in  Ideler) 
probably  formed  one  of  the  collection  of  medical  biographies 
by  Soranus  referred  to  by  Stildas,  and  is  valuable  as  the  only 
authority  for  the  life  of  the  great  physician,  with  the  exception 
of  articles  in  Suldas  and  Stephanua  of  Byzantium  (f.v.  Kus). 
The  Introduction  to  the  Science  of  Medicine  (V.  Rose,  Anecdota 
graeca,  iL  1870)  is  considered  ^nirious. 

See  article  by  J.  Hahn,  in  Dechambre's  Didionnaire  encydo' 
pUique  des  sciences  mSdicales,  3rd  aeries,  torn.  10:  W.  Christ, 
Geschickte  dertrieckiscken  LitUnUvr  (1898):  T.  Ilberg.  Die  Ober- 
lieferuni  der  Cynaekoloiie  des  Soranos  von  Ephesos  (Leipsig,  1910). 

SORANUS,  BARBA,  Roman  senator,  lived  in  the  reign  of 
Nero.  His  gentile  name  was  possibly  Servilius.  In  52  he  was 
oonstd  suffectus,  and  (perhaps  in  61)  proconsul  of  Asia.  The 
upright  and  considerate  manner  in  wUch  he  treated  the  pro- 
vincials won  him  their  affection,  but  at  the  same  time  brought 
upon  him  the  hatred  of  Nero,  who  felt  specially  aggrieved 
because  Soranus  had  refused  to  pxmish  a  dty  which  had  defended 
the  statues  of  its  gods  against  the  Imperial  commissioners. 
Soranus  was  accused  of  mtimacy  with  Rubellius  Plautus 
(another  object  of  Nero's  hatred),  and  of  endeavouring  to  obtain 
the  p)odwiU  of  the  provincials  by  treasonable  intrigues.  One 
of  the  chief  witnesses  against  him  was  Egnatius  Oler  of  Berytus, 
his  client  and  former  tutor.  Soranus  was  condemned  to  death 
(in  6  s  or  66),  and  committed  suicide.  His  daughter  Servilia, 
who  was  charged  with  having  consulted  the  sorcerers,  professedly 
in  regard  to  her  father's  fate,  but  in  reality  with  evil  designs 
against  the  emperor,  was  involved  in  his  downfall.  The 
accuser,  who  was  condemned  to  death  in  the  reign  of  Vespasian 


for  his  conduct  on  this  occasion,  is  a  standing  framplr  of 

ingratitude  and  treachery. 

Tadtut,  Annals,  xvi..30,  3a;  HisL  iy.  10;  Juvenal  iiL  116;  Dk> 
Caaaius  bdi.  a6. 

SORAU,  a  town  of  Germany,  in  the  Prussian  province  c^ 
Brandenburg,  on  the  Sorebach,  54  m.  S.E.  of  Frankfort-on- 
Oder  by  rail,  and  at  the  junction  of  lines  to  Cottbus  and  Gdrlitx. 
Pop.  (1905),  16,410.  One  of  the  oldest  towns  in  Lower  Lusatia, 
Sorau  contains  a  number  of  ancient  buildings,  among  which  the 
most  prominent  are  several  of  the  churches  (one  dating  from 
Z204),  the  town  hall,  built  in  1260,  and  the  old  palace  of  1207 
(now  a  prison).  The  new  palace,  erected  in  17x1  by  Count 
Erdmann  II;  of  Promnitz,  is  utilized  for  government  offices. 
The  varied  manufactures  of  the  town  comprise  doth,  linen, 
wax  candles,  starch,  glass  and  porcelain. 

Sorau  is  said  to  have  existed  in  840,  and  to  have  bdonged  to 
the  abbey  of  Fulda  till  the  x 2th. century.  It  recdved  dvic 
rights  ui  1260.  With  the  surroimding  district,  known  as  the 
barony  of  Sorau,  it  became  the  seat  of  successive  noble  families; 
and  in  X400  it  was  united  with  the  barony  of  Triebd.  The 
last  Count  of  Promnitz,  whose  ancestor  bad  purchased  both 
baronies  from  Frederick  of  Bohemia  in  1556,  sold  them  in  1765 
to  the  dector  of  Saxony  for  an  annuity  of  12,000  thalers  (£1800). 
In  18x5  Saxony  ceded  them  to  Prussia. 

See  Worba,  GeschickU  der  Herrsckaft  Sorau  und  Triebd  (Sorau.  i8a6). 

SORBONNB,  the  lume  g^ven  originally  to  the  college  founded 
by  Robert  de  Sorbon  in  Paris;  hence  applied  afterwards  popu- 
larly to  the  theolo^cal  faculty,  and  so  to  the  institution  which 
is  now  the  seat  of  the  Academic  of  that  dty  (see  UNiVEKsmEs). 
The  Sorbonne  owes  its  origin  and  its  name  to  Robert  of  Sorbon, 
near  Reims  (X20X-1274),  who  went  to  Paris  about  the  beginning 
of  the  reign  of  St  Louis  in  order  to  qualify  for  the  priesthood, 
attained  high  repute  by  his  sanctity  and  ekxiuence,  and  was 
appointed  by  the  king  to  be  his  confessor.    Assisted  by  royal 
liberality,  he  built  a  modest  establishment  in  which  were 
accommodated  seven  priests  charged  with  the  duty  of  teaching 
theology  gratuitously;  to  this  he  added  a  college  of  preparatory 
studies,  aU  under  the  direction  of  a  provisor,  under  whom  was 
an  aimual  prior  who  had  the  actual  management.    The  new 
institution  was  authorized  in  X252  by  a  deed  signed  by  Queen 
Blanche,  on  behalf  of  Louis  DC  (who  was  in  Palestine);  and  in 
Z257  a  site  was  given  by  the  king  in  the  heart  of  the  Latin 
quarter.    It  was  declared  "  useful  to  rdigion  "  by  Tope  Alex> 
uder  IV.  in  1259,  and- papal  bulls  authorizing  and  confinning 
the  college  were  granted  in  X263  and  1268.    Destined  originally 
for  poor  students  (and  called  domus  magistrorum  pauperrimu, 
"  most  poor  house  of  masters  'Oi  the  Sorboime  soon  became  a 
meeting-place  for  all  the  students  of  the  university  of  Paris, 
who  resorted  thither  to  hear  the  lectures  of  the  most  learned 
theologians  of  the  period — Guillaume  de  Saint  Amour,  Eudcs 
de  Douai,  Laurent  I'Anglais,  Pierre  d'Ailly.    At  the  close  of 
the  century  it  was  organized  into  a  full  faodty  of  theology,  and 
under  this  definite  form  it  conferred  bachdors',  licentiates' 
and  doctors'  degrees,  and  the  severity  of  its  examinations  gave 
an  exceptional  value  to  its  diplomas.    The  so-called  "these 
sorbonique,"  instituted  towards  the  hfginning  of  the  X4th 
century,  became  the  type  of  its  order  by  the  length  and  difficulty 
of  its  tests.    Ultimately  the  professors  of  the  Sorboime  came 
to  be  resorted  to  not  only  for  lectures  and  examinations,  but 
also  for  dogmatic  decisions  and  judgments  in  canon  law;  the 
dergy  of  France  and  of  the  whole  Catholic  world  had  recourse 
to  them  in  difficult  cases,  and  the  Curia  Romana  itself  more 
than  once  laid  its  doubts  before  them,  giving  them  the  title 
of "  Concilium  in  Gallia  subsistens."    To  -the  Sorbonne  bdongi 
the  glory  of  having  introduced  printing  into  France  in  1469: 
within  its  precincts  it  assigned  quarters  for  Ulric  Gering  and  two 
companions  in  which  to  set  up  thdr  presses.    The  Sorbonne 
took  a  leading  part  in  the  religious  discusdons  which  agitated 
France  during  the  x6th  and  z8th  centuries,  and  its  influence 
thus  inevitably  extended  to  political  questioias.    During  tke 
insanity  of  Charles  VI.  it  hdped  to  bring  about  the  absdutioB 
of  Jean  Sans-Peur  for  the  assassination  of  the  duke  of  Orleans. 
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of  Joui  of  Arc;  dining 
^trit  d  oil  Ibe  pcnccuU<His  ( 
aubdieven;  nilliout  bivuig 
Bulbolameir,  it  did  Dot  bcsiuie  to  justily 
the  Lafue  by  it>  vigoious  uutbemu  igaii 
Uie  king  of  Ntvvi?^  bajtadng  to  rccogn 
after  his  abjimtion-  From  this  point  dates  the  beginning  of 
'  n  Richelieu  io  iCifi  ordered  the  recon- 
.3  church  and  buildingi  the  following  prophetic 


It  Heniy  II 


a>lidt,iD 
The  dectaiation  of  the  clergy  in  i6Si,  which 
pnnred  fatal  to  iu  aulbority  with  the  Curia  Rom 
ftv  a  ihort  lime  under  Loius  XV.  during  the  itruggie  igainst 
Jasieniim,  but  thii  wai  its  last  eiplaiti  ' 
Iht  old  univenilies  in  1791- 

When  the  univeniiy  of  France  vai  orgirdKd  In  itei  the 
Sorbonne  became  the  seal  of  the  aieJImii  of  Paris;  and  between 
1S16  and  iSii  the  faculties  of  theology  (liria    "    .. 
science  and  literature  nert   iD$t*lIed   there.    The  university 
library  was  transferred  to  the  Sorboune  ia  1S33-    Iri  rS63 
organised  the  Ecole  des  Hauls  Ctudts.  and  in  iBgj  the  B 
des  Chartes  also  found  its  home  at  the  Sorboruie- 

In  iSji  the  Sorlionne  was  made  the  properly  of  the  cit: 
Paris;  a  iccoostniclion  of  the  buildings,  projected  by  Napoleon 
Hi.,  was  begun  in  1884,  under  the  srthiteclimil   " 
Kinot,  and  completed  in  rSSg.    The  old  church  CO 

Ttiis  new  Sorlionne  is  one  of  the  finest  university  edifices  in  the 
WcH-ld,  and  hasdevel^ied  into  the  chief  Ftendi  centre  of  learning. 

Sec  A.  Fianklin.  La  Sprbam  (1B7S):  DenlAe,  DkwkWi  rtteliti 
i  la  fomdslia*  it  rmhtrtill  di  Paiit  [188j)i  J.  A.  Rindolph. 
Hillary  tf  tin  Sttlnmnt, 

SORBS,  the  tribal  name  of  the  SlavDnic  people,  whom  the 
Gemunt  oil  Wends  in  Lusatia  (Lausiti);  they  call  themselves 
Serbs  or  Lulitsne.  Their  country  includes  the  wcsiem  ei- 
tiemity  of  tlie  kingdom  of  Saioay  and  parts  of  ihe  districts  of 
Hoyerswerd*.  Huskau,  Kollbus,  Kalau,  Spremberg  and  Sorau 
b  Prussia;  they  are  non  surrounded  on  all  sides  b^  Germans, 
but  they  fotintrly  had  them  as  neighbours  only  on  the  wst 
along  tbe  Fulda,  while  on  ttie  oonh  towards  KSpcnick  they 
marched  with  the  Luliii,  an  the  mat  with  the  Folea  and  Silesians 
along  tbe  Queio  and  Bobr,  and  on  the  south  were  separated 
from  <be  Bobemiaol  by  the  mountains  that  now  rnake  the 
Austrian  frontier.  Tbe  Sorbs  are  divided  into  High  and  Low 
along  a  line  from  Sagan  to  Muskau  and  Spremberg.  They 
in  all  about  180,000  in  number;  80,000  Low  Soibt  and  to,i 
of  ihe  100,000  High  Sorbs  are  in  Prussia,  and  6oj»o  High  Sorbs 
in  Saxony.  These  have  gained  definite  rights  for  their  language 
in  school  and  administration,  so  that  Baulun  (Budyiin),  ' 
capital,  is  the  intelleclual  centre  not  only  for  Ssion  lubjecl  . 
for  all  High  Sorbs  and  10  a  great  extern  for  Low  Soibs.  The 
6m  iKinuments  of  both  dialects  belong  10  Ihe  Refomntion  period, 
these  being  iranslations  of  Luther's  Cjttechism  by  Warichius  and 
UoDer.  Some  Sorbs  are  Protestants,  though  tbe  Saion  Sorbs 
■re  mostly  Ronun  Catholics.  Early  in  the  igth  century  the 
Hi^  Sorbs  bad  a  revival  under  the  leadership  of  F.  A.  Klin, 
a  lawyer  and  politician;  A.  Seidler,  a  considerable  poet,  and 
S.  £.  Smoler,  an  elhnogrepber  and  publicist.  More  recent  writers 
■re  J.  Ci^nsk  and  J.  Radyserb.  A  Uaeica  or  Literary  and 
Linguistic  Society  wis  founded  in  1847,  and  publishes  a  Qsiapii 
oc  PetiodiaL  MeanwhQe  Low  Sorb  has  remained  almost  unculti- 
vated owing  to  the  pressure  ol  the  Prussian  administralion. 

The  IwD  dialects  stand  between  Polish  and  tech:  they  have 
lost  the  nasal  vowels,  have  the  accent  on  the  first  syllable,  and 
make  «f  into  I,  dj  into  i,  tike  Cech,  but  they  retain  i  and  y  and, 
like  Fldisll,  have  jraf  for  Cech  (rod.  High  Sorb  haa  A, 
Low  Ihe  ori^nal  f.  They  have  kept  the  old  aoiist  and  dual. 
Si;rb  is  nraslly  printed  in  German  blackletter  variously  adapted; 
tbe  Jfoctca  pobiisbci  some  book*  ifds.  alto  llie  Cech  system. 


«=_  _       _     .  Sheffield 

on  tlie  roth  of  May  1836.  He  early  develi«>ed  an  interest  In 
natural  science,  and  one  of  his  first  papers  related  to  the  excava- 
tion gf  valleya  in  Yorkshire.  He  subsequently  dealt  with  the 
phyucal  geography  of  former  geological  periods,  with  the  wave- 
•truciure  in  certain  stratified  rocks,  and  the  oilgiD  ol  slaty 
deavsge.  He  took  up  the  study  of  rocks  and  minerals  under 
the  microsoipe.  and  published  an  important  memwr  0»  lit 
UUratHpiat  Slnclm  ej  CryHaii  In  tBjS  IQiiort.  Jnan.  CcoL 
Stc).  In  England  he  was  one  of  Ihe  pioneer*  in  pelrography; 
he  was  awarded  tbe  Wollaston  medal  by  the  Geologiol 
Society  of  London  in  1S69,  and  when  president  of  tbe  society  he 
published  in  his  addresses  the  results  of  original  researches  on 
the  structure  and  origin  of  limestones,  and  of  the  non-olcareous 
stratified  rocks  (1879-1880).  He  had  previously  been  president 
of  the  Royal  Microscopical  Sodcty.  He  wrote  on  the  construc- 
tion and  use  of  fhe  micro-spectroscope  in  the  study  of  animal 
and  vegeuble  cotouring  mailer,  and  in  later  ewayt  he  dealt 
with  such  varied  subjects  as  tbe  microscopical  iiruclure  of  iron 
and  lied,  and  Ihe  temperature  of  the  water  in  estuaries.  He 
also  applied  his  skill  in  making  preparations  of  invertebrate 
sniioals  for  Untem-sUdes.  In  1883  he  was  elected  president 
of  Futh  College,  Sheffield.      Be  died  on  the  gih  of  Maccb 

SOBCVRTi  magic,  eDcbastment,  «itchcnft;  the  um  of 
suppoud  supentatuial  powers  by  tbe  egency  of  evQ  ipirita 
called  forth  by  spells,  incantations,  &c.,  on  tbe  part  of  the 

on  by  mcana  of  the  casting  or  drawing  of  lots,  and  is  derived 
om  the  O.  Fr.  nraric,  itrcier,  a  sorcerer,  Med.  Lat.  ttrlimui, 
le  who  practises  divination  by  lots,  ttrUi  (see  Macic,  Divm*- 
ON  and  WncHdATT). 

EOBDBIXO,   ■    i}ih-centuTy   Italian   troubadour,    bom   at 
Mantua,  wbo  Is  praised  by  Danie  in  tbe  Dt  m/fori  tle^io, 
and  in  tbe  Pyrptetie  made  the  type  of  patriotic  pride.    He 
is  alio  Ihe  hero  of  a  well-known  poem  by  Robert  Browning. 
The  teal  Sordello,  so  far  as  we  have  authentic  facts  about  his 
life,  hardly  seems  to  justify  thtse  idealisations,  though  he  was 
'      noit  famoua  of  tbe  Italian  troubadours.     About  1330  he 
ars  at  Horence  in  a  tavern  brawl;  and  in  1336,  while  at 
n>urt  of  Kichard  of  Booifa^o  at  Verona,  he  abducts  his 
er's  wife,  Cuniua,  at  Ihe  instigation  of  her  brother,  Eire- 
da  Romano.     The  scandal  resulted  in  his  Sight  (1339)  to 
ence,  nhere  be  seems  to  have  been  for  some  lime.    He 
ed  the  service  of  Charles  of  Anjou,  and  probably  accom- 
■A.  huQ  (ii6j)  on  bis  Naples  expedition;  in  isM  he  was  a 
ner  tn  Naples.     The  last  documentary  mention  of  him  is 
r69,  and  he  is  supposed  to  have  died  In  Provence.    His 
:Iic  poem,  L'£ii«ii*fliiien  Sour,  and  his  love  songs  and 
satirical  jnccea  have  little  in  colnmon  with  Dante's  pretentaliOD, 
the  invective  against  negligent  princes  which  Dante  pots 
his  moutb  In  ibc  7tb  canto  of  the  Purjittmo  Is  more  ade- 
quately paralleled  in  his  ^erwn'ue  (iij>)  on  the  deaib  ol  his 
*       '     '    '      tbe  princes,  of  Ctariitendom 


For  Sordellc 


I  of Ihe  I 


retbe  td 


;896);for  Brownin 

(1903). 

SORDnO,  SouxiNi, 
promiscnously  applied  b; 
for  damping  or  moling  w      ,  „  , 

(5ordiaO;  (»)  to  a  family  ol  obsolcle  wind  Jnjirainenis  blown 
double  reed  (Smtmi  or  i'DrJim):  t])  to  a  stringed 
Io  UwK  must  also  be  added  the  Svi^iia  or 
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Sarddlima,  t.  kind  of  miuMtc  hvcnted  (lee  Bactite}  in  Nipla 
in  the  i7tb  century,  and  evidenU)'  nuned  ifts  clan  3. 

I .  Under  tbt  Ilaliao  um  wdin  an  compriied  Ibr  duopen 


UEDfieU  and  Frcndl  borru, 
nbn  only*  aivviv  ^  "  «-*-:«  »n.j 

, JO  that  M  Ibe  BM.  _ 

It  aacetlnt  the  phch  not  at  all.    Wi  md  .- 
LTV  10  DFQduce  Itiia  peculiar  timbre  on  the  va1\ 

_ KS  b  WuKt'i  AbufiiU,  the  liB     ' 

in  pitcb  cauKd  by  the  mlmductian  of  tbe  oiute  or  the  nana  inm  we 
bin  ol  tin  bom  muil  be  eompeniual  by  laaiii  at  the  aecoiid 
|Hiioo  whicb  hnwt  the  pilch  a  mu-tooe.^ 

If  the  Kiidino  uicd  cady  in  the  17th  ccatnry  had  hai 
of  niiiiic  the  pitch,  the  (act  would  haw  ban  Mated  by  1 
ai  Meneaiw  aod  Pnetoriuii  k  would.  BonDnr,  b< 


ducribe  the  aordino  wl^ch  kavH 
■ted  ol  a  boltow  cone  >  ' 

pea  to  allow  tbe  air  to  p 
»  bue.    The  bote  of  tli 


•audj.  F 


It  thia  csiitiiBBl  tbrough  il 


ii)  lor  the  mute,  that  be  founi 


mud.  Enj.  linrii  airUil.  Ga.  I 
wrvn,  Ihry  difl^ml  radiullv. 
fid  by  Micnae]  PradDriuip  who 


the  pitch  of  the  horn  laiied  a  ieml'tone-    EKHPoich'i  l  

of  value,  for  hit  father  vat  a  hom'player  conemporary  1 
Hampcl.  and  he  bimHif  wai  the  bitimate  friend  and  coHeapa 
PunIO,  Hampd^a  mosl  eefebralcd  pupil- 

dc^dani  (Fr.   "   " 
lenpli  of  the 


ben^  but  not 


™whiC^^ 
s  Ibal  rl'tbi 


the  ndicsl  diHerence  that  the  bm  li  the 
that  it  hat  tbe  acouitic  propertiet  of  the  open  pipe.  Tbe  Bordtin, 
however,  bavinE  a  cylindrical  bore,  hu  the  acouKK  propertis  01 
tbe  stopped  pipe,  i*.  the  touod  wavta  are  twite  tbe  Itngrh  of  the 

pipe,  10  that  to  produce  a  aaund  of  any  given  pitch,  for  irr 

tor  C,  the  boTT  need  only  be  half  the  iength,  it,  4  ft.  ionfi. 
blowina,  on  tbe  aordoni,  moreover^  produced  aa  hnt  har 
(tbcoiuy  one  lequind  lor  reed-blowB  inatnimefltain  order  to  pi 
tbe  dlatooic  acde  for  the  iccoBd  octave)  not  tbe  octave,  bi 
twelfth,  or  number  3  of  the  Kiiea.     Thii  i~™-».  i~  ■•- 
thai  initrumenti  of  the  fafocto  and  doldaa 
7  botea  to  nve  the  diatonic  acale  throiith'~' 
the  •ordoni  requite  II  or  13  bolea.     Ft 
Sfiiitd  by  him^Plale  XII.)  have  1 


'  See  Victor  Mah 


(BniHFli  and  London.  19OT),  pp.  u  and  u. 
>  Utiliflt  d>  pnmiir  a  it  iKmirof  {Pari.,  c.  1807),  pp.  3  and  . 
*VaU>Uodi«e  tbeor.-prakt.  Muiiklthre  fQr  alle  in  <fcm  Oi 


Two  •onr^nea  beloflgint  to  the  Muieun  of  the  Bnineli  Chu«v>- 
toite.  Bid  to  be  faciimila  of  nme  invtninHnla  belongiiqE  tt>   tbe 

DatrifliK  Calaliifiit  if  Muiical  /ulnipmU  [Loadim.  1S91).  They 
diHer  ilightly  in  CDUtiuction  from  the  Italian  inilrumcala  described 
by  Praetoriua.  The  flraiBht  crook  ii  Kt  in  the  sde  of  the  inatru- 
DBiI.  almost  at  right  angla.  tbe  top  of  the  cylinder  it  aunnounled 
by  a  ^p,  and  Iheie  aie  but  6  open  boka,  the  reH  being  covered  by 
braaa  keyi  in  wooden  boaea.  The  |»1cb  of  theie  innninsenta  lin 
within  a  temi-ioiK  of  that  of  the  cooua-baH  and  ban  of  Pnptonua. 
(K.  S-) 
lOREI.  ASKB  {c.  1411-1450),  minten  of  Kii^  Charies  VII. 
t>f  France,  waa  bom  of  a  family  of  the  Icaaer  nobility  at  Fromeo- 
teau  in  Toutainc.  While  alill  a  giil  ihe  ni  attached  to  tbe 
lervice  t>f  laabd  of  LorraiiM.  queen  of  Sicily,  wile  of  Rent 
of  AnJDU,  tbe  brother-in-law  of  Charlea  VIL  Flora  1444  ualil 
her  tluth  in  1450  ibe  waa  the  ackiMwledged  miaiiea  of  the  kin; , 
the  fint  woman  to  bold  that  aemi-ofiidal  position  which  irat 
to  be  of  ao  great  importance  in  the  lutHequenl  history  cf  tht 
old  lA^me.  HeE  ascendancy  dated  from  the  festivals  at  fimitcy 
in  1444,  the  fint  biillianl  court  of  Charles  VII.  Here  her  great 
beauty  captivated  the  king,  whtue  love  for  her  remained  coniSLant 
until  her  death.  He  gave  her  wealth,  casLla  and  lands,  and 
secured  for  her  the  atate  azid  distinction  of  a  queen.  T^iis  tint 
public  recognition  t>f  hia  inistresa  by  n  king  of  France  scvjidal- 
iied  all  g(x>d  people  and  awakened  jealousy  and  intiigue.  Htf 
sudden  death  fmm  dysentery,  shortly  after  tbe  biith  of  bcr 
fourth  child,  waa  acciHtlingly  attributed  to  poison.  BurguiitliAn 
bistoriana  even  openly  acciised  the  Dauphin,  afterw^otb 
Louia  X1-,  of  her  death,  and  taier  the  enernia  of  Jacqws 
Ctau,  in  thor  search  lor  crimta  to  be  brou^t  against    bim, 

likely  10  turn  the  king  against  him.  Her  heart  was  buried 
in  tbe  abbey  of  Jumiigea,  her  body  in  the  crJicgiate  cliurtJi 
of  Locfaes.  Contemporary  writera  alt  bear  witiMss  10  her  ertra- 
ordinary  beauty,  but  no  geauioc  portraita  of  her  have  come 

Legend  taai  made  id  entirely  difierent  character  of  ibit  Gnt 
official  misIiesB  of  the  French  kings.  The  dale  of  bet  biith  waa 
placed  at  about  1409,  her  liaison  witb  tbe  king  dated  from 
1411.  Ilien.  10  tbe  atoty  ran,  sfae  drew  bim  from  his  ind^ence, 
of  Joan  ol  Arc,  both  by  ncrying  Ibe  king 
3— she  did  apparmlty  induce  him  to  take 
part  penonally  in  the  contfuest  of  Nonnandy— and  by  suitouikI- 
ing  him  with  that  band  of  wise  adviwrs  who  leally  adiniiu^ 
tercd  France  during  her  ascehdancy.  Recent  investigation  hai 
■      '  iply  showing  that  Cbarlea  VIL 


t  her  until    I 


I  years  later  than  in  tbe  li 


Instead  of  being  bis  scJe  good  angel,  she  >e 
demoralized  tbe  king,  who,  hitherto  chaste,  henceforth  gave 
himself  up  to  courlesani.  Yet  ibe  favoured  the  best  adviacn 
of  the  king,  and  at  least  in  Ihil  deserved  tbe  gratitude  of  the 
realm.  Pierre  de  Sitzi  seems  especially  to  have  used  Agnes 
to  gain  bis  ascendancy  over  the  king- 
See  A.  Vallet  de  Viriville's  aniclea  In  BOHiOittt  U  rSali  ia 
(ilrtu  (ird  lerin.  tom.  i.);  and  R.  Dui]UBIH.  fie  It  vealim 
(olmUu  it  la  bdU  Strd  (1909). 

SORBU  ALBEBT  (iS4i-T$a6},  French  biitoiian,  wu  bon 
at  Honfieut  on  tbe  13th  of  August  1841.  He  wu  ol  a  chaiadcc- 
istically  Norman  type,  and  remained  aH  hit  life  a  lover  of  bii 
native  province  and  its  gloiiei.  Hit  father,  a  rich  mtnofu- 
tuier,  would  have  liked  bim  to  tucceed  to  tbe  businesa,  but  hii 
Ltetary  vocation  prevailed.  He  went  to  live  in  Paris,  where  he 
studied  law,  and  aflei  a  prolonged  itay  in  Germany  entered  the 
Foreign  Office  (iSM).  He  had  strongly-developed  literary  inl 
artistic  laltet,  waa  an  enthusiastic  muucian,  even  cooipasing  a 
Uttle,  and  wrote  both  vencs  and  dovcIs,  which  appeared  a  little 
later  (£«&ijnif<  FiilniK,  1781-1793,10  1871,  Li  Dudrnr  Epa  in 
1S73);  but  be  did  not  go  much  Into  aociety.  He  wu  asuns  to 
know  and  understand  present  ti  well  at  pait  events,  bvt  be  nt 
above  aU  thingi  a  student.  In  i  B70  he  was  chosen  as  sectetsiy 
by  M.  de  Chatidordy,  who  had  been  sent  lo  Toun  as  a  dclcgite  ig 
charge  of  the  diplomatic  aide  of  the  problem  of  national  defeacr; 
in  tluM  tSaui  be  proved  bimicU  a  most  vatu«ble  coUaburWit; 
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he  ml  nnimiitting  in  hii  kbonn,  [uH  of  fimtii,  good  temper 
>Dd  eiceUent  judgment,  Ind  at  tfae  ume  lime  u  dinreet 
that  we  can  onJy  gueu  at  tbc  ptut  be  played  in  tlic»  tenible 
aisa.  Ailer  tbc  war,  wbenBoulDi)' loimded  the  &DJe  litre  ^ 
sicHcei  folUiqua,  Sold  nu  appoDted  to  teach  diplomatic 
hislory  (iS7i),  a  duly  which  he  performed  with  itriliing  lucceai. 
Some  at  bis  couna  have  formed  books:  Le  TraiU  it  Parii  du 
to  lutemiri  iSi;  (iSjj);  Biilart  diplemiiligiie  dt  la  fuirri 
Ircme-aiUmande  (1875);  *e  may  also  add  \hc  Ptlcis  da  drsit  da 
tciu  «hicbhepu1>Usheii(iS7:)  in  coUaboTadonwitbhii  colleague 
Thiodace  Funck-DtEalano,  In  1875  Sorel  left  the  Foreign 
Office  and  became  general  secrttuy  to  the  newly-created  office 
of  the  PrtiidaiH  in  linal.  Her  again,  in  a  congenial  position 
where,  without  heavy  responfibililies,  be  could  observe  and 
review  affairs,  be  performed  valuable  service,  e^wdally  under 
the  presidency  of  the  due  d'Audiffred  Pasquier,  who  was  glad  10 
avail  >iiTTw^lf  of  Jiis  advice  in  the  most  serious  crises  of  internal 
politics.      Hit  dui 


L'Eurilp, 


a  less  re 


jf  the  cbos- 


already  done  by  Sybel, 

and  witJk  %  clearer  and  more  calm  understanou 
tward  of  Europe.  He  spent  almost  thirty  years 
lion  uid  composition  of  the  eight  volumes  of  tbia  biatory  (vot.L, 
iSSS;  vol  viiL,  1504).  For  he  was  not  merely  a  conicientioua 
Bdiolu;  the  analysis  of  the  documents,  tnoilly  unpubliibcd, 
on  French  diplomacy  during  the  £rst  yvsiti  of  the  Revolution, 
which  be  published  in  the  Rem  kiiltriqiii  (voL  v,-vii,,  i.-iiii.}, 
shorn  with  what  scrupulous  core  he  K&d  the  innumerable  des- 
[uilchet  which  passed  under  his  notice.  He  was  also,  and  above 
all  thin^  an  artist.  He  drrw  men  from  the  point  of  view  of  a 
psychologist  as  much  as  of  a  histoiian,  observing  them  in  their 
surroundings  and  bdng  intereated  in  showing  how  greatly  they 
■re  slaves  to  the  fatality  of  biliary.  It  was  this  fatality  which 
ted  the  rashest  of  the  Conveotionals  to  resume  the  tradition  of 
the  Anden  Rf^e,  and  caused  the  revolutionary  propaganda 

the  work  of  Louis  XIV.  This  view  is  certainly  suggestive,  but 
incomplele:  it  it  brgely  (rue  when  applied  to  the  men  of  the 
Revolution,  inexperienced  or  mediocre  as  they  were,  and  in- 
eompelent  10  develop  the  enonnout  enlcrpriset  of  Napoleon  I. 
la  the  earlier  volumes  we  ate  resxiiiy  dominated  by  the  grandeur 
and  lelcDtlcss  logic  of  the  diama  which  the  author  unfolds 


whole  Ihe  worli  is 


detailed  studies  more  or  lea  directly  bearing 
la  La  OneKi™  d'OriiiU  au  X  VIII'  liidc,  la  m  . 
fJUaitr  (1S78),  be  shows  how  the  partition  of  Poland 
hand  reversed  Ihe  traditional  policy  of  Fr 


in.  Side  by 
00k  vuioul 
his  subject. 

the  one 

and  on  the  oihn  hand  contributed  towards  the  lalvaiion  of  re- 
publican France  in  1703.  In  Ihe  Grands  taitairu  aeries  he  was 
R^unsiUe  foe  UmlaqMiiv  (iSSl)  and  UmedtSIaU  (iggi] ;  the 
portnit  which  be  draws  of  Montesquieu  is  all  the  more  vivid  for 
the  intellectual  aiGnities  wfuch  eiilted  between  him  and  the 
author  of  the  Ltltra  ptriana  and  the  Esprit  da  lois.  Later, 
in  Btmopcrle  ei  Hfftkt  en  t7Q7,  be  produced  a  critical  comparison 
which  is  one  of  his  most  finished  works  {iS96);and  in  the 
/Uiital  da  tiufriulunu  dimiUa  aux  ambasiadairs  he  prepared 
voL  L  dealing  with  Austria  (18S4).  Most  of  Ihe  articles  which 
he  contributed  to  various  reviews  and  to  the  Teatl  newipape' 
have  hem  collected  into  volumes:  Esiaii  d'fdslcire  tt  da  critique 
(iMj),  Lalva  kineriqaa  (189*),  Ntxitaut  ataii  d'kistari  ct 
dt  aiUitat  (1S98],  eiiida  de  lilUtaturc  it  d'hiilairi  (iQDr)i  in 
these  are  to  be  found  a  great  deal  of  information  and  of  ideas 
not  only  about  political  men  of  the  last  two  centuries,  but  also 
about  certain  liteniy  men  and  artists  of  Normandy.  Honoura 
came  to  him  in  abundance,  as  an  eminent  writer  and  not  aa  a 
pubbc  offidaL  He  was  elected  a  member  of  the  Acadfmie  des 
■deuces  monies  et  poliliques  (December  tS,  1889)  on  the  death 
of  Fostd  de  Coulanges,  and  of  the  Acadimie  (rsncaise  (1894) 


Ptic  Otitis  of  a  hundred  thousand  t 
ly  Ihe  Institut  de  France,  wh 
Utt  illness  and  died  at  Paris  on  the 


,9thofJun 


IC.  B-.) 

joDviOHY  (1597-1*74),  French 

er,  waa  bora  in  Paris  *botlt 

Very  little  it  known  of  hit  life  except  that  m  163J  he  w«» 

iogttiAet  of  France.    He  *rote  on  (cience,  hislory  and 

m,  but  b  only  remembered  by  hit  jwvelt.    He  tried  to 

dettroy  the  vogue  of  the  pastoral  romance  by  writing  a  novel 

of  adventure,  the  Hiiloire  amiqui  dt  Franiim  (i6ij).    The 

episodical  adventures  of  Francion  found  many  readers,  who 

leverlhdest  reterved  theic  admiration  (or  the  Ailrli  it  was 

nteaded  to  ridictile.    Sorel  dedded  to  make  bis  intention  On' 

mitlakable,  tnd  in  Lt  Baia  attmatiuit  (3  vols.,  1617)  be  wrote 

Elttque,  in  which  a  Parisian  shop-boy,  his  bead  turned  by 

ment,  chooses  an  unprepossessing  mislrtss  and  starts  life 

shepherd  with  a  dozen  sheep  on  the  banks  of  the  Seine. 

Sorel  did  not  succeed  in  founding  the  novel  of  character,  and 

it  he  accomplished  was  more  in  the  direction  of  farce,  but 

(truck  a  shrewd  blow  at  romance.    Among  his  other  works 

Pdyaniri  (164S)  and  La  Cmtaiaatat  da  hmu  licra  (167  j). 

died  in  Paris  on  the  Slh  of  March  1674. 

OREL,  a  town  and  port  of  entry  of  Quebec,  Canada,  capital 

of  Richelieu  county,  41  m.  N.E.  of  Monlreal,  at  the  confluence 

'  the  Richelieu  and  St  Lawreoce  rivers.    Pop.  (1901),  7057.    It 

on  the  Grand  Tniok  and  the  Quebec  Soulhem  railways,  and 

1  port  of  call  foi  the  Montreal  and  Quebec  river  Eteamera,    It 

ataint  fioa  tnd  leather  manufactories,  arid  ifaipbuilding  is 

carried  on.    It  occuiries  the  (ite  of  a  fort  built  in  i66j  by  A.  de 

Titcy  to  guard  tfie  route  by  way  of  the  Richelieu  to  Lake 

ChampLiin  and  the  Hudson,  and  is  named  after  the  htit  com- 

mandaat  of  the  garrison. 

BOROHUN,  1  genua  of  grtissea  belonging  to  the  tribe  Andio- 
pogDnese,  and  indudisg  one  of  the  most  important  troincal 
grains,  5<v{Aum  etdiart,  great  millel.  Indian  millet  at  Gidnea 
com.     In  India  it  is  known  aa  jawari  (Hindustani),  jmiaH 
(BengaU),  ciiaJiuii  (Tamil) ,  and 
jonna   (Telugu),  and  in  the 
West    India    as    Negro    or 
Guinea  Com.    It  ia  a  strong 
grass,  growing  to  a  height  of 
from  4  to  8  or  even  16  ft.:  the 
leaves  are  sheathing,  solitary, 
and  about  2  in.  broad  and  3)  ft. 
in  length;   the   panicles  are 
contracted  and  dense,  and  the 
grains,  which  ate  enclosed  in 
huskt  and  protected  by  awns, 
are  round,  hard,  spiaalb,  shio- 
ing,  bronnisb-rc ' 


:    larger    than 
seeds.   The  plant  is  cuiiivai 

other  countries  of  Asia,  in  1 
United  States,  and  in  1 
south  of  Europe.     Its  cut 


latiAs'^is  uf^ 
undredfold,  is 


'  Gratscs  "  in  Z>ie  naUinuAcn  fjiam. 
if  SoEgbum  prdiibly  bid  Its  origin 


Sor^um  ndgart. 
Eduard  Hackel  (in  his  artide  on 


t  Africa,  where  a  varietj; 


434- 
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known  as  durra  it  now  cultivated  over  the  entire  continent,  and 
has  become  the  most  important  cereal;  the  natives  also  chew 
the  stem,  which  contains  sugar.  In  Europe  it  is  raised  less  for 
bread  than  for  medianical  purposes;  the  panicles  are  made  into 
the  so-called  rice-brooms  aAd  into  brumes.  In  Germany  it 
is  occasionally  raised  for  green  fodder.  From  the  fruit  the 
Kaffirs  make  an  alcoholic  drink,  rio/oa,  and  the  negroes  one 
known  as  Merisa,  Allied  spedes  are  5.  bicoloTf  mudi  valued 
in  India  as  a  forage-plant,  and  S.  sacckaratum,  commonly  called 
sorghum  or  Chinese  sugar-cane,  which  is  extensively  cultivated 
in  China,  North  India  and  Africa.  The  latter  spedes  is  grown 
fn  America  chiefly  for  the  manufacture  of  molasses  from  its 
juice,  and  in  France  as  a  source  of  aloohoL. 

A  full  account  of  the  ccltivation  and  use  of  the  species  in  ImCa  will 
be  found  in  Sir  G.  Watt's  Dktwnary  of  Ike  Bconomic  ProdueU  of 
India  (1893). 

80RIA,  a  province  of  Spain,  formed  in  1633  of  districts 
belonging  to  Old  Castile,  and  bounded  on  the  N.  by  Logrofio, 
E.  by  Saragossa,  S.  by  Guadalajara  and  W.  by  Segovia  and 
Burgos.  Pop.  (1900),  150,463;  area,  3983  sq.  m.  Soria  is  a 
bleak  and  lofty  region,  bounded  on  three  sides  by  mountains. 
A  range  of  sierras  culminating  in  the  peaks  of  Urbion  (7389  ft.) 
and  Cebollera  (7139  ft.)  on  the  north,  and  the  great  Sierra  del 
Moncayo  (7707  ft.)  on  the  east,  separate  the  valley  of  the  Duero 
(Douro)  from  that  of  the  Ebro,  while  on  the  south  it  is  divided 
from  the  valley  of  the  Tagus  by  a  continuation  of  the  Sierra 
Guadarrama.  Almost  the  whole  of  the  province  belongs  to  the 
region  watered  by  the  Duero  and  its  affluents.  This  river  rises 
among  the  southern  slopes  of  Urbion  and  traverses  the  province 
in  a  drcuitous  course,  first  to  the  south  and  then  to  the  west. 
The  other  rivers  are  mostly  affluents  of  the  Duero,  but  a  few  of 
the  tributaries  of  the  Ebro  have  their  sources  within  the  limits 
of  the  province.  The  soil  is  not  remarkable  for  fertility;  a  large 
proportion  of  the  area  being  occupied  with  barren  mountains, 
which  are  covered  with  snow  for  a  great  part  of  the  year.  There 
are,  liowever,  in  some  places  extensive  forests  of  pine,  oak  and 
becdi;  while  in  others  there  are  huge  tracts  of  pasture  land,  on 
which  numbers  of  cattle,  sheep  and  swine  are  reared.  Grain 
and  vegetables  are  raised,  but  ndther  of  very  good  quality  nor 
in  sufficient  quantities  to  supply  the  wants  of  the  population. 
The  dimate  is  cold  and  dry,  and  the  scenery  grand,  but  austere. 
Most  of  the  people  are  employed  in  farming  and  rearing  cattle; 
but  the  cutting  and  sawing  of  timber  and  the  preparation  of 
charcoal  also  occupy  a  considerable  number.  There  b  a  great 
want  of  roads;  and,  although  three  railways  traverse  the  pro- 
vince,  commerce  is  consequently  very  limited.  Fine  wool  was 
formerly  produced;  but  the  only  important  artides  of  trade  at 
present  are  timber,  salt,  asphalt,  leather  and  cheese,  which 
are  sent  to  Madrid  and  Aragon.  Salt  and  asphalt  are  the  only 
minerals  worked,  though  others  are  known  to  exist.  The 
capital,  Soria,  is  described  bdow.  The  only  other  town  with 
more  Uian  3500  inhabitants  is  El  Burgo  de  Osma  (3509),  an 
epucopal  see.  Between  1887  and  1900  the  population  decreased 
by  nearly  7000;  its  density  in  the  last-named  year  was  37*7  per 
sq.  m.,  or  lower  than  that  of  any  other  Spanish  province  except 
Cuenca  (37-6).  The  gradual  depopulation  of  many  districts  is  due 
to  the  stagnation  of  industry,  and  the  attraction  of  emigrants 
to  large  towns  outside  the  province. 

SORIA,  the  capital  of  the  Spanish  province  of  Soiia;  on  the 
right  bank  of  the  river  Duero  (Douro),  155  m.  N.E.  of  Madrid 
by  the  Madrid-AIcuneza^Soria  railway.  Pop.  (1900),  7x51. 
Soria  has  a  provincial  institute,  schools  for  teadien  of  both 
sexes,  many  primary  schools,  savings  banks,  two  hospitals, 
barracks,  a  theatre  and  a  bull-ring.  The  churches  of  Santo 
Domingo  and  San  Nicolas,  the  doisters  of  the  convent  of  San 
Juan,  and  several  other  ecdesiastical  buildings  are  fine  q)ecimens 
of  Romanesque  work  of  the  xath  and  X3th  centuries.  Near  the 
Duero  are  the  ruins  of  the  old  dtadel,  and  in  many  places  the 
remains  of  the  X3th  century  walls  of  the  dty  are  yet  standing. 
The  more  modem  streets  are  dean  and  well  paved.  The  bridge 
across  the  Duero  is  a  massive  structure  which  formerly  had 
a  tower  in  the  centre.    The  populaition  is  chiefly  agricultural; 


but  there  are  also  flour  mills,  tanneries,  potteries,  ftc;  and  some 
trade  in  timber,  wool  and  fruit  is  carried  on.  The  Iberian  and 
Carthaginisn  dty  of  Numantia,  captured  in  133  bx.  by  the 
Romans,  after  a  long  and  heroic  resistance,  was  situated  3  m. 
N.,  on  a  hill  overlooking  the  confluence  of  the  small  ixvcr  Teta 
with  the  Duero. 

SOBOKI*  a  town  of  south  Russia,  in  the  goveniinent  of 
Bessarabia,  8x  m.  N.N.W.  of  Kishinev,  in  a  narrow  ravine  on 
the  right  bank  of  the  Dnieper.  Pop.  (1900),  25,523,  half  of  whom 
were  Jews.  It  b  an  important  river  port  for  the  export  of  com, 
wool,  fruit,  wine  and  cattle.  Formeriy  it  was  the  old  Genoese 
colony  of  Olchionia,  and  has  still  the  ruins  of  a  X3th-€entury 
Genoese  castle.  In  the  x  5th  century  the  Moldavians  erected  here 
a  fort,  which  the  Poles  took  in  the  x  7th  centuty.  Peter  the  Great 
captured  the  place  in  171 1,  but  it  was  returned  to  the  Turks,  and 
wasonlydefinitdy  annexed  to  Russia  in  x8x  a.         (M.  H.  S.) 

80R0LLA  T  BASTIDA.  JOAQUIN  (1863-  ),  Spanish 
painter,  was  bom  in  Valencia,  and  recdved  his  art  education 
first  in  his  native  town  and  under  F.  PradiUa,  and  then  in  Italy 
and  Paris.  His  first  striking  success  he  achieved  with  "  Another 
Margaret,"  which  was  awarded  a  gold  medal  in  Madrid  and  was 
bou^t  for  the  St  Louis  Galleiy.  He  soon  rose  to  general  fame 
and  became  the  acknowledged  head  of  the  modem  Spanish 
school  of  painting.  His  picture  of  the  "  Fishermen's  Return  " 
was  much  admired  at  the  Paris  Salon  and  was  acquired  by  the 
state  for  the  Luxembourg  Museum.  His  exhibit  at  the  Paris 
Universal  Exposition  of  1900  won  him  a  medal  of  hoxKMir  and 
his  nomination  as  Knight  of  the  Legion  of  Honour.  A  special 
exhibition  of  his  works— figure  wbjects,  landscapes  ami  por« 
traitsr— at  the  Georges  Petit  Gallery  in  Paris  in  1906  edipsed 
all  his  earlier  successes  and  led  to  Us  appointment  as  Officer  of 
the  Legion  of  Honour.  He  is  represented  at  the  Berlin  National 
Galleiy,  at  the  Venice  and  Madrid  Museums,  and  in  many  private 
collections  in  Europe  and  America,  especially  in  Buenos  Aires. 
He  painted  portraits  of  King  Alphonso  and  Queen  Victoria 
Eug6nie  of  Spain,  and  a  magnificent  portrait  group  of  the 
fainily  of  Don  Aurdiano  de  Bemete.  Three  of  his  works  were 
shown  in  London  at  the  Spanish  Exhibition,  Guildhall,  X90X. 

80RREU  Rumex  Acdosa,  a  membo'  of  the  luktural  order 
Polygonaceae,  a  hardy  perennial,  native  to  Britain  and  found 
throughout  the  north  temperate  aone.  The  leaves  are  used  in 
soups,  salads  and  sauces.  Sorrel  grows  f  redy  in  any  good  garden 
soil,  and  is  increased  by  dividing  the  roots  during  the  early 
part  of  spring.  They  should  be  planted  in  rows  x  5  to  18  in. 
apart.  The  leaves,  when  fully  grown,  are  gathered  sin^y. 
'The  common  garden  sorrd  is  much  superior  to  the  wild  plant; 
but  the  Belleville,  which  is  the  kind  generally  cultivated  near 
Paris,  is  still  better,  its  leaves  being  larger  and  not  so  add. 
The  Blistered-leaved,  which  has  large  leaves  with  a  blistered 
surface,  has  the  advantage  of  being  slow  in  running  to  seed. 
French  Sorrel  {Runux  scutatus)  is  a  hardy  perennial,  distributed 
through  Europe  but  not  iwtive  in  Britain,  with  densdy-branched 
trailing  stems.  The  leaves  are  xounduh,  heart-sh^xd  and 
glaucous;  they  are  more  add  than  those  of  the  common  sorreL 

SORRENTO  (anc.  Surrenium,  q.9.),  a  dty  of  Campania,  Italy, 
in  the  province  of  Naples,  10  m.  by  dectric  tramway  (akmg 
the  highroad)  S.W.  from  Castdlammare  di  Stabia,  and  served 
also  by  steamer  from  Naples  (x6  m.).  Pop.  (1901),  6849  (town) ; 
883  2  (commune) .  It  stands  on  cliffs  about  x  60  f  t.  above  sea*kvd 
on  the  north  side  of  the  peninsula  that  separates  the  Bay  of 
Naples  from  the  Bay  of  Salemo.  Sorrento  contains  only  a  few 
andent  remains,  and  its  present  pro^)erity  depends  mainly  00 
its  reputation  as  a  place  of  resort  both  in  winter  and  in  summer, 
its  northerly  aspect  rendering  it  comparativdy  oooL  Its 
climate  is  delightful  and  healthy,  and  it  is  situated  amid  pictur- 
esque coast  scenery.  The  chief  local  industries  are  the  inlaying 
of  wood,  silk  and  lace-making  and  straw-plaiting,*  and  the 
growing  of  oranges  and  lemons.  In  andent  times  the  SurrentiDe 
wines  had  a  great  repute. 

In  1558  the  corsair  Pialy  attacked  the  town  and  carried  off  ivo 
thousand  prisoners.  It  was  at  Sorrento  that  Bernardo  Tuso 
wrote  his  Amadigi;  and  Torquato  Tasso,  to  whom  a  marble 


SOSIGENES— SOTO 


435 


Statue  has  been  erected  in  the  Piana,  was  bora  in  the  town  in 

1544. 

S06I6ENS8,  Greek  astronomer  and  mathematician,  probably 
of  Alexandria,  flourished  in  the  xst  century  B.C.  According  to 
Pliny  {ffai.  Hist.  xviiL  25),  he  was  employed  by  Julius  Caesar 
in  the  reform  of  the  Roman  calendar  (46  b.c.)»  and  wrote  three 
treatises,  which  he  conscientiously  corrected.  From  another 
passage  of  Pliny  (ii.  8)  it  is  inferred  that  Sosigenes  maintained 
the  doctrine  of  the  motion  of  Mercury  round  the  sun,  which  is 
referred  to  by  his  contemporary  Cicero,  and  was  also  held  by  the 

^yptians. 

The  astronomer  is  to  be  distinguished  from  the  Peripatetic 
phikMophcr  of  the  nme  name,  who  lived  at  the  end  of  the  and  century 
A.D.  He  was  the  tutor  of  Alexander  of  Aphrodisias,  the  most 
famous  of  the  commentators  on  Ariitotle.  He  wrote  a  work 
00  Rtoehing  SfkereSt  from  which  some  important  extracts  have 
been  presented  in  Simplicius's  commenta^  on  Aristotle's  D* 
cado  (the  subject  is  fully  discussed  by  T.  H.  Martin^  "  Sur  deux 
Sosigine,"  in  Annales  dslafac,  d$s  leUru  de  Bttrdeaux,  u,  1879). 

S08ITHEU3  {e.  aSo  B.C.),  Greek  tragic  poet,  of  Alexandria 
Troas,  a  member  of  the  Alexandrian  "  pleiad."  He  must  have 
resided  at  some  time  in  Athens,  since  Diogenes  LaCrtius  tells 
us  (vii.  5,  4)  that  he  attacked  the  Stoic  Cleanthes  on  the  stage, 
and  was  hined  off  by  the  audience.  As  Suldas  also  calls  him  a 
Syracusan,  it  is  conjectured  that  he  belonged  to  the  literary 
circle  at  the  court  of  Hiero  II.  According  to  an  epigram  of 
Dioscorides  in  the  Greek  Anthology  (Antk.  Pal.  vu.  707)  he 
restored  the  satyric  drama  in  its  original  form.  A  considerable 
fragment  is  extant  of  his  pastoral  play  Dapknis  or  Lityerses,  in 
which  the  Sicilian  shepherd,  in  search  of  his  love  Pimplea,  is 
brought  into  connexion  with  the  Phrygian  reaper,  son  of  Midas, 
who  slew  all  who  unsuccessfully  competed  with  him  in  reaping 
his  com.  Heracles  came  to  Uie  aid  of  Daphnis  and  slew 
Lityerses. 

See  O.  Crusius  i.v.  Lttyenes  in  Roscher's  Lexikon  der  gritekiscken 
mid  romiscktn  Mytkotogie:  The  fragment  of  twenty-one  lines  in 
Nsttck's  Traiicorum  gratcorum  fragfiunta  apparently  contains 
the  beginning  of  the  drama.  Two  lines  from  the  A'itUius  (probably 
tl»  traditional  first  king  of  Elis,  father  of  Endymion)  are  quoted 
by  Stobaeus  {Fler.  IL  23). 

SOTADBS,  Greek  satirist,  of  Maronea  in  Thrace  (or  of  Crete), 
chief  representative  of  the  writers  of  coarse  satirical  poems, 
called  uMu5oc,*  composed  in  the  Ionic  dialect  and  in  a  metre 
named  after  him  "  sotadic."  He  lived  in  Alexandria  during  the* 
reign  of  Ptolemy  II.  Philadelphus  (285-247  B.C.).  For  a  violent 
attack  on  the  Ung,  on  the  occasion  of  his  marriage  to  his  own 
sister  ArsinolS,  Sotades  was  imprisoned,  but  escaped  to  the 
eland  of  Caunus,  where  he  was  afterwards  captured  by  Patro- 
clus,  Ptolemy's  admiral,  shut  up  in  a  leaden  chest,  and  thrown 
into  the  sea  (Athenaeus  xiv.  p.  620;  Plutarch,  De  educatume 
puerorum,  14). 

Only  a  few  genuine  fragments  of  Sotades  have  been  preserved 
(see  J.  G.  Hermann,  EUmenta  doctrinae  metricae,  1816);  those  in 
Stot»eus  are  generally  considered  8f>urious.  Ennius  translated 
some  poems  of  this  kind,  included  in  his  book  of  satires,  under  the 
name  of  Solo. 

SOTER,  pope  from  about  167  to  1 74.  He  wrote  to  the  Church 
of  Corinth  and  sent  it  aid.  His  letter  is  mentioned  in  the  reply 
given  by  Dionyaius,  bishop  of  Corinth,  and  Harnack  thinks  it 
can  be  identified  with  the  second  so-called  epistle  of  Clement  to 
the  Corinthians. 

SOTHEBT,  WILUAM  (1757-1833),  English  author,  was  bom 
in  London  on  the  9th  of  November,  1757.  He  was  educated  at 
Harrow,  and  subsequently  procured  a  commission  in  a  cavalry 
regiment.  In  1780  be  retired  from  the  army  on  his  marriage 
and  devoted  himself  to  literature,  becoming  a  prominent  figure 
in  London  literary  society.  His  ample  means  enabled  him  to 
play  the  part  of  patron  to  many  struggling  authors,  and  his 
friends  included  Scott,  Byron,  Wordsworth,  Coleridge,  Southey, 
HaHam  and  Tom  Moore.  He  himself  soon  acquired  a  consider- 
able reputation  as  a  translator,  his  verse  translation  of  Virgil's 

\The  word  is  also  used  of  the  dancers  in  indecent  ballets,  to 
which  such  poems  were  probably  written  as  an  accompaniment. 
In  Greek  and  Latin  authors  atiwiot  idnaedus)  generaUy  means 
••aumita." 


Ceorgics  (1800)  being  specially  praised  by  contemporary  critics, 
while  in  later  life  he  published  translations  of  the  Iliad  and 
Odyssey.  He  also  wrote  several  historical  tragedies  for  the 
stage,  of  which  one  was  acted,  and  some  poems.  He  died  on 
the  30th  of  December  1833. 

80THBRN,  EDWARD  ASKEW  (z826-x88x),  English  actor, 
was  bom  in  Liverpool  on  the  ist  of  April  1826,  the  son  of  a 
merchant.  He  began  acting  as  an  amateur,  and  in  1849  drifted 
into  a  professional  engagement  with  a  dramatic  company  at  St 
Heliers  in  Jersey,  where  he  appeared  as  Claude  Melnotte  in 
Bulwer  Lytton's  Lady  of  Lyons.  Between  then  and  1858  he  played 
in  various  companies  without  particular  success,  in  Birmingham 
and  in  America,  where  he  went  in  1852.  On  the  X2th  of  May 
1858  Tom  Taylor's  Our  American  Cousin f  a  play  of  no  special 
merit,  was  brought  out  in  New  York,  with  Sothern  in  the  small 
part  of  Lord  Dundreary,  a  caricature  of  an  English  nobleman. 
He  gradually  worked  up  the  humour  of  this  part  so  that  it 
became  the  central  figure  of  the  play.  In  186 1,  when  it  was 
produced  at  the  Haymarket  Theatre,  in  London,  he  made  such  a 
hit  that  the  piece  ran  for  nearly  five  hundred  nights:  "  Dundreary 
whiskers"  became  the  fashion,  and  Dundreary  this,  that  or 
the  other  made  its  appearance  on  every  side.  At  various 
times  Sothem  revived  the  character,  which  retained  its  popu- 
larity in  spite  of  all  the  extravagances  to  which  be  developtied  its 
amusing  features;  and  his  name  will  always  be  famous  in  con- 
nexion with  this  r61e.  In  T.  W.  Robertson's  David  Carrick 
(1864)  he  again  had  a  great  success,  his  acting  in  the  title-part, 
which  he  created,  being  wonderfully  effective.  He  won  wide 
popularity  also  from  his  interpretation  of  Sam  Slingsby  in 
Oxenford's  Brother  Sam  (1865).  Sothem  was  a  bom  comedian, 
and  off  the  stage  had  a  passion  for  practical  joking  that  amounted 
almost  to  a  mania.  His  house  in  Kensington  was  a  resort  for 
people  of  fashion,  and  he  was  as  much  a  favourite  in  America 
as  in  the  United  Kingdom.  He  died  in  London  on  the  a  1st  of 
January  x88x. 

Sothem  had  three  sons,  all  actors,  the  second  of  them,  Eowabd 
H.  Sothern  (b.  1859),  being  prominent  on  the  American  stage.  ' 

SOnilC  PERIOD,  in  andent  Egyptian  chronology,  the  period 

in  which  the  year  of  365  days  circled  in  succession  through  all 

the  seasons.    The  tropical  year,  determined  as  it  was  in  Egypt 

by  the  heliacal  rising  of  Sirius  (Sothis),  was  almost  exactly  the 

Julian  year  of  precisely  365}  days  (differing  from  the  true  solar 

year,  which  was  xx  minutes  less  than  this).    The  sothic  period 

was  thus  146X  years. 
See  Egypt,  Ancient,  \  F.  "  Chronology." 

SOTO,  FERDINANDO  [Feinamdo,  or  Hernando]  DE  (1496?-' 
1542),  Spanish  captain  and  explorer,  often,  though  wron^y, 
called  the  discoverer  of  the  Mississippi  (first  sighted  by  Alonzo 
de  Pineda  in  XSX9),  was  bom  at  Jer6z  de  los  CalMilleros,  in  Estre- 
madura,  of  an  impoverished  family  of  good  position,  and  was 
indebted  to  the  favour  of  Pedrarias  d'Avila  for  the  means  of 
pursuing  his  studies  at  the  university.  In  x  5 19  he  accompanied 
d'Avila  on  his  second  expedition  to  Darien.  In  x  528  he  explored 
the  coast  of  Guatemala  and  Yucatan,  and  in  X532  he  led  300 
volunteers  to  reinforce  Pizarro  in  Pern.  He  played  a  prominent 
part  in  the  conquest  of  the  Incas'  kingdom  (helping  to  seize 
and  guard  the  person  of  Atahualpa,  discovering  a  pass  through 
the  moimtains  to  Cuzco,  &c),  and  retumed  to  Spain  with  a 
fortune  of  x8o,ooo  ducats,  which  enabled  him  to  marry  the 
daughter  of  his  old  patron  d'Avila,  and  to  maintain  the  state 
of  a  nobleman.  Excited  by  the  reports  of  Alvaro  Nuf^ 
(Cabeza  de  Vaca)  and  others  as  to  the  wealth  of  Florida  (a  term 
then  commonly  used  in  a  much  wider  extension  than  subse- 
quently), he  sold  great  part  of  his  property,  gathered  a  force  of 
620  foot  and  X23  horse,  armed  four  ships,  and  obtained  from 
Charles  V.  a  commission  as  "  adelantado  of  the  Lands  of  Florida  ** 
and  governor  of  Cuba.  Sailing  from  San  Lucar  in  April  1538, 
he  first  went  to  Havana,  his  advanced  base  of  operations;  starting 
thence  on  the  X2th  of  May  X539  he  landed  in  the  same  month 
in  Espiritu  Santo  Bay,  on  the  west  coast  of  the  present  state  of 
Florida.  For  nearly  four  years  he  led  his  men  in  fruitless  search 
of  gold  hither  and  thither  over  the  south-east  of  the  North 
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American  continent.  His  exact  route  is  often  doubtful;  but  it 
seems  to  have  passed  north  into  Georgia  as  far  as  35'  N.,  then 
south  to  the  neighbourhood  of  Mobile,  and  finally  north-west 
towards  the  Mississippi.  This  river  was  reached  early  in  1541, 
and  the  following  winter  was  spent  on  the  Ouachita,  hi  modern 
Arkansas  and  Louisiana,  west  of  the  MississippL  As  they  were 
returning  in  .XS42  along  the  Mississippi,  De  Soto  died  (either 
in  May  or  June;  the  25th  of  June  is  perhaps  the  true  date), 
and  his  body  was  sunk  in  its  waters.  Failing  in  an  attempt 
to  push  westwards  again,  De  Soto's  men,  under  Luis'  Moscoso 
de  Alvarado,  descended  the  Mississippi  to  the  sea  in  nineteen 
days  from  a  point  close  to  the  junction  of  the  Arkansas  with  the 
great  river,  and  thence  coasted  along  the  Gulf  of  Mexico  to  Fanuco. 

Of  this  unfortunate  expedition  three  very  different  narratives 
are  extant,  ci  seemingly  independent  origin.  The  firat  was  pub- 
lished in  1557  at  Evora,  and  professes  to  be  the  work  of  a  Portuguese 
gentleman  01  Elvas,  who  had  aoconipanied  the  expedition:  Raagam 
verdadeira  dos  trabalhos  q  ho  goturnador  dS  FemUdo  (ffSouio  6f 
certos  fidaitos  Portugueses  passarom  no  d'scobrimHo  da  Pronncia 
da  Florida,  A^ora  nouatnite  feita  per  hu  fidalgo  Dduas.  An 
English  translation  was  published  by  Hakluyt  in  1609  (reprinted 
from  the  161  x  edition  by  the  Hakluyt  Society  (London,  1851]),  and 
another  by  an  anonymous  translator  in  1686,  the  latter  being  based 
on  a  French  version  by  Citri  de  la  Guctte  (Paris,  1685).  The 
second  narrative  is  the  famous  history  of  Florida  by  the  Inca, 
Gardlasso  de  la  Vega,  who  obtained  his  information  from  a  Spanish 
cavalier  engaged  in  the  enterprise;  it  was  completed  in  imi,  first 
appeared  at  Lisbon  in  1605  under  the  title  of  ta  Florida  id  Ynca, 
and  has  since  passed  through  many  editions  in  various  languages. 
The  third  is  a  report  presented  to  Charles  V.  of  Spain  in  his  Council 
of  the  Indies  in  1544,  by  Luis  Hernandez  de  Biedma,  who  had  ac- 
companied De  Soto  as  His  Majesty's  factor.  It  is  to  be  found  in 
Ternaux-Compans'  "  Recueil  de  pitoes  sur  la  Floride  "  in  the  Histo- 
rical CoUections  of  Louisiana  (Philadelphia,  1850)  and  in  W.  B.  Rye's 
reprint  for  the  Hakluyt  Society  of  Hakluyt's  translation  of  the 
Portuguese  narrative  {The  Discovery  and  ConqueA  0/  Terra  Florida^ 
London,  1851). 

See  also  Bancroft's  History  of  the  United  States.  voL  L;  J.  H. 
M'CuIloch,  Researches  .  .  .  concerning  the  aborigtnal  history  of 
America  (Baltimore,  i82());  Albert  Gallatin,  "  Synopsb  of  the  Indian 
Tribes,"  in  Archaeotogta  americana,  vol.  ii.  (Cambrid^  Mass., 
1836) ;  E.  G.  Bourne  (ed.),  Narratives  of  the  Career  of  Hernando  de  Soto 
in  the  Conquest  of  Florida  (2  v..  New  York,  1904) ;  J.  W.  Monette, 
History  of  the  Discovery  and  Settlement  of  the  Valley  ofjhe  Mississippi 
(NewYork,  1846,  2vola.).  ' 

SOU  (0.  Fr.  sd,  Lat,  solidus,  so.  nummus),  the  name  of  the 
bronze  5-centime  French  coin,  corresponding  to  the  English 
"  halfpenny.'*  It  is  still  colloquially  used  in  France  in  reckoning, 
and  the  franc,  2  and  5-franc  pieces  are  known  as  piice  de  vingtt 
quararUe  and  cent  sous  respectively.  The  sclidus  was  originally 
a  gold  coin,  first  struck  a  aj>.  312  by  Constantine  to  take  the 
place  of  the  aureus.  In  the  Eastern  Empire  this  gold  coin 
was  the  standard  down  to  1453,  and,  as  the  "  bezant,"  circulated 
from  Portxigal  to  the  Indies.  In  the  West  after  Pippin  gold 
coinage  ceased  and  the  solidus  in  silver  became  the  standard,  one 
pound  of  silver  making  22  sols  (solidi^  and  264  denier s  {denarii). 
Under  Charlemagne  one  pound  of  silver «  20  sols «  240  deniers. 
The  liore  ifibra),  the  sol  and  the  denier  formed  the  universal 
money  of  account  throughout  France  imtil  the  Revolution;  and 
they  have  left  their  mark  on  the  English  mone}"  symbols  £  s.  </., 
for  pounds,  shillings  and  pence. 

SOUBISB,  BENJAMIN  DB  ROHAN.  Due  db  (?  1589-1642), 
Huguenot  leader,  younger  brother  of  Henri  de  Rohan,  inherited 
his  title  through  his  mother  Catherine  de  Parthenay,  He  served 
his  apprenticeship  as  a  soldier  under  Prince  Maurice  of  Orange- 
Nassau  in  the  Low  Countries.  In  the  religious  wars  from  1621 
onwards  his  elder  brother  chiefly  commanded  on  land  and  in  the 
south,  Soubise  in  the  west  and  along  the  sea-coast.  His  exploits 
in  the  conflict  have  been  sympathetically  related  by  his  brother, 
who,  if  he  was  not  quite  an  impartial  witness,  was  one  of  the  best 
military  critics  of  the  time.  Soubise's  chief  exploit  was  a  singu- 
larly bold  and  well-conducted  attack  (in  1625)  on  the  RoyaUst 
fleet  in  the  river  Blavet  (which  included  the  cutting  of  a  boom 
in  the  face  of  superior  numbers)  and  the  occupation  of  01£ron. 
He  commanded  at  Rochelle  during  the  famous  siege,  and  (if 
.we  may  believe  his  brother)  the  failure  of  the  defence  and  of  the 
En^ish  attack  on  Rh£  was  mainly  due  to  the  alternate  obstinacy 
of  the  townsfolk  and  the  English  commanders  in  refusing  to 


listen  to  Soubise's  advice.  When  sunender  became  ii 
he  fled  to  England,  which  he  had  previously  visited  in  qvcst  d 
succour.  He  died  in  1642  in  London.  The  Soubise  tide  after- 
wards served  as  the  chief  second  designation  (not  for  heirs 
apparent,  but  for  the  chief  collateral  branch  for  the  time  being) 
of  the  house  of  Rohan-Chabot. 

The  name  Soubise  appears  again  in  the  mllitazy  history  of 
France  in  the  person  of  Chakles  de  Rohan,  Psikce  db  Soitbxsx 
(17x5-1787),  peer  and  marshal  of  France,  the  grandson  of  the 
princcsse  de  Soubise,  who  is  known  to  history  as  one  of 
the  mistresses  of  Louis  XIV.  He  accompanied  Louis  XV.  in  the 
campaign  of  1744-48  and  attained  high  military  rank,  vrhich 
he  owed  mere  to  his  oourtiership  than  to  his  generalship.  Soon 
after  the  beginning  of  the  Seven  Years'  War,  throofi^  the 
influence  of  Mme  de  Pompadour,  he  was  put  in  command  of  a 
corps  of  24,000  men,  and  in  November  1757  he  sustained  the 
crushing  defeat  of  Rossbach.  He  was  more  fortunate,  however, 
in  his  lata*  military  career,  and  continued  in  the  service  until 
the  general  peace  of  1763,  after  whidi  he  lived  the  life  of  an 
ordinary  courtier  and  man  of  fashion  in  Paris,  dying  on  the  4th 
of  July  1787. 

80UHAM,  JOSEPH,  Count  (1760-1837),  French  soldier,  was 
bom  at  Lubersac  on  the  30th  of  April  1760,  and  served  in  the 
French  army  as  a  private  from  1782  to  1790.  In  1792,  having 
shown  himself  active  in  the  cause  of  the  Revolution,  be  ^ras 
elected  commandant  of  a  volunteer  battalbn,  and  by  1793  he 
had  risen  to  the  rank  of  i^ncral  of  division.  He  served  with 
credit  under  Pichegru  in  Holland  (1795),  but  in  1799  fell  into 
disgrace  on  su^icion  of  being  concerned  in  Royalist  intrigues. 
He  was  reinstated  in  x8oo  and  served  under  MoreauintheDannbe 
campaign  of  that  year.  During  the  Consulate  he  ai^>ean  to 
have  been  involved  in  conspiracies,  and  along  with  his  <M  com- 
mandeis  Moxeau  and  Pichegru  was  disgraced  for  alleged  par^ 
tidpation  in  that  of  Georges  Cadoudal.  He  regained  Us  rank, 
however,  in  1809,  took  a  notable  part  in  Gouvion  St  Cyr's  opera- 
tions in  Catalonia,  and  won  the  title  of  count  by  his  condoct  at 
the  action  of  Vich,  in  which  he  was  wounded.  ^  In  181  s  Marshal 
Mass6na,  in  declining  the  command  of  Marmont*s  army  which 
had  just  been  defeated  at  Salamanca,  recommended  Souham 
for  the  post.  The  latter  was  thus  pitted  against  Wellington,  and 
by  his  skilful  manoeuvres  drove  the  English  general  badi  from 
Burgos  and  regained  th&  ground  lost  at  Salamanca.  In  18x3  he 
distinguished  himself  again  at  LQtzen  and  at  Leipxig  (when  he 
was  wounded).  At  the  fall  of  the  First  Empire  he  deserted  the 
emperor,  and  having  suffered  for  the  Royalist  cause  was  well 
received  by  Louis  JCVUI.,  who  gave  him  high  commands. 
These  Souham  lost  at  the  return  of  Napoleon  and  regained 
after  the  Second  Restoration.  He  retired  in  1832,  and  died  00 
the  28th  of  April  1837. 

80ULART,  J06EPHIN  [Joseph  Makie]  (181S-X891),  French 
poet,  son  of  a  Lyons  merchant  of  Genoese  oripn  (Solari),  was 
bom  on  the  23rd  of  February  18x5.    He  entered  a  line  regiment 
when  he  was  sixteen,  serving  for  five  years.    He  was  dief  de 
bureau  in  the  pitefecture  of  the  Rh6ne  from  1845  to  1867,  and 
in  x868  he  became  librarian  to  the  Palais  des  arts  in  his  native 
town.    He  died  at  Lyons  on  the  28th  of  Manh  1891.    His 
works  include  A  trovers  champs  (1837);  Les  Cinq  cordes  dm  buk 
(1838);  Les  Ephimkres  (two  series,  1846  and  i8s7);  Sonnets 
humoristiques  (1862);  Les  Figtdines  (1862);  Pendant  Pinmuion 
(1871);  Les  Rimes  ironiques  (1877);  Jeux  divins  (1882),  and 
two  comedies.    His  (Euvres  poitiques  were  collected  in  three 
volumes  (1872-1883).    His  Sonnets  kumoristiqnes  attracted  great 
attention,  and  charmed  their  readers  by  the  mixture  of  gaiety 
and  tragedy.    His  mastery  over  the  technical  difficulties  of  hi^ 
art,  espedally  in  the  sonnet,  won  him  the  title  of  the  "  Bcnfcmitft 
of  rhyme." 

See  also  Paul  Mari^ton,  Soulary  el  la  PlHade  lyoimaut  (1884). 

SOULT,  NICOLAS  JEAN  DB  DIEa,  Duke  of  Dalmatia  (1769- 
1851),  marshal  of  France,  was  bom  at  Saint-Amans-la-Bastide 
(now  in  department  of  the  Tarn)  on  the  29th  of  March  1769,  sad 
was  the  son  of  a  country  notary  at  that  place.  He  was  fairly  wdl 
educated,  and  intended  for  the  bar,  but  his  father's  death 
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he  was  still  a  boy  made  it  necessaxy  for  him  to  seek  his  fortune, 
and  he  enlisted  as  a  private  in  the  French  infantry  in  1785.  His 
superior  education  ensured  his  promotion  to  the  rank  of  sergeant 
after  six  years'  service,  and  in  July  1791  he  became  instructor 
to  the  first  battalion  of  volunteers  of  the  Bas-Rhin.  He  served 
with  his  battalion  in  1793.  By  1794  he  was  adjutant-general 
(with  the  rank  of  chef  de  brigade).  After  the  battle  of  Heurus, 
in  which  he  greatly  distinguished  himself  for  coolness,  he  ms 
promoted  genieral  of  brigade  by  the  representatives  on  mission. 
For  the  next  five  years  he  was  constantly  employed  in  Germany 
under  Jourdan,  Moreau,  Kl£ber  and  Lefebvre,  and  in  1799  ^^ 
was  promoted  general  of  division  and  ordered  to  proceed  to 
Switzerlandi  It  was  at  this  time  that  he  laid  the  foimdations 
of  his  military  fame,  and  he  particularly  distinguished  himself 
in  Massfaa's  great  Swiss  campaign,  and  especially  at  the  battle 
of  Zurich.  He  accompanied  Mass£na  to  Goioa,  and  acted  as  his 
principal  lieutenant  throughout  the  protracted  siege  of  that  dty, 
during  which  he  operated  with  a  detached  force  without  the 
walls,  and  after  many  successftd  actions  he  was  wounded  and 
taken  prisoner  at  Monte  Cretto  on  the  X3th  of  April  i8oa  The 
victory  of  Marengo  restoring  his  freedom,  he  received  the 
command  of  the  southern  part  of  the  kingdom  of  Naples,  and  in 
x8o2  he  was  appointed  one  of  the  four  generals  commanding  the 
consular  guard.  Though  he  was  one  of  those  generals  who 
had  served  under  Moreau,  and  who  therefore,  as  a  rule,  disliked 
and  despised  Napoleon,  Soult  had  the  wisdom  to  show  his  de- 
votion to  the  ruling  power;  in  consequence  he  was  in  August  1803 
appointed  to  the  command-in-chief  of  the  camp  of  Boulogne,  and 
in  May  1804  he  was  made  one  of  the  first  marshals  of  France. 
He  commanded  a  corps  in  the  advance  on  Ulm,  and  at  Austerlits 
iq.v.)  he  led  the  decisive  attack  on  the  allied  centre.  He  played 
a  great  part  in  all  the  famous  battles  of  the  Grande  Armee, 
except  the  battle  of  Friedland  (on  the  day  of  which  he  forced  his 
way  into  Kdnigsberg),  and  after  the  conclusion  of  the  peace  of 
Tilsit  he  returned  to  France  and  was  created  (1808)  duke  of 
Dalmatia.  In  the  following  year  he  was  appointed  to  the  com- 
mand of  the  U.  corps  of  the  army  with  which  Napoleon  intended 
to  conquer  Spain,  and  after  winning  the  battle  of  Gamonal  he 
was  detailed  by  the  emperor  to  pursue  Sir  John  Moore,  whom 
be  only  caught  iq>  at  Corunna. 

For  the  next  four  years  Soult  remained  in  Spain,  and  his 
military  history  is  that  of  the  Peninsular  War  {q.v.).  In  1809, 
after  his  defeat  by  Sir  John  Moore,  he  invaded  Portugal  and 
took  Oporto,  but,  busying  himself  with  the  political  settlement 
of  ha  conquests  in  the  French  interests  and,  as  he  hoped,  for  his 
own  ultimate  benefit  as  a  possible  candidate  for  the  throne, 
be  neglected  to  advance  upon  Lisbon,  and  was  eventually  dis- 
lodged from  Oporto  by  Sir  Arthur  Welleslcy,  making  a  painful 
and  almost  disastrous  retreat  over  the  mountains.  After  the 
battle  of  Talavera  he  was  made  chief  of  staff  of  the  French 
tro(^»  in  Spain  with  extended  powers,  and  on  the  19th  of  No- 
vember 1 809  won  the  great  victory  of  OcaOa.  In  18x0  he  invaded 
Andalusia,  which  he  speedily  reduced,  with  the  exception  of 
(^adix.  In  x8it  he  marched  north  mto  Estremadura,  and  took 
Badajox,  and  when  the  Anglo-Portuguese  army  laid  siege  to  it 
be  marched  to  its  rescue,  and  fought  the  famous  battle  of  Albuera 
(May  x6).  In  x8ia,  however,  he  was  obliged,  after  WeUing- 
tcMi's  great  victory  of  Salamanca,  to  evacuate  Andalusia,  and 
was  soon  after  recalled  from  Spain  at  the  request  of  Joseph 
Bonaparte,  with  whom,  as  with  the  other  marshals,  he  had 
always  disagreed.  In  March  X813  he  assumed  the  command  of 
tlw  IV.  corps  of  the  Grande  Armie  and  commanded  the  centre 
at  Latzen  and  Bautxen,  but  he  was  soon  sent,  with  unlimited 
powers,  to  the  south  of  France  to  repair  the  damage  done  by 
the  great  defeat  of  Vittoria.  His  campaign  there  is  the  finest 
proof  of  his  genius  as  a  general,  although  he  was  repeatedly 
defeated  by  the  English  under  Wellington,  for  his  soldiers  were 
but  raw  conscripts,  while  those  of  Wellington  were  the  veterans 
of  many  campaigns. 

Such  was  the  military  career  of  Marshal  Soult.  His  political 
career  was  by  no  means  so  creditable,  and  it  has  been  said  of 
him  that  he  had  character  only  in  front  of  the  enemy.    After 


the  first  abdication  of  Napoleon  he  declared  himself  a  Royalist, 
received  the  order  of  St  Louis,  and  acted  as  minister  for  war  from 
the  3rd  of  December  x8x4  to  the  xxth  of  March  18x5.  When 
Napdeon  returned  from  Elba  Soult  at  once  declared  himself  a 
Bonapartist,  was  made  a  peer  of  France  and  acted  as  major- 
general  (chief  of  staff)  to  the  emperor  in  the  campaign  of  Water- 
loo, in  which  rftle  he  distinguished  himself  far  less  than  he  had 
done  as  conmiander  of  an  over-matched  army.  At  the  Second 
Restoration  he  was  exiled,  but  not  for  long,  for  in  x8x9  he  was 
recalled  and  in  1820  again  made  a  marshal  of  France.  He  once 
more  tried  to  show  himself  a  fervent  Royalist  and  was  made  a 
peer  in  X837.  After  the  revolution  of  1830  he  made  out  that  he 
was  a  partisan  of  Louis  Philippe,  who  welcomed  his  adhesion 
and  revived  for  him  the  title  of  marshal-general.  He  served  as 
ministo*  for  war  from  X830  to  X834,  as  ambassador  extraordinary 
to  London  for  the  coronation  of  (^ueen  Victoria  in  1838,  and 
agaih  as  minister  for  war  from  X840  to  1844.  In  X848,  when 
Louis  Philippe  was  overthrown,  Soult  again  declared  himself 
a  republicaiL  He  died  at  his  castle  of  Soultberg,  near  his 
birthplace,  on  the  36th  of  November  X85X.  Soult  himself  wrote 
but  Httle.  He  published  a  memoir  justifying  his  adhesion  to 
Napoleon  during  the  Hundred  Days,  and  Us  notes  and  journals 
were  arranged  by  his  son  Napoleon  Hector  (X801-1857),  who 
published  the  first  part  (Mimoires  du  marUJud-giniral  Soult)  in 
X854.  Le  Noble's  Mimoires  sur  les  opiraiions  des  Fran^ais  en 
Gdicie  are  supposed  to  have  been  written  from  Soult  papers. 

See  A.  SaU£.  Vie  politiaue  du  marickal  Soult  (Parii.  1814):  A. 
de  Grozelter,  L«  Maruhal  Soult  (Castres,  1851) ;  A.  Combes,  Histoirc 
anecdotig[ue  du  marichai  Soult  (Castres,  1869). 

SOUMET,  ALBZANDRB  (X788-1845),  Fraich  poet,  was  bom  on 
the  8th  of  F^niary  X788  at  Castelnaudaxy,  department  of  Aude. 
His  father  wished  him  to  enter  the  army,  but  an  early-developed 
love  of  poetry  turned  the  boy's  ambition  in  other  directions. 
He  was  an  admirer  of  Klopstock  and  Schiller,  then  little  known  in 
France,  and  reproached  Mme  de  StaKl  with  lack  of  enthusiasm 
for  hex  subject  in  De  VAUemagne.  Soumet  came  to  Paris  in 
x8xo,  and  some  poems  in  honour  of  Napoleon  secured  his  nomi- 
nation as  auditor  of  the  Conseil  d'£tat.  His  well-known  elegy 
La  Pavvre  fiUe  appeared  in  x8x4,  and  two  successful  tragedies 
produced  in  1823,  Clytemnestre  and  Saiilf  secured  his  admission 
to  the  Academy  in  X824.  Jeanne  d'Are  (1825)  aroused  great 
enthusiasm,  and  was  the  best  of  his  plays.  Among  his  other 
pieces  £lisabeth  de  France  (1828),  a  weak  imitation  of  Schiller's 
Don  CarloSt  may  be  noted,  but  Soumet's  real  bent  was  towards 
epic  poetry.  His  most  considerable  work  is  a  poem  inspired 
by  Klopstock,  La  Dirine  £pop6e,  which  describes  the  descent  of 
Christ  into  Hades.  Under  Louis  XVIU.  he  became  librarian 
of  Saint-Cloud,  and  subsequently  was  transferred  to  Rambouillet 
and  to  Compidgne.  He  died  on  the  30th  of  March  X845,  leaving 
an  unfinished  epic  on  Jeanne  d'Arc.  His  daughter  Gabrielle 
(Mme  Beauvain  d'Altenheim)  had  collaborated  with  him  in  some 
of  his  later  works. 

SOUND,*  subjectively  the  sense  impression  of  the  organ  of 

^  "  Sound  "  is  an  interesting  example  of  the  numerous  homony- 
mous words  in  the  English  language.  In  the  sense  in  which  it  is 
treated  In  this  article  it  appears  in  Middle  English  as  soun,^  and 
comes  through  Fr.  son  from  Lat.  sonus;  the  d  is  a  mere  addition', 
as  in  the  nautlcd  term  "  bound  "  (outward,  homeward  bound)  for 
the  earlier  "  boun,"  to  make  ready,  mvpare.  In  the  adjectival 
meaning,  healthy,  perfect,  complete,  chiefly  used^  of  a  deep  undis- 
turbed sleepj  or  of  a  well-based  argument  or  doctrine,  or  of  a  person 
well  trained  m  his  profession,  the  word  is  in  O.  Eng.  sund,  and  appears 
also  in  Ger.  gfisund^  Du.  fesond.  It  is  probably  c(^:nate  with  the 
Lat.  sanus^  healthy,  whence  the  Eng.  sane,  insanity,  sanitation, 
&c  Lastly,  there  is  a  group  of  words  which  etYmou>ffists  are  in- 
clined to  treat  as  being  au  forms  of  the  word  which  m  O.  Eng.  is  sund^ 
meaning  "  swimming?'  These  words  are  for  (1)  the  swim-bladder 
of  a  fish;  (2)  a  narrow  stretch  of  water  between  an  Inland  sea  and 
the  ocean,  or  between  an  Uand  and  the  mainland,  &c.,  cf.  Sound, 
The.  below;  (3)  to  test  or  measure  the  depth  of  anything,  particu- 
Uriy  the  depth  of  water  in  lakes  or  seas  (see  Sounding,  below). 
As  a  substantive  the  term  is  ufcd  of  a  surgical  instrument  for  the 
exploration  of  a  wound,  cavity,  &&,  a  probe.  In  these  senses 
the  word  has  frequently  been  referred  to  Lat.  suh  undo,  under  the 
water;  and  Fr.  sombre,  gloomy,  possibly  from  sub  umbra^  beneath 
the  shade,  is  given  as  a 
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objectively  tin  vlbntoiy  motion  vhidi  produca 
<D  of  UUDd.  He  phyiiologidl  uid  ptychical 
Hind  ijc  Irealeii  in  Ibc  utide  Ukaung.     la  thii 


upects  of  lound  ir 

uiide,  which  coven  loe  taeact  m  Acouiuci,  m  imu  consider 
only  tile  phyiicol  Aspen  of  toundt  thflt  13,  the  phyucal  pherumoiA 
outside  oundveg  which  exdie  our  sense  of  heving.  We  iIulU 
discuss  the  disluibuice  which  is  propngited  fiom  the  taaice 
to  the  ear,  imd  which  there  produces  sound.  And  the  modes  in 


r.  Vibraihni.--'Wt 

ound  proceed!  ciust  hnve  been 


the  body  w 

by  a  blow  i 

implying  the  existence  of  a  vifantoiy  oioiioD, 

fro,  of  the  paitida  of  which  it  cooiist*. 

Thus,  if  a  oDnunaa  glus-ju  be  siiuck  so  as  to  yield  an  audible 
sound,  the  oUteDce  of  a  motion  of  this  kind  may  be  felt  by  the 
Snger  lightiy  applied  to  the  edge  of  the  glass;  and,  on  looming 
the  pressure  ao  as  to  destroy  this  motion  the  sound  fonhwiih 
ceasa.  Small  pieces  of  cork  put  in  the  jar  will  be  found  to 
dance  about  during  the  continuance  of  the  sound;  watei  or 
spiritaoF  wine  poured  into  the  glass  will,  under  the  ssme  dznun' 
stances,  exhibit  a  rutBed  surface^  The  experiment  Is  usually 
performed,  in  a  moie  stiikio^  maoDer,  with  a  bell-jar  And  a 
number  of  small  light  wooden  balls  suspended  by  i^lk  strinp 
to  a  fixed  frame  Above  (he  jai,  so  as  to  be  jus'  In  contact  with 
the  widest  part  of  the  glass.  On  drawing  a  vioUn  bow  acrou 
the  edge,  the  pendulums  an  thrown  off  to  a  cousidcnhle  dis- 
lAoce,  iiid  falluig  back  aie  again  repelled,  and  ao  on. 
'  It  it  also  in  many  cases  possible  to  follow  with  the  ^e  Ibe 
raotfoos  of  the  partidca  of  the  sounding  body,  as,  for  instance, 
in  the  case  of  a  violin  string  or  any  string  fixed  at  both  ends, 
when  the  string  will  appeal 

"  ''leposilions  which 


SOUND 

I-ct  AB  (fic-'tlbeasoaDpanlaa 
Ero  Irosi  CD  u  EF  and  back.    As  . 
pushes  forward  Ibe  layer  of  air 
in  conuct  with  it.    That  layer     ; 
prcses  agAiBit  and  pushes  FornraTrJ 
the  nen  tays  aodso  on.    Thus 

air  is  miuniiRad  onwards  in  the 
dimaioa  OX.     As  AB  mitnu 
from  EF  towards  CD  the  layer  of 
air  ne«  lo  it  follows  ii  as  if  it  P 
mre  pulled J»ck  by  AB. ,  Really, 

Id«L  "it"        ""  ' 


by 


-IfwewAlchAi 


le  nudside  some  distsnce  awAy. 


•low.     We  see  the  si 


the  whistle  of  a  distant  engme  h>n|  before  *e  heat  the  sound. 
We  lee  lightning  belore  we  hear  the  thunder  which  spreads  out 
from  the  3isb,  and  the  more  distant  the  flash  the  longer  the 
iDlerval  between  the  two.  The  well-known  rule  of  a  mile  for 
every  five  seconds  between  flash  and  peal  gives  a  FaIt  estimate 
of  the  distance  of  the  lightning. 

Saund  nodi  a  Ualtriat  Uafium  It  Trata  7jkr«|jb.— In  order 
that  the  ear  may  be  aHected  by  a  sounding  body  there  must 

ear.    This  can  be  shown  by  susp.aidmg  an  electric  bell  in  the 

through  an  air-tight  cork  dosing  the  bole  at  the  top  of  the 

to  the  outside  sir,  but  if  Ihey  are  fine  the  sound  which  they  carry 


is  Ainu 


eric  pressure  the  bell  b  set  ting 
very  Audible.  But  as  the  air  is  w 
d  decrecsc),  and  when  the  exhai 


11  continuously,  I  he 
Lhdrawo  by  the  pump 
siioa  is  high  the  bell 


Usually  Ait  is  the  medium  through  which  sound  travels,  but 
it  can  travel  through  solids  or  liquids.  Tbus  in  the  sir-pump 
experiment,  before  exhaustion  it  travels  through  (he  glass  c^ 
the  receiver  and  the  base  plate.  We  may  easily  realise  its  trans- 
mlSHOQ  through  a  lohd  by  putting  tbe  ear  against  a  table  and 
scratching  the  wood  at  some  distance,  and  through  a  liquid  i/y 
keeping  both  can  iinda  water  in  a  bath  and  tapping  the  side  of 


subsides  into  its  original  position  wben  tbe  sound  has 
■  Ate  forced  to  conclude  that  Ihe  disturbance  ii  of  the 
,  We  CAn  at  once  gather  some  idea  of  the  naliue  o{ 
es  in  air  by  considering  how  th^  are  produced  by  abell' 


pNTRODUmMty 
of  ■  beH'wUch  nbrucs  to  aad 


□r  it  t^  the  rest  of  ihe  air,  'and  flowini  in 


alone  ox,  each  wave  consiHing  of  OIK 
emanaiing  from  each  complete  vibra 

P^£a^ 

nEFio-wdaC 

Crm'i  Dir*.- 

be  motion  of  Ih 
means  of  a  devici 
A  imaU  drde,  sa 
fig.  3,  And  round 

layera  o(  air  in  A  train  of  sound  waves 
due  to  Crova  and  known  as  "  Crova's  ctiik 
y  J  or  3  mm.  radius,  is  drawn  oo  a  card  as 

taken.  Prom  these  plants  as  centres,  drcles  are  drawn  in 
sion.each  with  radius  greater  than  the  last  by  a  fixed  an» 
4  or  5  mm.    In  the  figure  the  radius  of  the  imko'  djde  i 

IF  the  figure  thus  drawn  is  spun  round  its  cntrc  in  d 
direction  in  its  own  plsne  waves  appear  to  tnvd  out  I 
centre  along  any  radius.  If  a  second  card  with  A  nar 
in  it  is  held  hi  front  of  tlie  first,  the  sht  ni 
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is  "  kmgituciiiial/'  There  is  no  "  transvttie  "  disturlNUice,  that 
is,  there  is  in  air  no  motion  across  the  line  fA  propagation,  for 
such  motion  could  only  be  propagated  from  one  layer  to  the 
next  by  the  "  viscous  *'  resistance  to  relative  motion,  and  would 
die  away  at  a  very  diort  distance  from  the  source.  But  trans- 
verse disturbances  may  be  propagated  as  waves  in  solids.  For 
instance,  if  a  rope  is  fixed  at  one  end  and  held  in  the  band  at  the 
other  end,  a  transverse  jerk  by  the  hand  will  travel  as  a  trans- 
verse wave  along  the  rope.  In  liquids  sound  waves  are  longi- 
tudinal as  they  are  in  air.  But  the  waves  on  the  surface  of 
a  liquid,  which  are  not  of  the  sound  kind,  are  both  longitudinal 
and  transverse,  the  compound  nature  being  easily  seen  in 
watching  the  motion  of  a  floating  particle. 

DispiacemeiU  Diatram.—VIt  can  represent  waves  of  longitudinal 
dtsplaoenent  by  a  curve,  and  this  enables  us  to  draw  very  important 
conclusiona  in  a  very  simple  way.  Let  a  train  of  waves  be  passing 
from  left  to  right  in  the  direaion  ABCD  (fig.  3).    At  every  point 


FiC.  3, 

let  a  line  be  dmwn  perpendicular  to  AD  and  proportional  to  the 
displacement  of  the  particle  which  was  at  the  point  before  the 
distuitMJice  began.  Thus  let  the  particle  which  was  at  L  be  at 
I,  to  the  right  or  forwards,  at  a'given  instants  Draw  LP  upward 
and  some  convenient  multiple  01  Li.  Let  the  particle  which  was 
at  M  or^nally  be  at  m  at  the  given  instant,  oeing  displaced  to 
the  left  or  backwards.  Draw  MQ  downwards,  the  same  multiple 
of  Mm.  Let  N  be  displaced  forward  to  n.  Draw  NR  the  same 
multiple  of  N«  and  upwards.  If  this  m  done  for  every  point  we 
obtain  a  continuous  curve  APBQCRD,  which  represents  the  dis- 
placement at  every  point  at  the  jpven  instant,  though  by  a  length 
at  right  angles  to  the  actual  displacement  and  on  an  arbitrary 
scale.  At  the  points  ABCD  there  is  no  displacement,  and  the 
line  AD  through  these  points  u  called  the  axis.  Forward  dis- 
placement is  icpresented  by  height  above  the  axis,  backward 
dis|dacement  by  depth  below  it.  In  ordinary  sound  waves  the  dis- 
placement is  very  minute,  perhaps  of  the  order  10-*  cm.,  so  that 
we  multiply  it  perhaps  by  xoo,ooo  in  forming  the  displacement 
curve. 

Wa9t  Lentjlk  and  Frequency. — If  the  waves  are  continuous  and 
each  o(  the  same  shape  they  form  a  "  train,"  and  the  displacement 
curve  repeats  itself.  The  shortest  distance  in  which  this  repetition 
occurs  b  called  the  vave-Unifk.  It  is  usually  denoted  by  X.  In 
fig.  3,  AC»X.  If  the  source  makes  n  vibrations  in  one  second 
it  is  sakl  to  have  "  frequency  "  n.  It  sends  out  n  waves  in  each 
second.  If  each  wave  travels  out  from  the  source  with  velocity 
U  the  •  waves  emitted  in  one  second  must  occupy  a  length  U  and 
therefore  U»fiX. 

THsiributum  (^  Compression  and  Extension  in  a  Waoe. — Let  fig.  4 
be  the  displacement  diagram  of  a  wave  travelling  from  left  to  right. 


Fig.  4. 

At  A  the  ah"  oocufMes  its  original  position,  while  at  H  it  is  displaced 
towards  the  right  or  away  from  A  since  HP  is  above  the  axis. 
Between  A  and  H,  then,  and  about  H,  it  is  extended.  At  J  the  dts- 
placementis  forward,  but  since  the  curve  at  Q  is  parallel  to  the 
axis  the  displacement  is  approximately  the  same  for  all  the  points 
close  to  I.  and  the  air  is  neither  extended  nor  compressed,  but 
merel^r  displaced  bodily  a  distance  represented  by  JQ.  At  B 
tiiere  is  no  displacemem,  but  at  K  there  is  displacement  towards 
B  represented  by  KR,  ix.  there  is  compression.  At  L  there  is  also 
displacement  towards  B  and  again  compression.  At  M,  as  at  J, 
there  is  neither  extension  nor  compression.  At  N  the  displacement 
is  away  from  C  and  there  is  extension.  The  dotted  curve  represents 
the  distribution  of  compression  by  height  above  the  axis,  and  of 
extension  by  depth  below  It.  Or  we  may  take  it  as  representing 
the  pressure — excess  over  the  normal  pressure  in  compression, 
defect  from  it  in  extension. 

The  figure  shows  that  when  the  curve  of  displacement  slopes 
down  in  the  direction  of  propagation  there  is  compression,  and 
the  pressure  is  above  the  normal,  and  that  when  it  slopes  up  there 
b  extension,  and  the  pressure  is  below  the  normal. 

Distribution  of  Velocity  in  a  Wave. — If  a  wave  traveb  on  without 
alteration  the  travelling  may  be  represented  by  pushing  on  the 
<%ilaoement  curve.     Let  the  wave  AQBTC  (fig.  5)  travel  to 


A'QBTC'  in  a  very  short  time.  Ii»  that  short  time  the  displace- 
ment at  H  decreases  from  HP  to  HP'  or  by  PP.  The  motion  of 
the  particb  b  therefore  backwards  towards  A.  At  J  the  displace- 
ment remains  the  same,  or  the  particle  b  not  moving.  At  K  it 
increases  by  RR'  forwards,  or  the  motion  b  forwards  towards  B. 
At  L  the  displacement  backward  decreases,  or  the  motion  b  forwattl 


Fig.  5. 
At  M,  as  at  J,  there  b  no  change,  and  at  N  it  b  easily  seen  that 
the  motion  »  backward.     The  distribution  of  vcloaty  then  b 
represented  by  the  dotted  curve  and  b  forward  when  the  curve 
b  above  the  axis  and  backward  when  it  b  below. 

Compviiq:  fin.  4  and  5  it  b  seen  that  the  vdodty  b  forward  in 
oompcetMnon  and  backward  in  extenuon. 

Tho  Reunions  hdween  Dis^acement,  Compression  and  Velocity. — 
The  rebtions  shown  by  figs.  4  and  5  in  a  general  manner  may 
easily  be  put  into  exact  form.    Let  OX  (fig.  6)  be  the  direction 


Fig.  6. 
of  travel,  and  let  x  be  the  distance  of  any  point  M  from  a  fixed  point 
O.  Let  ON*x-|-dx.  Let  MP^y  represent  the  forward  dis- 
placement of  the  particb  originally  at  M,  and  NQ— v-fi/y  that 
of  the  particle  originally  at  N.  The  byer  of  air  originally  otthick- 
ness  dx  now  has  thickness  dx-^dy,  since  N  b  dispbced  forwards 
dy  more  than  M.^  The  volume  <uc,  then,  has  increased  to  dx^dy 
or  volume  i  has  increased  to  l+dyldx  and  the  increase  ci  volume 
I  b  dyldx. 

Let  E  be  the  bulk  modulus  of  elasticity,  defined  as  increase  of 
pressure  4-  decrease  of  volume  ^  unit  volume  where  the  pressure 
increase  b  so  small  that  thb  ratb  b  constant,  w  the  small  mcrease 
of  pressure,  and  —  {dyldx)  the  volume  durease,  then 

E  - W(--ayW  or  w/£«  -dyldx  (i) 

This  dves  the  relation  between  pressure  excess  and  displacement. 

To  nnd  the  rebtion  of  the  velocity  to  displacement  and  pressure 
we  shall  express^  the  fact  that  the  wave  traveb  on  carrying  all  its 
conditions  with  it,  so  that  the  displacement  now  at  M  will  arrive 
at  N  while  the  wave  traveb  over  MN.  Let  U  be  the  velocity  of 
the  wave  and  let  «  be  the  velocity  of  the  particle  originally  at  N. 
Let  MN-i(ix"U<f/.  In  the  time  dt  which  the  wave  takes  to 
travel  over  MN  the  particle  dtspbcement  at  N  changes  by  OR, 
and  QK^-udt,  so  that  QR/MN-i-iiAJ.  But  QR/MN- 
dyldx.  Then 

uJU"dy/dx  (2) 

Thb  ^ves  the  velocity  of  any  particle  in  terms  of  the  displacement. 
Equating  (i)  and  (2) 

n/U-w/E  (3) 

which  gives  the  particle  velocity  in  terms  of  the  pressure  excess. 

Generally,  if  any  condition  9  in  the  wave  is  carried  forward 
unchanged  with  velocity  U,  the  change  of  ^  at  a  given  point  in 
time  dt  is  equal  to  the  change  of  ^  as  we  go  back  along  the  curve 
a  distance  dx  -  Vdl  at  the  beginning  of  dt. 


Then 


^--h"* 
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The  Characteristics  of  Sound  Waves  Corresponding  to  Loudness , 
Pitch  and  Quality. — Sounds  differ  from  each  other  only  in  the 
three  respects  of  loudness,  pitch  and  quality. 

The  loudness  of  the  sound  brought  by  a  train  of  waves  of 
given  wave-length  depends  on  the  extent  of  the  to  and  fro 
excursion  of  the  air  particles.  Thb  b  obvious  if  we  consider 
that  the  greater  the  vibration  of  the  source  the  greater  is  the 
excursion  of  the  air  in  the  issuing  waves,  and  the  louder  b  the 
sound  heard.  Half  the  total  excursion  is  called  the  amplitude. 
Thus  in  fig.  4  QJ  b  the  amplitude.  Methods  of  measuring  the 
amph'tude  in  sound  waves  in  air  have  been  devised  and  will 
be  described  bter.  We  may  say  here  that  the  energy  or  the 
intensity  of  the  sound  of  given  wave-length  b  proportional 
to  the  square  of  the  amplitude. 

The  pitch  of  a  sound,  the  note  which  we  assign  to  it,  depends 
on  the  number  of 'Waves  received  by  the  ear  per  second.  This  b 
generally  equal  to  the  number  of  waves  issuing  from  the  source 
per  second,  and  therefore  equal  to  its  frequency  of  vibration. 
Experiments,  which  will  be  described  most  conveniently  when 
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we  discttss  methods  of  determining  the  frequencies  of  sources, 
prove  conclusively  that  for  a  given  note  the  frequency  is  the 
same  whatever  the  source  of  that  note,  and  that  the  ratio  of  the 
frequencies  of  two  notes  forming  a  given  musical  interval  is  the 
same  in  whatever  part  of  the  musical  range  the  two  notes  are 
situated.  Here  it  is  sufficient  to  say  that  the  frequencies  of  a 
note,  its  major  third,  its  fifth  and  its  octave,  are  in  the  ratios 
of  4 :  5 :  6 :  8. 

The  quality  or  timbre  of  sound,  i,e.  that  which  differentiates 
a  note  sounded  on  one  instrument  from  the  same  note  on  another 
instrument,  depends  neither  on  amplitude  nor  on  frequency  or 
wave-length.  We  can  only  conclude  that  it  depends  on  wave 
form,  a  conclusion  fully  borne  out  by  investigation.  The  dis- 
placement curve  of  the  waves  from  a  tuning-fork  on  its  resonance 
box,  or  from  the  human  voice  sounding  oo,  are  nearly  smooth 
and  symmetrical,  as  in  fig.  ja.  That  for  the  air  waves  from  a 
violin  are  probably  nearly  as  in  fig.  76. 


Fig.  7. 

Calculation  of  the  Velocity  of  Sound  Waves  in  Air. — The  velocity 
with  which  waves  of  longitudinal  disturbance  travel  in  air  or 
in  any  other  fluid  can  be  calculated  from  the  resistance  to  com- 
pression and  extension  and  the  density  of  the  fluid.  It  is  con- 
vem'ent  to  g^ve  this  calculation  before  proceeding  to  describe 
the  experimental  determination  of  the  velocity  in  air,  in  other 
gases  and  in  wato",  since  the  calculation  serves  to  some  extent 
as  a  guide  in  conducting  and  interpreting  the  observations. 

The  waves  from  a  source  surrounded  by  a  uniform  medium  at 
rest  spread  out  as  spheres  with  the  source  as  centre.  If  we  take 
one  of  these  spheres  a  distance  from  the  source  very  great  as 
compared  with  a  single  wave-length,  and  draw  a  radius  to  a 
point  on  the  sphere,  then  for  some  little  way  round  that  point 
the  sphere  may  be  regarded  as  a  plane  perpendicular  to  the 
radius  or  the  line  of  propagation.  Every  particle  in  the  plane 
will  have  the  same  displacement  and  the  same  velocity,  and  these 
will  be  perpendicular  to  the  plane  and  parallel  to  the  line  of 
propagation.  The  waves  for  some  little  distance  on  each  side 
of  the  plane  will  be  practically  of  the  same  size.  In  fact,  we  may 
neglect  the  divergence,  and  may  regard  them  as  "  plane  waves." 

We  shall  investigate  the  velocity  oisuch  plaAe  waves  by  a  method 
which  is  only  a  slight  modification  of  a  method  given  by  W.  J.  M. 
Rankine  (Phil.  Trans.,  1870,  p.  277). 

Whatever  the  form  of  a  wave,  we  could  always  force  it  to  travel 
on  with  that  form  unchanged,  and  with  any  velocity  we  chose, 
if  we  could  apply  any  "  external "  force  we  liked  to  each  particle, 
in  addition  to  the  *'  internal '''  force  called  into  play  by  tne  com- 
presdtons  or  extensions.  For  instance,  if  we  have  a  wave  with 
displacement  curve  of  form  ABC  (fig.  8),  and  we  require  it  to  travel 


Fig.  8. 

on  in  time  dt  to  A'B'C,  where  AA'-Uii/,  the  displacement  of  the 
particle  originally  at  M  must  change  from  PM  to  P'M  or  by  PP'. 
This  change  can  always  be  effected  if  we  can  apply  whatever  force 
may  be  needed  to  produce  it. 

We  shall  investigate  the  external  force  needed  to  make  a  train 
of  plane  waves  travd  on  unchanged  in  form  with  velocity  U. 

We  shall  regard  the  external  force  as  applied  in  the  form  of  a 
pressure  X  per  square  centimetre  parallel  to  the  line  of  propantion 
and  varied  from  point  to  point  as  required  in  order  to  make  the  dis- 
tarbance  travel  on  unchanged  in  form  with  the  specified  velocity  U. 
In  addition  there  will  be  the  internal  force  due  to  the  change  in 
volume,  and  consequent  change  in  pressure,  from  point  to  point. 

Suppose  that  the  whole  of  the  medium  is  moved  backwards  in 
space  along  the  line  of  propantion  so  that  the  undisturbed  portions 
travel  with  the  velocity  U.  The  disturbance,  or  the  train  of  waves, 
is  then  fixed  in  space,  though  fresh  matter  continually  enters  the 
dbturbed  region  at  one  endl- undergoes  the  disturbance,  and  then 
leaves  it  at  tne  other  end. 


Let  A  (fig.  9)  be  a  point  fixed  in  space  in  the  distorbed 
B  a  fixed  point  where  the  medium  is  not  yet  distuxfaed,  the ' 


A 

-4- 


Fig.  9. 

moving  through  A  and  B  from  right  to  left.  Since  the  coodhiea 
of  the  medium  between  A  and  B  remains  constant,  even  though 
the  matter  is  continually  changing,  the  momentum  poBimirrl  by 
the  matter  tietwccn  A  and  B  is  constant.  Thtfefore  the  nKODeotuin 
entering  through  a  square  centimetre  at  B  per  second  is  equal  to 
the  momentum  leaving  through  a  square  centimetre  at  A.  Nov 
the  transfer  of  momentum  across  a  surface  occurs  in  two  ways, 
firstly  by  the  carriage  of  moving  matter  through  the  surfaoe,  aind 
secondly  by  the  force  acting  between  the  matter  on  one  side  of  the 
surface  and  the  matter  on  the  other  side.  U  cubic  centimetres 
move  in  per  second  at  B,  and  if  the  denaty  is  m  the  mass  moving 
in  through  a  square  centimetre  is  pkU.  But  it  has  vdocity  U.  and 
therefore  momentum  ptXP  is  earned  in.  In  addition  tneie  is  a 
pressure-  between  the  layers  of  the  medium,  and  if  this  pressure 
in  the  undisturbed  parts  of  the  medium  is  P,  momentum  P  per 
second  is  being  transferred  from  right  to  left  across  each  square 
cendmetre.  Hence  the  matter  moving  in  is  receiving  on  this 
account  P  per  second  from  the  matter  to  the  rig^t  of  it.  The  total 
momentum  moviiq;  in  at  B  is  therefore  P-fptU*.  Now  oooader  the 
momentum  leaving  at  A.  If  the  vdodty  of  a  particle  at  A  rdative 
to  the  undisturbeo  parts  is  u  from  left  to  right,  the  vdocity  of  the 
matter  moving  out  at  A  is  U— ti,  and  oe  momentum  carried 
out  by  the  moving  matter  is  p(U— «)*.  But  the  matter  to  the 
right  of  A  is  also  receiving  momentum  from  the  matter  to  the  Idt 
of  it  at  the  rate  indicated  by  the  force  across  A.  Let  the  excess 
of  pressure  due  to  change  of  volume  be  A^  so  that  the  total 
"internal"  pressure  is  F-^A.  There  b  also  the  "external" 
applied  pressure  X,  and  the  total  momentum  flowing  out  per 
second  is 

X-|-P+a-|-p(U-«)«. 

Equating  this  to  the  momentum  entering  at  B  and  subtrftctit^  P 
fromeadi 

X-|-fi-|-p(U--ii)«-p,lP.  (4) 

If  y  is  the  displacement  at  A.  and  if  E  b  the  elasticity,  sobstitutiag 
for  A  and  u  from  (2)  and  (3)  we  get 

But  unce  the  volume  dx  with  denaty  pt  has  become  volume  dx-^y 
with  density  p 

Then  X-E^-|.p,U»  (i4^  -p,U», 

or  X-(E-poU')(fy/<fx.  (5) 

If  then  we  apply  a  pressure  X  given  by  (s)  at  every  point,  and  move 
the  medium  with  any  uniform  velocity  U.  the  disturbance  remains 
fixed  in  space.  Or  if  we  now  keep  the  undisturbed  parts  of  the 
medium  bxed,  the  disturbance  travels  on  with  veloaty  U  if  we 
apply  the  pressure  X  at  every  point  of  the  disturbance. 

If  the  velocity  U  is  so  chosen  that  E— pvU'^o.  then  X"0. 
or  the  wave  travels  on  through  the  action  of  the  internal  forces 
only,  unchanged  in  form  and  with  velocity 

U-V(E/p).  (6) 

The  pressure  X  is  introduced  in  order  to  show  that  a  wave  can 
be  propagated  unchanged  in  form.  If  we  omitted  it  we  should 
have  to  assume  this,  and  equation  (6)  would  give  us  the  vdocity 
of  propagation  if  the  assumption  were  justified.  But  a  priori  we 
are  hardly  justified  in  assuming  that  waves  can  be  propagated  at 
all,  and  certainly  not  justified  in  assumine  that  they  go  on  uncfaaaged 
by  the  action  of  the  internal  forces  akme.  If.  however,  we  put 
on  external  forces  of  the  required  type  X  it  is  obvious  that  any 
wave  can  be  propagated  with  any  velocity,  and  our  invcatigattoo 
shows  that  when  U  has  the  value  in  (6)  then  and  only  then  X  is 
sero  everywhere,  and  the  wave  will  be  propagated  with  that  vdocity 
when  once  set  going. 

It  may  be  noted  that  the  elasticity  E  is  only  constant  for  small 
volume  changes  or  for  small  values  of  dy/dx. 

Since  by  definition  E  >  —v(dplfb)  "pidp/dp)  equation  (6)  becoaws 

V'^idp/dp),  (7) 

The  value  U*V(E/p)  was  first  virtually  obtained  by  Newton 
(Principia,  bk.  it.,  ^  8,  props.  48-49).  He  supposed  that  in  air 
Boyle's  law  holds  in  the  extensions  and  compressioos,  or  that 
P^kp,  whence  dp/dpmkmpfp.  His  value  01  the  vefedty  in 
air  is  therefore 

U  -  V  (p/p)  (Newton's  formuh). 

At  the  standard  pressure- of  76  cm.  of  mercury  or  1,014.000 
dynes  /  sq.  cm.,  tne  density  of  dry  air  at  o*  C.  oeing  taken  as 
0*001393,  we  get  for  the  velocity  in  dry  air  at  o*  C. 

Us  «  38,000  cm  .sec.        (about  920  ft/nc) 
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of  the  IhuDder  and  the  prolooged  boom  of  the  gun  may  peihapt 
be  In  part  due  to  the  breakdown  of  the  wave  when  the  crett  of 
Builmura  pmntie  haa  moved  up  10  th«  fnmt,  Uwugfa  it  ii  |vidiBhly 
due  in  pan  alaa  to  echo  from  the  nrfaca  of  heterogeneoua  mniaii 
ol  air.  But  there  la  no  doubt  thai  with  very  loud  e^iOvt  KruDdi 
the  normal  velodty  la  quite  coaHdeiably  CKcedcd.  Thui  Recnault 
in  hiiclaadeal  eaperlsienta  (deaeribnllKhnOIouodthatthevelocity 
of  the  cepoit  of  a  plitol  carried  thnaiih  a  nn  diminiibcd  with  (he 
inuniicy,  and  hia  reuilu  have  been  coafimwl  by  J.  Vulle  and  T. 
VauUer  fn  behjw).  W.  W.  Jaeque.  (PkiL  Maf.,  1879,  7.  p-  »19) 
inveetigaled  the  traaaaiifcion  of  a  report  Irom  a  camon  iu  different 
diTectLoni;hefound  that  It  roie  toaoaaununiDf  i367Et./ecc.  at  70, 
to  oo  [i.  ia  the  rear  and  then  (eU  off. 

A  very  curioui  obeetvitkHi  la  recorded  by  the  Rev.  C.  Fidier 
in  an  appendix  to  Captain  Parry'i  Jounui  t^  a  Second  Va^gt  to 
ike  Arctic  Rtpomt,    In  dcacritring  experbnenla  oa  the  velodty  of 

J  L.  —,_  .t..  " j^  „^  ojj  j,y  only,  February  9, 

J  1  a_  • ,f  (in^  1^^ 


I^C 


]Sj2,  the  officcr'i  word  of  capnaDd  *  fire  *  wai 

diitinctly  both  br  Captain  Piny  and  myaeK  at... 

chronometer  fnearfy  half  a  eecoud]  c^ter  the  report  of  the 

Thit  ia  hardly  to  bv  explaiaed  by  equatuHi  (II).  fc —  ""■" 

of  the  dinurbance  a-oand  the  velocity  thouU  t. 

r*r  Enirty  I'a  a  Ifaoe  Train.—Tttt  enerjy  in  a  train  of  wavo 

due  to  change  ol  volume  ol  the  air,  panlv  kinetic  energy  due  to  the 
motion  of  the  air  a>  the  wavn  pau.  Wc  ihall  khow  that  >[  wt 
•um  thcK  up  for  a  whole  wave  the  pomiia)  energy  i>  equal  to 
the  kinetic  energy. 

The  kinetic  energy  per  cubic  centimetre  &■  fpa",  where  p  ii  the 
deniily  and  n  ia  the  velocity  of  diHurbance  due  to  the  paiugc  of 
the  wave.  If  V  {•  the  undlrturbed  volume  ol  *  unall  ponion  ol 
the  air  at  the  undiituibed   pi»ure   P,  and   K  it    becomei    V-i 

the  chany^y^''Mi^^i''p+la.'»ince*Ihe'p™^™™'lm 

doil?*on  'the"Sfr  'i  ?P^)r,  and°the  w^ik"K*ne  pS' «bie'  c^i- 
metre  it  (P-f  10>e/V.  The  term  PtIW  added  up  lor  a  complete 
wave  vanihe..  for  P/V  ia  cimitant  and  le-o.  nnce  on  the  whole 
the  compreadon  equala  the  eneniuDn.  We  have  then  only  tn  coa- 
■ider  the  term  \a,N. 

But  l/V  -bAJ  from  eljqation  (2) 
and  a  -  EaAl  from  equation  (t) 
Thenjae/V  -iEi^/U'-i^!roniequalion«) 


le  total  eqeriv  In 
i.W-J^i'"'''^ 


>BailumB1iq.cai. 


442 


SOUND 


[VELOCITY 


Wc  may  find  here  the  value  of  this  when  we  have  a  train  of  waves 
in  which  the  displacement  u  represented  by  a  sine  curve  of  amplitude 


2r, 


a,  viz.  y«a  sin  y(x— U/).    For  a  discussion  of  this  type  of  wave, 

see  below. 

We  have  **' 


and 


«-^--^Uacos^(x-UO. 
/;paWx-pi=^/y¥(x-Ut)& 


(la) 


(13) 
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The  energy  per  cubic  cenUmetre  on  the  average  is 

2pii»UV/X« 

and  the  eneray  passing  per  second  through  I  aq.  cm.  peipendicular 
to  the  line  oT  propagation  is 

2pii-U»a«A«  (r4) 

Thf  Pressure  of  Sound  Wooes, — Sound  waves,  like  light  waves, 
exercise  a  small  pressure  against  any  surface  upon  which  they  im- 
pinge. The  existence  of  this  pressure  has  been  demonstrated 
experimentallv  by  W.  Altberg  (Ann.  der  Physikt  1903.  Ii.  p.  405). 
A  small  circular  disk  at  one  end  of  a  torsion  arm  formed  part  of 
a  solid  wall,  but  was  free  to  move  through  a  hole  in  the  wall  slighdy 
larver  than  the  disk.  When  intense  sound  waves  impinged  on  the 
wall,  the  disk  moved  back  through  the  hole,  and  by  an  amount  showing 
a  pressure  of  the  order  given  by  the  following  investigation : — 

Suppose  that  a  train  of  waves  is  incident  normally  on  the  surface 
S  (fig.  Il),  and  that  they  are  absorbed  there  without  reflection. 

Let  ABCD  be  a  column  of  air 
I  sq.  cm.  cross-section.  The 
pressure  on  CD  b  equal  to  the 
momentum  which  it  receives  per 
second.  On  the  whole  the  air 
S  within  ABCD  neither  gains  nor 
loses  momentum,  so  that  on  the 
whole  it  receives  as  much 
throu^  AB  as  it  gives  up  to  CD. 
If  P  ts  the  undisturbed  pressure 
and   P+A   the  pressure  at  AB, 

the  momentum  entering  through  AB  per  second  itf^i? •{'&'¥ fit^)dt. 

ButJ^Pii-  P  is  the  normal  pressure,  and  as  we  only  wish  to  find 

the  excess  we  may  leave  this  out  of  account. 

The  excess  pressure  on  CD  is  therefore y^ (A +pii')d/.    But  the 

values  of  w+p«*  whkh  occur  successively  during  the  second 
at  AB  exist  simultaneously  at  the  beginning  of  the  second  over 
the  distance  U  behind  AB.  Or  if  the  conditions  along  this  distance 
U  could  be  maintained  constant,  and  we  could  travel  back  along 
it  uniformly  in  one  second,  we  should  meet  all  the  conditions  actually 
arriving  at  AB  and  at  the  same  intervals.  If  then  <f{  is  an  element 
of  the  path,  putting  dt^di/U,  we  have  the  average  excen  of 
pressure 

p  'f]{a-\-t^dt  -  ^jy  (a+ptt«)ie. 

Here  iC  is  an  actual  length  In  the  disturbance.  We  have  A  and  m 
expressed  in  terms  of  the  original  length  dx  and  the  displacement 
dy    so    that    we    must    put    d^^die+dy  ■»  {i-^dyfdxidXt    and 

We  have  already  found  that  if  V  changes  to  V— v 

..,p(.+i±.^.,^.j_-j+i±.(g)'| 

since  »/V--«fy/dlr. 

We  also  have  ptfi'^p^u'/it-i-dy/dx).  Substituting  these  values 
and  neglecting  powers  of  dy/dx  above  the  second  we  get 


>o  since  the  sum  of  the  displacements *a     Then 


putting  {dy/dxy^(u/\J)\  we  have 


)(7+0  average  energy  per  cubic  centimetre, 


(15) 


a  result  first  published  by  Lord  Rayldgh  (Pkil.  Mag.t  1905,  10, 
p.  p64). 

if  the  train  of  waves  is  reflected,  the  value  of  ^  at  AB  will  be  the 
sum  of  the  values  for  the  two  trains,  and  will,  on  the  average,  be 
doubled.  The  pressure  on  CD  will  therefore  be  doubled.  But 
the  energy  will  also  be  doubled,  so  that  (15)  still  gives  the  average 
CJBcess  ofpressure. 


EsperinuHlal  DeUrminetions  of  the  VdocUy  of  Sound, 

An  obvious  method  of  determining  the  velocity  of  soond 
in  air  consists  in  starting  some  sound,  say  by  firing  a  gun,  and 
stationing  an  observer  at  some  measured  distance  from  the 
gun.  The  observer  measures  by  a  clock  or  chronometer  the 
time  elapsing  between  the  receipt  of  the  flash,  which  passes 
practically  instantaneously,  and  the  receipt  of  the  reporL  The 
distance  divided  by  the  time  gives  the  vdodty  of  the  sound. 
The  velocity  thus  obtained  will  be  affected  by  the  wind.  For 
instance,  William  Derham  iPkU.  Trans.,  1708)  made  a  series 
of  observations,  noting  the  time  taken  by  the  xeport  of  a  cannon 
fired  on  Blackheath  to  travel  across  the  Thames  to  Upminster 
Church  in  Essex,  i  a}  m.  away.  He  foimd  that  the  time  varied 
between  55!  seconds  when  the  wind  was  blowing  most  strongly 
with  the  sound,  to  63  seconds  when  it  was  most  strongly  against 
the  sound.  The  value  for  still  air  he  estimated  at  1142  ft.  per 
second.  He  made  no  correction  for  temperature  or  humidity. 
But  when  the  wind  is  steady  its  effect  may  be  eliminated  by 
"  reciprocal "  observations,  that  is,  by  observations  of  the  time 
of  passage  of  sound  in  each  direction  over  the  measured  distance. 

Let  D  be  the  distance,  U  the  velocity  of  sound  in  still  air.  and 
w  the  velocit]^  of  the  wind,  supposed  for  simplicity  to  blow  directly 
from  one  station  to  the  other.  Let  Ti  and  Tt  be  the  observed  times 
of  passage  in  the  two  directions.  We  have  U+vaD/T|  and 
U — w  ■■  D/Tt.   Adding  and  dividing  by  a 

If  Ti  and  Tt  are  neariy  equal,  and  if  T«i(Ti+Tt).  this  b  very 
ncariyU-D/T. 

The  reciprocal  method  was  adopted  in  1738  by  a  commission 
of  the  French  Academy  (Mimoires  de  Vacadimit  dts  sciences, 
(1738).  Cannons  were  fired  at  half-hotir  Intervab,  alternately 
at  Montmartre  and  Montlh6ry,  17  or  18  m.  apart.  There  were 
also  two  intermediate  stations  at  which  observations  were 
made.  The  times  were  measured  by  pendulum  clocks.  The  result 
obtained  at  a  temperature  about  6"  C.  was,  when  convened  to 
metres,  U— 337  metres/second. 

The  theoretical  investigation  given  above  shows  that  if  U 
u  the  velocity  in  air  at  f  C.  then  the  velodty  U«  at  o*  C.  in  the 
same  air  is  independent  of  the  barometric  pressure  and  that 
Uo«*U/(i+o-ooi84i),  whence  Uo-332  mct./sec. 

In  1822  a  commission  of  the  Bureau  des  Longitudes  made 
a  series  of  experiments  between  Montlh6ry  and  Villejuif ,  1 1  m. 
apart.  Cannons  were  fired  at  the  two  stations  at  intervals 
of  five  minutes.  Chronometers  were  used  for  timing,  siid  the 
result  at  is-g*  C.  was  U-'340'9  mct./sec.,  whence  lJ«-33o-6 
met./sec.  (F.  J.  D.  Arago,  Connaissance  des  temps,  1825). 

When  the  measurement  of  a  time  interval  depends  on  an 
observer,  his  "personal  equation"  comes  in  to  affect  the 
estimation  of  the  quantity.  This  b  the  interval  between  the 
arrival  of  an  event  and  his  perception  that  it  has  arrived,  or 
it  may  be  the  interval  between  arrival  and  his  record  of  the 
arrival.  This  personal  equation  is  different  for  different  observers. 
It  may  differ  even  by  a  considerable  fraction  of  a  second. 
It  b  different,  too,  for  different  senses  with  the  same  observer, 
and  different  even  for  the  same  sense  when  the  external  stimuli 
differ  in  intensity.  When  the  interval  between  a  flash  and  a 
report  b  measured,  the  personal  equations  for  the  two  arrivals 
are.  in  all  probability,  different,  that  for  the  flash  being  most 
likely  less  than  that  for  the  sound.  In  a  long  series  of  experi- 
ments carried  out  by  V.  Regnault  in  the  years  1862  to  1866  on 
the  velocity  of  sound  in  open  air,  in  air  in  pipes  and  in  various 
other  gases  in  pipes,  he  sought  to  eliminate  personal  equation 
by  dbpensing  with  the  human  element  in  the  observations, 
using  electric  receivers  as  observers.  A  short  account  of  these 
experiments  b  given  in  PfiU,  Mag.,  1868,  35,  p.  161,  and  the 
full  accotmt,  which  serves  as  an  excellent  example  of  the  extra- 
ordinary care  and  ingenuity  of  Regnault 's  work,  is  given  in  the 
Mimoires  de  Vacadimie  des  sciences,  1S68,  xzxvii.  On  page 
459  of  the  Mimcire  will  be  found  a  list  of  i»cvioiis  careful 
experiments  on  the  velocity  of  sound. 

In  the  open-air  experiments  the  receiver  consisted  of  a  large 
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cone  having  a  thin  india-rubber  membrane  stretched  over  its 
narrow  end.  A  small  metal  disk  was  attached  to  the  centre 
of  the  membrane  and  connected  to  earth  by  a  fine  wire.  A  metal 
contact-piece  adjustable  by  a  screw  could  be  made  to  just  touch 
a  point  at  the  wntre  of  the  disk.  When  contact  was  made  it 
completed  an  electric  circuit  which  passed  to  a  recording  station, 
and  there,  by  means  of  an  dectro-magnet,  actuated  a  style 
writing  a  record  on  a  band  of  travelling  smoked  paper.  On 
the  same  band  a  timing-fork  electrically  maintained  and  a 
seconds  dock  actuating  another  style  wrote  paralld  records. 
The  drcuit  was  continued  to  the  gun  which  senred  as  a  source, 
and  stretched  across  its  muzzle.  When  the  gun  was  fired, 
the  drcuit  was  broken,  and  the  break  was  record^  on  the  paper. 
The  drcuit  was  at  once  remade.  When  the  wave  travelled 
to  the  recover  it  pushed  back  the  disk  from  the  contact-piece, 
and  this  break,  too,  was  recorded.  The  time  between  the  breaks 
could  be  measured  in  seconds  by  the  dock  signals,  and  in 
fractions  of  a  second  by  the  tuning-fork  record.  The  recdving 
af^iaratus  had  what  we  may  term  a  personal  equation,  for  the 
break  of  contact  could  only  tak»  place  when  the  membrane 
travelled  some  finite  distance,  exceedingly  small  no  doubt, 
from  the  contact-piece.  But  the  apparatus  was  used  in  such  a 
way  that  this  could  be  neglected.  In  some  experiments  in 
which  contact  was  nuide  instead  of  broken,  Rqpoault  determined 
the  personal  equation  of  the  apparatus. 

To  eliminate  wind  as  far  as  possible  redprocal  firing  was 
adopted,  the  interval  between  the  two  firings  being  only  a  few 
seconds.  The  temperature  of  the  air  traversed  and  its  humidity 
were  observed,  and  the  result  was  finally  corrected  .to  the  vdodty 
in  dry  air  at  o*  C.  by  means  of  equation  (xo). 

Regnault  used  two  diifereot  distances,  viz.  1280  metres  and  3445 
metres,  obtaining  from  the  firet  U«»i3i-37  met./aec.;  but  the 
number  of  escperiments  over  the  longer  distance  was  greater,  and  he 
appear*  to  have  put  more  confidence  in  the  result  from  them,  viz. 

Uo""330*7i  met./>ec. 

In  the  PkQ.  Trans.^  1872,  163,  p.  i,  is  given  an  interesting  deters 
mination  made  by  E.  J.  Stone  at  the  Cape  of  Good  Hope.  In  this 
experiment  the  personal  equations  of  the  obaerven  were  deter- 
mined and  allowed  for. 

Vdocity  of  Sound  in  Air  and  other  Gases  in  Pipes, — ^In  the 
memoir  dted  above  Regnault  gives  an  account  of  determinations 
of  the  vdodty  in  air  in  pipes  of  great  length  and  of  diameters 
ranging  from  O'soB  metres  to  i*x  metres.  He  used  various 
sources  and  the  method  of  dectric  registration.  He  found 
that  in  all  cases  the  vdodty  decreased  with  a  diameter.  The 
sound  travelled  to  and  fro  in  the  pipes  several  times  before  the 
signab  died  away,  and  he  found  that  the  velocity  decreased 
with  the  intensity,  tending  to  a  limit  for  very  feeble  sounds, 
the  Umit  bdng  the  same  whatever  the  source.  This  limit  for 
a  diameter  x>i  m.  was  Uo* 330*6  met./sec.,  while  for  a  diameter 
o>io8  it  was  Uo"*3a4'a5  met./sec. 

Regnault  also  set  up  a  shorter  length  of  pipes  of  diameter 
0-108  m.  in  a  court  at  the  Coll^  de  France,  and  with  this 
length  he  could  use  dry  air,  vary  the  pressure,  and  fill  with  other 
gases.  He  found  that  within  wide  limits  the  velocity  was  inde- 
pendent of  the  pressure,  thus  confirming  the  theory.  Com- 
paring the  vekKdties  of  sound  Ui  and  Ut  in  two  different  gases 
with  densities  pi  and  p%  at  the  same  temperature  and  pressure, 
and  with  ratios  of  specific  heats  71, 7t,  theory  gives. 

Ui/U,-V{7.P«/7«Pi!. 
This  formula  was  very  nearly  confirmed  for  hydrogen,  carbon 
dioxide  and  nitrous  oxide. 

J.  VloUe  and  T.  Vautier  {Ann,  ckim,  pkys,,  1890,  voL  19) 
made  observations  with  a  tube  0*7  m.  in  diameter,  and, 
usins  Regnault's  appaxatuS|  found  that  the  vekxaty  could  be 
rqircscDtcd  by 

33i-3(i+CVP). 
•where  P  is  the  mean  excess  of  pressure  above  the  normal. 
Aocordmg  to  von  Hdmholtz  and  Kirchhoff  the  vdodty  in  a 
tube  diooldbe  less  than  that  in  free  air  by  a  quantity  depending 
on  the  diameter  of  the  tube,  the  frequency  of  the  note  used, 
Hid  Uw  vixosityof  thegas  (Rayldgh,  Sotmd,  voL  iL  19347-^). 


Correcting  the  vdodty  obtained  in  the  0^7  m.  tube  by  Kirch- 
hoff's  formula,  Violle  and  Vautier  found  for  the  vdodty  in  open 
air  at  o*  C. 

U«">33i*lo  met./sec. 

with  a  probable  error  estimated  at  ^  o-io  metre. 

It  is  obvious  from  the  various  experiments  that  the  vdodty 
of  sound  in  dry  air  at  o*  C.  is  not  yet  known  with  very  great 
accuracy.  At  present  we  cannot  assign  a  more  exact  value 
than 

U« "  331  metres  per  sseoiuL 

Violle  and  Vautier  made  some  later  experiments  on  the 
propagaticm  of  musical  sounds  in  a  tunnd  3  metres  in  diameter 
{Ann.  chim.  pkys.t  1905,  voL  5).  They  found  that  the  vdodty 
of  propagation  <^  different  musical  sounds  was  the  same. 
Some  curious  effects  were  observed  in  the  formation  of  har- 
monics in  the  rear  of  the  primary  tone  used.  These  have  yet 
to  find  an  explanation. 

Vdocity  ^  Sound  in  Water. — ^The  vdodty  in  water  was 
measured  by  J.  D.  Colladon  and  J.  K.  F.  Sturm  {Ann.  chim. 
pliys.,  1827  (3),  36,  p.  236)  in  the  wato*  of  Lake  Geneva.  A  bell 
under  water  was  struck,  and  at  the  same  instant  some  gunpowder 
was  flashed  in  air  above  the  belL  At  a  station  more  than 
13  kilometres  away  a  sort  of  big  ear-trumpet,  dosed  by  a  mem- 
brane, was  placed  with  the  membrane  under  water,  the  tube 
rising  above  the  surface.  An  observer  with  his  ear  to  the  tube 
noted  the  interval  between  the  arrival  of  flash  and  sound.  The 
vdodty  deduced  at  8'x"  C.  was  U"*i435  met./sec.,  agredng 
very  dosdy  with  the  value  calculated  from  the  formula 
\P  -  E/p. 

Experiments  on  the  vdodty  of  sound  in  iroA  have  been  made 
on  lengths  of  iron  piping  by  J.  B.  Biot,  and  on  tdegraph  wires 
by  Werthdm  and  Brequet.  The  experiments  were  not  satis- 
factory, and  it  is  suffident  to  say  that  the  results  accorded 
roughly  with  the  value  given  by  theory. ' 

Reflection  0/  Sound. 

When  a  wave  of  sound  meets  a  surface  separating  two  media 
it  is  in  part  reflected,  travelling  back  from  the  surface  into  the 
first  medium  again  with  the  vdocity  with  which  it  approached. 
Echo  is  a  familiar  example  of  this.  The  laws  of  reflection  of 
sound  are  identical  with  those  of  the  reflection  of  light,  viz.  (i) 
the  planes  of  incidence  and  reflection  are  coinddent,  and  (2) 
the  angles  of  inddence  and  reflection  are  equal.  Experiments 
may  be  made  with  plane  and  curved  mirrors  to  verify  these 
laws,  but  it  is  necessary  to  use  short  waves,  in  order  to  diminish 
diffraction  effects.  For  instance,  a  ticking  watch  may  be  put 
at  the  focus  of  a  large  concave  metallic  mirror,  whi^  sends  a 
paralld  "  beam  "  of  sound  to  a  second  concave  mirror  facing 
the  first.  If  an  ear-trumpet  is  placed  at  the  focus  of  the  second 
mirror  the  ticking  may  be  heard  easily,  though  it  is  quite  inaud- 
ible by  direct  waves.  Or  it  may  be  revealed  by  placing  a 
sensitive  flame  of  the  kind  described  bdow  with  its  nozzle  at 
the  focus.    The  flame  jumps  down  at  'every  tick. 

Examples  of  reflection  of  sound  in  buildings  are  only  too 
frequent.  In  large  halls  the  words  of  a  speaker  are  echoed 
or  reflected  from  flat  walls  or  roof  or  floor;  and  these  reflected 
sounds  follow  the  direct  sounds  at  such  an  interval  that  syllables 
and  words  overlap,  to  the  confusion  of  the  speech  and  the 
annoyance  of  the  audience. 

Some  curious  examples  of  echo  are  given  in  Herschd's  artide 
on  "  Sound  "  in  the  Encydopaedia  MelropdUana,  but  it  appears 
that  he  is  in  error  in  one  case.  He  states  that  in  the  whispering 
gallery  hi  St  Paul's,  London,  "  the  faintest  sound  is  faithfully 
conveyed  from  one  side  to  the  other  of  the  dome  but  is  not  heard 
at  any  intermediate  point."  In  some  domes,  for  instance  in 
a  dome  at  the  university  of  Birmingham,  a  sound  from  one  end 
of  a  diameter  is  heard  very  much  more  loudly  quite  dose  to 
the  other  end  of  the  diameta"  than  elsewhere,  but  in  St  Paul's 
Lord  Rayldgh  found  that  "  the  abnormal  loudness  with  which 
a  whisper  is  heard  is  not  confined  to  the  position  diametrically 
opposite  to  that  occupied  by  the  whisperer,  and  therdore,  it 
would  appear,  does  not  depend  materiaJly  upon  the  symmetry 
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of  the  dome.  The  whisper  seems  to  creep  round  the  gallery 
horizontally,  not  necessarily  along  the  shorter  arc,  but  rather 
along  that  arc  towards  which  the  whisperer  faces.  This  is  a 
consequence  of  the  very  unequal  audibility  of  a  whisper  in  front 
and  behind  the  speaker,  a  phenomenon  which  may  easily  be 
observed  in  the  open  air  "  {Sound,  ii.  §  2^7) . 

Let  fig.  13  represent  a  horizontal  section  of  the  dome  through 

the  source  P.  Let  OFA  be  the  radius 
through  P.  Let  PQ  represent  a  ray 
of  sound  making  the  angle  0  with  the 
tangent  at  A.  Let  ON(-OP  cos  0) 
be  the  perpendicular  on  PQ.  Then 
the  reflected  ray  OR  and  the  rav 
reflected  at  R,  .and  so  on,  will  all 
touch  the  circle  drawn  with  ON  as 
radius.  A  ray  making  an  angle  less 
than  $  with  the  tangent  will,  with 
its  reflections,  touch  a  larger  circle. 
Hence  all  rays  between  *0  will  be 
confined  in  the  space  between  the 
outer  dome  and  a  circle  of  radius 
OP  cos  9,  and  the  weakening  of  in- 
tensity will  be  chiefly  due  to  vertical 
spreaaing. 

Raleigh  points  out  that  this  clinging  of  the  sound  to  the 
surface  of  a  concave  wall  does  not  depend  on  the  exactness  of  the 
spherical  form.  He  suggests  that  the  propagation  of  earthquake 
disturbances  is  probably  affected  by  the  curvature  of  the  surface 
of  the  globe,  which  may  act  like  a  whispering  gallery. 

In  some  cases  of  echo,  when  the  original  sound  is  a  compound 
musical  note,  the  octave  of  the  fundamental  tone  is  reflected 
much  more  strongly  than  that  tone  .itself.  This  is  explained 
by  Rayleigh  (Sound,  ii.  §  296)  as  a  consequence  of  the  irregu- 
larities of  the  reflecting  surface.  The  irregularities  send  back  a 
scattered  reflection  of  the  different  incident  trains,  and  this 
scattered  reflection  becomes  more  coimous  the  shorter  the  wave- 
length. Hence  the  octave,  though  comparatively  feeble  in  the 
incident  train,  may  predominate  in  the  scattered  reflection 
constituting  the  echo. 

Refraction  of  Sound, 

When  a  wave  of  sound  travelling  through  one  medium  meets 
a  second  medium -of  a  different  kind,  the  vibrations  of  its  own 
particles  are  communicated  to  the  particles  of  the  new  medium, 
so  that  a  wave  is  excited  in  the  latter,  and  is  propagated  through 
it  with  a  velocity  dependent  on  the  density  and  elasticity  of  the 
second  medium,  and  therefore  differing  in  general  from  the 
previous  velocity.  The  direction,  too^  in  which  the  new  wave 
traveb  is  different  from  the  previous  one.  This  change  of 
direction  is  termed  refraction,  and  takes  place,  no  doubt,  accord- 
ing to  the  same  laws  as  does. the  refraction  of  light,  viz.  (i)  The 
new  direction  or  refracted  ray  lies  always  in  the  fiane  of  incidence, 
or  plane  which  contains  the  incident  ray  (i.e.  the  direction  of 
the  wave  in  the  first  medium),  and  the  normal  to  the  surface 
separating  the  two  media,  at  the  point  in  which  the  incident 
ray  meets  it;  (2)  The  sine  of  the  angle  between  the  normal  and 
the  incident  ray  btors  to  the  sine  of  the  angle  between  the  normal 
and  the  refracted  ray  a  ratio  which  is  constant  for  the  same 
pair  of  media.  As  with  light  the  ratio  involved  in  the  second 
law  is  always  equal  to  the  ratio  of  the  velocity  of  the  wave  in 
the  first  medium  to  the  velocity  in  the  second;  in  other  words, 
the  sines  of  the  angles  in  question  are  directly  proportional  to 
the  velocities. 

Hence  sound  rays,  in  passing  frotn  one  medium  into  another, 
are  bent  in  towards  the  normal,  or  the  reverse,  according  as  the 
velocity  of  propagation  in  the  former  exceeds 
or  falls  short  of  that  in  the  hitter.  Thus,  for 
instance,  sound  is  refracted  towards  the  per- 
pendicular when  passing  into  air  from  water, 
or  into  carbonic  add  gas  from  air;  the 
converse  is  the  case  when  the  passage  takes 
place  the  opposite  way. 

It  further  follows,  as  in  the  analogous  case 
of  light,  that  there  is  a  certain  angle  termed 
the  criiical  anife,  whose  sine  is  found  by  dividing  the  less  by 


the  greater  velocity,  such  that  all  rays  of  soiud  meeting  the 
surface  separating  two  different  bodies  will  not  pass  onward, 
but  suffer  total  reflection  back  into  the  first  body,  if  Use 
velocity  in  that  body  is  less  than  that  in  the  other  body,  and 
if  the  angle  of  inddenre  exceeds  the  limiting  angle. 

The  velocities  in  air  and  water  being  respectivdy  1090  and 
4700  ft.  the  Umiting  angle  for  these  media  may  be  easily  shown 
to  be  slightly  above  15^**.  Hence,  rays  of  sound  proceeding 
from  a  distant  source,  and  therefore  nearly  parallel  to  each  other, 
and  to  PC  (fig.  13),  the  angle  POM  being  greater  than  15I*,  will 
not  pass  into  the  water  at  all,  but  suffer  total  reflection.  Under 
such  circumstances,  the  report  of  a  gun,  however  powerful, 
should  be  inaudible  by  an  ear  placed  in  the  water. 

Acoustic  Lenses. — As  light  is  concentrated  into  a  focus  by  • 
convex  glass  lens  (for  which  the  vdodty  of  light  is  less  than  for 
the  air),  so  sound  ought  to  be  made  to  converge  by  passing 
through  a  convex  lens  formed  of  carbonic  acid  gas.  On  the 
other  hand,  to  produce  convergence  with  water  or  hydrogen  gas, 
in  both  which  the  vdodty  of  sound  exceeds  its  rate  in  air,  the 
lens  ought  to  be  concave.  These  results  have  been  confirmed 
experimentally  by  K.  F.  J.  Sondhauss  (Pogg.  Ann.,  1852,  85. 
p.  378),  who  used  a  cdlodion  lens  filled  with  carbonic  acid.  He 
found  its  focal  length  and  hence  the  refractive  index  of  the 
gas,  C.  Hajech  {Ann.  'chim.  phys.,  1858,  (iii).  vol.  54)  also 
measured  the  refractive  indices  of  various  gases,  using  a  prism 
containing  the  gas  to  be  experimented  on,  and  he  found  that  the 
deviation  by  the  prism  agreed  very  dosely  with  the  theoretical 
values  of  sound  in  the  gas  and  in  air. 

Osborne  Reynolds  {Proc.  Roy.  Soc.,  1874, 22,  p.  531)  first  pointed 
out  that  refraction  would  result  from  a  variation  in  the  tempera- 
ture of  the  air  at  different  heights.  The  vdodty  -,^_^-^ 
of  sound  in  air  is  independent  of  the  pressure,  jj^Jj^J^^I** 
but  varies  with  the  temperature,  its  value  at  f  C. 
being  as  we  have  seen 

U-U.(i+1«0. 
where  UqIS  the  vdodty  at  o^  C,  and  a  is  the  coefficient  of 
expansion  '00365.    Now  if  the  temperature  is  higher  overhead 
than  at  the  surface,  the  vdodty  overhead  is  greater.    If  a  wave 
front  is  in  a  given  position,  as  a  x  (fig.  14),  at  a  given  instant 


a  b 

Fig.  14. 

the  upper  part,  moving  faster,  gains  on  the  lower,  and  the  front 
tends  to  swing  round  as  shown  by  the  successive  positions  in 
a  2,  3  and  4;  that  is,  the  sound  tends  to  come  down  to  the 
surface.  This  is  wdl  illustrated  by  the  remarkable  horizontal 
carriage  of  sound  on  a  still  dear  frosty  morning,  when  the 
surface  hiyers  of  air  are  deddedly  colder  than  those  above.- 
At  sunset,  too,  after  a  warm  day,  if  the  air  is  stiO,  the  cooling 
of  the  earth  by  radiation  cools  the  lower  layers,  and  sound 
carries  excellently  over  a  level  surface.  But  usually  the  lower 
layers  are  warmer  than  the  upper  layers,  and  the  vdodty  below 
is  greater  than  the  vdodty  above.  Consequently  a  wave  front 
sudi  as  6  X  tends  to  turn  upwards,  as  shown  in  the  successive 
positions  b  2,  $  and  4.  Sound  is  then  not  so  well  beard  along 
the  level,  but  may  still  reach  an  elevated  observer.  On  «  hot 
summer's  day  the  temperature  of  the  surface  layers  may  be 
much  hi^er  than  that  of  the  higher  layers,  and  the  effect  on 
the  horizontal  carriage  of  sound  may  be  very  marked. 

It  is  well  known  that  sound  travels  far  better  with  the  wind 
than  against  it.    Stokes  showed  that  this  effect  is  one  oC 
refraction,  due  to  variation  of  vdodty  of  the  air 
from  the  surface  upwards  {Brit.  Assoc.  Rep.,  1857,  p.  j^  wiad, 
22).    It  is,  of  course,  a  matter  of  common  observation 
that  the  wind  increases  in  vdodty  from  the  surface  upwards. 
An  excellent  illustration  of  this  increase  was  pointed  out  by 
F.  Osier  in  the  shape  of  old  douds;  thdr  upper  portions  always 
appear  dragged  forward  and  they  lean  over,  as  it  were,  in  the 


DIFFRACTION] 


SOUND 


445 


direction  in  which  the  wind  is  going.  The  same  kind  of  thing 
happens  with  sound-wave  fronts  when  travelling  with  the 
wind* 

The  velocity  of  any  part  of  a  wave  front  rehtivc  to  the  ground 
will  be  the  nonnal  velocity  of  sound  +  the  velocity  of  \ht  wind 
at  that  point.  Since  the  velocity  increases  as  we  go  upwards 
the  front  tends  to  swing  round  and  travel  downwards,  as  shown 
in  the  successive  positions  a  i,  s,  3  and  4,  in  fig.  14,  where  we 
must  suppose  the  wind  to  be  blowing  from  left  to  lighL  But 
if  the  wind  is  against  the  sound  the  vdodty  of  a  point  of  the 
wave  front  is  the  normal  velocity— the  wind  velocity  at  the 
point,  and  so  decreases  as  we  rise.  Then  the  front  tends  to 
swing  round  and  travd  upwards  as  shown  in  the  successive 
positions  b  i,  7, 3,  and  4,  in  fig.  14,  where  the  wind  is  travelling 
from  right  to  left.  In  the  first  case  the  waves  are  more  likely 
to  reach  and  be  perceived  by  an  observer  level  with  the  source, 
while  in  the  second  case  they  may  go  over  his  head  and  not  be 
heardUalL 

DifraeHoH  of  Sound  Wines. 

Many  of  the  wdl-known  phenomena  of  optical  diffraction 
may  be  imitated  with  sound  waves,  especially  if  the  waves 
be  short.  Lord  Rayleigh  {ScienSifie  Papers,  iii.  14)  has  given 
various  examples,  and  we  refer  the  reader  to  his  account. 
We  shall  only  consider  one  interesting  case  of  sound  diffraction 
which  may^  easily  observed.  When  we  are  walking  past  a 
fence  formed  by  equally-spaced  vertical  rails  or  overlapping 
boards,  we  may  often  note  that  each  footstep  is  followed  by  a 
musical  ring.  A  sharp  clap  of  the  hands  may  also  produce  the 
effect.  A  short  impulsive  wave  travels  towards  the  fence,  and 
each  n3  as  it  is  reached  by  the  wave  becomes  the  centre  of  a 
new  secondary  wave  sent  out  all  round,  or  at  any  rate  on  the 
front  side  of  the  fence. 


S' 

Fig.  ts. 

Let  S  (fig.  15)  be  the  source  very  nearly  in  the  line  of  the  nib 

ABCDEF.    At  the  instant  that  the  original  wave  reaches  F  the 

wave  from  E  has  travelled  to  a  circle  of  radius  very  nearly  eoiuJ 

to  EF — not  quite,  as  S  is  not  quite  in  the  plane  of  the  rails.-  The 

D  has  travelled  to  a  circle  of  radius  neariy  equal  to  DF, 


vefrom . .     . 

that  from  C  to  a  drde  of  radius  neariy  CF,  and  so  on.  As  these 
**  secondary  waves  "  return  to  S  their  distance  apart  is  neariy  equal 
to  twice  the  distance  between  the  rails,  and  the  observer  then  hean 
a  note  of  wave-leiigth  nearly  2EF.  But  if  an  observer  n  stationed 
at  S'  the  waves  wul  be  about  half  as  far  apart  and  will  reach  him 
with  neariy  twice  the  frequency,  so  that  he  hears  a  note  about  an 
octave  higher.  As  he  travels  further  round  the  frequency  increases 
stiU  more.  The  railings  in  fact  do  for  sound  what  a  diffraction 
gratiiig  does  for  light. 

Frequency  ami  Pitch, 

Sounds  may  be  divided  into  noises  and  musical  notes.  A  mere 
noise  is  an  irregular  disturbance.  If  we  study  the  source  produc- 
ing it  we  find  that  there  is  no  regularity  of  vibration.  A  musical 
note  always  arises  from  a  source  which  has  some  regularity 
of  vibration,  and  which  sends  equally-spaced  waves  into  the 
air.  A  given  note  has  always  the  same  frequency,  that  is  to  say, 
the  hearer  receives  the  same  number  of  waves  per  .second  what- 
ever the  source  by  which  the  note  is  produced.  Various  instru- 
ments have  been  devised  which  produce  any  desired  note,  and 
which  are  provided  with  methods  of  counting  the  frequency 
of  vibration.  The  results  obtained  fully  confirm  the  general 
law  that "  pitch,"  or  the  position  of  the  note  in  the  musical  scale, 
depends  scAely  on  its  frequency.  We  shall  now  describe  some 
of  the  methods  of  determining  frequency. 

Savart's  toothed  whed  ap^ratus,  named  after  F^Iix  Savart 
{int'-i9±t),  a  French  physicist  and  suigeon,  consists  of  a  brass 
wheel,  whose  edge  is  divided  into  a  number  of  equal  projecting 


teeth  distributed  uniformly  over  the  circumference,  and  which  ia 
capable  of  rapid  rotation  about  an  axis  perpendicular  to  its  plane 
and  passing  through  iu  centre,  by  means  of  a  series  of  multiplying 
wheels,  the  last  of  which  is  turned  round  by  the  hand.  The  toothM 
wheel  being  set  in  motion,  the  edge  of  a  card  or  of  a  funnel-shaped 
piece  of  common  notepaper  is  held  against  the  teeth,  when  a  note 
will  be  heard  aiiainf^  from  the  rapidly  sucoeedine  displacements 
of  the  air  in  its  vidmty.  The  pitch  of  this  note  will  rise  as  the  rate 
of  rotation  increases,  and  becomes  steady  when  that  rotation  b 
maintained  uniform.  It  may  thus  be  brought  into  unison  with 
any  sound  of  which  it  may  be  required  to  determine  the  correspond- 
ing number  of  vibrations  per  second,  as  for  instance  the  note  As, 
three  octaves  hiaher  than  the  A  which  b  indicated  musically  by 
a  small  circle  placed  between  the  second  and  third  lines  01  the 
G  clef,  which  A  b  the  note  of  the  tuning-fork  usually  employed  for 
regulating  concert-pitch.  A«  may  be  given  by  a  piano.  Now, 
suppose  that  the  note  produced  with  Savart's  apparatus  b  in  unison 
with  Ai.  when  the  experimenter  turns  round  the  first  wheel  at  the 
rate  of  60  turns  per  minute  or  one  per  second,  and  that  the  cir- 
cumferences of  the  various  multiplyiiy  wheeb  are  such  that  the 
rate  of  revcdution  of  the  toothed  wnciel  b  thereby  increased  44  times, 
then  the  latter  whed  will  |ierform  4a  revolutions  in  a  second, 
and  hence,  if  the  number  of  its  teeth  oc  80,  the  number  of  taps 
imparted  to  the  card  eveiv  second  will  amount  to  44X80  or  3520. 
This,  therefore^  b  the  numoer  of  vibrations  corresponding  to  the  note 
A».  If  we  divide  thb  by  2'  or  8,  we  obtain  440  as  the  number  of 
vibrations  answering  to  the  note  A.  If,  for  the  single  toothed 
whed,  be  substituted  a  set  of  four  with  a  common  axis,  in  which 
the  teeth  are  in  the  ratios  4:  5:  6:  8,  and  if  the  card  be  japidly 
passed  atong  their  edges,  we  shall  hear  distinctly  produced  the 
lundametttal  chord  C,  E,  G,  Ci  and  shall  thus  satisfy  ourselves 
that  the  intervab  C,  E;  C,  G  and  C,  Ci  are  i,  |  and  2  reroectively. 

Ndther  thb  instrument  nor  the  next  to  be  described  is  now  used 
for  exact  work;  they  merdy  serve  as  illustrations  of  the  law  erf 
pitch. 

The  siren  of  L.  F.  W.  A.  Seebeck  (1809-1840)  b  the  shnplest  form 
of  apparatus  thus  designated,  and  consuts  01  a  large  circular  disk 
mounted  on  a  central  axis,  about  which  it  may  be  made    ^   |  ^. 
to  revolve  with  moderato  rapidity.    This  disk  b  per-    ^li," 
forated   with   small   round   lioles  arranged   in  circles 
about  the  centre  of  the  disk.    In  tl^  fint  series  of  cirdo,  reckonii^ 
from  the  centre  the  openings  are  so  made  as  to  divide  the  respective 
circumferences,  on  which  they  are  found,  in  aliquot  parts  bearing 
to  each  other  the  ratios  of  the  numben  2,  4,  j5,  6,  8,  10,  12,  16,  20. 
2a,  xt.  ao,  48.  64.    The  second  series  consuts  of  circles  each  of 
which  tt  lormieo  of  two  sets  of  perforations,  in  the  first  circle  arranged 
as  4:1^  in  the  next  as  3:4*  then  as  2:3,  3:5,  4:7.    In  the  outer 
series  is  a  circle  divided  by  perforations  mto  four  sets,  the  numben 
of  aliquot  parts  being  as  3  : 4  :  5  : 6,  followed  by  othere  which  we 
need  not  further  rder  to. 

The  disk  beii^  started,  then  by  means  of  a  tube  held  at  one  end 
between  the  lips,  and  applied  near  to  the  disk  at  the  other,  or  more 
easily  with  a  common  Sdlows,  a  blast  of  air  b  made  to  fall  on  the 
part  of  the  disk  which  contains  any  one  of  the  above  drcles.  The 
current  bdng  alternatdv  transmitted  and  diut  off,  as  a  hole  passes  on 
and  off  the  aperture  of  the  tube  or  bellows,  causes  a  vibratory  motion 
of  the  air,  whose  frequency  depends  on  the  number  of  times  per  second 
that  a  perforation  passes  the  mouth  of  the  tube.  Hence  the  note 
produced  with  any  given  drde  of  holes  rises  in  pitch  as  the  disk 
revdves  more  rafudly;  and  if,  the  revolution  of  the  disk  bdng  kept 
as  steady  as  possible,  the  tube  be  passed  rapidlv  across  the  drcles 
of  the  first  series,  a  series  of  notes  b  hearo,  which,  if  the  lowest 
be  denoted  by  C,  form  the  sequence  C,  Ci,  Ei,  Gi,  Ci,  Ac.  In  like 
manner,  the  first  circle  in  which  we  have  two  sets  of  holes  dividing 
the  drcumference,  the  one  into  say  8  parts,  and  the  other  into  10. 
or  in  ratio  a:  5,  the  note  produced  ba  tompound  one,  such  as  would 
be  obtained  by  striking  on  the  piano  two  notes  separated  by  the 
interval  of  a  major  tmrd  (|).  Similar  results  are  obtainable  by 
means  of  the  remaining  perforations. 

A  still  simpler  form  of  siren  may  be  constituted  with  a  good 
qiinning-top,  a  perforated  card  disk,  and  a  tube  for  blowing^  with. 

The  sunen  of  C.  Csgnbrd  de  la  Tour  is  founded  on  the  same  pnnciple 
as  the  preobdinji^.    It  consbts  of  a  cylindrical  chest  of  brass,  the 
base  of  which  is  i»erced  at  its  centre  with  an  mwning 
•in  which  b  fixed  a  brass  tube  |>rojecting  outwards,  and  ^^^'^T 
intended  for  supplying  the  cavity  of  the  cylinder  with  Mfyw*ss 
compressed  aur  or  ot&r  gas,  or  even  liquid.    The  top  *"  "^* 
of  the  cylinder  b  forniM  of  a  pbte  perforated  near  its  edge 
by  holes  dbtributed  uniformly  in  a  cirde  concentric  with  the 
plate,  and  which  are  cut  obliquely  through  the  thickness  of  the 
plate.    Immedbtdy  above  thb  fixed  plate,  and  almost  in  contact 
with  Jt,  b  another  of  the  same  dimensions,  and  furnished  with  the 
same  number,  n,  of  openings  simibrly  placed,  but  passing  obliqudy 
through  in  an  opposite  direction  from  those  in  the  fixed  plate,  the 
one  set  bdng  indined  to  the  left,  the  other  to  the  right. 

Thb  second  pbte  b  capable  of  rotation  about  an  axb  per- 
pendicular to  its  pbne  ana  passing  through  its  centre.  Now,  let 
the  movable  plate  be  at  any  time  m  a  position  such  that  its  holes 
are  immedbtdy  above  those  in  the  fixed  plate,  and  let  the  bellows 
by  whkh  air  b  forced  into  the  cylinder  (air,  for  simpUdty,  being 
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■uppoKd  to  be  the  fluid  employed]  be  put  la 


:h  opeolDf 

^^^^^  ^.^^^  hr.  16).  and  will  IbetdoK  urae  (be  lallrr 

^^^Bi^^^B  »  ""aiion  round  inceolR.    After  1/nh 

■^IBV^^^H  DfiRvoluIioB.lhelwaKdoriHfaniKiiu 

^  will  again  coincide,  the  lateral  impulie  of 

Fig  16.  'I"  *"  repeated,  and  hence  the  lafiidlry 

"'^'  "^  of  mution  inciewd.     Thii  will  to  on 

continually  at  Ioue  at  air  ia  aupplied   to  the  cylinder,  and  the 

velocity  01  rotation  ol  the  upper  pUte  tvill  be  ao^elerated  up  to  a 

certain  □uitimum,at  which  tt  may  be  oiaintaiaed  by  keepof  the 

Nov,  it  ia  evident  that  each  eolncidence  ol  III  in 

the  two  platct  i>  followed  by  a  noo-CDincidence,  1  he 

air-cuRcnt  it  ihut  off.  and  that  consequently,  dunn  on 

of  the  upper  pUte,  there  occur  n  alternate  paHAgea  int 

pultet  of  the  external  air  immediately  in  contact  ile 

plate,  which  ia  tluii  thrown  Into  a  atate  of  vibrati  of 

■  for  every  revolution  of  the  plate.    The  remit  we 

pitch  ritet  aa  (he  velocity  of  rotadan  Increaaee,  am  dy 

determine  the  number  Hr  of  revidutiona  performed  by  the  ^ale 

per  Kcond  correiqnndinff  to  the  audible  note  by  oiultiplyiog  m  by  h. 
For  thii  purpote  the  axil  it  fumiihed  at  iti  upper  part  with  ■ 
tcrew  worlung  into  a  toothed  wheel,  and  driving  it  round,  durine 
each  revolution  of  the  plaie,  throueh  a  apace  equal  to  the  interval 
between  two  tee^L  An  index  retembbng  the  hand  ol  a  watch 
partakea  ol  thia  motion,  and  points  tuccetiively  to  the  divitiona 
of  a  traduated  diaL  On  the  completion  ol  each  tcvotulion  of  thia 
toothed  wheel  (which,  if  the  number  of  itt  teeth  be  lOO,  irill  com- 
priie  too  remlutiona  of  the  movable  plate),  a  proicctins  pin  find 
to  it  catchea  a  tooth  of  another  toothed  t^ieel  and  turoa  it  round. 

__  J  _■.!.  T..  -J  Qim^ioodlfiB  in"*"""  —*■"-■"  -'-■ ■■-  -*■ '"— 

le  tbat  toothed  wl 
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H.  N.  Do™  [iBojt-iBTO)  nroduc 
by  which  (be  mationa  ol  tuffcren 

-  Radily  aicvrtained.    In  it  the  Juced  and  movatHe  platea 

f^'  are  each  (umiihed  with  lour  concentric  teiiea  of  per- 
lontiont,  dividing  the  circumlerencea  Into  different 
aliquot  partt.  aa,  for  example,  8.  10,  II,  16.  Beneath  the  lower 
or  tiled  plate  an  lour  metallic  ringt  luiniibed  with  hoica  cotre- 
aponding  to  thoae  in  (be  platea,  and  which  may  be  puthed  round  by 
projecting  pint,  to  aa  to  admit  (he  air-currtnt  through  any  one 
or  mote  of  the  Krici  of  ptffontiont  In  the  hied  plate.    Thui  maf 

«    w  «.  ,r,n.  .^    ,„         .    r.  .r.    n         ^  (CECC,""' 


(ra(iJiii"iTicthoiU.    Thlii.  if  M  tiailii 

t^    and  °ir(Er"RlA,  'whU^Tn 
glasa  plate  coated  with  Ump-black, 


lighlly,  . 


of   the 
be  ob- 

,  ...It  and  • 

ipied  by  the  plate 


msvaUc  glau  plate;  and.  it  the 

oF  complete  unduiationa  exhibited  ... 

time,  la  nc^wl.  we  ahall  have  determined  the  numerical  vit 
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taldne  off  the   pApcr 
inc.     The  mafttiantj 

loenu^a  ajrangnnail  (QuSqmi 
lit  of  the  cyhnda-  ia  luhtoeied 
•  at  the  enda.  auajnc  a  *lidli« 


R.  Ki 


at  a  screw,  which  worStt  \n  fixed  ni 
u  well  at  a  rotatory  motion  of  the 
by  tbe  nbiatint  pointer  ate  thi 
when  more  than  one  turn  ia  fiven  f 
gnpb  of  E.  L.  ScD((  (Ctmflii  ttiuus.  18 
whatever  nay  be  mode  lo  record  itt  Rat 
of  a  large  paiaboMc  cavity  reaembling  a 
i*  Irccty  open  at  (he  wider  eHremity,  fc 

end  by  a  thin  tducbed  membrane.    TotL 

a  attached  a  email  feadwr-fibre,  which,  when  the  reflector  ia  auii- 
ably  pUced,  tovchea  licb(ly  (he  aurface  of  (he  revolving  cyliiider. 
Any  touod  (lucb  aa  (hat  of  (be  human  voke)  tnumitting  ita  nya 
into  tbe  lenector,  and  commuEiicating  vibratory  motion  to  the 
nxtnbnne.  wM  caute  the  leather  to  trace  a  liououi  tine  on  the  paper. 
If.  ar  tbe  aame  time,  a  tuning-forlc  of  known  number  of  vAjratiofv 
ind  be  made  to  (nee  itt  own  line  dote  to  the  other,  1 

Jon.   The  pb 


L  mode  of  ^tbidng  the  ratvi  at  the  fr^ 
It  devised  by  Jules  Antoine  LisujcHia  (rft22- 
tl  esLch  fork  it  fixed  a  small  plane  mirrtir. 
so  that  one  vibnto  in  a  vertical.  And  tbe 
■nc,  and  they  arc  to  placfd  that  a  coflv^^ng 
on  one  mirror  it  reflrcted  to  tbe  other  and 


»  ol  the  (• 
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tbe  lork.  Instead  ol  a  mitnir  the  aecond  fork  carries  a  beigln 
point  on  one  prong,  and  the  oiicroscope  is  focused  on  thia.  II 
both  forks  vibrate,  an  observer  looking  through  the  miemacope 

lorks  have  the  same  Irequency,  it  it  easjy  seen  thai  Ihe  fiRure  win 
be  an  ellipse  Oncluding  as  limiiinf  cases,  depending  on  n4ati«v 
amplitude  and  phase,  a  circle  and  a  scraight  line).     If  tl 
are  dot  of  exactly  the  same  frequency  (be  eilipte  wiU  slowly 

deiermined  (Rayleigh.  Sond,  i.  \  33),    If  one  la  (be  ocU' 
other  a  ligure  of  i  may  be  described,  and  to  on.    Fig,  : 
curves  Eiven  by  inieEValB  of  the  octave,  the  twelfth  and  the 
The  Inleidophone  devised  by  Charlc    "~ 

in  a  vice  and  carrying  a  b^  at  itt  upper  free  cm-    The  b«d 
illuminated  and  shows  a  bright  point  of  light    II  the  rod  it  cinMil 


the  forks 
M?'the 
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ight  rod  cfuTuied 
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f;  but.  as  the  datticity  it  utually  not  esKtJy 
ions,  the  figure  mually  cbangea  and  revolvea. 
IS   of    the    kaldd^hone    have    been    isud* 

clock  in  which  a  fork  of  ftequeonr  64  takes 
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icting  tnrougb 


FSEQUENCy  AND  PITCH] 


SOUND 


4+7 


by  the  dock  fork  and  any  other  fork  may  be  observed.  With 
that  apparatus  Koenig  studied  the  effect  cii  temperature  on  a. 
•tandard  fork  of  256  frequency,  and  found  that  the  frequency 
decreased  by  00386  of  a  vibration  for  a  rise  of  i*,  the  frequency 


^»nf  exactly  356  at  36-a*  C.    Hence  the  frequency  may  be  pitt  as 
356  [x— 0-000113  «— 36-3)|. 


Lord  Rajicifk's  Tlmn^Smmi,  by  ] 

Fig.  x8. 
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Koenig  also  used  the  apparatus  to  investigate  the  effect  on  the 
frequency  of  a  fork  of  a  resonating  cavity  placed  near  it.  He 
found  that  when  the  pitch  of  the  cavity  was  below  that  of  the  fork 
the  iMtch  of  the  fork  was  raised,  and  vice  vena.  But  when  the  pitch 
of  tne  cavity  was  exactly  that  of  the  fork  when  vibnting  aione, 
though  it  resounded  most  strongly,  it  did  not  affect  the  frequency 
of  tlw  fork.  These  effects  have  been  explained  by  Lord  Rayleigh 
(Sound,  L  i  117)- 

In  the  stroboscopic  method  of  H.  M'Leod  and  G.  S.  Clarke,  the 
fuU  detaib  of  which  will  be  found  in  the  original  memoir  (PkU. 
Trans.,  1880,  pt.  i.  p.  i),  a  cylinder  is  ruled  with  equi- 
'  distant  white  lines  parallel  to  the  axis  on  a  black 
ground.  It  is  set  so  that  it  can  be  turned  at  any  de- 
sired and  determined  speed  ^about  a  horizontal  axis, 
and  when  going  fast  enough  it  appears  grey.  Imagine 
now  that  a  fork  with  black  prongs  b  hdd  near  the 
cyfinder  with  its  prongs  vertical  and  the  plane  of  vibration 
parallel  to  the  axis,  and  suppose  that  we  watch  the  outer  out- 
tine  of  the  right-hand  prong.  Let  the  cylinder  be  rotated  so  that 
each  white  line  moves  exactly  into  the  place  of  the  next  whUe  the 
prong  moves  once  in  and  out.  Hence  when  a  white  line  is  in 
a  particular  position  on  the  cylinder,  the  prong  will  always  be  the 
same  distance  along  it  and  cut  off  the  same  length  from  view. 
The  most  will  be  cut  off  in  the  position  of  the  lines  corresponding 
to  the  furthest  swing  out,  then  less  and  less  till  the  furthest  swing 
in,  then  more  and  more  till  the  furthest  swing  out,  when  the  appear- 
ance will  be  exactly  as  at  first.  The  boundary  between  the  my 
cylinder  and  the  black  fork  will  therefore  appear  wavy  with  meed 
undulations,  the  distance  from  crest  to  crest  being  the  distance 
between  the  lines  on  th<v  cylinder.  If  the  fork  has  slightly  greater 
frequency,  then  a  white  line  will  not  quite  reach  the  next  place 
while  the  fork  is  making  its  swing  in  and  out,  and  the  waves  will 
travel  against  the  motion  of  the  cylinder.  If  the  fork  has  slightly 
less  frequency  the  waves  will  travel  in  the  opposite  direction,  and 
it  is  easily  seen  that  the  freciuency  of  the  fork  is  the  number  of 
white  lines  passing  a  point  in  a  second  •^  the  number  of  waves 
paamng  the  pointper  second.  This  apparatus  was  used  to  find  the 
temperature  coeiBScient  of  the  frequency  of  forks,  the  value  ob- 
tained— 0001 1  being  the  same  as  that  found  by  Koenig.  Another 
important  result  of  the  investigation  was  that  the  phaue  of  vibra- 
tion of  the  fork  was  not  altered  by  bowing  it,  the  amplitude  alone 
changing.  The  method  b  easily  adapted  for  the  converse  deter- 
mination of  speed  of  revdution  when  the  frequency  of  a  fork  is 
known. 

The  phonic  wheel,  invented  independently  by  Paul  La  Cour  and 
Lord  lUyleigh  (see  Sound,  L  i  68  c),  consists  of  a  wheel  carrying 
several  soft-iron  armatures  fixed  at  equal  distances 
round  its  circumference.  The  wheel  rotates  between 
the  poles  of  an  electro-magnet,  whk:h  is  fed  by  an 
intermittent  current  such  as  that  which  is  working  an 
electrically  maintained  tuning-fork  (see  infra).  If  the  wheel  be 
driven  at  such  rate  that  the  armatures  move  one  place  on  in  about 
the  period  of  the  current,  then  on  putting  on  the  current  the  electro- 
magnet contrt^  the  rate  of  the  wheel  so  that  the  agreement  of 
period  b  exact,  and  the  wheel  settlei  down  to  move  so  that  the 
electric  driving  forces  just  supply  the  work  taken  out  of  the  wheel. 


such  a  whed  provided  with  four  armatures  was  used  to  determine 
the  exact  frequency  of  a  driving  fork  known  to  have  a  frequency 
near  33.  Thus  the  wheel  made  about  8  revolutions  per  second. 
There  was  one  opening  in  its  dbk,  and  through  thb  was  viewed 
the  pendulum  of  a  dock  beating  seconds.  On  the  pendulum  was 
fixea  an  illuminated  silver  bead  which  appeared  as  a  bright  point 
of  light  when  seen  for  an  instant.  Suppose  now  an  observer  to 
be  looking  from  a  fixed  point  at  the  bead  through  the  hole  in  the 
pbomc  wheel,  be  will  see  the  bead  as  8  bright  points  flashing  out 
m  each  beat,  and  in  succession  at  intervab  of  f  second.  Let  ua 
supoose  that  he  notes  the  positions  of  two  of  these  next  to  each  other 
in  the  beat  of  the  pendulum  one  way.  If  the  fork  makes  exactly 
33  vibrations  and  the  wheel  8  revolutions  in  one  pendulum  beat, 
then  the  positions  will  be  fixed,  and  every  two  seconds,  the  time 
of  a  complete  pendulum  vibration,  he  wul  see  the  two  positions 
looked  at  flash  out  in  succession  at  an  interval  of  \  second.  But 
if  the  fork  has,  say,  rather  greater  frequency,  the  hole  in  the  wheel 
comes  round  at  tne  end  of  the  two  seconds  bdTore  the  bead  has 
quite  come  into  position,  and  the  two  flashes  appear  gradually 
to  move  back  in  the  opposite  way  to  the  pendulum.  Suppose  that 
in  N  beats  of  the  clock  the  flashes  have  moved  exactly  one  place 
back.  Then  the  first  flash  in  the  new  position  b  viewed  by  the 
8Nth  passage  of  the  openinff,  and  the  second  flash  in  the  original 
poutioa  of  the  first  b  viewed  when  the  pendulum  has  made  exactly 
N  beats  and  by  the  (8  N  •+>  i)th  passage  oC  the  hole.  Then  the 
whed  makes  8  N  +  i  revolutions  in  N  clock  beats,  and  the  fork 
makes  33  N  -)» 4  vibrations  in  the  same  time.  If  the  clock  b  going 
exactly  right,  thb  gives  a  frequency  for  the  fork  of  33  -f-  4/N.  If 
the  fork  has  rather  less  frequency  than  33  then  the  flashes  appear 
to  move  forward  and  the  frequency  will  be  33—4^.  In  Rayleigh's 
experiment  the  33  fork  was  made  to  drive  dectrically  one  of  ire- 

Jjuency  about  138,  and  somewhat  as  with  the  i^nic  whed,  the 
requency  was  controlled  so  as  to  be  exactly  four  times  that  of  the 
33  fork.  A  standard  I38  fork  could  then  be  compared  dther 
optically  or  by  beats  with  the  electrically  driven  fork. 

ScketUer's  Tonometer. — When  two  tones  are  sounded  together 
with  frequendes  not  very  different,  "  beats  "  or  swdlings-out  of  the 
sound  are  heard  of  freouency  equal  to  the  difference  of  frequencies 
of  the  two  tones  (see  below).  Johann  Hdnrich  Scheibler  (1777- 
1838)  tuned  two  forla  to  an  exact  octave,  and  then  prepared  a 
number  of  others  dividing  the  octave  into  such  small  steps  that 
the  beats  between  each  and  the  next  could  be  counted  easily. 
Let  the  forks  be  numbered  o,  i,  3,  .  .  •  N.  If  the  frequency 
of  o  b  fr,  that  of  N  b  3ii.  Suppose  that  No.  i  makes  ini  beats 
with  No.  o,  that  No.  2  makes  m«  beats  with  No.  I,  and  so  on,  then 
the  frequencies  are 

n,  n-f-fWi,  n^sti'f'Mi, .  • .,  ii+fni+iiii4"  ...  -4-  nt^. 
Since  "  n+Mi^Hih+  .  •  .  +  mji"3fi,  n^mi+wh-h  .  .  .  +»a!ff 
and  it  follows  that  when  n  b  known,  the  frequency  of  every  fork 
in  the  range  may  be  determined. 

Any  other  fork  within  thb  octave  can  then  have  its  frequency 
determined  by  finding  the  two  between  which  it  lies.  Suppose, 
for  instance,  it  makes  3  beats  with  No.  10,  it  might  have  frequency 
dtKer  3  above  or  below  that  of  No.  la  But  if  it  lies  above  No.  10 
it  will  beat  less  often  with  No.  xi  than  with  No.  9;  if  bdow 
No.  xo  less  often  with  No.  9  than  with  No.  il.  Suppose  it  lies 
between  No.  10  and  No.  ix  its  freouency  is  that  of  No.  10+3. 

Manometric  Flames.-— Thh  is  a  device  due  to  Koenig  (Phil.  Mag., 
1873*  45)  and  represented  diagrammatically  in  fig.  19.  /  b  a  flame 


Fig.  19. 

from  a  pinhole  burner,  fed  through  a  cavity  C,  one  side  of  which  b 
closed  by  a  membrane  m;  on  the  other  wde  of  the  membrane  b 
another  cavity  C,  which  is  put  into  connexion  with  a  source  of 
sound,  as,  for  instance,  a  Helmholtx  resonator  exdted  by  a  fork 
of  the  same  frequency.  The  membrane  vibrates,  and  altematdy 
checks  and  increases  the  gas  supply,  and  the  flame  jumps  up  and 
down  with  the  frequency  of  the  source.  It  then  appous  elongated. 
To  show  its  intermittent  character  its  reflection  b  viewed  in  a  re- 
viving mirror.  For  thb  purpose  four  vertical  mirxon  are  arranged 
round  the  vertical  sides  of  a  cube  which  b  rapidly  revolved  about 
a  vertical  axis.  The  flame  then  appears  toothed  as  shown.  ,  If 
several  notes  are  present  the  flame  is  jagged  by  each.  Interesting 
results  are  obtained  by  singing  the  different  voweb  into  a  funnd 
iubatituted  for  the  resonator  in  the  figure. 
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If  two  nich  flames  are  placed  one  under  the  other  the^  may  be 
excited  by  different  sources,  and  the  ratio  of  the  frequencies  may  be 
approximately  determined  by  counting  the  number  of  teeth  in  each 
in  the  same  space. 

The  Diatomc  ScaU, 

It  is  not  necessary  here  to  deal  generaUy  with  the  various 
musical  scales.  We  shall  treat  only  of  the  diatonic  scale, 
which  is  the  basis  of  European  music,  and  is  approximated  to 
as  closely  as  is  consistent  with  convenience  of  construction  in 
key-board  instruments,  such  as  the  piano,  where  the  eight  white 
notes  beginning  with  C  and  ending  with  C  an  octave  higher 
may  be  taken  as  representing  the  sade  with  C  as  the  kqr-note. 

All  experiments  in  frequency  show  that  two  notes,  forming 
a  definite  mtisical  interval,  have  their  frequencies  always  in  the 
same  ratio  wherever  in  the  musical  scale  the  two  notes  are 
situated.  In  the  scale  of  C  the  intervals  from  the  key-note,  the 
frequency  ratios  with  the  key-note,  the  successive  frequency 
ratios  and  the  successive  intervals  are  as  follows: — 


Note 
Interval  with  C 

Frequency 

C 

I 

D 
second 

1 

E 

major 
third 

1 

F 
fourth 

t 

G 

fifth 

1 

A 
nujor 
sucth 

1 

B 

seventh 

y 

C 
octave 

a 

Successive  fre- 
quency ratios. 

Successive    in- 
tervals 

1 

major 
tone 

V 

minor 
tone 

11 

nujor 
semi- 
tone 

t 

major 
tone 

V 

minor 
tone 

1 

major 
tone 

it 

major 
semi- 
tone 

If  we  pass  through  two  intervals  in  succession,  as,  for  instance, 
if  we  ascend  throv^  a  fourth  from  C  to  F  and  then  through 
a  third  from  F  to  A,  the  frequency  ratio  of  A  to  C  is  f,  which  is 
the  product  of  the  ratios  for  a  fourth  |,  and  a  third  f  .  That  is, 
if  we  add  intervals  we  must  multiply  frequency  ratios  to  obtain 
the  frequency  ratio  for  the  interval  which  is  the  sum  of  the  two. 

The  frequency  ratios  in  the  diatonic  scale  are  all  expressible 
either  as  fractions,  with  x,  a,  3  or  5  as  numerator  and  denomina- 
tor, or  as  products  of  such  fractions;  and  it  may  be  shown  that 
for  a  given  note  the  numerator  and  denominator  are  smaller 
than  ajiy  other  numbers  which  would  give  us  a  note  in  the 
immediate  neighbourhood. 

*  Thus  the  second  f  "iXfXl,  and  we  may  regard  it  as  an 
ascent  through  two  fifths  in  succession  and  then  a  descent 
through  an  ocUve.  The  third  i*5X|X|  or  ascent  through 
an  interval  f ,  which  has  no  special  name,  and  a  descent 
through  two  octaves,  and  so  on. 

Now  suppose  we  take  G  as  the  k^r-note  and  form  its  diatonic 
scale.  If  we  write  down  the  eight  notes  from  G  to  f  in  the  key 
of  C,  their  frequency  ratios  to  C,  the  frequency  ratios  required 
by  the  diatonic  sole  for  G,  we  get  the  frequency  ratios  required 
in  the  last  line: — 


Notes  on  scale  of  C  .     . 

Frequency  ratios  with  C  ■■  i    . 
Frequency    ratios   of  diatonic  scale 

withG-l 
Frequency  ratios  with  C"l,  G"| 


G 

A 

B 

e 

d 

e 

/ 

e 

f 

1 

V 

3 

X 

I 

1 

3 

I 

f 

1 
H 

i 

3 

\ 

1 

li 

a 
3 

We  see  that  all  but  two  notes  coincide  with  notes  on  the  scale 
of  C.  But  instead  of  A «  f  we  have  Hi  uid  instead  of  /«  f  we 
have  H  '^^^  interval  between  fandH"!!***!  ~  Hu 
termed  a  "  comma,"  and  is  so  small  that  the  same  note  on  an 
instrument  may  serve  for  both.  But  the  interval  between  f  and 
fl  «  4f  4-  f  »  fH  is  quite  perceptible,  and  on  the  piano, 
for  instance,  a  separate  string  must  be  provided  above/.  This 
note  is/sharp,  and  the  interval  HI » termed  a  sharp. 

Taking  the  successive  key-notes  D,  A,  E,  B,  it  is  found  that 
besides  small  and  negligible  differences,  each  introduces  a  new 
sharp,  and  so  we  get  the  five  sharps,  C,  D,  F,  G,  A,  represented 
nearly  by  the  black  keys. 

If  we  start  with  F  as  key-note,  besides  a  smaU  difference  at 
d,  we  have  as  the  fourth  from  it  |  X  f  "  V,  making  with 
B  *  V  an  interval  fHi  uid  requiring  a  new  note,  B  flat. 
This  does  not  coincide  with  A  sharp  which  is  the  octave  bdow 
theseventh  from  BorVxVXi-  HI-     It  makes  with 


it  an  interval  «  V  ••-  HI  "  IHIi  nthor  less  than  a  oomam; 
so  that  the  same  string  in  the  piano  may  serve  for  both.  If  wc 
take  the  new  note  B  flat  as  key-note,  another  note,  E  flu,  is 
requfred.  E  fiat  as  key-note  introduces  another  flat,  and  so 
on,  each  fiat  not  quite  coinriding  with  a  sharp  but  at  a  Ytxy 
small  Interval  from  it. 

It  is  evident  that  for  exact  diatonic  scales  for.  even  a  limited 
number  of  key-notes,  key-board  instruments  would  have  to  be 
provided  with  a  great  ntmiber  of  s^nrate  strings  or  pipes, 
and  the  corresponding  keys  would  be  required.  The  construc- 
tion would  be  complicated  and  the  playing  exceedingly  difficult. 
The  same  string  or  pipe  and  the  same  key  have  therefore  to 
serve  for  what  should  be  slightly  different  notes.  A  compromise 
has  to  be  made,  and  the  note  has  to  be  tuned  so  as  to  maks  the 
compromise  as  little  unsatisfactory  as  possible.  At  present 
twdve  notes  are  used  in  the  octave,  and  thoe  areananged  at 
equal  intervals  2A.  This  is  termed  the  eqmU  Umperawtent  scaie^ 
and  it  is  obviously  only  an  approadi  to  tlbe  HiMtAnt^  scale. 

HdmhoMs  Notation.— In  woHcs  00  sound  it  is 
usual  to  adopt  Helmholtx's  notation,  in  which  the 
octave  from  oass  to  middle  C  is  written  c  i  e  f  m 
ab€f.  The  ocuve  above  hifdfi^f^afyc'l 
The  next  octave  above  has  two  accents,  and  eads 
succeeding  octave  another  accent.  The  octave 
bebw  bass  C  b  written  CDEFGABc  The 
next  octave  below  is  Ct  Di  Ei  Ft  Gt  A}  Bi  C,  and 
each  preceding  octave  has  another  accent  at  suflEbc. 
Th*  standard  freouency  for  laboratory  work  ia 
^-■138,  so  that  middle  ('■•256  and  treble  c*^ 
513. 

The  standard  for  muncal  instruments  has  varied  (see  PrrcB, 
Musical).    Here  it  is  sufficient' to  say  that  the  French  staadaid  is 
a' -43^  with  e'  practically  53a,  and  that  in  England  the  pitch  is 
somewhat  higher. 
The  French  notation  b  as  uiider>— 

CDEFGABc 

Uti  Rci  Ml  Fat  Soli  Ui  Sit  Uv 

The  next  hidier  octave  has  the  sufiix  2,  the  next  higher  the  solEx  5. 

and  so  on.   French  forks  are  marked  with  double  the  true  fiequeacy, 

so  that  Ut«  b  marked  513. 

LmiUng  Frepitncus  for  Musical  Stnui^.^Until  the  vibntioos  of 
a  source  have  a  frequency  in  the  neighbourhood  of  30  per  second 
the  ear  can  hear  the  separate  impulsn,  if  strong  enough,  but  does 
not  hear  a  note.  It  b  not  easy  to  determine  the  exact  point  at 
which  the  impulses  fuse  into  a  continuous  tone,  for  Juggler  tones  are 
usually  present  with  the  deepest  of  which  the  frequeixnr  b  being 
counted,  and  these  may  be  mistaken  for  it.  Hdmholts  (Sensatioms 
of^  Tone,  ch.  ix.)  used  a  siring  loaded  at  the  middle  point  so  that  the 
mgher  tones  were  several  octaves  above  the  fundamental,  and  so 
not  likely  to  be  mbtaken  for  it;  he  found  that  with  37  vQxataons 
per  ^econd  a  venr  weak  sensation  of  tone  was  heard,  out  with  3a 
there  was  scaicely  anything  audible  left.  A  determinate  musioi 
pitch  b  not  perceived,  he  says,  till  about  40  vibrations  per  second. 
At  the  other  end  of  the  scale  with  increasing  frequency  there  is 
another  limiting  frequen^  somewhere  about  ao,ooo  fttr  second, 
beyond  which  no  sound  is  heard.  But  thb  limit  varies  greatly 
with  different  individuals  and  with  age  for  the  same  indmdual. 
Persons  who  when  young  could  hear  the  squeaks  of  bets  may  be 
quite  deaf  to  them  when  older.  Koenig  constructed  a  series  of  ban 
forming  a  harmonicon,  the  frequency  of  each  bar  beii^  calculable, 
and  he  found  the  limit  to  be  between  16,000  and  34,000. 

Tko  Number  of  Vibrationi  needed  to  gioe  tie  Perceptiem  of  Pikk. — 
Experiments  have  been  made  on  thb  subject  by  various  woriDers, 
the  most  extensive  by  W.  Kohlrausch  {Wied.  Ann.,  1880,  x.  i). 
He  allowed  a  limited  number  of  teeth  on  the  are  of  a  drde  to  strike 
against  a  card.  With  sixteen  teeth  the  pitch  was  well  defined; 
with  nine  teeth  it  was  fairiy  determinate;  and  even  with  two  teeth 
it  could  be  assigned  with  no  great  error.  Hb  remarkaUe  rtsuit 
that  two  waves  give  some  sense  of  pitch,  in  fact  a  tone  with  wave- 
length equal  to  the  interval  between  the  waves,  has  beoi  ooafirmed 
by  other  observers. 

Alteration  of  Pitch  witt  Motion  of  Source  or  Hearer:  DoPfUr't 
Principle. — ^A  very  noticeable  illustration  of  the  alteration  01  pitch 
by  motion  occure  when  a  whbtling  locomotive  moves  rapidly  past 
an  observer.  As  it  passes^  the  pitch  of  the  whistle  falb  quite 
appredably.  The  explanation  b  simple.  The  engine  follows  up 
any  wave  that  it  has  sent  forward,  ana  so  crowds  up  the  suoceedins 
waves  into  a  less  dbtance  than  if  it  remained  at  rest  It  draws 
off  from  any  wave  it  has  sent  backward  and  so  qxeads  the  succeeding 
waves  over  a  loiq^  distance  than  if  it  had  renaained  at  rest.  Henoe 
the  forward  waves  are  shorter  and  the  backward  waves  are  longer. 
Since  U"*ii  X  where  U  b  the  velocity  of  sound,  X  the  wavc-lefigtk. 
and  n  the  frequency,  it  follows  that  toe  forward  frequency  b  greater 
than  the  backward  frequency. 

The  more  general  case  of  motion  of  source,  medium  and  receiver 
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may  be  treated  very  easily  if  the  motions  are  all  ia  the  Hne  joiniiig 
source  aod  receiver.  Let  a  (fig.  to)  be  the  source  at  a  given  instant, 
and  let  its  frequency  of  vibration,  or  the  number  of  waves  it  sends 
out  i>er  ■ecomi,  be  n.  Let  S'  be  iu  position  one  second  later,  its 
velocity  being  u.  Let  R  be  the  receiver  at  a  given  instant,  R'  its 
position  a  second  later,  its  velocity  being  v.  Let  the  velocity  of  the 
air  from  S  to  R  be  «,  and  let  U  be  the  velocity  of  sound  in  still  air. 


■at 
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If  an  were  stiU,  the  n  waves  emitted  by  S  in  one  second  would  spread 
over  a  lei^th  U.  But  through  the  wind  velocity  the  first  wave  is 
carried  to  a  distance  U  +  v  from  S,  while  through  the  motion  of 
the  source  the  last  wave  is  a  (Ustance  u  from  S.  Then  the  u  waves 
occupy  a  cpace  U  +  v  —  k.  Now  turning  to  the  receiver,  let  us 
coosKier  what  length  is  occupied  by  the  waves  which  pass  him  in 
one  second.  If  he  were  at  rest,  it  would  be  the  waves  in  length 
U  -^  w,  for  the  wave  passing  him  at  the  beginning  of  a  second  would 
be  so  far  distant  at  the  end  of  the  second.  But  through  his  motion 
V  in  the  second,  be  receives  only  the  waves  in  distance  U  +  w~-  v. 
Since  there  are  n  waves  in  distance  U  +  w  ~  n  the  number  he  actu- 
ally receives  is  i»(U  +  uf  —  »)/(U  +  w  —  «).  If  the  velocities  of 
source  and  receiver  are  ec^ual  then  the  frequency  is  not  affected  by 
their  motion  or  by  the  wmd.  But  if  their  velocities  are  different, 
the  frequence  of  the  waves  received  is  affected  both  by  thne 
vdocities  ana  b)r  that  of  the  wind. 

The  change  ra  pitch  through  motion  of  the  source  may  be 
illustrated  by  putting  a  pitch-pipe  in  one  end  of  a  few  feet  of  rubber 
tubiiw  and  Mowing  through  the  other  end  while  the  tubing  is  whirled 
round  the  head.  An  obsover  in  the  plane  of  the  motion  can  easily 
hear  a  change  in  the  pitch  as  thepitcn-pipe  moves  to  and  from  him. 

Musical  Quality  or  Timbre. — ^Though  a  musical  note  has  definite 
pitch  or  frequency,  notes  of  the  same  jntch  emitted  by  different 
instruments  have  quite  different  (jualitv  or  timbre.  The  three 
characteristics  of  a  longitudinal  periodic  aisturbance  are  its  ampli- 
tude, the  length  after  wnich  it  repeats  itself,  and  its  form,  which  may 
be  represented  by  the  shape  of  .the  displacement  curve.  Now  the 
ampbtude  evidently  corresponds  to  the  loudness,  and  the  length 
of  period  oorreH>onds  to  the  pitch  or  frecjuency.  Hence  we  must 
pot  down  the  quality  or  timbre  as  depending  on  the  form. 

The  amplest  form  of  wave,  so  far  as  our  sensation  goes — that  is, 
the  one  giiang  rise  to  a  pure  tone — is,  we  have  every  reason  to  suppose, 
one  in  which  the  displacement  is  represented  by  a  harmonic  curve 
or  a  curve  of  sines,  ya  sin  m(x— e).    If  we  put  this  in  the  form 

y^a  tSn  ^(«-«)f  ^  see  that  y-o,  for  x-^,  «+|X,  s-f-JX, 

e+lX,  and  so  on.  that  y  b  +  f rom  «■>«  to  x^e+iX,  —from 
e-k-\X  to  c+IX,  and  so  on,  and  that  it  alternates  between,  the 
valocs+a  and— a. 

The  form  of  the  curve  is  evidently  as  represented  in  fig.  ai,  and 
it  may  easily  be  drawn  to  exact  scale  from  a  table  of  nnes. 
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Fig.  31. 

In  this  curve  ABCD  are  nodes.  OA-e  is''termed  the  epoch, 
being  the  disUnce  from  O  of  the  first  ascending  node.  AG  u  the 
shortest  disUnce  after  which  the  curve  bnnns  to  repeat  itself: 
thlft  length  X  ia  termed  the  wave-length.  The  maximum  height 
of  the  curve  HM  -a  is  the  amplitude.    If  we  transfer  (>  to  A, 

c— o.  and  the  curve  may  be  represented  by  ya  sin  ^x. 

If  now  the  curve  moves  along  unchanged  in  form  in  the  direction 
ABC  with  uniform  velocity  U,  the  epoca  ca>OA  at  any  time  t  will 
be  Ul,  so  that  the  value  of  y  may  be  represented  aa 


y-asin^(x-UO> 


(16) 


The  velocity  perpendicular  to  the  axis  of  any  pobt  on  the  curve 
at  a  fixed  distance  x  from  O  is 


dy       TwUaa'r,      ,,^ 


(17) 


The  aooderation  perpendicular  to  the  axis  b 

-  ^"iTy  c«8) 

which  b  an  equation  characteristic  of  simple  harmonic  motion. 

The  maximure  velocity  of  a  particle  in  the  wave-train  b  the 
amplitude  of  dy/dL    It  is,  therefore, 

flia«>arUa/X«2ma.  (19) 


The    maximum    pressure   excess   b   the  amplitude  of  A»EiiAJ 
^{JE/V)dy/dt.    It  IS  therefore 

0.  -  {,EI\J)2w\JafX  -  2mpVa.  (20) 

We  have  already  found  the  energy  density  in  the  train  and  the 
energy  stream  in  equations  (13)  and  (14). 

The  chief  experimental  basu  for  supposing  that  a  train  of  longi- 
tudinal waves  with  dbi>Iaceinent  curve  of  thb  kind  arouses  tne 
sensation  of  a  pure  tone  u  that  the  more  nearly  a  soutce  b  made  to 
vibrate  with  a  single  simple  harmonic  motion,  and  therefore, 
presumably,  the  more  nearly  it  sends  out  such  a  harmonic  train, 
the  more  nearly  does  the  note  heard  approximate  to  a  single 
pure  tone. 

Any  periodic  curve  may  be  resolved  into  nne  or  harmonic  curves 
by  Fourier's  theorem. 

Suppose  that  any  periodic  sound  duturbance,  consist- 
ing 01  pbnd  waves,  b  being  propagated  in  the 
direction  ABCD  (fig.  2a).  Let  it  be  represented  by  a  displacement 
curve  AHBKC.  Its  penodicity  implies  that  after  a  certain  distance 
the  dbplacement  curve  exactly  repeats  itself.     Let  AC  be  the 
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Fig.  aa. 

shortest  distance  after  which  the  repetition  occurs,  so  that  CLDME 
b  merely  AHBKC  moved  on  a  distance  AC.  Then  AC""X  b  the 
wave-length  or  period  of  the  curve.  Let  ABCD  be  drawn  at  such 
level  that  the  areas  above  and  below  it  are  equal;  then  ABCD  b 
the  axb  of  the  curve.  Since  the  curve  represents  a  longitudinal 
disturbance  in  air  it  b  always  continuous,  at  a  finite  dbtance  from 
the  axis,  and  with  only  one  ordinate  for  each  abscissa. ' 

Fourier's  theorem  asserts  that  such  a  curve  may  be  built  up  by 
the  superposition,  or  addition  of  ordinates,  of  a  senes  of  sine  curves 
of  wave-lengths  X,  |X,  ^X,  \X...  if  the  amplitudes  a,  b,  c.and 
the  epochs  e,  /,  g. . . .  are  suitably  adjusted,  and  the  proof  of  the 
theorem  gives  rules  for  finding  these  quantities  when  the  origimU 
curve  b  known.   We  may  therefore  put 

y-a  sn  ^(x-«)+*  sin  ^(x-^+c  ain  ^(x-g)-|-&c  (ai) 

where  the  terms  may  be  infinite  in  number,  but  always  have  wave- 
lengths submultiples  of  the  original  or  fundamental  wave-length  X. 
Only  one  such  resolution  of  a  given  periodic  curve  is  possible,  and 
each  of  the  constituents  repeats  itself  not  only  after  a  dbtance 
equal  to  its  own  wave-length  X/a,  but  evidently  slso  after  a  dbtance 
equal  to  the  fundamental  wave-length  X.  The  successive  terms  of 
(a  I)  are  called  the  harmonics  of  Iks  first  term. 

It  follows  from  thb  that  any  periodic  disturbance  in  air  can  be 
resolved  into  a  definite  series  ot  simple  harmonic  dbturbances  of 
wave-lengths  equal  to  the  original  wave-length  and  its  successive 
submultiples,  and  each  of  these  would  separately  give  the  sensar 
tion  of  a  pure  tone.  If  the  series  were  complete  we  should  have 
terms  which  separately  would  correspond  to  the  fundamental,  its 
octave,  its  twelfth,  its  double  octave,  and  so  on.  Now  we  can  see 
that  two  notes  of  the  same  pitch,  but  of  different  quality,  or  different 
form  of  dbplacement  curve,  will,  when  thus  analysed,  break  up  into 
a  series  having  the  same  harmonic  wave-lengtns;  but  they  may 
differ  as  regaros  the  members  of  the  series  present  and  their  amph- 
tudes  and  epochs.  We  may  regard  quality,  then,  as  determined  by 
the  members  of  the  harmonic  series  present  and  their  amplitudes  and 
epochs.  It  may,  however,  be  stated  here  that  certain  experiments 
01  Helmholtx  appear  to  show  that  the  ^och  of  the  harmonics  has 
not  much  effect  on  the  quality. 

Fourier's  theorem  can  also  be  usefully  applied  to  the  disturbance 
of  a  source  of  sound  under  certain  conditions.  The  nature  of  these 
conditions  will  be  best  realised  by  considering  the  case  of  a  stretclwd 
string.  It  b  shown  below  how  the  vibrations  of  a  string  may  be 
deduced  from  stationary  waves.  Let  us  here  suppose  that  the  string 
AB  b  displaced  into  the  form  AHB  (fig.  aj)  and  b  then  let  go.   Let 
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Fig.  ay. 

us  imaaine  it  to  form  half  a  wave-length  of  the  extended  train 
ZGAHdKC,  on  an  indefinitely  extended  stretched  string,  the  values 
of  y  at  equal  distances  from  A  (or  from  B)  being  equal  and  opposite. 
Then,  as  we  shall  prove  later,  the  vibrations  of  tne  string  may  be 
represented  by  the  travelling  of  two  trains  in  opposite  directions 
each  with  velocity 

Vtension-i-mass  per  unit  length 
each  half  the  hetsht  of  the  train  represented  in  fig.  33.    For  the 
superposition  of  toese  trains  will  give  a  stationary  wave  between  A 
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and  B.  Now  we  may  resolve  tlieae  trains  by  Fourier's  theorem  into 
harmonics  of  wave-lengths  X,  |X,  |X,  Ac,  where  X»aAB  and  the 
conditions  as  to  the  vidues  of  y  can  be  diown  to  require  that  the 
harmonics  shall  all  have  xKxles.  coinciding  with  the  nodes  of  the 
fundamental  curve.  Since  the  velocity  is  the  same  far  all  disturb- 
ances they  all  travel  at  the  same  speed,  and  the  two  trains  will 
always  remain  of  the  same  form.  If  then  we  resolve  AHBKC  into 
harmonics  by  Fourier's  theorem,  we  may  follow  the  motion  of  the 
seinrate  harmonics,  and  their  supoposition  will  give  the  form  of  the 
strine  at  an^  instant.  Further,  the  same  harmonics  with  the  same 
amputude  wUl  always  be  piesent. 

We  see,  then,  that  the  conditions  for  the  application  of  Fourier's 
theorem  are  equivalent  to  saying  that  all  distuiiMtnoes  will  travel 
along  the  system  with  the  same  velocity.  In  many  vibrating 
systems  this  does  not  hold,  and  then  Fourier's  theorem  is  no  longer 
an  appropriate  resolution.  But  where  it  a  appropriate,  the  disturb- 
ance sent  out  into  the  air  contaiiQa  the  same  narmonir  series  as 
the  source. 

The  question  now  arises  whether  the  sensation  produced  by  a 
periodic  disturbance  can  be  analysed  in  correspondence  with  this 
iTiiiiiiitfiifs  geometrical  analysis.  Using  the  term  "  note  "  for  the 
sound  produced  by  a  periodic  disturbance,  there  is  no 
doubt  that  a  wdl-trained  ear  can  resolve  a  note  into  pure  tones  of 
freauencies  equal  to  those  of  the  fundamental  and  its  harmonics. 
If.  h>r  instance,  a  note  is  struck  and  held  down  on  a  piano,  a  little 
practice  enables  us  to  hear  both  the  octave  and  the  twelfth  with  the 

fundamental,  especially  if  we 
have  previously  directed  our 
attention  to  these  tones  by 
sounding  them.  But  the  har- 
monics are  most  readily  heard 
if  we  fortify  the  ear  bv  an  air 
cavinr  with  a  natural  period 
equal  to  that  of  the  harmonic 
to  be  sought.  The  form  used 
by  Helmholtz  is  a  glove  of  thin 
brass  (fig.  34)  with  a  large  hole 
at  one  end  of  a  diameter,  at 
the  other  end  xA  which  the 
brass  b  drawn  out  into  a  short, 
narrow  tube  that  can  be  put 
close  to  the  ear.  But  a  card- 
board tube  dosed  at  one  end,  with  the  open  end  near  the  ear,  will 
often  suffice,  and  it  may  be  tuned  by  more  or  less  covering  up 
the  open  end.  If  the  harmonic  corresponding  to  the  resonator  is 
present  its  tone  swells  out  loudly. 

This  resonance  is  a  particular  example  of  the  general  principle 
that  a  vibrating  system  will  be  set  in  vibration  by  anyr  periodic 
p^g^gM  yu  force  applied  to  it,  and  ultimately  in  the  period  of  the 
r|^^r^  ^^  force,  its  own  natural  vibrations  gradually  dying  down. 
ffMiinsiifs  Vibrations  thus  excited  are  termed  forced  vtbrationSt 
and  their  amplitude  is  greater  the  more  neariy  the 
period^  of  the  applied  force  approaches  that  of  the  system  when 
vibrating  freely.  The  mathematical  investigation  of  forced  vibra- 
tions (Rayleigh,50«»uf,  L  §  46)  shows  that,  if  there  were  nodisstpation 
of  energy,  the  vibration  would  increase  indefinitely  when  the  periods 
coincided.  But  there  is  always  leakage  of  energy  either  tnrough 
friction  or  through  wave-emission,  so  that  the  vibratbn  oiuy 
increases  up  to  the  point  at  which  the  leakage  of  eneigy  balances 
the  energy  put  in  by  the  applied  force.  Further,  the  greater  the 
dissipation  of  energy  the  less  is  the  prominence  of  the  amplitude  of 
vibration  for  exact  coincidence  over  the  amplitude  when  the  periods 
are  not  quite  the  same,  though  it  is  still  the  greatest  for  coincidence. 
The  principle  of  forced  vibration  may  be  illustrated  by  a  simple 
case.  Suppose  that  a  mass  M  is  controlled  by  lome  sort  of  spring, 
so  that  moving  freely  it  executes  harmonic  vibrations  ^ven  by 
Mx»  —MX,  where  t»x  is  the  restoring  force  to  the  centre  of  vibration. 
Putting  M/M">fi'  the  ec^uation  becomes  £+a'x""0,  whence 
3C""A  sin  tUt  and  the  period  is  av/a. 

Now  suppose  that  m  addition  to  the  internal  force  represented  by 
— iix,  an  external  harmonic  force  of  period  ar/p  is  applied.  Repre- 
senting it  by  —  P  sin  pt,  the  equation  of  motion  is  now 


Fig.  24. — ^Heimholu  Resonator. 


X+»»«x-f^sinpr-a 


C22) 


Vet  us  assume  that  the  bodjr  makes  vibtations  in  the  new  period 
2«-p,  and  let  us  put  X"B  sin  j^;  substituting  in  (aa)  we  have 
-p*B-f  n*B+P/M  -o,  whenqe 


(23) 


-w  •?=;?" 

and  the  "  forced  "  oiciIlatk>n  due  to~P  sin  ^  is 

•  _P      «in»l 

If  p>  n  the  motion  agrees  in  phase  with  that  ah'ich  the  applied  force 
alone  would   produce,  obtained   by  putting'  a>"0.    If  p<ii  the 

E bases  are  opposite.    If  p  "a  the  amplitude  becomes  infinite.    Thn 
1  the  case  of  "  resonance."    The  amplitude  does  not,  of  course, 
beoomeinfinite  in  practice.   There  is  always  loss  of  energy  by  dissi- 


pation in  the  vibrating  machinery  and  by  radistion  into  the  mediam, 
and  the  amplitude  only  increases  until  this  Ion  is  balanced  by  the 
gain  from  the  work  done  by  the  applied  force. 

According  to  Helmholtz,  the  ear  probably  contains  within  it  a 
series  of  resonatore,  with  small  intervab  between  the  periods  of  the 
successive  memben,  while  the  series  extends  over  uie  rhm^m 
whole  range  of  audible  pitch.  We  need  not  here  enter  '"■>" 
into  the  question  of  the  structure  constituting  these 
resonators.  Each  of  them  b  suppoeed  to  have  its  own 
natural  frequency,  and  to  be  set  into  vibratk>n  when  the  e 
a  train  of  waves  of  that  frequency.  The  vibration  in  aoaie  wsy 
arouses  the  sensation  of  the  corresponding  tone.  But  the  same 
resonator  will  be  appreciably  thou|^  less  affected  by  waves  of 
frequency  differing  slightly  from  iu  own.  Thus  Helmholu  from 
certain  observations  (5mm^,  u.  {  388)  thought  that  if  the 
intensity  of  response  by  a  given  resonator  in  the  ear  to  its  own  tone 
b  taken  as  I,  then  its  response  to  an  equally  loud  tone  a  semitoce 
different  may  be  taken  as  about  ^.  According  to  thb  theory,  then, 
when  a  pure  tone  b  received  the  auditwy  apparatus  oorreqxmdini 
to  that  tone  is  most  excited,  but  the  apparatus  on  each  side  01 
it  b  also  excited,  though  by  a  rapidly  diminishing  amount,  as  the 
interval  increases.  If  the  sensations  correspondina  io  these  neigh- 
bouring dements  are  thus  aroused,  we  have  no  sucn  perception  ai  a 
pure  tone,  and  what  we  regard  as  a  pure  tone  is  the  mean  of  a  group 
of  sensations.  Thesensitivenessof  the  ear  in  judging  of  a  given  tone 
must  then  correspond  to  the  accuracy  with  wnich  it  can  }Mge  of  the 


Iftasurementt  0/  Intensiiy  of  Sound  or  Loudness.— Vxaom 
devices  have  been  successfully  employed  for  making  sounds 
of  determinate  loudness  in  order  to  test  the  hearing  of  paitiaDy 
deaf  people.  But  the  converse,  the  measurement  of  the  knidness 
of  a  sound  not  produced  at  our  will,  b  by  no  means  so  easy. 
If  we  compare  the  problem  with  that  of  measuring  the  iUumfna- 
tion  due  to  a  source  of  light,  we  see  at  once  how  different  it  is. 
In  sound  sensation  we  have  nothing  corre^wnding  to  white 
light.  A  noise  such  as  the  roar  due  to  traffic  in  a  town  o»y 
correspond  physically  in  that  it  could  probaUy  be  resolved  into 
a  nearly  contLiuous  series  of  wave-lengths,  but  psychicsDy  it 
b  of  no  interest.  We  do  not  use  such  noise,  but  rather  seek  to 
avoid  it.  We  certainly  do  not  wish  to  measure  its  k>udncss, 
and  even  if  we  did  it  might  be  difficult  to  fix  on  any  unit  of 
nobiness.  Probably  we  should  be  driven  to  a  purdy  phyacal 
unit,  the  stream  of  energy  proceeding  in  any  direction,  and  if 
the  noise  were  great  enough  we  mi^t  measure  it  possibly  by 
the  pressure  against  a  surface. 

The  intensity  of  the  stream  of  energy  passing  per  second 
through  a  square  centimetre  when  a  given  pure  tone  b  sounded 
b  more  definite  and  can  be  measured.  There  are  two  practical 
methods.  In  the  one,  the  energy  of  vibration  of  the  source 
b  measured,  and  the  rate  at  which  that  energy  decreases  is 
observed.  The  amount  radiated  out  in  the  form  of  sound  waves 
b  deduced,  and  hence  the  energy  of  the  stream  at  any  distance 
b  known.  In  the  other,  the  waves  produce  a  measurable  effect 
on  a  vibrating  system  of  the  same  frequency,  and  the  amplitude 
in  the  waves  can  be  deduced. 

The  firrt  may  be  illustrated  by  Lord  Rayletgh's  experiments  to 
determine  the  amplitude  of  \'ibration  in  waves  only  just  audible 
{Sound,  ii.  §  384).  He  used  two  kinds  of  experiment,  _.  , 
but  it  will  be  sufficient  here  to  indicate  the  second.  A  **T!rv 
fork  of  freouency  256  was  used  as  the  source.  The  energy  \T*^^^ 
of  this  forK  with  a  given  amplitude  of  vibration  could  y^^^f 
be  calculated  from  its  dimensions  and  elasticity,  and 
the  amplitude  was  observed  by  measuring  with  a  microscope 
the  line  into  which  the  image  of  a  starch  grain  on  the  prong  was 
drawn  by  the  vibration.  The  rate  of  loss  of  energy  was  calcubted 
from  the  rate  of  dying  down  of  the  vibration.  This  rate  of  Ice  for 
each  amplitude  was  determined  (l)  when  the  fork  was  vibrating 
alone,  and  (2)  when  a  resonator  was  placed  with  its  mouth  under 
the  free  ends  of  the  fork.  The  difference  in  kMs  in  the  two  casd 
measured  the  enerpr  given  up  to  and  sent  out  by  the  resonator  as 
sound.  The  amplitude  of  the  fork  was  observed  when  the  sound 
just  ceased  to  be  audible  at  27*4  metres  away,  and  the  rate  o'^f'ty 
emission  from  the  resonator  was  calcubted  to  be  42*1  eigs  /  second. 
Assuming  thb  energy  to  be  propagated  in  hemispherical  waves,  it 
is  easy  to  find  the  Quantity  per  second  going  through  I  sq.  cm.  at 
the  distance  of  the  listener,  and  thence  from  the  energy  in  a  wave, 
found  above,  to  determine  the  amplitude.  The  result  was  as 
amplitude  of  1*27 XicT*  cm.  Other  forks  gave  results  not  very 
different. 

In  a  bter  series  of  experiments  Lord  Rayldgh  (PkU.  Mat.,  i907' 
14*  P-  596)  found  that  the  least  energy  stream  required  to  csare 
sensation  did  not  vary  greatly  between  frequencies  of  512  and  256. 
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but  that  the  stream  required  incmiod  rapidly  as  the  frequency  was 
reduced  below  256. 

The  second  method  may  be  illustrated  by  the  emeriments  of 
H.  >^Mm  {Wied.  Aim.,  1889,  xxxvi.  834)-  He  used  a  spherical  Helm- 
holts  resonator  resounding  to  the  tone  to  be  measured.  The  orifice 
which  is  usually  placed  to  the  ear  was  enlarged  and  closed  by  a 
corrugated  plate  hke  that  of  an  aneroid  barometer,  and  the  motion 
of  this  plate  was  indicated  by  means  of  a  mirror  whtch  had  one  edge 
fixed,  while  the  other  was  attached  to  a  style  fixed  to  the  centre  of 
the  plate.  When  the  plate  vibrated  the  muror  was  vibrated  about 
the  fixed  edge,  and  the  image  of  a  reflected  slit  was  broadened  out 
into  a  band,  the  broadening  giving  the  amplitude  of  vibration  of  the 
plate.  From  subeidiarv  experiments  (for  which  the  Original  memoir 
must  be  coosulted)  the  pressure  variations  within  tEe  resonator 
could  be  calculated  from  the  movements  of  the  plate.  The  open 
orifice  of  the  resonator,  was  then  exposed  to  the  waves  from  a 
aooroe  of  its  own  frequency.  Helmholtx's  theoiy  of  the  resonator 
(Rayleigh,  Sotmdt  il  |  311)  gives  the  pressure  variations  in  the 
incident  waves  in  teons  of  those  in  the  resonator,  and  so  the  pressure 
variation  and  the  amplitude  of  vibration  in  the  waves  to  be  measured 
were  determined. 

For  minimum  audible  sounds  Wicn  found  a  somewhat  smaller 
value  of  the  amplitude  than  Raylcish.  It  is  remarkable  that,  as 
Lord  Rayleigh  says,  "  the  streams  m  eneigy  required  to  influence 
the  eye  and  the  car  are  of  the  same  (Hxler  of  magnitude."  Wien 
also  used  the  apparatus  to  find  the  decrease  of  intensity  with  increase 
of  distance,  and  found  that  it  was  somewhat  more  rapid  than  the 
inverse  square  law  would  give. 

In  a  later  series  of  experiments  (SScsmes  Abst,  vi  301)  Wien  used 
a  telephone  plate,  of  which  the  amplitude  could  be  determined  from 
the  value  of  the  exciting  current,  and  he  found  that,  the  smallest 
amplitude  audible  was  6-3  Xxo-**  cm. 

W.  Zemov  (i4iiii.  d.  Physik,  1906,  at,  p.  131)  comporsd  the  faidica- 
tkms  of  Wien's  resonator  manometer  with  those  of  V.  Altberg's 
sound  pressure  apparatus  and  found  very  satisfactory  agieement. 

Statumary  Wavts. — ^As  a  preliminary  to  the  investnation  of  the 
modes  of  vibration  of  certain  sources  m  sound  we  shallconrider  the 
formation  of  **  stationary  waves."  These  are  not  really  waves  in 
the  ordinary  sense,  but  the  disturbance  arising  from  the  passage 
through  the  medium  in  oi>posite  directions  01  two  equal  trains. 
The  medium  is  divided  up  into  sections  between  fixed  points,  ami 
these  sections  vibrate^  We  can  form  stationary  waves  with  ease 
by  &diw  one  end  of  a  rope — say  20  ft.  long — and  holding  the  other 
end  in  the  hand.  When  the  hand  is  moved  to  and  fro  transtersdy 
waves  are  sent  along  the  rope  and  reflected  at  the  fixed  end.  The 
direct  and  reflected  systems  are  practically  equal,  and  by  suitably 
timing  the  vibrations  of  the  hand  for  each  case  the  rope  may  be 
msde  to  vibrate  as  a  whole,  as  two  halves,  as  three-thirds  and  so  on. 
When  it  vibrates  in  several  sections,  each  section  moves  in  the 
opposite  way  to  its  oeighbourk 

Let  us  suppose  that  two  trains  of  nne  waves  of  length  X  and 
amplitude  a  are  travelling  in  opporite  directions  with  velocity  U. 
We  may  represent  the  displacement  due  to  one  of  the  trains  bjr 
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ji""arin  -j^Cx— UO. 

where  x  b  measured  as  in  equation  (16)  from  an  ascending  node  as 
A  in  fig.  31.  If  we  measure  t  from  an  instant  at  which  the  two  trains 
exactly  coincide,  then  as  U  for  the  other  train  has  the  opposite  sign, 
its  displacement  is  represented  by 

yt^Q  sin  x(*+UO.  (as) 

The  sum  of  the  disturbance  is  obtained  by  adding  (14)  and  Us) 

>->k+yi-2a  cos  y U<  sin  y*.  («6) 

At  any  given  instant  I  this  is  a  nne  curve  of  amplitude  ta  cos  (2r/X)U/, 
and  01  wave-length  X,  and  with  nodes  at  X"*o,  |X,  X, . . .  , 
that  is,  there  is  no  displacement  at  these  nodes  whatever  the  value 
of  I,  and  between  them  the  dispbccment  is  always  a  sine  curve, 
but  of  amplitude  vailing  between  +20  and  —20.  The  ordinate 
of  the  curve  changes  si^n  as  we  pass  through  a  node,  so  that  succe»- 
Bve  sections  are  moving  always  in  opposite  directions  and  have 
opposite  displacements.  Each  section  then  vibrates,  and  its 
am|^ttude  goes  through  all  its  values  in  time  given  by  2tUT/X""2t, 
or  T  ■-  X/U,  and  the  Trequency  is  U/X.  We  may  represent  such  a 
train  ot  "  stationary  waves  "  oy  fig.  25,  where  the  curves  give  the 


Fig.  25. 

two  extreme  amplitudes.    The  points  A.  B,  C,  D  are  termed 
**  nodes,"  and  the  poinu  half-way  between  them  "  loops." 

The  general  character  of  these  results  may  be  obtained  by  a 
giiphic  construction.  Let  fig.  26  (i)  represent  a  wave-length  of 
each  train  when  they  are  coincident.  It  is  sufficient  to  take  a  single 
wave-length.  The  dotted  curve  represents  the  superpoaitton. 
which  amply  doubles  each  ordinate.  Divide  the  wave-length  into. 


say,  eight  equal  parts  as  marked.  Then  move  one  train  marked 
(I)  iX  to  the  right,  and  the  other  train  (II)  iX  to  the  left,  intro- 
ducing new  parts  of  each  train  at  one  end,  and  sending  out  old  parts 
at  the  other.  Then  we  get  fig.  26  (2),  the  dotted  curve  representing 
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Fic.  26. 

the  resultant  with  amplitude  1/V2  that  of  (1).  Another  movement 
of  iX  in  each  direction  gives  (3)  with  resultant  a  straight  line,  and 
so  on  for  (4)  and  (5).  In  (5)  the  displacement  is  evidently  equal  and 
opposite  to  that  in  (i).  Further  displacement  will  give  the  figures 
(4).  (3).  (3),  (i)  again,  but  with  (I)  and  (II)  interchanged.  When  we 
get  back  to  (1)  each  train  has  been  displaced  through  X  and  the 
period  is  X/U.  Further,  the  original  nodes  are  always  at  rest,  and 
the  intervening  sections  vibrate  to  and  fro. 

The  vibrations  of  certain  sources  of  sound  may  be  represented, 
at  least  as  a  first  approximation,  as  consisting  of  stationary  waves, 
and  from  a  conridCTation  of  the  rate  of  propagation  of  waves  alonji^ 
these  sources  we  caa  deduce  their  frequency  when  we  know  their 
length. 

Sources  of  Sound. 

EUmentary  Theory  of  Pipes.— Tht  longitudinal  vibration  of 
air  in  cylindrical  pipes  is  made  use  of  in  various  wind  instruments. 
We  shall  deduce  the  modes  of  vibration  of  the  air  column  in  a 
cylindrical  pipe  from  the  consideration  that  the  air  in  motion 
within  the  ptpt  forms  some  part  of  a  system  of  stationary  waves, 
one  train  being  formed  by  the  exdter  of  the  disturbance,  and  the 
other  being  formed  by  tite  reflection  of  the  train  at  the  end  of 
the  pipe. 

In  order  to  justify  the  use  of  stationary  waves  we  must  show 
that  two  such  trains  can  move  in  opposite  directions  over  the 
same  ground  without  modifying  each  other  so  long  as  the  dis- 
placement in  either  is  smaO.  For  this  it  is  necessary  that  the 
total  force  on  an  element  due  to  the  sum  of  the  displacements 
should  be  equal  to  the  sum  of  the  forces  due  to  the  two  displace- 
ments considered  separately.  The  medium  then  acts  for  the 
second  train  just  as  if  it  were  undisturbed  by  the  first.  It  is 
sufficient  then  to  show  that  the  excess  of  pressure  at  any  point 
is  the  sum  of  the  excesses  due  to  either  train  separately. 

If  M  is  the  total  pressure  excess,  and  if  y  is  the  total  displacement 
at  X,  then  m "-Exchange  of  volume -i-original  volume-— EJy/ix. 
If  y^  and  yt  are  the  two  separate  displacements  and  if  yyi+yt, 
then  M-—  E  {dyifdx  +  dy»/dx)''tn  -f  «i.  This  proves  the  pro- 
position. It  b  a  case  of  the  principle  of  superposition  of  small 
aisturbanceSi 


but  there  are  maximum  volume  and  pressure  changes.  Consider, 
for  instance,  the  point  B.  When  the  displacement  is  representea 
by  AHBKC  the  particles  on  each  aide  of  B  are  displaced  towards  it 
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a  compresuon,  aad  since  the  slope  is  steepest  there,  or 
_  Jix  a  ixiaximuni,  the  compression  is  also  a  maximum  there. 
When  the  displacement  is  represented  by  AH'BK'C  the  particles 
on  each  side  of  B  are  displaced  from  it,  givmg  an  extension,  and  since, 
the  slope  is  again  the  steepest,  the  extension  is  a  maximum. 


Fig.  27. 

At  the  loops,  for  instance  at  H,  the  displacement  is  a  maximunL 
The  tangent  to  the  displacement  curve  is  always  parallel  to  the  axis, 
that  isi  for  a  small  oistance  the  successive  particles  are  always 
equally  displaced,  and  therefore  always  occupy  the  same  volume. 
This  means  that  at  the  loops  while  the  motion  is  greatest  there  are 
no  pressure  changes. 

We  have  now  to  select  such  portion  of  this  system  as  will  suit  the 
conditions  imposed  by  any  actual  pipe.  There  are  three  distinct 
types,  which  we  will  consider  in  succession. 

uPipe  Closed  at  One  End,  Open  at  the  Otker.—M  the  dosed  end 
there  is  no  motion,  for  the  pressure  always  constrains  the  aur  to 
remain  in  contact  with  the  end.  The  closed  end  is  therefore  a  node. 
At  the  open  end.  as  a  first  approximation  to  be  corrected  later,  there 
are  no  pressure  changes,  for  any  tendency  to  excess  can  be  relieved  by 
immedjate  expansion  into  the  outer  air,  and  any  tendency  to  defect 
can  be  filled  up  by  an  inrush  from  the  outer  atr.  The  open  end  is 
therefore  a  Igop.  It  is  to  be  noted  that  the  exdter  of  the  vibrations 
b  in  general  at  the  open  end.  and  that  the  two  trains  forming  the 
stationary  system  consist  of  the  direct  waves  from  the  exciter 
travelling  into  the  tube,  and  the  waves  reflected  back  from  the 
closed  end. 

In  fig.  27  we  may  have  the  length  AH  occupying  the  tube.  In 
this  case  AHxiXi"/,  the  length  of  the  tube,  and  the  freouency 
iH-'U/Xt»lJ/4/.  But  we  may  also  have  a  shorter  wave*1enffth 
Xt  such  that  tne  length  AK  occupies  the  tube.  In  this  case  AiC- 
\>m»l,  and  the  frequency  nt-U/X«-3U/4/.  With  a  still  shorter 
wave-length  Xi  we  may  have  the  length  AL  occupying  the  tube  and 
AL>INa<"if  and  the  frequency  iia-U/Xi«>sU/4i,  and  so  on.  as 
we  take  succeeding  loops  for  the  open  end. 

In  fig.  a8  are  represented  the  sUtionary  wave  systems  of  the  first, 
four  modes,  and  any  of  the  succeeding  ones  are  easily  drawn. 
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Fig.  28. 

The  reader  will  be  able  to  make  out  the  simultaneous  motions  and 
pressures  at  various  points.  It  is  obvious  that  the  nodes  are  alter- 
nately in  compression  and  extension,  or  vice  versa,  and  that  for  {k 
on  each  ride  oTa  node  the  motion  is  other  to  it  on  both  rides  or  from 
it  on  both  rides.  ,  ,,       . 

The  first  mode  of  vibration  gives  the  "  fundamental  tone,  and 
the  succeeding  modes  are  termed  "  overtones."  The  whole  series 
forms  the  series  of  odd  harmonics.  A  "  stopped  pipe  "  in  an  organ 
is  a  pipe  of  this  type,  and  both  the  fundamental  and  the  overtones 
may  occur  rimultaneouriy  when  it  is  blown. 

We  may  illustrate  the  succesrive  modes  of  vibration  by  usins  as 
pipe  a  tall  cylindrical  jar.  and  as  exciter  a  vibratins  tuning-fork 
held  over  the  mouth.  The  length  of  the  pipe  may  De  varied  by 
pouring  in  water,  and  this  is  done  until  wc  get  maximum  resonance 
of  the  pipe  to  the  fork.  Thus  if  a  fork  U/i  -256  is  used,  the  length 
of  pipe  for  the  fundamental  at  o*  C.  is  about  33.000/4X256  -sa  cms. 
If  a  fork  Sol4>768  is  used  the  pipe  resounds  to  it  according  to  the 
mode  of  the  first  overtone.  If  the  temperature  is  fi  the  length  for 
given  frequency  must  be  increased  by  the  factor  i  -|-o-ooi84l. 

Correclum  to  Length  at  Ike  Open  £iuf.— The  approximate  theory  of 
pipes  due  to  Bernoulli  assumes  a  loop  at  the  open  end,  but  the 


condition  for  a  loop  at  the.  open  end,  that  of  no  pressure  variation, 
cannot  be  exactly  fulfilled.  This  would  rcauire  tnat  the  air  outmle 
should  have  no  mass  in  order  that  it  should  at  once  move  out  and 
relieve  the  air  at  the  end  of  the  pipe  from  any  excess  of  pressure, 
or  at  once  move  in  and  fill  up  any  defect.  There  are  variations, 
therefore,  at  the  open  end,  ana  these  arc  such  that  the  k)op  majr  be 
regarded  as  rituated  a  short  distance  outride  the  end  of  the  pipe. 
It  nuy  be  noted  that  in  practice  there  is  another  reaaoo  for  prcswie 
variation  at  the  end  01  the  (npe.  The  stationary  wave  method 
regards  the  vibration  in  the  pipe  as  due  to  a  scries  of  waves  tFavellinf 
to  the  end  and  being  there  reflected  back  down  the  pipe.  But  the 
reflection  is  not  complete,  for  some  of  the  cnexgy  comes  out  as 
waves;  hence  the  direct  and  reflected  trains  are  quite  equal,  and 
cannot  neutralixe  each  other  at  the  loop. 

The  porition  of  the  loop  has  not  yet  been  calculated  for  an  ordinary 
open  pipe,  but  Lord  Rayleigh  has  shown  (Sound,  iL  {  307)  that  for 
a  cylinorical  tube  of  radius  R,  provided  with  a  flat  extended  flange, 
the  loop  may  be  regarded  as  about  0-82  R,  in  advance  of  the  cod. 
That  is.  the  length  of  the  pipe  must  be  increased  by  0-82  R  before 
applying  Bernoulli's  theory.    This  b  termed  the  "  cad  correction." 


Fig.  29. 

Uring  this  result  Rayleigh  found  the  correction  for  an  unflanged 
o^n  end  by  sounding  two  pipes  neariy  in  unison,  each  provided 
with  a  flange,  and  counting  the  beats.  Then  the  flange  was  renoved 
from  one  and  the  beats  were  again  counted.  The  cnanee  in  virtual 
length  by  removal  of  the  flans;e  was  thus  found,  and  the  0()en  end 
correction  for  the  unflan^cd  ppe  was  0*6  R.  This  correction  has 
also  been  found  by  David  James  Blaikley  by  direct  experiment 
{Phil.  Mag.,  1870,  7,  p.  339).  He  used  a  tube  of  variable  kogth 
and  determined  the  Icngtii  resounding  to  a  given  fork,  (i)  when  the 
closed  end  was  the  first  node,  (a)  when  it  was  the  second  node.  If 
these  lengths  are  It  and  k,  then  ^— /i«|X  and  |(^-/i)-A  is  the 
correction  for  the  open  end.    The  mean  waXut  found  was  o>576  R 

a.  Pipe  Open  at  Both  Ends.— Each  end  is  a  loop.  We  must  there* 
fore  select  a  length  of  fis.  27  between  two  loops.  The  fundamental 
mode  is  that  in  which  H  and  K  represent  the  ends  of  the  pipe.  lo 
this  case  HK-|Xi->/,  and  the  frequency  b  iii"UAi"U/2'- 
There  is  a  node  in  the  middle.  In  the  next  mode  H  and  L  represent 
the  ends  and  HL-Xa-/  and  f»i-U/X9>2U/2/.  In  the  third  mode 
HM  "iXi"/  and  «i«U/Xi-iU/2/,  and  so  on. 

In  fig.  29  are  represented  tne  stationary  wave  systems  of  the 
first  four  modes.  The  whole  scries  of  fundamental  and  overtones 
gives  the  complete  set  of  harmonics  of  fre<]uencies  proportional  to 
i>  2,  3,  4, . . . ,  and  wave-lengths  proportional  to  i,  |,  |.  }.  .j-  • 

A  metal  or  brass  tube  will  serve  as  such  a  pipe,  and  may  he  excited 
by  a  suitable  tuning-fork  held  at  one  end.  To  obuin  the  virtual 
length  we  must  add  the  correction  for  each  open  end.  probably 
about  1*2  radius.  If  the  frequency  b  256  the  corrected  Icmth  for 
the  fundamental  b  about  (33,000/2X256)  (1 +-00184/)  at  f.  The 
pipe  will  also  resound  to  forks  cX  frequencies  512,  768,  1024  and 
soon. 

An  open  *'  flue  *'  organ  pipe  b  of  thb  type.  The  wind  radung 
through  the  dit  S  (fig.  30)  maintains  the  vibration  in  a  way  to  be 
discussed  later,  and  the  opening  O  makes  the  lower  end  a  loop.  , 

The  modes  of  vibration  in  an  open  organ  pipe  may  be  exmbitcd 
by  means  of  Koenig's  manometric  names  iPhtl.  Ma^.,  167^.  vol.  45). 
Tne  pipe  is  provided  with  manometric  flames  at  its  miodle  P<»^ 
and  at  one-quarter  and  three-quarters  of  its  length.  When  the 
pipe  is  blown  softly  the  fundamental  is  very  predominant,  and 
there  is  a  node  at  the  middle  point.   The  fuiM  there  b  much 
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which  prevented  a  tliiDugh  draughl,  yet  permitlB]  the  vibtaiiona. 
aa  it  waa  at  a  node-  The  vapour  line,  thenfonr  merely  vibrated  to 
and  Ieo  when  the  »pe  waa  aounded.  The  eateot  of  vibration  at 
diHerent  parta  of  the  pipe  wai  Kudied  thrsaih  «  ^aaa  lidi  wall,  a 

, — I : L_i  i_.-—  y,^  to  jet  the  pontioo  ol  the  vapour  Iwe 

(  'ibralkm.    Marh  found  an  scunlon  al 

I  ipen  pipe  113  cm.  long.    Tbe  ainplitude 

I  yen  wai  of  the  lame  ordo-.     For  the 

1  Pi>c]  ^  Ciroilar  AcIiinL— Hdaihohi 
I  if  prDpantion  of  wund  10  [^pea.  takioE 

I  ><  tM  air.  (Rayleigh,  .Sniid,  il.  Vm^)' "i^ 

1  on  between  the  air  and  the  walla  of  the 

I  lib  obtained  the  value  lor  the  vdodty 

when  U  1>  the  velocity  lo  free  air,  R  i>  the  ndlui  of  the  [spe,  N  the 
freqiiency,  and  p  the  air  deniity.  C  il  a  coostant,  equal  to  the 
coeHiclent  of  viacoaity  ia  Helmholla'a  theory,  but  leaa  ample  in 
KinJihofi'i  theory,  txperimenti  on  thfl  velodly  la  pips  were 
carried  out  by  H ,  Schne^iell  W^a-  Ann.,  Itbf.  I]t,  p.  196)  and  bv 
T.  J.  Scebcck  [Poa^  Ann.,  1S70,  139,  p.  104J  which  accorded  with 
thii  rrault  aa  far  aa  R  ia  concerned,  but  tbe  diminulioo  o[  velocity 
waa  found  to  be  mote  nearly  proportional  ID  N~*.  Kundt  alao 
CRayleigh, 


^.  1.  r>«0),   iTe  .^  hi 


BiauKlary  Tkary  of  Iki  Transteru  Viira&m  at 
Uusiioi  Slrinfi. 
We  aball  fint  [nveitigate  the  velDdty  with  which  a  dittuibaiicc 
Invdi  aloDg  a  atiing  of  maia  in  ps  unit  length  wben  it  11 
atielchcd  with  a  conatant  teniioD  T,  Che  aame  al  all  pointa. 
We  ihati  tiien  ahow  that  op  ctftain  limiiationa  two  trains  of 
diaturbance  may  be  auperpoaed  10  that  atationajy  wavea  may 
bo  formed,  ood  thence  we  ihaU  deduce  the  modes  of  vibiatkHi 


It  with  tbe  endf  AB  B> 


iaturbance  ODce  Bet  goina  travel  uooe  unchanaed  ^  form  from 
o  B  with  nlodly  D.    Then  move  A&  Irooi  r^  to  left  with 


nvinn  at  Q  ia  equal  to  the  momentum  perpendicular  to  AB  kavins 
the  region  at  P.  But,  Hnce  tbe  motioa  al  Q  la  along  AB,  tbeteia 
no  momentum  Iherv  petpendicgiar  to  AB,  So  alio  there  la  oa  the 
whole  none  in  that  lUrectioB  leaving  at  P.  Let  the  tanieiil  at  P 
make  angle  *  with  AB.   Tbe  velocity  o(  tbe  atring  at  P  parallel  tn 


,   .  __ , 'o^^  i^Ty^ 

Now  keep  AB  fixed,  and  tbe  diaturbaBce  tnvda  with  velocity  U. 
We  might  make  tUa  inveatintion  more  general  by  introducing  a 
force  Xia  b  the  inveatigatioo  lorair,  but  ithardly  appear*  necewry. 

Ltiea.  and  to  be  ■upcrpoeed. 


M  ihow  then  that  the  t 


Lit  bv  the 
.  called  OL 


the  aum  of  Che  lo 

In  Older  that  the  vtlodty  thall  remain  unchanged  the  ten»on  T 
muat  remain  the  lane,  Thi>  iiaplica  that  the  diaturbance  ia  to  amaU 
that  the  length  ia  not  appreciably  altered.    The  campanent  of  T 
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acting  parallel  to  the  asds  or  straight  itring  b  Tdxfds.  and  when  the 
disturbance  is  sufficiently  small  the  curve  of  displacement  is  so 
nearly  paralld  to  the  axis  that  dx/ds"  t,  and  this  component  is  T. 
The  component  of  T  perpendicular  to  the  axis  is  Tdylds^Tiyldx. 
Now  if  yi  SLod  yt  are  the  displacements  due  to  the  two  trains 
separately,  and  y^yi-\ryt,  the  two  separate  forces  are  Tdyifdx  and 
TdyJdXt  while  that  due  to  y  is  Tdy/dx.  But  since  yyi+yi, 
Tdy]dx''Tdyi/dx-{-Tdy»/dXj  or  the  condition  for  superposition 
hoMs  when  the  displacement  is  so  small  that  we  may  put  dxlds-i. 
Evidently  this  comes  to  neglecting  ^*.  Let  two  trains  of  equal 
waves  moving  in  opponte  directions  along  such  a  string  of  indefi- 
nite length  form  tn^  stationary  system  of  fig.  27.  Since  the 
nodes  are  always  at  rest  we  may  represent  the  vibration  of  a 

given  string  by  the  length  between 
any  two  node*.  The  fundamental 
mode  is  that  in  which  A  and  B 
represent  the  ends  of  the  string.  In 
this  case  AB*iXi«/  the  length,  and 
the  frequency  ih  -  UAi  ■  W^/  ■■ 
(l/30V(T/m).  The  middle  of  the 
string  is  a  loop.  In  the  next  mode 
A  and  C  represent  the  ends  and 
AC-X.-/  and  <i,-UAi-3U/2/- 
r2/2i)V(T/m).  In  the  third  mode 
A  and  D  represent  the  ends  and 
AD-fX,-/  and  n.-U/Xi-aW^- 
(t/20V(T/in)  and  so  on.  In  fig.  M 
tne  stationary  wave  systems  of  the 
first  four  modes  are  represented. 

The  complete  series  of  harmonica 
arepossible  modes. 
Tne   experimental    demonstration 
of  these  results  is  eamly  made  by  the  sonometer  or  monochord 
(fis*  35)>    A  string  is  fixed  at  C  on  the  top  of  a  hollow  box,  and 


Fig.  34. 


Flo.  35. 

passes  over  two  edges  AB,  which  serve  as  the  fijced  ends,  and  then 
over  a  puiky  P,  being  stretched  by  a  weight  W.  Between  A  and  B 
a  "  bridge  ''^  D,  •.«.  another  edge  slightiy  higher  than  A  or  B,  can 
be  inserted  in  any  position,  wnich  is  determined  by  a  graduated 
scale.  The  effective  length  of  the  strin^^  is  then  AD.  Keeping  the 
same  tension,  it  may  be  shown  that  nl  u  constant  by  finding  n  for 
various  lengths.  Keeping  AD  constant  and  varying  W  it  may  be 
shown  that  n  obVW.  Lastly,  by  using  different  stnngs,  it  may  be 
shown  that,  with  the  same  Tana  A  »  ae  V(i/m). 

The  various  modes  of  vibration  may  also  be  exhibited.  If  D  is 
remoATd  and  the  string  is  bowed  in  tne  middle,  the  fundamental  is 
brought  out.  If  it  is  touched  in  the  nuddle  with  a  feather,  the  edge 
of  a  card,  or  the  finger  nail,  and  bowed  a  quarter  of  the  way  along 
the  octave,  the  first  overtone  comes  out.  Each  of  the  first  few 
harmonics  may  be  easily  obtained  by  touching  the  string  at  the  first 
node  of  the  harmonic  required,  and  bowing  at  the  first  loop,  and  the 
presence  of  the  nodes  and  loops  may  be  verified  by  putting  lieht 
paper  ridos  of  shape  A  on  the  string  at  the  nodes  and  loops.  When 
the  harmonic  is  sounded  the  riders  at  the  loops  are  thrown  off,  while 
those  at  the  nodes  remain  seated. 

Not  only  may  the  fundamental  and  its  harmonics  be  obtained 
separately,  but  they  are  also  to  be  heard  simultaneously,  particulariy 
the  earlier  ones,  which  are  usually  more  prominent  than  those 
higher  in  the  series.  A  practised  ear  easily  (uscems  the  coexistence 
of  these  various  tones  when  a  pianoforte  or  violin  string  is  thrown 
into  vibration.  It  is  evident  that,  in  such  case,  the  string,  whQe 
vibrating  as  a  whole  between  its  fixed  extremities,  is  at  the  same  time 
executing  subsidiary  oscillations  about  its  middle  point,  its  points 


FIG.3& 
of -trisection,  Ac.,  as  shown  in  fig.  36,  for  the  fundamental  and  the 
first  harmonic  When  a  string  is  struck  or  bowed  at  a  point,  any 
hannonic  with  a  node  at  that  point  is  absent,  ^nce  the  quality 
of  the  note  sounded  depends  on  the  mixture  of  harmonics,  the  quality 
therefore  is  to  some  extent  dependent  on  the  point  of  excitation. 

A  highly  ingenious  and  instructive  method  for  illustrating  the 
laws  of  musical  strings  was  contrived  by  F.  E.  Melde.  It  consists 
in  attaching  to  the  loop  or  ventral  segment  of  a  vibrating  body,  e.^.  a 
tuning-fork  or  a  bell-gUn,  a  silk  or  cotton  thread,  the  other  extrenuty 
being  either  fixed  or  passing  over  a  pulley  and  supporting  weights 
by  whkh  the  thread  may  be  stretched  to  any  degree  required.  The 
vibratiooa  of  the  larger  maas  are  communicated  to  the  thread,  which 


by  proper  adjustment  of  its  length  and  tenaon  vibrates  in  milaoa 
and  divides  itself  into  one  or  more  loops  or  ventral  segments  easQy 
discernible  by  a  t^)ectator.  If  the  length  of  the  thread  be  kept 
invariable,  a  certain  tenstoh  will  give  but  one  ventral  segment;  the 
fundamental  note  of  the  thread  is  then  of  the  same  pitch  as  the  note 
of  the  body  to  which  it  is  attached.  By  reducing  the  tension  to  one 
quarter  of  its  previous  amount,  the  number  of  ventral  segments  wOl 
be  seen  to  be  increased  to  two,  indkating  that  the  first  haroMak  of 
the  thread  is  now  in  unison  with  the  solid,  and  consequendy  that  its 
fundamental  is  an  octave  lower  than  it  was  with  the  former  tension; 
thus  confirming  the  law  that  n  varies  as  VT.  In  like  manner, 
on  further  lowering  the  tension  to  one  ninth,  three  ventral  segments 
will  be  formed,  and  so  on. 

The  law  that,  caOeris  paribus^  n  varies  inversely  as  the  thickness 
may  be  tested  by  forming  a  string  of  four  lengths  of  the  single  thread 
used  before,  ana  consequentiy  of  double  the  thkkness  of  the  latter, 
when^  for  the  same  length  and  tension,  the  compound  thread  will 
exhibit  double  the  number  of  ventral  segments  presented  by  the 
single  thread. 

The  other  laws  admit  of  similar  illustration. 

Longitudinal  Vihratums  of  Wires  and  Rods. 

Subject  to  a  limitation  which  we  shall  examine  later,  the 

velocity  of  a  longitudinal  disturbance  along  a  wire  or  rod  depends 

only  on  the  material  of  the  rod,  and  not  upon  the  cross-sectioD. 

Since  the  forces  called  into  (day  by  an  extension  or  oominesaim 

of  the  material  are  proportional  to  the  cross^secUon,  it  foQows 

that  if  we  consider  any  case  and  then  another  case  in  whidi,  with 

the  same  longitudinal  disturbance,  the  cross-section  is  doubled, 

the  force  in  the  second  case  is  doubled  as  well  as  the  mass  to  be 

moved.    The  accderation  therefore  remains  the  same,  and  the 

velocity  is  unaltered.    We  shall  find  the  velocity  of  propagatkm, 

just  as  in  previous  cases,  from  the  consideration  of  transfer  of 

momentum. 

Suppose  that  a  disturbance  is  travelling  with  vdocity  U  unchanged 
in  form  along  a  rod  from  left  to  right.  Let  us  move  the  rod  from 
right  to  left,  so  that  the  undisturbed  parts  move  with  vdocity  U. 
Then  the  disturbance  remains  fixed  in  space    Let  A  be  a  pcuit  in 


the  disturbance,  and  B  a  point  in  the  undisturbed  part, 
material  between  A  and  B,  though  continually  changii^,  is  always 
in  the  same  condition,  and  therefore  the  momentum  within  AB  is 
constant.  Hence  the  amount  carried  out  at  A  is  equal  to  that 
carried  in  at  B. 

Now  momentum  is  transferred  in  two  ways,  via.  by  the  force 
acting  between  contiguous  portions  of  a  body  and  by  the  tracofer 
of  moving  matter.  At  B  there  is  only  the  latter  land,  and  since 
the  tranater  of  matter  is  ptOtU,  where  ab  is  the  undisturbed  density 
and  MD  is  the  undisturbed  cross-section,  since  its  velocity  is  U  tkie 
passage  of  momentum  per  second  is  pofioUo^.  At  A,  if  the  vekxity 
of  the  disturbance  relative  to  undisturbed  parts  of  the  rod  is  u  froa 
left  to  right,  the  velocity  relative  toAisU— «.  Ifpis  the  density 
at  A,  and  Q  the  cross-section,  then  the  momentum  carried  past  A. 
is  pd(U — «)'.  But  if  y  is  the  displacement  at  A,  dy/dx  is  the  extensioa 
at  A,  and  the  force  acting  is  a  pull  across  A  equaf  to  Y&t4y/dx,  where 
Y  is  Young's  modulus  01  elasticity.    Then  we  have 

Yaorfy/dx-|-pa(U-«)«  -pA.U«.  (»7) 

Now  ufV" -dy/dx,  (iS} 

for  the  particle  at  A  moves  over  dy  backwards,  while  the  disturbance 
moves  over  U.   Also  since  dx  has  been  stretched  to  dx+dy 

pQ(dx-^dy)'lHA4x 
or  pa(i-|-rfv/dr)-poa^  (?9) 

Substituting  from  (38)  in  (27) 

and  substituting  from  (29)  in  (30) 

whence  YOs-p^U", 

or  IP  -Y/p.  (3a) 

where  now  p  is  the  normal  density  of  the  rxxl..  The  velocity  with 
which  the  rod  must  travd  in  order  that  the  distorbanoe  may  be 
fixed  in  space  b  therefore  U>V(Y/p),  or,  if  the  roi)  is  ktpt  nxed, 
this  is  the  velocity  with  which  the  disturbance  travels. 

This  investigation  is  subject  to  the  limitation  that  the  diameter 
of  the  cross-section  must  be  small  compared  with  the  wave-feagth. 
When  the  rod  extends  or  contracts  longitudiiudly  it  contracts  or 
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—wijH*.   Iltbea 

>  ol  Ih  ords  ol  X, « !•  ol  tin  onlv  ol  >: 

•  ndiil  motBa  B  (^  tin  OBg  ORkr  u ' 


ID  *,  knowfl  u  1UitcK'«  ntl 
H  uB  BppDK  thai  ibe  csd  ii 


^(r-UO- 


img  ORkr  u  thu  of  Iba  laa^ladiiial 

^ entinliF  iMvat  tUi  out  of  accaunt, 

lulCr-   In  lict,  tlw  Uncei  m  tbn  no  knnr  pHilM 
Inn  an  ihgui  cf  the  onkr  ifi/di  ud  am  liDpIa 

. —  - —  _^  huiHr  be  token  to  npneat  Ibe 

SawA  L  I  157).    But  lupint  rft 


■*  nuy  aa  befon  fdnn  aaiiDbafy  wi 


fuiuUflKOtal  fnqiKT 


in  begbviouL 


For  an  iim  wire  Y/f  li  about  lo"/^  lo  that  («  a  fRqcKoey  it 

Utbe  wire  la  BxttcbtA  accou  a  room  and  iSTikKl  is  ibe  mid^  with 
a  damp  doth  the  fundamoiUl  h  ^Aly  obtained,  and  the  firu 
hannooic  can  be  brou^t  oat  by  atroklnt  il  at  a  quaittt  the  loigib 
f  mm  one  cod.  A  glaH  or  hraaa  rod  f  m  at  both  eada  may  be  held 
by  the  hand  in  the  middle  and  excited  tiy  atroking  one  end  ouCwanii 
«ith  a  damp  cioih.  if  it  ia  diunpcd  at  ooe-quarler  and  Ehree- 
AuartAa  of  the  length  fram  the  cnda,  and  ia  itToked  in  the  middle, 

Young'i  modulus  may  be  obtained  £or  the  matoia]  rt  a  njd  by 
clamping  it  in  the  middle  ud  obtalninff  tlie  (cTquency  of  the  lunda- 

The  value  tbua  obtained  it  feoenily  ippnciab^  Sieatcr  than 
that  obtained  ly  a  aatical  method  in  which  the  rod  !•  pulled  out  tiy 
an  applied  cention, 

Rodi  of  different  materlali  may  be  uaed  aa  KxiDden  In  a  Kundt'a 
dual  tube,  and  their  Younf**  moduli  may  becompejed,  dace: — 
length  of  rod 


Telodty  in  rod  -  velocity  in 


Ttninul  VOnUiaa^  Fail  ami  Wirt 
-^-^  -'  a  unional  diiturttance  aionf  a  ' 
Id  by  the  Iraorfef  r' 


In  th.  ui , 

A  and  B  rrmaini  cooa^nt,  thouf h  f rfah  matter  keep*  cominf  m  at 
B  and  an  tmial  quantity  leavea  at  A.  Hence  the  angular  momentum 
fjf  the  pan  Between  A  and  3  mnaina  conitant,  or  aa  much  enten  at 
B  aa  Hvea  at  A,  But  at  B  there  ia  no  toniofi,  and  no  tonioa  couple 
at  oat  part  of  the  wire  on  the  Dott  So  that  no  aitfular  momentum 
inten  at  B,  and  therefore  ob  the  whole  none  leavea  at  A.  The 
tranjfer  of  angular  momentum  Ihnnifh  A  la  of  two  IdiuiB — Grit,  that 
due  (o  the  paaaageof  rotatinc  mattcriand^iccondly,  that  duelo  the 
c«j^  with  which  natter  ta  the  right  of  A  acta  upon  matter  to  the 
left  of  A.  The  nuaa  •£  matter  aoAtt  through  A  per  ateond  ii 
#«i>UwhBeai>Iheiadiuac4lhewireaadf>i>iIadeniity.  Iffii 
the  angle  of  Ewiil,  (he  angular  velocity  ia  A/dL    The  radiua  of 

cosv^ed  per  «c«d  fnilwarda  ia  \rwa*\JdtliL  The  couple  due 
to  the  twist  of  a  wireoi  Irngth  f  through  ^  ia  C  -  |i»raV/'i  and  we 
may  put  ^/j— dV/dx-    Since  00  angular  momentum  goca  out  on  the 

Bnt  the  condition  oF  unchanged  form  requim  that  the  nailer 
■faaH  IwiA  through  (df/diMi  while  it  ia  tnvelliug  over  di,  i.i.  in 


t(  we  now  keep  (he  wire  at  real  the  dii 
velocity  U— V(a/p)p  and  i(  dependi  r, 


— .  . —  fundamentaJ  fieqi 

«;p  ia  erf  the  order  lo",  ■)  (ikal  the  in 
ia  about  3000.  When  a  can  wheel  ii 
hj(h  note,  probably  due  (o  lotaional  1 

th^  vibrmtioaa  whu  the  wire  ia  bow 


.  the  rifidity  and  dennty  of 
ition  from  atationary  wavea 
cyTjlfflVWii).  Fori™ 
ngreaied  it  producea  a  very 

3rd  wire  tbey  rotate  through 


TVaaiTM  ntntfaw^Sonir  JtsA^Wbenabarot 


Fcnble  cnaB>i«tiaB,  a  tn 

due  to  the  Kraio  ol  tba 

the  fdrcea  due  ""  — '-~ 

elementary  okanner.    .. 
&UKI;  vol  L  ch.  g.   We_ 
Tlie  caaea  iaiereadng  in 
free  at  both  eod^  and  (1)  : 


trufvermi  diMurljaDce^  calii  into  play 

which  ia  ordinarily  applied.  The 
ch  a  ba^  and  iti  modea  otvibiationt 
prapemea  of  the  matCfia]  and  the 

.     >ot  inviatiglte  the  vibntiona  in  an 

A  fuU  diacuadon  <riBbe  found  in  ttayldgh'a 

which  [ll  the  lar  ia 
'  end  and  free  at  tlie 


5>'.f"K 


ar  free  at  both  enda  the  fundameota]  mode  of  vibratitA  haa 
,  each  0-J24  oF  the  Irngth  from  (he  end-    The  neat  node  haa 

.1 ijj. J 1. 1.  g.,j,  {„„  [he  end.    The 

IT  frvm  each  end,  and  ao 

nf-^-f----  Such 

the  clamped  end  ia 

"  Tode  onh'.    Tlie 

■^    Such  ban  aiv  uved  in  muwcal 


When  one  end  ii  ciamprd 


D«!M.ando^7 


Ti 


le  nd  notto  the  £iit  ovenon^  the 

ue  lor  Uh  mO([  part  loteieMint 
la  Ehnicity  than  of  aound.   We  ihal 

nc  wy  Tme  but  ahall  docrib*  only  th* 

b(  !  ngiona  of  vibntfen  and  of  n^ 

d(  S6-1S17}.    Aa  uaially  amngad,  ■ 

th  t  the  ccjp  of  a  Era  upright  poat  at 

th. horlBHiaL    White  land  b  liihtly 

icattered  by  a  pepperbox  over  the  plate  The  plate  ia  tbm  bowed 
at  the  edge  and  la  thrown  into  vibratun  between  nodal  Koca  orcurwa 
and  the  aand  ia  thrown  from  the  moving  parte  or  ventnl  aegmcul* 
into  tbeie  linea,  rorminc  "  Chkdni'a  icioea."  The  devdoptHM  of 
ilteae  figurea  by  a  aldlfnl  bower  la  very  faadnadnf.  Aa  in  the  1 
of  a  muBcal  itring,  lO  here  we  find  that  the  pilch  ofi' 
plfltB  the  gi^ler  the  number  of 


iahiriier 


^°t)w" 


5 


r\ 


m 


te  c'  the  panicular  plate  uied ;  ^.  3S.  1 


krweat  poiaibte. , , ,  _,.  ^.  .. 

.iWtt  higher;  1^  19,  3,  to  the  iflUt  or  octave  of  the  lli^  the  nu 
id  vibralian  In  the  sme  limt  being  ai  1  to  3  to  5- 

If  the  plate  be  email,  it  i)  auScient,  in  oider  to  bring  out  the 
aimfder  aand-Gguna,  to  hold  the  plate  firmly  between  two  hnjen 
of  the  lame  hand  placed  at  any  point  wbne  at  kan  two  nodal 
linta  meet,  forinstluice  th*c(nti*m(l}*nd(3).and  todnwavioiin 
bow  downwaid*  acnaa  the  edge  near  the  middle  of  a  ventnl  nrncnt. 


ly  be  (udy  produced. 

I  circular  plate  may  be  iri 

■urface  by  dianwtni  Cnei  J 


of  a  body  adioin 
Dppoaitely  to  cac 

with  diameuai  li. 


n  «g!  39)' 


mmbrr  being 


SOUND  [BELLS  AND  OTHER  SOURCES 

•0  llut.uy  devUtion  Imn  the  nnifbt  rath-oiit  ttodt  to  iKnui 
u  Ibe  jM  mavn  gp.  I(  tha  the  )«  it  juN  on  the  paiu  it  imi- 
bility,  and  ii  nibjcctcd  u  iu  buc  to  nlKrutiona  o<  matisB.  tW 
■□uoatiH  Lmpmaed  on  Ibc  jet  become  Uiver  aad  Uncr  u 
out,  and  Ihe  Baine  i»  M  it  '-•-•-•  — T — u      « ■■— 


imbnn  Mntcbol  .  _. 

_  .^ , . , _  vidnitr  of  ■  Kiffidcvitl/' 

poiRrfuI  vibrating  body,  will,  ihrotiab  the  meiUuin  of  the  hTj  tc 
Iiadf  made  to  vibnte  in  uniaon,  andt^by  unng  Hnd.^u  in  pnviDua 
iiulBiKH,  Ihe  TwdaL  line*  will  be  depicted  to  the  eye,  and  nen  to 

!_  , . J  ___=.i T.L  .V :,„  g,  ^,  pi,„  —J 


iiatu«  •Dund.    The  in 


id  on  the  ivne  principl 
of  the  cctenuu  air  wl 


that  there  ii  a  lancmtiaJ  motion  u.vell  u  a  motion  m 
Ordinarily  when  a  bdl  il  atnjck  Che  impulv  pritrifrily 
:  Tsdial  motion,  and  the  tajuealia!  motion  foUovi  aa  « 
'  er-glaii  (an  [avened  bcllj,  ia  cadled 
_!_ 1 — ^—  the  tingential  motion 


e  radial  follow*  it'    Some  di 


by  paiiinv  the  hnccr  rour 
li  primarily  exciied  and 

Singint  Flamu.—A  "  jet  tube."  ij.  a  tube  a  Few  inchet  long  with 
A -fine  ouile  at  the  top,  it  mounted  at  in  Gb-  40,  ao  ai  to  riae  out 
—  of  a  veaad  ta  wbich  coal-flaa.  or,  better,  hydro- 

Hen,  ft  Buppliad.  The  aupply  la  retultted  n 
uat  when  the  gaa  it  Lighted  Che  flame  it  half 

wSat  mine  than  twice  the  l«tlh  of  the  jet  lube, 
it  then  lowered  over  the  flame,  at  in  Ihe  Siuk. 
When  the  flame  it  at  a  certain  dlHance  (richin 

aouoding  lube  jpyr*  out  ita  fundamenlal  note 
continucquly'  The  flame  anprart  la  lengthen, 
but  if  Ihe  reflection  it  viewed  in  ■  vertical 
miirDr  revolving  about  a  vertical  aiia  or  in 
KoeniR  ■  cube  of  mirror*,  ic  it  teen  that  the 
flame  i*  really  intermittent,  jumping  up  and 

■  pparenllY  foiiu;  vithin  the  jet  tube  at  ita 

a  poaition  of  ouximum  efficiency  ra^y  ob- 
tained by  triaL  The  jet  tube,  for  a  rcaaon 
which  will  be  given  when  we  contider  Ihe 

^*m         hall  the  leiigth  of  the  kounding  lube- 

FlO.  40.— Singing     desrrd  aeiiet  oT  notea  may  be  arrang^     II 
Flamb  two  tube*  in  uniaon  are  emploved,  a  pretly 

_  eumple  o(  reaonance  may  be  ofjlluiKl.     One 

ting  and  frequently  the  firK  will  be  set  tinging  alto. 
Snoilac  Flamu  and  yeli.— When  a  liime  ii  juat  not  flaring,  any 

flare  while  the  note  it  toundaoB,  Thit  was  hrtt  noticed  by  John 
U  Come  iPkil.  Ua,..  iSje,  IJ.  p,  135),  and  later  by  W.  F,  Barrett 
iPkii.  ISaf-,  1S67,  33.  p.  ~-"     ° ~~  i^--j  .^^.  -t-  L—  '-- -  -* 


theori£u 


1.  John  Tvndall  (5iw~<.  lecture 
a  number  of  beautiful  ejipeiimenlt  viih  jett  at  higii 
ordinary,  sy  to  in.  of  water,  ittuing  from  a 
burner.  The  flame  nuy  be  16  in.  nieh,  and 
auitably  high  nund  it  tuddenly  dropi  down  and  re 
tivepoint  11  at  the  orifice.    Lord  Ravleigh  (Ssbiil, 


tdl«].n 


Y^siitd  (irS," 


lelhepr 


velocity;  of  the  jet  ii  graduallj'  men 
3f  velocity  for  which  the  jet  it  untt 


e^iader  foeai 

avd  at  ^fieiefr. , 

irk  of  appniiriBIe  frerEDeney  be  lei 
id  wllh^  Endei  sf  ibt  pipe  fnai 

CoA,  however,  with  frnuBicv  ei^uaJ 
Ke  that  the  jet  it  T^kUy  beohBi  up 


e{  VArUtsiu.— When  a  ayitem  ti  tec  vSmting  and 

c  vibratiofi  gradually  diet  away  at  Ibe  edctxy  letki 

«  wavea  fanned  or  Ihrough  fnaka.    la  order  Ihu 

*  '   'ic  force  muat^be  apfJird 

Ih.    Thua  if  a  pecHhihin 


..ntact  through  Ihe  a 
partly  owina;  to  th-  ^-' 
"ductioD.  the  aim 

ndt  10  follcrw  up  tbe  contact  ^ 
id  Ihe  balance  it  availa^  to  in 


I  bob  B  Dwing  icnraidi 
loit  it  so  whiC  tbe  boh 

.  and   dost  not  hil|>  10 

3'   to  dioften  ihepoiDd. 
.f«fc.tbe     f^,,  , 


n  (Effefoit  vay*-<rr.  by 
wbkh  d^istaaiJlifti 
dtaaoKl^HUdthUtt* 

I  thcoolnrd  aad  •£■■ 
._<  to  the  dilay  in  DtUu 

\f  fuP  cunmt  throKfa  tflf- 


ia  tonxd  thiTHigh 


the  top  edge,  which  it  m 


of  tbe  Mowing  will  no  doubi  aet  the  air  in  tbe  pipe  vihvatinf  in  ■<* 
own  natural  period,  juat  at  any  irregqlar  air  ditturbance  wiB  an  a 
wapeniled  body  iwinguv  in  itt  natural  period,  but  we  areu  con- 
eider  bow  the  vibntion  11  maintained  when  once  IR  Bang-  When 

bouchure,  the  air  mova  into  Ibe  pipe  from  tbe  ouUide,  and  carrin 
the  ahcet-liVc  iCRam  in  with  it  to  Ihe  iniide  of  the  iharp  rdie. 
Thit  ttream  doee  work  cm  Ibe  aii,  aiding  tbe  motion.  When  the 


cr  tide  oJ  Ihe  tharp 


i  Ihe  sharp  tdp. 


iSsas 


INTERFERENCE] 

The  nziIntcnuB  nl  the  vilntlai  ot  tNe  >lr  in 
hvB  tvoi  e^iUiiwd  by  Lord  Rivleigh  (SniW,  voL 
—    -  to  Ibc  ny  in  >hicli  flw  lical  ii  con 

T^^*  vibntinE  nir.  When  tbe  tir  in  ■  pipe  open  u  doui 
"^^  cp^  ift  vibntiiA  in  in  aatpkat  aude*  the  air  ia 

fthcnucdy  movijiE  into  and  out  Iron  tu  centre.  During  the 
qiianer  airiac  ttiiing  with  ircatat  nodal  pnaaure,  tbc  iaiwtic 
rncTBV  is  cban^  to  poteadaTeneny  manifc^ed  in  the  incnae  of 
prCBHire.  Thia  bmoMa  again  loutic  in  the  accond  quarter 
awi^.  then  in  tlie  third  ouarur  it  ia  chufed  to  potential  energy 
again,  but  DOW  maoifeated  Id  the  dccnaae  of  proaure.    In  tJM  lut 

KiTler  it  ia  anin  turoed  lo  the  Idnetk  form.    Now  aopfuae  that  at 
ndofibe  bnlquartcf  awing.at  theiniUalalErealeat  pteiaure. 
bfjt  is  suddenly  Bivn  to  tbc  air.   Tfae  pcrxmiK  Is  lurlhrr  incrcaaed 


1tF°' 


ly  liven  b>  ibe  air.   Tl 

Kial  cnnjy  ia  mlsa  in 

IV.    But  il  the  heal  ia  given  a 
of  pcesBUTe  ieisf 


.    And  what  ia  In 


middle  poinis;  \ 

singing  tube,  and  lei  me  ivBer  enu  m  inc^ 
or  cavity  ao  thai  it  may  be  regarded  u  an 
air  in  the  air-^ •-  ■-  --'--  ■•  ' 


n  baU  aids  Ibe  VI 


in  tbe  a 


ubeaahall'bei 


,    Thelo 


logettKI.     When 


tbe  morian  IS  upwards  gai  is  emicted;  — .-  — , 

il  is  cbecked.  Tbe  gas  enters  in  the  half  perioij  (nun  least  In  giialest 
pressure.     Bill  Iboe  is  a  alight  delay  in  ignition,  partly  due  lo 

ball  period,  so  Ibal  ibe  moat  copious  supply  of  pis  and  bral  is  ihrovn 
into  the  quaner  period  iusl  preceding  grolest  (Rsuie,  and  Ibe 
vitnlioa  is  maintained.    U  the  iet  tube  ia  nmewhat  lonter  iban 

tion  dI  equality  of  presaure  requires  opposite  motions  in  tlw  Iwo 
at  tbe  noerle.  for  uieir  nodes  are  situated  on  opppsiie  sida  ol 
that  point.    The  beat  communicalioa  ia  then  chicny  b  the  quarter 


InUrftri, 


ej  Snnd. 


When  IWO  tnina  of  sotmd  wivu  travel  thiough  tbe  luiui 
mtdiuiD,  each  panicle  of  Ibe  air,  being  sinullaneoualy  a&eelcd 
br  tbe  diituriMiint  due  la  Ibe  diSereoC  waves,  moves  is  i 
diSereBt  maDoer  (ban  it  would  if  only  acted  on  by  e>ch  wave 
■inglr.  The  waves  are  laid  mutually  10  iaterfeie.  We  ifaall 
aemplify  lhi»  subject  by  considering  tbe  cue  of  two  wavei 
travelling  in  the  tame  direction  through  the  ait.  We  ihaD  then 
obviously  b*  led  lo  (he  following  resuln. — 
If  (he  IwD  wiva  are  of  equal  length  X,  and  an  In  tbe  unie 
~  «  (that  is,  each  producing  at  any  given  momenl  Ibe  same 
Hale  of  motion  In  Ibe 
alt  panicles),  tbeir  com- 
-^S:  bined  efitcl  li  equivtknl 
10  ibit  of  •  wave  of  Ibe 
same  lenglfa  X,  bul  by 
which  Ibe  ai 
!  p.Ttlcl 


--V    ificrewwJ,       b^ni 
sun  of  llKiae  due  to 

Ihe 

vea 

,  being  sLiUotaame  length  X 
ne  ii  in  advance  ol  the  o(he 

be 
hy 

ucei  in  the  ail  Che  oppoaite  atale 
ie  resultant  wave  i*  one  of    Ibe 
ni  of  the  particles  are  decrtued, 

+57 

thai  two  musical  Doles,  of  tbe  same  pitch, 
■u  Ihraugh  Ibe  air,  will  produce  the  eSeci  ol 
[be  same  pilch,  but  of  Isaessed  loudness,  if 
me  phaM,  but  may  aflect  Ibc  cat  very  slightly, 

opposile  phases.    If  tbe  difleteoce  of  phase 

ly  fran  len)  {o-h,  tbe  resulting  sound  will 


pLsie,  such  ai  is  available  for  the  production  of 
nd  cu(  out  of  a  sheet  of  pasteboard  a  piece  of  tbe 

nr,  the  ptew  be  made 

ill  be  scarcely  audible, 
ard  be  inlerpeard  lo  as 


I  of  [his  is.  that  tl 


.  B^C  al 
IBTbOC."" 


e.  when  the  pasteboard 


of  wood  shaped  a 


If  oppodlion  of  phasr 


in  %.  43.  "d  havi 


rnilar  or  reccaniulal  vihradn* 
a  A.  B  lie  ow  di*  •efmenla  ol 
lOD,  COB  ia  the  previous  figure, 

'^lileiK  movement"'  But  il  the 
placed  over  opposilely  vibrating 
AOD   COD],  the  sand  wUl  be 


mituig  pronn  of  the  lork.   Cbi 

d  between  the  car  and  dlber  prong  of  il 

'  varied  by  holding  (be  fork  over  agl 


ia  well  calculated  fo 
if  sound.  For  this 
strunml.  by  Ricau 
ind  and  placed  in  an; 


Chi  turning  round  ihi 
the  inteiwlyol/he 

™aeouily. 
lea  hi  uidson  ire  mounted 
ids  close  together,  and  an 
But  U  (he  Mowing  is  co 


anolhec,  and  the  i 
iper  chesl  into  any  i 

b  cbeili  is  being  adir 


ir  wlibin 


, , ro  pipes.  This  may 

jiipea  irith  manontetnc  tiaines  ^aced  in 
>  llama  art  viewed  in  a  revolving 
:h  imam  of  on-  ■ '-- ' 


hint  (be  pipea  ' 

_  „..»..     ^_ -IS  pointed  our  by 

inityit  Ptfai.  i.  W).  is  not  the  common  wind 
mess  of  tbe  open  ends,  so  thai  ihe  outruah  from 
ly  tbe  iniush  (o  the  other,  and  the  converse.  If, 
^  slightly  01'  -•  • —  ~'—*  *~ — '-*  — "■"'•1- 


,    Lord  Rayl^  ip 
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SOUND 


[BEATS 


Is  due  to  reduction  of  the  end  correction.  When  the  air  rushes 
out  from  one  pipe,  it  has  not  to  force  its  wav  into  the  open  air,  but 
finds  a  cavity  being  prepared  for  it  close  at  hand  in  the  other  pipe, 
and  so  the  extensions  and  compressions  at  the  ends  are  more  easily 
reduced.  Even  the  longer  pipe  may  be  effectively  shorter  than  toe 
corrected  shorter  pipe  when  sounding  alone. 

Beats. 

When  two  notes  are  not  quite  in  unison  the  resulting  sound 
is  found  to  alternate  between  a  maximum  and  minimum  of 
loudness  recurring  periodically.  To  these  periodical  alternations 
has  been  given  the  name  of  Beats.  Their  origin  is  easily  explic- 
able. Suppose  the  two  notes  to  correspond  to  200  and  203 
vibrations  per  second;  at  some  instant  of  time,  the  air  particles, 
through  which  the  waves  are  passing,  will  be  similarly  displaced 
by  both,  and  consequently  the  joint  effect  will  be  a  sound  of 
some  intensity.  But,  after  this,  the  first  or  less  rapidly  vibrating 
note  will  fall  behind  the  other,  and  cause  a  diminution  in  the 
joint  displacements  of  the  particles,  till,  after  the  lapse  of  one- 
sixth  of  a  second,  it  will  have  fallen  behind  the  other  by  half  a 
vibration.  At  this  moment,  therefore,  opposite  displacements  will 
be  produced  of  the  air  particles  by  the  two  notes,  and  the  sound 
due  to  them  will  be  at  a  minimum.  This  will  be  followed  by 
an  increase  of  intensity  until  the  lapse  of  another  sixth  of  a 
second,  when  the  less  rapidly  vibrating  note  will  have  lost 
another  half-vibration  relatively  to  the  other,  or  one  vibration 
reckoning  from  the  original  period  of  time,  and  the  two  com- 
ponent vibrations  will  again  conspire  and  reproduce  a  maximum 
effect.  Thus,  an  interval  of  one-third  of  a  second  elapses 
between  two  successive  maxima  or  beats,  and  there  are  pro- 
duced three  beats  per  second.  By  similar  reasoning  it  may 
be  shown  that  the  number  of  beats  per  second  is  always  equal 
to  the  difference  between  the  numbers  of  vibrations  in  the  same 
time  corresponding  to  the  two  interfering  notes.  The  more, 
therefore,  these  are  out  of  tune  the  more  rapidly  will  the  beats 
(oUow  each  other. 

The  formatbn  of  beats  may  be  illustrated  by  considering  the 
disturbance  at  any  point  due  to  two  trains  of  waves  of  equal  ampli- 
tude a  and  of  nearly  equal  frequencies  ri  mi.  If  we  measure  the 
time  from  an  instant  at  which  the  two  are  in  the  same  phase  the 
resultant  disturbance  is 

ya  sin  2*ii|/-l-a  sin  avnW 
'^la  cos  w(,ni—nt)t  sin  r(Mi-rffs)<, 

^tch  may  be  regarded  as  a  harmonic  disturbance  6(  frequency 
(fii+i(s)/2  but  with  amplitude  2a  cos  w{Hi—nt)t  slowly  varying  with 
the  time.  Taking  the  squares  of  the  amplitude  to  represent  the 
intennty  or  loudness  of  the  sound  which  would  be  heard  by  an 
ear  at  tne  p(»nt,  this  is 

»2a*{i  -l-cos  2ir(iii~ih)<). 
a  value  which  ranges  between  o  and  4a'  with. frequency  Hi— lis. 
The  sound  swells  out  and  dies  down  fii— us  times  per  second,  or 
there  are  ni— iif  beats  i)er  second.  If,  instead  of  considering  one 
point  in  a  succession  of  instants,  we  consider  a  succession  of  points 
along  the  line  of  propagation  at  the  same  instant,  we  evidently 
have  waves  of  amplitude  varying  from  2a  down  to  0,  and  then  up 
to  2(1  again  in  distance  U/(«i— ihj. 

The  phenomena  of  beats  may  be  easily  observed  with  two  organ- 
pipes  put  slightly  out  of  tune  by  placing  the  hand  near  the  open  end 
of  one  of  them,  with  two  musical  strings  on  a  resonant  chest,  or  with 
two  tuning-forks  of  the  same  pitch  mounted  on  their  resonance 
boxes,  or  Iwld  over  a  resonant  cavity  (such  as  a  glass  jar),  one  of  the 
forks  being  put  out  of  tune  by  loadms  one  prong  with  a  small  lump 
of  beeswax.  In  the  last  instance,  if  the  forks  are  fixed  on  one 
solid  piece  of  wood  which  can  be  grasped  with  the  hand,  the  beat 
will  be  actually  felt  by  the  hand.  If  one  prong  of  each  fork  be 
furnished  with  a  small  plain  mirror,  and  a  beam  of  light  from  a 
luminous  point  be  reflected  successively  by  the  two  mirrors,  so  as 
to  form  an  image  on  a  distinct  screen,  when  one  fork  alone  is  put  in 
vibration,  the  image  will  move  on  the  screen  and  be  seen  as  a  line  of  a 
certain  length.  If  both  forks  are  in  vibration,  and  are  prefcctly  in 
tune,  this  Ime  may  either  be  increased  or  diminished  permanently  in 
length  accordiM  to  the  difference  of  phase  between  the  two  sets 
of  vibrations.  But  if  the  forks  be  not  quite  in  tune  then  the  length 
of  the  image  will  be  found  to  fluctuate  between  a  maximum  and  a 
minimum,  thus  making  the  beats  sensible  to  the  eye.  The  vibro- 
graph  is  also  well  suited  for  the  same  purpose,  and  so  in  an  especial 
manner  is  Helmholtz's  double  siren,  in  which,  by  continually  turning 
round  the  upper  box,  a  note  is  produced  by  it  more  or  less  out  of 
tune  with  the  note  formed  by  the  lower  chest,  accord)  ng  as  the  handle 
b  moved  more  or  less  rapidly,  and  most  audible  beats  ensue.    We 


have  already  explained  how  beats  are  used  on  Scheibler's  tonometer 
to  give  a  series  of  forks  of  known  frequencies.  Beats  also  afford 
an  excellent  practical  guide  in  the  tuning  of  instruments,  but  more 
so  for  the  higtier  notes  of  the  register,  inasmuch  as  the  same  number 
of  beats  are  given  by  a  smaller  deviation  from  unison  by  two  notes 
of  high  pitch  than  by  two  notes  of  k>w  pitch.  Thus,  two  low  notes  of 
32  and  30  vibrations  respectively,  whose  interval  a  therefore  l{  or 
{%,*.«.  a  semitone,  give  two  beats  per  second,  while  the  same  number 
of  beats  are  given  by  notes  of  32X16  (four  ocuves  higher  than  the 
first  of  the  preceding)  or  512,  and  514  vibrations,  which  are  only 
slightly  out  of  tune. 

oeals  and  Dissonance. — ^As  the  interval  between  two  tones,  and 
consequently  the  number  of  beats,  increases  the  effect  on  this  ear 
becomes  more  and  more  unpleasant.  The  sound  is  jarring  and  harsh, 
and  we  term  it  a  "  dissonance  "  or  "  discord."  In  the  middle  notes 
of  the  musical  register  the  maximum  harshness  occurs  when  the 


beats  are  about  30.  Thus  the  interval  b'ef'  with  frequencies  405 
and  528,  giving  33  beats  in  a  second,  is  very  dissonant.  But  the 
interval  rVc"  gjyes  neariy  twice  as  many  beats  and  b  not  nearly 
so  dissonant.  The  minor  third  a*e"  with  88  beats  per  second  shows 
scarcdy  any  roughness,  and  when  the  beats  rise  to  132  per  second 
the  result  is  no  longer  unpleasant. 

We  are  then  led  to  conclude  that  beats  are  the  physical  founda- 
tion lor  dissonance.  The  frequency  of  beats  giving  maximum 
dissonance  rises  as  we  rise  higher  in  the  musical  soue,  and  falls 
as  we  descend.  Thus  b"c"*  and  b'^'  have  each  66  beats  per  second, 
yet  the  former  is  more  dissonant  than  the  latter.  Again  b'c"  and 
CG  have  each  33  beats  per  second,  yet  the  latter  interval  is  practi- 
cally smooth  and  consonant.  This  beat  theory  of  dissonance  was 
first  put  forward  by  Joseph  Sauveur  (1653-1716)  in  1700.  Robert 
Smith  (Harmonics,  2nd  «i.,  1759,  p.  95)  states  that  Sauveur  "in- 
ferred that  octaves  and  other  simple  concords,  whose  vibratkms 
coincide  very  often,  are  agreeable  and  pleasant  because  their  beats 
are  too  quick  to  be  distinguished,  be  the  pitch  of  the  sounds  ever  so 
low;  and  on  the  contrary,  that  the  more  complex  consonances 
whose  vibrations  coincide  seldom  are  disagreeable  because  ve  can 
distinguish  their  iJow  bttts;  which  dbplcase  the  ear,  says  he.  by 
reason  of  the  inequality  of  the  sound.  And  in  pursuing  this  thought 
he  found  that  those  consonances  which  beat  faster  tlian  six  times 
in  a  second  are  the  very  same  that  musicians  treat  as  concords; 
and  that  others  which  beat  slower  are  the  discords;  and  he  adds  that 
when  a  consonance  is  a  discord  at  a  low  pitch  and  a  concord  at  a 
high  one,  it  beats  sensibly  at  the  former  pitch  but  not  at  the  latter." 
But  Sauveur  fixed  the  limiting  number  of  beats  for  the  discord 
far  too  low,  and  again  he  gave  no  account  of  dissonances  such  as  the 
seventh,  where  the  freq^uency  of  the  beats  bet«-een  the  funda- 
mentals is  far  beyond  tlie  number  which  b  unpleasant.  Smith, 
though  recognizing  the  unpleasantness  of  beats,  oould  not  accept 
Sauveur's  theory,  and,  indeed,  it  received  no  acceptance  till  it  was 
rediscovered  by  Helmholta,  to  whose  investigatKMis,  recorded  b 
hb  Sensations  of  Tone,  we  owe  its  satisfactory  establishment. 

Suppose  that  we  start  with  two  simple  tones  in  unison:  there  is 
perfect  consonance.  If  one  b  gradually  raised  in  pitch  beating 
Begins,  at  first  easily  countable.  But  as  the  pitch  of  the  one  riics 
the  beats  beconse  a  jar  too  frequent  to  count,  and  only  perhaps 
to  a  trained  ear  recoenizable  as  beats.  The  two  tones  are  now 
dissonant,  and,  as  we  nave  seen,  about  the  middle  of  the  scale  the 
maximum  dissonance  b  when  there  are  between  30  and  40  beats  per 
second.  If  the  pitch  b  raised  still  further  the  dissonance  lessens, 
and  when  there  are  about  130  beats  per  second  the  interval  is  con- 
sonant. If  an  tones  were  pure,  dissonance  at  this  part  of  the  scale 
would  not  occur  if  the  interval  were  more  than  a  third.  But  «e 
have  to  remember  that  with  strings,  pipes  and  instruments  genero 
ally  the  fundamental  tone  is  accompanied  by  overtones,  called  also 
"  upper  partbls,"  and  beating  within  the  dissonance  range  may 
occur  between  these  overtones. 

Thus,  suppose  a  fundamental  2<^  has  present  with  it  o\Trtone 
harmonics  512,  768,  102^,  1280,  ftc.  and  that  we  sound  with  it 
the  major  seventh  with  fundamental  480,  and  haWng  harmonic 
960,  1440,  &c.    The  two  sets  may  be  arranged  thus 
c    256  512  768  1024  1280 

6  480  960  1440. 

and  we  see  that  the  funoamental  of  the  second  will  beat  32  timet 
per  second  with  the  first  overtone  of  the  first,  giving  dissonance. 
The  first  overtone  of  the  second  will  beat  64  times  pr-r  second  with 
the  third  of  the  first,  and  at  such  height  in  the  scale  thn  frequency 
will  be  unpleasant.  The  very  marked  dissonance  of  the  nujor 
seventh  is  thus  explained.  We  can  see,  too.  at  once  how  the  ocuve 
is  such  a  smooth  consonance.  Let  the  two  tones  with  their  harmonic 
overtones  be 


256 


512        768        1024        1280        1536 
512  1024  1536. 

The  fundamental  and  overtones  of  the  second  all  ooiackle  with 
overtones  of  the  first. 

Take  as  a  further  example  the  fifth  with  harmonic  ovtrtooes  as 
under 

356       51a       768       1024       1280       1536 

384  76a  115a  tsafi- 
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The  ftmcUmePtal  and  overtones  of  the  second  either  coindde  with 
or  fall  midway  between  overtones  in  the  6nt,  and  there  is  no 
approach  to  a  dissonant  frequency  of  beats,  and  the  concord  is 
perfect. 

But  obviously  in  either  the  octave  or  the  fifth,  if  the  tuning  is 
imperfect,  beats  occur  all  alongthe  line  wherever  the  tones  should 
coincide  with  perfect  tuning.  Thus  it  is  easy  to  detect  a  want  of 
tuning  in  these  intervals. 

The  harshness  of  deep  notes  on  instruments  rich  in  overtones 
may  be  explained  as  arising  from  beats  between  successive  over- 
tones. Thus,  it  a  note  of  ^equency  6a  is  sounded,  and  if  all  the 
successive  overtones  are  present,  the  difference  of  frequency  will 
be  64.  and  this  is  an  unpleasant  interval  when  we  get  to  the  middle 
of  the  scale,  say  to  overtones  256  and  320  or  to  512  and  576.  Thus 
Hdmboltz  explains  the  janing  and  braying  which  are  sometimes 
heard  in  bass  voices.  These  cases  must  serve  to  illustrate  the 
theory.    For  a  full  discussion  see  his  Sensations  of  Tone,  ch.  10. 

Dissonance  between  Pure  Tones. — When  two  sources  emit  only  pure 
tones  we  might  expect  that  we  should  have  no  dissonance  when,  as 
in  the  major  seventh,  the  beat  frequency  is  greater  than  the  range 
of  harsimess.  But  the  interval  b  still  dissonant,  and  this  is  to  be 
exfrfained  by  the  fact  that  the  two  tones  unite  to  give  a  third  tone  of 
the  frequency  of  the  beats,  easily  heard  when  the  two  primary 
tones  are  loud.  This  tone  may  be  within  dissonance  range  of  one 
of  the  primaries.  Thus,  take  the  major  seventh  with  frequencies 
256  and  480.  There  will  be  a  tone  frequency  480—256-224,  and 
this  will  be  veiy  dissonant  with  256. 

The  tone  of  the  frequency  of  the  beats  was  discovered  bv  Georg 
Andreas  Sorge  in  1740,  and  independently  a  few  years  later  by 
Giuseppe  Tartini,  after  whom  it  is  named.  It  may  easily  be  heard 
when  a  double  whistle  with  notes  of  different  pitch  is  blown  strongly, 
or  when  two  gongs  are  loudly  sounded  close  to  the  hearer.  It  is  heard, 
too.  when  two  notes  on  the  harmonium  are  loudly  sounded.  For- 
merly it  was  generally  supposed  that  the  Tartini  tone  was  due  to 
the  beats  themselves,  that  the  mere  variation  in  the  amplitude 
was  equivalent,  as  far  as  the  ear  is  concerned,  to  a  superposition 
on  the  two  original  tones  of  a  smooth  sine  displacement  of  the  same 
periodicity  as  that  variation.  This  view  has  still  some  supporters, 
and  among  its  recent  advocates  are  Koenig  and  Hermann.  But 
it  is  very  difficult  to  suppose  that  the  same  sensation  would  be 
aroused  oy  a  truly  periodic  displacement  represented  by  a  smooth 
curve,  ana  a  displacement  in  which  the  period  is  only  in  the  amplitude 
of  the  to-and-iro  motion,  and  which  is  represented  by  a  jagged 
curve.  No  explanation  is  given  by  the  supposition;  it  is  merely  a 
statement  which  can  hardly  be  accepted  unless  all  other  explana- 
tions fafl. 

CombintUum  Tones. — Helmholtz  has  given  a  theory  which  certainly 
accounts  for  the  production  of  a  tone  of  the  frequency  of  the  beat* 
and  for  other  tones  all  grouped  under  the  name  of  combination 
twies  " :  and  in  his  Sensations  of  ToneXcYi.  1 1)  he  examines  the  beats 
due  to  these  combination  tones  and  their  effects  in  producing 
dissonance.  The  example  we  have  given  above  of  the  major  seventh, 
must  serve  here.  The  reader  is  referred  to  the  full  discussion  by 
HeImholt2.  We  shall  conclude  by  a  brief  account  of  the  ways 
in  which  combination  tones  may  be  produced.  There  appears 
to  be  no  doubt  that  they  are  produced,  and  the  only  question  is 
whether  the  theory  accounts  sufficiently  for  the  intensity  of  the 
tones  actually  heard. 

Combination  tones  may  be  produced  in  three  ways:  (i)  In  the 
neighbouriuxxl  of  the  source;  (2)  'in  the  receiving  mechanism  of 
the  ear;  (3)  in  the  medium  conveying  the  waves. 

I.  We  may  illustrate  the  first  method  by  taking  a  case  dis- 
cussed by  Helmholtz  {Sensations  of  Tone,  app.  xvi.)  where  the 
two  sources  are  reeds  or  pipes  blown  from  tne  same  wind*chest. 
Let  us  suppose  that  with  constant  excess  of  pressure,  p,  in  the 
wind<hest.  the  amplitude  produced  is  proportional  to  the  pressure, 
so  that  the  two  tones  issuing  may  be  represented  by  ^  sin  2infi/ 
and  pb  sin  2'wn^.  Now  as  each  source  lets  out  the  wind  periodi- 
cally it  affects  the  pressure  in  the  chest,  so  that  we  cannot  re- 
gard this  as  constant,  but  may  take  it  as  better  represented  by 
^+>a  sin  (2rni/-f-«)-fM&  niv  \2wn^-\-f).  Then  the  issuing  dis- 
turbance will  be 

\p-¥>a  sin  (2rfi|/+e)+^  sin  (2nft/+/))  \a  sin  2Tiiif-|-6  sin  7tn^\ 
—     *  pa  sin  2Tn|/+p6  sin  2m^ 

+  -5-  cos  e — J-  cos  (4vii|l+«) 

+  ^  cos/-^  cos  Urthf+f) 

+  2|i  cos  [2*{ni^ihit+e]~  cos  |2ir(in+iiOi+e| 

+  2^  cos  {2r(«. -«,)/-/l-2|S  cos  |2r(ii,+n,)l+/l  (35) 

Thus,  accompanying  the  two  original  pure  tones  there  are  (i)  the 
octave  of  each;  (2)  a  tone  of  Irequency  (ni— iw):  (3)  a  tone  of 
frrauency  («i+iit).  The  second  is  termed  by  Helmholtz  the 
difference  lone,  and  the  third  the  summation  tone.    The  amplitudes  of 


these  tones  are  proportional  to  the  products  of  a  and  b  multiplied 
by  ^  or  M.  These  combination  tones  will  in  turn  react  on  the 
pressure  and  produce  new  combination  tones  with  the  original 
tones,  or  with  each  other,  and  such  tones  may  be  termed  of  the 
second,  third,  &c..  order.  It  is  evident  that  we  may  have  tones  of 
frequency 

hni       Jms       MMi^'kHf       kui-^kuff 

where  h  and  k  are  any  integers.  ^  But  inasmuch  as  the  successive 
orders  are  proportional  to  X  V  X*,  or  m  m'  i^*,  and  X  and  n  are  small, 
they  are  01  rapidly  decreaung  importance,  and  it  is  not  certain 
that  any  beyond  those  in  equation  (3^)  correspond  to  our  actual 
sensations.  The  combination  tones  tnus  produced  in  the  source 
should  have  a  physical  existence  in  the  air,  and  the  amplitudes 
of  those  represented  in  (^5)  should  be  of  the  same  order.  The 
conditions  assumed  in  this  investigation  are  probably  nearly  realized 
in  a  harmonium  and  in  a  double  siren  of  the  form  used  by  Helmholtz, 
and  in  these  cases  there  can  be  no  doubt  that  a^ual  objective  tones 
are  produced,  for  they  may  be  detected  by  the  aid  of  resonators  of 
the  irequency  of  the  tone  sought  for.  If  tne  tones  had  no  existence 
outside  the  ear  then  resonators  would  not  increase  their  loudness. 
There  is  not  much  difficulty  in  detecting  the  diflfcrence  tone  by 
a  resonator  if  it  is  held,  say,  close  to  the  reeds  of  a  harmonium, 
and  Helmholtz  succeeded  in  detecting  the  summation  tone  by  the 
aid  of  a  resonator.  Further.  Rflcker  and  Edser,  using  a  siren  as 
source,  have  succeeded  in  making  a  fork  of  the  appromiate  pitch 
respond  to  both  difference  and  summation  tones  {Fhil.  Mag., 
i^5«  39i  P*  341*  But  there  is  no  doubt  that  it  is  very  difficult 
to  detect  tne  summation  tone  by  the  ear,  and  many  worlccrs  have 
doubted  the  possibility,  notwithstanding  the  evidence  of  such  an 
observer  as  Helmholtz.  Probably  the  fact  noted  by  Mayer  {Phil. 
Mag.,  1878,  2,  p.  ^00,  or  Raylcigh,  Sound,  f  386)  that  sounds  of 
considerable  intensity  when  heard  by  themsdvcs  are  liable  to  be 
completely  obliterated  by  graver  sounds  of  sufficient  force  goes 
far  to  explain  this,  for  the  summation  tones  are  of  course  always 
accompanied  by  such  graver  sounds.^ 

2.  Tne  second  mode  of  production  of  combination  tones,  by 
the  mechanism  of  the  receiver,  is  discussed  by  Helmholtz  (Sensa- 
tions of  Tone,  App.  xii.)  and  Rayleish  {Sound,  L  \  68).    It  depends 


oportionality  win  nav**  a  penocicity,  tnat  ot  the  impinging 
and  so  will  produce  vibrations  just  as  does  the  variation  of  pressure 
in  the  case  last  investigated.  .  We  may  see  how  this  occurs  by 
supposing  that  the  restoring  force  of  the  receiving  mechanism  is 
represented  by  Xx-f-^x*,  where  x  is  the  displacement  and  |ix*  is 
very  small.  Let  an  external  force  F  act  on  the  system,  and  for 
simplicity  suppose  its  period  is  so  great  compared  with  that  of  the 
mechanism  that  we  may  take  it  as  practically  in  equilibrium  with 
the  restoring  force.  Then  F— Xx+mx*.  Now  tafi  is  very  small 
compared  with  Xx,  so  that  x  is  nearly  equal  to  FfX,  and  as  an  approx- 
imation, F-Xx+mF'/X",  or  X— F/X— i*F'/X*.  Suppose  now 
that  F*a  sin  2r»tl+6  sin  2nfi/,  the  second  term  will  evidently 
produce  a  series  of  combination  tones  of  periodicities  2ifi,  2nt, 
fii— fffl.  and  «ii+Ms.  as  in  the  first  method.  There  can  be  no 
doubt  that  the  ear  is  an  unsymmetrical  vibrator,  and  that  it  makes 
combination  tones,  in  some  such  way  as  is  here  indicated,  out  of  two 

Sure  tones.  Probably  in  most  cases  the  combination  tones  which  we 
ear  are  thus  made,  and  possibly,  too,  the  tones  detected  by  Koenig, 
and  by  him  named  "  beat-tones."  He  found  that  if  two  tones  of 
frequencies  p  and  q  are  sounded,  and  if  q  lies  between  Np  and 
(N  +  i)p,  then  a  tone  of  frequency  either  (N  +  i)p— 0,  or  of 
frequency  9— Np,  is  heard.  The  difficulty  in  Helmholtz  s  theory 
u  to  account  for  the  audibility  of  such  beat  tones  when  they  are 
of  a  higher  order  than  the  first.  RUcker  and  Edser  quite  failed  to 
detect  their  external  existence,  so  that  apparently  they  are  not 

Produced  in  the  source.  If  wc  are  to  assume  that  the  tones  received 
y  the  car  are  pure  and  free  from  partials,  the  loudness  oi  the  beat- 
tones  would  appear  to  show  that  Helmholtz's  theory  is  not  a 
complete  account. 

3.  The  third  mode  of  production  of  combination  tones,  the  pro- 
duction in  the  medium  itself,  follows  from  the  varying  velocity 
of  different  parts  of  the  wave,  as  investigated  at  the  beginning  of 
this  article.  It  is  easily  shown  that  alter  a  time  we  shall  have 
to  superpose  on  the  original  displacement  a  displacement  propor- 
tionaf  to  the  square  of  the  particle  velocity,  and  this  will  intro- 
duce just  the  same  set  of  combination  tones.  But  probably  in 
{>ractice  there  is  not  a  sufficient  interval  between  source  and  hearer 
or  these  tones  to  grow  into  any  importance,  and  they  can  at  most 
be  only  a  small  addition  to  those  formed  in  the  source  or  the  ear. 

Bibliography. — For  the  history  of  experimental  and  theoretical 
acoustics  see  F.  Roscnberger,  Ceschickle  der  Pkysik  (1882-1890); 
J.  C.  Poggendorff,  Gesckickte  der  Pkysik  (1870) ;  and  E.  Geriand  and 
F.  Traumtiller,  Gesckickte  der  pkvsikalischen  Exberimentierkunst 
(1899).  The  standard  treatise  on  tne  mathematical  theory  is  Lord 
(Uyleigh's  Tkeory  of  Sound  (2nd  ed..  18^);  this  work  also  contains 
an  account  of  experimental  verifications.  The  same  author's 
Scientific  Papers  contains  many  experimental  and  mathematical 
contributions  to  the  science.  H.  von  Helmholtz  treats  the  theoretical 
aspects  o(    sound    in   bis    Vorlesungen   uber  du    mathemaliscken 
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Amiger  (which  ia  Kparaled  from  Zeali 
at  Copenhagen),  belonging  10  Denma 
Amagn  and  Saltholm  i>  called  Diogdcn,  and  li  followed  by  the 
larger  vesKls  passing  through  the  Sound.  The  extreme  depth 
of  the  Sound  is  about  14  lathomt.  Navigation  is  open  in  winter, 
though  thiee  initancei  are  lecoided  ol  the  Sound  being 
Icoun  completely  a%'er:  in  i]o6,  1S30  and  iSj6.  Fcom  the 
tjih  century  Denniik  levied  "  Sound  duet"  on  Eoreign  vesseb 
paling  through  the  Unit,  the  Hanie  tndcn  and  certain  othen 
being  ciempt.  Id  the  tjih  century  quarrels  arose  on  this 
msller  between  Denmark  and  the  Nelherknds  and  Sweden, 
while  in  modern  times  the  powers  Found  the  dues  iikaoc 
and  in  1S4J  and  185]  protests  were  made  by  the 
represenlilivct  of  the  United  Stalet  of  America, 
but  Denmark  based  her  right  OD  immemorial  cut- 
torn,  and  adhered  to  it.  In  |8;6  the  matter  came 
up  in  connexion  with  the  renewal  oi  the  treaty  ol 
1S16  between  the  two  countries;  conaiderable  tension 
resulted,  and  the  possibility  of  reptisali  by  thei 
United  States  against  the  Danish  postessioDS  in  the 
■■'    "    *   "  *■ '     "  t  the  treaty  wa»    , 


c  operalion  ol  sounding  is  readily  performed  in  shaDoif 
by  letting  down  a  weight  or  "  lead  "  attached  to  1  cord. 
I  b  marked  off  into  lalhoms  by  pieces  ol  leather,  ng  and 
.  The  bottom  o[  the  wei^t  usually  pmenls  a  hallow, 
L  it  filled  with  uUow,  so  that  a  portion  ol  the  nuLeriil 
the  bottom  may  be  brought  up  and  give  an  indicalioa 

ol  ill  nature  as  well  as  an  asaurance  Ihil  it  has  nally  betD 

touched. 

For  depths  over  ao  fathoms  KHinding  marhinea  are  often 

employed,  and  lor  deep  aoundings  they  are  practically  iodispcn- 

jilroduced  by  Sir  William  Thomson  <Lord  Kelvin),  has  enliiely 
superseded  hemp  gear.  Its  smooth  surface  and  minute  section, 
reducing  friction  to  a  minimum,  give  a  rapidity  of  docent  ctf 
Lbout  100  fathoms  per  minute,  and  this  velocity  is  not  maleriaOj 
liminished  even  at  great  depths.  Reeling  in  may  be  accom- 
plished at  nearly  the  same  rale.  Soundings  are  thus  f^>taired 
degree  of  accuracy  not  formerly  possible.  The  appiralia 
It,  compact  and  automatic  in  its  action.  Soundingt 
ore  can  be  carried  out  at  night  with  the  aame  fadliry  u  ia 
le,  and  in  almoal  any  dminuiancet  of  wind  and  weather 
il  a  strong  gale,  against  which  the  ship  could  not  (lean  K 
sounding  of  11      '   ' 


the  order  b  given  to  put  the  ship  on  ber  co 
time  if  sounding  from  astern  and  going  ahead  on  r 
ho;  moo  fathomfwill  require  fony-Bve  minutes  and 
•ms  Bcvenly-bve  minutes.  Beyond  that  depth, 
ing  required,  the  tin 


lolbe 


ingly  in 


eHng  in 


^.     „  . :  5i6g  fathoms  was  obtained  nc 

ol  Guam  by  the  U.S.  cable-surveying  ship  "Nero."    Soundings 
at  such  depths  may  occupy  as  long  as  five  or  six  hours. 

Among  the  sounding  machines  in  general  use  tbe  Lucas 
carries  nearly  6000  lathoms  of  lo-gauge  wire,  and  is  fitted  with 
two  brakes — one  a  screw  brake  lor  holding  tbe  reel  ^^^ 
when  required,  the  other  an  automatic  brake  lor  ,„,„ 
Mopping  the  reel  when  the  weights  strike  Ihe  bottom. 
A  gtiider  for  the  purpose  t>f  winding  the  wire  uniformly  on  to 
(hereelitalsoattached,andiswarkedbyatmall  handle.  Alter 
leaving  the  reel  the  wire  passe*  over  a  registering  wbed.  tbe 
dial  ol  which  indicates  the  amount  ol  wire  run  out.  Similar 
piachines  ol  smaller  tiu  are  supphed  lor  UK  in  boats.  Tbe  larp 
machine  is  represented  in  fig.  1. 
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Utter  an  be  omtntUed' 


SOUNDING 

li^ir.  the  D^^oC  Ihe  dnmi.ot  ■  donk^ 
to  TevuUte  the  Bpnd  of  Ui«  engine  by  hand 


Dbvute  the 
w  Btruu  on  the  wire  to  cBtued.  an  Laaenioua  i 
It  hfts  been  fitted  by  wbich  fiiclioDMl  dltlo,  _ 
■nd  cnpable  ol  HdjuiImeiK  ue  mterpDted  on  the  uk 
the  gnjoved  wheel  Hctufcted  by  the  flnnp  ■wiTcs'  and 
~  drum  caTTying  ibe  wire.     By  tbh  unnnment  the 

I  the  frictioiul 


oliny  [necvot  wire:  naftdUHintflf  cue  wiUpRvenE  Lt  from  becominj 
bh((& ;  And  direcliy  it  cui  be  Biupped  by  tiriiting  In  the  bend,  i( 
efaould  be  UAdemned  end  peiecd  oa  to  tbe  boeti'  nediim,  A 
nupufyinp  flUB  wUl  uilit  Id  eutBlnleg  kasHHlitloii,  TeuCAnd 


evnwuK^gafllbencllnHalhednuDbiiiiiitlninRaHi 

vh«n  heaviofl  up  after  i  nndhig,  the  Mnlii  forcee  tmcb  leyer  V  H 
comes  in  to  ilnJc  down  eDoofit  the  ptevkni  layen  looedy  rveled 

deoly  dev^op  on  running  out.  to  the  fnt  rUt  of  the  wirr-  The 
wiie  ie  Liable  ID  cot  fmoven  la  tbe  laterinr  oT  the  iwivcUipv  'nine: 
e  Ele  must  constantty  be  apfiUed  to  emooth  theee  down,  or  uiey  will 
Hp  the  BplicxsL  A  roller  ol  bard  itcd,  imdemeath  which  wir 
panes,  end  which  placed  In  rcnr  of  tJie  nrWdlinf  Inroc,  obvietrs 


eat  part!  of  the  wire,  and  their 
lliey  ihoiild  be  Ireiiuently 
enmincd  and  tJirir  poaition  noted,  ao  that  in  heavlnE  in  they 
may  be  eaaed  round  the  wheel  with  the  guider  nearly  in  the  centre, 
to  avoid  twing. 

Dndn  lOoo  fathotns  >  lead  of  30  to  40  D)  weight  can  be 
ncDveted,  and  no  detaching  rod  ii  ntcoaary.  At  a  little  riik 
Ti  I  flu  to  the  wiie,  wliai  toundiog  from  uteni  up  to  that 
>•*■■<  depth,  the  iliip  may  go  ahead  diiecUy  battom  li 
"*'•"■  Knick,  IncieaaiDg  ipeed  a»  the  irite  come*  in;  the 
great  aavini  in  lime  thu*  effected  irQ  oltoi  justify  ibe  iDcieased 
riik  o(  parting  tbe  wire.  For  greater  depths  the  "  Driver 
rod"  b  tbe  beat  deiafhiog  apparattja  for  allpping  thevokera; 
iti  oHUtruction  li  eaalei  than  that  of  the  "  Baillie  rod,"  and 
with  a  paect  of  gas  piping  cut  to  the  props  lenglb  the  ship's 
btickvmlb  can  make  one  in  a  day.  Both  rods  are  fitted  with 
tuba  to  bring  up  a  ipedmsi  of  the  bottom,  and  tbe  ume 
liiikert  fit  tbem  both. 

Tbe  "  Oliver  rod  "  t>  ibown  In  6f.  i.  ABC  i>  a  tube  about  1  ft. 
in  lenatb.  fitted  af  the  top  with  a  flap  vain  D,worldiiB  en  a  hinge  at 
E.   1^  lower  part  of  the  tube  C  Krewm  oo  and  off.  and  containi  a 

double  Sap  valve  to  retain  the  " ^ '~-  -*-■—  """ 

each  »  lb  in  wtight,  conical  ii 
hole  Ihroueh  which  the  Driv 
wire  or  cod  line  eeciired  to  1 


id  piemd  with  a  cylindrical 
aaiea  looaely,  are  alunc  by 
r  at  granimet  ihown  at  L 


the  wire  ilachfna,  and  the  weight  of  1 
pine  lever  down  till  the  atud  K  Mara  ai 
ikx  M.  By  Ihii  anion  the  point  K 
bruochi  to  bear  againat  the  upper  end 
tlkoi^jy  foceed  outward  sufficiently  ti 
XXV  B* 
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:  G  will  tih  the  flipping  lever  rif;ht  o% 
[-  The  tube  being  then  drawn  up.  th 
sending,  the  velvet  _ 

I,  opening  upwards, 
pats  through  fredyi 


the  plug  of 
K  u  filled, 
bthoms    tm 

I  cylin^kal 

1^1^10  lath 
end  of  the 


A  ^fce  of  aiwet 
weight,  wrapped 


ccssory  to  repair  apttcea  I 
turns.     In  heaving  in  I 

and  tbe  deck  engine 
dingly.  A  syiten  of 
uired  by  day  and  by 


oaivftHf. — The  machine 
a  proiectlDt  plalfonn 
Hie.  An  endleH  hemp 
rough  blocks  with  bige 

oil'iiulSkis^'S 
It  be  gradually  acnwed 

The  regulating  screw 

mh**ii^thr£X      ^''■ 

act  when  the  weight  strikes  th 

rpth  two  ipiinp  are  reqSrd.    II 

reel  not  overrunning    The  mark 
intended  at  s  guide;  the  teal  te 

,  ..  .  _  nvelling  I; 
wire  weigh.  71  lb  lo 
on  the  screw  should 

ind  BO  on.  This  can  bi 
I  i»t^.— Sounding  fim 


A  In  which 


.  forward  enables  tbe 
rry  heavy  inather  to 


er  thes 


L   Thesp 


.—..,. ctio" and" force  3"lhiVin?aod 

'  eheid  si  Decessary.    It  shotild  seldom,  or  never, 

ove  the  engines  astern. 

re  of  the  water  ii  luuany  ukes 

to  a  depth  of  1000  fathoms,  f—"  -- 


at  closer  inteivato 


being  taken  foi 


e  frot 


'inl,,  an<lThe    ^ZT^ 
le  required  intervals.    To 


IK' time.    When  sc 


SOUSA 


■  pven  In^b  oT  win  u  paiA  out  it  001  chanted  by  mny  vamiion 
of  tp»d  between  sand  13  kootii  and  11  Ru]  off  OB  the  fnduatvddUI- 
plate  on  the  winch.    One  lee  ci  ffaduadou  on  Ibe  dial  indicatq 


chine  ilaile  aoundlnp  down  u  4°  latboma 

le  while  the  iMp  ia  under  way.   The  trnay 

bdni  ia  down  iliiwly,  the  gang  win  IndKale  when  the  bMtooi  la 
loucHd,  and  the  dial  correapondinj  to  the  Idtc  uaed  wvU  abow  at 
one?  tht  vcrtica]  depth  at  the  place  when  the  aeotry  itniciL 

dag  the  kite  and  aubatitutinf  a  kwL  wjtb  atmoapberic 
other  auloBUIk  depth  |auie»  flying  ainr' ~ — '' — 

:hed«k™ 


auipended  fni 


to  1 2  knou  if  doired  whi 


Fni;'iheltf  ' 
IhFfDinof 

id  KCiurd  to  tlie  tli  _ ,  ,     . 

h  the  leotiy  at  the  waio-'a  edgtt  the  ahip't  tpeed  li 
S  nr  o  knoTL  and  the  wirt  paid  out  freriy  until  the  idte 


_Thekit    ■ 
'(jftbe 


M,- 


he  aprini  S  alt 

X°s»-is 

i^er. 

mthewi 


»do(7ta 


TIk  ltd  Idle  incieuei  Ibe  ttrain  largely.  (A.  H.  F.*) 

■OUSA,  lOIZDE[MANOELPiSoiiuCo(m>iHaUiJSS-i63>). 
PortugucK  monli  and  prose-writer,  was  boiattSantarem,  amem- 
bcr  ol  tlic  noble  family  of  Souaa  Couliaho-  In  I57(t  he  broke  ofl 
his  iludici  at  Coimbn  Univenily  10  join  Ihe  ordei  of  Malta, 
and  <hort]y  afterwardi  wai  capluced  at  wt  by  Mooriih  piratei 

lalci  Masoel  de  Souh  Caulinho  nu  nntomed,  and  landing 


on  the  foasl  of  Aitgon  paised  throng  Valencia,  vbere  be  made 
Ihe  acquainUnce  ol  the  poet  Jaime  Falclo.  who  ihbu  to  have 
laapired  him  with  a  taste  ioi  study  and  a  quiet  life.  The  rutioul 
disailera  and  family  ttouhles  iDcreaied  this  deajie-,  wfakh  was 
coDGimed  when  he  nlutned  to  Fonugaj  after  the  hatilc  d 
Alcacer  vut  had  the  sorrow  of  witnciamg  the  Spanish  innskiD 
and  the  km  of  his  countiy's  indepcndeoce  -  Between  is$4 
and  I  s86  be  nuiricd  a  noble  lady,  D.  Magdalena  de  Viljiaia. 
widow  of  D.  John  of  Potlnsal,  the  loa  of  the  poe)  D.  Manocl  ol 
Portugal,  to  wbom  Camocns  bad  dedicated  hi)  leventb  ode. 
Settling  at  Aknada,  on  the  Tagus  i^posiie  Lisbon,  he  divided 
his  time  between  domestic  affairs,  Lleraiy  atudie*  and  bit 
mititaiy  duties  as  colonel  of  a  legtmcnt-  Hii  patriotic  disKke 
oi  an  alien  lule  grew  stronger  as  be  law  Portugal  exploited  by 
her  powerful  partneT,and  it  was  ultiraalely  biought  to  s  bead 
'n>SM.  In  that  year,  to  escape  the  pest  thit  devastated  LisboD. 
the  govemon  of  the  kingdom  for  Philip  II.  decided  to  mm 
their  quanera  (a  his  nsidence;  thereupon,  finding  hit  proten 
against  thit  irbililiy  RMlution  unheeded,  he  set  file  to  his 
house,  and  to  escape  the  consequences  of  his  courageous  act 
had  to  leave  PortugaL  Ccung  to  Madrid,  he  not  only  c*cap«l 
any  penalty,  owing  no  doubt  to  his  position  and  influence  st 
(he  Spanish  court,  but  was  able  to  pursue  his  lileniy  studies 
ia  peace  and  to  publish  the  work*  of  bis  Itiend  Jaime  Falc*« 
(Madrid,  1600).  Nothing  ia  known  of  bow  be  passed  Ibe  neit 
thirteen  years,  though  there  ia  a  tradition  that, «( IheintUBcerf 
a  biDtbei  resident  in  Panama,  who  held  out  Ibe  prospect  of 


id  his  aifc 


said  that  lortuoe  was  unpropitious,  and  that  Ibis,  to£rther  «i 

the  pewi  of  the  death  of  his  only  chiU,  D.  Anna  de  Norcnl 

caused  bis  return  home  about  1604.     In  1613  hi 

agreed  to  a  tepmtion,  and  he  took  the  Domi 

Ihe  convent  of  Bcmtoi,  while  D.  Magdalena  entered  Ibc  coovent 

the  motive  for  their  act  was  the  news,  brought  by  a  pilgrim 
from  Palestine  that  D.  Magdalena '1  Gist  husband  had  survived 
the  battle  of  Alcicet,  in  which  he  was  supposed  to  have  fiUen, 
and  still  lived;  Gantii  has  imnwrtaliied  the  legend  in  bb  pliy 
Frei  Lua  it  Smaa.  The  story,  however,  deKrves  bo  credit, 
and  a  more  natural  explanation  is  that  the  pair  took  their 
resohition  to  leave  Ihe  world  for  Ibe  cloister  from  molivcs  of 
I^ty,  thou^  in  the  case  of  Manoel  the  captivity  of  htscoualiy 
and  the  loss  of  his  daughter  may  have  been  contributory  caines. 
He  made  his  profession  on  the  gth  of  September  1614,  and  took 
the  name  by  which  he  is  known  as  a  writer.  Fro  Luii  de  Souia. 
In  1616,  on  the  death  of  Frd  Luii  Cacegas,  another  notatile 
Dominican  who  had  collected  materials  [grahislory  of  Iheorda 
and  for  a  life  of  the  famous  archbishop  of  Bra^,  D-  Flei  Bartho- 
lomew ofthe  Martyrs,  the  task  of  writing  these  books  was  conlidfd 
to  Frei  Lull.  The  Lijt  ef  Ou  Ardibiili„t  appeared  in  i6iq, 
and  the  first  part  of  the  Ckronidi  e/ SI  Dominic  in  i6ij,  while 
the  second  and  third  parta  appeared  poslhumousfy  in  1669 
and  1678;  in  addition  he  wrote,  by  order  of  the  govcmmeBt, 
the  .liiiuii  if  D.  John  ///.,  which  wen  published  by  Heiculaiw 
b  1S4A.  After  a  life  of  about  nineteen  yean  ^lenl  in  teUgien, 
he  died  in  i6ji,lesving  behind  him  a  memory  of  strict  obseivaBce 
and  personal  holiness. 

The  Oirmidi  ^  SI  Dtminit  and  the  Lift  tj  Ou  AtMiOep  U\r 
the  defect  of  maM  DLOnascic  vrrilingv — they  rtJaie  for  ibe  moA  cart 
only  Ibe  gDod.  and  eaaoeiate  It  wilboul  scruple.  «nd  ihey  sdmii 
all  nrti  of  prodinei,  n  long  ai  these  tend  to  incnaK  devotioa. 

iMblHoiiBai  all  in^cril^Nuise^  Ihe  word.  TWadersM 
amngemenl.  however,  are  admirable,  and  tbe  lucid,  peliytid  R)lr. 
puriry  of  dkdaa.  and  ninpl^  i^irid  deieiipelona.  entitle  Fra  Liii 
de  Souta  to  nok  as  a  great  fust-wtilEf.  His  neaphiin  are  «ll 
chosen,  and  be  employs  on  appracriatc  oceaiiDoa  faoiliar  teimi 
and  locutiona,  and  makes  full  use  of  those  channipc  diniiairIh>Tt  ia 
whicb  Ibe  Pottncwsc  language  Is  rich.  Hla  pnse  it  cbancitiisd 
by  elegance,  sweetness  and  stitngih,  and  is  remarkably  fret  'i^,™ 
the  aRectatisna  and  false  rhetoric  that  cbaractefised  the  tie.  la 
addidoB  to  bis  other  gifts,  Frei  Luit  de  Sauaa  waa  a  mi  Lslia 
poet.  ThensrenianveditIonsc(lhcI^<^lls<4nUiilfr.aiHtil 
appeared  in  French  (Paris.  iMi.  167a  and  181$).  in  luUan  (Rdo'. 
1717-iriS},  in  Spanish  (Madnd.  tin  and  1717}  and  in  Englii* 
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(London,  1890).    The  Hisloria  it  S,  DominfiM  may  be  read  in  a 
modem  edition  (6  vols.,  Lisbon,  1866). 

AuTROUTXBS. — O^as  d$  D.  Francuco  AUxandn  Lobo,lL  61- 
171^  Innocendo  da  Silva,  JHccienario  biUiotraphico  portupuMt 
V.  337,  zvL  73;  Dr  Soiua  Vtterbo^  MoMod  at  Souta  Couiimko 
(Liibon,  X9«>.  (E.  Pa,) 

SOUSinCt  or  SuBUK,  the  veniaadar  name  of  a  Enzopean  bur- 
lowing  rodent  mammal,  nearly  allied  to  the  marmots,  but  of 
much  smaller  sise  and  of  more  slender  and  aquinel-like  build 
(see  Rodemtia).  Tbe  spedes,  Spermopkilus  (or  CUiUus)  cUittus, 
is  rather  amsJler  than  an  ordinary  squirrel,  with  minute 
ears,  and  the  tail  reduced  to  a  stump  of  leas  than  an  inch  in 
length.  The  general  colour  of  the  upper  parts  is  yellowish  grey, 
with  or  withou(  a  rusty  tinge,  which  is,  however,  always  notice- 
able on  the  bead;  while  the  nndexparts  are  lighter.  The  range 
of  this  tpeidts  pnbraces  loulh-east  Europe,  from  louthem 
Germany,  Austria  and  Hungary  to  the  louth  of  Russia.  Farther 
east  it  is  rep]ace4  by  more  or  leas  nearty  allied  species;  while 
other  qiedes  extend  the  range  of  the  genus  across  central 
and  northern  Asia,  and  thence,  on  the  other  sijie  of  Bering 
Strait,  all  through  North  America,  where  these  rodents  are 
commonly  known  as  gophers.  Many  of  the  spedes  have  medium 
or  even  long  taOs,  while  some  are  nearly  double  the  site  of  the 
typical  representative  of  the  group.  All,  however,  have  large 
ched^-pouches,  whence  the  name  of  pouched  marmots,  by 
which  they  are  sometimes  called;  and  they  have  the  first  front- 
toe  rudimentary,  as  in  marmots.  They  are  divided  into  several 
subgeneiic  groups.  One  of  the  most  striking  American  spedes 
is  the  striped  gopher,  S.  {Ictidomys)  trideeemlineatus,  which  is 
marked  on  each  side  with  seven  yeOow  stripes,  between  which 
are  rows  of  yellow  spots  on  a  dark  ground.  The  common 
souslik  lives  in  dry,  treeless  plains,  espedally  on  sandy  or  dayey 
soil,  and  is  never  found  other  in  forests  or  on  swampy  ground. 
It  forms  burrows,  often  6  or  8  ft.  deep,  in  which  food  is  stored 
up  and  the  >nnter  sleep  takes  place.  Each  burrow  has  but  one 
entrance,  which  is  dosed  up  when  winter  approaches;  a  second 
hole,  however,  being  previously  driven  from  the  sleeinng  place 
to  within  a  short  distance  of  the  surface  of  the  ground.  This 
second  hole  is  opened  the  next  year,  and  used  as  the  ordinary 
entrance,  so  that  the  number  of  dosed  up  holes  round  a  burrow 
gives  ail  indication  of  the  length  of  time  that  it  has  been  occupied. 
Sousliks  feed  on  roots,  seeds  and  berries,  and  occasionally  on 
anxnuU  food,  preying  on  eggs,  small  birds  and  inice.  They  bring 
forth  in  the  spring  from  four  to  d^t  young  ones,  which,  if 
taken  early,  may  be  easily  tamed.  Sousliks  are  eaten  by  the 
inhabitants  of  the  Russian  steppes,  who  consider  thdr  flesh  an 
cqiedal  delicacy.  (R.  L.*) 

SOUTANE,  the  French  term  adopted  into  English  for  a  cassock 
espedally  used  for  the  general  daily  dress  worn  by  the  secular 
Roman  dergy  in  France,  Italy,  Spain  and  Portugal  The 
Med.  Lat.  subtaneuSf  adapted  in  O.  Fr.  as  solane,  in  Span,  and 
ItaL  as  solanaj  and  Port,  as  tolaina,  meant  an  under-skirt, 
and  is  formed  from  sublitSt  beneath,  sub,  under.    (See  CIassock.) 

SOUTH*  ROBERT  (1634-1716),  English  divine,  was  bom  at 
Hackney,  Middlesex,  in  September  1634.  He  was  educated  at 
Westminster  school  and  at  Christ  Church,  Oxford.  Before 
taking  orders  in  2658  he  was  in  the  habit  of  preaching  as  the 
champion  of  Calvinism  against  Sodnianism  and  Armintanism. 
He  also  at  this  time  showed  a  leaning  to  Presbsrterianism,  but 
on  the  approach  of  the  Restoration  his  views  on  church  govern- 
ment underwent  a  change;  indeed,  he  was  always  regarded  as  a 
txnoe-server,  though  by  no  means  a  self-seeker.  On  the  loth  of 
August  1660  he  was  chosen  publit  orator  of  the  university,  and 
in  166  X  domestic  chaplain  to  Lord  CHarendon.  In  March  1663 
he  was  made  prebendary  of  Westminster,  and  shortly  afterwards 
he  reodved  from  his  tmiversity  the  degree  of  D.D.  In  1667 
he  became  chaplain  to  the  duke  of  York.  He  was  a  xealous 
advocate  of  the  doctrine  of  passive  obedience,  and  strongly 
opposed  the  Toleration  Act,  declaiming  in  unmeasured  terms 
ag^iinst  the  various  Nonconformist  sects.  In  1676  he  was 
appointed  chaplain  to  Lawrence  Hyde  (afterwards  earl  of 
Rochester),  ambassador-extraordinary  to  the  king  of  Poland, 
and  of  his  visit  he  sent  an  interesting  account  to  Edward  Pococke 


in  a  letter,  dated  Dantdc,  x6th  December,  1677,  which  was 
printed  along  with  South's  Postkutnous  Works  in  17x7.  In 
1678  he  was  presented  to  the  rectory  of  Islip,  Oxfordshire, 
Owing) it  is  said,  to  a  peisoiud  grudge, -South  in  1693  published 
with  tran^Muent  anonymity  Animadversions  on  Dr  SkerlocVs 
Booh,  entitled  a  Vindication  of  the  Holy  and  Ever  Blessed  trinity, 
in  Which  the  views  of  William  Sherlock  {q.v.)  were  attacked 
with  much  sarcastic  bitterness.  Sherlock,  in  answer,  published 
a  Defence  in  X694,  to  which  South  replied  in  Tritkeism  Charged 
upon  Dr  Sherlock's  New  Notion  of  the  Trinity,  and  the  Charge 
Made  Good,  The  controversy  was  carried  by  the  rival  parties 
into  the  pulpit,  and  occasioned  such  keen  feeling  that  the  king 
interposed  to  stop  it.  During  the  greater  part  of  the  rdgn 
of  Anne  South  remained  comparatively  quiet,  but  in  x  7x0  he 
ranked  himself  among  the  partisaiu  of  Satheveiell.  He  declined 
the  see  of  Rochester  and  the  ^ttLoety  of  Westminster  in  17x3. 
He  died  on  the  8th  of  July  1716,  and  was  buried  in  West- 
xninster  Abbey. 

South  had  a  vigorous  style  and  his  sennona  were  marked  by 
homdy  and  humorous  appeaL  His  wit  seneniUv  inclines  towards 
sarcasm,  and  it  was  probably  the  knowledge  01  his  quarrelsome 
temperament  that  preventea  his  promotion  to  a  bishopric.  He 
was  noted  for  tbe  extent  of  his  charities.  He  published  a  larae 
number  of  sin^  sermons,  and  they  appeued  in  a  collected  form  m 
169a  in  six  volumes*  reaching  a  second  edition  in  his  lifetime  in  17 15. 
There  have  been  several  later  issues;  one  in  two  volumes,  with  a 
memdr  (Bohn,  1845).  His  Opera  fosikuma  UUina,  including  his 
will,  his  Latin  poems,  and  his  orations  while  public  orator,  with 
memoirs  of  his  life,  appeared  in  1717.    An  edition  of  his  works  in 

Lvols.  was  published  at  Oxford  in  1833,  another  in  5  vols,  in  1842. 
ealso  W.  C  Lake,  Classic  Preachers  of  the  Enriish  Church  (1st  series, 
X877).  The  contemporary  notice  of  South  by  Anthony  Wood  in 
his  Aihenae  is  strongly  hostile,  said  to  be  due  to  a  jest  made  by 
South  at  Wood's  expense.. 

SOUTH  AFRICA.  As  a  geographical  unit  South  Africa  is 
usually  hdd  to  be  that  part  of  the  continent  south  of  the  middle 
course  of  the  Zambezi.  The  present  artide  (x)  deals  with  that 
part  of  Africa  as  a  whole,  (2)  outlines  the  constitution  of  the 
British  possessions  forming  the  ynion  of  South  Africa,  and  (3) 
summarizes  the  history  of  the  country  from  the  time  of  its 
discovery  by  Europeans. 

I. — Genesal  Featuk^s 

In  the  ge6gnphical  sense  suted  South  Africa  lies  between 
x6*  and  35**  S.  and  xa**  and  36*  £.,  narrows  from  x6oo  m.  from 
west  to  east  along  its  northern  border  to  some  600  m.  of  coast 
facing  south.  Its  greatest  length  south-west  to  north-east  is 
also  about  -x6oo  m.  It  has  an  area  of  about  x, 333,000  sq.  m. 
It  comprises  the  Union  of  South  Africa  («.e.  the  provinces  of  the 
Cape -of  Good  Hope,  Natal,  with  Zultiland,  the  Orange  Free 
State  and  the  Transvaal);  Basutoland,  Bechuanaland,  Swazi- 
land and  Southern  Rhodesia,  all  British  possessions;  German 
South-West  Africa,  and  the  southern  part  of  Portuguese.  East 
Africa.  By  some  writers  Northern  Rhodesia  is  included  in 
South  Africa,  but  that  district  bdongs  more  accuratdy  to  the 
central  portion  of  the  continent.  Other  writers  confine  the 
term  to  the  British  possessions  south  of  the  Zambezi,  but  in 
this  case  British  South  Africa  is  the  proper  designation.  South 
African  standard  time,  adopted  in  X903,  is  that  of  30°  E.,  or 
two  hours  in  advance  of  Greenwich. 

Physical  Features. — ^There  is  a  marked  uniformity  in  physical 
features  throughout  South  Africa.  The  coast  line,  from  the  mouth 
of  the  Kunene  on  the  west  to  the  ddta  of  the  Zambezi  on  the 
east,  is  little  indAited  and  contains  only  two  sheltered  natural 
harbours  of  any  size— Saldanha  Bay  on  the  west  and  Delagoa 
Bay  on  the  east.  At  Port  Natal,  however,  the  removal  of  the 
sand  bar  at  its  entrance  has  made  available  a  third  magnificent 
harbour,  while  at  Table  Bay  (Oipe  Town)  and  at  other  places 
ports  have  been  constructnl.  South  Africa  presents,  however, 
a  solid  land  mass  without  peninsulas  of  any  size  or  any  large 
islands  off  its  coasts.  Moreover,  behind  the  low-lying  coast- 
lands,  which  extend  in  general  from  50  to  250  m.  inland, 
rise  ramparts  of  hills  shutting  off  the  interior.  This  conforma- 
tion of  the  country  has  been  a  poweriul  influence  in  determining 
its  history  and  development.     Here  and  there  the  mountains. 
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which  run  in  lines  panlle!  to  the  coast,  approach  dose  to  the 
sea,  as  at  Table  Bay.  In  the  south-east,  in  the  Drakensbeis, 
they  attain  heights  of  xo,ooo  to  xx,ooo  ft.,  elsewhere  the  highest 
points  are  between  8000  and  9000  ft.  They  form  teirace-Uke 
steps  leading  to  a  vast  tableland  (covering  about  900,000  sq.  m.) 
with  a  mean  elevation  of  4000  ft.,  the  highest  part  of  the  plateau 
— the  High  Vdd  of  the  Transvaal— bdng  fully  6000  ft.  above 
the  sea.  In  its  southern  part  the  plateau  has  a  general  tilt 
to  the  west,  in  the  north  it  tilts  eastward.  .  This  tOt  determines 
the  hydrographical  system.  In  the  south  the  drainage  is  to  the 
Atlantic,  chiefly  through  the  Orange  River,  in  the  north  to  the 
Indian  Ocean  through  the  Zambezi,  Limpopo  and  other  streams. 
A  large  number  of  smaller  rivers  rise  on  the  outer  slopes  of  the 
mounta'n  ramparts  and  flow  direct  to  the  sea.  In  consequence 
of  their  great  slope  and  the  intermittent  supply  of  water  the 
riveis — except  the  Zambezi — are  unnavigable  save  for  a  few 
miles  from  their  mouths.  The  central  part  of  the  interior 
plateau,  covering  some  130,000  sq.  m.,  is  arid  and  is  known  as 
the  Kalahari  Desert.  The  western  region,  both  plateau  and 
coastlands,  specially  that  part  north  of  the  Orange,  is  largdy 
semi  or  wholly  desert,  while  in  the  Cape  province  the  terrace 
lands  below  the  interior  plateau  are  likewise  arid,  as  is  signified 
by  their  Hottentot  name  karusa  (Karroo).  The  southern  and 
eastern  coastlands,  owing  to  di£ferent  climatic  conditions  (see 
infra)  are  very  fertile. 

The  geological  structure  is  remarkably  uniform,  the  plateau 
consisting  mainly  of  sedimentary  deposits  resting  on  czystalline 
rocks.  The  Karroo  system  (sandstones  and  marls;  covers 
immense  areas  (see  Atrica,  (  Geology),  Intrusive  dikes — 
locally  known  as  ironstone — ^by  preventing  erosion  are  often 
the  cause  of  the  flat-topped  hills  which  are  a  common  feature  of 
the  landscape.  The  Witwatersrand  series  of  the  Transvaal 
indudes  auriferous  conglomerates  which  have  been  worked 
since  z886  and  constitute  the  richest  gold-mines  in  the  world. 
The  diamondiferous  areas  at  Kimberley  and  in  the  Pretoria 
district  are  likewise  the  richest  known.  Coal  beds  are  widdy 
distributed  in  the  eastern  districts  while  there  are  large  copper 
deposits  in  the  west,  both  at  the  Cape  and  in  German  territory. 

Climate. — The  general  characteristics  of  the  dimateare  determined 
more  by  the  physical  conformation  of  the  land  than  its  proximity 
to  the  eauator.  The  eastern  escarpnicnts  (the  Dnkensbeig.  &c.) 
of  the  plateau  intercept  the  rain-bearing  winds  from  the  ^Indian 
Ocean,  so  that  over  the  greater  part  of  the  interior  the  rainfall  is 
■light  (5  to  34  in.).  This,  added  to  the  elevation  of  the  land,  makes 
the  dimate  in  general  dry,  bradng  and  suitable  for  Europeans,  not- 
withstandinff  that  the  northern  part  is  within  the  tropics.  Tem- 
perature it  h^h,  the  mean  yearly  average  lyin^  between  60*  and 
70*  F.  Only  along  the  south-eastern  coast  and  m  some  of  the  river 
valleys  is  tne  dimate  of  a  markedly  tropical  character;  here  the 
rainfall  rises  to  50  in.  a  year  and  the  coast  u  washed  by  the  warm 
Mozambique  current.  The  C^pe  peninsula  and  the  western  coast 
receive  the  cold  currents  from  the  Antarctic  rM;ions.  Except  in 
southern  and  western  Cape  Cdony  and  along  the  Atlantic  coast, 
summer  is  the  rainy  season. 

Flora  and  Fauna. — In  consequence  of  the  defident  rainfall  over 
the  greater  part  of  the  country  the  flora  is  not  luxuriant  and  there 
are  no  larve  forests.  Coarse  grasses  are  the  characteristic  vegetation 
of  the  tableland.  On  the  plains  where  grasses  cannot  find  sufficient 
moisture  their  place  is  taken  by  "bush,*  composed  mainly  of  stunted 
mimosas,  acacias,  euphorbia,  wild  pomegranate|  bitter  aloes  and 
herbaceous  plants.  Forest  patches  are  found  in  the  kloofs  and 
seaward  sides  of  the  mountains;  willows  often  border  the  water- 
courses; heaths  and  bulbous  plants  are  common  in  some  areas. 
In  the  semi-tropical  regions  south-east  of  the  Drakensberg,  t.e.  the 
coastlands  of  Natal  and  Portuguese  East  Africa,  the  vegetation  is 
abundant,  and  mangroves,  palms,  baobab  and  bombax  trees  flourish. 
Here,  and  also  in  the  upper  Limpopo  valley,  cotton,  tobacco, 
and  rubber  vines  are  found.  Among  the  timber  trees  are  species 
of  pine,  cedar,  ebony,  ironwood,  stinkwood  and  sneczewood.  Ffower- 
ing  plants  include  numerous  spedes  of  terrestrial  orchids,  the  so- 
called  arum  lily  {JRichardia  Africana),  common  in  low-lyinj;  mdst 
land,  and  the  white  everlasting  flower,  found  abundantly  m  some 
regions  of  Cape  Colony.  Of  non-indigenous  flora  are  the  oak,  poplar, 
bluegum,  the  Australian  wattle,  the  vine,  and  almost  every  variety 
of  fruit  tree  and  European  vegetables.  In  suitable  regions  tea, 
coffee,  sugar  and  rice,  as  well  as  tobacco  and  cotton,  are  cultivated. 
In  the  western  districts  of  the  Cape  viticulture  is  largdy  fdlowrd. 
The  cereal  most  grown  is  maiae  (known  in  South  Africa  as  mealies) ; 
kaffir  corn,  wheat,  barley  and  oats  are  also  largdy  cultivated.   The 


sdl  is  everywhere  rich,  but  the  lack  of  peretmiat  water  and  the 
absence  of  irrigation  works  on  a  large  scale  retards  agricuhuie. 
Most  of  the  veld  is  divided  into  huge  farms  devoted  to  the  icariag 
of  cattle,  sheep,  goats  and  horses.  On  the  Karroo  are  mamerous 
ostrich  farms.  Lucerne  is  very  largdy  grown  as  fodder  for  the 
cattle. 

The  native  fauna  was  formeriy  very  rich  in  big  osme.  a  fsct 
sufficiently  testified  by  the  names  fven  by  the  eany  Eiiropeaa 
settlers  to  mountains  and  streams.  The  lion,  elephant,  rhinoceros, 
hippopotamus,  giraffe,  buffalo,  quagga,  nbn.  and  other  large  aainab 
were,  however,  during  the  i8tn  and  19th  centuries  driven  out  of 
the  more  southern  regions  (though  a  few  elephants  and  boffaloa, 
now  carefully  preserved,  are  still  found  at  the  Cape),  the  quaggs 
being  totally  exterminated.  In  the  Kalahari  and  in  the  eastcra 
lowlands  (from  Zululand  to  the  Zambesi  ddu)  most  of  theK  animals 
are  still  found,  as  wdl  as  the  dand,  wildebe«»t  moA  gcmsbok.  The 
leopard  (called  a  tiger  in  South  Alrica)  is  still  fairly  ooodhdoo  ia 
all  mountainous  regions.  Spotted  hyenas  and  Jackals  are  also 
numerous.  The  kudu  is  now  the  most  common  of  the  lamr  ame- 
lopes,  the  duiker  and  klipspringer  are  among  the  smaller  anteiopei  still 
existing  in  large  numbers.  Baboons  are  common  in  some  districts. 
Birds  mdude  the  ostrich,  great  kori  bustard,  the  eagle,  vuhore. 
hawk  and  crane,  francolin,  golden  cuckoo,  loorie,  scarlet  and  ycUow 
finches,  kingfishers,  parrots  (in  the  eastern  regions),  pelicans  and 
flamingoes.  There  are  thirty  varieties  of  snakes.  Locusts  sve 
conspicuous  among  the  common  pbgues  of  the  country.  In  Rbodesa 
and  on  the  east  coast  the  tsetse  fly  is  found  and  tennites  are  wkldy 
distributed. 

Inhabitants. — ^The  aborigines  of  Sottlh  Africa  an  xqwcMnted 
by  the  Bushmen  and  Hottentots,  now  found  in  any  radsl 
purity  only  in  the  Kalahari  and  in  the  southern  pan  of  Gennan 
South-West  Africa.  All  the  other  natives,  populariy  called 
KaflBrs,  are  members  of  the  Bantu-negroid  family,  of  whom  they 
here  form  three  distinct  branches:  (z)  the  Zulu^Xosas,  origin- 
ally confined  to  the  south-east  seaboard  between  Delagoa  Bay 
and  the  Great  Fish  River,  but  later  (19th  centtiry)  qxrcad  by 
conquest  over  Gazaland,  parts  of  the  Transvaal,  and  Rhodesia 
(Matabddand),  (2)  the  Beckuanas\  with  the  kindred  Basutos, 
on  the  continental  plateau  from  the  Orange  to  the  Zambezi,  and 
ranging  westwards  over  the  Kalahari  desert  and  the  Lake 
Ngami  region;  (3)  the  Ova-Herero  and  Ova-Mpo,  confined  to 
German  South-West  Africa  between  Walfish  Bay  and  the 
Kunene  River. 

All  these  mixed  Bantu  peoples  are  immigrants  at  varksiis 
periods  from  beyond  the  Zambezi.  The  Bechuanas,  who  occupy 
by  far  the  largest  domain,  and  preserve  the  totemic  tribal 
system,  were  probably  the  first  arrivals  from  4be  novth  or  the 
north-sea  coastlands.  As  early,  probably,  as  the  8th  century  aj>. 
Arabs  had  formed  a  settlement  on  the  coast  at  Sofala,  130  m. 
south  of  the  mouth  of  the  Zambezi,  but  they  got  no  further 
south  nor  do  they  appear  to  have  penetrated  inland,  tbou^  they 
traded  for  gold  and  other  artides  with  the  inhabitants  of  the 
northern  part  of  the  plateau-^the  builders  of  the  zimbabwcs 
and- other  ruins  in  what  is  now  Rhodeda  (q.t.)  The  Asiatic 
inhabitants  of  South  Africa  of  the  present  day  are  mainly  Indian 
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tooGa  brought  to  NUi]  since  1S60.  Tic  white  ncs  npnsented 
lit  mainly  Dutch  mod  British;  colaniHtion  b;  Europcui  nca 
datlnx  from  the  17th  century.  Tliere  sre  a  ten  tbouiud 
Gfrnuns  uid  PortugucBc,  chiefly  iix  the  taritorles  bdontfnf  to 
Itei  n^iective  anutrie*.  The  Iihle  on  p.  464  tbom  tlie 
intuhitmti,  white  tad  cobuRd,  In  Che  different  temtories 
inu  which  South  Altia  b  divided,  ud  ibo  the  um  of  thew 
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(Pen.  ivr;',  9840)  in  Dcliiiioa  B*y. 
lie  CWiim-^OrirlniUy  ffpinfed  by  Enrepcwi*  owidy 
'micnt  d(pS(  [or  ihip  on  tbdr  ny  (o  India,  ilm  mhli 
V  3omn  Alricm  for  loni  oniietcd  in  ha  agncuhural  and  pavtonl 
RBurcca.  Mcalica  and  wheat  wen  the  prindpa]  cropa.  Wool, 
moliair  ud  oorich  f  catbm  wm  the  dud  atxra,  the  oilv  nlncnl 
nrnrtBl  bone  coppa'  (frnn  the  Nuiaqabiid  nuon).  The  epen- 
in(  up  of  tbe  diamond  mins  at  Kimbnley  (1S70}  lolloIRd  (ifafi) 
tiy  the  diionvny  of  the  Witwalcnrand  goldfieldl  eOnlpleiEly 
ITvgtutlolrixcd  the  fcDnomic  Btuation  and  prnloundly  AodiBEd  the 
hiitcry  of  tbe  country.     They  Led,  anumg  otha  Ihiin,  to  the 

cloH  c4  tb*  Gnt  decade  ol  the  loth  century  the  cepcnch  o(  in- 
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Ccat  gf  South  Alrio. __ _  _ _..  . 
added.  In  thi  Cape,  Natal  and  the  Tnuvial  ceol  mining  i> 
Ividr  developed;  in  the  Tiaanaal  and  the  Cap*  inbacco  ii  gmwn 
aituivdy;  au^,  ta  and  other  tnirical  and  lub-tmpical  produce 
m  lufely  cultivated  in  Natal  and  the  Portugoeae  tcTriiDry.  and, 
nncc  1903,  meaUca  have  become  an  Important  article  of  expon. 
1hcre  are  few  manufacturea;  amonf  the  chiet  ere  the  maHnir  ol 

The  impate  are  of  a  ptnenl  nature,  leililei  and  lood-Kuflt  bdiif 
the  iDOft  iiuportanc- 
Imtuiam, — The  icanty  ralntell  in  many  poru  at  South  Africa 


iX 


cvcp^onally  fertile. 


Later  bofiu  opnatioaa  werr  urdmaten  by  the  govcnunent.  and 
the  advice  of  eiwneer*  acquainted  wiih  Egyptian  and  Indian  iiriya. 
tioa  works  Hugbt.  A  rwft  wm  drawn  up  by  ^  Ittien  Mr)  Um. 
WDIcochi  ia  looi  in  which  he  eatinmnl  that  there  were  in  the  Cape, 
Oonge  Free  State  and  the  Tnnivaal,  ],ooo,iidi>  *cr«  which  could 
be  brnoiht  under  ifricatioa  at  a  con  of  about  j^tOco/wo.'  The 
value  of  the  land,  in  lu  arid  contUtion  slmoet  nil,  when  iirigated 
be  pliccd  at  isne  £l<WdaOiDao.  None  of  the  South  African  (Dvem- 
BHDs  wso.  however,  then  in  a  position  10  undertake  lor^  warko. 
At  the  Cape  the  census  of  190*  |ave  4IJ.6ea  acres  as  the  area  under 

dni^  s  csnnl  (compleKd  ia  1904)  21  m.  long  took  ofl  from  (he 
Bieede  Rim  and  feniliied  a  larie  area,  with  the  mult  that  Roben. 
■B  ranks  IB  the  second  (icheit  disoict  In  the  pruvince.    Over  the 


AFRICA 

Karno  and  other  arid  Rfloas  some  10^000  borEbolea  had  been  eu 

to  depths  varyioB  from  yt  to  soo  ft.,  their^yleld  beinv  6o,qc — 

Cns  a  year.  Tbe  value  of  luid  under  artesian  wSl  inii 
in  tbe  Groaff  Reinet  district)  has  iunaeed  f  roD  Ms.  to 
pa  nurfm.  MoiT  important,  howwer,  are  the  supplies  w  nv 
derived  fitim  the  contml  o<  flood  Wats,  millioBS  of  cubic  feet  of 
the  beet  soil  bdnc  annually  washed  into  the  sea.  The  Boer  govern- 
menti  had  done  Kiile  to  prnmotv  irrigation,  but  dutins  1905-t9C7 


,     ,  jotbelirluiioa 

•e  pcovincea.   At  least  330MO  acne  In  tbe  Trans. 

luneracively  brintedj  and  t  "" 


act  the  Wuitenon  Irrjgal 

on  the  uppB-  Tugela-    In  .^, ....—,  ^.„^, 

of  all  the  govcrnmcn  ta  of  Bntisb  South  Afiica  was  ] 
U  the  Cap*  piwvince. 


sf^i9C4J^'«powix 

■resenlalive 


ere:  lotal  Inde  17D,09}mo;  imports  ti44i»,ooo  (includinf 
1.641,000  via  Portuguese  porta):  nports  £4},nu,«»  Unclud^ng 
iij.ooofmm  Portuguese  ports).  Tbe  raw  eold  ejponed  was  worth 
liJH7,ooo  but  the  eiport  of  diamonfli  lell  to  U,7g«  ooo.  In 
109  the  value  of  the  imports  into  Brillth  South  AJdca  wis 
turned  at  ligMl,ooo\  the  value  of  the  eiporta  at  £51,151.000.' 
I  the  imports  over  £15,850,000  ome  from  the  United  Kintdom, 
£2,340.000  from  Auitrolia,  £3,450,000  from  Germany,  and 

1  from  the  United  Sutea.     (Jf  the  exports  raw  gold  was 

£11,103,000,  diamondi  at  £6,370,000.  wool  at  iZntiooo 

cTrieaSierB  at  £1.091,000.     The  valUe  of  the  impons 

:hit>ugh  Del^oa  Bay  andotber  Portuguese  ports  was  Jtfi.niiCIOOi 
;he  enports  from  Portugueae  porta  were  vslued  at  shflhw  over 
[joo.ooo.  In  the  four  yean  the  impofti  from  the  United  Kngdom 
verr  about  58%.  from  other  parti  of  the  empre  13%.  Of 
-      '■       ■   'ansdom   took  some,  ^^V,;  a^  condden 


;i3l^ 


took   ™^f'.-^|  - 


frotestants.     Mo«  of  Ihoae  of  Dutch  del 
Dutch  Reformed  Churdi  lNtJtnl*ilici  H 


,  the  United  Suie^ 
rldle  iphstHtants  are 
^nnifs  Ktri),  the  state 


«  divided,  mainly.  Into 
The  Bapliita  and  Con. 
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another  (^t»i^ 

of  tlu^  oiluiEimtioiii  an  vku>4natotic  for  the  Cape  feulan 
<]biiici),ilMCi|Kj;mnnidiitrin).Nitil.OnntcRI>a',  Kimboler 

Zunboi  (or^cSeH). 

'  An  tbc  dmnlKt  maintaia  minfoM  to  the  lutivea.  The  fint 
to  ntar  the  field  vor  tb«  Jvaulta  and  Dookidicada,  who  labouitd 
on  tbe  KHith-caM  coaat  and  amooi  tb*  aubiacti  of  the  BoaQODtapa 
(n  FoRTDsnua  Etsi  Aruc*}.  Thst  wodi  laued.  (nw  aboat 
..,.  ._  ..,.  ._..  -.  ..-^  jijj  u,jjj  trace.  Tbe  eaily 
■11  *^****— *'  A  Mocaviaa 
M  bc^un  la  1737,  andfliKd 

„  -,-r, — —    -m thewnbaioitheocJofHrt^— 

In  1791.  Bilort  tlie  dcK  of  the  cmtniy  tbe  London  Hisioiiary 
Sodely  aataed  ibe  Gdd.  Tbc  irock  1*  thli  Bdny'i  agnu  ha> 
had  1  (Rata'  inBuence  on  tbe  biRory  o(  South  Africa  than  that  o( 
aay  olber  Rli|iDiu  body  ave  tbe  Dutch  tUorniRl  Cburth.  Not 
la  order  caaie  the  Waieyani  mod  the  Gluaow  UuBonary  Society 
{E>re>byleriaa).  tbe  laR-nuDcd  lodety  loundioc  in  i8u  tbe  lutiim 
of  Lovedale— BOW  the  moB, important  in«itutioii_)n  Smith  Afr" 

So^ety  (wfcue  anolB  have  laboured 
Uadi)  lent  dut  tbor  beat  nuKcnian 

C^tboGocDUmltbefi^bUcron.  gy  tbeeodol  ^, -^ 

[uUy  5%  of  the  total  native  population  aoirmrA  Chmtunity' 
I  IlK  Jen  form  a  imall  but  influFntuI  ronununity.  There  ate 
•ooae  thouanda  it  Mabonnnedaaa  in  the  Cape  (chiefly  Malayi)  and 
brger  naniben'la  NataL  where  there  i*  abo  a  Ur^  Hindu  popula-^ 
tioo.  At  UmredijD  Maiquea  the  Chineae  coiony  baa  ica  own  tempk 
tod  ceUgiaua  aervicea. 

JLov.'— The  baaii  of  the  common  law  ol  Britiih  Sonlh  Africa  Is 
tbe  Roman-I>utch  taw  as  it  eziiled  in  Holland  at  the  end  ol  llie 
tSlh  antury.  Thii  was  simply  the  old  Roman  lurisprudencc 
embodied  in  the  legisbtion  of  Justinian,  modified  by  custom  and 
le^ilative  decrees  during  the  couisc  o(  the  centuries  which 
witnessed  the  growth  of  civiliEation  in  Europe;  and  it  is  to  all 
Intents  and  pyrpoaes  the  jurisprudence  which  waa  the  foundation 
of  the  Code  Napolten.  It  wil  in  part  ckaely  akin  to  the 
"  Diodem  Roman  law  "  which  is  pncliBcd  widely  over  tbc  con- 
tinent of  Europe,  and  even  in  Scotland,  at  Ihc  present  day. 
The  authorities  upon  the  common  law  m  South  Africa  are:  the 
Dutch  commentaloTB  upon  the  dvil  taw,  the  atltnte  law  o( 
Holland,  the  decisions  of  the  Dutch  courts,  and,  faiting  thtne, 
(he  arfuijuni  ciniis  itself. 

In  the  period  which  has  elapsed  since  Ibe  establishment  of 
British  rule  at  tbe  Cape  the  law  has  been  consldenbly  modified 
and  altered,  both  by  legislation  and  by  judidal 


hardly  ai 


ence  in  principle  over  the  greater  put 
w  Geld  of  jurisprudence  between  the  law  of  En^and  and  ttic 
law  of  South  Africa.  Tbe  taw  of  contncti,  the  law  of  toRs, 
the  mercantik  law,  the  law  reUtini  to  ibipfHcg  and  hisurance, 
not  to  tnention  otbei  subjects,  ue  pnu^ioUy  idtotlcal  with 
those  of  England;  and  even  the  ciimloal  taw  1*  virtually  the 


B  attomey-gcaQa]  of  Cape  Coiony. 


EGEKERAL  PEATOKES 

.'  of  the  crrQ  juri^mdencE 
the  cscapf  of  malcfacton,  IMXabiy 
Ib  OKI  of  baud  01  fttsily  in  any  form,  than  exist  unda-  the  taw 
of  Engl«ML  The  constitution  of  tlie  courts  is  based  on  tbe 
cnmpfe  of  the  Eaglish  judiciary,  and  the  rule*  ol  cvidtotc 
•od  pnctdmc  an  ptmctically  the  aaine  In  both  ctiminal  >Dd 
dvH  caaci  *•  In  England.  All  aerioua  cases  of  crime  an  tried 
before  ■  Judgeuid  Jiuy,  with  the  aame  formalitie*  and  at 
■s  in  EngluMl,  while  minor  oflencea  are  dealt  «i . 
magiunta  poncaamg  a  limited  Matutorv  J 
criminal  cues  it  ia  neceasary  for  the  jury  to  ' 
verdict.  In  dvil  casta  either  party  may  d 
priviltse  which  b  seldom  exercised;  but  in 
of  tbe  majority  of  Jurors  prevails. 

The  moM  marked  diEerencs  between  the  En^ish  and  South 
AtrlCBB  systems  of  law  la,  as  mi^t  be  expected,  to  be  foond 
In  the  law  idating  to  real  property.  Id  South  Africa  then  is 
a  rigid  and  universal  apfdication  of  the  principle  of  r^isttmtloD. 
The  title  to  land  is  registered,  in  all  cues;  and  ao,  with  a  few 
exccptionB,  Is  every  servitude  or  easement,  mortgage  cr  charge, 
upon  land.  With  regard  to  the  devolution  of  property  upon 
death,  it  may  be  remarked  that  the  law  ol  intestate  succession 
applies  equally  to  real  and  penona]  eslale,  there  bang  no  law  of 
primogoilture.  The  rules  of  distribution  in  intaucy  difler, 
however,  very  considerably  fmm  those  established  in  En^an± 
There  is  absolute  freedom  of  Icstamentary  diquiitian  in  the 
Cape  province  atad  in  tome  other  parts  of  South  Africa.  The 
eflect  of  marriage  upon  the  properly  of  the  q»uses  is,  by  Ibe 
Roman-Dutch  law  and  in  the  atsence  of  any  anie-nuptial 
contract  to  tlie  contrary,  to  bring  about  a  cmnplele  coomiinily 
of  property,  vinuaily  a  univenal  partnership  between  husband 
and  wile,  subject  to  the  sole  and  absolute  control  of  the  husband 
while  the  marriage  last*.  The  courts  ban,  however,  the  light 
to  interfere  for  tbe  protection  of  the  wife  in  case  of  any  flagrant 
abuse  of  the  power  thus  vested  In  the  husband.  Ante-nnpiial 
agreements  may  be  of  any  nature  the  panics  may  cbooae.  Such 
agreements  must  in  all  cue)  be  publicly  regiiiered.  Upon  the 
dusatution  of  a  maniage  b  community  of  property,  ot  in  the 
event  of  a  judidal  scpaistioD  a  cimmiiniinu  Imunim,  the 
ptopetty  of  the  spouse*  is  divided  as  upon  the  liquidation  of  ■ 
partnenhip.  It  it  DO!  neceaaty  here  to  refer  pirticolatty  to 
certain  exFepiioni  to  this  general  rule  in  cases  of  divorce. 

By  the  common  law  gifla  between  husband  and  wife  during 
marriage  an  void  as  igainst  creditors.  This  rule  onnoe  be 
evaded  even  by  inle-nuptial  agreement.  By  the  nalute  lav 
of  Natal  poat-nuptial  agreements  t«tween  qxoise*  ate  permitted 


at  length.  Divorce  b  granted  to  either  qwuae  for  either 
adultery  or  nulidoua  deMrtioo,  the  distinctions  eiublishedby 
the  Enj^isfa  law  between  husband  and  wife  hi  respect  tf  divorce 

Xaiitutf.— The  language*  spoken  In  Sooth  Africa  by  tbe 
inhabitants  of  European  descent  are  English  and  Dutch,  Ibe 
laltet  chiefly  in  the  form  of  a  patc&  cdloquially  known  aa  ibe 
Ta«L  (Gennan  and  Fwtuguese  are  spoken  in  the  poaaeasiocs 
of  Ibose  countiie*,  but  a  knowledge  of  En^iah  or  Dutch  is 
frequent  even  in  those  territories.)  The  history  d  the  Dutcb 
language  in  South  Africa  la  intimately  bound  up  with  the  history 
of  tbe  South  African  Dutch  people.  The  basis  of  the  language 
as  spoken  to-diy  ii  that  irth-centut}  Dutch  of  HoUsnd  which 
the  first  settlers  brongfat  to  the  country;  and  although  the  Dutch 
of  Holland  and  tbe  Dutch  d  South  Africa  differ  very  widely 
to-day.  Cape  Dutch  differ*  len  widely  from  the  Dutch  language 
of  the  t;tb  century  than  from  the  modem  Dutch  of  Holluid, 
Tbe.tongne  of  the  vut  majority  <rf  the  Dutch-q>eaking  inhahitaDia 
inay  thus  be  said  to  be  a  degenerate  dialect  of  the  ifth-century 
Dutch  of  Holland,  with  a  very  Umited  vocabulary.  The 
limiting  of  tlie  vocabulary  Is  due  to  two  reaaoos.  In  the  first 
place,  the  eariy  settlers  were  drawn  principally  front  (he  peaaut 
class,  being  chiefly  discharged  scddiers  and  sailors;  and,  further, 
when  once  settled,  the  necessity  lor  '"■^^"j  the  language  in- 
teOigiblf  to  the  natives  by  when  the  Mttlen  weic  utnnittdcd  kd 


adkd 


coNSTmmoN) 

to  ■  ttin  funha  limpUSotloD  of  Bptcch  itinctDn  ud  cnrUQ- 
menl  of  tba  vocAbuluy.  There  [hio  gr^w  up  ui  unfnminAliuI 
dialect  of  Datch,  iuIlhI  only  to  iht  modt  ordinary  nquircmnu 
of  tbe  everyday  tile  of  a  lunl  population.  It  bccuoe  a  las- 
[luge  <rith  ndihn  a  lyntBi  out  a  litentme.  At  the  uine  time 
it  remained  in  charscto  almott  entiiely  Dotcb,  no  French — 
in  apite  of  the  IncocpcntKHi  into  the  population  of  the  Hugue- 
not emigrants — and  only  a  few  Malay  words  finding  a  place  in 
the  TaaL  But  lide  by  lide  with  ihb  languije  of  everyday  life 
a  punt  tonn  of  Dutch  hai  continued  to  etitt  and  find  ill  usei 
under  certain  condilioni.  It  mux  be  borne  in  mind  that  the 
Boer*  of  evoy  grade  have  alwayi  been  more  or  las  leduhmsly 
iosirucled  in  religious  subjects,  at  all  event*  to  the  extent 
requited  to  fit  them  foi  formal  membenliip  of  their  church, 
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a  all  tbeic  vanderinp  they  have  u 
by  theii  paiton.  The  Dutch  Bible  and  C 
in  pure  Dutch.  Tbe  Unguage  of  the  Dutc 
as  that  of  the  En^sb  version.  Moreovc 
Church  have  always  been  omducted  In 
simple  Dutch;  and  the  clergy,  in  their 
people,  have  as  a  general  rule  ibltained  ' 


luilly  been  attended 


(lltnaUy  a  step),  Ih 


ou>  ler  tbe  bouiehijd  *k 
onneily  all  South  African  hwi 
ut  in  Uie  cemnl  paili  of  t) 
K  buildings  are  now  wiltnut 


+67 

'iolermiltoit 


™  ee  pum, 
meyi  also  tbe 


,    .     Md.    The 

.     .    ■   hod 


Tbe  name  givtB  la 
frasKDVcied  ^teai 
low   filled   wi£^wa 


...  _  tiing  in  the 

ordinary  dialect.   The  Boer  thus  has  but  slight  diHiculty  ' 
reading  and  understanding  pure  Dutch.     Under  the  induer 
of  Africander  .nationalism  stienuout  efforts  have  been  mi 
to  teach  the  language  in  the  schools  throughout  the  gteai 
part  of  South  Africa.    In  the  Transvaal  and  Orange  Free  Sli 
education  was  imparted   almost  eiduuvely   In   Dnich.     All 
public  business  in  the  govtanment  offices  and  law  courts  was 
conducted  in  the  language,  and  the  Transvaal  at  the  time  of 
its  aoneiation  by  Great  Britain  was  txiag  gradually  inundated 
fay  oSdals,  railway  servants  and  othen  imioduced  from  Holland, 
who  qioke  modem  Dutch.    Officially  throughout  the  Union  of 
South  Afrka  both  languages  are  now  on  a  Footing  of  equality. 

T)icDU|bDul  South  AFcica  a  numbn'  of  wordt.  railnly  Dutch,  ant 
io  Keneral  nae  by  ilie  EogUBh^prakiog  iohabiiaotj  and  alio,  to  a 

these  wonls.  with  their  EngUsli  meanings,  are  hen  act  forth.   When 
not  otberviie  stated  the  imds  are  ot  Dutch  origin  f- 


Boen  to  the  landteai  w 


Ka^" 


adopted  Iroi 

buihveld. 
aivMi  by  II 

valley, 

KJrt^'-Taal". 
olols  of  bud. 

(Arabic  tor  unbel 


([itenlly  head)  a  bill,  generally  rouoded. 
Flst'topped  hill*  are  usually  called  tafel 
(table}  or  plat  (ilal)  bergs. 
a  linle  hill :    the  name  giTcn  to  the 


from  the  Dutdi  Jlniu,  a  wreath,  c 

^^V  neck )  mountain  paw  < 
literaUy  nte)  between  mounliin 
bonier,  edge,  heant  a  low  and  unu 

ridfes,  applied  to  undulating  ilopi 
tnigaied  hilly  country. 

(Dutch  iltet)  ditch,  gutter,  KOall  tit 


>H  or  THE  Union  ot  SomH  AmCA 
tbe  provin'oni  of  an  act  of  the  British 
Fariiaoient  (South  Africa  Act  1909)  Cape  Colony,  Natal,  the 
Transvaal  and  Orange  River  colonics  wen  united  under  one 
'  :r  the  British  down. 

...  i  the 

>e  provinces  of  the  Union.  In  the  cue 
nge  Kiver  colony  its  title  was  changed  to  Orange 
province.  The  colonial  legiilalurcs  were  abolished, 
councils,  with  strictly  subordinate  and  delegated 
re  set  up,  and  provincial  administrators  (local  men} 
e  various  govcmon.  Tlie  history  of  the  movement 
o  unification  is  givcD  in  the  following  section.  The 
lions  of  the  contiiiution '  are  as  lollows: — 
Litive  government  of  the  Union  is  vated  in  the  Idag 
.  «'-'^— J  by  the  aoverejgn  In  penon.  It  li,  however, 
'    '-genenC  who   holds  office 


administered  by  a  govenor.general 


the     long's     pleasiiTt. 
.^■1  uHiiiisa  ministers  and  diir 
empowered  to  dissolve  both  hDL„ 
or  the  House  of  Aisenably  alone, 
when  beyciul  the  tcnitdrial  lim'" 
a  deputy  to  act  for  him  during 
gemnl  is  paid  ^lo.oso  •  year  1 
Union.     He  ii  advised  tv  an 
he  nomlostca.    Tbe  council  n 
mioiitn  administcfing  depanmenis  01  n 
in  number.    Ministers  cannot  bold  office 
three  months  unless  they  are  or  become  m 

b^ore  the  Union  was,  ejm 


Ive  parTianient.     He  is  "•^■"^ 

IS  of  tbe  kgislalnre  dmollaMously 

fie  can  perform  no  official  act 

ol  the  Union,  bin  he  can  appoint 

'  Bices.   Thegoveinor- 

lolidated  fuiKh  of  the 

include  the  mlniflen  of  state; 

a  longer  period  than 
icTS  oTettber  bouse  of 


diflerentisllyaf 


The  iegiilat. 

;hegovtoiot-gc. 

.^_ with  "the  m 

cc^red  nca  bi  South  ATiii 

of  tbe  I'ppcr  chambers  of 


Cipc,  largely  in  the  hands  ol 
is  voted  eiclurively 
■thority  is  entrusted  all  matters 
r_..__.. . -^Unimi. 

Assembly,  The  Soiate  consists  of 


governors  personally)  is  voted  eicludvely 

-■  —  -•  —  -'^-  ameauthctity  is  entrusted  all  1 

ling  Asiatics  throagbout  Ibi  " 


with  the  federal  constitutions  of  Canada  and  Australia  see 

;h  African  Union,"  by  A.  Berried^  Keith,  in  tht  Jnrm, 

Sac,  Ctmp.  Lriiilalim  lot  October  1909. 
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IHISTORY 


The  House  of  Aatetnbly  consitU  (u  originally  constituted)  of  I3i 
members,  elected  by  single-membered  constituencies,  each  con- 
stituency  containing  as  neuiy  as  possible  the  same  number  of  voters. 
Of  these  members  the  Cape  Province  returns  51,  the  Transvaal  36, 
and  Natal  and  Orange  Free  State  17  each.  As  population  increases 
the  total  number  of  members  may  be  raised  to  150.  The  seats 
allotted  to  each  province  are  determined  byr  its  number  of  European 
male  adults  as  ascertained  by  a  quincjuennial  census,  the  quota  for 
a  constituency  being  obtained  by  dividing  the  total  number  of  such 
adults  in  the  Union  as  ascertained  at  the  190^  census  by  the  number 
of  members  at  the  establishment  of  the  Union.  The  commission 
charged  with  the  delimitation  of  constituencies  b  permitted 
to  vary  the  quota  as  much  as  15%  either  way.  Members 
of  the  House  ot  Assembly  must,  like  senators,  be  British  subjects 
of  European  descent,  they  must  be  qualified  to  be  registered  as 
voters  and  have  lived  for  five  years  within  the  Union.  A  general 
election  must  take  place  every  fivi  years,  and  all  polls  must  be 
taken  on  the  same  day.  There  must  be  a  session  of  pariiament 
every  year,  so  arranged  that  twelve  months  shall  not  elapse  between 
the  last  day  of  one  session  and  the  first  sitting  of  the  next  session. 

The  quabfications  of  parliamentary  voters  are  those  which  existed 
in  the  several  colonies  at  the  establishment  of  the  Union,  save  that 
*'no  member  of  His  Majesty's  regular  forces  on  full  pay"  can  be 
registered  as  a  voter.  As  the  franchise  laws  in  the  several  colonies 
dittered  the  qualifications  of  voters  in  the  provinces  differ  also.  In 
the  Transvaal  and  Orange  Free  State  provinces  the  franchise  is 
restricted  to  white  adult  male  British  subjects.  In  neither  province 
is  there  any  i>roperty  qualification,  but  a  six  months'  residence  before 
registration  b  required.     In  Natal  (q.v.)  there  b  a  low  property 

aualification.  In  that  province  coloured  persons  are  not  oy  name 
ebarred  from  the  franchise,  but  they  are  in  practice  excluded.  In- 
the  Cape  province,  where  there  b  also  a  low  property  qualification, 
no  colour  oar  exbts  and  there  are  a  large  number  of  Kafiir  voten  (see 
Caps  Colony:  ConstUulion).  Pariiament  may  alter  the  qualifica- 
tions for  the  vote,  but  no  law  which  would  depnve  coloured  persons 
-in  the  Cape  province  of  the  franchise  can  ht  effective  "  unless  the 
bill  be  passed  by  both  houses  of  pariiament  sitting  together  and  at 
the  third  reading  be  agreed  to  by  not  less  than  two-thirds  of  the  total 
number  of  roembere  of  both  houses." 

>  Save  as  subject,  ultimately,  to  the  British  pariiament  the  Union 
parliament  b  a  sovereign  body.  The  provinces  have  no  original 
authority,  possessirtg  only  such  powers  as  are  delegated  to  them  by 
the  pariiament.  In  certain  cases  the  governor-general  roust  reserve 
the  royal  assent  to  bills,  e.t.  any  billabolishing  the  coloured  vote 
in  the  Cape  province.  The  king  is  ^ven  the  power  to  disallow  any 
law  within  a  year  of  it  having  received  the  assent  of  the  governor- 
general. 

With  regaid  to  bills  the  two  houses  are  not  in  a  pontson  of  equality. 
Bills  appropriating  revenue  or  mopeys,  or  imposing  taxation,  must 
originate  in  the  House  of  Assembly  and  may  not  be  amended  by  the 
Senate.  If  a  bill  paned  by  the  Assembly  has  been  twice  rejected 
by  the  Senate,  provision  is  made  for  a  joint  sitting  of  both  houses, 
when  members  vote  and  decide  upon  the  measure  concerned  as  one 
body.  In  the  case  of  a  money  bill  rejected  by  the  Senate  a  joint 
sitting  to  decide  its  fate  may  be  held  m  the  same  session  in  which 
the  Senate  has  failed  to  pass  the  bill.  Every  minister  of  state  may 
sit  and  speak  in  either  house,  but  can  vote  oiuy  in  the  house  of  which 
he  b  a  member.  Re-election  b  not  necessary  on  the  appointment 
of  a  member  as  a  minister  of  state.  Members  of  parlbment  are 
paid  £aoo  a  year,  £3  being  deducted  from  thb  allowance  for  every 
day's  aosence  during  the  session. 

t  A  Sijpreme  Court  of  Judicature  for  South  Africa  was  created  at 
.the  establishment  of  the  Union.  The  former  Supreme,  High  and 
Circuit  ^  Courts  of  the  several  colonies  then  became 
provincial  and  local  divisions  of  the  Supreme  Court 
of  South  .Africa,  which  consuls  of  two  divisions,  namely 
the  Supreme  Court  and  the  Appellate  Division.  Appeab  from  the 
decisions  of  the  provincial  and  local  divisions  of  the  court  and  from 
those  of  the  Hijgn  Court  of  southern  Rhodesia,  must  be  made  to  the 
appellate  divbion  of  the  Supreme  Court.  Unless  special  leave  of 
tne  privy  council  be  obtained  there  can  be  no  appeal  from  the  deci- 
sions o\  the  Appellate  Divbion,  save  in  admiralty  cases.  Thb 
festriction  of  the  power  of  appeal  to  the  privy  council  is  much  greater 
than  are  the  restrictions  upon  app«iis  from  the  Commonwealth 
of  Australb,  where  appeals  to  the  privy  council  lie  by  right  from 
the  several  state  Supreme  Courts.  The  difference  arises  from  the 
fact  that  the  Commonwealth  b  a  federation  of  states;  whereas  the 
Union  of  South  Africa  is  but  one  state  with  but  one  Supreme  Court. 
One  result  of  thb  unification  of  the  courts  of  South  Africa  b  that 
any  provincial  or  local  division  of  the  Supreme  Court  in  which  an 
action  is  begun  can  order  its  transference  to  another  division  if 
that  course  be  deemed  more  convenient.  Moreover  the  jud^ents 
of  each  provincial  division  can  be  registered  and  enforced  in  any 
other  division.  The  administration  of  justice  throughout  the  Union 
b  vested  in  a  minbter  of  state  who  has  all  the  powers  of  the  attorney- 
generals  of  the  several  colonies  at  the  time  of  the  Union,  save  that 
power  as  to  the  prosecution  of  crimes  b  vested  in  each  province 
in  an  officbl  appointed  by  the  governor-general  in  council  and  styled 
the  attorney-general  of  the  province. 
Among  tlie  general  provisions  of  the  constitution  the  moft  im- 


Ctrtant  b  that  both  the  English  and  Dutch  languages  are  official 
nguages  of  the  Union  and  are  treated  on  a  footinc  of  equality; 
all  records  of  pariiament,  and  all  notices  of  general  public  n^^^^^ 
importance  or  interest  issued  by  the  government  of  f^rvMfwn. 
the  Union  must  be  in  both  languages.  (Persons 
in  the  public  service  at  the  establishment  of  the  Union  cannot, 
however,  be  dispensed  with  because  of  lack  of  knowledge  of  eitbtf 
English  or  Dutch.)  Other  general  provisions  enact  free  trade 
throughout  the  Union,  but  tl^  customs  and  excise  leviable  under 
the  laws  existing  in  any  of  the  colonies  at  the  establishment  of  Unioa 
remain  in  force  unless  parliament  otherwise  provides.  All  perioas 
who  had  been  naturalized  in  any  of  the  colonies  are  naturalized 
throughout  the  Union.  All  rights  and  obligations  under  conventions 
and  agreements  which  were  oinding  on  any  of  the  colooies  have 
devolved  upon  the  Union. 

The  harboura  of  Cape  Town,  Pbrt  Elizabeth.  East  London  and 
Durban  are  state  owned,  as  are  also  neariy  all  the  railways  in  the 
Union.  All  revenues  derived  from  these  services  are  paid  into  a 
separate  fund.  The  adminbtration  of  the  railways,  ports  and  har- 
boura b  entrusted  to  a  board  of  not  more  than  three  commissionere 
(appointed  by  the  governor-general  in  council)  presided  over  by  a 
minister  of  state.  Each  commissioner  holds  of£ce  for  five  yean 
and  may  be  reappointed.  The  board  b  directed  to  administer  iu 
service  on  business  principles,  due  regard  being  had  to  agricultural 
and  industrial  development,  ftc,  within  the  Union.  So  rar  as  may 
be  the  total  earnings  are  not  to  be  more  than  are  suflkient  to  meet 
necessary  outlays. 

Praoincial  Admmistroium. — ^While  the  Union  pariiament  has 
full  power  to  make  laws  for  the  whole  of  the  Union,  to  provincial 
coundb  have  been  delegated  the  immediate  control  of  affairs 
relating  solely  to  the  provinces.  The  subjects  dele^ited  to 
the  coundb  include  direct  taxation  within  the  provinces  for 
local  revenue  purposes,  the  borrowing  of  money  (on  the  sole 
credit  of  the  provinces)  with  the  consent  of  the  ministry;  agri- 
culture (within  the  limits  defined  l>y  parliament)  and  municipal 
institutions,  divisional  councils,  and  other  k>cal  institutions. 
The  control  of  elementary  niucation  was  also  guaranteed 
to  the  provincial  coundb  up  to  191 5,  &nd  thereafter  until 
parliament  otherwise  provides. 

The  councils  consist  of  not  fewer  tnan  a«  members  and  not  more 
than  the  number  of  memben  returned  by  tne  province  to  the  Hwiat 
of  Assembly.  Each  councilor  represents  a  separate  constituency, 
these  constituencies,  as  far  as  possible,  to  be  the  same  as  the  parlia- 
mentary constituencies.  (In  the  C^pe  and  Transvaal  provinces 
they  were  the  same  in  loio;  Natal  and  Orange  Free  State  returaing 
only  17  memben  to  the  House  of  Assembly,  the  pariiamenury 
constituencies  have  been  rearranged.)  The  qualifications  for 
electore  are  the  same  as  for  parliament,  and  aiiy  person  qualified 
to  vote  b  qualified  to  be  a  member  of  the  coundL  As  in  the  Cape 
province  coloured  persons  are  qualified  to  vote. -they  are  thus  also 
qualified  to  be  memben  of  the  provincial  coundl.  Any  member 
of  the  provincial  council  who  becomes  a  member  of  dther  House 
of  Parliament  thereupon  ceases  to  be  a  member  of  such  provincial 
council.  Each  provindal  council  continues  for  three  years  from 
the  date  of  its  first  meeting  and  b  not  subject  to  dissofutioo  sax-e 
by  effluxion  of  time. 

The  executive  power  in  each  province  b  invested  in  aa  officer 
appointed  by  the  government  and  styled  provindal  administrator. 
He  holds  office  for  five  years.  The  administrator  b  assisted  by  an 
executive  committee  of  four  persons  dected  from  among  its  own 
memben,  or  otherwise,  by  the  provindal  coundl  on  the  proportional 
representation  prindple.  The  administrator  and  any  other  member 
of  the  executive  committee,  not  being  a  member  of  the  council,  has 
the  right  to  take  part  in  the  proceedings  of  the  council,  but  has  not 
the  right  to  vote.  The  provincial  councib  have  not  the  right  to 
make  laws,  but  ordinances,  which  must  recdve  the  assent  of  the 
governor-general  in  council  before  becoming  valid.         (F.  R.  C.) 

m.— History 
The  history  of  South  Africa  is,  almost  entirely,  that  of  its 
colonization  by  European  races,  of  their  conflicts  with,  and 
influence  over,  its  native  inhabitants,  and  of  the  struggle  for 
supremacy  between  the  Britbh  and  Dutch  settlers.  The 
little  that  is  known  concerning  the  doings  of  the  natives  before 
the  appearance  of  the  white  man  belongs  to  the  domain  of 
ethnology  rather  th&n  of  hbtory.  When  the  Portuguese  first 
reached  the  southern  part  of  Africa  there  was  but  one  pbce  in 
it  where  a  dvilized  race  held  sway.  Thb  was  at  Sofala,  the 
most  southerly  post  of  the  East  African  Arabs.  From  that  port 
the  Arabs  traded  for  ivory,  slaves  and  (prindpally)  gokl  with 
Bantu  peoples  of  the  far  interior— the  Rhodesia  of  to-day. 
These  natives,  whose  earliest  existing  buildings  may  go  back 
to  the  time  of  the  Norman  Conquest,  were  in  a  higher  state  of 
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development  than  the  Bushmen  and  Hottentots  living  farther 
south.  The  part  played  by  the  various  native  races  in  modifying 
the  character  of  the  European  colonization  will  be  best  considered 
as  they  successively  came  into  contact  with  the  white  settlers. 
At  this  point  it  is  only  necessary  to  state  that  at  the  same  time 
as  the  Europeans  were  slowly  extending  northward  from  the 
south-western  point  of  the  continent,  a  conquering  race  of 
Bantu  negro  stock,  originating  from  somewhere  beyond  the 
Zambezi,  was  spreading  southward  along  the  western  side  of  the 
country. 

A.  From  Ike  Discovery  of  Ike  Cape  to  the  Great  Trek,— V/hat 
led  to  the  discovery  of  America  led  aJso  to  the  discovery,  exploita- 
tion and  colonization  of  South  Africa.  In  the  15th  century  the 
great  Eastern  trade  with  Europe  was  carried  on  by  the  Venetian 
Republic — Venice  was  the  gate  from  W<»t  to  East,  and  her 
fleets,  richly  laden  with  goods  brought  down  to  the  shores  of  the 
Mediterranean  in  caravans,  supplied  Europe  with  the  luxuries 
of  the  OrienL  It  was  in  that  century  that  Portugal  rose  to 
prominence  as  a  maritime  power;  and  being  anxious  to  enjoy 
at  first  hand  some  of  the  commerce  which  had  brought  such 
prosperity  to  Venice,  Portugal  determined  to  seek  out  an  ocean 
pathway  to  the  Inches.  It  was  with  this  intention  that  Bar- 
tholomew Diaz,  sailing  southwards,  discovered  the  Cape  of  Good 
Hope  in  1488.^  Nine  years  after  the  discovery  of  the  Cape  by 
Diaz  another  Portuguese  expedition  was  fitted  out  under  Vasco 
da  Gama.  Da  Gama  entered  Table  Bay,  but  did  not  land. 
Thence  he  pushed  on  round  the  coast,  landed  in  Mossel  Bay, 
then  sailing  up  the  south-east  coast  he  sighted  land  again  on 
the  25th  of  December  1497,  and  named  it  in  honour  of  the  day, 
Natal.  Still  proceeding  northwards  he  entered  the  Quilimane 
River  and  eventually  reached  India. 

For  many  years  subsequent  to  this  oate  South  Africa  repre- 
sented merely  an  inconvenient  promontory  to  be  rounded  on  the 
voyage  to  the  Indies.  Ships  stopped  at  dlfTcrcnt  ports,  or  rather 
at  such  few  natural  harbours  as  the  inhospitable  coast  offered, 
from  time  to  time,  but  no  attempt  was  made  by  the  Portuguese 
to  colonize  the  southern  end  of  the  continent.  On  the  west 
coast  their  southernmost  settlement  for  a  long  period  was 
Bcnguella,  and  the  history  of  Angola  {q.v.)  had  not  until  the 
last  quarter  of  the  xgth  centur)^  any  close  connexion  with  that 
of  South  Africa.  On  the  east  coast  the  Portuguese  were  masters 
of  Sofala  by  1506,  and  a  trading-post  was  first  established  in 
Delagoa  Bay  in  1545.  Here  alone  Portugal  obtained  an  impor- 
tant foothold  in  South'  Africa.  But  between  Benguella  on  the 
west  and  Louren^o  Marques  on  the  east  the  Portuguese  made 
no  attempt  to  form  permanent  settlements  or  trading  stations 
along  the  coast.  It  was  too  barren  a  shore  to  prove  attractive 
when  the  riches  of  East  Africa  and  India  were  available. 

The  first  Europeans  to  follow  in  the  wake  of  the  Portuguese 
voyagers  were  the  English.  In  1601  the  English  East  India 
Bigthb  Company  fitted  out  a  fleet  of  five  vessels,  which 

£ni  ladlm  sailed  from  Torbay.  After  four  months  at  sea  they 
o^jTffnr,  dropped  their  anchors  in  Table  Bay,  where  they 
remained  for  seven  weeks  before  proceeding  eastwards.  From 
that  time  forward  Table  Bay  was  used  as  an  occasional  port  of 
call  for  British  ships,  and  in  1620  two  English  captains  formally 
took  possession  of  the  Cape  in  the  pame  of  James  I.  This 
patriotic  act  was  not,  however,  sufficiently  appreciated  by  either 
King  James  I.  or  the  English  East  India  Company  to  evoke  any 
official  confirmation  on  their  part.  Meanwhile  the  Dutch  East 
India  Company  had  been  formed  in  Holland,  and  the  Dutch 
had  entered  keenly  into  the  competition  for  the  glittering 
prizes  of  Eastern  commerce.  In  1648  one  of  their  ships  was 
stranded  in  Table  Bay,  and  the  shipwrecked  crew  were  left  to 
forage  for  themselves  on  shore  for  several  months.  They  were 
so  pleased  with  the  resources  of  the  country  that  on  their  return 
to  Holland  they  represented  to  the  directors  of  the  company 
the  great  advantages  that  would  accrue  to  the  Dutch  Eastern 
trade  from  a  properly  provided  and  fortified  station  of  call  at 
the  Cape.    The  result  was  that  in  1652  a  fort  and  vegetable 

a 

*  The  date  usually  assigned  (u86),  on  the  authority  of  De  Barros, 
has  been  snown  to  be  incorrect  (see  Diaz). 


gardens  were  laid  out  at  Table  Bay  by  a  Dutch  expedition 
sent  for  the  purpose  under  a  surgeon  named  Jan  van  Riebeek. 

In  x6s7  a  few  soldiers  and  sailors,  discharged  by  the  Dutch 
East  India  Company,  had  farms  allotted  them,  and  these  men 
constituted  the  first  so-called  **  free  burghers."  Dateb  Beet 
By  this  step  the  station  became  a  plantation  or  'a^t* 
settlement.  Mor«  settlers  were  landed  from  time  to  Compaar. 
time,  including  a  number  of  orphan  girls  from  Amsterdam,  and 
during  i688>i689  the  colony  was  greatly  strengthenni  by  the 
arrival  of  some  three  hundred  Huguenots  (men,  women 
and  children),  who  were  located  at  Stellenbosch,  Drakenstein, 
Frenchhoek  and  PaarL  In  process  of  time  the  French  settlers 
were  absorbed  in  the  Dutch  population,  but  they  have  had  an 
enduring  influence  on  the  character  of  the  people.  The  little 
settlement  gradually  spread  eastwards,  and  in  1754  the  country 
as  far  as  Algoa  Bay  was  included  in  the  colony.  At  this  time 
the  white  colonists  numbered  eight  to  ten  thousand.  They 
possessed  numerous  slaves,  grew  wheat  in  sufiicient  quantity 
to  make  it  an  article  of  export,  and  were  famed  for  the  good 
quality  of  their  wines.  But  their  chief  wealth  was  in  cattle. 
Such  prosperity  as  they  enjoyed  was  in  despite  of  the  system  of 
government  prevailing.  All  through  the  latter  half  of  the  17  th 
and  the  whole  of  the  i8th  century  troubles  arose  from  time  to 
time  between  the  colonists  and  the  government.  The  adminis- 
tration of  the  Dutch  East  India  Company  was  of  an  extremely 
despotic  character.  The  most  complete  account  of  the  com- 
pany's tenxire  and  government  of  the  Cape  was  written  in  1857 
by  £.  B.  Watermeyer,  a  Cape  colonist  of  Dutch  descent  resid- 
ing in  Cape  Town.  He  points  out  that  it  was  after  failing 
to  find  a  route  by  the  north-east  to  China  and  Japan  that  the 
Dutch  turned  their  eyes  to  the  Cape  route.  The  Cape  of  Good 
Hope  subsequently  "  became  not  a  colony  of  the  Republic  of 
the  United  Provinces,  but  a  dependency  of  the  '  Nether- 
lands Chartered  General  East  India  Company '  for  mercantile 
purposes;  and  to  this  fact  principally  can  be  traced  the  slow 
progress,  in  all  but  extension  of  territory,  of  a  country  which 
was  settled  by  Europeans  within  thirty  years  of  the  time  when 
the  Pilgrim  Fathers,  the  founders  of  a  mighty  empire,  landed  at 
Pljrmouth  to  plant  democratic  institutions  and  European 
civilization  in  the  West.'* 

On  the  settlement  under  van  Riebeek,  and  the  position  'in 
it  which  the  so-called  "free  burghers"  exgoyed,  this  candid 
Dutch  writer  throws  an  interesting  light. 

"  The  people,"  he  sav^,  "  who  came  here  with  Riebeek  himself 
were  not  colonists  intending  permanently  to  settle  at  the  Cape.  .  .  . 
The  proposition  that  any  freemen  or  burghers  not  in  the  pay  of 
the  company  should  be  encouraged  to  cultivate  the  ground  was 
first  made  about  three  years  after  Riebeek's  arrival.  Accordingly, 
aome  discharged  sailors  and  soldiers,  who  received  on  certain  conai« 
tions  plots  of  ground  extending  from  the  Fresh  River  to  the 
Liesbeek,  were  the  first  free  burghers  of  the  colonv.  .  .  .  Here  it 
is  sufficient  to  say  that,  generally,  the  term  '  free  burgher '  was 
a  complete  misnomet.  The  first  burghers  were,  in  truth,  a  mere 
change  from  paid  to  unpaid  servants  of  the  company.  They  thought, 
in  obtaining  their  discharge,  that  they  had  much  improved  their 
condition,  out  they  soon  dis(»vered  the  reverse  to  be  the  fact. 
And  henceforward,  to  the  end  of  the  last  [iSth]  century  we  find  the 
constantly  repeated  and  well-founded  complaint,  that  the  company 
and  its  omcers  possessed  every  advantage,  while  the  freemen  were 
not  allowed  even  the  fruit  of  their  own  toil.  .  .  .  The  natural  effect 
of  this  narrow  and  tyrannous  rule  was  discontent,  amounting  often 
to  disaffection.  After  a  time  every  endeavour  was  made  to  escaoe 
beyond  the  immediate  control  of  the  authorities.  Thus  the  '  trcic- 
king '  system,  with  its  attendant  evils,  the  bane  of  South  Africa, 
was  born.  By  their  illiberal  spirit,  which  sought  but  temporary 
commercial  advantage  in  connexion  with  the  Eastern  trade,  the 
Dutch  authorities  themselves,  although  generally  humanely  disposed 
towards  the  natives,  created  the  system  which  caused  their  oppres- 
sion and  extermination." 

When  it  is  borne  in  mind  that  the  Dutch  at  the  Cape  were 
for  one  hundred  and  forty-three  years  under  the  rule  of  the 
Dutch  East  India  Company,  the  importance  of  a  correct  appre- 
ciation of  the  nature  of  that  rule  to  any  student  of  ^uth  African 
history  is  obvious.  No  modem  writer  approaches  Watermeyer 
either  in  the  completeness  of  his  facts  or  the  severity  of  his 
indictment.  Referring  to  the  policy  of  the  company,  Watermeyer 
says:— 
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The  Dutch  colonial  system  as  exemplified  at  the  Cape  of  Good 
Hope,  or  rather  the  system  of  the  Dutch  East  India  Company 
(for  the  nation  should  not  wholly  suffer  under  the  condemnation 
justly  incurred  by  a  trading  association  that  sought  only  pecuniary 

Erofii),  was  almost  without  one  redeeming  feature,  and  was  a  dis- 
onour  to  the  Netheiiands*  national  name.  In  all  things  political 
it  was  purely  despotic;  in  all  things  commercial,  it  was  purely 
monopolist.  The  Dutch  East  India  Company  cared  nought  for 
the  progress  of  the  colony — provided  only  tnat  they  had  a  refresh- 
ment station  for  their  richly  laden  fleets,  and  that  the  English, 
French,  Danes  and  Portuguese  had  not.  Whatever  tended  to 
infringe  in  the  slightest  degree  on  their  darling  monopoly  was 
visited  with  the  severest  penalties,  whether  the  culprit  chanced 
to  be  high  in  rank  or  low.    An  instance  of  this,  ludicrous  while 

Srossly  tyrannical,  is  preserved  in  the  records.  Commander  van 
luaelbergen,  the  thira  of  the  Dutch  governors  of  the  colony,  was 
ismisseafrom  the  government  in  1667,  and  expelled  the  service 
of  the  company,  because  he  had  interchanged  civilities  with  a  French 
governor  Dound  eastwards,  the  United  Provinces  being  then  at 
peace  with  France.' 

Of  this  nature  was  the  foreign  ^licy  of  the  Dutch  compan)r  at 
the  Cape  of  Good  Hope;  modified,  indeed,  in  some  degree  from  time 
to  time,  but  governed  by  principles  of  jealous,  stringent  monopoly 
until  the  surrender  of  the  colony  by  Commissioner  Sluysken  in 
1795.  "I^c  internal  government  of  the  colonists  for  the  entire 
duration  of  the  East  India  Company's  rule  was  always  tyrannical, 
often  oppressive  in  the  extreme.  With  proclamations,  placaats  and 
statutes  abundantly  filling  huge  tomes,  the  caprice  of  the  governor 
was  in  truth  the  law.  A  mockery  of  popular  iifstitutions,  under 
the  name  of  a  burgher  council,  indeed  existed;  but  this  was  a  mere 
delusion,  and  must  not  be  confounded  with  the  system  of  local 
government  by  means  of  district  burgher  councils  which  that  most 
able  man.  Commissioner  de  Mist,  sought  to  establish  during  the 
brief  government  of  the  Batavian  Republic  from  1803  to  1806.  when 
the  Dutch  nation,  convinced  and  ashamed  of  the  false  policy  by 
whch  thcv  had  permitted  a  mere  money-making  association  to 
disgrace  tne  Batavian  name,  and  to  entail  degradation  on  what 
might  have  been  a  free  and  prosperous  colony,  sought  to  redeem 
their  error  by  making  this  country  a  national  colonul  possession, 
instead  of  a  slavish  property,  to  be  neglected,  oppressed  or  ruined, 
as  the  caprkx  or  avarice  of  its  merchant  owners  inight  dictate. 

From  time  to  time  servants  in  the  direct  employment  of  the 
company  were  endowed  with  the  right   of   "  freeburghers," 

but  the  company  retained  the  power  to  compel  them 
^g^     to  return  into  its  service  whenever  they  deemed  it 

necessary.  This  right  to  enforce  into  servitude  those 
who  might  incur  the  displeasure  of  the  governor  or  other  high 
officers  was  not  only  exercised  with  reference  to  the  individuals 
themselves  who  had  received  this  conditional  freedom;  it 
was,  adds  Watermeyer,  claimed  by  the  government  to  be  ap- 
plicable likewise  to  the  children  of  all  such.  The  e£fect  of  this 
tyranny  was  inevitable:  it  drove  men  to  de^)eration.  They  fled 
from  oppression;  and  thus  trekking  began,  not  in  1835,  as  b  gen- 
erally stated,  but  before  1700.  From  1720  to  1780  trekking  had 
gone  steadily  forwards.  In  1780  van  Plettenberg,  the  governor, 
proclaimed  the  Sneeuwbergen  the  northern  boundary  of  the 
colony,  expressing  "  the  anxious  hope  that  no  more  extension 
should  take  place,  and  with  heavy  penalties  forbidding  the 
rambling  peasants  to  wander  beyond."  In  1789  so  strong  had 
feeling  amongst  the  burghers  become  that  delegates  were  sent 
from  the  Cape  to  interview  the  authorities  at  Amsterdam. 
After  this  deputation  some  nominal  reforms  were  granted;  but 
in  X79S  a  number  of  burghers  settled  in  the  Swellendam  and 
Graaf  Reinet  districts  drove  out  the  officials  of  the  company  and 
established  independent  governments.  The  rebellion  was 
accompanied  by  an  assertion  of  rights  on  the  part  of  the 
burghers  or  freemen,  which  contained  the  following  clause, 
Ihe  spirit  of  which  animated  many  of  the  Trek  Boers: — 

That  every  Bushman  or  Hottentot,  male  or  female,  whether 
made  prisoner  by  commanders  or  caught  by  individuals,  as  well  in 
time  inst  as  in  future,  shall  for  life  be  the  lawful  property  of  such 
burghers  as  may  possess  them,  and  serve  in  bondage  from  generation 
to  generation.  And  if  such  Hottentots  should  escape,  the  owner 
shall  be  entitled  to  follow  them  up  and  to  punish  them,  according 
to  their  merits  in  his  discretion. 

'  It  was  not  until  the  time  of  Ryk  Tulbagh  (governor  of  the  colony, 
1751-177 1 )  that  the  Chamber  01  Seventeen  permitted  foreign  ships 
to  provision  at  Table  Bay.  Tulbagh  was  tne  most  popular  of  tne 
governors  under  the  East  India  Company.  During  his  governorship 
no  new  taxes  were  levied  on  the  burghers.  He  was  succeeded  by 
van  Plettenberg. 


And  as  to  the  ordinary  Hottentot,  already  in  service,  brought 
up  at  the  places  of  Christians,  the  children  of  these  shall  be  compelled 
to  serve  until  their  twenty-fifth  year,  and  may  not  go  into  the  9er>Ye 
of  any  other  save  with  tneir  master's  consent ;  that  no  Hottentot, 
in  future  deserting  his  service  shall  be  entitled  to  refuge  or  proicctton 
in  any  part  of  the  colony,  but  that  the  authorities  throughout  the 
country  shall  immediately,  whatever  be  the  alleged  cause  of  desertion, 
send  back  the  fugitive  to  his  master. 

After  one  hundred  and  forty-three  years  the  rule  of  the  Dutch 
East  India  Company  came  to  an  end  at  the  Cape.  What  iu 
principles  were  we  already  have  seen.  Watermeyer  recapitulates 
its  eflfccts  as  follows: — 

The  effects  of  this  pseudo<olonization  were  that  the  Dutch,  as 
a  commercial  nation,  destroyed  commerce.  The  most  induttrkwt 
race  of  Europe,  they  repressed  industry.  One  of  the  freest  sutcs  Id 
the  world,  they  encouraged  a  despotk  misrule  in  which  falady<slkd 
free  citizens  were  enslaved.  These  men,  in  their  turn,  became  tyrants. 
Utter  anarchy  Was  the  result.  Some  national  feding  may  have 
lingered,  but,  substantially,  every  man  in  the  country,  of  every  hue, 
was  benefited  when  the  incubus  of  the  tyranny  of  the  Dutch  Esst 
India  Company  was  removed. 

To  this  one  further  note  must  be  added.  The  Trek  Boeis 
of  the  19th  century  were  the  lineal  descendants  of  the  Trek  Boers 
of  the  1 8th.  What  they  had  learnt  of  government  from  ihe 
Dutch  East  India  Company  they  carried  into  the  wilderness 
with  them.  The  end  of  the  19th  century  saw  a  revival  of  this 
same  tyrannical  monopolist  policy  in  the  Transvaal.  If  Water- 
meyer's  formula,  "  In  all  things  political,  purely  despotic;  in  all 
things  commercial,  purely  monopolist,"  was  true  of  the  govern- 
ment of  the  Dutch  East  India  Company  in  the  i8th  century, 
it  was  equally  true  of  Kruger*s  government  in  the  latter  pan 
of  the  X9th. 

The  rule  of  the  Dutch  East  India  Company  ^fkt  eatinguished 
(September  1795)  by  the  occupation  of  the  colony  by  the  British, 
who  acted  on  behaJf  of  the  prince  of  Orange,  Holland  having 
fallen  under  the  control  of  the  revolutionary  government  of 
France.  Following  the  peace  of  Amiens  the  colony  was  handed 
over  (February  1803)  by  Great  Britain  to  a  commissionet  of  the 
Batavian  Republic.  During  the  eight  years  the  British  held 
the  Cape  notable  reforms  in  the  government  were  effected,  but 
the  country  remained  essentially  Dutch,  and  few  British  setilcis 
were  attracted  to  it.  Its  cost  to  the  British  exchequer  during 
this  period  was  £16,000,000.  The  Batavian  Republic  enter- 
tained very  liberal  views  as  to  the  administration  of  the  country, 
but  they  had  little  opportunity  for  giving  them  effect.  In  less 
than  three  years  (January  1806)  the  Cape  was  reconquered  by 
the  British,  who  were  at  war  both  with  France  and  Holland. 
The  occupation  was  at  first  of  a  provisional  character,  but  by 
the  third  additional  article  to  the  convention  with  the  Nether- 
lands of  the  13th  of  August  1814  the  country  was  definitely 
ceded  to  Great  Britain.  In  consideration  of  retaining  the  Cape 
and  the  Dutch  settlements  now  constituting  British 
Guiana,  Great  Britain  paid  £6,000,000.  The  British Stftrnr- 
title  to  Cape  Colony  is  thus  based  upon  conquest, 
treaty  and  purchase.  The  wishes  of  the  inhabitants  were  not 
consulted,  and  among  them  resentment  was  felt  at  the  way  in 
which  their  future  was  thus  disposed  of.  The  Europeans  at  the 
Cape  at  that  time  numbered  about  37,000. 

Before  tracing  the  history  of  South  Africa  during  the  igth 
century,  the  early  relations  of  the  white  settlers  with  the  natives 
may  be  briefly  reviewed.     The  natives  first  encoun-  EufyKd^ 
tered  at  the  Cape  were  the  Hottentots  {q.t.).    Ihey  titaMwtk 
at  that  time  occupied  the  Cape  peninsula  and  sur-  tttMstfr* 
rounding  country,  and   in   the  early  days  of  the   *"*** 
settlement   caused   the  colonists  a  considerable  amount  of 
trouble.    An  extract  from  the  diary  of  van  Riebeek  in  1659 
will  best  illustrate  the  nature  of  the  relations  existing  between 
colonists  and  natives  at  that  time.' — 

jrd  Jitnc^Wet  weather  as  before,  to  the  prevention  cf  our 
operations.  Our  people  who  are  out  against  the  plundering  Hotten- 
tots, can  effect  nothing,  neither  can  they  effect  anythin|{  agaiiut 
us;  thus  during  the  whole  week  they  have  been  vainly  trying  to  get 


at  our  cattle,  and  we  have  been  trying  vainly  to  get  at  their  persons; 
but  we  will  hope  that  we  may  once  fall  in  with  them  in  ~ 


and  that  the  Lord  God  will  be  with  us. 


in  fine  weather. 


HISTORY] 


SOUTH  AFRICA 


471 


Next  to  the  Hottentots  the  white  settlers  encountered  the 
Bushmen  (q.v.).  When  first  known  to  the  early  colonists  they 
were  inveterate  stock  thieves,  and  were  treated  as  wild  animals, 
to  be  shot  whenever  an  opportunity  occurred.^  Such  opposition 
as  Hottentots  and  Bushmen  were  able  to  offer  to  European 
colonization  was  not  difficult  to  overcome  (see  Cape  Colony: 
History).  The  expansion  of  the  colony  was  little  retarded  by 
native  opposition  until  the  Dutch  encountered  the  Bantu  n^ro 
tribes.  As  already  stated,  the  Bantus,  b'ke  the  Europeans,  were 
invaders  of  South  Africa,  and  the  meeting  of  these  rival  invaders 
was  the  cause  of  many  bloody  conflicts.  At  first  the  Cape 
government  endeavoured  to  come  to  an  amicable  arrangement 
with  the  new  power  threatening  its  eastern  border,  and  in  1780 
it  was  agreed  that  the  Great  Fish  River  should  be  the  permanent 
boundary  between  the  colonial  and  Bantu  territories.  The 
Bantus  or  Kaffirs  {q.v.),  as  they  were  universally  called,  then  held 
all  the  coast-lands  between  Delagoa  Bay  and  the  Great  Fish 
River,  and  for  many  years  they  were  strong  enough  to  bar  the 
further  progress  eastward  of  the  white  races.  But  Uie  agreement 
of  1780  was  impossible  of  fulfilment.  The  peace  was  broken 
in  1789  by  an  invasion  of  the  colonial  territory  by  the  Kaffirs, 
and  this  conflict  proved  to  be  but  the  first  of  a  series  of  Kaffir 
wars  which  lasted  for  a  century.  In  181  x  it  was  deemed  neces- 
sary to  expel  the  Kaffirs  from  the  Zuurveld,  and  the  British 
headquarters  in  that  campaign  became  the  site  of  Graham's  Town. 
In  i8x7~x8i9  the  Kaffirs  returned  and  laid  waste  a  large  area. 
They  were  driven  back  and  the  a>untry  up  to  the  Ketskama 
River  annexed  to  the  colony;  but  the  disaster  which  nearly 
overwhelmed  the  eastern  province  convinced  Lord  Charles 
Somerset,  then  governor  of  the  colony,  of  the  necessity  for  a  line 
anmh  of  frontier  forts  and  a  more  numerous  settlement  of 
SeuMum  •§  colonists.  Representations  on  the  matter  in  England, 
''"^  coupled  with  assurances  from  Somerset  as  to  the 

fertility  of  the  district,  induced  the  British  government  to  vote 
£50,000  for  the  purpose  of  sending  out  a  number  of  emigrants. 
Applications  were  called  for,  and  no  fewer  than  90,000  were 
received.  Of  these,  only  4000  were  selected  and  shipped  to 
South  Africa.  They  were  landed  in  1820,  in  Algoa  Bay,  where 
they  founded  Port  Elizabeth  and  the  Albany  settlement.  Among 
these  settlers  were  a  number  of  married  men  with  families. 
They  were  recruited  from  England,  Ireland  and  Scotland,  and 
came  from  all  grades  of  society.  Among  them  were  cadets  of 
old  families,  retired  officers,  professional  men,  farmers,  trades- 
men, mechanics  and  labourers.  They  encountered  many  difficul- 
ties and  some  suffering  in  their  early  days,  but  on  the  whole 
they  throve  and  prospered.  Their  descendants,  the  Athexstones, 
Bowkcrs,  Barbers,  Woods,  Whites,  Turveys,  and  a  number  of 
other  well-known  frontier  families,  are  to-day  the  backbone  of 
the  eastern  district  of  the  Cape,  and  furnish  the  largest  portion 
of  the  progressive  element  in  that  province.  Among  them  was 
a  gifted  Scotsman  named  Thomas  Pringle  (X789-X834).  His 
poems,  including  "  Afar  in  the  desert  I  love  to  ride,"  depict  the 
scenes  of  those  early  days  in  glowing  lines.  The  vast  spaces  of 
the  veld,  the  silence  of  the  solitudes,  the  marvellous,  varied  and 
abundant  animal  life,  the  savage,  half-weird  character  of  the 
natives  and  the  wild  adventure  of  the  early  colonists  have  been 
caught  with  a  true  spirit  of  genius.  Since  his  day  no  one,  unless 
it  be  Olive  Schrciner  in  Tkt  Story  of  an  African  Farm,  has  so 
vividly  painted  the  life  and  the  atmosphere  of  that  vast  continent 
lying  to  the  south  of  the  Zambezi. 

Various  Protestant  missions  had  sent  agents  among  the  natives 
during  the  closing  years  of  the  x8th  century,  and  after  the 
definite  acquisition  of  the  Cape  by  Great  Britain  the  number  of 
missionaries  in  the  country  greatly  increased.  Many  became 
pioneers,  settUng  in  regions  beyond  the  limits  of  British  juris- 
diction. Others  remained  within  Cape  Colony,  while  several 
vcrc  stationed  among  the  Kaffirs  along  the  colonial  border. 
The  missionaries  from  the  first  often  found  themselves  at  variance 

*  Ir  appears  that  the  first  persons  to  treat  the  Bushmen  other  than 
as  animals  to  be  destroyed  were  two  missionaries,  Messrs  J.  J. 
Kichcrrr  and  Edwards,  who  in  the  early  years  of  the  19th  century 
devoted  themselves  to  ameliorating  the  lot  of  these  aborigines. 


with  the  Dutch  and  also  the  British  settlers,  whose  methods  of 
dealing  with  the  natives  often  deserved  condemnation.  At  this 
period  Dr  John  Philip  {,q.v.),ot  the  London  Missionary  Sodety, 
was  the  most  prominent  of  the  missionaries  in  the  colony,  and 
his  influence  was  powerful  with  the  home  government.  The 
publication  in  1828  of  his  book  Researches  in  SonUh  Africa  had 
an  important  effect  on  the  future  of  the  country.  The  British 
government  adopted  his  negrophil  attitude  and  made  its  agents 
at  the  Cape  conform  to  it.  The  equality  of  all  free  Hottentots 
and  other  free  persons  of  colour  with  the  white  colonists  was 
decreed  in  that  year  (1820).  Philip's  action  lacked  discrimina- 
tion, and  his  faith  in  the  natives  was  excessive.  His  charges 
greatly  embittered  the  Boers,  who  were  further  aggrieved  by  the 
emancipation  of  the  slaves.  The  Slave  Emancipation  Act, 
freeing  all  slaves  throughout  the  British  Empire,  ptrtiTf»ir- 
came  into  force  in  December  X854.*  The  slaves  in  0o«o/ 
C^M  Colony,  who  consisted  of  negroes  from  Mozam-  ^''*^'> 
bique,  natives  of  Madagascar,  and  of  Hottentots  and  Malays  were 
estimated  at  the  time  at  36,00a  The  Cape  governments— both 
Dutch  and  British — had  been  consistently  averse  from  the 
importation  of  slaves  in  large  numbers,  and  the  great  majority 
of  the  slaves  were  therefore  Hottentots.  The  sum  voted  by  the 
British  government  to  slave-owners  in  Cape  Colony,  out  of  a 
total  compensation  paid  of  £20,000,000,  was  £x, 250,000  (the 
official  estimate  of  their  value  bdng  £3,000,000).  This  money 
was  only  made  payable  in  London,  and  the  farmers  were  com- 
pelled to  sell  their  claims  for  compensation  to  agents,  who 
frequently  paid  a  merely  nominal  price  for  them.  In  many 
instances  farmers  were  unable  to  obtain  native  labour  for  a 
considerable  time  after  the  emancipation,  and  in  several  cases 
ruin  was  the  result.  A  very  bitter  feeling  was  thus  created 
among  the  Dutch  colonists. 

The  championship  of  the  natives  by  the  missionaries  led  to 
attacks,  in  part  justified,  upon  the  policy  of  the  missions  not 
only  by  the  Dutch,  but  by  the  British  colonists.  The  zeal  of 
the  missionaries  frequently  outran  their  discretion.  This  was 
especially  the  case  in  early  days.  They  not  oiUy  endeavoured 
to  protect  and  guide  the  natives  beyond  the  colonial  border, 
but  among  the  Hottentots  within  the  colony  they  instilled  notions 
of  antipathy  to  the  white  farmers,  and  withdrew  large  numbers 
of  them  from  agricultural  pursuits.  Their  general  attitude  may 
be  explained  as  a  reaction  against  the  abuses  which  they  saw 
going  on  around  them,  and  to  a  misconception  of  the  character 
of  the  Hottentot  and  Bantu  races.  A  longer  experience  of  all  the 
African  negroid  races  has  led  to  a  considerable  modification  in 
the  views  originally  held  in  regard  to  them.  The  woikot 
black  man  b  not  simply  a  morally  and  intellectually  UmMI— 
undeveloped  European,  and  education,  except  in  rare  **"■«**• 
instances,  does  not  put  him  on  an  equality  with  the  European. 
But,  admitting  all  that  may  be  justly  urged  against  the  extreme 
attitude  of  some  of  the  missionaries,  no  unprejudiced  man  will 
deny  that  their  work  on  the  whole  has  been  a  good  one.  The 
fair  fame  of  Great  Britain  has  more  than  once  been  upheld  in 
South  Africa  at  the  instigation  and  by  the  conduct  of  these 
intrepid  pioneers.  Robert  Moffat  and  David  Livingstone  among 
the  Bechuanas,  E.  Cassalis  among  the  Basutos,  Francois  Coillard 
among  the  Barotse,  James  Stewart  in  Cape  Colony,  to  name  but 
a  few  of  the  great  missionaries,  have  all  had  an  excellent  influence 
upon  the  natives.  They  have  (besides  their  purely  spiritual 
work)  opposed  the  sale  of  alcohol,  denounced  inhumanity  from 
the  farmers,  encouraged  the  natives  to  labour  and  taught  them 
mechanical  arts.  Technical  education,  begun  about  1840,  now 
occupies  a  position  little,  if  at  all,  inferior  to  that  of  doctrinal 
teaching,  and  the  effect  is  an  excellent  one.  Strong  testimony 
to  the  beneficial  r<»ult  of  their  labours  was  borne  by  a  thoroughly 
impartial  commission,  presided  over  by  Sir  Godfrey  Lagden, 
which  in  1903-1905  investigated  the  status  and  condition  of  the 
natives  of  South  Africa. 

To  return  to  the  period  of  Dr  Philip's  activity.*  Largely  upon 
.  *  The  slaves,  after  passing  four  years  in  a  species  of  apptenticeship, 
were  finally  freed  on  the  ist  of  December  1838. 

'  At  this  time  (c.  1815-18AO)  numbers  of  persona  brought  discredit 
on  the  mi^onary  cause  by  tneir  illiteracy,  narrow-mindt-d  prejudices 
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his  advice  it  was  decided  to  create  a  band  of  native  states  on 
the  northern  and  eastern  frontiers  of  the  colony.  These  treaty 
states,  as  they  were  called,  were  intended  to  serve 
a  double  purpose;  they  would  be  a  barrier  protecting 
the  colony  from  the  inroads  of  hostile  tribes,  and  they 
would  enable  native  civilized  nations  to  grow  up  (under  the  tute- 
lage of  the  missionaries)  strong  enough  to  protect  themselves 
from  the  encroachments  of  the  whites.  In  fact,  neither  of  these 
results  followed.  With  one  exception,  that  of  Moshesh,  the 
chief  of  the  Basutos,  none  of  the  chiefs  with  whom  treaties  were 
made  were  men  powerful  enough  to  found  kingdoms,  nor  had 
they,  in  most  cases,  any  better  right  than  their  neighbours  to 
the  territory  recognized  as  theirs  by  the  British  government. 
Moreover,  to  treat  these  men  as  independent  or  semi-independent 
princes  was  a  complete  mistake;  the  failure  of  the  treaty  state 
system  is  now  seen  to  have  been  inevitable.  The  first  treaty  of 
this  kmd  was  concluded  on  the  izth  of  December  1834  with  a 
Griqua  chief  named  Andries  Waterboer.  This  chieftain  lived 
north  of  the  Orange  river  in  the  district  now  known  as  Griqua- 
land  West,  and  ruled  over  some  4000  people,  a  bastard  race 
sprung  from  the  intercourse  between  Boers  and  native  women.  In 
1843  two  more  of  these  treaty  states  were  established,  one  under 
Adam  Kok  (the  third  of  that  name)  and  the  other  under  Moshesh. 
Adam  Kok  had  under  him  a  small  number  of  Griquas,  who 
dwelt  in  the  country  east  of  that  occupied  by  Waterboer  (see 
Gkiqualano).  And  east  of  this  country,  again,  was  a  tract 
of  territory  occupied  by  Basutos  under  Moshesh.  In  the  same 
way  Pondoland  was  established  as  a  treaty  state  in  1844.  The 
distinction  between  these  states  must  be  remembered  to  under- 
stand aright  subsequent  developments.  Moshesh  ruled  over  a 
region  largely  mountainous  and  over  a  people  numerous  and 
virile;  Pondoland  was  somewhat  remote  and  was  densely  in- 
habited by  warlike  Kaihrs;  the  two  Griqua  slates  were,  however, 
missionary  creations;  they  were  thinly  inhabited  and  occupied 
open  plains  easy  of  access — ^hence  their  ultimate  collapse. 

The  year  which  witnessed  the  emancipation  of  the  slaves  and 
the  creation  of  the  first  treaty  state  also  saw  the  beginning 
of  another  disastrous  Kaffir  war.  Fighting  began  in  December 
1834,  and  lasted  nearly  a  year.  The  Kaffirs  wrought  great  havoc, 
and  Sir  Benjamin  D' Urban  (q.v.),  the  governor,  in  order  to  secure 
peace,  extended  the  boundary  of  the  colony  to  the  Kei  river. 
The  Kaffirs  had  suffered  much  injustice,  especially  from  the 
commando-reprisal  system,  but  they  had  also  committed  many 
injustices,  and  for  the  disturbed  state  of  the  border  the  vacil- 
lating policy  of  the  Cape  government  was  largely  to  blame. 
Sir  Benjamin's  policy — which  had  the  .cordial  approval  both  of 
the  Dutch  and  the  British  colonists — was  one  of  close  settlement 
by  whites  in  certain  districts  and  military  control  of  the  Kaffirs 
in  other  regions,  and  it  would  have  done  much  to  ensure  peace. 
Lord  Glcnclg,  secretary  for  the  colonics  in  Lord  Melbourne's 
second  administration,  held  that  the  Kaffirs  were  in  the  right 
in  the  quarrel,  and  he  compelled  D'Urban  to  abandon  the 
conquered  territory,  a  mistaken  decision  adopted  largely  on  the 
advice  of  Dr  Philip  and  his  supporters.  Thus  at  this  lime  (1836) 
a  critical  state  had  arisen  in  South  Africa.  The  colonists  had  lost 
their  slaves,  the  eastern  frontier  was  in  a  state  of  insecurity, 
native  interests  appeared  to  be  preferred  to  those  of  the  whites. 
The  British  immigrants  of  iSao  were  still  struggling 
against  heavy  odds;  the  Dutch  colonists  were  in  a 
ktate  of  great  indignation.  In  these  circumstances 
what  is  known  as  the  Great  Trek  occurred.  It  lasted  from  1836 
to  1840.  During  that  period  no  fewer  than  7000  Boers  (including 
women  and  children),  impatient  of  British  rule,  emigrated  from 
Cape  Colony  into  the  great  plains  beyond  the  Orange  river,  and 
across  them  again  into  Natal  and  into  the  fastnesses  of  the 
Zoutspanberg,  in  the  northern  part  of  the  Transvaal. 

In  view  of  the  vast  consequences  ensuing  from  this  exodus  of 
Dutch  families  from  the  Cape  a  somewhat  detailed  consideration 

and  in  some  cases  lax  sexual  morality.  These  ^rsons  "  assumed 
to  themselves  the  important  office  01  teachers  in  the  missionary 
schools  within  the  colony."  See  H.  Qoete's  The  Great  Boer  Trek, 
kcliuelU 


TttOfwai 
Trek, 


of  its  causes  is  necessary.  Material  for  forming  a  judgment  will 
be  found  chiefly  in  the  correspondence  of  Sir  Benjamin  D'Urban 
with  the  Colonial  Office,  in  the  statements  made  by  the  voor* 
trekkers,  and  in  a  series  of  lectures  delivered  in  Pietermaritzboiig 
in  1852-1855  by  the  Hon.  Henry  Cloete,  whose  statements  as 
to  the  causes  of  the  trek  were  founded  on  intimate  knowledge  and 
are  impartially  set  forth.  Piet  Relief,  the  ablest  of  the  leaders 
of  the  exodus,  on  the  eve  of  leaving  the  colony  published  a  de- 
claration at  Graham's  Town,  dated  January  sand  1837,  in  which 
he  declared  the  chief  reasons  animating  the  emigrants  to  be: — 

I.  We  despair  of  saving  the  colony  from  those  evils  which  threaten 
it  by  the  turbulent  and  dishonest  conduct  of  vagrants,  who  are 
allowed  to  infest  the  country  in  every  part;  nor  do  we  see  any  pros- 
pect of  peace  or  happiness  for  our  children  in  a  country  thus  dis- 
tracted by  internal  commotions.* 

a.  We  complain  of  the  severe  losses  which  we  have  been  forced 
to  sustain  by  the  cmanctpation  of  our  slaves,  and  the  vexatious  laws 
which  have  been  enaclea  respecting  them. 

3.  We  complain  of  the  continual  system  of  plunder  which  we 
have  ever  endured  from  the  Kafirs  and  other  colored  classes,  and 
particularly  by  the  last  invasion  of  the  colony,  whkh  has  desolated 
the  frontier  districts  and  ruined  most  of  the  inhabitants. 

4.  We  complain  of  the  unjustifiable  odium  which  has  been  cast 
upon  us  bv  interested  and  dishonest  persons,  under  the  cloak  of 
religion,  whose  testimony  is  believed  m  England  to  the  exclusion 
of  all  evidence  in  our  favour;  and  we  can  foresee,  as  the  result  of 
this  prejudice,  nothing  but  the  total  ruin  of  the  country.' 

These  four  points  correspond  to  the  "  three  great  grievances  " 
under  which  the  farmers  suffered,  enumerated  by  Cloete  as 
(1)  The  Hottentot  Question  {i.e.  the  first  and  fourth  points  of 
Relief's  manifesto  combined);  (2)  The  Slave  Question;  (3)  The 
Kaffir  Question.  Enough  has  already  been  said  as  to  the  relations 
between  the  missionaries,  the  Boer  farmers  and  the  Hottentots; 
this  grievance,  however,  "  proved  quite  secondary  to  the  inten- 
sity of  feeling  with  which  the  colonists  saw  the  steps  taken  by 
the  government  to  deprive  them  of  that  labour  (sUve  labour) 
over  which  they  claimed  an  unqueslionable  right  of  property."  • 
Then  came  the  Kaffir  War  of  1834-1835,  the  reversal  by  the  home 
government  of  the  statesmanlike  settlement  of  Sir  Benjamin 
D'Urban,  and  the  refusal  of  any  compensation  to  the  sufferers 
from  the  war,  whose  losses  amounted  to  some  £500,000.  These, 
then,  were  the  direct  causes  of  the  voluntary  expatriation  of  the 
majority  of  the  first  trekkers,  who  included  some  of  the  best 
families  in  the  colony,  but  they  fail  to  explain  the  profound 
hostility  to  Great  Britain  which  thereafter  animated  many, 
but  not  all,  of  the  emigrants,  nor  do  they  aco>tmt  for  the  easy 
abandonment  of  their  homes  by  numbers  of  the  trekkers.  The 
underlying  fact  which  made  the  trek  possible  is  that  the  Dutch- 
descended  colonists  in  the  eastern  and  north-eastern  parts  of  the 
colony  were  not  cultivators  of  the  soil,  but  of  purely  pastoral 
and  nomad  habits,  ever  ready  to  seek  new  pastures  for 
their  flocks  and  herds,  and  possessing  no  special  affection 
for  any  particular  locality.  In  the  next  place  these  people, 
thinly  scattered  over  a  wide  extent  of  territory,  had  lived  for 
long  under  little  restraint  from  the  laws,  and  when  in  1815,  by 
the  institution  of  "  Commissions  of  Circuit,"  justice  was  brought 
nearer  to  their  homes,  various  offences  were  brought  to  light, 
the  remedying  of  which  caused  much  resentment.  An  efiost  to 
bring  a  man  named  Frederick  Bezuidenhout  to  justice  kd  to 
armed  resistance  and  finally  to  the  hanging  of  five  men  at 
Slachter's  Nek  in  circumstances  that  made  an  indelible  impressioa 
throughout  the  frontier  (see  Cape  Colony:  History).  It  intensi* 
fied  in  the  minds  of  many  Boers  the  feelingof  hostility  towards 
the  British  already  existing;  some  of  the  trekkers  in  1836*  1840 
had  taken  part  in  and  others  had  passively  aided  the  rebellion 
of  1 81 5 — "  the  most  insane  attempt  ever  made  by  a  set  of  men 
to  wage  war  against  their  sovereign  "  (Cloete,  op.  cU,  p.  28). 
What,  however,  was  probably  the  most  powerful  motive  of  the 
Great  Trek  was  the  equality  established  by  the  British  between 
the  black  and  white  races.  In  the  eyes  of  the  Boers  the  possi- 
bility of  equality  between  the  whites  and  the  natives  was  not 


*  See  F.  R.  Cana,  South  Africa  from  the  Great  Trek  to  the  Vmie 
(London.  1909),  pp.  295-297  for  the  full  text  of  Relief's  manifesto. 

>  Sec  H.  Cloete,  The  History  of  the  Great  Boer  Trek  (Loodoiw 
1899).  P-  44* 
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admitted.  This  scotimcnt,  which  found  fonnal  reoognltioii 
later  on  in  the  constitution  of  the  South  African  Republic,  was 
held  in  fullest  force  by  the  voortrekkers.  Summing  up,  it  may 
be  said  that  the  eiasperation  caused  by  just  grievances  unreme- 
died was  no  stronger  a  motive  with  the  trekkcrs  than  the  desire 
to  be  free  from  the  restraints  imposed  on  British  subjects  and  the 
wish  to  be  able  to  deal  with  the  natives  after  their  own  fashion. 
The  dq>arture  of  so  large  a  number  of  persons  caused  serious 
misgiving  both  to  the  Cape  and  the  home  governments.  The 
trekkers  had  been  told  by  the  lieutenant-governor  of  the  eastern 
province  (Sir  Andrics  Stockenstrom)  that  he  was  not  aware  of 
any  law  which  prevented  any  British  subject  from  settling  in 
another  country,  and  in  the  words  of  Piet  Relief's  declaration 
they  quitted  the  colony  "  under  the  full  assurance  that  the  En^ish 
government  has  nothing  more  to  require  of  us,  and  will  aJIow 
us  to  govern  ourselves  without  its  interference  in  future." 
The  British  government  thought  otherwise;  they  held  that  the 
trekkers  could  not  divest  themselves  of  their  idlegiance  to  the 
Crown.  Moreover,  though  the  farmers  might  leave  British  terri- 
tory they  were  stOl  held  to  be  liable  to  the  jurisdiction  of  British 
courts.  An  act  passed  in  1836  (the  Cape  of  Good  Hope  Punish- 
ment Act)  empowered  the  colonial  courts  to  deal  with  offences 
committed  by  British  subjects  in  any  part  of  South  Africa  up  to 
the  25th  degree  of  south  latitude.  Intended  by  its  authors  to 
protect  the  native  tribes  from  aggression  on  the  part  of  white 
men  and  to  check  the  exploration  by  Europeans  of  the  lands  of 
the  Kaffirs,  Bechuanas,  &c.,  the  act  led  in  fact  to  the  assertion 
of  British  authority  in  regions  beyond  the  Cape  frontier. 

B.  From  the  Foundation  of  Ike  Republics  to  Afa;ir6o.->While 
the  home  government  was  seeking  to  prevent  the  expansion 
of  the  white  races  the  first  steps  had  been  taken 
by  a  body  of  Englishmen  to  found  a  new  colony  at 
NataL  Since  1824  a  few  traders  had  been  settled 
at  Port  Natal,  and  in  1834  formal  petition  was  made 
that  their  settlement  should  be  recognized  as  a  British  colony. 
The  request  was  refused,  and  not  long  afterwards  (1837)  some  of 
the  Dutch  emigrant  farmers  under  Retief  entered  the  country 
by  way  of  the  Drakensberg.  Retief,  like  his  English  prede- 
cessors at  Port  Natal  (known  also  since  1835  as  Durban), 
sought  a  formal  grant  of  territory  from  the  chief  of  the  Zulu 
nation,  the  Zulus,  being  the  acknowledged  overlords  of  the  tribes 
living  in  Natal.  Retief  and  his  party  were,  however,  treacher- 
ously murdered  by  Dingaan,  the  Zulu  king  (February  1838). 
Other  trekkers  followed  in  the  wake  of  Retieif,  and  attacking 
Dingaan  avenged, the  massacre. 

The  Boers  then  established  a  republican  government  at  Maritx- 
burg.  Though  most  anxious  to  avoid  any  extension  of 
re^ponsibih'ty  in  South  Africa,  Great  Britain  recognized  the 
potential  danger  arising  from  the  creation  of  an  independent 
state  on  the  coast.  The  Boers  at  first  rejected  offers  of 
accommodation.  Troops  were  then  sent  to  the  country,  and 
finally  a  settlement  was  made  by  Henry  Cloete,  the  British 
commissioner,  with  the  Boer  leaders,  and  Natal  constituted  a 
British  colony  in  1843.  Many  Boers,  dissatisfied  with  this 
arrangement,  withdrew  beyond  the  Drakensberg.  Natal  shortly 
afterwards  received  a  considerable  number  of  emigrants  from 
England,  and  the  white  inhabitants  have  since  been  predomi- 
nantly British.  At  first  Natal  was  dependent  on  Cape  Colony. 
In  1856  it  was  constituted  a  separate  colony,  but  it  did  not 
possess  self-govemmeni  until  1893.  A  notable  dqMirture  from 
the  labour  policy  of  the  other  states  was  made  by  Natal  in 
i860,  when  Indkn  coolies  were  introduced.  At  the  time  the 
matter  attracted  little  attention,  but  the  Asiatic  inhabitants 
speedily  increased,  and  forty  years  later  they  outnumbered  the 
whites  (see  Natal). 

It  had  taken  the  Briti^  government  nearly  ten  years  to  decide 
on  the  annexation  of  Natal;  its  policy  towards  the  Boers  settled 
north  of  the  Orange  was  marked  by  the  same  hesitation  (see 
OsANGB  FiEE  State).  By  1847,  when  Sir  Harry  Smith  became 
hi^  commissioner,  the  faflure  of  the  treaty  state  policy  was 
evident.  Sir  Harry,  deeming  no  other  course  open  to  him,  pro- 
claimed (February  1848)  the  country  between  the  Orange  and  Vaal 


rivers  British  territory,  under  the  name  of  the  Orange  River 
Sovereignty.  Sir  Harry  had,  in  the  previous  December,  extended 
the  northern  frontier  of  Cape  Colony  to  the  Orange,  orm^f 
and  had  reoccupied  the  territory  on  the  Kaffir  border  tff^f  Sa^^ 
which  D'Urban  had  been  forced  to  abandon.*  The  *•*■<''• 
extension  of  British  rule  north  of  the  Orange  was  opposed  by 
Andries  Pretorius,  who,  being  defeated  at  Boomplaats,  withdrew 
north  of  the  Vaal,  where,  though  not  interfered  with  by  the 
British,  the  Boers  split  up  into  several  rival  parties.  In  the  Sove- 
reignty difficulties  arose  in  defining  the  reserves  of  the  native 
chiefs,  and  with  the  Basutos  there  were  armed  conflicts.  The 
home  government  (the  first  Russell  administration),  which  had 
reluctantly  consented  to  confirm  Sir  Harry  Smith's  annexation 
of  the  Orange  River  territory,  on  learning  of  these  difficulties, 
and  also  that  many  of  the  burghers  remained  dissatisfied,  changed 
their  policy,  and  in  2851  the  governor  was  informed  that  the 
ultimate  abandonment  of  the  Sovereignty  was  a  settled  point." 
In  fulfilment  of  their  settled  policy  to  keep  the  British  South 
African  dominions  within  the  smallest  possible  limits,  the  cabinet 
decided  to  recognize  the  independence  of  the  Boers  living 
beyond  the  Vaal.  This  recognition,  the  necessary  preliminary 
to  the  abandoimient  of  the  Orange  River  Sovereignty,  was  made 
in  the  Sand  River  Convention  on  the  17th  of  January  tttOaimai 
1853.  The  Transvaal  thus  became  an  independent  •m»o/<** 
state,  or  rather  it  formed  a  number  of  mutuaUy  Tl^^^^L 
jealous  communities,  and  it  was  not  until  1864  that  ****" 
they  were  all  united.  Despite  their  distracted  condition  the 
Transvaal  Boers  had  no  sooner  obtained  their  independence  than 
they  began  to  make  claims  to  authority  in  Bechuanaland.  But 
the  championship  of  the  Bechuanas  by  Moffat,  Livingstone  and 
other  missionaries,  and  their  determination  that  the  road  to  the 
interior  should  not  be  closed  by  the  Boers,  had  its  effect,  and 
the  Beers  did  not  succeed  in  making  themsidves  masters  (rf  the 
country  (see  Tsansvaal:  History,  and  Bechuanaland).  The 
British  gownment  meantime  pursued  its  policy  of  abandon- 
ment, and  in  February  1854,  by  the  Bloemfontdn  Convention, 
forced  independence  upon  the  people  of  the  Sovereignty,  which 
now  became  the  Orange  Free  State.  A  clause  was  inserted 
in  the  Bloemfontein  Convention  stating  that  Great 
Britain  had  no  alliance  with  any  native  chiefs  or 
tribes  to  the  north  of  the  Orange,  with  the  exception 
of  the  Griqua  chief  Adam  Kok.  Numerous  protests  were  made  by 
many  of  the  inhabitants  of  the  Orange  River  Sovereignty  against 
the  abandonment  of  it  by  the  British  government,  but  the 
duke  of  Newcastle,  who  was  then  colonial  secretary  in  Lord 
Aberdeen's  administration,  replied  that  the  decision  was  in- 
evitable (see  Orange  Free  State). 

The  abandonment  of  the  Orange  River  Sovereignty  marked 
the  close  of  the  eventful  period  in  South  African  history  which 
began  eighteen  years  b^ore  with  the  Great  Trek.  At  the  begin- 
ning of  that  time  there  was  but  one  civilized  government  in 
South  Africa — Cape  Colony;  at  its  close  there  were  five  separate 
states  or  provinces,  three,  the  Cape,  Natal  and  British  Kaffraria, 
owning  allegiance  to  Great  Britain,  and  two  forming  Boer 
republics — the  Transvaal  and  Orange  Free  State.  While  vast 
additional  territories  had  been  occupied  by  British  ggwii  mfa 
or  Boers  the  unity  of  administration,  which  had  Poa^of 
marked  the  previous  stages  in  the  expansion  of  the  *'•■«■■*'•■• 
white  races  in  South  Africa,  had  been  k>st.  Whether  or  not  a 
wiser  poUcy  on  the  part  of  Great  Britain  would  have  secured 
the  continued  allegiance  of  all  the  Boers  it  is  impossible  to  say; 
the  fact  that  numbers  of  Boers  remained  in  Natal  under  British 
rule,  and  that  the  majority  of  the  Boers  who  settled  between  the 
Orange  and  the  Vaal  desired  to  remain  British  subjects,  points  to 
that  conclusion.  With  justice  the  Boers  complained  of  the  course 
actually  adopted  by  the  British  authorities.  They  might  at  the 
outset  either  have  let  the  trek  Boers  go,  and  given  them  their 
blessing  and  liberty,  or  they  rm'ght  have  controlled  the  trek  and 

'  Part  of  the  territory  thus  reannexed  was  added  to  Cape  Colony 
while  the  reeton  between  the  Ketskamina  and  Kei  was  created  a 
separate  territory  under  the  name  of  British  Kaffraria. 

'  Despatch  of  Eari  Grey,  dated  October  21st.  1851.  printed  hi 
Correspondence  Retative  to  the  State  qftkeKaJjUr  Tribes  (C.  Feb.  1853). 
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made  effective  their  Contention  that  the  trekken  were  still 
British  subjects.  As  has  been  demonstrated  the  action  taken 
was  one  of  vacillation  between  these  twro  courses,  and  was 
complicated  by  a  native  policy  which,  though  well  intentioned 
and  intelligible,  needlessly  irritated  the  white  colonists  (British 
and  Dutch)  and  did  not  prevent  bloodshed.  In  the  words  of 
Mr  Paul  Botha,  a  Boer  writer,  England  first  blew  hot  and  then 
blew  cold.  But  in  1854  a  definite  standpoint  appeared  to  have 
been  reached — Great  Britain  would  confine  her  energies  to  the 
Cape  and  Natal,  leaving  the  republics  to  work  out  their  own 
destinies  undisturbed.  It  was  at  this  juncture  that  Sir  George 
Grey  was  sent  to  the  Cape  as  governor.  A  gifted 
and  far-seeing  man,  he  had  no  sooner  arrived  than  he 
addressed  himself  with  energy  and  diligence  to  the 
great  problems  awaiting  him.  His  first  care  was  to  ameliorate 
the  condition  of  Cape  Colony.  He  resolved  that  in  dealing 
with  the  natives  on  the  eastern  frontier  an  attempt  should 
be  made  to  civilize  them  and  thus  do  away  with  the 
necessity  of  periodical  warfare.  Grey's  efforts  to  promote 
good  government  in  Kaffraria.  receiv«l  unexpected  help  in 
consequence  of  the  extraordinary  delu^on  among  the  Ama-Xosa 
in  1856,  which  resulted  in  the  death  of  many  thousands  of  natives 
(see  Cape  Colony:  History).  Land  left  derelict  was  occupied 
by  colonial  farmers,  and  over  2000  German  immigrants  were 
introduced  by  Sir  George  and  settled  along  the  frontier  (1858- 
1859).  By  this  time  the  colonists  of  British  descent  predominated 
in  the  eastern  provinces — a  circumstance  which  had  important 
bearings  on  the  future  of  the  colony. 

Sir  George  Grey  found  it  impossible  to  maint^un  a  policy  of 
total  abstention  from  the  affairs  of  the  republics.  The  party  in 
the  Free  State  which  had  objected  to  independence  being  forced 
upon  it  was  still  strong  and  made  overtures  for  union  with  the 
Cape;  attempts  were  also  made  to  unite  the  Free  State  and 
the  Transvaal.  In  the  conflicts  between  the  Free  Staters 
and  the  Basutos  Grey's  intervention  was  sought.  All  the  evi- 
dence before  Sir  George,  and  the  study  he  made  of  the  Boer 
character,  convinced  him  that  the  barriers  separating  the 
various  white  communities  were  largely  artificial.  He  sought  to 
remedy  the  mistake  which  had  been  made,  and  in  1858  he  sub- 
mitted a  scheme  of  federation  between  the  various  South  African 
states.  In  a  memorable  despatch  to  Sir  £.  Bulwer  Lytton, 
then  colonial  secretary  in  the  second  Derby  administration, 
he  wrote  (November  19,  1858): — 

When  the  policy  was  adopted  of  dividing  South  Africa  into  many 
states,  bound  together  by  no  ties  of  union,  it  was  thought  that  the 
mother  country  deri\^  no  real  benefit  from  the  possession  of  this 
part  of  the  African  continent,  except  in  holding  the  seaport  of 
Simon's  Bay. ...  It  was  further  thought  that  the  occupation  by 
Great  Britain  of  the  country  beyond  the  Orange  River  had  been  a 
bubble  and  a  farce,  in  which  the  Cape  colonists  were  all  interested ; 
for  that  it  was  to  them  a  great  gaming'  table  and  out  of  the  reach 
of  the  police.  . .  .  Although  these  European  countries  Iving  beyond 
our  colonies  are  treated  as  separate  nations,  their  inhabitants  bear 
the  same  family  names  as  the  inhabitants  of  this  colony,  and  maintain 
with  them  ties  of  the  closest  intimacy  and  relationship'. ...  I  think 
there  can  be  no  doubt  that  in  any  great  public,  or  popular,  or 
national  question  and  movement  the  mere  fact  of  calling  these 
people  different  nations  would  not  make  them  so,  nor  would  the 
fact  of  a  mere  fordable  stream  running  between  them  sever  their 
sympathies  or  prevent  them  from  acting  in  unison.  . . .  Experience 
has  shown  that  the  views  which  led  to  the  dismemberment  of  South 
Africa  were  mistaken  ones. . . .  What  therefore  I  would  recommend 
would  be  that . . .  measures  should  be  taken  which  would  permit 
of  the  several  states  and  legislatures  of  this  country  forming  among 
themselves  a  federal  imion. 

Wlien  he  penned  this  despatch  Grey  was  well  aware  of  the 
distraught  condition  of  the  Free  State  and  the  agitation  for  a 
change  in  its  government.  He  held  that  the  federation  of  that 
state  with  Cape  Colony  was  preferable  to\its  union  or  federation 
with  the  Transvaal,  and  it  was  with  considerable  satisfaction 
that  he  learned  that  on  the  7th  of  December  of  the  same  year 
(1858)  the  Volksraad  of  the  Free  State  had  passed  a  resolution 
in  favour  of  "  a  union  or  alliance  with  the  Cape  Colony  "  and 
sought  to  ascertain  the  views  of  the  Cape  legislature  on  the  sub- 
ject .  In  bringing  the  matter  before  the  Cape  parliament  in  March 
1859  Grey  stated  that  in  his  opinion  it  wotild  confer  a  lasting 


benefit  upon  Great  Britain  and  upon  the  inhabitants  of  South 
Africa  if  it  could  succeed  in  devising  a  form  of  federal  union. 
Unfortunately,  Grey's  views  did  not  meet  with  the  Finn 
approval  of  the  British  government.'  Had  they  been 
supported  it  is  highly  probable  that  federation  would 
have  been  effected.  But  the  golden  opportunity  was  lost.  When 
Grey  attempted  to  persevere  with  his  scheme  he  was  recalled. 
He  left  Cape  Town  In  August  1859,  but  on  his  arrival  in 
England  he  found  that  there  had  been  a  change  of  ministry. 
The  new  colonial  secretary,  the  duke  of  Newcastle,  reinstated 
him,  but  with  instructions  not  again  to  raise  the  federation  issue. 
The  first  project  for  reunion  thus  came  to  naught,  but  from  that 
time  forward  it  was  recognized  in  South  Africa  that  federal  km 
would  afford  the  best  solution  of  most  of  the  difficulties  that  beset 
the  country.  The  Transvaal  was  perhaps  the  greatest  sufferer 
through  Grey's  failure,  that  country  continuing  for  years  in  a 
distracted  condition.  The  Free  State,  under  the  guidance  of 
Sir  John  Brand,  who  became  president  in  1864,  attained  a 
considerable  measure  of  prosperity.  Its  difficulties  with  the 
Basutos  were  at  last  composed,  and  Moshesh  and  his  people 
were  in  1868  definitely  taken  under  British  protection.  The 
policy  of  non-interference  procbimed  in  1854  had  proved 
impracticable,  and  the  annexation  of  Basutoland  was  an  open 
confession  of  the  fact.  In  187 1  thea>untry  was  annexed  to  Cape 
Colony,  but  its  pacification  proved  a  task  of  great  difficulty. 

Up  to  the  year  1870  the  Dutch  considerably  outnumbered  the 
British  inhabitants;  indeed,  save  in  Natal,  in  the  eastern  province 
and  in  Cape  Town,  the  British  inhabitants  were  com-    B»mimiB 
paratively  few.    The  industries  were  almost  entirely    Dtf^th^ 
pastoral,  and  remained  chiefly  in  the  hands  of  the    '""^ 
Dutch.    The  continual  feuds  with  the  Kaflirs,  and  also  the  con- 
tinual desire  to  trek  into  new  countries,  all  tended  to  keep  back 
farming,  and  the  country  in  the  years  1867  to  1870  was  in  a  gener- 
ally very  depressed  condition.    But  in  1870  the  era  of  commer- 
cial expansion  began.    In  that  year,  following  smaller  finds  of 
diamonds  on  the  banksof  the  Vaal  and  Orange  rivers,  the  diamond 
mines  of  Du  Toits  Pan  and  Bultfontein  were  oi>ened  up.    In 
1869  gold  had  been  found  in  the  Lydenburg  and  Zoutpansberg 
districts  in  the  Transvaal,  and  diggers  had  resorted  there  from 
different  parts  of  the  world;  moreover,  in  the  far  interior,  in  the 
territories  of  Mashonaland,  Thomas  Baines  had  reported  dis- 
coveries of  gold.  Among  the  purely  pastoral  population  ostrich- 
farming  became  a  new  industry  and  added  a  considerable  aset 
to  the  wealth  of  Cape  Colony.    The  revenue  derived  from  the 
export  of  ostrich  feathers  in  1899  was  recorded  at  half  a  miUion. 
It  was,  however,  the  discoveries  of  diamonds  and  gold  that 
chiefly  determined  the  devdopment  of  the  country.    A  large 
population  grew  up,  first  at  Kimberley,  afterwards  at  Barberton, 
and  finally  at  Johannesburg— a  population  modern  in  its  ideas, 
energetic,  educated,  cosmopolitan,  appreciating  all  the  resources 
that  modern  civilization  had  to  offer  them,  and  with  a  strong 
partiality  for  the  life  of  the  town  or  the  camp  rather  than  that 
of  the  farm  and  the  veld.    The  majority  of  the  Boers  remained 
very  much  what  they  had  been  in  the  xyth  century.    Their 
life  of  continual  strife  with  natives,  continual  trekking  to  fresh 
pastures,  had  not  been  conducive  to  educatk>n  or  the  enlarge- 
ment of  intellectual  outlook.    In  religion  they  were  Calvinistic» 
fanatic,  and  their  old  traditions  of  Dutch  East  India  government* 
together  with  their  relation  to  the  natives,  developed  it  spirit  of 
caste  and  even  tyranny. 

It  was  at  this  stage  of  affairs  that  responsible  government 
was  granted  to  Cape  Colony  (1872).  From  that  time  down  to 
the  annexation  of  the  Transvaal  in  1877,  to  quote 
once  more  the  homely  phrase  of  Paul  Botha,  Great 
Britain  "  blew  hot "  in  South  Africa.  A  great  change 
in  public  sentiment  towards  the  colonies  generally 
began  to  make  itself  felt  in  Great  Britain  in  the  late  sixties  and 
early  seventies  of  the  X9th  century.  The  constitution  of  the 
Dominion  of  Canada  (1867-1873)  was  an  evidence  of  that  feeling. 

*Sir  E.  Bulwer  Lytton  wrote  (Feb.  11,  1859):  "  H.M.  Govern- 
ment are  not  prepared  to  depart  from  the  settled  policy  of  their 
predecessors  by  advising  the  resumption  of  British  sovereignty  ia 
any  shape  over  the  Orange  Free  State." 
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With  the  advent  to  power  of  the  Disradi  ministiy  in  1874  the 
nascent  Imperial  spirit  grew  in  strength.  Lord  Carnarvon  (the 
4th  earl),  when  under-Mcretary  for  the  colonies  in<i858r-x859,  had 
regarded  Grey's  federation  propoaal  with  disfavour,  but  later, 
as  secretary  of  state,  he  had  introduced  the  bill  for  the  federation 
of  the  Canadian  provinces.    He  now  returned  to  the  Colonial 
Office  filled  with  the  idea  of  doing  for  South  Africa  what  had  been 
done  in  British  North  America.'   Recent  events  in  South  Africa 
had  appeared  for  a  brief  period  to  favour  a  pnion  of  its  various 
colonies  and  states.   The  intimation  of  the  impending  grant  of 
self-government  to  Cape  Colony  was  regarded  by  both  Boer 
republics  as  bringing  nearer  the  prospect  ojf  their  Union  with  the 
British  colonies.  But  just  at  that  time  differences  arose  between 
Great  Britain  and  the  republics  as  to  the  ownership  of  the 
Samberley  diamond  fields  which  estranged  the  Boers  (see 
GuQUALAMD  and  TnANSVAAL).     In  the  Transvaal  Pretorius 
was  succeeded  by  T.  F.  Burgers,  a  man  totally  unfitted  to 
govern  a  country  distracted  by  factions,  harassed  by  wars  with 
natives,  and  with  an  almost  depleted  exchequer.    Yet  in  the 
condition  of  the  Transvaal  Lord  Carnarvon  found  another 
argument  in  favour  of  federation.   Union  with  the  neighbouring 
states  would,  he  thought,  cure  its  ills  and  promote  the  general 
welfare  of  South  Africa.    As  a  preliminary  step  he  accepted 
an  offer  from  J.  A.  Fioude  to  visit  South  Africa  unofficially, 
and  by  travelling  through  its  differoit  states  find  out  what 
were  the  obstacles  to  confederation  and  the  means  by  which 
such  obstacles  could  be  removed.     Froude  landed  at  C^pe 
Town  on  the  aist  of  September  1874,  and  having  visit^ 
Natal,  the  Free  State  and  Pretoria  as  well  as  Cape  Colony, 
sailed  for  England  on  the  16th  of  January  187s.    In  the  three 
and  a  half  months  he  had  spent  in  the  country  he  had  reached 
the  conclusion  expressed  by  the  duke  of  Newcastle  ncariy  twenty 
years  previously,  namely,  that  all  F.ngland  needed  there  was 
Table  Bay^-or  the  Cape  peninsula— as  a  naval  and  miliuxy 
station.    The  South  African  states,  he  believed,  might  be  left 
in  internal  affairs  to  work  out  their  own  future.   These  views 
coincided  with  those  of  Lord  Carnarvon,  who  looked  to  federation 
as  a  means  of  relieving  the  Imperial  government  of  some  of  the 
heavy  responsibilities  pressing  upon  it  in  South  Africa,  and  he 
asked  Froude  to  return  to  the  Cape  to  take  part  in  a  conference 
in  South  Africa  on  the  federation  scheme.    The  offer  was 
accepted,  and  Froude  reached  Cape  Town  again  in  June  1875. 
Lord  Carnarvon's  despatch  (May  4, 1875),  indicating  his  views, 
had  preceded  the  arrival  of  Froude,  and  had  incensed  J,  C. 
Molteno,  the  Cape  premier,  by  its  disregard  of  the  colony's 
self-governing  powers.     A  motion  was  carried  in  the  Cape 
parliament  affirming  that  any  movement  for  federation  should 
originate  in  South  Africa  and  not  in  England.    Froude  on  his 
arrival  was  much  chagrined  at  the  attitude  taken  by  the  Cape 
parliament,  and  conducted  an  oratorical  campaign  throughout 
the  country  in  favour  of  federation.    His  q>eeches  were  lacking 
in  judgment  and  tact,  and  created  an  imfavourable  impression, 
The  conference  was  not  held,  and  Froude  returned  to  F.ngland  in 
the  autumn." 

Lord  Carnarvon  was  far  from  abandoning  his  plan.  The 
Transvaal  was  now  in  a  condition  bordering  on  anarchy,  and 
numbers  of  its  inhabitants  were  supposed  to  be  looking  to  Great 
Britain  for  help.  Another  party  in  the  Transvaal  was  seeking 
alliances  with  Germany  and  Portugal,  and  this  danger  of  foreign 
interference  was  a  further  cause  for  action.  In  August  1876  the 
colonial  secretary  assembled  a  conference  on  South  African 
affairs  in  London,  nominating  Froude  as  representative  of 
Griqualand  West.  President  Brand  represented  the  Free  State. 
Another  member  of  the  conference  was  Sir  Theophilus  Shepstone, 
{q.9.)    Neither  Cape  Colony  nor  the  Transvaal  was  represented, 

1  At  Sir  Henry  Barkly's  request  Lord  Carnarvon**  predeceator. 
Lord  Kifflberley,  had  in  November  187 1  given  him  (Sir  Henry) 
attthority  to  ■ommon  a  mectins  of  representatives  of  the  states  and 
coloniet  to  consider  the  **  conatiions  of  union,"  but  the  annexation 
of  the  diamond  fields  had  occurred  meantime  and  Sir  Henry  thought 
Che  occasion  inopportune  for  such  a  conference. 

*For  Froude's  views  and  actions,  see  especially  the  blue  book 
C.  1399  (1876),  containing  hi»  report  to  Loro  Carnarvon. 


and  the  conference  was  abortive,  President  Brand  having  no 
permission  from  his  state  to  consider  federation.  That  subject 
was,  in  fact,  not  discussed  by  the  delegates.  In  view  of  the 
troubles  in  the  Transvaal,  and  in  furtherance  of  Carnarvon's 
federation  scheme,  Shepstone  was,  on  the  sth  of  October  fol- 
lowing, pven  a  dormant  commission  to  annex  the  republic  "  if  it 
was  doked  by  the  inhabitants  and  in  his  judgment  necessary." 
The  secretary  of  sUte  sought  the  aid  of  Sir  Bartle  Frere  as  his 
chief  agent  in  carrying  through  confederation,  the  then  governor 
of  Ci^  Cok>ny  and  high  commissioner  for  South  Africa,  Sir 
Henry  Barkly,  sharing  the  views  of  the  Cape  ministry  that  the 
time  was  inopportune  to  force  such  a  step  upon  South  Africa. 
In  a  letter  dated  the.  xjth  of  October,  offering  Frere  the  post 
Barkly  was  about  to  vacate.  Lord  Carnarvon  wrote: — 

. . .  The  war  between  the  Transvaal  republic  and  the  natives 
has  had  this  further  effect,  it  raoidly  ripened  all  South  African 
policy. ...  It  brings  us  near  to  the  object  and  end  for  which  1 
nave  now  for  two  years  been  steadUy  labouring — the  union  of  the 
South  African  cdonies  and  states.  1  am  indeed  now  considering 
the  details  of  a  bill  for  their  oonfedemtion,  which  I  desire  to  introduce 
next  session,  and  I  propose  to  press,  by  all  means  in  my  power,  my 
confederation  policy  in  South  Africa. 

The  time  required  for  the  work  of  confederating  and  of  con- 
solidating the  confederated  states  Lord  Carnarvon  estimated  at 
not  more  than  two  years,  and  he  was  sanguine  enough  ptwi 
to  hope  that  Frere  would  stay  on  at  the  Cape  fotAmmMataam 
two  or  three  years  "  as  the  first,  governor-general  •'<*• 
of  the  South  African  dominion."    Frere  accepted '^■■^"^ 
the  oSttf  but  did  not  leave  England  until  March  1877.    Shep- 
stone  preceded  him,  and  in  January  1877  had  gone  to  Pretoria. 
His  conferences  with  the  leading  men  in  the  Transvaal  and  a 
consideration  of  the  dangers  Which  threatened  it  and  the  grave 
disorders  within  its  borders  satisfied  Shepstone  that  he  had  no 
choice  except  to  act  upon  his  commission,  and  on  the  xath 
of  April  he  issued  a  proclamation  annexing  the  country  to 
the  British  Crown.    During  the  interval  between  Shepstone's 
arrival  in  the  coimtry  and  the  annexation  the  Volksraad  had 
rejected  the  proposals  for  confederation  laid  before  them  in 
accordance  with  Lord  Carnarvon's  permissive  bill,  and  had  made 
no  real  attempt  at  reform.    The  annexation  was  acquiesced 
in  by  a  considerable  number  of  the  white  inhabitants.    Shep- 
stone was  cohvinced  that  it  was  the  only  step  which  could  save 
the  country  from  ruin.    The  subject  is  discussed  at  greater 
length  \mder  Tkansvaal.   Frere,  who  had  reached  Cape  Town  on 
the  jxst  of  March,  learnt  on  the  x6th  of  April  that  the  annexation 
had  taken  place.    He  was  inclined  to  regard  Shepstone's  act 
as  premature,  and  he  realixed  that  it  stirred  very  deeply  Dutch 
national   feeling  throughout  South  Africa.    Thou^  anxious 
to  promote  Carnarvon's  policy,  Frere  found  that  native  affairs 
called  for  immediate  attention.    The  Basuto  and  Kaffir  tribes 
were  giving  trouble,  and  the  40,000  trained  Zulu  warriors  under 
Cetywayo  threatened  the  peace  both  of.  Natal  and  the  Trans- 
vaal.   In  the  same  month  (Aug.  1877)  in  which  the  British 
parliament  passed  the  act,  foreshadowed  by  the  secretary  of 
state, "  for  the  union  under  one  government  of  such  of  the 
South  African  colonies  and  states  as  may   agree   thereto, " 
another  war  with  the  Kaffirs  broke  out.  This  conflict  lasted  until 
May  1878,  and  largely  absorbed  the  energies  of  Sir  Bartle  Frere.' 
In  the  meantime  a  scheme  of  unification,  as  opposed  to  federation, 
put  forward  by  the  Molteno  ministr>' — a  scheme  which  in  its 
essence  anticipated  the  form  of  government  established  in  1910— 
had  met  with  no  support  from  Frere  or  the  home  ministry.    In 
January  1878  Lord  Carnarvon  resigned,  and  the  driving  force 
of  the  federation  scheme  thus  disappeared.    It  was  not,  however, 
finally  dropped  until  1880.    In  July  of  that  year  proposals 
for  a  confederation  conference  were  submitted  to  the  Cape 
parliament.     At  that  time  Paul  Kruger  and  Piet  -Joubcrt, 
delegates  from  the  Transvaal  Boers,  were  in  Cape  Town,  and 
they  used  their  influence  to  prevent  the  acceptance  of  the 
proposals,  which  were  shelved  by  the  ministry  accepting  "  the 
'  Serious  troubles  with  the  Basutos  which  beran  in  1870  reacted 
on  the  situation  in  the  Transvaal  and  Natal.    These  trouoles  were 
finally  ended  in  1884,  when  the  country  was  riven  up  by  the  Cape 
and  became  a  crown  colony  (see  Basutoland)* 
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previous  question"  (June  29).  Thus  ended' an  attempt  which 
lacked  the  element  essential  to  success — spontaneity. 

Confederation  had,  for  the  time  being,  ceased  to  be  a  living 
issue  some  time  before  its  formal  shelving  by  the  Ca[)e  par- 
liament. The  Kaffir  War  of  1878  was  followed  by  war  with  the 
Zulus.  Frere,  believing  that  the  Zulu  power  was  a  standing 
menace  to  the  peace  of  South  Africa,  and  that  delay  in  dealing 
with  Cetywayo  would  only  increase  the  danger,  sent  an  ulti- 
matum to  the  chief  in  November  1878.  The  invasion  of  Zulu- 
land  began  in  January  1879,  and  was  speedily  followed  by 
the  disaster  at  Isandhlwana  and  by  the  defence  of  Rorke's 
Drift  and  of  Eshowe.  But  at  the  battle  of  Ulundi  in  July 
the  Zulu  power  was  crushed,  and  a  little  later  Cetywayo  was 
taken  prisoner  (see  Zululand:  History).  The  removal  of 
the  Zulu  danger  did  not,  however,  restore  harmony  between 
the  British  and  the  Boers  in  the  Transvaal.  The  mal- 
content Boers  became  a  powerful  element  in  the  country. 
They  were  largely  influenced  by  an  important  section  of  the 
Dutch  community  in  western  Cape  Colony,  which  carried  on 
a  campaign  against  annexation,  seeing  in  it  a  blow  to  the 
ideal  they  had  begun  to  entertain  of  a  united  South  Africa 
of  a  Dutch  republican  type.  Sir  Garnet  Wolseley,  at  this 
period  (June  x879-May  1880)  high  commissioner  of  South- 
East  Africa,  gave  the  Transvaal  a  legislative  council,  but  the 
members  were  all  nominated.  This  could  not  be  regarded  as 
a  redemption  of.  the  promise  of  a  liberal  constitution,  and  it 
had  an  injurious,  though  limited,  effect  on  the  Boer  community.^ 
After  the  receipt  in  December  1879  of  the  reports  of  Mr 
Gladstone's  speeches  during  his  Midlothian  campaign — in  which 
he  denounced  annexation  as  obtained  by  means  dishonourable 
to  Great  Britain— the  Boers  expected  nothing  less  than  the 
retrocession  of  the  country. 

There  was  one  strong  reason  against  retrocession,  concerning 
which  the  Boers — if  they  gave  it  thought— would  naturally 
be  silent.  To  the  British  mind  in  general  it  was  apparently 
non-existent.  It  had,  however,  been  seen  and  its  strength 
recognized  by  Sir  Garnet  Wolseley  during  his  brief  governor- 
ship of  the  Transvaal.  Wolseley,  in  a  despatch  dated  the  X3th 
of  November  1879  said: — 

The  Transvaal  is  rich  in  minerals:  gold  has  already  been  found 
in  quantities,  and  there  can  be  little  doubt  that  larger  and  still  more 
valuable  goldfields  will  sooner  or  later  be  discovered.  Any  such 
discovery  would  soon  bring  a  large  British  population  here.  The 
time  must  eventually  arrive  when  the  Boers  will  be  in  a  small 
minority,  as  the  country  is  very  sparsely  peopled;  and  would  it 
not  therefore  be  a  very  ncar-sightea  policy  to  recede  now  from  the 
position  we  have  taken  up  here,  simply  because  for  some  years  to 
come  the  retention  oi  2000  or  3000  troops  may  be  necessary  to 
reconsolidate  our  power. 

As  Lord  Morley  in  his  Life  of  Gladstorte  says,  "  this  pregnant 
and  far-sighted  warning  seems  to  have  been  little  considered 
by  English  statesmen  of  either  party  at  this  critical  time  or 
afterwards,  though  it  proved  a  vital  element  in  any  far-sighted 
decision. " 

The  result  of  the  general  election  of  1880  was  to  place  Mr 
Gladstone  in  power.  The  new  administration,  notwithstanding 
Mr  Gladstone's  public  utterances,  declared  their  intention  of 
retaining  British  sovereignty  in  the  Transvaal,  coupling  ^ith 
that  decision  a  pious  hope  for  the  speedy  accomplishment  of 
confederation  so  as  to  allow  of  free  institutions  being  given  to 
Natal  and  the  Transvaal.'  The  disillusionment  occasioned 
by  this  decision  caused  the  Boer  delegates  then  at  the  Cape  to 
help  to  wreck  the  federation  proposals  (see  supra).  But  if 
unwilling  at  the  time  to  undo  the  work  of  Sir  T.  Shepstone, 
the  Liberal  cabinet  were  prepared  to  get  rid  of  the  chief  British 
representative  in  South  Africa— partly  to  please  the  extreme 
Radicals  among  their  followers.  Accordingly  on  the  2nd  of 
August  x88o  Frere  received  a  telegraphic  despatch  from  Lord 

*  Had  Shepstone's  promise  been  redeemed  at  an  eartv  date,  it 
might  well  nave  extinguished  the  agitation  for  independence. 

'It  is  remarkable  that  the  LiKral  government,  despite  this 
aspiration,  and  despite  stronger  language  used  by  Mr  Gladstone, 
did  nothing  to  give  the  Boers  any  real  self-government.  Sir  Bartlc 
Frere  pressed  the  new  administration,  as  he  had  the  Conservative 
government,  on  this  point  without  effect. 


Klmberley  (the  new  secretary  of  state  for  the  colonies) 
announcing  his  recall.'  Frere's  task  was  one  of  extreme 
delicacy;  he  chose  to  face  difficulties  rather  than  jhcajro# 
evade  them,  and  had  he  been  unfettered  in  his  stramtat 
action  might  have  accomplished  much  more  than  ^'•^ 
he  was  able  to  do;  in  its  main  lines  his  policy  was  soimd.  (See 
Frerz,  Sis  Henry  Bartle.) 

Finding  that  the  Gladstone  administration  would  not  give 
up  the  Transvaal  volimtarily,  the  Boers  now  determined  on 
rebellion.  Hostilities  began  in  December  1880,  and  eventually 
a  series  of  engagements  ended  in  the  rout  (Feb.  27,  1881) 
of  a  small  British  force  which  had  occupied  Majuba  Hill  the 
previous  evening.  The  killed  included  the  general  in  command, 
Sir  George  Colley.  Meanwhile  the  resolution  of  Mr  Gladstone 
and  his  colleagues  to  keep  the  Transvaal  had  been  shaken  by 
the  Boer  declaration  of  independence.  After  the  first  engage- 
ments this  resolution  was  further  weakened;  and  when,  after 
a  British  reverse  at  Ingogo  (Feb.  8),  overtures  were  made  by 
Mr  Kruger  on  behalf  of  the  Boers,  the  cabinet  was  ^_,.^_ 
strongly  inclined  to  come  to  terms.  The  news  of  ^f"^^ 
Majuba  did  not  turn  it  from  its  purpose.  Opinions  will  always 
differ  as  to  the  course  adopted  by  the  Liberal  government. 
"  We  could  not,  "  wrote  Mr  Gladstone,  "  because  we  had  failed 
on  Sunday  kst,  inust  on  shedding  more  blood."  It  is  at  all 
events  abundantly  clear  that  had  the  Boers  not  resorted  to 
arms  they  would  not  have  gained  the  support  of  the  cabinet.* 

Sir  Evelyn  Wood,  who  had  succeeded  CoUey  as  general  in 
command  and  governor  of  Natal,  under  instructions  from  home, 
concluded  a  treaty  of  peace  on  the  a  2nd  of  March.  The  terms 
agreed  upon  were  elaborated  \h  a  convention  signed  at  Pretoria 
in  August  following.  By  this  instnunent  the  Transvaal  was 
granted  self-government  subject  to  British  suxerainty  and  the 
control  of  the  foreign  relaticms  of  the  state.  In  1884  the  Glad- 
stone administration  made  further  conMssions  by  the  London 
convention  of  that  year.  This  last  document  still,  however, 
reserved  for  Great  Britain  certain  rights,  including  the  power 
of  veto  over  treaties  concluded  by  the  Transvaal  with  any 
power  other  than  the  Orange  Free  State.  But  the  success  of 
the  Transvaal  Boexs  both  in  war  and- diplomacy  had  quickened 
the  sense  of  racial  unity  among  the  Dutch  throug^ut  the. 
country,  and  there  arose  a  spirit  of  antagonism  between  the 
Dutch  and  the  British  which  affected  the  whole  future  of  South 
Africa. 

Before,  however,  dealing  with  the  relations  between  the 
British  and  the  Boers  subsequent  to  x88i  brief  reference  may  be 
made  to  affairs  in  which  other  powers  were  concerned;  affairs 
which  were  the  prelude  to  the  era  of  expansion  associated  with 
the  career  of  Cecil  Rhodes.  In  1868  the  Europeans  in  Great 
Namaqualand  and  Damaraland  petitioned  for  annexation  to 
Great  Britain.  Eventually  (1878)  only  Walfish  Bay 
and  a  small  strip  of  adjacent  territory  were  annexed. 
In  X885  Germany  entered  the  field  and  during 
1 884-1 885,  owing  to  the  procrastinating  policy  of  the  Cape 
and  British  governments,  all  the  coast  between  the  Orange  and 
the  Portuguese  frontier,  save  Walfish  Bay,  was  placed  under 
German  protection  (see  Africa,  §5).  The  eastern  boundary  of 
German  South-West  Africa  was  fixed  in  1890,  the  frontier  run- 
ning through  the  Kalahari  Desert.  Bechuanaland,  the  region 
between  the  German  colony  and  the  Transvaal,  was  secured 
for  Great  Britain.  It  was  not  on  the  west  coast  only  that 
Germany  made  efforts  to  secure  a  footing  in  South  Africa. 
In  September  1884  an  attempt  was  made  to  secure  St 
Lucia  Bay.  on  the  coast  of  Zululand.  Here,  however.  Great 
Britain  stood  firm.  St  Lucia  Bay  had  been  ceded  to  the 
British  by  the  Zulu  king  Panda  in  1845.  and  this  cession  has 
always  been  regarded  as  valid.  Eventually  Germany  agreed  to 
make  no  annexation  on  the  east  coast  of  Africa  south  of  Ddagoa 
Bay.  With  the  proclamation  of  a  British  protectorate  over 
the  coast  of  Pondoland  in  January  1885  the  coast-line  from  the 

*  Frere  sailed  for  England  on  the  15th  of  September.  His 
successor.  Sir  Hercules  Robinson,  reached  the  Cape  at  the  end  of 
January  186 1. 

« Morley's  Life  of  CUidstone,  bk.  viii.  ch.  3."  Majuba.*' 
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mouth  of  the  Orange  to  Delagoa  Bay  (save  for  the  small 
stretch  of  Amatonga  shore-line)  became  definitely  British. 

To  Delagoa  Bay,  or  rather  to  the  southern  part  of  the  bay, 
Great  Britain  had  kid  unsuccessful  claim.  On  the  northern 
j^-^  bank  of  the  chief  estuftry  of  the  bay  the  Portuguese 
a^i  ^d  trom  the  x6th  century  onward  maintained  a 
precarious  foothold;  it  was  their  most  southerly 
station  on  the  east  coast  of  Africa.  In  1823  treaties  had  been 
concluded  by  the  British  with  tribes  inhabiting  the  southern 
shores  of  the  bay.  Neither  the  Portuguese  nor  the  Brit^ 
claims  seemed  of  much  importance  until  the  rise  of  the  South 
African  republic.  Anxious  for  a  seaport,  the  Transvaal  Boers 
in  turn  laid  claim  to  Delagoa  Bay.  This  brought  the  dispute 
between  Great  Britain  and  Portugal  to  a  head,  the  matter 
being  referred  in  1873  to  the  president  of  the  French  republic 
for  arbitration.  In  1875  an  inward  was  given  by  Marshal 
MacMahon  entirely  in  favour  of  the  Portuguese  (see  Delagoa 
Bat).  As  a  port  outside  British  control  Delagoa  Bay  was  a 
source  of  strength  to  the  Boers,  espwially  as  the  railway*  was 
under  their  controL  In  the  war  which  began  in  1899  munitions 
of  war  and  recruits  for  the  Boers  were  freely  passed  through 
Delagoa  Bay. 

C.  The  Strug^  for  Supremacy  between  Brilish  and  Dutch.— 
Bechuanaland)  through  which  territory  runs  the  route  to  the 
far  interior — the  countries  now  known  as  Rhodesia 
— was  acquired,  despite  the  strong  desire  of  the 
Gladstone  administration  to  avoid  further  annexa- 
tions in  South  Africa.  At  first  the  encroachments  on  Bechuana 
territory  by  Boers  from  the  Transvaal  were  looked  upon 
with  comparative  indifference.  The  Boers  respected  neither 
the  frontier  laid  down  by  the  Pretoria  convention  nor  that 
(modified  in  their  favour)  drawn  in  the  London  convention. 
But  missionary  influence  was  strong;  it  was  reinforced  by  the 
growing  strength  of  the  imperialistic  spirit  and  by  the  fears 
excited  by  Germany's  intrusion  on  the  south-west  coast.  An 
expedition  was  sent  out  in  October  1884  under  Sir  Charles 
Warren;  the  Boers,  who  had  set  up  the  "  republics  "  of  Goshen 
and  Stellaland,  were  obliged  to  give  way,  and  the  country  was 
annexed  (see  Bechuanaland).  It  was  in  connexion  with  this 
affair  that  Cedl  Rhodes  first  came  into  prominence  as  a  poli- 
tician. As  a  member  of  the  Cape  parliament  he  undertook 
a  mission,  before  the  arrival  of  Warren,  to  the  Goshen  and 
Stellaland  Boers;  endeavouring,  unsuccessfully,  to  obtain  from 
them  a  recognition  of  British  sovereignly.  ■  The  acquisition 
of  Bechuanaland  by  Great  Britain  was  the  essential  preliminary 
to  the  development  of  the  schemes  which  Rhodes  entertained 
for  the  extension  of  British  rule  into  Central  Africa.  In  his 
endeavours  to  realize  this  aim  he  had  to  contend  with  the  new 
^irit  of  national  consciousness  animating  the  Boers,  which 
found  expression  in  the  formation  of  the  Afrikander  Bond. 

In  its  external,  as  in  most  of  its  internal  policy,  the  Trans- 
vaal was  controlled  from  i8Sx  onward  by  Paul  Kruger,  who 
n^AM-  v^  elected  president  of  the  state  in  1883.  Yet 
kmmttr  Kruger  was  scarcely  the  real  leader  in  the  nationalist 
*"•*  movement  to  which  the  successful  revolt  of 
1880-81  gave  strength.  The  support  given  by  the  Ca[)e  Colony 
Dutch  to  the  malcontent  Transvaal  Boers  has  already  been 
mentioned.  During  the  i88o-8x  revolt  many  Free  State 
burghers,  despite  the  moderating  influence  of  President 
Brand,  joined  the  Transvaal  commandoes.  Now  a  definite 
effort  was  made  to  build  up  a  united  South  Africa  on  anti- 
British  lines.  In  the  latter  part  of  188 x  a  Dutch  pastor  at  the 
Paarl,  a  town  in  western  Cape  Colony  numed  Du  Toit,  in  a 
paper  called  De  Patriot,  suggested  the  organization  of  an  Afri- 
kander Bond;  in  the  same  year  Carl  Borckenhagen,  a  German 
resdent  in  the  Free  State,  advocated  such  a  bond  in  his  paper, 
the  Bloemfontein  Express.  The  Bond  was  formed,  its  work 
being  almost  confined  to  Cape  Colony.  It  held  its  first  congress 
at  Graaf  Reinet  in  1883.  In  the  "  programme  of  principles  " 
upon  which  its  constitution  was  modelled  it  was  set  forth  that: 

*For  the  international  difficulties  connected  with  the  building 
of  the  lailway  from  Delagoa  Bay  to  Pretoria  see  Lou  rbmco-M arqubs. 


While  in  itself  acknowledsing  no  nngle  form  of  government  as 
the  only  suitable  form,  and  whilst  acknowledginK  the  form  of  govern- 
ment existing  at  present  [the  Bond]  means  that  the  aim  of  our 
national  development  roust  be  a  united  South  Africa  under  its 
own  flag. 

In  the  following  year  the  Farmers'  Protection  Association 
was  amalgamated  idth  the  Bond,  and  the  joint  organization 
fell  under  the  control  of  J.  H.  Hofimeyr,  the  leader  of  the  Dutch 
party  in  Cape  Colony.  Under  Hofmeyr's  politic  control  all 
declarations  inconsistent  with  allegiance  to  the  British  Crown 
were  omitted  from  the  Bond's  constitution.  It  remained,  how- 
ever, a  strong  nationalist  organization,  which  in  practice  was 
inimioi]  not  so  much  to  the  British  connexion  as  to  the  British 
section  of  the  population  and  to  the  development  of  the  country 
on  enlightened  lines.  (For  the  Afrikander  Bond  see  furtlMr 
Cape  Colony:  Historyt  and  HomsYK.) 

Not  long  after  the  Warren  expedition  the  valuable  gold  fields 
which  Sir  Gamel  Wolseley  had  foreseen  would  be  discovered 
in  the  Transvaal  were  actually  found.  By  x886,  the  year  in 
which  Johannesburg  was  founded,  the  wealth  of  theWitwaters- 
rand  fields  was  demonstrated.  The  revenue  which  these  dis- 
coveries brought  into  the  Transvaal  treasury  increased  the  im- 
portance of  that  state.  The  new  industrial  situation  created  had 
its  effect  on  all  parties  in  South  Africa,  and  in  some  measure 
drew  together  the  British  and  Dutch  sections  outside  the 
Transvaal.  A  customs  union  between  Cape  Colony  and  the  Free 
State  was  concluded  in  1889,  to  which  later  on  all  the  other 
South  African  states,  save  the  Transvaal,  became  parties. 
But  Kruger  remained  implacable,  bigoted,  avaricious,  deter- 
mined on  a  policy  of  isolation.  In  1887  he  made  proposals 
for  an  alliance  with  the  Free  State.  Brand  refused  to  be 
ensnared  in  Kruger's  policy,  and  the  negotiations  led  to 
no  agreement.  (For  details  of  this  episode  see  Orange 
Free  State:  History.)  Not  many  months  afterwards  (July 
x888)  the  Free  State  lost  by  death  the  wise,  moderating  guidance 
of  Sir  John  Brand.  The  new  president,  F.  W.  Reitz,  one  of  th(i 
founders  of  the  Bond,  in  1889  committed  the  Free  State  to  an 
offensive  and  defensive  alliance  with  the  Transvaal.  Kruger 
thus  achievedi  one  of  the  objects  of  his  policy.  Within  the 
Transvaal  a  great  change  was  coming  over  the  population. 
There  flocked  to  the  Rand  many  thousands  of  British  and  other 
Europeans,  together  with  a  considerable  number  of  Americans. 
This  influx  was  looked  upon  with  disfavour  by  Kruger  and  his 
supporters,  and,  while  the  new  comers  were  heavily  taxed,  steps 
were  speedily  taken  to  revisie  the  franchise  lawsj^fm^^^ 
so  that  the  immigrants  should  have  little  chance  of  Hmtaur  f 
becoming  burghers  of  the  republic.  This  exclusion  *^^' 
policy  was  even  applied  to  immigrants  from  the  '*' 
other  South  African  countries.  A  system  of  oppressive  trade 
monopolies  was  also  introduced.  The  situation  with  which 
the  Boers  were  called  upon  to  deal  was  one  of  great  difficulty. 
They  could  not  keep  back  the  waves  of  the  new  civilization, 
they  feared  being  swamped,  and  they  sought  vainly  to  maintain 
intact  their  old  organization  while  reaping  the  financial  benefit 
resulting  from  the  working  of  the  gold  mines.  The  wider 
outlook  which  would  have  sought  to  win  the  Uitlanders  (as  they 
were  called)  to  the  side  of  the  republic  was  entirely  lacking. 
The  policy  actually  followed  was  not  even  stationary;  it  was 
retrogressive. 

Meanwhile,  and  partly  through  distrust  of  the  Kruger  policy, 
there  was  growing  up  in  Cape  Colony  a  party  of  South  African 
Imperialists,  or,  as  they  have  been  called,  Afrik-  .^^^^^ 
andcr  Imperialists,  who  came  to  a  large  extent  under  inp^rtmUatM. 
the  influence  of  Cecil  Rhodes.  Among  these  were 
W.  P.  Schreiner  (afterwards  premier  of  the  colony)  and  J.  W. 
Leonard  (sometime  attorney-general)  and,  to  some  extent, 
Hofmeyr.  From  the  time  of  his  entrance  into  politics  Rhodes 
endeavoured  to  induce  the  leading  men  in  the  country  to  realize 
that  a  development  of  the  whole  country  could  and  should  be 
accomplished  by  South  Africans  for  South  Africans.  He  fully 
admitted  that  the  cry  which  had  become  so  popular  since  i88x  of 
".Africa  for  the  Afrikanders  "  expressed  a  reasonable  aspiration, 
but  he  constantly  pointed  out  that  iu  fulfilment  could  most 
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advantageously  be  sought,  not,  as  the  Kniger  party  and  ex- 
tremists of  the  Bond  believed,  by  working  for  an  independent 
South  Africa,  but  by  working  for  the  development  of  South 
Africa  as  a  whole  on  democratic,  self-reliant,  self-governing 
lines,  under  the  shelter  of  the  British  flag.  Hofmeyr  was  among 
those  whom  Kruger's  attitude  drove  into  a  loose  alliance  with 
Rhodes.  In  1884,  having  the  power  in  his  hands  when  the 
Scanlen  ministry  fell,  Hofmeyr  had  put  into  office  a  ministry 
dependent  upon  the  Bond,  and  had  talked  <rf  a  possible  Dutch 
rebellion  in  Cape  Colony  if  the  Boer  freebooters  in  Bechuanaland 
were  ejected;  in  1890  Rhodes  became  premier  with  Hofmeyr's 
approval  and  support.  Rhodes  remained  in  office  as  prime  min- 
ister until  January  1896.  During  these  six  years  the  part  he 
played  in  the  development  and  public  life  of  South  Africa  was 
greater  than  that  of  any  other  man.  He  used  his  period  of 
power  to  put  into  execution  his  plans  for  the  extension  of 
British  dominion  over  the  country  up  to  the  Zambed. 
)  In  x888  Rhodes  had  succeeded  in  inducing  Sir  Hercules 
Robinson,  the  hlf^  commissioner,  to  allow  J.  S.  Moffat,  the 
BrtUtt  British  resident  at  Bulawayo,  to  enter  into  a  treaty 
SomthAMm  with  Lobengula,  the  MaUbele  chief.  Under-  this 
Com^a^,  treaty  Lobengula  bound  himself  not  to  make  a 
treaty  with  any  other  foreign  power,  nor  to  sell  or  in  any 
other  way  dispose  of  any  portion  of  his  country  without  the 
sanction  of  the  high  commissioner.  This  step  prevented  tl^e 
country  from  falling  into  the  hands  of  Germany,  Portugal  or  the 
Boers.  The  treaty  was  followed  by  the  formation  of  the  British 
South  Africa  Company,  which  obtained  a  royal  charter  in  1889, 
and  by  the  occupation  of  Mashonaland  in  1890.  Difficulties 
with  the  Portuguese  followed,  but  the  Salisbury  administration 
firmly  upheld  British  claims,  with  the  result  that  the  British 
^here  of  influence  was  extended  not  only  to  the  Zambezi  but 
beyond  to  the  shores  of  Lake  Tanganyika  (see  AnucA:  §  5).  In 
1893  a  war  was  fou^t  with  the  Matabele  by  Dr  L.  S.  Jameson, 
then  administrator  of  Mashonaland,  and  Bulawayo  was  occupied. 
The  name  Rhodesia  was  conferred  upon  the  country  in  1894 
(see  Rhodesia).  Living  in  Cape  Town  and  at  the  head  of  the 
government,  Rhodes  used  every  effort  to  demonstrate  to  the 
Cape  Colonists  that  the  work  he  was  doing  in  the  north  must 
eventually  be  to  the  advantage  of  Cape  Colonists  and  their 
descendants.  On  the  whole,  Hofmeyr  and  his  friends  were 
well  pleased  at  having  secured  the  co-operation  of  the  "big 
En^^der  "  Rhodes,  or,  as  he  was  at  one  time  called  by  Mr  J. 
X.  Merriman,^  an  old  parliamentary  hand  and  treasurer-general 
during  part  of  Rhodes's  premiership,  the  "  young  bunker." 

In  189X  the  Bond  Congress  was  held  at  Kimborley,  and 
harmcmy  appeared  to  reign  supreme.  During  his  term  of 
office  Mr  Rhodes,  addressed  himself  to  bringing 
together  all  interests,  as  far  as  it  was  practicable 
to  do  so.  He  showed  that  his  views  of  the  situation 
were  broad  and  statesmanlike.  His  handling  of  the  native  ques- 
tion in  Cape  Colony  gave  general  satisfaction.  Rhodes  was  also 
a  firm  beUever  m  the  federation  of  the  South  African  states 
and  colonies,  and  he  sou^t  to  promote  this  end  by  the  develop- 
ment of  inter-state  and  inter-colonial  railway  systems,  and  the 
establishment  of  common  customs,  tariffs,  and  inter-ooloniaL 
free  trade  under  a  customs  union.*  The  persistent  oppohent 
to  both  these  measures  was  the  Transvaial.  In  matters  of 
domestic  legislation,  such  as  taxation  and  excise,  .Rhodes  fell 
in  to  a  consMlerable  extent  with  Dutch  prejudices. 

Whfle  in  the  rest  of  South  Africa  there  was  a  growing  feeling 
ci  trust  between  the  Dutch  and  British,  accompanied  by  in- 
Pifgf  creasing  trade  and  the  development  of  agriculture, 
ThuavMf  the  condition  of  the  Transvaal  was  becoming  serious* 
At  first  the  new-comers  to  the  Rand  had  submitted 
to  the  economic  and  political  burdens  to  which  they 
were  subjected,  but  as  they  grew  in  numbers  and  found  their 

>  Mr  Merriman  (b.  1841)  was  a  son  of  N.  J.  Merriman  (r8io-l88a), 
bishop  of  Graham's  Town.  He  was  a  member  of  various  Cape 
ministries  from  187s  onwards. 

*  For  Rhodes's  scheme  of  commeidal  federation  see  further  Caps 
COUOKY :  History. 


burdens  increased  they  began  to  agitate  for  ceforms.  In  1892 
(the  year  in  which  the  railway  from  Cape  Town  reached  the  Rand), 
the  National  Union  was  founded  at  Johanne^urg  by  ex-Cape 
Colonists  of  the  Imperial  progressive  party.  -For  three 
yem  petitions  and  deputations,  puMic  meetings  and  news- 
paper articles,  the  efforts  of  the  enlightened  South  African 
party  at  Johannesburg  and  Pretoria,  were  all  addressed  to  the 
endeavour  to  induce  President  Kxiiger  and  his  government 
to  give  some  measure  of  recognition  to  the  steadily  increasing 
Uitlander  population.  Urgent  representations  were  also  made 
by  the  Britibh  government.  President  Kruger  remained  as 
impenetrable  as  adamant.  Nine-tenths  of  tbie  state  revenue 
was  contributed  by  the  Uitlandeis,  yet  they  had  not  even  any 
municipal  power.  By  a  law  of  x88a  aliens  could  be  naturalized 
and  enfranchised  after  a  residence  in  the  country  of  five  years, 
but  between  1890  and  1894  the  franchise  laws  were  so  altered 
as  to  render  it  practically  impossible  for  any  foreigner  to  become 
a  burgher.  By  the  Uw  of  1894  the  immigrant  must  have  been  at 
least  14  years  in  the  country  and  be  40  years  old  belore  in  the 
most  favourable  circumstances  he  could  be  admitted  to  the 
franchise.  The  Uitlanders  once  more  petitioned,  over  34,000 
persons  signing  a  memorial  to  the  Raad  for  the  extension 
of  the  franchise.  The  appeal  was  refused  (August  1895). 
Up  to  this  period  a  section  of  the  Uitlanders  had  believed 
that  Kniger  and  his  following  would  listen  to  reason,  now 
all  realised  that  such  an.  expectation  was  vain.  Rhodes, 
who  had  large  interests  ia  the  Rand  mines*  had  conststently 
endeavoured  to  condUate  the  extreme  Boer  section  in  the 
Transvaal  and  win  it  over  (as  had  happened  in  the  case  of  the 
Cape  Dutch)  to  a  policy  which  should  benefit  the  whole  of 
South  Africa.  He  was  even  willing  to  see  the  Transvaal  obtain 
a  seaport  (at  Kosi  Bay,  in  Amatongaland)  if  in  return  it  would 
join  the  customs  union.  This  opportunity  Kruger  let  slip; 
and  in  May  1895,  on  the  representation  of  Sir  H.  Loch,  the  Rose- 
bery  administration  annexed  Amatongaland,  thus  making  the 
British  and  Portuguese  frontier  conterminous.  This  action, 
finally  blocking  the  Boer  road  to  the  sea,  taken  by  a  Liberal 
government,  was  dear  indication  that  Great  Britain  was  de- 
termined to  maintain  her  supremacy  in  South  Africa. 

The  ntuation  in  August  1895  ^"^  ^us  one  of  extreme  lensioo. 
There  had  been  a  change  cl  ministry  in  Great  Britain  and 
Joseph  Chamberlain  had  become  colonial  secretary.  Sir 
Hercules  Robinson,  who  was  regarded  ^mpathetically  by  the 
Dutch  population  of  South  Africa,  had  sucoecgded  Loch  as  higli 
commissioner.  Both  high  commissioner  and  the  imperial 
government  were  hopeful  that  Kruger  might  even  yet  be  induced 
to  modify  his  policy;  the  Uitlanders  now  entertained  no  such 
hope  and  they  prepared  to  appeal  to  arms  to  obtain  redress  of 
their  grievances.  The  first  proposals  for  an  armed  rising  came 
from  Rhodes  in  June,  but  it  was  not  until  Novembo*  that 
the  Uitlander  leaders  came  to  a  definite  understanding  with 
the  Cape  premier  as  to  the  course  to  be  pursued  To  lay  before 
Soiith  Africa  the  true  position  of  aiffairs  in  the  Transvaal 
Charles  Leonard  issued  a  manifesto  as  chairman  pf  the  Natu^nal 
Union.  It  conduded  witB  a  list  of  demands  (see  Transvaai.), 
their  gist  being  "  the  establishment  of  this  republic  as  a  true 
republic  "  with  equitable  frandiise  laws,  an  independent  judi- 
cature and  free  trade  in  South  African  products. 

This  manifesto,  issued  on  the  a6th  of  December,  called  a  pvUic 
meeting  for  the  night  of  Monday  the  6th  of  January  x8q6, 
"  not  with  the  intention  of  holding  the  meeting,  but  as  a  blind 
to  cover  the  simultaneous  rising  in  Johannesburg  and  seizing 
of  the  arsenal  in  Pretoria  on  the  night  of  Saturday  the  4th  off 
January "  (Fitzpatridt,  The  Transvaal  from  Within,  ch.  ui.). 
Had  the  Transvaal  government  given  way,  even  at  the  last  hoar, 
the  reformers  would  have  been  satisfied.  Of  this,  however, 
there  was  no  expectation.     The  arrangement  with 

induded  the  use  of  an  armed  force  bdon^ng  to  the        

Chartered    Company,  ^  and  Jed    by    Dr    Jameson.  ^ffcML 
Accordin^y  some  troops  were  1>n>ught  from  Rhodesia 
and  stationed  near  Mafeking,  a  few  mOes  from  the  Transvaal 
frontier.    For  some  weeks   the  plot   appeared   to 
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fiivourably.  It  might  1iav«  succeeded  but  for  a  vital  differaioe 
whkh  arose  between  the  UiUanden  in  Johannesburg  and 
Rhodes.  As  Charles  Leonard's  manifesto  stated,  the  reformers 
as  a  body,  desired  to  msinfain  the  autonomy  of  the  Thusvaal 
and  the  republican  fonn  of  government;  Rhodes  wished  the 
revolution  to  be  accomplished  under  the  British  flsg.*  "  I  was 
not  going  to  risk  my  position/'  he  stated  subsequently,  "  to 
change  President  Kruger  for  President  J  B.  Robinson  "  (the 
only  prominent  Uitlander  who  stood  aJoof  from  the  reform 
movement).  This  divergence  fA  views  manifested  itself  on 
Christmas  Day  1895,  and  although,  under  pressure,  Rhodes  did 
not  insist  on  the  British  flag,  it  was  determined  to  postpone  the 
rising.  Jameson  was  so  informed,  nevertheless  he  precipitated 
the  crisis  by  invading  the  Transvaal  on  the  evening  of  December 
the  a9th.  The  Transvaal  govonment,  meantime,  had  obtained 
some  knowledge  of  what  was  being  projected,  and  the  Raid 
ended  in  a  forced  surrender  (January  9,  1896)  to  a  superior 
force  of  Boers.  The  Reform  Committee,  i^  the  Uitlander 
leaders,  after  holding  Johannesburg  for  over  a  wed^  also  snr-. 
rendered,  and  l^  the  9th  of  January  the  plot  had  ended  in 
complete  failure.  Mr  Qiamberlain  stUl  desired  Kruger  to  grant 
immediate  reforms  and  propounded  a  scheme  of  "  Home  Rule  " 
for  the  Rand.  The  time  was  inopportune,  however,  for  press- 
ing the  Transvaal  on  the  subject,  and  nothing  was  done.' 

The  Jameson  raid  bad  a  profound  effect  on  the  history  of 
South  Africa.  It  greatly  embittered  racial  feeling  throughout 
the  country;  it  threw  the  Free  State  Boers  completely  on  to 
the  side  of  the  Transvaal;  it  destroyed  the  alliance  between 
the  Dutch  in  Cape  Colony  and  the  Imperialists  led  by  Rhodes. 
It  did  more,  it  divided  British  opinion,  sympathy  for  the  Boer 
republics  leading  in  some  cases  to  a  disregard  for  the  real  griev- 
ances of  the  Uitlandeis.  It  also  gave  a  much  desired  oppor- 
tunity for  the  intrusion  of  other  powers  in  the  affairs  cd  the 
Transvaal,*  and  it  led  Kruger  to  revive  the  scheme  for  a  united 
South  Africa  under  a  Dutch  republican  flag.  This  scheme  found 
many  supporters  in  Capt  Colony.  A  suspicion  that  the  Colonial 
Office  in  Londmi  was  cognisant  of  Rhodcs'sfdans  further  ezdted 
Dutch  national  feeling,  and  the  Bond  once  more  became  actively 
anti-British.  Rhodes  had  resigned  the  premierBhip  of  the  Cape 
a  few  days  after  the  Raid,  and  during  the  greater  part  of  1896 
was  in  Rbodesia,  where  he  was  able  to  bring  to  an  end,  in  Sep- 
tember, a  formidable  rebellion  of  the  Matabele  which  had 
bn^en  out  six  months  previously. 

A  section  of  the  Dutch  population  was  not  however  disposed  to 
sacrifice' the  devek^ment  of  industries  and  commerce  for  radal 
considerations;  while  sharing  the  political  aspirations  of  Kruger 
and  Steyn  the  wiser  among  them  wished  for  such  a  measure  of 
reform  in  the  Transvaal  as  would  remove  aU  justification  for 
outside  interference.  Nevertheless  the  cleavage  at  the  Cape 
between  the  Dutch  and  British  grew.  Sir  (Sordon  Sprigg,  who 
had  become  Premier  of  Cape  Colony  in  succession  to  Rhodes, 
found  his  position  untenable,  and  in  October  1898  he  was  suc- 
ceeded by  a  Bond  ministry  under  Mr  W.  P.  Schreiiier.  The 
term  "  Progressive  "  was  now  formally  adopted  by  the  British 
mercantile  communities  in  the  large  towns  and  among  the  sturdy 
farmers  of  British  descent  in  the  eastern  province.  On  returning 
to  South  Africa  after  the  Raid  inquiry  at  Westminster  in  1897, 

>  In  his  evidence  before  the  House  of  Commons  Sdect  Committee 
which  inquired  into  the  Raid,  Rhodes  did  not  object  to  the  continued 
cnstenoe  of  the  republic  *'  for  local  matters,'*  out  deaired  a  federal 
South  Afrka  under  the  British  flag;  see  Blue  Book  (165)  1897 
pL  31 :  also  Sir  Lewis  Michell's  Life  tf  Rhodes.  voL  ii.  ch.  axx. 

*  Jameson  and  the  other  laidera  were  handed  over  to  the  British 
government  for  punishment.  Four  of  the  Reform  leaders  were 
coodemned  to  dotth  on  the  37th  of  April,  but  the  sentence  was 
commuted  to  a  fine  of  £2j^fOOO  each.  For  details  of  the  Reform 
SBoveroent  and  Jameson  Raid  see  Transvaal:  History, 

*  Rhodes  inforlhed  the  House  of  Commons  Sdect  Committee  that 
the  beKef  that  the  Boers  intended  to  introduce  the  influence  of 
another  foreign  power  in  the  already  complicated  system  of  South 
Africa  "  greaUy  ufluenced  "  him  in  promoting  the  revolt.  Gcnnany 
at  the  time  of  the  llaid  was  prepared  to  intervene,  and  on  the  3^ 
of  January  1896  the  German  Emperor,  by  tdecram,  congratulated 
Krueer  that  *'  without  appealing  to  the  hdp  <n  friendly  powers  " 
the  Boers  bad  overcome  Jameson. 


Rhodes  had  intended  to  withdraw  from  Cape  politics  and  devote 
his  energies  for  a  time  entirdy  to  Rhodesia,  but  the  pressure 
put  upon  him  by  a  section  of  the  British  colonists  was  so  strong 
that  he  determined  to  throw  in  his  lot  with  them. 

In  the  Transvaal,  meantime,  the  situation  of  the  Uitlanders 
grew  worse.  The  monopoly  and  concessions  regime  continued 
unchecked,  the  naturalization  laws  were  not  amended,  while 
the  judicature  was  rendered  subservient  to  the  executive  (see 
Tkansvaal:  History).  The  gok!  mining  industry  was  fostered 
only  so  far  as  it  served  to  provide  revenue  for  the  state,  and 
large  sums  from  that  revenue  were  used  in  fortifying  Pretoria 
and  in  the  purchase  of  arms  and  ammunition.  TUs  process 
of  arming  the  republic  had  begun  before  the  Raid,  after  that 
event  it  was  carried  on  with  great  energy  and  was  directed 
against  Great  Britain.  Kruger  also  sought  (unsuccessfully) 
to  have  the  London  Convention  of  1884  annulled,  and  he  entered 
into  a  doser  union  with  the  Free  State.  Great  Britain  watched 
the  devebpment  of  Kruger^  plans  with  misgiving,  but  except 
on  points  of  detail  it  was  fdt  for  some  time  to  be  impossible  to 
bring  pressure  upon  the  TVansvaaL  The  retirement  of  Lord 
Rosemead  (Sir  Hercules  Robinson)  from  the  post  of  high 
commissioner  wss,  however,  taken  advantage  of  by  the  British 
government  to  appoint  an  administrator  w1k>  should  at  the 
fitting  opportunity  insist  on  the  redress  of  the  Uitlanders' 
-grievances. 

Sir  Alfred  Mllner  (see  MiLMkx,  Visooitnt),  the  new  high 
commissioner,  took  np  his  duties  at  the  Cape  in  May  1897.  He 
realized  that  one  of  the  most  potent  factors  in  the  jf^g^ 
situation  was  the  attitude  of  the  Cape  Dutch,  and  ivp^ 
in  March  1898  at  Graaff  Rdnet  Milner  called  upon  {^; 
the  Dutch  dtizens  of  the  Cape,  "especially  those  '"'' 
who  had  gone  so  far  in  the  expression  of  thdr  sympathy 
for  the  Transvaal  as  to  expose  themsdves  to  charges  of  dis* 
lojralty  to  their  own  flsg^'  to  use  all  thdr  influence,  not  in 
confirming  the  Ttansvad  in  unjustified  suspidons,  not  in  en- 
couraging its  government  in  obstinate  resistance  to  all  reform, 
but  in  inducing  it  gradually  to  assimilate  iU  institutions,  and 
the  temper  and  spirit  of  its  administration,  to  those  of  the  free 
communities  of  South  Africa,  such  as  Cape  Colony  or  the  Orange 
Free  State.  Moreover  the  Graaff  Rdnet  speech  showed  that 
Milner  was  aware  of  the  dangerous  policy  being  followed  by  the 
Bond.  The  Dutch  party  at  the  C^  was  shown  to  beincurring 
a  heavy  responsibility,  especially  as  its  leaders  were  aware,  in 
the  words  of  Mr  J.  X.  Merriman,  of  "  the  inherent  rottenness  " 
of  the  Kruger  r6|^e.  That  party  soon  afterwards  had  it  in  its 
power  to  bring  pressure  officially  upon  President  Kruger,  for  it 
was  a  few  months  after  the  delivery  of  the  q>eech  that  Mr 
Schreiner  became  premier.  To  some  extent  this  was  done — 
but  in  a  manner  which  led  the  Transvaal  Boers  to  count  in  any 
event  on  the  support  of  the  Cape  Dutchmen.  In  the  Transvaal, 
as  has  been  said,  affairs  were  steadily  going  from  bad  to  worse. 
An  Industrial  Commission,  appointed  (under  pressure)  by  Pre- 
sident Kruger  in  1897  to  inquire  into  a  number  of  grievances 
affecting  the  gold  industry,  had  reported  im  favour  of  reforms. 
The  recommendations  of  the  commission,  if  adopted,  would 
have  done  something  towards  relieving  the  tension,  but  Pred- 
dent  Kruger  and  his  executive  rdused  to  be  guid«i  seeoat 
by  them.  Once  more  the  Uitlanders  determined  nsosrasf 
to  make  a  further  attempt  to  obtain  redress  by  *»^*>"»  _ ' 
constitutional  means,  and  the  second  organized  ^•'^'■•■' 
movement  for  rdorm  began  by  the  formation  in  1897  of  a 
branch  of  the  South  African  League. 

At  the  end  of  1898  the  feelings  of  the  Uitlanders  were  wrought 
up  to  fever  pitch.  The  police  service,  which  was  violent  where 
it  should  have  been  reasonable,  and  blind  where  it  should  have 
been  vigilant,  had  long  been  a  source  of  great  irritation.  On 
the  i8th  of  December  a  Boer  pdiceman,  in  pursuit  of  an  Eng- 
lishman named  Edgar,  whom  he  wished  to  arrest  for  an  alleged 


ult  on  another  man,  entered  his  house  and  shot  him  dead. 
The  deepest  indignation  was  aroused  by  this  inddent,  and  was 
StUl  further  increased  by  the  trivial  way  in  which  the  case  wsa 
dealt  with  by  the  court.   The  killing  of  Edgar  was  followed  by 
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the  breaking  up  of  a  public  meeting  at  Johannesbuig,  and  in 
March  the  Uitlanders  handed  to  the  high  commissioner  a 
petition  for  intervention  with  21,684  signatures  attached  to 
it  (see  Txansvaal:  History). 

On  the  4th  of  May  1899  Sir  Alfred  Milner  felt  it  his  duty  to 
Tb»  rnt  ^^P^^  ^^  ^iQC  length  by  cable  to  Mr  Chamberlain* 
torBrtOMh  The  Concluding  passages  of  this  message,  which 
iBtarvto'  susuned  up  the  ^ole  South  African  situation  in  a 
**"*  masterly  manner^  were  as  follows: — 

The  case  for  interventioa  is  overwhelming.  The  only  attempted 
answer  is  that  things  will  right  themselves  if  Idft  alone.  But.  in 
fact,  the  policy  of  leaving  things  alone  has  been  tried  for  years,  and 
it  has  led  to  their  going  from  bad  tq  worse.  It  u  not  true  Uiat  this 
is  owin^  to  the  Raid.  They  were  raing  from  bad  to  worse  before 
the  Raid.  We  were  on  the  vage  <n  war  before  the  Raid,  and  the 
Transvaal  was  on  the  verge  of  revolution.  ,  The  effect  of  the  Raid 
has  been  to  give  the  policy  of  leaving  things  alone  a  new  lease  of  life, 
and  with  the  old  consequences. 

The  spectacle  of  thousands. of  British  subjects  kept  permanently 
in  the  position  of  helots,  constantly  chafing  under  undoubted  niev- 
ances,  and  calling  vainly  to  Her  Majesty's  government  for  rMress, 
does  steadily  undermine  the  influence  and  reputation  of  Great 
Britain,  and  the  resi>ect  for  3riti8h  government  withia  the  queen's 
dominions.  A  certain  section  of  the  press,  not  in  the  Transvaal 
only,  preaches  openly  and  constantly  the  doctrine  of  a  republic 
embracing  all  South  Africa,  and  supp^ts  it  by  menacing  rtferences 
to  the  armaments  of  the  Transvaal,  its  allianoe  with  the  Orange 
Free  State,  and  the  active  sympathy  triiicb,  in  case  of  war,  it  would 
receive  from  a  section  of  Her  Majesty's  subjects.  I  re^ettosay 
that  this  doctrine,  supported  as  it  is  by  a  ceaseless  stream  of  malig- 
nant  lies  about  the  intentions  of  the  British  government,  b  produc- 
ing a  great  effect  upon  a  large  number  of  our  Dutch  fellow-colonists. 
Language  is  frequently  used  which  seems  to  imply  that  the  Dutch 
have  some  supenor  right  even  in  this  colony  to  their  fcUow-dtizens 
of  British  birth.  Thousands  of  men  peaceably  disposed  and,  if 
left  alone,  perfectly  satisfied  with  their  position  as  British  subjects, 
are  being^  drawn  mto  disaffection,  and  there  is  a  corresponding 
exasperation  on  the  nde  of  the  British. 

1  can  see  nothing  which  will  put  a  stop  to  this  mischievous 
propaganda  but  some  striking  prooi  of  the  intention  of  Her  Majesty's 
government  not  to  be  ousted  from  its  position  in  South  Africa. 
And  the  best  proofs  alike  of  its  power  and  its  justice  would  be  to 
obtain  for  the  Uitlanders  in  the  Transvaal  a  fair  share  in  the  govern- 
ment of  the  country  which  owes  everything  to  their  exertions.  It 
could  be  made  perfectly  clear  that  our  action  was  not  directed 
against  the  existence  of  the  republic.  We  should  only  be  demand- 
ing the  re-establishment  of  rights  triiich  now  exist  m  the  Orange 
Free  State,  and  which  existed  in  the  Transvaal  itself  at  the  time  of. 
and  long  after,  the  withdrawal  of  British  sovereignty.  It  would 
be  no  selfish  demand,  as  other  Uitlanders  besides  those  of  British 
birth  would  benefit  by  it.  It  is  asking  for  nothing  from  others 
which  we  do  not  give  ourselves.  And  it  would  certainly  go  to  the 
root  of  the  political  unrest  in  South  Africa;  and  though  temporarily 
it  might  aggravate,  it  would  ultimately  extinguish  the  race  feud, 
which  is  the  great  bane  of  the  country. 

In  view  of  the  critital  situation  Milner  and  Kruger  met  in 
conference  at  Bloemfontein  on  the  3Z8t  of  May.  Milner 
practically  confined  his  demands  to  a  five  years'  franchise, 
ndiich  he  hoped  would  enable  the  Uitlanders  to  work  out  their 
own  salvation.  On  his  side  Kruger  put  forward  inadmissible 
demands  (see  Txansvaal),  and  the  conference  broke  up  on 
the  sth  of  June  without  any  result.  A  new,  franchise  law, 
on  a  seven  years'  naturalization  basis,  was  passed  in  July  by  the 
Transvaal  volksraad,  but  the  law  was  hed^  about  with  many 
restrictions.  Messrs  Hofm^r  and  Herholdt,  the  one  the 
leaddr  of  the  Bond  and  the  other  the  Cape  minister  of  agri- 
culture, visited  Pretoria  to  reason  with  Kruger.  They  found 
him  deaf  to  all  arguments.  The  fact  is  that  the  Boers  had 
made  up  their  minds  to  a  trial  of  strength  with  Great  Britain 
for  supremacy  in  South  Africa.  At  the  time  which  from  a 
militaiy  standpoint  they  thought  most  opportune  (October  9) 
an  ultimatum  was  handed  to  the  British  agent  at  I^etoria,  and 
a  war  was  at  once  precipitated,  which  was  not  to  dose  for  over 
two  and  a  half  years.  CA.P.H. ;  F.R.C.) 

D.  Prom  the  Atmexation  of  the  Dutch  RtpuUia  to  the  UmoH.-^ 
An  account  of  the  Anglo-Boer  War  of  X899--X902  will  be  found 
under  Traksvaal.  After  the  surrender  of  Cronje  at  Paaxde- 
berg  (February  1900)  to  Lord  Roberts,  Presidents  Kruger  and 
Ste3m  offered  to  make  peace,  but  on  terms  which  should  include 
the  acknowledgment  of  "  the  mcontestable  independence  of 


refusal 


both  republics  as  sovereign  international  states";  the  Boers 
also  sou^t,  unavailingly,  the  intervention  of  foreign  powos. 
The  British  government  had  decided  that  the  con-|__ 
tinued  existence  of  either  rq>ub]ic  was  inadmissible;  s*; 
on  the  s8th  of  May  1900  the  annexation  of  the' 
Flree  State  was  formally  proclaimed,  and  on  the^ 
xst  of  September  the  Transvaal  was  also  ^nnf^ryj 
British  Empire.  A  few  days  later  ex-President 
sailed  from  Lourenco  Marques  for  Europe.  The 
of  the  German  Emperor  to  receive  him  ^»ttff^giit»it^  ti^t 
his  political  influence  and  all  hopes  that  the  Boers  mi^t 
still  have  entertained  of  help  from  foreign  governments.  At 
that  time  all  the  chief  towns  in  both  of  the  late  republics  woe 
held  by  the  British,  and  the  Boeis  still  in  the  field  were  reduced 
to  guerilla  warfare^  Most  of  the  men  on  their  side  ndio  had 
come  to  the  front  in  the  war,  such  as  («eneral  Louis  Botha  in 
the  Transvaal,  had  been  opponents  of  the  Kruger  r%une;  they 
now  decided  to  continue  the  struggte,  largdy  because  they 
trusted  that  the  Cape  Dutch,  and  their  sympathizers  in  Givat 
Britain,  would  be  able  to  obtain  for  them  a  re-grant  of  bde- 
pendence;  The  Cape  Dutch  all  throu^  190X  and  the  first  part 
of  1903  conducted  a  strong  agitation  in  favour  of  the  fonncr 
republics,  the  border  line  between  constitutional  action  and 
treason  being  in  many  cases  scarcely  distinguishable.  The  Cape 
Afrikanders  also  fonned  what  was  styled  a  "  conciliation  cosn- 
mittee  "  to  help  the  party  m  Great  Britain  which  stiU  sui^>orted 
the  Boer  side  Messrs  Merrimaa  and  Sauer  went  to  F.wgi«»i4 
aa  delegates  to  plead  the  cause,  but  it  was  noted  that  Hofmeyr 
refused  to  join,  and  the  appeal-  to  the  British  public  was  a  com- 
plete failure.  The  war  had  indeed  stirred  evexy  part  of  the 
empire  in  support  of  the  policy  of  the  goverxuient,  and  fxom 
Australia,  Canada,  New  Zraland  and  India,  contixigents  were 
sent  to  the  front.  No  terms  could  be  granted  which  did  ikot 
include  the  explicit  recognition  of  British  soverdgnty.  At  laat 
the  Boer  commandos  gave  up  the  struggle  and  on  the  3xst  of 
May  1902  their  leaders  signed  axtides  of  peace  at  Pretoria. 
Henceforth,  save  for  the  German  and  Portuguese  possessions, 
on  the  west  and  east  coasts  req>ectivdy,  there  was  but  one 
flag  and  one  allegiance  throughout  South  Africa.  With  the 
dimination  of  the  republics  one  great  obstacle  to  federation  was 
removed;  while  the  establishment  of  self-government  in  the  new 
colonies,  promised  (after  a  probationaiy  period  of  "  representa- 
tive institutions'O  in  No.  VII.  of  the  peace  articles,  would  give 
them  an  opportunity  to  enter  into  federal  union  on  equal  terms. 
The  task  of  founding  new  and  better  administrative  machinery 
in  the  new  colonies  was  left  to  Lord  Milner,  and  was  begun  evea 
before  the  war  had  ended.  The  two  new  colonies 
were  for  the  time  governed  on  crown  colony  lines.  R* 
But  the  co-operation  of  the  peo|^  was  at  once  sought 
by  nominating  non-offidal  members  to  the  lei^lislative  councils, 
and  seats  on  Use  Transvaal  council  were  offered  to  Louis  Botha, 
C.  J.  Smuts  and  J.  H.  Delarey.  The  Boer  leaders  declined  the 
offer— they  preferred  the  position  of  untranuneUed  critics,  and 
the  opportunity  to  work  to  regain  power  on  constitutional  lines 
when  the  grant  of  sdf-govemment  should  be  made.  MOncr 
had  thus  an  additional  difi&culty  in  his  reconstruction  work. 
The  first  necessity  was  to  restart  the  gold  mining  industry  on 
the  Rand.  The  Uitlanders,  who  had  fled  from  Johaxmesbors 
just  before  the  war  opened,  began  to  return  in  May  X90X,  and 
by  the  time  the  war  ended  most  of  the  refugees  were  bade  on  the 
Rand  and  mining  was  resumed.  A  tax  of  xo%  on  their  aimual 
net  produce,  imposed  in  X903,  was  the  main  available  source  of 
revenue.  The  repatriation  of  some  900,000  Boers  followed, 
and  the  departments  of  justice,  education  and  agriculture  were 
remodelled.'  In  all  that  he  did  Milner  had  endeavoured  to 
promote  doser  uxiion.  Thus  the  railway  and  constabulary  of 
both  the  ex-r^ublics  were  under  a  single  management.   Jn  this 

'  To  aid  him  Milner  had  the  services  of  some  of  the  best  men 
in  the  British  service,  t.^.  Sir  Godfrey  Lagden,  Sir  Arthur  Lawley, 
Sir  J.  Roae-Innes,  Sir  Richard  Solomon.  He  also  secured  the  help 
of  a  conriderable  number  of  young  Oxford  men  who  became  knowa 
as  "  the  Mihier  Kindccgarten." 
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work  the  hi^  commissioner  had  the  support  of  Mr  Chamberhun, 
who  paid  a  visit  to  South  Africa  which  extended  from  Christmas 
190a  to  the  end  of  February  1903.  He  sanctioned  the  calling 
of  an  inter-colonial  conference,  which  led  to  a  customs  convention 
including  all  the  British  possessions  in  South  Africa,  and  to 
united  action  regarding  railway  rates  and  native  questions.* 

The  great  expenditure  incurred  during  the  war  had  led  to 
much  deception  as  to  the  growth  of  trade,  while  the  large  sums 
spent  on  repatriation  and  other  temporary  work  main- 
tained this  deception  for  some  time  after  the  war  had 
ceased.  But  before  1903  had  ended  it  was  manifest 
that  this  had  been  a  spurious  activity,  and  a  period  of  marked 
commercial  depression,  lasting  until  1909,  ensued.  Tliis  de- 
pression was  in  considerable  measure  due  to,  and  was  largely 
aggravated  by,  the  comparative  inactivity  of  the  Rand  mines, 
and  that  inactivity  was  due  in  turn  to  the  insufficiency  of  native 
labour — Kaffirs  being  employed  to  do  all  the  unskilled  work  on 
the  mines.  At  the  dose  of  1903  the  mine-owners,  to  meet  the 
deficiency,  asked  for  permission  to  import  Chinese.  The  consent 
of  the  high  commissioner  and  of  the  home  government  was 
obtained,  and  in  June  1904  the  first  batch  of  coolies  reached  the 
Rand.  They  came  on  three-years'  indentures,  over  50,000 
Chinese  being  eventually  brought  over.  This  introduction  of 
Chinese  labour  met  with  considerable  opposition.  The  South 
African  objections  were  economic  and  racial,  based  on  the 
results  which  had  followed  the  introduction  of  Indian  coolies  into 
NataL  In  Natal  these  coolies  had  been  allowed  to  remain  after 
the  completion  of  their  indentures,  and  had  succeeded  in  prac- 
tically monopolizing  the  petty  trade  of  the  country.  They  had 
also  rapidly  multiplied,  so  that  by  1904  they  were  more  numerous 
than  the  whites  in  the  colony.  The  introduction  of  this  large 
alien  element,  leading  from  1895  onwards  to  the  passing  of 
restrictive  measures  in  Natal,  was  a  mistake  which  South  Africans 
elsewhere  had  no  desire  to  repeat.  But  these  objections  were 
overcome  by  regulations  which  made  repatriation  compulsory, 
and  which  definitely  restricted  the  coolies  to  unskilled  labour  in 
the  mines.  These  regulations  also  met  the  objections  voiced 
by  Australians  and  New  Zealanders  that  the  country  won  for 
Great  Britain  at  such  cost  had  been  thrown  open  to  hordes  of 
Asiatics.  In  Great  Britain,  however,  the  restrictive  regulations 
were  precisely  those  which  aroused  criticism,  the  objection  taken 
being  that  the  conditions  imposed  were  of  a  servile  character,  if 
they  did  not  actually  make  the  coolies  "  slaves.  **  In  the  attacks 
made  upon  the  Unionist  government  this  cry  w^  loudly 
voiced  by  the  Liberal  party  in  England,  and  in  the  political 
campaign  which  followed,  the  "  Chinese  Slavery "  issue  un- 
doubtedUy  helped  to  swell  the  majority  obtained  by  Sir  H. 
Campbell-Banncrman  in  January  1906.  Milner's  own  object 
in  assenting  to  the  introduction  of  the  Chinese  was — besides 
aiding  to  put  the  gold  mining  industry  on  a  more  stable  basis — 
to  obtain  revenue  for  the  great  task  he  had  on  hand,  **  the  re- 
starting of  the  colonies  on  a  higher  plane  of  civilization  than  they 
had  ever  previously  attained  ";  and  in  respect  of  the  working 
of  thfc  mines  and  consequently  in  providing  revenue  the  mtro- 
duction  of  the  Chinese  proved  eminently  successful;  but  in 
February  1906  the  Campbell-Bannerman  administration  felt  it 
incumbent  to  announce  that  no  ordinance  imposing  "servile 
conditions  "  would  be  sanctioned.  The  point  as  to  whether  the 
original  conditions  were  or  were  riot  servile  was  never  legally 
tested,  for  eventually  on  the  grant  of  self-government  to  the 
Transvaal  the  Botha  cabinet  decided  (June  1907)  not  to  renew 
the  indentures  nor  to  permit  any  new  importation  of  coolies. 
The  economic  situation  had  in  the  meantime  considerably 
altered,  and  the  Transvaal  was  able  to  bring  pressure  upon 
Portugal  to  permit  the  recruiting  of  many  thousands  more 
Kaffirs  from  Mozambique  province.  By  February  1910  the 
last  of  the  coolies  had  been  repatriated. 

By  the  middle  of  1904  the  high  commissioner  and  Mr  Alfred 
Lyttdton,  who  had  become  secretary  for  the  colonies,  agreed 
that  the  work  Of  reconstruction  had  so  far  progressed  that  steps 

*Thi0  action  was  on  the  lines  of  the  commercial  federation 
of  Cecil  Rhodes,  who  had  died  in  March  1902- 


should  be  taken  to  give  the  Transvaal  "  representative  govern- 
ment. "  This  decision  was  made  public  in  July  of  that  year, 
and  was  followed  by  marked  political  activity,  rin 
The  Boers  in  the  Transvaal,  headed  by  Louis  Botha,  ijrtMtom 
formed  an  association  which  was  called  Het  Vdk  SS^jSk 
(the  people),  and  in  the  Orange  Colony  a  similar  ***•'*** 
organisation,  the  Oranjie  Unie,  was  formed.  On  the  3xst 
of  March  1905  the  text  of  the  new  constitution  was  issued 
by  letters  patent.  Short  of  granting  full  self-government  it 
was  of  a  liberal  character.  It  provided  that  the  legislative 
council  was  to  consist  of  not  fewer  than  six  or  more  than  nine 
official  members,  and,  provisionally,  of  not  fewer  than  thirty 
or  more  than  thirty-five  elated  members.  Seats  were  to  be 
allotted  on  a  voters'  (not  population)  basis,  and  there  was  to  be 
an  automatic  redistribution  of  seats  as  voters  increased  or  de- 
creased in  given  localities.  These  provisions — subsequently 
adopted  in  the  electoral  law  of  the  Union  of  South  Africa— were 
made  to  secure  equal  rights  for  the  British  and  Dutch  sections  of 
the  community.  The  promulgation  of  the  Lyttelton  constitution 
was  quickly  followed  by  the  retirement  of  Lord  Milner.  He 
left  South  Africa  in  April  1905,  and  was  succeeded  as  high 
commissioner  and  governor  of  the  Traasvaal  and  Orange  River 
colonies  by  Lord  Selbome.  But  before  the  new  constitution 
could  be  established  a  change  of  ministry  in  Great  Britain  put 
the  Liberals  in  office,  with  Sir  Henry  Campbell-Bannerman  as 
premier  (Dec.  1906). 

A  sudden  change  was  now  made.  Sir  H.  Campbell-Bannerman, 
with  several  of  his  colleagues  in  the  ministry,  held  that  the 
annexation  of  the  republics  had  not  been  justified,  ^^ 
but  there  was  no  question  now,  as  there  had  been  in  M^c^^eAC 
1881,  of  a  restoration  of  independence;  that  matter 
the  Boers  themselves  had  settled  by  their  acceptance  of  British 
sovereignty.  The  Liberal  leader  held,  however,  that  the  Boers 
should  be  given  self-government  at  once.  Experience,  he 
declared'  had  proved,  unfavourable  to  the  working  of  represcnta-o 
tive  institutions,  and  it  was  safer  and  better  to  begin  with  respon- 
sible government.  Moreover,  the  cabinet  looked  forward,  without 
forcing  it  in  any  way,  to  the  fed(!ration  of  South  Africa.  In  the 
Transvaal  the  burners  of  British  origin  were  about  equal  in 
number  with  those  of  Dutch  origin,  and  the  fairly  even  balance 
of  parties  might  be  held  to  be  a  guarantee  against  retrogression; 
in  the  Orange  River  Colony  it  was  notorious  that  the  grant  of  self- 
government  meant  handing  over  the  control  of  the  country 
not  simply  to  the  Boers,  but  to  that  section  of  them  which  since 
the  war  had  exhibited  the  greatest  racial  bitterness.  In  these 
circumstances  the  decision  of  the  Liberal  cabinet,  however 
generous,  was  fraught  with  peril.  But  the  policy  of  complete 
trust  in  the  Boers  was  a  bold  one,  which  was  justified  by 
success. 

The  new  letters  patent  instituting  self-government  in  the 
Transvaal  were  issued  on  the  X2th  of  December  1906;  the  elections 
were  held  in  February  1907,  and  gave  the  Het  Vclk  party  a  clear 
majority  of  seven  (in  a  house  numbering  69  members)  over  all 
other  parties.  General  Botha  became  premier,  with  Mr  Smuts 
as  colonial  secretary.  In  the  Orange  River  Colony  the  first 
elections  under  the  self-government  constitution  were  held  in 
November  1907,  and  out  of  38  seats  in  the  House  of  Assembly 
Oranjie  Unie  candidates  secured  39.  A  ministry  was  formed 
with  Mr  A.  Fischer  as  premier  and  Generals  Hertzog  and  de  Wet 
as  prominent  colleagues.  These  triumphs  of  the  Dutch  section 
of  South  Africans  were  followed  in  the  general  election  in  Cape 
Colony  early  in  1908  by  a  sweeping  victory  of  the  Bond,  helped 
by  the  suffrages  of  re-enfranchised  rebels.  Dr  Jameson — who  had 
been  premier  of  the  colony  since  the  Progressive  victory  at  the 
election  of  1904 — ^was  succeeded  as  premier  by  Mr  J.  X.  Merriman, 
who  was  regarded  as  a  Bond  nominee.  Thus,  working  within 
constitutional  lines,  the  Dutch  Afrikanders  had  attained  in  three 
out  of  the  four  self-goveming  colonies,  political  supremacy. 
The  situation  in  1908  was,  however,  radically  different  from 
that  which  existed  before  the  war  of  1899-1902.  Then  half  the 
white  population  of  the  Transvaal  were  as  "  helots  ";  now  the 
.'  In  a  speech  in  the  House  of  Commons.  February  19^  1906^ 
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ez-UitlandeTs  held  26  seats  in  the  Tnnsvaial  jNuiiameDt,  sind 
were  able  to  exercise  an  effective  influence  over  Iq^islation. 

Both  the  war  of  1899-1902  and  the  grant  of  self-government 
to  the  new  colonies  were  necessary  preliminaries  to  the  success 
of  any  unification  scheme,  but  the  causes  which  now  led  to  the 
question  of  closer  union  being  raised  Were  not  political  but 
•n0Mow9m  economic.  Since  the  development  of  the  diamond 
mat  tar  and  gold  mining  industries  the  coast  colonies  had 
?°ihX  unduly  neglected  their  own  lesources  and  had  relied 
'  chiefly  on  the  forwarding  trade.    Hence  there  was 

jealousy  and  competition  between  the  Cape  and  Natal  and  a 
tendency  to  use  the  railways  (which  were  state  owned),  by  means 
of  rebates,  to  counteract  the  effects  of  common  customs  dues. 
Then,  too,  an  increasingly  important  factor  was  the  competition 
of  Louren^o  Marques  for  the  Rand  trade.  In  a  time  of  acute 
tradfr  depression  this  commercial  rivalry  was  disastrous  to  the 
welfare  of  South  Africa.  In  March  1906  the  customs  convention 
was  provisionally  renewed  (on  a  strongly  protective  basis,  and 
with  preference  for  British  goods)  but  there  was  a  distinct  pros- 
pect of  a  tariff  war  when  the  convention  expired  in  1908.  Again 
it  was  known  that  the  Transvaal  and  Orange  River  colonies  on 
their  attainment  of  self-government  would  each  demand  full 
control  of  their  own  resources,  to  the  detriment  of  the  unitary 
services  which  Lord  Milner  had  established.  There  were,  more- 
over, dangerous  differences  on  such  questions  as  Asiatic 
immigration,  the  sutus  of  natives,  mining,  agriculture,  &c. 
Thus  the  antagonism  between  the  various  states  on  economic 
lines  was  at  the  end  of  1906  greater  than  any  radal  divisions. 
The  leading  South  African  statesmen  realized  that  unless  an 
effort  to  remedy  this  condition  was  made  without  delay 
affairs  would  go  from  bad  to  worse.  In  these  circumstances  Dr 
Jameson,  as  premier  of  Cape  Colony,  took  the  first  overt  step  to 
reopening  the  question  of  federation.*  In  a  minute  dated  the 
aSth  of  November  1906  the  (^pe  ministry  declared  its  belief  that 
the  questions  which  were  causing  so  much  friction  should  be 
capable  of  solution  "  by  some  didy  constituted  South  African 
authority  responsible  to  all  parties  in  the  country,"  and  it 
appealed  to  Lord  Selbome,  as  .high  commissioner,  to  review 
the  situation  in  such  a  manner  that  the  people  of  South  Africa 
might. form  a  competent  judgment  on  the  question.  In  answer 
to  this  appeal,  which  was  backed  by  the  Natal  ministry.  Lord 
Selbome  drew  up  a  despatch  (dated  Jan.  7,  1907)  in  which 
the  whde  case  for  closer  union  was  set  forth  in  a  masterly 
manner.  For  insight  and  breadth  of  view  the  despatch  ranks 
with  that  which  Sir  George  Grey  drew  up  in  1858.  In  the 
fifty  years  that  had  elapsed  the  case  for  closer  union  had 
become  overwhelming  and  the  dangers  of  isdation  much  greater. 
Four  or  five  administrations,  the  despatch  pointed  out,  were 
pursuing  rival  interests,  .whereas  the  country  had  but  one 
interest.  Reviewing  one  by  one  the  questions  on  which,  rivalry 
existed.  Lord  Selbome  showed  that  theintemal  self-government 
which  each  colony  enjoyed  accentuated  the  difficulty  of  dealing 
with  these  questions  as  a  whole.*  Stability — the  thing  which 
South  Africa  required  above  everything  else — ^was  unattainable  so 
long  as  there  were  five  separate  governments  developing  different 
systems  in  all  branches  of  public  life,  but  no  national  government 
with  power  to  harmonize  the  whole.  "  The  people  of  South 
Africa  ...  are  not  self-governing  in  respect  to  South  African 
affairs  because  they  have  no  South  African  government  with 
which  to  govem."  Only  by  the  creation  of  a  central  govern- 
ment could  South  Africa  be.  wisely  and  successfully  governed.* 

The  opportunity  for  testing  the  strength  of  the  movement 
for  closer  union  came  with  the  meeting  of  an  intercolonial 
conference  in  May  1908  to  consider  the  thorny  questions  of  tanff 
and  railway  rates.    In  the  meantime  the  Jameson  ministry 

*  A  number  of  members  of  the  Transvaal  administration  during 
the  Crown  Colony  period  had  worked  steadily,  in  private,  to  oromote 
closer  union.  Prominent  among  these  men  was  Mr  Liona  Curtis, 
at  that  time  (1906)  assistant  colonial  secretary. 

'  Lord  Selbome  wrote  in  anticipation  of  the  establishment,  a  few 
months  subsequently,  of  self-government  in  the  new  colonics. 

'  For  the  text  of  the  despatch  and  memorandums  going  into  details 
the  Blue  Book  (Cd.  3564)  July,  1907. 


had  given  place  to  the  Bond  nominee  ministry  with  Mr  Merrimaa 
as  premier  (see  Cape  Colony:  History) ,  but  the  movement 
initiated  by  Jameson  had  received  the  support  of  the  Bond  as 
well  as  that  of  the  Botha  administration.  The  delegates  at 
the  conference  were  all  represenutive  of  the  parties  in  power; 
that  is,  with  the  excq>tion  of  the  Natal  delegates,  they  all 
tepnacnttd  Dutch  idesJs  in  politics.  Nevertheless  they  unani- 
mously resolved  "  that  the  best  interests  and  the  permanent 
prosperity  of  South  Africa  can  only  be  secured  by  an  early  union, 
under  the  crown  of  Great  Britain,  of  the  several  self-governing 
colonies,"  and  they  recommended  the  calling  of  a  national  con- 
vention entrusted  with  the  task  of  drawing  up  a  draft  constitu- 
tion. Thus  for  the  first  time  for  two  generations  both  the  chief 
white  races  of  South  Africa  were  found  working  in  cordial  co- 
operation. No  appeal  was  made  to  the  electorate,  but 
the  colonial  parliamients  rightly  interpreted  public  opinion  in 
endorsing  the  recommendations  of  the  conference.  Delegates 
representative  of  all  parties  were  app<Hnted,  and  the  national 
convention  to  consider  the  question  <rf  union  met  at  Durban  in 
October  1908. 

The  most  i»ominent  members  of  the  convention  were  Sir 
Henry  de  Villiers,  *  chief  justice  of  Cape  Colony  (president),  ex- 
President  Steyn  (vice-president),  (jenerab  Botha,  na 
de  Wet  and  Delarey^  Messrs  Smuts,  Schalk  Burger, 
Merriman  and  F.  R.  Moor  (premier  of  Natal),  Dr 
Jameson,  Sir  George  Farrar  and  Sir  Percy  FitqMtrick,  the  last 
two  the  leading  representatives  of  the  Transvaal  Pw^essives 
(t.e.  the  ex-Uitlanders).  The  greatness  of  the  opportunity  was 
rightly  stated  by  the  governor  of  Natal  (Sir  Matthew  Nathnn), 
who  declared  that  the  convention  might  create  a  commcmwealth 
which  should  add  to  and  not  draw  upon  the  strength  of  the 
empire — a  commonwealth  which  in  culture  as  in  power  would 
be  among  the  foremost  nations  of  the  worid.  After  sitting  at 
Durban  for  a  month,  the  convention  adjoumed  to  Cape  Town 
and  concluded  its  elaboration  of  a  draft  constitution  by  Febraaiy 
X909.  The  fundamental  points  which  the  delegates  had  to 
settle  concerned  (a)  the  basis  of  paiiiamentary  representation, 
(b)  the  status  of  the  natives  with  respect  to  the  franchise,  (r)  the 
position  of  the  Dutch  language,  (d)  the  form  of  govemmenL 

The  adjustment  of  tariff  and  railway  rates  gave  little  trouble 
when  once  it  was  agreed  to  consider  the  country  as  a  unit.  Pointa 
(a)  and  (&)  both  concerned  the  franchise,  but  each  had  its  separate 
issue  (a)  raising  the  question  of  representation  as  it  concerned  the 
white  population  only.  Suspicions  had  been  raised  that  the  attempt 
would  be  made  to  force  union  on  a  Dutch  Afrikander  basis,  which 
might  have  resulted  had  the  basis  of  representation  adopted  been 
the  total  European  population.  To  this  the  Progressive  party  would 
not  agree,  ana  they  gained  support  from  Botha,  Smuts  and  other 
prominent  Dutch  delegates  for  their  contention  that  "  equal  rights  ** 
could  only  be  secured  by  making  the  basis  of  representation  the 
number  01  voters  as  distinct  from  the.  number  of  European  inhabi- 
tants of  any  given  area.  As  finally  settled,  the  number  of  European 
male  adults  was  chosen  as  the  basis  of  representation.  As  the 
Transvaal  and  Orange  colonies  already  posaessed  manhood  suffratge, 
and  as  the  |Ht>perty  qualifications  in  the  coast  colonies  were  low. 
this  alteration  made  little  difference.  Point  (6)  raised  a  graver  issue 
still.  The  Oipe  delegates  found  themselves  in  isolation  in  advocating 
the  extension  of  the  electoral  system  which  prevailed  in  their  colony, 
where  there  was  no  colour  bar  to  the  exercise  of  the  franchise.  The 
merits  of  the  Cape  system— to  minimiae  the  differencea  between 
the  white  and  native  races,  typified  in  the  declaration  of  "  equal 
rights  to  all  civilized  men  *' — or  that  of  the  opposite  system  (as 
warmly  advocated  by  the  Natal  deleeates  as  by  those  from  the  ex- 
Boer  republics),  which  would  keep  the  native  races  in  permanent 
inferionty,  cannot  here  be  discussed ;  it  may  be  stated,  however,  that 
the  admittance  of  Kaffirs  to  the  franchise  in  the  Cape  had  not  been 
attended  with  the  evil  consequences  feared.  At  the  convention 
a  way  out  of  the  dUficulty-for  a  time  at  least — was  found  iaacom- 
promiseb  namely,  that  in  the  state  about  to  be  created  the  franchise 
in  each  constituent  part  should  be  that  which  existed  before  union 
was  effected.  Thus  in  the  Cape  the  Kaffir  would  have  a  right  to 
the  franchise,  but  not  in  the  other  divisions  of  the  country.    Point 

g)  was  decided  by  placing,  for  all  official  purposes,  the  Engfidi  and 
utch  languages  on  a  footmg  of  perfect  equality.   As  to  poiot  (^  the 

*  Sir  Henry  de  Vniiers  (b.  1843).  chief  justice  of  Cape  Cokmy 
since  1874.  was  created  a  peer  of  the  United  Kingdom  in  1910 
under  the  title  of  Baron  de  ViUierB  of  Wynburg.  He  became  in 
the  same  year  chief  justice  of  South  Africa.  *" 
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iame  was  between  a  federal  and  a  unitary  form  of  fovcmment. 
Fedeneion  was  nippoie<}  to  afford  protection  to  the  smaller  com- 
munitiea — Natal  ana  the  Onnge  River  Colony— and  in  Natal  there 
was  much  anxiety  lest  its  interests  should  be  overborne.  Neverthdeas 
the  advocates  of  unification  gained  a  complete  victory  and  a 
form  of  government  was  agreed  to  which  made  the  union  of  South 
Africa  as  close  as  that  of  the  United  Kingdom. 

Among  the  other  decisions  of  the  convention  were:  the  choice 
of  Pketocia  as  the  seat  of  administration  and  of  Cape  Town  as  the 
seat  of  the  legislature,  the  renaming  the  Onnge  River  Colony, 
Orange  Free  State  Province;  the  provision  of  throe  roembered  con- 
stituencies and  of  proportional  representation  and  the  safe-guarding 
of  the  smaller  communities  by  giving  Nated  and  the  Oranse  River 
colonies  moro  memben  of  parliament  than  they  wero  entitled  to  on 
^be  voters  basis. 

The  draft  constitatioii  was  made  public  on  the  9th  of  Febniaiy' 
1909,  and  was  adopted  by  the  Transvaal  parliament  In  its  en- 
tirety. The  Orange  River  parliament  also  approved  with  only 
slight  alterations;  the  Natal  parliament  made  some  amend- 
ments, but  they  were  of  a  minor  character.  The  opposition 
to  union  among  an  influential  number  of  old  Natalians — 
intensely  sealous  for  local  lnde[)endence — was  however  so  marked 
th^t  it  was  decided  that  before  Natal  was  committed  to  union  a 
referendum  on  the  subject  should  be  taken.  Apart  from-  this 
doubtful  attitude  of  Natal,  the  chief  danger  to  the  draft  con- 
stitution came  from  the  Cape  Dutch.  The  draft  act,  with 
its  "  one  vote  one  valu6  "  principle,  its  three-membered  con- 
stituencies and  its  scheme  for  proportional  representation, 
tbieatened  Dutch  supremacy  in  the  rural  districts,  and  aroused 
the  opposition  of  Hofmesrr,  who  secured  the  passage  of  amend- 
ments through  the  Cape  parliament  which  destroyed  the  principle 
of  equal  rights.  Such  was  the  position  when  the  convention 
reassembled  in  Btfay  at  Bloemfontein  to  consider  the  amend- 
ment of  the  various  legislatures.  Through  the  firmness  of  the 
Tnnsvaal.delegates,  supported  by  the  Progressives,  the  principle 
of  equal  rights  was  retained;  the  concession  made  to  the  Cape 
W9S  the  abandonment  of  proportional  representation,  while 
cme-membcred  constituencies  were  substituted  for  three-mem- 
bered constituencies.  The  document  embodying  the  alterations 
in  the  draft  act  was  signed  on  the  x  ith  of  May  and  the  convention 
dissolved.  In  June  the  referendum  on  union  was  taken  in  Natal, 
and  resulted  in  a  com[>Iete  rout  of  the  separatists.  There  voted, 
for  the  draft  act  ix,xai,  against  it  370X — majority  for  union  7420. 

South  Africans  had  thus  after  seventy  yean  of  discord  agreed 
upon  union.  It  was  a  momentous  step,  the  essential  pre- 
rTtiftijnf  liminaiy  to  that  fusion  of  the  white  races  of  South 
ihtAaoi  Africa  upon  which  the  prosperity  of  the  country 
depends;  and  a  step  rendexing  easier  the  ultimate 
attainment  of  imperial  union.  A  delegation  carried 
the  draft  act  to  England,  and,  recast  in  the  form  of  an  imperial 
bill,  it  was  submitted  to  the  parliament  at  Westminster.  The 
imperial  government  made  but  one  alteration  of  consequence — 
that  explicitly  placing  the  control  and  administration  of  mat  ten 
"  specially  or  differentially  affecting  Asiatics  "in  the  sole  control 
<A.  the  union  parliament.  The  bill  passed  through  parliament 
unaltered,  the  only  jarring  note  in  the  debates  in  either  house 
concerning  the  exclusion  of  natives  from  the  franchise  (save  in 
the  Cape  province).  This  decision  was  deplored  by  all  parties 
in  the  British  parliament,  but  it  was  recognised  that  to  alter  a 
decision  deliberately  come  to  by  South  African  statesmen  would 
wreck  the  union.  The  measure,  known  as  the  South  Africa  Act 
X909  received  the  Royal  Assent  on  the  soth  of  September,  and 
subsequently  the  3  ist  of  May  19x0 — the  eighth  anniversary  of  the 
signing  of  the  articles  of  peace  at  Pretoria— was  fixed  as  the  date 
for  the  formal  establishment  of  the  Union. 

The  interval  between  the  passing  of  the  South  Africa  Act  and 
the  establishment  of  union  was  employed  by  the  various  colonies 
in  putting  their  houses  in  order.  This  task,  on  the  economic 
side,  was  rendered  easier  by  the  gradual  return  of  commercial 
prosperity.  An  agreement  between  the  Transvaal  and  the 
Portuguese  governments,  concluded  in  April  1909,  while  the  fate 
of  the  draft  constitution  was  still  in  doubt,  assigned  to  Lourenco 
Marques  50  to  55%  of  the  import  trade  to  the  Rand,  and  (with 
certain  exceptions)  provided  for  free  trade  in  native  products 
between  the  Mozambique  province  and  the  Transvaal.  ^  The 
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Portuguese  further  agreed  to  facilitate  the  recruitment  of  natives 
in  their  territory  for  work  in  the  Rand  mines,  and  in  consequence' 
Kaffin  were  obtained  in  sufiident  numbien  to  replace  the 
Chinese  coolies  as  they  were  repatriated.  The  agreement  vas 
to  last  ten  yean,  and  provision  was  made  for  its  recognition 
by  the  government  of  the  Union.  The  native  protectorates, 
Bastttoland,  Swaailand  and  Bechuanaland  had  been  left  by  the 
South  Africa  Act  under  direct  imperial  oontroL  As  to  Natal  and 
Zululand,  there  was  a  disposition  to  leave  to  the  new  govern- 
ment the  task  of  dealing  with  the  natives  there  but  both  the 
Transvaal  and  Natal  adopted  an  Asiatic  exclusion  policy  which 
gave  rise  to  much  friction.  In  the  Orange  River  Colony ,^ 
General  Hertsog  aroused  much  opposition  by  administering 
the  education  act  in  a  way  which  forced  the  teaching  of  Dutch 
in  a  rather  arbitrary  fashkm.  This  was  a  point  of  importance, 
inasmuch  as,  by  the  Act  of  Union,  elementary  education  was  left 
(for  five  yean)  in  the  hands  of  the  provinces.  The  divergence 
of  views  was  so  great  that  shortly  after  the  union  had  been 
established  private  schoob  were  opened  in  exposition  to  those 
of  the  provincial  administration. 

In  the  autumn  of  X909  it  became  known  that  Lord  Selbome, 
whose  services  in  bringing  about  the  union  were  generally  recog- 
nized, would  not  remain  to  represent  the  Crown  in  in- 
augurating the  new  form  of  govetnment,and  the  choice 
of  the  British  government  ieli  on  the  home  secretary, 
Mr  Herbert  Gladstone  (who  was  in  March  19x0  created  Viscount 
Gladstone  of  Lanark)  as  fint  governor-general  of  the  Union. 
Lord  Gladstone  had  the  xeqwnsibility  of  summoning  the  fint 
prime  minister  of  the  Union — a  task  rendered  more  difficult  as 
the  decision  had  to  be  taken  before  the  fint  election  to  the 
Union  parliament  was  held.  There  had  been  a  strong  agitation 
for  a  coalition  cabinet,  and  negotiations  took  pUce  to  this  end 
between  General  Botha  and  Dr  Jameson.  These  efforts  ended 
in  failure.  They  had  met  with  the  determined  oi^osition  of 
Mr  Merriman  (the  Cape  premier),  of  the  Orange  Free  State  Boera, 
and  of  the  Bond,  which  had  lost  the  counsel  of  Hofmeyr.  That 
typical  leader  of  the  Gape  Afrikanden  had  died  in  London, 
whither  he  had  gone  as  one  of  the  delegates  to  lay  the  draft  con- 
stitution before  the  British  parliament.  Towards  the  end  of 
May,  Lord  Gladstone  called  upon  General  Botha  to  form  a 
ministry,  which  was  constituted  from  the  ranks  of  the  existing 
cabinets  and  included  Natal  ministen  as  well-  as  strong 
Boer  partisans  like  Mr  Fischer  and  General  Hertzog.  Mr 
Merriman  declined  to  serve  under  General  Botha.  The  formal 
proclamation  of  the  Union  took  place  on  the  3xst  of  May. 

The  fint  general  election,  held  on  the  15th  of  September j  was, 
perhaps  inevitably,  fought  to  a  large  extent  on  racial  lines. 
The  Dutch  Afrikander  candidates  stood  as  "  Nationalists,"  while 
their  opponents  took  the  name  of  Um'onists.  In  Natal  the  British 
section  of  the  electorate  (four-fifths  of  the  whole)  preferred  to 
maintain  an  independent  attitude.  The  elections,  which  resulted 
in  a  Nationalist  majority  of  13  over  all  other  parties,  showed  that 
the  Unionists  were  stronger  than  had  been  thought.  They  secured 
37  seats,  while  13  were  held  by  Natal  Independents.  The  polls 
were  remarkable  for  the  defeat  of  three  ministen — General 
Botha  (by  Sir  Percy  Fitzpatrick)  at  Pretoria  East,  Mr  Hull 
(by  Sir  George  Farrar)  on  the  Rand,  and  Mr  Moor  in  Natal. 
General  Botha  decided  to  retain  office,  and  seats  for  him  and 
Mr  Hull  were  found  by  means  of  by-elections.  Mr  Moor  was 
nominated  to  the  senate,  as  were,  among  othen,  Mr  W.  P. 
Schreiner  and  ex-President  Reitz  (who  became  president  of 
that  body).  On  the  4th  of  November  the  fint  session  of  the 
Union  Parliament  was  opened  by  the  duke  of  ConnaughL 

BiBLiOGSAPHT.i — L  General  descriptions,  travel  and  exploration. 
Besides  the  works  of  De  la  Caille,  Le  Vaillaint,  Thunberg,  Barrow, 
Lichtenstein,  Burchell  and  othen  quoted  in  Caps  Colony,  tBiblio- 
ffraphy,  see  Sir  J.  E.  Alexander,  An  Exptdition  of  Discovery  into  the 


Wanderinis  in  the  Wilds  ef  Soutk-Westem  Africa  (1856);  David 
*  Unless  otherwise  stated  the  place  of  publication  is  London. 


484 


SOUTH  AFRICA 
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enliTtdtmtoby.  ..  I ., 

BluF  Book.  iaj7);  E*tai 


i»o;>.  and  ,4^tu>i  ATdliin  NMi  md  Rtmnaanai  l^<^)■.  K.  A. 
Bryden.  Nalun  md  SpM  w  SaiM  AJma  C1897) ;  P.  Seloui  ud 
H.  A.  Brydcn.  Tntd  and  Bif  Gamt  {1B07). 
111.  Eiknokvy,  uchaftalory>  Art  and  lufuagri  ivit  aUa  worka 

rtlpd  tiiuln'  nrill  hpiilinn  «ill  BaMIU  LaHGVACES).     C.  Fritich, 

~    ■       -    •  ~  W.Sii     -    "   ■ 


«^^./?l 


ihiJ/.a 


«ac«  o/5oi.l*/4/nM  (1905) :  W.  H.  BkeV,  A  fl™f  XtMWlHtf  fllB*«Mm 
Fslk-hrt  ani  aOar  TrsU  (1S7;) :  D.  Kidd.  TU  Eitmlial  Kafir  (IW14); 
5o«(i  Ctil^iW  {i«p6}.  ami  ito/ir  £«Hltm  skJ  lb  JToBH  </ Ml- 
ndi>o7iiw(19i^|U'rJohDun.&riM/MMn«flUiof5..(Mcativ>7). 

Man  IK  5L  AJrica  <iM);  Buitiiu*  i>ai>iM])i],  coiwd  by  M.  Helen 
Tongue,  pteface  by  Henry  Balfour  (Oirord.  loog),  irpnidiiciiani  in 
colouiii  5.  Randal  I- Maelver.  Uutind  JUmbiia  (loof);  R.  N.  Hall, 
FrrUiUru  Rli,^aa  (190a);  A.  H.  Kane,  Til  GM of  Opiiirligos): 
C.Ptun.TluE'dliradiii>fllitAniirnU[lva):VI.  H.  BIhIi,  CcnMro- 
liHG'0»iiiiarip/(*t5«(*/4/H£naIfl«p«ipi(lB6»-l869);J.Torrrnd, 

C.  Me'nhol.  Z)u  Sprnili  ir,  Ham.  a  gran^mar  and  vocabulary 
(Berlin.  1909):  C.  M.  C.  Hunt.  EnsHiM-AMamltr :  Aftiiandtr- 
E'l'iih  (looi):  W.  J.  Viljoen,  Beilrcii  n>  dcKliKku  io  lat-kMi- 
iisilun  Spradu  (StiaHbui|.  1896):  D.  C.  He»eling,  Bijilraff  ICI  if 

Il.Emcri/VniJii£*t*aaiiiidji)M5l>™oHi.»a|Cape  Town.  1894), and 
Eiimmlvj  Grammar  a  IIh  Dnui  Lanfuagt:  (Cape  Town,  1899)' 

IV.  History  and  PoGlin.  .  Q.)  Sonicei.— The  Cape  inhivn  arc 
full  and  complere  from  1652  oowatd,  Selecliont  Irom  them  have 
been  publUtied  by  H,  C.  NT  Leibbrandl  and  G.  McCall  Theal;  Ihe 
Ua  named  hai  al»  published  rccoids  oC  ihe  Cape  from  MSS.  in  ihe 
Record  Office,  London  (see  C«tE  CouoNT;  t  Bitliapo^y).  See 
Tlical'.R!torJi(rf5iPi.(*B.>M/fmi,<9VoU..l897-'904);  !*'««"'' 
...OgUialPapiTiRilalBtUilluCondaima»i1>calmmr,llkt  Nalitt 
Tribti  af  5™i*  Afziia.  pans  i  10  s  (1649-1S09)-  edited  by  DoniW 
Moodie.  late  Protrclor  ol  =.bvn  (Cape  Town,  iSjtl).  the  ume 
wriicr'i  Thi  Evidina  o)  lk>  i/cliKi  nni  Mjau  a/  Uk  Buikmam  Wan. 


'fwiJri." 
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iwilliNaliciairfl... 
iiI*H)aiK(7«J((Cape 


in  Sei4lh  Afria  (7  vola..  1900-1909) ;  Britisti  (Jjfidal  HiOcryijlkt  Wat 
in  Sotak  Alriia  U  volt..  1906-iaiol  OIL)  Un*.— Valuable hiaoikil 
Infonnation  wUl  be  found  ia  &  Lnu  of  W.  E.  CUdBnne,  tbe  and 
Earl  Granville,  Sir  Hany  Smith,  Sli  Geone  Grey,  Sir  Bartle  Fn«. 
Sb  G.  PmoerDy-CoUey,  CeeU  Rhodei,  PaurKnHcr  and  Lord  MIIht. 
See  alio  P.  A.1>Ialtena.  Lifi  and  Tima  at  Sir  jTC.  U-Uau  (1  vula., 
laaoh  A.  Viamot.ni  Ufa  and  Tinui  at  Sir  FiilurdSiiMlktjUttoti; 
SiTj.  Robinon.  A  Lite  Timt  in  Sa<M  Attica  (i9t»):  W.  D.  Mk- 
keniie.  Jala  Uackmaii  (lOoi);  CaiOard  at  Uu  Zamiai  (loo?). 
Ut.)  ]IlKelUil<oaa.~E.  A.  Pratt.  Liadint  PainU  sn  Sanik  Afiiaim 
Hillary  iiS6  U  Uarck  jalk  igoo  (i^ooU  J.  A.  Ftoude.  Ttaa  Lailmra 
»  Smik  Atria  (new  ed„  1900);  J.  Bryce.  /npmrinu  af  5»ti 
Afriia  (Ind  ed„  1899):  A-  R.  Colquhoun,  nt  AJrilmaitr  Land 
(1906):  A.  P.  Hillier,  Baii  aid  Krfarm  (1898)  and  Sanlk  Afriam 
Sltdiii  (1900)1  Lionel  Phillips,  Trannaai  PrMimi  (190s);  Paul 
Botha,  FrantBaiT  U  Betr  and  EnfUskman  (Cape  Town,  i90ol;Sir 
BartleFrere,r*rfi.iinii>/BrtIJ!*5MU*>;ruo(i6«i):P.A.Molteno. 
A  FidtratScnlk Africa  (laot):  Till  Caarmminl  if SmUkAfnafiytia., 
Cape  Toim,  lOoS):  Tie  framtwatk  ef  Union  (Cape  -fowD.  igot); 
R.U  Btand.  fta  t'a^  t>/5slUt  ^/rui  lOllord,  IU9). 

V.  EconoDia  tnd  Commetce.— Slo/isliciil  Vmr  Baaii  or 
BtptUri!  Omu  KtporU;  RiferU  of  UK  Slatiilicai  Biaam  (>i« 
l$fii):Anmnal  7>odf  JUwiu  and  otberoAidal  publintioni.  enxct- 
>ny  thoae  OB  native  aflain.  miDinE,  aniculture  and  lallwayi;  ^rpu 
.4a>wa;inil2^i>tt.(/ncaaMr«Ki7{i:!(peTown):L.V.  Praa|h(ed.>. 
The  Tranitaal  and  3t  Uina  (lain) -.S-nrnKBtt.  Tin  Wilwaursrand 
CMMdi  (and  ed,.  1901):  A.  Wilntst,  Baak  ^  Sanlk  African  Indai- 
frifi  (Cape  Tovn,  1899):  F.  BlervJi,  »o>iifAHi«rXfrin«iire  (Cape 
Town,  1006);  S.  Ran»nie,  Ha  Bipwer  ia  5«U*  X/rioi  (190J): 
Cirdner  F.  Willianii,  TJh  Diamand  llitia  af  Sflk  Africa  (rniied 
ed..  New  York,  190;):  A.  R.  E.  Burton,  Capt  Colony  far  lit  StUlrr 
(loojl:  (account  ol  urban  and  meal  Induslriet— their  probable 
future  development).  "  Indicui,"  Laianr  and  oUir  QiieUiinu  •■ 
SoKli  Alriia  (1904) ;  [dcsisanl  to  brint  10  liiht  "  the  ditthilitie* 
under  which  tke  coloured  racet , . .  niSer,"  Ac.}.  W.  Blcloch,  n* 
Nrx  Soklk  Africa  (1901). 

VI.  Chuieh,  Law,  Ac.— Bishop  A.  K.  Baynei.  Hamdiaa^t  eS 
Enriiih  Cknrck  Exfaniian  :  Si>^  Africa  (l^oil;  Sir  (^  W.  Coa'a 
L>;^olBishopColenHi(lS8a);aa'c/c/lb/''^<Hi«r2«M^/rK<I,- 
C««ailiilHm  and  Cananc  (Cape  Town,  1S99  ed.):  J.  Stewart,  Lamtala 
(1S84)  and  SoBfi  <■  lie  Dark  CnUtncM  (1903):  the  Report!  on  the 
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tht  lowtr  part  of  Ihe  Amuon  valley,  and  pan  of  wliat  u 


103)  i  E.  H. 


nlilll  icia* 

*fi  StuiM 

i:  BiUiozrafihy. 


MUTHAU  HORWOOD,  an  urban  diitricl  in  Oie  Brcntfonl 
pariiaiBantary  division  of  MlddlCMt,  Eojland,  subuiban  lo 
Londoa,  12  m.  W.  ol  St  Piul'i  Catlicdnl,  on  the  Gccat  V/aUm 
laQway.  Pop.  (184O.  7^1  (>9<>i),  Ilr«>o-  BricUcldi, 
flour-miUs  and  chemical  worlu  *r«  MUbliiHed  in  the  diitrict, 
■bidi  ii  also  lugcty  [aidcntiaL  Tb«  Ciand  Junclion  Canal 
M>v«  Southatl.  Cattle  maiktts  art  held  weeldy  under  a  pint 
ol  William  III.  The  EUubethin  manor-hoiue  of  Southkll 
RiBiini,  and  the  paiish  cbiuch  ol  Norwood,  though  greatly 
rstored.  hai  Early  English  and  Decorated  porlJoni,  1  canopied 
tomb  dated  i;47>ndbraue>of  the  17th  century. 

MDTK  AMBOT,  >  dty  of  MiddlcKa  county.  New  Jeney, 
VSJL,  00  Raritas  Bay  at  tbe  mouth  of  (he  Rariun  river, 
about  17  m.  S.W.of  New  York  City  Pup.  (1900)6349  (1700 
foieign-boin};  (1910)  7007.  It  it  Kived  by  the  Fenuylvania, 
the  Cenlnl  of  New  jeney,  and  (he  lUtilati  Rivet  railwayi. 
A  railway  drawbridge  and  a  traffic  bridge  acrou  the  river 
connect  (he  ci(y  with  Perth  Amboy.  South  Amboy  ii  an 
hnporUnl  point  for  ihipmenta  oi  oul  from  (he  Penniylvania 
mines.  The  Pennsylvania  RaUrold  Company  and  the  Susque- 
baoiu  Oial  Company  have  coal  docki  here  and  the  laller  bai 
great  storage  yards.  Among  the  cily'a  induslriei  arc  the 
mining  of  clay  and  land,  and  the  manufacture  oftemcotla. 
Sou(h  Amboy,  originally  a  put  of  South  Amboy  township 
(inforporatcd  in  1798),  waa  laid  out  la  iSj5,  wai  incoTpoiated  as 
a  borough  in  iSSS,  and  became  a  city  under  a  general  slate  law 
iotdot. 

,    The  early  physical  history  of  the  South 

intinent  as  recorded  in  the  rocki  has  been  oten- 

jvely  oblilerAted  or  greatly  obscured  by  the  events 

il  its  later  history.   The  early  land  areas  arc  supposed 

'■■     lo  be  only  appioiioialely  suggested  by  the  prrsent 

B  of  gmnile  and  gneisses.    Tht  largest  of  these  old  land 

ruplions  from  the  moulh  of  the  Rio  de  la  Pbla  lo  within  a  short 
distance  ol  Ihe  mouth  of  the  Amaion  river.  North  of  the  present 
Amaion  valley  and  occupying  the  present  highlands  of  Guiana, 
Dor(h.east  Brazil,  and  south-east  VcticzuelB  was  another  one  of 
that  old  land  areas— a  large  island  or  a  group  of  islands.  A 
chain  of  island]  eilended  from  Ihe  Falkland  Islands  along 
what  b  now  the  entire  west  side  of  the  continent.  Upon  these 
ancient  shores  were  laid  down  the  sedimentary  beds  of  the 
Cambrian  seas.  At  the  dose  ol  (he  Cambrian  period  the 
continent  was  elevated,  many  of  the  former  islands  were  joined 
together,  and  the  continental  land  area  was  considerably 
enlarged.  The  Silurian  seas,  however,  still  coveted  tlie  basin 
ol  the  Paraguay,  extending  from  the  Serra  do  Mar  on  the 
BraxOian  coasl  to  Ibc  axis  of  the  Andes  on  Ihe  west,  and 
covering  at  Ihe  same  time  a  (onsidenble  part  of  the  basin  of 
the  Rio  Sio  Frandsco,  filling  tbe  SIniU  between  the  Andei 
■nd  the  Matto  Grosso  highland)  and  opening  east  through  tbe 
le^on  now  Dcmpied  by  the  lower  Amaioli  valley. 

During  the  Devonian  period  there  was  a  Kill  further 
Dent  of  the  continent  through  devttion  and  (he  joining  of 
islands,  and  the  disappearance  ol  the  old  Silurian  sea  in  the  ba^n 
of  (he  Rio  Slo  Fnndsco  on  the  east  ol  the  oonli 
CarboBilerous  times  tbe  sea  still  covered  a  namw  bdl  through 
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basin  ol  the  Paraguay  ai 

covered  wiih  lagoons  and  swanpa  m  wmcn  rerc  ana  tnere  coal 
n.  Al  the  dose  ol  this  period  molten  lavas 
earth's  crust  and  Bowed  over  and  buried 
large  ateas  in  what  is  now  Paraguay  and  south  Braiil. 

There  was  a  general  depiessian  ol  the  continent  during  tha 

Cretaceous  period  and  (he  ocean  covered  most  ol  (be  continent 

we  now  know  ii.    The  Sena  do  Espinhaw  along  the  east  coast 

Btaail  was  above  water  and  the  coast  line  between  the  Rio  de 

la  Plata  and  Cape  St  Roque  was  little  diflercnt  Irom  what  it  ii 

through  the  highlands  ol  Graiil  irom  near  Pct- 

lere  was  a  broad  sound  containing  many  Islands 

base  ol  the  Andes  and  possibly  connect irig  with 

Ihe  Pacific  Ocean,    In  (he  eitreme  nnrth  there  w 


islands, 


.    Ther. 


Paraguay 


rashedll: 


n  filled 


Early  Tertiary  limes  great  changes  took  place  in  Ihe 
geography  ol  South  America.    Tbe  contincnl  rose  much  higher 

rird,  and  the  conlineuL  was  considerably  larger  than  it  is  at 

present.    The  Abtolhos  Islands  on  the  east  coast  ol  Brazil  were 

part  of  the  mainland  and  the  seashore  was  some  »o  m. 

fuitbet  east.     The  Falkland  Islands  were  also  at  that  [ime  a 

part  of  Ihe  conlinenl,  and  South  America  had  land  connexion 

igh  Ihe  Antarctic  re^nns  or  through  the  south   Pacific 

n  with  New  Zealand  and  Australia,  and  through  the  West 

s   region   with   Cuba  and   North  America.     Toward  the 

close  ol  Tertiary  times  Ihe  conlinenl  sank  again  beneath  the 

flowed  into  the  Amaion  and  Orinoco 

valleys,  turning  the  Guiana  highlands  again  into  an  island  or 

group  ol  islands,  and  again  separating  Ihe  continent   Irom 

land  conneiion  with  other  continents.     The  valleys  of  Rto 

Magdalena,  Rio  Cauca  and  Lake  Maracaibo  were  bays  that 


covered  large  areas  of  adjaci 


Itwi 


ig  the  Tert 


ity  period 


ol  there 


11  the  cc 


in  the  I 


ol  other  volcanic  ejecloients.  This  vi 
confined  to  Ihe  main  range  of  the  Andes,  I 
Veneiuela  and  (he  islands  along  (he  Dor(b  a 
ol  Patagonia,  the  highlands  n(  the  Patani  bai 
as  the  islands  of  Fernando  deNoronha.  Intcc 
activity  has  greatly  diminished  over  the  o 
entirely  ceased  along  it! 
great  elevation  and  depres 


d  north^a 


e  dimi 


For  ei 

the  r> 


o  thai  th( 


in  of  (he  rainfall.     In 
Ig  the  gladat  epoch 


and  Li  Pbta, 
the  south  ol  the  continent  and  as  far  nnrth  aj 
the  west  coast  was  covered  with  giaders  that  Aowed  down  from 
the  high  mountain  ranges.  On  the  east  side  of  the  mountains 
the  gladen  did  not  eitend  so  far  north  as  they  did  on  Ibe 
west  side.  The  glaciers  through  the  high  Andes  were  also  larger 
and  longer  than  (hey  are  at  present;  there  wei 
(he  eastern  or  BraxiUan  portion  of  the  continenl 

PMfiiait  Gtatrapliy.—Tht  South  American 
abrupriy  frrun  the  ocean  floor  BlonE  nearly  all  of  i 
steepness  ol   the  conlinenul  margin  n  more 


lO  gladen  in 
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watcn  tlun  on  the  (utem  ihk.   Fnim  Vllpaniiii  to  Um  iBhn 
of  Panuiu,  a  dutance  of  3000  m..  cbc  pvt-i  Ands  tbrmirlvB  1 

as**' la"  •rll''?wiooft.  beloir''Ar^rijrS''rt^^J 

*•**        Octin.     South  o(  VmlptQii 

lis  iveII  out  Irom  the  cout,  but  oppoui 

■ppnunhcft  within  [50  m,  ol  the  cotit-li 

.t^  ,— ^.fjj^  CWltour  puBH  (0  <ne  ru<  a  ine  rHim 

SoU?  "^Silb.  mji^rf  ^  Ri7dt  la  P 
. .  C^loot  HlbmrilK  caqlDur  kmw  ■(  a  diilaiio 
oaihetboie  nearly  to  Baliia.  Braiil:  rrani  Bi 


irmitTQl  M.wISin' 


lilai 


*k'i.'it''iiInD." 


The  Krikirfffeatumof  1I1F  land  relief  of  South  Americaare^   (t) 

Bain  lying  bei>>een  jl  and  the  Pacific  Ooao.  (i)  The 
raAlian  plaieau  with  the  Senm  do  Uar  and  Serra  do 
"""^  Eipinha^  near  the  Atlantie  and  iinadiiii  wenwaTd 
and  northward  10  ihe  heart  of  the  continent.  (J)  Th*  hichlandi 
of  Guiana  and  Veneruela  between  the  Orinaca  andthc  mouth  of  the 
Amaaon.  {4)  The  lowlanda  that  ifffcad  out  alont  the  three  main 
line*  of  continental  drainafe,  namely  the  OriaocOi  the  Amaaon 
and  the  Panguay  bamna. 

The  phyiial  Icaium  of  tbe  weil  naal  are  bold,  and.  in  many 
pani>  extremely  pictureaquc.  From  Cape  Hon,  where  the  peaka 
ot  the  lutHnerEed  Buthem  end  of  the  Andca  form  the  ialanda  of 
Tierra  dd  Fueio  to  the  iKhmui  nl  Panama,  (he  pnat  Cordillera 
fotUnn  the  coan-Uoe  dcaely  and  at  an  even  diftance  from  it.   The 


iw  coaHal  belt  between  the  00 


width  of  atxHJt  40  m., 

favourable,  the  mountalaa  are  viiHile  from  the  aea  PEarly  ai 
way  Iram  the  SiraiiB a(  Mafelaa  to  Panama.  South  o<4i'S 
o»it  ii  characiceiaed  by  a  nit  lyitcm  of  Qofda  and  iilanda.  probably 


»tctp-»idtJ  viUcya  by  (he  01 


luiMrt  ottb 


It.  lodudiBf  ChUot.  WdHoi- 


«^  are  the  sibmerted 


vallrya.     In  Smyth  Channel  at  many  pjatallie  ^~ci( 
or  quite  down  la  n-lcvel.     Some  el  tbe  Utandl  ai 

•ra-)evel.  Noih  st  41  *  S.  tbe  wta  cout  ii  but  Utile  ladeated.  and 
there  art  but  few  good  inrta.  Along  (he  northern  part  of  the 
nKillnem  from  Guayaquil  to  Panama  (he  coutal  bell  u  covered 
with   trmacal  vege1a(UH;     but  from  a  hllle  KUth  of  Guayaquil 

the  high  nuajnuina.  and  along  tbcw  are  fenik  vallcya  Many 
of  the  Hnalla  streania.  however,  do  not  reach  the  tea  but  dry  op 

The  Cordjllera  u  a  brand  ri^  upon  which  rue  maniLgreat  iaolated 
peaka.  Near  ita  nocibem  end  the  range  divide*;  one  branch,  (he 
WcMra  CnidiUera,  continuing  northward  nearthecoan;  lheMerl<fa 
branch  iwingi  eaKward  and  endi  with  Ihc  nonhsn  aide  of  the  idand 
of  Trinidad,  while  a  third  diviiioo,  the  Sierra  de  Peri>a,  nim  ncth- 
ward  beiween  the  valley  of  (he  Mudalena  and  Lake  Maracaibo. 
The  weatem  alow  of  the  main  Cordillerf  ia  Keep,  and  it  acored  by 
narrow  ateep-iidrd  valleyi ,  theeanem  alope  ia  uauatly  more  gentle, 
and  tbe  vaLleya  are  loa  prvcipctoua.     Upon  the  Coniilleran  ridge 
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on  the  WEB  tide.  Of  tbe  Andean  peaka  ihoK  of  Cotopaai.  Tungu- 
ragaa.  Maipoaod  San^i  are  (he  higbeil  active  voUanoca  i  n  t  he  wo^ 
Tlwre  are  many  glaoen  in  (he  Andee  even  beneaih  the  equator 
kaelli  and  (hough  theie  glacienare  amalt  and  manly  confined  to 
the  hifheM  peaka,  towanf  ita  louthem  end  along  Smyth  Chaaad 
and  in(beSlni»o[  Magellan,  they  an  laige  and  Bow  far  down  ihe 
ilopca.  and  at  leveral  placet  enter  the  lea. 

The  eaatem  aide  of  the  continent  ia  in  ttpong  pfaytkal  contfaat 
whb  the  weitera  North  ol  the  Strait  of  Magellan  the  ceaH  ii  Bat 
HI  far  aa  the  northern  part  of  Rio  Grande  do  Sul.  From  latitude 
>4*  30'  to  19*  JO'  the  Sem  do  Mar  mahet  thii  the  moat  pictuieiaue 
portion  of  the  eait  coaA  of  South  America.    The  mouniaina  riae 


pnily  ^"Ping  1 


^rzf,: 


ar>L'-' 


e   Brmailian  highland*. 


Si 


»? 
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bifJereJ  by  ■  wall  bI  brigbtly  nJoiirad  bluff*  from  JO  to  15a 
high  wbich  CDOtlaue  with  occudmI  intanipciou  10  Ibe  mo 
of  (be  AoasDO,    About  C«fc  5t  Roqiit  Eb«  cout  U  a>veRd  1 

37*  wea  of  Cadc  St  RoquOi  then  an  nuy  conl  ndi.  Bne  ofti 
Kvcral  mils  <i0  ibon  ukI  muiy  mila  in  lawth  wid  breadth,  «' 
in  aihrr  pUca  (kty  foUow  the  cout-line  lor  olioDdnd  mila  ot  in 

trith  H  lev  intnTuptiidu.  ikow  touchiog  the  iboK,  ud  now  itaDd 
out  two  or  thRC  mila  (toib  tbe  Udd.    Alone  the  pirti  oi  tbe  a 
whtn  the  conl  TBEfB  ocmr  hit  b]»  md*  of  hard  aandMone  that  _  _ 
often  iKiiuktn  lor  conl  m^t.   TIkk  itcine  tcefi  sand  like  ani&dal 
walli  or  Li(uikmten  utoh  the  mouthi  of  ibe  anaJler  riven  and  the 
rholred  up  vaJleyt,  uid  thui  form  Kven]  important  parta 
Bonh-eut  cout:  nch  arr  thrpom  of  PEtnanibuai.  Natal, 
Set"ro,  »nd  ochm  of      ' 


Thia  highUiid  ngior 
■beihaciuai 


iie  lentlh  irf  Ibe  Anda; 

d  towna  uid  l(t  dntnir  many  livei>    Such  diaurbanca 

em  coast  of  South  America  haa  remaikatjy  few  liianda- 

re  moMly  ™JI,  ocept  Trinidad  off  the ' " '- 

ind  the  ulindi  c'  (Iw  MaiajA  Efuup  ii 
Kmtaa.  Trinidad  (am  I7<i  «. 
■niineot  by  the  CuU  ol  Paria. 


■outb  Bde  of  thit ' ' 


fsilocicaDy  ihe  ea 
mainUnd.  Ontbi 
— the  DxM  euenii 

~  ■  ■  ■   ■      Id  lyint  fan) 

MM.wy^^^'  .»:ervst  And  commefcial  in 
BluquiDa  and  ih*  Cuiaoa  group, 
tht  aBall  Femudo  d>  Noronha  gi 
nuin  irfand  haa  u  aiw  rf  only  la 


re  indented  by  tonff  torti 

aoce  of  luviiiE  been  nude  Dy  th 
One  of  Ibete  Mianndi  aepaiatea 


n  niadel^  tlicdei 


u  the  m 


Ibe  (am*  latitude 
dialdy  under  tht 


I  Valpanii 


The  iilandi  of  Juan  Fe^nandea  in 

Op  and  ibe  Calapagoe  Etoup  imnie' 

and  the  ParBguay  or  La  Plata  river 

t  of  3.666,400  tq-  m-     Lqa  impDsng 

lai^  and  important  atreomt  are  the  Magdilcna 


S"cffi, 


Enry.    Abdve  tbe  falli  *nin  than  t 
If  utancei.    Except  at  Obldoe  tb* . 
to  ■  ai^le  channtl,  but  it  ipteada  over  .  ■_ 

witb  a  riBnUb  eurrenl  Ibron^  thouanda 

anaatonoae  willi  each  otbir,  B  that  one  nnfaoiiliar  «ith  Ihe  •trenm 
canoot  tfiitinfuiifa  the  main  channel.  At  aevcral  placea  the  river  i* 
■o  vide  Ibat  one  looldnf  aenaa  il  leea  a  water  horiion  ai  if  al  lea- 
Msdb  of  tbe  n^  a  more  like  »  peat  fieah-iialer  aea  filled  wilb 
jriaada  than  an  ordinary  valley  mlb  a  river  running  thmigh  it. 
Foe  the  moat  pan  Ihe  land  along  the  itreani  ii  loo.  Bat.  nunhv  and 
at  tinea  undB  ntet.    At  a  few  placet,  bowvw,  notably  at  Erat. 


tovptd  hiUi  ■ 


Velha  Pobre._Pard.  Paraua-qpira  and 

_.  .._ everywiierv  coverHj  wit 

Tba  valley,  however.  It  not  all  fomi-cDVered. 
Oyapok  on  the  Guyana  fronder  a  acriei  of  ope 
interrupted  only  by  Ebe  wooded  banb  of  iDTanu 
north  ade  of  the  Amaioa  fcr  aboul  300  m.  and  n 
Guiana  and  tbe  region  of  thebeadwatoaof  Rio  Br 
Araaion  basin  ofjena  broadly  northward  connectins 


hi^klaoda  between  Vcoemda  ao 
ward  around  thia  elevated  rep- 


d^^tle^T'^ 


he  banka  ui  the  ttream  are  covered 
IPS'  coune  the  mountainout  highlanda 
nk,  •hileonitalcftarevaBalreichn  of 
laini  that  titead  to  the  rool-hilli  of  ihe 


Unds  the  name  of  Rio  de  la  Plata  may  be  Induded  the  Uiujuay 
and  the  Pamguay,  which  enter  the  ocean  through  the  La  Plaia 
otuary,  and  the  Paianl  which  II  tba  Boat  Important  branch  of  the 
Paimguay,  It  i<  a  noteworthy  feature  of  the  Hrcama  ento^ng 
the  l^raguay  or  La  Plata  baain  that  many  of  thoae  flowlnf  fioA  the 
•riti  THinfu  nn  thr  na>  an-  ninrv  or  leaa  btsckiih,  vUle  thoae  from 
of  Biaiil  an  all  f  (eah-valer  amwna. 
giah  atream  winding  tbrmgh  grau- 
ith  palm  treeL  Above  riae  a  few 
idalnagreatlake.  TbeGranChaco 
la  a  vaac  plain,  almoit  perfectly  flat,  covered  wilb  rank  vegetation 
and  ranch  of  tt  with  water,  Ij^ng  alanB:  the  west  wle  uf  tbe  Rio 
Paraguay  In  northern  Argentina  and  in  Paraguay, 

The  Slo  FnndicD.  the  laigett  river  that  liei  wholly  in  Biul, 
iftei  in  tbe  highlandi  ol  Mlnaa  Getaea  in  latitude  IT    and  flowa 

-' — ■■Iwithiheeoaaiuni '     ■   —     ■ 

to  the  right  and  en 


The  upper  ftricuay  ia  j 
loveiea  |daint_  dotted  01 


aOi  of  Paido  Monro.  140  m. 


Moat  of  the  lakea  of  South  America  ai 


elevation  and  poBiion,  the  moat  remarkable  of  iti  liie 
in  the  world.  Ita  (urfaca  ia  lt.su  ft.  above  lea-level.  ' 
it  baa  an  area  oi  nearly  3000  aq.  m.  and  a  maximum  depth  of  T 
and  never  Ireena  over.  Thia  lake  cQicbatgeB  Into  a  marah  t 
aappoacd  to  have  no  oatlet.  Lake  Junin  or  Chinchaicocha  e 
plateau  can  of  Lima'haa  an  altitude  of  13.360  ft.,  and  coven  ai 
of  MO  aq;  m.  Along  the  eanem  baie  of  the  Andes  in  aov 
Acgentlna  ia  a  aeriea  of  lakea  whoae  haiida  were  probably  ma 
the  ^aciera  that  fonneriy  flowed  down  fmid  the  mouniains  c 
vesL  TbenanmanylaL^bothlajgeandsman.Bcaiteiedov 
Sood-plaina  of  Ihe  gieal  rivets  of  South  America,  but  tha 


ii£& 


n-  pnduced  by  tbe  deprca 


«ked  bay  like  thoae  of  Rio  de  Jam 


d  fiahia. 


nim.— The  warm.  wtl.  tnpiial  pnrtiona  of  Sautb  America  an 
especially  favourable  to  ihe  devriopmeni  of  ptant  life-  Tbia  conti- 
nent baa  therefore  lumilhrd  an  unusually  laige  number  of  the  world's 
useful  planla.  Among  these  are  several  valuable  woods.  lubtier- 
producing  plants^  ecrilon.  potato,  lomato,  manrlioca.  pins]n>le, 
main,  dncfaona.  ipecac,  vegetal^  Ivory,  coca,  tht  cbcKolaie  punt 
and  Paraguayan  Ira.  Other  tropical  and  aub-tropical  plants  such 
as  CDlfee,sugar<ane,  oranges  and  bandnaa  have  been  inlroducecT  and 
are  extensively  cullivateit  Tbe  Bora  of  ihe  conlinenl  embraces  a 
large  number  of  peculiar  typca  that  originated  eilher  in  tlie  highlands 
of  Brasa  or  in  Ihe  Andea. 

'  a  of  Ih:  Amaion  valley  may  be  takes  aa  the  type  of  Ihal 
isl  tnocal  vslleya.  The  larests  aie  so  dense,  rank  and 
ih  unrfergroirth  aa  to  be  almost  impenetrable.  Palms  are 
:haracleruiic  and  beautiful  tree*,  and  reach  their  giealest 
'  Ihe  Amaaun  reglorL  Utey  take  on  a  great  variety 
llamas  iDow  have  trunks  rooft.  and  nton  in  height  while  olbera 
It  no  trunha  at  all,  but  ipring  like  tvf  Is  fnan  the  ground:  some  an 
>  feet  or  inon  in  diameter,  while  others  art  as  Bender  at  a  lead 
kD.  Bamboea  givw  to  an  enomiDua  tin  and  lotm  d>«e  >UrtM> 
ng  certain  Btreama.  The  shaded  portionB  <<  Ihe  forea 
wnd  in  beautiful  lemt.  some  of  whi 
:roacopic,  srUle  others  reach  Ihe  airnensmns  01  trees,    m  me 

Kihe  ptanis  of  Iheopencampothaveatlunled  appearance 
:amea  an  vriry  and  tough. 

"—  ■— -m  of  these  iropfcsl  foresii  is  thai  they  an 

cs  of  a  sin^  species  or  of  but  few  ^ircica.    In 


4S3 

Ihc  high  Ub1e-[>nil>  of  loiithcni  Bniil.  hair 
trowi  IK  beaulilul  lorati  u  lir  nonh  u  Ba 
noar  Ihc,  hudwatcn  ol  Ria  Slo  Fnnci>:<J 

ii"ly  bm    InKf  b^' wmnu?nt  ihTflo 

I«iS^'?w'he'Aiid/»"l'n  lie  louSof'ih 

/'niiiiii.— The  tauat  ol  South  Anwrica  in 


SOUTH  AMERICA 


ThtatI 

only  th 

ill  other  Ifindi,  ai 


of  the  1 


y»nt'Se'5« 
e  mimber  of 


alpdcu  and  vicuAai.  The  Uama  hu  bwa  dDmntJcatcd  and  ii  uhI 
for  carrying  amall  burdens.  The  condor,  the  Urmt  living  bird  of 
fliBhi,  inhabit*  the  lofty  Andei.  The  iniecti  oT  the  hiehsi  nwun- 
uini  IK  nlaltd  (enenolly,  but  not  ipetifeally,  to  tboK  of  ihe 
lempeiaielalitudeiof  Nonh  ' ■"     -'--—' 


■  the  in 


Bviy  nhMd  b>  tboK  of  the  lower  regie 

h  faui ^ 

.  The  dinribulion  of  ipccis  ihon  IhH  there  hu  long 
mci  comma nicat ion  between  the  dniiuge  of  the  three  gicjt 
^Kema,  lumety,  the  OrinixDk  the  Amuon  and  the  Panguiy. 


conlinrni  by  Eunipeani,  the  races  iohabiiir 
among  ihcmielvei  in  cuitoini.  langtiatee  an 
bad  then  gcocially  developed  tbeaitiiil  ipini 
manufacture  of  faarty,  and  loealiy  oeic  ikQI 

ginal  pe«>let  have  necesBnly  been  pnifaundiy  ailecied  liy  it 
ban  of  European  ncet  and  the  importation  of  African  jac 
in  •omt  localiiia  their  de*:endante  etiU  tacn  the  bulb  of  the  | 
lion,  and  the  native  Ametiean  languagn  are  Kill  tpolccn- 
Imntediaiely  after  the  diKoveiv  of  South  *— :--  ->—  ■ 


Jiortly  followed 
sti,  and  by  1509  the 
e  Rio  de  la  Plata.  Ii 
Parific  Ocean  in  the  Guli  ol  Panama,  and  in  ijio  Magellan 
(properly  MagalhSes)  pasied  ilirough  ih(  sitaiia  ol  Magellan 
Bnd  ctoised  the  Pacific  Ocean.  Inland  Ihe  tailint  oplotalions 
tolloired  Ibe  Amacon  livec,  but  aside  from  Ihe  diKoveiy  ol  Ihe 
>iic,  coutie,  and  chancier  of  Ihc  tiver  and  ill  immediale  thora, 
they  were  of  but  liiile  impotlance.  Cieii  impulse  (o  tiploration 
and  development  vas  given  by  the  silver  minesof  Peru  and  later 
by  the  discovery  of  gold  and  diamonds  in  the  highlands  ol 

The  tarly  (ciilcmctil  ol  Smiih  America  by  Europeani  began 
shortly  aliec  the  discovery  of  Ih*  coniinent.  These  seltlemenii 
were  originally  colonies  under  the  Control  of  Spain  and  ol 
Pomigal.  and  they  temained  lor  lome  time  dependencies  of  the 
molha  CDuntifts.     EvcDtuilly,  howevn,  they  became  indepen- 


Tlie  political  diviiioni  ol  Ihc  coniinent  an  best  seen  upon  an 
Drdinaiy  map,  and  verbal  dejoipiionj  of  them  are  Iberefore 
Dmilted.  Brazil  is  Ihe  largest  and  most  impotlant  single  counlry 
Hie  bulk  ol  the  icmaiDder  is  divided  into  several  Spanish-speak- 
ing republics  thai  border  Ihe  continent  liom  Veneiuela  on  the 
north  [0  Patagonia  on  Ihe  south,  while  between  Veneiuela  and 
the  BraziUan  frontier  on  Ihe  norlh-easL  an  three  comparatively 
imall  couotrici  known  as  British  Guiana,  Dutch  Guiaoi  and 
French  Guiana.  These  Guianas  are  Ihe  only  places  at  which 
:oIonies  under  European  control  are  eslablished  on  the  mainland 
j(  South  America.  There  are,  however,  a  lew  iilandsihal  belong 
lo  European  couDIries,  such  as  Trinidad,  Tobago  and  ihc  Falk- 
land Islands  to  Great  Briiais,  and  Cura(in,  Buen  Ayit  and  Otuba 


jHollani. 


anitCcmmt 


ol  South  ^ 
•iu  of  Ihc  J 

-.ihorilya'! _.. 

'  nurnbert  of  Spaniard! 


a  K1:urD| 


thecoas,  ol  ^ru  and  the  .itie  bedsSS 

idt>  of  the'kind  in  the  world.    In  the  world*!  a 
a  Chile  ranks  Ihirdi  In  jhe  production  of- tin  B 


In  i6«l  gold  wit  found  in  Ihe  tuEhlandiof  Biaril.  and  wjihin  a 
rew  ycara  Minis  Genes  ("  General  Mines  "),u  the  mini ngdittriet  waa 
called,  came  to  be  the  leading  gold-pmducmg  regioci  1^  the  world. 
The  mines  reached  their  |reaieii  productiveness  between  17ST  and 

During  the  early  pciiiid  man  of  the  gold  came  from  placer  wishinfi. 
Many  mines  in  the  hard  focka  have  been  opened,  aome  have  been 


d  pniduclion  of  all  South  A 

d  ai  about  1 13,000,000. 

19  or  poubly  a  little  earlier  c 


IT  IS,S» 


™S^" 


■f  Diamaniina.  in  the 
on  ihe  headwaten  of 
•o.  The  Bahia  regioa 


in  Ihe*  state  of  Minas 
•tale  d  Bihia  in  the 
the  Paraguay  river  in 
alio  procfuees  carbond 
lacture  of  diamond  drilla  e  possible  plaoa  the 

at   tioo.000,000.     01  late  )  .   led  the  world  in  the 

form  of  beach  unda  In  loot  Ihe  output  al  mangaiMK  by  Brlii 
wai  aKond  only  lo  that  of  Kuuia.  There  are  enormoui  deposiu 
of  iron  ore  in  Minai  and  Slo  I^ulo.  thouih  but  little  deveknd  11 
pnseni.  The  agates  of  southern  Biaiil  are  famous. 

The  forest  industries  are  chieRy  such  aa  depend  upon  the  naluiil 
pfoducts  of  tropical  forests.    They  include  the  gathering  cd  lubber, 

caclo,  con,   ipecat.  balsam  copaiva,  cinchona  barit,^ 

(ulm  fibre  (piauAu).  bcaail-nutB  and  ParaEuay  tea. "•"*'*■■ 
The  bulk  of  the  worid'i  supply ^of  carlo  comes  from^  '   ' 

There  ia  moch  wood 

dwSc. '„'         ,  ^..-...— ~  

of  sugar,  and  ihe  growing  and  preparation  for  marlrel  of  cotton, 
cnflrc  and  tobacco.  Sugar  is  made  moatly  near  Ihe  Bea<oasi  from 
near  Rio  de  Jannro  northward  along  the  eastern  side  of  the 
continent.  Cotton  is  grown  in  the  interior  from  Bahia  nonhwird. 
while  the  chief  colfee-produeinf  region  is  in  the  BraiilLan  states  ti 
9.  Rio  de  lanciio.  Minas.  £pirito  Santo  and  Bahia.  Vb-heai 
the  chief  agricultural  prtxlucis  of  the  Argentine  Republic 
' ' '-""  pastoral  irtdustrie*  are  in  the  region  about  the 


Ecuador.  Brazil,  \ 


■:Scii 


SloFki 

ThemL , 

Rio  de  la  PUla,  whei 


lacturing  in  the  coloniea  1 
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net  IttUiIiaii,  vUIf  [ndc  with  otber  than  the  putat  coonukt 
»  pTTttiibitKl.    For  umc  time  after  the  iitdepeadence  o*  (be  new 
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wilh  Spiin  ■nd 

•oclug.!. 
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ExroRTlAKDtMrORTt 
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AmucAK  CointTuij 

[nponifron. 

E.port.W 

United  Kintdooi     .  »o 

Uniied  Kiofdom     .  1} 

IJSlSl'Soni  :  ? 

?.^&n^n;  :.; 

SrS"^.-  :  :  J 

dtie*  d  Eitiinpe.    The  bett  u 

■■ lAicauidV^jptniBBRinKiii 

iht  Hnrid.    71»  kite  ciliei  lie 


Lod  vetl-equipped  linem  at  wtraiat 

(tcftiden  laJJiM  At  inrgulu'  pnioda.  and  by  lallinE  veuelh    Con- 

impoaable  Iraili.    Since 


HlluiBl 


Gilt  30-ni.  Kccion  of  Ibe  Dam  Pedro  11 
dn  to  Qudnukis  wu  opened,  nilnvi 
--'  Ibe  Anda.    The  baring 


nOny  ( 


ind  V*lpuii»  wu  cDnipleird  In  Novcmbtr  1900. 
buadioE  U>  been  optcUIly  vtivt  In  Brazil  anil  in  UK  Aigenlii 
RrpflblK.  From  Rio  deliinein>>ndS«i>  Paulo  liim  DOW  pciiMni 
the  bighUnda  pi  MioH  Genet,  while  fiom  Biieno«  Aim  they  covi 

^v . 1.._-:^^  portloae  of  the  Araentine  RepuWic,  and  brir 

k.  !L.-i^  of  thcK  countrite  into  clov  comnmr 

.  _  .he  wodd.     In  tbe  meonwliilc  river  ju 

liAB  fieally  developeil 

gv  of  ibe  VAiwiu  OMDl 


MfoOow.bTsrt";^' 

AintlBe  Republic 


t  wu  approBiiBatdy 
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SOUTHAMPTON,  3RD  EARL  OF 


Spain  in  1543,  and  was  created  Baron  Wriothesley  of  Titchfield 
in  1544.  Having  been  lord  keeper  of  the  privy  seal  for  a  few 
months,  he  became  lord  high  chancellor  in  x  544,  in  which  capacity 
he  became  notorious  by  his  proceedings  against  Anne  Askew. 
He  was  one  of  the  executors  of  Henry's  will,  and  in  accordance 
with  the  dead  king's  wishes  he  was  created  ^iri  of  Southampton 
in  February  1547.  However,  be  had  committed  an  offence  in 
appointing  four  persons  to  relieve  him  of  his  duties  as  lord 
chancellor  and  advantage  was  taken  of  this  to  deprive  him  of  his 
office  in  March,  when  he  also  ceased  to  be  a  member  of  the 
privy  council.  Again  in  the  council  Southampton  took  a  leading 
part  in  bringing  about  the  fall  of  Somerset,  but  he  had  not 
regained  his  former  position  when  he  died  on  the  30th  of  July 
1550.  His  successor  was  his  son,  Henry  (i54S-i580r  the  and 
earl,  one  of  the  Roman  Catholic  nobles  who  conspired  for  the 
release  of  Mary  Queen  of  Scots.  He  died  on  the  4ih  of  October 
1 581  and  was  succeeded  by  his  son,  Henry,  the  3rd  earl  (see 
below). 

■  For  the  career  of  the  lat  eart  see  Lord  Campbell,  Lhes  of  tk$  Lord 
Chancdiors;  E.  Foss,  Judges  of  Bngfand;  and  the  various  state 
papers  and  letters  of  the  reign  01  Henry  VHI. 

I  The  3rd  earl  was  succeeded  by  his  son  Thomas  (1607-1667)  as 
4ih  earl.  When  the  dispute  began  between  the  king  and  the 
parliament  he  took  the  side  of  the  latter,  but  soon  the  violence 
of  its  leaders  drove  him  into  the  arms  of  Chariea,  one  of  whose 
most  loyal  advisers  he  remained  thehcef orward.  He  was  however 
very  anxious  for  peace,  and  treated  on  behalf  of  the  king  with  the 
representatives  of  the  parliament  in  1643,  and  again  at  Uxbridge 
in  1645.  Having  paid  over  £6000  to  the  state,  Southampton  was 
allowed  to  live  unmolested  in.  England  during  the  Common- 
wealth period,  and  on  the  restoration  of  Charles  II.  he  was  made 
lord  high  treasurer.  As  treasurer  he  was  remarkable  for  his 
freedom  from  any  taint  of  corrup^n  and  for  his  efforts  in  the 
interests  of  economy  and  financial  order.  He  died  without  sons 
on  the  x6th  of  May  1667,  when  his  titles  became  extinct. 
Much  of  iiis  property  passed  to  his  eldest  daughta  Elizabeth 
(d.  X693),  wife  of  Edward  Noel,  ist  earl  of  Gainsborough  (1641- 
1689).  The  name  of  the  earl  is  perpetuated  in  London  in  South- 
ampton Row  and  Southampton  Street,  Holbom,  where  his 
London  residence  stood.  After  the  death  of  Lady  Gainsborough 
the  London  property  of  the  earl  passed  to  her  sister  Rachel,  wife 
of  William,  Lord  Russell,  the  patriot,  and  later  to  the  dukes  of 
Bedford. 

In  X670  the  mistress  of  Charies  IL,  Barbara,  countess  of 
Castlemaine,  was  created  duchess  of  Cleveland. and  countess  of 
Southampton.  Her  son,  Chariea  Fitzroy  (1663-1730),  was 
created  duke  of  Southampton  in  1675,  this  title  becoxxilng  extinct 
when  his  son  William  died  in  May  1774. 

The  barony  of  Southampton  was  created  in  1780  in  favour 
of  Charles  Fitzroy  (1737^x797),  a  grandson  of  Charlte  Fitzroy, 
and  duke  of  Grafton,  he  being  thus,  like  the  holders  of  the  duke- 
dom of  Southampton,  descended  from  Charies  II.  and  the 
duchess  of  Clevelaind.   The  title  is  still  held  lay  his  descendants. 

SOUTHAMPTON,  HENRY  WRIOTHESLET»  3BD  Eaxl  o> 
(1573-1634),  one  of  Shakespeare's  patrons,  was  the  second  son  of 
Henry  Wriothesley,  and  earl  of  Southampton,  and  his  wife  Mary 
Browne,  daughter  of  the  xst  Viscount  Montague.  He  was  bom 
at  Cowdray  House,  iiear  Midhurst,  on  the  6th  of  October  XS73, 
and  succeeded  to  the  title  in  158  x,  when  he  became  a  royal  ward, 
under  the  immediate  carft  of  Lord  Burg^ey.  He  entered  St 
John's  College,  Cambridge,  in  1585,  graduating  M.A.  in  1589; 
and  his  name  was  entered  at  Gray's  Inn  before  he  left  the 
university.  At  the  age  of  seventeen  he  was  presented  at  court, 
where  he  was  soon  counted  among  the  friends  of  the  earl  of 
Essex,  and  was  distinguished  by  extraordinary  marks  of  the 
queen's  favour.  He  became  a  munificent  patron  of  poets. 
Nashe  dedicated  his  romance  of  Jack  Wilton  to  him,  and  Gervase 
Markham  his  poem  on  Sir  Richard  Grenville's  last  fight.  His 
name  is  also  associated  with  Bamabe  Barnes's  PartkeHophU  and 
Parlkenopet  and  with  the  World*  of  Wordes  of  John  Florio,  who 
was  for  some  years  in  his  personal  service  as  teacher  of  Italian. 
But  it  is  as  a  patron  of  the  drama  and  especially  of  Shakespeare 


that  he  is  best  known.  "  My  Lord  Southampton  and  Lofd 
Rutland,"  ■  writes  Rowland  White  to  Sir  Robert  Sydney  in 
xs99y  "  come  not  to  the  court . . .  Thty  pass  away  the  time  in 
London  merely  in  going  to  plays  every  day  "  {Sydney  Papers,  ed. 
Collins,  ii.  13 a).  Venus  and  Adonis  (1593)  is  dedicated  to 
Southampton  in  terms  expressing  req>ect,  but  no  spedsl 
intimacy;  but  in  the  dedication  of  Lucrece  (1594)  the  tone  is 
very  differenL  "  The  love  I  dedicate  to  your  lordship  is 
without  end  .  »  .  What  I  have  done  is  yours;  what  I  have  to 
do  is  yours;  being  part  in  all  I  have,  devoted  yours."  Nicholas 
Rowe,  on  the  authority  of  Sir  William  Davenant,  stated  in  hb 
Life  of  Shakespeare  that  Southampton  on  one  occasion  gave 
Shakespeare  a  present  of  £1000  to  complete  a  purchase. 

Nathan  Drake  in  his  Shakespeare  and  his  Times  (18x9;  vol.  iL 
pp.  63  seq.)  first  suggested  that  Lord  Southampton  was  the 
person  to  whom  the  sonnets  of  Shakespeare  were  addressed. 
He  set  aside  Thomas  Thorpe's  dedication  to  the  "  onlie  begetter  " 
of  the  soimets,  "  Mr  W.  H.,"  by  adopting  the  very  unusual 
significance  given  by  Geoins^  Chalmers  to  the  word  "  begetter," 
which' he  takes  as  equivalent  to  "  procurer."  "  Mr  W.  H."  was 
thus  to  be  considered  only  as  the  bookseller  who  obtained  the 
MS.  Other  adherents  of  the  Southampton  theory  suggest  that 
the  initials  H.  W.  (Henry  Wriothesley)  were  simply  reversed 
for  the  sake  of  concealment  by  the  publisher.  It  is  possible  in 
any  case  that  too  much  sCress  has  been  laid  on  Thomas  Tborpe> 
mystificatioxu  The  chief  arguments  in  favour  of  the  South- 
ampton theory  are  the  agreement  of  the  soxmets  with  the  tone  of 
the  dedication  of  Lucrece,  the  friendly  relations  known  to  have 
existed  between  Southampton  and  the  poet,  and  the  comsptm- 
dence,  at  best  slight,  between  the  energetic  character  of  the  eari 
and  that  of  the  young  man  of  the  sozmets.  Mr  Arthur  Acheson 
{Shakespeare  and  the  Rival  Poet,  1903)  brings  much  evidence  in 
favour  of  the  theory,  first  propoundni  by  William  Minto,  that 
George  Chapman,  whose  style  is  parodied  by  Shakespeare  in  the 
a  xst  sonnet  and  inXove'j  Labour's  Lost,  was  the  rival  poet  of  the 
78th  and  following  sozmets.  Mr  Acheson  goes  on  to  suppose  that 
Chapman's  erotic  poems  were  written  with  a  view  to  gaining 
Southampton's  patronage,  and  that  that  nobleman  had  refused 
the  dedication  as  the  result  of  Shakeq>eare'8  expostulations. 
The  obscurity  surrounding  the  subject  is  hardly  lightCDod  by 
the  dialogue  between  H.  W.  and  W.  S.  in  Willobie  kis  Avisa,  a 
poem  printed  in  x  549  as  the  work  of  Henry  Willobie  {q.v.)  II  the 
sonnets  were  indeed  addressed  to  Southampton,  the  eaxiier 
ones  urging  marriage  upon  him  must  have  been  written  before  the 
beginning  (1595)  of  his  intrigue  with  Elizabeth  Vernon,  cousin 
of  the  Earl  of  Essex,  which  ended  in  x  598  with  a  hasty  marriage 
that  brought  down  Queen  Elizabeth's  anger  on  both  the 
contracting  parties,  who  spent  some  time  in  the  Fleet 
prison  in  consequence.  The  "  Southampton  "  theory  ci  the 
sonnets  cannot  be  regarded  as  proved,  and  must  in  any 
case  be  considered  in  relation  to  other  intexpretations  (see 
Shakespeare). 

Meanwhile  in  1596  and  1597  Southampton  had  been  activdy 
employed,  having  accompanied  Essex  on  his  two  expeditions 
to  Cadiz  and  to  the  Azores,  in  the  latter  of  which  he  distinguished 
himself  by  his  daring  tactics.  In  X598  he  had  a  brawl  at  court 
with  Ambrose  Willoughby,  and  later  in  the  same  year  be  attended 
Sir  Robert  Cedl  on  an  embassy  to  Paris.  In  1599  he  went  to 
Ireland  with  Essex,  who  made  him  goieral  of  his  horse,  but  the 
queen  insisted  that  the  appointment  should  be  cancelled,  and 
Southampton  returned  to  London.  He  was  deeply  involved 
in  Essex's  conq>iracy  against  the  queen,  and  in  February  1601 
was  sentenced  to  death.  Sir  Robert  Cedl  obtained  the  coounii- 
tarion  of  the  peiudty  to  imprisonment  for  life. 

On  the  accession  of  James  I.  Southampton  resumed  his  place 
at  court  and  received  numerous  honours  from  the  new  king. 
On  the  eve  of  the  abortive  rebdlion  of  Essex  he  had  induced  the 
players  at  the  Globe  theatre  to  revive  Richard  II.,  and  on  his 
release  from  prison  in  1603  he  resumed  his  coimezion  with  the 
stage.    In  X603  he  entertained  Quttn  Anne  with  a  performance 

Roger  ManncfB,  9th  eari  of  Rutland,  a  dote  ally  and  friend  d 
Southamptont 
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of  Laitt  ttiav't  IaH  by  Biiibi(c  ud  hb  compiDV, 
Shilespeue  belonged,  tt  SoDthunptoD  Home. 

Southunpum  took  &  amiidenble  ihue   in   promoting  the 
cskini&l  eoteipRKs  of  the  lime,  and  wu  «n  tctlve  member  of  t' 
VJiginia  csmpuy'i  caandl.     He  Kemt  to  hive  been  >  bo 
fighter,  uhI  engiigei]  in  more  ibui  one  leriaiu  quurd  >C  cou 
beiog  impiiKDcd  far  >  short  time  in  ttej.  Hemiiumoreierio 
disgrsc*  in  1611  for  bl>  detennliied  oppodtion  to  Budungfaw 
He  tn»  1  volunteer  on  the  ProtcMut  lide  in  Gennuiy  in  161 
■nd  ia  1617  he  propoted  to  fit  out  ui  eqwditioo  ig^iDit  the 
Bubuy  plntei.   Id  i6>4beutdhlielderiODeiiralIedlhem«elvei 
u  vohuueera  lor  tlie  United  Provinoa  of  the  Ketheduidt  against 
Spain.    Immediaiely  dd  laodinc  tbey  «ere  attacked  with  fever. 
to  which  both  wccumbed,  the  father  nirviving  until  the  loth  of 
November  1614. 

There  eiist  nutneroai  portrait!  of  Soulhampton,  bi  whk 
ii  dcjricted  •rith  dark  auburn  biii  and  blue  eyea,  compatible 
Shalie^Kare't  dcacdplioa  o(  a  "  man  right  fail.  "  Sir  John 
BnuDwnt  (isSj-iAi;)  wnte  a  mll-knaws  elegy  la  bli  pniie, 
and  Geivaie  Maikbam  mote  of  bim  b  a  tract  entitled  Hmea 
n  )ai  Ptrfcctian,  tr  a  TrBUiit  n  CtmmeKhlian  cf  .  . ,  Hmtj, 
Earl  a{  Omjari,  ifnry,  £arA  ^  SBulMam^at,  Rfbwt,  Earl  tf 

"     H(l6,4). 

"  Meouiri  of  Heuy  Wrlotberiey, 

.    in  Bo»wri['i3faWipM«  jiaii).  a. 

ol  the  elq{H  on  Soathunptirii  arc  jirinted ; 


unEy,   and  pailiamentary 


EUabctb': 


lOtnHAIIPnW,  a  munidpa 
borough  of  Hapiprfiire,  EDgland, 
79  m.  S.W.  by  S.  from  London  by  the  London  ft  Souih-Weali 
railway.  Fop.  (iQoi),  104,814.  It  ii  finely  lituated  near  1 
bead  of  Soulbamplon  Water,  ao  inlet  of  the  English  Channel 
which  [orau  the  cgluaty  of  the  river  Teit;  on  a  peninnila 
boundedeaitbylheiiverltchen.  There  are  considerable  remaini 
of  the  old  town  walls,  dating  from  Norman  times,  but  strength- 
ened on  various  later  octuions.  The  most  remarkable  portion 
occurs  on  the  western  side,  where  for  a  distance  of  nearly  loo 
yds.  the  wall  ii  arcaded  on  its  exterior  face.  The  wall  was 
strengthened  by  lowers  at  intervals,  >uch  at  the  Arundet  Tower 

western  tide  near  the  water,  is  buili  over,  but  the  wall  ii  well  seen 
here.  Thecaittewasoriginally  a  Saion  iortcess,and  wasrebuilt 
on  the  erection  of  the  mils.  It  was  partly  demoUibcd  in  itjo, 
and  in  iBoj  iu  reconstruction  was  begun  by  the  nutquess  of 
Lansdowne,  but  was  um  CDUpleled.  Near  the  site  there  are  lome 
very  ancient  bouses,  one  of  which,  known  as  King  John's  Palace, 
is  of  Ibe  highest  inlemt.asitiicansidcred  to  be  earlier  than  any 
example  of  the  nth  ccnluiy  in  England,  and  is  well  preserved. 
Of  the  ancient  town  gates  Ibe  Bar  or  North  Gate,  South  Gate, 
We«t  Gate,  and  Blue  Anchor  Gate  remain.  The  first  three 
are  important^  Ihe  South  and  West  gates  dale  from  the  early 

excellent  Decorated  work.  Numeroua  early  vaults  remain 
below  the  houses  within  the  walls.  The  two  old  churches.  St 
Michael's,  the  central  lower  and  tofty  qiire  of  which  rise  from 
Norman  arches,  and  Holy  Rood,  partly  Decorated,  are  greatly 
modemiied.  St  Michael's  contains  a  Nomitn  font  ol  black 
imparaUe  with  that  in  Winchester  CalhednL     All 


Saints'  Chun 


Esfroi 


testontion.  It  was  ori^nally  attached  to  the  ho^tal  of  God's 
House,  founded  in  the  time  oi  Henry  HL  for  ei^t  poor  persons, 
the  edsting  buildings  of  which  are  modem.  In  the  chapel  are 
buried  the  caH  of  Cambridge,  Lord  Scrope,  and  Sir  ^omas 
Grey,  who  were  executed  in  1415  outside  Ibe  Bar  Gale  for  con- 
spiracy agaisst  Henry  V.  The  chapel  was  allocated  as  a  place 
of  worship  by  Queen  Elizabeth  to  certain  Protestant  WaUoon 
refugee*.  The  priory  d  St  Denys,  an  Auguitlnian  foundation 
o(  Iii4>  ^vatuune  to  a  suburb  by  the  Itcben,  andhai  left  oily 
fragmentary  ruins. 

In  the  municipal  offices  intensting  ancient  regalia  and  rcconb 
are  kenl.  The  Gildhall,  used  as  a  court-house,  is  in  the  upper 
part  ot  Bar  Gate.  Noteworthy  modem  bulldiogt  are  the  public 
library,  com  eichange,  custom-house,  and  assembly  rooms. 
The  Hartley  Institution,  founded  under  the  will  of  Mr  H.  R. 
Hartley,  contains  a  library,  museum,  art  gallwy,  lecture  hall, 
laboratories,  and  school  of  science  and  art  associated  with  that 
of  South  Kensington,  London;  the  foundatloa  was  created  for 


the  advancement  of  natural  history,  astianomy,  antiquities, 
and  classical  and  Oriental  literature.  The  Edward  VI.  grammar 
school  was  founded  in  isjoandreorganieedin  187],  and  occupies 
modem  buildings.  Alderman  Taunton's  trade  scbool  was 
founded  in  1751,  and  includes  a  technical  departmeDl.  The 
ordnance  survey  office  is  the  headquanets  ol  the  ordnance 
survey  department  of  Great  Britain  and  Ireland.  The  Royal 
South  Hampshire  Infirmary  is  the  principal  ol  numerous  benevo- 
lent and  charitable  institutions.  To  the  north  of  the  old  town 
are  (be  East  and  West  Parks  and  the  Hampshire  county  cricket 
d,  and  to  the  south  the  small  Queen's  Park.  South- 
in  Conunon,  with  its  fine  avenue,  north  of  the  town,  wax 


The  hi 


olll 


of  Si 


impton 


port  begins  with  the  creation  of  a  pier  and  harbi 
in  iSoj,  and  (he  ereclioo  of  the  Royal  Victoria  Fiei  (opened 
by  Princess,  afterwards  Queen,  Victoria)  (n  1831.  But  its 
present  prosperity  really  dates  from  the  opening  of  railway 
unicilion  with  London  In  1S40.  The  harbour  is  one  of  Ibe 
finest  natural  hatboun  in  the  kingdom,  and  has  the  advantage 
louble  tide,  the  tide  oF  the  English  channel  giving  it  bl^ 
first  by  way  of  Ibe  Solent  and  two  houn  later  by  way  ol 
Splthead.  In  iSgi  the  docks,  which  He  at  the  southern  end  ol 
peninsula,  bccanie  the  property  of  the  London  &  Soulfa- 
Weffem  Railway  Company.  They  measure  about  30a  acres. 
ipritiog  extensive  qflays  io  botb  Ihe  Test  and  the  Itcben 
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rivers,  with  38  ft.  and  upwards  of  water  at  low  water  of  ordinary  , 
spring  tides,  and  over  15,000  lineal  feet  of  accommodation;  the 
Empress  dock,  i8|  acres,  with  a  depth  of  26  ft.  at  low  water 
spring  tidt-f  the  outer  dock,  x6  acres,  with  x8  ft.  at  low  water 
spring  tide;  and  the  inner  dock,  zo  acres.  In  1907  the  construc- 
tion of  a  new  dock  was  undertaken,  to  cover  x6  acres,  with  a 
depth  of  40  ft  below  low  water.  There  are  also  two  coal  barge 
docks  capable  of  floating  xo,ooo  tons  of  coal  at  one  time.  There 
are  five  dry  docks,  having  from  29  ft.  to  x  a  ft.  depth  of  water 
over  blocks  at  neaps.  The  Prince  of  Wales,  or  No.  5  dry  dock, 
opened  in  1895,  was  at  that  time  the  largest  single  dock  in  the 
world;  it  is  750  ft.  long  by  87I  ft.  wide  at  sill,  and  iia  ft.  at  cope 
level.  In  1905  a  sixth  graving  dock  was  opened,  having  a 
length  of  875^  ft.,  and  a  width  of  90  ft.  at  sill  and  xas  ft.  at  cope 
level  The  principal  passenger  steamers  sailing  from  the  port 
are  those  of  the  Royal  Mail  Steam  Packet  Company  for  the 
West  Indies  and  the  Pacific  (via  Panama)  and  for  Brazil  and  the 
River  Plate,  &c.,  and  the  Union-Castle  line  for  the  Cape  of  Good 
Hope,  Natal,  East  Africa,  &c.,  both  of  which  companies  have 
their  headquarters  here.  New  York  is  served  by  the  American 
line,  the  North  German  Lloyd  line,  &c.  Regular  steamers  serve 
the  Channel  Islands,  Cherbourg  and  Havre,  the  principal  English 
ports,  Dublin,  Belfast  and  Glasgow;  and  local  steamers  serve 
Cowes  (Isle  of  Wight)  and  other  neighbouring  ports.  The  South- 
western Company  owns  the  local  railway  stations  (Town  and 
Dock  and  Southampton  West,  besides  suburban  stations),  but 
through  connexions  are  made  with  the  north  by  way  of  the  Great 
Western  and  Great  Central  and  the  Midland  and  South-Westem 
Junction  railways.  Among  the  principal  imports  are  cocoa, 
coffee,  grain  (including  Indian  com),  fruit,  provisions  (including 
butter,  eggs  and  potatoes  from  France  and  the  Chaxmel  Islands), 
wines  and  spirits,  sugar,  wool,  and  other  foreign  and  colonial 
produce.  Exports  are  all  kinds  of  manufactured  goods,  such  as 
cotton,  linen,  woollen,  worsted  and  leather  goods,  machinery 
'and  hardware. 

Southampton  gives  name  to  a  suffragan  bishopric  in  the 
diocese  of  Winchester.  The  parliamentary  borouc^  returns  two 
members.  The  county  borough  was  created  in  x888.  The  town 
is  governed  by  a  mayor,  sheriiff,  senior  and  junior  bailiffs,  1$ 
aldermen,  and  39  councillors.  The  area,  which  includes  the 
suburbs  of  Shirley,  Freemantle  and  others,  is  450Z  acres. 

History. — ^There  was  a  Roman  settlement  of  some  importance 
on  the  site  of  the  suburb  of  Bitteme  on  the  £.  bank  of  the 
Itchen.  It  was  walled,  and  inscribed  stones,  coins,  pottery,  &c., 
have  been  found.  It  is  probable  that  after  the  Danish  invasions 
of  the  zith  century  the  modem  Southampton  {Hantune,  Suhamp- 
ton)  gradually  superseded  the  Saxon  Hantkne  as  the  latter  did 
the  Roman  settlement,  the  site  being  chosen  for  its  stronger 
position  and  greater  facilities  for  trade.  It  was  a  royal  borough 
before  xo86,  and  a  charter  of  Henry  II.  (1x54-5)  declares  that 
the  men  of  Southampton  shall  hold  their  gild  liberties  and 
customs  as  in  the  time  of  Henry  I.  Richard  I.  in  1x89  freed 
the  burgesses  from  tolls  and  all  secular  customs.  In  X199  John 
repeated  the  grant  and  gave  them  the  farm  of  the  customs  of  thdr 
own  port  and  those  of  Portsmouth  at  a  yearly  rent  of  £200. 
Henry  III.'  in  X256  granted  all  the  liberties  and  customs  enjoyed 
by  Winchester.  Grants  and  confirmations  were  made  from  the 
reign  of  Henry  III.  to  Henry  VI.,  that  of  X40X  (2  Henry  IV.) 
granting  further  to  the  mayor  and  bailiffs  cognisance  of  all  pleas 
to  be  held  in  the  Gildhall  iguyhalda).  The  charter  of  incorpora-' 
tion  was  given  by  Henry  VI.  in  1445,  under  which  the  town  was 
governed  by  a  mayor,  2  bailiffs  and  burgesses,  while  by  charter 
of  X447  the  neighbouring  district  was  amalgamated  with  the 
new  borough  as  a  distinct  county  under  the  title  of  "  the  town 
and  county  of  the  town  of  Southampton."  Further  privileges 
were  granted  by  successive  kings,  and  a  charter  was  finally  given 
by  Charles  I.  in  X640.  Southampton  has  retumed  two  members 
to  parliament  since  X295.  The  inhabitants  appear  to  have  had  a 
prescriptive  right  to  hold  a  cattle-market,  which  was  confirmed 
by  Henry  IV.  in  X400,  and  later  by.  Elizabetli.  Markets  on 
Wednesday  for  cattle  and  Friday  for  com  are  now  held.  Trinity 
lair,  dating  from  the  year  1443,  is  now  a  pleasure  fair.    In 


medieval  times  Southampton  owed  its  importance  to  the  fact 
that  it  was  the  chief  port  of  Winchester.  It  had  a  large  import 
and  export  trade,  and  in  the  zjth  century  was  the  second  wine 
port  in  England.  Wool  was  very  largely  exported,  and  the  fact 
that  it  was  brought  to  this  port  to  be  shipped  probably  led  to  the 
first  establishment  of  the  woollen  trade  in  the  W.  of  En^and. 
The  rise  of  London  as  a  port,  the  prohibition  of  the  export  of  wool, 
the  loss  of  the  Winchester  market  after  the  suppression  of  the 
monastic  institutions,  and  the  withdrawal  of  the  court  led  to  the 
gradual  decline  of  trade  from  the  x6th  century  onwards  until 
railway  facilities  and  the  opening  of  new  dockyards  gave  South- 
ampton the  position  it  holds  to-day. 

See  Vidoria  County  History:  Hampshire,  iiL  490  leq.;  B.  B. 
Woodward,  History  of  Hampshire  (London.  1861-9);  Rev. 
Silvester  Davies,  History  of  Southampton  (London,  X883). 

SOUTHAMPTOir,  a  township  of  Suffolk  county,  New  Yoik, 
occupying  the  western  part   (W.  of  Easthampton)   of  the 
south-eastern  peninsula  of  Long  Island,  S.  of  the  Pec(»ic 
Bay  and  N.  of  the  Atlantic    Ocean.    Pop.  (1900),  10,371; 
(19x0),    xx,240.     Separated   from    the  ocean   by   a    xurrow 
bMch  only,  in  the  south-western  part  of  the  township  are 
the  nearly  landlocked  East  Bay  and  Shinnecock  Bay,  and 
farther  east  are  Mecox  Bay  (landlocked)    and  other  ponds 
near  the  ocean.    At  Canoe  Place,  an  old  portage,    Shiime- 
cock  Bay  and  Peconic  Bay  are  less  than  3  m.  apart.    On  the 
northern  shore  of  the  township  are  the  small  settlements  calkd 
Flanden,  Southport,  Sebonac,  North  Haven  and  North  Sol 
Nearer  the  south  shore  and  served  by  the  Long  Island  railway 
are  Speonk,  Westhampton,  (^uogue.  Good  Ground,  Shinnecock 
Hills,  Southampton  (pop.  in  19x0,  2509),  Water  Mill  and  Bridge- 
hampton,  from  which  there  is  a  brandi  line  of  the  Long  Island 
railway  to  Sag  Harbor.  Good  sailing  and  sea-bathing  are  obtained 
at  several  places;  and  the  golf  links  of  the  Shinnecock  Golf  Qub, 
at  Shinnecock  Hills,  is  one  of  the  best  in  the  country.   The  first 
*'  summer  cottages"  were  built  near  the  village  of  Southamptcm 
in  the  latter  part  of  the  decade  x87»-x88o,  and  the  summer 
colony  was  long  called  the  "New  York  Annex"  or  the  ''Axmex.** 
The  village  of  Southampton  has  been  called  the  Newport  of 
Long  Island;  in  it  is  the  Rogers  Memorial  Libraxy  (X893).    The 
whale  fishery  was  formerly  important;  it  began  here  about  x66a 
The  Shinnecock  Indians  long  took  part  in  it  and  many  of  the 
men  of  the  tribe  were  lost  in  the  wreck  of  the  "  Circassian  *'  here 
on  the  3xst  of  December  X876.    The  Indians  now  on  the  reser- 
vation are  mostly  mixed  bloods  with  a  large  proportion  of  negro 
blood.     Southampton  was  settled  in  X640,    probably   before 
Southold,  by  a  "  company  of  undertakers  "  formed  in  March 
X639  at  Lyzm,  Massachusetts,  who  received  from  James  Forrett, 
agent  of  the  proprietor,  William  Alexander,  Lord  Stirling,  a 
patent  dated  the  Z7th  of  April  1640    for  8    m.   sqtiare  of 
land  and  whose  deed  from  the  Indians  is  dated  the  13th  of 
December  X640.   Their  first  attempt  to  settle  was  broken  up  by 
the  Dutch.   The  luune  may  have  been  taken  in  honour  of  Henry 
Wriothesley,  earl  of  Southampton.     The  settlement   was  a 
commercial  scheme,  and  in  spite  of  the  rigid   Puritanism  of 
Abraham  Pierson,  their  first  pastor  and  a  sympathizer  with  New 
Haven,  the  people  voted  to  attach  themselves  to  Connecticut 
(1645).   The  Mosaic  law  was  adopted  for  the  government  of  the 
township.    In  X678  Governor  Edmund  Andros,  in  a  note  to  the 
home  government,  said:  "Our  prindpall  places  of  trade  are 
New  York  and  Southampton,  except  Albany  for  the  Indyans." 
The  village  of  Southampton  was  incorporated  in  X894. 

See  Geo.  R.  Howell,  Early  History  0/  Southampton,  LJ.  (2nd  cd.. 
Albany,  1887).  and  the  Town  Records  (4  vols.,  bag  Hartxjr,  1874- 
1879),  with  notes  by  W.  S.  Pelletreau. 

SOUTH  AUSTRALIA,  a  British  colonial  state,  forming  part 
of  the  Commonwealth  of  Australia.  (For  map,  see  Austkaua). 
It  lies  between  129**  and  Z4x*^  E.  long.,  has  Queensland,  New 
South  Wales  and  Victoria  on  the  E.,  Western  Australia  on  the 
W.,  and  the  Southern  Ocean  on  the  S.  Originally  its  northern 
line  was  26**  S.  lat.;  by  the  addition  of  the  Northern 
Territory  the  area  was  extended  from  380,070  sq.  m.  to 
9^3i^t  &Dd  the  northem  border  carried  to  the  Indian  Ocxaa; 
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but  by  acts  of  igjo  this  territory  was  made  over  to  the 
federal  government.    It  is,  however,  described  below. 

The  southern  coast-line  shows  two  large  gulfs,  Spencer  and 
St  Vincent — the  first  x8o  m.  long,  the  other  too.  Spencer  Gulf 
is  open  to  the  ocean,  while  St  Vincent  Gulf  is  partly  shielded  by 
Kangaroo  Island,  with  Investigator  Straits  as  its  western  and 
Backstairs  Passage  as  its  eastern  entrance.  Yorke  Peninsula 
separates  the  two  gulfs.  Eyre's  Peninsula  is  to  the  west  of  Spencer 
Gulf,  and  at  i>s  southern  extremity  are  Port  Lincoln,  Sleaford  Bay 
and  Coffin's  Bay,  of  which  the  first  is  the  most  important  Along 
the  Great  Australian  Bight  are  several  small  bays,  and  the 
junction  of  South  and  Western  Australia  is  on  the  Bight.  Going 
eastward  from  the  Gulf  of  St  Vincent  is  Encounter  Bay,  through 
which  there  is  an  entrance  to  Lake  Alexandrina,  the  mouth  of 
the  Murray  river.  The  Coorong  is  the  name  given  to  the  narrow 
sheet  of  water,  nearly  soo  m.  long,  formed  by  the  Murray  and 
separated  from  the  ocean  by  a  very  narrow  strip  of  land.  X^ce- 
peide  and  Rivoli  Bays  are  the  only  other  important  indentations 
of  this  coasL  In  Northern  Territory  are  several  important 
indentations,  Melville,  Adam,  Amheim  and  Raffles  Bays,  Van 
Diemen's  Gulf,  Port  Essington  and  Fort  Darwin  (lat.  12*'  S.). 
The  Gulf  of  Carpentaria  divides  the  territory  from  Cape  Yorke 
Peninsula  of  Queensland,  the  more  important  inlets  on  the  sfiore 
of  the  gulf  in  Northern  Territory  being  Caledon  Bay  and  Limmen 
Bight.  The  principal  island  belonging  to  South  Australia  is 
Kangaroo  Island,  situated  at  the  mouth  of  the  Gulf  of  St  Vincent; 
it  is  also  the  longest  Australian  island,  measuring  sio  m.  by  85  m. 
at  its  widest  part.  Off  the  north  coast  of  Northern  Territory  are 
MelviUe  and  Bathurst  Islands,  the  Wessel  group,  and  Groote 
Eylandt  in  the  Gulf  of  Carpentaria. 

Mountain  ranges  are  not  an  important  feature  of  the  country, 
which,  on  the  whole,  is  level  where  not  slightly  undulating.  In 
the  south  of  the  state  the  principal  rang^  run  north  and  south; 
the  Mount  Lofty  range,  beginning  at  Cape  Jervis,  runs  parallel 
with  St  Vincent's  Gulf  end  at  one  or  two  points  touches  3000  ft., 
Mount  Lofty,  near  Adelaide,  having  an  elevation  of  2330  ft. 
The  Flinders  range  rises  on  the  eastern  shores  of  Spencer  Gulf 
and  extends  north  for  several  hundred  miles,  terminating  near 
the  so-called  Lake  Blanche;  there  are  in  this  range  several  isolated 
peaks  which  attain  3000  ft.,  the  most  prominent  being  Mt 
Remarkable,  3x00  ft.,  Mt  Brown,  about  the  same  height,  and 
Mts  Arden  and  Serle,  about  3000  ft.  The  Gawler  range, 
running  across  Eyre's  Peninsula,  south  of  the  lakes,  attains  an 
elevation  of  about  2000  ft.  at  several  points.  Beyond  Lake 
Torrens  the  ranges  tend  in  the  direction  of  north-west  and  after- 
wards east  and  westerly;  and  occasional  summits  reach  5000  ft. 
Northern  Territory  is  traversed  by  several  minor  ranges,  but  the 
country  has  not  been  thoroughly  explored  and  the  heights 
and  direction  of  the  ranges  have  not  been  in  all  cases  determined; 
no  elevation  above  2000  ft.  has,  however,  been  discovered. 

South  Australia  is  by  no  means  a  weU-watered  country,  but 
there  are  some  fine  streams  in  the  north  oif  Northern  Territory. 
In  South  Australia  proper  the  Murray  enters  the  sea  at  Lake 
Alexandrina,  after  having  received  the  drainage  of  three  states. 
The  Torrens,  Wakefield,  Hindmarsh,  Tuman  and  Gawler  are 
unimportant  streams;  on  the  banks  of  the  first  qamed  is  situated 
the  city  of  Adelaide.  From  Queensland  flows  the  Barcoo,  or 
Cooper's  Creek,  into  Lake  Eyre,  whidh  also  receives  the  Macumba, 
with  its  tributary  the  Alberga,  and  several  other  rivets.  These 
are  rivers  only  when  they  are  filled  with  the  torrential  rains  of 
the  interior,  and  for  the  most  part  are  depressions  destitute  of 
water.  Northern  Territory  is  marked  by  an  absence  of  water 
except  at  the  extreme  north,  where  there  are  several  fine  rivers, 
some  of  which  are  navigable  for  over  100  m.;  the  most  note- 
worthy are:  the  Roper,  flowing  into  Limmen  Bight  in  the  Gulf 
of  Carpentaria,  the  laverpool,  the  South  Alligator,  the  Adelaide, 
the  Daly  and  tfie  Victoria.  There  are  numerous  lakes  shown 
on  the  m^)s  of  South  Australia,  but  none  are  permanent;  they 
are  depressions  filled  by  the  rivers  in  times  of  flood,  but  otherwise 
waterless  or  containing  shallow  pools  of  salt  water.       (T.  A.  C.) 

Gtohgy. — ^South  Australia  may  be  (Uvided  geologically  into  four 
parts,  the  geology  of  each  of  which  is  so  distinct  that  they  may  be 
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conveniently  conudered  apart.  These  divisions  are  (1)  the  Great 
Valley  of  South  Australia  and 'the  adjacent  highlands  that  border 
it.  (2)  the  Lake  Eyre  Basin.  (3)  the  Western  Plateau,  (4)  the  basin  of 
the  Lower  Munayi  with  (5)  the  Northern  Territory. 

The  western  division  conusts  of  a  plateau  of  Archcan  gneisses, 
granites  and  schists,  which  extend  across  Australia  from  the  Eyn 
Peninsula  on  the  south  to  the  northern  coasts  on  Port  Darwin. 
In  the  south-western  corner  of  the  state  the  Archean  plateau  is 
separated  from  the  Southern  Ocean  by  the  Cainozoic  fimestones 
of  the  Nullarbor  plains,  which  extend  from  the  shore  of  the  Great 
Australian  Bight  to  the  foot  of  the  great  Victorian  desert.  Thence 
northward,  the  Archean  rocks  form  the  whole  foundation  of  the 
country,  until  they  end  in  a  scarp,  the  "  80<alled  coastal  range," 
to  the  south  of  the  Gulf  of  Carpentaria;  and  in  the  exposures  near 
Palmerston,  on  Port  Darwin.  This  plateau  bears  occasional  deposits 
of  later  age.  The  chief  of  these  are  the  Ordovidan  rocks  of  the 
Macdonnell  Chain;  they  there  trend  approximately  west-north- 
west to  east-south-east,  and  represent  part  of  the  old  Lower  Palaeo- 
zoic mountain  chain,  which  appears  to  have  once  extended  across 
Australia  from  Kimberiey  to  Adelaide  and  Tasmania.  To  the 
north-east  of  the  Ordovician  rocks  of  the  Macdonnell  Chain  arc  the 
Cambrian  deposits  of  Tempe  Downs  and  the  head  of  the  Herbert 
river.  Some  Jurasuc  fresn- water  deposits  occur  in  basins  on  the 
plateau,  having  been  ^ved  by  a  bore,  now  being  put  down,  in  the 
nope  of  forming  a  flowing  well  at  Lake  Phillipson. 

In  contrast  to  the  striking  uniformity  of  the  Western  Plateau 
is  the  geological  complexity  of  the  part  of  South  Australia  known  as 
"  the  Counties,"  including  the  settled  districts  in  the  south  of  the 
state  around  Spencer  Gulf.  The  country  b  underlain  by  Archean 
and  granitic  rocks;  they  are  exposed  in  the  Gawler  Range  to  the 
west,  in  the  Archean  outcrops  near  the  New  South  Wales  frontier, 
on  the  railway  to  Broken  Hill,  and  at  the  foot  of  the  highlands, 
along  the  western  edge  of  the  Murray  basin.  The  lughlands  of 
South  Australia  consist  mainly  of  contorted  Lower  Palaeozoic 
rocks,  including  the  best  representative  in  Australia  of  the  Cambrian 
system.  These  Cambrian  deposits,  in  addition  to  yielding  a  rich 
Cambrian  fauna,  contain  a  long  belt  of  glacial  deposits,  the  discovery 
of  which  is  due  to  W.  Howchin.  These  highlands  form  the  whole  of 
the  mountainous  country  to  the  east  of  Lake  Torrens;  they  extend 
southward  to  the  hiffhlands  behind  Adelaide,  and  form  the  axis  of 
Kangaroo  Island,  while  a  branch  from  them  forms  the  backbone 
of  'V^ke  Peninsula.  The  highlands  end  to  the  north  along  a  line 
running  approximately  east  and  west  through  Mt  Babbage  and 
the  Wniouran  and  Hergott  ranges,  to  the  south  of  Lake  Eyre. 
The  country  to  the  west  of  Lake  Torrens  is  a  plateau,  capped  by  tbe 
Lake  Torrens  Quartzites,  which  are  apparently  of  Upper  Palaeozoic 
age.  This  plateau  has  been  separated  from  the  South  Australian 
highlands  by  the  formation  of  the  rift  valley,  in  which  lie  Lake 
Torrens  ana  Spencer  Gulf.  St  Vincent  Gulf  occupies  a  foundered 
area  between  the  Mount  Lofty  ranges,  the  Yorke  Peninsula  and 
Kangaroo  Island.  The  south-eastern  comer  of  South  Australia  is 
occupied  by  the  bann  of  the  Lower  Murray,  which  in  middle  Caino- 
zoic times  was  occupied  by  a  sea,  in  which  was  laid  down  a  thick 
scfies  of  marine  sands  and  limestones.  These  rocks  have  yielded  a; 
rich  fossil  fauna  from  the  cliflTs  beside  the  Murray.  In  the  Gouthem, 
part  of  this  district  there  is  a  western  continuation  of  the  basaltic 
sheets  so  conspicuous  in  Victoria.  Some  of  them  have  been  ejected 
from  volcanoes,  of  which  the  vents  are  still  .well  marked.  The  best, 
extinct  crater  known  is  Mt  Gambler. 

The  Lake  Eyre  basin  occupies' a  vast  depresnon  to  the  north  of 
the  South  Australian  highlands;  it  is  bounded  to  the  west  by  a  line; 
of  ridges  and  mountains  of  Archean  and  Lower  Palaeozoic  rocks; 
which  connect  the  north-western  end  of  the  South  Australian  high-; 
lands  with  the  mountains  on  the  Archean  plateau  at  the  head  of  the! 
Macumba  and  the  Finke  rivers.  The  Lake  Eyre  basin  was  occupied! 
in  Lower  Cretaceous  times  by  a  sea,  which  extended  southward  irom| 
the  Gulf  of  Carpentaria ;  and  it  appears  to  have  been  bounded  to  tbe( 
south  by  the  northern  edge  01  the  South  Australian  highlands.: 
In  this  sea  were  laid  down  sheets  of  clays,  known  as  the  Rolling! 
Downs  formation.  After  the  retreat  of  this  sea  the  clays  were/ 
covered  b^r  the  Desert  Sandstone,  which  has  been  cut  up  by  denuda- 
tion into  isolated  plateaux  and  tent-shaped  hills.  On  the  margin 
of  the  Desert  Sandstone  in  Queensland  there  are  some  marine  beds 
interstratified  with  the  Deaert  Sandstone,  and  the  fosnls  fix  its  age 
as  Upper  Cretaceous.  The  origin  of  the  Desert  Sandstone  has 
given  nse  to  considerable  discussion ;  but  it  is  no  doubt  in  the  main  a 
terrestrial  formation  including  some  lake  deposits.  The  surface 
is  often  converted  into  a  vitreous  quartzite  by  deporition  of  an 
eflloreacent  chert.  Obsidian  buttons  are  scattered  over  the  central 
deserts,  and  have  been  regarded  as  of  meteoric  origin;  they  have 
also  been  considered  proofof  local  volcanic  action,  out  they  have 
probably  been  scattered  by  the  aborigines.  Extensive  estuarine 
deposits  of  Pliocene  or  eariy  Pleistocene  age,  with  a  rich  fauna  of 
extinct  marsupials  and  birds,  occur  on  the  plains  to  the  east  of  Lake 
Eyre. 

The  Northern  Territory  includes  the  mountains  of  the  Macdonnell 
Chain,  and  all  the  country  thence  to  the  northern  coast.  It  consists 
of  an  Archean  plateau,  covered  in  places  by  Cambrian  and  Ordo- 
vidan depoaits.^To  the  north  of  the  Victoria  river  and  the  Roper 
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River,  the  country  rises  into  a  high,  dissected  table-land  of  Arehean 
rocks;  but  round  the  coast  there  is  a  coastal  plain  including  Penno- 
Carboniferous,  Cretaceous  and  Cainosoic  depositSL  The  Cretaceous 
deposits  include  ammonites  of  the  soriaiu  type  and  a  species  of 
Aucdla, 

The  chief  mineralproduct  of  South  Australia  is  copper,  the  mines 
of  which  occur  in  Cambrian  limestones  along  the  western  edge  of 
the  South  Australian  highlands  at  Moonta^  Wallaroo  and  Hurra 
Burra.  Gold  occurs  in  numerous  small  mines  m  the  South  Australian 
hiffhiands;  and  also  in  the  Western  Plateau,  as  in  the  Tarcoola 
goidfield ;  and  in  the  Northern  Terrkoiy,  in  the  Aritunga  soldfield, 
at  the  eastern  end  of  the  Macdonnelf  chain.  Gdd  ami  tin  are 
scattered  in  the  Amheim  Peninsula  of  the  Northern  Territory;  but 
hith«to  the  gold-mines  of  South  Australia  have  been  less  important 
than  those  m  any  other  of  the  Australian  sutes.  The  only  coal 
deposits  are  those  formed  in  lacustrine  deposits  of  f  urassic  age,  as 
at  Leigh's  Creek,  east  of  Lake  Torrens,  where  they  have  been 
mined. 

Most  of  the  geolopcal  information  regarding  South  Australia  is 
scattered  in  a  series  of  reports,  mainly  by  H.  Y.  L.  Brown,  published 
in  the  parliamentary  papers  of  South  Australia.  There  are  also 
numerous  reports  by  K.  Tate,  W.  Howchin.  &c.  in  the  Traiu.  R. 
Soc.  S.  Austral.  The  geology  of  the  Macdonnell  tange  is  described 
in  the  reports  of  the  Horn  Expedition,  and  the  fauna  of  Lake  Calla- 
bonna  in  Memoirs  issued  by  Stiriing^and  Zeitx,  published  by  the 
Royal  Society  of  South  Australia.  The  literature  is  catalogued  in 
GUI's  Bibliography  of  South  Australia  (Adelaide,  l88^).  and  that  of 
the  Lake  Eyre  basin  and  its  adjacent  islands  in  J.  W.  Gregory,  The 
Dead  Heart  of  Australia  (1906).  The  Miocene  marine  fauna  has 
been  catalogued  last  by  Dennant  and  Kitson,  Records  Geol.  Survey, 
Victoria  (1905).  Na  II.  0-  W.  G.) 

Fauna.— 'Saath.  Australia  u  not  separated  from  the  neighbouring 
colonies  by  any  natural  boundaries;  hence  the  fauna  includes 
many  animals  which  are  also  to  be  found  in  the  land  lying  to  the 
east  and  west.  The  northern  half  of  the  colony  lies  within  the 
tropics,  aiKl  possesses  a  tropical  fauna,  which  is.  however,  practically 
jdentkal  with  that  of  Northern  Queensland.  In  spite  of  its  immense 
extent  north  and  south,  and  a  corresponding  diversity  in  climate, 
the  colony  is  poorer  in  animal  life  than  its  neighbours.  It  possesses 
thirty-five  genera  of  mammals.  These  include  both  genera  of  the 
order  Mouotremata — the  Ekhidna,  or  qiiny  ant-eater,  and  the 
Omithorhynchust  or  duck-billed  platypus,  both  of  which  are  found 
also  in  Eastern  Australia  and  Tasmania.  The  other  order  of  Mam- 
malia associated  with  Australia,  the  Marsupialia,  is  well  represented 
in  South  Australia.  It  contains  seven,  genera  of  Macropodidae  or 
kangaroos,  including  the  wailaby  and  kangaroo  rat,  four  genera  of 
Phuaniistidae.  or  opossums,  and  five  species  of  Das^mridae,  or 
"  native  cats.  Two  genera  of  this  family  are  peculiar  to  the 
region^he  Chaelocercus  and  the  AtUichinomysi  the  latter  is  found 
in  the  interior.  It  is  a  mouse-like  animal  with  large  ears,  and  is 
remarkable  for  the  elongation  of  its  fore-arm  and  hind-foot  and  for 
the  complete  atnence  01  the  hallux.  The  Phaseolomys,  or  wombat, 
one  of  the  largest  of  the  marsupials,  is  also  found  in  South  Australja, 
and  the  curious  MvrmecobiuSf  or  ant-eater  of  Western  Australia, 
lliis  remarkable  ammal  is  about  the  siae  of  a  squirrel:  it  possesses 
fifty-two  teeth  (a  greater  number  than  any  known  quadruped),  and, 
unlike  the  other  members  of  its  order,  the  female  has  no  pouch,  the 
young  hanging  from  nip(4es  concealed  amongst  the  hair  of  her 
abdomen.     The  Choeropiu,  with  peculiariy  slender  limbs  and  a 

Siuch  opening  backwards,  is.fo'una  in  the  interior.  The  remaining 
aifisMVta  consist  of  the  dingo,  or  native  dog,  and  a  few  species 
of  Muridae,  the  mouse  family,  and  Cheiroptera^  or  bats.  Theife  are 
about  700  species  of  birds,  including  60  species  of  parrots.  Of  the 
9  families  peculiar  to  the  Australian  region,  5  are  well  represented, 
including  the  Mdiphapdae  (honey-suckers),  Cacatmdae  (cockatoos), 
Platycercidae  (broad-tailed  and  grass  parakeets),  Metapodidae 
fmound-makers)  and  Casuaridae  (cassowaries).  The  last-named 
family  is  represented  by  the  Dromaeus,  or  emu,  which  is  hunted  in 
some  parts  of  the  colony.  Reptiles  are  fairiy  represented :  there  are 
fifteen  species  of  poisonous  snakes.  ,The  lixards  are  very  peculiar; 
South  and  Western  Australia  contain  twelve  peculiar  genera.  No 
tailed  Amphibia  exist  in  the  continent,  but  frogs  and  toads  are 
plentifuL 

Flora. — ^The  plant  ipecies  resemble  those  of  the  eastern  coloniea 
and  Western  Australiat  but  are  more  limited  in  variety.  The 
cc^ny,  from  its  dryness,  lacks  a  number  known  dsewhere.  Enor- 
mous  areas  are  almost  destitute  of  forests  or  of  timber  trees.  The 
Eucalyptus  famSy,  so  valuable  for  timber  and  |(um  as  well  as  for 
sanitary  reasons,  are  fairiy  represented.  Acacias  are  abundant, 
the  bark  of  some  being  an  artkie  of  commerce.  Flinders  range 
has  much  of  the  valuable  sugar-ffum.  Eucalyptus  Corjrnocalyx, 
which  is  being  now  preserved  in  forest  reserves.  Its  timber  is 
very  hard  afui  strong,  not  warping,  resisting  damp  and  ants.  The 
head-flowered  stringybark,  Euc.  capiteUata,  has  a  persistent  bark. 
A  sort  of  stringybanc,  Euc.  tdrodonta,  is  found  in  Northern  Territory. 
The  gouty-stem  tree  (Adamsonia)  or  monkev-bread  of  the  north  is  a 
sort  of  baobab.  About  500  northern  plants  are  Indian.  The 
Tamarindus  indica  occurs  in  Amhem  land,  with  native  rice,  rattans 
and  wOd  nutmeg.    The  cedar  is  of  the  Indian  variety.    Pines  are 


numerous  in  the  south,  pains  b  the  north ;  among  the  moet'beantifiif 
is  the  Keulia  acumtHala.  Banksias  are  very  common  in  sandy 
districts.  Flowerii^  shrubs  are  common  in  the  south.  There  are 
130  known  grasses  m  Northern  Territory. 

Fisheries, — ^Whaling  was  formeriy  an  important  industry  about 
Encounter  Bav,  as  sealing  was  in  Kangaroo  Island.  The  whales 
have  migratea  and  the  sttls  are  exterminated.  On  the  northern 
side  trepaog  or  b£che-de-mer  fishery  is  carried  On,  and  peari  fisheries 
have  been  established.  Of  fish  within  cobnial  waters  there  are 
forty-two  peculiar  genera.  The  tropical  north  has  similar  fish  to 
those  of  north  Queensland,  while  those  of  southern  bays  resemble 
many  of  the  species  of  Victoria,  Tasmania  and  New  South  Walo. 
There  are  the  barracouta,  bomto,  bream,  carpL  catfish,  rock  cod 
and  Murray  cod,  conger,  crayfish,  cuttle,  dogfish,  eel,  flatfish,  flat- 
head,  flouiider,  tlying-fish,  gadfish,  grayling,  gurnard,  hake,  John 
Dory,  ray,  salmon  ][so<alled),  schnam>er,  seahorse,  sharl^  sole, 
squid,  swordfish,  whiting.  &c.  Thouffh  called  by  English  names, 
the  fish  do  not  always  correspond  to  those  in  Europe.  The  Murraj 
cod  is  a  noble  fresh-water  fish. 

Qimate. — ^The  climate  of  South  Australia  proper  is,  on  the  whole, 
extremely  healthy,  and  in  many  respects  resemolcs  that  of  southern 
Europe.  In  the  south-eastern  comer  of  the  state  the  spring  and 
winter  seasons  are  most  pleasant,  and  although  the  thermometer 
occasionally  registers  high  in  summer,  the  heat  is  dry  and  much 
more  endurable  than  a  much  lesser  heat  in  a  moist  climate.  In  the 
interior  districts,  however,  the  heat  is  sometimes  very  trying  to 
Europeans.  In  Northern  Territory  the  climate  is  of  a  tropical 
character,  except  on  the  table-lands  where  it  is  comparatively  cooL 
Observation  has  determined  the  area  of  the  state  adapted  by 
reason  of  seasonal  rains  to  the  growth  of  wheat,  and  in  this  area 
crops  are  almost  certain ;  agriculture  outside  this  area  is,  however, 
purely  speculative.  The  average  rainfall  at  Adelaide  taken  for  a 
period  01  5a  years  was  21  •204  m.  As  the  rain  falls  at  seasonable 
times  the  quantity  is  sufficient  for  cereal  cultivation.  The  maxi- 
mum shade  temperature  recorded  at  Adelaide  Observatory  in 
1905  was  I0Q>7 — the  highest  for  any  Australian  city;  the  minimum 
was  34-8  and  the  mean  temperature  6i<i. 

PopulalioH.—Tb.t  population  of  Sputh  Australia  in  i860  was 
124,112,  and  the  province  was  third  in  importance  among  the 
states  forming  the  Australasian  group.  In  1870  the  population 
stood  at  183,797,  and  in  x88o  at  267,573;  in  1890  it  was  319,414; 
in  190Z,  362,604;  and  at  the  end  of  X905, 378,208.  Tliese  fifURS 
are  inclusive  of  the  population  of  Northern  Territoiy,  the  pro- 
vince of  South  Australia,  properly  so-called,  containing  374,398 
inhabitants,  and  Northern  Territory,  3810,  the  respective  density 
df  the  two  divisions  being  one  person  per  square  mile  and  one 
per  128  sq.  m.  The  estimated  population  cdf  Adelaide  in  1905 
was  175,000.  The  number  of  males  in  1905  was  197,487,  and 
the  females  180,721.  The  births  in  the  same  year  were  8868 
and  the  deaths  3804,  representing  23*44  and  io«os  per  1000 
of  population  respectively.  The  birth-rate  has  declined 
greatly. 

Dividing  the  years  from  x86x  to  X90S  Into  fivc-yeariy  groups  the 
following  were  the  average  birth-rates:— 


Period. 

Births  per  1000 
of  Population. 

Period. 

Births  per  1000 
of  Population. 

i86i>l86s 
I 866-1 870 
X87X-1875 
I 876-1 880 
I 881-1885 

44-14 
40-60 

38-2! 
38-52 

X886-1890 
1891-X895 
1896-1900 
1900-1905 

34-48 

3124 
S6.50 

24-46 

Illegitimate  births  are  less  frequent  in  South  Australia  than  elsewhere 
in  Australia ;  in  1905  the  proportion  of  illegitimate  to  total  births  was 

The  death-rate  has  always  beep  remarkaUy  lig^t,  not  having 
exceeded  x^  per  1000  in  any  year  since  1886.  Tne  averages  for  each 
quinquenniaf  period  from  1861  were  as  follows. — 


Period. 


1861-1865 
1866-1870 
1871-1875 
I 876-1 880 
I 881-1885 


Deaths  per  1000 
of  Pbpulation. . 


T 


15-70 
15-01 
1583 
14-90 
14-71 


JVnod. 


1886-1890 
1891-1895 
1896-1900 
1901-1905 


Deaths  per  1000 
of  Pt^Milation. 


3 


I2> 
12 

lx-95 
lo-yS 


The  excess  of  births  over  deaths  in  1905  was  5071  or  1^-48  per 
1 000  of  populatbn.  The  nu  mbcr  of  marriages  celebrated  dunog  i9pS 
^"'as  2599;  this  represents  a  marriage-rate  of  6-87  per  looa  The 
number  of  divorces  and  judicial  separations  dunng  the  tea  yesis 
dosing  with  1905  was  72. ' 
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Tlie  people  ftrt  milnly  of  Bntiih  nee;  cmt  oF  361^504  penom 
<ivho3e  birthpUce  waj  aKcrtained  At  the  census  of  1901^  34^iJ  j3 
ivece  of  British  or  Amtralisc  parentsge,  the  Dumber  b<^  in  the 
CommODireBlth  being  139,440,  uul  in  South  AuslnUa  itseU 
i7'fi7ii  939^  wtiK  bom  oa  the  continent  of  Europe, of  whom 
6664  were  Gcrmuis,  and  931  Scuidinaviuu  and  ^353  were 
Chinese.  The  total  ForeiEn-boro  clement  of  the  popuUtlOD 
aumbeted  only  3'?}%. 

The  cEniui  ihownl  the  number  of  bnidiriniwn  in  the  itate  to 
be  I sj.jj*— 120,318  nuln  and  33.968  (eniski    Apiculture,  the 

33,039  wm  mJtm  and  1 147  fEnulei.     Pailoral 

4193.  d»i>ying  1868  and  n '-'      -^  .  - 

be  divided  Idid  (t)  penon 
,163  irulei,  6^61  females; 


engaged  in  nianul 


oC  buildings.  laJways.  nadi.  ic.,  aumbennc  B651;  and  (i)  pemni 
engaged  in  other  industrial  punuiU.  7657 — iheae  are  chiefly  perions 
vhoH  census  deKriptinn  is  nKitiy  labouns.  Tin  commcrrial 
cUss,  including  tndei  of  all  kinds  a*  well  as  penont  ennged  in 
finance,  numbered  »,i6s,  umely  I7«8o  males  and  uSj  tenula. 
The  prDTevsionst  cbue  conpriied  537^  males  and  34S5 TeiKik*,  or  a 
tola]  of  S837  J  vhite  ttie  donicalic  due-^compnanjE  pcnons  engaged 
in  providing  board  and  lodging,  hotel  nnd  ratauianC  kccpen.  as  well 
■s  KTvanis— numbered  I7,iiai,  namely  34JI  males  and  14,599 
females.  The  foregoing  cUsvt  eliow  the  distnbotion  of  cmpioyineat 
aiaonnt  the  153,396  breadwinner):  the  Tcmainder  of  the  population, 
'ij.OM  males  and  I45JI4  females)  wen 


inthebi 


Aimi. 


!  of  the  ■ 


CommoDwealth,  retimu 
to  the  Fedeial  paiUament.  The  local  parliament  consists  of  a 
Lesislative  Council  and  a  House  of  Assembly.  The  fonnei  has 
eighteen  memben,  elected  by  the  tlistricti  into  which  the  state 
is  divided  for  that  purpose,  the  franchise  being  limited  to  petsous 
srith  freehold  or  leasehold  estate,  aad  to  occupiers  of  dwelling 
of  £ij  annual  value;  while  the  Assembly  conlains  41  members, 
elected  by  13  tlistricis;  the  electoral  qualifications  for  the 
Assembly  are  the  attainment  of  the  i^e  of  >i  years,  and  having 
be«n  upon  the  electoral  roll  poC  !eu  than  six  isontbs.  Woehbi 
have  the  lifbt  to  vote. 

., ,.. -n  the  Jilt  of  October  1S4D 

uapal  elecliaai  in  Australia  were  held  In  that  cily. 


in  1905  was  ii94.! 
£30.618  from  gov 


s^h" 


lowment   and   £93,870    Irom    other 

public  work*.   The  total  debt  of  the 

01,161. 

rallan  system  of  popular  education 

1878.    Itiscomp-' ' ■' 


_  .._  J  standard  of  « 

^ jmpulsory  attendance.    Religious  irulru 

owed  to  he  riven  in  state  scboob  eacept  out  of  nrd 
ur^  Secondary  inatnaetioa  is  In  the  hands  of  | 
nomfnational  est^liihmenls,  and  Iht  onivenity  of 
Jl  endoweit  and  elficiem.  The  Rale  piainuined  i 
lv»ts.  with  a  gross  eBnlmeal  at  39M6  pupils,  and 
temlana  was  about  41,807.  The  sum  eipended  <«  ' 
ibtic  instnmioB  was  jlSl,5t3,  and  of  that  amoe 
.  account  of  primary  uistructDn.  Allluugh  eddc 
itrucdoo  department  lias  a  small  revenf  'hi*  ■■ 
lil.rti.  oTwhich  i^lji  was  detited 
le  of  books  and  Bcboormat 


It  jCiSOMO  wu 

£3630  from  the 

ind  ItSi  from  fees;  the  gitaier 

inder  being  paid  tiypu|^  altendiug  classes  in  a^riculiure  held 
e  [Hjt>lic  scIwdIs.    The  average  cost  d  primary  instruction  to 


^t hi  %kUi<&  I 
(6639  WIS  obtai 


1.    There 


iu 


f  In  190s  MS  £11,461,  i„-   .-,  - 
I   the  aovemment,   £984!^  Irom  ft 


- -,-,-  ..jdmatric. 

anced:  the  School  of  Mines 

rtJi'bicred' 
e  leathers  539  were  enga|ed  in 
n  qieciaUy  engaged  in  partiadar 


Sx: 
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he  state  had  a  public 

'the  '^IJonwiallh 
ipal  sources  of  public 
junt  collected  by  the 


irnue,  £337,843-  In  1^1  uh 
78,000.  or  I4, 4s.  3d.  per  hihabit 
tilini8Siit  trciodat£j.i7Jfloo.or£7,  I6S.101 
wasf,733.ooo,or£8.  11a.  td.perbeKl.  thei 
tr  ended  the  30th  of  June  190^  was  as  foUowa:  railway  working 
pcnses,  £746.636:  public  lnstiuetiaa,£iBi,jS3:intemt  and  charges 
public  debt,  lifinfiVi  other  aervim,  roijjftT.  The  debt 
irges  amount  b>  £1,  lis.  Bd.  per  head,  and  ibmh  je-iS  %  of  the 
laT  revenue  of  the  stale.  Against  thb  nHM  be  placed  the  net 
:uni  fiom  services  upon  which  the  loan  moneys  were  expended  1 
out  £74'459.  10  that  the  rial  burden  of  Ibe 
si  to  £vi3,i84  per  annum.  On  the  jeth  of  June 
It  of  the  state  stood  at  £18,717,895,  which  is 
d.  per  head;  and  the  purpom  for  which  the  detit 

ler  supply  and  sewerage.  £4,993*38:  felegraph)  an'iTlEiephiBesI 
^>lo.73a;   and   other  works  and   service   not   |       '     '     '^  - 
renue.£8j»o,951.    These  figui      ■     ■    ■      ■      -■ 

S'lsl^l  wasr-^™ 


bt  ol  the  NoTtbem 


Year. 

Total  Debt. 

Debt  per  Head. 

ii 

1891 

86^300 

Sis 

ftna.—fti  part  of  the  Commooweallh  the  defence  of  Sooth 
lalia  is  undcruhen  by  the  Federal  government.  On  the  31st 
ecember  1905  the  defence  force  of  the  state  lotalled  3066  men. 
nising  1161  partially  paid  troops,  a  paid  staff  of  37  and  3178 


Adelaide,  ditdosed  to  view  niv 
times  in  1843  the  Kapnnda  cc 


leciinHl  ■>  pj 


r."»rSuShi. 


In  1S4;  Ibe 
The  land. 


("  ^hunga".  »^.'*in*'»u 
^Pon*Darlri™Fc.r  the 


Jt  ;C763  ^66  ten  years  bef 
u,v  mmes  were  closed.  Bet 
aide  a  very  rich  CDpi«r  dn 

n^.    T^is  siS^iB  ^piti?' 

»Taus,  baa  and  other  ores  ikt 
ei  paid  in  Siver.  The  wonderl 
lesert,  Ifjutioutside  the  bound 
while  600  from  Sydr»ey.    Golt 


I  aiverun.  of  Batrii 
■y.  though  300  m.onl 

^arly  is  1846.  but  di 


84  the  yield  was  £77,93;.   1 
d  is  nnw  wociudat  Waul 


Ltea  and  Roe  marbles  may  be  named.  Some  foi 
ecious  stones,  opecially  garnets  and  sapphires,  wei 
e  Barosia  HUlt.  Carbonaceous  materialu  found  at 
-..  yielding  50K  of  oil.  Lake  Eyie  has  a  nide  co 
irble  quny  is  a  Mcoa*.   Tb*  great  copper  miim  a 
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WaHuoo  IR  MX  wockol,  but  Ihcprcdnctlanbu  (ready  fillnafr. 

In  19W  die  vaJue  o(  coppa  njKd  Id  tbe  provliice  im  £u6^iS,  uid 
lbciiaBpniducli<>nlaIbeeiido(tlutycuu»iiBlal(o£3>,ui,!)69. 
Tbe  pnductiDa  at  copper  in  1935  mi  £470.324-  Gc4d  u  tbt  vuue 
vt  li^SSi  ■*•  von  u  1905,  beiiii  eniefly  obtilnHt  in  Natbon 
Tcrritocy;     Ibe  uul  productkiB  3  pM  prior  to  that  year  wu' 
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by  dnHigbti  and  tov 


tf  |cdd  prior  tc 

during  igos  was  ^96,671,  In  IS7]  the  DiijMia]  producIioD  of  the 
Kate  wi.™Jurdalf7>J.ooo,Loi«8ral  £431,000,  in  i»9i  at  £]6s.ooo 

Land  Sjilm.-^riir  agginile  am  it  Saudi  Auitnlia.  eicluiive 
of  tbe  Northeni  Terrilory,  u  computrd  10  be  380,070  aq.  m..  M 
34;],I44.800  aciea.  Aboul  Tj6,83g  ■].  m.,  ora  Little  nuxe  llian  one- 
third,  repnaent  [be  limiti  within  which  the  country  li  at  prevnt 

8o,4U  «,  m,  or  S'.1»)-9"  aciem,  of  which  7.9SS.30S  am*  are 
purchaied,  365,536  aciea  iir  partly  purcbaKd  and  131,735  aciea' 
have  lieea  aranted  for  public  pumotea,  malcinff  tbe  total  area 
aJienitad,  wbolly  or  conditioiiilly,  (,441,566  acreti  174,517  (cm 
are  HI  apul.  but  001  named,  for  farm  purpoaea.  and  41,a7a,Sl7 
acrei  aie  aliU  in  ponsnoa  o(  ibe  Croim  but  occupied  un&  virioui 
kind*  of  tenure,  cbiefly  for  poatctml  purpoaea.  fa  addition  to  tbe 
Land  alienaled.  there  are  17,104,061  acrea  Md  direct  from  tbe  CrowD 
by  19,511  Letaeea  for  fanning  or  graxinf  purpoaei.  Oucwle  tlie 
cotiniiei  are  399,617  aq.  ID.  or  191,754.880  acrea,  of  wluch  1105 
acrn  are  purchaaed,  23  ^naled  for  public  purpoao,  76.570.750 
betd  by  497  lewea  aa  aheep  or  cattle  rulii.  leaving  1 15,114,130  acm 
open  for  paatoral  aeltlemem.  Lf  auitaUe. 

Apumitrt. — South  Aiutralia  ii  te. 
In  it*  Girat  eaUblJihmeDE  tiie  land  v  ^re 
wlbepe  ng 


thecn^  inairad  of  having  tber 


/.Metb« 


colony  HiBen  more  from  drought  than  anything  die.  public  icaer- 
volrt  are  conitructed  and  artnian  laelli  are  lunli.  Foreu  culiuie 
baa  eipecially  attracted  governiDtnt  attention.  Refoiexina  and 
tbe  eUatdlthmcnl  of  nuraeiiea  for  tbe  lieea.  fniiti  and  vegetaBln  of 
other  landa  go  hand  in  hand-  Hundrcdi  of  (hounodi  oi  treea  are 
pUnied  aDouaily. 
Thcchjcfindualryiiwheat'groaring;  out  of  3,3^,626  afrea  und^r 

fine'yieldaaie  oblained;  but  uking  it  a>  a 
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drDiightBaDdti>v  priced  Botbat  tbe  eirpoft  of  lacalhs(rOvD  wed 
...  1901  waa  conidenbly  Icaa  in  qlianiily  Ihaa  in  iBh,  and  littli 
Bum  than  half  ai  valuable,  In  iMi  tbe  coloov  anied  3,a38,oa 
ibeep:  ID  1«7I.  4.412.000:  In  l«Sl,  6.8ti,ooo;  ini89i.  7.74&<»a 
in  1900,  5,2>t,247;  and  ia  1905,  6>]a.330.  Tbe  quanticv  oTincil 
exported  in  tbe  year  laat  naoKa  waa  equal  to  45.214.766  a,  valued 
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Waltaroo.  tos.>2Si  and  at  FortDarwIn,  116,981.  Tbe  valui 
total  Inpofta  waa  fB,439»609,  arid  tbe  total  earpona  l%^a,66; 
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Tbe  great  apaniion  iollowing  i88t  waa  due  to  tbe  opening  up  of 
trade  with  tbe  weatem  diatricu  of  New  South  Walea  Tbeupona 
of  domeatic  produce,  tbe  ^ue  of  which  b  giiten  in  the  laat  column, 
when  compared  with  the  other  fignrea  in  the  (ahle^iboiv  bow  greatly 
Ibe  province  dependa  upon.ita  re-eaport  trade.  The  chjef  itemi  or 
trade  are  breadilu^  no]  and  ndikenlai  tbe  enporl  of  bfradaluHa 
ii  very  variable,  depending  ao  largely  upon  the  rainfall,  which  ia 
South  AuAralia  la  enreneiy  uoccnaia.  In  r8B4  the  value  of 
wheat  and  floor  eaponed  waa  £3.49i,696.  falling  to  (633.426  in 
1886,  and  risng  B^D  la  £2.107.735  in  1888.  Since  A  ycai  laH 
named  ihete  have^Ken  gieal  Huctuationa;  in  1S98  tbe  export  fel 
to  £26i,B98j_in  1899  it  waa  i785,3<'!>  1900.  £67,643 riri90i, 
£1^30.059;  ui  190a.  £i.6m,4I4:  aiidinioos,£l,g77Ji«. 

fUhigTi.'-The  bit  raHway  waa  opened  in  1856,  and  cwaKtnl 
Adelaide  with  ita  port,  and  the  following  year  «aw  a  line  coflacncted 
to  Cawler.  15  m.  from  Adelaide.  Tbe  inab^ily  of  tbe  gDvenmem 
to  borrow  money  at  raaonaUe  ratea  greatly  retarded  iGe  coiMruc- 
tion  ol  railway!  in  the  province,  and  in  1875  there  wen  leia  tbaa 
20om.oriinet  in  tbe  oeniea  years  600  m- were  opeanl  for  tia&. 
and  in  190$  there  were  1 746  m-  in  tbe  atale  proper  and  146  ea.  in 
Nonbern  Terrilory-  There  were.  In  addition,  u  m.  ol  privately 
ama]  Unea.  The  coal  of  conalrucling  and  equipping  the  alatr  Iub 
•toadat£l4,766,46sandIlMnFlcBiningiai£5j8J>)o;  Ibbrepracwu 
3-64%  on  iba  capital  Invested.  The  acluaTinlcreal  paid  by  tlv 
state  upon  its  outstanding  loana  was  in  the  same  year  3-79%: 
there  was  tbcrefon  a  Iob  of  0-15  Ii  upon  the  wocfciog  of  tbe  Baesi 
but  the  suit  claims  that  tbe  indirect  bencBti  of  railway  caasunctna 

£756^} ;  the  net  profit  pet  aveiaae  mile  open  being  £397.  and  pee 
tram  miie  34-6B  pence,  in  1905  tbe  number  of  paiacnrcra  earned 
was  9,870/31.  and  the  gooda  tonnage  1,684,703.  South  Auainlia 
has twogauges.  namely  S08  n. d  5 It.  3  in.,  arid  13*4  m.  rf  j  ft-  6  in. 
line.  Tbe  line  joiniw  XiMaide  with  tbe  VEtonan  botder,  as  weS 
aa  several  of  the  trunk  lines,  b  on  tbe  wider  gauge- 

FasUcnd  Tiiipapta.—iB  1905  there  were  711  post-oSces  in  (hr 

stale  of  which  299  were  abo  telegiaph  ilationa     Tbe  hoiin 

mnacted  waa:     letters  and  poalcaida  Innamiited.  i<>jjdi^17: 

ipapeia. 6,717,787:  packets.  l.6s9,77S;  and tekgrMia.  1.244.116 

t«al  levenue  from  theie  aervicea  tor  the  year  1905  araa  £274401. 

the  eipeiHliiun  £259,656;  in  these  sums  an  Isliikd  UK 
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telephone  lewentie  and  expenditure,  the  former  amounting  to  Os^SiK. 
Thne  sums  are  exclusive  of  levenue  received  by  the  Commonwealth 
government.  The  use  of  telephones  in  Adelaide  is  rapidly  extendii^ : 
in  1905  thoe  were  eleven  exchanges  and  2284  telephones  in  actual 
use.  There  were  6092  m.  of  telegraph  line  in  operation  in  that  year; 
the  sute  owns  the  principal  overland  line  by  which  communication 
with  Europe  and  the  East  is  maintained. 

Bankimg. — ^The  assets  of  all  the  banks  of  issue  trading  in  South 
Australia  at  the  end  of  December  1905  amounted  to  i7.^5'775> 
and  the  liabilities  to  £7,621,060;  these  latter  comprised  deposits 
at  call  and  at  interest  j(6,866,28l ;  notes  and  bills  in  circulation, 
£38 1 ,57^ ;  and  other  liabilitiea  £52,929.  Among  the  assets  were  coin 
and  bulfion  £1,861,691.  The  South  Australian  people  are  very  thrifty, 
and  .thirty-one  in  ev^  hundred  have  accounts  with  the  savings 
tKinks.  On  the  30th  of  June  1905  the  depositors  numbered  126,821. 
the  amount  of  their  credit  being  £4.3|8o,^58,  a  sum  equal  to 
£34,  IDS.  9d.  per  depositor.  Taking  deposits  in  banks  of  issue  and  in 
savings  banks  tofether.  the  total  was  £11,186,639,  which  is  equal  to 
£29.  I2S.  4d.  per  mhabttant. 

Authorities. — £.  G.  Blackmore,  TTu  Law  of  tk$  CensHtuiion  of 
SoiOk  Australia  (Adelaide,  1894);  H.  Y.  L.  Brown.  A  Record  of  the 
Mines  of  South  Australia  (Adelaide,  1800);  John  Ednie  Brown,  A 
Practical  Treatise  am  Tru  Culture  in  South  Australia  (Adelaide,  1881): 
J.  F.  Conigrave.  South  Australia:  A  Shetch  of  its  History  and 
Resources.  A  Handbooh  compiled  for  the  Colonial  and  Indian 
BxhibUum  in  London,  tS86  (Adelaide,  1886);  B.  T.  Finniss.  The 
Constitutional  History  of  South  Australia,  1836-18^7  (London,  1886); 
R.  Gouger,  The  Foundini  of  South  Australia,  edited  by  E.  Holder 
(London,  1898);  William  Harcus,  South  Australia:  Its  History, 
Resources,  Productions  and  Statistics  (London,  1876);  Edwin  Hodder, 
Jibe  History  of  South  Australia,  with  maps  (2  vols.  8vo.,  London, 
1893):  S.  Newland.  The  Far  North  Country  (Adelaide,  1887);  South 
Australian  Year  Book  (1904-1905);  T.  A.  Coghlan,  Australia  and 
New  Zealand  (1903-1904)*  (T.  A.'  C) 

His^ory.—Though  the  coast  of  Northern  Territory  was  well 
known  to  Portuguese  and  Spanish  navigators  as  early  as  perhaps 
X  530,  being  called  Great  Java,  it  was  not  surveyed  till  1644,  when 
Tasman  laid  down  the  line  of  shore  pretty  accurately.  The 
western  part  of  the  southern  coast  had  been  seen  and  named 
Nuyt's  Land  in  1627.  But  Flinders,  by  his  discovery  of  the  two 
great  gulfs,  Kangaroo  Island  and  Encounter  Bay,  in  1802, 
was  the  first  to  reveal  South  Australia  proper.  Captain  Stun 
descended  the  Murray  in  1830,  and  looked  over  the  hills  near 
Adelaide.  The  first  to  direct  attention  to  a  settlement  there  was 
Major  Baron,  who  communicated  with  the  colonial  ofiice  in 
February  183 1.  His  suggestion  was  to  establish,  at  no  charge 
to  the  British  government,  a  private  company,  that  should 
settle  a  party  on  Yorke  Peninsula.  He  believed  a  large  river 
entered  Spencer  Gulf.  In  August  Colonel  Torrens  and  others 
proposed  to  purchase  land  between  132**  and  141** — 500,000  acres 
at  5s.  an  acre.  Some  were  in  favour  of  Spencer  Gulf,  others  of 
Kangaroo  Island,  and  a  few  for  the  mainland  towards  the  Murray. 
Memorialists  in  1832  sought  a  charter  for  the  South  Australian 
Association,  giving  extensive  powers  of  self-government.  Land 
sales  were  to  pay  the  passages  of  free  labour,  chiefly  young 
married  people,  and  no  convicts  were  ever  to  be  sent  thither. 
Lord  Goderich  did  not  favour  the  scheme,  and  thought  a  colony 
with  free  institutions  might  prejudice  the  interests  of  New  South 
Wales,  while  free  trade  would  interfere  with  the  English  navi- 
gation laws.  After  much  negotiation,  the  English  authorities 
regarded  the  scheme  more  favourably,  but  would  not  consent 
to  give  the  company  the  powers  they  sought.  The  company 
recced  in  their  demands,  and  offered  security  for  the  proper 
observance  of  law  and  order,  while  depositing  cash  for  the 
purchase  of  land.  Captain  Sturt  in  1834  informed  the  colonial 
secretary  that  Spencer  Gulf  and  Kangaroo  Island  were  objec- 
tionable, but  that  the  eastern  side  of  St  Vincent  Gulf  was 
the  best  locality.  In  1835  the  ministry  got  an  act  passed  for  the 
erection  of  a  colony  under  commissioners  appointed  by  the 
Crown,  who  would  be  responsible  for  their  acts  to  the  British 
government.  It  was  arranged  that  a  local  government  should 
be  established  when  the  settlement  had  50,000  people.  Mr 
George  Fife  Angas  advanced  a  large  sum  as  security  to  the 
sute.  Though  the  first  settlers  were  sent  to  Kangaroo  Island, 
all  were  afterwards  gathered  on  the  Adelaide  plains.  The 
colony  was  proclaimed  under  a  gum  tree  on  the  28th  of 
December,  1836.  Great  delay  took  place  in  the  survey  of  land. 
The  South  Australian  Company  purchased  large  tracts  from 


the  commissioneis  at  X2S.  per  acre  and  sold  at  20s.  A  general 
speculative  spirit  arrested  progress.  Governor  Gawler  went  into 
extravagant  outlay  on  public  buildings,  &c.,  and  drew  against 
orders  upon  the  English  treasury.  Such  difficulties  arose  that 
the  British  rulers  had  to  suspend  the  charter  in  1841  and  make 
South  Australia  a  Crown  colony.  A  revival  of  prosperity  took 
place  when  the  farms  were  tilled  and  poverty  had  taught  pru- 
dence. Copper  and  lead  mines  were  subsequently  discovered. 
Kapunda  in  1843,  and  the  Burra  Burra  copper-mine  in  1845, 
greatly  aided  in  the  restoration  of  commercial  credit.  The  gold 
fever  in  Victoria  drew  off  numbers  in  1852;  but  the  good  prices 
then  realized  for  breadstuffs  gave  a  great  impetus  to  farming. 

In  1856  the  colony  was  given  its  own  constitution  and  self- 
government.     On    the    attainment    of   autonomy    Governor 
MacDonnell,  in  dosing  the  last  session  of  the  then  partially 
nominated    legislature,    made   use   of    the   following    words: 
"  I  confidently  expect  that  the  extended  political  power  en- 
trusted to  the  people  of  this  country,  and  the  universal  suffrage 
conceded  by  the  new  constitution,  will  prove  in  reality  a  safe 
and  conservative  measure;  and  whilst  conferring  the  utmost 
possible  power  of  self-government,  will  render  stronger  and 
more  enduring  than  ever  the  cherished  ties  of  affection  and 
loyalty  which  link  this  province  to  the  throne  of  our  respected 
and  beloved  sovereign."    This  prediction  appean  to  have  been 
amply  verified:  South  Australia  enjoys  the  reputation  of  being 
one  of  the  most  progressive  and  at  the  same  time  one  of  the  most 
stable  of  existing  communities.    From  its  origin  as  the  venture 
of  private  enterprise  the  state  has  passed  through  orderly 
stages  of  evolution  up  to  the  zenith  of  democratic  government. 
Such  alterations  as  have  been  made  in  the  constitution  have  been 
in  the  directbn  of  a  still  further  enlargement  of  the  franchise. 
Payment  of  members  proved  to  be  the  corollary  of  manhood 
suffrage.    In  1887  a  temporary  act  was  passed  for  the  payment 
of  £200  a  year  to  each  member  of  both  houses,  and  in  1890 
the  law  was  made  permanent.    Thus  was  rendered  possible 
the  direct  representation  of  all  classes.    Soon  afterwards  the 
parliamentary  Labour  party  came  into  existence;  this  forms 
a  considerable  proportion  of  the  membership  of  both  houses, 
and  includes  in  its  ranks  men  of  the  highest  intelligence,  in- 
dustry and  eloquence.    In  1894  the  principle  of  "  one  man  one 
vote  "  was  extended  to  that  of  "  one  adult  one  vote  "  by  the 
inclusion  of  women  as  voters  on  terms  of  absolute  equality 
with  men.    There  is  no  bar  to  the  election  of  women  to  parlia- 
ment whenever  the  electors  think  fit  to  l)e  so  represented. 
The  delegates  to  the  Federal  convention  and  to  the  Common- 
wealth parliament  were  in  South  Australia  elected  by  the 
combined  vote  of  men  and  women.    Elections  were  formerly 
held  in  successive  batches,  but  since  1893  they  have  taken  place 
simultaneously  in  all  the  districts.     Electoral  expenses  are 
rigidly  limited,  both  as  to  objects  and  amount,  and  a  declaration 
of  money  thus  expended  has  to  be  filed  by  every  candidate. 
Experience  has  demonstrated  that,  owing  to  the  intrusion  of  the 
personal  element,  general  elections  have  often  failed  to  afford 
conclusive  evidence  of  the  state  of  the  poptilar  wilL    Attention 
was  therefore  directed  towards  the  referendum  as  a  means  of 
obtaining  an  unquestionable  verdict  on  important  public  issues, 
although  no  general  statute  was  formulated  on  the  subject. 
In  1896,  at  the  general  elections,  the  following  questions  were 
submitted  to  the  electors:  "  Do  you  favour  (x)  the  continuance 
of  the  present  system  of  education  in  the  state  schools?  (2)  the 
introduction  of  scriptural  instruction  in  the  state  schools  during 
school  hours?  (3)  the  payment  of  a  capitation  grant  to  denomi- 
national  schools   for   secular   results?"     An    overwhelming 
majority  pronounced  in  favour  of  (x)  and  against  (2)  and  (3). 
Again,  in  1899,  a  direct  vote  was  similarly  tak^n  on  the  question 
of  household  franchise  for  the  legislative  council.    Undoubtedly 
the  practical  application  of  the  referendtun  in  South  Australia 
facilitated  the  adoption  of  this  principle  in  the  ratification  and 
in  the  method  of  amendment  of  the  Commonwealth  constitu- 
tion.  The  right  of  the  Second  Chamber  to  suggest  amendments 
to  bills  which  it  has  not  power  to  amend  was  borrowed  by  the 
Commonwealth  from  the  constitution  of  South  Australia,  as 
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alflo  was  the  idea  of  a  limultaneous  dissolution  of  both  houses 
as  a  means  of  overcoming  possible  deadlocks  between  the 
chambers.  As  one  among  many  improvements  in  parliamentary 
procedure  may  be  mentioned  the  practice  of  permitting  bills 
lapsed  owing  to  prorogation  to  be  replaced  on  Uie  notice  paper 
in  the  ^r"f"'"g  session  by  motion  without  debate. 

In  partially  settled  countries  such  as  South  Australia'  the  Crown 
lands  policy  rivals  finance  in  engnMstng  the  attention  of  the  legisla- 
^^^  ture,  but  as  time  ^oes  on  the  relative  importance  of 

7^*  these  subjects  vanes  in  inverse  ratio.  The  earlier 
^'*^''  budgets,  compared  with  those  of  later  yenn.  when 
the  country  &d  become  more  fully  developed,  might  be  said 
to  resemble  the  finances  of  the  nuraeiy,  whereas  the  mitial  alien- 
ations of  land,  comprising  the  most  central  and  most  valuable 
blocks,  necessarily  surpassed  later  transactions  in .  sii^ificance. 
Many  phases  of  public  opinion  as  to  the  method  of  disposing  of  the 
Crown  lands  have  been  witnessed.  A  general  review  indicates 
clearly  that  the  change  has  been  uniformly  in  the  direction  of 
removing  impediments  and  increasing  facilities  for  the  settlement 
of  the  people,  dther  as  freeholders  or  as  state  tenants,  on  the  land. 
Under  the  auction  system  the  land  was  allotted  to  the  highest  bidder, 
with  the  result  that  the  payment  of  the  purchase-money  frequently 
exhausted  the  resources  of  the  settler,  ancf  subsequent  rehef  had  to  be 
afforded  by  relaxation  of  the  conditions  of  the  agreement  to  purchase. 
Eventually  land  boards  were  created  to  allot  selections  to  applicants 
at  low  rates  and  deferred  purchase.  Perpetual  leases  are  now 
taking  the  i^ace  of  absolute  alienation.  The  tenure  is  eaually  good 
for  all  purposes  of  the  bona-fide  settler,  and  capital  which  would 


£ioo  of  unimproved  value,  can  be  obtained  by  working  men  in  the 
vkinity  of  towns,  thus  on  the  one  hand  aflording  the  necessary 
supply  of  agricultural  labour  during  the  busy  seasons,  and  on  the 
otner  hand  providing  a  homestead  which  the  holder  can  with  advan- 
tage cultivate  at  uack  times  when  unemployed.  Provinon  was 
made,  under  the  Closer  Settlement  Act  of  1897,  for  the  repurchase  of 
large  estates  for  agricultural  purposes;  these  lands  are  leased  to 
fanners  at  an  average  rent  of  about  ^i  %  on  the  value.  The  industry 
of  wheat-growing  has  received  an  impetus  through  the  sjrstem  of 
drilling  in  a  small  quantity  of  phosphatic  manure  with  the  seed. 
By  thu  means  exhausted  lands  nave  been  restored  almost  to  primi- 
tive fertility.  Vine-growing  has  now  become  one  of  the  staple 
industries,  and,  owing  to  stringent  precautions,  the  state  remains 

free  from  the  scouree  of  phylloxera.  The  great  bulk  of 
Agrlaatmn  the  unalienated  land  of  South  Australia  is  held  in  huge 
Mtf  Hasten  areas  by  Crown  tenants,  known  as  squatters,  under 

pastoral  leases,  whkrh  now  have  a  currency  of  42  years, 
with  secunty  of  tenure.  In  1893,  when  the  unemployed  were  veiy 
numerous,  the  government  established  co-operative  village  settle- 
ments on  tracts  of  land  adjoining  the  river  Murray.  Seven  of  these 
are  now  in  existence  as  irrigation  colonies.  The  water  is  raised  from 
the  river  by  rotary  pumps,  and  distributed  by  means  of  channels, 
after  the  plan  adopted  at  Kenmark.  By  the  application  of  water 
to  the  adjacent  sun-steeped  soil  miles  of  worthless  mallee  scrub 
have  been  converted  into  vistas  of  vineyards,  orange  groves  and 
orchards.  The  paramount  importance  of  water-supply  and  con- 
servation has  received  ever-increanng  recognition.  The  Beetaloo 
reservoir  has  a  capacity  of  800,000,000  gallons,  and  from  its  605  m. 
of  trunk  mains  a  district  of  over  1.000.000  acres  is  retkulated. 
The  supply  of  Adelaide  and  its  vicinity  has  been  reinforced  by  a 
reservoir  at  Happy  Valley,  having  a  contour  of  about  7Kui.  at  high- 
water  mark,  and  conUming  3,950,000,000  gallons.  The  reservoir 
was  fonqed  by  the  construction  of  an  earthen  embankment  2645  ft. 
long  and  73  ft.  high ;  this  is  filled  from  theOnkaparinga  river  through 
hall  a  mue  of  steel  main,  6  ft.  in  diameter,  and  3t  m.  of  tunnel. 
Works  on  a  large  scale  have  also  been  constructed  at  Bundaleer 
and  Barossa.  The  custom  for  many  years  past  has  been  to  construct 
these  and  other  great  public  works  departmentally  instead  of  by 
contract.  Many  artesian  wells  have  been  sunk  on  the  routes  for 
travelling  stock  in  the  interior.  The  bores  of  some  of  these  exceed 
3000  ft.  m  depth,  and  the  supply  varies  from  300,000  to  1,000,000 
gallons  a  day.  Around  some  of  these  wells  in  the  far  north  planta- 
tions of  date-palms  have  vielded  excellent  results. 

South  Australia  was  founded  when  the  tide  of  the  taisset-faire 
regime  was  running  high,  and  a  patriotic  bias  in  the  customs  tariff 
was  regarded  as  an  unwarrantable  restriction;  it  is  therefore  not 
surprising  that  free  trade  should^  at  the  outset  have  received  many 
adherents.  There  were  not  wanting,  however,  some  who  saw  deariy 
that  a  country  almost  entirely  occupied  in  primary  production 
would  prove  but  a  barren  field  for  the  cultivation  of  the  many-sided 
activity  necessaiy  to  a  complete  national  life.  It  was  also  main- 
tained that  if  inducements  were  given  to  capital  to  embark  in  home 
industries,  a  cheapening  of  the  product,  due  to  approximation  of 
supply  and  demand,  would  ensue.  In  accordance  with  these  views, 
a  protective  tariff  was  adopted  in  1885.  Two  years  later  the  duties 
were  increased  and  extended.    The  esublishment  of  manufactures 


and  new  industries  opened  a  career  for  youths  of  Inventive  and 
mechanical  aptitude,  and  in  several  instances  the  predicted  rediictioa 
in  price  of  the  protected  artkle  has  been  strikingly  manifested. 

One  of  the  most  notable  developments  in  public  policy  consisted 
in  the  extension  of  the  qihere  of  the  state  so  as  to  embrace  activities 
formerly  considered   to  be  solely  within  the  province 
of  private  enterprise.     Railways  from  the  outset  hsLYeOartrmmtml 
been   government   undertakings,    so   also   have   been  Cwngirfssi 
waterworks   of   any   degree  of  magnitude;  tdegraphs 
and  telephones,  taken  over  by  the  Commonwealth,  have  always 
been  regarded  as  state  monopolies.    A  public  trustee  undertakes, 
when  desired,  the  administration  of  estates.    In  1895  a  state  bank 
was  establbhed  to  provide  farmers  with  the  necessary  working 
capital  at  lowest  current  rates  c^  interest.    A  state  produce  d^p6t 
was  also  organised  at  the  same  time  to  assist  farmers  in  placing 
their  produce  to  the  best  advantage  on  the  worid's  markets. 
Produce  is  received  by  the  d^rtment  of  agriculture,  prepared  for 
shipment,  certified  as  to  quality,  and  graded.    Small  parcels  from 
a  number  of  producera  are  grouped  together  in  one  coasienment  and 
shipped  at  the  lowest  rates.    The  government  of  Soutn  Australia 
also  undertakes,  if  so  desired,  to  act  as  agent  in  London  for  the  con- 
signor, and  to  arrange  for  the  sale  of  his  produce;  so  that  a  farmer 
who  has  no  representative  at  the  port  of  destination,  but  is  desirous 
of  ascertaining  whether  a  profitable  trade  can  be  established  in  any 
class  of  produce,  has  only  to  send  the  goods  to  the  d<p6t,  and  await 
the  arrival  of  a  cheque  when  the  sales  accounts  come  to  hand.   An 
advance  amounting  to  three-fifths  of  the  value  of  the  produce  at 
5  %  is  made  if  desired.    Wine  shipped  through  the  produce  dMVt  b 
analysed  and  examined  in  bulk  by  government  experts,  and  if  found 
to  be  both  sound  and  pure  is  sent  to  the  bonded  d^p6t  in  London 
with  a  certificate  to  that  effect:  this  js  recorded  on  the  label  of  the 
bottles  in  whkh  it  is  retailed,  under  the  name  of  the  "  Orion  "  brand. 
Cyanide  works  have  been  crxted  in  various  centres  for  treating  ore 
raised  by  minera  working  in  the  neighbourhood.     State  smdlcrs 
for  copper  ore  have  been  built  at  Port  Augusta,  but  are  not  now  in 
operation.    There  is  a  Factory  Act  permitting  the  establishmeat  of 
wages  boards,  and  also  legislation  providing  for  a  ^weekly  half- 
holiday  and  the  cariy  closing  of  shops.    A  compulsory  Conciliation 
Act  deals  with  the  prevention  and  settlement  01  industrial  dis^Kites. 
The  Right  Hon.  C.  C.  Kingston  was  the  pioneer  in  Australasia  of 
legislation   of   this  description.     These   measures   were  at   first 
denounced  by  some  as  Socialistic,  and  were  r^arded  by  many  as  an 
unique  interference  with  private  enterprise.    Some  of  the  state  aids 
were,  however,  speedily  recognized  as  affording  additional  incentives 
to  industry,  ana  by  enabling  producers  aixf  workers  to  obuin  a 
better  return  for  their  labour  may  fairiy  be  held  to  have  assisted 
rather  than  to  have  retarded  private  enterprise.    -In  18^3  a  bonus 
on  butter  exported  to  the  worid's  markets  was  successful  m  bringing 
into  existence  a  fully  equipped  export  trade.     PuUic  opinion  in 
South  Australia  has  little  tolerance  with  laxity.    Children  are  pre- 
vented from  selling  artfcles  in  the  streets  after  8  p.m.,  and  are  not 
allowed  to  fetch  beer  from  public-houses.    The  age  of  consent  has 
been  raised  to  I7  years. ^  The  notification  by  meoica]  men  of  cases 
of  pulmonary  tuoerculosis  to  the  local  authonties  b  compulsory. 

No  pains  have  been  spared  to  keep  pace  with  modem  impro\-e- 
ments  m  popular  education  as  an  indispensable  feature  in  democracy. 
South  Australia  holds  in  reverent  and  loving  memory  ^^^^i^^ 
the  name  of  John  Anderson  Hartley,  the  onginator  of  •"""■"* 
the  state  school  system^  who  died  in  1896,  and  to  whose  character 
as  a  man  and  genius  as  an  oiganizer  the  scho(4s  of  South  Australia 
will  remain  as  a  perennial  monument.  School  fees  for  children 
under  the  compulsory  age  of  13  were  abolished  in  1891,  and  in 
i8<)8  the  older  children  were  also  admitted  free.  Students  in 
training  have  now  the  advantage  of  a  two-yean'  course  at  the 
university.  Tochnkral  education  has  received  much  attention.  A 
foundation  was  long  ago  laid  in  the  primary  schools  by  the  inclu- 
sion of  drawing  as  a  compulsory  subject,  and  by  affordmg  facilities 
for  manual  training.  In  1889  the  South  Australian  School  of 
Mines  and  Industnes  was  established,  and  under  the  jireaidency 
of  Sir  Langdon  Bonvthon  jproved  a  most  valuable  institution. 
Other  technical  schools  are  in  operation  in  industrial  and  mining 
centres.  A  reserve  of  2  acres  is  attached  to  all  new  country 
schools,  and  systematic  lessons  in  practical  agriculture  are  giviti 
by  many  teacners.  In  order  to  encourage  tree-planting,  a  yrariy 
school  holiday  devoted  to  this  pur|x>se,  and  known  as  Arbor  Day, 
was  established  in  1886.  With  a  similar  object  the  state  has  dis- 
tributed, free  of  chaige,  5,000,000  forest  trees  to  31,000  prrsoaa. 
Over  1.350.000  vines  have  also  been  given  away.  The  boys*  field 
club  (1887),  with  the  motto  "  The  Naturalist  loves  Life.  *  under 
the  direction  of  Mr  W.  C.  Grasby,  was  one  of  the  pioneera  of  Nature- 
study.  A  state  secondary  school  for  giris  has  been  for  many  years 
self-supporting,  and  in  i8o;r  secondary  agricultural  schools  for 
boys  were  onanixed  in  Adelaide  and  other  centres.  Half  the  school 
hours  of  each  day  are  spent  in  the  class-room,  the  remainder  being 
devoted  to  worlcshop.  field  and  laboratoiy  practice.  Aa  agri- 
cultural college  at  Roseworthy.  35  m.  nonh  m  Addaide.  imparts 
a  high<lass  theoretical  and  practical  training  in  the  various  branches 
of  agriculture,  including  viticulture  and  wine- making.  The  fee 
charged  is  £30  a  year,  including  board  and  lodging,    lnfonnatioa 
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SOUTH  BBHD,  a  dty  ud  tbt  coonty-tttt  of  St  Joseph 
couDty,  Indiaoi.  U.S.A.,  »  Ibe  head  of  navIiitloD  ud  on  ibe 
Mniihcm  bend  (beoa  tbe  name)  of  the  St  Joaeph  rivet  ol  Michigan, 
and  (by  nil)  86  m.  E.  by  S.  of  Chicago.  Pop.  (i^ao).  J5,9<>4i 
of  •bom  SOoi  wen  loieifa-bon)  (including  jajj  Fata  and 
14SI  Ceimaii)).  (iqio,  ceniua),  SJ.6S4.  I-and  ana  (iqoiS), 
6  J  W).  Ri  It  ia  KTvcd  by  the  Grand  Trunlc,  the  Lake  Shore 
&  Michigan  Southein.  the  Michigan  Central,  the  New  Jeaey 
Indiana  li  lUinois,  the  Chicago.  Indiana  b  Southen,  and 
Ibe  Vandalia  railways,  and  by  foui  iniei-urban  electric  Unci. 
Among  tbe  pHncipil  buildioga  aie  tbe  city-ball,  the  county 
couTt'houM,  the  public  library,  and  the  Obver  HoieL  In 
Notre  Dame,  1  tuburb,  an  St  Maiy'i  College  and  Academy 
(Roman  Calbdic.  chartered  iS];)  lor  giiia,  and  the  univeniiy 
of  Notre  Dame  du  Lac  (Roman  Catholic,  Ant  opened  in 
1S41.  and  chartered  in  1844).  In  igio  tbe  univenity  bad  87 
iiutnicton,  1005  tiudents,  and  a  library  ol  60,000  volume!. 
It  b  the  headquarun  of  the  order  of  tbe  Holy  Croat,  wboac 
■iltera  have  charge  of  St  Mary'a  College  and  Aodemy.  South 
Bend  tanked  fourth  among  the  manufacturing  dtie*  of  the 
atate  in  IQ05.  Ita  induatrial  establishmenla  include  carriage 
■nd  wagoD  worlu  (tbcue  of  the  Studebaker  Bros.  Manufacturing 
Company  being  the  largeit  bi  the  world),  plough  and  agricul- 
tiual  machme  worka— tbe  Oliver  Chilled  Pkiw  Wocki,  founded 
by  Jamea  Oliver  ([£13-1009),  being  particularly  wcU  known — 
tbe  wood-working  department  of  the  Singer  Sewing  Machine 
Company,  iron  and  aleel  foundrio,  flour-mills,  and  paper  and 
pulp  miila.  The  vater-aupply  13  obtained  from  iii  arteiian 
welli.  with  a  daily  capacity  of  about  14,000.000  gaUona.  South 
Bend  n>  the  lite  of  an  Indian  village  and  of  a  French  trading 
post  It  wai  tettled  about  1810,  laid  out  about  1831  (when  it 
became  the  county-ieal  of  St  Joieph  county),  faicorponled 
aa  a  village  tn  tSj5,  and  chartered  as  a  city  in  1865. 

MOTH  BETHLEHEM,  a  borough  of  NorthamptOD  county, 
PennaylvsnU,  U.S.A-.  on  the  Lehigh  river,  about  S7  m.  N-W, 
of  Philadelphia,  and  oppodte  Bethlehem,  with  obich  It  b  con- 
nected by  biidgs-  Pop.  (1000),  i3ii4i,  of  whom  3311  wen 
tonign-boni  and  iij  wen  negroes,  (igto  census),  ig,073. 
It  ia  Kived  by  the  Lehi^  Valley,  tbe  Philadelphia  &  Reading, 
tbe  Ceotial  of  New  Jersey  and  the  Lehi^  ft  New  England 
railways-  The  borough  is  the  seat  of  Lehigh  University. 
This  bistitutioo  was  founded  in  196;  by  Asa  Packer,  who  then 

of  land  in  the  borough,  and  by  his  will  left  to  the  university 
library  tiOO,oai>,  and  to  the  univetaily  an  endowment  of 
ti,!00,ooo  and  a  large  intenat  (about  one-third)  in  his  estate. 
Tbe  uravirsity  wu  chartered  in  1866;  it  embraces  a  school  of 
technology,  with  coursea  in  dvil,  mechanical,  metallurgical, 
mining,  cleclricil  asd  chemical  engineering,  dectrometaUurgy 
and  chemistry,  and  a  school  of  general  litentun  (1878),  witb 
classical  and  Latln-sdentitc  courses.  In  igoB-ioog  it  had  68 
butructocs,  17K1  KudCDta,  and  a  Ubraiy  of  117/ioa  volumes. 
The  principal  buildings  of  ihe  univeraty  an  Packer  Hall  (1869). 
largely  taken  up  by  the  depaitmeol  of  civil  en^neeting,  the 
chemical  and  mfOllnrtlnil  laboratory,  the  phytical  and  dec- 
trial  enipneerfog  labmitoty,  the  steam  engineering  laboratory. 
Williams  Hal]  for  mechanical  enffneering,  be,  Saucon  Hall  for  the 
En^ish  department,  Chtittmas  Hall,  wilh  drawing-rooms  and 
the  offices  of  the  Y.M.C.A.,  tbe  Sayre  istranomical  observatory, 
the  Packer  Memorial  Church,  tbe  univenity  library  (1807), 
dormitocie*  (1007)  ^ven  by  Andrew  Carnegie.  Drawn  Memorial 
Han.  a  Kodents'  dub,  Ihe  college  commons,  and  a  gymnasium. 
South  Bethlehem  is  the  see  of  a  Protestant  Episcopal 
bishop,  rbe  Bethlehem  Steel  Company  manufaclurej  here  iron 
tad  steel,  indudlng  BeSKmei  steels,  annoni  {date,  Weel  tails, 


govemraeot  ordnance,  drop  foripngs.  Iron  aad  iteel  castiop, 
atationary  engines,  gas  engines,  hydraulic  pomps,  projectiles, 
steci  shaft  and  pig  iron;  sine  is  smelted  and  refined;  and 
then  an  large  bniery  and  knitting  mills,  and  silk  mills  and 
cigar  factories.  Tbe  total  value  of  the  borough's  factory 
products  increased  from  tg,g6*fls*  in  1900  to  »is,']SA't  in 
'90J,  or  ijj%. 

In  1846  a  water<un  was  established  where  St  Lake's 
hospital  now  stands,  in  tbe  adjoining  borough  of  FountaJD 
Hill  (pop.  in  1900,  1114},  and  for  a  few  years  this  attracted 

itablisbed  for  the  manufaciun  of  white 
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metallic  zinc  was  produced,  and  in  186;  the  first  sheet  fine 
made  in  America  waa  rolled  hen  The  borough  was  incor- 
porated in  1865- 

SOUTHBHIDOK,  a  township  of  Worctaur  county,  Uassachu- 
selts,  U.S.A.,  on  the  f}uinabaug  river  (which  ben  falls  16;  ft ), 
about  »  m-  S.S.W-  of  Worcester.  Pop.,  (1900),  10,02;,  of 
whom  3468  wen  foreign-bom;  (1910  census),  12,592. 
Area,  about  20  sq.  m.  The  township  is  served  by  tbe  New 
York,  New  Haven  &  Hartford  railway,  and  by  inter-urban 
(electric)  lines  to  Worcester  and  Springfield.  The  Soulhbridge 
public  library  (1870)  contained  22,000  volumes  in  igio.  Optical 
goods,  cotton,  woollen  and  print  goods,  cutlery  and  shuttles 
arc  tbe  prindpal  manufactures;  in  190s  tbe  value  of  the  total 
factory  piodnct  waa  14,201.833.  Tbe  factory  of  the  Amefkao 
Optical  Company  ben  ia  probably  the  largest  ol  its  kind  In 
the  world. 

In  1801  a  pdl  pariah,  named  tbe  Second  ReligloDi  Sodcly 
of  Charlton,  and  popularly  called  Honest  Town,  was  formed 
from  the  nest  part  of  Dudley,  the  soulh-wcst  part  of  Charlton 
and  the  south-cast  part  of  Siurbridge;  and  in  1816  this  parish 
became  tbe  township  of  Southbridgc. 

Sec  Ihe  Ico^  published  (igoi  K)q.)by  IheQuinabaugHIstoricBl 
Society  of  Southbridge. 

■OUTR  CAROUHA,  a  Soulb  Atlantic  sute  of  the  Uiuted 
States  ol  i^merica,  and  one  of  tbe  original  thirteen,  lying  be- 
tween latitudes  31°  i'  and  3s*  17*  N.  and  between  lon^tudet 
t8°  31/  aad  83*  3&  VI.  It  a  bounded  N.  by  North  Carolina, 
E.  by  North  Carolina  and  tbe  Atlantic  Ocean,  S.E.  by  tbe 
Atlantic  Ocean,  S.W-  and  W.  by  the  Savannah,  Tugaloo  and 
Chattooga  riven,  which  lepanle  it  from  Geot^a.  Its  total 
areais30,9S{rsq.  m.,  aodof  this  494  aq.  m.  are  water  surface. 
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edjbte  [fuiii  or  nuti  ih 

■ 

berry 
cbetin 

.r:s->^^ 

'Tl.'-^EniliA.Slnu 

"^ 

nd  cherry  ire 

rdkHn^l 

SSnt! 

■KTUMU).  hme  mini  and  wiLd  H». 

'■^-p^i^ 

•!:"2: 

■ndEDlden-md.   Venui'i  flytrap  it  [tHind  along  the  coBtt. 
C/i«uir. — AlDd|  the  coas  the  dimate  ia  comparatively  mild  and 

or  47*  F.  Toward  the  north.wett  the  mean  winter  temperamie 
dRnam  to47'  F.  at  ColumbU  and  to  40*F.  ai  Cmnville^  the  n<ean 
■ummcr  ttmperaluir  dRream  only  lo  So'  F.^ai  lal  aa  ColiiiTibia. 

at  Creenvilie.     The  ranjt  of  citremn  incrron  lo  I0«'  F.  Il06*  lO 


al  Columbu  in  AuBu«  two.    For  the  whole  itale  the  mean  ar 
■impetature  i>  aboui  63*  F.,  the  m(an_.umn.er  temperalore  n 

}ln^4  ^h"  ™'idSi"oJ^'!i'J5  fi\y  the  warmen'  *Th" 


■nd  for  tb 
the  >uie, 


Stilt.— la  general  ibe  ■> 


M  dlilBR(ndon  et  iHe  imda- 


lyinC  ncka.    Tbew  cooauL  mouly  of  franitc  aod  inciia,  but  ilk 
the  north<fntral  aection  there  ia  trap4wk.  and  in  the  fouih^ait 


llj.ooS  in  1890  and  IM.il 

...  .^¥L , 

■etaie  value  per  (arm,  ii"4')  '" 


n  the  Bih  cl  the  C«< 


in  South  CaroliBa 


;^'?s^ 


'i-x^^ 


1  IJJSIJ 


_  ^.. ,00,     Famii  worked  b)  ownm 

d  46,64s  in  iMo  and  60,171  'n  ■9<>'>:  '■y  <^**h  'enanti. 
11.974  in  i89o  and  S7^>46  in  looo:  by  ihaie  lenanla,  I6J4S  in 
iMo  and  37,8j8  in  1000.  Of  the  ISS.JiS  '"™«  ^  "■  ■•'•  '• 
1000.  fls.jal  were  worked  by  negroea  oC  whom  32-2%  were  ownrta 

Tht  lUti  long  oul.ranked  all  other  Rain  in  the  arosHai  ol  nrt, 
but  thii  Induitry  hai  declined,  and  South  Carolina  u  now  Hmaned 
by  both  Louiiiana  and  Teaai.  Cotton  ia  tbe  Haie'i  moat  vduaUe 
crop.  The  cotton  produei  ol  the  aiate  in  1B89  wai  747. >90  l»>ev 
in  iBqq  it  wai  iSjJIl  bain,  and  in  1904.  t,ogs.ooo  bale*.  The 
principal  cemli.with  the  amouniiand  vafuei  of  the  crop*  in  iSm 
and  1909  are:  Indian  com,  17419,610  buth.  (l9.H9.Bo*)  IB  199* 

and  37.oii.«»  bu.h.     ((33.337.000l  in    loo"     -—     

buth.      (MB.ljB)   >n    1S99  and  3.810,000  U 
1900,    Oa«.  1,6*1,670  buih.     (»i,«6^7j)  in 

buiS,     1(3,190.000)   in    1909.  

in  1B99,  on  J3.7J6  farmt,  near 


(IS^J.000)   in 

l6o'.lJS'lb    (»IJ».J>*> 
t  loial  numbaT^.issl 


(1.  (S43J,oo 


Other 


1909,    The  rye  crop  wat  19,37*  W 
000  buth.  ((ss.ooo^  "   >909-     Oih< 

.  _._    :o  19,693,970  A  (5IJ97J93)  "  >»9'. 

lb  ((3,336,000)  10   1909;  hay  and   lotaje,  J13J40 

'  in  1S99,  and  o(  hay  aloniBi.oooiofli  (11^^.000) 

3.3*9.937  buJl.  |Ji,J3».»S)  in  1»99  and  ;«SJ» 

value  of  the  ininera]  product  of  the  Kate  *aa 

i».  (JJ05J03  in   1907  and   »»,<^i,ooi    in  191* 

ine  iDiai  oaiuc  d(  the  prodiKti  of  manufactutini  induKnea  bated 

oa  minini  waa JiS^s,68l  in  i^,  or  17;>%  a  the  total  >ah>e 

tincle  mineral  ii  phoiiphate  rock,  which  ii  found  in  a  bdl  ;o  n. 
kni  by  y>  m.  wide,  enendln*  from  tbe  moulli  of  the  Broad  riwt 
near  Km  Royal  In  ihe  Muih^ail  to  the  headwaienaT  Ibe  Wanda 

'     -'     ■^        -■- The  chief  dcpoBli  an  found  in  Berlcefcv. 

Colleton  and  Beaufort  countia,  11  ine 

eilabliihed  in  1U7,  and  Ihe  minini  of  it 
in  the  Ashley  River  lefioa.    The  amounl 

■-..'!;'.¥.s».=i.-.,'Si,a»'fi?.,rj 

tollawi:  Cnniie,  (197 374; 
ante,  (1J.W4.  The  prtidiiei  anrf  value 
.7M  nla.  »1M.I*I)  in  1907  ud  171. C 
all.  \tiivi,i  III  iy«.  Hino*!*  which  were  nol  nnoed  io«- 
incially  in  190a  include  aibcitis,  which  occun  in  Sfartaabun 
nd  Pickeni  eounlin:  f ullen'-eanh ;  graphite  in  Spartanburi  and 


toni  ((1,304. 

blnM(Mo.ooori 

Jif.niii|,-Tfae 

»i.B34.'M  in  19 


Dorcheiler.  Chatletton 


^.J^'V^^ 


:lay..»m 


-w..  .»..*v.^  which_ — ._-,  ,-  -r- . 

-_-.  _jn  ofM  in  the  north  and  nortn-we«  ixwlioni 


tfoawai  13*9.  in 

in  iiKh  ettablithm 
1II3J>IJ>4;  the  > 
190J.  (79.376 j6j; 


coal,  malachiie.  pbn^ihaK 
»iei  in  Smithy  Carolina  ia 


jgeo.  jOfias,  ud  fa.  1905.  SMV-"  &apt  ia  f^sbcr.  Ilu 
Diiniba  of  ninl  MabliAmoiu  In  1900  n*  1174;  in  190J. 


SOUTH  CAROLINA 


from  f«s,os7^i  ia  lapo  to  f97«P.I>S  in, 
urban  biciBUFd  fieu  $11^.103  to  (IJ^S 
piDclucii  ol  Uh  riDal  cuibliiliaieiiu  men 
u  t64,M7J4<l  "hilc  Hut  oI  Dm  u  " 
in  runi  aubuunwRlt  incrqjed  iror 


i  aftuMBbtUiiliiciilI  incmnl  Imm 
..ilf  of  tbc  inuiD[acturiiiE  nubluhnfe 
maaufutune  of  cotton  gooat,  of  lumbr 

and  E^aeni  ih^  conttructkm 
andihowed 


Ttw  OAaiifutun  el  coltop  CDodi  wu  mucb  tbc  moit  Imponii 
Induajv  in  icjoDiod  1905.  and  showed  1  nemarkiible  Eimrtb.  T] 
apiul  iaveud  la  Ihu  tndiutiy  wu  (jqj;8,946  in  1900  ah. 
(■'■137-V9  '■>  '9<>3-  til*  value  a(  the  produrti  wai  ^jij.^is 
in  190a  tad  $^MJ^  in  190s;  the  •verage  nLinbir  ol  wagt- 
eaniefa  *ai  ^o^aoi  in  1900  ud  37->7r  in  1405;  and  the  amount 
of  watei,  l5/)G644i>!ii  igooand  (7,;oi,6B9  in  190}.  Tlie  number 
of  cKabU^uiiaita  is  1900  waa  8a,  and  in  190;,  117;  tlie  numbn  al 
pcodudag  apiodlei  in  1900  wai  1^1,349,  and  in  1905,  3,e6«.09i^ 
and  the  auoiber  of  looma  in  19DO,  i^Mi.  and  in  190;.  ji.Toi- 
The  uie  of  *"—'''  cottoo  incnated  [looi  483,034  haka  ui  1900 
to  SSS4<Sr  bale*  la  1903,  and  the  anHHint  jwd  lor  ibii  union 
increaied  Irhb  tlU09.5M>  to  feo,4Si.t»-  'n  the  lame  period 
the  amount  at  tanSga  cotton  naad  ipcnssed  imoi  J10  bales  in  1900 
■o  163]  balei  In  Igoj.  and  tba  unoant  paid  (or'il  (ran  |».d3G  in 
I9«  to  filSxoo  In  190;.  The  ptinapal  pfoduct  ol  Ike  milli 
»aa  pbin  dotju  for  ptintuii  or  convcrtinc.  of  a  quality  finer  than 
No.  iS  warp,  d  which  then  wen  ptoduotd  3»Jjo,9Si  iq.  ydh. 
valued  at  f  14A07.496  in  1903,  aa  compuid  will  97J«.Si*  ")-  yd«.. 
valued  at  fj.l7l,l9<  in  1900.  Other  pnducta  and  ibeir  valuei  m 
fooo  and  190s  were  aa  followc  brown  or  bleadied  iheeiinti  and 
ahiitJnp,aSj,iosj«3  tq-ydt-  (»ii.JM.o73)>  19"  ""I  J4».777.474 
eg.  ydi.  »ia*3J,8l4)  in  1905;  jram.  (or  lale.  34.853,616  lb 
liiAdlAW  m  1900  and  3IA4SJ97  *  tf«Ji7-79a)  m  >9''S! 
drUk.  Il5,467,M4  10.  ydi.  (»SJ7S,'"7)  '"  '9"  '"o  «*JS".799 
iq.ydt(»s,j44,I46)ini90j;  twilli  and  atcena.  iijto?"  tQ.yda. 
iMiM  in  1000  and  tSjaoM  «.  ycta.  (|j.i7S,6si)  in  1905. 

The  value  ol  the  producta  of  otntr  induitim  ui  Iww  and  190* 
wne  at  (oUowa:  Lumber  and  (imbs,  t*.9VSta  in  1900  and 
I6.T91431  ia  19051  cotlon-teoi  oil  and  cAe,  l^.iojjas  in  1900 
and  i546i.8i8  in  iy«^  fertiliierm,  (4Mi,S<>6  in  1900 and  fa.6j7-S76 

;- 1. — ^. J  _i ir 1 — ._  — ''"^inaiaih.doonand 

)l1ioaiery  and  knit 


,ai6j]8  in 


\Af\ffjl.dx  in 
xpnin   by   >le 

''2Ste™ur, 


d  South  CaroUna  It 


f  product   increaied 


gmda.  |J9'J37. 

f«9i  j6i  in  1000  and  (1,080 

^low  (or  '"  ioutriern  ^puw,  ana 
ct  cryprcH.   The  itand  of  ydlaw  pii 

SjlBn*lt"The"'vXe  o(  *he  'lu 

li.ioBJSo  in  18SO  to  (JJ07.184  in  

I'iifc™/.— The  toul  yifid  o(  the  siaie'i  (iiheiiei  in  190J  wji 
8.174463  A,  valued  10  tho  fiihemrcn  at  %ifi\(ai,  which  it  an  in- 
cTTue  over  that  of  1897  ol  a»^o\7  lb  and  o(  (51.167  in  vaiue. 
The  numtier  of  peraont  employed  in  1901  «a»  3713.  an  iocraie 
over  1*97  of  1574;  ilw  amouni  of  caplil  invealed  in  I90J  wia 
(^30.713,  an  incroue  over  1897  of  (146.369.    The  ovtler  fitlier^ 

faE^i«.'  the''calch  in  ihal  year  beint  6S9.700  buth.,  valued  at 
(11B.460.  an  incrtMc  over  1897  of  474..800  hurt,  and  (73. '00. 
The  amounl  and  value  ot  otlicr  catchet  in  190J  w«n  at  follows: 
whiting.  606,300  lb  ((u>,Il81;  Ha  baia.  709.MS  >h  1(17,^]; 
•had.  434.133  lb  !(».7Sj):  clam,  18.1  Jl  bush  ((iJMo);  jtrimp. 
306,500^  ((l>AS2);Hirapin,J7,SJI  lb  ((S.SBo);  mullet,  138,0006 
(I378j>:  jewfith;  79,Soo  lb  (13738);  cSanoel  baifc  toj.ooo  D> 
II3SS0):  tqucteague.  85,700  lb  ((30S9):  >liark,  90,000  IbidBoo). 
Oihei'  fiih  uken  include  the  tbecpsbiad,  drum,  gmujier,  ttiiped 


.    The  railway  1 


lyslenu  of  Souih  Cai 
Une  and  Ihe  Atlantic  ( 
le  wji  33J5'4S  m.  or 


Lished   by 

""wTifht  ■ 

of  G^ "river 


>fn  Ihli  data  an  inclndi 
rharleaton.  Columbia.  Gn 
lad  papaktioDt  of  iooa  or  1 


tivUio  and  Sparta  nbuig. 


[?w1ui±ia"l 


8  and  1900  the  United  Statea  lovenDient  upended 
pan  Hven  rivn  and  three  hiiboun.  The  Savannah 
igable  fiam  Savannah  to  AuEUIta,  Georgia  (7D3  m.), 
inlow  water  depth  113  ft.,  and  from  Auguita  to  Petert- 
on  la.  (or  AalboaEa.     Other  navigable  ttreaina  are  the 

W  to  Buckaville  (30  m.);  the  Great  Pedes  id  Sniih'i 

M  .,):  the  Cooper,  to  Strawbeny  Feny  (30  m.);   the 

Ai  mbt  (13  HI.) ;  the  Ediata,  to  Cuignard  Landing  (260  m.] ; 

tb  diito,  to  the  North  Ediato  (11  m.);  ibe  Beaufort,  id 

lb  ltiver[iini.);iad  the  Sant,x,  10  Ihe  confluence  ol  the 

Cc  d  Wateree  nvna.  which  are  navigable  for  flatboata. 

T1  niliy  arr  CbaileAon,  Bcaulort  and  Gougetown. 

Pv/iiZaftn.— The  population  tn  iSEo  was  995,577;  in  1890, 
i,iSi,i49;  in  1900,  i,34o.3'^l  "d  in  igi6,  1,515^00."  In 
only  one  otfaa  aute,  Misaiasippi,  in  rgoo  the  begioes  exceeded 
the  «hilt>;  [d  South  Cttolina  38-4%  of  the  total,  01  781,321, 
were  Btgroa  ot  of  negro  descail,  and  416%  were  whiles;  but 
then  *u  a  >ll«bt  faUing^S  in  the  petientage  of  negroes,  Ihii 
having  been  39-9%  in  1890.  Of  Ihe  total  population,  99-6% 
were  native-bom.  There  were,  in  1900,  552,43*  native  whilta; 
5,5iS  penoD)  of  foreign  birth,  121  Indiana  ud  61  ChiocM. 
Of  the  icbabltaDU  bora  in  the  United  5utt>,  >9,S9t  were 
natives  oi  North  Carolina,  and  11,544  were  naliva  of  Ceatgia, 
and  ot  the  foreign-bom  1075  were  Gcrmaiu,  and  1131  wen 
natives  of  Ireland.  Of  the  total  population,  17,628  were  of 
foreign  parentage — ij.  either  one  or  both  parents  were  foreign- 
bom— and  2503  wen  of  German  and  1607  of  Irish  parentage 
on  both  the  father's  and  the  mother's  aide.  In  1906  there  wen 
in  the  state  655,955  membera  of  diSerenl  religious  deooinina- 
tiona,  of  whom  the  Baptist  bodies  were  the  strongest  with 
341,456  conununicanU;  the  Mclhodiii  bodies  bad  249,1*9 
tnembets;  35,533  *ere  Presbyterians;  t2,8si  weie  Luthetani; 
10J17  were  Konun  Catholic*;  and  8557  were  Piolestaot 
EpisropaUan*.  From  iBvo  to  1900  the  urban  population 
(.ij.  In  placet  with  4000  Inhabitinu)  increased  from  £4,439  10 
131,111;  the  temi-urban  population  {ij.  population  of  in- 
corporated places),  or  the  approiimale  equivalent,  having  less 
than  4000  inhabilanti)  increiMd  from  95,551  to  104,352; 
while  the  niral  papulation  (i.(.populalioa  butiideof  incorporated 
placea)  increased  from  973,139  to  1/978,85].  The  prindpal 
□lies  are  Charleston,  Columbia  (the  capital),  Spartanburg, 
Greenville,  Sumter,  Anderson  and  Rock  Hill. 

.4d»iiiiu(ro<i«iI.— South  Carolina  wai  governed  from  1670 
to  r  719  under  the  Carolina  provincial  charter  of  1665,  from  1719 

and  after  177*  undet  the  constituliona  of  i;7«,  1778,  1790, 
1863,  1868  and  1895.  An  amendment  to  the  constitution 
may  be  proposed  by  dlhei  haute  ot  the  legiilaiute;  If  it  Ii 
approved  by  iwo-ih^di  ol  Ihe  members  elected  10  each  il  must 
then  be  submitted  to  the  people  to  be  voted  on  at  ibe  next 
general  election  for  members  of  Ibe  tuie  house  ol  represenla- 


sequently  a 
assembly  it 


Es  part  of  the  n 


subsequently  ratified  by  a 


ERcct 


■ry,  the  other  permanent.  Up  10  ihc  lit  of  January  1898  all 
cnona  otherwise  qualilied  could  nijiitcr.  proiided  they  could 
nd  any  leclion  of  ihe  constiiuiion  or  undcniand  and  eipbin 
[  whtn  read  (0  them  by  the  legiitTallon  officer,  and  all  perwns 
D  regiiierrd  vok  qunlificd  vaten  for  life.    The  obvious  inlenlion 


fnder  the  permanent  plan,  however 

?!^SiB^Ibm"™  ,0 
r  mutt  thaw  thai  they  have  paid 


lould  ap^y  far  rejiumi 


?90.»49*73;  1800,345.591;  iBio.  415,115;    1820,301,741;    1B30, 
91,18];    1840,   5941I98;    1830, '66B,3o7i_l8fio,    701,708;    1870, 
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are :  residence  in  the  ttate  for  two  years  (eaoept  that  ministers  in 
charge  of  organized  churches  and  teachers  d  public  schools  need 
have  a  residence  in  the  state  of  six  months  only),  in  the  county 
for  one  year,  and  in  the  polling  precinct  for  four  months,  and  the 
payment  six  months  before  election-time  of  a  poll-tax.  Idiots, 
insane  persons,  paupers,  convicts  and  persons  convicted  of  certain 
crimes  (enumerated  in  the  constitution)  and  not  pardoned  by  the 
governor  are  disqualified  from  registering  or  voting. 

*  Under  the  constitution  of  1895  the  governor  holds  office 
for  two  years  and  is  eligible  for  re-election.  The  governor  and 
the  lieutenant-governor  must  be  thirty  years  old  and  must 
have  been  citizens  of  the  United  States  and  citizens  and 
residents  of  the  state  for  five  years.  The  governor  has  a  veto 
power,  extending  to  the  separate  items  in  appropriation  bills, 
which  may  be  overcome  by  a  two-thirds  majority  in  each  house 
of  the  General  Assembly;  three  days  (excluding  Sunday)  are 
allowed  to  the  governor  for  vetoing  bills  or  joint  resolutions 
passed  by  the  General  Assembly,  or  only  two  days  if  the  General 
Assembly  adjpum  before  three  days  have  elapsed.  The 
lieutenant-governor  is  the  presiding  officer  of  the  senate,  and 
succeeds  the  governor  if  the  governor  is  removed  from  office 
by  impeachment,  death,  resignation  or  otherwise.  Other 
administrative  officers  of  the  state,  each  elected  for  two  years, 
are  a  secretary  of  state,  a  comptroller-general,  an  attorney- 
general,  a  treasurer,  an  adjutant  and  inspector-general,  and  a 
superintendent   of  education. 

The  state  legislature  is  officially  styled  the  General  Assembly, 
and  is  composed  of  a  Senate  and  a  House  of  Representatives. 
The  House  of  Representatives  is  composed  of  134  members 
elected  every  two  years  and  apportioned  among  the  counties 
according  to  population;  the  Senate  of  one  member  fxom  each 
county,  elected  for  a  term  of  four  years,  the  term  of  one-half  cl 
the  senators  ending  every  two  years.  Annual  sessions  of  the 
General  Assembly  are  held,  beginning  on  the  second  Tuesday 
in  January.  In  1904  the  legislature  submitted  an  amendment 
providing  for  biennial  sessions  and  it  was  ratified  by  a  popular 
vote,  but  inasmuch  as  the  constitution  requires  a  subsequent 
ratification  by  the  legislature,  the  question  came  up  again  in 
the  session  of  1Q05.  Attention  was  then  called  to  the  fact  that 
the  new  amendment  would  make  other  changes  in  the  constitu- 
tion necessary,  and  the  matter  was  referred  to  a  legal  com- 
mission. 

The  judicial  power  is  vested  in  a  Supreme  Court  and  two 
circuit  courts,  a  court  of  common  pleas  having  dvil  jurisdiction, 
and  a  court  of  general  sessions  having  criminal  jurisdiction. 
The  supreme  a>urt  consists  of  a  chief  justice  and  three  associates, 
elected  by  a  joint  viva  voce  vote  of  the  General  Assembly  for  a 
term  of  eight  years.  In  each  of  the  eight  draiits  is  a  circuit 
judge  elected  in  a  similar  manner  for  four  years.  The  magis- 
trates or  justices  of  the  peace  arc  appointed  by  the  governor — 
a  wise  provision,  because  under  the  constitution  of  1868  negroes 
were  frequently  elected  who  could  neither  read  nor  write. 

Local  Government. — ^The  unit  of  local  government  in  South  Caro- 
lina b  the  county,  which,  the  state  constitution  provides,  "  shall 
be  a  body  politic  and  corporate."  The  constitution  also  provides 
for  the  establishment  of  a  new  county,  "  whenever  one-thind  of 
the  qualified  electors  within  the  area  of  each  section  of  an  old 
county  proposed  to  be  cut  off  to  form  a  new  county  shall  petition 
the  governor  for  the  creation  of  a  new  county,"  whereupon  the 
governor  "  shall  order  an  election  within  a  reasonable  time  there- 
after," and  if  two-thirds  of  the  voters  vote  "yes,"  the  .General 
Assembly  at  the  next  session  shall  establish  the  new  county, 
provided  that  no  section  of  a  county  shall  be  cut  off  without  the 
consent  of  two-thirds  of  those  voting  in  such  section;  that  no  new 
county  "  shall  contain  less  than  one  one  hundred  and  twenty-fourth 

Krt  of  the  whole  number  of  inhabitants  of  the  state,  nor  shall  it 
ve  less  assessed  taxable  property  than  one  and  one-half  millions 
of  dollars,  nor  shall  it  contain  an  area  of  less  than  four  hundred 
square  miles  ";  and  that  "  no  old  county  shall  be  reduced  to  less 
area  than  five  hundred  square  miles,  to  less  assessed  taxable  property 
than  two  million  dollars,  nor  to  a  smaller  population  than  fifteen 
thousand  inhabitants."  The  General  Assembly  may  alter  county 
lines  at  any  time,  provided  the  proposed  change  is  sanctioned  by 
two-thirds  of  the  voters  in  the  section  proposed  to  be  cut  off.  The 
General  Assembly  may  also  provide  for  the  consolidation  of  two 
or  more  counties  if  a  majonty  of  the  voters  concerned  approve, 
*'  but  such  election  shall  not  be  held  oftener  than  once  in  four  years 
jn  the  same  counties." .  Counties  are  divided  into  townships  and 


under  the  constitution  each  "  shall  omstitute  a  body  politic  and 
corporate,"  but  in  1910  there  were  no  separate  township  govern- 
ments, the  existing  division  of  counties  into  townships  being  for  the 
purpose  of  con\'enience  in  adjusting  taxes.  Municipal  government 
machinery  is  prescribed  by  a  general  state  law  which  provides  for 
the  acquirement  by  municiDalities  of  waterworks  and  lighting- 

1>lants,  the  levying  and  collection  of  taxes  and  the  issutng  of 
icences,  and  regulates  bonded  debts.  Cities  and  towns  are  per* 
mitted  to  exempt,  by  ordinance,  certain  classes  of  manufactories 
from  all  taxes  except  for  school  purposes,  provided  sum^  ordinances 
are  ratified  by  a  majority  of  the  electors. 

*  Misceilaneous  Laws. — ^The  elaborate  precautions  taken  to  prevent 
lynching  are  a  peculiarity  of  the  constitution  of  1895.  Any  officer — 
state,  county  or  municipal — who,  through  negligence  or  connivance, 
permits  a  prisoner  to  be  seized  and  lynched,  forfeits  his  office  and 
becomes  ineligible  to  hokl  any  office  of  trust  or  profit  in  the  state 
unless  pardoned  by  the  governor.  The  county  in  which  the  crime 
occurs  IS,  without  regard  to  the  conduct  of  the  offioersj  liable  in 
damages  of  not  less  than  $2000  to  the  legal  representative  of  the 
person  lynched;  the  county  is  authorized,  however,  to  recover 
this  amount  from  the  persons  engaged  in  the  lynching.  A  fourth 
unusual  feature  is  that  South  Carolina  has  applied  the  principle 
of  direct  ptimaiy  nominations  to  all  elective  officials  from  governor 
down,  united  btates  senators  are  in  practice  elected  by  the  people, 
for  the  legislature  merelv  registers  the  result  of  the  primary.  Since 
an  absolute  majority  of  the  votes  cast  is  required,  it  is  often  necessary 
to  hold  a  second  primary  in  which  only  the  two  leading  candidates 
are  considered  (see  act  of  the  32nd  ci  December  1888,  and  ex 
parte  Sanders,  ^  S.C.  478).  South  Carolina  is  the  only  sute  in 
which  divoroe  is  not  allowed  in  any  circumstances;  this  is  a  ooo- 
stitutional  provision.  Divorces  were  not  permitted  before  1868 
and  the  provisions  of  the  constitution  of  that  year  and  of  an  act  of 
1872,  permitting  divorce  (for  adultery  or  for  wilful  desertions  for 
two  years)  were  repealed  in  1878.  A  married  woman  may  hold, 
acquire  and  dispose  of  property  as  if  she  were  single,  and  the 
descent  of  the  estate  of  a  husband  dying  intestate  is  the  same  as 
that  of  a  wife  dying  intestate,  the  survivor  being  entitled  to  one- 
third  of  the  estate  iithere  are  one  or  more  children,  and  to  one-half 
of  the  estate  if  there  are  no  children  or  other  lineal  dmcendants. 
Tenancy  by  courtesy  was  abolished  in  1883.  but  the  right  of  dower 
stUI  obtains;  the  widow's  acceptance  of  a  distributive  share  in  htf 
husband's  estate,  however,  oars  her  dower.  A  homestead  in 
lands  to  the  value  of  f  1000.  the  producu  of  the  same,  and  personal 
propertv  to  the  value  of  $^  which  belong  to  the  head  of  a  family 
or  to  the  husband  and  wife  jointly  are  exempt  from  attachment, 
levy  or  sale  except  for  taxes,  purchase  money  or  debts  contracted 
in  making  improvements  or  repairs.  The  exemption  of  the  home- 
stead continues  for  the  benefit  of  the  widow  or  for  the  children 
alone,  whether  minors  or  not,  provided  it  is  occuped  by  some  of 
them,  and  it  may  be  partitioned  among  the  children  regardless  of 
debts.  The  number  of  hours'  labour  for  operatives  anoemployfis 
in  cotton  and  woollen  mills  is  limited  to  sixty  a  week  and  must  not 
exceed  eleven  in  any  one  day,  except  for  making  up  lost  time  to 
the  extent  of  sixty  hours  in  any  one  year.  A  prohibition  bill  intro- 
duced in  the  legislature  of  1892  was,  through  the  influence  of  the 
Tillman  Reform  faction,  replaced  bv  a  substitute  measure,  which 
established   a   dispensary   system,    cased   upon   the   Gothenburg 

{>lan.  This  system  «rent  into  effect  in  July  1893  and  was  in  force 
or  thirteen  years.  Under  it  the  state  bought  liquors,  graded  them 
in  accordance  with  a  chemical  analysis,  and  sold  them  to  am- 
sumers  in  packages  of  not  less  than  one  half -pint;  the  dispensaries 
were  open  from  sunrise  to  sunset,  no  sales  were  made  to  imnors 
or  drunkards,  and  no  liquor  was  drunk  on  the  premises ;  there  was 
a  state  dispensary  commissioner  and  a  state  board  of  control; 
and  the  profits  were  divided  between  the  state,  the  counties  and 
the  municipalities,  the  share  of  the  state  being  devoted  to  educa- 
tional purposes.  The  state  dispensary  was  opposed  by  the  oM 
conservative  faction,  by  the  saloon  keepers,  and  by  the  radical 
prohibitionists.  The  Supreme  Court  of  the  state  by  a  vote  of  two 
to  one  decided  in  April  1894  that  the  law  was  unconstitutional, 
but  in  October  a  change  in  the  personnel  of  the  court  brought 
about  a  reversal.  The  Supreme  Court  of  the  United  States  held 
on  the  18th  of  January  1897  that  the  provisions  of  the  statute 
forbidding  the  importation  of  liquor  by  anyone  except  certain 
state  officials  were  in  violation  of  the  interstate  commerce  clause 
of  the  constitution  {ScoU  v.  Donald^  165  U.S.  58).  Under  the  Brice 
bill,  passed  in  1904  and  amended  in  1905,  which  gave  the  people 
of  each  county  the  <^oice  between  dinxnsary  and  prohioition. 
with  the  proviso  that  if  thev  adopt  the  latter  they  must  pay  the 
extra  taxes  necessary  to  enforce  it,  several  counties  adopted  pro- 
hibition; and  in  1907  the  state  dispensary  system  was  atxdisoed. 
all  impure  liquors  were  declared  contraband,  each  county  was 
rcquirra  to  vote  to  prohibit  the  sale  of  liquors  or  to  establish  a 
dispensary,  the  sale  of  intoxicating  liquors  was  forbidden  outside 
of  cities  and  towns,  and  sales  may  be  made  only  through  county 
dispensaries,  which  may  not  sell  at  night  or  on  Sunday,  or  to  in- 
ebriates or  minors.  The  constitution  of  189^  forbade  a  restoratioB 
of  the  saloon  system  in  its  original  form.  An  act  of  1909  nade  it 
a  misderoeanour^to.solkut  orders  for  liquor  in  the  state. 
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■nn  of  the  poor,  eicept  in  Charleston  arid  CoLumhia  whoie  poor 
am  piovidea  for  by  the  municipai  lulhoritief.  The  counly  com- 
muHoner*  ol  each  county  have  cbaree  of  the  jMor-houK  of  tbr 
CDunly.  Appdnl  ili  npvrintendent,  pnykician  and  other  ofliciali, 
and  repOTE  annually  to  theiudge  of  the  Court  of  Generai  Senioni, 
vrha  ■ubmita  Ihia  report  to  the  grand  jury.  Each  pODr-bouie 
EDUft  have  RiAicient  tillable  land  10  five  employment  to  all  paupera 
who  an  able  to  work.  There  la  an  Initituiian  for  the  deal,  dumb 
and  blind  (1B49,  lirtH  18(7  a  state  inititu(ion)  at  Cedar  Sprinsi, 
and  a  ilate  hospital  for  the  inaane,  founded  in  i§;]  at  Columbia 
by  Samuel  Farron  (1760-181^)  and  opened  in  iSaS.  The  sute 
pcfliteatiaiy  ia  al»  ac  Columbia. 

fjMiw.— The  revenuet  of  the  aute  art  derfved  Di«in1y  (ram 
the  sencral  property  laa.  fees,  licencea,  ditpctisary  prafila  and 
phoaphate  royaliW  At  the-be^rinnlng  Of  the  £ivU  War  Ihe  public 
debt  was  t^HSl4.863'9]  and  tne  rrRiit  of  Ihe  Italc  was  sound. 
The  oblifalMns  contracted  in  auppori  of  Ihe  war.  amounlins  to 

ment.  T^re  n«re  so  many  irre^lariEies  and  so  much  corruption 
connoted  hiih  the  bor>d  issues  of  reconstruction  days  that  it  is 

deftln  i8j2  vaiy  from  Ii8,ooo,ooo  to  ljj.000,000.  The  first 
step  towmnJs  repudiation  was  taken  by  the  "  taipet-bag  "  le^aiure 
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Bisterf. — The  history  of  South  CBii)Un&  may  be  divided  into 
four  main  periods:  the  period  of  tiiscovery  and  exploration 
(ijio-iMj);  the  period  of  praptietaiy  rule  (1563-1719);  the 
period  ol  royal  rule  (171(1-1776);  and  the  period  of  lUlrilood 
(from  1776}.  The  first  Europeana  to  visit  the  i^ll  were  a 
parly  ol  Spaniard]  froiD  Cubn  in  1510.  Is  1561  some  French 
rroleslnnla  under  Jean  Ribaul  made  an  uaiucceuful  attempt 
to  establish  a  colony  near  the  moulh  of  Ibe  Broad  river  (see 
POKI  Roy«L).  In  t£2q,  Charles  L  gnnled  to  his  attorney- 
general,  Sit  Robert  Heath,  oil  the  territory  lying  between  the 
31BI  and  the  361b  parallels  nnd  eiiending  through  From  sea  to 
sea,  but  no  jeltlement  wns  made,  and  in  i66j  the  same  terriloty 
was  giantcd  to  the  earl  of  Clirendon  (1609-1674),  and  sii  other 
favourites  of  Charles  II.  A  second  charier  in  i66s  extended 
the  liinili  to  19'  and  3*°  30'.  The  proprietors  were  to  legiskle 
for  the  colony  "by  and  with  the  advice,  assent  and  approbft- 
tion  of  the  freemen."  They  were  empowered,  tbou)^  uol 
required,  to  grant  religious  freedom  to  Dissenters.  Land  ■» 
held  in  free  and  common  socage,  and  the  statute  quia  anpUra. 
was  suspended,  thus  allowing  subinfeudation.  Concessions  or 
immigration  circulars  were  i^ued  in  1663  and  1665  oEoing 
moat  liberal  terms  to  prcupective  colonists-  This  policy  was 
Boon  abandoned.  In  the  Fundamental  Constitution,  adopted 
by  the  proprielaiy  board  in  1669  John  Locke  and  Lord  Ashley 
(1611-16S3)  prepared  for  the  colony  an  elaborate  feudal  system 
of  govemmenL  which  would  have  been  obsolete  even  In  Europe 
(see  Ndbth  Cakouna).  Subsequent  iuues  in  1670,  i6gi 
(Jan.  is),  16S1  (Aug.  17),  and  1693  modiaed  the  original  plan 
lo  aome  eitent.  The  constilulioni  posses*  more  thui  a 
mere  antiquarian  interest.  They  helped  to  arouse  that  feeling 
of  discontent  among  the  colonisti  whicb  culminated  In  Ibe 
overthrow  of  proprietary  rule,  and  they  encouraged  the  large 
plantation  syslem  whidi  constituted  the  foundation  of  the 
slave- holding  aristocncy. 

The  fiisl  permanent  English  settlement  was  made  In  April 
1670  at  Albemarle  Point,  on  the  west  bank  of  the  Ashley  river, 
but  as  the  situation  proved  unfavourable  the  government  and 
most  of  the  people  moved  over  in  iSSo  to  the  neck  between 
the  Ashley  and  the  Cooper  rivets,  the  site  of  the  present  city 
of  Charleston.  The  area  of  setUcment  was  gradually  extended 
along  the  coast  in  bolb  directions,  but  did  not  penetrate  far 

coast  counties:  Berkeley,  extending  from  the  Stono  rivet  to 
the  Sewee  and  including  ChailcstOD;  Craven  to  the  north  ol  the 
Sewee;  and  Colleton  to  the  south  of  the  Stono.  In  addition  to 
those  seltlen  who  came  direct  flora  England  there  were  many 
Englishmen  from  Barbadoes  and  French  Frotesianis.  both  of 
whicb  classes  exercised  mnsidetable  influence  upon  the  hbtoiy 

that  South  Cait>lina  was  for  many  years  more  closely  associated 

hisloiy  during  the  colonial  era  is  the  story  of  a  struggle  between 
popular  and  prerogative  interests,  first  between  the  people  and 
the  lords  proprietors,  later  between  the  people  and  the  Crown. 
From  1670  to  1700  Ihe  principal  questions  at  issue  were  the 
refusal  of  the  settlers  tt 
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ion  of  quit-rentl.  (^incessions  were  finally  made  which  brought 
jovemmenl  more  directly  under  popular  control.  In  169a 
legislature  was  divided  into  two  houses,  and  in  1693  the 
Twna  house,  elected  by  the  people,  secured  the  privilege  of 
iting  le^^tioti.    Tbe  truce  WM  foUowcd  by  a  contiovaqr 
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between  Churchmen  and  Dissenten.  A  test  act  requiring 
members  of  the  assembly  to  conform  to  the  Church  of  England 
and  to  take  the  sacrament  of  the  Eucharist  according  to  the 
rites  and  usages  of  that  Church  (1704)  was  defeated  only  through 
the  intervention  of  the  Whig  House  of  Lords  in  England.  By 
an  act  of  the  30th  of  November  1706,  which  remained  in  force 
until  the  War  of  .American  Independence,  the  Church  of  England 
was  made  the  established  religion.  After  a  few  years  of  peace 
and  prosperity  there  came  another  attack  upon  the  proprietors 
which  culminated  in  the  revolution  of  17x9  and  the  downfall  of 
proprietary  rule.  Acting  on  the  advice  of  Chief  Justice  Nicholas 
Trott  (1663-1740)  the  proprietors  adopted  a  reactionary  policy, 
vetoed  several  popular  laws,  and  refused  to  afford  protection 
from  the  attacks  of  the  Indians.  The  people  rebelled,  overthrew 
the  existing  government  and  elected  their  leader  James  Moore 
(1667-1723)  as  governor.  The  result  of  the  revolution  was 
accepted  in  England,  and  the  colony  at  once  came  under  royal 
control,  although  the  rights  of  the  proprietors  were  not, 
extinguished  by  purchase  until  1729.  llieoretically.  South 
Carolina  and  North  Carolina  constituted  a  single  province, 
but,  as  the  settlements  were  far  apart,  there  were  always  separate 
local  governments.  Until  1691  each  had  its  own  governors, 
from  169X  to  17x2  there  was  usually  a  governor  at  Charleston 
and  a  deputy  for  the  northern  settlements,  and  after  X712  there 
were  again  separate  governors.  The  first  attempt  to  define  the 
boundary  was  made  in  1732,  but  the  work  was  not  completed 
until    x8x5. 

The  change  from  proprietary  to  royal  government  scarcely 
affected  at  all  the  constitutional  development  of  the  province. 
The  popular  branch  of  the  assembly  continued  to  encroach 
upon  the  powers  of  the  governor  and  council.  By  X760  tbc' 
council  had  almost  ceased  to  exercise  any  real  control  over 
legislation.  They  rarely  initiated  or  amended  a  bill  of  any 
kind,  never  a  revenue  measure.  Public  officials  chosen  nomi- 
nally by  the  General  Assembly  were  really  the  nominees  of  the 
lower  house.  In  the  conduct  of  his  executive  functions  the 
governor  found  himself  constantly  hampered  by  committees 
of  the  Assembly.  In  other  words,  whether  they  were  conscious 
of  the  fact  or  not,  the  South  Carolinians  throughout  the  colonial 
era  were  tending  towards  independence.  The  demands  of  the 
British  government  after  X760  were  not  especially  unreasonable 
or  tyrannical,  but  they  were  made  upon  a  people  Who  were  too 
long  accustomed  to  having  their  own  way.  As  the  spirit  of 
rebellion  developed  the  sentiment  in  favour  of  cokinial  union 
gained  in  strength.  Thomas  Lynch  {c.  1720-1776),  Christopher 
Gadsden  (x724'-x8o5),  and  John  Rutledge  (X739-XS00)  attended 
the  Stamp  Act  Congress  of  X765,  an  intercolonial  committee 
of  correspondence  was  appointed  in  X773,  and  delegates  wore 
sent  to  the  Continental  Congress  in  17 74  and  X775.  A  council 
<^  safety  appointed  by  a  Provincial  Congress  praaically  took 
charge  of  the  government  in  June  1775.  I'he  Assembly  was 
formally  dissolved  on  the  xsth  of  September,  Governor  WiUiam 
Campbell  (d.  X778)  fled  from  the  town,  and  royal  government 
came  to  an  end.  In  the  conflict  with  the  mother  country  the 
people  had  the  advantage  of  long  experience  in  fighting.  There 
bad  been  wars  with  the  Spanish  in  x686,  1 702-04,  1740,  with 
the  Spanish  and  French  in  J706,  with  pirates  in  17x8,  with  the 
Yemassee  Indians  in  17x5  and  the  Cherokees  in  x76o-6x,.and 
t  slave  uprising  in  X739.  The  state  suffered  severely  during 
the  War  of  Independence,  the  numbers  and  influence  of  the 
Loyalists  serving  to  embitter  the  Conflict.  In  the  summer  of 
X776  the  British,  under  Sir  Henry  Clinton  and  Sir  Peter  Parker 
attempted  to  capture  Charleston  and  summon  the  South  Caro- 
lina Loyalists  to  their  standard,  but  on  the  aSlh  of  June  the 
fleet  was  repulsed  in  an  assault  on  Fort  Moultrie.  Clinton 
returned,  however,  early  in  1780,  and,  as  he  surrotmded  the  dty 
on  all  sides  with  an  overwhelming  force.  General  Benjamin 
Lincoln,  who  was  defending  it  with  about  7000  men,  surrendered 
(May  X2)  to  avoid  certain  destruction.  The  British  thereupon 
overran  the  whole  state,  and  tmti)  near  the  close  of  the  war  a 
new  American  army,  first  under  Horatio  Gates  and  later  under 
Naihaoael  Greene,  was  en^ed  in  driving  them*  out;-    The 


principal  engagements  fought  within  the  state  were  Camdeo 
(Aug.  16,  X780),  King's  Mountain  (Oct  7, 1780),  Hobkirk's  HxU 
(April  25,  X781),  and  Eutaw  Springs  (Sept.  9,  X78x). 

The  most  significant  feature  in  the  early  history  of  the  state 
was  the  strug^e  between  the  Low  Country,  which  centred 
about  Charleston,  and  the  Up  Country,  which  was  settled  largeiy 
by  Scotch-Irish,  who  came  down  the  moimtain  valleys  from 
North  Carolina,  Virginia  and  Pennsylvania.  The  great  planters 
of  the  low  country  had  wealth,  the  small  farmers  of  the  up 
country  had  numbers.  Under  the  first  state  constitution, 
adopted  in  March  17 76,  the  low  country  element  maintained 
the  ascendancy  which  they  had  possessed  during  the  colonial 
period.  In  X786  they  were  forced  to  consent  to  the  removal 
of  the  seat  of  govcmnent  to  Columbia  (final  removal,  1790) 
and  in  x8o8  to  a  reapportionment  of  the  representation,  based 
partly  on  wealth  and  partly  on  numbers.  There  was  to  be  one 
representative  for  every  sixty-second  port  of  the  whole  nnmba 
of  white  inhabitants  of  the  state  and  one  for  every  sixty-wcbnd 
part,  of  the  taxes  raised  by  the  legislature.  More  harmonious 
relations  were  in  time  establ^ed,  partly  because  of  improvements 
in  the  methods  of  transport,  but  mainly  as  a  result  of  outside 
pressure  in  the  form  of  criticism  of  slavery  and  the  adoption  by 
the  national  government  of  an  economic  policy  which  favoured 
the  manufacturers  at  the  expense  of  the  agricultural  interests. 
In  X833  there  was  a  majority  from  each  section  in  favour  of 
Nullification  (q.v.),  and  the  legislature  called  the  famous  Nulli- 
fication Convention,  which  met  at  Charleston  the  X9th  of 
November,  and  five  days  later  passed  the  Ordinance  of  Nullifica- 
tion declaring  that  certain  acts  of  Congress  imposing  import 
duties  "  are  unauthorized  by  the  Constitution  of  the  United 
States  and  violate  the  true  meaning  and  intent  thereof,  and  are 
null  and  void  and  no  law,  nor  binding  upon  this  state,  its  officers 
or  citizens."  President  Jackson  was  ready  to  use  force  against 
the  state;  and  the  tariff,  over  which  the  whole  disagreement  had 
arisen,  was  changed  in  such  a  way  as  to  effect  a  compromise 
with  the  state.  From  about  1828  to  j86x  South  Carolina 
superseded  Virginia  as  the  leader  of  the  South.  She  stood  for 
states'  rights  and  free  trade.  John  C.  Calhoun  was  her  political 
philosopher  and  George  McDuffie  her  political  economist.  Her 
secession,  on  the  20th  of  December  x86o,  was  followed  by  the 
formation  of  the  Southern  Confederacy,  the  bombardment  of  Fort 
Sumter  (April  12,  x86x)  and  the  Civil  War  (1861-65).  Although 
few  battles  were  fought  within  her  limits,  because  of  the  distance 
from  the  frontier.  South  Carolina  made  many  sacrifices  in  the 
interest  of  her  section.  With  a  white  popidation  of  291,300 
at  the  beginning  of  the  conflict,  the  state  put  into  the  fidd 
during  the  four  years  62,838  effective  men,  with  an  enrolment, 
including  reserves,  of  71,083,  of  whom  32%  were  killed  <m  the 
field  or  died  in  prison.  General  W.  T.  Sherman's  march  across 
the  state  (February-March,  1865)  was  accomplished  by  an 
enormous  destruction  of  property  by  fire  and  pillaige. 

All  the  misfortunes  of  the  war  itseU  are  insignificaDt  when 
compared  with  the  sufferings  of  the  people  during  the  era  of 
Reconstruction  (i86s-x87x).  In  accordaJnce  with  the  liberal 
views  of  President  Andrew  Johnson,  the  white  people  assumed 
control  of  affairs  shortly  after  the  dose  of  hostilities,  and  James 
L.  Orr  (X822-X873)  was  chosen  governor.  Congress  reversed 
this  policy  (X867),  disfranchised  the  majority  of  the  whites  and 
transferred  political  power  to  negroes.  Northern  adventurers 
and  disreputable  native  wlutes.  There  followed  an  ot^y  of 
crime  and  corruption.  The  Assembly  Hall  was  furnished  wiih 
clocks  costing  $600  dollars  each,  sofas  at  $200,  and  other 
articles  in  proportioiL  A  restaurant  and  bar  were  kept  in  the 
State  House  at  which  the  members  of  the  legislature  and  their 
friends  could  procure  refreshments  free  of  cost.  The  debt  of 
the  state  was  increased  from  $5,000,000  in  x869  to  moie  than 
$x8,ooo,ooo  in  1872.  Crime  among  the  negroes  became  so 
frequent  that  the  whites  were  compelled  to  form  a  secret  organiza- 
tion for  protection  (see  Ku  Klux  Klan).  In  the  spring  of  186S 
the  state  adopted  a  new  constitution  in  conformity  with  the 
Recbostzuction  Acts  of  Congress,  and  elected  state  officers  and 
congresiinenj  and  on  the  35th  of  June  the  state  was  readmitted 
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i  voIl.  CluilciKni,  i8S7.  ISJS,  lgS9> 
i«7  una  MC9I — vm.  v.  bihuuiii  Ibc  Stuttnbury  Flpen). 

■OIFTHCOTT,  JOAHHA  (i7SO~i8i4),  Eo^iih  rdigiou)  [uutic, 
wu  bom  at  Gittishsm  m  Devonihire.  Her  (itlwi  na  a 
faimer  and  ihe  henelf  waa  For  a  conaiderable  time  a  domslic 
aervaat.  Sbe  wu  origmally  a  Methodiit,  but  about  ij^i,  bc- 
conung  pcAuadcd  that  ihe  posaesfcd  lupemalunl  gifti,  Bbe 
VTUte  and  dictated  propbedei  in  rbymc^  and  thoi  announced 
bcneU  ai  the  woman  ipoken  of  in  Rev.  lii.  Coming  to 
London  at  the  nquut  ol  William  Sbup  (i;t$-iSit),  the 
engraver,  >he  Ixgan  to  "  aeal "  ibe  144,000  elect  at  a  charge 
varying  frotn  twelve  ahilHngt  to  a  guinea.  When  over  aiity 
ihe  affirmed  that  she  would  be  delivered  of  SbOob  do  the  igth  o£ 
October  1814,  but  ShilDh  failed  to  appear,  and  it  wu  given 
out  that  she  wu  in  a  trance.  She  died  of  brain  disease  on  the 
aolh  of  Ibe  ume  month.  Her  lollovm  are  Mid  to  have 
numbered  over  100,000,  and  only  became  extinct  at  the  end 
of  the  (plh  century. 

Among  her  liily  publicationi,  all  equally  incoherenl  in 
thought  and  grammar,  may  be  mentiosed:  SIranp  Effect!  of 
FailHtSoi-sSoi),Frte  EipeiilimcftJu  Biiii{i»Oi).  Tke  Bacli 
af  Wmdtn  (iSi]-iSi4),  and  PnfJucia  aniuuniMt  Ot  Birtk 
af  Ikt  PriKi  af  Pcaw  (TS14).  A  kdy  named  Eium  left  large 
aunu  of  money  for  pHniing  and  puhliahing  the  Satred  Writintt 
^  lawan  SiMluea.  The  will  wu  diapuled  by  a  niece  on  the 
ground  that  the  wiiiinga 
chancery  lutlained  it. 

See  D.  Roberta.  Otfmulini  h  Oh  Dmmt  1/iuia*  0/  Jaama 
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SOUTH  DAKOTA,  one  of  the  North  Central  Mates  of  the 
Ameticnn  Union,  lying  between  43°  j8'  and  45*  S7'  N.  Lat. 
and  96°  16'  and  104°  3'  W.  long.  It  ia  bounded  N.  by  North 
Dikala;  E.  by  Minneaota  and  lowt;  S.  by  Nebraaka;  and  W. 
by  Wyoming  and  Montana.  I4ike  Traverae  and  the  Big  Slone 
Lake  xpajate  the  itate  in  part  from  Minneula;  Ihe  Big  Sioui 
River  forma  moat  of  the  boundary  between  South  Dakota  and 
Iowa;  and  the  Miuouri  river  aeparaiet  Ihe  aisle  in  pan  from 
Nebiiuki.  South  Dakota  hu  an  extreme  length,  eaat  and 
welt,  of  3S0  m.,  an  eitremo  width,  Dorth  and  uuth,  ol  94s  m., 
and  a  total  area  of  7;,6ij  iq.  dl,  of  which  747  iq.  m.  are 
watcr-aurface. 
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I  a  apane  grnwih  of  fiam.  Thue  Bad'Landa 
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to  brieve  that  the  vtnebnna  petithed  there  ia 
orovea  aunng  a  aevere  Borm  or  Oood.  Oiha  Bad  Lenda.  on  m 
laa  inpreaaive  acak,  are  found  along  the  Grand  and  ttie  Mm^n 
(X  Owl  liven.  North.weMof  the  Bad  I.andi  of  Ihe  While  river  lie 
the  Black  mill  ^ J.),  an  iirqiulaf  done  ihaiyd  uplifl.  ahour  iij  m. 
long  and  60  m.  aride,  lying  partly  In  Wyoming,  and  with  the  main 
alia  uending  aldHiac  aoRh.weat  and  iouth.ea>t.  The  uplift  ia 
completely  enckned  by  a  rim  of  hogback  lidcee  f  lom  joo  to  too  it. 
above  Ihe  plain,  and  between  thia  lim  and  the  hilla  proper  Ilea  the 
Red  Valley,  a  tnct  about  3  m.  wide  and  bordeRd  00  the  inner 
aide  by  Ihe  main  mail  of  Ihneatone  and  ciyitalline  rocka  whkb  have 
in  nwal  a  hdght  of  4000  «  gooo  ft.  above  the  lea— aooie  ridiB 
and  peaka  rite  bMier  niU.  Upon  thia  limealone  plateau  Ibcre  m 
a  central  area  of  lugh  lidgB,  (mong  Ihem  the  tough  craga  af  Hamer, 
Cuner  and  Dodge  nnka.  Between  the  rideea  of  the  central  ai^ 
lie  wide  v^leya  and ''pvka."  The  •tnami  doerlng  from  the  centirt 
area  have  cut  deep  gorgea  and  caBooa.  and  anwoc  the  ndaea  tk 
cranilic  eocka  have_  aaaunied  joany  aDange  Joima.  Jnougli  nM 
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tlie  bouncbfy  between  South  Ddoota  and  Iowa.  To  the 
of  this  •treem  and  almoet  parallel  with  it  ia  the  James  or  Dakota 
river,  which  rises  in  North  Dakota  and  follows  a  general 
coune  southward  until  it  Joins  the  Missouri  river  near  Yankton. 
From  the  west  the  Missouri  receives  the  Grand,  Moreau  or  Owl, 
Cheyenne  and  White  rivers.  Of  theie  the  Chevenne  Is  the  most 
important,  being  fonned  by  two  branches,  the  fielle  Fourche  and 
the  South  Fork,  which,  after  almost  completely  encircling  the 
Black  Hills,  unite  at  a  point  neariy  A50  m.  from  their  sources. 
Manv  of  the  smaller  streams  in  the  Black  Hills  lose  their  waters 
in  tneir  lower  courses  throuf^h  seepage  and  evaporation.  The 
Minnesota  river  has  its  source  m  the  north-east,  and  the  Bis  Stone 
Lake,  a  body  of  water  about  35  m.  long  and  3  m.  wide,  forms  a 
connecting  link  between  its  headwaters  and  the  rest  of  the  stream. 
North  of  this  lake  lies  Lake  Traverse,  97  m.  lon^  and  %  m.  wide, 
wh(^e  waters  flow  north  into  the  Bois  de  Sioux  nver,^  whence  they 
flow  into  the  Red  River  (of  the  North).  The  portion  of  South 
Dakota  east  of  the  Missouri  river  is  dotted  with  numerous  lakes, 
tanging  from  small  ponds  to  bodies  of  water  from  10  to  15  m.  in 
diameter.  The  plains,  except  in  the  south-east  comer,  are  under- 
laid by  sheets  ol  water-bearing  sandstone,  whkh  carry  a  volume 
of  water  under  such  pressure  that  in  the  valleys  of  the  James 
river  and  the  Missouri  river  and  its  western  tributaries  a  strong 
surface  flow  may  be  obtained  from  artesian  wells.  In  1905  over 
a  thousand  wells  had  been  sunk  east  of  the  Missouri,  and  the  flow 
was  estimated  at  7.000.000  pdlons  pv  day. 

*  Fauna  and  nera. — Large  game  within  the  state  is  practically 
extinct.  The  herds  of  bison,  antelope  and  elk  that  once  roamed 
the  prairies  have  vanished,  but  a  few  mountain  sheep  still  grase 
on  the  grass-covered  mesas  in  inaccessible  portions  of  the-  Bad 
Lands.  There,  too,  the  grey  (or  timber)  wolf  and  the  coyote  are 
found.  The  species  of  snail  animab  do  not  differ  from  those  found 
in  other  parts  of  the  Middle  West. 

)  The  total  woodland  area  has  been  estimated  at  2500  sq.  m., 
about  3'25%  of  the  land  area,  and  of  this  amount  2000'sq.  m.  are 
in  the  Black  Hflls  district.  All  the  higher  lands  of  this  area  are 
covoed  by  forests;  but  the  Red  Valley,  lying  between  the  outer 
ridges  ana  the  main  uplift,  is  treeless.  Most  of  the  forest  consists 
of  ydlow  pine,  but  the  Mjnice,  aspen,  white  birch,  bur  oak,  box 
elder,  red  cedar,  white  elm  and  cottonwood  are  among  the  other 
varieties  found.  With  the  exception  of  narrow  strips  of  woodland 
along  the  courses  of  the  larger  streams,  the  rest  of  the  state  consists 
of  treeless  prairie-lands,  which  are  usually  covered  with  valuable 
grasses.  In  the  more  arid  regions  the  sage-brush  and  cactus  make 
their  appearance.  Two  national  forests  contained  (1910)  3022  sq.  m. 
CUmaU. — ^The  climate  of  South  Dakota  is  of  a  continental  type. 
Owing  to  the  northern  latitude,  comparatively  high  altitudies, 
and  the  great  distance  from  the  ocean,  there  are  great  annual 
variations  of  temperature  and  a  very  small  amount  of  rainfall. 
The  state  b  coldest  in  the  north«east  and  wannest  in  the  region 
south  of  the  Cheyenne  and  west  of  the  Missouri  river.  The  isothermal 
lines  trend  from  south-east  to  north«west.  The  winters  are  long 
and  marked  by  exceedingly  low  temperatures,  but  ias-they  are  the 
driest  season  of  the  year,  the  extremes  are  not  so  disagreeable  as 
they  urould  be  in  a  more  numid  region.  The  mean  winter  tempera- 
ture ranges  from  13*  F.  at  Aberdeen  in  the  northern  part  of  the 
fames  River  Valley  to  25*  at  Rapkl  City,  in  the  Black  Hills  distrkt. 
The  absolute  minima  at  these  two  places  are  respectively— 46*  and 
-39*;  the  absolute  maxima,  iii*  and  106*,  and  the  mean  annual 
temperatures,  42*  and  46*.  At  Brookings,  in  the  extreme  east, 
the  mean  annual  temperature  is  43*;  the  mean  for  the  summer 
is  68*  with  an  extreme  recorded  of  104*;  the  mean  for  the  winter 
is  15*  with  an  extreme  recorded  of  -41*.  At  Ashcroft,  in  the  ex- 
trenie  north-west,  the  mean  annual  temperature  is  44*;  the  mean 
for  the  summer  68*;  and  for  the  winter  20*;  while  the  highest  and 
lowest  temperatures  e^^r  recorded  are  respectively  1 14*  and  44*. 
I  The  average  annual  amount  of  rainfall  for  the  state  is  about 
20  in.,  ranging  from  13*9  in.  at  Ashcroft  to  25*9  in.  at  Aberdeen. 
It  is  usually  greatest  m  the  valleys  of  the  James  and  Big  Sioux 
riven  and  le^  in  the  extreme  north-central  and  north-western 


cattle  may  graae  on  the  prairies  during  most  of  the  winter;  but 
there  are  occasbnal  severe  "  blizzards/'  which  ar^  accompanied 
by  intense  cold  and  high  winds. 

SotyL—The  glacial  dnft  east  of  the  Missouri  river,  unlike  that  of 
the  New  Engund  states,  is  remarkably  free  from  bouldera  and 
gravel,  except  in  a  few  morainic  belts.  It  is  often  locally  enriched 
^  vegetable  mouM.  and  is  well  adapted  for  wheat-grpwing.  West 
of  the  Missouri  river  the  drift  j^^ves  place  to  a  fine  soil  of  sand  and 
clay,  with  deposits  of  alluvium  in  the  vkinity  of  streams.  Though 
lacking  in  vegeuUe  mould,  these  soils  are  generally  capable  of 
producing  good  crops  where  the  water-supply  issuflkient.  The 
larger  vall^  of  the  Black  Hilb  district  conuin  fertile  alluvial 
deposits  washed  from  the  neighbouring  h^hlands,  but  in  the  plains 
adioinifv  these  mountains  tnt  soils  consist  of  a  stiff  gumbo  suit- 
aUe  only  for  pasture  land.  .There  are  throughout  the  state  occanonal 
.tracts  ia  wluch.  ovin^  ,u>  deficient  dnunage,  an  taaatm  of  alkali 


has  accumuhited,  and  which  require  special  treatment  before  they 
can  be  made  again  productive. 

IrriffUum. — ^&>uth  Dakota  in  1889  had  only  15.717  acres  01 
irrigated  land.  Ten  years  later  this  area  had  increased  to  43,676 
acres.    Of  the  toul.  38433  acres  were  irrigated  by  streams  and 

.    The 


$,223  acres  by  wells. 


area  irrigated   oy  streams  was  con- 


fined largely  to  the.  Black  Hills  region,  the  water  being  supplied 
by  the  North  Fork  and  the  South  Fork  rivers,  which  are  tributaries 
of  the  Cheyenne.  The  artesian  basin  of  the  east  part  of  the  state 
is  fairly  well  developed,  several  wells  having  a  flow  of  from  2006  to 
4350  gallons  per  minute  and  a  pressure  of  tso  lb  to  the  square  inch. 
Under  the  Reclamation  Act  pass^  by  Congress  in  1902  the  irriga- 
tion of  100,000  acres  in  the  Belle  Fourche  Valley  adjacent  to  the 
Black  Hills  region  was  provided  for.  It  provides  for  a  dam 
across  Owl  Creek  6500  ft.  long  and  20  ft.,  wide  on  top,  and  for  two 
main  canals  from  this  distributing  centre,  one  the  north  canal 
supplying  water  for-  the  irrigatk>n  of.  66,857  acres  north  of  the 
Bdle  Fourche  river  and  east  01  Owl  Creek,  and  the  other  the  south 
canal  for  the  irrigation  c^  28,240  acres  south  of  the  Belle  Fourche* 
Lateral  canals  are  provided  from  the  main  canals  to  each  farm. 

ApkvUmt. — ^Agnculture  is  the  leading  industry  in  South  Dakota; 
in  1900  out  of  137.156  persons  engaged  in  occupations,  82.857 
followed  agricultural  pursuits.  In  1890  the  total  acreage  devoted 
tofarmii^  was  1 1.M6460,  which  in  1900  had  increased  to  19.070,616. 
"^  ^  however,  fell  duriiw  the  same 

in  190a  Thb  was  due  largely 
opening  up  ot  land  wbicn  bad  formeriy  not  been  utili^ecL 
The  average  siae  of  farms  (excluding  farms  under.  %  acres  with 
products  valued  at  fiess  than  Isoo)  was  227*2  acres  m  1890  and 

?i64'i  acres  in  1900W  The  value  of  all  farm  property  increased 
rom  1145,527,556  in  18^  to  8297,525,302  in  1900W  The  average 
farm  value  also  rose  during  these  ten  yeara  from  I2901  to  $^654, 
and  the'  value  per  acre  aovanced  from  Ii2'77  to  Ii5'6a  Fewer 
farms  were  worked  by  ownera  in  1900  than  in  1890,  the  percentage 
in  the  former  year  being  78*2  and  in  the  latter  year  86*6.  In  1900 
share  tenants  worked  i8*4%  of  the  farms  and  cash  tenants,  3*4%. 
The  total  value  of  farm  products  in  1899  was  $66,082,419  as  against 
$22,047,279  in  1889.  Cn  the  toUl  product  value  in  1899,  78*3% 
.was  represented  by  cereals.  South  Dakota  ranking  sixteenth  among 
the  states  in  cereal  production.  Wheat  constituted  6o«7%  of  the 
toul  for  all  cereals.  Indian  com  21*1%,  oats  11  •9%  and  bariey 
5*8^,   A  considerable  area  was  devoted  to  the  cultivation  of 


third  among  the  states.  Next  in  importance  in  1909- came. Indian 
com  with  an  acreage  of  2.059.000  and  a  product  of  65,270,000 
bush.  ($32,635,000).  Oats  had  an  acreage  of  1,450,000  and  a 
product  of  49,600,000  bush.  ($14,790,000).  Bariey  was  cultivated 
on  1,021,000  acres,  the  product  amounting  to  19.910,000  bush. 

88.960.000).  In  the  quantity  of  bariey  produced  the  sute  ranked 
th.  In  its  output  of  flax,  grown  almost  entirely  for  the  seed, 
the  state  held  second  rank  with  a  product  of  5.640^000  bush. 
($8,516,000).  .The  hay  acreage  was  ^,000 and  the  production, 
804,000  tons.    Wheat  i^ws  chiefly  in  the  east  and  north-east 

Sirts  of  the  state,  especially  in  Brown,  Spink,  Roberts,  Day  and 
rant  counties,  the  largest  crop  in  1899  being  that  of  Brown  county, 
3*330.570  bush.,  or  about  one-twelfth  of  the  state's  product.  Com 
grows  throughout  the  western  half  of  the  state,  and  especially  in 
the  sputh-westem  parts,  in  Lincoln,  Clay,  Union,  Yankton  and 
Bonhommie  counties,  the  hrgest  crop  in  1899  being  that  of  Lincoln 
county,  3,914,840  bush.,  neariy  one-deventh  of  the  state  crop. 
Oata  has  a  distribution  similar  to  that  of  com,  the  largest  crop 
in  18^  bdnff  that  of  Minnehaha  county,  1,666,110  bush.,  about 
one-nineteentn  of  the  state  crop.  Bariey  grows  principally  in  the 
eastem  and  southem  parts  of  the  state — Minnehaha,  Moody, 
Lake  and  Brookings  counties— the  largest  crop  in  1899  being  that 
of  Minnehaha  county,  932,860  bush.,  more  than  one-seventh  of 
the  state 

The  state  is  especially  well  adapted  for  grazing,  and  during 
1890-x^oo  there  was  a  lane  increase  in  the  number  oifarm  animals. 
Tm  gain  was  chiefly  confined  to  cattle,  but  the  number  of  horses, 
sheep  and  swine  also  showed  substantial  increases.  The  value  of 
all  hvestock  in  1890  was  $29,689,509  and  in  1900,  $6&i73,432. 
The  number  and  value  respectively  of  the  various  farm  ani- 
mals on  the  1st  of  January  1910  were  as  follows:  horses, 
61 2.000  ($64,260,000).  dairy  cows,  656.000  ($2 1 ,648.000) ;  other  cattle, 
1,341,000  ($28,832,000);  swine,  805,000  ($8,936,000);  and  sheep, 
829.000  ($3,316^000). 

Mining. — The  nunerals  of  South  Dakota,  of  which  gold  b  the 
most  important,  are  chiefly  found  in  the  Black  Hills  region.  This 
sectk>n  covers  about  3^00  sq.  m.  in  the  south-east  part  Of  the  state 
and  includes  the  counties  of  Lawrence,  Custer,  Meade,  Pennington 
and  Fall  River.  Silver  follows  gold  in  importance,  but  the  other 
minerak  met  with,  including  gypsum,  mica,  petroleum,  natural 
gas.  granite,  marble  and  tin  are  not  found  in  paying  quantities. 

Gold  was  first  discovered  in  French  Creek,  Custer  county,  on  the 
aTth  of  July  1874  by  minen  who  were  with  Custer's  eniedition. 
Gold  was  also  found  later  ia  Lawrence  county. north  01  Xueter. 
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and  the  Hofflestake  Bdt  in  the  former  county  has  ever  since  been 
the  chief  producer  in  the  state.  For  ten  years  after,  the  Black 
HiOa  were  thrown  open  little  gold  was  mined  because  of  the  lack 
of  railway  facilities.  Cement  deposits  were  discovered  in  the  Black 
Hills  region  in  1876  and  in  the  same  year  the  first  quartz  mill 
was  set  up  in  Deadwood.  In  1889  a  cement  plant  was  built  at 
Yankton,  and  it  is  still  worked  although  the  output  is  small.  Mica« 
miniiw  was  also  carried  on  for  a  time  but  was  soon  abandoned. 
.The  first  natiual  gas-well  in  the  state  was  drilled  at  Pierre  in  189a. 

The  total  value  ci  all  mineral  products  in  190:1  was  16^69,104, 
of  which  16,464,^58  were  represented  by  gold  and  silver,  9110.789 
by  sandstones  and  quartzitcs  and  $86,605  by  limestones  and 
dolomites:  in  1908  the  total  value  was  $8,528,334,  which  was  an 
increase  of  more  than  $3,500,000  over  the  value  in  1907.  This 
increase  was  due  almost  entirdy  to  the  ^ain  in  the  gold  output 
which  advanced  in  value  from  £1,138.200  w  1907  to  $7,742,200  in 
1908.  The  total  amount  of  ^pld  mined  in  1908  was  374,;S29  fine 
ounces,  the  greater  part  coming  from  the  Homestake  Mine  In 
1908,  197,300  ox.  of  silver  were  obtained,  valued  at  $105,500  as 
against  $70400  in  ZQ07  and  $101,086  in  1906. 

Manufactures. — Manufactunnjg^  in  South  Dakota  is  of  little 
importance  and  is  confined  chiefly  to  articles  for  home  consumption. 
Between  1890  and  1900  the  number  of  establishments  increased 
from  499  to  1639.  the  capital  invested  from  $3,307,796  to  $7,578^95, 
and  tne  value  of  producu  from  $5,682,7^  to  $13,231,239.  Under 
the  factory  sjrstem  there  were  634  establishments  in  1900  and  686 
in  1905;  the  capital  invested  in  1900  was  $6,051,288  and  in  1905 


»7  ,$8^.142;  and  the  value  of 
and  $i3.oS5t333  in  1905.  B< 
mill  products  ranked  first  i 


^7>585ii42;  and  the  value  of  the  products  was  $9,529,946  in  looo 
jr  -*-.-  -« ^.-     ^^1^  j^  j^^  g^  j^j  g^^  ^^  ^^^ 

in  value,  tht  figures  for  1900  being 
$3,306,532  and  for  1905  $6,519,36^  The  second  industry  was  the 
manufacture  of  cheeae.  butter  ana  condensed  milk,  find  the  third, 
printing  and  publishing.  Sioux  Falls  is  the  principal  industrial 
nntre. 

TraKsportatym. — ^The  railway  mtleags  of  Dakota  in  1870  (before 
the  present  states  of  South  and  North  Dakota  were  erected)  was 


Northern  and  the  North-western.    The  principal  waterway  is  the 
Missouri  River,  whose  channel  has  an  average  depth  at  low  water 
of  about  2|  ft.  between  Sioux  City  and  Fort  Benton,  Montana,  but 
the  coosbUkt  shifting  of  the  channel  makes  nav^tion  uncertain. 

Populatum, — The  total  population  of  South  Dakota  in  1890 
(the  date  of  the  fixst  Federal  census  taken  since  its  separate 
ezist«ice  as  a  state)  was  328,808,  and  in  1900  it  was  401,570; 
the  increase  from  1890  to  1900  being  (ezdusive  of  persons  on 
Indian  reservations)  i6-8%.  In  19x0,  according  to  the  U.S. 
census,  the  total  was  583,888.  Of  the  population  in  1900, 
380,714  were  whites,  88,508  were  fordgn-bom,  465  were  negroes, 
and  20,225  were  Indians.  Of  the  Indians  9293  were  taxed. 
The  population  on  Indian  reservations  in  1890  was  19,792; 
in  Z900,  17,683.  The  Indians  on  reservations  and  in  Indian 
schools  include  members  of  the  Yankton,  Yanktonai,  Oglala, 
BruL§,  Sisseton,  Wahpcton,  Flandreau,  Sioux,  Blackfeet,  Mini- 
conjou,  Sans  Arc  and  Ute  tribes,  on  the  Standing  Rock  and 
Cheyenne  "River  reservations  in  the  north  of  the  state,  the  Lower 
Bnil£  and  Crow  Creek  reservations  in  the  central  pajt,  and  the 
Pine  Ridge  and  Rosebud  reservations  in  the  south.  The  figures 
for  inhabitants  bom  in  the  United  States  but  not  within  the  state 
show  a  preponderance  of  immigration  from  neighbouring  states, 
there  being,  in  1900,  31,047  natives  of  Iowa,  24,995  natives  of 
Wisconsin,  18,565  of  Minnesota  and  16,145  of  li^nots,  out  of  a 
total  of  313,062.  Of  the  total  foreign-bom  population  of  88,508, 
19,788  were  Norwegians,  17,873  Germans,  12,365  Russians, 
5906  Englidi  Canadians,  5038  Danes,  3862  English  and  3298 
Irish.  Of  the  total  population  345,383  were  of  foreign  parentage — 
i.e.  either  one  or  both  parents  foreign-bom — and  of  those  having 
both  father  and  mother  of  foreign  birth  there  were  44,5x6  of 
German  parentage,  44,1x9  of  Norwegian,  25,1x3  of  Russian 
and  X  1,223  of  Irish  parentage.  From  1890  to  1900,  on  the  basis 
of  places  having  4000  inhabitants  or  more,  the  urban  population 
increased  from  10,177  in  1890  to  28,743  in  1900;  so  that  there 
was  the  remarkable  increase  of  x82*4%  in  urban  population 
against  an  increase  of  x6-8%  in  the  total  population.  In 
X900  there  were  seven  cities  having  3000  or  more  inhabitants: 
Sioux  Falls  with  10,266;  Lead,  62x0;  Yankton,  4x25;  Aberdeen, 
4087;  Mitchell,  4055;  Deadwood,  3498;  and  Waterton,  3352.^ 

*  In  19OS.  according  to-a  state  census,  there  were  nine  cities  with 
3000  or  more  inhabitants,  showii^  some  changes  in  order  of  siae: 


In  Z906  the  total  number  of  communicants  of  different  regions 
denominations  in  the  state  was  x6x,9^x,  of  whom  6s,oi4  were 
Roman  Catholics,  45,0x8  Lutherans,  16,143  Methodists,  8599 
Congrcgationalists,  7055  Protestant  JRpiiifopiilians  6990  Presby- 
terians and  6x98  Baptists. 

AdministraUoH. — ^Ilie  state  is  governed  under  its  original 
constitution  of  1889,  with  amendments  td  X896,  1898,  1900, 
X902,  X904  and  X909.  The  suffrage  is  granted  to  aU  xnales' 
resident  in  an  election  prednct  for  ten  days,  in  the  county  for 
thirty  days,  in  the  state  for  six  months,  in  the  United  States  for 
one  year,  and  31  years  of  age,  except  those  under  guardianship 
or  insane,  and  those  convicted  of  treason  or  focmy,  unless 
restored  to  dyU.  rights.  The  legislature  may  propose  amende 
ments  to  the  constitution  by  a  majority  vote  of  all  membexs 
dected  to  each,  of  the  two  houses,  or  may  issue  a  call  for  a 
constitutional  convention  by  a  two-thirds'  majority.  In  either 
case  the  proposition  must  be  ratified  by  popular  vote  at  the 
next  general  dectlon. 

The  chief  administrative  ofiBcets  are  a  governor,  aeoctazy  of 
state,  auditor,  treasurer  (not  eligible  for  more  than  two  con- 
secutive terms),  superintendent  of  public  instruction,  attoxncy- 
general,  and  commissbner  of  school  and  public  lands,  sH 
dected  biennially  by  direct  popular  vote.  Tlie  govenxir  and 
lieutenant-governor  must  be  dtizens  of  the  United  States^ 
qualified  dectoxa  of  the  state,  at  least  thirty  years  old,  and 
residents  of  the  state  for  two  years  preoetyng  the  dcctioo. 
The  governor  may  remit  fines  and  forfdtures,  and  grant  re- 
prieves, commutations  and  pardons,  but  in  the  more  serious 
cases  only  on  the  recommendation  of  a  board  <rf  pardons, 
composed  Of  the  presiding  judge,  the  secretary  ol  state,  and  the 
attomey-general.  He  has  a  veto  power  extending  to  items  in 
appropriation  bills,  which  may  be  overcome  by  a  two-thirds' 
vote  in  each  house.  A  Ueutenant-goveroor,  chosen  bieoniaOy, 
presides  over  the  senate. 

The  legislative  department  oonsista  of  a  Senate  (with  not 
fewer  than  twenty-five  and  not  more  than  forty-five  membeis) 
and  a  House  of  Representatives  (with  not  fewer  than  seventy- 
five  and  not  more  than  135  members)  chosen  biennially.  Sensr 
tors  and  representatives  must  be  qualified  dectoxs,  dtisens  of 
the  United  States,  at  least  twoity-five  years  old,  and  residents 
of  the  state  for  two  years  next  preceding  dection.  Tbe  sessions 
of  the  legislature  are  biennial  and  are  lixnited  to  sixty  days. 
Bills  may  originate  in  dther  house,  and  dtber  house  may  amend 
the  bills  of  the  other  house.  A  constitutional  amendment  pro- 
viding for  xninority  representation  in  the  House  of  Represenu- 
tives  was  rejected  in  1889  by  a  large  popular  vote.  South 
Dakota  was  the  first  American  sUte  to  adopt  the  initiative  and 
referendum.  Under  a  constitutional  -amendment,  adopted  by 
popular  vote  on  the  8th  of  November  X898,  5%  of  tbe  legal 
voters  of  the  atate  may  require  the  legislature  to  submit  to 
popular  vote  at  the  next  general  dection  measures  which  they 
wish  enacted  into  kw,  or  measures  already  passed  by  tbe  legis- 
lature which  have  not  yet  gone  into  force.  Exccptioxts  to  the 
rderendum  are  made  in  the  case  of  laws  necessary  for  the 
immediate  preservation  of  the  public  peace,  health,  or  safety, 
or  the  support  of  the  state  government  or  the  various  state 
institutions.  In  practice  the  legislature  has  interpreted  these 
exceptions  so  frcdy  that  neariy  all  imporUnt  laws  are  passed 
with  emergency  clauses.  The  governor's  veto  docs  not  apply 
to  measures  passed  by  popular  vote. 

The  judicial  department  consists  of  the  supreme  court, 
drcuit  courts,  county  courU,  justices  of  the  peace,  and  police 

Sioux  Falls,  X3,383;  Lead,  8052;  Aberdeen,  -5841;  Mitchell.  5719; 
Watertown,  5164;  Deadwood,  4364:  Yankton,  4189:  Huron.  37^3: 
Brookings,  3265.  Pierre,  the  omital,  had  a  population  of  12794-  . 
'  The  constitution  provided  for  the  submission  to  the  people  m 
November  1890  of  the  question  whether  the  word  '*  male  *'  m  Artidc 
vii.  of  the  constitutkm  as  adopted  be  omitted,  but  the  popular  voce 
in  1890  and  again  in  1898  did  not  favour  this  change.  In  toe  oriciiid 
constitution  it  was  provided  that  any  woman  having  tbe  qnaliBca* 
tions  as  to  age.  reddence  and  dtisenship  might  vote  at  any  dectKn 
hdd  sddy  for  schod  purposes  and  "  hdd  any  office  in  thb  etais 
etacept  as  otherwise  provided  in  -this  cmatittttioo.** 
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of  the  ttile  Bl  tuge.    The 

oaly,  except  for  the  power  to 


and  other  ari^Iiul  and  rerMdiil  inits.  The  M 
Into  ten  circuit),  and  one  judge  ii  elected  by  tbc  voten  of  each 
circuit  for  ■  period  of  four  ycin.  The  legitlnlure  mty,  by  ■ 
uro-lhiidj"  vole  of  eurh  house,  increase  the  number  of  drcuiti 
or  the  number  of  judg«.  The  drcujt  court*  have  original 
Juijsdiclioa  of  all  actiona  and  cauiis,  both  at  law  and  ia  equity 
and  Mch  ippellaie  jurisdiciion  as  may  be  conferred  by  law. 
In  each  county  there  ia  a  county  court  with  a  county  Judge 
wlio  it  elected  hy  popular  vote  for  two  yeait.  The  court  has 
ori^nal  juiisdictjon  in  probate  caiea,  in  civil  case*  involving 
fieeo  or  leia,  and  in  oiminal  casa  below  the  grade  of  felony. 
Under  an  act  of  1893  three-fourths  of  a  jury  may  render 
■  verdict  in  Iraser  civil  casca  in  county  and  drcuit  courts. 
Tlie  jurisdiction  of  justices  of  the  peace  is  determined  hy  law, 
but  it  is  restncted  by  tin  constitution  to  casca  invgWlDS 
ttooorlcBL 
For  the  administratian  (rf  local  gevemment  tlie  state  is 

divided  into  townshipi  and  munidpsl  corpontions.  Although 
the  township  eiists  thiDughout  the  stale,  in  many  ate*  it  i> 
oipniaed  only  for  school  purposes  and  in  many  otbeia  its  juris- 
diction ii  10  restricted  as  not  to  eitend  to  the  villages  and 
bonu^  within  its  limils.  Tlie  county  authority  i>  a  board 
of  comntissioDers  dccted  on  a  general  ticket,  the  townsb^ 
authority  a  board  of  supervisors  or  trustees.  For  each  county 
there  are  a  judge,  clcrh  of  the  court,  sheiiB.  auditor,  registrar 
of  deeds,  treasurer,  stale's  attorney,  surveyor,  coronec  and 
auperinteiident  of  schools,  all  elected  biennially. 

iliudiaiKoiu  Tjrmi. — A  prinurv  law  enacted  In  1405  autb 
-•■-— ■ ' -  — -'-^.IcvthaBoaiia.^ 


l^^uW  nix  in  the  dtdlon  ol  loal,  n 

w..^  ^  , i  unier  which  a  penon  could  apply  for  div 

n  0it  nuntlu  to  one  year,  and  provided  that  ell  can  •houl 
d  ODenly  st  the  regular  term  ol  court :  1    ^   ' 
-  ■—  •=■ —  =■-'!.  has  ceased  "  •-  — — ^ 
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e I,  to  40  acre*  if  it  is  in  the  ajuntry  and  was  acquired  under 
1  o(  the  Uniled  States  lelating  to  mineial  lands,  and  to  160  a< 
of  other  land  in  the  country.    II  the  owne  i>  married  the  bomest— 
eaim«  he  sold  or  monned  without  the  eoocurreiKe  of  both 
husband  and  wile.    Upon  tb  death  olcithei  husbaad  or  will    ' 


right  ol  which  must  beco 

the  ages  of  eight  and  louneen.    Ii 
"' "" oltchoolage  were  ei 


irith  the  appr 


itcd^iy  the 
govcTiKir.  irith  the  approval  of  the  lenaEe  for  lerina  ol  sii  years. 
The  Isdiog  state  insiilulions  are  the  state  univcraky  (1SB3)  at 
Verviliofi,  the  sgriculiural  college  (18A4)  and  tbf 
eapcrimeot  station  at  Brooldngs,  the  Hate  Khool  ol  m 
IUpidCiIy,aiidnannaIschaolsalSparfiih,V  '* 
SpriBgfield.  The  stale  unlverrily  is  under  Ifa 
of  regents,  and  is  maintained  by  tike  sti 

a«,ooo  acres  of  land  jr— ~  ' •■■- 

city  o£  Vermilion  a 
b(Ued  largely  10  in 

geokgist  bchw  befdoT^ 
ol  the  unlvenaty.    The  u»- 

-  -ieaces,  a  school  ol  eoraneiee, 

, colleges  of  law,  music  and  enaliwutea.    Th* 

university  (laio)  had  Jl  instructsis  and  iSs  etudenta  Denomi- 
oationsl  colKsa  are  Vankten  Colleg*  (i(£yaBd  RedEeM  Calltfe 
(ta»7),  both  Congiegmtional:  Hunm  Coll^  (■M3^  Pnsbyteriu), 
and  Dakota  Wnkyan  Univenity  (I>Sj:  HethodlH  Epbcoal) 
at  Mitchell.  The  Norwegian  LuUierans  have  a  narmal  acbool  at 
Sioux  Falls,  and  the  Roman  Calholica  have  schooU  of  hJaber  grade 
-  ■'■—  Falls,  Dcwlvood  and  Aberdeen. 

.u.  (..ifi^a..,  fire.— The  state  malotalns  a  k^kkJ  lor  the 
for  deaf  mutes  at  SIoui  Falls,  ■  tubemikais 
1  genoal  bosirilal  lor  the  insane  at  VanlitDn, 


lent  ana  CO 


-J beoeftdaryof 

Irom  the  Federal  govei'umeul-    Tbc 

-lay  cDualy  and  private  persott  have  contri- 

■port.    ll  has  a  geokaieal  and  minenlDgical 

supervision  is  carrieq  on  the  stale  geologicBl 

survey,  Ihe  scale  geokwlst  bciiii  head  ef  the 

ryanrfr .-.T-T...     _. 


ISlil'^AIl'' 

fi^  membe 
Sioui  Falls 


tare  board  of  charities  and  correction 
appointed  by  the  governor.  A  child 
1  iiully  under  state  cootroL    There 


is    a    Federal 


-The  general  property  tax  is  the  chief  source  of  levenue 
.or  KAiE.  ujunly  and  local  purposes.  There  is  a  local  board  ol 
usesuncnt  and  equalisslioo  m  each  county  and  a  genfial  board  lor 
!he  stale  at  large.  Corpcralions  are  reached  through  the  general 
propeny  tax.  but  there  IS  a  small  levy  on  tn  insurance  companies 
:or  Ihe  iuppod  of  the  kical  fire  departments-  An.inhentance  laa 
iras  adopied  in  I1JOS  which  progresses  in  noportioo  10  ihe  disUnce 
if  relationahip  and  the  amouitt  ol  the  inheritance,'  Poll  taus  an 
^vicd  by  the  counlia  and  townships  for  school  and  local  purpo 
The  cuTTeni  TTvenues  of  Ihe  stale  for  the  year  ending  00  Ihe  Is 
luly  1904,  ineludlag  cash  on  baikd    --■<-- 


.    The  CO 


i^E? 


le  Ihe  share  of  Iht  t 

LAiion  ol  Ihe  stale-     ine  nrve  national  n 

imits  ai  (he  state  was  ocganlsHi  at  Yankton  u 


HiilBry. — The  £nt  authentic  eiploTationa  in  what  is  now 
South  Dakota  were  made  by  the  Lewis  and  Claik  expedition 
In  1B04  and  1S06.  Tbt  "  YeDowstone,"  a  steamboat  sent  out 
by  the  American  Fur  Company,  ascended  the  Hiasouri  to  Fort 
Kene  hi  iSjl  and  to  (he  mouth  ol  the  Yellowstone  river  in 
iSji,  Among  Ihe  paasengen  on  (he  second  trip  wa*  the  wcO- 
known  putnicr  and  ethnologist,  Geor^  Catlin,  vbo  spent 
several  weeks  at  Fort  Piem  siudying  Ihe  mannen  and  costoma 
of  the  Indians.  Exr^ratiooa  were  also  made  by  Prince  Maii- 
mOJan  of  Neuided  b  1S33,  by  John  C.  Frfmonl  in  iSjS,  by 
Edward  Harris  and  John  J.  Audubon  tn  1B43,  and  by  various 
others.  Fort  Pierre,  which  wa*  founded  by  Ihe  Ameri  " 
Company  about  1831, wassold  tolheUnitedE    -      " 
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in  1855,  and  was  converted  into  a  military  post.  A  settlement 
was  made  at  Sioux  Falls  in  1856,  but  was  abandoned  about  six 
years  afterwards.  In  the  meantime  several  small  colonies  had 
been  established  east  of  the  Missouri  River,  but  growth  was 
much  hampered  by  the  Civil  War  and  by  Indians.  Although 
it  was  not  the  centre  of  operations,  the  south  of  the  territory 
suffered  considerably  in  the  various  uprisings  under  Spotted 
Tail,  Red  Cloud  and  Sitting  Bull  in  1863-65, 1867,  and  1875-76 
(see  NoKTH  Dakota  and  Custer,  George  Arustromg). 
A  railway  (part  of  the  Chicago,  Milwaukee  &  St  Paul  system) 
was  built  from  Sioux  City  to  Yankton  in  x87a-z873,  and  in 
1874  General  Custer  led  an  exploring  expedition  into  the  Bkck 
Hills,  which  resulted  in  the  discovery  of  gold  and  the  rapid 
settlement  of  a  considerable  portion  of  the  west  of  the  territory. 
A  movement  was  at  once  begun  to  break  up  the  great 
Sioux  reservation,  partly  because  it  cut  off  this  region  from 
the  older  settlements  east  of  the  Missouri  and  partly  because 
it  contained  a  large  amount  of  land  which  was  very  valuable 
for  farming  and  grazihg  purposes.  In  1876  the  Indians  ceded 
their  title  to  lands  in  the  Black  Hills.  Under  the  Dawes  Allot- 
ment Act  of  February  1887,  and  a  special  statute  of  March 
1889,  an  agreement  was  made  with  some  Indians,  and  about 
11,000,000  acres,  or  about  half  of  the  reserve,  was  thrown  open 
to  settlement  on  the  roth  of  February  189a  This  included, 
roughly  speaking,  all  of  the  land  between  the  Missouri  River 
and  the  Black  Hills  and  between  the  White  River  and  the  Big 
Cheyenne  and  a  strip  extending  north  from  the  Black  Hills  to  the 
North'  Dakota  line  between  the  xoand  and  xo3rd  meridians. 
The  remainder  was  divided  into  six  snudler  reservations.  Stand- 
ing Rock,  lying  partly  in  North  Dakota,  and  Cheyenne  River, 
Lower  Brul6,  Crow  Creek,  Rosebud,  and  Pine  Ridge  in  South 
Dakota.  Angered  by  this  sacrifice  of  their  lands  and  exdted 
by  prophecies  of  the  coming  of  the  Messiah,  a  considerable 
number  of  the  Indians  went  on  the  warpath,  but  after  a  short 
campaign  they  were  defeated  by  General  Nelson  A.  Miles  in  the 
battle  of  Wounded  Knee  on  the  29th  of  December  1890,  and 
n^ere  compelled  to  make  their  submission.  Since  that  time  the 
whites  have  steadily  encroached  on  the  reservations.  About 
56,560  acres  of  Lower  Brul£  lands  were  opened  for  settlement 
in  1889,  about  x, 600,000  acres  of  Sisseton  and  Wahpeton  lands ^ 
in  X892,  168,000  acres  of  the  Yankton  Sioux  lands  in  1895, 
4x6,000  acres  of  the  Rosebud  lands  in  X904,  and  800,000  acres 
in  1908. 

The  territory  included  within  the  present  limits  of  the  state 
was  a  part  of  the  district  of  Louisiana  from  1803  to  X805,  of 
the  territory  of  Louisiana  from  X805  to  x8i2,  and  of  the  terri- 
tory of  Missouri  from  x8x2  to  X820.  After  the  formation  af  the 
state  of  Missouri  in  x8ao  it  remained  unorganized,  the  section 
east  of  the  Missouri  River  until  X834.  and  the  section  west 
imtil  1854.  The  eastern  section  was  successively  a  part  of 
the  territories  of  Michigan  x834'-x836,  Wisconsin  x  836-1838, 
Iowa  X838-1849  and  Minnesota  1849-1858,  and  the  western 
section  a  part  of  the  territory  of  Nebraska  1854-1861.  On  the 
admission  of  Minnesota  into  the  Union  in  1858,  the  eastern 
section  was  again  left  unorganized  until  the  and  of  March 
x86i,  when  the  territory-  of  Dakota  was  created,  including  the 
present  Dakotas  and  portions  of  Wyoming  and  Montana. 
With  the  orgsnization  of  the  territory  of  Idaho  in  X863  and  the 
settleinent  of  the  southern  boundary  in  1870  and  x88a,  the 
Dakotas  acquired  their  present  territorial  limits  (see  North 
Dakota).  The  inhabitants  of  the  south  of  the  territory  held  a 
convention  at  Sioux  Falls  in  1885,  adopted  a  state  constitution 
on  the  3rd  of  November,  and  applied  for  admission  into  the  Union. 
A  proposition  to  divide  the  territory  into  two  states  at  the  forty- 
sixth  parallel  was  sanctioned  by  poputEu:  vote  in  the  election  of 
November  1887.  In  accordance  with  the  Enabling  Act,  which 
received  the  President's  i^>proval  on  the  a  2nd  of  Febrxiary 
J  889,  a  convention  met  at  Sioux  Falls  on  the  4th  of  the  following 
July  and  re-adopted,  with  some  slight  verbal  changes,  the  con- 
stitution of  X885.  This  was  ratified  at  the  polls  on  the  ist  of 
October,  together  with  a  separate  prohibition  clause,  which  was 
>  Part  of  this  tract  was  situated  in  North  Dakota. 


carried  by  a  vote  of  40,234  to  34)5io  (see  AdministraHon). 
On  the  2nd  of  November  1889  President  Harrison  issued  a 
proclamation  declaring  South  Dakota  a  sUte.  Subsequently, 
notwithstanding  a  temporary  set-back  due  to  the  panic  of  1893, 
there  was  a  rapid  increase  of  population  and  wealth.  The 
immigrants  came  mainly  from  the  northern  states  and  from 
Scandinavia.  In  national  politics  South  Dakota  has  been 
consistently  Republican,  except  in  the  election  of  1896,  when, 
as  a  result  of  the  hard  times  which  followed  the  panic,  the 
Populists  and  Democrats  were  able  to  form  a  coalition  imd  carry 
the  SUte  for  William  J.  Bryan. 

GOVBRMORS. 

Arthur  C.  Mellette Republkan  X889-1893 

Charles  H.  Shddon „  1 893-1 897 

Andrew  E.  Lee Pbpulist  1 897-1901 

Charles  N.  Herreid Republkan  1901-1905 

Samuel  H.  Elrod „  1905-1907 

S°til  c  ^**" "  '907-1909 

Robert  S.  Veasey ,,  1909- 

BiBLiOGRAPHY.~For  physical  deacription  see  the  BuIUHhs  efAt 
South  Dakota  Geological  Survey  (Vermilbn,  1894  aqq.) ;  N.  H.  Dartoo, 
Geology  and  Uttderground  WaUn  of  South  Dakota  (Washington.  1909). 
Water  Supply  Paper  227  of  the  U.S.  Geological  Survey:  Jame* 
Edward  Todd.  "  The  Hydroeraphic  History  of  South  Dakota  "  in 
vol.  xiii.  of  the  BuUettn  of  the  Geological  Society  of  America 
(Rochester,  1902).  And  for  administration  and  history  sec  Hagerty, 
The  Territory  of  Dakota  (Aberdeen,  1889);  E.  L.  Grantham.  (M.) 
Statutes  ef  South  Dakota  (2nd  revised  ed.,  2  vols.,  1901);  Dcane 
Robinson,  A  Brief  History  of  South  Dakota  (New  York,  1905): 
J.  F.  Kelly,  Manual  of  the  Township  and  Road  Laws  of  South  Dakota 
1907;  the  state  constitution,  biennial  reports  of  the  auditor, 
secretary  of  state  and  superintendent  of  public  instruction,  and 
annual  reports  of  the  railway  commissioners,  insurance  dqsartment 
and  treasurer. 

SOUTHBND-ON-SBA,  a  municipal  borough  and  watering- 
place  in  the  south-east  parUamentary  division  of  Essex,  England, 
on  the  estuary  of  the  Thames,  fop.  (x9ox),  28,857.  Area, 
5x72  acres.  It  is  36  m.  £.  from  London  by  the  London,  Tilbury 
&  Southend  railway;  and  is  served  also  by  the  Great  Eastern 
railway,  and  during  the  summer  by  steamers  from  London. 
It  first  sprang  into  notice  from  a  visit  of  Queen  Caroline  in 
x8o4,  and  as  it  is  the  nearest  seaside  resort  to  London  it  is  much 
frequented.  The  bathing  is  good,  but  the  tide  recedes  with 
great  rapidity  and  for  nearly  a  mile.  The  pier,  which  is  over 
xi  m.  in  length,  permits  the  approach  of  steamers  at  all  tides. 
Westcliff*on-Sea,  a  western  suburb,  has  a  station  on  the  London 
and  Tilbury  line.  Westward  again  is  Leigh-on-Sea  (an  urban 
district,  pop.  3667);  Its  lofty  Perpendicular  church  tower  is 
visible  from  afar.  At  Hadleigh,  4m.  west,  there  is  a  Salvation 
Army  farm  colony.  The  church  of  Hadleic^  is  Noiman, 
with  an  eastern  apse,  and  later  additions.  The  castle  was 
built  in  the  X3th  century,  and  two  ruined  towers  and  other  frag- 
ments remain.  Thorpe  Bay  is  a  residential  suburb  about  mid- 
way between  Southend  and  Shoeburyness.  Eastwood,  Gmt 
Wakering  and  Little  Wakering  are  parishes  in  the  nei^bour- 
hood.  Southend  was  incorporated  a  municipal  borough  in  1894, 
under  a  mayor,  6  aldermen,  and  x8  councillors;  in  19x0  these 
numbers  were  increased  to  8  aldermen  and  24  coundllots. 

SOUTHERNS,  THOMAS  (1660-1746),  English  dramatist, 
was  bom  at  Oxmantown,  near  Dublin,  in  x66o,  and  entered 
Trinity  College  in  X676.  Two  years  later  he  was  entered  at 
the  Middle  Temple,  London.  His  first  play.  The  Persian  Prima, 
or  the  Loyal  Brother  (1682),  was  bued  on  a  contemporary 
novel.  Tlie  real  interest  of  the  play  lay  not  in  the  plot,  but 
in  the  political  significance  of  the  personages.  Tachmas,  the 
"  loyal  brother,"  is  obviously  a  flattering  portrait  of  James  II., 
and  the  villain  Ismael  is  generally  taken  to  represent  Shaftes- 
bury. The  poet  received  an  ensign's  commission  in  Princess 
Anne's  regiment,  and  rapidly  rose  to  the  rank  of  captain,  but 
his  military  career  came  to  an  end  at  the  Revolution.  He  then 
gave  himself  up  entirely  to  dramatic  writing.  In  1692  be  revised 
and  completed  Cleomenes  fcr  Dryden;  and  two  years  later  he 
scored  a  great  success  in  the  sentimental  drama  of  The  Fatal 
Marriage,  or  the  Innocent  Adultery  (X694).  The  piece  is  based 
on  Mrs  Aphra  Behn's  The  i\rflffi,.  with  the  addition  of  a  oonie 
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nndcfplot.  It  was  frequently  revived,  and  in  1757  was  altered 
by  David  Garrick  and  produced  at  Druiy  Lane.  It  was  known 
later  as  IsabeUa,  or  The  Fatal  JUaniage.  The  general  spirit  of 
his  comedies  is  wdl  exemplified  by  a  line  from  Sir  Anthony 
Loot  (x69z) — "  every  day  a  new  mistress  and  a  new  quarrel." 
This  -comedy,  in  which  the  part  of  the  heroine,  disguised  as 
Sir  Anthmiy  Love,  was  excellently  played  by  Mrs  Mountfort, 
was  his  best.  He  scored  another  conspicuous  success  in 
OrooHoko,  or  Tko  Royal  Slam  (1696).-  For  the  plot  of  this  he 
was  again  indebted  to  the  novel  by  Mrs  Behn.  In  his  later 
pieces  "  Honest  Tom  Southeme "  did  not  secure  any  great 
successes,  but  he  contrived  to  gain  better  returns  from  his  plays 
than  Dryden  did,  and  he  remained  a  favourite  with  his  con- 
temporaries and  with  the  next  literaiy  generation.  He  died 
on  the  a  and  of  May  1746. 

His  other  plays  are :  Tko  Disappointment,  or  the  Mother  in  Fashion 
(1684),  foundedin  part  on  the  Curioso  Impertinente  in  Dori  Quixote; 
The  Wms'  Excuse,  or  Cuckolds  make  themselves  (1693);  The  Maid's 
Last  Prayer;  or  Any,  rather  than  fail  (169a):  The  Fate  of  Capua 
(1700);  The  Spartan  Dame  (1719),  uken  from  Plutarch's  Life  of 
Anns:  and  Money  the  Mistress  (1739). 

See  Plays  wrUten  by  Thomas  Southeme,  with  an  Account  of  the  Life 
and  Writings  of  the  Author  (1774). 

SOUTHEY,  ROBERT  (i  774-1843)',  English  poet  and  man  of 
letters,  was  bom  at  Bristol  on  the  lath  of  August  1774.  His 
father,  Robert  Soutbey,  an  unsuccessful  linendraper,  married 
a  Miss  Margaret  Hill  in  1772.  When  he  was  three,  Southey 
passed  into  the  care  of  Miss  Elizabeth  Tyler,  his  mother's  half- 
sister,  at  Bath,  where  most  of  his  childhood  was  q)ent.  She 
was  a  whimsical  and  deq>otic  .person,  of  whose  household  he 
has  left  an  amusing  account  in  the  fragment  of  autobiography 
written  in  a  series  of  letters  to  his  friend  John  May.  Before 
Southey  was  eight  years  old  he  had  read  ShakeH>eare  and  Beau- 
mont and  Fletcher,  while  his  love  of  romance  was  fostered  by 
the  reading  of  Hoole's  translations  of  Tasso  and  Ariosto,  and  of 
the  Faerie  Queene.  In  1788  he  was  entered  at  Westminster 
school.  After  four  years  there  he  was  privately  expelled  by  Dr 
William  Vincent  (1739-18^5),  for  an  essay  against  flogging  which 
he  contributed  to  a  school  magazine  called  The  Flagellant.  At 
Westminster  he  made  friends  with  two  boys  who  proved  faithful 
and  helpful  to  him  through  life;  these  were  Charles  Watkyn 
Williams  Wynn  and  Grosvenor  Bedford.  Southey's  uncle,  the 
Rev.  Herbert  HiU,  chaphiin  of  the  British  factory  at  Lisbon,  who 
had  paid  for  bis  education  at  Westminster,  determined  to  send 
him  to  Oxford  with  a  view  to  his  taking  holy  orders,  but  the 
news  of  his  escapade  at  Westminster  had  preceded  him,  and 
he  was  refused  at  Christ  Church.  Finally  he  was  admitted  at 
Balliol,  where  he  matriculated  on  the  3Td  <rf  November  1793,  and 
took  up  his  residence  in  the  following  January.  His  father 
had  died  soon  after  his  matriculation. 

At  Oxford  he  lived  a  life  apart,  and  gained  little  or  nothing 
from  the  university,  except  a  liking  for  swimming  and  a  know- 
ledge of  Epictetus.  In  the  vacation  of  1 793  Soutbey 's  enthusiasm 
for  the  French  Revolution  found  vent  in  the  writing  of  an  epic 
^ioem,JoanofArc,  published  in  1796  by  Joseph  Cottle,  the  Bristol 
bookseller.  In  1794  Samuel  Taylor  Coleridge,  then  on  a  visit  to 
Oxford,  was  introduced  to  Southey,  and  filled  his  head  with 
dreams  of  an  American  Utopia  on  the  banks  of  the  Susquehanna. 
The  members  of  the  "  pantisocracy  "  were  to  earn  their  living 
by  tilling  the  soil,  while  their  wives  cared  for  the  house  and 
children.  Coleridge  and  Southey  soon  met  again  at  Bristol, 
and  with  Robert  Lovell  developed  the  emigration  scheme. 
Lovell  had  married  Afary  Fricker,  whose  sister  Sara  married 
Coleridge,  and  Southey  now  became  engaged  to  a  third  sister, 
Edith.  Miss  Tyler,  however,  would  have  none  of  "  pantiso- 
cracy "  and  "  aapheterism,"and  drove  Southey  from  her  house. 
To  raise  the  necessary  funds  for  the  enterprise  Coleridge  and  he 
turned  to  lecturing  and  journalism.  Cottle  generously  gave 
Southey  £50  for  Joan  of  Arc,  and,  with  Coleridge  and  Lovell; 
Southey  had  dashed  off  the  drama,  printed  as  the  work  of 
0>leridge,  on  The  Fall  of  Robespierre.  A  volume  of  Poems  by  R. 
Southey  and  R.  Lovell  was  also  published  by  Cottle  in  i795* 
Soatbcj's  uncle,  Mr  HiU>  now  desired  him  to  go  with  him  to 


PortugaL  Before  he  started  for  Conmnii  he  was  married 
secretly,  on  the  14th  of  November  1795,  to  Edith  Fricker.  On 
his  return  to  England  his  marriage  was  acknowledged,  and  he 
and  his  wife  had  lodgings  for  some  time  at  Bristol.  He  was 
urged  to  undertake  a  profession,  but  the  Church  was  closed  to 
him  by  the  Unitarian  views  he  then  held,  and  medicine  was 
distasteful  to  him.  He  was  entered  at  Gray's  Inn  in  February 
1797,  and  made  a  serious  attempt  at  legal  study,  but  with  small 
reMilts.  At  the  end  of  1797  his  friend  Wynn  b<^;an  an  aIlowan<^ 
of  £160  a  year,  which  was  continued  until  1806,  when  Southey 
relinquished  it  on  Wynn's  marriage.  His  Ldters  written  during 
a  Short  Residence  in  Spain  and  Portugal  were  printed  by  Cottle  in 
1797,  and  in  1797-1 799  appeared  two  volumes  of  Minor  Poems 
from  the  same  press.  In  1798  he  paid  a  visit  to  Norwich,  where 
he  met  Frank  Sayers  and  William  Taylor,  with  whose  transitions 
from  the  German  he  was  already  acquainted.  He  then  took  a 
cottage  for  himself  and  his  wife  at  Westbury  near  Bristol,  and 
afterwards  at  Burton  in  Hampshire.  At  Burton  he  was  seized 
with  a  nervous  fever  which  had  been  threatening  for  some  time. 
He  moved  to  Bristol,  and  after  preparing  for  the  press  his  edition 
of  the  works  of  Thomas  Chatterton,  undertaken  for  the  relief 
of  the  poet's  sister  and  her  child,  he  sailed  in  1800  for  Portugal, 
where  he  began  to  accumulate  materials  for  his  history  of 
Portugal.  He  also  had  brought  with  him  the  first  six  books  of 
Thalaba  the  Destroyer  (1801),  and  the  remaining  six  were  com- 
pleted at  Cintra.  The  unrhymed,  irregular  metre  of  the  poem 
was  borrowed  from  Sayers. 

In  z8ox  the  Southeys  returned  to  Engjland;  and  at  the  invita- 
tion of  Coleridge,  who  held  out  as  an  inducement  the  society  of 
Wordsworth,  they  visited  Keswick.  After  a  short  experience 
as  private  secretary  to  Isaac  Corry,  chancellor  of  the  exchequer 
for  Ireland,  Southey  in  1803  took  up  his  residence  at  Greta  Hall, 
Keswick,  which  he  and  his  family  shared  thenceforward  with 
the  CoI«ridges  and  Mrs  Lovell.  His  love  of  books  filled  Greta 
Hall  with  a  library  of  over  14,000  volumes.  He  possessed  many 
valuable  MSS.,  and  a  collection  of  Portuguese  authorities 
probably  unique  in  England.  After  1809,  when  Coleridge  left 
his  family,  the  whole  household  was  dependent  on  Southey's 
exertions.  His  nervous  temperament  suffered  under  the  strain, 
and  he  found  relief  in  keeping  different  kinds  of  work  on  hand  at 
the  same  time,  in  turning  from  the  History  of  Portugal  to  poetry. 
Madoc  and  Metrical  Tales  and  Other  Poems  appeared  in  1805, 
The  Curse  of  Kehama  m  1810,  Roderich,  the  last  of  the  Goths,  in 
1814.  This  constant  application  was  lightened  by  a  happy 
family  life.  Southey  was  devoted  to  his  children,  and  was 
hospitable  to  the  many  friends  and  even  strangers  who  found  their 
way  to  Keswick.  His  friendship  for  Coleridge  was  qualified  by 
a  natural  appreciation  of  his  failings,  the  results  of  which  fell 
heavily  on  his  own  shoulders,  and  he  had  a  great  admiration 
for  Wordsworth,  although  their  rdations  were  never  intimate. 
He  met  Walter  Savage  Landor  in  1808,  and  their  mutual 
admiration  and  affection  lasted  until  Southey's  death. 

From  the  establishment  of  the  Tory  Quarterly  Review  Southey,' 
whose  revolutionary  opinions  had  changed,  was  one  of  its  most 
regular  and  useful  writers.  He  supported  Church  and  State, 
opposed  parliamentary  reform,  Roman  Cathoh'c  emancipation, 
and  free  trade.  He  did  not  cease,  however,  to  advocate  measures 
for  the  immediate  amelioration  of  the  condition  of  the  poor. 
With  Wilh'am  Gifford,  his  editor,  he  was  never  on  very  good 
terms,  and  would  have  nothing  to  do  with  his  harsh  criticisms  on 
living  authors.  His  relations  with  Gifford's  successors.  Sir  J.  T. 
Coleridge  and  Lockhart,  were  not  much  better.  In  1813  the 
laureateship  became  vacant  on  the  death  of  Pye.  The  post  was 
offered  to  Scott,  who  refused  it  and  secured  it  for  Southey.  A 
government  pension  of  some  £160  had  been  secured  for  him, 
through  Wynn,  in  1807,  increased  to  £300  in  1835.  In  181 7  the 
unauthorized  publication  of  an  early  poem  on  Wat  Tyler,  full  of 
his  youthful  republican  enthusiasm,  brought  many  attacks  on 
Southey.  He  was  also  engaged  in  a  bitter  controversy  wit  h  Byron, 
whose  first  attack  on  the  "  ballad-monger  "  Southey  in  English 
Bards  and  Scotch  Reviewers  nevertheless  did  not  prevent  them 
from  meeting  on  friendly  terms.   Southey  makes  little  reference 


to  B]Tim  Id  hli  Ictten,  but  Byron  uHTti  (Leitert  and  Jimmali, 
ed.  Erotbeio,  iv,  171)  tliit  he  wu  Tcqwosible  foi  luiidtl  tpreid 
tbout  hinixlf  and  SteUcy.  In  Ihu  frune  of  mind,  due  M  much 
to  pmou]  tafa  u  lo  utuiil  intipithx  lo  Soutbey'*  prindpla, 
Byron  dedicated  Cm  Juan  to  the  Uureale,  in  what  he  hinnelj 
cill«d  "  good,  aimple,  uvice  vent."  In  the  iotioduction  10  his 
Viiim  if  Jadtmal  (iSii)  Southcy  InKitcd  a  homily  on  the 
"  Silinic  School "  o[  pocliy,  luuniitaktbly  dirttted  at  Byron, 
who  icplied  in  the  aatiie  of  the  ume  name.  The  unfaituniie 
controveny  vu  renewed  even  after  Byron'i  death,  In  con- 
■equcnce  of  ■  passage  in  Mednin'sCmHrJiUfnuit/I-ird  Byrat. 

Meanwhile  the  household  at  Greta  Hall  wai  growing  smaller. 
Southcy's  eldut  >oa,  Herbert,  died  in  1B16,  and  a  favourite 
daughter  in  i3a6;  Sara  Coleridge  married  in  iSip;  in  igj4  his 


eldest  daughter,  1 
Mn  EouUiey,      ' 


lilh,  I 


the  SI 


;8]flh 


/,  whose  health  had  long  gi^ 
Dccame  insane.  Sbe  died  in  1S37,  and  Southey 
neit  year  with  Henry  Crahb  Robinson  and  othi 
matiied  his  friend  Carobne  Bowles  (see  below),  bui  nu  menioiy 
was  failing,  and  bis  mental  powers  gradually  left  him.  He 
died  on  the  itst  of  March  1S4],  and  was  buried  in  CiDsthwiile 
churchyard.  A  monument  lo  his  memory  was  erected  in  the 
church,  with  .an  inscription  by  Wordsworth. 

The  amount  ol  Soulhey'i  work  in  liteniure  is  erumnous.  His 
collected  verse,  with  its  explanatory  notes,  fills  ten  volumes, 
his  prose  occupies  about  forty.  But  his  greatest  enterprises,  his 
history  of  Portugal  and  his  account  of  the  monastic  orders,  were 
left  uncompleted,  and  this,  in  some  sense,  a  typical  of  Southey's 
whole  achievement  in  the  world  of  letters;  there  is  always  lome- 
thmg  unsatisfying,  disappointing,  about  him.  This  is  most  tnie 
of  his  efforts  in  verse.  In  his  childhood  Southey  feU  in  with 
Tasso.  Tasso  led  him  to  Arioslo,  and  Ariosto  to  Spenser.  These 
luxuriantly  imaginative  poets  c^tivaled  the  boyj  and  Southey 
mistook  his  youthful  enthusiasm  for  an  abiding  inspiration. 
His  inspiration  was  not  genuinely  imaginativci  he  had  too  large 
an  infusion  of  prosaic  commonplace  in  his  nature  to  be  a  true 
follower  of  Ariosto  and  Spenser.  Southey,  quite  early  in  life, 
resolved  to  write  a  series  of  epics  on  the  chief  reli^ns  of  the 

His  failure  is  twofold:  he  was  wanting  in  artistic  power  and  in 
sympathy.    When  his  epics  arc  not  wildly  impossible 


irably  di 
'le  worid  w 


at  lit  to 


religions  of  the  worid  when  he  can  say  of  (he  prophet  who  has 
satisfied  the  gravest  races  of  mankind — Mahomet  was  "  far 

tual  eadowments."  Southey*s  age  was  bounded,  and  had  little 
sympathy  for  anything  beyond  itself  and  its  own  narrow 
tnterestsi  it  was  violently  Toiy,  narrowly  Protestant,  defiantly 
English.  And  in  his  verse  Southey  truthfully  rejects  the  feeling 
of  his  age.  In  the  shorter  pieces  Southey's  commonplace  asserls 
itself,  and  if  that  does  not  meet  us  we  £nd  his  bondage  to  his 
generation.  This  bondage  is  quite  abject  in  Tlie  Vision  oj  Jiidt- 
jUHf;  Southey^s  heavenly  personages  are  British  Philistines 
from  Old  Sarum,  magnibed  but  not  transformed,  engaged  in 
endless  placid  adoration  of  an  infinite  George  III.     For  this 

bb  own  Viiian  of  Juiimenl  by  way  ol  parody. 

Some  of  Southey's  subjects,  "  Tlie  Poet's  Pilgrimage"  for 
instance,  he  would  have  treated  delightfully  in  prose;  others, 
like  the  "  Botany  Bay  Eclogues,"  "  Songs  (0  American  Indians," 
"  The  Pig,"  "  The  Dancing  Bear."  should  never  have  been 
written.  Of  his  ballads  and  melrical  tales  many  have  passed 
Into  lamiUai  use  as  poems  for  the  young.  Among  these  are 
"Th*  Inchtipe  Rock,"  "Lord  WiUiam,"  "The  Battle  of 
Blenheim,"  the  ballad  on  Blsbop  HUto,  and  "The  Welt  of 
St  Keyne." 

Southey  was  not  in  the  highest  sense  of  the  word  a  poet;  but 

there  Southey  is  a  master  in  his  art,  who  works  al  ease  with  grace 
and  skill.  "  Souihey'a  prose  is  perfect,"  said  Byron;  and,  if  we 
do  not  atrelcb  the  "  perfect,"  or  take  it  to  mean  the  supreme 
perfection  ol  Ibe  very  greatest  master*  of  style,  Byron  wis  fi^t. 


In  prase  the  real  Southey  emerga  from  hli  anvenllonality. 
His  interest  azid  his  curiosity  are  unbounded  as  his  CnHwo- 
Ptsa  Book  will  pmve;  his  stores  of  learning  are  at  bis  readeit' 
service,  as  in  Tkt  Docior,  a  rambling  miscellany,  valued  by  maay 
readera  tieyond  bis  other  work.  For  biography  he  liad  a  real 
genius.  TbttLife  0}  fl dim  [1  vols.,  iSijI,  which  has  become  a 
model  of  the  short  life,  arose  out  of  an  article  contributed  to  the 
Quarterly  Reriev;  he  contributed  another  excellent  biography  10 
hiseditionof  the ft'drlic/lfiUianCnw^dS  vols.,  iSjj-tSjj}, 
and  his  Life  tf  Wtriey;  and  the  Rise  awt  Premiss  of  UeUudirm 
(]  vols.,  iSio)  is  only  less  famous  than  his  L^e  of  Hettim,  But 
the  truest  Southey  is  in  his  Letters:  the  loyal,  gallant,  tender- 
hearted, faithful  man  that  he  was  isrevealed  in  them.  Southey's 
fame  will  not  rest,  u  he  supposed,  on  his  verse;  all  his  faults  are 
in  that— all  his  own  weakness  and  all  the  false  taste  of  his  age 
But  his  prose  assure*  him  a  hi(^  place  in  English  litentmc, 
though  not  a  place  in  the  first  lank  even  of  prose  writers. 

tSa7)i  CIrimiiii  of  tin 

.  .  .  I3  ^.  Vto/)';  L^ijmn  E^ii^H  O^l^m^ 
Esbiieiia  (3  voU.,  t807},  purporting  to  be  a  Snniard't  LinpTTwaai 
of  England;  an  editioa  of  the  Rima^  <4Et*n  ^"1"  ^^i^  U  voU-, 
liirjy.OwmiatHetHaniMOIiiinBra  (1  volh.  igii);  CMuls  ...  Ik 
PrinaRltmi  .  ,  .  (Igu);  Carmem  TritrnpliaU  .  .  .  amd  Carrnima 
Aulia.  .  .  {tSu};  If i*or  PtBiu  .  .  .  (ihi<U  Laj  of  tki  Lanrali 
(iSltt),  an  epithalamium  for  the  Pripccas  Charlode:  The  Fetft 
rairuuHte  Waterht  (1S16);  Wat  Tyler:  a  imrnalU  potm  <ig|;); 
£<iur  te  WiUisa  £>nU  ^,  V./>.  (lil7).  on  the  occaiian  of  itiK- 
lu>a  made  in  (he  House  d  Commons  on  Wat  Tyler;  Bisbrj  of 
fiisil  (3  vols.,  igio,  1B17.  liia):  EipeiUim^ Orntt  anitke  Cnma 
of  Arnm  <i»2i):  A  Beek  of  0<e  anrcli  {>  vOi.,  sH^:  A  Tale  ^ 
/sMuuv  (1825);  Vindiciae  Eedeeiae  AaHieiauu,  LtUen  lo  C. 
BtitUr.  Esq..  ampriiimi  enayt  m  lie  Rtmisli  TWuin  an'  mmdualtmM 
Ike  Book  d/Mi  ClEirenigi6]  1  HisUryefUePemianln  War  (3  vcb.. 

If-   -"-     i  "  live*  of  uneducated  PoMt,"  pie£ied  to  vTiH 

h'  gio):  AU  Ar  Iflcand  The  POgnm  la  CompoatOa 

(i  u^nt.  or  Catiiiiei  Mtlke  Fripea  01^  Proipeea 

al  I.,  iSsq) :  Lift  ot  Jakit  Bimya*,  nefried  to  an 

K  l.tFilpimij'i^as-.SdeciWorkettBrilitkPaai 

jr  iiuow,  edited  mit  biotrafiiital  aeHeei  ,  .  .  (1B31) 

E  I  PdiliaU  .  .  ,  lunp  Am  aHeOid  (3  vd*..  1831)  i 

L  rale,  tailh  an  intradaetory  titia  ej  Of  Hotel  Bisleey 

el  ng  5  vols.  (itiu-iS40)  of  Lardaer'i  CMmel  Cjil- 

a  f  (J  vols.,  1831-1847),  Ih- '—  —  — ' ' 

B  .in4aw,  the  ^.  i:\Voa 

B  [8«-ieji>,  edited  by  <' 

IW  ^ lunfinishtd),  milA  el 

E<  tv.  H.  HiU.    A  coUenn  « 

n  837-1S3B)  was  followed  by  a  1 

.]  Kottrt  SoMlSey  U  vcJ!.,  lSs6).  ediled  by  j. 

-  <- '— ' 0/  Re*"'  Sniikey  wil*   Caret 

'nrrejpoadeiue   wilt    Sirllrj,   1 


xlited  by  the  amei  0(n 


'/TS^S. 


E.    Dowdcr 

correspondence,  editec 
ttory  a  kit  life  vrittea 

(printed  in  Bohn 

"- (he  English  kc. 
made  the  select! 


:i879)in(heEr 

he  Golden  Traiijri^; 

xlween  Byron  and  Southey, 
letween  Smitke)'  and  Poraon, 


by  Mr  John  Dennis, 
Sumbid  Library  {j^^ 


Koherl  Soaliey.  IW 

«ttnM7). 

,  ..-a altoSMttirr 

Series,  by  Profetsor  E.  Dowden. 
by  Retetl  Snlliey  (1895]  in 


ol  W.  S.  Landor.  two  cri  which  an 
d  two  between  Southey  anl  Laadar. 

ind  wife,  Caboluit  Amra  SoDTHEV  (i7S6~i8S4). 
was  tlie  daugbler  of  an  East  Indian  captain,  Charles  Bowles. 
Shewasbomat  Lymington,  HanU,  on  the  7th  ol  October  1 7S6. 
As  a  giri  Caroline  Anne  Bowles  showed  a  certain  literary  and 
artistic  aptitude,  the  more  remarkable  perhaps  from  the  lortdi- 
net*  of  hd  eariy  life  and  the  morbidly  delicate  condition  ol  her 
health— an  aptitude  however  of  no  real  distinction.     When  moner 

bet  talents  to  account  in  literature.  She  sent  anonyntoinlT  lo 
Soatbey  a  Danative  poem  called  EBm  FUtttOm,  and  (hb  kid 
ta  the  aaiaaintancahip  and  long  IritOdiUp^jrhidi,  im  liigf 
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'culniinated  in  their  marrfage.  *"ElUn  FUtartkur  (1820)  may  be 
taktn  as  tjrpical,  in  its  prosy  simplicity,  of  the  rest  of  its  author's 
Work.  Mrs  Southey's  poems  were  published  in  a  collected 
edition  in  1867.  Among  her  prose  writings  may  be  mentioned 
Chapters  on  Chwrchyards  (1829),  her  best  work;  Tales  of  the  Moors 
(1828) ;  and  Sdwyn  in.Search  of  a  Daughter  (1835).  It  was  soon 
after  her  marriage  that  her  husband's  mental  state  became 
hopeless,  and  from  this  time  till  his  death  in  1843,  and  indeed 
till  her  own,  her  life  was  one  of  much  sufifering.  She  was  not  on 
good  terms  with  her  stepchildren,  and  her  share  in  Southey's 
life  is  hardly  noticed  in  Charles  Cuthb^  Southey's  Life  and 
Correspondence  of  his  father.  But  with  Edith  Southey  (Mrs 
Warter)  she  was  always  in  friendly  relations,  and  she  supplied 
the  valuable  additions  to  Southey's  correspondence  published 
by  J>  W.  Warter. .  She  is  best  remembered  by  her  oorreqwn- 
dence  with  Southey,  which,  ne^ected  in  the  official  biography, 
was  edited  by  Professor  Dowden  in  x88i. '  Mrs  Southey  diAi  at 
Buckland  Cottage,  Lymington,  on  the'  20th  of  July  1854,  two 
years  after^the  queen  had  granted  her  an  annual  pension, of 
i2oa 

• .  BeridM  the  works  already  mentioned/  Mm  Southey  wrote  The 
^iWidon^s  Tale,  and  other  Poems  (1822):  Solilary.  Hours  (prose  and 
vene,  1826):  Tales  ^  the  Factories  (183;$):  The  Birthday  (1836);  and 
Robin  Hood,  written  in  conjunction  with'  Southey,  at  whooe  death 
this  metrical  production  was  incomplete. 

80U1H0ATB,  an  urban  district  in  the  Enfield  parliamentaxy 
division  of  Middlesex,  Engkuid,  9  m.  N.  of  St  Paul's  Cathedral, 
London,  on  the  Great  Northern  railway.  Pop.  (1901),  14,993. 
It  is  pleasantly  situated  in  a  wooded  district,  and  forms  an  outer 
residential  suburb  of  the  metropolis.  Christ  Church,  in  Early 
Enfl^ish  st^e,  is  the  work  of  Sir  Gilbert  Scott,  and  contains 
stained  glass,  windows  from  the  designs  6f  Sir  E.  Bume- Jones  and 
D.  G.  Rossetti.  Close  to  New  Southgate  station  is  Colney  Hatch 
Lunatic  Asylum  for  the  county  of  London,  opened  in  1851  and 
subsequently  much  enlarged. 

SOUTH  GB0R6IA,  an  umnhabited  British  island  in  the  South 
Atlantic  Ocean,  about  900  m.  S.  by  E..of  the  Falklands,  in 
54^-55*  S.,  36^-38*'  W.;  area  x6oo  sq.  m.  •  It  is  mountainous, 
with  snowy  pealu  6000  to  8000  ft.  high,  their  slopes  furrowed 
with  deep  gorges  filled  with  glaciers.  Its  geological  constitution — 
gneiss  and  argillaceous  scUsts,  with  no  trace  of  fossils — shows 
that  the  island  is,  like  the  Falklands,  a  surviving  fragment  of 
some  greater  land-iyiass  now  vanished,  most  probably  indicating 
r  former  extension  of  the  Andean  system.  At  Royal  Bay,  on 
the  south-east  side,  was  stationed  the  German  expedition  -sent 
out  to  observe  the  transit  of  Venus  in  1882.  The  island  would 
be  well  suited  for  cattle  or  sheep  farming  but  for  its  damp, 
foggy  climate.  The  flora  is  surprisingly  rich,. and  the  German 
naturalists  were  able  to  collect  thirteen  flowering  plants,  mostly 
common  also  to  the  Falklands,  but  one  allied  to  a  form  found 
in  distant  New  Zealand.  South.  Georgia  is  politically  attached 
to  the  FalMands. 

SOUTH  HADLEY,  a  township  of  Hampshire  county,  Massar 
chttsetts,  U.SA.,*on  the  Connecticut  river,  about  .12  m.  N.  of 
SpringfiekL  P<^.  (1900),  4526,  of  whom.  X119  were  foreign- 
bom;  (1910  census),  4894.  Area,  .x8*5  sq.  pi. '-  There  are  no 
steam  railways,  but  an  eliectric  line  connects  South  Hadley  and 
South  Hadley  Falls  with  .the  New  Y6rk,  New  Haven  &  Hartford 
and  the  Boston  &  Maine  raflways  at  Holyoke.  ^  The  village  of 
South  Hadley,  or  the  Center,  lieaat  the  south  base  of  Mount 
Holyoke,  about  4  m.  from  Holyoke  and  about  5  m.  from  South 
Hadley  Falls;  it  is  the  seat  of  Mount  Holyoke  College.  South 
Hadley  Falls  are  connected  with  Holyoke  by  a  bridge  across  the 
Connecticut  river.  The  falls  of  the  river  afford  water-power  for 
paper  mills,  cotton  and  woollen  mills,  and  saw  mills.  South 
Hadley  was  originally  a  part  of  the  township  of  Hadley,  but  in 
X753  the  district  of  South  Hadley.  was  established,  and  in  1775 
incorporated  as  a  separate  township. 

SOUTH  HOLLAND,  a  province  of  Holland,  bounded  W.  by  the 
North  Sea,  N.  by  North  Holland,  E.  by  Utrecht  and  Gelderland, 
S.E.  by  North  Brabant,  and  S.  by  Zeeland.  ■  It  has  an  area  of 
1x66  aq.  m.,  and  a  population  (1905)  of  x,287»363.-l,Ita^aouth' 


eastern  and  southern  boundaries  are  defined  by  the  "estuaries 
called  the  New  Merwede,  the  Hollandsch  Diep,  the  Volkerak,  the 
Krammer,  and  Grevelingen,  and  the  province  includes  the  delta 
islands  of  Goeree  (Goedcreede)  and  Overflakkee,  Voome  and 
Putten,  Rosenburg,  Yselmonde,  Hoeksche  Waard,  and  Dord- 
recht. The  natural  division  into  dunes,  geest  grounds,  and  clay 
and  low  fen  holds  for  South  as  well  as  for  North  Holland.  Noord- 
wyk-on-Sea,  Katwyk-on-sea,  Scheveningen,  and  Ter  Heide  are 
watering-places  and  fishing  villages.  The  Hook  (Hoek)  of 
Holland  harbour,  built  at  the  mouth  of  the  New  Waterway  (i 866- 
1872)  from  Rotterdam,  is  the  chief  approach  to  Central  Europe 
from  Harwich  on  the  east  coast  of  England.  At  the  foot  of 
the  dunes  are  the  old  towns  and  villages  of  Sassenheim,  dose  to 
which  are  slight  remains  of  the  andent  castle  of  Teilingen  (i  2th 
century),  in  which  the  countess  Jacoba  of  Bavaria  died  in  1433. 
Among  other  places  of  interest  are  Rynsburg,  the  site  of  a 
convent  for  nobles  founded  in  11 33  and  destroyed  in  the  time 
of  Spanish  rule;  Voorschoten;  Wassenaar,  all  of  whidi  were 
formerly  minor  lordships;.  Loosduinen,  probably  the  Lugdunum 
of  the  Romans,  and  the  seat  of  a  Cistercian  abb^  destroyed  in 
1579;  Naaldwyk,  an  ancient  lordship;  and 's  Gravenzande,  which 
possosed  a  palace  of  the  counts  of  Holland  in  the  X2th  century, 
when  it  was  a  harbour  on  the  Maas. ..  The  Hague,  situated 
in  the  middle  of- this  line  of  ancient  villages,  is  the  capital  of  the 
province.  ii^The  market-gardening  of  the  region  called  the  Wcst-j 
land,  between  the  Hague  and  the  Hook  of  Holland,  is  remark- 
able, and  large  quantities  of  vegetables  are  exported  to 
England.'^  On  the  clay  and  low  fen  cattle-reaiing  and  the 
making  of  the  Gouda  cheeses  are  the  principal  occupations.' 
Flourishing  centres  of  industry  are  found  along  the  numerous 
river  arms,  induding  Maasltiis,  Vlaardingcn,  Schiedam,  Rotter- 
dam, Gorinchem,  and  Dordrecht.  Here  also  are  some  of  the| 
oldest  settlements,  such  as  Vianen  on  the  Lek,  Leerdam  on 
the  Linge,  and  Woudrichem  or  Woerkum  at  the  junction  of  the 
Maas  and  Merwede.*  Woudrichem  guards  the  entrance  -to 
the  Merwede  in  conjunction  with  Fort  Loevestein  on  the  opposite 
shqre.  ^  Vianen  is  supposed  to  be  the  Fanum  Dianae  of 
Ptolemy,  and  was  the  seat  of  an  independent  lordship  which 
passed  to  the  family  of  Brederode  in  1418,  and  later  to  the 
princes  of  Lippe-Detmold,  from  whom  it  was  bought  by  the 
states  in  1725.  ,  There  is  a  fine  tomb  of  Reinoud  van  Brederode 
(d.  1556)  and  his  wife  in  the  Reformed  Church.  The  lordship' 
of  Leerdam  arose  out  of  a  division  of  the  lordship  of  van  Arkd 
and  descended  to  the  house  of  Egmond.  •  It  was  raised  to  a 
countship  in  1492,  and  passed  by  marriage  to  the  family  of 
Orange-Nassau.  The  Reformed  Church  contains  the  tomb  of 
John,  last  lord  of  van  Arkel. 

S0UTHIN6T0N;  a  township  of  Hartford  county,  Connecticut; 
U.S.A.,  about  15  m.  S.W.  of  th«  city  of  Hartford.  Within  the 
township  b  the  borough  of  Southingtpn,  served  by  the  New 
York,  New  Haven  &  Hartford  railroad.  Pop.  of  the  township 
(1910),  6516,  which  induded  that  of  the  borough,  37x4.  The 
area  of  the  township  is  35  sq.  m.  ;  The  principal  industry  is  the 
manufacture  of  hardware  goods.^  Between  X809  and  X874  as 
many  as  236  patents  were  granted  to  residents.  Southington 
was  originaUy  a  part  of  the  township  of  Farmington.  It  was 
settled  about  1697;  in  1724  it  became  an  independent  parish 
under  the  name  of  Panthom.  ,  The  township  was  incorporated 
in  X779,  tlie  borough  in  X889.      ^  .  , 

See  H.  R.  Timlow's  Ecclesiastical  and  Other  Shetches  of  Southingfon. 
(Hartford,  1875). . 

SOUTH  MELBOURNE,,  a  dty  of  Bourke  county,  Victoria, 
Australia,  separated  from  Mdboume  in  1855,  proclaimed  a 
dty  in  X883,  and  formerly  known  as  Emerald  Hill.  Pop.  (1901),' 
40,637.  It  returns  three  members  to  parliament  and  contains 
the  residence  of  the  governor  of  the  colony.  The  wharves  on 
the  river  Yarra  and  its  numerous  manufactures  contribute  to 
the  wealth  and  importance  of  the  dty.  .  . 

.  SOUTH  MOLTON.  a  market  town  and  'municipal  borough  hi 
the  South  Molton  parliamentaxy  division  of  Devonshire,  England, 
on  the  river  Mole,  X97  m.  W.  by  S.  of  London,  by  the  Great 
JVestem  railway.^  Pop..(i9Qx),  2848.  V  Besides  the  parish  church 
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of  St  Mary  Magdalene,  a  fine  and  massive  Perpendicular  building 
with  an  ancient  pulpit  of  carved  stone,  there  are  a  guildhall  and 
market  house.  Linen  goods  are  manufactured;  fairs  are  held 
twice  yearly,  and  numerous  flour. mills  are  worked  by  the  river. 
The  town  is  governed  by  a  mayor,  4  aldermen,  and  xa  councillors. 
Area,  5910  acres. 

South  Molton  {Sud  MouUma)  was  probably  the  site  of  a  very 
early  settlement,  the  remains  of  a  British  camp  being  visible 
2  m.  south  of  the  town,  but  its  authentic  history  begins  with  the 
Domesday  survey,  which  relates  that  the  manor  had  been  royal 
demesne  of  Edward  the  Confessor  and  now  paid  £10  a  year  to 
the  Conqueror.  In  the  13th  century  it  was  held  by  Nicholas 
Fitz  Martin  of  the  earl  of  Gloucester  for  the  service  of  finding 
a  bow  with  three  arrows  to  attend  the  earl  when  he  should  hunt 
in  Gower.  In  1246  Nicholas  obtained  a  grant  of  a  Saturday 
market  and  a  fair  at  the  feast  of  the  Assumption  (both  maintained 
up  to  the  present  day),  and  in  1275  South  Molton  appears  for 
the  first  time  as  a  mesne  borough  under  his  overlordship.  The 
borough  subsequently  passed  to  the  Audleys,  the  Hollands,  and 
in  1487  was  granted  for  life  to  Margaret,  duchess  of  Richmond, 
who  in  1490  obtained  a  grant  of  a  fair  (which  is  still  held)  at  the 
nativity  of  St  John  the  Baptist.  It  returned  two  members  to 
parliament  in  1302,  but  no  charter  of  incorporation  was  issued 
until  that  of  Elizabeth  in  1590,  instituting  a  common  council 
of  a  mayor  and  eighteen  burgesses,  three  of  whom  yrert  to  be 
elected  capital  burgesses,  with  a  recorder,  steward  of  the  borough 
court,  two  sergeants-at-mace,  and  a  court  of  record  every  three 
weeks  on  Monday.  A  fresh  charter  was  issued  by  Charles  II. 
in  1 684.  This  remained  in  force  until  the  Municipal  Corporations 
Act  of  1835.  The  town  formerly  had  a  considerable  manufacture 
of  serges  and  shalloons,  or  light  woollen  linings,  so  called  from 
Chilons-sur-Marne,  France. 

SOUTH  NORWALK.  a  dty  of  Fairfield  county,  ConnecUcut, 
U.S.A.,  at  the  mouth  of  the  Norwalk  river,  on  Long  Island  Sound, 
in  the  township  of  Norwalk,  and  42  m.  by  rail  N.E.  of  New  York. 
Pop.  (1900)  6591 ,  including  1 528  foreign-bom  (many  Hungarians) 

(md  83  negroes;  (19 10)  8968.  It  is  served  by  the  main 
ine  and  the  Danbury  division  (of  whidi  it  is  a  terminus)  of 
the  New  York,  New  Haven  &  Hartford  railway,  by  inter-urban 
electric  lines,. and  by  steamboats  to  New  York.  The  business 
and  manufacturing  section  is  close  to  the  river  and  only  a  few 
feet  above  it;  behind  this,  along  a  ridge,  is  the  residential  district; 
!along  the  Sound  are  summer  cottages  and  pleasure  resorts. 
;West  Avenue  is  a  finely  shaded  drive.  The  city  has  a  public 
library  and  a  soldiers'  monument.  South  Norwalk  is  chiefly 
a  manufacturing  and  commercial  city.  It  has  a  good  harbour 
.(in  which  there  are  three  lighthouses),  considerable  coastwise 
trade,  and  important  oyster  fisheries.  South  Norwalk,  long  an 
unincorporated  village  called  Old  Well,  was  chartered  as  a  dty 
under  its  present  name  in  1870,  and  its  charter  was  revised 
and  amended  in  1882, 1897  and  1909. 

SOUTHOLD,  a  township  of  Suffolk  county.  New  York,  occupy- 
ing the  peninsula  at  the  N.E.  of  Long  Island,  and  induding 
the  islands  E.N.E.  of  this  peninsula.  Plum  Island,  on  which 
defences  protect  the  eastern  entrance  to  Long  Island  Sound, 
Little  Gull  Island,  on  which  there  is  a  lighthouse.  Great 
Gull  Island,  and  Fisher's  Island.  Pop.  (1900),  8301;  (1910, 
U.S.  census),  10,577.  Excluding  the  Ldands  to  the  east,  the 
township  is  about  25  m.  long  and  its  average  width  is  2  m.; 
the  Sound  shore  is  broken  only  by  Mattituck  and  Goldsmith's 
inlets,  but  the  southern  shore  is  broken  with  bays  and  necks 
of  land.  The  surface  is  hilly,  with  occasional  glacial  boulders. 
The  Long  Island  railway  serves  the  prindpal  villages  of  the 
township,  Mattituck,  Cutchogue,  Peconic,  Southold  and  Green- 
port  (pop.  in  1905,  2667),  and  from  Greenport  steamers  run 
to  Shelter  Island,  Sag  Harbor,  New  London  and  New  York. 
Beyond  Greenport  are  the  villages  of  East  Marion  and  Orient. 
Greenport  has  some  shipping  and  some  oyster  fisheries,  as- 
paragus is  grown  at  Mattituck,  and  Peconic  Bay  is  noted  for 
its  scallops.  •.  Southold  is  a  summer  resort,  and  it  is  historically 
interesting  as  one  of  the  first  English  settlements  on  Long  Island. 
.The  first  permanent  settlement  bere.was.made  in_x64o;  land  was 


bought  from  the  Indians  in  August  (a  lease  from  the  proprietor 
William  Alexander,  Lord  Stfarling,  had  been  secured  in  1639),  and 
on  the  2ist  of  October  1640  a  Presbyterian  church  was  oiganized 
under  John  Youngs,  who  came  from  New  Haven  and  had  been 
connected  with  a  St  Margaret's  church  in  Suffolk,  England, 
probably  at  Reydon,  near  South  wold;  and  it  is  possible  that  the 
settlement  was  named  from  Southwoldt  though  as  it  was  commonly 
called  '*  the  South  Hold  "  by  early  writers  and  a  settlement  on 
Wading  River  was  called  West  Hold,  the  name  was  probably 
descriptive.  A  meeting-house  was  built  in  1642,  and  biblical 
laws  were  enforced.  Southold  was  originally  ■  one  of  the  six 
towns  under  the  New  Haven  jurisdiction,  but  in  1662  was  placed 
under  Connecticut;  in  1664  it  objected  strongly  to  the  transfer 
of  Long  Island  to  the  duke  of  York;  in  1670  refused  to  pay  taxes 
imposed  by  Governor  Frands  Lovelace  of  New  York;  in  1672 
petitioned  the  king  to  be  under  Connecticut  or  to  be  a  free 
corporation;  in  .1673,  when  the  Dutch  got  control  of  New  York, 
witKstood  the  Dutch  commissioners,  with  the  help  of  Connecti- 
cut; and,  in  1674,  after  English  supremacy  was  again  estab- 
lished in  New  York,  still  hoped  to  be  governed  from  Connecticut. 
The  township  was  chartered  by  Governor  Edmund  Andros  in 
1676.  Greenport  was  not  settled  until  the  first  quarter  of  the 
X9th  century,  and  was  incorporated  as  a  village  in  1838. 

See  Epher  Whitaker.  History  of  Southold,  L.L:  Its  First  Century 
(Southold.  1881):  Southold  Town  Records  (2  vols.,  Southold,  1882- 
1884),  and  an  address  by^  C.  B.  Moore  in  Celebration  of  the  2S0th 
Annnersary  of  the  Formation  of  the  Tovm  and  the  Church  of  Southold, 
LJ.  (Southold,  1890). 

SOUTH  OMAHA,  a  city  of  Douglas  county,  Nebraska,  U.SA.. 
on  the  high  western  bluffs  of  the  Missouri,  immediatdy  adjoining 
Omaha  on  the  south.  Pop.  (1900),  26,001,  of  whom  5607  were 
foreign-bom;  (1910,  census)  26,259.  It  is  served  by  the 
Chicago,  Burlington  &  (^incy,  the  Chicago  Great  Western,  the 
Chicago,  Milwaukee  &  St  Paul,  the  Chicago,  Rock  Island  & 
Padfic,  the  Illinois  Central,  the  Missouri  Pacific,  the  Union 
Padfic,  the  Chicago  8c  North  Western,  and  the  short  Omaha 
Bridge  Terminal  railways.  The  principal  public  buildings  are 
the  Federal  building  (housing  the  post  office  and  the  bureau 
of  animal  industry),  the  public  library  and  the  live-stock 
exchange.  Next  to  Chicago  and  Kansas  City  it  is  the  greatest 
slaughtering  and  meat-packing  centre  in  the  United  States.  In 
1905  it  produced  43-5  %  ($67,415,177)  of  the  total  value  of  the 
factory  product  of  the  state,  and  of  this  output  97*2%  repre- 
sented the  slaughtering  and  packing  industry.  South  Onuha 
was  chartered  as  a  city  of  the  second  class  in  1887,  and  in  1901 
became  a  city  of  the  first  class.  The  present  city  dates  from 
1884,  when  the  Union  stockyards  were  established  here. 

SOUTH  ORANGE,  a  township  and  a  village  of  Essex  county. 
New  Jersey,  U.SJV.,  in  the  N.E.  of  the  state,  about  15  m.  W.  of 
New  York  City.  Pop.  of  the  village  (1900),  4608,  of  whom  1 140 
were  foreign-bom;  (1905)  4932;  (1910)  6014.  Pop.  of  the  town- 
ship, excluding  the  village  (1900)  1630;  (1905)  x^6;  (1910) 
2979.  The  village  is  served  by  the  Morris  &  Essex  division 
of  the  Delaware,  Lackawanna  &  Western  railroad,  and  is  con- 
nected with  Orange  and  with  Newark  by  dcctric  lines.  It  is 
primarily  a  residential  suburb  of  New  York  and  Newark.  On  tne 
Orange  mountain  is  Essex  coimty  park,  a  wild  tract  with  forest 
roads.  The  western  part  of  the  township  is  locally  known 
as  Maplewood,  the  eastern  as  Hilton.  South  Orange  has  a 
public  library  and  a  town  hall,  and  is  the  seat  of  Seton  Hall 
College  (Roman  Catholic),  named  in  honour  of  Mother  Eliaabeth 
Seton,  founded  at  Madison,  N.J.,  in  1856,  and  removed  to 
South  Orange  in  i860.  Among  the  landmarks  of  South  Orange 
are  an. old  stone  house  of  unknown  date,  but  mentioned  in 
legal  documents  describing  the  surrounding  property  as  cariy 
as  i68p;  the  Baldwin  House  (c.  1717);  and  the  Timothy  Ball 
House  (1743).  ^ttlements  were  made  within  the  present  limits 
of  the  township  in  the  latter  part  of  the  17th  century  by  some  of 
the  founders  of  Newark.  The  toti-nship  was  created  in  i86t 
from  parts  of  the  town  of  Orange  and  the  township  of  Q&iton. 
The  dtizens  secured  in  1869  a  village  charter  providing  a  \'illage 
I  president  and  a  board  of  trustees;  in  1904  the  village  was  entirely 
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fliepanted  from  the  townahip,  except  as  regards  school  govern- 
ment. In  1 891  a  tract  of  1.50  acres,  known  as  Montrose  Park 
and  containing  many  handsome  residences,  was  annexed  to  the 
village. 

See  H.  Whittemore,  Tkg  Founders  and  Builders  of  Oie  OranuSt 
(Newark.  1896}. 

SOUTHPORT,  a  municipal  and  county  borough  and  seaside 
resort  in  the  Southport  parliamentary  division  of  Lancashire, 
England,  immediatdy  S.  of  the  embouchure  of  the  Ribble  into 
the  Irish  Sea,  18}  m.  N.  by  W.  of  Liverpool.  It  is  served  by  the 
Luicashire  &  Yorkshire  and  London  &  North-Western  rail- 
ways, and  by  the  Southport  &  Cheshire  lines  Extension 
system.  Pop.  (1901),  48,083.  Its  foreshore  consists  of  a  great 
expanse  of  firm,  bright  sands,  and  the  mildness  of  its  winter 
climate  is  attributed  to  the  radiation  of  heat  from  them.  Its 
proximity  to  Liverpool  and  Manchester  has  drawn  to  it  a  large 
resident  peculation,  and  its  visitors  number  many  thousands 
annually.  The  promenade  along  the  shore  is  a  m.  in  length; 
in  its  centre  is  the  pier,  %  m.  long,  down  which  tramcars 
are  drawn  by  a  stationary  steam-engine.  Other  facilities  for 
outdoor  enjoyment  are  provided  in  Hesketh  Park  (presented  to 
the  town  by  the  Rev.  Charles  Hesketh,  formerly  rector  of  North 
Meols,  and  one  of  the  lords  of  the  manor),  the  Botanic  Gardens, 
Kew  Gardens,  South  Marine  Park,  and  the  Winter  Gardens. 
The  last,  laid  out  at  a  cost  of  £130,000,  include  a  large  conserva- 
tory, a  fine  encbsed  promenade,  a  theatre  and  an  aquarium. 
The  principal  public  buildmgs  are  the  town  hall,  the  Cambridge 
Hall  (used  for  ooAcerts,  &c),  and  an  extensive  range  of  markets. 
There  are  several  infirmaries  and  hospitals,  and  a  sanatorium  for 
children,  ^uthport  has  also  a  free  library  and  art  gallery,  a 
literary  and  philosophical  institute,  and  a  college  (Trinity  Hall) 
for  the  daughters  of  Wesleyan  ministers;  and  a  museum  and 
schools  of  science  and  art.  An  extensive  service  of  dectric 
tramways  is  maintained.  The  first  considerable  house  in  South- 
port  (an  inn  for  the  reception  of  sea-bathers)  was  built  in  1791, 
and  soon  after  other  houses  were  erected  on  the  site  now  known 
as  Lord  Street,  but  the  population  in  1809  was  only  xoo.  Birk- 
dale  is  a  residential  district  adjacent  to  Southport  on  the  south. 
In  1867  Southport  received  a  charter  of  incorporation.  It  be* 
came  a  county  borough  in  1905.  The  corporation  consists  of  a 
mayor,  lo  aldermen  and  30  coundllors.    i^ea,  5144  acres. 

SOUTH  PORTLAND,  a  dty  of  Cumberland  county,  Mame, 
U.S. A.,  on  Casoo  Bay,  an  arm  of  which  separates  it  from  Portland, 
with  which  it  is  connected  by  a  ferry  and  four  bridges.  Pop. 
(1900)  6287  (763  foreign-bom);  (1910)  7471.  South  Portland 
is  served  by  the  Boston  &  Maine  railway.  It  is  the  seat  of  the 
State  (Reform)  School  for  Boys.  At  Spring  Point  is  Fort 
Preble,  established  in  x8o8  and  now  a  coast  artillery  station;  and 
at  Portland  Head  is  Fort  Williams.  The  dty  hu  steel-roUing 
mills,  car  shops  of  the  Boston  &  Maine  raflway,  and  ship-build- 
ing interests,  and  manufactures  marine  hardware  and  varnish. 
South  Portland  was  part  of  the  old  town  of  (^pe  Elizabeth  (pop. 
in  1900,  887)  until  March  1895;  the  legislature  granted  it  a  dty 
charter  in  1895,  which  was  not  accepted  by  the  town  until 
December  T898. 

80UTH8EA,  a  seaside  resort  of  Hampshire,  England,  part 
of  the  munidpal  and  parliamentary  borough  of  Portsmouth, 
with  a  terminal  station  (East  Soutbsea)  on  a  branch  of  the 
London  &  South-Westem  and  London,  Brighton  &  South 
Coast  railways.  It  forms  the  southern  and  residential  quarter 
of  Portsmouth,  and  overlo<^  Spitbead,  the  inlet  of  the  English 
Channd  between  the  Isle  of  Wight  and  the  mainland  on  the 
north-east.  There  are  two  piers,  and  a  parade  along  the  sea- 
wall; and  the  sea-bathing  is  good.  Southsea  (Tastle  was  built 
fay  Henry  VHI.  at  the  southern  extremity  of  Portsea  Island. 
(See  PoarsMOUTH.) 

SOUTH  SEA  BUBBLE,  the  name  given  to  a  series  of  financial 
projects  which  originated  with  the  incorporation  of  the  South 
Sea  Company  in  1711,  and  ended  nine  years  later  in  general 
disaster. 

The  idea  at  the  root  of  the  parent  scheme  was  that  the  state 
abouM  seD  certain  trading  monopolies  to  a  company  in  return 


for  a  sum  of  money  to  be  devoted  to  the  reduction  of  the  national 
debt,  and  in  the  form  which  it  took  in  171X  it  possibly  owes  its 
existence  to  Dtoid  Defoe,  who  discussed  it  frequently  with 
Edward  Harley  (x664~i73s),  brother  of  Robert  Harley,  earl  of 
Oxford.  In  X7XX  the  South  Sea  Company  was  formed,  and  was 
granted  a  monopoly  of  the  British  trade  with  South  America 
and  the  Pacific  Islands,  the  riches  of  which  were  popularly 
regarded  as  illimitable.  Its  promotos,  mainly  wealthy  merchants, 
took  over  nearly  £10,000,000  of  the  national  debt,  on  which  they 
were  to  receive  interest  at  the  rate  of  6%  in  addition  to  £8000 
a  year  for  the  eaq>eiise8  of  arrangement.  The  £600,000  was 
secured  on  certain  customs  duties.  The  company  prospered, 
and  in  T713,  when  the  Asiento  treaty  was  signed  with  Spain,  it 
received  the  lucrative  monopoly  of  the  slave  trade  with  Spanish 
America.  It  was  the  Q)ecial  pride  of  the  Tories,  who  regarded 
it  as  a  rival  to  the  Whig  institution,  the  Bank  of  England.  In 
X716  it  obtained  further  conrassions  under  the  new  Asiento 
treaty,  and  in  17x7  it  advanced  a  further  sum  of  £2,000,000  to 
the  government,  but  its  prospects  were  greatly  darkened  by 
the  outbreak  of  war  between  Eng^d  and  Spiin  in  1718. 
Yet  it  continued  to  thrive,  and  early  in  17x8  the  king  became 
its  governor. 

Towards  the  end  of  X7X9  the  directors  of  the  company  put 
before  the  government,  the  head  of  which  was  CHiarles  Spencer, 
3rd  earl  of  Sunderland,  a  more  ambitious  scheme.  In  return 
for  further  concessions  the  company  offered  to  take  over  the 
whole  of  the  national  debt  and  to  pay  £3,500,000  for  this  privi- 
lege. At  this  time  the  amount  of  the  debt  was  £5x  ,300,000,  the 
greater  part  of  which  consisted  of  terminable  annuities,  money 
lent  to  the  state  in  return  for  a  fixed  income  for  life.  The 
company  would  recdve  interest  at  the  rate  of  5%  imtfl  1727, 
when  it  would  be  reduced  to  4%.  The  advantage  which  the 
government  hoped  to  obtain  from  this  bargain  was  obvious;  it 
would  rid  itsdf  of  the  unpopular  and  burdensome  debt.  The 
advantages  hoped  for  by  the  company  were  much  greater, 
although  perhaps  not  equally  obvious.  •  The  aim  of  the  directors 
was  to  persuade  the  annuitants  of  the  state  to  exchange  their 
annuities  for  South  Sea  stock;  the  stock  would  be  issued  at  a  high 
premium  and  thus  a  large  amoimt  of  annuities  would  be  pur- 
chased and  extinguished  by  the  issue  of  a  comparatively  raiaH 
amount  of  stock.  Moreover,  when  this  process  had  been  carried 
out  the  company  would  stfll  receive  from  the  government  a 
sum  of  something  like  £x, 500,000  a  year.  Serioudy  alarmed  at 
the  proposals  of  the  South  Sea  Ompany,  the  directors  of  the 
Bank  of  England  offered  the  government  £5,000,000  for  the 
same  privilege,  but  the  company  outbid  them  with  an  offer  of 
£7,567,000.  This  was  accepted,  the  necessary  act  of  parliament 
being  passed  in  April  1720.  It  is  interesting  to  note  that  one 
of  the  most  sturdy  opponents  of  the  scheme  was  Sir  Robert 
Walpole. 

The  year  1719,  when  the  South  Sea  scheme  was  projected, 
was  remarkably  favourable  to  an  undertaking  of  the  kind.  It 
was  the  year  when  France  went  delirious  over  John  Law  and 
his  Mississippi  Company,  and  the  infection  spread  to  England. 
But  before  April  X720,  when  everything  was  ready,  a  terrible 
reaction  had  begtm  in  France,  confidence  and  prosperity  giving 
way  to  ruin  and  disaster.  Nevertheless,  the  directors  proceeded 
with  their  plan,  and  in  a  few  weeks  they  had  persuaded  over 
one-half  of  the  government  annuitants  to  become  shareholders 
in  the  company.  Meanwhile  the  stock  of  the  company  had  been 
appreciating  steadily  in  value,  and  when  the  new  scheme  was 
launched  the  public  began  to  purchase  it  more  eagerly  than 
before.  From  X28}  at  the  beginning  of  the  year  the  price  rose 
to  330  in  March,  and  in  April  the  directors  sold  two  and  a  quarter 
millions  of  stock  at  30a  In  May  the  price  rose  to  550,  in  June  to 
890,  and  in  July  it  touched  xooo.  At  this  tremendous  premium 
the  directors  sold  five  millions  of  stock. 

By  this  time  the  extraordinary  success  of  the  South  Sea 
Company  had  produrad  a  crowd  of  imitators,  and  the  result  was 
a  wild  mania  of  q)eculation,  and  its  inevitable  end — a  aash. 
Hundreds  of  companies  were  formed,  some  of  them  being 
fortunate  enough  to  secure  the  active  support  of  royal  and  titled 
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penoiiages;''thu8lLhie'' prince  of  Wales/ afterwards  George' 11.^ 
jbecame  governor  of  the  Welsh  Copper  Company. .  Some  of 
these  new  companies,  like  the  Royal  Exchange  and  the  London 
Assurance,  were  perfealy  legitimate  and  honourable  tmder- 
takings,  but  the  great  majority  put  forward  the  most  audacious 
and  chimerical  proposals  for  extracting  money  ttom  the  public 
One  was  "  for  a  wheel  for  perpetual  motion  ";  another  was  for  a 
"  design  which  will  hereafter  be  promul^ted/'  and  it  has  been 
estimated  that  the  total  capital  asked  for  by  the  promoters 
of  these  schemes  amounted  to  £300,000,000.  .  Profiting  by  the 
sad  experience  of  France,  the  British  government  made  an 
attempt  to  check  this  movement,  and  an  act  was  passed  for  thb 
purpose  early  in  1 7  2a  A  proclamation  of  the  1 1  th  of  June  against 
the  promoters  of  illegal  companies  followed,  and  the  directors  of 
the  South  Sea  Company  persuaded  the  lords  justices,  who  were 
acting  as  regents  during  the  absence  of  the  Idng,  to  abolish  86 
companies  as  illegal.  * 

-  In  August  the  fall  in  the  price  of  South  Sea  stock  begaii,  and 
in  September,  just  as  the  *'  insiders  "  had  sold  out,  it  became 
serious. '  instead  of  being  a  buyer  every  one  became  a  seller,  and 
the  result,  was  that  in  a  few  days  the  Stock  of  the  South  Sea 
^Company  fell  to  175,  while  the  stocks  of  many  other  companies 
^were  unsaleable.  In  November  South  Sea  stock  fell  to  135,  and 
in  four  months  the  stock  of  the  Bank  of  England  fell  from  263  to 
145.  Thousands  were  ruined,  and  many  who  were  committed 
to  heavy  payments  fled  from  the  country.  The  popular  cry  was 
for  speedy  and  severe  vengeance,  both  on  the  members  of  the 
government  and  on  the*  directors  of  the  unfortunate  company. 
.  Parliament  was  called  together  on  the  8th  of  December  1720, 
and  at  once' both  houses  proceeded  to  investigate  •the  affairs  of 
the  company,  the  lower  house  soon  entrusting  this  to  a  comn^ittee 
of  secrecy.  To  stem  the  tide  of  disaster  Sir  Robert  Walpole 
proposed  that  the  Bank  of  "England  and  the  East  India  Company 
should  each  take  over  nine  millions  of  South  Sea  stock,  but  al- 
though this  received  the  assent  of  parliament  it  never  came  into 
force.  More  to  the  liking  of  the  people  was  the  act  of  January 
1 7  21  which  restrained  the  directors  from  leaving  the  kingdom 
and  compelled  them  to  declare  the  value  of  their  estates.  The 
committee  of  secrecy  reported  in  February  17  21,  and  it  proved 
that  there  had  been  fraud  and  corruption  on  a  large  scale. .  The 
company's  books  contained  entries  which  were  entirely  fictitious, 
and  the. favours  which  the  directors  had  secured  from  the  state 
had  been  purchased  by  gifts  to  ministers,  some  of  whom  had  also 
made  large  sums  of  money  by  speculating  in  the  stock.  The 
chief  persons  implicated  were  John  Aislabie  (1670-1742),  chan- 
cellor of  the  exchequer;  James  Craggs,  joint  postmaster-general; 
his  son  James  Craggs,  secretary  of  state;  and  to  a  lesser  degree 
the  earl  of  Sunderland  and  Charles  Stanhope,  a  commissioner 
of  the  treasury.  Aislabie,  who  was  perhaps  the  most  deeply 
implicated,  resigned  his  office  in  January,  and  in  March  he  was 
found  guilty  by  the  House  of  Commons  of  the  "  most  notorious, 
dangerous  and  infamous  corruption  ";  he  was  expelled  from  the 
house  and  was  imprisoned.  Both  the  elder  and  the  younger 
Craggs  died  in  March,  while  owing  to  the  efforts  of  Walpole  both 
Sunderland  and  Stanhope  were  acquitted,  the  Istter  by  the  nar- 
row majority  of  three. :  By  act  .of  parliament  the  estates  of  the 
directors  were  confiscated;  these  were  valued  at  £2,0x4,123,  of 
which  £354,600  was  returned  to  them  for  their  maintenance, 
the  balance  being  devoted  to  the  relief  of  the  sufferers. 
'  Under  the  guidance  of ,  Walpole  parliament  then  proceeded 
to  deal  with  the  wreck.  ^£11,000,000  had  been  lent  by  the 
directors  of  the  Soiith  Sea  Company  on  the  security  of  their 
own  stock,  the  debtors  of  the  company  including  138  members 
of  the  House  of  Commons.  '^  This  debt  was  remitted  on  pajrmeiit 
of  10%  of  the  sum  borrowed,  this  being  afterwards  reduced  to 
5%,  and  the  £7,567,000  due  from  the  company  to  the  govern- 
ment was  also  remitted.  More  serious,  perhaps,  was  the  case  of 
those  persons  who  had  exchanged  the  substance  of  a  government 
annuity  for  the  shisdow  of  a  dividend  on  South  Sea  stock.  They 
asked  that  the  state  should  again  guarantee  to  them  their  in- 
<^mes,  but  in  the  end  they  only  received  something  like  one-half 
of  what  they  bad  enjoyed.before.the  bubble.' 


*  The'South  Sea  Company  with  a  capital  of  neaHy'£40,ooo,ooo 
continued  to  exist,  but  not  to  flourish.  :•  Various  changes  were 
made  in  the  nature  of  its  capital,  and  in  1750  it  received  £100,000 
from  the  Spanish  government  fot  the  surrender  of  certain  rif^ts. 
Its  commercial  history  then  ended,  but  its  exclusive  privileges 
were  not  taken  away  until  1807.  -;  In  1853  the  existing  South  Sea 
annuities  were  cither- redeemed  or  converted  into  government 
stock.  The  London  headqtiarters  of  the  company  were  the 
South  Sea  House  in  Threadneedle  Street.'^ 

SOUTH  SHETLAND,  a  chain  of.  islands  on  the  border  of  the 
Antarctic  region,  lying  about  500  m.  S.£.  of  Cape  Horn,  between 
6x^  and  63*  xo'  S.  and  between  53*  and  63*  W.,  and  separated  by 
Bransfield  Strait  from  the  region  composed  of  Danco  Land, 
Palmer  Land,  Louis  Philippe  Land,  &c.' .  The  more  consideraUe 
islands  from  west  to  east  are  Smith  (or  James),  Low  (or  Jameson), 
Snow,  Deception,  Livingstone, .  Greenwich,  Robert,  Nelson, 
King  George  I.,  Elephant,  and  Clarence.  ^  Deception  Island  is 
remarkable  as  of  purely  vcdcanic  origin,  v  On  the  south-east  side 
an  opening  600  ft.  wide  gives  entrance  to  an  internal  crater-lake 
(Port  Forster)  nearly  circular,  with  a  diameter  of  about  5  m. 
and  a  depth  of  97  fathoms.  -  Voyagers  in  1828  and  1842  reported 
that  steam  still  issued  from  numerous- vents,  but  Otto  Norden- 
8kj6ld  {Antarctica,  London,  1905)  found  no  exterior  evidence 
of  volcanic  activity.  Most  of  the  islands  are  rocky  and  moun- 
tainous, and  some  of  their  peaks  are  between  6000  and  7000  ft. 
in  height.  Covered  with  snow  for  the  greater  part  of  the  year, 
and  growing  nothing  but  lichens,  mosses  and  some  scanty  grass, 
the  South  Shetlands  are  of  interest  almost  solely  as  a  haunt  of 
seals,  albatrosses,  penguins  and  other  sea-fowL  It  has  been 
supposed  by  many  that  the  Dutch  navigator  Dirk  Gerrits  dis- 
covered the  South  Shetlands  in  1598,  but  it  appears  probaUe 
that  this  story  originated  through  confusion  with  another 
voyage  in  which  Gerrits  was  not  concerned  (cf .  H.  R.  Mill,  Siege 
of  the  South  Pole,  p.  34  seq.).  In  1819  William  Smith  of  the 
English  brig  "Williams"  observed  the  South  Shetland  coast 
on  the  X9th  of  February.  ^  Revidting  it  in  October,  he  landed  on. 
King  George  I.  Island,  taking  possession  for  England;  he  also 
gave  the  whole  chain  the  name  it  bears.  In  1820  the  naval 
lieutenant  Edward  Bransfield  was  sent  in  the  "Williams" 
to  survey  the  islands,  which  attracted  the  attention  of  American 
and  British  sealers,  and  became  fairly  well  known  through  the 
visits  of  Antarctic  explorers.  -  A  smaller  group — Coronation 
Iskuid,  Laurie  Ishmd,  &c. — flying  200  m.  east  of  the  South  Shet- 
lands, bears  the  name  of  South  Orkney.  ^  It  was  disaivered  by 
the  English  captain,  Powell,  in  1821. 

-  SOUTH  SHIELDS,  a  seaport  and  munidpal,  county  and  pariia- 
mentary  borough  of  Durham,  England;  at  the  mouth  of  the  Tyae 
on  its  right  bank,  opposite  North  Shields,  on  a  branch  of  the 
North-Eastem  railway.  Pop.  (1901),  97,263.  It  is  connected  with 
North  Shields  and  Tynemouth  by  steam  ferries.  The  principal 
buildings  are  the  church  of  St  Hilda,  with  a  picturesque  old 
tower;  the  town  hall  in  the  market-place,  exchange,  custom- 
house,  mercantile  marine  offices,  public  library  and  museum, 
grammar  school,  marine  school,  master-mariners'  asylum  and 
seamen's  institute.  .  There  is  a  pleasant  marine  park.  Use 
principal  industries  are  now '  the  manu&icture  of  glass  and 
chemicals,  and  ship-building  and  ship  refitting  and  repairing,  for 
which  there  are  docks  capable  of  receiving  the  largest  vesseb. 
The  Tyne  dock  has  a  water-area  of  50  acres,  the  tidal  basin  of 
10  acres,  and  the  quays  and  yards  about  300  acres..  Coal  from 
the  collieries  of  the  vicinity  is  largely  exported.  '^  The  trade  returns 
of  South  Shields  are  included  in  the  aggregate  of  the  Tyne  ports 
(see  Newcastle-upon-Tyne).  The  South. Pier  at  the  mouth 
of  the  river  is  a  massive  structure  about  x.  m.  in  length,  and  the 
North  Pier  protects  the  river  mouth  from  the  Northumberland 
bank  at  North  Shields.  -  The  parliamentary  borough  returns 
one  member.  The  corporation  consists  of  a  mayor,  10  aldermea 
and  30  councillors.  *.  Area  of  municipal  borough,  2044  acres. 

-  On  elevated  ground  near  the  harbour  are  the  remains  of  m 
Roman  fort  guarding  the  entrance  to  the  Tyne,  where.numerous 
coins,  portions  of  an  altar,  and  several  sculptured  memorial  stones 
have  been  dug  up,  and  testify  to  jts  occupation  for  a  considcrmbie 
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period.  Tlie  site  of  the  old  station  was  afterwards  occupied 
by  a  fort  of  considerable  strength,  which  was  captured  by  the 
Scots  under  Colonel  Stewart  on  the  20th  of  March  1644.  The 
town  was  founded  by  the  convent  of  Durham  about  the  middle 
of  the  xjth  century,  but  on  account  of  the  complaints  of  the 
burgesses  of  Newcastle  an  order  was  made  in  1258,  stipulating 
that  no  ships  should  be  laden  or  unladen  at  Shields,  and  that  no 
"  shoars  "  or  quays  should  be  built  there.  Until  the  XQth  century 
it  was  little  more  than  a  fishing  station.  In  1832  it  received 
the  privilege  of  returning  a  member  to  parliament,  and  in  1850 
a  charter  of  incorporation. 

80UTHWARK,  a  central  metropolitan  borough  of  London, 
England,  boiuided  N.  by  the  river  Thames,  £.  by  Bermondsey, 
S.E.  by  Camberwell  and  W.  by  Lambeth.  Pop.  (1901),  206,180. 
It  is  a  poor  and  crowded  district,  and  a  large  industrial  popu- 
lation is  employed  in  the  riverside  wharves  and  in  potteries, 
glassworks  and  other  manufactures.  There  are  also  large  brew- 
erics,  and  the  Hop  Exchange  is  a  centre  of  the  hop  trade.  The 
borough  is  connected  with  the  City  of  London  by  Blackfriars, 
South wark  and  London  bridges;  the  thoroughfares  leading  from 
these  and  the  other  road-bridges  as  far  up  as  Lambeth  converge  at 
St  George's  Circus;  another  important  junction  is  the  "  Elephant 
and  Castle."  Southwark  is  a  bishopric  of  the  Church  of  England 
created  by  act  of  1904  (previously  a  suffragan  bishopric  in  the 
diocese  of  Rochester),  and  also  of  the  Roman  Catholic  Church. 
The  cathedral  of  St  Saviour  belonged  to  the  Augustinian  priory  of 
St  Mary  Overy,  or  Overies  (i.e.  St  Mary  over  the  river),  receiving 
its  present  name  after  the  suppression  of  the  monasteries.  It 
Is  cruciform,  with  a  central  tower,  and  has  been  so  restored  as 
to  preserve  its  ancient  beauty.  Its  style  is  mainly  Early  En^ish , 
and  among  those  buried  here  are  Cower,  Fletcher  and  Massinger, 
the  poets,  and  Edmund,  brother  of  William  Shakespeare.  The 
Roman  Catholic  cathedral  of  St  George  is  a  Gothic  building 
by  A.  W.  Pugin,  in  St  George's  Road.  Near  the  "  Elephant  and 
Castle  "  is  the  Metropolitan  Tabernacle,  the  original  building  of 
which,  burnt  down  in  1898,  became  famous  under  the  Baptist 
preacher,  Charles  Spurgeon.  The  principal  benevolent  institu- 
tions are  Guy's  Hospital,  St  Thomas's  Street,  founded  in  1721  by 
Thomas  Guy,  with  an  important  medical  school;  and  Bethlehem 
Royal  Hospital  for  the  Insane,  commonly  corrupted  to  Bedlam, 
the  origin  of  which  is  found  in  a  priory  of  the  xjth  century 
founded  within  the  City,  beside  the  modern  Liverpool  Street. 
Other  institutions  are  the  Evelina  Children's  Hospital,  the  Royal 
Eye  Hospital  and  the  Borough  Polytechnic  Institute.  In  Newing- 
ton  Causeway  is  the  Sessions  House  for  the  county  of  London 
(south  of  the  Thames).  The  Robert  Browning  Settlement  was 
founded  in  York  Street,  Walworth  Road,  in  1895  and  incor- 
porated in  X903,  and  in  Nelson  Square  is  the  Women's  University 
Settlement.  The  municipal  borough  includes  the  western  and 
part  of  the  Bermondsey  divisions  of  the  parliamentary  borough 
of  Southwark,  and  the  borough  of  Newington,  divided  into  the 
western  and  Walworth  divisions;  each  division  returning  one 
member.  The  borough  coundl  consists  of  a  mayor,  xo  aldermen 
and  60  councillors.    Area,  iijX'S  acres. 

The  history  of  Southwark  is  intimately  connected  with  that 
of  the  City  of  London.  At  an  early  date  it  was  incorporated,  and 
its  familiar  title  of  "  The  Borough  "  still  survives.  It  came,  at 
least  in  part,  under  the  jurisdiction  of  the  City  in  1327.  The 
citizens  of  London  having  suffered  from  the  depredations  of 
thieves  and  felons  who  escaped  into  Southwark,  petitioned 
parliament  for  protection.  Accordin^y,  Edward  III.,  by  letters 
patent,  granted  them  for  ever  the  town  and  borough,  a  privilege 
confirmed  by  Edward  IV.  In  this  connexion  was  constituted 
the  Bridge  Ward  Without,  the  alderman  of  which  is  elected 
not  by  the  borough,  but  by  the  other  aldermen  from  among 
themselves.  The  authority  of  the  City  over  the  borough  is  now 
merely  nominal. 

The  junction  in  Southwark  of  the  great  roads  from  the  south 
of  England  for  the  passage  of  the  Thames  sufiiciently  accounted 
for  the  early  origin  of  Southwark.  The  name  is  taken  from  the 
southward  works  or  fortifications  of  London.  Numerous  Roman 
remains  have  been    found.     Southwark    witnessed    various 


episodes  during  the  invasions  of  the  Norsemen,  and  was  fortified 
by  the  Danes  against  the  City  in  the  reign  of  Ethelred  the 
Unready.  Besides  the  priory  of  St  Mary  Overy,  there  was  the 
hospital  of  St  Thomas,  founded  in  x  213  from  the  neighbouring 
priory  of  Bermondsey,  and  forming  the  origin  of  the  great 
modern  hospital  of  the  same  name  in  Lambeth  {q.v.).  The  many 
historical  associations  of  Southwark,  contemporary  memorials 
of  which  are  almost  wholly  swept  away,  centre  upon  the  district 
bordering  the  river,  and  formerly  known  as  Bankaide.  In  this 
locality  was  Winchester  House,  a  seat  of  the  bishops  of  Winchester 
for  five  centuries  from  1107.  At  Bankside  were  the  Bear  and 
the  Paris  Gardens,  used  for  the  popular  sport  of  bear  and  buD 
baiting;  and  the  Globe  theatre,  the  scene  of  the  production  of 
many  of  Shakespeare's  plays  for  fifteen  years  after  its  erection 
in  1599.  Southwark  was  further  noted  for  its  iims  and  its 
prisons.  Among  the  first,  the  name  of  the  "  Tabard  "  Is  well  known 
from  its  mention  by  Chaucer  in  detailing  the  company  of  pilgrixns 
for  Canterbury.  Charles  Dickens  had  an  eariy  acquaintanco 
with  Southwark,  as  his  father  was  confined  in  the  llarshalaea, 
one  of  several  prisons  here.  The  prison,  no  longer  extant, 
and  the  church  oi  St  George  the  Martyr,  where  many  prisoners, 
including  Bishop  Bonner  (d.  1561),  wero  buried,  figure  in  the 
novel  IMUe  Dorrii.    The  existing  church  dates  from  1 736. 

SOUTHWELL,  ROBERT  (c.  x  561-1 595),  English  Jesuit  and 
poet,  son  of  Richard  Southwell  of  Horsham  St  Faith's,  Nor- 
folk, was  bom  in  X560/6X.  The  Southwells  were  affiliated  with 
many  noble  English  families,  and  Robert's  grandmother, 
Elizabeth  Shelley,  figures  in  the  genealogy  of  Shelley  the  poet. 
He  was  sent  very  young  to  the  Roman  Catholic  college  at  Douai, 
and  thence  to  Paris,  where  he  was  placed  under  a  Jesuit  father, 
Thomas  Darbyshire.  In  1580  he  joined  the  Society  of  Jesus, 
after  a  two  years'  novitiate,  passed  mostly  at  Touroay.  In 
spite  of  his  youth  he  was  made  prefect  of  studies  in  the  English 
college  of  the  Jesuits  at  Rome,  and  was  ordained  priest  in  1584. 
It  was  in  that  year  that  an  act  was  passed,  forbidding  any 
English-bom  subject  of  the  Queen  who  had  entered  into  priest's 
orders  in  the  Roman  Catholic  Church  since  her  accession  to 
remain  in  England  longer  than  forty  days  on  pain  of  death.  But 
Southwell  at  his  own  request  was  sent  to  England  in  X586  as  a 
Jesuit  missionary  with  Henry  Garoett.  He  went  from  one 
Catholic  family  to  another,  administering  the  rites  of  hb  Church, 
and  in  X589  became  domestic  chaplain  to  Ann  Howard,  whose 
husband,  the  first  earl  of  Anmdel,  was  in  prison  convicted  of 
treason.  It  was  to  him  that  Southwell  addressed  his  Epistle 
of  Comfort,  This  and  other  of  his  religious  tracts,  A  Short  Rule 
of  Good  Life,  Triumphs  over  Deaths  Mary  Magdalen's  Tears 
and  a  Humble  Supplicalion  to  Queen  Elizabethf  were  widely 
circulated  in  manuscript.  That  they  found  favour  outside 
Catholic  circles  is  proved  by  Thomas  Nash's  imitation  of  Mary 
Magdalen's  Tears  in  Christ's  Tears  over  Jerusalem,  After  six 
years  of  successful  labour  Southwell  was  arrested.  He  was  in  the 
habit  of  visiting  the  house  of  Richard  Bellamy,  who  lived  near 
Harrow  and  was  under  suspicion  on  account  of  his  connexion 
with  Jerome  Bellamy,  who  had  been  executed  for  sharing  in 
Anthony  Babington's  plot.  One  of  the  daughters,  Anne  Bellamy, 
was  arrested  and  imprisoned  in  the  gatehouse  of  Holborn.  She 
revealed  Southwell's  movements  to  Richard  Topcliffe,  who  im- 
mediately arrested  him.  He  was  imprisoned  at  first  in  Topcliffe's 
house,  where  he  was  repeatedly  put  to  the  torture  in  the  vain 
hope  of  extracting  evidence  about  other  priests.  Tk-ansferred 
to  the  gatehouse  at  Westminster,  he  was  so  abominably  treated 
that  his  father  petitioned  Elizabeth  that  he  might  either  be 
brought  to  trial  and  put  to  death,  if  found  guilty,  or  removed 
in  any  case  from  "  that  filthy  hole."  Southwell  was  then  lodged 
in  the  Tower,  but  he  was  not  brought  to  trial  until  Febraary 
XS95.  There  is  little  doubt  that  much  of  his  poetry,  none  of 
which  was  published  during  his  lifetime,  was  written  in  prison. 
On  the  20th  of  February  X59S  he  was  tried  before  the  court 
of  King's  Bench  on  the  charge  of  treason,  and  was  hanged  at 
Tyburn  on  the  following  day.  On  the  scaffold  he  denied  any 
evil  intentions  towards  the  Queen  or  her  government. 

.Si  Peter's  Complaint  with  other  Poems  was  published  in  April 
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imagination.  Ben  Jonson  told  Drmnmond 
of  Hawthomden  that  be  would  wilL'ngly  have  deatroyed  many 
of  his  own  poems  to  be  able  to  claim  as  bis  own  Southwell's 
"  Burning  Babe."  an  extreme  but  beautiful  eianpk  of  his 
fantastic  treatment  of  sacred  subjecU.  Hii  poetry  ii  ngt,  how- 
ever, all  chaiacieriied  by  this  eUbot4tlon.  Immediately  pre- 
ceding this  very  piece  In  his  collecled  works  is  a  carol  written 
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minster  church  of  St  Mary  bccami 
of  the  episcopJ  see  in  iSS*.  The  see 
oI  Noltinghunihire  and  Derbyshire,  with  small  portion)  of 
Leicestershire,  Uncolnshire  and  SlaBordshire-  The  foundation 
ol  the  earUeal  cburch  here  is  attributed  to  the  missionary 
Paulinus  in  the  firit  half  of  the  ;tb  century-  Another  followed, 
alter  the  devastations  of  the  Northmen,  in  960,  on  the  founda- 
tion ol  King  Edgar.  The  building  of  tbe  present  church  began 
in  Ibe  reign  ol  Henry  I.  Henry  VIIL,  after  tbe  dissolution  of 
tbe  monutcries,  contemplated  tbe  erection  of  tbe  church  into  a 
cathedral.  The  cathedral  is  a  magnificent  cruciform  building, 
JoA  Ii.  in  length,  with  massive  Norman  nave  (61  It.  wide), 
transepts,  central  and  two  western  towers;  and  Early  English 
choir  with  lianscpls.  There  is  an  octagonal  chapter  house, 
resembling  that  at  York,  eibibiting  the  Decorated  style  in 
highest  devekipment.  It  is  connected  with  the  cburcfa  by  a 
cloister.  The  atchbishops  ol  York  bad  a  palace  here  dating 
from  the  ijlh  century.     The  "great  cbamber"was  restoied  in 
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SouthwoM  (SudwcU,  Sunvlit,  Siiik^aii^  owes  its  origin  and 
pro^Mrity  10  its  herring  fisheries,  which  were  considerable  in 
iaS6.  white  the  importance  of  its  harbour  Increased  with  the 
decay  of  Dunwich.     In  1461  the  men  ol  the  town,  tenants  at 

Edmunds  to  Gilbert,  eari  of  Clare,  and  had  passed  to  the 
Crown  with  the  honour  of  Clare,  claimed  exemption  from  loU, 
pontage  and  similar  dues  as  tbeir  prescriptive  right.  An  act 
ol  i4Sg  incorponled  tbe  bailiSs  and  commonalty  ol  the  town 
and  eiemplcd  them  from  harbour  dues-  These  liberties  were 
confirmed   in    1S05   by   Henry  VII.,  who  also  granted   the 

certain  rigbls  of  Jurisdiclion.  Confirmatory  chapters  were 
granted  by  Henry  VIII.,  Edward  VI..  Eliiabeth,  James  I.  and 
Charles  II.,  and  the  Eown  was  governed  by  a  royal  charter  of 
r68o  until  the  Municipal  Reform  Act  ol  iBjj.  The  weekly 
market,  now  the  properly  ol  the  corporation,  wis  granted  10 
lhe  abbot  ol  Si  Edmunds  as  lord  ol  the  manor  in  1117  togelber 
with  a  yearly  fair  on  lhe  vigil  ol  Ibc  least  ol  St  Philip  and  St 
James.  A  lair  is  still  held  on  Trinily  Monday.  In  >67>  Soulh- 
wotd  Bay,  usually  abbreviated  as  Solebay,  was  tbe  scene  of  1 
battle  between  Ibe  English  Seel  under  the  doke  of  York  and 
the  Dutch  under  Ruyter.the  French  Sect  holding  aloof.  Tbe 
English  suSered  much,  but  the  Dutch  withdrew. 

See"  VklariaCmi'ltHiiUrr";  Stffolt.T.Ciriner.AiiHultnial 
ncuxu  g/  Canici.  BhMurii  and  Soilla-xiU  {ed.  ■7M) 

BOtlTHWORTH,  ENMA  DOROTHY  BUZA  HEVITTE  (iSi«- 
rSoq),  Aoieiican  novelist,  was  bom  in  Washington.  D.C.,  oa  Ibe 
16th  of  December  1S19.  Sbe  studied  in  a  school  kept  by  her 
sttpfatber,  Joshua  L.  Henihaw,  and  in  1840  married  Frederick 
H.  Southwonh.of  Utica,  NY.  Alter  1843  she  supported  heixJI 
byleaching.  Herlintstoiy,"TbeIrishRcIugec,"  waspubliihcd 
in  the  £aJ(>iiure.;iU>£rilii>  Viiilm.  Rer£rstnovel,"Retribulioi;," 
a  serial  lor  the  Naliinuii  Ers.  published  in  book  form  in  1846, 
was  so  well  received  that  she  gave  up  teaching  and  became  a 
regular  contributor  10  various  periodicals,  especially  the  Noi 
Yorli  Ledttr.  She  Uved  in  Georgetown.  D.C.,  until  1S76,  then 
in  Yonkers,  N.Y.,  and  again  in  Georgetown,  D.C.,  whne  sbe 
died  on  tbe  joth  of  June  iSgo. 
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SOnVESTRB.  tuas  (rSo6-iSj4l,  French  novelist,  wu  bon 
on  the  tslh  of  April  1S06.  He  was  the  son  of  a  civil  cngiBeer, 
a  native  of  Morlaii.     He  was  by  turns  a  bookseller's  assbtsot, 

schools  of  Brest  and  olMulhausen. '  He  settled  in  Paris  in  iSj&, 
where  he  was  made  (1848)  piolessor  in  ■  school  tor  lhe  instnictioi 
ol  civil  servants.  He  began  his  literary  camr  with  a  drams, 
played  at  the  ThUire  Irancais  in  1818.  the  Siin  it  UiiitlntU. 
In  novel  writing  he  did  much  belter  than  for  the  stage,  allhoogh 
he  deliberately  aimed  at  making  tbe  novel  an  engine  ol  moral 
instruction.  His  best  work  is  undoubtedly  10  be  found  in  tbe 
ing  Denial  Srilans  (4  vols.,  1835-1837)  and  Fi^irf  hrttam 
nJ  features  of  his  native 
m,  and  in  Un  PkiJiuiifii 
a  well  deserved  academic 
rr  works — novels,  dtamas. 
Paris  on  tbe  sth  of  July 
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an  dd  family  of  the  Perche.  He  accompanied  the  duke  of 
Anjou  to  Poland  in  1573,  and  was  appointed  master  of  the  ward- 
robe and  captain  of  Vincennes  when  Anjou  became  Henry  III. 
He  remained  in  favour,  despite  the  opposition  of  the  queen- 
mother,  Catherine  de  M£dicis,  fought  at  Coutras,  defended  Tours 
against  the  Leaguers,  was  named  chevalier  de  Saint  Esprit  and 
governor  of  Touraine  (1585),  and  was  one  of  the  first  to  recognize 
Henry  IV.  (1589)*  who  .subsequently  entrusted  him  with  the 
education  of  the  dauphin.  Louis  XIII.  rewarded  him  with  the 
title  of  marshal  in  1613.    He  died  in  Paris  in  1626. 

SOUZA-BOTELHO,  ADfiLAIDB  nLLEUL,  Makquxse  de 
(1761-1836),  French  writer,  was  bom  in  Paris  on  the  X4th  of 
May  1 76 1.  Her  mother,  Marie  Irene  Catherine  de  Buisson, 
daughter  of  the  seigneur  of  Longpr6,  near  Falaise,  married  a 
bourgeois  of  that  town  named  Filleul.  It  was  reported,  though 
no  proof  is  forthcoming,  that  Mme  Filleid  had  been  the  mistress 
of  Louis  XV.  Her  husband  became  one  of  the  king's  secre- 
taries, and  Mme  Filletd  made  many  friends,  among  them 
Marmontel.  Their  eldest  daughter,  JuUe,  married  Abel  Francois 
Poisson,  marquis  de  Marigny'  (Z727-X78X);  Adelaide  married 
in  1779  Alexandre  Sebastien  de  Flahaut  de  la  Billarderie,  comte 
de  Flahaut,  a  soldier  of  some  reputation,  who  was  many  years 
her  senior.  In  Paris  she  soon  gathered  round  her  a  salon,  in  which 
the  principal  figure  was  Talleyrand.  There  are  many  allusions 
to  their  liaison  in  the  diary  of  Gouvemetir  Morris.  In  1785  was 
born  her  son  Auguste  Charles  Joseph  de  Flahaut  (^.v.).  who 
was  generally  known  to  be  Talleyrand's  son.  Mme  de  Flahaut 
fled  from  Paris  in  1792  and  joined  the  society  of  hnigris  at 
Mickleham,  Surrey,  described  in  Mme  d'Arblay's  Memoirs. 
Her  husband  Remained  at  Boulogne,  where  he  was  arrested  on 
the  39th  of  January  1793  and  guQlotined.  Mme  de  Flahaut 
now  supported  hersdf  by  writing  novels,  of  which  the  first,  Adile 
de  Sinange  (London,  1794).  which  is  partly  autobiographical, 
was  the  most  famous.  She  presently  left  London  for  Switzer- 
land, where  she  met  Louis  Philippe,  duke  of  Orleans.  She 
travelled  in  his  company  to  Hamburg,  where  she  lived  for  two 
years,  earning  her  living  as  a  milliner.  She  returned  to  Paris 
in  1798,  and  on  the  17th  of  October  1802  she  married  Jos6  Maria 
de  Souza-Botelho  Mourfto  e  Vasconcellos  (1758-1825),  Portu- 
guese minister  plenipotentiary  in  Paris.  Her  husband  was 
recalled  in  1804,  and  was  offered  the  St  Petersburg  embassy; 
but  in  the  next  year  he  resigned,  to  settle  permanently  in  Paris, 
where  he  had  many  friends,  among  them  the  historian  Sismondi. 
He  spent  his  time  chiefly  in  the  preparation  of  a  beautiful  edition 
of  the  Lusicds  of  Camoens,  which  he  completed  in  1817.  Mme 
do  Souza  lost  her  social  power  after  th6  fail  of  the  First  Empire, 
and  was  deserted  even  by  Talleyrand,  although  he  continued 
his  patronage  of  Charles  de  Flahaut.  Her  husband  died  in 
1825,  and  after  the  accession  of  Louis  Philippe  she  lived  in  com- 
parative retirement  till  her  death  on  the  19th  of  April  1836. 
She  brought  up  her  grandson,  Charles,  due  de  Momy,  her  son's 
natural  son  by  Queen  Hortense.  Among  her  later  novels  were 
La  ConUesse  de  Fargy  (1822)  and  La  Ducheste  de  Guise  (1831). 
Her  complete  works  were  published  in  1811-1822. 

See  Baron  A.  de  Maricourt.  Madame  de  Sousa  et  safamtUe  (1907) ; 
Lettres  ifUdites  de  J.  C.  L.  de  Sismondi  .  .  .  et  de  Madame  de  Sousa 
(Paris,  1863),  ed.  St  Ren6  Taillandier;  Sainte-Beuve.  Portraits  de 
femmes  (18X4):  and  for  Mme  de  Filleul,  MM.  de  Goncourt,  LeS 
Mattresses  de  Louis  XV.  (i860)  and  J.  F.  Marmontel  (1804). 

SOVEREIGN,  originally  an  adjective,  meaning  "supreme," 
especially  having  supreme  or  paramount  power.  The  word  in 
Middle  English  was  soverain  or  soKreyn^  and  was  taken  through 
Old  French  from  Low  Latin  superanus^  chief,  principal. 
The  intrusive  "  g,"  which  is  due  to  a  popular  confusion  of  the 
termination  of  the  word  with  "  reign,"  dates,  according  to  Skeat, 
from  about  1 570.  The  form  "  sovran,"  borrowed  by  Milton  from 
Italian  sovratio,  soprano,  is  chiefly  found  as  a  poetical  usage. 
As  a  substantive  "  sovereign  '•  b  applied  to  the  supreme  head  of 
a  state  (see  Sovereignty),  and  to  the  standard  English  gold 
coin,  worth  20  shillings  or  £1  (see  Pound).  The  gold  sovereign 
was  first  struck  in  the  reign  of  Henry  VII.  (1489);  it  was  of  gold 
of  the  standard  fineness  (994*8)  and  weighed  240  grains.    It 


bore  the  figure  of  the  king  crowned,  in  royal  mantle,  seated  on 
the  throne,  and  holding  the  sceptre  and  orb.  The  sovereign  was 
coined  in  successive  reigns  until  that  of  James  I.,  when  the  name 
"  unite  "  was  given  to  the  coin  to  mark  the  union  of  the  two 
kingdoms.  The  gold  coinage  of  the  kingdom  was,  tmtil  18x6, 
a  secondary  part  of  the  monetary  system,  but  in  that  year  the 
silver  standard  was  discontinued  and  a  gold  standard  adopted. 
The  sovereign  was  chosen  the  new  unit  of  the  currency,  and  the 
first  issue  took  place  in  X817.  Its  weight  was  fixed  at  x 23*274 
grains;  its  fineness  at  916*66  or  twenty-two  carats.  These 
standards  of  weight  and  fineness  are  those  still  in  force.  At  the 
same  time  was  issued  the  half-sovereign,  of  weight  in  prc^rtion. 
The  weight  of  934}  sovereigns  is  exactly  equivalent  to  twenty 
Troy  pounds,  and  the  weight  of  each  individual  sovereign  is 
calculated  on  this  basis.  The  sovereign  is  eleven-twelfths  pure 
gold  and  one-twelfth  alloy,  copper  bdng  usual.  The  light  colour 
of  early  Australian  sovereigns  was  due  to  the  use  of  silver  instead 
of  copper.  Five-poun^  pieces  were  coined  in  the  reigns  of  Qaetn 
Victoria  and  Edward  VII.  They  were  also  authorized  in  the 
reign  of  George  III.  (as  were  two-pound  pieces),  but  the  dies  were 
not  completed  before  the  death  of  that  sovereign.  Specimens 
were,  however,  subsequently  struck.  There  were  also  some 
pattern  pieces  struck  in  the  reign  of  George  IV.  Two-pound 
pieces  were  issued  in  the  reign  of  George  IV.;  they  were  struck 
in  the  reign  of  William  IV.,  but  not  issued  for  circulation;  they 
are  current  coins  of  the  reigns  of  Victoria  and  Edward  VII. 
(See  also  Mint;  Money.) 

SOVBREIGVTT.  The  word  sovereignty  (Fr.  souoeraineti)  is 
said  to  be  derived  from  the  medieval  Latin  word  supremiiaSf  i.e. 
suprema  potestas,  supreme  power.  (See  Skeat's  Etymological 
Dictionary  as  to  various  forms  of  the  word,  and  Meyer,  Lehrbuck 
des  deutscken  Staalsreekts,  15,  as  to  its  derivation.) 

Sovereignty  may  be  viewed  in  three  ways:  there  is  the 
historical  explanation  of  its  origin  and  growth,  its  rude  beginning 
in  the  savage  horde,  its  completion  in  the  modem  state;  there  is 
the  analytical  or  juridical  explanation;  there  is  also  what  (for 
want  of  a  better  phrase)  may  be  called  the  organic  expUnation  of 
sovereignty. 

The  following  are  some  of  the  chief  stages  in  the  history 
of  sovereignty:  While  sodety  is  in  a  rude  state  or  only  tribally 
organized  there  is  no  distinct  sovereignty,  no  power  Mjgtoiy 
which  all  persons  habitually  obey.  Thus  there  is  no 
sovereignty  among  wandering  groups  of  Australian  savages: 
each  family  is  isolated,  each  horde  is  a  loose  and  unstable 
coUection.  When  the  horde  has  become  a  tribe  there  may  exist 
no  definite  sovereign.  Distinct  in  time  of  war,  the  power  of 
the  chief  may  be  fluctuating  and  faint  in  time  of  peace;  even  in 
time  of  war  it  may  be  subject  to  the  authority  of  a  council. 
Tribes  of  the  same  ethnic  stock  may  form  a  sort  of  federation, 
permanent  or  temporary.  "  With  the  council  of  the  con- 
federacy," it  has  been  said,  "  and,  more  generally,  in  the  con- 
federacy, sovereignty  arises  and  the  true  political  tradition  is 
evolved "  (F.  H.  Giddings,  Principles  of  Sociology,  p.  285). 
When  the  city  and  the  state  are  conterminous  the  seat  of  sove- 
reignty becomes  defined.  Such  was  the  condition  of  things  in 
Greece,  as  considered  by  Aristotle  in  his  Politics.  He  discusses 
the  question  what  is  the  supreme  power  in  the  state  (3.  xo),  which 
he  defines  as  an  aggregate  of  citizens  (3.  i.),  and  he  recognizes 
that  it  may  be  lodged  in  one,  a  few,  or  many.  In  his  view  the 
distinctive  mark  of  the  state  is  not  so  much  sovereignty  (7.  4) 
as  self-sufficiency;  a  state  is  not  a  mere  aggregate  of  persons; 
it  is  a  union  of  them  sufficient  for  the  purposes  of  life  (7.  8); 
sufficiency  being  "to  have  all  things  and  to  want  nothing" 
(7.  5.  i).  The  Roman  jurists  say  little,  and  only  incidentally, 
as  to  sovereignty.  But  in  the  middle  ages,  under  the  influence 
of  the  Roman  law,  and  with  the  belief  in  the  existence  of  an 
empire  entitled  to  universal  sway,  an  absolutist  theory  of  sove- 
reignty was  developed  in  the  writings  of  the  jurists  who  revived 
the  study  of  that  law:  the  emperor  was  sovereign;  "  quod 
principi  placuit  legis  habet  vigorem  "  {Instituies,  1.  2.  6). 

Those  jurists  often  jtistified  the  ^eniivdo  polestatis  conceded  to 
the  emperor  by  the  fact  that  he  stood  at  the  bead  of  Christendom. 
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Among  the  theories  prevaloit  in  the  middle  ages  was  one  that 
mankind  formed  a  unity,  with  the  pope  and  the  emperor  at 
the  head  of  it:  the  univeisal  Church  and  the  universal  emperor 
ruled  the  world  (Rehm,  Gesckkkte  der  Recktsunssensckaft,  p.  198.) 
Even  to  Leibnitz,  writing  in  the  17th  century,  it  seemed  that 
"  totam  ChristianitAtem  unam  vdut  Rempublicam  oomponere, 
in  qua  Caesazi  auctoritas  aliqua  oompetit "  {Opera^  4.  330). 
When  the  power  of  the  emperor  was  weakened,  and  the  idea  of  a 
univenal  ruler  was  gone,  a  new  test  of  sovereignty  was  applied 
-^hat  of  external  independence;  the  true  sovereign  states  were 
tmhersitaUs  tuperiorem  nou  recogncscetUes.  There  were  times 
and  countries  in  the  middle  ages  in  which  the  collective  power 
of  the  community  was  small:  many  of  the  great  corpora- 
tions were  virtually  autonomous;  the  central  authority  was 
weak;  the  matters  as  to  which  it  could  count  upon  universal 
obedience  were  few.  In  such  circumstances  the  conception 
of  sovereignty  was  imperfect.  It  has  been  suggested  that  the 
modem  conception  of  it  was  evolved  from  the  contest  between 
three  powers:  the  Church,  the  Roman  Empire,,  of  which  the 
individual  states  in  Europe  were  theoretically  provinces,  and 
the  great  landowners  and  corporations.  Whatever  may  be  the 
truth  as  to  this,  the  modem  theory  is  first  clearly  stated  in  Jean 
Bodin's  book  On  the  Comnumwealtk  {French  ed.,  1576;  Latin 
version,  1586),  which  was  the  first  systematic  study  of  sove- 
rdgnty.  Bodin  defines  the  state  thus:  "  Respublica  est  famili- 
arum  reramque  inter  ipaas  communium,  summa  potcstate  ac 
ratione  moderata  multitudo."  His  theory,  which  corresponded 
on  the  whole  to  the  state  of  things  in  France  in  the  time  of 
Louis  XI.,  was  a  theory  of  despotism.  It  may  be  also  desaibed 
as  a  type  of  the  mechanical  or  juridical  theory  of  sovereignty. 
According  to  Bodin,  there  is  in  the  state  unlimited  one  power: 
"  Majfstas  est  summa  in  dvcs  ac  subditos  legibusque  soluta 
potcstas  "  (L  8).  There  exists  a  central  force  from  which  are 
derived  all  the  powers  which  make  or  give  effect  to  laws;  a 
power  which  he  describes  sometimes  as  "  majestas  summa 
potestas  summum  imperium."  This  was  the  conception  ex- 
pressed by  Boasuet,  "  Tout  r6tat  est  en  la  personne  du  prince," 
or  in  Louis  XIV. 's  saying,  "  L'6tat  c'est  moi." 

One  favourite  theory  was  that  sovereignty  originated  in  a 
lodal  contract.  It  was  assumed  that  the  individual  members 
of  society,  by  expn»  or  implied  pact,  agree  to  obey  some  person 
or  persons;  sometimes  it  is  described  as  an  unqualified  handing 
over;  sometimes  it  is  a  transfer  subject  to  qualifications,  and 
with  notice  that  in  certain  contingencies  this  will  be  withdrawn. 
Gierke,  in  his  book  Johannes  Althusius  und  die  EfUwkhdung  der 
naturrechtlichen  Stactsihearie,  shows  (p.  76)  that  the  conception  of 
a  treaty  or  agreement  as  the  basis  of  the  state  was  in  the  middle 
ages  a  dogma  which  passed  almost  unchallenged,  and  that  this 
theory  was  maintained  up  to  a  late  period.  It  is  to  be  found  in 
the  writings  of  Thomas  Aquinas  (De  Regimine  principum,  366), 
Marsilius  of  Padua,  Buchanan,  J.  de  Mariana,  and  F.  Suarcz. 
It  is  the  kerad  of  the  theories  of  Hobbcs,  Rousseau,  Filmer  and 
Locke.  Among  the  dearest  and  most  logical  exponents  of  this 
theory  was  Hobbes,  who  in  his  Leviathan  expounded  his  notion 
of  an  agreement  by  which  absolute  power  was  irrevocably  trans- 
ferred to  the  mler.  Pufendorf ,  with  some  variations,  states  the 
same  theory.  In  his  view  there  is  a  pactum  unianis,  followed  by 
a  pactum  suijectionis.  The'  best-known  exponent  of  this  theory 
of  the  source  of  sovereignty  is  Rousseau,  who  assumes  the  exist- 
ence of  a  pacte  social,  the  terms  of  which  are:  "  Chacun  de  nous 
met  en  commun  sa  personne  et  toute  sa  puissance  sous  la 
supr&ne  direction  de  la  volont6  g6n6rale:  et  nous  recevons  encore 
chaque  membre  comme  partie  indivisible  de  tout"  {Du  Contrat 
social,  I.  c  6). 

It  is  convenient  for  the  jurist  to  assume  that  in  every  state  is 
one  determined  or  determinable  authority  in  which  is  vested 
sovereignty,  and  from  which  all  other  authorities  derive  their 
power.  Tlie  assumption  is  not  trae  of  some  states;  the  legal 
authority  is  divided  among  several  persons  or  bodies.  It  is  at  best 
an  unfruitful  assumption;  and  the  tendency  of  students  of  sod- 
ology  is  to  treat  discussions  as  to  sovereignty  much  as  modern 
physiologists  treat  disnimlons  as  to  *'  vital  force  "  or  "  vital 


prindple."  Comte,  Spencer,  Bagehot,  Durkheim  and  Giddings, 
for  example,  rder  to  it,  if  at  all,  only  briefly  and  incidentally; 
th^  concdve  society  as  an  organism,  or  at  all  events  as  a 
growing  whole,  no  one  part  or  force  bdng  the  cause  of  all  others, 
and  all  interacting;  sodety  is  not  the  product  of  any  agreement 
or  of  force  akme,  but  of  a  vast  variety  of  interests,  desires  and 
needs.  Now  the  state  or  government  comes  at  a  certain  stage 
of  organization:  small  groups  are  drawn  together;  powerful 
corporations  fall  into  line;  a  national  fedmg  develops;  eventu- 
ally the  state  as  we  know  it  is  formed.  Sovereignty  is  a  resultant 
of  many  forces.  It  may  not  exist  as  to  some  regions  of  conduct; 
as  to  others  it  may  be  weak  and  mutable;  only  in  cotain 
conditions  is  the  sovereign  power  supreme  as  to  all  matters  of 
conduct. 

Among  the  different  senses  in  which  "  sovereign  "  has  been 
used  are  the  following: — 

a.  "  Soverdgn  "  may  mean  titular  sovereign — ^the  king  in  the 
United  Kingdom,  the  kaiser  in  Germany. 

b.  The  legal  sovereign:  the  person  or  persons  who,  according 
to  the  law  of  the  land,  legislate  or  administer  the  govemmenL 

c.  The  political  or  constitutional  sovereign:  the  body  of 
persons  in  whom  the  actual  power  at  any  moment  or  ulti- 
mately resides.  Sometimes  this  is  designated  "  the  collective 
soverdgnty." 

d.  Soverdgnty  is  also  used  in  a  wider  sense,  as  the  equivalent 
of  the  power,  actual  or  potential,  of  the  whole  nation  or  sodety 
(Gierke,  3.  568). 

The  distinction  between  real  and  nominal  sovereignty  was 
familiar  to  medieval  writers,  who  recognized  a  double  sovereignty, 
and  distinguished  between  (i)  the  ml  or  practical  sovereignty 
resident  in  the  people,  and  («)  the  personal  sovo-eignty  of  the 
ruler  (Adolf  Dock,  Ikr  Souveranitdtsbegriff,  &c.,  p.  13).  By  many 
writers  soverdgnty  is  regarded  as  resident  not  in  any  one  organ, 
but  in  the  Gesammtperson  of  the  community  (Mail  land,  PolUical 
Theories  of  the  MiddU  Ages,  xliii.). 

Sometimes  sovereignty  is  defined  as  the  organized  or  general 
will  of  the  community  (Combothecra,  Conuption  juridique  de 
l*itat,  p.  96).  "  Soverdgnty  b  the  organized  vdil  of  an  organized 
indq>endent  community.  .  .  .  The  kings  and  parliaments  who 
serve,  as  its  vehides."  "  Soverdgnty  resides  in  the  community  " 
(Woodrow  Wilson,  p.  1448).  The  same  theory  is  often  expressed 
by  saying  that  the  majority  in  a  conununity,  or  a  particular 
group,  in  fact,  rules  (Guizot,  Representative  dnemment,  i.  167). 
This  was  the  doctrine  of  the  French  Revdution.  "  Sachez  que 
vous  £tcs  rois  et  plus  des  rois,"  said  a  revolutionary  orator  dted 
by  Taine.  It. was  the  language  of  the  founders  of  the  American 
constitution  and  contemporary  political  writers;  the  language, 
for  example,  of  Paine:  "  In  republics  such  as  there  are  estab- 
lished in  America  the  sovereign  power,  or  the  power  over  which 
there  is  no  control  and  which  controls  all  others,  remains  where 
nature  placed  it — ^in  the  people  "  {Dissertations  on  Government,  L6). 

The  same  theory  assumes  a  .more  subtle  form,  especially  in 
the  writings  of  Hegelians.  Soverdgnty  is  with  them  a  term 
descriptive  of  the  real  will  of  the  community,  which  b  not 
necessarily  that  of  the  majority.  "  If  the  soverdgn  power  is  to 
be  understood  in  this  fuller,  less  abstract  sense,  if  we  mean  by  it 
the  real  determinant  of  the  habitual  obedience  of  the  people^  we 
must  look  for  its  sources  much  more  widely  and  deeply  than  the 
analytical  jurists  do;  it  can  no  longer  be  said  to  reside  in  a  deter- 
minate person  or  persons,  but  in  that  impalpable  congeries  of 
the  hopes  and  fears  of  a  people  bound  together  by  common 
interest  and  sympathy,  which  we  call  the  common  will "  (Green's 
Works,  2.  404).  "  Though  it  may  be  misleading  to  vpesJt  of  the 
general  will  as  anywhere,  dther  actually  or  property,  sovcrttgn 
...  yet  it  is  true  that  the  institutions  of  political  society  axe  an 
expression  of,  and  are  maintained  by,  the  general  will "  (a.  409). 

Soverdgnty  is  used  in  a  further  sense  when  Plato  and  Aristotle 
speak  of  the  sovereignty  of  the  laws  {Lava,  4.  7x5;  Politics,  4.  4; 
3. 15).  Thus  Plato  remarks:  "  I  see  that  the  state  in  which  the 
law  is  above  the  mlers,  and  the  mlers  are  the  inferiors  of  the  law, 
has  salvation."  (See  also  Gierke,  Genossenschaftsrecht,  3.  8.) 
Even  in  medieval  writers,  such  as  Bracioo,  is  found  the  noUon 


SOVEREIGNTY 


521 


that  the  king  b  lubject'to^the  Uwt:  "BractOD  knows  of  no 
sovereign  in  the  Austinian  sense,  and  distinctly  denies  to  the 
royal  authority  the  attribute  of  being  incapable  pf  legal  limita- 
tion "  a*  N.  Figgis,  The  Dirine  Rigfa  oj  Kings,  p.  13).  We  find 
the  same  expressed  by  many  German  jurists,  i.e,  Uie  idea  of  a 
state  which  exists  only  in  the  law  and  for  the  law,  and  whose 
life  is  but  by  a  legal  order .  reguhiting  public  and  private 
relationship  (Gierke  iii.,  x.)> 

;  Among  the  definitions  of  sovereignty  may  oe  quoted  these: 
"  That  which  decides  in  questions  of  war  and  peace,  and  of 
jMuutaM  making  or  dissolving  alliances,  and  about  laws  and 
•/^w-  capital  punishment,  and  exiles  and  fines,  and  audit 
"^t^^*  of  accounts  and  examinations  of  administrators  after 
their  term  of  office  "  (Aristotle,  Politia,  4. 4. 3).  "  Suprematum 
ill!  tribuo  qui  non  tantum  domi  subditos  fhanu  militari  regjt, 
sed  et  qui  exerdtimi  extra  fines  ducere  et  armis,  foederibus, 
Iqpttionibus,  ac  caeteris  juris  gentium  functlonibus  aliquid 
momenti  ad  rerum  Europae  generalium  summam  conferre 
potest "  (Leibnitz,  Opera,  4. 333).  "  La  souveraineti  est  celle  qui 
sert  i  exprimer  I'ind^pendance  d'un  6tat  aussi  bien  i  l'int£rie\ir 
qu'i  I'ext&rieur  "  (F.  de  Martens,  TraiU  du  droit  inUmaHoKol, 
translated  by  A.  Lfo,  1883,  L  378).  "  L'ind^pendance  complete 
qui  pent  se  manif  ester  i  deux  points  de  vue;  I'tm  ext^rieur,  I'autre 
int^rieur  "  (Frenta  Despagnet,  Droit  itUemational  public,  1894, 
p.  80).  "  Sovereignty  as  applied  to  states  impcnts  the  supteme, 
absolute^  uncontrollable  power  by  which  any  state  is  governed  " 
(1*.  M.  Cooley,  ConstUutional  Limitations,  p.  i) .  "  Sodal  control, 
manifesting  itself  in  the  authoritative  organization  of  sodety 
as  the  state,  and  acting  through  the  organs  of  government, 
is  sovereignty"  (Giddings,  Elements  of  Sociology,  p.  9x7). 
The  sovereign  is  "Absolut  unabhingig  und  nur  duixh  sich 
sdbst  beschr&nkt  und  beschrftnkbar  "  (Zom,  VdUterreckt,  p.  4. 
See  the  collection  of  definitions  in  Der  Souveranittttsbegjriff 
im  Bodin,  &c.,'  by  Dr  Adolf  Dock  (1897),  p.  6,  and  in  La 
Conception  juridique  de  Pitat,  by  Combothecra,  p.  90).  Many  of 
these  definitions  describe  an  ideal  state  of  things  rather  than 
realities.  Some  of  the  definitions  would  apply  to  the  authority 
of  powerfxd  religious  bodies  in  certain  periods  of  history,  or  of 
illegal  associations,  such  as  the  Mafia,  which  have  terrorized  the 
community. 

Territorial  sovereignty  h  used  in  a  variety  of  senses.  Often  the 
phrase  is  the  equivalent  of  sovereignty.  It  may  mean  a  state 
of  things  such  as  existed  in  the  middle  ages,  in  which  ownership 
and  sovereignty  were  not  deariy  separated:  when  he  who  was 
owner  had  sovereign  rights  incident  thereto,  or,  as  it  was  some- 
times phrased,  when  sovereignty  inhered  in  the  territory,  when 
the  king  was  the  supreme  Undowner  (Maine,  Ancient  Law,  p.  xo6; 
Figgis,  pp.  XI,  14) ;  when  all  political  power  exhibited  proprietary 
traits,  and  was  incident  to  the  ownership  of  land  (Maitland, 
Township  and  Borough,  p.  31).  Territorial  sovereignty  is  thus 
defined  by  Leibnitz:  "  Superioritatem  territorialem  in  summo 
subditos  coercendi .  jure, consistere"^ (0^0,  4.  358.^ See 
Laband,  x.  c  8). 

(  Certain  propositions  are' often  stated  with  respect  to  sove^ 
rexgnty.  One  of  them,  stated  by  Rousseau  (ITti  Contrat  social,  a. 
c  a),  is  that  it  is  indivisible:  a  proposition  true  in 
^.the  sense  that  in  r^sard  to  the  same  matters  at  the 
same  time  there  cannot  be  two  sovereigns,  but  not 
troe  in  the  sense  in  which  it  has  often  been  employed,  namdy, 
that  in  the  last  analysis-  of  society  there  are  some  persons  or 
person  who  control  aU  conduct  and  are  habitually  obeyed  u  to 
all  matters.  Rather  we  may  say  with  Maine,  "  Sovereignty  is 
divisible,  but  independence  is  not."  To  hold  sovereignty  not  to 
be  divisible  is  for  juridical  purposes  not  a  working  theory; 
states  part,  permanently  or  temporarily,  with  few  or  many  of  the 
rights  and  powers  comprehended  in  sovereignty;  to  q>eak  of  it 
as  undivided  in  the  case  of  Crete,  Egypt  or  Tibet  is  to  do  violence 
to  facts. 

A  frequent  deduction  from  the  theory  of  the  indivisibility  of 
sovereignty  is  that  there  cannot  be  double  attegiance;  in  other 
words,  no  one  can  be  the  subject  of  two  states.  This  deduction 
Is  not  in  fact  true.  ^With  the  existing  differences  in  the  kws  of 


modem  states  as.to  nationality,  persons  may  be,  and  are,  subjects 
of  two  or  more  states.  In  the  native  states  in  India  there  may 
be  said  to  be  double  allegiance.  C.  L.  Tupper,  in  his  Our  Indian 
Protectorate,  refers  to  "  the  double  allegiance  of  the  subjects  of 
native  states  "  in  India;  and  he  explains  that  the  native  rulers 
are  themselves  subject  to  the  Indian  govcnmient.  "  For  all 
puipoees  of  our  relation  with  powers  the  subjects  of  Indian  native 
states  must  be  regarded  as  subjects  of  Her  Majesty  "  (Our  Indian 
Protectorate,  1893,  p.  353).  Such  double  allegiance  is  apt  to 
exist  in  times  of  transition  from  one  sovereignty  to  another;  for 
example,  in  the  x8th  century,  in  the  British  possessions  in  India, 
the  Mogul  was  said  to  exercise  a  personal  sovereignty.  As  Sir 
William  Scott  remarked  in  the  Indian  Ckitf,  3  C.  Rob.  2a,  it 
hardly  existed  otherwise  than  as  a  phantom:  the  actual  autl^ority 
to  be  obeyed  was  exercised  by  the  East  India  Company.  The 
natives  of  protected  states  owe  not  only  allegiance  to  them,  but 
also  certain  duties,  ill  defined,  to  the  protecting  state. 

Another  deduction  from  the  same  proposition  is  that  any, 
corporation  or  private  body  which  appears  to  exercise  sovereign 
powers  together  with  the  state  does  so  only  by  delegation.  This 
theory  is  thus  stated  by  Burke  {Works,  7.  389)  with  reference  to 
the  East  India  Company:  "  The  East  India  Company  itself 
acts  under  two  vtry  dissimilar  sorts  of  power,  derived  foom  two 
sources  very  remote  from  each  other.  The  first  source  of  its 
power  is  under  charters  which  the  Cxown  of  Great  Britain  was 
authorized  by  act  of  parliament  to  grant,  the  other  is  from 
several  charters  derived  from  the  emperor  of  the  Moguls  . . . .' 
As  to  those  of  the  first  description,  it  is  from  the  British  charters 
that  th^  derive  a  capacity  by  which  they  are  considered  u  a 
public  body,  or  at  all  capable  of  any  public  function.  .  .  .  This 
being  the  root  and  origin  of  their  power,  rendos  them  responsible 
to  the  party  from  whom  all  then:  immediate  or  consequential 
powers  axe  derived." 

A  further  proposition  often  stated  with  respect  to  sovereignty 
is  that  it  is  unlimited:  a  proposition  which  is  not  true  of  the  legal 
or  political  sovereign.  In  all  states  are  limits,  more  or  less 
definite,  to  sudx  powexs,  according  to  the  character  of  the  subjects 
and  the  rdations  of  the  state  to  foreign  powers.  Even  deqMtism 
is  tempered  by  assassination  and. the  liability  of  revolution 
(Dicey,  Law  of  the  Constitution,  6th  ed.,  p.  75).  A  third  pro- 
position, often  expressed  with  respect  to  sovereignty,  is  that  it 
caimot  be  alienated:  a  proposition  thus  stated  by  Rousseau: 
"  Je  disque  la  souvcrainet6,  n'^tant,  que  Texerdaede  la  vok>nt6 
g6n£rale,  ne  pent  jamais  s'ali£ner"  {Du  Contrat  social,  3.  x; 
Figgis,  p.  89). 

According  to  one  view,  sovereignty  is  not  the  distinctive  note 
of  a  state.  Many  communities  usually  regarded  as  true  states 
do  not  possess  it.  There  are  sovereign  and  non-sovereign  states; 
international  law  recognizing  both.  In  the  view  of  many  writers 
sovereignty  is  not  a  necessary  attribute  of  a  state  (Laband, 
Das  Staatsrecht  des  deutschen  Reickes,  x.  87;  Jellinek,  Die  Lekre 
von  den  Staatenverhindungen,  p.  37 ;  Meyer,  Lehrbuch  des  deutschen 
Staatsrechtes,  p.  5;  Ullmann,  Vdlkerrecht,  29.  See  the  contrary 
view  presented  by  Professor  Burgess,  Political  Scienu  or  Consti" 
tutional  Law,  L  53;  Political  Science  Quarterly,  3.  X33;  Geoiges 
Strdt,  Revue  de  droit  intemational,  X900,  p.  X4).  Any  division  or 
daamfication  of  states  must  be  imperfect.  The  fact  is  that  there 
may  be  an  indefinite  number  of  what  Mexigqhac  (i.  304)  terms 
political  "  coUeaivitis  secondaires";  that  the  attributes  summed 
up  in  sovereignty  may  be  separated  and  divided  in  many  ways; 
that  there  may  be  new  forms  of  combinations  between  states  or 
parts  of  sutes;.  and  that  their  morphology  is  subject  to  no  hard 
and  fast  rules. 

The  phrase  half  sovereign  stales  was  invented  by  J.  J.  Moser  to 
describe  sUtes  possessing  some  of  the  attributes  of  sovereignty.' 
Under  this  class  are  grouped  very  diverse  communi-  guK 
ties.  There  axe  states  wUch  possess  some  attributes  s»Mff«^ 
of  sovereignty,  but  no  others;  sUtcs  possfssing  .^""^ 
internal  autonomy,  but  not  externally  independent;  states  which 
are  more  or  less  under  the  influence  of  others.  There  are  also 
states  which  have  certain  of  the  attributes  of  sovereignty,  but 
are  subject  to  servitudes  or  burthens  imposed  by  treaty,  usage. 
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or  force.  Feudalism  had  a  phraseology  to  express  the  varieties 
of  fiefs  which  existed  under  it;  modem  International  law  has  no 
generally-accepted  terminology  for  the  still  greater  variety  of 
states  which  now  exist.  These  varieties  tend  to  multiply,  and 
it  is  difficult  to  reduce  them  all  t6  a  few  types.  The  theory  that 
states  are  equal,  and  possess  all  the  attributes  of  sovereignty, 
was  never  true.  It  is  still  more  at  variance  with  the  facts  in  these 
days  when  a  few  great  states  predominate,  and  when  the  contact 
of  western  states  with  African  and  Asiatic  states  or  commtuiities 
gives  rise  to  relations  of  dependence  falling  short  of  conquest. 
The  division  into  federations,  confederations  and  alliances,  is 
not  complete.  JcUinek  has  suggested  this  classification  (Die 
Lekre  von  den  Slaalenverbindungen,  p.  58):  (a)  Unorganized 
associations,  including — (i)  treaties;  (2)  occupation  of  the 
territory  of  one  state  and  administration  by  another,  as  in 
Bosnia  and  Cyprus;  (3)  alliances;  (4)  ptotectorates,  guarantees, 
perpetual  neutrality;  (5)  Der  Staatenstaat,  the  feudal  state,  of 
which  Jellinek  gives  the  Turkish  Empire  and  the  old  Holy  Roman 
Empire  as  examples,  (b)  Organised  associations,  including — (i) 
international  commissions  {intemationaU  VerwaliitngstereitUf 
such  as  international  postal  and  td^raph  unions,  &c.);  (a)  the 
StaaUfibund  or  confederation  of  states;  (3)  real  unions  of  states 
as  distinguished  from  personal;  (4)  the  Bundesstaai  or  federal 
state.^  Most  of  the  existing  varieties  may  be  conveniently 
ranged  in  the  following  classes^— 

I.  States  which  have  complete '  independence,  complete 
autonomy,  external  and  internal,  and  which  axe  reoognixed  in 
international  law  as  sovereign  states. 

(  9.  States  which  have  complete  external  independence,  but 
are  more  or  less  subject  permanently  to  other  states  as  to  their 
internal  affairs.  Of  this  class  there  are  now  few  examples.  Per- 
haps, however,  such  states  as  permit,  permanently  or  normally, 
of  interference  by  others  on  behalf  of  certain  classes  of  subjects 
may  be  so  described.  The  general  principle  is  that  a  treaty  does 
not  detract  from  sovereignty.  As  Jellinek  expresses  it.  "  Der 
Staatenvertrag  bindet,  aber  er  unterwirft  nicht"  (G«ete  und 
Verordnung,  p.  305);  or  as  Grotius  (i.  ch.  3,  22,  2)  expresses  it, 
"  Nee  regi  aut  populo  jus  demit  summi  imperii." 
'  3.  States  whidi  enjoy  complete  autonomy  as  to  internal 
affairs,  but  which  are  more  or  less  subject  to  other  states  as  to 
foreign  relations.  Some  writers  would  place  in  this  category  all 
states  forming  part  of  a  true  confederacy.  It  includes  states 
which  are  united  temporarily — cases  of  inorganic  unity,  to  use 
Jellinek's  expression.  It  includes  also  permanent  alliances  or 
organic  unions.    These  are  some  examples: — 

a.  ProlutoraUs  and  Staerainlies. — ^The  status  of  certain  states, 
such  as  Bulgaria  and  Rumania  and  the  late  South  African  Republic, 
were  peculiar.  Even  before  the  independence  of  the  two  first- 
named  states,  they  undoubtedly  were  for  many  puiposes  sovereign. 

b.  The  unions  between  a  superior  and  inferior  state,  «.f.  the  re- 
lations of  the  various  states  to  the  old  Holy  Roman  Empire;  the 
relations  of  the  Ottoman  Porte  to  its  Christian  provinces.  In  the 
middle  ages  the  question  was  often  mooted  whether  states  subject 
to  feudal  superiors,  or  the  states  forminjB^  the  empire,  were  sove- 
reign. According  to  one  common  definition  they  were  not:  a  true 
sovereijsn  state  was  universitas  quat  non  su^eriorem  recoptoscit, 
**  Celui  est  absoiument  souverain  qui  ne  rien  tient  apr^  Dieu  que 
dei'esp^  S'il  tient  d'autrui  it  n'est  plus  souverain."  Theptrevalent 
opinion,  however,  was  that  sovereignty  was  compatible  with  rights 
such  as  were  possessed  by  the  Reich  over  the  pnnces  of  Germany; 
that  there  might  be  fiefs  held  in  full  sovereignty;  and  that  vassal 
states,  when  subject  only  to  "  nude  vassalage,"  were  sovereign. 
That  was  the  view  of  Grotius  (i.  i.  ch.  3,  33.  a),  who  holds  that  Uie 
nexus  feudalis  is  consistent  with  summum  impnium. 

4.  States  which  have,  by  treaty  or  otherwise,  parted  with 
some  portion  of  their  sovereignty  and  formed  new  political 
units:  what  Herbert  Spencer  calls  "  compound  political  heads," 
or,  to  use  Austin's  expression,  **  compoute  states."  The  most 
important  examples  of  this  class  consist  of  federal  or  composite 
states  which  by  treaty  or  otherwise  have  surrendered  certain 
of  their  powers,  or  which  have  created  a  hew  state  (Staatenbund). 
For  many  years  one  of  the  buniing  questions  in  the  politics  of 

*  The  distinction  between  the  Staatenbund  and  the  Bundesstaai  is 
discussed  in  the  articles  Confedbration  and  FBOBiua  Govbrn- 
MBirr. 


the  United  States  was  the  question  whether  the  individual  states 
of  the  Union  remained  sovereign.  According  to  the  theory  of  J.  C. 
Calhoun,  the  stales  had  entered  into  an  agreement  from  which 
they  might  withdraw  if  its  terms  were  broken,  and  they  were 
sovereign.  According  to  the  theory  expounded  in  the  Federalist, 
the  individual  sutes  did  not,  after  the  formation  of  the  constitu- 
tion, remain  completely  sovereign:  they  were  left  in  possession 
of  certain  attributes  of  sovereignty,  while  others  were  lodged  in 
the  Federal  government;  while  there  existed  many  states,  there 
was  but  one  sovereign.  Even  if  the  origin  was  a  compact  <»- 
contract,  after  the  "  United  Sutes  "  were  formed  by  a  "  consti- 
tutional act "  there  no  longer  existed  a  mere  contractual  relation: 
there  existed  a  state  to  which  all  were  subject,  and  which  all 
must  obey  (von  Stengel,  Staatenbutid  und  Bundesstaat;  JaArSiek 
fUr  Gesetzgebung,  1898,  p.  754*,  Coolcy,  Principles  6f  Constitutiatud 
Law,  pp.  21,  102).  According  to  Austin:  "  In  the  case  of  a 
composite  state  or  a  supreme  federal  government,  the  several 
united  governments  of  the  several  united  societies  together  with 
a  government  common  to  these  several  societies,  are' jointly 
sovereign  in  each  of  these  several  societies  and  also  in  the  larger 
society  ari^ng  from  the  federal  union,  the  several  governments 
of  the  several  united  societies  are  jointly  sovereign  in  each  and 
all "  (5th  ed.,  vol.  L  p.  258).  In  point  of  fact,  there  are  fields  of 
action  in  which  A  is  sovereign,  others  in  which  B  is  sovereign, 
and  certain  others  in  which  A  and  B  are  jointly  or  alternately 
sovereign.  To  take  the  American  constitution,  for  example,  the 
states  are  sovereign  as  to  some  matters,  the  Federal  govcmmcnt 
as  to  others. 

5.  Another  division  includes  anomalous  cases,  such  as  Cyprus 
or  Bosnia,  in  which  one  government  administers  a  countiy 
as  to  which  another  state  retains  certain  powers,  theoretically 
large. 

6.  The  territories  governed  or  administered  by  chartered 
compam'es  form  a  dus  by  themselves.  NonunaUy  such  com- 
panies are  the  delegates  of  some  states;  in  reality  they  act  as 
if  they  were  true  sovereigns. 

7.  Two  other  classes  may  be  mentioned:  (a)  cases  of  real 
union  between  states,  e.g.  that  between  Austria  and  Hungary; 
(6)  personal  unions,  distinguished  from  the  above-named  forms— 
for  example,  the  union  of  Great  Britain  and  Hanover. 

8.  A  smsjl  group  consists  of  instances  of  condomimmm  or 
arrangements  similar  thereto;  for  example,  the  anangements 
as  to  the  Samoa  Islan<h  from  1889  to  1899. 

According  to  modem  tisage  the  appdlation  "  sovereign  state  " 
belongs  only  to  states  .of  considerable  size  and  population  exer- 
cising without  control  the  usual  powers  of  a  state,  e.g.  able  to 
declare  peace  or  war.  Leibnits,  discussing  this  subject  in  his 
Tractatus  de  jure  suprematus  {Opera,  4.  362),  says:  "  Itaque 
valde  etiam  dubito,  an  possit  Reipublicae  illi  Italiae^  quam 
vocant  Sancti  Marini  oppidum,  concedi  suprematus,  Skvsl 
tametsi  jure  liberam  esse  nemo  negat,"  a  remark  ^''^ 
which  would  apply  also  to  the  republic  of  Andom:  "Sfi 
tantum  vocantur  souverains  ou  potentats,  qui  territorium  majus 
habent,  exerdtumque  educere  possunt;  atque  hoc  demum  illud 
est,  quod  ego  voco  suprematum,  et  GaUos  quoque  arbitror,  cum 
de  rebus  ad  jus  gentium  spectantibus,  pace,  bdlo,  foedcribus 
sermo  est,  et  ipsi  aliquos  vocant  souverains,  eos  non  de  uibibus 
liberis  loqui,  nee  exiguorum  territoriorum  dominis,  quae  fadle 
dives  Mercator  sibi  emere  potest,  sed  de  majoribus  iUis 
potestatibus,  quae  bellum  inferre,  bellum  sustineie,  propria 
quodammodo  vi  stare,  foedera  pangere,  rebus  alianim  gentium 
cum  auctoritate  intervenire  possunt  "  (4.  359). 

With  this  view-  may  be  compared  that  of  a  writer  hi  the  lav 
Magazine  (1899)  xxv.  to,  who  argues  that  the  repubUc  ofSsn 
Marino  is  a  state  m  the  lull 


It  is  sometimes  suggested  that  self-governing  colonies  are  to 
be  regarded  as  true  states.  Undoubtedly  some  of  them  can  no 
longer  be  regarded  as  colonies  in  the  old  sense.  The  aju^,. 
self-governing  colonies  forming  part  of  the  "  multi- 
ceUular  British  state,"  as  F.  W.  Maitland  describes  it  {PdiHcd 
Theories  of  the  Middie  Ages,  p.  x.),  have  an  essentially  "  sUte- 
like  character."..  If  Liberia  is  a  state,  the  same  may  suidy  be 


mid  of  CuwU.'  It  h  tnie  tlie  Biitiih  eolodc*  have 
power  of  decbriixg  war  or  peace,  or  reguUtlog  llii 
of  the  empire;  and  the  Ctdwh  may  din" 
by  the  dominion  pirliunenC  (J.  C.  Bi 
Canada,  iSSS,  p.  t;i A.  H.  F.  Ldroy,  UpAitht  Fmtin  Canada, 
144).     Colonialk^lalureiBmBidlobivedelegUcdpawcn. 
Is  noR  accDiale  lo  lay  that  ai  to  certaia  nuttcn  the  Icgiilati 
of  the  f>ft*i<i»n  Dominion  i>  lovcTeisn,  and  aa  to  t^^rtain  oth 
that  it  la  not  (Letioy,  144 1  Quick  and  Cairan,  Atutraliaii  Cemnu 
awU,  318;  Dicey,  lot)  i  and  ai  to  tome  nuttera  tbcy  an  in  f a 
if  not  1q  fonn,  taoKrsUaiej  nftntrtm  npn  rtcQpvaenItt  (Quick 
and  Gamjt,  ssg);  or  that  they  ate  ttatcs  in  proem  of  making. 
OccaaioBiliy  the  eaprauon  "  aubjcct  of  a  colony  "  it  now  uied 
iLm  V.  EBtUtdit,  L.R.  i  Cb.  41;  Lefioy,  UtMaiti  Pamtr  in 
Catuia,  jiq).     II  haa  been  dcddid  by  the  judldal  committee 
of  the  Privy  Council  that  the  CDloniil  legitlatute*  are  not  meie 
delesatei  of  the  Imperial  padiament  {A.  B.  Keith,  SapmiibU 
GBKnemtKl  in  tin  Ctlmia,  p.  81).    At  all  events,  the  Klf-govein- 
Ing  cDloniea  may  be  clawed  a>  "  half  iDveRigD  states  "  a  "  quaal- 
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any  atlempla  have  been  made  to  enuraeiate  the  alttibutia 
of  aoveieignty.  ij,  the  legalia.  prerogativo,  &c,  at  they 
iiriMiini  called.  For  enunple.  Bodtn  gives  a  list  of 
•rstr—  properties  of  majwlaj  or  sovereignly:  (a)  "  Legem 
"*">•  uaivertii,  Sc,  singulis  dvibut  due  posse;  CW  beilum 
indiccn  aut  pacem  ioirei  (f)  to  appoint  and  change  mjgistniesi 
(d)po«eTof  final  appeal;  (e)  power  of  pardon;  (/)  raising  revenue; 
(l)  coining  money  "  (Di  nl»Mia,vrA.  i.  ch.  10).  Leibnita,  with 
the  middle  ages  in  view,  divides  the  attributes  or  faculties  into 
two  claBes:  rtgaiia  majora  and  regalia  aiiiura.     Hobbcs  {Laia- 

"  These,"  he  sayi,  "  are  the  marks  which  make  the  essence  of 
sovereignly,  and  which  are  the  marks  whc 

placed  or  rcsideth."    He  also  describes  t 

rights."    Biuntschti  (AUtematu  SlaatsMt 

:    attributes:    («)    ri^t       " 


m  aa  '^  inseparable 


of  majtttat; 
lution;  (d)  right 
ce  iegisut»n;  \ei  acuon  through  deposed  organs;  (J)  irre- 
sponsibilily.  All  of  thelc  enumerations  are  open  to  the 
objection  that  they  merely  deacribe  the  action  of  the  state 
at  a  particular  time,  or  indicate  a  theory  of  what  an  ideal 
stsCe  should  be. 


Si 


.  Labaitd.  Jb 


Otto  Gierke,  Dm  in 

.„.Sir  Hl^ftSaine,  "Mi 
Died  in  Lilt  atii  Spacki 
u(iS7S)!F-E.abait^  "' 
Biei^u  and  TUbit 

'-'"vitstitukitritii ' 

iui  (BmJau ,.  _.  ,. 

ifn(Vieniii.iSei):G.  Meyer,  £(irlwcjtie(ii(n^»n  Slaali- 
ILciiak.  1878)1  H.  Rodn.  SmmmUuual  (1M3);  K.  Careii, 
imcl  SUHUrUb  [iMll;  T.  M,  Cooley.  CniUihiluiul  Lunls- 
6th  ed.,  189a):  IdLindi,   UOtr  Slaiilifnirmnile  (tSoe);  J.  B. 

-u f. 1...J  _.,   =...,. '■-■™.  iBjl):  J.  R. 

Cily  SuU  H  llu 
1,  L'Oaxpaliam  dtt 
Dioy,  ziw  »/    ■ 


t  ICsrb  (Undon,  1891)!  ^ 

end  Rtmvu  (London,  rSu);  Salomon,  j 


CnailMlin   JMh    ed..    190a)!    X.    ConibDIhecra,  i.a    Ciitapliiiii 

niriiiqm  it  efut  (1899);  H.  Rehm.  AUttmciii  Slaiililllin  1899): 
FranUin  H,  Ciddint.,  J"nMif(u  cf  SociSon  Cjrd  ed..  New  York. 
"     "  Poluitol  SciBM  »d_&i«Wiitoii*/ Law  (B<»- 


i»99);J.W  B 


wrlrlbi 


-.^900);  ], 

Willout^.  n<  \iUa«  «r  Or  5111IC  (New  Vark,  1896) ;  d 
Ijkrt  wf  dn  Sumditmlhtrlirilni  (1844);  BonnqL 
PkiltmplBC^  Tkary  tf  On  Suit  (1II99):  f,  B.  Moore,  Z)iful  it 
TtUrwcUtHal  Lar  (Wuhintten.  loo^,  i.  18  teq.i  "  Noia  on 
Soverrignty."  Aminoni  Jonnal  tf  tubnalinal  Lai  1907),  i.  los: 
W.  BTlUth.  JiulnuiMr  CoKrvml  la  lit  OImo  (1909):  T. 
Btty. /■MnUCHHf  L»  (t»<>9)>  '*^" 


Bocnhak,    Eiliitilitt 
■      '"96);W.  W. 


'  'w.,': 


MVAB  (Hind,  and  Pert,  lumar,  a  bocsemao),  the  name  in 
Anglo-Indian  usage  for  a  horse-ioldier  belODgitig  to  the  cavalry 
troops  of  the  native  armiea  of  Briliih  India  and  the  feudatory 
itales.    It  it  also  used  more  qiecjfically  of  a  mounted  orderly, 

■OVraST,  JAMKI'(i7s7-ig3i),~  English  oatural-hialoiy 
artist,  was  bora  in  London  «  the  list  of  Match  1757.  He 
became  a  student  st  the  Royal  Academy,  and  subsequenlly 
taught  drawing,  but  toon  applied  hit  art  to  the  tUuitnlion 
of  botanical  and  conchob^cal  works,  and  befvne  distinguished 
by  the  publication  of  his  Entliik  Belany  (36  vols,,  1790-1814), 
and  i(ri(ii*JCiiiouliiD(s  volt.,  1804-1817).  He  likewise  planned 
and  carried  out  for  a  number  of  years  the  classic  geologiesl  work 
intended  lo  describe  and  illustrate  the  British  fOBsUs,  and  en- 
titled Tkt  Uiiura!  Cmckolecy  a/  Great  eritaui  (7  vols.,  iStt- 
iS4e).  This  was  issued  in  parts,  with  the  asaisunce  first  of 
bis  elder  son,  J,  dc  C.  Sowerby,  and,  after  J.  Sowerby's  death 
(Oct.  >s,  1811},  of  his  second  son,  G.  B.  Sowerby,  both  the  sons 
being  themiclvet  expert  palacontologiiU.  The  Sowerby  col- 
lection, consisting  of  about  5CQO  fossUt,  was  purchased  by  the 
British  Musmm  in  1S60. 

The  elder  ton,  Jaus  at  Cakle  Sowexbt  (1787-1871),  was 
in  1S38  one  of  the  fouoders  of  the  Royal  Botanic  Society,  and 
waa  its  secretary  for  thirty  yean.  He  supplied  the  plates  and 
port  of  the  test  10  the  S*ttUmtnl  te  En^Uh  Belaity  (4  vols., 
1831-1840):  but  bis  moat  importaot  work  related  to  palaeon- 
tology, as  be  identified  and  in  many  case*  detctibed  the 
invertebrate  fossils  for  papers  by  BudtUjid,  Sedgwick.  Fitton, 
Murchison  and  others  in  the  Trantoiiionl  tif  ikt  Gtoisgicol 
Socitty  ej  London, 

The  younger  son,  CMttOE  BlKmHCKAH  Sawiiiiy(i7g8-i8s4) 
wasaulborofrjteCnura  a/ XKflUrmdJ'airiJ .Steffi  (1810-189;}, 
andoneoftheeditoisoftheZaoJaficaJ/nrHaf  (181J-1816).  His 
ton,  G.  B.  SOWEKBY  (iSii'i8S4),  author  of  the  CsncAafeficaf 
ifannal  (i8j9;  4lh  ed.,  iSji),  and  grandson  G.  B.  Soweiby 
(y  184J),  a  distinguished  student  of  the  Molluscs,  inherited  the 
family  talent  for  natural  history. 

SOVERBT  BRIDOB,  on  urbsn  district  In  the  Sowerby 
parliamentary  division  of  the  West  Riding  of  Yorkshire,  England, 
~ fai  by  the  Lancashire  tc  Yorkihire  railway. 


-It  Is  tituat 
[  the  Rochdale  canal.     '  .  _  .     . 

ibuilt  in  i'di9.  The  town  Is  almost  oilirdy  a  growth  ol 
second  half  of  the  igth  ctntuiy.  It  possesses  wonted  and 
m  works,  dye  works  and  chemical  works.  The 
tepaiate  urban  district  of  Sowerby  adjoins  to  the  touth-wett. 
Pof.  (1901),  Sowerby  Bridge,  ii,477;  Sowerby,  3653. 

■OWIHO  (fnim  "  to  tow,"  O.  Eng.  iAhk,  cf.  Du.  sasfjen, 
Gcr.  Utn,  &C.1  the  root  ia  teen  in  Lat.  lercrc,  cf.  "seed"),  in 
agriculture,  the  planting  of  seed  for  the  raisuig  of  crops.     The 

'       '  '     hand  b  the  simplest  and  oldest  method 

the  earth,  and  is  still  preferred  by  some 
farmers  ai>d  in  certain  drcumslanccs.  Hie  sower  carries  the 
receptacle  for  the  seed,  a  sine  "  seed-lip,"  seed-sheet  or  basket, 
....  J  jo,„  llu  ridges 


of  the  field  scallers  handfuls  of  grai 

n  wilh  a  se 

nicircular  sweep 

of  the  arm  across 

the  body.    Tlie 

"costs"  m 

must  not  fall  m 

ore  thickly 

at  one  pmnt  of 

the  cast  than  st  a 

lother.  and  the  s 

andardof  s 

ceding  per  acre 

must  be  rigidly  sdhered  lo;  hence  m 

lanual-sowin 

g  demands  con- 

siderable skill  an 

is  slill  pre 

ferred  in  some 

districts  for  the  sowing  of  com  crops;  and  in 

pkiugh  i>  followed 

by  a  furtow-pn 

isser,  the  seed  fslUng  into 

the  hollowi  made 

by  it,  though  un 

the  face  of  the  6 

d  as  left  in  "se 

ams  ■'  by  1 

he  luirow-shces 

rom  the  plough 

IS  in  s  luilable 

-ondition  lo 

So  well,  indeed,  is 

the  ploughing  d 

ne  i^  many 

counlries  that 

broadcasting   ^vp 

perleclly  good 

reiults,  a 

machines  reaching 

up  10  lift,  wide 

ion  use  in  place 

at  hand -sowing,  a 

t)»se  get  ove 

the  groun 

more  quickly 

and  deport  the  seed  mote  teguUrly  than  ao 

ocdinary  wotk- 

man  does  by  hand 
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It  wiA  long  Tcco^Diud  thit  tJie  pndaioa  whidi  !■  of  tbe 
'CBCA&  of  good  lowing  could  be  better  attuned  by  mechulcal 
maoS)  and  u  early  as  1663  a  ioviDg-DucluDe  was  Invented 
by  Joseph  LocalcUi  in  Cuinlhia.  In  England  the  euly  history 
of  mediBnical  sowing  is  diiefly  connected  with  the  name  of 
Jelhn  TuQ,  wbo  about  1730  invented  the  corn-drill,'  Cooke's 
drill  brought  out  in  1 7S3  wis  the  de&oite  pitcunoi  of  the  modem 
drill.  The  drill,  besidei  dcpouUng  the  seed  U  t,  unifocm  depth, 
lows  it  in  pusUd  rows  at  Equil  distaaces  (nm  one  anal  her  and 
thus  makes  possible  the  dm  of  the  hone  hoe  and  fadiilitcs  tht 
tuppressioa  of  weeds  amongst  growing  oopi,  the  latter  idvuv- 
Iige  being  spediUy  marked  la  the  case  of  root  crops.  Tbc 
,"  cup-feed"  and,the  "lorce-[«d"  ate  the  commOBtst  and  most 
generally  osetul  lypei-  The  cup-drill  consists  of  a  long  bra 
earned  upon  wheeli  end  divided  diagooally  into  two  wdioiis 
by  a  paililion.  The  forwud  sectioa  contains  Ibe  seed  whkb 
drops  through  Bpenures,*the  site  of  which  can  be  ctgulated 
by  slides,  to  the  twltom  section.  A  spindle  geared  to  (he  ground- 
wheels  by  coga  passe*  loo^tudinally  through  the  ccatie  of  this 
section  and  carries  disks,  round  the  rims  of  which  an  fitted 
■mall  cups.  '  At  the  hoKCS  pull  the  drill  lonrard,  tlie  si»ndle 
and  disks  rcvnlve  and  the  cu|M  scoop  up  the  seed  and  pout  it 
Into  the  funnels;  thence  !t  proceeds  down  a  series  of  tutjeior 
"■pouts"  and  drops  into  shallow  furrows  (raced  hy  small 
coulters  travelling  immediately  in  front  ol  the  uteams  of  seed. 
The  coulters  can  be  raised  or  lowered  by  leven  and  arc  kept 
down  to  theit  work  by  weights  or  pmseis,  which  can  be  regulated 
■cootdiog  as  deep  or  shallow  sowing  Is  lequiied. 


t  of  Can  and  FotiUia  Single  Ksk  DiilL 


a  dialt  catiyiiw  bowl-duped  wbteii,  or 


throueh  wfaj 
ST  each  Cfin, 


the  disk-harrow.  The  loolh 
Lnd  brush  piaion,  Che  per- 
orated disk  and  the  chain 
are  othei  types 


Icr,  a  long  boic  pierced  with  opcninn  ar 
1  skeleton  wbeelbirow.  it  usBTlot  aowii 


in  jmctiu  and  diacred  toulty  in 


alA  or  Indlan.cflm  aw  emjidi  an 
CocnfmaiiE)  ii  UDHiiaei  lined  ca 

lu  machine  Is  a  sulky  ploc^,  havinf 
u.  wMir^  luRis  the  fuTTow  in  both  directions, 
tlie  plough  is  a  sub-ioiier  for  deepening  ihc 
boa  is  mounted  on  the  plough  beam,  and  is  provided  with  a  rrcd-platv 
operated  by  a  shaft  gwid  to  odd  of  the  wbucla.    Tbc  seed  is 


Fio.3 

-MaiB  lister. 

ddtvsed  ID  the  tomnt  la  nr  ol  the  mould-boards  aad 
two  ihovelk  fiud  behind  wbkrh  tum  the  lal  back  into 

It  k,  however,  mofc  common  to  ijant  maiie  in  hiUi 
apioBleqwMy  Inn  ach  other  and  ^rn  rows  in  both  d 
that  a  cultivaur  may  be  driven  betwen  them.  This 
by  a  macUnecalled  a  eheck-nw  com  planter. 

In  uiin^  the  con  planter,  a  wire,  hai^bultau  attacl 

•tretchsl  acTDH  tin  Mi  and  anchored  at  its  eodx 

jaws  0^  a  forked  lever,  which  is 


en  race  be 


re  is  diipefucd  with,  a 


II  equal  to  the  distance 


recli,  the  tlades  rt 
X  between  the  hills 

the  machine^  asd 


dropped.     A  rod,  extcnc^nv  Eimn 
carrying  a  amall  wheel,  mailu  ilic  a 

See  J.  B.  DavidvR  and  U  W.  O 
tfobri,  p.  IJJ  (New  York.  190»).j 

SOTBR,  ALEXIS  BEXoIt '(iSog-iSsS),'  French  cnlinsiy 
artist,  was  bom  at  Ueaui-en-Brie,  France,  in  October  1B09. 
After  five  years'  apprenticeship  as  a  cook  near  Versailles,  be 
was  engaged  by  a  well-known  Paris  restaurateur,  and  1000 
became  chief  cook.  Leaving  France  at  the  tevcJution  of  rS30, 
he  went  10  London  and  joined  his  brother  in  the  kitchen  of 
the  duke  of  Cambridge.  Subsequently  he  was  cook  in  several 
noblemen's  kitchens,  and  in  1S3;  was  made  chef  10  the  RefDrm 
Club,  London.  In  1S4;,  having  written  several  letters  to  Ibe 
press  on  the  famine  in  Ireland,  lie  was  commtsaioncd  by  Ibe 
government  to  establish  kitchens  in  Dublin.  In  iSjo  he 
resigned  his  poiilion  at  the  Reform  Club,  and  the  loUawing 
year  opened  Gore  House,  Kensington,  as  a  restaurant,  but 
this  venlure  did  not  prove  a  succcs.  In  185;  he  offend,  through 
the  mediuni  of  Tie  rimei,  lo  proceed  at  his  ovm  cipenie  10  ihe 
Crimea  and  advise  on  the  cooking  lor  the  British  army  there. 
His  services  were  icc^ted  by  the  government.  On  ntuiniog 
from  the  front  he  lectured  at  Ihe  United  Service  Inslilutioa 
OB  cooking  for  the  services,  and  relotmed  the  dietary  of  the 
miiitaiy  hospitals,  and  of  the  emigiatioii  conmissiofien.     He 
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died  in  London  «ii  <^  stli  of  August  1858:  Soyer  was  the 
Inventor  of  an  anny  cookbig  wagon,  and  the  author  of  a  variety 
of  cookeiy  hooks.  His  wife,  Elizabeth  Emma  Soyer,  achieved 
considerable  popularity  as  a  painter,  chiefly  of  portraits. 

BOZOMENy  the  name  t>f  a  famous  sUi-century  church  his- 
torian. Honmias  Salamanes.  (Salaminius)  Sosomenus  {c.  4O0* 
443)  came  of  a  wealthy  family  of  Palestine,  and  it  is  exceedingly 
probable  that  he  hixnself  was  bom  and  brought  up  ther^-  in 
Gaza  or  the  neighbourhood.  What  he  has  to  tell  us  of  the 
history  of  South  Palestine  was  derived  from  oral  tradition. 
His  grandfather,  he  tells  us,  lived  at  Bethel,  near  Gaza,  and 
became  a  Christian,  probably  under  Constantius,  throu^  the 
influence  of  Hilarion,  who  had  miraculously  healed  an  ac- 
quaintance of  the  grandfather,  one  Alaphion.  .Both  men  with 
their  families  became  zealous  Christians.  The  historian's 
grandfather  became  within  his  own  drde  a  highly  esteemed 
interpreter  of  Scripture,  and  held  fast  his  profession  even  in 
the  time  of  Julian.  The  descendanU  of  the  wealthy  Alaphion 
founded  dmrches  and  convents  in  the  district,  and  were,  par- 
ticularly active  in  ptomoting  monastidsm.  Sozomen  himsdf 
had  convened  with  one  of  these,  a  very  old  man.  He  tdls  us 
that  he  was  brought  up  under  monkish  influences  and  his  history. 
bears  him  out.  As  a  man  he  retained  the  improsions  of  his 
youth,  and  his  great  work  was  to  be  also  a  monument  of  his 
reverence  for  the  monks  in  general  and  for  the  disciples  of 
Hilarion  in  particuhtf .  After  studying  law  in  Beirtkt  he  aettled 
down  as  an  advocate  in  Constantinople,  where  he  wrote  his 
EKK)^tfUMTiffii)  TffTopCa  about  the  ytMi  44a  The  nine 
books  of  which  it  is  composed  begin  with  Constantine  (333) 
and  come  down  to  the  death  of  Honorius  (433);  but  according 
to  his  own  statement  he  intended  to  continue  it  as  far  as  the 
year  439  (see  the  Dedication  of  the  work).  From  Soiomen 
himself  (iv.  17),  and  statements  of  his  enxfpton  Nicephorus 
and  Theophanes,  it  can  be  made  out  that  the  work  did  actually 
come  down  to  that  year,  and  that  consequently  it  has  reached  us 
only  in  a  mutilated  condition,  at  least  half  a  book  being  wanting 
(GOldenpexming,  Theodoras  von  Kyirkos,  p.  12  seq.,  holds  that 
Sozomen  himself  suppressed  the  end  of  his  work).  A  flatter- 
ing and  bombastic  dedicadon  to  Theodosius  H.  is  prefixed. 
When  compared  with  the  history  of  the  ecclesiastical  historian 
Socrates  (9.V.),  it  is  plainly  seen  to  be  a  plagiarism  from  that 
work,  and  that  on  a  laige  scale.  S>me  three-fourths  of  the 
materials,  essentially  in  the  same  arrangement,  have  been 
appropriated  from  his  predecessor  without  his  being  named, 
the  other  sources  to  which  Sozomen  was  indebted  being  expressly 
cited.  But  it  is  to  his  credit  that  he  has  been  himsell  at  the 
trouble  to -refer  to  the  principal  sources  used  by  Socrates 
(Rufinus,  Eusebius,  Athanarius,  Sabinus,  the  collections  of 
epistles,  Palladius),  and  has  not  unfrequently  supplemented 
Socrates  from  them;  and  also  that  he  has  used  some  new 
authorities,  in  particular  sources  relating  to  Christianity  in 
Persia  and  to  the  history  of  Arianism,  monkish  histories, 
the  Vita  MarUm  of  Sulpidus,  and  works  of  HiUrius.  Ttfe 
whole  of  the  ninth  book  is  (bawn  from  Olympiodorus. 

It  is  probable  that  Sozomen  did  not  approve  of  Socrates's 
freer  attitude  towBrds  Greek  science,  and  that  he  wished  to 
present  a  picturo  in  which  the  clergy  should  be  still  further 
glorified  and  monasricism  brought  into  still  stronger  pro- 
minenoe.  In  Sozomen  everything  is  a  shade  more  ecclesiastical 
^— but  only  a  shade— than  in  Sooates.  Perhaps  also  he  wrote 
for  the  monks  in  Palestine,  and  could  be  sure  that  the  work 
of  his  predecessor  would  not  be  known. 

Soiiomea  u  an  inferior  Socrates.  What  in  Socrates  still  betray* 
some  vestiges  of  historical  sense,  his  moderation,  his  reserve  in  ques- 
tions of  dogma,  hb  impartiality— all  this  is  wanting  in  Sosomen. 
In  many  cases  he  has  repeated  toe  exact. words  of  Socrates,  but  with 
him  th^  have  passed  almost  into  mere  phrases.  The  chronok)gicai 
scnipukiaity  of  the  eariier  writer  has  made  no  impression  on  his 
foQoiwer;  he  has  either  wholly  omitted  or  inaccurately  repeated  the 
chronokf^ica]^  data.  He  writes  more  wordily  and  diffusely.  In  his 
characterizations  of  persons,  borrowed  from  Socrates,  he  is  more 
duU  and  colourless.  After  Socrates  he  has  indeed  repeated  the 
caution  not  to  be  too  rash  in  disoernii^  the  finger  of  God;  but  his 
.way  of  looking  at  thinp  b  throughout  mean  and  rustic.  Two 
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souls  inhabit  hu  book;  one,  the  .better,  is  bcnmiwd  from  Socrates; 
another,  the  worse,  is  his  own.  Evidcaoe  of  a  boundless  credulity 
with  regard  to  all  sorts  of  monldsh  fables  istobe  met  with  every- 
where. It  must,  however,  be  noted  that  for  the  period  from  Theo- 
dosius I.  onward  he  has  emancipated  himsdf  more  fully  from  Socrates 
and  has  followed  Olympiodorus  in  part,  partly  also  oral  tfaditioo; 
and  here  his  statements  possess  greater  vdue. 

Sosooen  also  wrote  an  Epitom*  of  History  from  the  Ascension 
of  Chriit  to  the  defeat  of  Ladnius  C323)  which  is  not  now  extant 
(see  his  Hufory.  Li). 

For  bibliography  see  the  article  on  the  church  historian,  Soceatbs.' 
Most  of  the  editions  and  discussions  named  there  cover  Socomen  as 
well  (the  volume  of  Huasey's  edition  containing  Sosomen  appeared 
in  i860).    The  latest  English  translatkm,  xeviaed  by  Hartranft,  ia 

{•ublished  in  the  Nicene  and  Post-Nioene  Fathers,  2nd  series,  vol.  ii. 
n  addition  see  Nolte  in  the  T^Aint.  QaoflaJkftr.  <i86i),  n.  417 
sgq.:  C  de  Boor,  *'  Zur  Kenntniss  der  nandachriften  der  Criech. 
Kirclienhistoriker,*'  m  Zeituhnfi  fi^  Ktrdumffsckicke,  vi  478 
sqq.:  Sarrsan,  *'  De  Sozoroeni  niMoria  num  Integra  sit,"  in  the 
CoinmnUaiumu  pkilalotae  jetietues.  L  165'  sqq.;  Rosenstein, 
*'  Krit.  Untersochungen  fiber  d.  Vernlltniss  swjscnen  Olympiodor, 
Zosimus  und  Soaomcs,"  in.Fsrsdb.'a  dttUscken  Gesck.,  voL  i.; 
Batiffol,JlSoBomtoe.eC^Sabinos,'lin^^ysaii/.  Zeittckr,  vii.  265. 
sqq./  '    "  "     iA.  Ha.;A.  C  McG.) 

SFAtV  tdwd'of  Bdgiumi' tying  leta  than  so  m.  SJR.  of  LKga 
and  in  the  same  province;  famous  for  its  mineral  qninp*  whidi 
are  reputed  to  be  the  oldest  known  in  Europe,  having  been 
first  discovered  in  1326.  They  are  supposed  to  have  given  the 
common  name  of  "  spa  "  to  such  resorts.  ^The  town  is  situated 
850  ft.  above  sea-level  aiid  the  heights  above  the  valley  reach 
1 100  ft.  In.  the  i8th  century  it  was  the  most  fashionable  resort 
in  Europe  for  the  medicinal  use  of  such  waters,  being  visited 
by  Peter  the  Great  of  Russia,  Gustavus  HI.  of  Sweden,  and 
Joseph  n.  of  Austria.  In  1807  much  of  the  town  was  burned 
down,  while  the  principal  buildings,  the  Cssmo  and  the  Pouhon,' 
are  quite  modem.  Spa  has  not  held  its  own  with  its  many 
French  and  German  rivals,  but  it  still  attracts  about  so,ooo 
visitors  annually.   Pop.  (1904),  7759. 

'  8PACB  AMD  TIMB,  in  philosophyr  The  metaphysical 
problems  connected  with  Space  and  Time  are  so  similar  sJid  have 
been  so  ckMely  conjoined  in  the  history  of  thought  that  they 
may  well  be  treated  together.  They  are  clearly  distinguishabw 
from  the  psydiological,  which  rdate  to  the  modes  whereby 
our  spatial  and. temporal  conceptions  have  been  formed  and 
to  the  analysis  of  the  materials  of  which  th«y  are  composed 
(see  Psychology).  In  an  exhaustive  treatment  of  Space 
and  Time  by  far  the  largest  share,  of  the  work  rests  with 
the  -  psychologist.  The  business  of  .the  metaphysician  is  to 
determine  what  reality  outside  our  minds. corresponds  to. our 
temporal  and  ^Mitial  conceptions. 

The  first  tendency  of  thought  is  to  treat  Space  and  Time  as 
having  objective  existence  in  the  same  way  as  the  ordinaiy  things 
that  compose  our  world,  and. this  we  may  call  the  objective 
method.  Simple  as  it  appeals  to  be,  it  discloses  formidable 
difficulties,  which  may  be .  illustrated  by  a  conrideration  of 
Newton's  famous  account  of  "  absolute,  true  and  mathematical 
time  "  as  something  which  "  in  itself  and  from  its  own  nature 
flows  equally  "  and  with  no  liability  to  change.  Now,  if  mathe- 
matical time  as  thus  described  is  merely  an  abstraction  used 
to  facilitate  mathematical  calpilations,  no  objection  can  be 
taken  to  it.  But  if  Newton  meant  to  assert  that  Time  is  a 
flowing  stream  no  less  actual  than  the  Thames,  his  assertion 
is  open  to  fatal  objections.  All  admittedly  real  streams,  such 
as  the  Thames,  have  a  definite  beginning  and  an  ending.  But 
where  is  the  source  of  Time  and  where  is  its  outlet?  Every 
real  stream  has  boundaries  at  its  sides.  What  are  the  boun- 
daries of  Time?  Evety  real  stream  has  certain  definite  qijalt* 
ties:  water  is  rather  heavy  and  translucent,  and  produces 
certain  effects  upon  bodies  plunged  into  it.  What  are  the 
specific  qualities  of  Time?  How  are  things  in  time  affected 
by  their  immersion  in  time  so  as  to  be  different  from  things 
not  in  time?  And  if  it  be  asserted  that  time  has  such  specific 
qualities,  by  what  senses  do  we  perceive  them?  We  may 
fairiy  assume  that  none  of  these  questions  can  be  answered 
intelligibly  by  one  who  holds  the  Newtonian  position.  And 
thus  we  are  justified  in  the  conclusion  that  time  is  not  a  real 
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flUeam  at  all,  but  aomething  which  i^  said  to  behave  like  a 
stream  only  in  some  meti^ihorical  sense.  Similar  diffiniltifs 
arise  if  we  tiy  to  attribute  a  like  objective  reality  to  Space. 
We  can  imagine  no  boundaries  to  Space;  it  seems  to  have  no 
active  specific  qualities  and  we  have  no  sense-oigan  for  per- 
ceiving it. 

The  thinkers  of  antiquity  saw  these  diffinilries  without  solving 
them.  Their  whole  treatment  of  philosophic  problems  was  objec- 
tive; and,  so  long  as  Space  and  Time  are  treated  objectively, 
not  mudi  can  be  done  with  them.  Plato  has  great  difficulty 
in  explaining  the  relation  between  Space  and  hii  Ideas:  Aris- 
totle contents  himself  with  defining  space  as  "  the  tnt  unmoved 
limit  of  the  containing  body, "  a  definition  which  helps  us  vezy 
little:  nor  do  we  get  more  li^t  from  later  Greek  philosophy. 
As  to  Time,  there  was  always  a  tendency  in  Greek  thought  to 
treat  it  as  in  some  sense  unieaL  Time  was  s<^n  to  be  intimately 
connected  with  change,  and  \t  was  just  their  liability  to  change 
that  made  ordinary  mundane  things  unreal,  as  contrasted  with 
the  unchanging  steadfastness  of  the  Platonic  Ideas.  And  the 
pantheistic  Ono-and-All  of  Plotinus  is  plainly  incompatible 
with  the  reality  of  Time.'*. In  all  pantheistic  systems  Time 
belongs  to  mundane  eiisTrnrc  and  Eternity  to  the  tzansoendent 
Reality. 

Modem  philosophy  is  distinguished  from'  ancient '  mainly 
by  its  greater  subjectivity;  and  thus  it  was  not  long  after  the 
rise  of  modem  philosophy  that  thinkers  began  to  turn  to  the 
subjecttM  method  of  explaining  Space  and  Time,  that  is,  to 
regard  them  as  real  only  to  our  minds.  Its  use  begins  effectively 
with  Berkeley,  though  prepared  for  to  some  extent  by  euMa 
writers  such  as  Hobbes.  Berkeley's  treatment  is  most  definitely 
clear  in  the  case  of  Space;  for  his  attack  upon  materialism 
made  it  necessary  for  him  to.  affirm  the  ideality  of  Space  as 
well  as  of  Matter.  But  he  takes  a  similar  line  of  argument 
with  Time,  declaring  it  to  be  nothing  but  the  succession  of 
ideas.  The  merit  of  the  subjective  method  was  that  it  made 
men  see  the  importance  of  psychology.  If.  Space  and  Time 
exist  only  in  the  human  mind  we  must  analyse  the  human  mind 
to  explain  them.  The  worii  of  the  English  .psychologists  such 
as  the  Mills  and  Bain  attaches  itself  to  subjectivist  principles. 

A  distinct  epoch  in  the  history  of  the  subject  was  made  by 
the  work  of  Kimt,  whose  solution  of  the  problems  may  be  classed 
as  transcendental.  He  argued  that  Space  and  Time  are  not  ffvtn 
by  experience,  but  are  rather  conditions  of  all  our  experience, 
being  in.  his  terminology  a  priori,  that  is,  supplied  by  the  mind 
from  its  own  inward  resources.  They  do  not  belong  to  things- 
in-themselves,  but  to  things-as*we-know-them,  or  phenomena. 
,Their  vididity  consists  in  die  fact  that  all  men  have  them  and 
that  they  are  absolutely  necessary  conditions  of  huQian  in- 
itelligence.  As  he  expresses  it  from  his  peailiar  point  of  view, 
3pace  is  the  form  of  outer  sense.  Time  of  inner  sense. 

"the  prevalence  of  German  philosophy  in  Great  Britain  during 
the  last  quarter  of  the  19th  century  has  given  these  Kantian 
principles  a  great  currency,  interrupting  the  more  truly  charac- 
teristic psychological  tendency  of  British  thought.  That 
prevalence  is  now  passing  away.  .  No  one  now  holds  the  full 
Kantian  position;  which,  in  the  case  of  Space,  is  refuted  by  the 
simple  consideration  that  our  spatial  conceptions  depend  upon  our 
sensuous  perceptive  powers;  and  that,  consequently,  tjie  spatial 
conceptions  of  the  blind,  for  example,  are  quite  different 
from  those  of  ordinary  men.  If  Kant  is  right,  and  Space  is 
a  pure  form  unaffected  by  all  specific  differences  of  content, 
it  would  follow  that  a  man  bom  with  one  sense  only,  say  that 
of  taste,  would  have  the  same  space-conception  as  the  rest  of 
us;  a  conclusion  too  plainly  absurd  to  need  refutation.  What 
an  apriocist  can  stiU  maintain  19  that  in  our  conception  of  Space 
and  Time  there  are  elements  which  cannot  be  explained  by 
the  psycholo^t  as  having  developed  out  of  anything  else,  and 
must  therefore  be  regarded  as  innate  endowments  of  the 
Qiind.  This  is  a  position  not  unreasonable  in  itself,  and  one, 
at  least,  which  does  not  interiere  with  the  detailed  work  of 
the  psycholoc^t. 

1^  way  with  these  problems  which  commends  itself  to  the 
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present  writer  and  seems  fuDy' In.' harmony  with  the  geoenl 
tone  of  contemporary  thinking  may,  if  a  distinctive  catdiword 
be  desired,  be  termed  the  humanist  method.  By  thU  is  meant 
that  the  study  of  the  human  mind  comes  first;  that  we  put  no 
metaphysical  questions  till  we  have  leamt  what  the  psydiolo- 
gist  has  to  teadi  us;  and  that  in  our  explanations  oi  meta- 
physical realities  we  ^ould  be  as  anthropomocphic  as  pnerfhte 
In  the  case  of  Space  this  leads  to  a  result  which  is  largely  nega- 
tive* Whok  we  ask  what  objective  reality  corresponds  to  our 
conception  of  Space,  the  answer  must  be  analogous  to  that 
which  we  give  respecting  the  various  srnsihle  qualities  of  the 
external  world.  We  cannot  suppose  that  Colour,  for  fsamplf, 
exists  objectively  as  we  expttience  it ;  evidently  it  is  altogether 
relative  to  the  organs  of  vision  which  we  ha|;^)en  to  possess. 
But  we  must  believe  that  the  objective  world  has  a  quality  in 
some  way  correspondent  to  the  quality  of  Colour.  So  with 
Space.  Space  as  we  know  it  is  altogether  relative  to  our  tactual, 
muscular  and  visual  powers  of  perception.  But  the  fact  that 
our  spatial  perceptions  and  conceptions  enable  us  to  deal  sue- 
oonf tdly  with  objects  requires  us  to  believe  that  the  objective 
world  has  an  arrangement  of  its  own  corresponding  in  some  way 
to  q>atial  arrangement,  though  we  are  unable  to  imagine  what 
it  can  be.  Space  cannot  be  objectively  real,  because  of  the 
difficulties  disdosed  above  in  the  criticism  of  the  "  objective  " 
method,  and  we  are  unable  to  put  anything  definite  in  its  (dace. 
With  lime  the  case  is  somewhat  different.  Our  conception 
of.  Time  is  based  on  our  experience  of  Change,  comMnedwith 
memory  and  anticipation.  Now  Change  is  an  txpexvtncc  which 
we  fed  directly  in  our  personal  consdousness:  consdousncsa 
is  not  q>atial,  but  it  is  mutable.  This  direct  eiq)crience  is  a 
guarantee  of  the  realness  of  Change,  and  justifies  us  in  attri- 
buting it  in  some  degree  to  ultimate  objective  reality. 

-  See  S.  H.  Hodgson,  Space  and  Time;  H.  Bernon.  Rssai  mr  Us 
donnies  immtdiaies  de  la  conscience;  J.  E.  MacTaggart,  Studies  in 
the  HtgAian  Dialectic  (H.  St.) 

SPADE,  a  tool  for  diggmg  and  loosoiing  the  soil;  together 
with  the  fork  it  forms  one  of  the  9b\ri  implements  widded  by 
the  hand  in  agriculture  and  horticulture.  Its  typical  shape 
is  a  broad  flat  blade  of  iron  with  a  sharp  lower  edge,  straight 
or  curved,  the  upper  edge  on  other  side  of  the  handle  affording 
space  for  the  foot  of  the  digger,  which  drives  it  into  the  ground; 
the  wooden  handle  terminates  in  a  cross-piece,  usually  forming  a 
kind  of  loop  for  the  hand.  The  word  in  O.Eng.  is  spaedn,  cognate 
forms  being  Du.,  Swed.  and  Dan.  spadct  Ger.  Spaten;  it  is  derived 
from  the  Gr.  oxiBii,  a  broad  blade  of  wood  or  metal,  and  sH 
used  of  the  blade  of  an  oar  or  sword.  This  wsa  latinised  as 
spaika,  and  used  of  a  broad  paddle  for  stirring  liquid,  of  a 
piece  of  wood  used  by  weavers  for  driving  home  the  woof,  and 
particularly  of  a  broad  two-edged  sword  without  a  point.  Hie 
Spanish  playing  cards  had  **  swords "  for  the  suit  which  we 
know  as  "  spades,"  and  the  suit  was  cslled  espada  (see  Caus,. 
Playing). 

8PA0H A,  LO  (d.  -<.  1539)1  the  usual  designation  (due  to  hit 
Spanish  origin)  of  the  Italian  painter  Giovanni  di  Pietro,  one 
of  the  chief  followers  of  Perugino.  The  famous  "  Sposalisio  "'- 
marriage  of  Joseph  and  Mary — in  the  Caen  museum,  former^ 
attributed  to  Perugino  (q.v.),  is  now  credited  to  Lo  Spagna. 
Nothing  whatever  is  known  of  his  early  life,  or  how  he  became 
a  member  of  the  Perugian  schooL  There  is  a  marked  absence 
of  individxiality  about  his  atyle,  which  seems  like  an  imitation 
of  the  earliest  marmer  of  Raphad  and  that  of  Pinturicchio  in 
a  weaker  and  less  virile  form.  The  chief  of  his  numerous  pand 
paintings  are  the  '*  Nativity,"  in  the  Vatican,  and  the  "  Adoratkm 
of  the  Magi,"  at  Berlin.  In  1510  Lo  Spagna  executed  many 
frescoes  at  Todi,  and  in  1512  several  other  mural  psintings  in 
and  near  TrevL  His  most  important  works  were  frescoes  at 
Assisi  and  Spoleto,  o^  which  some  exist  in  good  preserratioB. 
He  received  the  freedom  of  the  dty  of  Spoleto  in  1516,  as  a 
reward  for  his  work- there.  Lo  Spagna's  frescoes  readi  a  much 
higher  standard  of  merit  than  his  pand  pictures..  The  mnsena 
of  the  Capitol  in  Rom«  iliow  possesses  a  very  beautiful  series 
of  life-sised  fresco  figures  by  him,  representing  ApoDo  and  tbe 
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Kine  Muses.'  Lo  Spagna  was  alive  in^xs^S,  but  he  appeaxs  to 
have  died  before  is$o,  as  in  tliat  year  a  popfl  of  his  named 
Doid  completed  a  fresco  in  S.  Jacopo,  near-  Spoleto,  which  Lo 
Spagna  had  begun. 

8PABIS  (in  Persian  Sipari,  meaning  warriors,  and  synony- 
mous with  Sepoy)  originally  the  holders  of  fiefo  in  Central  Asia 
who  yielded  personal  military  service  to  their  superior  chief. 
In  time  the  term  came  to  be  applied  to  the  soldiery  furnished  in 
their  own  stead.  A  similar  institution  existed  in  Turkey,  and 
the  "  Spahis  "  were  the"  light  irregular  cavalry  which  from  the 
time  of  Sultan  Amurath  I.  (1326)  down- to  the  beginning  of  the 
xgth  century  iormed  the  &>wer  of  the  Turkish  army;  at  one 
period  they  are  estimated  to  have  numbered  130,00a  "  Spahis  " 
is,  the  term  now  applied  to  certain  native  cavaJry  regiments  in 
Algiers  and  Tunis,  officered  by  Frenchmen. 

SPAIN  {EspaUdi,  ^  kingdom  in  the  extreme  south-west  of 
Europe,  comprising  about  eleven-thirteenths  of  the  Iberian 
Penimnila,  in  addition  to  the  Balearic  Islands,  the  Canary 
Islands,,  and  the  fortified  station  of  Ceuta,  on  the  Moroccan 
coast  opposite  to  Gibraltar.  Each  of  the  two  island  groups  forms 
one  of  the  forty-nine  provinces  of  the  kingdom,  although  only 
the  first  namcx)  belongs  geographically  to  Spain.  Ceuta  is 
indttded  in  the  province  td  Cadis.  In  zgoo  the  kingdom  (ex- 
clusive of  its  colonies)  had  a  population  of  18,607,674,  and  a 
total  area  of  194,700  sq.  m.  It  is  thus  nther  more  than  twice 
the  size  of  Great  Britain,  nearly  50,000  sq.  m.  larger  than 
Japan,  and  neaxly  85,000  sq.  m.  la^er  than  Italy  and  Sidly. 
Exclusive  of  the  Canaries  its  area  is  X9i>893  sq.  m.  On  all 
sides  except  that  of  Portugal  the  boundaries  of  continental  Spain 
are  naturd,  the  Peninsula  being  separated  from  France  by  the 
P3rrenecs  and  on  every  other  side  being  surrounded  by  the  sea. 
On  the  side  of  Portugal  a  tract  of  inhospitable  country  led 
originally  to  the  separation  between  the  two  kingdoms,  inasmuch 
as  it  caused  the  reconquest  of  the  comparatively  populous 
maritime  tracts  from  the  Moors  to  be  carried  out  independently 
of  that  of  the  eastern  kingdoms,  which  were  also  well  peopled. 
*Th.t  absence  of  any  such  means  of  intercommunication  as  navig- 
able rivers  afford  has  favoured  the  continuance  of  this  isolation. 
The  precise  line  of  the  western  frontier  is  formed  for  a  con- 
sideiible  length  by  portions  of  the  chief  rivers  or  by  small 
tributaries,  and  on  the  north  (between  Portugal  and  Galicia) 
it  is  determined  to  a  large  extent  by  small  mountain  ranges.  The 
British  rock  of  Gibraltar,  in  the  extreme  south  of  the  peninsula, 
is  separated  from  Spain  by  a  low  isthmus  known  as  the 
Neutral  Ground. 

By  the  relinquishment  of  Cuba  and  the  cession  of  Porto  Rico, 
the  Philippine  and  Sulu  Islands,  and  Guam,  the  largest  of  the 
Ladrones,  to  the  United  States,  .as  a  consequence 
of  the  war  of  X898,  and  of  the  remaining  Ladrone 
or  Marianne  Ishuids,  together  with  the  Caroline 
and  Pelew  Islands,  to  Germany  by  a  treaty  of  the  8th  of 
February  X899,  the  colonial  possessions  of  Spain  were  greatly 
reduced.  Apart  from  Ceuta,  Spain  possesses  on  the  Moroccan 
seaboard  Melilla,  Alhucemas,  Pcfton  de  la  Gomera,  Ifni,  and  the 
Chaffarinas  islets.  Besides  these  isolated  posts  Spain  holds 
Rio  de  Oro,  a  stretch  of  the  Saharan  coast,  and  its  hinterland 
lying  between  Morocco  and  French  West  Africa;  the  Muni 
River  Settlements  or  Spanish  Guinea,  situated  between  French 
Congo  and  the  German  colony  of  Cameroon;  Fernando  Po, 
Azmobon,  Corisco  and  other  islands  in  the  Gulf  of  Guinea. 
Spain  has  given  to  France  the  right  of  preemption  over  any  of 
her  West  African  colonies. 

I. — Genesal  Suxvey  of  tbk  Spanish  Kingdom 
Physical  Ftatwes. — ^The  coast-line  on  the  north  and  north- 
west is  everywhere  steep  and  rocky.  On  the  north  there  are 
numerous  small  indentations,  many  of  which  form  convenient 
harbours,  although  the  current  flowing  along  the  coast  from 
th^  west  often  leaves  in  the  stiller  water  at  their  mouths 
rtiii  nan  o^^ruction  bars.  The  best  harbours  are  to  be  found 
on  the  rias  or  fjord-like  indentations  in  the  W.  and  N. 
of  Galtda,  where  high   tides  keep  the  inlets  well  scoured; 


here  occur  the  fine '  natural  harbours  of  t^ontevedra  and  Vigo, 
Corunna  and  Ferrol.  Less  varied  in  outline  but  more  varied 
in  character  aro  the  Spanish  coasts  on  the  south  and  east. 
The  seaboard  is  generally  flat  from  the  frontier  of  Portugal  to 
the  StxaiU  of  Gibraltar.  Between  the  mouth  of  the  Rio  Tinto 
and  that  of  the  Guadalquivir  the  shore  is  lined  by  a  serin  of 
sand-dunes,  known  as  the  Arenas  Gordas.  Next  follows. a 
marshy -tract  at  the  mouth  of  the  Guadalquivir  known  as  Las 
Marismas,  after  which  the  coast-line  becomes  more  varied,  and 
includes  the  fine  Bay  of  Cadiz.  From  the  Straits  of  Gibraltar 
a  bold  and  rocky  coast  continues  almost  to  Cape  Palos,  a  little 
beyond  the  fine  natur^  harbour  of  Cartagena.  North  of  Cape 
Palos  a  line  of  flat  coast,  beginning  with  the  narrow  strip  which 
cuts  off  the  lagoon  called  the  Mar  Menor  from  the  Mediterranean, 
bounds  half  ot  the  province  of  Alicante,  but  in  its  northern  half 
this  province,  becoming  mountainous,  runs  out  to  the  lofty 
headland  of  Cape  de  la  N&o.  The  whole  coast  of  the  Bay  of 
Valencia  b  low  and  ill  provided  with  harbours;  and  along  the 
east  of  Catalonia  stretches  of  steep  and  rocky  coast  alternate 
with  others  of  an  opposite  character. 

The  surface  of  Spain  is  remarkable  at  once  for  its  striking  contrasts 
and  its  vast  expanses  of  dreary  uniformity.  There  are  mountains 
rising  with  alpine  grandeur  above  the  snow-line,  but 
often  sheltering,  rich  and  ma^ficent  valleys  at  their  *"*■* 
base.  Naked  walls  of  white  limestone  tower  above  dark  woods  of 
cork-oak  and  olive.  In  other  parts,  as  in  the  Basque  country,  in 
Galkia,  In  the  Scrrania  de  Cucnca  (between  the  headwaters  ol  the 
Tagus  and  those  of  the  Jiicar),  in  the  Sierra  de  Albarracin  ^between 
the  headwaters  of  the  Tagus  and  those  of  the  Guadalaviar),  there  are 
extensive  tracts  of  undulating  forest-clad  hill  country,  and  almost 
contiguous  to  these  there  are  apparently  boundless  plains,  or  tracts 
of  level  table-land,  some  almost  uninhabitable,  and  some  streaked 
with  irrigation  canals  and  richly  cultivated— 4ike  the  Requena  of 
Valencia.  While,  again,  continuous  mountain  ranges  and  broad 
plains  and  table-lands  give  the  prevailing  character  to  the  scenery, 
there  are,  on  the  one  hand,  lofty  isolated  puks,  such  as  Monseny; 
Montserrat  iq.v.)  and  Mont  Sant  in  Catalonia,  the  Pciia  Golosa  m 
Valencia,  Moncayo  on  the  borders  of  Aragon  and  Old  Castile,  and, 
on  the  other  hand,  small  secluded  valleys,  such  as  those  of  Vich 
and  Olot  among  the  Catalonian  Pyrenees. 

The  greater  part  of  the  interior  of  Spain  is  composed  of  a  table-land 
bounded  by  the  Cantabrian  Mountains  in  the  north  and  the  Sierra 
Morena  in  the  south,  and  divided  into  two  by  a  series ^^^f,^ 
of  mountain  ranges  stretching  on  the  whole  from  eaat  yftft^  ismt 
to  west.  The  northern  half  of  the  table-land,  made  up 
of  the  jirovinces  of  Leon  and  Old  Castile,  has  an  average  elevation 
estimated  at  about  2700  ft.,  while  the  southern  half,  made  up  of 
Estremadura  and  New  Castile,  u  slightly  lower — about  2600  ft.  On 
all  sides  the  table-land  as  a  whole  u  remarkably  isolated,  and  hence 
the  passes  on  its  boundary  and  the  river  valleys  that  lead  down  from 
it  to  the  furroundine  plains  are  geographical  features  of  peculiar 
importance.  The  isolation  on  the  side  of  Portugal  has  already  been 
mentioned.  On  the  north-west  the  valley  of  the  Sil  and  a  series  of 
valleys  farther  south,  along  both  of  which  military  roads  have  been 
carried  from  an  carty  period,  open  up  communication  between  Leon 
and  the  hill  country  of  Galicia,  which  explains  why  this  province  was 
united  to  Leon  even  before  the  conquest  of  Portugal  from  the  Moors. 
The  passes  across  the  Cantabrian  Mountains  in  the  north  are  toler- 
ably nnmerous,  and  several  of  them  are  crossed  by  railways.  The 
two  most  remarkable  are  the  Pass  of  Piljares,  across  which  winds 
the  railway  from  Leon  to  Oviedo  and  the  seaport  of  Gij6n,  and  that 
of  Reinosa  leading  down  to  the  deep  valley  of  tnc  Besaya,  and  crossed 
by  the  railway  from  Valladolid  to  Santandcr.  In  its  eastern  section 
tne  chain  is  crossed  by  the  railways  from  Burgos  to  Bilbao  and  San 
Sebastian ;  the  last-named  line  winds  through  the  wild  and  romantic 
gorge  of  Pancorbo  (in  the  north-east  of  the  province  of  Buigos)  before 
It  traverses  the  Cantabrian  chain  at  Idiazabal. 

On  the  north-east  and  east,  where  the  edge  of  the  table-land  sweeps 
round  in  a  wide  curve,  the  surface  sinks  In  broad  terraces  to  tne 
valley  of  the  Ebro  and  the  Bay  of  Valencia,  and  is  crowned  by  more 
or  less  isolated  mountains,  some  of  which  have  been  already  men- 
tioned. On  the  north-east,  by  far  the  most  important  communica- 
tion with  the  Ebro  valley  is  formed  by  the  valley  of  the  Jalon,  which 
has  thus  always  formed  a  military  route  of  the  highest  consequence, 
and  is  now  traversed  by  the  railway  from  Madrid  to  Saragossa. 
Farther  south  the  mountains  clustered  on  the  east  of  the  table-land 
(Sierra  de  All»rracin,  Serrania  de  Cucnca)  long  rendered  direct 
communication  between  Valencia  and  Madrid  extremely  difficult, 
and  the  principal  communications  with  the  east  and  south-cast  are 
effected  where  the  southern  table-land  of  La  Mancha  (^.v.)  merges 
in  the  hill  country  which  connects  the  interior  of  Spam  with  the 
Sierra  Nevada. 

In  the  south  the  descent  from  the  table-land  to  the  valley  of  the 
Guadalquivir  is  again  comparatively  gradual,  but  even  here  in  the 
eastern  half  of  the  Sierra  Morena  tne  passes  are  few,  the  most 
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imporant  Mdi  the  PiintD  de  Dc^idlaptnn,  vbtn  the  Rln 
Mftf^AA,  ■  tub-tributuy  of  the  GuvUlinur,  tua  cut  foritadf  A  deep 

Betwen  Andtliuu  uid  Eatmudun  lulher  veA  Ibe  CDminUdiG^ 
ticm  ji  fiw,  the  Siem  Mi 


_      ....     from  cut  to  n«,  panUd  to  the  Bay ^  Bumy,  dui 

^^^"^  ultliutcly  benk  round  tcmid*  tbc  nuth  betnn 
Lcdhiibi]  Gillai  ba  Ca>tabua>  Uohhtain*).  A  pKulivfatun 
d  lliii  cbilB,  aiiil  of  the  nd^booriiii  puti  of  Ibe  uMe-luid,  it  tlM 
pmnber  ol  tw  pvamtns  or  ^■^'■'*^  plauuu,  nuToundfld  by  iteep 
racky  mouBtKlu,  or  even  by  mtli  (f  •heo' <£b.  lln  bkak  dUulcu 
d  ^■e"**t**  Bad  SotiA,  rouad  the  beadwtert  of  the  DoujOi  Kfiumte 
tbe  auKinuina  of  tbc  lo-aUcd  IbetliD  ^itan  oa  the  nonh^ail  of 
tbetftble-tuidfnnnthe  vtonaivtldaofthcGeiitnliiKMimuQcbunt 
of  tbe  pemnwlK.  Of  IboK  tbaiam,  ta  "  *  ' 
^ve  the  nimc  CupcUna-Velaiua.  the 
tuKUirwia,  Ibenivial -*    '  -■■'-' 


BQimmeia^  — ^ 
Gredoa  Cutber  -_ 

wbole  lerlee.    Iti  Eliminating  poinE, 

the  hcJEhtofSrjoft..  aot  lir  iboft  of  that  of . 

nnuniti.  lu  {eiml  trend  ii  can  aad  mt;  lonidl  tkt  Mitb  It 
•Inki  pm^iitoiuly,  and  on  tbe  nonb  it  dtawndi  idih  a  miNiifaat 
more  nnlle  ikne  tomcdi  tbe  lonfinidiBal  valleyi  at  Ibi  TonnHtad 
Alberdie  wbicb  lefiafmte  It  fron  inocber  nisEed  nwuaUila  nnEe.' 
fonning  Ibe  *DuEb«ii  bounduv  ^  ^he  paianien  of  AvUa.  On  the 
weal  mnothrr  njinh  uid  hilly  Enct,  iinukr  to  that  ivhich  divider  it 
(ma  the  Kena  de  CiucUmma  la  the  eut,  lepaiatei  it  from  the 
Siem  de  Cat*,  the  raiernipcM  and  the  lavnt  of  tbe  Spanith 
tienu  betongliic  >o  >he  lerieL    ThcK  biUy  inteiviJi  betveen  tbe 

the  mrthetn  and  •nutheni  halvei  af  the  SpanUi  tiUe-Iand.  The 
Siem  de  Gndoi  ha>  a  mad  acros  it  Fonaecllng  AvDi  witb  Tela  vera 
de  la  Heina  by  tbe  Pueno'del  l*i™ ;  but  (or  the  mciA  part  there  are 
only  biidle-pathi  tcrom  the  Credoa  and  Gata  laniB.  aad  no  nilway 
cimei  eilber  of  them,  althouih  the  line  (mm  Plamdato  Salanunca 
■kini  the  Sierra  de  Gredoa  on  ibe  ml-  The  Sem  da  Enrella.  is 
Ponu^I.  IB  uauaUy  regarded  aa  a  iouilh 
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MDmia(a.v,) — iaevenleaio(aeofltiniHnBc1iaiqtliaBthetwoayalemi 
laat  deacnbed.  Aa  alnady  Intimated.  iU  kut  conliniioiB  portiaa 
la  in  the  meat-  tn  the  &il  and  niddk  portion  it  ia  compoied  of  a 
eountlcH  number  of  irn^pilarly-diapoaed  ufkdulatiag  mouDCaiu  ali 
nearly  equal  in  beight. 

the  table-Und  are  tboae  vhich  are  connected  arilh  it  only  aVTtmr 
ertremitiea!  via.  the  IVrencet  (v-*-)  in  the  Doith-eaal,  the  ^em 
Nevada  (qt.)  and  tbe  coaH  laneea  in  the  Hiilh.  The  Iraaavene 
valleyi  of  the  ^erra  Nevada  open  Buthmnli  into  tbe  mouotainodi 
longiludinal  valteyi  of  tbe  Alpujama  (f  .*.),  into  whidi  open  >!■"  »" 

the  other  aide  Ibe  trauvene  valley*  ft —  -'-  ■ ^■ 

euit  iierraa.  tbe  Sierra  Coalraviega 

TheaerangnaKcoatinngdfuiherwei.., 

Siena  d«  Abdalljil.  Imnediatelii  to  tbe  meat  of  the  laat-named 
■■em  ia  ibe  fforge  of  cbe  Guadalborce.  which  aflorda  a  paaaage  for 
the  railway  from  Malaga  to  Cordova;  and  beyond  Ihat'torffe.  to  the 
wett  and  louth'a'eat.  the  Serrania  de  Ronda,  a  mounlain  group 
di(Rcull  of  acceai.  alretcba  Dul  ila  nema  in  ell  direction*.  To 
Spaniah  geographera  ihv  ruaat  nnge*  jun  menti 
collectively  ai  the  Siem  Penibctica.  Although 
in  altitude  with  tbe  Pyicneea  (higheit  nimmit  Ane 
■■-- ■'^-ta  Nevada  (hi^heat ' -- 


fnnn  the  boat  eaRoly  (d  tbe 
I  and  the  Siem  de  Alraliara. 
•t  by  tbe  Sierra  de  Albana  and 


■yo.  into  n«  ponioBi.  The  nMieniort  of  tbeie.  a 
9  1000  and  ijoo  ft  above  lea-Inrel,  it  only  about 
liie  of  tbe  Rmainiag_portwn,  which  i*  ^idy  low* 
I  from  tbe  coaM  by  a  highland  tiw^conoecting  tbe 
IwitbqiDn'nuBthePyrenee*.  The  Guadalquivir 
divided  by  the  configuration  of  tlie  gnond  into  a 
Ion  d  GDuiderable  devatlon  aad  a  much  larHr 
ilnly  lowkrKl,  (he  latter  compoaed  (mo  EciOe 
perfectly  levd  aibd  to  a  laife  extant  unbeahby 

ae  of  ^  main  iUeam  (ma  a 


laula  ia  evemrbere  near  the 

Portuguete     TWo),     Douro     CSmniafa 
idiana  and  Guadatauivir.  aU  of  wiich  riae  in  Spain; 
flowi  into  tbe  Mediterranean,  and  tbe  Ebm  and 

o  are  bounded  by  Portugueae  lerritoiy;  and  the 
flowi  partly  through  Ponngai.  partly  along  the 
gue  riiee  in  tbe  Monte*  Univenaka  on  the  border* 
•*  in  a  weaterlr  duection  until  it  enter*  tbe  Atiuiic 
ler  a  total  courK  of  s6j  m.  The  Douro  (48  j  n>.) 
6  m.)  flow  Ripectively  loutb-veat  to  the  Atuntic 
Dutb^ait  to  the  Mediterranean  at  Cape  Tortoa. 
>  in  die  gnat  nortbem  waterabed.  Tbe  Gaadiana 
reat  and  aoalh 'through  La  Mancfaa  and  Andaltuii 
BayalAyaraonte;  and  tbe  Goadalqiuvir  CaterB-l 
rectlon  from  It*  headwaten  in  Jacn  to  SaiUDcar  de 
c  It  alio  enter*  Cadii  Bay  faitber  aoolb.  Thea 
10  the  Ddaller  lAcar  artd  Seyuia,  vhkb  eater  tbe 
re  fully  deaoibed  in  leparate  aitidea.  With  tbe 
Guadalquivir,  aoae of tbem la cfgnt tcrviiK (or 
I,  eo  III  ai  they  tie  within  the  Spaaiih  frontier, 
id,  IhoK  of  tbe  eaal  and  eoutb  ate  of  great  value 
d  the  Jlkar  and  Segun  an  employed  in  Acatinc 
Serraiua  de  Cucnca.  The  only  coniadefable  lakB 
*  coaat  lagoon* — the  Albvfera  (fl.v.)  de.  Valenda. 

lalgar  (lecMviclA^CAnii).    Snail  ateine  *wl 

oglcaUy  tbe  Spaidih  Peninsula  conaiata  cf  a  cieal 
rock,  bordered  upon  tbe  north,  east  and  aoDEh  by 
n  vbicb  the  MeaDBXc  and  early  Tertiary  bedi  lie 
lanlf  ii  compoaed   of  Archean,  PalacuKiic  aad 


A!SS 

".s.if:S?x»"frSts,^3 

mna.    The 

rnek.  which  f 

<mitan:dten>Crongty 

dingUof. 

•tTihaobIiq«ly»^n. 

.bad  no  in 

SSilll'di" 

mining  iuontliae.  The 

ciely  a  Iragment  of  the  gr 

eatHeicynlaBmeuMaia 

formed  ac 

-Eum,»a. 

tbedoeeoriheCirboei. 

during  the  MeK 


I.  and  d(  tbeae  the  | 


a  thii  mountain  chain  w*a 


.    Around  iltbe  deniiili  of  IbeTnn 


at  part  covered  by  Tertiary  depoait*.  vfaidi  *ho 

are  ext^sed  in  the  north  of  the  Peniutik.  partiro- 

Ct  Pyitnean  aiia.  in  Calicia.  Ealmwlon.  Iht 
Sem  Nevada  and  Serrania  de  Randa.    Tbey 

i  cryiulllne  limealonei.  The  tMen  Palaecmic 
Ed.  from  their  included  foiHli.  to  the  CambrBB. 
Silui^n  lyatenu.  Tbey  range  ihraugb  a  vast 
uiii.  Ealicmidur*.  Cailile.  Salanam,  Lens  and 
ong  tbe  (Unka  d(  the  Pyreoean  and  Cantataiaa 
uiit  ol  ilatea,  Kteywiekea.  quartiita  and  diabaiea. 
.j)th«kt  and  limeitanei  relerable  10  the  DevouU 
d  in  a  few  jcatnred  aioa,  the  laiteM  ud  mrt 
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orrliif  in  Aituiiu.    Ttn  Lowir  CJAoiu- 
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rnuk.    But  the  m 


froia  tbc  provina  of  CotdDVi  into  Ihit  of  BuUjoc.  It  it  in  ihb  itca 
thai  IbciRiiBiUntcH]  dciiHili  ol  Peurnja  in  found.  TImru* 
mhcr  untlH  arvMA  mnluain^  Ultk  or  no  co*].  but  khowinfl  by  the 
u  that  the  mtiiix  uadoubtetUy  bdpdg  to  the 


Dohitk  njclo,  and  conlainine  dcprwits  at  ryatam,  ATUDnitc  tod  rock- 
alt.  It  thuaiwinblnthc^riu  of  England  ■ndCeiminy.  In  the 
•outb-<«*t,  boweve^  :ind  at  the  mouth  of  ih?  Ebro,  limotonei  u« 

■tnta  vu  ovp&in  by  nwmben  ot  the  Jiirawc  Krin.  wliich  m 
e^xciilly  cwiqwuoui  ia  the  cuicrn  pan  of  the  jieninHda  betoeen 
CUtile  and  Anion,  along  tbc  MeditenaniBn  boidet.  in  Andalinia, 
■nd  likewiK  along  the  Eanka  o(  the  Pynn'™-  The  JuRusc  of 
AodaloH  betonga  to  the  Mediterranean  faciea  of  the  tyitem;  Ibe 

*eTttrn  Eunjpe-    Tbc  Crrtanoua  lystem  is  diilributed  in  four  gnat 

Muicil  and  Valencia;  avcond  ilrecchra  between  the!  wo  Castilei;  a 

fourth  tprodt  out  along  the  nutiiem  ilopcfl  ot  tlie-  [*yreneea  from 
NartTte  W  the  Meditenanean.    The  lower  membcn  of  the  Cieta- 

M^npinenl   the    Engliib   Vl^lden   BerietT^e  'higher   membera 


Jiviaione  ol  tbc  (ystern,  indudi 


w  n  or  in  tmh-n 


.    Them 


Monei.  Theie  Hnta  ue  develotied  in  the  tuiin 
in  a  brit  arhich  enends  from  Valencia  through  Mi 
to  Cadii.  Marine  Miocene  denniti  occupy  • 
tvpeciaDy  DA  tJte  coaal  of  Valencia.  But  moil  of 
tocka  o(  that  dinrict  are  Pliocene.  TheTeniarv: 
arc  vpecially  DotevtiTthyforcontainin^thenaii 


a  Pliscow  bad  in 


the  ondy  Tertiary 

'JlUroiHrnriT^ 
]uke>,  iitedkt  wKi 


t  ejttcnriTe  and  interealing  Tertiary  ac 


of  f  rob-wilar  ctnered  the  centre  of  t 
of  the  Ebro,Jlkar.Guidalaviar.Gu 
have  left  behind  them  thick  depoiii 


idalquivir  and   Tagui.      Tbcy 


'.??£■: 


country.  The  laneM  tract  of  tbem  j 
the  Cantabtiia  duio  ^  but  anoiber. 
danka  the  Sierra  de  Guadanajna.  am 
plain  from  Madrid  to  C&cerea.  Some 
lioni  indicate  a  fom^r  grrster  eatemi 
now  lo  reitncted  in  the  Spanith  aierr 
■re  found  in  cave*  in  the  IVeneea. 

Eruptive  nxla  of  many  different  a| 
SpaiiL  The  moat  important  tract  co 
•ttelcbea  frsn  Cape  Onega]  lo  Coria 


nxur  in  diHerent  parti  of 
•d  by  them  ia  that  which 

t^ J.  _  .^  ipreadi 

in  Oitlile, 


Evoim  in  PortunL  Anunf  the  tnlnor  areai 
may  be  eipedany  nxotiofked  tboie  which  ot 
dlKticti.  (Jf  neki  included  In  the  eruptive  irrie 


ufai  a* 

i^rlnuk 

_. ^ _,__  .- — abundaitt 

la  gisnitc  Then  occur  alas  quartz^iorphyry  (Siem  Monna, 
Pymes,  Ac.),  dlorile.  porphyrile,  diabaw  (well  developed  la  Ibe 
north  of  Andanaln,  arhen  it  playa  a  great  part  in  the  Ktiuctun  of 
the  Siem  Monna),  ophite  (Pyreneei.  Cadu),  terpentine  (formins 
■B  enamuiH  bub  [b  the  Serrania  de  Randal,  tiKhyte.  liporile. 
antietite,  baialt.  The  laaE  four  tocka  occur  al  a  vtAcanic  leriei 
diiltibuted  In  thne  chief  diitricta— that  ol  Cape  Cata,  including 
the  touth-eut  of  Aadaluiia  and  the  loulh  of  Murda,  that  at 
Catalonia,  and  that  ol  La  Mancha. 
Clinolt.— lo  accordance  with  it>  Kutherly  potitkm  and  the 

I  oFclimate' lobe  found  on  the  northern 


bordenejtamptceoFevery  Idn 
hemiapbere,  with  the  aitle  eji 
regard*  temperatun,  the  he 

Eurt>pe.  ^le  DonherB  and  nonh-wcnem  maritime  provincet,  on 
the  tHhcr  hand,  have  a  climate  mm  equable,  and  tu  Dout,  aa  tiiat  of 
iIm  weu  of  Enjtand  or  Scotland. 

Four  zone*  of  climate  an  distbiguiibed.  Tbc  fint  cone  is  that 
oTthe  table-land,  with  the  treaietpartoflhc  Ebro  baijn.  Thiiiithe 
nighti  are  often  deddedly  cold,  and  on  the  high  parurnerat  it  ii  not  a 

miiii  occasionally  envelop  the  land  for  entire  dayi,  while  in  tumiocr 
the  >ky  it  often  perfectly  dear  for  weelu  toectfaer.  At  all  tcaton* 
of  the  year  luddenchauea  of  temperature,  to  the  extent  of  from  30* 
to  so'F.,  are  not  infrequent.  The  ah-  ii  eaCrcmely  dry.  which 
ii  all  the  mote  keenly  felt  from  the  fact  that  it  i>  almott  conuantly 
in  motion.  At  Madrid  (2150  ft.  above  lea.Ievelj  it  trtaa  to  hard 
in  Deomber  and  January  that  akaluig  ii  carried  on  on  the  tbeel  ot 
•rater  in  the  Buen  Retiro;  and.  aa  winter  thrauEhout  Spain,  except 

of  gnaleil  atmoipberie  precipitation,  inowfalli  a  re  frequent,  though 
the  tBow  leldom  lie*  long  except  at  nigh  elevatians.  The  *ummcr«, 
on  tlK  other  hand,  an  not  only  ealtcnicly  warm  but  almott  rainiest, 
the  aea-winda  heng  deprived  of  their  molituir  on  the  edge  of  the 
plateau.    In  July  and  Auguil  the  plauu  of  New  Cattilc  and  Eiire- 

duH;  Ibe  leaveaof  the  few  tits  are  wilhcied  and  discolouied;  the 
almofphere  ii  filled  with  a  fine  duit.  producing  a  hare  known  ■» 
colina,  which  converti  the  blue  of  the  lay  into  a  dull  grey.  In  the 
greater  pan  of  the  Ebro  baain  the  heat  ol  lummer  u  even  mon 


-a  decidedly  cool,  eapeciaDy  in  the  n 

jm  half  of  Murciaand  tbeprovim 

ii^aH^  n*nf^"» 


-alleyi. 


of  the  coast  of  Gi 


freeiing-n»ni.    The  hotlcit  pan  of  the 
lUtherly  ditTrict  bul  the  briEnl-coloured 


lof  IhebrifhtevI  VHetalion:  after  the  long  draught  of  Himme 

-irface  geti  covercf  once  more  in  late  autumn  with  a  ff^' 

i:ifcn  varied  with  brigbt.Q^oum]  Bowcn,  and  jo  iC  fUnaiB*  tb 


wholt  wtntcr  thraagh.  On  the  Mber  liwid,  the  (uttm  jait  ( 
tliie  loH  ia  ibc  put  o(  Spain  vhich  ii  Uible  la  be  vtiiird  ttni 
lime  ED  time  by  the  icDrchtDi  invclw.  the  Beoe  pyta  La  Spain  Eo  iJi 

The  rouctb  nnK,  tliiii  o{  ttie  oonh  tad  nonh-nit  nuritln: 

nrovinm   nmcnn  ■   pivlcal  fxotnit   to  ill   the  alhn.      IT 

ia  mild  «td  eqinUei  the  nini  are  ebucid 

'•-  'tU  cbMy  is -■- 

■echw'dn* 
especiAtly  in 


geunlly.    R«ee  b1o«i  in  the  nrdeiu  At  Cbrutnua  u  pieniifully 
u  In  uimmer.    The  chW  dnwGick  g(  the  dimiti  U  sn  oiceia  of 


K^tftes 


Cmiirich 


mile  juH  dcKribed.  The  number  ^ 
naUy  liixe.  the  nuinbeT  of  mo<i«ypic 
cr  thin  in  my  Dlhcr  put  cl  Ihe  Medfter- 

in  (ht  mnuntaintp  and  ibovr  ill  in  Ihe  Loftint  nnm.  the  Pyrrnrti 
and  Ihe  Siem  Nevada;  but  it  it  ■  peculiarity  of  theSpinlKJi  tahle- 
tandi  Bi  compared  with  the  plaiuand  table-linda  of  centrmi  Europe, 
thai  it  alio  poiaaiea  a  coiuiderable  number  of  endemic  planti  and 
pliou  of  exEtemeLy  reathcled  lange.  Tlua  fact,  however,  ia  alio 
m  humopy  with  the  phyvAl  conditiont  above  deicribed.  bejna 
oplaiiied  by  the  local  vanetio.  mH  only  al  climate,  hul  abo  ol 
■oU.  Altoiether  no  other  country  in  Eumpc  of  equal  e«ent  ha> 
10  creat  a  wealth  ol  nedea  aa  Spain-  AccocilinE  to  Ihe  Pndrtmui 
/totat  kupamiof  of  wdlkomm  and  Lange  (complded  In  JS0o^,  the 
numberof  kpecleaof  vatcularplaiiu  theqaacertaiDcd  toddn  mihe 
country  mi  S096. 
Spain  may  lie  divided  botaalcaHy  Into  four 

""  vJley)  the  flr-*^" 


o<lheM 


ludiaa  the  (rcatet  pan  of  the 

,. chMy  li  ipKiei  chancterlMic 

region,  ind  lirgely  of  Mjeciea  confined  10  Ihe 

Area*  covoed  by  the  Cittineae  ire  known  to  Ihe  Spiniinit  a%jaraUi, 
and  are  paniculaiiy  excciuive  in  the  Minehi  Alia  ind  on  the  ilopei 
•A  Ihe  Sena  Mofena,  where  the  lidanum  buih  [Ciittu  laJanifrrui) 
ia  apcdilly  abuodaol;  thcae  covered  by  the  Labutic  ire  known  aa 
Iffmiitant  (from  faanUd,  thyme),  and  occur  chiefly  in  (he  aouth, 
ioulb-weM  and  eU  of  the  table-Knd  oT  New  Caatile.  In  Ihe  central 
parta  of  Ihe  aame  lable-bnd  huge  Ihiulei  (wch  ai  the  OitopBrimm 

in  gnat  piof  inion.  fromthclevelpaiuiif  Iheeeuble-landi  Irceiare 
almoit  enliiely  abwit.  On  the  kilty  paramcrai  of  Sotia  and  olher 
paru  of  Old  Canile  the  v<seUtloo  h»  an  ilmoa  ali^ne  chancier. 
The  eauthem  c*  African  province  i>  dialinguiahid  chiefly  by  the 
abundance  of  ptinli  which  have  their  tnie  RonK  in  North  Africa 
(a  fact  explained  by  the  geologically  recent  land  conneaion  of  Spain 
with  that  contlnem),  M  ■•  alio  remarkable  for  the  occunence 
wiihin  il  of  numcroua  Eaitem  plinli  (nalivea 

Minor),  and  ptanti  belonpng  10  South  Africa  a . 

well  ai  native!  of  troracar  America  which  hii-e  become 

hciedee^rinfliirr).  InthemaritimepiruDf MilagiandCranada 
the  vegetation  ia  ol  ahnott  tropical  richneai  and  tvauiy.  while  in 
M.,«-;m  AiLr*n<p  M^fi  Almeria  Ihe  aspect  is  Iruly  African,  fertile 
midal  of  rocky  deaettt  or  barren  ileppea. 
DnsBing  mainly  of  low  (hniba  with  lleahy 


m  Inn  Th.  Fiichcr'iJ^lHu  dir  UilUmiirUmiB. 
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occupying  iheupperpart  of  IbebasD  of  the  Ebfo;  (4)  the  littonl. 
at  retching  along  tbe  aouth^ait  coau  from  Alicante  10  ine  nei^boor- 
hoodof  Ahnnia:  (5)  the  Granadine,  in  the  eau  of  Unsr  Aodaluiia 


__  both  Ma  of  the  valley  of  th 

originally  tall-atcppei,  and.  whcic  mc  buh  »  mu  Di^nLr 

._.  -..fl  with  aalt.  have  only  a  a^ne  covering  of  ahrubfl,maAtly 

iben  ol  the  Salaolaceae.  with  thick,  grcyjih  green,  oftm  downy 

'     '■"        "  '  led  by  the  gioH  alvi^iea  c^ 

I  are  covrrrd  chiefly  with  the 


7K, 


Ihe  Meditcrrancaa 

ni»[  binnlDln.      The 


._  .-.     --  _ jnl  auecl  It  pre* 

Murda,  La  Mancha,  the  plateaui  1 
province  of  Granada.  ^„  all  of  whi 
valuable  etparlo  graaa  (M ofTtfcUM  u 

AmiM.— The  Iberian  Peniniula 
anh-region  of  the  Palacarcfic  region 

in  the  louth.  Among  ihe  mammab  that  fall  under  Ihii  head  are 
the  common  genet  (CfluUo  ^ptru),  which  eatenda,  however. 
pretty  far  north,  and  ia  found  alB  in  the  uulh  of  France,  the  fallow- 
deer,  the  porcuune  {very  rare),  and  a  (pednof  Ichneunwn  IHrrftaa 
V/OiritiOniil,  which  it  confuted  to  the  Penlnaula.  ami  ia  the  oaly 
European  fpedea  of  this  African  genua.  Themagol  or  Birbarvape 
(fiwH  tauialai),  Ihe  lole  qiecln  of  monkey  atiil  found  wild  m 
"      -i.\i  alas  a  native  (<  Spain,  hut  only  lurvivei  on  the  rock  of 

,   ,      fwrdT.uril^eae.mK!^ 
hare  ILrpus 

are  very  numerout.  partly  becauie  the  Penii _„  , 

of  thoK  birdi  cf  patuge  which  cram  fron  Africa  (□  Eurofi 
Europe  10  Africa  tn  way  of  the  Straita  of  Gibnhar.  Many  ip< 
belongini  10  central  Europe  winter  in  Spain,  eiperiilly  on  the  u 


Gibraltar  (i>.>.  Ofthei 


I^IENCU.    The  bi 


in  the  VI..,  

Vdled  in  the  Cuadalquivh 

■  '     -        \mong  the  bird,  _.  , , 

ind  bearded  vuLluro.  Ihe  Spamth  vulture!  Cyfl 
■on  or  Egyptian  vulture  INitpkrtm  frcM- 
d  among  all  the  nwunlaini  of  the  Vriutaub, 
eagle  (A^ila  Xiaibirl^  Ihe  ahort-toed  eagle 


>1  (Bxkaol 
fi  partridge,  which  li  met  wilh  evrrywhere  oi 


..  _._  _  .... ., valley  and  bnwghi 

..-rkei  of  Seville.     * ..._T.,_.-  _. .. 

S^i).  whkii'i.  fo 
Ihe  Spanith  inpen 
(Cireocnij  gatficvr),  - ^-  _- 

" :::.._•:„:■»« 

ftrrerin  af(*aii  ani. . . ^ 

Ihe  Urda  of  other  nrderi  are  the  louthem  ihrike  (/^niu  mrridrii- 
aUi).  the  Spaniah  aparraw  {Paatr  nnnnn),  and  (he  blue  magpie 
tr-^-^»j.M   ™L.-\     -j-j^j  |j^  I,  highly  remarkable  on  account  lA 

tCycHopica  cyava)  beton^  to  the  cut  of  Au- 

JlhHn   coaata,    arHi  a   ttray   apecimcri   il  occiuonally   Ken   00 
le  lable-bnd  of  New  Caitilc.    Other  birds  peculiar  to  the  nuth 

mfiwl*trth7plui?of  Andalu>ia.iheaniXrnihcii^la^ip!S(^ 
'■crcHj),  and  other  waler-birdi-     Amphibiani  and  repiilo  are 

le  moat  remirlDable  are  tlie  large  aouthern  or  eyed  liaard  QjOarH 


^w'diSSStiS 

^kieetr  aDied  I 


M  alia,  the  collective 


the  EanpaD  pood'tc 
Emyi  Sutricn.     •- 


ituiu  }  Ic  In  Invth  and  »  ven  ibaniiuit : 

e  {Emyl  tMnfata).  ■nd  anoEbcr  tpviH, 

o  IlKcin  of  buiuraio.  nuny  c(  ihiir  endemic,  hive 
in  the  province  of  MuJrid  ^one.    Bexidea  theonlirviv 


[ound  chielly  m  the  buin  of  the  Ebn 
tain  tireamtnnd  Uknv  barbel  and  m. 
in  tbe  riven  d  the  pUint.    Foe  the 

TtrrilerM  Disiiitiu  and  Peftiolum. — For 
u)mJDistfxlivepu[po5ca  the  Lin^cnn  of  Spain 
baa  aince  iSjj  bcea  divided  into  loTly-Dine 
provinces,  Eorty-BeveD  of  which  belong  to  the 


Tica  o*  Cypriniit 
»  under  Falmi 


indo  Po,  the  Mirn 


K  ihe  . 


of  Spain 
Roman 


rly  R< 


of  couise  on  imperfect  data,  to  hj 
fony  or  fifty  miUioni.  The  best  evidence  of  a 
dense  population  in  (hoH  dayi  Ib  thai  aflotded 
by  the  specific  csiimatn  of  ancient  writer) 
for  some  of  the  larger  ciiifs.  The  poptdition 
of  Tarraco  (Tarragona)  was  estimated  at  l) 
millions,  and  tluse  of  Nova  Canfaago  (Carta- 
gena), Italica  (SeviUa  la  Vieji).  and  other  cities 
■I  seveial  hundreds  of  thomaivds.  Emerita 
AugusU  (Mhida)  had  a  Roman  garrison  of 
Qo,ooo  men,  wbicfa  also  implic*  a  large  popu- 


The  fini  Spanish  census  was 
but  tome  o[  the  provinces  now  i 

tioD.  so  that  the  Iota)  populat 
Spain  within  ils  present  limits  f< 
obtained  by  adding  the  results  o 

dudcd.    The  total  thus  arrived  I 


1  'SM, 


thai  some  of  these  < 
greatly  below  the  trt 


:h.     The  10 


Che  ccuus  of  1797.  fieiween  1S57  and  1S77 
■  he  population  increaled  (o  i6,6ji,S6qi  and  by 
i«97  il  bad  risen  to  i8,ijj,47S-  The  annual 
rale  of  increase  during  this  period  of  forty 
years  was  less  than  -45%,  or  lower  thin  that 
of  any  other  European  state,  eicept  France 
In  the  later  years  of  tlie  iglh  century.  The 
census  of  1900,  however,  showed  ihal  Ibe 
annual  rale  of  increase  had  risen,  between  iSg7 
and  1900,  to  '89%,  or  neatly  double  its  former 
amount.  This  fact  may  be  eiplained  partly 
by  the  growth  of  mining  and  certain  other 
Industiies,  panly,  perhaps,  by  the  recuperative 
power  which  the  Spanish  people  has  alwayi 
cibibited  ■fter  wai — the  most  nauble  inslance 
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of  which  [s  the  abovc-DKDtiaocd  iici  Increisi:  of  nearly  51 
between  1797  and  1857,  despite  the  Napdeonic  invas 
and  other  disaslroui  wars.  A  similar  though  much  smal 
acceleration  in  the  annua]  rate  of  increase  after  the  Cat 
Wats  of  1874-76  is  largely  aliributable  to  the  prosper 
caused  by  railway  davelopment  between  1877  and  1SS7. 
would  be  unjustifiable  to  assume  from  the  inadequate  d 
available  that  the  Spanish  people  retains  the  vitality  wb 
ch»r»cteii«d  it  from  1J97  to  1857.  It  is,  however,  dear  fr 
the  ceiBus  returns  that  at  the  beginning  of  the  10th  centi 
rd  and  PffpatttlitH  of  tiu  Formrr  and  PrtseM  Pnrrintts. 


Valtadolid 


Csnellondcla  Flai 


Muicia 

Lirida 
Cerona 

Navane  (Navam). 

Bamue  Provinces  . 
B«a»  (Viicaya) 


Pop.,  1857. 


IV>'>87-    I 


£631 


iS! 


Sa4^i» 

B6t,«4 
163,516 

•xs. 

707.115 
404,981 


S,717 
4.4S3 

■:s 

•A 

JJ05 

3.7«> 
4ioU 


3S 1.536 
345.879 

"74.J91 
1, 146,485 

606.'!^ 
378.95* 


"87,141 
".744.JOI 
341,98° 
ll8i,4J 


615.844 
61».S44 
984,711 


4^!o76 

478!5W 
3.393,6* 

11 

S3s!6*? 


7*1.843 

SS" 

1.836,139 
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the  nation  was  well  able  to  make  good  the  numerical  losses 

involved  by  a  serious  war;  that  its  numbeis  tend  to  increase 

steadily;  and  that  the  rate  of  increase  has  hitherto  shown  a 

marked  acceleration  in  periods  of  commercial  expansion. 

The  estimated  area  and  population  of  the  Spanish  possesrions 
in  Africa,  exclusive  of  Ceuta,  are  shown  bdow: — 


Area  in  aq.  m. 

Pop. 

Rio  de  Oro 

Muni  River  Settlements    .... 
Fernando  Po,  Annobon,  Coriaco,  &c. 
MHilla,  Ifni,  &c     .....     . 

Totals .     .     . 

70.000 

9.800 

800. 

40 

139.000 

140,000 

32,000 

15.000 

80,640 

307,000 

Its  extraordinary  lack  of  population  differentiates  Spain  from 
every  other  country  possessed  of  equal  natural  advantages  and  an 
historic  civilization.  Spain  occupies  an  unsurpassed  geographical 
position;  its  resources  are  rich,  varied  and  to  aovak  extent  un- 
exploited ;  its  inhabitants  include  the  Basques  and  Catalans,  noted 
for  their  commercial  enterprise,  and  the  ualicians,  noted  for  their 
industry.  Nevertheless  this  country,  which  appears,  more  than 
3000  years  ago,  to  have  supported  a  population  nearly  thrice  as 
numerous  as  its  present  inhabitants  and  larger  than  that  of  the 
United  Kingdom  m  1901,  is  almost  as  thinly  peopled  as  the  most 
deserted  province  of  Ireland  (Connaught  94-5  inhabitants  per  sq.  m.). 
The  depopulation  of  Spain  dates  certainly  from  the  Moorish  con- 

3uest,  possibly  from  the  eau'lier  Visigothic  invasion.  The  Moors 
ecimat«]  the  native  population;  when  they  in  turn  were  expelled, 
the  country  lost  not  only  a  numerically  large  section  of  its  inhabitants, 
but  the  section  best  able  to  develop  its  natural  wealth.  The  wars 
of  the  i6th,  17th  and  18th  centuriesj  and  the  vast  potentialities  of 
fortune  which  drew  men  to  the  Spanish  colonies  in  America*  caused 
a  further  serious  drain  upon  the  population. 

As  regards  the  distribution  of  population  between  town  and 
country,  Spain  contrasts  in  a  marked  manner  with  Italy,  Spain 
having  but  few  large  towns  and  a  relatively  large  country  population. 

Communications. — The  communications  in  Spain  were  greatly 
improved  during  the  19th  century.  In  1808  there  were  little  more 
than  500  m.  of  carriage  roads;  in  1908  the  aggregate  length  of  the 
state,  provincial  and  municipal  roads  was  about  40,000  m.  But  there 
are  still  many  parts  of  the  country  where  trade — and  especially 
mining — is  retarded  by  the  want  of  good  roads.  In  the  mountainous 
districts,  where  there  are  only  narrow  paths,  frequently  rather 
steep,  it  is  still  not  uncommon  to  meet  long  trains  of  paclc^mules, 
which,  with  ox-carts  for  heavier  goods,  constitute  the  sole  means 
of  transport  in  such  regions. 

Railways  have  made  great  advance  since  the  middle  of  the  19th 
century.  The  oldest  line  is  that  from  Barcelona  to  Matar6,  17^  m., 
which  was  opened  on  the  28th  of  October  i8a8.  From  1850  onwards 
the  rate  of  construction  increased  apace,  ana  during  the  last  decade 
of  the  19th  century  about  205  m.  were  opened  to  traffic  eveiy  year. 
In  January  1910, 9020  m.  had  been  completed,  and  the  whole  kingdom 
was  covered  by  a  network  of  railways  which  linked  together  all  the 
principal  towns.  The  Spanish  railway  system  at  this  time  com- 
municated  with  the  French  at  Irun  and  Portbou,  west  and  east 
respectively  of  the  Pyrenees;  and  with  the  Portuguese  at  or  near 
Tuy  on  the  northern  frontier  of  Portugal,  and  near  La  Fregeneda, 
Ciudad  Rodrigo,  Valencia  de  Alcantara  and  Badajoz  on  the  £.  All 
the  Spanish  railways  belong  to  private  comoanies,  most  of  which 
have  received  state  subventions,  and  they  will  fall  in  to  the  govern- 
ment mostly  at  the  end  of  ^  years.  ^  In  granting  a  concession  for 
a  new  railway  the  practice  is  to  give  it  to  the  company  that  offers 
to  construct  it  with  the  lowest  subvention.  For  strategical  reasons 
the  Spanish  ([auge  was  made  different  from  that  of  France;  and 
military  considerations  long  postponed  the  construction  of  any 
railway  acro»  the  Pyrenees.  The  roads  which  wind  through  the 
Pyrenees  in  northern  Aragon,  Navarre  and  Catalonia  had  long  beep 
the  channels  of  an  important  traffic,  although  great  inconvenience 
was  caused  by  the  snow  which  blocks  the  passes  in  winter.  In 
1882  the  French  and  Spanish  governments  proposed  to  overcome 
this  obstacle  by  constructing  two  railways:  one  from  Huesca  to 
Oloron,  through  the  Canfranc  Pass,  and  through  an  international 
tunnel  which  was  to  be  built  at  Somport ;  the  other  from  the  Ariege 
railway  system  to  the  Spanish  northern  system  in  the  province 
of  L^nda.  The  first  line  was  completed  on  the  Spanish  side  as  far 
as  Jaca,  the  second  was  only  surveyed;  both  were  opposed  by  the 
ministries  of  war  in  the  two  countries  concerned.  The  matter 
was  taken  up  at  the  beginning  of  the  20th  centuiy  by  M.  Delcass^, 
the  French  minister  for  foreign  affairs,  and  on  the  i8th  of  August 
1904  a  convention  was  signed  providing  for  the  construction  of 
fi)  the  Huesca-Oloron  line,  (2)  a  line  from  Ax  les  Thermes  in  the 
Ari^  to  RipoU  in  Catalonia,  (3)  a  line  from  St  Girons  in  the  Aridge 
to  Sort,  ana  thence  to  L^rida.  The  Spanish  government  agreed 
to  finish  the  L^rida-Sort  section  by  191 5,  and  the  Nocuera  Pallaresa 
vallejf  was  chosen  as  the  route  from  Sort  to  the  frontier,  where 

I 'unction  with  the  French  railways  would  be  effected  through  the 
'ortdeSalau.  All  three  schemes  wcte  ratified  in  1904  by  the  Cortes 


and  the  French  Chambers.  Seventy  per  cent,  of  the  railways  of  Spain, 
and  an  even  larger  proportion  of  the  tramways  and  narrow-nuge 
railways,  espedauy  in  mining  districts,  have  been  constructed  and 
worked  with  foreign  capital.  The  postal  and  telegraphic  services 
have  been  placed  on  the  same  footing  as  in  other  civilized  countries. 
In  1907  the  number  of  letters  and  post-cards  carried  in  the  inland 
service  was  133,201,000,  in  the  international  service  44,219,000. 
The  length  of  state  telegraph  lines  increased  from  6665  m.  in  1883 
to  20,575  m.  in  1903.  In  1907  there  were  84  urban  tdepbone 
systems  and  71  inter-urban  circuits. 

Agricidture. — ^Agriculture  is  by  far  the  most  important  Spaiush 
industry.  In  gennal  it  u  in  a  backward  condition,  and  is  now  much 
less  productive  than  in  the  time  of  the  Romans  and  again  under 
the^  Moors.  The  expulsion  of  the  latter  people  in  many  places 
inflicted  upon  agriculture  a  blow  from  which  it  has  not  recovered 
to  this  day.  Aragon  and  Estremadura,  the  two  most  thinly  peo|ried 
of  all  the  old  provinces,  and  the  eastern  half  of  Andalusia  (above 
Seville),  have  all  suffered  particularly  in  this  manner,  later  occupiers 
never  having  been  able  to  rival  the  Moors  in  overcoming  the  sterility 
of  nature,  as  in  Aragon,  or  in  taking  advantage  of  its  fertility,  as  in 
Andalusia  and  the  Tierra  de  Barros.  In  some  districts  the  imple- 
ments used  are  still  of  the  rudest  description.  The  plough  is  merely 
a  pointed  stick  shod  with  iron,  crossed  by  another  stick  which  serves 
as  a  share,  scratching  the  ground  to  the  depth  of  a  few  inches.  But 
the  regular  importation  of  agricultural  implements  betokens  aa 
improvement  in  this  respect.  In  general  there  has  been  consider- 
able improvement  in  the  condition  of  agriculture  since  the  introduc- 
tion of  railways,  and  in  every  province  there  is  a  royal  commissaooer 
entrusted  with  the  duty  of  supervising  and  encouraging  this  branch 
of  industry.  Among  other  institutions  for  the  promotion  of  agricul- 
ture the  royal  central  school  at  Aranjuez,  to  which  is  attached  a 
model  farm,  is  of  special  importance.  Of  the  soil  of  Spain  79*65  %  is 
classed  as  productive;  33-8%  being  devoted  to  agricuftiire  and 
gardens,  20*8  to  fruit,  10*7  to  grass,  3'7  to  vineyards  and  i*6  to  olives. 
The  land  b  subdivided  among  a  very  large  number  of  pro{meton; 
over  3400,000  farms  or  estates  were  assessed  for  taxation  in  1905. 

The  provinces  in  which  a^culture  is  most  advanced  are  those 
of  Valencia  and  Catalonia,  m  both  of  which  the  river  valleys  are 
thickly  seamed  with  irrigation,  canals  and  the  hill-slopes  carefully 
terraced  for  cultivation.  In  neither  province  is  the  soil  naturally 
fertile,  and  nothing  but  the  untiring  industry  of  the  inhabitants, 
favoured  by  the  rivers  which  traverse  the  province  from  the  table-taad 
of  New  Castile  and  the  numerous  small  streams  (naciimiaUos)  that 
issue  from  the  base  of  the  limestone  mountains  and  by  the  numerous 
torrents  from  the  Pyrenees,  has  converted  them  into  two  of  the 
most  productive  regions  in  Spain.  In  the  Basijue  Provinces  and 
in  Gaucia  the  cultivable  area  is  qmte  as  fully  utilized,  but  in  these 
the  difficulties  are  not  so  great.  The  least  productive  tracts,  apart 
from  Aragon  and  Estremadura,  are  situated  in  the  south  and  cast 
of  New  Castile,  in  Murcia,  and  in  Lower  Andalusia — ^the  marshes 
or  marismas  of  the  lower  Guadalquivir  and  the  arenas  gordas  between 
that  river  and  the  Rio  Tinto.  By  far  the  grntcr  part  of  the 
table-land,  however,  is  anything  but  fertile,  the  principal  exceptions 
being  the  Tierra  de  Campos,  said  to  be  the  chief  com-growii^  district 
in  Spain,  occupying  the  greater  part  of  Palencia  in  the  north-west 
of  Old  Castile,  and  the  Tierra  de  Barros,  in  the  pctftion  of  Badajoa 
lying  to  the  south  of  the  Guadiana  in  Estremadura. 

Except  in  Leon  and  the  provinces  bordering  on  the  Bay  of 
Biscay  and  the  Atlantic,  irrigation  is  almost  everywhere  necessary 
for  cultivation,  at  least  in  the  case  of  certain  crops.  Almost  alt 
kinds  of  vegetables  and  garden-fruits,  oranges,  nee.  hemp  and 
other  products  are  generally  grown  solely  or  mainly  on  irrigated 
land,  whereas  most  kinds  01  grain,  vines  and  olives  are  cultivated 
chiefly  on  dry  soil.  The  water  used  for  irrigation  is  sometiraes 
derived  from  springs  and  rivers  in  mountain  valleys,  whence  it 
is  conveyed  by  long  canals  (acefitias)  along  the  mountain  sides 
and  sometimes  by  lofty  aqueducts  to  the  fields  on  which  it  is  to 
be  used.  Sometimes  the  water  of  entire  riven  or  vast  anifkial 
reservoirs  (Jtdntanos)  is  used  in  feeding  a  dense  network  of  canals 
distributed  over  plains  many  square  miles  in  extent.  Such  plains 
in  Valencia  and  Murcia  are  known  by  the  Spanish  name  of  kmertas 
(eardens),  in  Andalusia  by  the  Arabic  name  of  segos.  which  has 
the  same  meaning.  Many  of  the  old  irrigation  works — such  as 
those  of  the  plain  of  Tarragona— date  from  the  time  of  the  Romans, 
and  many  others  from  the  Moorish  period,  while  new  ones  are  still 
beine  laid  out  at  the  present  day.  Where  no  running  water  a 
avaibble  for  irrigation,  water  is  often  obtained  from  wells  by  means 
of  waterwheels  Otorias)  of  simple  construction.  In  most  cases  such 
wheels  merely  have  earthenware  pitchers  attached  to  their  circumfer- 
ence by  means  of  wisps  of  esparto,  and  are  turned  by  a  horse  har- 
nessed to  a  long  arm  fitted  to  a  revolving  shaft.  In  recent  yean 
many  artesian  wells  have  been  sunk  for  irrigation.  In  all.  about  9% 
of  the  entire  suriace  of  Spain  is  artificially  watered,  but  in  1900  the 
government  adopted  plans  for  the  construction  of  new  canab.  and 
reservoira  on  a  vast  scale.  The  system  was  designed  to  bring  a 
greatly  increased  area  of  arid  or  semi-arid  land  under  irrigation. 
The  irrigated  portions  of  the  Ebro  and  Tagus  valleys  yield  twelve 
times  as  large  a  crop  per  acre  as  the  unirrigated. 

Cereals  constitute  tne  principal  object  of  cultivation,  and  aanocig 
thaie  wheat  ranks  fint,  the  next  in  importance  being  barley,  the 
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chief  fodder  of  horaea  and  mulet.  Bothof  tiieaegnuBsancuIttvmted 
ia  all  parts,  butfhiefly  on  the  more  level  districts  of  the  tvaCastUes 
-    ■  and  Leon,  and  on  the  plains  of  the  Guadalquivir 

"*"■-  basin.    Oats  and  rye  are  cultivated  only  in  the  higher 

parts  of  the  mountains,  the  former  as  a  substitute  for  barley  in 
■ceding  horses  and  mules,  the  latter  as  a  breadstuff.  Maize  also 
is  cultivated  in  all  the  provinces;. nevertheless,  its  cultivation  is 
limited,  since,  being  a  summer  crop,  it  requires  irrigation  except 
in  the  Atlantic  provinces,  alid  other  products  genially  yield  a 
more  profitable  return  where  irrigation  is  pursued.  Rice  is  cultivated 
on  a  large  scale  only  in  the  swampy  lowlands  of  Valencia.  Among 
cereals  of  less  importance  are  buckwheat  (in  the  mountainous 
regions  ci  the  north),  millets,  including  both  the  common  millet 
iranicum  miliace$tm)  and  the  so-called  Indian  millet  {Sorfhum 
wulgart,  the  Jodri  of  India,  the  dunah  of  Africa),  and  even  (m  La 
Maocha)  guinea-corn  {^eniciUaria  spicata). 

Among  the  oatund  products  of  the  soil  of  Spain,  in  regard  to 
quantity,  wines  come  next  to  cereals,  but  the  only  wines  which  have 
Hij^gg^  a  world-wide  reputation  are  those  of  the  south,  those 
of  Alicante,  of  Malaea,  and  more  particulariy  those 
whkh  take  the  name  of  "  sherry/'  from  the  town  of  Jeres,  in  the 
neighbourliood  of  which  they  are  grown  (see  Wine).  From  1880 
to  1890  when  the  French  vineyards  suffered  so  much  from  various 
plagues,  and  when  Spain  gave  a  great  impetus  to  her  foreign  trade 
oy  numerous  treaties  of  commerce,  none  of  her  products  showed 
such  an  increase  in  exports  as  her  wines.  The  vine-growing  districts 
had  formerly  been  mostly  in  the  provinces  of  Cladiz,  Malaga,  Barce- 
k>na,  Aragon  and  Navarre.  Then  the  vineyards  spread  ail  along  the 
Ebro  valwy  and  in  the  Mediterranean  seaboard  provinces,  as  well 
as  in  New  and  Old  Castile  and  Estremadura  to  such  an  extent  that 
wine  b  now  produced  in  all  the  49  provinces  of  the  langdom.  The 
average  result  of  the  vintage  was  estimated  between  440  and  500 
million  gallons  in  1880  to  1884,  and  it  rose  to  more  than  double 
that  aunount  towards  1890,  and  amounted  in  1898  to  880  million 
gallons.  In  that  year  the  total  area  under  the  vine  was  3.546,375 
acres,  in  1908  it  was  3.136470  acres.  In  the  hey-day  of  the  cultiva- 
tion of  the  vine  Spain  sent  the  bulk  of  her  wine  exports  to  France. 
The  imposition  01  high  duties  in  Fraribe  on  foreign  wines  in  1891 
dealt  a  severe  blow  to  the  export  trade  in  common  Spanish  wines. 
The  export  of  wines  of  the  south—Jerez,  Malaga  and  other  full- 
bodied  wines  styled  generoso--did  not  suffer  so  much,  and  Ei^land 
and  France  continued  to  take  much  the  same  quantities  of  such 
wines.  There  is  also  a  large  export  of  grapes  and  raisins,  especially 
from  Malaga,  Valencia,  Aimerta  and  Alicante.  The  Spanish  vines 
have  suffered,  like  those  of  France,  frmn  mildew  and  phvUoxera. 
The  latter  has  done  most  damage  in  the  provinces  of  Malaga  and 
Alicante,  in  Catatonia,  and  in  some  parts  of  the  Ebro  valley  in 
Navarre  and  Aragon.  The  vines  whose  fruit  is  intended  for  table 
ose  as  grapes  or  rainns  are  trained  on  espaliers  or  on  trees,  especially 
the  nettle-tree  (CelHs  australis). 

Among  fruit-trees  the  first  place  belongs  to  the  olive.  Its  range 
in  Spain  embraces  the  whole  of  the  souttem  half  of  the  table-land, 
f^^l^  '  the  greater  part  of  the  Ebro  valley,  and  a  small  rtrip 
on  the  west  coast  of  C«alicia.  Along  the  base  of  the 
Siena  Morena  from  Andfijar  to  the  vicinity  of  Cordova  there  run 
regular  forests  of  olives,  embracing  hundreds  of  souare  miles. 
Cordova  is  the  headquarters  of  the  oil  industry,  Seville  01  the  cultiva-- 
tion  of  olives  for  table  use.  In  1908  the  yield  of  oil  amounted  to 
36.337.893  i^albns.  Oranges  and  lemons,  excluded  from  the  i^teau 
by  the  seventy  of  the  winter  cold,  are  grown  in  great  quantities  on  the 
plains  of  Andalusia  and  all  round  the  Mediterranean  coast;  the  peel 
of  the  Ugarade  or  bitter  orange  is  exported  to  Holland  for  the  manu- 
facture «  curacao;  and  figs,  almonds,  pom^rranates^  carobs  and 
other  southern  fruits  are  also  grown  abundantly  m  all  the  warmer 
parts,  the  first  two  even  in  central  Spain  and  the  mort  sheltered 
parts  ol  the  northern  maritime  provinces.  In  these  last,  however, 
the  prevailing  fruit-trees  are  those  of  central  Europe,  and  above 
all  toe  arale,  which  is  very  extensively  cultivated  in  Asturias,  the 
Basque  IHovinces  and  Navarre.  In  these  provinces  Urge  quantities 
of  cider  are  brewed.  The  date-pedm  is  very  general  in  the  south- 
eastern half  of  the  kii^om,  but  b  cultivated  for  its  fruit  only  in 
the  province  of  Alicante,  in  which  b  the  celebrated  date^grove  of 
Elcbe  (f.v.).  In  the  southern  provinces  flourish  also  various  sub- 
tropical exotics,  such  as  the  banana,  the  West  Indian  cherimova, 
and  the  prickly  peaf  or  Indian  fig^  {Opttntia  vulgaris),  the  last  fre- 
quently grown  as  a  het^e-plant,  as  m  other  Mediterranean  coiuitrics, 
and  extending  even  to  the  southern  part  of  the  table-land.  It  is 
specially  abundant  on  the  Balearic  Islands.  The  agave  or  American 
aloe  b  cultivated  in  a  sipiilar  manner  throughout  Andaluua. 

Cott<m  b  now  cultivated  only  here  and  there  in  the  south ;  but 
sugar-cane  b,  with  sugar-beet,  becoming  more  and  more  of  a  staple 
j^^  in  the  provinces  of  Granada,  Malaga  and  Almerfa.    Its 

^^'  cultivation  was  introduced  by  the  Arabs  in  the  12th 

century  or  later,  and  was  of  great  importance  in  the  kingdom  of 
Granada  at  the  time  of  the  expulsion  df  the  Moors  (1489),  but  has 
nnce  undergone  great  vicissitudes,  first  in  consequence  of  the  intro- 
ductioa.of  the  cane  into  America,  and  afterwards  because  of  the 
great  devebpment  of  beet-sugar  in  central  Europe.  The  industry 
received  a  powuful  stimulus  from  the  loss  of  the  S(»nish  colonies 
in  1898,  which. freed  the  Spanish  growers  from  ^be_rivahy  of  their 


most  successful  oorapetiton  in  the  home  market.  In  1901  the 
official  statistics  showed  22  cane-sugar  factories  and  47  beet-sugar 
factories  with  an  annual  output  of  about  100,000  tons. 

In  the  production  of  pod-fruits  and  kitchen  vegetables  Spain  b 
ahead  of  many  other  countries.  The  chick-pea  forms  part  of  the 
daily  food  of  all  classes  of  the  inhabitants:  and  among  vnvti^kt' 
other  pod-fruits  largely  cultivated  are  various  kinds 
of  beans  and  peas,  lentib  {Ervum  lens),  Spanish  lentils  (Laikyrus 
sativus)  and  other  species  <^  Lathyrus^  luinnes,  &c.  The  principal 
fodder-crops  are  lucerne  (iiedicago  satin)  and  esparcette  (a  variety 
of  sainfoin).  Clover,  particularly  crimson  clover  {Trifolium  in- 
camatum),  b  ^rown  in  the  northern  provinces.  Among  vegetables 
garlic  and  omons  take  the  chief  plat^  and  form  an  indispensable 
■part  of  the  diet  of  all  Spaniards;  besides  these,  tomatoes  and  Spanish 
pepper  are  the  principal  garden  cro^  Among  the  vuvtable 
products  not  yet  mentionca  the  most  important  are  the  mulberry, 
grown  in  almost  all  provinces,  but  principally  in  those  bordering 
on  the  Mediterranean,  and  above  all  in  Valencia,  the  chief  seat  of 
the  Spanish  silk  production  ana  manufacture;  tobacco,  which  b 
also  imported,  hemp  and  flax,  grown  chiefly  in  Galicia  and  other 
northern  provinces;  among  dye-plants,  madder,  saffron,  woad 
{fsoHs  tinctoria),  and  wild  woad  or  dyer's  weed  {Reseda  UiUola); 
ground-nuts  {Arachis  kypogaea)^  grown  for  their  oil,  for  the  pre- 
paration- of  which  the  nuts  are  exported  in  considerable  ouantity 
to  France:  liquorice,  cummin,  colocynth,  &c.  Esparto^  chiefly  from 
the  arid  lands  of  the  south-east,  b  largely  exported  to  Great  Britain. 

Despite  all  the  efforts  of  the  breeders  and  of  the  government, 
a  decline  has  gone  on  not  only  in  horse-rearing,  but  also  in  other 
classes  of  livestock  since  1865.  Among  the  causes  Lh^stoet, 
assigned  for  thb  decay  b  the  fact  that  norse,  sheep, 
goat  and  swine  rearing  b  becoming  less  remunerative.  Heavy 
taxation,  aggravated  by  unequal  distribution  of  the  burden,  owing 
to  insufficient  survey  of  the  assessable  projperty,  has  also  conuibuted 
to  the  decline  of  this  and  other  branches  of  Spanish  farming. 

The  only  animals  belonging  to  Spain  stiltnoted  for  their  excellence 
are  mules  and  asses,  which  are  recognized  as  among  the  best  to  be 
found  anywhere.  Goats  are  mostly  bred  in  the  mountainous 
districts  ail  alon|^  the  Spanish  side  of  the  Pyrenees  from  Biscay  to 
Catalonb,  and  in  Badaipz,  C&ceres,  Ciudad  Real,  Granada  and 
Loon;  swine  in  Badajoz,  Lugo.  Oviedo,  Ciceres  and  Corunna.  The 
pork  and  hams  of  Estremaciiira  are  famous;  goats'  milk  and  cheese 
are  important  articles  of  diet.  In  some  dbtricts  a  single  peasant 
often  owns  as  many  as  ^000  head  of  goats.  Besides  the  cattle 
reared  for  field-labour  and  (in  the  northern  provinces)  for  regular 
dairy  farming,  bulb  for  bull-fighting  are  specially  reared  in  many 
parts  of  the  country,  particularly  in  the  forests  of  Navarre,  the 
mountains  separating  the  two  (Zastiles,  the  Sierra  Morena,  and  the 
Senania  de  Konda  in  Granada,  and  also  in  separate  enclosures  on 
the  islands  of  the  Guadalquivir.  Spanish  sheep,  which  once  formed 
so  important  a  part  of  the  national  wealth,  are  far  from  having  the 
same  importance  at  the  present  day.  The  most  famous  breeds 
of  Spanish  sheep  are  the  merinos  or  migrating  sheep,  which  once 
brought  immense  revenues  to  the  state  as  well  as  to  the  large 
proprietors  to  whom  they  mostly  belonged  (see  Merino).  These 
sheep  are  pastured  in  different  dbtricts  in  summer  and  winter. 
Their  winter  quarters  are  in  the  lower  parts  of  Leon  and  Estremadura, 
La  Mancha,  and  the  lowlands  of  Andalusb,  their  summer  quarters 
the  more  mountainous  districts  to  the  east  and  north  (Hasencb 
in  the  province  of  C&ceres,  Avila,  Segovb,  Cuenca,  Valencia),  which 
are  not  so  much  affected  by  the  summer  droughts  of  the  Peninsula. 
The  mode  of  the  migration  and  the  routes  to  be  followed  are  pre- 
scribed by  law.  Each  flock  consbts  of  about  10,000  sheep,  under 
the  command  of  a  mavoral,  and  b  divided  into  sections  containing 
about  1000  each,  each  section  under  the  charge  of  an  overseer 
icapatas),  who  is  assisted  by  a  number  of  th^phtrdsjpastores)  attended 
by  dogs.  The  shepherds,  rudely  clad  in  a  sleeveless  sheepskin 
jacket,  the  wool  outside,  and  leather  breeches,  and  loosely  wrapped 
in  a  woollen  mantle  or  blanket,  are  among  the  most  striking  objects 
in  a  Spanish  landscape,  especially  on  the  table-land.  The  migration 
to  the  summer  quarters  takes  place  at  the  beginnii^  of  April,  the 
return  at  the  end  of  September.  At  one  time  the  owners  of  merino 
flocks  enjoyed  the  right  of  pasturing  their  sheep  during  their  migra- 
tions on  a  strip  of  ground  about  loo  yds.  in  breadth  bordering  the 
routes  along  which  the  migrations  took  place,  but  this  right  (the 
frusta,  as  it  was  called)  was  abolbhed  in  1836  as  prejudicial  to  cul- 
tivation. The  numbers  of  the  merinos  have  been  greatly  reduced, 
and  they  have  been  replaced  by  coarse-woollcd  breras. 

Fisheries, — The  catching  or  tunnies,  sardines,  anchovies  and 
salmon  on  the  coasts  empiojrs  large  numbers  of  fishermen  (about 
67,000  in  1910),  and  the  salting,  smoking  and  packing  of  the  first 
three  give  employment  to  many  others.  In  1910  there  were  about 
400  sanline<uring  establishments  in  the  kingdom. 

Minerals. — The  mineral  resources  of  Spain  are  as  yet  far  from 
being  adequately  turned  to  account.  No  European  country  produces 
so  great  a  variety  of  minerals  in  large  amount,  and  in  the  production 
of  copper  ore,  lead  ore  and  mercury  Spain  heads  the  list.    In  the 


<iuantity,j(ut  the  latter  yiekiing  the  better  quality. 


534 


SPAIN 


[GENERAL  SURVEY 


AH  oBoept  a  flRiall  fnctioa  of  the  capper  ore  it  obtained  from  the 
province  of  Huelva,  in  which  lie  the-wletl-knowii  mines  of  Tharas 
and  Rio  Tinto  iq.v.).  The  lead  on  is  obtained  chiefly  in  Minda 
and  Jaen.  The  famous  mines  of  Liniies  belong  to  the  latter  province. 
Argentiferous  lead  is  chiefly  produced  in  Almeifa,  which  also  prat- 
duoes  most  of  the  silver  ore  of  other  kinds  exoent  argentiferous 
copper  ore,  which  is  entirely  obtained  from  Ciuoad  Real.  ^  The 
still  more  celebrated  mercury  mines  of  Almaden  {qj9.),  the  richest 
in  the  world  till  the  discovery  of  the  Californian  mines  of  New 
Almaden,  beloi^  to  Gudad  Real,  and  this  province,  together  with 
that  of  Oviedo,  furnishes  the  whole  of  the  Spanish  production  of 
this  mineral.  Spanish  salt  is  partly  marine,  i>artly  derived  from 
brine-springs  and  partly  from  rock-salt,  of  which  last  there  is  an 
entire  mountain  at  Cardona  (9.9.)  in  Baroelona.  G>al  is  chiefly 
obtained  in  Oviedo,  Palencia  and  Cordova.  The  production  u 
quite  inugnificant  compared  with  the  extent  of  the  coal-bearing 
beds,  which  are  estimated  to  cover  an  area  of  about  3500  sq.  m.,,  of 
which  nearly  a  third  belongs  to  Oviedo.  Among  the  less  important 
Spanish  minerals  are  manganese  (chiefly  in  Ciudad  Real),  antimony, 
gold,  cobalt,  sodic  sulphate,  sulphate  of  barium  (barytcs),  phosphorite 
(found  in  CUceres),  alum,  sulphur,  kaolin,  lignite,  asphalt,  beudes 
a  variety  of  building  and  ornamental  stones.  In  1905  the  workmen 
employed  on  mines  m  Spain  numbered  105,000,  and  the  total  value 
<^  the  output  was  estimated  at  £7.734i805.  By  the  law  of  the 
6th  of  July  1859,  a  large  number  of  important  mines,  including  all 
the  salt-works  and  rock-salt  mines,  were  reserved  as  state  property, 
but  financial  necessities  compelled  the  government  to  surrender  one 
mine  after  another,  so  that  at  present  the  state  possesses  only  the 
mercury  mines  and  some  salt-works.  Many  of  the  mines  have  been 
granted  to  foreign  (principally  British)  companies. 

Manufactwes. — ^The  maritime  provinces,  oeing  thoee  most  favour* 
ably  situat«i  for  the  import  of  coal,  and,  where  necessary,  of  raw 
material,  are  the  chief  seats  of  Spanish  manufactures.  The  principal 
manufacture  is  that  of  cotton.  The  exports  of  Spanish  cotton  goods 
were,  until  the  close  of  the  19th  century,  hardly  worth  mentioning 
outwle  the  colonial  markets,  which  took  an  average  of  two  millions 
sterling  in  the  decade  188&-1898.  This  outlet  is  now  almost  closed, 
u  the  new  masters  of  Cuba,  Porto  Rico  and  the  Philippines  no  longer 
protect  Spanish  imports  against  European  and  American  com- 
petitors. But  this  loss  has  been  to  a  great  extent  compensated 
oy  the  expansion  of  the  home  market  for  cotton,  and  the  Spanish 
manufacturere  are  unable  to  meet  the  wants  of  the  population,  large 
quantities  of  cotton  fspoA*  being  imported  every  year.  The  cotton 
industry  was  long  pnncipally  centred  in  Cataloma,  and  mainly  in 
the  province  and  town  of.  Barcelona,  famed  also  lor  their  manu- 
factures  of  lace,  woollen  and  linen  goods.  The  northern  provinces, 
especially  Guipiixcoa  and  Biscay,  Navarre  and  Oviedo.  have 
followed  in  the  wake  of  Catalonia  for  linen  and  cotton  industries 
and  for  paper-mills.  Flax-spinning  is  confined  to  Galkia.  The 
silk  industry,  though  inadequate  to  meet  the  home  demands,  is 
active  in  Valencia,  Mureia  uid  Seville.  Metal  industries,  at  first 
limited  to  the  Basque  Provinces,  |>articularly  around  Bilbao,  have 
spread  to  Asturias,  Almerfa,  Galicia,  near  the  great  ore  beds  and 
in  the  vicinity  of  many  coal  mines.  In  the  same  Asturian  districts 
the  government  has  its  foundries  and  factories  for  making  arms  at 
La  Trubia  and  Oviedo,  Toledo  being  only  now  famous  for  its  blades 
and  decorative  work,  while  the  foundries  at  Seville  and  Segovia  are 
unimportant  compared  with  those  of  Asturias.  The  manufacture 
of  leather,  another  Spanish  industry  of  old  renown,  is  still  extensively 
carried  on  in  (Utalonia  and  el9cwher(^  but  the  making  of  cordwain 
has  bng  ceased  to  be  a  speciality  of  Cordova,  from  which  it  takes 
its  name.  CAovti  are  made  in  Seville  and  Madrid,  shoes  in  the 
Balearic  Isles,  chiefly  for  Cuba  and  Porto  Rico.  The  esparto  is 
twisted  into  cords  and  ropes  and  the  staple  matting  so  common  on 
the  floors  of  Spanish  houses  of  all  classes,  the  estera.  ^  Soap,  chocolate 
and  cork  manufactures  are  among  the  prosperous  industries.  The 
same  may  be  said  of  charcoal,  both  for  heating  and  mechanical 
purposes.  The  large  furnaces  for  the  distillatbn  of  mercury  at 
Almaden  were  at  one  time  heated  solely  with  charcoal  obtained 
from  tlM  Cistus  ladanjfents.  The  making  of  porcelain  is  chiefly 
carried  on  at  Seville.  The  war  of  tariffs  between  France  and  Spain 
after  1891  was  an  inducement  for  an  extraordinary  development  in 
the  making  of  brandy  and  liqueun  of  every  kind,  of  fruit  preserves, 
potted  meats,  etc,  in  Navarre,  the  Basoue  Provinces,  Catalonia, 
and  even  in  Valladolid  and  Andalusia,  special  mentbn  must  be 
made  of  the  manufacture  of  tobacco,  a  royal  monopoly,  farmed 
out  to  a  company,  which  increased  the  factories  from  seven  to 
twelve  and  be^n  by  paying  the  treasury  £3.400,000  annually. 

The  decade  following  the  Spanish-American  War  (1898-1908), 
which  may  be  r^arded  as  a  period  of  industrial  and  commerdal 
reconstruction,  was  marked  fay  a  very  rapid  increase  in  the  use  of 
electricity  for  lighting,  traction  and  other  purposes^  Owing  to 
the  abundance  ot  water-power  to  be  obtained  in  the  mountainous 
regions,  thedte  new  undertakings  proved  very  successful.  Spain  is, 
on  the  whole,  a  country  whose  production  falls  far  short  of  her  own 
requirements.  With  a  protected  home  market,  cheap  power  and 
cheap  labour  available,  there  is  room  for  much  industrial  develop- 
ment. It  is,  however,  noteworthy  that  Spanish  capitalists  are,  as 
a  class,  though  exclusive  of  the  (^talans,  unduly  conservative. 
Heaoe  the  capital  for  tiie  establithment  of  dectrical  induitxies  wm 


almost  cxdutivdy  ■ufascribed  In  Germany,  France,  Belgium.  Switxer- 
land  and  the  United  States,  just  as,  in  the  19th  century,  the  raflways 
and  mining  industries  haul  been  mainly  financed  by  British  investors, 
and  the  Valendan  silk  industry  by  French.  Another  feature  of 
the  period  of  reconstruction  was  the  formation  of  numerous  trusts 
or  combinations  of  producing  companies  designed  to  take  advantage 
of  the  high  tariff,  and  to  restrict  competition,  fewer  expenses  and 
raise  prices.  The  paper,  sunr,  salt  petix>leum  and  roetallurgkal 
industries  were  subjected  to  this  process,  but  in  no  case  was  it  possible 
to  secure  a  coniplete  monopoly. 

Commtru. — Possessing  varied  resouroes  and  being  favooraUy 
Mtuated  for  commeroe,  Spain  might  be  expected  to  take  a  leading 
place  among  the  tradiiu;  communities  of  burope.  This  it  did  at 
one  time  hold,  when  the  treasure  acquired  by  the  disoovoy  of 
America  and  the  conquest  of  Mexico  and  Peru  was  squandered 
in  the  purchase  of  various  commodities  from  England,  the  Nether- 
lands and  other  countries.  This  period  of  outward  prosperity, 
however,  was  also  that  in  m^iich  the  seeds  of  decline  were  planted. 
The  expulsion  of  the  Moors  from  Granada  was  contemporaneous 
with  the  discovery  of  the  New  Worid.  Hundreds  of  thousands 
of  Moon  were  driven  out  from  the  country  on  subsequent  oocasiocis, 
and  in  the  act  Spain  lost  the  best  of  her  agricultunsts  and  handi- 
craftsmen. The  Spaniards  of  that  dayi  excited  by  the  hope  of 
rapidly  acouired  wealth  and  the  love  of  adventure,  embarked  upon 
a  career  ot  discovery,  and  agriculture  and  manufacturing  industry 
fell  into  contempt.  The  loss  of  all  her  posscsuons  on  the  .American 
mainland  in  the  eariy  part  of  the  19th  century  dealt  a  severe  Mow 
to  the  foreign  commerce  of  Spain,  from  which  it  only  recovered 
about  1 850,  when  imports  and  exports  began  to  increase.  After  the  re- 
storation of  the  Bourbons  in  187^,  the  fiist  cabinet  of  Alphonso  Xll.'s 
reign  stopped  the  operation  of  the  tariff  law  of  xne  Revolution 
and  reverted  to  protection.  In  1882  a  Liberal  cabinet  revived  the 
system  of  a  gradual  reduction  of  import  duties  to  a  fixed  maxi- 
mum, and  made  commercial  treaties  with  France  and  several  other 
nations,  which  were  foltowed  by  a  treaty  with  Great  Britain  in  1886^ 
The  foreign  commerce  of  Spain  rapidly  devek>ped  in'  the  decade 
1882-1892,  Great  Britain,  France  and  the  United  States  figuring 
at  the  head  of  the  imports.  Great  Britain  and  France  at  the  head 
of  the  exports.  The  exports  of  Spanish  wines  to  France  alone 
amounted  to  £12,000,000  annually.  When  France  and  other 
European  nations  abandoned  free  trade  for  protection  towards  1890. 
a  strong  movement  set  in  In  Spain  in  favour  of  protectioo.  In  1890 
the  Conservative  cabinet  of  beAor  Canovas  raised  the  duties  oa 
agricultural  products,  in  itoi  it  denounced  all  the  treaties  of  com- 
merce that  included  most-favoured-nation  treatment  clauses,  and 
in  1892  a  new  tariff  law  established  considerably  higher  duties  than 
those  of  1882— in  fact,  duties  ranging  from  40%  to  ^%.  The 
subsequent  revision  of  the  tariff,  completed  in  1906,  involved  no 
serious  departure  from  the  economic  policy  adopted  in  1890. 

The  following  table  shows  the  value  of  Spanish  impufts  and 
exports  for  a  number  of  representative  years  after  i848>'- 


Year. 

Imports. 

Exports. 

£ 

£ 

1849 

6,360,000 
14.833.000 
16,262,000 

5,240,000 

i860 

10.982,000 

1865 

12.864,000 

1870 

20,876,000 

15.982,000 
18,081,000 

:yi 

22,812,000 

28,482,000 

a5.999.ooo 

1885 

30.590,000 
37,646,000 

27.920,000 

1890 

37,510,000 

1895 

33,540,000 

32,198,000 

1900 

34,496,000 

28,955,000 

1905 

33.320,000 

50,0x2,000 

The  principal  exports  include  metals  and  other  minerals;  viae. 
sugar,  fruit  and  other  alimentary  substances,  cotton  and  ita  manu- 
factures; animals  and  their  products,  including  wool  and  hair; 
timber  and  wrought  wood.  The  principal  imports^  include  erain, 
dried  fish  and  other  food-stuffs;  livestock  and  animal  products; 
machinery,  vehicles  and  ships;  stone,  minerals,  glass  and  pottery; 
drugs  and  chemical  products;  textiles  and  raw  cotton.  Great 
Britain,  France,  the  United  States,  Germany  and  Portugal,  named 
in  the  order  of  their  importance,  are  the  chief  consumera  of  Spanish 
exports.  The  chief  exporters  to  Spain  Qn  the  same  order)  are  Great 
-Bntain,  France,  Cuba,  Germany  and  Portugal.  The  foreigii  trade 
of  the  country  b  of  course  carried  on  mainly  by  sea,  and  of  the 
land  commerce  by  far  the  largest  proportion  is  with  or  through 
France.  The  smallness  of  the  trade  with  Portugal  b  paitly  due  to 
the  similarity  of  the  chief  products  of  'the  two  countries. 

Skipping  and  Navigation, — ^Spain  has  2I  seaboard  proviacci,  with 
more  than  120  ports  of  some  importance.  The  merdiatt  aaigr 
of  Spain,  far  from  decaying  through  the  loss  of  her  colonies  in  1898, 
seems  to  have  been  given  fresh  impetus.  Many  English  and  Fivnck 
stcamere  have  been  purchased  abroad  and  nationalised.  la  190$ 
the  mercantile  marine  comprised  449  steamships  of  454.846  tons, 
and  541  sailing  vessels  of  85.583  tons.  The  sailing  vessels  are 
decreising  in  numbere  ia  the.cstenor  tnde.  btttnociatbe( 


GENERAL  SURVEY] 


SPAIN 


535 


trade,  which  is  decidedly  devdopSiw  and  oecopving  more  craft. 
It  is  carried  on  excluaivdy  under  the  Spanish  nag.  The  fishing 
6eet,  chiefly  sailing  boats*  is  also  important,  and  is  manned  by 
a  hairdy  and  active  coast  population.  In  1905  19,722  ships  of 
x6.595^7  tons  entered,  and  18,033  of  16,442.355  tons  cleared. 

BatMng  and  Cr^diL—'Tht  Bank  of  Spain  (Banco  de  EspaiU)  has 
a  charter  which  has  been  renewed  and  enlarged  several  times  since 
its  foondation  after  the  Restoration,  and  its  privileged  note  issue 
has  had  to  be  graduallv  and  very  laively  increased  by  legislative 
authoriations,  espedally  in  1891  and  1898,  as  its  relations  with 
the  treasuries  of  Spain  and  of  her  colonies  increased;  since  nothing 
in  the  services  rendered  by  the  bank  to  the  public  would  ever  have 
justified  the  growth  of  the  note  issue  first  to  thirty  millions  sterling 
u  1891,  then  by  quick  strides  to  fifty  and  over  sixty-one  millions 
sterling  in  1899  and  1900.  At  the  dose  of  the  19th  century  the 
remodelled  bank  charter,  which  is  only  to  expire  in  1921,  authorised 
a  maximum  issue  of  £100,000,000,  on  condition  that  the  bank  keeps 
cash  in  hand,  gold  and  silver  in  equal  quantities,  equal  to  a  third 
of  the  notes  in  circulation  up  to  &o,ooo,ooo,  and  equal  to  half  the 
amount  issued  above  that  sum.  Gold  has  practically  disappeared 
from  business  of  every  kind  since  188 1,  when  the  premium  began 
to  rise;  it  reached  a  maximum  of  120%  during  the  war  with  Amenca. 
Afterwards  it  dropped  to  about  30  in  1900.  Bank-notes  and  silver 
coin  have  been  practically  the  currency  for  many  years. 

Cnmney,  Weights  and  Measures. — ^The  metric  system  of  wughts 
and  measures  was  officially  adopted  in  Spain  in  1850  and  the  decimal 
monetary  system'in  1871.  In  the  case  of  the  waghts  and  measures 
the  French  names  were  also  adopted,  with  only  the  necessary 
linguistic  changes.  Certain  older  standards  remain  in  common  use, 
notably  the  quintal  (of  101*4  ^  avoirdupcMs),  the  lihra  (i'Oi4  &> 
avoirdupou).  the  arroba  M  imperial  gallons  for  wine,  2}  imperial 
gallons  for  od),  the  fanefa  (xi  imperialbushek).  In  the  case  of  the 
currency  the  old  Spanish  name  of  Pesela  was  retained  /or  the 
unit  (the  franc,  9§d.}.  The  peseta  is  divided  into  100  ceutesimos. 
Aooording  to  its  par  value  25*225  pesetas  are  about  equal  to  £1, 
twit  the  actual  value  of  the  peseta  b  about  7|d.  In  law,  there  is  a 
double  standard  of  value,  silver  and  gold,  in  the  ratio  of  15}  to  i. 
But  the  only  ulver  coin  which  »  legal  tender  yp  to  any  amount  is 
the  5-peseta  piece,  and  the  coinage  of  this  u  restricted.  One- 
peseta  pieces  in  silver,  and  20-,  jo-  and  5-peseta  pieces  in  gold  are 
also  current.  Before  the  introduction  of  the  decimal  monetary 
system  the  peseta  was  the  fifth  part  of  a  peso  dure,  which  was  equal 
to  20  ratles  de  vdltm,  or  rather  more  than  a  5-franc  piece.  The  only 
paper  money  consists  of  the  notes  of  the  Bank  of  Spain. 

rinanu. — ^Spanish  finance  passed  through  many  vicisntudes 
during  the  19th  century.  In  the  reigns  01  Ferdinand  VII.  and 
Isabella  II.  the  creditors  ot  the  state  had  to  suffer  several  suspensions 
of  payments  of  their  dues,  and  reductions  both  of  capital  and  interest. 
During  the  Revolution,  from  1868  to  1874.  matters  culminated  in 
bankruptcy.  Payments  of  interest  were  only  in  part  resumed  after 
the  RfestoFstion  in  1876,  and  in  1882  the  government  of  King 
Alphonso  XII.  proposed  arrangements  to  consolidate  the  floating 
and  treuury  debts  of  the  Peninsula  in  the  shape  of  £70,000,000 
of  4%  stock,  redeemable  in  40  years,  and  to  reduce  and  consolidate 
the  old  exterior  and  interior  debts,  then  exceeding  £480,000,000,  in 
the  form  <k  £78,840,000  of  exterior  4%  debt— exempt  from  taxation 
onder  an  agreement  to  that  effect  with  the  council  of  foreign  bond- 
holders in  London  on  the  28th  of  Tune  1882— and  £77,840^)00  of 
perpetual  interior  4%.  The  colonial  debts  were  not  included  in 
those  plans.  The  debts  of  Spain  were  further  increased  in  1891 
by  a  consolidation  of  £10.000,000  of  fbating  debt  turned  into  4% 
redeemable  stock  similar  to  that  of  1882;  and  this  did  not  prevent  a 
fresh  growth  of  floating  debts  out  of  annual  deficits  averaging  two 
to  three  millions  sterling  during  the  last  quarter  of  the  19th  century. 
Th^  floating  debt  in  1900  had  swollen  to  £24,243.300.  The  govern- 
ment of  Si»in  having  guaranteed  the  colonial  debts  of  Cuba  and 
of  the  Philippines,  when  those  cobnies  were  lost  in  1898,  Spain  was 
further  saddled  with  £46.210,000  of  colonial  consolidated  debts, 
and  with  the  expenses  of  the  wars  amounting,  besides,  to  £63,257.000. 
Consequently,  the  Spanish  government  bad  once  more  to  attempt 
to  make  botn  ends  meet  by  asking  its  creditors  to  assent  to  the 
suppression  0^  all  the  amortisation  <rf  imperial  and  colonial  debts, 
and  to  a  tax  of  20%  on  the  coupons  of  all  the  debts,  whilst  at  the 
same  time  the  Cortes  were  asked  to  authorize  a  consolidation  and 
liquidation  of  the  floatmg  and  war  debts  and  an  annual  increase 
CM  £3.200.000  in  already  heavy  taxation.  Under  these  modifications 
the  Spanish  debt  at  the  close  of  the  19th  century,  exclusive  of 
C44.000.000  of  treasury  debt,  consisted  of  £41,750.000  of  exterior 
debt,  still  temporarily  exempted  from  taxation  on  the  condition 
of  being  held  by  foreigners,  of  £270,000,000  of  4  %  interior  consols, 
and  of  £6ojOOO,ooo  of  new  5  %  consols,  replacing  the  war  and  floating 
debts.  In  January  1005  this  total  outstanding  debt  of  £415.750.000 
bad  been  reduced  to  &381 .833.000:  the  capital  sum  was  thus  approxi- 
mately equal  to  £20  8s.  perbead  of  the  population,  and  the  annual 
charge  amounted  to  about  179.  6d.  per  head.  Between  1885  and 
1905  the  revenue  of  Spain  varied  from  £30.000.000  to  £40,000.000. 
and  the  expenditure  was  approximately  equal ;  deficits  were  common 
towards  tne  beginning  01  this  period,  surpluses  towards  the  end. 
For  an  analysis  of  the  oudget  the  year  t^  may  be  taken  as  typical, 
isttsffliich  as  trade  had  then  resumed  its  normal  condition,  after 


the  dtstmblng  influence  of  tariff*  reviubn  111.1906  and  the  failure 
of  many  cn^  jn  1907.  The  estimates  for  1908  showed  that  the 
revenue  was  derived  as  follows:  Direct  taxes  on  land,  houses,  mines, 
industry  and  commerce,  livestock,  rKistration  acts,  titles  of  nobility, 
mortgajtes  and  salaries  paul  by  the  state,  £18,020,800;  indirect 
taxes,  including  customs,  excise,  tolls  and  bridge  and  ferry  dufes, 
£1^,748,000;  tobacco  monopoly,  lottery,  mint,  national  property, 
balance  from  public  treasury.  &c,  £8,858.400;  total  £41,627,200. 
The  principal  items  of  expenditure  were:  Public  debt,  £16,199,300; 
ministry  01  war,  £6.301 ,100 ;  ministry  of  public  works,  &c.,  £3,679,540 ; 
pensions,  £2,881400.    The  total  was  £40,926,740. 

Constitution  and  Government. — ^Spain  is  an  hereditaxy  monarchy 
the  constitution  of  which  was  voted  by  the  Cortes  and  became 
the  fundamental  law  of  the  30th  of  June  1876.  This  law  fines 
the  order  of  succession  a»  follows:  should  no  Intimate  descen- 
dant of  Alphonso  Xn.  sur^ve,  the  succession  devolves'  first 
upon  his  sisters,  next  upon  his  aunt  and  her  legitimate  descen- 
dants, and  finally  upon  the  legitimate  descendants  of  the 
brothen  of  Ferdinand  VIL  "^  unless  they  have  been  excluded." 
Should  an  lines  become  extinct,  the  nation  may  elect  its  monarch.' 
The  sovereign  becomes  of  age  on  completing  his  or  her  sixteenth 
year.  He  is  inviolable,  but  his  ministers  are  Teq[>onsible  to  the 
Cortes,  and  none  of  his  decree^  is  valid  unless  countersigned 
by  a  minister.  The  sovereign  is  grand-master  of  the  eight 
Spanish  orders  of  knighthood,  the  prindpal  of  which  is  that  of 
the  Golden  Fleece  (Toison  de  Oro),  founded  In  1431  by  Philip 
of  Buxgtmdy.  The  chain  of  this  order  surrounds  ihe  royal  arms, 
in  which  are  included,  besides  the  arms  of  Castile,  Leon,  Granada, 
and  the  lilies  of  the  rojral  house  of  Bourbon,  the  arms  of  Austria, 
Sidiy,  Savoy,  Brabant  and  others.  The  national  colours  are  red 
and  yellow.  The  flag  Is  divided  {nt6  three  horizontal  stripes, 
two  red  stripes  with  a  yeDow  one  between  bearing  the  royal  arms. 

The  legislative  authority  is  exercised  by  the  sovereign  in 
conjunction  with  the  Cortes,  a  body  composed  of  two  houses-- 
a  senate  and  a  chamber  of  deputies.  The  senate  is  composed 
of  members  of  thfee  classes:  (x)  members  by  right  of  birth 
or  office — princes,  nobles  who  possess  an  annual  income  <tf 
60,000  pesetas  (£2400),  and  hold  the  rank  of  grandee  (grande)^ 
a  dignity  conferred  by  the  king  either  for  life  or  as  an  hereditary 
honour,  captains-general  of  the  army,  admirals  of  the  navy, 
the  patriarch  of  the  Indies,  archbishops,  cardinals,  the  presi- 
dents of  the  council  of  state  or  of  the  Supreme  Court,  and  other 
high  offidab,  all  of  whom  must  have  retained  their  appoint- 
ments for  two  years;  (2)  members  nominated  by  the  sovereign 
for  life;  and  (3)  membexs  elected  three  each  by  the  49  provinces 
of  the  kingdom,  and  the  remainder  by  academies,  universities, 
dioceses  and  state  corporations.  The  memben  belonging  to 
the  first  two  classes  must  not  exceed  x8o  in  number,  and  there 
may  be  the  same  number  of  members  of  the  third  dasa^  The 
senatorial  electors  in  the  provinces  are  (i)  delegates  of  the 
communes  and  (2)  all  the  members  of  the  provindal  ootmdl, 
presided  over  by  the  governor.  The  lower  house  of  the  Cartes 
was  elected  by  a  very  limited  franchise  from  1877  to  1890,  when 
the  Cortes  passed  a  reform  bill  which  became  law  on  the  29th 
of  June  1890.  This  law  re-eslablished  universal  male  suffrage, 
which  had  existed  during  the  Revolution,  from  1869  to  1877. 
Under  the  law  of  the  29th  of.  June  1890  every  Spaniard  who 
is  not  debarred  from  his  dvU  and  civic  rights  by  any  legal 
incapadty,  and  has  resided  consecutively  two  yean  in  his 
parish,  becomes  an  dector  on  completing  his  twenty-fifth  year. 
Soldiers  and  sailors  in  active  service  cannot  vote.  All  Spaniards 
aged  25  who  are  not  derks  in  holy  orders  can  be  dected.  The 
same  electoral  law  was  extended  to  the  municipal  dections. 

The  executive  administration  Is  entrusted  to  a  responsible 
ministry,  in  which  the  president  generally  holds  no  portfolio, 
though  some  prime  ministen  have  also  taken  charge  of  one 
of  the  departments.  The  ministerial  departments  are:  Foreign 
affairs,  grace  and  justice,  finance,  interior,  war,  education 
and  fine  arts,  marine,  public  works,  and  agriculture  and 
commerce.  Under  the  secretary  of  state  for  the  interior  the 
civfl  administration  in  each  province  is  headed  by  a  governor, 
who  represents  the  ceatral  power  in  the  provindal  council 
(diputacion  propincial)  which  is  also  elected  by  univeisal  suffrage. 
The  provindal  coundb  meet  yearly,  and  are  permanently 
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I,  tommlttte  (cemmisiifH  frgniifuJ),  which  is 
ciccioi  uauiuy  to  uJeguud  their  intemts.  Every  conunune 
or  muoidpality  hta  its  evD  elected  ayaiUamiaile  {q.t.),  which 
has  complete  conirol  over  nmnicip*!  whninistnlion,  with  power 
to  levy  »iid  collect  tuei.  Its  members  «re  styled  nfidsru 
or  lOHajalti,  and  hslf  their  Dumber  is  elected  every  two  yeus. 
They  appoint  an  aUaidt  or  mayor  from  unong  themielvea  to 
act  as  president^ 'Chief  executive  officer,  snd  justice  of  the  peace. 
In  the  hirger  towns  the  alcalde  sham  his  reponsbiUtics  with 
several    permanent    officials    called    tenitnUs     aicaJda.    The 

provincial  councils,  an  autonomy  which  is  complete  within  its 
owo  limits.  Neither  the  executive  nor  the  Cones  may  Lntci- 
fere  with  provincial  and  communal  administratioD,  except  when 
,the  local  authorities  exceed  their  legal  power  to  the  detriment 
of  public  interests.  This  provision  oF  the  constitution  has 
not  always  be«n  strictly  observed  by  the  government. 

Lim  tiid  /uKiU.—Scanlth  law  is  founded  on  Roman  law,  Gothic 
CO  oeetlnir  of 

MiyiSSg 

la  ^neliS^ 


or  in.    When 

i^minhliiatiD'n  of  juuiH  ii  publicl'jhe  pania  loTniTinuit  be 

JUtfwu. — Ronsn  Catbolidnn  b  Out  euaUiihed  religion,  and 
the  Church  and  ckigyoR  maintained  bytlicwateat  an  annual  coit 
of  about  fl^Ooo^oox  TbeielatloB  betwcenChurch  and  naie,  and 
the  podtlaB  of  the  rdlgioua  otden,  wen  defined  by  Ibe  eoncordai 
of  1B;I,  cenobiinf  pnclieilty  unchuind  until  1910.  Tbere  are 
ten  arehUsboprki  fTolcdOh  Madridi  Burgos,  Granada.  Santiago, 
SaraioM.  Seville,  Tanarwa.  Valencia  aiid  Vatlsdolidjand  lony 
£ve  Mihoprica.  The  ■rcfibiilup  of  Toledo  li  primate.  The  number 
of  monastic  commuidties  it  about  ti5o,lacIudlncKHDetoocoBvcnu 
for  men  and  aGJo  for  women.  Kfoit  of  the  reli^ous  orders  cany 
on  active  educational  or  eharftable  work.     The  monks  oumbCT 
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ji^k  iv,uuu,  ii«  HuAS  40.000.  The  hnDense  majority  of  the  people 
pn^eurd  adherenls  tf  the  Roman  Catholic  faith,  so  that,  b 
ai  numben  go,  Spain  is  itill  the  moat  "  Catholic     counliy  in 

'  world,  ■■  it  has  long  been  ityled.     With  liberty  of  conKleDce 

ring  the  Revolotion.  from  186S  to  tS?^,  the  Church  ioil  ground. 

i  anti<lciical  ideu  pirvailed  for  a  while  in  the  ceotrn  of  rvpub- 


I  ertent  without  precedent  in  the  century,  and  to 

!  education  of  more  than  half  of  the  youlti  of  both 

in  all  ctaaet  of  society.    Thu  nvival  of  Church  and  mouitic 

nee  befan  during  the  reign  of  Alpbonso  XII.,  1877-188},  and 

ronuderably  increased  aTterwardi  under  Ibe  regency. of  Queen 
:rhri<tina^dutin|_tbe  long  minority  of  Atphonn  XIII..  the  — '— 


"ieo"5!l 


II.     Spanish  codes  n_. 
- -■■(  ,«le  refigioo,  as  1 

....,rit>^meBt"The  wi 

:il  of  education,  and  cxetciac  much  i 


'11?bi^i^'"^la'i^^y 


cuTTvulum  to  or>iAin  the  u,/\-  degree-  Canon  law  and  Chun 
doctrine  form  an  obligaloTV  pan  of  the  studies  of  men  qualifying  f 
the  bar  and  mafiilracy.     By  the  const  it  ution  of  1970  non.Catholt 


I  are.  however,  numerously  attendedTin  Madrid 
ona  and  other  towns,  by  childrea  of  Protestan' 
many  Roman  Caihoiici  also.  A  propoai  to  aboliil 
ni  was  Dkade  by  the  government  io  1910  (see  Huiory 

A  lav  of  the  iTih  of  July  iS|i7  made  priinaiy  educa- 


aWHl 

esrr 


and  the  majority  of  Spa 
le  kept  up  bv  the  muni 
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oifcd  imMBble  to  enfoRc 
t  an  stiu  illitenK.  thougk 
The  primuy  schooliTot 


nada.  Seville,  Baicilona, 


culty  of  la 


KiL    Akw 


"ifcd"^  It 


councils.   Spain  b 
attended  :Salama 
Valencia.  Santiago,  S>i 
of  medEJne  al  Cadii 

^'"d^ees.   TheitucaJsonuDUil 
(or  aDricuicure,  en^neering,  arch 
The  whole lysteoi  Dlpubllc Instruct 
a/  education  and  an  advilOf 
Juty  1902  irqulrei  that  aU 

the  Btate.  and  anangei  for  th . ^ ^ 

mentof  proper  lanitaciDn  and  discipline,  and  for  the  apMintBi 

of  a  luiuble  itaff  of  teachers.  Among  the  InstltBtiWii  aftectol  by 
this  law  air  numemui  Jesuit  and  DEber  ecclesiastkal  icboels  for 
boys,  and  a  Jauit  unlveiaity  at  Deualo,  near  Bllbsa.  whose  pupils 
have  to  pass  Ihetr  lina]  KcODdaty  aaminanona  and  to  tau  aD 
degrees  In  the  stale  esiabliahmeBts  as  free  icholars.  The  edueatioa 
of  ^ifs  basbeen  much  devrioped  "        "'    '"  "■" — ......   . 

*~""™"""       '""  ea    Many~^i 


Institutes,  and  some  have  succei 
and  even  blgber  honours  In  the  ui 
Defmt, — The  Spanish  am 
LUbQily  to  service  begins  wi 
yon  in  which  the  twentieth 
eitcaordinary  circumstances, 
called  (or  more  than  forty  li 
and  ol  this  contingent  aH  whi 
■elves  oS  from  service  at  ho 
drafted  lor  colonial  servii 
service  lor  all  aims  is  1 
three  in  the  firsl^iasa  n 
which  contvns  the  suipli 
and  is  liable 


than  haU  the  gills 

end  the  proviocial 

in  for  the  bX  di^m* 


b  the  Gist  day  of  the  a 

year  is  completed.     Except  in 

he  WBI  ministers  have  seldom 

riity  thouund  men  annually, 

can  afford  to  do  ao  buy  them- 

le  by  payment  of  £60,  and  il 

by  payment  of  £Sa.    The  period  of 

dve  yean— three  with  the  colours, 

rve,  six  hi  the  second-class  teserve, 

ol  the  annual  contingent  of  recniu, 

■    every  year.    The  » 


can,  and  fiequently  do,  send  on  unlimited  furloogh. 
'01  place  in  the  first-class  reserve,  men  who  have  not  completed 
theii  first  three  yesn,  and  thus  a  conildenble  saving  is  made. 
Biolhen  con  tske'each  othei'i  place  In  the  senice,  and  ddot 
Mina  ol  aged  paienta,  01  sons  of  widows,  easily  gel  exeoqitcd. 
Spain  is  divided  icto  seven  militaiy  TtfpoDs  or  aimy  oot[a. 
The  strength  (ri  the  lesutai  aimy  loi  many  yeaii  waned 
between  85,000  and  too,ooa  in  time  of  peace,  and  duiioi  Ibe 
Cailist  Wais,  1S6S  Io  1876,  Spain  bad  i&>,ood  under  aima,  and 
neatly  350,000  during  her  more  recent  wars.  For  189^1900 
the  figures  were  only  So,ooa.  The  active  srmy  is  divided  into 
■0  te^ments  of  the  line  with  >  battalions  each,  »  batialims 
of  tIAcs  or  caxadores,  s  Balearic  Islands,  i  Melilia,  4  African 
battalions  of  light  infantry,  >  battalions  o(  rifles  in  the 
Canaries.  The  cavsliy  indudci  a  squadron  of  toys]  borte 
guards,  18  re^menta  of  the  line,  remount  and  dfp6t  establisb- 
mcnts,  4  re^onal  squadrons  in  Majorca,  the  Canaries,  Centa, 
Melilia.  The  aniUeiy  comprises  1 1  cesiments  of  held  artillery. 
I  of  horse  artillery,  j  regiments  and  an  independent  divsnoo  of 
moontain  guns,  and  7  battalions  ol  garrison  artiUeiy.  The 
royal  eojpnetn  are  4  regimenta  of  sappers  and  miner*.  1  of 
pontooners,  1  battalion  ol  telegraph  engineeis,  i  of  taihny 
engineers  with  cyclists,  1  bslloon  corps,  and  4  colonial  corpa. 
Other  permanent  military  forces  are  1075  officers,  1604  mounted 
and  t6,S36  loot  gendarmes,  moilly  old  soldiers,  ux)  14.1st 
carabineen,  sU  of  them  old  soldiers.  The  rrgulsr  umy,  at 
the  close  of  the  wars  in  189$,  had  i6fxxt  oSicers  nnd  about 
400  generals,  but  a  law  was  afterwards  made  to  teducc  Ibcit 
numbers  by  filling  only  one  out  of  two  death  Taamdes,  with 
s  view  Co  reach  a  peace  establishmoit  of  2  marshals,  is 
lieutenant-generals,  jo  divistonal-  and  140  brigadier -geocials, 
and  15,000  officers.    The  total  stretigth  of  the  field  uny  may 

are  Toledo  for  infantry,  Segovia  for  artiHery,  ValUdolid  for 
.  cavalry,  Avila  fot  commissariat,  Eicorial  lor  carabineen,  Celali 


SPAIN 


537 


for  (iva  purdi,  b«^da  >  tu8  cdlcfc  Mjried  CkimU  SnpCTioi 
de  Giwm  it  Mulrid.  NmncRHii  fOrtrtucl  (uud  the  Portu- 
^ae  frontier  ud  the  pa&so  4I  thi    " 

1-umed  ind  obaolete. 


oTaS'l 


Ld  ;»iitiAfa  at  miu.    wnea  trie  nooutnic- 
^■"A 1 V  ^^  "^tA#  jjily  iDpDcraphicaL 

nV^^/ rTQjUh£iJM>«'  tj  volt., 

[IjI'^'v     Ti  E.  P»™'Batin, 
^?/  IjIUB  FoukKt-Dtll.— 

^UVV       , . />(  (Ldadoo.  iM 


Ti 


.        ,.     .,.  .    .TUno^Tipht 

tdilcd  by  A.  F.  Calvert  (London,  igai,  Sc.| 
deicriptioa*  of  urcKitfcturr  and  puntini.  — 
ol  ilt  many  illuBntioni.-  The  bcM  '"'">' 
-      ■     a  Sftit  oJKi  Firi.      •  ■■       ■ 


0  >»■- 


iJ  (London,  1B99): 


Fdi-boolti  »iT  M.  O'Shca. 

" "     '     "    Ford,  Uurray's 

Baedeker,  Sfa™ 


Haiitfi«il/sr5tan(ivDU.,  London,  1^);  and  C.  Baedeker, 
sn^  i'srlaioJ   cLeipBl,    1908).     ^SliiJir'i  Hanii^iiu   (Colha,      .  .. 
containi  the  bett  man  for  Riieril  ute.    The  Hupa  loMrnbSui  it 
-      -     puUitbed  by, the  Tnnituco  ^ngtlko  y  edulWin  de 


EipMn,  puUitbed  by  the  Innituco  Eiogilf 

Enalka in  1080 •beRi. it oa the tcalc oil : yu - . .  - 

For  noloiy.  ice  the  mapa  and  other  publicalioni  of  the  ComUba 
del  Mapa  CeottcKO  de  EnHU;  U  Matlada. "  Eimfiadon  del  mapi 
(eoUgioi  de  EtisAa."  in  Mim.  ctm.  mapa  lal.  Etp.  <i^5,  IS^ 
I80(  and  looi);  C.  Barroii,  "  tlecherchca  tut  ka  lenaiot  ancient 
del  Atturiet  et  de  la  Galide."  in  Ifim.  hc.  (M.  dt  No-i.  vol.  ii. 
(LilJe,  iRSi);  F.  Fooqti^Ac,  "  Mittion  d'Andalounc,"  in  Mim. 

^w  chief  ainhoTTt>a  on  flon  and  hana  are  M.  Willkomm, 

Slinturl,   iMT-lBql):  M.  Colmeiro.  Enianm^ii*  it  Iiu  eloMlia 
it  la  Ptninnila  {vol.  i..  Madrid,  tUs).  G.  de 
diicriMiPii,  Ac    (Madrid,  1S9O;  B.  Merino,  Ci 
■    "  '■        -Toy,  1897):  K  Chapman  and  W.  J 
9J1;  a.  UJUifUrrei  JOoin  (London, 

o  BiiiLn,  ZJ  Eipa^ 


icriidPli,  Ac     (Madrid,  iSsO;  B.  Merino,  CoiUnftiiiWii  i  laJSera 
Coiiiu  (Tov,  1897):  K  Chapman  and  W.  J.  Buck.  ICiW  Spain 
lundon,  1*9)1:  id.  l/itiflarci  SpQin  (London,  1910). 

Modeimoaal  and  polillcal  condilioni  are  de«ribed  by  C.  Routi" 
VEsf^nt  m  liff  fParifc  1B97);  E.  Pardo  BiilLr  •  ■"  " 
aytr  yla  it  Hy  (Madrid.  1S99);  UEipatit:  ftit 
armtl,  yc..  Hiimirt  Ipbial  it  la  NtxrtUt  Kmt  intenuliouli  (Pirii, 
1900):  J.  R.  LoKell.  /MpTUnniu  if  Sfain  (London,  iud,- written 
1877-1U0  when  Lonl]  waB  American  rniniiter  (0  the  court  of 
'  -'',P.GatarcteBiiiUiuenl,JVBC]lruIiiilambrii  (Madrid,  1900)1 
imln  y  Creva  PnutHfa  id  *yiM«  tiBatat  (Madrid,  1901): 
inll,^£l  Calalcmait  (^lalana.  1901);^  J.  Atenda  v  Mira, 

9o'j.fc.)'; 
population,  induitry. 


IK 


looi):  Madfua,  El  PttUa  afattt  it  marric}  (San 
V.  Gay.  CmWiKtHi  j  tiia  id  patHe  iipa*<i  (Madr 
H.  Havelock  Ellli,  TtiSnllfSpaiM  (London,  1908!. 
A  compreheoiive  account  01  auch  matlenaa  popufat 
comncKe,  ftnanee.  mining,  ■hipping, 
craphi,  niiirayi,  edueitian.  eanBii>< 
hoflh.  ftcmav  be  found  in  the  foUc 


..-a*  be  found  in  the  foUowina  vorkt:  all  thoae  of  i^ich 

t  plue  and  date  of  iiue  an  nH  ■tnlKed  an  publithed  annually 
Madrid;  Cmii  dtb  eeUorite  dt  Eipdta:  i«D  (Madrid.  1901,  Ac) ; 
tUmiKilt  da  la  pMatUn  it  EipaHa;  Bcitiih  PoreiEn  Office 
rporta  (annual  term  and  miacellanecnii  teriet.  London);  Eilad- 

wna  rttrt  m  oartt  plMiiai 
1  it  Eifata;  Sitnaiiin  it 


Olorii,  U  a^mttUa  ti 

Bilaiti-Uniitl,   Framaa  j 

[90J];  Eilaiittua  it  la  0 

ptninnaa  j  tjfau  aiiaan 
it  la  armada  para  fldAa 
iait  la  null  ii  lai  rtint 
ISSS-ISCI):  BiltlU  ^feial 

A. — ilKinI  la  i.O.  406. 

Primiliwi  /MbMlaiali.-'The  origin  and  chancter  of  the  euly 

inhabitants  oi  the  Fenintula  aiT  unknown;  recent  coo)ecturtl 

on  the  lubject,  which  have  bees  many,  arc  raon  bold  (biD 

probable,  uid  we  muit  await  ibe  result  of  futtbet  acintiont 

of  prehitinric  tlten  and  funber  inquiiiea  into  the  native  inicrip. 

tions  before  we  can  hope  for  much  certaint/.     The  Romana. 

whoae  acquaintance  with  the  country  began  in  the  3rd  century 

C.,  mention  three  ncet:  Iberiani  (in  the  east,  north  and 

>utb),  Celts  (nonh-wesl)  and  Celtibeiiini  (centre),  but  the 

iBcation  doe!  not  help  ua  far.     The  use  to-day  of  (he 

ige  and  Indent  Basque  tongue  on  the  western  llope*  of 

Pyrenees  and  In   Vticsya   (Baay) — a   tongue  aihkb  I* 

ly  unlike  Cdtic  01   Italian  or  any   "  Indo-Germulc " 

_  lage — tutEesU  that  the  Iberians  may  have  bees  an  otdet 

people  than  the  Celts  and  alien  from  them  is  net,  though 

tbe  ttiempu  hitherto  made  to  (ODDect  Basque  with  ancient 

tnca  of   itnnge    tongue*   in    the    Basque   lands   have   not 

yielded  deu  resulli.      (hi  the  other  hand,  numeroua  place- 

niRies  ihow  that  parts  of  the  Peninsula  were  once  beld  by 

OUic^peaking  peoples,  and  it  ii,  of  course,    poaiible  thM 

Celts  and  Iberiani  may  have  formed  a  miied  nee  in  cntlin 

regions.     Of  other  ancient  racea  little  trace  can  be  detected. 

The  Phoenicians  were  here  tladcn  and  Dot  ■ctllen;  tbe  Gredcs, 

thou^  they  planted  early  colonla  on  the  Cull  of  Lyont,  occupied 

hardly  any  aiie  louth  of  the  Pyrenees,  and  the  seeming  likeneis 

in  name  ol  SaguntURi  (;.t,)  and  tbe  Greek  island  Zacynlhui  Is 

mere  coincidence.  It  is  possible,  however,  that  after  the  Roman 

conquest  Italians  drifted  in,  sod  it  is  fairly  certain  that  alter 

the  Roroan  Empire  fell  German  conquerois  brou^t  German 

settlers,  though  in  what  number!  no  wise  man  will  guesa.. 

Eatliat  Hittarit  Periad.— Phoenician  traders  probably  reached 
Spain  long  before  our  hiilorical  knowledge  of  tbe  Peninsula 
begins,  possibly  as  early  as  the  nth  century  B.C.  ^  ....  . 
One  of  their  esriier  aettlemcnts.  Cade*  (no*  jSoaaiL 
Cadis),  baa  been  called  the  oldest  town  in  the  world 
(or  in  Europe)  whlcb  has  kept  a  continuity  ol  life  ud  name 
from  its  Gnl  origin.  But  the  Phoenician  exploitation  of  Spain 
dates  prindpally  from  after  the  rise  of  Carthage  (f.i.),  the  great 
Phoenician  city  of  North  Africa-  Carthaginian  "  factoiiei  " 
were  planted  on  many  Spaiush  coasts:  s  Nova  Carthago  (New 
Carthage,  mod.  Cartagena)  formed  1  Carthaginian  fortress 
with  the  bat  harbour  of  soulh.eastein  Spain.  Ibe  opanuon 
is  attributed  chiefly  to  the  lecond  hall  of  tbe  jrd  century  B.C., 
and  to  the  genius  of  the  Carthaginian  statesman,  HamQcar 
Barer,  wbo,  seting  bis  country  deprived  by  Rome  of  ber  trading 
dominion  in  Sicily  and  Sardinia,  used  Spain,  not  only  aa  a 
source  of  commecdal  wealth,  but  as  an  ineihauitible  supply 
of  warlike  troops  to  serve  in  the  Carthaginian  armies.  But 
Rome  bad  already  het  eyes  on  the  Spanish  men  and  mines,  and, 
in  the  second  Punic  War,  drove  Carthage  finally  and  com^jetely 
out  of  the  Peninsula  ()or  B.C.), 

Remaa  Spain. — Tbe  Romans  divided  Spain  bto  two  "  apheres 
of  administration  "  (fmatdat).  Hither  or  Citetior,  that  is  the 
northern  dislticti  which  were  nearer  to  Italy,  and  jrweMEaa 
Further  or  Ulterior,  the  aouth.  To  each  "  pIovlDce  "  WhMA 
was  lent  yearly  s  governor,  olten  with  the  title  *l*-"^^ 
tratmnd.  Ihe  commands  were  full  of  military  activity.  The 
south,  indeed,  and  In  particular  the  fertile  valley  of  Anda- 
lusia, the  region  of  the  Guadalquivir  (Aduii),  then  called 
Baelica,  was  from  tbe  Erst  fairly  peaceful.  Settlements  of 
Italian  veterans  or  of  Spaniah  saldien  who  had  served  for 
Rome  were  made  at  Hiqalia  (Seville)  and  at  Cartela  near 
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Gibraltar,  and  a  beginoing  was  made  of  a  Romanised  provincial 
population,  though  in  a  somewhat  half-hearted  way.  But 
in  the  north,  on  the  high  plateau  and  amidst  the  hills,  there  was 
incessant  fighting  throughout  the  greater  part  of  the  and  century 
B.C.,  and  indeed  in  some  quarters  ti^t  down  to  the  establish- 
ment of  the  empire.  The  Carthaginians  had  extended  their 
influence  no  great  distance  from  the  eastern  coast  and  their 
Roman  successors  had  tdl  the  work  to  do.  In  the  long  struggle 
many  Roman  armies  were  defeated,  many  commanders  dis- 
graced, many  Spanish  leaders  won  undying  fame  as  patriot 
chiefs  (see  Nuuantia).  Even  where  one  Roman  succeeded, 
the  incapacity  or  the  perfidy  of  his  successor  too  often  lost  the 
fmits  of  success.  But  though  its  instruments  were  weak  the 
Republic  was  still  strong,  and  the  struggle  itself,  a  struggle 
quite  as  much  for  a  peaceful  frontier  as  for  aggrandizement 
and  annexation  of  fresh  land,  could  not  be  given  up  without 
risk  to  the  lands  already  won.  So  the  war  went  on  to  its 
inevitable  issue.  Numantia,  the  centre  of  the  fiercest  resistance, 
fell  in  133  B.C.  before  the  science  of  Scipio  Aemilianus  (see 
SciPio),  and  even  northern  Spain  began  to  accept  Roman  rule 
and  Roman  civilization.  When  in  the  decade  80-70  B.C.  the 
Roman  Sertorius  {q.v.)  attempted  to  make  head  in  Spain  against 
his  political  enemies  in  Rome,  the  Spaniards  who  supported 
him  were,  already  half  Romanized.  There  remained  only 
some  disturbed  and  unconquercd  tribes  in  the  northern  hills 
and  on  the  western  coast.  Some  of  these  were  dealt  with  by 
Julius  Caesar,  governor  here  in  6x  B.C.,  who  is  said  also  to  have 
made  his  way,  by  his  lieutenant  Crassus,  to  the  tin  mines  of  the 
north-west  in  Galicia.  Others,  especially  the  hill  tribes  of  the 
Basque  and  Asturian  mountains  fringing  the  north  coast, 
were  still  unquiet  under  Augustus,  and  we  find  a  large  Roman 
garrison  maintained  throu^out  the  empire  at  Leon  (Legio) 
to  overawe  these  tribes.  But  behind  ail  this  long  fighting, 
pacification  and  culture  had  spread  steadily.  The  republican 
administration  of  Spain  was  wise.  The  Spanish  subjects  were 
allowed  to  collect  themselves  the  taxes  and  tribute  due  to 
Rome,  and,  though  the  mineral  wealth  doubtless  fell  into  the 
hands  of  Roman  capitalists,  the  natives  were  free  from  the 
^thes  and  tithe  system  which  caused  such  misery  and  revolt 
in  the  Roman  province  of  Sidly.  On  the  other  hand,  every 
facility  was  given  them  to  Romanize  themselves;  there  was 
no  competing  influence  of  Hellenic  or  Punic  culture  and  the 
undvUized  Spaniards  accepted  Roman  ways  gladly.  By  the 
days  of  Cicero  and  Caesar  (70-44  B.C.)  the  southern  districts, 
at  least,  had  become  practically  Roman:  their  speech,  their 
literature,  their  gods  were  wholly  or  almost  wholly  Italian, 
as  Cicero  and  Strabo  and  other  writers  of  these  and  the  next 
few  years  unanimously  testify.  Cades,  once  Phoenician, 
gained,  by  Caesar's  favour  and  the  intercession  of  Balbus,  a 
Roman  munidpal  charter  as  municipium:  that  is,  its  citizens 
were  r^arded  as  suffidently  Romanized  to  be  granted  both  the 
Roman  personal  franchise  and  the  Roman  dty-rights.  It 
was  the  first  dty  outside  of  Italy  which  obtained  such  a 
munidpal  diarter,  without  the  usual- implantation  of  Roman 
citizens  (either  poor  men  needing  land  or  discharged  veteran 
soldiers)  from  Italy. 

Augustus  (or  Tiberius  possibly)  reorganized  the  administra- 
tion of  Roman  Spain.  .  Henceforward  there  were  three  pro- 
TV*  aap*«kVinces:  (a)  the  north  and  north-west,  the  central 
jf  AC-  table-land  and  the  east  coast  as  far  south  as  New 
A.D.  4Q€,  Carthage,  that  is,  all  the  thinly-populated  and  un- 
quiet hill  country,  formed  the  province  of  Tarraconensis  with 
a  capital  at  Tarraco  (Tarragona)  imder  a  Ugatus  AugusH  pro 
praetore  with  a  legion  (VII.  Gemina)  at  Leon  and  some  other 
troops  at  his,  disposal*,  (b)  the  fertile  and  peaceful  west  formed 
the  province  of  Lusitania,  very  roughly  the  modem  Portugal, 
;also  under  a  Ugatus  AugusH  pro  praetore^  but  with  very  few 
troops;  (c)  the  fertile  and  peaceful  south  formed  the  province 
of  Baetica,  called  after  its  chief  river,  the  Baetis,  under  a  pro- 
consul nominated  by  the  senate,  with  no  troops.  These  divi- 
sions Ct  will  be  observed)  exactly  ooindde  with  the  geographical 
features  of  the  Peninsula.    Substantially,  th^  remained  till 


the  end  of  the  empire,  though  Tarraconensis  was  broken  up  at 
different  dates  into  smaller  and  more  manageable  areas.  Augus- 
tus also  accelerated  the  Romanization  of  the  land  by  planting 
in  it  many  munidpalities  {coloniae)  of  discharged  soldiers,  such 
for  example  as  Augusta  Emerita  (mod.  M^rida),  which  declares 
by  its  name  its  connexion  with  time-expired  veterans  and  still 
possesses  extensive  Roman  ruins.  Either  now,  too,  or  soon 
after,  imperial  finance  agents  (procuratores)  were  ai^inted  to 
control  the  revenues  and  also  to  look  after  the  mines,  whidi 
now  became  Imperial  property,  while  a  spedal  praefecUa 
administered  the  Balearic  Islands.  The  two  prindpal  features 
of  the  whole  country  during  the  imperial  period  are  its  great 
prosperity  and  its  contributions  to  Roman  literature.  Shut 
off  from  fordgn  enemies  (though  occasionally  vexed  by  pirates 
from  Africa),  secluded  from  the  wars  of  the  empire,  it  devek^>ed 
its  natural  resources  to  an  extent  unequalled  before  or  since. 
Its  iron  and  copper  and  silver  and  lead  were  well  known:  it 
was  also  (according  to  the  elder  Pliny)  the  chief  source  whence 
the  Roman  world  obtained  its  tin  and  quite  outdistanced  in 
this  period  the  more  famous  mines  of  CorowaU.  But  such  com- 
mercial prosperity  characterized  many  districts  of  the  empire 
during  the  first  two  centuries  of  our  era.  Spain  can  boast  that 
she  supplied  Rome  with  almost  her  whole  literature  in  the  ttlver 
age.  The  Augustan  writers  had  been  Italians.  When  they 
passed  away  there  arose  in  their  places  such  writers  as  the 
younger  Seneca,  the  epic  poet  Lucan,  the  epigrammatist  Martial, 
the  literary  critic  Quintilian,  besides  a  host  of  lesser  names. 
But  the  impulse  of  the  opening  empire  died  away  and  successful 
commerce  drove  out  literary  interests.  With  the  2nd  century 
the  great  Roman-Spanish  literature  ceased:  it  was  left  to  other 
regions  which  felt  later  than  Spain  the  stimulus  of  Romaniza- 
tion to  enter  into^  the  literary  tradition.  Of  statesmen  the 
Peninsula  was  less  ^prolific.  The  emperor  Trajan,  indeed,  and 
his  relative  and  successor  Hadrian,  were  born  in  Spain,  but 
they  were  both  of  Roman  stock  and  Roman  training.  The 
3rd  and  4th  centuries  saw  a  decline  in  the  prosperity  of  Roman 
Spain.  The  confiscations  of  Septimus  Severus  and  the  ravages 
of  barbarians  in  the  middle  of  the  3rd  century  have  both  been 
adduced  as  causes  for  such  a  decline.  But  while  we  need  not 
doubt  that  the  decline  occurred,  we  can  hardly  determine 
either  its  date  or  its  intensity  without  careful  examination  of 
the  Roman  remains  of  Spain.  Many  of  the  best  Roman  ruins — 
such  as  the  aqueduct  of  Segovia  or  the  bridge  of  Alcantara — 
no  doubt  date  from  before  a.d.  200.  Others  are  probably 
later,  and  indicate  that  prosperity  continued  here,  as  it  did  on 
the  other  side  of  the  Pyrenees  in  Gaul,  till  the  later  days  of  the 
4th  century — perhaps  indeed  not  till  the  fatal  winter's  nic^t  in 
406-7  when  the  barbarians  burst  the  Rhine  frontier  and  flooded 
Gaul  and  even  Spain  with  a  dduge  from  which  there  was  no 
recovery.  (F.  J.  H.) 

B. — Prom  AJ>.  406  to  the  Mahommedan  Conquer. 
The  Barbarian  Invasum  and  the  Visigothic  Kingdom, — With 
the  irruption  of  the  Vandals,  the  Suebi  and  the  Alans,  the 
history  of  Spain  enters  on  a  long  period'of  division  and  confusioo 
which  did  not  end  even  with  the  union  of  the  chief  kingdoms 
by  the  marriage  of  Isabella  and  Ferdinand  at  the  close  of  the  xsth 
century.  The  fimctlon  of  the  barbarians  everywhere  was 
to  cut  the  communications  of  conunerce,  and  the  nerves  of  the 
imperial  administration,  thereby  throwing  the  invaded  country 
back  into  a  fragmentary  condition  from  which  a  new  order  was 
to  arise  in  the  course  of  centuries. 

.  This  fimction  was  effectually  discharged  in  Spain  by  the 
Vandals  and  their  assodates,  who  plundered  far  and  wide, 
and  then  by  the  Visigoths,  who  appear^  as  the 
"foederati,"  or  duly  commissioned  defenders  of 
the  Romans.  The  first-comers  cannot  be  said  to 
have  conquered  the  coimtry  in  the  sense  that  they  estaUisbed 
a  rule  of  their  own.  They  were  not  numerous  enough  for  the 
execution  of  such  a  task,  even  if  they  had  possessed  the  capadty. 
When  in  428  Gaiseric,  king  of  the  Vandals  (q.v.),  accepted  the 
invitation  of  Bonifadus,  the  count  of  Africa,  and  puMd  out 
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of  Spain  to  found  the  Vandal  kingdom  of  -Carthage,  hii  whole 
horde  numbered  only  80,000  persons,  including  old  men,  women 
and  children,  and  runaway  daves  who  had  joined  him.  The 
Suebi,  who  remained,  were  certainly  not  more  numerous. 
Such  small  bodies  could  not  have  occupied  so  extensive  a  terri- 
tory, even  if  they  had  scattex^  themselves  in  driblets  all  over 
its  surface.  What  they  did  was  to  rove  about  in  hordes,  plunder- 
ing, or  levying  blackmail.  The  cowed  inhabitants  had  been 
trained  out  of  all  habit  of  acting  for  themselves  by  the  imperial 
despotic,  and  could  only  flee  or  submit.  There  is  probably 
some  tru^  in  the  assertion  of  Salvian  that  many  of  the  subjects 
of  the  empire  preferred  poverty  among  the  barbarians  to  the 
tyranny  of  the  imperial  tax  collectors.  This  would  be  pre- 
eminently the  case  with  the  smaller  landowners  who  formed  the 
"  curiales,''  and  who  were  in  reality  serfs  of  the  fisc,  for  on  them 
fell  the  main  weight  of  taxation,  and  they  were  confined  to 
their  position  by  oppressive  laws.  The  great  landowners  who 
formed  the  "  ordo  senatorius  "  had  almost  as  much  to  fear  from 
the  agrarian  insurgents  known  as  bagaudce,  who  are  indeed  found 
acting  with  the  Suebi,  as  from  the  barbarians.  In  time  some 
of  them  took  to  "living  barbarously" — that  is  to  say,  they 
fortified  their  villas,  collected  an  armed  following  and  fought 
for  their  lives,  families  and  property.  In  some  districts  the 
inhabitants  reverted  to  a  state  of  tribal  independence.  This 
undoubtedly  was  the  case  in  the  north,  where  the  Asturians  and 
Basques,  the  least  Romanized  part  of  the  population,  appear 
irom  the  beginning  of  the  age  of  barbarization  as  acting  for 
themselves.  In  the  mountain  country  of  Cuenca,  Albacete, 
and  the  Sierra  Nevada  the  natives  known  as  the  Qrospedans 
were  entirely  independent  in  the  middle  of  the  6th  century. 
But  if  there  lay  in  this  revival  of  energy  and  character  the  germs 
of  a  vigorous  national  life,  for  the  time  being  Spain  was  thrown 
back  into  the  state  of  division  from  which  it  had  been  drawn 
by  the  Romans— with  the  vital  difference  that  the  race  now 
possessed  the  tradition  of  the  Roman  law,  the  munldpalities, 
ajid  one  great  common  organization  in  the  Christian  Church. 

No  help  was  to  be  expected  from  the  empire.    Unable  to  aid 
itself  it  had  recourse  to  the  Visigoths  (see  Goths).    Ataulphus 

(q,v.)  the  successor  of  Alaric,  and  the  husband  of 
,.  Placidia,  daughter  of  the  emperor  Theodosius,  whom 

he  had  married  against  the  wish  of  her  brother 
Honorius,  entered  Spain  in  412,  as  the  ally  of  the  empire.  He 
was  murdered  in  415,  but  after  the  speedily  ensuing  munler  of  his 
murderer  and  successor  SIgcric,  Wallia  (415-419)1  who  was  elected 
to  the  kingdom,  continued  his  work.  He  destroyed  the  Alans, 
and  drove  the  Vandals  and  Suebi  into  the  north-west.  Then  he 
handnl  Spain  back  to  the  imperial  officials,  that  is  to  say,  to 
weakness  and  corruption,  and  marched  with  all  his  people  into 
the  Second  Aquitaine,  the  south-west  of  modem  France,  which 
had  been  assigned  to  them  by  Honorius  as  a  home  and  a^reward. 
From  this  date  till  the  very  end  of  the  reign  of  Aroalaric  (5x1- 
531),  the  seat  of  the  Visigothic  kings  was  at  Bordeaux,  or 
Toulouse  or  Narbonne,  and  their  main  interests  were  in  Gaul. 
They  continued  to  intervene  in  Spain  and  to  extend  their  influ- 
ence over  it.  But  for  an  interval  of  more  than  twenty-five  years 
they  stood  apart.  Southern  Spain  was  overrun  and  plundered 
by  the  Vandals  before  their  departure  for  Africa.  In  456 
Theodoric  II.  (453-466)  entered  Spain  as  ally  of  Avitus,  whom 
h^  had  himself  raised  to  the  empire  in  Gaul.  He  defeated  the 
Roman  senators  of  the  Tarraconensis  and  the  Suebi,  putting 
thdr  king  fo  death,  and  advanced  a's  far  as  M^rida.  But  he  was 
recalled  to  Gaul,  and  his  return  was  accompanied  by  outrages 
against  the  Roman  cities.  Majorian  (457-461),  the  last  capable 
emperor  of  the  West,  proposed  to  make  Spain  the  basis  of  his 
attack  on  the  Vandals  at  Carthage  tiU  his  fleet  was  destroyed 
by  them  in  the  harbour  of  Carthagena.  The  fratricidal  murderer 
and  succesror  of  Theodoric,  Euric  (466-485)  followed  his  brother's 
poUcy  in  Spain.  With  the  extinction  of  the  Western  Empire 
(476  or  479)  the  kings  of  the  Visigoths  became  more  and  more 
the  representatives  of  authority,  which  they  exercised  on  Roman 
lin^,  and  with  an  implied  or  formal  deference  to  the  distant 
emperor  at  Constantinople.    But  the  continued  existence  of  the 
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obscure  Suevic  kingdom  in  the  north-west,  the  effective  inde- 
pendence of  several  districts,  and  the  rule  of  others  by  the  Roman 
senators,  proves  that  the'rcgions  actually  under  Visigothic  rule 
were  not  extensive.  After  the  defeat  and  death  of  Alaric  II. 
(485-507)  at  Vouill6  the  shattered  Visigoth  power  was  preserved 
from  destruction  at  the  hands  of  the  Prankish  king  Clovis  (g.v.) 
by  Theodoric,  the  Gothic  king  of  Italy.  But  on  his  death  the 
advance  of  the  Franks  began  again.  Amalaric  (507^531)  fled 
from  Narbopne,  to  meet  the  usual  violent  end  of  a  Visigothic 
king  at  Baroelona. 

The  line  of  the  Visigothic  kings  of  Spain  begins,  strictly  speak- 
ing, with  his  successor  Theudis  (531-548),  an  C^trogoth  appointed 
by  Theodoric  to  act  as  guardian  of  Amalaric  ^cctmwetfi'ot 
had  acquired  great  possessions  in  the  valley  of  the  vmgothiB 
Ebro  by  marriage  with  a  Roman  lady.  It  was  a'^^'^c^""* 
government,  and  not  a  people,  which  was  established  in  Spain 
with  llieudis.  The  Visigoths  had  been  much  Romanized  duxing 
their  establishment  in  Gaul,  and  we  hear  of  no  exodus  as  having 
accompanied  Amalaric.  The  example  of  llieudis  is  enough  to 
show  that  the  law  of  the  Theodosian  code  which  forbade  the 
marriage  of  Romans  and  barbarians  was  not  regarded  by  the 
Goths.  It  remained  indeed  unrepealed,  as  many  laws  have  done 
since,  long  after  it  had  become  a  mere  dead  letter.  The  govern- 
ment which  came  with  Theudis,  and  fell  to  ruin  with  Roderic, 
may  be  described  as  having  been  at  once  Roman  and  bad. 
In  so  far  as  it  was  affected  by  the  Visigoths  it  was  influenced 
for  the  worse.  Their  monarchy  was  elective.  Until  the  death 
of  Amalaric  the  choice  was  confined  to  one  family,  but  he  was 
the  last  of  his  line.  The  kings  tried  to  make  the  crown  here- 
ditary, and  the  nobles,  Visigothic  seniores,  and  Roman  senatores 
seized  every  opportunity  to  keep  it  elective.  Spain  presented 
a  forecast  of  the  anarchy  of  Poland.  Of  the  twenty-three  kings 
between  Theudis  and  Roderic  five  were  certainly  murdered,  one 
was  deposed,  and  three  were  tonsured  by  tricks  or  open  force. 
Of  the  others  some  were  passing  phantoms,  and  the  records  of 
the  later  times  of  the  kin^om  are  so  obscure  that  we  cannot  be 
sure  of  knowing  the  names  of  all  who  perished  by  violence. 

The  administration  which  these  Idngs  of  unstable  authority 
had  to  direct  was  essentially  the  Roman  system.  The  great 
owners,  whether  nominally  Visigoth  or  nominally  Roman — 
seniores  or  senatortf—cojAxwxtA  to  enjoy  all  the  privileges  and 
exemptions  of  the  ordt  senatorius  in  the  last  days  of  the  empire. 
They  lived  surrounded  by  multitudes  of  semi-servile  ct^onit  or 
farmers,  bound  to  the  soil,  of  actual  slaves,  and  of  buccelarei, 
who  were  free  swordsmen  to  whom  they  gave  rations  (huccdatum, 
soldiers'  bread,  or  buccdla,  a  portion).  The  cwiales  remained  as 
before  the  victims  of  the  fisc.  How  far  the  fact  that  Theudis  and 
the  four  next  sovereigns  were  Arians  affected  their  govern- 
ment is  not  very  dear.  It  prevented  them  from  enjoying  (he 
active  support  of  the  Catholic  clergy.  But  It  is  very  doubtful 
whether  Christianity  had  spread  much  beyond  the  cities.  We 
hear  of  the  conversion  of  [wgans  down  to  the  last  days  of  the 
Visigothic  kingdom.  The  spread  of  Mahommedanism  was  so 
rapid  in  the  first  years  after  the  conquest  that  it  is  impossible 
to  believe  that  the  country  had  been  thoroughly  christianized. 

Theudis,  who  made  his  headquarters  at  Seville,  endeavoured 
to  complete  his  mastery  of  the  diocese  of  Spain  by  occupying 
Mauritania  TIngltana,  but  he  was  defeated  by  the  Tfee 
imperial  officers  at  Ccuta.  He  was  in  due  course  y^^t^ie 
murdered  at  Seville  by  Theudlgisd  (548-549)  who  **^'^ 
was  himself  promptly  slain.  The  reigns  of  his  two  successors, 
Aglla  (549-554)  and  Athanagild  (554-567),  coincided  with  the 
reign  of  Justinian  and  the  temporary  revival  of  the  Eastern 
Empire.  Athanagild  called  on  the  imperial  officers  to  help  him 
against  Agila,  and  paid  for  thdr  assistance  by  the  surrender  of 
the  province  of  Baetica.  On  his  death  there  was  an  obscure 
interregnum  of  five  months,  which  ended  by  the  election  of 
Liuva  (567-572),  the  governor  of  Narbonne,  the  surviving 
remnant  of  the  Visigoth  power  to  the  north  of  the  Pyrenees. 
Liuva  did  not  come  to  Spain,  but  assodated  his  brother  Leovigild 
(567-586)  with  him.  The  rdgns  of  Leovigild  and  of  his  son 
Reccared  are  the  greatest  in  iht  list  of  the  Visigoth  Ungdom  in 
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Spain.  Hie  father  was  manifestly  a  man  ef  great  energy  who 
cowed  his  unruly  nobles  by  murder,  forced  the  Orospedans  to 
recognise  his  superiority,  swept  away  the  Suevic  kingdom  which 
had  lingered  in  the  north-west,  and  checked  the  raids  of  the 
Basques.  To  secure  the  succession  in  his  family  he  associated 
his  sons  Hermenegild  and  Reccared  with  himself.  |Ie  was  the 
first  Visigothic  king  who  wore  the  crown,  and  it  would  appear 
that  he  threw  ofif  all  pretence  of  allegiance  to  the  empire.  The 
series  of  the  Visigothic  gold  coins  begins  with  him,  and  it  is  to  be 
noted  that  while  the  earliest  are  struck'in  the  name  of  the  emperor 
Justinian,  the  imperial  superscription  disappears  in  the  later. 
Leovigild  drove  the  imperial  officers  from  SevUle  and  Cordova, 
though  they  still  retained  control  of  the  coast.  His  son  Hermene- 
gild, to  whom,  he  entrusted  the  government  of  Baetica,  was 
married  to  a  Prankish  princess.  Intermarriages  had  not  been 
uncommon  between  Frank  and  Visigoth,  but  they  had  rarely 
led  to  any  other  result  than  to  subject  the  Arian  ladies  who  were 
sent  from  Spain,  or  the  Catholic  ladies  who  came  from  France, 
to  blows  and  murder  by  \heir  husbands  and  their  husbands' 
families.  Ingunda  the  Prankish  wife  of  Hermenepld,  with  the 
help  of  Leandro,  archbishop  of  Seville,  the  brother  and  pre- 
decessor of  the  more  famous  Isidore  (9. v.),  persuaded  her  husband 
to  renounce  Arianian.  He  revolted  against  his  father,  was 
reduced  to  submission  and  executed  in  prison. 

The  reign  of  Reccared  (586-601)  is  famous  in  Spanish  history 
for  the  establishment  of  Catholicism  as  the  religion  of  the  state. 
Reccared  ihust  have  seen  from  the  example  of  the  Franks  that 
the  support  of  the  Church  was  a  great  dement  of  strength  for 
the  Crown.  He  made  the  change  at  the  Third  Council  of  Toledo. 
If  Reccared  hoped  to  secure  the  perpetuance  of  his  dynasty  he 
was  mistaken.  His  son  Liuva  the  second  (6ox-<io3)  was  murdered 
by  an  Arian  reaction  headed  by  Witteric  (603-610).  The 
Catholics  regained  power  by  his  overthrow,  but  they  could  not 
give  stability  to  the  state.  A  succesuon  of  obscure  "  priests' 
kings,"  who  are  but  names,  followed:  Gunthemar  (6xo-6xa), 
Sisebut  (61 2-6ao),  Reccared  n.  (6ao-6ai),  Swintella,  associated 
with  his  son  Recdmer  (6ax-63x),  Sisinand  (631-636),  Chintila 
(636-64o),Tulga  (64a-64x),ChLidaswiQth(64i-65a),  Recceswinth 
(649-67 a).  The  growing  weakness  of  the  Merovingians  saved 
them  from  serious  attack,  though  not  from  occasional  invasion  on 
4he  north.  The  prostration  of  the  empire  in  the  East  by  Avar 
and  Persian  invasions  enabled  them  to  drive  the  imperial  officers 
from  the  coast  towns.  But  the  kingdom  was  growing  internally 
weaker.  The  nobles  were  strong  enough  to  prevent  the  monarchy 
from  becoming  hereditary.  'The  Church  seemed  to  exert  great 
power,  but  it  had  itself  become  barbarized  by  contact  with  kings 
and  nobles.  Violent  persecutions  of  heretics  and  of  the  numerous 
Jews  brought  in  new  elements  of  discord.  Wamba  (67a-68o)  is 
credited  with  an  attempt  to  reform  the  state,  but  he  was  tonsured 
while  unconscious  from  illness  or  poison,  and  disappeared  into  a 
religious  house.  His  successors  again  are  but  names,  Euric 
(680-687)  and  Egica  (687-701).  Witiza  (697-7x0)  has  more 
substance.  He  was  in  aftertimes  denounced  as  a  monster  of 
vice,  whose  sins  accounted  for  the  Mahommedan  conquest. 
Contemporaries  wpeak  of  him  with  respect,  and  he  appears  to 
have  been  a  well-meaning  man  who  endeavoured  to  check  the 
corruption  of  the  clergy  and  the  persecution  of  the  Jews,  and  who 
resisted  the  dictation  of  the  pope.  His  reign  ended  in  turmoil, 
and  perhaps  by  murder.  With  Roderic,  whose  "  tumultuous  " 
election  was  the  ¥rork  of  Witiza's  enemies,  the  line  of  the  Visigoth 
kings  is  considered  to  have  ended. 

The  Visigoth  kingdom  presents  an  appearance  of  coherence 
which  was  very  far  from  corresponding  to  the  reality.  At  the 
OrgamiM0-  ^^^  ^^  ^^  ^^^^  surrounded  by  his  household  of 
ftoao/t*e  leudes,  and  aided  by  the  palatines,  great  officers  of 
viB^iBikit  state  imitated  from  the  imperial  model.  At  the  head 
Kiagfm,  qI  tiie  provinces,  eight  in  number,  were  dukes,  and 
the  cities  were  governed  by  counts.  Both  were,  at  least  in 
theory,  officers  named  by  the  king  and  removable  by  him.  The 
king  was  advised  by  councils,  made  up  by  a  combination  of 
a  senate  of  the  great  men,  and  of  the  ecclesiastical  councils 
which  had  met  under  the  Roman  rule  and  that  of  the  tolerant 
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Arian  Idngs.  Hw  formation  of  the  council  was  not  complete 
until  the  establishment  of  Catholicism  as  the  stau  'religion. 
But  from  the  reign  of  Reccared  till  ihe  Arab  invasion  tbey  met 
sixteen  times  in  all,  generally  at  Toledo  in  the  church  of  Sante 
Leocadia.  Purely  ecclesiastical  matters  were  first  disaitsed  by 
the  clergy  alone.  Then  the  great  men,  Visigoth  and  Roman, 
joined  with  the-,  dergy,  and  the  affairs  of  the  kingdom  were 
debated.  The  Leges  WisigoUwrum  were  elaborated  in  these 
councils  (see  Gebmanic  Law).  But  there  was  more  show  than 
reality  in  this  parade  of  government  by  free  discusnon  and  by 
law.  There  was  no  effective  administration  to  enforce  the  law. 
The  Mahommedan  Conquest. — How  utterly  weak  it  was  can 
be  seen  from  the  fact  that  it  was  shattered  by  the  feeble  Moslem 
invasion  of  7x1.  The  danger  from  Africa  had  been 
patent  for  half  a  century.  During  the  reign  of 
Witiza  the  Moslem  masters  of  northern  Africa  had 
pressed  the  town  of  Ceuta,  the  last  remnant  of  the  Byzantine 
possessiom,  very  closely,  And  it  had  been  relieved  by  supplies 
from  Spain.  Only  the  want  of  ships  had  prevented  the  Mabom- 
medans  from  mastering  the  town,  and  crossing  the  straits,  and 
now  this  defidency  was  supplied  by  the  Christians,  themsdves. 
It  seems  to  be  certain  that  Julian,  the  imperial  count  or  governor 
of  Ceuta,  acting  in  concert  with  the  family  and  faction  of  Witiza, 
who  sought  his  hdp  against  Roderic,  provided  vessds  to  trans- 
port the  Berber  Tarik  (T&riq)  across  the  straits.  Tarik,  the 
general  of  the  caliph's  governor  in  northern*  Africa,  MOsi  b. 
Nosair,  was  invited  as  an  ally  by  the  conspirators,  who  hoped  to 
make  use  of  him  and  then  send  him  bftck.  He  came  with  &  small 
force,  but  with  the  certaintv  of  finding  allies,  and  on  being  joined 
by  another  detachment  01  Berbers  marched  inland.  Gta  the 
XQth  of  July  7XX  he  met  Roderic  near  the  Lago  de  la  Janda 
between  Medina  Sidonia  and  Vejer  de  la  Frontera.  He  had 
perhaps  already  been  joined  by  Spanish  allies.  It  is  at  least 
certain  that  in  the  battle  the  enemies  of  Roderic  passed  over  to 
the  invader.  The  Visigoth  king  was  routed  and  disappears  from 
authentic  history.  There  is  some  probability  that  he  did  not 
perish  in  the  battle,  but  escaped  to  faU  two  years  later,  at 
Seguyjuda  near  Salamanca,  in  action  with  Merwan  the  son 
of  MQsi.  A  single  blow  delivered  as  much  by  Christian 
as  by  Moslem  hands,  sufficed  to  cut  the  bond  which  seemed  to 
hold  the  kingdom  together,  and  to  scatter  its  fragments  all 
over  the  soil  of  the  Peninsula.  Through  these  frag-  nomm 
ments  Tarik  marched  without  a  sini^e  check  of  im-  *•■"■<<— 
portance.  Before  the  end  of  71  x  he  had  advanced  as  <"«"•■■■' 
far  north  as  AlcaUL.  C6rdova  fell  to  a  detachment  of  his  army.  In 
71a  MOsi  joined  his  lieutenant,  and  the  conquest  of  the  south  was 
completed.  Mtrida  was  the  only  town  which  offered  an  honour- 
able resistance.  During  713  and  714  the  north  was  subdued 
to  the  foot  of  the  mountains,  and  when  MOsft  and  Tarik  were 
recalled  to  Damascxis  by  the  caliph  the  progress  of  the  Moslems 
was  not  delayed.  In  7x8  they  crossed  the  Pyrenees,  and  con- 
tinued their  invasions  of  Gaul  till  they  met  the  solid  power  of  the 
Austrasian  Franks  at  Poitiers  73a  (see  .Cbakles  Maktel  and 
Cauphate,  B.  §§'  6,  xo).  The  rush  of  the  Mahommedan  flood 
sent  terror  all  over  Europe,  but  the  little  opposition  it  encountered 
south  of  ihe  Pyrenees  b  to  be  easily  explained,  and  the  victory, 
though  genuine,  was  more  specious  than  substantial.  That  the 
lieutenants  of  the  caliph  at  Damascus  should  take  the  place  of 
the  Visigoth  kings,  their  dukes  and  counts  seemed  to  many  no 
loss  and  to  a  still  greater  number  a  gain.  The  great  landowners, 
to  whom  patriotism  was  unknown  and  whose  reUgious  faith  was 
tepid,  were  as  ready  to  pay  tribute  to  the  caliph  as  to  render 
service  to  one  of  their  own  body  who  had  become  king  by  violence 
or  intrigue.  On  the  part  of  the  Arabs,  who,  though  a  smaB 
minority  of  the  invaders,  were  the  riiling  dement,  there  was  a 
marked  absence  of  proselytizing  zeal.  They  treated  the  occupa- 
tion of  Spain  as  a  finandal  speculation  more  than  as  a  war  for 
the  faith.  The  Arab,  though  he  produced  Mahommedanism. 
was  the  least  fanatical  of  the  followers  of  the  Prophet, 
and  was  not  only  willing  but  desirous  to  leave  to  all 
men  who  would  pay  tribute  the  free  exercise  of  thdr 
religion.    He  cynically  avowed  a  greater  liking  for  the  poU  tax 
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paid  by  the  Christian  than  for  his  coavtnaon.  The  'Spanish 
Roman  and  the  Visigoth,  so-called,  of  that  epoch  of  poorness  of 
spirit,  accustomed  as  he  was  to  compound  with  one  master  after 
another,  saw  nothing  dishonourable  in  making  such  an  arrange- 
ment. That  it  was  made  is  matter  of  record.  In  Murda  the 
duke  whom  the  Arabs  knew  as  Tadmir  became  a  tributary  prince, 
and  his  family  retained  the  principality  for  generations.  He  no 
doubt  contrived  to  induce  the  Arabs  to  recognise  him  as  the 
owner  of  what  had  been  public  domain,  and  made  an  excellent 
bargain.  The  fan\^y  of  Witiza  did  obtain  possession  of  an 
immense  stretch  of  the  land  of  the  state  in  Andalusia  on  condition 
of  paying  tribute.  One  of  them,  by  name  Ardabast,  was  deprived 
of  his  holding  at  a  later  date  on  the  ground  that  he  held  more 
land  than  could  be  safely  left  in  the  hands  of  a  Christian.  Every- 
where landowners  made  the  bargain,  and  the  monasteries  and 
the  cities  followed  their  example.  Nor  was  submission  and  pay- 
ment of  tribute  aU  that  they  were  prepared  to  give.  Many  pro- 
fessed themselves  converts  to  Mahonunedanism.  In  the  north 
one  great  Visigoth  family  not  only  accepted  Islam,  but  founded 
a  dynasty,  with  its  capital  at  Saragossa,  which  played  a  stirring 
part  in  the  8th  and  9th  centuries,  the  Beni-Casi,  or  Beni-Lope. 
To  the  mass  of  the  population  the  conquest  was,  for  the  present, 
a  pure  gain.  The  Jews,  escaped  from  brutal  persecution,  were 
the  eager  allies  of  the  Arabs.  As  the  ccmquerors  swept  away  the 
Roman  fiscal  system,  which  the  Visigoths  had  retained,  and  re- 
placed it  by  a  poll  tax  (which  was  not  levied  on  old  men,  women, 
children,  cripples  or  the  very  poor)  and  a  land  tax,  the  gain  to 
the  downtrodden  serfs  of  the  fisc  was  immense.  They  acquired 
personal  freedom.  Add  to  this  that  a  slave  who  professed  Islam 
could  secure  his  freedom,  at  least  from  slavery  to  a  Christian 
master,  that  Arianism  had  not  been  quite  rooted  out,  that  the 
country  districts  were  still  largely  pagan,  and  it  will  not  appear 
wonderful  that  within  a  generation  Mahommedan  Spain  was  full 
of  renegades  who  formal  in  all  probability  a  majority  of  its 
population  and  a  most  important  social  and  political  dement. 
The  Arabs  at  first  were  content  to  take  a  fifth  of  the  land  to 
constitute  the  public  domain,  or  khomSf  out  of  which  fiefs  held 
on  mOitary  tenure  were  provided!  for  the  chiefs  of  the  conquering 
army. 

I  If  this  moderate  policy  had  been  or  could  have  been  steadily 
pursued,  the  invaders  would  in  all  probability  have  founded  a 
lasting  state.  But  it  could  not  be  pursued,  since  it  required  for 
its  application  a  consistency,  and  a  power  to  act  on  a  definite 
politiod  principle,  of  which  the  Mahommedan  conquorors  were 
absolutely  destitute.  Nor  had  Spain  been  conquered  by  a  single 
race.  The  invaders  were  a  coalition  of  Arabs,  Syrians  and 
Berbers.  The  Arab  wias  incurably  anarchical,  and  was  a  noble  who 
had  no  political  idea  except  the  tribal  one.  That  their  personal 
dignity  must  be  asserted  and  recognized  was  the  first  article 
in  the  creed  of  these  descendants  of  the  heroes  of  the  desert. 
They  looked  down  on  the  Ssrrian,  they  thought  the  Berber  a  lout 
and  a  plebeian,  they  scorned  the  renegade,  and  called  him  a  slave 
and  son  of  a  dave.  They  fought  out  the  old  tribal  rivalries  of 
Arabia  on  the  banks  of  the  Guadalquivir  and  on  the  Vega  of 
Granada.  They  planted  the  Berber  down  on  the  bleak,  iU- 
watered,  and  wind-swept  central  plateau.  He  revolted,  and  they 
strove  to  subdue  him  by  the  sword.  He  deserted  his  poor  share 
of  the  conquered  land,  and  in  many  cases  returned  to  Africa. 
The  conflict  for  the  caliphate  (^.v.)  between  Omayyad  and 
Abbasid  removed  all  shadow  of  control  by  the. head  of  the 
Mahommedan  worid,  and  Spain  was>  given  up  to  mere  anarchy. 
The  treaties  made  with  the  Christians  were  soon  violated,  and  it 
seemed  as  if  Islam  would  destroy  itself.  From  that  fate  it  was 
preserved  by  the  arrival  in  Spain  of  Abdurrahman  (Abdarrah- 
man  b.  Moawiya)  the  Omayyad  (758),  one  of  the  few  princes  of 
bis  house  who  escaped  massacre  at  the  hands  of  the  Abbasides. 
With  the  help  of  his  dansmen  among  the  Arabs,  and  to  a  large 
extent  of  the  renegades  who  counted  as  his  clients,  by  craft,  by 
the  sword,  by  keeping  down  the  fanatical  Berber  element,  and 
by  forming  a  mercenary  army  of  African  negroes,  and  after  thirty 
years  of  blood  and  batde,  Abdurrahman  founded  the  independent 
amirate,  which. in. the. xoth.coituzy^bcGame. the  caliphate  of 


Cordova.  It  was  an  Oriental  monarchy  like  another,  strong  when 
the  amir  was  a  strong  man,  weak  when  he  was  not,  but  excepti6i>* 
ally  rich  m  able  men.  Its  rulers  had  to  fight  the  Arab  nobles  as 
much  as  the  Christians,  and  the  real  basis  of  their  power  was  their- 
slave  army  of  negroes,  or  of  Christian  slaves,  largely  Skvonians 
sold  by  their  German  captors  to  the  Jew  slave  traders  of  Verdun, 
and  by  them  brought  to  Spain.  These  janissaries  at  first 
gave  them  victory,  and  then  destroyed  them. 

Such  a  kingdom  as  this  needed  only  attack  from  a  more 
solidly  organised  power  to  be  shattered.  Tlie  Christian  enemies 
of  the  Mahommedans  were  for  long  weak  and  no  leas  auhtlam 
anarchical  than  themselves,  but  they  were  never  StMtnof 
altogether  wanting,  and  they  had,  what  the  Arab  '••^'w**- 
and  Berber  had  not,  a  tradition  of  law  and  a  capacity  for  form- 
ing an  organised  polity  and  a  state.  They  are  to  be  sought  for 
ak>ng  the  line  of  the  mountains  of  the  north.  In  the  centre  were 
the  Basques,  dwelling  on  both  sides  of  the  Pyrenees,  who  kept 
against  the  Mahommedan  the  independence  they  had  vindicated 
against  the  Visigoth.  On  the  east  of  the  Basques,  along  the  line 
of  the  Pyrenees,  were  others  of  kindred  bk)od,  who  also  kept  a 
rude  freedom  on  the  slopes  and  in  the  valleys  of  the  mountains. 
The  Arab  passed  through  them,  going  and  returning  to  and  from 
Gaul,  but  he  never  fully  conquered  them.  The  names  of  their 
leaders  Gard  Jeminez  and  Ifiigo  Arista  are  altogether  legendary. 
But  here  were  the  roots  of  the  kingdom  of  Navarre,  of  Sobrarbe 
and  Aragon.  In  the  earUest  times  thdr  most  pressing  foe  was 
not  the  Arab  or  Berber  so  much  as  the  Carolingian.  It  was  at 
their  hands  that  Charlemagne  (g.v),  while  returning  from  his 
expedition  to  Saragossa,  suffered  that  disaster  to  his  rearguard 
at  Roncesvalles  which  is  more  famous  in  poetry  than  important 
in  history.  With  the  aid  of  the  Spanish  Moslem  Beni-Casi  the 
Basques  drove  off  the  counts  and  wardens  of  the  marches  of 
the  Carolingians.  On  the  eastern  extremity  of  the  Pyrenees 
the  Franks  found  no  native  free  population.  Here,  mainly 
under  the  leadership  of  Louis  the  Pious,  they  formed  the 
Marca  Hispanica,  where  Prankish  counts  and  wardens  of  the 
marches  gradually  gained  ground.  By  the  reign  of  Charles 
the  Fat' a  prindpality  had  been  founded.  Wilfred  the  Hairy--i 
the  Comes  Vdlosur,  so  called  because  his  countship  was  poor 
and  covered  with  scrub  wood,  and  not  because  the  palms  of 
his  hands  were  covered  with  hair  as  the  legend  has  it — ^became 
the  founder  of  the  counts  of  Barcelona. 

The  greatest  destiny  was  preserved  for  the  Christian  remnant 
which  stood  out  to  the  west  of  the  Basques,  in  the  mountains  of 
Asturias.  Pelayo,  whom  they  chose  for  king,  and  his  victory  of 
Covadonga,  are  well  nigh  as  legendary,  and  arc  quite  as  obscure 
as  Gard  Jimenes  and  Ifiigo  Arista.  Yet  it  is  certain  that  in  this 
region  were  planted  the  seeds  of  the  kingdom  of  Castile  and  Lcoo, 
the  dominant  power  of  the  Spain  of  the  future.  The  total  silence 
of  the  contemporary  chronide,  called  by  the  name  of  Isidore  of* 
Beja,  shows  that  in  the  south  of  Spain,  where  the  writer  lived, 
nothing  was  known  of  the  resistance  made  in  the  north.  The 
next  Christian  authorities  bek>ng  to  the  latter  part  of  the  9th 
century.  It  is  therefore  with  the  warning  that  the  dates  can' 
only  be  given  as  probably  correct  that  the  three  first  Christian 
kings  can  be  said  to  have  reigned  from  718  to  757.  Pelayo  (718- 
737),  his  brother  Favila  (737-739)— of  whom  we  only  know  that 
he  is  said  to  have  been  killed  by  a  bear  while  hunting— and 
Alphonso  I.,  the  Catholic  (739-757),  stand  as  little  more  than 
names.  While  the  invasion  of  Gaul  was  still  pung  on  Manuza, 
the  diief  of  the  Berbers  settled  in  north-western  Spain,  had 
revolted  agamst  the  caliph's  lieutenants.  In  740  came  the  great 
general jrevolt  of  the  Berbers.  In  750  league,  following  on  drought 
and  famine,  swept  away  thousands  of  conquered  and  conquerors 
alike.  Amid  the  general  desolation  Alphonso  I.  duke  of  Canta- 
bria  and  son-in-law  of  Pelayo,  constituted  the  king- 
dom which  the  Arabs  called  (Pallida.  It  answered! 
dosely  to  the  old  RoOian  province  of  the  same  name- 
extending  from  the  Bay  of  Bikcay  to  the  line  of  the  Duero,  from 
the  ocean  to  the  foot  of  the  mountains  of  Navarre.  Intem^y  it 
was  divided  into  two  belts.  -Along  the  shores  of  the.bay ,  and  in  the 
vMleys  of  the  mountains  to  the  north  aad.west  it  wasinhabitedi 
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but  a  great  belt  of  desolation  separated  it  ftoib  the  regions  in 
which  the  Moslem  were  fighting  out  their  own  quarreb.  Alphonso 
swept  all  through  that  region,  already  more  than  half  depopu- 
lated, slaying  the  lingering  remnants  of  the  Berbers,  and  carrying 
back  the  surviving  Christians  to  the  north.  Bdiind  that  shield 
of  waste  the  Christian  kingdom  developed;  from  the  death  of 
Alphonso  L  to  the  reign  of  Ramiro  II.  (qsx-^So)  it  was  subject  to 
no  serious  attack,  though  raids  on  the  frontier  never  ceased. 
Norse  pirates  appeared  on  the  coast  in  the  9th  century,  but  made 
no  permanent  settlements'.  As  the  population  grew,  it  pushed 
down  to  the  plain  of  Leon  and  Castile.  The  advance  is  marked 
by  the  removals  of  the  capital  forward  from  Cangas  de  Of^  to 
dviedo,  from  Oviedo  to  Leon,  and  by  the  settlement  of  adven- 
turous frontier  men  in  the  andent  Bardulia,  which  from  their 
"  peels,"  and  towers  of  strength,  gained  the  name  of  CastiUa — 
the  castles.  Burgos  became  its  centre.  Hie  Montafia  (hill 
country)  of  Burgos,  and  in  particular  the  district  called  the  Alfoz 
of  Lara,  was  the  cradle  of  the  heroes  of  the  Castilian  share  in  the 
reconquest — ^the  count  Porcellos,  and  the  judge  of  the  people. 
Lain  Calvo,  the  mfantes  of  Lara,  the  bastard  Mudarra,  and 
Ruy  Diaz  of  Bivar,  in  whose  lives  legend  and  history  are  mingled 
beyond  disentanglement,  and  of  whom  some  are  pure  figures  of 
romance.  By  a  process  which  was  going  on  elsewhere  in  Europe 
the  frontier  settled  into  a  new  political  organism.  As  the  Marca 
Hispanica  on  the  east  became  the  county  of  Barcelona,  so  the 
chiefs  of  Bardulia  became  the  counts  of  Castile,  then  the  count 
of  Castile,  the  rival  of  the  king  at  Leon,  and  in  time  the  king  of 
Castile,  and  head  of  Christian  Spsin. 

There  is  much  in  the  internal  history  of  that  kingdom  which 
stands  apart  from  the  general  development  of  western  Europe, 
from  which  it  was  shut  out.  In  all  the  long  period  from  Pelayo  to 
Ramiro  II.  only  one  event  occurred  which  had  much  tendency 
to  .bring  the  Christians  of  the  north-west  into  dose  relations 
with  thdr  neighbours  of  the  same  faith  north  of  the  Pyrenees. 
This  was  the  discovery,  or,  in  strict  ecdesiastical  language,  the 
"  invention  "  of  the  body  of  St  James  the  Apostle  in  the  reign 
of  Alphonso  II.  the  Chaste  (789-842).  The  shrine  at  Santiago 
in  Gallida  was  accepted  in  an  age  when  evidence  and  criticism 
were  words  of  no  meaning,  and  it  attracted  pilgrims,  who  brought 
trade.  But,  apart  from  this  opening  for  foreign  influence,  the 
Christians  were  left  to  devdop  their  order  untouched  by  alien 
examples,  and  they  devdoped  from  the  Visigoth  monarchy. 
The  men  who  raised  Pelayo  on  the  shidd  believed  themsdves 
to  be  decting  a  successor  to  Roderic,  and  indeed  they  were. 
They  continued  for  a  time  to  call  themsdves  Goths,  and  to 
claim  Gothic  descent,  which  had  become  for  them  very  much 
what  descent  from  the  compamons  of  the  conqueror  was  to 
Englishmen  of  the  X4th  or  15th  centuries  and  later-^-another 
name  for  nobility  of  blood.  There  was  the  same  king  possessing 
theoretically  almost  absolute  power,  both  administrative  and 
legislative;  the  same  nobles  who  limited  his  effective  power  by 
rebellion,  their  constant  effort  to  keep  the  crown  elective,  and 
his  no  less  steady,  and  by  the  loth  century  victorious,  effort  to 
make  it  hereditary;  the  same  distinction  between  the  few  free, 
who  are  also  the  rich  owners  of  land,  and  the  many  serfs,  who  are 
partial  bondsmen,  or  the  slaves  pure  and  simple.  But  the  fact 
that  every  arm  was  needed  for  the  raids  on  the  frontier,  and  to 
provide  settlers  who  should  also  be  garrison  for  the  regained 
lands,  worked  for  freedom.  The  serf,  who  was  also  a  soldier, 
revolted  against  bondage.  The  chief  who  had  to  '*  people  "  a  new 
and  exposed  township  had  to  tempt  men  by  freedom  and  secure 
rights  to  follow  his  banner.  The  influences  which  by  the  xath 
century  had  abolished  serfdom  in  western  Spain  were  all  at 
work  before  the  reign  of  Ramiro  n.  In  spite  of  revolts  and 
of  fratricidal  struggles  a  state  was  formed.  To  the  east  of  it, 
the  Kavarrese,  having  rid  themsdves  of  the  Carolingian  counts 
and  marchers,  had  made  a  kingdom  in  their  mountains,  and 
beyond  them  the  little  free  territories  of  the  central  Pyrenees 
were  advancing,  in  subordination  to  the  Navarrese  king  Jit 
Pamplona.  The  Arab  called  them  the  Christians  of  Al  Frank, 
and  distinguished  them  from  the  Gallidans. 

The  zoth  century  and  the  first  y^rs  otthe  zxth  saw  a  great 


set-back  of  the  Christian  revfvaj.  Dissensions  among  them- 
sdves coindded  with  an  energetic  rally  of  the  Moslem  power. 
From  the  foundation  of  the  amirate  by  Abdur- 
rahman I.  (758-790)  to  the  beginning  of  the  reign  of 
Abdurrahman  III.  (9x2-961)  Mahommedan  Spain  had 
shared  the  usual  fortunes  of  an  Oriental  monarchy. 
A  strong  amir,  such  as  Abdurrahman  I.  or  his 
grandson  Hakam  I.  (796-822),  could  enforce  obedience  by  arms, 
or  by  murder,  but  it  was  the  rule  of  the  most  pugnadous  and  the 
hardest  hitter.  Even  with  him  it  was  often  only  apparent. 
On  the  upper  frontier,  which  is  now  Aragon,  the  *'  Visigoth  '* 
Beni-Casi  ruled,  doing  homage  and  paying  tribute  intermittently, 
supported  by  a  loyal  population  of  native  Mahommedans,  whose 
Christian  or  nominally  Christian  fathers  had  been  their  fol- 
lowers before  the  conquest.  The  "  Moors,"  so  called,  who 
afterwards  filled  the  kingdom  of  Arigon  were  of  native  blood. 
Toledo,  relying  on  the  immense  military  strength  of  its  position, 
was  more  often  in  rebeUion  than  in  subordination.  The  mas- 
sacre which  Hakam  I.  effected  by  a  lavish  use  of  fraud  cowed 
it  only  for  a  time.  Abdurrahman  III.  found  it  independent 
again  when  he  came  to  the  throne,  and  had  to  besiege  it  for 
two  years  before  it  yielded.  The  renegades  grew  in  numbers, 
and  in  faith.  Under  the  influence  of  orthodox  Berber  teachers 
their  fanaticism  was  turned  against  the  amir  himself.  Hakam, 
a  winebibber  much  suspected  of  heterodo:!^,  had  to  ezpd 
thousands  from  his  capitkl.  Part  went  to  people  the  town  of 
Fez,  newly  founded  in  the  Morocco,  by  the  Idrisites.  Part 
wandered  eastward  to  found  a  Mahommedan  state  in  Crete. 
Under  the  stimulus  of  Berber  fanaticism  the  toleration  first 
shown  to  the  Christians  was  turned  to  persecution.  A  counter 
fanaticism  was  aroused  in  them,  and  for  years  the  "  Martyrs  of 
Cordoba  "  continued  to  force  the  often  reluctant  cadis  to  behead 
them,  by  blaspheming  the  Prophet.  The  relations  of  the  amir 
to  the  Christiar  bishops  were  very  much  those  of  the  Ottoman 
sultan  to  the  C/eek  patriarch.  There  were  Spaniards  who, 
like  the  Greeks  of  the  Phanar,  were  the  servile  instruments  of 
their  Moslem  master.  Under  Abdurrahman  II.  (822--S52),  who 
spent  his  life  listening  to  a  favourite  and  highly  accomplished 
Persian  tenor  and  in  the  company  of  dancing  girls,  and  under 
Mahommed  I.  (852-886),  the  niggudly  Mondhir  (886-888); 
whose  time  was  short,  and  Abdalla  (888-9x2),  who  was  feeble, 
the  amirate  was  torn  to  fragments. 

From  this  state  of  anarchy  the  amirate  was  saved  by  Abdur- 
rahman III.  (912-961),  the  Akbar  (rf  his  net.  He  came  to  t|ie 
throne  when  half  a  century  of  war  and  murder  had  jg^,!^^ 
produced  exhaustion.  The  country  was  swarming  mmdtrAk' 
with  brigands,  and  the  communications  were  so  *■'»■•■■■■ 
dangerous  that  seven  years  had  been  known  to  pass 
during  which  no  caravan  travelled  from  Cordova  to  Saragoasa.^ 
There  was  a  disposition  on  all  hands,  save  among  the  irrecon- 
cilable Christians  of  the  Sierra  de  Ronda,  to  accept  peace  under  a 
capable  master.  The  Arabs  were  beaten  down,  and  the  renegades 
ha!d  gained  most  of  what  they  fought  for  when  the  aristocracy 
was  cowed.  Abdurrahman  III.,  an  Oriental  ruler  of  the  great 
stamp,  industrious,  resolute,  capable  of  justice,  magnificent, 
and  free  handed  without  profusion,  was  eminently  qualified  to 
give  all  that  his  people  want^i.  The  splendour  of  his  reign  is  a 
commonplace.  He  restored  order  even  in  the  Ronda,  and  then 
he  took  the  fidd  against  the  Christians.  He  obeyed  the  rale 
which  has  called  upon  all  the  intelligent  governors  oi  Spain  to 
make  sure  of  the  African  coast  by  occupying  it.  He  saw  the 
Christian  princes  of  the  north  become  his  vassals  and  sobmit 
to  his  judgment  in  their  quarrels.  But  within  a  period  not  so 
long  as  his  own  life  his  dynasty  was  extinct  and  his  kingdom 
in  fragments. 

Hakam  H.  (961-976),  Abdurrahman's  son,  ascended  the 
throne  in  mature  years,  and  continued  his  father's  policy.  A 
lover  of  books,  he  gave  protection  to  writers  and  thhikeis  who 
were  ix>t  strictly  orthodox.  From  his  Christian  neigfabouis  he 
had  nothing  to  fear.  The  anarchy  which  broke  out  in  the  north- 
west, the  kingdom  now  called  Leon,  on  the  death  of  Ramiro  TL 
—whose   sons  '  fought   among   themsdves— and   the 
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conflicts  between  LeoQ  and  Castfle,  rendered  the  only  formidable 
Christian  kingdom  powerless.  Even  on  Hakam*s  death  the 
power  of  the  caliphate  was  exerdsed  for  some  thirty  years  with 
great  vigour.  In  his  old  agej  one  of  bis  wives  Sobh  (the  Day- 
break), a  Basque,  bore  him  the  first  son  bom  in  his  harem.  To 
this  son  Hish2m  II.  (976-  ?)  he  left  the  crown.  The  rule 
went  to  the  sultana,  and  her  trusted  agent  Ibn  Abl  'Amir 
Mahommed  ben  Abdallah — ^an  Arab  of  noble  descent,  who  in 
his  early  life  was  a  scribe,  and  who  rose  by  making  himself  useful 
first  to  the  ministers  and  to  the  favourite  wife.  By  them  he  was 
promoted,  and  in  time  he  brought  their  ruin.  By  her  he  was 
made  hajib — lord  chamberlain,  prime  minister,  great  domestic, 
alier  ego,  in  shorty  of  the  puppet  caliph — for  Hish&m  II.  in 
Admia^  all  his  long  life  was  nothing  else — ^and  in  due  time 
trmoomoi  he  reduced  the  sultana  to  insignificance.  The 
:"*"*  administration  of  Mahommed  ben  Abdallah,  who 
took  the  royal  name  al-Mansur  Billah  ("  the  victorious 
through  God  ")  and  is  generally  known  as  Mansur  {q.v.),  is 
also  counted  among  the  Tories  of  the  caliphate  of  Cordova. 
It  was  the  rule  of  a  strong  man  who  made,  and  kept  under 
his  own  control,  a  janissary  army  of  slaves  from  all  nations. 
Christian  mercenaries  from  the  north,  Berbers  and  negroes 
from  Africa.  With  that  host  he  made  fifty  invasions  into  the 
Christian  territory.  A  more  statesmanlike  conqtieror  leading 
a  people  capable  of  real  dvilixatlon  would  have  made  five, 
and  his  work  would  have  lasted.  Mansur  made  raids,  and  left 
his.  enemies  in  a  position  to  regain  all  they  had  lost.  It  -mattered 
little  that  he  d»olated  the  shrine  of  St  James  at  Compostella, 
the  monastery  of  Cardefla  in  Castile,  took  Leon,  Pamplona  and 
Barcelona,  if  at  the  end  he  left  the  roots  of  the'  Christian  states 
firm  in  the  soil,  and  to  his  son  and  successor  as  kajib  only  a 
mercenaiy  army  without  patriotism  or  loyalty.  In  later  times 
Christian  ecclesiastical  writers,  finding  it  difficult  to  justify 
the  unbroken  prosperity  of  the  wicked  to  an  age  which  believed 
in  the  judgment  of  God  and  trial  by  combat,  invented  a  final 
defeat  for  Mansur  at  CalataAaxor.  He  died  in  xooa  undefeated, 
but  racked  by  anxiety  Tor  the  permanence  of  the  prosperity  of 
his  house.  His  son  Mozafiar,  kept  the  authority  as  kajibf  always 
in  the  name  of  Hish&m  II.,  who  was  hidden  away  in  a  second 
palace  suburb  of  Cordova,  2^ahira.  But  Mozaffar  lasted  for  a 
short  time,  and  then  died,  poisoned,  as  it  was  said,  by  his  brother 
Abd\inahman,  called  Sanchol,  the  son  of  Mansur  by  one  of 
the  Christian  huiies  whom  he  extorted  for  his  harem  from  the 
fears  of  the  Christian  princes.  Abdurrahman  Sanchol  was  vain 
and  feather-headed.  He  extorted  from  the  feeble  caliph  the 
title  .of  successor,  thereby  deefrfy  offending  the 
princes  of  the  Omayyad  house  and  the  pc^ulace 
of  Cordova.  He  lost  his  hold  on  his  slaves  and  mer- 
cenaries, whose  chiefo  had  begun  to  think  it  would 
Empkm^  be  more  to  their  interest  to  divide  the  country  among 
themselves.  A  palace  revolution,  headed  by  Mahom- 
med, of  the  Omayyad  family,  who  called  himself 
Al  Mahdi  Billah  (guided  by '  (jod),  and  a  street  riot,  upset 
the  power  of  the  kajib  at  Cordova  while  he  was  absent  on  a 
raid  against  Castile.  His  soldiers  deserted  him,  and  he  was 
speedily  slaughtered.  Then  in  the  twinkling  of  an  eye  the  whole 
edifice  went  into  ruin.  The  end  of  Hlshim  II.  is  unknown, 
and  the  other  princes  perished  in  a  frantic  scramble  for  the 
throne  in  which  they  were  the  puppets  of  military  adventurers. 
A  score  of  shifting  principalities,  each  ready  to  help  the 
Christians  to  destroy  the  others,  took  the  place  of  the  caliphate. 
The  fundamental  difference  between  the  Moslem,  who  know 
only  the  despot  and  the  Koran,  and  a  Christian  people  who  have 
Dtreiopmemt^^  Church,  a  body  of  law  and  a  Latin  speech,  was 
cttbm  well  seen  in  the  contrast  between  the  end  of  the 

greatness  of  Mansur,  and  the  end  of  the  weakness 
of  his  Christian  contemporaries.  The  first  left  no 
trace.  The  second  attained,  after  much  fratricidal  strife,  to 
the  foundation  of  a  kingdom  and  of  institutions.  The  interval 
between  the  death  of  Ramiro  II.  in  950  and  the  establishment 
of  the  kingdom  of  Castile  by  Fernando  I.  in  1037  is  on  the  sur- 
face as  anarchical  as  the  Mahommedan  confusion  of  any  time. 
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The  personages  "arfc"  not  "'ansrwise"  heroic,"  even   when  like 
Alphonso  V.  (999-1027)  they  were  loyal  to  their  duty.    Sancho 
the  Fat,  and  Bermudo  II.  the  Gouty,  with  their  shameless  feuds 
in  the  presence  of  the  common  enemy,  and  their  appeals  to  the 
caliph,  were  nmerable  enough.    But  the  emancipation  of  the 
serfs  made  progress.    Charters  began  to  be  given  to  the  towns, 
and  a  class  of  burghers,  endowed  with  rights  and  armed  to 
defend  them,  was  formed;  while  the  council  of  the  magnates 
was  beginning  to  develop  into  a  Cortes.    The  council  over 
which  Alphonso  V.  of  Leon  and  his  wife  Geloria  (i.e.  Elvira) 
presided  in  xoao,  conferred  the  great  model  charter  of  Leon, 
and  passed  laws  for  the  whole  kingdom.   The  monarchy  became 
thoroughly  hereditary,  and  one  main  source  of  anarchy  was 
closed.    By  the  beginning  of  the  xtth  century  the  leading  place 
among   the    Christian   kings   had   been    taken  by  ssao^w 
Sancho  £1  Mayor  (the  Great)  of  Navarre.    He  was  Onfi 
married  to  a  sister  of  Garcia,  the  hst  count  of  '^^"'^ 
Castile.  ,  Garda  was  murdered  by  the  sons  of  Count  Vela  of 
Alava  whom  he  had  despoiled,  and  Sancho  took  possession  of 
Castile,  giving  the  government  of  it  to  his  son  Fernando, 
(Ferdinand  I.)-,  with  the  title  of  king,  and  taking  the  name 
of  "king  of  the  Spains"  for  himself.    It  was  the  beginning 
of  attempts,  which  continued  to  be  made  till  far  r^f^^^gt 
into  the  lath  century,  to  obtain  the  unity  of  the  oiCmMOh, 
Christians  by  setting  up  an  emperor,  or  king  of  "Empwot 
kings,  to  whom  the  lesser  crowns  should  be  subjeitt.  ^*** 
Fernando  was  married  to  a  daughter  of  Alphonso  V. 
of  Leon.    Her  brother  Bermudo,  the  last  of  his  line,  could 
not  live  in  peace  with  the- new  king,  and  lost  his  life  in  the 
battle  of  Tamaron,  in  a  war  which  he  had  himself  provoked. 
Fernando  now  united  all  the  north-west  of  Spain  into  the 
kingdom  of  Castile  and  Leon  with  Gallida.    Navarre  was  left  by 
Sancho  to  another  son,  Garcia,  while  the  small  Christian  states 
of  the  central  Pyrenees,  Aragon  and  Sobrarbe  with  the  Ribagorza 
went    to    his    other    sons,    Ramiro    Sanchez    and    Gonzalo. 
Fernando,  as  the  elder,  called  himself  emperor,  and  asserted  a 
general  superiority  over  his- brothers.    That  he  took  his  position 
of  king  of  kings  serioudy  would  seem  to  be  proved  by  the  fact 
that  when  his  brother  Garcia  attacked  him  in  1054,  and  was 
defeated  and  slain  at  Atapuerca,  he  did  not  annex  Navarre,  but 
left  his  nephew,  Garda's  son,  on  the  throne  as  vassal.  The  Council 
of  Coyanza,  now  Valencia  de  Don  Juan  (1050),  at    comaeHoi 
which  he  confirmed  the  charters  of  Alphonso  V.,    c^ymaam, 
is  a  leading  date  in  the  constitutional  history  of    ''^ 
Spain.      When   he  had  united  his  kingdom,   he  took   the 
field  against  the  Mahommedans;  and  the  period  of  the  great 
reconquest  began.    So  far  the  Christians  had  not  gone  much 
beyond  the  limits  of  the  territory  left  to  them  at  the  end  of  the 
8th  century.   They  had  only  developed  and  organized  Bastoote 
within    it.      Under    Fernando,    they  advanced  to  •/<** 
the  banks  of  theTagus  in  the  south,  and  into  Valencia  ^ri^oam 
on    the   south-east.    They   began   to  dose  round  '••"■♦■•■^ 
Toledo,  the  shield  of  Andalusia.    The  feeble  Andaluuan  princes 
were  terrified  into  paying  tribute,  and  Fernando  advanced 
to  the  very  gates  of  Seville  without  finding  an  enemy  to  meet 
him  in  the  field.    His  death  in  1065  brought  about  a  pause  for 
a  time.    He  left  his  three  kingdoms  to  his  three  sons  Sancho, 
Alphonso  and  Garcia.    Alphonso,  to  whom  Leon  had  fallen  as 
his  share,  remained  master  after  the  murder  of  Sancho  at  Zamora, 
which  he  was  endeavouring  to  take  from  his  sister,  and  the 
imprisonment  of  Garcia  of  Gallicia.   The  reign  of  Alphonso  VI., 
which  lasted  till  1x09,  is  one  of  the  fullest  in  the  A^baaao 
annals  of  Spain.     He  took  up   the  work  of  his    vf-» 
father,  with  less  of  the  crusading  spirit  than  was  in   **•*-"•*• 
Fernando,  but  with  conspicuous  ability.     His  marriage  with 
Constance,  daughter  of  Robert,  duke  of  Burgundy,  brought 
a  powerful  foreign  influence  into  play  in  Castile.    Constance 
favoured  the  mo^s  of  Quny,  and  obtained  her  husband's  favour 
for  them.   Under  their  leadeiship  measures  were  taken 
to  reform  the  Church,  from  which  hitherto  little    jSl^atm. 
had  been  expected  save  that  it  should  be  zealous  and 
martiaL^The  adoption  of  the  Roman  instead  of  the  (Sothic 
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xitu^  of  Saint  Isidore  has  been  lamented,  but  it  marked  the 
assumption  by  Castile  of  a  place  in  the  community  of  the 
western  European  kingdoms.  The  Frenchmen,  both  monks 
^nd  knights,  who  accompanied  Constance  brought  to  bear 
on  Spain  the  ecclesiastical,  architectural,  literary  and  military 
influence  of  France,  then  the  intellectual  centre  of  Europe,  as 
fully  as  it  ever  was  exercised  in  later  times.  Castile  ceased  to 
be  an  isolated  kingdom,  and  became  an  advance  guard  of 
Europe  in  not  the  least  vital  part  of  the  crusades.  Alphonso, 
who  during  his  exile  owed  some  good  setvices  to  the  Mahom- 
medan  king  .of  Toledo,  spared  that  city  while  his  friend  lived. 
i»tniin  ^"^  ^  carried  the  war  forward  elsewhere.  He 
ovwTWM  extorted  tribute,  and  double  and  treble  tribute 
Mmk^mmt'irojxi  the  princes  of  Andalusia.  In  xoSa  he  swept 
'"■^'^  all.  throu^  the  valley  of  the  Guadalquivir  to 
Tarifa,  where  he  rode  Jiis  horse  into  the  sea  and  claimed 
possession  of  the  "last  land  in  Spain."  In  Z084,  his  friend 
being  dead,  he  made  himself  master  of  Toledo.  The  fall  of  the 
dty  resounded  throughout  Islam,  and  shocked  the  Mahonmiedan 
princes  of  Andalusia  into  gravity  and  a  sense  of  their  position. 
Thdr  peoples  began  to  look  to  Africa,  where  Yusuf  ben  Techufin 
was  ruling  the  newly  founded  empire  of  the  Almor&vides.  The 
princes  had*  cause  to  dread  him;  for  Yusuf,  the  leader  of  a 
religious  movement  still  in  its  first  zeal,  was  known  to  have  no 
friendly  feeling  for  their  religious  indifference  and  elegant, 
dlssipsled  habits.  It  was  likely  that,  if  he  came  as  ally,  he 
imwmainm  •#  would  remain  as  master.  But  the  case  was  ex- 
cellently  put   by   al-Motamid„  amir  of  Seville,  a 

brilliant  cavalier,  an  accompliidied  Arab  poet,  and 
one  of  the  most  amiably  spendthrift  of  princes.  When  the 
peril  of  appealing  to  Yusuf  was  put  before  him  at  durbar 
by  his  son,  he  acknowledged  the  danger,  but  added  that  he 
did  not  wish  to  be  cursed  throughout  Islam  as  the  cause  of  the 
loss  of  Spain  and  that,  if  choose  he  must,  he  thou^t  it  better 
to  lead  camels  in  Africa  than  to  tend  pigs  in  Castile.  Yusuf 
came,  and  in  xo86  inflicted  a  terrible  defeat  on  Alphonso  VI. 
at  2^ca  near  Badajox.  The  immediate  results  of  the  stricken 
field  were,  however,  but  small.  Yusuf  was  called  back  to 
Africa,  and  in  his  absence  Uie  Christians  resumed  the  advance. 
When  he  returned  he  was  chiefly  empk)yed  in  suppressing  the 
Mahommedan  princes.  Alphonso  was  compelled  to  withdraw  a 
garrison  he  had  placed  in  Murda,  and  Valencia  was,  by  his 
decision,  given  up  by  the  widow  of  the  Cid  (9.V.).  But  he  kept 
his  hold  on  Toledo,  and  though  his  last  days  were  darkened  by  the 
death  of  his  only  son  in  the  lost  battle  of  Udes  (xxoS),  he  died 
in  XZ09  with  the  security  that  his  work  would  last. 

The  Almo'r6vides  went  round  the  fatal  circle  of  Asiatic  and 
African  monarchy  with  exceptional  rapidity.  One  generation 
n^j^  -  of  military  effidency  and  of  comparative  honesty 
^S^MmHom*  ^  administration  was  foUowed  by  sloth  and  cor- 
m*4mm  ruption  as  bad  as  that  of  the  Arabs.  To  this  the 
^^^^Tfff^'Almorivides,  who  were  Berbeis  and  were  largely 
*  mingled  witb  pure  negroes,  added  a  dull  bigotry 
and  a  hatred  of  thought  and  knowledge  from 
which  the  Arab,  anarchical  and  politically  incapable  as  he 
was,  was  free.  In  Aragon  the  successors  of  Ramiro  Sanchex 
had  begun  to  press  dose  on  Saragossa  when  the  Almor&vide 
invasion  took  place.  The  battle  of  Zalaca  gave  pause  to  the 
Aragonese,  as  it  did  for  a  short  space  to  the  Castilians.  The 
Interval  of  advance  in  the  reconquest  would  have  been  shorter 
than  it  was  but  for  the  results  of  a  most  unfortunate  attempt 
on  the  part  of  Alphonso  VI.  to  unite  the  crowns  of  Aragon  and 
Castile  by  the  marriage  of  Alphonso  I.  (i  X04-X  X34)  of  Aragon  with 
his  daufl^ter  Urraca.    Urraca  (the  name  is  a  form  of  Maria) 

was  dissolute  and  Alphonso  was  arbitrary.  There 
^JJjJJJ^was  nothing  In  the  manners  of  the  xath  century 
U94-4I34,  to  make  a  husband  hesitate  to  beat  his  wife,  and 

Urraca  was  beaten,  and  in  the  presence  of  witnesses. 
The  marriage,  too,  was  declared  null  by  the  pope,  as  the 
parties  were  within  the  prohibited  degrees..  Alphonso  and 
Urraca  came  to  open  war,  in  which  he  claimed  to  be  king  of 
Castile  by  right  of  his  marriage  and  his  election  by  the  nobles. 
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The  confusion  was  increased  by  the  fact  that  Alphonso,  Urraca's 
son  by  her  first  marriage  with  Raymond  of  Burgundy,  was 
recogniied  as  king  in  Gallida,  was  bred  up  there  by  the  able 
bishop  Diego  Gelmires,  and  took  an  active  part  in  the  feuds 
of  his  mother  and  step-father.  The  death  of  Urraca  in  xxs6 
allowed  her  son  to  reunite  the  dominions  of  his  grandfather. 
In  the  meantime  his  quarrds  with  Urraca  had  not  deterred 
Alphonso,  who  Is  sumamed  the  Battler  In  Aragonese  histoiy, 
from  taking  Saragossa  in  xzz8,  and  from  defeating  the  AlmoiA- 
vides  at  the  decisive  battle  of  Cutanda  in  xxio.  In  1x25  be 
carried  out  a  great  raid  throu^  Mahommedan  Spain,  ramping 
in  its  midst  for  months,  and  returning  with  many  thousands 
of  the  Christian  rayaks,  who,  under  the  liame  of  Mozirabes,  had 
hitherto  continued  to  live  under  Moslem  rule.  They  now  fled 
from  the  bigotry  and  negro  brutality  of  the  Almorivides.  The 
failure  of  Alphonso's  attempt  to  take  Braga  in  xx^  was  speedily 
followed  by  his  death.  He  left  his  kingdcmi  by  will  to  the 
Knights  of  the  Temple  and  the  Hospital,  but  the  batons  of 
Aragon  paid  no  attention  to  his  wish,  and  drew  his  brother 
Ramiro,  a  monk,  from  his  cell  to .  continue  the  xoyal  Itne. 
Ramiro,  having  been  first  ex-daustrated  by  the  pope,  married 
Agnes  of  Aquitaine,  and  on  the  birth  of  his  daughter  PetrraiDa 
affianced  her  to  Ranion  Berenguer  (Raymond  Berexikger),  count  of 
Barcdona,  and  then  retired  to  his  cdl  at  Naxbonne.' 
This  marriage  united  Aragon  and  Catalonia  for  ever,' 
and  marks  a  great  step  forward  in  the  constitution' 
of  a  national  unity  In  Spain.  Navarre,  indeed,  which  had  been 
united  with  Aragon  sbce  the  fratriddal  murder  of  its  king 
Sancho  in  X076,  preferred  to  remain  independent 
under  a  new  ruler  of  its  choice.  It  was  henceforth  | 
a  small  state  lying  across  the  Pyrenees,  dependent 
on  France,  and  doomed  inevitably  to  be  partitioned  between 
Its  great  neighbours  to  north  and  south. 

Alphonso  VII.,  the  son  of  Urraca,  was,  during  the  twenty 
years  between  his  mother's  death  and  his  own  in  1x57,  the 
dominating  sovereign  of  Spain.  In  1x3  s  he  m 
crowned  at  Leon,  In  the  presence  of  the  new  king  va^ 
of  Navarre,  of  the  counts  oi  Barcelona  and  Toulouse,  "' 
and  of  other  princes.  Christian  and  Mahommedan,  **' 
"  Emperor  in  Spain,  and  king  of  the  men  of  the  two  refigioos.* 
In  his  character  of  emperor  and  king  of  the  men  of  the  two 
religions  Alphonso  VII.  seems  to  have  aimed  not  at  expelling, 
but  at  reducing  the  Moors  to  subjection  as  vassal  communities. 
He  took  Cordova  and  conquered  as  far  as  Almcria, 
but  Idt  vassal  Moslem  princes  in  possession.  His^ 
death  was  followed  by  another  and,  happQy,  a  last 
division  of  Castile  and  Leon.  Sancho,  his  ddest  son,  took  thefitst 
and  Fernando  the  second.  The  dream  of  the  empire  was  ifxedily 
dissipatedby  the  death  of  Sancho  of  Castile  a  year  after  his  father. 
Portugal  had  already  become  a  semi-independent  state. 

The  complicated  story  of  the  Christian  kingdoms  of  Spain 
during  the  next  two  generations  can  be  best  made  intdligtbk 
by  taking  the  king  of  Castile  as  the  centre  of  the  iijMMvVH 
turmoil.  His  boyhood  was  filled  by  all  the  miseries  fCmdb^ 
which  rardy  failed  to  descend  in  the  middle  ages""""'^ 
on  the  people  whose  king  was  a  child.  Alphonso  Vin.  manied 
Leonora,  daughter  of  Henry  II.  of  En^nd,  who,  as  duke  of 
Aquitaine,  by  xight  of  his  marriage  with  the  duchess  Eleanor,  had 
a  strong  direct  interest  in  Spanish  politics.  Castile,  by  its  geo- 
graphical position  as  the  centre  of  Spain  from  Cantabiia  to  the 
Sierra  Morena,  was  the  forefront  of  the  strug^  with  the  Moors. 
In  Andalusia  the  downfall  of  the  Almor&vides  had 
opened  the  way  to  the  Almohides,  or  followers  of  tt«i 
the  Mahdi,  an  even  man  bigoted  religious  sect  than 
the  other.  Alphonso  had  conquered  Cuenca,  in  the  hUl  oountxy 
between  Castile  and  Valencia,  in  1x77,  with  the  hdpof  the  king 
of  Aragon,  also  an  Alphonso,  the  son  <^  PetroniDa  and  of  Ramon 
Berenguer  of  Barcdona.  With  eminent  good  sense  he  rewaided 
his  ally  by  resigning  all  claim  to  feudal  superiority  over  Arsgon. 

*  Raymond  du  Puy,  grand  master  of  the  HoafMtallen.  came  to 
terms  with  Count  Raymond  in  the  matter  of  the  beqi  " 
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At  a  later  period  the  two  kingdoms  defined  thdr  xea|>ective 
spheres  of  influence  by  a  treaty.  Aragon  was  left  free  to 
ifgeoggitha  coDQUcr  the  Bslearic  Islands  and  Valencia,  while 
oftttiad^'  Murcia  and  Ardalusia  were  to  fall  to  Castile.  The 
^•^  Almoh&des  took  the  field  against  Alphonso  in  force, 
and  as  his  fellow  Christian  sovereigns  failed  him  in 
the  hour  of  need,  he  was  defeated  at  Alarcos.  But  this  wave  of 
the  ebbing  Moslem  tide  had  less  force  than  the  Almor&vide,  and 
fell  back  both  sooner  and  farther  than  its  predecessor.  Alphonso 
0tggglg^  had  leisure  to  punish  his  brother  kings  for  deserting 
tioamitf  him,  and  to  look  to  the  organization  of  his  kingdom. 
Kiagdoau  It  was  a  great  epoch  of  the  granting  of  charters, 
S^GMtoa.  *"*^  ^^  ^^®  advance  of  the  towns.  To  this  age  also 
^"^  belongs  the  formation  of  the  great  monastic  military 

orden  of  Calatrava,  Santiago  and  Alc&ntara.  They  supplied 
the  Crown  with  a  strong  force  of  well-disciplined  and  well- 
appointed  cavalry.  To  tighten  the  bond  with  Leon,  Alphonso 
of  Castile  married  his  daughter  Berengaria  to  its  king  Alphonso 
(zx8d-x23o),  the  son  of  his  uncle  Fernando.  The  marriage  was 
dissolved  by  the  pope  as  being  within  the  prohibited  degrees, 
but  the  son  bom  of  it  was  recognized  as  legitimate.  Berengaria, 
a  ¥roman  of  very  noble  character  and  eminent  ability,  deserved 
a  better  husband  than  her  cousin  of  Leon,  who  was  nicknamed 
£1  Baboso — the  Slobberer— and  who  appears  to  have  been 
epfleptic.  In  X  ax  a  the  king  of  Castile  reaped  the  reward  of  long 
years  of  patience.  The  Almoh&des  threatened  an  invasion  in  force, 
and  he  oxganized  a  crusade  against  them.  Aragon  was  repre- 
sented by  its  king  Peter  IL,  Navarre  by  its  king  Sancho,  and 
P<Hrtugal  by  a  strong  contingent  of  Templars  and  other  knights. 
Owfttfvir  At  the  Navas  de  Tolosa,  just  south  of  the  Sierra 
•f**^^  Morena,  the  Almoh&des  received  the  final  overthrow 
^*"**"***  which  laid  Mahommedan  Spain  at  the  feet  of  the 
Christians.  Alphonso  died  in  12x4.  His  son  Enrique  (Henry) 
was  killed  by  the  fall  of  a  tOe  three  years  later;  and  Beren- 
garia, to  whom  the  crown  came,  sent  to  Leon  for  her  son 
Ferxiando,  and  abdicated  in  his  favour. 

Fernando  (Ferdinand  HI.)  who  was  m  all  ways  wcMthy  of  his 
mother,  took  up  the  crusadmg  duty  of  a  king  of  Castile,  and 
rujuflhwrtf  continued  the  advance  into  Andalusia.  The  Almo- 
in.. Oif^  hides  were  in  swifter  decline  than  the  Almorivides. 
"'^  One   of  them,  al-Mamim,  even  sought  Femando's 

help  to  r^iain  his  throne  in  Morocco,  and  ceded  a  suburb  of  the 
city  to  his  Chrbtian  allies.  In  X230  the  death  of  Alphonso 
of  Leon  opened  the  way  to  a  final  union  of  the  crowns. 
The  "Baboso"  had,  indeed,  left  his  kingdom  by  will  to 
his  daufl^ters  by  Teresa  of  Portugal,  but  Fernando  was  saved 
from  the  necessity  of  enfordng  his  rights  by  his  mother.  She 
persuaded  Teresa  and  the  infantas  to  resign  their  claims  in 
PkutVaioa  return  for  pensions  and  lordships.  Castile  and 
•tCmMOh  i^eon  were  united,  never  to  be  divided  again.  The 
mo4Lmom,  ^qx)l  of  the  reconquest  was  now  completed  with 
swift  steps.  In  X236  Cordova  was  conquered,  and  Seville 
fell  in  X248  with  the  help  of  a  fleet  from  the  Basque  coast  and 
of  the  Moorish  lung  of  Granada,  who  was  Femando's  vassal, 
paying  tribute  and  attending  Cortes  when  summoned.  Fernando 
died  in  May  1252.  It  will  avoid  repetition  to  note  here  that 
the  Axagonese  share  of  the  reconquest  was  completed  by  James 
the  Conqueror  (12x3-1276),  the  son  of  that  king  Peter  who  fought 
in  the  Navas  de  Tolosa.  He  conquered  the  Balearic  Islands  in 
1339  and  Valencia  in  X238.  In  1265  he  entered  Murcia,  which, 
however,  he  agreed  to  occupy  in  the  name  of  Castfle. 
Mahommedan  Spain  was  reduced  to  Granada  and 
a  line  of  ports  round  to  Cadiz.  The  Christian 
population  had  disappeared  in  Granada  and  Moslem 
refugees  had  peopled  it  closely.  Its  king  was  a  vassal,  and 
of  itself  it  was  no  longer  a  danger. 

The  dose  of  the  period  of  the  great  reconquest,  five  centuries 
of  struggle,  left  Spain  divided  between  two  states  of  different 
sp^mame  character.  On  the  west  of  the  Iberian  range  and 
Me^eean-  south  of  the  Guadarrama  was  the  kingdom  called, 
for  short,  Castile  and  Leon.  In  fact  its  sovereign 
also  king  of  GaUida,  Asturias,  Estremadura,  Jaen,  Cordova 


and  SeviDe.  This  multiplicity  of  titles  was  more  than  a  mere 
formula  of  the  royal  chancery.  It  was  the  ofl&dal  recogni- 
tion of  a  substantial  political  foct — namely,  that 
the  kingdom  of  Castile  and  Leon  had  been  made  up 
by  the  agglutination  of  separate  political  entities, 
llie  real  bond  between  them  lay  in  the  common  crown,  the 
common  creed.  They  were  one  only  as  subjects  of  the  same 
lords  and  members  of  the  same  Church.  But  their  territorial 
patriotism  was  local.  The  peoples  were  not  Spaniards,  save  as  a 
general  term,  but  Gallicians,  Asturians,  Castilians,  Anidalusians. 
The  great  foreign  question  for  them  was  the  possibility,  and 
from  time  to  time  the  imminence,  of  renewed  invasion  from 
Africa.  That  peril  did  ix>t  cease  till  the  defeat  of  the  last  for- 
midable African  invader  at  the  battle  of  the  Rio  Salado  in 
X340.  It  is  characteristic  of  the  loose  construaion  of  the 
kingdom  that  the  Cortes  of  Leon  and  of  Castile  continued,  after 
the  final  union,  to  meet  apart  on  some  occasions  until 
X301. 

On  the  eastern  slope  of  the  Iberian  hills  and  the  great  central 
table-hmd  was  the  kingdom  called,  again  for  diort,  Aragon. 
Its  king  was  also  a  rukr  of  numy  titles — king  in  Afmom, 
Aragon,  in  Valencia,  and  the  Balearic  Isles  (with  one  '^ 

interval  of  separation),  count  of  Barcelona,  and  in  Provence. 
Marriage  and  inheritance  had  given  him  territorial  rights  in  the 
south-east  of  France.  Thus  he  came  in  contact  with  the 
crusaders  of  Simon  de  Montfort  and  the  expansion  of  the  French 
monarchy.  Another  marriage,  that  of  Peter,  the  son  and  suc- 
cessor of  James  the  Conqueror,  with  Costanza,  the  daughter 
of  Manfred  kA  Beneventum,  gave  him  claims  on  the  Neapolitan 
and  Sicilian  inheritance  of  the  Hohenstaufen.  From  the  date 
of  the  Sicilian  Vespers  (1283)  Aiagon  b  found  mixed  In  the 
politics  of  Italy.  The  commensal  activity  of  Barcelona  brought 
it  into  collision  with  Genoa  and  alliance  with  Venice.  The 
curious  double  position  of  the  king  of  Aragon  is  fully  illustrated 
by  the  career  of  that  king  Peter  who  was  the  father  of  James  the 
Conqueror.  He  fought  as  a  crusader  at  the  Navas  de  Tolosa, 
he  went  to  Rome  to  be  crowned,  and  did  voluntary  homage  to 
the  pope.  Yet  his  interests  as  a  prince  of  southern  France 
compelled  him  to  draw  the  sword  in  defence  of  the  Albigenscs, 
and,  orthodox  as  he  was  in  creed,  he  fell  fighting  for  them  at 
Muret  in  12x3.  If  the  fortunes  of  Aragon  were  to  be  followed 
in  an  outline  of  Spanish  history,  it  would  be  necessaiy  to  wander 
as  far  as  Athens  and  Constantinople. 

The  difference  of  the  relations  of  these  two  states  towards  the 
comity  of  nations  had  corresponding  internal  distinctions.  It 
has  been  already  noted  that  eastern  Spain  was  feudal.  Therefore 
the  distinction  of  classes  was  far  sharper  in  Aragon  than  In  non- 
feudal  Castile  and  Leon.  Predial  slavery,  which  had  disappeared 
in  Castile  and  Leon  in  the  X3th  century,  existed  unmodified  in 
Aragon,  and  in  its  worst  form,  down  to  the  Bourbon  dyxiasty. 
When  we  are  told  of  the  freedom  of  Aragon,  it  is  well  to  remember 
that  it  was  enjoyed  only  6y  the  small  minority  who  were  per- 
sonally free  and  also  privileged:  by  the  citizens  of  the  towns 
which  had  charteis— called  in  Aragon  the  Universidadcs— the 
nobles,  the  gentry  and  the  Chuxou  The  Catalans  attained 
emancipation  from  feudal  subjection  by  a  succession  of  savaga 
peasant  revolts  in  the  X5th  and  x6th  centuries.  In  Valencia 
emancipation  was  finally  brou^t  by  a  measure  which  in  itself 
was  cruel — ^the  expulsion  of  the  Moriscoes  in  the  xyth  century. 
The  landlords  were  compelled  to  replace  them  by  free  tenants. 
The  prevalence  of  predial  slavery  in  Aragon  and  Valmcia 
can  be  largely  explained  by  the  numbw  of  Mud^jares,  that  is 
Mahonmiedans  living  under  Christian  rule,  and  of  Moriscoes — 
converted  Mohammedans. 

If  now  we  look  at  the  internal  lustory  of  Spain  from  the  concluaon 
of  the  period  of  the  reconquest,  which  may  be  put  in  the  middle 
of  the  13th  century,  down  to  the  union  of  the  crowns  of 
Castile  and  of  Aragon  by  the  marriage  of  Fcfxlinand 
and  Isabel  in  1469,  it  tnll  be  found  to  be  occupied 
with  two  great  processes.  These  two  pi  oc  esses  are 
firstly,  the  christianization  of  Spain,  a  very  different  thing  from  its 
reconquest  from  Moslem  masters — and,  secondly,  not  its  unifica- 
tion, for  that  is  hardly  attained  eyen  now,  but  its  piogieis  towards 
unification. 
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had  not  been  eilbet  tncapablc  or  iborl-lived,  and  it 
there  had  not  been  an  eilnordinary  lucccsion  of  long 
Dtinoriliea;  while  the  kJn^  of  Angon  were  templed  to  neglect 
Iheir  Spaniih  posuuioiu  becauie  Ihey  were  In  putiuit  of 
theil  claim*  and  ambitiona  In  Italy.     Aiphonio  X.  of  Cuiile 
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vuaal^bot'gRatlandDwiiera' claiming  and  nertuing  tigbti  n 
Juiiidictian  on  their  cstato.  Their  name  of  ricci  kemirai 
which  tint  appears  in  vritten  documenu  of  the  13II1  T>eAta^^ 
century,  hu  been  credited  with  a  Teutonic  origin,  ^ttosm 
but  it  wu  In  all  prDbabillty  nothing  but  a  "  romapce  "  '^'■*'""" 
or  Caatillan  tranalatlon  of  the  ttniara  and  arnotcra,  poUiUiorti 
and  poaasara  of  the  Virigoth  councDa  and  code.  They  repre- 
•enied  a  nobility  of  wtalth  and  not  of  blood.  In  the  earlier 
tine)  their  posaeulons  were  divided  among  thdr  aoni.  It  wai 
only  at  the  end  of  the  13th  century  and  later  that  thry  began  10 
form  mayvraxiox  or  entailB,  to  preserve  their  name  and  family. 
It  wu  then  that  wpmdpna,  or  younger  aotu,  began  to  be  known 
in  the  social  life  of  Spain.  But  whatever  their  poaltinn  may 
have  been  legally,  they  vcic  u  grasping  u  any  feudal  nobility 
In  Eun^,  and  they  were  singularly  destitute  of  any  capacity 
for  combined  political  action.  In  Aragon,  indeed,  the  nobles 
did  citort  a  promise  from  the  king  (hat  they  should  not  be  put 
to  death  or  deprived  of  their  estates  by  his  mere  decision.  Id 
Cas(ile  they  never  went  beyond  begging  m  (it<BrlIng  gtaotl  d 
Ihe  crown  lands,  or  pensions  charged  on  the  royal  revenue. 
Alpbonso  X.  ended  his  life  In  a  civil  war  with  bis  son  Ssncbo, 
who  claimed  the  succession  in  preference  to  the  children  of  his 
(idee  biother,  Fernando  de  la  Cerda.  and  in  virtue  ol  a  doctrine 
of  which  much  was  besnl  in  the  middle  ages  elsewhere  than  In 
Spain.  He  miintaiaed  that  the  younger  son,  being  nearer  to 
the  father  than  the  grandson,  had  a  right  to  succeed  in  pre- 
ference to  the  children  of  an  elder  brother  who  had  died  before 
the  succes^on  waa  tfpen.  Aiphonso,  after  first  accepting 
Sancho's  claim,  repudiated  it.  and  made  a  will  by  which  lie 
not  only  left  the  crown  of  Cutile  to  the  eldest  son  of  Fernando 
de  la  Cerda,  but  cut  vassal  kingdoms  out  of  the  southern  parts 
ol  Spain  for  Sancho^s  younger  brothcn.  The  reign  of  -  ,^-. 
SancholV.,suinBmedElBravo,or  the  Fierce  (i:B4- cS^fm." 


.96),   V 
nobles  who  had  helped  him  again 
brothers,  and  with  the  sonsnlFei 
Murder  and   massacre 


iruggle 


Hew 


ith  the  -v 
ler,  with  hi 
:  la  Cerda. 
'  methods. 

lo(Fer- 


fhose  long  minority  was  ao  anarchy,  tempered 
by  the  courage  and  the  tact  of  hit  mother,  Maria  de  Uolina. 
Fernando,  ungrateful  to  his  mother  and  incapable  as  a  king, 
died  in  ijil,  leaving  a  son  of  less  than  a  year  old,  Alpbonso  XI. 
(iJiJ-USo)'  After  another  mlnorily  of  confusion,  Aiphonso, 
sumsmcd  "ot  the  Rio  Salado,"  from  the  great  AJfbmmm 
victory  he  von  over  an  Invading  host  from  Africa,  XL,  Ua- 
ruled  vilh  energy' and  real  political  capacity.  He  ^"^ 
vu  indeed  ferocious,  but  such  acdons  u  the  murderof  bis  great- 
uncle,  Don  Juan  El  Tuerto — the  distorted  in  body  and  mind- 
did  not  seem  to  his  subjects  more  than  the  eicrcise  by  "  the 
prince  "  of  that  right  to  act  foi  the  good  of  the  state  lipbui 
lelntut  which  is  inherent  in  sovereignly.  But  Alpbonso 
did  not  use  his  freedom  to  act  lefihts  itliilui  »cept  agsiosi  such 
faoaiy  and  incotrigible  intriguers  u  Don  Juan  el  Tuerto  ot  the 
Caballero  Diigo  Gil,  whom  he  beheaded  with  seventeen  of  his 
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to  him,  and  his  final  defeat  and  murder  at  Montlel,  an  famous 
episodes.  Henry  of  Trsstamara,  the  beginner  of  the  "new 
kings"  (X368-X379),  reigned  by  election.  The 
nobles  and  the  dties  to  whom  he  owed  his  crown 
had  proportionate  power.  In  his  reign  and  those  of 
his  immediate  successors  the  Cortes  flourished,  although  it 
failed,  to  establish  checks  on  the  absolute  power  of  the  king. 
Henry  was  on  the  whole  a  successful  ruler.  He  forced  his 
neighlMuis  (A  Portugal  to  make  peace,  his  fleet  defeated  an 
English  squadron  off  Rochelle,  and  he  restored  internal  order. 
The  civic  kermandadeSf  or  biotherhoods,  enforced  respect  from 
. .  -  the  nobles.  John  I.  (x379-'X39o),  Henry's  son  and 
tgfijfO^  successor,  had  to  contend  with  John  of  Gaunt,  son 

of  Edward  III.  of  England,  who  bad  married  the 
eldest  daughter  of  Peter  the  Cruel,  and  claimed  the  crown  of 
Castile  in  her  name.  John  averted  the  danger  by  arranging  a 
marriage  between  his  son  Henry  and  Constance,  the  eldest 
dau^ter  of  John  of  Gaunt,  an  alliance  which  united  the  two 
equally  illegitimate  lines  representing  Alphonso  XI.,  and  so 
dosed  the  <^spttte  as  to  the  succession.  He  was  less  fortunate 
in  his  efforts  to  vindicate  the  rights  of  his  wife  Beatrix  to  the 
throne  of  Portugal  The  defeat  of  the  Castilians  at  tlie  battle 
of  Aljttbarrota  (1385)  compelled  the  king  to  renotmce  his  pre- 
tensions.   The  minority  of  his  son,  Henry  III.  (1390-1406)  was 

long,  and  his  effective  reign  short,  but  in  the  brief 
iSSi4oii  spsice  allowed  him  the  king,  a  weakly  man  surnamed 

£1  Doliente  (the  sufferer)  did  something  to  estab- 
lish order.  He  recovered  all  the  immense  grants  of  crown 
lands  and  rents,  impounded  by  the  nobles  during  his  minority. 
The  first  years  of  the  minority  of  his  infant  son,  John  II.  (1406- 
jnhmiL  X 454),  wete  by  a  rare  exception  peaceful  The  young 
MWii4M.  ^u^>   ^u^cle    Ferdinand    (called    "of   Antequera" 

because  he  was  besieging  that  town,  which  he  took 
from  the  Moors,  when  he  heard  in  X4x  2  that  he  had  been  declared 
heir  to  the  crown  of  Aragon  by  the  Cortes  of  Caspe)  acted  as 
regent.  Ferdinand  was  able  and  honest.  His  succession  to 
the  throne  of  Aragon  is  an  event  of  capital  importance  in  the 
history  of  the  Peninsula. 

The  kings  of  Aragon  from  the  death  of  James  the  Conqueror 
in  1276  to  the  death  of  Martin  I.  in  14x0  were  so  largely  con- 
cerned in  the  struggle  with  the  Angevin  party  in 
Naples  and  Sicily,  that  their  history  belongs  rather 
to  Italy  than  to  their  Peninsular  Ungdom.  They 
were  six  in  number;  Peter  III.  (1276-X385),  Alphonso  III. 
(x38s-x29x),  James  IL  (X291-1327),  Alphonso  IV,  (X327- 
1336),  Peter  IV.  (i33^>387),  John  L  (1387-X39S).  "d 
Martin  I.  (1395-14x0).  In  so  far  as  thdr  influence  was  felt 
in  the  internal  affairs  of  their  Spanish  kingdoms,  they  had  a 
double  task  to  perform.  The  first  was  to  reunite  the  Balearic 
Islands  and  RoussiUon,  which  James  the  Conqueror  had  left  by 
will  to  a  younger  son,  to  the  crown  of  Aragon.  This  was  finally 
achieved,  after  a  hideous  story  of  fratricidal  hatred  and  murder 
by  poison,  by  Peter  IV.  Their  second  task  was  to  reduce  their 
turbulent  barons,  in  Aragon,  Catalonia  and  Valenda  alike,  to 
the  position  of  obedient  suhtects.  In  this  task  also  it  was 
Peter  IV.  who  achieved  success.  The  barons  of  Aragon  and 
Valencia  had  extorted  from  his  weak  father  the  charier  known 
PtttrtK  '^  ^^c  Union,  which  not  only  recognized  their  just 
ma^ttt  right  not  to  be  punished  in  life  or  property,  except 
•'Vmhrn,"  ]jy  process  ot  law,  but  explicitly  authorized  them 
to  elect  the  juslisa  or  the  chief  justice,  whose  decisions 
were  to  be  independent  of  royal  confirmation,  and  to  take  up 
arms  whenever  they  considered  themselves  aggrieved.  Such 
an  instrument  was  of  course  incompatible  with  the  monarchical 
or  any  other  form  of  government.  The  object  of  the  life  of 
Peter  IV.  was  to  force  the  barons  to  surrender  their  charter. 
After  years  of  struggle  and  preliirinary  failures,  Peter  IV. 
defeated  the  "  Union  "  utterly  at  the  decisive  battle  of  Epila 
(1348).  He  was  a  typical  king  of  the  1 5th  century,  immeasurably 
false,  and  unspeakably  ferocious,  but  he  was  not  a  mere  blood- 
thirsty sultan  like  his  enemy,  Peter  tb"  Cruel  of  Castile.  When 
he  won  he  took  indeed  a  brutal  vengeance  on  individuals,  and 


he  extorted  the  surrender  of  the  charter  and  destroyed  it  with 
his  dagger  in  the  presence  of  the  Cortes  at  Saragossa.  He  cut  his 
hand  in  his  eagerness,  and  declared  that  the  bkxxi  <A  a  king 
was  well  shed  in  securing  the  destruction  of  such  an  instrument 
— whence  his  popular  nickname  of  Peter  of  the  Dagger  (dd  Pune* 
jalet).  But  his  use  of  the  victory  was  statesmanlike.  He  fully 
confirmed  the  right  of  the  nobln  to  trial  by  law  and  security 
against  arbitrary  punishm«it;  he  left  the  franchises  of  the  dty 
untouched,  and  re4>ected  the  independence  <tf  the  jmstixa. 
The  result  of  his  viaory  was  to  give  Aragon  and  his  other 
dominions  a  measure  of  internal  peace  unknown  in  Castile.  The 
reigns  of  his  sons  and  successors,  John  and  Martin,  were  insignifi- 
cant and  tranquil  The  death  of  Martin  without  children  in 
X410  left  the  succession  open.  The  two  years  of  discussion  which 
followed  are  interesting  as  a  proof  that  Aragon  had 
reached  a  higher  political  level  than  Castile.  The 
Cortes  was  able  to  administer  in  peace,  and  the 
question  of  the  succession  was  debated  as  if  it  had  been 
in  a  suit  between  private  persons.  The  judges  finally  dedded  in 
favour  of  Ferdinand,  on  the  grotmd  that  his  mother,  Eleanor, 
was  the  daughter  of  Peter  IV.,  and  that  though  a  woman 
could  not  reign  as  a  "proprietary  queen"  in  Aragon,  she 
could  convey  the  rig^t  to  her  husband  or  transoat  it  to  her 
son.  On  their  own  prindples  they  ought  to  have  given  the 
crown  to  John  of  Castile  as  the  son  of  Ferdinand's  elder  brother. 
But  the  countries  were  not  ripe  for  union.  Neverthdess  the 
choice  of  Ferdinand  was  a  step  forward  towards  union. 

From  14x2  to  X479  the  separation  lasted  with  a  growing  ap- 
proximation of  the  two  states  wjiose  interests  touched  one  another 
so  dosely.  In  Castile  John  II.  (1406-1454),  a  man  ctetfhk 
of  amiable  but  indolent  character  and  of  literary  ^BtoO. 
tastes,  was  governed  by  his  favourite,  Alvaro  die  w**-**** 
Luna,  and  harassed  by  his  nobles.  His  reign  is  full  of 
contentions  which  were  not  wars  for  a  prindple,  but  were  scufiBes 
for  the  control  of  the  spigot  of  taxation.  At  the  end  of  his  life 
he  sacrificed  his  favourite  at  the  instigation  of  his  second  wife,  an 
act  which,  it  is  said,  justly  embittered  his  last  days.  Of  his  son, 
Henry  IV.  (1454-1474)  it  is  enough  to  say  that  he 
was  caUed  "  the  Impotent, "  and  that  there  is  every  iZhnrZ 
reason  to  believe  that  he  deserved  the  description  in 
all  the  senses  of  the  word.  His  reign  was  an  inferior  copy  of  his 
father's.  As  the  legitimacy  of  his  alleged  daughter  Juana  was 
disputed,  his  sister  Isabella  claimed  the  succession,  and  married 
her  cousin,  Ferdinand  of  Aragon,  son  of  John  I.,  in  1469  in 
defiance  of  her  brother.  In  Aragon ,  Ferdinand  I.  *'  of  Antcqucra  ** 
(x4i 2-14x6)  was  succeeded  by  Alphonso  V.  (14x6- 
X458)  the  Magnanimous,  whose  brilliant  life  beloitgs 
to  Italy.  In  Aragon  he  was  represented  by  his  brother  John, 
who  administered  as  lieutenant-general,  and  who  reigned  in  his 
own  right  (1458-1479)  when  Alphonso  V.  died  without  legitimate 
heirs,  leaving  Naples  by  wUl  to  a  bastard  son.  ^^_„ 
John  I.,  a  man  of  indomitable  energy  and  consider-  g4f$-§4n, 
able  capadty,  spent  most  of  his  life  in  endeavouring 
to  enforce  his  claims  to  the  kingdom  of  Navarre  as  the  husband 
and  hdr  of  its  queen  Blanche.  His  conflict  with  his  son  by  his 
first  marriage,  Charles,  prince  of  Viana,  was  settled  in  his  favour 
by  the  death  of  the  prince.  Then  he  had  to  contend  with  a 
national  revolt  in  Catalonia,  which  endeavoured  to  make  itself 
independent  under  three  successive  foreign  princes.  In  the  end 
the  pertinadty  of  John  triumphed.  At  the  age  of  over  eighty, 
blind  and  unconquerable,  he  transmitted  his  kingdom  to  Ferdi- 
nand, his  son  by  his  second  marriage,  with  Juana  Enriquex,  d 
the  family  of  the  hereditary  admirals  of  Castile.  Navarre  went 
to  a  daughter,  and  RoussiUon  was  somewhat  fraudulently  retained 
by  Louis  XI.  as  security  for  a  debt.  Ferdinand  conquered  the 
Spanish  half  of  Navarre  later,  and  recovered  RoussiUon  frooi 
CHarles  VIII.,  the  successor  of  Louis  XI. 

With  the  death  of  John  11.  of  Aragon  in  1479  the  history  d 
Spain  enters  on  an  entirely  new  period.  Hitherto  it  has  been 
the  story  of  a  national  development.  The  process  did  001 
cease,  but.  during  the  reign  of  Isabella  the  Catholic  (1474-1  $o<) 
until  the  death  of  her  husband  Ferdinand  in  1516,  was  earned. 
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not  to  compIctioD,  but  to  the  stopping  place  at  which  it. was 
destined  to  rest  for  two  centuries.  The  voyage  of  Columbua 
spaatth  in  X492,  and  the  intervention  of  Ferdinand  in  the 
i>i»tty  great  conflict  of  FrancCp  the  empire  and  the  papacy 
ai^ri4T9,  {^^  predominance  in  Italy,  had,  simultaneously,  the 
effect  of  q;>cning  to  her  the  world  of  conquest  and  adventure  in 
America,  and  of  committing  her  to  incessant  wars  in  the  Italian 
Peninsula.  The  death  of  John,  the  only  son  of  Ferdinand  and 
Isabella,  the  worst  misfortune  which  ever  happened  to  Spain, 
opened  the  succession  to.  all  the  crowns  and  coronets  worn  by 
the  Catholic  sovereigns  to  Charles  of  Habsburg — the  emperor 
Charles  V.  From  that  day  Spain  became  a  part — ^the  I^der, 
then  the  pa3rmaster,  then  the  dupe — of  the  international  mon- 
archical confederation  called  "  the  illustrious  House  of  Austria." 
The  Spaniard  became  the  swordsman  and  executioner  of  the 
cotmter-Reformation,  because  the  power  of  the  House  of  Austria 
depended  on  the  imposition  of  religious  unity  in  Europe.  The 
decision  of  Charles* V.,  king  of  Spain  and  emperor,  to  leave  the 
Netherlands  to  his  sen  Philip  II.,  committed  the  Spaniards  to 
conflict  on  the  sea  with  England,  and  to  the  insane  attempt  to 
secure  a  safe  road  for  their  armi^  across  Europe  from  the  shores 
of  the  Mediterranean  to  the  North  Sea.  Thereby  they  threat- 
ened the  very  national  existence  of  France.  The  anangement 
was  made  possible  only  by  the  hopeless  divisions  of  Germany, 
the  blind  pride  of  Spain,  and  the  utter  poHtical  incapacity  of 
both.  It  forced  every  patriotic  ruler  of  England  to  oppose  Spain 
on  the  sea,  and  every  statesmanlike  master  of  France  to  ruin 
her  power  on  the  land.  Meanwhile  the  Spaniards  were  endeav- 
ouring to  check  the  advance  of  the  Turks  in  the  Mediterranean, 
and  to  exclude  all  Europe  from  the  waters  of  the  New  World. 
In  the  intensity  of  their  struggle  with  the  Reformation  they 
subjected  education  to  a  censorship  which,  in  order  to  exclude 
all  risk  of  heresy,  stifled  thought  and  reduced  knowledge 
to  the  repetition  of  safe  formulas.  With  their  eyes  on  the  ends 
of  the  euth,  and  a  ring  of  enemies  from  Constantinople  to  the 
Antilles,  the  Spaniards  fous^t,  with  steadily  diminishing 
material  resources,  with  a  character  and  intellect  which  shrivelled 
by  swift  degrees.  When  nearly  bled  to  death  for  the  illustrious 
House  of  Austria,  they  were  transferred  to  the  House  of 
Bourbon,  whidi  in  its  turn  dragged  them  into  conflict  with 
Austria  in.  Italy  and  England  on' the  sea.  At  the  beginning 
of  the  xgth  century  they  had  fallen  into  such  a  state  of  .weak- 
ness that  Napoleon  could,  with  some  considerable  measure  of 
excuse,  look  upon  their  country  as  a  spedes  of  no-man's-land 
jnto  which  his  troops  had  only  to  march  on  police  duty  to 
secure  immediate  obedience.  The  history  of  the  xyth  century 
is  the  liquidation  of  an  enormous  bankruptcy,  and  the  com- 
pletion .of  the  circle  which  confines  the  Spaniard  once  more 
to  the  soil  of  the  Peninsula. 

Ferdinand  and  Isabella  were  proclaimed  king  and  queen  of 
Castile  together,  although  the  crown  was  hers  alone,  and  although 

she  never  consented  to  part  with  her  sovereign 
■BrffrrlTr  ^^^o"tv-    In  the  purely  internal  affairs  of  Castile 

it  was  always  she  who  decided  on  questions  of 
administration.  Some  opposition  was  offered  by  a  faction  of 
the  nobles  who  took  up  the  claims  of  Henry's  supposed  daughter, 
commonly  called  Juana  la  Beltraneja,  because  iier  father  was 
alleged  to  have  been  Don  Beltran  de  la  Cueva,  who,  however, 
fou^t  for  Isabella.  Juana's  party  had  the  support  of  the  king 
of  Portugal,  who  arranged  a  marriage  between  her  and  his 
son.  The  defeat  of  the  Portuguese  at  Toro  made  an  eaiiy  end 
of  the  war.  The  new  sovereigns  immediately  began  the  work 
of  establishing  order  and  obedience  in  their  dominions.  The 
line  of  policy  followed  by  the  Catholic  sovereigns^  was  to  keep 
the  old  forms,  but  draw  the  substance  of  pbwer  to  themselves. 
Thos,  for  instance,  they  organised  a  police  to  dear  the  country 
of  brigands,  and  attached  a  special  jurisdiction  to  it,  but  they 
gave  it  the  old  name  of  Hermandcd  and  the  very  superfid^ 
^>pearance  of  a  voluntary  association  of  the  dties  and  the  gentry. 
It  consisted  of  a  force  of  well-appointed  horsemen,  in  the  pro- 

*  The  name  was  not  formally  given  to  them  by  the  pope  till  later, 
bat  it  isconvenient  to  use  it  at  once. 


portion  of  onei  to  every  hundred  famnifs,  Its  merits  as  a  police 
have  perhaps  been  exaggerated,  and  in  the  war  with  Granada 
its  bands  were  employed  as  soldiers.  But  an  end  was  at  least 
put  to  the  existence  of  peHas  brawos  in  the  dominions  of  the 
crown  of  Castile.  And  this  was  the  uniform  model  of  their 
poliqr.  The  masterships  of  the  military  orders  of  Calatrava, 
St  lago  and  Alc&ntara  were  one  by  one  annexed  to  the  Crown. 
Their  commandaries  were  used  to  pay,  or  pen5ion,  the  servants 
of  the  sovereigns.  No  attack  was  made  on  the  charters  of  the 
towns,  but  in  Castile  and  Aragon  alike  royal  officers  were 
app<nnted  to  adjudicate  on  di^tes  within  the  corporations 
themsdves,  or  between  corporation  and  corporation.  By  them 
the  old  coundls  were  rapidly  reduced  to  a  state  of  atrophy. 
The  same  course  was  followed  with  the  Cortes.  It  continued  to. 
be  sununoned  by  the  CathoUc  sovereigns  and  thdr  successors 
of  the  Habsbuxg  line,  but  it  was  needed  only  to  grant  money. 
The  nobles  and  the  clergy,  who  as  exempt  from  taxation  had  no 
vote,  became  purdy  omamiental  parts  of  the  Cortes.  The 
representatives  of  the  third  estate  were  confined  by  the  indiffer- 
ence o£  the  Castilians  to  eighteen  towns,  whose  procurators 
were  named  by  the  councils  dtfaer  from  among  themsdves  in 
rotation,  or  from  particular  families.  Moreover,  they  received 
pay  from  the  Crown  while  the  Cortes  sat.  For  the  work  of  legis- 
lation the  Cortes  was  not  needed,  and  never  had  been.  It  was 
not  even  summoned  during  the  whok  of  the  war  with  Granada. 
The  Catholic  sovereigns  provided  themselves  with  a  revenue 
by  the  customary  wholesale  resumptions  of  ff^"**ctonfiMMf 
made  during  the  reigns  of  John  H;  and  Henry  IV.,  «f  <i* 
and  by  the  supprenion  or  reduction  of  the  pensions  ^< 
they  had  granted  with  profusioiL  The  nobles,' 
having  been  brought  to  obolience  by  a  frown,  were^ 
left  in  possession  of  thdr  estates,  their  social  rank  and  the  obli- 
gation to  render  military  service.  They  were  summoned  to  the 
royal  council,  but  only  as  ornamental  members,  the  real  authority 
and  the  exdusive  right  to  vote  being  confined  to  thtUtrados, 
or  lawyers,  chosen  by  the  Crown  from  the  class  of  the  burghers. 
Encouragement  of  industry  was  not  wanting;  the  state  under- 
took to  devdop  the  herds  of  merino  sheep,  by  issuing  pro- 
hibitions against  indosures,  which  proved  the  ruin  of  agriculture, 
and  gave  premiums  for  large  merchant  ships,  which  ruined  the 
owners  of  small  vessels  and  reduced  the  merchant  navy  of 
Spain  to  a  handful  of  galleons.  Tasas,  fixed  prices,  were  placed 
on  everything.  The  weaver,  the  fuUer,  the  armourer,  the 
potter,  the  shoemaker  were  told  exactly  how  to  do  their  own 
work.  All  this  did  not  bear  its  full  fruit  during  the  reign 
of  the  Catholic  sovereigns,  but  by  the  end  of  the  z6th  century 
it  had  reduced  Spain  to  a  state  of  Byzantine  reguktion  in  whi(^ 
every  kind  of  work  had  to  be  done  under  the  eye  and  subject 
to  the  interference  of  a  vast  swarm  of  government  officials,  all 
ill  paid,  and  often  not  paid,  all  therdore  necessitous  and  corrupt. 
When  the  New  World  was  opened,  conrnwrce  with  it  was  limited 
to  Seville  in  order  that  the  ^pervision  of  the  state  might  be 
more  easily  exercised.  The  great  resource  of  the  treasury  was 
the  akabcitu  or  excises — taxes  (farmed  by  contractors)  of  $  or 
10%  on  an  artide  every  time  it  was  sold — on  the  ox  when 
sold  to  the  butcher,  on  the  hide  when  sold  to  the  tanner,  on  the 
dressed  hide  sold  to  the  shoemaker  and  on  his  shoes.  All  this 
also  did  not  bear  its  full  fruit  till  later  times,  but  by  the  17th 
century  it  had  made  Spain  one  of  the  two  "most  beggarly 
nations  in  Europe  " — the  other  bdng  Portugsl. 

The  policy  of  the  Catholic  sovereigns  towards  the  Church 
was  of  essentially  the  same  character  as  thdr  treatment  of  the 
nobles  or  the  dties.  They  aimed  at  using  it  as  an  instrument 
of  government.  One  of  the  first  measures  adopted  by  them 
in  Castile,  bdore  the  union  with  Aragon,  was  to  stop  the  nomina- 
tion of  foreigners  to  Spanish  benefices  by  the  pope.  But  the 
most  characteristic  part  of  their  ecclesiastical  policy  was  the 
establishment  of  the  Spanish  Inquisition  (g.v.).  yt^m^^t^ 
By  the  buU  of  Sixtus  IV.  of  1578  they  obtained  ^JpZctofc , 
authority  to  appoint  three  inquidtois,  whom  they 
were  empowered  to  remove  or  replace,  and  who  woe  indepen- 
I  dent  of,  and  superior  to,  the  inquisitorial  courts  of  the  bishops. 
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The  Spanish  InquiiitioQ  ma  a  department  of  the  royal  govern- 
ment, employed  to  enforce  lelinbuB  unity  and  obedience,  Eecauae 
thev  weie  held  to  be  tndiiywnaable  in  ocder  to  obtain  national  unity 
and  to  enforce  tlie  autlionty  of  the  Crown.  The  Inquiittion  was  at 
first  established  (in  1480)  m  tlie  doininiona  of  Castile  only,  but  it 
was  extended  in  X4B6  to  Catalonia  and  in  1487  to  Aragon,  in  spite 
of  strong  protests.  The  first  duties  of  the  Inquisitbn  were  to  deal 
with  the  converted  Jews  and  Mahommedans,  respectively  known  as 
Marranos  and  Monscoes,  and  with  those  who  still  professed  their 
religions.  The  latter  were  dealt  with  by  expulsion,  which  in  the 
case  of  the  Tews  was  enforced  in  1492,  and  in  the  case  of  the 
subject  Mahommedans  or  Mud6jarea  in  1503.  Both  were 
industrious  classes,  and  the  loss  of  their  services  waa  disaster 
to  Spain — the  first  of  a  long  series  of  similar  measures  which 
culminated  in  the  final  expulsion  of  the  Moriscoes  in  i6ia  The  con* 
verted  Jews  and  Mahommedans  presented  greater  difficulties  to  the 
Inquisition.  Many  of  the  higher  ecclesiastics  and  of  the  nobility 
were  of  Jewish,  or  partially  Jewish,  descent.  The  landlords  who  found 
the  Moriscoes  useful  tenants,  and  the  commercial  authorities  of 
towns  like  Barcelona,  who  knew  the  value  of  the  converted  Jews, 
endeavoured  to  moderate  the  zeal  of  the  inquisitors..  But  they  were 
supported  by  the  Crown,  and  there  can  be  no  questkm  that  the  Holy 
Office  was  popular  with  the  mass  of  the  nation.  It  produced  a 
wholesale  flight  of  the  converted  Jews  to  France. 

In  social  Ide  the  religious  zeal  favoured  by  the  Inquisition  ledto  such 
things  as  those  public  processions  of  flagellants  which  went  on  in 
Spam  till  the  end  of  the  i8th  century.  It  aimed  at  preserving 
orthodoxy  and  developing  sainthood  on  the  medieval  model.  Of 
ordinary  immorality  it  took  little  notice,  and  the  triumph  of  its 
cause  in  the  i6th  and  17th  centuries,  while  producing  such  types  of 
ecstatic  piety  as  St  Theresa  (q.v.)^  the  Sor  Mariade  Jesus  (Maria 
Agreda),  (q.v.)  and  the  Venerable  Virgin  Luisa  de  Carvajal  iq.v.). 
was  accompanied  by  an  extraordmary  development  of  moral 
laxity.  The  Holy  Office  showed  equal  xeal  in  extending  its  jurisdic- 
tion, and  by  the  end  of  the  17th  century  had  provoked  a  strong 
reaction.  The  most  honourable  passage  in  its  history  is  the  part 
it  took  in  forwarding  the  great,  though  temporary,  reform  of 
the  monastic  orders,  which  was  a  favourite  object  with  Queen  Isabdla. 

Between  14SX  and  1492  the  Catholic  aovereigns  completed 
the  work  of  the  reconquest  by  subjugating  the  one  surviving 
€tofws<o#Mahommedan  state  of  Granada.  Their  task  was 
anaada,  materially  facilitated  by  dissensions  among  the 
'^^'  Moors,  whose  princes  intrigued  against  one  another, 

and  were  to  the  last  ready  to  aid  the  Christians  in  the  hope  of 
obtaining  a  small  fragment  of  territory  for  themselves.  The 
surrender  of  Granada  on  the  and  of  January  1492  was  partly 
secured  by  promises  of  toleration,  which  were  soon  violated. 
A  revolt  had  to  be  suppressed  in  1501.  Having  secured  the 
unity  of  their  territory  in  the  Peninsula,  the  Catholic  sovereigns 
were  free  to  begin  the  work  of  expansion.  In  149a  Columbus 
AteflMw  af^^'"^  sailed  on  his  first  voyage  to  the  west.  In  X493 
ji^^^  Ferdinand  secured  the  restoration  of  RoussiDon  from 
Charles  VIII.  of  France  by  the  fallacious  treaty  in 
which  be  undertook  to  remain  neutral  dtiring  the  king's 
expedition  to  Italy.  The  voyage  of  Colimibus  had  unforeseen 
consequences  whidi  led  to  diplomatic  diflicultles  with  Portugal, 
and  the  treaty  of  Tordesillas  in  1494,  which  defined  the  re^>ec- 
tive  spheres  of  influence  of  the  two  powers  in  the  New  World 
and  in  Asia.  Ih  1497  Ferdinand,  with  the  support  of  his  wife, 
f^n^  entered  on  those  wars  of  Italy  in  which  the  Spanish 
Ptkyat  regular  soldiers  first  gained  their  reputation,  and 
^'^*"^fl-  which  made  Spain  for  a  time  the  dominant  power 
aadiaMUKa. '^  the  Italian  peninsula  (see  C6bi>oba,  Gonzalo 
F.  de).  They  endeavoured  to  strengthen  themselves  against 
France  by  marriages  with  the  royal  family  of  England 
(see  Cathekine  of  Axacon)  and  the  Habsburgs.  The 
marriage  of  Juana,  called  the  Mad,  with  Philip  of  Hab»- 
burg,  son  of  the  emperor  Maximilian  (q.v.)  brouj^t  a  new 
dynasty  to  Spain.  On  the  death  of  the  queen  in  1504 
her  son-in-law  claimed  the  regency,  and  #as  supported  by  the 
«-.-  ^._  _^Castilian  nobles.  His  death  in  1506  and  the  in- 
^£S  sanity  of  his  widow  left  the  Castilians  no  choice 
but  to  restore  Ferdinand  as  regent.  During  the 
next  ten  years  Ferdinand  governed  with  the  very  able  assistance 
of  the  archbishop  of  Toledo,  Jimencs  de  Cisnerot  (q.v.).  He 
annexed  the  southern  part  of  Navarre,  which  was  held  by  the 
representatives  of  his  half-sister.  The  archbishop  organized 
and  directed  the  expedition  which  conquered  Oran,  Tripoli  and 
other  points  on  the  African  coast.    Here  beyond  all  doubt  lay 


the  proper  fidd  for  the  expao^on  of  Spam."  She  ms  drawn 
from  it  on  the  death  of  Ferdinand  in  15x6.  He  waa  succeeded 
by  his  grandson  Charles  of  Habsbuig,  and  when  Charles,  wu 
elected  to  the  empire  in  15x9  Spain  was  jdnggwi  into  the  wais 
and  politics  of  central  Europe. 

Only  the  smaller  part  of  the  leign  of  Charles  was  sptnt  in 
Spain.  He  came  to  it  ^rom  Flanders,  where  he  had  received  his 
education,  unable  to  speak  the  language  and  sur-  risifcs  f  if 
rounded  by  Flemish  favourites.  To  him  and  them  j^>si«.  k.  « 
the  country  was  only  a  source  of  supply  from  which  ^v""., 
money  was  to  be  obtained  in  order  to  bribe  the  («erman  doctors. 
The  disregard  which  both  showed  for  the  interests  of  Sptin 
and  its  constitutional  rights  led  to  the  outbreak  of  the  revolt 
of  the  cities — the  Comunerot — which  plunged  Castile  into 
confusion  in  X519  and  1530  after  the  departure 
of  Charles  for  Flanders,  t.  Tbe  ij^ing  of  the  c»j 
Comuneros  has  '-  often  <«  been  spoken  of  as  a 
struggle  for  freedom...  But  it  has  a  very  dnbions  light 
to  the  name^  In  many  places  the  movement  ms  sin^dy 
an  excuse  for  a  revival  of  private  Wars  between  wealthy  nobis 
families.  In  others  it  was  a  struggle  to  enforce  the  daims  of 
particular  towns.  It  hardly  extended  as  a  political  movement 
beyond  the  two  Castiles.  If  its  leaders  bad  acted  together,  in 
combination  with  the  nobles,  the  Comuneros  could  have  iniposed 
their  own  terms,  for  there  was  no  royal  army  to  oppose  then. 
But  they  drifted  into  hostility  with  the  nobles,  and  were  defeated 
by  them  at  Viilalar.  The  movement  then  rapidly  collapsed. 
Charles  had  no  part  in  the  suppression  of  the  revolL  Throu^ 
out  his  reign  he  respected  the  claim  of  the  Cortes  that  no  new 
taxation  should  be  raised  without  its  consent,  but  as  he  had  to 
deal  only  with  the  representatives  of  eighteen  dties,  who  could 
generally  be  bribed,  he  rardy  failed  to  secure  what  he  demanded. 

The  outbreak  of  the  Comuneros  in  Castile  coindded  with 
the  social  and  agrarian  revolt  in  Valcnda  known  as  the 
Germania  or  brotherhood,  from  the  name  of  the  directing 
committee  appointed  by  the  insurgents.  It  was*  in  no  srase 
a  movement  for  political  rights,  but  an  attack  by 
the  sailors,  the  workmen  of  the  towns,  and  the 
Christian  peasants  on  the  landowners  and  thdr  ^* 
Mud^jar  and  Morisco  serfs.  It  was  accompanied  by  murder 
and  massacre  and  by  forced  conversions  of  the  Mud^jares. 
After  desolating  Valencia  for  some  three  years  it  was  put  down 
by  the  help  of  troops  from  Cast|)e.  The  conquest  of  Mexico 
by  Heman  Cortes  {q.v,)  and  of  Peru  by  Francisco 
Pizarro  {q.v.)  belong  to  this  reign,  but  were  imme-  ca* 
diatdy  due  to  the  adventurers  in  America.  These 
conquests  and  the  incessanl  wars  into  which  Spain  *'' 
was  drawn  by  the  Aragonese  claims  in  Italy,  and  its  mnnmon 
with  the  empire,  gave  to  the  nation  a  great  European  position 
and  to  the  Spam'sh  soldiers  of  the  time  many  opportunities 
to  win  renown.  The  capture  of  the  French  king  at  Pavia  and 
his  imprisonment  at  Madrid  gratified  the  pride  of  the  Spaniards, 
and  did  much  to  reconcile  them  to  the  sacrifices  which  the  policy 
of  the  emperor  imposed  on  them.  Except,  however,  in  the  case 
of  the  successful  attack  on  Tunis  in  1535,  and  the  attempt  to 
take  Algiers  in  X54X,  his  actions  were  not  inspired  by  any  regard 
for  the  interests  of  his  Spanish  kingdoms.  He  treated  them 
simply  as  instruments  to  promote  the  grandeur  of  his  house. 
His  indifference  to  thdr  good,  or  his  utter  inability  to  see  where 
it  lay,  was  conspicuously 4hown  when,  on  his  abdication  in  iss^t 
he  left  his  hereditary  Flemish  possessbns  to  his  son  Philip, 
and  not  to  his  brother  Ferdinand. 

The  reign  of  Philip  II.  (x  556-1598)  was  a  prolongation  of 
the  reign  of  his  father,  both  in  domestic  and  in  foreign  policy. 
In  it  the  vices  of  this  policy  were  displayed  to  the 
fullest  extent.  Philip's  marriage  with  Mary  Tudor 
{q.v.)  in  XS54  having  proved  barren,  and  her  death  in 
1558  having  placed  Elizabeth  on  the  throne  of  England,  he  was 
left  without  the  support  against  France  which  this  union  was 
meant  to  secure.  At  the  same  time  bis  inheritance  of  the 
Netherlands  brought  him  into  collision  with  their  inhabitants, 
who  feared  his  absolutist  tendencies,  and  with  the  Reformation. 
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T1i€  revolt  in  the  Low  Countries  was  inevitably' favoured  by 
both  France  and  En^and.  Philip  was  consequently  drawn 
^^  into  intervention  in  the  religious  wars  of  France 
(q,v.)  and  into  war  with  Sngland,  which  culminated 


in  the  great  Armada  (9.9.)  of  1588.    His  relations 
"'with  Engbuid  were  further  compliatted  by  the  exten- 


sion of  Eni^ish  maritime  enterprise  to  the  New  World 
(see  Hawkins  John;  and  Dsakb,  Fbanos).  In  the  Mediterranean 
he  was  equally  forced  by  his  position  to  take  a  part  in  resisting 
the  Turks  (see  Malta:  HiUary;  and  Lepanto,  Battle  of). 
But  the  key  to  his  whole  policy  must  be  sought  in  his  rektions 
to  his  Flemish  subjects.  With  his  absolutist  tendencies  he  was 
bound  to  wish  to  govern  them  as  he  did  Castile,  and  the  prin* 
dple  of  rdigious  toleration,  which  was  not  underMood  by  any 
prince  in  Europe  with  the  exception  .of  the  prince  of  Orange, 
William  the  Sflent  (q.v.),  was  peculiarly  impossible  for  him. 
His  reign  was  therefore  one  long  struggle  with  forces  which  he 
was  unable  to  master. 

The  burden  of  the  struggle  f eQ  with  crushing  effect  on  his 
Span^  dominions  and  peculiarly  on  Castile.  Aragon,  which 
was  poor  and  tenacious  of  its  rights,  would  give  little;  Catalonia 
and  Valencia  afforded  small  help.  The  Flemish  revenue  was 
destroyed  1:^  the  revolt.  The  Italian  sutes  barely  paid  their 
expenses.  Resources  for  the  incessant  wars  of  the  reign  had  been 
sought  in  the  taxation  of  Castile  and  the  revenue  from  the 
mines  of.  America.  Thty  were  whoUy  inadequate,  and  the 
result  c^  the  attempt  to  dominate  all  western  Europe  was  to 
rtiifteriif  produce  bankruptcy  and  exhaustion.  In  his  internal 
Pkmp^B  government  Philip  was  fully  despotic  He  made  no 
a»rw*MMf  pretence  of  consulting  the  Cortes  on  legislation, 
and  though  he  summoned  them  to  vote  new  taxes  he 
established  the  rule  that  the  old  were  to  be  considered  as  granted 
for  ever,  and  as  constituting  the  fixed  revenue  <rf  the  Crown. 
The  nobles  were  excluded  from  all  share  in  the  administration, 
which  was  in  the  hands  of  boards  (juntas)  of  lawyers  and  men 
of  the  middle  class.  All  business  was  conducted  by  corre- 
spondence, and  with  a  final  reference  to  the  king,  and  the  result 
was  naturally  endless  delay. 

The  fixst  years  of  the  reign  of  Philip  n.  were  occupied  in 
concluding  the  last  of  his  father's  wars  with  France,  to  which 

was  added  a  very  unwelcome  quarrel  with  the  pope, 
•#    arising  out  of  his  position  as  duke  of  Milan.    He 

was  tmable  to  avdid  sending  an  army  under  Alva 
against  Paul  IV.,  and  was  ^ad  to  avail  himself  of  the  services 
of  Venice  to  patch  up  a  peace.  On  the  Flemish  frontier,  with 
the  help  of  an  English  contingent  and  by  the  good  generalship 
of  Philibert  of  Savoy  he  defeated  a  French  army  at  St  Quentin 
on  the  loth  of  August  1557,  and  again  at  Gravelincs  on  the  13th 
of  Jtily  1558.  But  he  did  not  follow  up  his  successes,  and  the 
war  was  ended  by  the  signing  of  the  peace  of  Cateau  Cambr6sas 
on  the  and  of  April  1559.  The  exhaustion  of  his  resources 
made  peace  necessary  to  him,  and  it  was  no  less  desirable  to 
the  French  government.  Philip's  marriage  with  EUzabeth,  the 
daughter  of  Henry  II.  and  of  Catherine  de  Medici,  together 
with  their  common  fear  of  the  Reformation,  bound  him  for  a 
time  to  Ihe  French  royal  bouse.  In  August  1559  he  returned 
to  Spain,  which  he  never  left  for  the  rest  of  his  life.  The  outcry 
of  the  Cortes,  whether  of  Castile  or  of  the  other  states,  for  relief 
from  taxation  was  knid.  In  some  cases  the  king  went  so  far  as  to 
levy  taxes  in  what  he  acknowledged  was  an  illegal  manner 
and  excused  under  the  plea  of  necessity.  By  1567  the  revolt 
in  the  Netherlands  was  flagrant,  and  the  duke  of  Alva  was  sent 
with  a  picked  army,  and  at  the  expense  of  Spain,  to  put  it  down. 
In  the  following  year  the  tyranny  of  the  Inquisition,  encouraged 
by  the  king  who  desired  to  purge  his  kingdom  of  all  taint  of 
heterodoxy  led  to  the  revolt  of  the  Moriscoes,  which  desolated 
Granada  from  1568  to  1570,  and  mined  the  province  completely. 
The  Moriscoes  had  looked  for  help  from  the  Turks,  who  were 
engaged  in  conquering  Cyprus  from  Venice.  The  danger  to 
Spain  and  to  the  Spanish  possessions  in  Italy  stimulated  the 
king  to  join  in  the  Holy  League  formed  by  the  pope  and  Venice 
against  the  Turks;  and  SpanJsh  ships  and  soldiers  had  a  great 


share  In'the'splendid  victory  at  Lepanto.^  But  the  penury  of 
the  treasury  made  it  impossible  to  maintain  a  permanent 
naval  force  to  protect  the  coast  against  the  Barbaxy  pirates 
(f.v.).  Andalusia,  Murcia,  Valencia,  Catalonia  and  the  Balearic 
lahmds  were  subject  to  their  raids  throughout  the  whole  of  the 
i6th  and  17th  centuries.  In  1581  Philip  annexed  Portugal, 
as  heir  to  King  Henry,  the  aged  successor  of  Dom  Sebastian. 
Philip  endeavoured  to  placate  the  Portuguese  by  the  fullest 
recognition  of  their  constitutional  rights,  and  in  partiailar  by 
favouring  the  fidalgos  or  gentry.  The  duke  of  Braganza, 
whose  claims  were  better  than  Philip's,  was  bought  off  by 
immense  grants.  Spain  seemed  now  to  have  reached  a  com* 
manding  height  of  power.  But  ahe  was  internally  exhausted., 
Her  read  weakness,  and  the  incompetence  of  her 
government,  were  shown  when  open  war  began  with  ^^Sr' 
Enghtnd  in  1585.  While  a  vast  armament  was  being 
slowly  collected  for  the  invasion  of  Enghmd,  Drake  swept  the 
West  Indies,  and  in  1 587  burnt  a  number  of  Spanish  ^ps  in  their 
own  harbour  of  Cadiz.  The  ruinous  failure  of  the  great  Armada 
in  1588  demonstrated  the  incapacity  of  Spain  to  maintain  her 
pretensions.  In  1591  the  support  given  by  the  Aragonese 
to  Antonio  Perez  (q.v.)  led  to  the  invasion  of  their  country  by  a 
CastiUan  army.  The  constitutional  rights  of  Aragon  were  not 
entirely  suppressed,  but  they  were  diminished,  and  the  kingdon^ 
was  reduced  to  a  greater  measure  of  submission.  In  his  later 
years  Philip  added  to  all  his  other  burdens  a  costly  interven- 
tion in  France  to  support  the  league  and  resist  the  succession 
of  Henry  IV.  to  the  tluone.  He  was  compelled  to  acknowledge 
himself  beaten  in  France  before  his  death  on  the  xjth  of 
September  1598.  He  left  the  war  with  England  and  with  the 
Netherlands  as  an  inheritance  to  his  son. 

The  period  of  one  hundred  and  two  years  covered  by  the 
reigns  of  Philip  HL  (1598-X63X),  Philip  IV.  (i6ax-i66s)  and 
Charies  n.  (1665-1700),  was  one  of  decadence,  end-  p^gj^jj, 
ing  in  intellectual,  moral  and  material  degradation.  ^SS/u/I 
The  dynasty  continued  to  make  the  maintenance  of 
the  ri^ts  and  interests  of  the  House  of  Austria  its  main  object. 
Spaia  had  the  misfortune  to  be  saved  from  timely  defeat  by 
the  weakness  of  its  neighbours.  The  p<^cy  of  James  I.  of 
En^snd  (g.r.),  the  civil  wars  of  Charies  I.  (q.v.),  the  assassination 
of..Henry  IV.  of  France,  the  troubles  of  the  minority  and  reign 
of  Louis  XIII.  (q.v.)  and  the  Fronde  (g.v.),  preserved  her  from 
concerted  and  persistent  foreign  attack.  After  a  futile  attempt 
to  injure  England  by  giving  support  to  the  eari  of  Tyrone  in 
IreUnd  (see  Tysons,  Eaus  of)  peace  was  made  between  the 
powers  in  1604.  In  1609  a  twelve  years'  truce  was  made  with 
the  Dutch.  But  the  temporary  cessation  of  foreign  wars 
brought  no  real  peace  to  Spain.  In  16 10  fears  of  the  help  which 
the  Moriscoics  might  give  to  a  Mahommedan  attack  from  Africa 
combined  with  reh'gious  bigotry  to  cause  their  expulsion.  The 
measure  was  thoroughly  popular  with  the  nation,  but  it  was 
industrially  more  injurious  than  a  foreign  invasion  need  have 
been.  The  king  was  idle  and  pleasure-loving.  He  resigned 
the  control  of  his  government  to  the  duke  of  Lerma  (^.v),  one 
of  the  most  worthless  of  all  royal  favourites.  The  expenses  of  the 
royal  household  increased  fourfold,  and  most  of  the  increase 
was  absorbed  by  the  favourite  and  his  agents.  The  nobles, 
who  had  been  kept  at  a  distance  by  Phih'p  II.,  swarmed  round 
the  new  king,  and  began  to  secure  pensions  in  the  old  style. 
The  pillage  was  so  shameless  that  public  opinion  was  stirred  to 
revolt.  Some  of  the  lesser  sinners  were  forced  to  restitution, 
and  in  1618  Lerma  fell  from  power,  but  only  because  he  was 
supplanted  by  his  son,  the  duke  of  Uceda,  a  man  as  worthless 
as  himself.  In  that  year  was  taken  the  step  which  was 
destined  to  consummate  the  ruin  of  Spain.  The  Thirty 
Years'  War  b^an  in  Germany,  and  Spain  was  called  upon  to 
support  the  House  of  Austria.  • 

The  death  of  Philip  III.  on  the  sxst  of  March  x63X  brought  no 
real  change.  His  son,  Philip  IV.,  was  an  abler  man,  and  even 
gave  indications  of  a  wbh  to  qiialify  himself  to  discharge  his 
duties  as  king.  .  But  he  was  young,  pleasure-loving,  and  wanted 
the  strength  of  will  to  make  ^hisgood^ intentions  effective- 
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For  twenty  yean  the  administratioii  was  really  directed  by 
his  favoorite  the  count  of  Olivares  (qjt.)  and  duke  o{  San 

Lucar,  known  as  the  "Conde  Duque,"  the  count- 
iSKSik  duke.    Olivares  was  far  more  able  and  honest  than 

Lerma.  But  he  could  only  keep  his  place  by  supplying 
his  master  with  the  means  of  dissipation  and  by  conforming  to 
his' dynastic  sentiments.  The  truce  concluded  in  1609  with 
Holland  ended  in  x69x,  and  was  not  renewed.  The  commercial 
dasses,  particularly  in  Portugal,  compUined  that  it  subjected 
them  to  Dutch  competition.  War  was  renewed,  and  the  Dutch 
invaded  Brazil.  As  their  fleets  made  it  dangerous  to  send  troops 
by  sea  to  Flanders,  Spain  had  to  secure  a  safe  road  overland. 
Therefore  she  endeavoured  to  obtain  full  control  of  the  Valid- 
lina,  the  valley  leading  from  Lombardy  to  Tirol,  and  from  thence 
to  the  German  ecdesiastical  states,  which  allowed  a  free  passage 
to  the  Spanish  troops.  War  with  France  ensued.  The  failure 
of  the  treaty  of  marriage  with  England  (see  Charles  I.  and 
Buckingham,  FIkst  Dukk  or)  led  to  war,  for  the  English  court 
was  offended  by  the  Spanish  refusd  to  aid  in  the  restoration  of  the 
count  palatine,  son-in-law  of  James  I.,  to  his  dominions.  In 
Flanders  the  town  of  Breda  was  taken  after  a  famous  siege. 
The  Frendi  conducted  thdr  campaign  badly.  The  Dutch  were 
expelled  from  Bahia  in  Brazil,  which  they  had  seized.  An 
English  attack  on  Cadiz  in  162$  was  repulsed.  His  flatterers 
called  the  king  Philip  the  Great.  A  few  yean  later  it  began  to 
be  a  standing  jest  that  he  was  great  in  the. sense  that 
a  pit  is  great:  the  more  that  b  taken  from  it  the  greater  it 
grows.  By  1640  the  feebleness  of  the  monarchy  was  so  notorious 
that  it  began  to  fall  to  pieces.  In  that  year  Portugal  fell  away 
without  needing  to  strike  a  blow.  Then  followed  the  revolt 
of  Naples  (see  Masaniezxo)  and  of  the  Catalans,  who  were 
bitterly  angered  by  the  excesses  of  the  troops  sent  to  operate 
against  the  French  in  Roussillon.  They  called  in  the  French,  and 
the  Spanish  government  was  compelled  to  neglect  Portugal. 
Olivares,  who  was  denounced  by  the  nation  as  the  cause  of  all'its 
misfortunes,  was  dismissed,  and  the  king  made  a  brief  effort 
to  rule  for  himself.  But  he  soon  fell  back  under  the  control  of 
less  capable  favourites  than  Olivares.  In  1643  the  prestige 
of  the  Spanish  infantiy  was  ruined  by  the  battle  of  Rocroy. 
At  the  peace  of  Monster,  which  ended  the  Thirty  Yean*  War  in 
1648,  Spain  was  cynically  thrown  over  by  the  German  Habsburgs 
for  whom  she  had  sacrificed  so  much.  Aided  by  the  disordere 
of  the  minority  of  Louis  XIV.,  she  struggled  on  tiU  the  peace  of 
the  Pyrenees  in  1659,  by  which  Roussillon  was  ceded  to  France. 
An  attempt  was  now  made  to  subdue  Portugal,  but  the  battle 
of  Montesdaros  in  1665  proved  the  futility  of  the  effort.  The 
news  of  the  disaster  was  followed  by  the  death  of  the  king  on  the 
xyth  of  September  1665.  Catalonia  was  saved  by  the  reaction 
produced  in  it  by  the  excesses  of  the  French  troops,  and  in 
Naples  the  revolt  had  collapsed.  But  Portugal  was  lost  for 
ever,  and  the  final  judgment  on  the  time  may  be  passed  in  the 
words  of  Olivares,  who  complained  that  he  could  find  "  no 
mep  "  in  Spain.  He  meant  no  men  fit  for  high  command.  The 
intellect  and  character  of  the  nation  had  been  rendered  childish. 
^^  During  the  whole  of  the  reign  of  Charles  II.  (1665- 

1665  imi  i7^>  ^^®  son  of  the  second  marriage  of  Philip  IV. 

with  his  niece  Mariana  of  Austria,  the  Spanish 
monarchy  was  an  inert  mass,  which  Louis  XIV.  treated  as 
raw  material  to  be  cut  into  at  bis  discretion,  and  was  saved 
from  dismemberment  only  by  the  intervention  of  England 
and  Holland.  The  wan  of  1667-68,  ended  by  the  peace  of 
Aix-la-Chapdlc,  those  of  1672-78,  ended  by  the  peace  of 
Ntjmwegen,  those  of  1683-84,  ended  by  the  peace  of  Ratisbon, 
and  the  war  of  the  League  of  Augsburg,  1689-96,  were  some 
of  them  fought  wholly,  and  all  of  them  partly,  because  the 
French  king  wished  to  obtain  one  or  another  portion  of  the 
dominions  of  the  Spanish  Habsburgs.  But  Spain  took  a 
subordinate  and  often  a  merely  passive  part  in  these  wan. 
The  king  was  imbcdle.  During  his  minority  the  government 
was  directed  by  hia  mother  and  her  successive  favourites, 
the  German  Jesuit  Nithard  and  the  Granadine  adventurer 
Fernando  de  Valenzuda.    In  1677  the  king's  bastard  brother, 


the  younger  Don  John  of  Austria,  defeated  the  queen's  faction, 
whldi  was  entirdy  Austrian  in  sentiment,  and  obtained  power 
for  a  short  time.  By  him  the  king  was  married  in  1679  to  Marie 
Louise  of  Orleans,  in  the  interest  of  France.  When  she  died  in 
X689,  he  was  married  by  the  Austrian  party  to  Mariana  of  Neu- 
buig.  At  last  the  French  party,  which  hoped  to  save  thdr 
monarchy  from  partition  by  securing  the  support  ol  France, 
persuaded  the  dying  king  to  leave  his  kingdom  by  will  to  the 
duke  of  Anjou,  the  grandson  of  Louis  XIV.,  and  of  Maria  Teresa, 
daughter  of  Philip  IV.  by  his  firat  marriage.  On  the  death  of 
Charles  II.,  on  the  zst  of  November  1700,  the  duke  of  Anjou  was 
proclaimed  king. 

The  Bourbon  Dynasty.'— The  decision  of  Louis  XIV.  to  accept 
the  inheritance  left  to  his  gnndson  by  Charles  U.  led  to  a  final 
struggle 'between  him  and  the  other  powen  of  western  wsroi 
Europe  (see  Spanish  Succession,  Was  ot  the),s^mma* 
which  was  terminated  in  17x3  by  the  peace  of  Sanrwii^, 
Utrecht.  The  part  taken  by  Spain  in  the  actual ''■•^'* 
struggle  was  mainly  a  passive  one,  and  it  ended  for  her  with  the 
loss  of  Gibraltar  and  tiie  island  of  Minorca,  which  remained  in 
the  hands  oL  Enghmd,  and  of  all  her  dominions  in  Italy  and 
Flanders.  Another  and  a  very  serious  consequence  was  that 
England  secured  the  Asiento  (q.v.),  or  contract,  which  gave  her 
the  monopoly  of  the  slave  trade  with  the  Spanish  colonies,  as 
well  as  the  right  to  esUblish  "  faaories  "—that  is  to  say  com- 
mercial agendes— in  several  Centnl  and  South  American  ports, 
land  to  send  one  cargo  of  manufactured  goods  yearly  in  a  ship 
of  500  tons  to  New  Carthagena.  In  internal  affaire  the  yean 
of  the  war  were  of  capital  importance  in  Spanish 
history.  The  general  political  and  administretive 
nullity  of  the  Spaniar(k  of  this  generation  led  to 
the  assumption  of  all  real  power  by  the  Frendi  or  Italian 
servants  and  advisen  of  the  king.  Under  their  direction 
important  financial  and  administretive  reforms  were  begun. 
The  opposition  which  these  innovations  produced  encouraged 
the  separatist  tendendes  of  the  eastern  portion  of  the 
Peninsula.  PhUip  V.  was  forced  to  reduce  Aragon,  Catalonia 
and  Valencia  by  arms.  Barcelona  was  only  taken  in  I7i4> 
the  year  after  the  signing  of  the  treaty  of  Utrecht.  The 
local  privileges  of  these  once  independent  kingdoms,  which  had 
with  rare  exceptions  been  respected  by  the  Austrian  kings,  were 
swept  away.  Their  disappearance  greatly  promoted  the  work 
of  national  unification,  and  was  a  gain,  since  they  had  long 
ceased  to  serve  any.  really  usefiil  purpose.  The  removal  of 
internal  custom-houses,  and  the  opening  of  the  trade  with 
America,  hitherto  confined  to  Seville  and  to  the  dominions  of  the 
crown  of  Castile,  to  all  Spaniards,  were  considenble  boons.  The 
main  agents  in  introdudng  and  promoting  these  changes  were 
the  French  ambassadon,  a  very  able  French  treasury  ofisdal— 
Jean  Orry,  seigneur  de  Vignory  (1652-17 19) — and  the  lady 
known  as  the  princess  des  Ursins  (9.9.),  the  chief  lady-in-waiting. 
Her  maiden  name  was  Anne  Marie  de  la  Trimoille,  and  she  was 
the  widow  of  Flavio  Orsini,  duke  of  Bracdano.  Until  17x4  she 
was  the  power  behind  the  throne  in  Spain.  On  the  death  of 
Philip  V.'s  fint  wife  Maria  Louisa  Gabriella  of  Savoy,  in  1714, 
the  king  was  married  at  once  to  Elizabeth  Famese  of  Parma,  who 
expeUed  Mme  des  Unins,  obtained  complete  control 
over  her  husband,  and  used  her  whole  influence  to 
drag  Spain  into  a  series  of  adventures  in  order  to  ^* 
obtain  Italian  dominions  for  her  sons.  Her  fint  agent 
was  the  Italian  priest  Alberoni  (q.v.)^  whose  favour  lasted  from 
X714  to  X719.  Alberoni  could  not,  and  perhaps  did  not,  sinceidy 
wish  to  prevent  the  queen  and  king  from  plunging  into  an  attempt 
to  recover  Sardinia  and  Sicily,  which  provoked  the  armed  inter- 
vention of  France  and  England  and  led  to  the  destruction  of 
the  rising  Spanish  navy  off  Cape  P&ssaro  (see  Torringtoii, 
Geobge  Byng,  Viscoiwt).  In  1731  Elizabeth  secured  the 
succession  of  her  eldest  son,  Charles,  afterwards  Charles  III. 
of  Spain,  to  the  duchy  of  Parma,  by  arrangement  with  England 
and  the  Empire.  Apart  from  the  Italian  intrigues,  the  most 
important  foreign  affaire  of  the  reign  were  connected  with  the 
rdations  of  Spain  with  England.    A  feeble  attempt  to  regaio 
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Gibraltar  was  made  in  1733,  and  a  serious  war  was  only  averted 
by  the  resolute  peace  policy  of  Sir  Robert  Walpole.  But  in 
1739  trade  difficulties,  which  had  arisen  out  of  the  Asitnto  in 
America,  Jed  to  a  great  war  with  England,  which  became  merged 
in  the  War  of  the  Austrian  Succession  (f  .v.).  The  king,  who  had 
become  almost  entirely  mad  at  the  end  of  his  life,  died  on  the 
9th  of  July  1746.  His  successor,  Ferdinand  VI.,  the  second  son 
of  his  first  marriage,  whose  reign  lasted  till  the  loth  of  August 
nirfiisiwff  i7S9>  was  a  retiring  and  modest  man,  who  adopted 
VL,I74&'  a  policy  of  peace  with  England.  His  ministers,  of 
irs9,  whom  the  most  notable  were  Zenon  de  Somadevila, 
marquis  of  Ensenada,  and  Richard  Wall,  an'  Irish  Jacobite, 
carried  on  the  work  of  financial  and  administrative  reform. 
The  advance  of  the  a>untry  in  material  prosperity  was  consider- 
able. Foreign  influences  in  thought  and  literature  began  to 
modify  the  opinions  of  Spaniards  profoundly.  The  party  known 
as  the  Regaiistast  the  lawyers  who  wished  to  vindicate  the 
regalities,  or  rights  of  the  Crown,  against  the  encroachments  of 
the  pope  and  the  Inquisition,  gained  the  upper  hand. 

The  new  sovereign  was  one  of  the  nK>st  sincere,  and  the  most 
successfiil,  of  the  *'  enlightened  despots  "  of  the  xSth  century. 
^^  He  had  had  a  long  apprenticeship  in  Naples,  and  was 

trm-nsa.'*  ^  ^^^^  ^^  forty-three  when  he  came  to  Spain  in  1^59. 
Until  his  death  on  the  Z4th  of  December  1788  he  was 
engaged  in  internal  politics,  in  endeavouring  to  advance  the 
material  prosperity  of  Spain.  His  foreign  policy  was  less  wise. 
He  bad  a  deep  dislike  of  England,  and  a  strong  desire  to  recover 
Minorca  and  Gibraltar,  which  she  held.  He  bad  also  a  strong 
family  feeling,  which  induced  him  to  enter  into  the  "  Family  Com- 
pact '*  with  his  French  cousins.  He  made  war  on  England  in  1761, 
with  disastrous  results  to  Spain,  which  for  the  time  lost  both 
Havana  and  Manila.  In  1770  he  came  to  the  verge  ot  war 
with  England  over  the  Falkland  Islands.  In  1778  he  joined 
France  m  supporting  the  insurgent  English  colonists  in  America. 
The  most  statesmanlike  of  his  foreign  enterprises,  the  attempt 
to  take  the  piratical  dty  of  Algiers  m  1775  (see  Bakbaey 
PIKATE8),  was  made  with  insufficient  forces,  was  ill  executed, 
and  ended  in  defeat.  Yet  he  was  able  to  recover  Minorca  and 
Florida  in  the  War  of  American  Independence,  and  he  finally 
extorted  a  treaty  with  Algiers  which  put  a  stop  to  piratical  raids 
on  the  Spanish  coast.  The  worst  result  for  Spain  of  his 
foreign  policy  was  that  the  example  set  by  the  United  States 
excited  a  desire  for  independence  in  the  Spanish  colonies,  and 
was  the  direct  incitement  to  the  rebellions  at  the  begiiming  of 
the  X9th  century.  The  king's  domestic  policy,  on  the  contrary, 
was  dmost  wholly  fruitful  of  good.  Under  his  direction  many 
useful  public  works  were  carried  out — roads,  bridges  and  large 
schemes  of  drainage.  The  fiifst  reforms  undertaken  had  provokai 
a  disturbance  in  Madrid  directed  against  the  king's  favourite 
minister,  the  Sicilian  marquis  of  Squillacd.  Charles,  who 
believed  that  the  Jesuits  had  promoted  the  outbreak,  and  also 
that  they  had  organized  a  murder  plot  against  him,  allowed  his 
minister  Aranda  (f  .v.),  the  correspondent  of  Voltaire,  to  expel  the 
order  in  1766,  and  he  exerted  his  whole  influence  to  secure  its 
entire  suppression.  The  new  spirit  was  otherwise  shown  by  the 
restrictions  imposed  on  the  numbers  of  the  religious  orders  and 
<Hi  the  Inquisition,  which  was  reduced  to  practical  subjection 
to  the  lay  courts  of  law.  Many  of  the  king's  industrial  enter- 
prises, such  as  the  Bavarian  colony,  established  by  him  on  the 
southern  sbpe  of  the  Sierra  Morena,  passed  away  without  leaving 
much  trace.  On  the  other  hand  the  shipping  and  the  industry 
of  Spain  increased  greatly.  The  population  made  a  considerable 
advance,  and  the  dense  cloud  of  sbth  and  ignorance  which 
bad  settled  on  the  country  in  the  17th  century  was  lifted.  In 
this  work  Charles  m.  was  assisted,  in  addition  to  Squillacd 
and  Aranda,  by  Campomanes  {q.v.),  who  succeeded  Aianda  as 
minister  of  finance  in  1787,  and  l^  Floridablanca  (q.v.),  who 
ruled  the  country  in  the  spirit  of  enlightened  bureaucracy. 

Charles  III.  was  succeeded  in  1 788  by  his  son  Charles  IV.  The 
father,  though  "  enlightened,"  had  been  a  thorough  despot;  the 
SOD  was  slu^ish  and  stupid  to  the  verge  of  imbecility,  but  tlie 
despotism  remained.     The  new  king  was  much  under  tbe 


influent  of  his  wife,  Maria  Louisa  of  Parma,  a  coarse,  pasrionate 
and  narrow-minded  woman;  but  he  continued  to  repose  confi- 
dence in  his  father's  ministers.    Floridablanca  was,  ^^ 
however,    unable   to  continue   his  earlier   policy,  if»-u£j* 
in  view  of  the  contemporaneous  outbreak  of  tho 
Revolution  in  France.    The  revival  of  Spain  depended  on 
the  restoration  of  her  colonial  and  naval  ascendancy  at  the 
expense  of  Great  Britain,  and  for  this  the  support  of  France 
was  needed.     But  the  "  Family  Compact,"  on   which   the 
French  alliance  depended,  ceased  to  exist  when  Louis  XVL 
was  deprived  of  power  by  his  subjects.    Of  this  conduaive 
evidence  was  given  in  1791.     Some  English  merchants  had 
violated  the  shadowy  claim  of  Spain  to  the  whole  west  coast 
of  America  by  founding  a  settlement  at  Nootka  Sound.    The 
Spanish  government  kxlged  a  vigorous  protest,  but  the  French 
National  Assembly  refused  to  lend  any  assistance,  and  Florida- 
blanca was  forced  to  conclude  a  humiUating  treaty  and  give  up 
all  hope  of  opposing  the  progress  of  Gieat  Britain.    This  failure 
was  attributed  by  the  minister  to  the  Revolution,  sp^aamt 
of  which  he  beaune  the  uncompromising  opponent  y»ft»fc> 
The  reforms  of  Charles  in.'s  reign  were  abandoned  *"^*'"""" 
and  all  liberal  tendencies  in  Spain  were  suppressed.     But 
Floridablanca  was  not  content  with  suppressing  liberalism  in 
Spam;  he  was  eager  to  avosge  his  disappointment  by  crushing 
the  Revolution  in*  France.    He  opened  negotiations  with  the 
imiffris^  urged  the  European  powers  to  a  crusade  on  behalf  of 
legitimacy,  and  paraded  the  devotion  of  Charles  IV.  to  the  head 
of  ha  family.    This  bellicose  policy,  however,  brought  him  into 
collision  with  the  queen,  who  ttutd  that  the  outbreak  of  war 
would  diminish  the  revenues  which  she  squandered  in  self- 
indulgenoe.  She  had  already  removed  from  the  ministry  Campo- 
manes and  other  supporters  of  Fbridablanca,  and  had  compelled 
the  latter  to  restrict  himself  to  the  single  department  of  foreign 
affairs.    Early  in  1792  she  completed  her  task  by  inducing 
Charles  IV.  to  banish  Floridabhmca  to  Murda,  and  his  place  was 
entrusted  to  the  veteran  Aranda,  who  q>eedily  found  that  he  held 
office  only  by  favour  of  the  queen,  and  that  this  had  to  be 
purchased  by  a  disgraceful  servility  to  her  paramour,  Emanud 
Godoy.    Spain  withdrew  from  the  projected  coalition  against 
France,  and  sought  to  maintain  an  attitude  of  neutrality,  which 
alienated  the  other  pQwers,  while  it  failed  to  conciliate  the  Re- 
public. The  repressive  measures  of  Floridablanca  were  with- 
drawn; society  and  the  press  regained  their  freedom;  and  no 
opposition  was  offered  to  the  propaganda  of  Frendi  ideas. 
Aranda's  policy  might  have  been  successful  if  it  had  been  adopted 
earlier,  but  the  time  for  temporizing  was  now  past,  and  it  was 
necessary  to  choose  one  side  or  the  other.    In  November  179a 
the  queen  felt  lyezself  strong  enough  to  carry  out  the  scheme  which 
she  had  been  long  maturing.     Aranda  was  dismissed,       oMtar. 
and  the  office  of  first   minister  was  entrusted  to 
Godoy,  who  had  recently  received  the  title  of  duke  of  Alcndia. 
Godoy,  who  was  at  once  the  queen's  lover  and  the  personal 
favourite  of  the  king,  had  no  experience  of  the  routine  of  office, 
and  no  settled  policy.    Fortunately  for  him,  the  course  now  to 
be  pursued  was  dedded  for  him.    The  execution  of  Louis  XVI. 
(Jan.  21, 1793)  made  a  profound  impression  in  a  country  where 
loyalty  was  a  superstition.    Charles  IV.  was  roused  to  demand 
vengeance  for  the  insult  to  his  family,  and  Spain  became  an 
enthusiastic  member  of  the  first  coalition   against    France. 
The  pumber  of  volunteers  who  offered  their  services  render^ 
conscription  unnecessary;  and    the .  southern    provinces    of 
France    welcomed    the    Spaniards    as    deliverers.      These 
advantages,  however,  were  nullified  by  the  shameful  incom- 
petence  and   carelessness  of  the  government.      The   troops 
were  left  without  supplies;  no  plan  of  combined  action  was 
imposed  upon  the  commanders;  and  the  two  campaigns  of  1793 
and   1794  were  one  long  catalogue  of  failures.    Instcsd  of 
reducing  the  southern  provinces  of  France,  the  Spaniards  were 
driven  from  the  strong  fortresses  that  guarded  the  Pyrenees, 
and  the  French  advanced  almost  to  the  Ebro;  and  at  the  same 
time  the  British  were  utilizing  the  war  to  extend  their  colonial 
power  and   were  establishing    more  firmly    that   maritime. 
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supremacy  which  the  Spanish  government  had  been  strug^ing  for 
almost  a  century  to  overthrow.  Under  the  circumstances  the 
queen  and  Godoy  hastened  to  follow  the  example  set  by  Prussia, 
and  concluded  the  treaty  of  Basel  with  France  (1795).  The  terms 
were  unexpectedly  favourable,  and  so  great  was  the  joy  excited 
in  Madrid  that  popular  acclamation  greeted  the  bestowal  upon 
Godoy  of  the  title  of  "  Prince  of  the  Peace."  But  the  modera- 
tion of  the  treaty  was  only  a  flimsy  disguise  of  the  disgrace 
that  it  Involved.  Spain  found  herself  tied  band  and  foot  to 
the  French  republic.  Godoy  had  to  satisfy  his  allies  by  the 
encouragement  of  reforms  which  both  he^  and  bis  mistress 
loathed,  and  in  1796  the  veil  was  removed  by  the  concfusion 
of  the  treaty  of  San  Ildefonso.  This  was  a  virtual  renewal 
of  the  "  Family  Compact "  of  1761,  but  with  terms  far  more 
disadvantageous  to  Spain.  Each  power  was  pledged  to 
assist  the  other  in  case  of  war  with  twenty-five  ships,  x8,ooo 
infantry  and  6000  cavalry.  The  real  object  of  the  treaty,  which 
was  to  involve  Spain  in  the  war  against  Great  Britain,  was 
cynically  avowed  in  the  i8th  article,  by  which,  during  the  present 
war,  the  Spanish  obligations  were  only  to  apply  to  the  quarrel 
between  Great  Britain  and  France.  A  scheme  was  prepared  for 
a  joint  attack  on  the  English  coast,  but  it  was  foiled  by  the  battle 
of  St  Vincent  (q.v.) ,  in  which  Jervis  and  Nelson  forced  the  Spanish 
fleet  to  retire  to  Cadiz.  This  defeat  was  the  more  disastrous 
because  it  deprived  Spain  of  the  revenues  derived  from  her 
colonies.  Great  Britain  seized  the  opportum'ty  to  punish  Spain 
for  its  conduct  in  the  American  War  by  encouraging  discontent 
in  the  Spanish  colonies,  and  in  the  Peninsula  itself  both  nobles 
and  people  were  bitterly  hostile  to  the  queen  and  her  favourite. 
It  was  in  vain  that  Godoy  sought  to  secure  the  friendship  of 
the  reforming  party  by  giving  office  to  two  of  its  most  prominent 
members,  Jovellanos  and  Saavedra.  Spanish  pride  and  bigotry 
were  offended  by  the  French  occupation  of  Rome  and  the  erection 
of  a  republic  in  the  place  of  the  papal  government.  The  treat- 
ment of  the  duke  of  Parma  by  the  Directory  was  keenly  resented 
by  the  queen.  Godoy  found  himself  between  two  parties,  the 
Liberals  and  the  Ultramontanes,  who  agreed  only  in  hatred  of 
himsel|.  At  the  same  time  the  Directory,  whose  mistrust  was 
excited  by  his  attitude  in  the  question  of  Parma,  insisted  upon 
his  dismissal.  Charies  IV.  could  not  venture  to  refuse;  the  queen 
was  alienated  by  Godo/s  notorious  infidelities;  and  in  March 
Z798  he  was  compelled  to  resign  his  office. 

Godoy's  office  was  entrusted  to  Saavedra,  but  the  reformers 
did  not  obtain  the  advantages  which  they  expected  from  the 
change.  Jovellanos  was  compelled  in  August  to  retire  on  account 
of  ill  health — the  result,  it  was  rumoureid— of  attempts  on  the 
part  of  his  opponents  to  poison  him.  His  place  was  taken  by 
Caballero,  an  ardent  opponent  of  reform,  who  restored  aU  the 
abuses  of  the  old  bureaucratic  administration  and  pandered  to 
the  bigoted  prejudices  of  the  clergy  and  the  court.  The  only 
advantage  which  Spain  enjoyed  at  this  period  was  comparative 
independence  of  France.  The  military  plans  of  the  Directory 
were  unsuccessful  during  the  absence  of  their  greatest  general  in 
Egypt,  and  the  second  coalition  gained  successes  in  1799  which 
had  seemed  impossible  since  1793.  But  the  return  of  Bonaparte, 
followed  as  it  was  bv  the  fall  of  the  Directory  and  the  establishment 
of  the  Consulate,  commenced  a  new  eix>ch  for  Spain.  As  soon  as 
the  First  ConsiU  had  time  to  turn  his  attention  to  the  Peninsula, 
,  he  determined  to  restore  Godoy,  who  had  ahready 
Mrf^plte.  regained  the  affection  of  the  queen,  and  to  make  him 
the  tool  of  his  policy.  Maria  Louisa  was  easily  gained 
over  by  playing  on  her  devotion  to  the  bouse  of  Parma,  and  on 
the  ist  of  October  1800  a  secret  treaty  was  concluded  at  San 
Ildefonso.  Spain  undertook  to  cede  Louisiana  and  to  aid  France 
in  all  her  wars,  while  Bonaparte  promised  to  raise  the  duke  of 
Parma  to  the  rank  of  king  and  to  increase  his  territories  by  the 
addition  either  of  Tuscany  or  of  the  Roman  legations.  This  was 
followed  by  Godoy's  return  to  power,  though  be  left  the  depart- 
ment of  foreign  affairs  to  a  subordinate.  Spain  was  now  more 
servile  to  France  than  ever,  and  in  1801  was  compelled  to  attack 
Portugal  in  the  French  interests.  The  Spanish  invasion, 
conunanded  by  Godoy  in  person,  met  with  no  resistance,  and  the 


prince  ventured  to  ^condude  a  peace  on  his  own  authority  hy 
which  Portugal  promised  to  observe  a  strict  neutrality  oa  condi- 
tion that  its  territories  were  left  undiminished.  But  Bonaparte 
resented  this  show  of  independence,  and  compelled  Charles  IV. 
to  refuse  his  ratification  of  the  treaty.  Portugal  had  to  submit 
to  far  harsher  terms,  and  could  only  purchase  peace  by  the  cession 
of  territory  in  Guiana,  by  a  disadvantageous  treaty  of  commerce, 
and  by  payment  of  twenty-five  million  francs^  In  the  pre- 
liminary treaty  with  Great  Britain  he  ceded  the  Spanish  colony  of 
Trinidad  without  even  consulting  the  court  of  Madrid,  while  he 
sold  Loubiana  to  the  United  States  in  vpiit  ol  his  promise  xuA 
to  alienate  it  except  to  Spain. 

Godoy,  smce  his  return,  had  abandoned  all  connexion  with  the 
reforming  party.    The  Spanish  Chtuxh  was  once  more  placed 
in  strict  subjection  to  the  Roman  see,  from  which  for  a  short 
time  it  had  been  freed.    As  soon  as  Bonaparte  saw  himself 
involved  in  a  new  war  with  England,  he  turned  to  Spain  for 
assistance  and  extorted  a  new  treaty  (Oct.  9,  xSoj),  which 
was  still  more  burdensome  than  that  of  1796.    Spain  had  to  pay 
a  monthly  subsidy  of  six  million  francs,  and  to  enforce  strict 
neutrality  upon  Portugal,  this  involving  war  with  England. 
The  last  remnants  of  its  maritime  power  were  shattered  in  the 
battles  of  Cape  Finisterre  and  Trafalgar,  and  the  English  seized 
Buenos  Aires.    The  popular  hatred  of  Godoy  was  roused  to 
passion  by  these  disasters,  and  Spain  seemed  to  stand  on  the  brink 
of  revolution.    At  the  head  of  the  opposition  was  Ferdinand, 
the  hdr  to  the  throne,  as  insignificant  as  his  rival,  but  endowed 
with  all  good  qualities  by  the  credulous  favour  of  the  people. 
Napoleon  was  at  this  time  eager  to  humble  Great  Britain  by 
excluding  it  from  all  trade  with  Europe.    The  only  country  which 
had  not  accepted  his  "  continental  system  "  was  Porttigal,  and 
he  determined  to  reduce  tiiat  kingdom  by  force.    It  was  not 
difficult  to  bribe  Godoy,  who  was  conscious  that  his  position 
could  not  be  maintained  after  the  death  of  Charies  IV.    In 
October  1807  Spain  accepted  the  treaty  of  Fontainebleau.    (See 
Portugal:  History.)    The  treaty  was  hardly  concluded  when  a 
French  army  under  Junot  marched  through  Spain  to  Portugal, 
and  the  royal  family  of  that  coimtry  fled  to  Brazil.    Ferdinand, 
whose  wife  had  died  in  x8o6,  determined  to  imitate  his  rival  by 
bidding  for  French  support.    He  entered  into  secret  reUiions 
with  Engine  Beauharnats,  Napoleon's  envoy  at  Madrid,  and 
went  so  far  as  to  demand  the  hand  of  a  Bonaparte  princess, 
(jodoy,  who  discovered  the  intrigue,  induced  Charies  IV.  to  order 
his  son's  arrest  (Oct.   27,   X807),  on  the  charge  of  plotting 
to  dethrone  his  father  and  to  murder  his  mother  and  Godoy. 
The  prince  indeed  was  soon  released  and  solemnly  pardoned;  but, 
meanwhile.  Napoleon  had  seized  the  opportunity  afforded  by  the 
effect  of  this  public  scandal  in  lowering  the  prestige  of  the  royal 
family  to  pour  his  troops  into  Spain,  under  pretext  of  reinforcing 
Jimot's  corps  in  Portugal.    Even  t^s  excuse  was  soon  dropped, 
and  by  January  and  February  x8o8  the  French  invasion  had 
become  deariy  revealed  as  one  of  conquest.    Charles  IV.  and  his 
minister  determined  on  flight.    The  news  of  this  intention,  bow- 
ever,  excited  a  popular  rising  at  Aranjues,  whither  the  king  and 
queen  had  gone  from  Madrid.    A  raging  mob  surrounded  the 
palace,  clamouring  for  Godoy'9  bead;  and  the  favourite's  IHe 
was  only  saved  by  Charles  IV.'s  announcement  of  his  abdication 
in  favour  of  Ferdinand  (March  17).    Murat,  however,  who 
commanded  the  French,  refused  to  be  turned  aside  by  this  change 
of  circumstances.    He  obtained  from  Charies  IV.  a  dedaration 
that  his  abdication  had  been  involimtary,  and  occu- 
pied  Madrid  (March  23,  x8o8).    Meanwhile  Napoleon 
had  advanced  to  Bayonne  on  the  frontier,  whither,  at 
his  orders,  Murat  despatched  the  old  king  and  queen  and  thdr 
favourite  Godoy.    The  emperor  had  already  made  up  his  mind 
to  place  one  of  his  brothers  on  the  Spanish  throne;  but  in  order 
to  achieve  this  it  was  necessary  to  cajde  the  young  king 
Ferdinand  VII.  and  get  him  into  his  power  Ferdinand,  insteul 
of  retiring  to  Andalusia  and  making  himsdf  the  rallying  point 
of  national  resistance,  had  gone  to  Madrid,  where  he  was  at  the 
mercy  of  Murat's  troops  and  whence  he  wrote  grovdUng  letters 
to  Napoleon.    It  was  no  difficult  matter  for  the  cmpenc's 
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envoy.  General  Savary,  to  lure  him  by  sptdom  promises  to  the 
frontier,  and  across  it  to  Bayonne,  where  he  was  confronted  with 
his  parents  and  Godoy  in  a  scene  of  pitiful  degradation.  Struck 
and  otherwise  insulted,  he  was  forced  to  restore  the  crown  to  his 
father,  who  laid  it  at  the  feet  of  Napoleon.  The  old  king  and 
queen,  pensioned  by  the  French  government,  retired  to  Rome; 
jtJHffUfftr^  Ferdinand  was  kept  for  six  years  under  strict  military 
•rchariM  guard  at  Talleyrand's  cfaAtean  of  Valengay  (see 
'^*  Fexoxnamd  Vn.,  King  of  Spain).    On  the  rjth  of 

May  Mur&t  announced  to  an  improvised  "  junta  of  rq;ency  " 
at  Madrid  that  Napoleon  desired  them  to  accept  Joseph 
Bonaparte  as  their  king. 

But  Spanish  loyalty  was  too  profound  to  be  daunted  even  by 
the  awe-inspiring  power  of  the  French  emperor.  For  the  first 
time  Napoleon  found  himself  confronted,  not  by 
terrified  and  sdfish  rulers,  but  by  an  infuriated 
people.  The  rising  in  Spain  began  t^  popular  move- 
ment which  ultimately  proved  fatal  to  his  power. 
At  first  he  treated  the  novel  phenomenon  with  contempt,  and 
thought  it  sufBdent  to  send  hU  less  prominent  generals  against 
the  rebels.  Madrid  was  easfly  taken,  bnt  the  Spaniards 
showed  great  capacity  for  the  guerrilla  warfare  in  the  provinces. 
The  French  were  repulsed  from  Valencia;  and  Dupont,  who  had 
advanced  into  the  heart  of  Andalusia,  was  compdled  to  retreat 
and  ultimately  to  c^ritulate  with  all  his  forces  at  Baylen  (J^y 
.10).  The  Spaniards  now  advanced  upon  Madrid  and  drove 
Joseph  from  the  capital,  which  he  had  just  entered.  Unfortun- 
ately  the  insurgents  diq>layed  leas  political  ability  than  military 
courage.  Godosr's  agents,  the  ministers,  were  swept  aside  by 
the  popular  revolt,  uid  their  place  was  taken  by  local  juntas, 
or  committees,  and  then  by  a  central  junta  formed  from  among 
them,  which  ruled  despotically  in  the  name  of  the  captive  king. 
In  a  country  divided  by  sectional  jealousies  it  was  impossible  to 
expect  a  committee  of  thirty-four  members  to  impose  unity  of 
action  even  in  a  common  cause;  and  the  Spanish  rising,  the  first 
fierceness  of  which  had  carried  all  before  it,  lacked  the  organizing 
force  which  alone  would  have  given  it  permanent  success.  As  it 
was.  Napoleon's  arrival  in  Spain  was  enough  to  restore  victory  to 
the  French.  In  less  than  a  week  the  Spanish  army  was  broken 
through  and  scattered,  and  Napoleon  restored  his  brother  in 
Madrid.  Sir  John  Mooro,  who  had  advanced  with  an  English 
army  to  the  relief  of  the  capital,  retired  when  he  found  he  was 
too  late,  and  an  obstinate  battle,  in  which  the  gallant  general  lost 
his  life,  had  to  be  fought  before  the  troops  could  secure  their  em- 
barcation  at  Corunna.  Napoleon,  thinking  the  work  accom- 
plished, had  quitted  the  Peninsula,  and  Soult  and  Victor  were  left 
to  complete  the  reduction  of  the  provinces.  The  capture  of  Seville 
resulted  in  the  dissolution  of  the  central  junta,  and  the  Peninsula 
was  only  saved  from  final  submission  by  the  obstinate  resistance 
of  Wellington  in  Portugal  and  by  dissensions  among  the  French. 
The  marshals  were  jealous  of  each  other,  and  Napoleon's  plans 
were  not  approved  by  his  brother.  Joseph  wished  to  restore 
peace  and  order  among  his  subjects  in  the  hope  of  ruling  an 
independent  nation,  while  Napoleon  was  determined  to  annex 
Spain  to  his  own  overgrown  onpire.  So  far  did  these  disputes  go 
that  Joseph  resigned  his  crown,  and  was  with  difficulty  induced 
to  resume  it.  Meanwhile,  the  dissolution  of  the  central  junta 
had  given  free  play  to  the  extremer  reforming  parties;  on  the  24th 
of  September  these  met  at  Cadiz,  which  beoune  the  capital  of 
what  was  left  of  independent  Spain. 

The  Spanish  Cortes  had  never  been  so  entirely  suspended  as 
the  stato-general  of  France.  Philip  V.,  after  suppressing  the 
local  institutions  of  the  crown  of  Aragon,  had  given 
representation  to  some  of  the  eastern  dties  in  the 
Ifeneral  Cortes  of  Spain.  This  body  had  been 
summ<»ed  at  the  beginning  of  reigns  to  swear  homage  to 
the  new  king  and  his  heir,  or  to  confirm  regulations  made 
as  to  the  succession.  It  sat  in  one  house,  and  was  composed 
of  the  noUes  and  churchmen  who  formed  the  great  majority 
of  procurators  chosen  by  the  town  councils  of  a  limited 
though  varying  number  of  towns,  and  of  representatives 
ol  "kingdoms."    The  Cortes  of   x8xo  was  constructed  on 


these  lines,  but  with  a  very  important  difference  in  the  pro- 
portion of  its  dements.  The  third  estate  of  the  commons 
secured  r84  representatives,  who  were  suffident  to  swamp  the 
nobles  and  the  dergy.  No  intelligent  scheme  under  which  the 
representatives  were  to  be  elected  had  been  fixed.  In  theory  the 
members  of  the  third  estate  had  been  chosen  by  a  process  of 
double  dection.  In  fact,  however,  since  much  of  the  country  was 
hdd  by  the  French,  they  were  often  returned  by  such  natives  of 
the  regions  so  occupied  as  happened  to  be  present  in  Cadiz  at 
the  time.  The  real  power  fell  to  those  of  the  ddegates  who  were 
influenced  by  the  new  ideas.  Unhappily,  they  had  no  experience 
of  affairs;  and  they  were  perfectly  rndy  to  make  a  constitution 
for  Spain  on  Jacobin  lines,  without  the  slightest  regard  to  the  real 
beliefs  and  interests  of  Spaniards.  Out  of  these  materials  nothing 
could  be  expected  to  come  except  such  a  democratic  constitution 
as  might  have  been  made  by  a  Jacobin  dub  in  Paris.  In  a 
country  noted  for  its  fanatical  loyalty  to  the  Crown  and  the 
Church,  the  king&hip  was  to  be  deprived  of  all  powCT  and 
influence,  and  the  dergy  to  be  exduded  as  such  iromspuOKii 
all  share  in  legislation.  As  thou^  to  deprive  theCoaMOudlam 
constitution  of  any  chance  of  being  made  effective,  *"*"* 
the  worst  expedients  dictated  by  the  suspicious  temper  of  the 
French  convention  of  1790  were  adopted.  Ministers  were 
exduded  from  the  chamber,  thus  rendering  impossible  any 
effective  co-operation  between  the  legislature  and  tlie  executive; 
and,  worst  of  all,  a  provision  was  introduced  making  members 
of  the  Cortes  ineligible  for  re-dection,  an  effective  bar  to  the 
creation  of  a  class  of  politicians  possessing  experience  of  affairs. 

The  Spaniards  were  so  broken  to  obedience,  and  the  manlier 
part  of  them  so  intent  on  fighting  the  French,  that  the  Cortes 
was  not  at  the  time  resisted.  The  suppression  of  the  Inquisition 
and  the  secularization  of  the  church  lands — ^measures  which 
had  already  been  taken  by  the  government  of  the  intruding 
French  king  Joseph  at  Madrid— passed  together  with  much 
dse.  But  even  before  the  new  constitution  was  published  and 
sworn,  on  the  19th  of  March  x8ia,  large  numbers  of  Spaniards 
had  rnade  up  thdr  minds  that  after  Uie  invaders  were  driven 
out  the  Cortes  must  be  suppressed. 

The  liberation  of  Spain  could  hardly  have  been  accomplished 
without  the  assistance  of  Great  Britain.  The  story  of  the 
struggle,  from  the  military  point  of  view,  is  told  in  the  article 
Pkninbulax  War.  In  18x2  Wellington  determined  on  a 
great  effort.  He  secured  his  base  of  operations  by  the  capture 
of  Ciudad  Rodrigo  and  Badajoz,  and  at  Salamanca  he  com- 
pletdy  routed  the  opposing  army  of  Marmont.  This  victory 
enabled  the  English  general  to  enter  Madrid  (Aug.  12),  and 
Joseph  retreated  to  Valencia.  But  further  advance  was  pre- 
vented by  the  concentration  of  the  French  forces  in  the  east, 
and  Wellington  found  it  advisable  to  retire  for  the  third  time 
to  winter  quarters  on  the  Portuguese  frontier.  It  was  during 
this  winter  that  Napoleon  suffered  his  first  and  greatest  reverse 
in  the  retreat  from  Moscow  and  the  destruction  of  his  grand 
army.  This  was  the  signal  for  the  outbreak  of  the  "  war  of 
liberation  "  in  Germany,  and  French  troops  had  to  be  withdrawn 
from  Spain  to  central  Europe.  For  the  first  time  Wellington 
found  himself  opposed  by  fairly  equal  forces.  In  the  spring 
of  18x3  he  advanced  from  Ciudad  Rodrigo  and  defeated  Jourdan 
at  Vittoria,  the  battle  which  finally  dedded  the  Peninsular 
War.  Joseph  retired  altogether  from  his  kingdom,  and  Welling- 
ton, eager  to  take  his  part  in  the  great  European  contest,  fought 
his  way  through  the  Pyrenees  into  France.  Napoleon,  who  had 
suffered  a  criuhing  defeat  at  Ldpzig,  hastened  to  recognire 
the  impossibility  of  retaining  Spain  by  rdeasing  Ferdinand  VII., 
who  returned  to  Madrid  in  March  18x4. 

Before  entering  Spain  Ferdinand  had  undertaken  to  maintain 
the  constitution  of  18x2,  and  when  on  the  22nd  of  Mardi  X814 
he  reached  Figueras,  he  was  met  by  a  demand  on^if^^o^efoa 
the  part  of  the  Cortes  that  he  must  accept  all  the  of  Ferdh 
terms  of  the  constitution  as  a  condition  of  his  recog-"«*  *'"•• 
nition    as   king.     But    Ferdinand    had    convincing'"^* 
proof  of  the  true  temper  of  the  nation.     He  now  refused 
to  recognize  the  constitution,  and  was  supported  in  his  rdusal 
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not  only  by  the  tnny  and  the  Churcfap  but  by  the  muses. 
iThere  can  be  no  doubt  that  Ferdinand  VII.  could  have  ruled 
despotically  if  he  had  been  able  to  govern  well.  But,  although 
possessed  of  aome  sardonic  humour  and  a  large  measure 
of  cunning,  he  was  base,  and  had  no  real  capacity.  He 
changed  his  ministers  incessantly,  and  on  mere  caprice. 
Governed  by  a  camarilla  of  low  fkvoucites,  he  was  by  nature 
cruel  as  wdl  as  cowardly.  The  government  under  him  was 
thorouj^y  bad,  and  the  persecution  of  the  "Jacobins,"  that 
is  of  all  those  suspected  of  Liberal  sentiment,  ferocious. 
Partial  revolts  took  place,  but  were  easily  crushed.  The  revolt 
which  overpowered  him  in  x8ao  was  a  military  mutiny.  During 
the  war  the  American  colonies  had  rebdled,  and  soldiers  had 
been  sent  to  suppress  them.  No  progress  had  been  made,  the 
service  was  draulfuUy  costly  in  life,  and  it  became  intensely 
unpc^ular  among  the  troopa.  Meanwhile  the  brutality  of  the 
king  and  his  ministers  had  begun  to  produce  a  reaction.  Not 
a  few  of  the  officers  held  Libeial  opinions,  and  this  was  especially 
the  case  with  those  who  had  been  prisoners  in 
France  during  the  war  and  had  been  inoculated  tvith 
foreign  doctrines.  These  men,  of  whom  the  most 
consi^cuous  waa  Colond  Rafael  Ricgo  (^.v.),  worked  on  the  dis- 
content of  the  soldiers,  and  in  January  1820  brought  about  a 
mutiny  a^t  Cadiz,  whidi  became  a  revolution.  Until  1823  the 
king  was  a  prisoner  in  the  hands  of  a  section  of  his  subjects, 
who  restored  the  constitution  of  x8xa  and  had  the  support  of 
the  army.  The  history  of  these  three  miserable  years  cannot 
be  told  except  at  impossible  length.  It  waa  a  mere  anarchy. 
The  Liberals  were  divided  into  sub-sections,  distinguished  from 
one  another  by  a  rising  scale  of  violence.  Any  sign  <rf  moder- 
ation on  the  part  of  the  ministers  chosen  from  one  of  them 
was  enough  to  secure  him  the  name  of  "  Servile  "  from  the  others. 
The.  **  Scrvfles  "  proper*  took  up  arms  in  the  north.  At  last  this 
state  of  affairs  became  intolerable  to  the  French  government  of 
Louis  XVIII.  As  early  as  1820  the  emperor  Alexander  I.  of 
Russia  had  suggested  a  joint  intervention  of  the  powers  of 
the  Grand  Alliance  to  restore  order  in  the  Peninsula,  and  had 
offered  to  place  his  own  army  at  their  disposal  for  the  purpose. 
The  project  had  come  to  nothing  owing  to  the  oppo- 
•f  sition  of  the  British  government  and  the  strenuous 
"'objection  of  Prince  Mettemich  to  a  course  which 
would  have  involved  the  march  of  «  powerful 
Russian  force  through  the  Austrian  dominions.  In  1822  the 
question  was  again  raised  as  the  main  subject  of  discussion 
at  the  congress  assembled  at  Verona  (see  Verona,  Congress 
ov).  The  French  government  now  asked  to  be  allowed  to  march 
Into  Spain,  aa  Austria  had  marched  into  Naples,  as  the  man- 
datory of  the  powers,  for  the  purpose  of  putting  a  stop  to  a 
state  of  things  perilous  alike  to  herself  and  to  all  Europe.  In 
spite  of  the  vigorous  protest  of  Great  Britain,  which  saw  in 
this  demand  only  a  pretext  for  reviving  the  traditional  Bourbon 
ambitions  in  the  Peninsula,  the  mandate  was  granted  by  the 
majority  of  the  powers;  and  on  the  7th  of  April  1823  the  duke  of 
AvM*  to-  Angoultoie,  at  the  head  of  a  powerful  army,  crossed 
ttrvmtiom,  the  Bidassoa.  The  result  was  a  startling  proof  of 
'*''*  the  flimsy  structure  of  Spanish  Liberalism.  What 
the  genius  of  Napoleon  had  tailed  to  accomplish  through 
years  of  titanic  effort,  Angoul6me  seemed  to  have  achieved 
in  a  few  weeks.  But  the  difference  of  their  task  was 
fundamental  Napoleon  had  sou^t  to  impose  upon  Spain 
an  alioi  dynasty;  Angoul£me  came  to  restore  the  Spanish  king 
"  to  his  own."  The  power  of  Napoleon  had  been  wrecked  on 
the  resistance  of  the  Spanish  people;  Angoultoie  had  the  active 
support  of  some  Spaniards  and  the  tadt  co-operation  of  the 
majority.  The  Cortes,  carrying  the  king  with  it,  fled  to  Cadiz, 
and  after  a  siege,  surrendered  with  no  conditions  save  that  of  an 
amnesty,  to  which  Ferdinand  solemnly  swore  before  he  was 
sent  over  into  the  French  lines.  As  waa  to  be  expected,  an 
oath  taken  "under  compulsbn"  1^  such  a  man  waa  little 
binding;  and  the  French  tioopa  were  compelled  to  witness, 
with  hdidess  indignation,  the  oigy  of  crud  reaction  which 
immediafjriy  began  under  the  protection  of  their  bayonets. 
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The  events  of  the  three  years  from  1820-1823  ^^e  the  begin- 
ning  of  a  series  of  convulsions  which  lasted  till  1874.  On  the 
one  hand  were  the  Spaniards  who  desired  to  assimilafe  their 
country  to  western  Europe,  and  on  the  oth^  thoSc  of  them  who 
adhered  to  the  old  order.  The  first  won  because  the  goieral  trend 
of  the  world  was  in  their  favour,  and  because  their  opponents 
were  blind,  contumacious,  and  divided  among  themselves. 

If  anytiking  could  have  recalled  the  distracted  country  to 
harmony  and  order,  it  would  have  been  the  object-lesson  pre- 
sented by  the  kiss  of  all  its  colonies  on  the  continent 
of  America.  These  had  already  become  defado^ 
independent  during  the  death-struggle  of  the  Spanish 
monarchy  with  Napoleon,  and  the  recognition  of  their  inde- 
pendence d^  jwre  was,  for  Great  Britain  at  least,  merely  a 
questicNi  of  time.  A  lively  trade  had  grown  up  between  Great 
Britain  and  the  revolted  ootonies;  but  since  this  commerce, 
under  the  ook>nial  laws  of  Spain,  was  technically  Olegitimate, 
it  waa  at  the  mercy  of-  the  pirates,  who  preyed  upon  it  under 
the  aegis  of  the  Spsjiish  flag,  without  there  being  any  possibility 
of  claiming  redress  from  the  Spanish  government.  The  de- 
cision of  the  powers  at  the  congress  of  Verona  to  give  a  free 
hand  to  France  in  the  matter  of  intervention  in  Spain,  gave 
the  British  government  its  opportunity.  When  the  invasion  of 
§pain  waa  seen  to  be  inevitable.  Canning  had  informed  the 
French  government  that  Great  Britain  would  not  tolerate  the 
subjugation  of  the  Spanish  cokMiies  by  foreign  force.  A  dis- 
position of  the  powers'  of  the  Grand  Alliance  to  come  to  the 
aid  of  Spain  in  this  matter  was  countered  by  the  famous  message 
of  President  Monroe  (Dec.  2,  1823),  hiying  the  veto  of  the 
United  States  on  any  interference  of  concerted  Europe  in  the 
affairs  of  the  American  continent.  The  empire  of  Brazil  and 
the  republics  of  Mexico  and  Colombia  were  recognized  by  Great 
Britain  in  the  following  year;  the  recognition  of  the  other  stales 
was  only  postponed  until  they  should  have  given  proof  of  thdr 
stability.  In  announcing  these  facts  to  the  House  of  Commonsj 
George  Canning,  in  a  phrase  that  became  famous,  declared 
that  he  had  "  oJled  a  new  world  into  existence  to  redress  the 
balance  of  the  old  "  and  that  "  if  France  had  Spain,  it  should 
at  least  be  Spain  without  her  cobnies." 

In  Spain  itself,  tutored  by  misfortune,  the  efforts  of  the  king's 
ministers,  in  the  latter  part  of  his  reign,  were  directed  to  re- 
storing order  in  the  finances  and  reviving  agriculture 
and   industry   in    the   country.    The  king's  chief 
difficulties  lay  in  the  attitude  of  the  extreme  mon- 
archists (Aposiolicos),  who  found  leaders  in  the  king's  brother 
Don  Carlos  and  his  wife  Maria  Frandsca  of  Braganza.    Any 
tendency  to  listen  to  liberal  counsels  was  denounced  by  them 
as  weakness  and  met  by  demands  for  the  restoration  of  the 
Inquisition  and   by   the  organization   of  absolutist   demon- 
strations, and  even  revolts,  such  as  that  which  broke  out  in 
Catalonia  in  1828,  organized  by  the  "  supreme  junta  "  set  up 
at  Manresa,  with  the  object  of  freeing  the  king  from  "  the  dis- 
guised Liberals  who  swayed  him."    Yet  the  a^Iute  monarchy 
would  probably  have  lasted  for  long  if  a  diq>ute  as  to  the  suc- 
cession had  not  thrown  one  of  the  m<marchical  parties  <m  the 
support  of  the  Liberals.    The  king  had  no  surviving   q„,||^,  ^ 
chlTdren    by    his    first    three    marriages.    By  his   f*«7im 
fourth  marriage,  on  the   nth  of  December  1829,    ^»m.   f» 
with  Maria  Christina  of  Naples  he  had  two  daughters.    ?-'*7i!?' 
According  to  the  andent  law  of  Castile  and  Leon 
women  could  rule  in  their  own  right,  as  is  shown  by  the 
examples  of  Utraca,  Berengazia,  and  Isabdla  the  Catholic    In 
Aragon  they  could  transmit  the  right  to  a  husband  or  son. 
Philip  V.  had  introduced  the  Salic  Law,  which  confined  the 
succession  to  males.    But  his  law  had  been  revoked  in  the  Cortes 
summoned  in  1789  by  Charles  IV.    The  revocation  had  not 
however  been  promtdgated.    Under  the  influence  of  Maria 
Christiiui  Ferdinand  VII.  f<Mrmally  promulgated  it    it^tm  M 
at  the  dose  of  his  life,  after  some  hesitation,  and   <N""* 
amid  many  intrigues.    When  he  died  on  the  2;^h  of   '^^ 
September   1833,  his  daughter  Isabella  II.  waa  proclaimed 
queen,  with  her  mother  Maria  Christina  as  regent. 
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The  immediate  result  of  the  dead  king's  decision  was  to  throw 
Si>ain  back  into  a  period  of  squalid  anarchy.  Maria  Christina 
would  have  ruled  despotically  if  she  could,  and  began  by  an- 
nouncing that  material  changes  would  not  be  made  in  the  method 
of  government.  But  the  Conservatives  preferred  to  support 
the  late  king's  brother  Don  Carlos,  and  they  had  the  active  aid 
of  the  Basques,  who  feared  for  their  local  franchises,  and  of  the 
mountaineers  of  Navarre,  Aragon,  Catalonia  and  Valencia,  who 
were  either  quite  clerical,  or  who  had  become  attached^  during 
the  French  invasion  and  the  troubles  of  the  reign  of  Ferdinand, 
^^^  to  a  life  of  guerrUUro  adventure.  Maria  Christina 
^fy^,  had  the  support  of  the  army,  and  the  control  of 
the  machinery  of  government,  while  the  mass  of  the 
people  paasivdy  submitted  to  the  powers  that  were,  while  as 
far  as  possible  eluding  their  orders.  The  regent  soon  found 
that  this  was  not  enough  to  enable  her  to  resist  the  active 
hostility  of  the  Carlists  and  the  intrigues  of  their  clerical  allies. 
She  was  eventually  driven  by  the  necessities  of  her  position 
to  submit  to  the  establishment  of  parliamentary  institutions. 
She  advanced  only  when  forced,  fir^  by  the  need  for  buying 
support,  and  then  with  the  bayonet  «t  her  back.  First  the 
historic  Cortes  was  summoned.  Then  in  April  1834,  under  ^he 
influence  of  the  minister  Martines  de  La  Rosa,  a  charter  {Estatudo 
Rtali  was  issued  establishing  a  Cortes  in  two  Estamentas  or 
Estates,  one  of  senators  (prdceres)  and  one  of  deputies,  but  with 
no  rights  save  that  of  petition,  and  absolutely  dependent  on  the 
Crown.  This  constitution  was  far  from  satisfying  the  advanced 
liberals,  and  the  supporters  of  Christina — ^known  as  Cristinos 
— broke  into  two  sections,  the  Mpderados,  ot  Moderates,  and 
Progressistas  or  ExaUadoSj  the  Progressists  or  Hot-heads. 
In  August  Z836  a  military  revolt  at  the  palace  of  La  Granja 
in  the  hills  above  Segovia  drove  the  regent  by  sheer 
'violence  to  accept  a  democratic  constitution,  based 
on  that  of  x8t2,  which  was  issued  in  X837.  Mean- 
while Cristinos  and  Carlistas,  the  successors  of  the  "  Liberates  " 
and  "  Serviles,"  were  fighting  out  their  quarrel.  In  1835 
a  violent  outbreak  against  the  monastic  orders  took  place. 
In  some  cities,  notably  in  Barcelona,  it  was  accompanied  by 
cruel  massacres.  Though  the  measure  was  in  itself  repugnant 
to  Maria  Christina,  the  pressing  needs  of  her  government  00m- 
p^ed  her  to  consent  when  Juan  Alvares  y  Mendizabal  (1790- 
1853),  a  minister  of  Jewish  descent,  forced  on  her  by  Libo^, 
secularized  the  monastic  lands  and  used  them  .for  a  financial 
operation  which  brought  some  relief  to  the  treasury. 

The  Carlist  War  lasted  from  the  beginning  of  Isabella's  reign 
till  1840.  At  first  the  Carlists  ^ere  feeble,  but  they  gathered 
strength  during  the  disputes  among  the  Cristinos. 
Their  leaders,  Tomas  Zumalacaxregui  in  Biscay  and 
Navarre,  and  Ramon  Cabrera  in  Valencia,  were  the 
ablest  Spaniards  of  their  time.  The  war  was  essentially 
a  guernUeros  strug^e  in  which  the  mountaineers  held 
their  ground  among  the  hUls  against  the  insufficient,  ill- 
appointed,  and  mostly  very  ill-led  armies  of  the  government, 
but  were  unable  to  take  the  fortresses,  or  to  establish  themselves 
in  oenttal  Spain  south  of  the  Ebro;  though  they  made  raids  as 
far  as  Andalusia.  At  last,  in  August  1839,  exhaustion  brought 
the  Basques  to  recognize  the  government  of  Queen  Isabella 
by  the  convention  of  Vergara  in  return  for  the  confirmation  of 
their  privik^ses.  The  government  was  then  able  to  expel 
Cabrera  from  Valencia  and  Catalonia.  Great  Britain  and  France 
gave  some  help  to  the  young  queen,  and  their  intervention 
availed  to  bring  a  degree  of  humanity  into  the  struggle. 

Maria  Christina,  who  detested  the  parliamentary  institu- 
tions which  she  had  been  forced  to  accept,  was  always  ready 
to  nullify  them  by  intrigue,  and  she  was  helped 
by  the  iioderados.  In  1841  the  i^pgent  and  the 
Hoderados  made  a  law  which  deprived  the  towns  of 
the  right  of  electing  their  councils.  It  was  resented  by  the 
Liberals  and  provoked  a  military  rising,  headed  by  the  most 
popular  of  the  Cristino  generals,  Baldomero  Espartero.  The 
queen  regent  having  been  compelled  to  sign  a  decree  illegally 
vevoking  the  law,  resigned  and  left  for  France.  Espartero  was 
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declared  regent.  He  held  office  till  1843,  during  an  agitated 
period,  in  which  the  Carlists  reappeared  in  the  north,  muti- 
nies were  common,  and  a  barbarous  attempt  was  made  to 
kidnap  the  young  queen  in  her  palace  on  the  night  of  the  7th 
of  October  1841.  It  was  only  defeated  by  the  hard  fighting 
of  eighteen  of  the  palace  guards  at  the  head  of  the  main  stair- 
case. In  1843  Espartero,  a  man  of  much  personal  courage  and 
of  fitful  energy,  but  of  no  political  capacity,  was 'expelled  by 
a  military  rising,  promoted  by  a  combination  of  discontented 
Liberals  and  the  Moderates.  The  queen,  though  only  thirteen 
years  old,  was  declared  of  age. 

The  reign  of  Queen  Isabella,  from  1843  till  her  expulsion  in 
1868,  was  a  prolongation  of  that  of  her  mother's  regency.    It 
was  a  confused  conflict  between  the  constant  attempt  ^^ 
of    the  court   to  rule  despotically,   with  a  mere  £|2«ilfai  IL 
pretence  of  a  Cortes,  and  the  growing  wish  of  the 
Spaniards  to  possess  a  parliamentary  government,  or  at  least 
the  honest  and  capable  government  which  they  hoped  that  a 
parliament  would  give  them.    In  1845  ^^'^  Moderates  having 
deceived  their  Liberal  allies,  revised  the  constitution  of  1837 
and  limited  the  freedom  it  gave.    Their  chief  leader,  General 
Ramon  Narvaes,  had  for  his  guiding  principle  that  government 
must  be  conducted  by  the  stick  and  by  hard  hitting.     In 
1846  Europe  was  scandalised  by  the  ignominious  intrigues 
connected  with  the  young  queen's  marriage.    Louis  PhOippe, 
icing  of  the  French,  saw  in  the  marriage  of  therft* 
young  queen  a  chance  of  reviving  the  family  alliance  **SfMi»t 
which  had,  in  the  x8th  century,  bound  Bourbon ^■''*****'' 
Spain  to  Bourbon  France.    The  court  of  Madrid  was  rent  by 
the  intrigues  of  the  French  and  the  En^ish  factions;  the  former 
planning  an  alliance  with  a  son  of  the  French  king,  the  latter 
favouring  a  prince  of  the  house  of  Coburg.    The  episode  of  the 
Spanish  marriages  forms  an  important  incident  in  the  history 
of  Europe;  for  it  broke  the  entenU  cordiale  between  the  two 
western  Liberal  powers  and  accelerated  the  downfall  of  the 
July  monarchy  in  France.     There  can  be  no  doubt,  in  spite  of 
the  apology  for  his  action  published  by  Guizot  in  his  memoirs,; 
that  Louis  Philippe  made  a  deliberate  attempt  to  overreach 
the  British  government;  and,  if  the  attempt  issued  in  disaster 
to  himself,  this  was  due,  not  to  the  failure  of  his  statecraft  so 
much  as  to  his  ne^ect  of  the  obvious  factor  of  human  nature.' 
Palmenton,  on  behalf  of  Great  Britain,  had  agreed  to  the 
principle  that  the  queen  should  be  married  to  one  of  her  Bourbon 
ootttins  of  the  Spanish  line,  and  that  the  younger  sister  should 
marry  the  duke  of  Montpensier,  son. of  Louis  Philippe,  but 
not  till  the  birth  of  an  heir  to  the  throne  should  have  obviated 
the  danger  of  a  French  prince  wearing  the  crown  of  Spain.' 
Louis  Philippe,  with  the  aid  of  the  queen-mother,  succeeded  in' 
forcing  Isabella  to  accept 'the  hand  of  Don  Francisco  d'Assisi, 
her  cousin,  who  was  notoriously  incapable  of  having  heiis;  and 
on  the  same  day  the  younger  sister  was  married  to  the  duke  of 
Montpensier.    The  queen's  marriage  was  miserable;  and  she 
consoled  herself  in  a  way  which  at  once  made  her  court  the 
scandal  6(  Europe,  and  upset  the  French  king's  plans  by  pro- 
viding the  throne  of  Spain  with  healthy  heirs  of  genuine  Spanish 
blood.    But  incidentally  the  scandals  of  the  palace  had  a  large 
and  unsavoury  part  in  the  political  troubles  of  Spain.    Narvaex 
brought  Spain  through  the  troubled  revolutionary  years  1848 
and  1849  without  serious  disturbance,  but  his  own  unstable 
temper,  the  incessant  intrigues  of  the  palace,  and  the  inability 
of  the  Spaniards  to  form  lasting  political  parties  made  good 
government  impossible.    The  leaders  on  all  sides  were  of 
small  capacity.    In  1854  another  series  of  outbreaks  began 
which  almost  ended  in  a  revolution.    Liberals  and  discontented 
Moderates,   supported    as  usual    by  troops  led  into  mutiny 
by  officers  whose  chief  object  was  promotion,  imposed  some 
restraint  on  the  queen.    Another  revision  of  the  constitution  was 
undertaken,  though  not  carried  out,  and  Espartero  ^n^^    ^ 
was  brought  from  retirement  to  head  a  new  govern-  o'OmmA 
ment.    But  the  coalition  soon  broke  up.    Espartero 
was  overthrown  by  General  Leopold  -ODonncU,  who  in  1858 
formed  the  Union-Liberal  ministry  which  did  at  last  give  Spain 
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five  yeaxs  of  fairly  good -government.  A  luccenful  war  in 
Mor6coo  in  1859  flattered  the  pride  of  the  Spaniards,  and  the 
country  began'  to  make  real  progress  towards  prosperity.- 
In  1863  the  old  scene  of  confudon  was  renewed.  O'Donndi 
was  dismissed.  For  the  next  five  years  the  political  history 
of  Spain  was  the  story  of  a  blind  attempt  on  the  part  of  the 
queen  to  rule  despotically,  by  the  help  of  reckless  adventurers 
jfkmb  •#  **^  mmn  capacity,  and  by  brute  vioimce.  The 
fypi^«P      opposition   took   the   form   of   successive   military 

outbreaks  accompanied  by  murder,  and  suppressed 
by  massacre.  In  1868  the  government  of  Queen  Isabella 
collapsed  by  its  own  rottenness.  She  had  even  lost  the  mob 
popularity  which  she  had  once  gained  by  her  jovial  manners. 
AH  men  of  political  influence  were  either  in  open  opposition 
or,  when  they  belonged  to  the  Conservative  parties,  were  holding 
aloof  in  disgust  at  the  predominance  of  the  queen's  favourites, 
Gonzales  Brabo,  a  mere  rufi^n,  and  Marfori,  her  steward,  whose 
position  in  the  palace  was  perfectly  well  known. 

In  September  1868  the  squadron  at  Cadia  under  the  command 
of  Admiral  Topete  mutinied,  and  its  action  was  the  signal  for  a 
tfmtlmtiim  8^1^^^^  secession.  One  gallant  fight  was  made  for 
o/iMff.  the  queen  at  the  bridge  of  Alcolea  in  Andalusia  by 
D^poaHiom  General  Pavia,  who  was  horribly  <wounded,  but  it 
•/iMMta.  ^^  ^^  exception.  Gonzales  Brabo  deserted  her  in 
a  panic.  She  went  into  exile,  and  her  reign  ended,  "the 
Revolution  of  1868  was  the  first  openly  and  avowedly  directed 
against  the  dynasty.  It  became  a  familiar  saying  that  the 
"  spurious  race  of  Bourbon  "  had  disappeared  for  ever,  and 
the  country  was  called  upon  to  make  a  new  and  a  better  govern- 
ment. But  the  history  of  the  six  years  from  September  z868 
to  December  1874  proved  that  the  political  incapacity  of  the 
Spaniards  had  not  been  cu«^.  There  was  no  definite  idea  any- 
where as  to  how  a  substitute  was  to  be  found.  A  Republican  party 
had  been  formed  led  by  a  few  professors  and  coffee-house 
politicians,  with  the  mob  of  the  towns  for  its  support,  and  having 
as  its  mouthpiece  Don  Emilio  Castelar,  an  honest  man  of 
rfrrwMtntt  incredible  fluency.  The  mass  of  the  Spaniards^ 
Mitf  however,  were  not' prepared  for  a  republic.    Be- 

goMirhfcal  g^des  ihtm  were  the  various  monarchical  parties: 
'^"^'^  the  AlfonsistaSt'irh.o  wished  for  the  restoration  of  the 
queen's  son  with  a  regency,  the  partisans  of  the  widower  king 
consort  of  Portugal;  those  of  the  duke  of  Montpensier;  the 
Carlists;  and  a  few  purely  fantastic  dreamers  who  would  have 
given  the  crown  to  the  aged  Espartero.  The  real  power  was 
in  the  hands  of  the  military  politicians,  Francisco  Serrano  (q.v.) 
and  Juan  Prim  (q.  v.),  who  kept  order  by  means  of  the  army.  A 
constituent  Cortes  was  assembled  in  1869,  and  decided  in  favour 
of  a  monarchy.    Serrano  was  declared  regent  until  a  king 

could  be  found,  and  it  proved  no  easy  task  to  find 
sSmSL     ^^-    Ferdinand  of  Portugal  declined.    Montpensier 

was  supposed  to  be  unwelcome  to  Napoleon, 
and  was  opposed  by  Prim,  who  had  also  committed  himself 
to  the  prophecy  that  the  Bourbons  would  never  return 
to  Spain.  Attempts  to  find  a  candidate  in  the  Italian  family 
failed  at  first.  So  did  the  first  steps  taken  to  find  a  king  in 
the  house  of  HohenzoUem-Sigmaringen.  When  the  de»red 
ruler  was  again  sought  in  this  family  in  1870,  the  acceptance 
of  the  offer  by  Prince  Leopold  proved  the  immediate  cause 
of  the  Franco-German  War,  in  which  Spain  had  a  narrow 
AmMdaaut  escape  of  being  entangled.  At  last,  in  August  of 
Saroy  X870,  Prince  Amadeo  of  Savoy,  second  son  of  Victor 
9pi»th0  Emmanuel  II.,  consented  to  become  candidate.    He 

was  elected  on  the  3rd  of  November.  On  the  27th 
of  December  1870,  on  the  very  day  on  which  the  new  king 
reached  Carthagena,  Prim  was  murdered  by  ft«a«Rm>  who 
were  never  discovered. 

The  nominal  reign  of  Amad^  lasted  till  February  1873. 
It  was  a  scandalous  episode.  The  Italian  prince  had  put  him- 
self into  a  thorovLghly  false  position,  in  which  the  nearest 
approach  to  friends  he  could  find  were  intriguing  politicians 
who  sought  to  use  him  as  a  tool,  and  where  every  man  of  honest 
principles,  royalist  or  republican,  looked  upon  him^aa  an  in- 


truder. The  Carlists  began  to  collect  in  the  mountains.  Repub- 
lican agitations  went  on  in  the  towns.  At  last  a  dispute  in 
regard  to  the  officering  of  the  artillery  gave  the 
king  an  honourable  excuse  for  resigning  a  throne 
on  which  both  he  and  his  wife  had  been  treated 
with  the  utmost  insolence. 

The  Republicans  entered  the  place  he  left  vacant  simply 
because  there  was  nobody  to  oppose  them.  Until  Jannary 
of  the  following  ytax  the  country  was  given  up 
to  anarchy.  The  Republicans  had  undertaken  to^ 
abolish  the  oonsaiption,  and  many  of  the  soldiers, 
taking  them  at  their  word,  disbanded.  The  Carlists  increased 
rapidly  in  numbers,  and  were  joined  by  many  Royalists, 
who  looked  upon  them  as  the  last  resource.  Bands  of  ruffiara 
calling  themselves  "  volunteers  of  liberty  "  were  found  to  defend 
the  Republic,  and  to  terrorize  society.  A  new  Cortes  was 
collected  and  proved  a  mere  collection  of  hysterical  ranters. 
Three  presidents  succeeded  one  another  within  a  year.  Pi  y 
Margall,  Salmeron  and  Castelar.  Klinistries  changed  every  few 
days.  .  As  the  Republic  was  to  be  federal  when  finally  orguiized 
many  parts  of  Spain  proceeded  to  act  independently.  One 
party  went  beyond  federalism  and  proposed  to  split  Spain 
into  cantons.  The  Cantonalists,  who  were  largdy  galley 
slaves  and  deserters,  seized  the  important  harbour  of  Cvtha- 
gena  and  the  ships  in  it.  The  ships  were  taken  out  of  their 
hands  by  the  British  and  German  squadrons.  The  spectacle 
of  anarchy,  and  the  stoppage  in  payment  of  taxes  frightened 
the  Republican  deputies  into  some  approach  to  sanity.  Sal- 
meron allowed  General  Pavia  to  restore  order  in  Andalusia. 
When  he  gave  place  to  Castelar,  the  eloquent  Republican 
deputy,  who  was  left  imchecked  by  the  recess,  ^^,1,^^.,  ■ 
threw  all  his  most  eagerly  avowed  principles  to  *^^  rtwatttmj. 
wind,  raised  a  great  conscription,  and  provided 
the  means  of  reducing  Carthagena  and  p\uhing  the  war  against 
the  Carlists  \nt.h  vigour.  When  the  Cortes  met  again  in  January 
1874,  the  extreme  parties  voted  against  Castelar  on  the  3Td 
of  the  month.  Hereupon  General  Pavia,  the  governor  of 
Madrid,  turned  the  Cortes  into  the  streets,  to  the  relief  of  all 
sane  men  in  the  country.  Serrano  was  appointed  as  head  of 
the  executive,  and  was  mainly  employed  during  the  year  in 
efforts  to  save  Bilbao  from  falling  into  the  hands  of  the  Cariists. 
It  had  now  become  clear  that  the  restoration  of  the  Bourbons 
in  the  person  of  Don  Alphonso,  Isabella's  son,  was  the  only 
way  of  securing  a  final  settlement.  His  civiliaii  it»im»» 
agents  would  have  preferred  to  see  him  brought  in  xil  u^g, 
by  a  Cortes.  But  on  the  99th  of  Decembo:  1874  ""* 
General  Martinez  Campos  caused  him  to  be  proclaimed  king 
at  Murviedro  by  a  brigade  of  troops,  and  the  example  there 
set  was  followed  everywhere.  Don  Alphonso  XIL  landed  in 
Barcelona  on  the  zoth  of  January  1875. 

The  Rulored  Monarchy,  1874-1900.— thit  first  act  of  Alphonso 
was  a  royal  decree  confirming  the  appointment  of  Canovas  del 
Castillo  as  prime  minister.  A  strong  Conservarive  administra- 
tion was  formed,  to  which  Canovas  admitted  some  men  of  the 
old  parties  of  Queen  IsabeUa's  reign  side  by  side  with  men 
who  had  played  a  part  in  the  Revolution  before  they  became 
his  active  auxiliaries  in  the  Alphonsist  propaganda  in  1872 
and  1873.  1^  cabinet  gave  its  chief  attention  for  fifteen 
months  to  the  pacification  of  the  Peninsula,  adopting  a  Con- 
servative and  Catholic  policy  which  contributed  quite  as  much 
as  the  great  display  of  military  resources  to  make  the  Pretender 
lose  adherents  and  prestige  from  the  moment  that  his  cou&hi 
reached  Madrid.  The  Church,  the  nobility  and  the  middle 
classes  soon  pronounced  for  the  new  state  of  thinga.  The 
Alphonsist  armies,  led  by  Marshals  Campos  and  Jovellar, 
swept  the  Carlist  bands  from  the  right  bank  of  the  Ebio  to  the 
Pyrenees,  and  took  their  last  strongholds  in  the  eastern  pro- 
vinces, Cantavieja  and  Seo  de  Urgel.  Not  a  few  of  the  Cariist 
leaders  accepted  bribes  to  go  abroad,  and  others  put  their 
swords  at  the  disposal  of  the  government  for  employment 
against  the  Cuban  rebels.  Then  all  the  forces  of  King  Al^cso 
under  Marshal  Quesada  gradually  closed  round  the  Naaiader 
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of  the  enlist  trmy  in  Navarre  and  in  the  Basque  Provinces 
at  the  beginning  of  1876.  Tfie  young  king  himself  was  present 
at  the  dose  of  the  campaign,  which  sent  his  rival  a  fugitive 
across  the  French  frontier,  with  the  few  thousand  followers 
-who  had  dung  to  his  cause  to  the  very  end. 

Directly  the  Carlist  War  was  over,  the  government  used  part 
of  the  large  army  at  its  disposal  to  reinforce  the  troops  whidi 
had  been  fighting  the  Cuban  insurgents  since  1869. 
Marshal  JoveOar  was  sent  out  to  Havana  as  governor- 
general,  with  Marshal  Martinez  Campos  as  com- 
mander-in-chief of  the  forces.  In  about  eighteen  monihs 
they  managed  to  drive  the  rebels  into  the  eastern  districts 
of  the  island,  Puerto  Prindpe  and  Santiago  de  Cuba,  and 
induced  all  but  a  few  irreconcilable  chiefs  to  accept  a  con- 
vention that  became  famous  under  the  name  of  the  peace 
treaty  of  Zanjon.  Marshal  Campos,  who  very  soon  succeeded 
Jovellar  as  governor-general  of  Cuba,  for  the  first  time  held 
out  to  the  loyalists  of  the  island  the  prospect  of  reforms,  &irer 
treatment  at  the  hands  of  the  mother  country,  a  more  liberal 
tariff  to  promote  their  trade,  and  self-government  as  the 
crowning  stage  of  the  new  policy.  He  also  agreed  to  rapect 
the  freedom  of  the  maroons  who  had  fled  from  their  masters 
to  join  the  Cubans  during  the  ten  years'  war,  and  this  led  to 
Spain's  very  soon  granting  gradual  emandpation  to  the  re- 
mainder of  the  sUves  who  had  stood  by  their  owners.  Bifarshal 
Campos  was  not  allowed  to  carry  out  his  liberal  and  concili- 
atory policy,  which  the  reactionary  party  in  the  colony,  d 
pariido  tspanU^  resented  as  much  as  thdr  allies  in  the  Peninsula. 
Though  much  of  his  time  and  energies  had  been  devoted  to 
the  rc^-establishment  of  peace  at  home  and  in  the  odonies 
from  1875  to  1880,  Seflor  Canovas  had  displayed 
considerable  activity  and  resolution  in  the  re- 
organization of  the  monarchy.  Until  he  felt  sure 
of  the  early  termination  of  the  struggle  with  the  pretender,  he 
ruled  in  a  dictatorial  manner  without  the  assistance  of  parlia- 
ment. Royal  decrees  simply  set  aside  most  of  the  legislation 
and  reforms  of  the  Spanish  Revolution.  Universal  suffrage 
alone,  was  respected  for  a  while  and  used  as  the  merns  to  call 
into  existence  the  first  Cortes  of  the  Restoration  in  1876.  The 
electors  proved,  as  usual,  so  dodle,  and  they  were  so  well 
handled  by  the  authorities,  that  Canovas  obtained  a  parliament 
with  great  majorities  in  both  houses  which  voted  a  limited 
franchise  to  take  the  place  of  tmivenal  suffrage.  Immcdi- 
atdy  afterwards  they  voted  the  constitution  of  1876,  which 
was  virtually  a  sort  of  compromise  between  the  constitution 
of  1845  in  the  rdgn  of  Isabella  and  the  principles  of  the  demo- 
cratic constitution  of  the  Revdution  in  1869.  For  instance, 
liberty  of  conadence,  established  f<v  the  .first  time  in  1869, 
was  reduced  to  a  minimum  of  toleration  for  Protestant  worship, 
schools  and  cemeteries,  but  with  a  strict  prohibition  of  propa- 
ganda and  outward  signs  of  faith.  Trial  by  jury  was  abolished, 
on  the  plea  that  it  had  not  worked  properly.  Liberty  of 
assodations  and  all  public  meetings  and  demonstrations  were 
kept  within  narrow  limits  and  under  very  dose  survdllanre 
of  the  authorities.  The  munidpol  and  provindal  councils 
were  kept  in  leash  by  intricate  laws  and  regulations,  much 
icaembling  those  of  France  under  the  Second  Empire.  The 
political  as  well  as  the  administrative  life  of  the  country  was 
absolutdy  in  the  hands  of  the  wire-pullers  in  Madrid;  and  their 
local  agents,  the  governors,  the  mayors  and  the  dectoral 
potentates  styled  lot  Cadques^  were  all  creatures  of  the  minister 
of  the  interior  at  the  head  of  Castilian  centraUzation.  The 
constitution  of  1876  had  created  a  new  senate,  of  which  half 
tl^c  .members  were  either  nominees  of  the  Crown  or  sat  by 
right  of  office  or  birth,  and  the  other  half  were  elected  by  the 
provinces  of  the  Peninsula  and  the  colonies,  the  clergy, 
the  mnvetsitles  and  the  learned  sodeties  and  academies.  The 
House  of  Deputies,  composed  of  456  members,  was  elected  by 
the  limited  franchise  system  in  Spain  and  by  an  even  more 
restricted  franchise  in  the  colonies,  five-sixths  of  the  colonists 
bring  deprived  of  representation.  From  the  beginning  of  the 
Rcstoniion  the  great  statesman,  who  was  nicknamed  at  the 


time  the  Richelieu  of  Alphonso  XII.'s  reign,  established  a  system 
of  govemmefit  which  lasted  for  a  quarter  of  a  century.  He 
encouraged  the  men  of  the  Revolution  who  wanted  to  bow  to 
accompanied  facts  and  make  the  best  of  the  restricted  amount 
of  liberty  renuuning,  to  start  afresh  in  national  politics  as  a 
Djmastlc  Liberal  party.  From  the  moment  that  such  former 
revolutionists  as  Sagasta,  Ulloa,  Leon  y  Castillo,  Camacho, 
Alcnso  Martines  and  the  marquis  de  la  Vega  de  Armijo  de- 
clared that  they  adhered  to  the  Restoration,  Canovas  did  not 
object  to  their  saying  in  the  same  breath  that  they  would 
enter  the  Cdrtes  to  defend  as  much  as  possible  what  they  had 
achieved  during  the  Revolution,  and  to  protest  and  agitate, 
legaUy  and  pacifically,  until  they  succeeded  in  re-establishing 
some  day  all  that  the  first  cabinet  of  Alphonso  XII.  had  altered 
in  the  Constitution  of  1869.  The  premier  not  only  approved 
Sagasta's  efforts  to  gather  round  him  as  many  Liberals  and 
Democrats  as  possible,  but  did  not  even  oppose  the  return 
of  Emilio  Castelar  and  a  few  Republicans.  He  also  counte- 
nanced the  presence  in  the  Cortes  for  the  first  time  of  x  5  senators 
and  42  deputies  to  represent  Cuba  and  Porto  Rico,  induding 
a  couple  of  home  rulers.  Thus  Canovas  meant  to  keep  up 
the  appearance  of  a  constitutional  and  parliamentary  govern- 
ment with  what  most  Spaniards  considered  a  fair  proportional 
representation  of  existing  parties,  except  the  Carlists  and  the 
most  advanced  Republicans,  who  only  crept  into  the  House  of 
Deputies  in  some  later  parliaments.  Canovas  ruled  his  own 
coalition  of  Conservatives  and  Catholics  with  an  iron  hand, 
managing  the  affairs  <rf  Spain  for  »x  years  with  only  two  short 
interruptions,  when  he  stood  aside  for  a  few  months,  just  long 
enough  to  convince  the  king  that  the  Conservative  party 
could  not  retain  its  cohesion,  even  under  such  men  as 
Marshals  Jovellar  and  Campos,  if  he  did  not  choose  to  support 
them.- 

In  the  eariy  years  of  the  Restoration  the  king  and  Canovas 
acted  in  concert  in  two  most  delicate  matters.  Alphonso  XII. 
agreed  with  his  chief  counsellor  as  to  the  expediency  of 
keeping  military  men  away  from  active  politics.  Canovas 
boldly  declared  in  the  Cbrtes  that  the  era  of  military  pro- 
nunciamierUos  had  been  for  ever  closed  by  the  Restoration, 
and  the  king  reminded  the  generals  more  than  once  that  he  in- 
tended to  be  the  head  of  the  army.  The  king  and  his  prime 
minister  were  equally  agreed  about  the  necessity  of  showing 
the  Vatican  and  the  Church  sufficient  favour  to  induce  them  to 
cease  coquetting  with  the  pretender  Don  Carlos,  but  not  so 
much  as  to  allow  the  pope  and  the  clergy  to  expect  that  they 
would  tolerate  any  excessive  Ultramontane  influence  in  the  policy 
of  the  Restoration.  In  regard  to  foreign  pdicy,  the  king  and 
Canovas  both  inclined  (o  assist  natbnal  aspirations  in  Morocco, 
and  jealously  watched  the  relations  of  that  empire  with  other 
European  powers.  This  desire  to  exercise  a  preponderant 
Influence  in  the  affairs  of  Morocco  odminated  in  the  Madrid 
conference  of  1880.  Preponderant  influence  was  not  attaineti, 
but  the  conference  led  to  a  treaty  which  regulated  the  consular 
protection  extended  to  the  subjects  of  Morocco. 

In  187S,  in  spite  of  the  well-known  hostility  of  his  mother 
to  the  Montpensiers,  and  in  spite  of  his  ministers*  preferences 
for  an  Austrian  match.  King  Alphonso  insisted  ^f,Hb«v  0/ 
upon  marrying  the  third  dau{^ter  oi  the  duke  of  >i/p*mm 
Montpensier,  Dofta  Mercedes,  who  only,  survived -^'^ 
her  marriage  five  months.  Barely  seventeen  months  after 
the  death  of  his  first  wife,  the  king  listened  to  the  advice 
of  Canovas  and  married,  in  November  1879,  the  Austrian 
archduchess  Maria  Christina  of  Habsbuig.  In  general  matters 
the  king  allowed  his  ministers  much  liberty  of  action.  From 
1875  to  1881,  when  not  too  much  engrossed  in  more  pressing 
affairs,  his  governments  turned  their  attention  to  the  re- 
organization of  the  finances,  the  resumption  of  payment  of 
part  of  the  debt  coupon,  and  the  consolidation  of  the  colonial 
and  imperial  floating  debts.  They  swerved  from  the  mild 
free  trade  policy  which  was  inaugurated  by  Seflor  Figuerola 
and  by  Prim  at  the  beginning  of  the  Revolution,  and  to  which 
was  due  the  remarkable  progress  of  the  fordgn  trade.    This 
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went  on  almost  continuously  as  long  as  the  regime  of  moderate- 
tariffs  and  commercial  treatises  Jasted,  t .e.  until  x8qo. 

In  x88i  the  Dynastic  Liberals  b^an  to  show  impatience  at 
being  kept  too  long  in  the  cold  shade  of  oppo6iti<m.  Their 
IMw^  chief,  Sagasta,  had  found  allies  in  several  Coh- 
Admiattm  servative  and  Liberal  generals— Campos,  Jovdlar, 
''*''"*'*  Lopes-Domingues  and  Serrano — who  had  taken 
offence  at  the  idea  that  Canovas  wanted  to  monopolize 
power  for  dvil  politicians.  These  allies  were  said  to  be  the 
dynamic  and  monarchical  ballast,  and  in  some  sort  the 
dynastic  guarantees  of  liberalism  in  the  eyes  of  the  court. 
Canovas  came  to  the  oondusion  that  it  was  expedient  for  the 
Restoration  to  give  a  fair  trial  to  the  quondam  revolutionists 
ytho  coalesced  under  Sagasta  in  such  conditions.  He  arranged 
with  the  king  to  moot  a  series  of  f  nandal  fnojects  the  accept- 
ance of  which  by  His  Majesty  would  have  implied  a  long  tenure 
of  office  for  the  Conservatives,  and  so  Ali^nao  XII.  found  a 
pretext  to  dissent  from  the  views  of  his  premier,  who  resigned 
on  the  spot,  recommending  the  king  to  send  for  Sagasta.  The 
Liberal  administration  which  that  statesman  formed  lasted 
two  years  and  some  months.  The  policy  of  Sagasta  in  domestic 
affairs  resembled  that  of  Canovas.  The  Liberals  had  to  act 
cautiously  and  slowly,  because  they  perceived  that  any  pre- 
mature move  towards  reform  or  democratic  legislation  would 
not  be  welcome  at  court,  and  might  displease  the  generals. 
Sagasta  and  his  colleagues  therefore  devoted  their  attention 
chiefly  to  the  material  interests  of  the  country.  They  made 
several  treaties  of  commerce  with  European  and  Spanish- 
American  governments.  They  reformed  the  tariff  in  harmony 
with  the  treaties,  and  with  a  view  to  the  reduction  of  the  import 
duties  by  quinquennial  stages  to  a  fiscal  maximum  of  15% 
ad  valorem.  They  undertook  to  carry  out  a  general  conversion 
of  the  consolidated  external  and  internal  debts  by  a  considerable 
reduction  of  capital  and  interest,  to  which  the  bondholders 
assented.  They  consolidated  the  floating  debt  proper  in  the 
shape  of  a  4%  stock  redeemable  in  40  years,  of  which  £70,000,000 
was  issued  in  1882  by  ^fk>r  Camacho,  the  greatest  Spanish 
financier  of  the  century.  Sagasta  was  not  so  fortunate  in  his 
dealings  with  the  anti-dynastic  parties,  and  the  Republicans 
gave  him  much  trouble  in  August  1883.  The  most  irrecon- 
cilable Republicans  knew  that  they  could  not  expect  much 
from  popular  risings  in  great  towns  or  from  the  disaffected 
and  anarchist  peasantry  in  Andalusia,  so  they  resorted  to  the 
old  practice  cf  barrack  conspiracies,  courting  especially  the 
non-commissioned  officers  and  some  ambitious  subalterns. 
The  chief  of  the  exiles,  Don  Manuel  Ruix  7x)riUa,  who  had 
retired  to  Paris  since  the  Restoration,  organized  a  military 
conspiracy,  which  was  sprung  upon  the  Madrid  government 
at  Badajoz,  at  Seo  de  Urgel,  and  at  Santo  Domingo  in  the 
£bro  valley.  This  revolutionary  outbreak  was  swiftly  and 
severely  repressed.  It  served,  however,  to  weaken  the  prestige 
of  Sagasta's  administration  just  when  a  Dynastic  Left  was 
being  formed  by  some  discontented  Liberals,  headed  by  Marshal 
Serrano  and  his  nephew.  General  Lopez-Domingucz.  They 
were  joined  by  many  Democrats  and  Radicals,  who  seized  this 
opportunity  to  break  off  all  relations  with  Ruiz  Zorilla  and  to 
adhere  to  the  monarchy.  After  a  while  Sagasta  resigned  in 
order  to  let  the  king  show  the  Dynastic  Left  that  he  had  no 
objection  to  their  attempting  a  mildly  democratic  policy,  on 
condition  that  the  Cortes  should  not  be  dissolved  and  that 
Sagasta  and  his  Liberal  majorities  in  both  house?  should  grant 
their  support  to  the  cabinet  presided  over  by  Sefior  Posada 
Herrera,  a  former  Conservative,  of  which  the  principal  members 
were  General  Lopez-Dominguez  and  Seitores  Moret,  Montero 
Rios  and  Becerra.  The  support  of  Sagasta  did  not  last  long, 
and  he  managed  with  skill  to  elbow  the  Dynastic  Left  out 
of  office,  and  to  convince  all  dissentients  and  free  lances 
that  there  was  neither  room  nor  prospect  for  third  parties 
in  the  state  between  the  two  great  coalitions  of  Liberals  and 
Conservatives  under  Sagasta  and  Canovas.  When  Posada 
Herrera  resigned,  the  Liberals  and  Sagasta  did  not  seem  much 
disi^eased  at  the  miycDt  to  power  of  Canovas  in  1884,  and  soon 


almost  all  the  members  of  the  Dynastic  Left  joined  the  Liberal 
party. 

From  x88x  to  X883,  under  the  two  Liberal  administrations 
of  Sagasta  and  Posada  Herrera,  the  foreign  pdicy  ctf  Spain 
was  much  like  that  of  Canovas,  who  likewise  had 
had  to  bow  to  the  king's  very  evident  inclination 
for  closer  relations  with  Germany,  Austria^  and 
Italy  than  with  any  other  European  powers.  Alpbonao  XII. 
found  a  very  willing  minister  for  foreign  affairs  in  the  person 
of  the  marquis  de  la  Vega  de  Armijo,  who  cordially  detested 
France  and  cared  as  little  for  Great  Britain.  The  Red-books 
revealed  very  plainly  the  aims  of  the  king  and  his  minister. 
Spanish  diplomacy  endeavoured  to  obtain  the  patrmiage  ol 
Italy  and  Germany  with  a  view  to  secure  the  admi»ion  of 
Spain  into  the  European  concert,  and  into  international  con- 
ferences whenever'  Mediterranean  and  North  African  questions 
should  be' mooted.  It  prepared  the  way  for  raising  the  rank 
of  the  representatives  of  Spain  in  B^lin,  Vienna,  Rome,  St 
Petersburg  and  London  to  that  of  ambassadors.  In  Paris  the 
country  had  been  represented  by  ambassadors  since  1760. 
The  Madrid  foreign  office  wdoomed  most  readily  a  dever 
move  of  Prince  Bismarck's  to  estrange  Spain  from  France 
and  to  flatter  the  young  king  of  Spain.  Alphonso  XII.  was 
induced  to  pay  a  visit  to  the  old  emperor  William  in  Ganumy, 
and  during  his  stay  there,  in  September  X883,  he  was  ma4e 
honorary  colond  of  a  Uhlan  regiment  quartered  at  Strasdnirg. 
The  French  people  resented  the  act,  and  the  Madrid  government 
was  sorely  embarrassed,  as  the  king  had  announced  his  inten- 
tion of  visiting  Paris  on  his  way  back  from  Germany.  Nothing 
daunted  by  the  ominous  attacks  of  the  French  people  and 
press,  King  Alphonso  went  to  Paris.  He  behaved  with  much 
coolness  and  self-possession  when  he  was  met  in  the  streets 
by  a  noisy  and  disgracdul  demonstration.  The  president  of 
the  Republic  and  his  ministers  had  to  call  in  person  on  their 
guest  to  tender  an  apology,  whidi  was  coldly  recdved  by 
Alphonso  and  his  minister  for  foreign  affairs.  After  the  king's 
return,  the  German  emperor  sent  his  son  the  crown  prince 
Frederick,  with  a  brilliant  suite,  to  the  Spanish  capital,  where 
they  were  the  guests  of  the  king  for  several  days.  Until  the  end 
of  his  rdgn  Alphonso  XII.  kept  up  his  friendly  rdations  with 
the  German  Imperial  family  and  with  the  German  government. 

The  close  of  the  reign  of  Alphonso  XII.  was  marked  by  much 
trouble  in  domestic  politics,  and  by  some  great  national  calami- 
ties and  fordgn  complications,  while  the  declining  health  of 
the  monarch  himself  cast  a  gloom  over  the  court  and  govern- 
ing classes.  The  last  Conservative  cabinet  of  this  rdgn  was 
ndther  popular  nor  successfuL  When  the  cholera  appeared 
in  France,  quarantine  was  so  rigorously  enforced  in  the  Peninsula 
that  the  extomal  trade  and  railway  traffic  were  grievously 
affected.  On  Christmas  night,  X884,  an  earthquake  caused 
much  damage  and  loss  of  life  in  the  provinces  of  Granada  and 
Malaga.  Many  .villages  in  the  mountains  which  separate  those 
provinces  were  nearly  destroyed.  At  Alhama,  in  Granada, 
more  than  1000  persons  were  kUled  ^d  injured,  several  churches 
and  convents  destroyed,  and  30c  houses  laid  in  ruins.  King 
Alphonso  went  down  to  visit  the  district,  and  distributed  relief 
to  the  distressed  inhabitants,  despite  bis  visibly  failing  heahh. 
He  held  on  gallantly  through  the  greater  part  of  X885  under 
great  difficulties.  In  the  Oxtes  the  tension  in  the  rdations 
between  the  government  and  the  opposition  was  growing 
daily  more  serious.  Outside,  the  Republicans  and  Carlists 
were  getting  troublesome,  and  the  tone  of  thdr  press  \'ied  wiih 
that  of  the  Liberals  in  thdr  attacks  on  the  Conservative  cabinet. 
Then,  to  make  matters  worse,  an  outbreak  of  cholera  occurred 
in  the  eastern  provinces  of  the  kingdom.  The  epidemic  spreid 
rapidly  over  the  Peninsula,  causing  great  havoc  in  important 
cities  like  Granada,  Saragossa  and  Valenda.  The  authoriUcs 
confessed  that  105,000  persons  died  of  cholera  in  the  summer 
and  autumn  of  X885,  being  on  an  average  from  41  to  56%  of 
those  attacked. 

In  September  a  conflict  arose  between  Spain  and  Germany 
which  had  an  adverse  effect  upon  his  health.    Prince  Bismarck 
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looked  upon  the  rights  of  Spain  over  the  Caroline  Islands  in 
the  Pacific  as  so  shadowy  that  he  sent  some  German  war-ships 
to  take  possession  of  a  port  in  the  largest  island  of  the  group. 
The  action  of  Germany  caused  great  indignation  in  Spain,  which 
led,  in  Madrid,  to  imposing  demonstrations.  The  government 
got  alarmed  when  the  mob  one  night  attacked  the  German 
embassy,  tore  the  arms  of  the  empire  from  the  door  of  the 
consulate,  and  dragged  the  escutcheon  to  the  Puerto  del  Sol, 
where  it  was  burnt  amid  much  uproar.  Tlie  troops  had  to  be 
called  out  to  restore  order.  Alphonso  alone  remained  cool,  and 
would  not  listen  to  those  who  clamoured  for  a  rupture  with 
Germany.  He  elected  to  trust  to  diplomacy;  and  Spain  made 
out  such  a  good  case  for  arbitration,  on  Uie  ground  of  her 
andcnt  rights  of  discovery  and  early  colonisation,  that  the 
German  emperor,  who  had  no  desire  to  imperil  the  dynasty 
and  monarchy  in  Spain,  agreed  to  submit  the  whole  affair  to 
the  pope,  who  gave  judgment  in  favour  of  Spain. 

After  his  return  to  Madrid  the  king  showed  himself  in  public 
less  than  usual,  but  it  was  clear  to  all  who  came  in  contact 
DtMittof  with  him  that  he  was  dying.  Nevertheless,  in 
A^hoaao  Madrid,  Canovas  would  not  allow  the  press  to  say 
xii,  A  word.     Indeed,  in   the  ten   months  before  the 

death  of  Alphonso  XII.  the  Conservative  cabinet  diq>layed 
unprecedented  rigour  against  the  Newspapers  of  every  shade. 
The  Dynastic,  Liberal  and  Independent  press,  the  illustrated 
papers  and  the  satirical  weeklies  fared  no  better  than  the 
Republicans,  Socialists  and  Carlists,  and  in  <k>  days  1260 
prosecutions  were  ordered  against  Madrid  and  provincial 
papers.  At  last,  on  the  34th  of  November  1885,  the  truth 
had  to  be  admitted  and  on  the  morning  of  the  ^sth  the  end 
came. 

It  was  no  wonder  that  the  death  of  a  king  who  had  shown  so 
much  capacity  for  rule,  so  much  unselfish  energy  and  courage, 
ttttmj9i  &nd  so  many  amiable  personal  qualities,  should 
Qmeta  have  made  Spaniards  and  foreigners  extremely 
ctriaUmm,  anxious  about  the  ptosptctA  of  the  monarchy. 
Alphonso  XII.  left  no  male  issue.  He  had  two  daughters, 
the  princess  of  the  Asturias,  bom  in  1880,  and  the  Infanta 
Maria  Theresa,  bom  in  x88a.  At  the  time  of  his  death  it 
had  not  been  officially  intimated  that  the  queen  was  enceinte. 
The  Qfieial  Gazette  did  not  announce  that  fact  until  three  months 
after  the  demise  of  the  sovereign.  On  the  17th  of  May  1886, 
six  months  after  the  death  of  Alphonso  XII.,  his  posthumous 
son,  Alphonso  XIII.,  was  bom  at  the  palace  of  Madrid. 
Six  nx>nths  before  this  event  definitely  settled  the  question  of 
the  succession  to  the  throne,  the  royal  family  and  its  councillors 
assembled  to  take  very  important  decisions.  Tliere  could  be  no 
doubt  that  under  the  constitution  of  1876  the  widowed  queen 
was  entitled  to  the  regency.  Dofia  Maria  Christina  calmly 
presided  over  this  solemn  onrndl,  listening  to  the  advice  of 
Marshal  Campos,  always  consulted  in  every  grqat  crisis;  of 
Captain-General  Pavia,  who  answered  for  the  loyalty  of  the 
capital  and  of  its  garrison;  of  the  duke  de  Sexto,  the  chief  or 
the  household;  of  Marshal  Blanco,  the  chief  of  the  military 
household;  and  of  all  the  members  of  the  cabinet  and  the 
presidents  of  the  Senate  and  Congress  assembled  in  the  presence 
of  the  queen,  the  ex-queen  Isabella,  and  the  Infanta  Isabella. 
All  looked  chiefly  to  Marshal  Campos  and  Canovas  del  Castillo 
for  statesmanlike  and  disinterested  advice.  The  question  was 
whether  it  would  be  expedient  to  continue  the  policy  of  the 
late  king  and  of  his  last  cabinet.  Canovas  assured  the  queen- 
regent  that  he  was  ready  to  undertake  the  task  of  protecting 
the  new  state  of  things  if  it  was  thought  wise  to  continue  the 
Conservative  policy  of  the  late  king,  but  in  the  drcumstances 
created  by  his  death,  he  must  frankly  say  that  he  considered  it 
advisable  to  send  for  Sefior  Sagasta  and  ask  him  to  take  the  reins 
of  government,  with  a  view  to  inaugurate  the  regency  under 
progressive  and  conciliatory  policy. 

Sagasta  was  summoned  to  £1  Pardo,  and  the  result  of  his  inter- 
view with  the  queen-regent,  Canovas  and  the  generals,  was  the 
understandhig  ever  afterwards  known  as  the  pact  of  El  Pardo, 
the  conier-4U>ii€  of  the  whole  policy  of  the  regency,  and  of  the 


two  great  statesmen  who  so  long  led  the  great  dynastic  parties 
and  the  governments  of  Dofia  Christina.  It  was  agreed  that 
during  the  first  years  of  the  regency,  Canovas  and  Sagasta  would 
assist  each  other  in  defending  the  institutions  and  the  dynasty. 
Sagasta  made  no  secret  of  the  fact  that  it  was  his  intention  to 
alter  the  laws  and  the  constitution  of  the  monarchy  so  as  to  make 
them  very  much  resemble  the  constitution  of  the  Revolution  of 
x868,  but  he  unddtook  to  carry  out  his  reform  policy  by  stages, 
and  without  making  too  many  concessions  to  radicalism  and 
democracy,  so  that  Canovas  toad  his  Conservative  and  Catholic 
followers  might  bow  to  the  necessities  of  modem  times  after  a 
respectable  show  of  criticism  and  resistance.  The  generals 
assured  the  queen-regent  and  the  leaders  of  the  dynastic  parties 
that  the  army  might  be  counted  upon  to  stand  by  any  govem- 
ment  which  was  sincerely  determined  to  uphold  the  Restoration 
against  Republicans  and  Carlists.  Sagasta  left  the  pakce  to  form 
the  first  of  several  cabinets  over  which  he  presided  continuously 
for  five  years.  He  took  for  colleagues  some  of  the  strongest 
and  most  popuhr  sUtesmen  of  the  Liberal  party,  virtually 
representing  the  three  important  groups  of  men  of  the  Revolutioa 
united  under  his  leadership— veteran  Ubends  like  Camacho  and 
Venando  Gonzales;  Moderates  like  Alonso  Martinex,  Gamaso 
and  Marshal  JoveUar;  and  Democrats  like  Moret,  Montero  Rios 
and  Admiral  Beranger.  The  new  cabinet  convoked  the  COrtes 
elected  under  the  administration  of  Canovas  in  1884,  and  the 
Conservative  majorities  of  both  houses,  at  the  request  of 
Canovas,  behaved  very  byally,  voting  supplies  and  other  biUs 
necessary  to  enable  the  govemment  to  be  carried  on  imtil 
another  parliament  could  be  elected  in  the  following  year, 
1886. 

Pending  the  dissolution  and  general  election,  Sagasta  and 
his  colleagues  paid  most  attention  to  public  peace  and  foreign 
affairs.  A  sharp  look-out  was  kept  on  the  doings  g^jMOfran 
of  the  Republicans,  whose  arch-agitator,  Ruiz  mmdCmr^t 
Zorilla,  in  Paris  diq>layed  unusual  activity  in  his  '■*'*■■"• 
endeavours  to  persuade  the  Federals,  the  Intransigeants,  and 
even  the  Opportunists  of  Democracy  that  the  times  were  ripe 
for  a  venture.  Ruis  2^rilla  found  no  response  from  the 
Republican  masses,  who  looked  to  Pi  y  Margall  for  their 
watchword,  nor  from  the  Republican  middle  dasses,  who  shared 
the  views  of  Salmeron,  Azcarate  and  Pedregal  as  to  the  inex- 
pediency of  revolutionary  methods.  Castelar,  too,  raised 
his  ekiquent  protest  against  popular  risings  and  barrack 
conspirades.  The  Carlists  showed  equal  activity  in  propaganda 
and  intrigues.  Sagasta  derived  much  benefit  from  the  divisions 
which  made  democracy  powerless;  and  he  was  able  to  cope 
with  Carlism  chiefly  because  the  efforts  of  the  pretender  himself 
abroad,  and  of  his  partisans  in  Spain,  were  first  restrained  and 
then  dedsivdy  paralysed  by  the  influence  of  foreign  courts 
and  governments,  above  all  by  the  direct  interference  of  the 
Vatican  in  favour  of  the  Spanish  regency  and  of  the  successor 
of  Alphonso  XII.  Tlie  young  and  most  impatient  adherents  of 
Carlism  vainly  pleaded  that  such  an  opportunity  would  not 
soon  be  found  again,  and  threatened  to  take  the  law  into  their 
own  hands  and  unfurl  the  flag  of  Dies,  Patria,  y  Rey  in  northern 
and  central  Spain.  Don  Otrlos  once  more  showed  his  well- 
known  lack  of  decision  and  dash,  and  the  Carlist  scare  passed 
away.  Pope  Leo  XIII.  went  even  further  in  his  patronage, 
for  he  consented  to  be  the  godfather  of  the  posthumous  son  of 
Alphonso  Xn.,  and  he  never  afterwards  wavered  in  the  steady 
sympathy  he  showed  to  Alphonso  XIII.  He  was  too  well 
acquainted  with  the  domestic  politics  of  the  Peninsula  to 
suppose  that  Carlism  could  ever  do  more  than  disturb  for  a  while 
the  tranquillity  of  Spain.  He  did  not  wish  to  stake  the  interests 
of  the  Church  on  a  cause  which  could  only  revive  against  her 
the  old  animosities  of  Spanish  liberalism  and  democracy,  so 
roughly  dispUiyed  in  the  years  1836  and  1868.  Dofia  Christina, 
apart  from  the  dictates  of  gratitude  towards  the  head  of  her 
Church  for  the  kindness  shown  to  her  son  and  government,  was 
a  sealous  Catholic.  She  proved  all  through  her  regency  that 
she  not  only  relied  upon  die  support  of  the  Vatican  and  of  the 
prelates, \but. that  the. was  determined  to  favQur  the  Church 
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and  therdigious  feundations  in  every  possible  way.  Her 
purse  was  always  open  to  assist  convents,  monasteries,  and 
religious  works  and  societies  of  all  kinds,  as  long  as  they  were 
under  the  management  of  the  Church.  She  became  regent  when 
Spain  had  felt  the  consequences  of  the  expulsion  of  the  Jesuits 
and  othor  religious  orders  from  France  after  the  famous  Jules 
Ferry  Laws,  which  aimed  at  placing  these  orders  more  under 
state  control,  to  which  th^  declined  to  submit.  They  selected 
Spain  as  an  excellent  fidd  of  enterprise;  and  it  must  be  said 
that  all  the  governments  of  the  regency  showed  so  much  indulg- 
ence towards  the  Catholic  revival  thus  started,  that  in  less  than 
a  decade  the  kingdom  was  studded  with  more  convents,  monas- 
teries, Jesuit  colleges.  Catholic  schools,  and  foundations  than 
had  existed  in  the  palmy  days  of  the  houses  of  Austria  and 
Bourbon  in  the  xyth  and  x8th  centuries.  A  wave  of  Clericalism 
and  ultra-Catholic  influences  swept  over  the  land,  affecting 
the  middle  classes,  the  universities  and  learned  societies,  and 
making  itself  very  perceptible  also  among  the  governing  classes 
and  both  dynastic  parties,  Liberals  and  Conservatives. 

Next  in  importance  to  papal  protection  was  the  favour- 
able attitude  of  all  the  European  governments  towards  the 
Bar9p9  queen-r^ent  and,  later,  towards  her  son.  The 
aadtif  court  axA  government  of  Germany  vied  with  the 
ir^fMQr.  Austrian  and  Italian  royal  families  and  govern- 
ments in  showing  sympathy  to  the  widow  of  Alphonso  XII. 
Republican  Ftance  and  the  tsar  made  as  cordial  demon- 
strations as  Queen  Victoria  and  her  government,  and 
Switzerland,  Belgium,  Holland  and  others  followed  suit.  The 
Spanish  foreign  office  received  every  assurance  that  friendly 
governments  would  watch  the  Carlists  and  Republicans,  to  pre- 
vent them  from  using  their  territories  as  a  basis  for  conspiracies 
against  the  peace  of  Spain.  The  statesmen  of  both  dynastic 
parties,  from  the  beginning  of  the  regency,  agreed  to  observe 
strict  neutrality  in  European  affairs,  in  order  to  avoid  complica- 
tions fraught  with  evil  consequences  for  the  monarchy  and  the 
dynasty  in  the  unsettled  state  of  the  country.  This  neutrality 
was  maintained  until  the  dose  of  the  19th  century. 

Sagasta  conducted  the  first  general  dection  in  x886  much 
after  the  usual  precedents.  The  Long  Parliament  of  the  regency 
^^  was  composed  of  considerable  Liberal  majorities 
ti^^fi^g^  in  both  houses,  though  Sagasta  had  allowed  a 
larger  share  than  Canovas  was  wont  to  do  to  the 
minorities,  so  much  so  that  on  the  opposition  benches  the 
Republicans  of  various  shades  were  represented  by  thdr 
most  eminent  leaders,  the  Carlists  had  a  respectable  group,  and 
the  Conservatives  a  strong  muster,  flanked  by  a  group  of  dis- 
sentients. The  first  Cortes  of  the  regency  in  five  sessions  did 
really  good  and  substantial  work.  A  dvil  code  was  carefully 
drawn  up  by  Sefior  Alonzo  Martinez,  in  order  to  consolidate 
the  very  heterogeneous  andent  legi^tion  of  the  monarchy 
and  the  local  laws  of  many  provinces,  especially  Catalonia, 
Aragon,  Valencia,  Navarre,  and  the  Basque  territory.  Trial 
by  jury  was  re-established  for  most  crimes  and  offences.  The 
laws  regulating  the  rights  of  assodatton  and  public  meeting, 
the  liberty  of  the  press,  and  other  rights  of  the  subject  were 
rdormed  on  liberal  and  more  tolerant  lines.  Finance  and  trade 
recdved  attention.  Some  commercial  treaties  and  agreements 
were  made,  induding  one  with  Great  Britain,  which  proved 
highly  benefidal  to  home  trade,  and  the  tariff  was  altered,  in 
i^ite  of  much  resistance  on  the  part  of  the  Protectionists.  In  his 
progressive  policy  SagaSta  was  activdy  and  usdully  supported 
by  the  chief  of  the  moderate  Republicans,  Emilio  Castdar,  who 
recommended  his  partisans  to  vote  with  the  Liberal  party, 
because  he  confessed  that  bitter  experience  had  taught  him 
that  liberties  and  rights  wae  better  attained  and  made  stable 
by  pacific  evolution  than  by  revolution.  He  laid  most  stress 
upon  this  axiom  when,  in  September  1886,  Ruiz  Zorilla  suddenly 
sprang  upon  Sagasta  a  military  and  revolutionary  movement 
in  the  streets  and  barracks  of  Madrid.  The  military  authorities 
acted  with  promptitude,  the  rebds  bdng  pursued,  dispersed 
and  arrested.  General  Marina  and  severi^  other  officers  were 
condemned  to  death  by  court  martial,  but  Queen  Christina 


commuted  the  sentence  Into  penal  servitude,  and  the  ministcn 
of  war  and  marine  retired  from  the  cabinet  in  consequence. 
Very  shortly  afterwards,  another  war  minister,  General  Casttllo, 
attempted  to  strike  at  the  root  of  military  insubordination,  and 
Bimultaneously  in  every  garrison  of  the  kingdom  the  senior 
sergeants,  more  than  xooo  in  all,  were  given  thdr  discharge 
and  ordered  to  start  for  thdr  homes  on  the  spot.  The  !e»on 
produced  a  good  result,  as  no  trace  of  revolutionary  work 
revealed  itself  among  the  non-commisdoned  officers  after  1886. 
As  time  wore  on,  Sagasta  found  it  difficult  to  maintain  disdpline 
in  the  ranks  of  the  Liberal  party.  He  was  obliged  to  reconstruct 
the  cabinet  several  times  in  order  to  get  rid  of  trouUesome 
colleagues  like  General  CassoLa,  who  wanted  to  make  himself 
a  sort  of  military  dictator,  and  Camacho,  whose  financial  reforms 
and  taxation  schemes  made  him  unpopular  He  had  more  often 
to  reorganize  the  government  in  order  to  find  seats  in  the  cabinet 
for  ambitious  and  impatient  worthies  of  the  Liberal  party — 
not  alwajrs  with  suoiess,  as  Sefior  Martos,  president  of  the 
Congress,  and  the  Democrats  almost  brought  about  a  pcditicaJ 
crisis  in  X889.  Sagasta  deverly  affected  to  resign  and  stand 
aside,  so  that  Sefk>r  Alonzo  Martinez  might  vainly  attempt 
to  form  an  intermediary  cabinet.  Canovas,  who  was  consulted 
by  the  queen  when  Alonzo  Martinez  failed,  faithfully  carried 
out  the  pact  of  EI  Pardo  and  advised  Her  Majesty  to  send  for 
Sagasta  again,  as  he  alone  could  cany  out  what  remained  to 
be  done  of  the  Liberal  programme.  Sagasta  reconstructed  his 
ministry  for  the  last  time,  and  announced  his  intention  to  make 
the  re-establishment  of  universal  suffrage  the  crowning  act  of 
the  Liberal  policy,  knowing  very  wdl  Uiat  he  would  thus  rally 
round  him  all  the  Liberals,  Democrats  and  Republicans  in  the 
last  session  of  the  Long  Parliament.  The  Suffrage  Bill  was 
carried  through  the  Senate  and  Congress  in  the  spring  of  1890 
after  protracted  debates,  in  which  the  Conservatives  and  many 
military  politicians  who  had  previously  been  regarded  as  the  attics 
of  Sagasta  did  thdr  best  to  obstruct  the  measure.  Mardiak 
Campos,  Jovdlar  and  Novaliches,  and  Generals  Pavia,  JhrixDO 
de  Rivera,  Daban  and  others,  were'angry  with  Sagasta  and  the 
Liberals  not  only  because  th^  deemed  thdr  policy  too  demo- 
cratic, but  because  they  v«itured  to  curb  the  insubordinate 
attitude  of  general  officers,  who  shidded  themsdves  behind 
the  immunities  of  their  senatorial  position  to  write  insolent 
letters  to  the  war  minister  on  purely  professional  questions. 
Spanish  generals  of  pronundamiento  fame  thought  it  perfectly 
logical  and  natural  that  sergeants  and  subalterns  should  be  shot 
or  sent  to  penal  sovitude  for  acts  of  indisdpline,  but  if  an  in- 
subordinate general  was  sent  to  a  fortress  under  arrest  for  two 
months  they  publidy  demonstrated  their  sympathy  with  the 
offender,  made  angry  speeches  against  thdr  hierarchical  chief, 
the  war  minister,  in  the  Senate,  and  dared  to  call  upon  the 
queen-regent  to  make  representations,  which  unfortonatdy 
were  listen^  to,  according  to  the  worst  precedents  of  the 
Spanish  monarchy.  The  increasing  violence  of  the  Conservative 
press  and  opposition,  the  divisions  devdoping  in  the  ranks  of 
liberalism,  and  the  restlessness  of  the  agricultural  protectionisu 
led  by  Sefior  Gamazo,  did  not  wdgh  so  mudi  in  the  balance 
at  court  against  Sagasta  as  the  aggressive  attitude  of  the  mSitaiy 
politicians.  Sagasta  hdd  on  as  long  as  was  necessary  to  secure 
the  promulgation  of  the  universal  suffrage  law,  but  he  noticed 
that  the  queen-regent,  when  he  waited  upon  her  for  the  despatch 
of  public  business,  showed  almost  daily  more  impatience  for  a 
change  of  policy,  until  at  last,  in  July  X890,  she  peremptorily 
told  him  that  she  considered  the  time  had  come  for  catting  the 
Conservatives  and  their  military  patrons  to  her  councils.  Sagasu 
loyally  furnished  the  queen  with  a  constitutional  pretext  for 
carrying  out  her  desire,  and  tendered  the  resignation  of  the 
whole  cabinet,  so  that  Her  Majesty  might  consult,  as  usual, 
the  party  leaders  and  generals  on  the  grave  question  of  the 
expediency  of  entrusting  to  new  ministers  or  to  the  Libenb 
the  mission  of  testing  the  new  electoral  system.  Queen  Christina 
on  this  occasion  acted  exactly  as  she  henceforth  did  in  all 
ministerial  crises.  She  slowly  consulted  the  magnates  of  all 
parties  with  apparent  impartiality,  and  finaUy  adopted  the  oooise 
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wUch  It  was  an  open  aeaet  ihe  had  dedded  upon  in  peciore 
beforehand. 

Canovas  gathered  xound  him  most  of  the  prominent  Conserva- 
tive and  Catholic  statesmen.  The  first  step  of  the  new  cabmet 
A  Avit^  was  calculated  to  satisfy  the  protectionist  aspirations 
<*»*y  which  had  spread  in  the  kingdom  about  the  same 
*'^'"'*  time  that  most  Continental  countries  were  remodel- 
ling and  raising  their  tariffs.  The  Madrid  government  uxd 
an  authorisation  which  Sagasta  had  allowed  his  Long  Parlia- 
ment to  vote,  to  please  SeiVor  Gamaso  and  the  Liberal  repre- 
sentatives of  agricultural  interests,  empowering  the  government 
to  revise  and  increase  all  tariff  duties  not  covered  ^  the  then 
existing  treaties  of  commerce.  This  was  the  case  with  most 
of  the  products  of  agriculture  and  with  live  stock,  so  Canovas 
and  his  finance  minister  made,  by  loyal  decree,  an  enormous 
increase  in  the  duties  on  these  classes  of  imports,  and  particu- 
larly on  breadstuffs.  Then,  in  iSgz,  they  denounced  all  the 
treaties  of  commerce  which  contained  clauses  st^ulating  most- 
favoured-nation treatment,  and  they  prepazed  and  put  in  force 
in  February  1894  a  protectionist  tariff  which  completely 
reversed  the  moderate  free-trade  policy  which  had  been  to 
beneficial  to  the  foreign  commerce  of  Spain  from  x868  to 
189s.  Not  a  few  nations  retaliated  with  higher  duties  upon 
Spanish  exports,  and  France  raised  her  wine  duties  to  such  an 
extent  that  the  exports  of  wines  to  that  country  dropped  from 
£12,500,000  before  1892  to  £2,400,000  in  1893  and  the  following 
yeaxs.  The  effects  of  a  protectionist  poUcy  vetgjng  upon 
prohibition  were' soon  sharply  felt  in  Spain.  Foreign  exchanges 
rose,  exports  decreased,  the  railway  traffic  declined,  and  the 
commercial  classes  and  consumers  of  foreign  goods  and  products 
were  loud  in  their  protests.  Industrial  interests  alone  benefited, 
and  imported  more  raw  materials,  chemicals,  and  coal  and  coke, 
which  naturally  influenced  the  exchanges  adversely.  Spain 
only  attempted  to  make  new  treaties  of  commerce  with  Hol- 
land, Norway,  Sweden,  Denmark  and  Switzerland.  The  Great 
Powers  contented  themselves  with  securing  by  agreements  the 
same  treatment  for  their  commerce  in  Spain  as  that  granted 
by  those  five  treaties.  The  Protectionists  in  1893  wrKked  a 
treaty  of  commerce  with  Gennany  in  the  Senate;  and  Spain 
subsequently  persevered  in  her  protectionist  policy.  During 
bis  two  and  a  half  years'  stay  in  office  Canovas  had  not  so  much 
trouble  with  the  opposition  as  with  the  divisions  which  sprang 
up  in  the  Conservative  ranks,  though  he  fancied  that  he  had 
managed  the  general  election  in  1891  so  as  to  secure  the  customary 
docile  majorities.  The  split  in  the  Conservative  camp  originated 
in  the  rivalry  between  the  two  prinapal  lieutenants  of  Canovas, 
Romero  Robledo  and  Firancisoo  SihreUu  The  latter  and  a  strong 
and  influential  body  of  Conservatives,  chief^  young  politicians, 
dissented  from  the  easy-going  views  of  Romero  Robtodo  and  of 
Canovas  on  the  expediency  of  reforms  to  correct  the  notorious 
and  old-standing  abuses  and  corruption  of  the  munidpalities, 
cf  pedally  of  Madrid.  When  Canovas  found  himself  deserted 
on  so  delicate  a  matter  by  a  numerous  secticm  of  his  party, 
be  resigned,  and  advised  the  queen  to  send  for  Sagasta  and 
the  Liberals. 

Sagasta  took  office  very  reluctantly,  as  he  considered  a  change 
of  policy  premature.  He  conducted  the  general  election  with 
DuneaMf  much  regard  for  the  wishes  of  the  opposition,  and 
^y_^^_      out  of  456  seats  in  the  Lower  House  allowed  them 

*'****'  to  have  more  than  170,  the  Conservatives  get- 
ting nearly  xoo  and  the  Republicans  30.  He  had  to  settle 
some  knotty  questions,  foremost  a  conffict  with  Morocco,  which 
was  the  consequence  of  the  aggression  of  the  unruly  Riff  tribes 
upon  the  Spanish  Outposts  around  MeliUa.  Reinforcements  were 
tardily  sent  out ;  and  in  a  second  attack  by  the  Arabs  the  Spanish 
forces  lost  heavfly,  and  their  commander,  Goieral  Maigallo, 
was  killed.  Public  opinion  was  instsntly  fired,  and  the  press 
called  so  loudly  for  revenge  that  the  government  sent  to  Melilla 
no  less  a  personage  than  Marshal  Campos,  at  the  head  of  29 
generals  and  25,000  men.  The  sultan  of  Morocco  lost  no  time 
fai  censuring  the  behaviour  of  the  Riff  tribes,  and  in  promising 
that  be  would  chastise  them.    Marshal  Campos  was  sent  to 


Fes  to  make  a  treaty.  In  which  he  obtained  ample  redress  and 
the  promise  of  an  indemnity  of. £800,000,  which  Morocco 
punctually  paid. 

Colonial  affairs  gave  Sagasta  much  to  do.  He  had  given 
seats  in  his  cabinet  to  SeiVor  Antonio  Maura  as  colonial  secretary 
and  to  Sefior  Gamaso,  his  brother-in-law,  as  finance 
minister..  These  two  moderate  Liberals  acted  in  3??. 
concert  to  grapple  with  colonial  questions,  which  in 
Z894  had  assumed  a  very  serious  aspect.  Spain  had  received 
many  ominous  warnings.  Marshal  Campos,  on  returning  from 
Cuba  in  1879,  had  advocated  some  concessions  to  satisfy  the 
legitimate  aspirations  of  the  majority  of  the  colonists.  In  1886, 
in  the  first  parliament  of  the  regency,  Cuban  autonomist  depu- 
ties  divided  the  house  on  a  motion  in  favour  of  home  rule  and 
of  an  extension  of  the  franchise  in  Cuba.  This  motion  was 
negatived  by  all  the  Conservatives,  by  most  of  the  Dynastic 
Liberals  and  by  some  of  the  RepubUcans.  The  majority  of  Span- 
iards were  kept  by  the  government  and  the  press  quite  in  the 
dark  about  the  growth  of  disaffection  in  Cuba,  so  that  they 
were  loath  to  listen  to  the  few  men,  soldiers  and  civilians,  cour- 
ageous enough  to  raise  the  note  of  alarm  during  the  ten  years 
before  the  final  catastrophe.  For  no  other  reason  did  the 
minister  for  the  colonies,  Sefior  Maura,  in  1894  fail  to  convince 
the  Cortes,  and  even  the  Liberal  party,  that  his  very  moderate 
Cuban  Home  Rule  Bill  was  an  indispensable  and  wise,  though 
tardy,  attempt  to  avert  a  conflict  which  many  plain  symptoms 
showed  to  be  imminent  in  the  West  Indies.  Maura  was  warmly 
supported  in  Congress  by  the  Cuban  home  rulers  and  by  some 
far-sighted  Liberals  and  Republicans.  Nevertheless,  his  bill 
did  not  find  favour  with  the  Conservatives  or  the  majority  cf 
the  Liberals,  and  Sagasta,  trinuning  according  to  his  inveterate 
habit,  found  a  pretext  to  get  rid  of  Maura  and  Gamaso.  In  the 
place  of  Maura  he  found  a  more  pliant  minister  for  the  colonies, 
Sefior  Abazzuza,  who  framed  a  Cuban  Reform  Bill  so  much  short 
of  what  his  predecessor  had  thought  an  irreducible  minimum 
of  concessions,  that  it  was  censured  in  Havana  by  all  the  colonial 
Liberals  aikl  home  rulers,  and  by  their  representatives  in 
Madrid.  The  latter  at  the  last  moment  recorded  their  votes 
in  favour  of  the  Abarsuza  Bill  when  they  perceived  Chat  a 
strange  sort  of  eleventh-hour  presentiment  was  about  to  make 
an  the  Spanish  parties  vote  this  insufficient  reform.  Before  it 
could  be  promulgated,  the  tidings  came  of  a  separatist  rising  in 
the  old  haunts  of  Creole  disaffection  near  Santiago  de  Cuba. 
Sagasta  sent  about  12,000  men  to  reinforce  the  15,000  soldiers 
in  Cuba  under  Goieral  Callaga,  and  was  preparing  more  when  a 
characteristically  Spanish  ministerial  crisis  arose.  The  subal- 
terns of  the  Madrid  garrison  took  offence  at  some  articles  pub- 
lished by  Radical  newspapers,  and  they  attacked  the  editorial 
offices.  Neither  the  war  minister  nor  the  conunanders  of  the 
garrison  chose  to  punish  the  offenders,  and  sooner  than  endorse 
such  want  of  discipline,  Sagasta  and  the  Liberal  party  once  more 
made  way  for  Canovas.  A  very  few  days  after  he  assumed  office 
Canovas  received  information  concerning  the  q>read  of  the 
rising  in  Cuba  which  induced  him  to  send  out  Marshal  Campos 
with  30,000  men.  He  allowed  Marshal  Campos  much  liberty 
of  action,  but  dissented  from  his  views  on  the  expediency  of 
allowing  him  to  offer  the  loyalists  of  Cuba  as  miKh  home  rule 
as  would  not  dash  with  the  supremacy  of  Spain.  The  prime 
minister  declared  that  the  Cubans  must  submit  first,  and  then 
the  mother  country  would  be  generous. 

Before  a  year  had  passed,  in  view  of  the  signal  failureof  Marshal 
Campos,  the  Madrid  government  dedded  to  send  out  General 
Weyler,  who  had  made  himself  famous  in  the  Phih'ppines  and  at 
Barodona  for  his  stem  and  crud  procedure  against  disaffection 
of  every  kind.  He  showed  the  same  merdless  ^irit  in  dealing 
with  the  Cubans;  and  he  certainly  deared  two-thirds  of  the 
island  tA  Creole  bands,  and  stamped  out  disaffection  by  vigorous 
military  operations  and  by  obliging  all  the  nort^  OrMral 
combatants  who  sympath^ed  with  the  rebds  in  w^y***^* 
arms  to  elect  between  joining  them  in  the  bush,  **■■'■** , 

I  La  Manigua,  or  residing  within  the  Spanish  lines.    This  system 
might  probably  have  succeeded  if  the  United  States  bad  not 
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countenanced  the  sending  of  supplies  of  every  kind  to  the  rebds, 
and  if  American  diplomacy  had  not  again  and  again  made 
representations  against  Weyler's  ruthless  policy.  Canovas  so 
fully  comprehended  the  necessity  of  averting  American  interven- 
tion that  he  listened  to  the  pressing  demands  of  secretary  Ohiey 
and  of  the  American  mim'ster  in  Madrid,  Hannis  Taylor,  and 
laid  before  the  Cortes  a  bill  introducing  home  rule  in  Cuba  on 
a  more  liberal  scale  than  Maura,  Abarzuza  and  Sagasta  had 
dared  to  suggest  two  years  before.  Canovas  did  not  live  to  see 
his  scheme  put  into  practice,  as  he  was  assassinated  by  an 
anarchist  at  the  baths  of  Santa  Agueda,  in  the  Basque  Provinces, 
on  the  Qth  of  August  1897.  The  queen-regent  appointed  General 
Azcarraga,  the  war  minister,  as  successor  to  Canovas; -and  a 
few  wedks  later  President  McKinley  sent  General  Woodford  as 
representative  of  the  United  States  at  the  court  of  Madrid.  At 
the  end  of  September  1897  the  American  minister  placed  on 
record,  in  a  note  handed  by  him  at  San  Sebastian  to  the  minister 
for  foreign  affairs,  the  duke  of  Tetuan,  a  stron^y-worded  protest 
against  the  state  of  thinp  in  Cuba,  and  demanded  in  substance 
that  a  stop  should  be  put  to  Weyler's  proceedings,  and  some 
measures  taken  to  pacify  the  island  and  prevent  the  prolongation 
of  disturbances  that  grievously  affected  American  interests. 
Less  than  a  fortnight  after  this  note  had  been  delivered,  the 
Conservative  cabinet  resigned,  and  the  queen-regent  asked 
Sagasta  to  form  a  new  administration.  The  Liberal  government 
recalled  Weyler,  and  sent  out,  as  governor-general  of  Cuba, 
Marshal  BUnco,  a  conciliatory  and  prudent  officer,  who  agreed 
to  cany  out  the  home>rule  policy  which  was  concerted  by  Sefior 
Moret  and  by  Sagasta,  with  a  view  to  obtain  the  goodwill  of 
the  president  of  ^  United  States.  If  things  had  not  already 
gone  too  far  in  Cuba,  and  if  public  opinion  in  the  United  States 
had  not  foerdsed  irresistible  pressure  on  both  Congress  and 
president,  the  Moret  home>rule  project,  would  probably  have 
sufficed  to  give  the  Cubans  a  fair  amount  oi  self-government. 
All  through  the  winter  of  1897-1898  the  Madrid  government 
took  stqM  to  propitiate  the  president  and  his  government,  even 
offering  them  a  treaty  of  commerce  which  would  have  aUowed 
American  commerce  to  compete  on  equal  terms  with  Spanish 
imports  in  the  West  Indies  and  defeat  all  European  competition. 
But  the  blowing  up  of  the  American  cruiser  "  Mame  "  in  the  port 
of  Havana  added  fud  to  the  agitation  in  the  United  States 
against  Spanish  rule  in  Cuba.  When  Congress  met  in  Washington 
the  final  crisis  was  hurried  on.  Spain  appealed  in  vain  to 
European  mediation,  to  the  pope,  to  courts  and  governments. 
All,  with  the  exception  of  Great  Britain,  showed  sympathy  for 
the  queen-regent  and  her  government,  but  none  were  disposed 
to  go  beyond  purely  platonic  representations  in  Washington. 
I  At  last,  on  the  aoth  of  April  1898,  when  the  Spanish  govern- 
|ment  learned  that  the  United  States  minister.  General  Woodford, 
•WmrwHk  had  been  instructed  by  tdegraph  to  present  an 
OMUaKt^  ultimatum  demanding  the  cessation  of  hostilities 
stMtta,  In  Cuba,  with  a  view  to  prepare  for  the  evacuation 
of  the  island  by  the  Spanish  forces,  Sagasta  decided  to  give 
General  Woodford  his  passports  and  to  break  off  official 
relatk>ns  with  the  United  States.  It  was  an  open  secret  that 
this  grave  decision  was  not  taken  at  the  cabinet  council  presided 
over  by  the  queen  without  a  solemn  protest  by  Sefk>r  Moret 
and  the  ministers  of  war  and  marine  that  the  resources  of  Spain 
were  totally  inadequate  for  a  struggle  with  the  United  Slates. 
These  protests  were  overruled  by  the  majority  of  the  ministers, 
who  invoked  dynastic  and  monarchical  considerations  in  favour 
of  a  desperate  stand,  however  h<^ess,  in  defence  of  the  last 
remnants  of  the  colonial  empire  of  Spain.  Reckless  as  was 
the  course  adopted,  it  was  in  touch  with  the  fedings  of  the 
majority  of  a  nation  which  had  been  to  the  very  end  decdved 
by  the  government  and  by  the  press  not  only  in  regard  to  its 
own  resources,  but  ahio  m  regard  to  those  of  the  United  States 
and  of  the  colonists  in  arms  in  Cuba  and  in  the  Philippine  Ishmds. 
The  sequd  is  soon  told.  The  Spanish  fleet  in  the  Far  East 
was  defeated  in  Manila  Bay  by  Admiral  Dewey.  Admiral 
Cervera's  squadron  was  destroyed  outside  the  Bay  of  Santiago 
de  Cuba  by  the  American  fleet  under  Admirals  Sampson  and 


Schley.  All  communication  between  Spain  and  her  colonies 
was  thus  cut  off.  An  American  expedition  landed  near  Santiago, 
and  the  Spanish  garrison  surrendered  after  a  fortnight's  show 
of  resistance.  Voy  shortly  afterwards,  at  the  end  of  July, 
Spain  sued  for  peace  through  the  mediation  of  French  diplomacy, 
which  did  not  obtain  much  from  President  McKinley.  It  was 
agreed  that  hostilities  should  cease  on  sea  and  land,  but  that 
Spain  should  evacuate  Cuba  and  Porto  Rico  pending  the  negotia- 
tions for  a  peace  treaty  which  were  to  begin  in  Paris  at  the  end 
of  September  1898.  In  the  meantime  Manila  and  its  garrison 
had  surrendered  to  the  Americans.  The  agreement  of  the  9th 
of  August,  signed  by  M.  Cambon,  the  French  ambassador  in 
Washington,  in  the  name  of  Spain,  dearly  stipulated  that  her 
rule  in  the  New  World  must  be  considered  at  an  end,  and  that 
the  fate  of  the  Philippines  would*  be  settled  at  the  Paris  nego- 
tiatioiuk  Unfortunatdy,  Spain  indulged  in  the  illusion  that 
America  would  perhi^  respect  her  rights  of  tovcrdgnty  in 
the  Philippine  Islands,  or  pa/  a  considerable  sum  for  thdr 
cession  and  reoognixe  the  debts  of  Cuba  and  of  the  Philii^iiies. 
The  Amoican  commission,  presided  over  by  secretary  Day 
in  Paris,  absolutdy  rdused  to  admit  the  Spanish  contention 
that  the  United  States  or  the  new  administration  in  Cuba  and 
the  Philippines  should  be  saddled  with  several  hundred  miDion 
dollars  of  debts,  contracted  by  the  colonial  treasuries,  and 
guaranteed  by  Spain,  almost  entirdy  to  maintain  Spanish  rule 
against  the  ixdll  of  the  Cubans  and  Filipinos.  Spain  could  not 
help  assenting  to  a  treaty  by  which  she  renounced  unconditionally 
all  her  rights  of  soverdgnty  over  Cuba  and  Porto  Rico  and  ceded 
the  Philippine  and  Sulu  Islands  and  the  largest  of  the  Marianne 
Islands  in  consid^ation  of  the  payment  ol  four  millions  sterling 
by  America.  Thus  ended  a  struggle  which  only  left  Spain 
the  Caroh'nes  and  a  few  other  islands  in  the  Padfic,  which  she 
sold  to  Germany  in  1899  for  £800,000,  and  a  couple  of  iilands 
which  were  Idt  out  in  the  delimitation  made  by  the  Paris  peace 
treaty  of  the  zath  of  December  1898,  add  for  which  Ainerica 
paid  £ao,ooo  in  Z9oa 

The  consequences  of  the  war  and  of  the  fess  of  the  odonics 
were  very  serious  for  Spanish  finance.   The  national  debt,  which 

consisted  before  the  war  of  £234,866,500  oi  external 

and  internal  consols  and  redeemable  debts,  aodmrndi 
£24,350,000  of  home  floating  debt,  was  increased 
by  £46,3x0,000  of  Cuban  and  Philippine  debts,  which 
the  Cortes  had  guaranteed,  and  by  £60,000,000  of  debts  con- 
tracted at  a  high  rate  of  interest,  and  with  the  national  guarantee, 
to  meet  the  expenses  of  the  struggle  with  the  colonies  and  of  the 
war  with  the  United  States.  These  additional  burdens  rendered 
it  necessary  that  taxation  and  the  budget  should  be  thoroughly 
reorganixed.  Sagasta  and  the  Liberal  party  would  ijadly 
have  undertaken  the  reorganixation  of  Spain  and  her  finances, 
but  the  issue  of  the  war  and  the  unavoidable  peace  treaty  had 
so  evidently  damaged  thdr  popularity  in  the  country  and  thdr 
credit  at  court,  that  the  government  sdxed  the  pretext  of  an 
adverse  division  in  the  Senate  to  resign.  The  Libcnls  left  office 
after  having  done  all  that  was  morally  and  materially  possible, 
considering  the  extremdy  difficult,  indeed  inextricable,  aitualioo 
in  which  they  found  the  country  in  October  1897.  The  task 
of  reorganixation  was  confided  by  the  queen-regent  to  SeAor 
Silvda,  who  had  been  universally  recognised  as  the  leader  of 
the  Conservatives  and  Catholics  after  the  death  of  Canovas  dd 
Castillo.  Silvda  endeavoured  to  unite  in  what  he  9iykd  a 
Modem  Conservative  party  the  bulk  <rf  the  folloirers  of  Canovas; 
the  Ultramontanes,  who  were  headed  by  General  Polavieja  and 
Seftor  Pidal;  the  Catalan  Regionalists,  whose  leader,  Duran  7 
Bas,  became  a  cabinet  minister;  and  his  own  personal  following, 
of  whom  the  most  prominent  were  the  home  secretary,  Sefior 
Dato,  and  the  talented  and  energetic  finance  minister,  Sefior 
Villaverde,  upon  whose  shoulders  rested  the  heaviest  part  of 
the  task  of  the  new  cabinet.  Silvda  ladced  the  energy  and 
dedsion  which  had  been  the  characteristics  of  Canovas.  Be 
behaved  constantly  like  a  wary  and  cautious  trimmer,  avoidii^ 
all  extreme  measures,  shaking  off  compromising  allies  like  the 
Ultramontanes  and  the  Regionalists,  dbowing  out  of  the  cabbd 


HISTORY] 


SPAIN 


565 


General'  Pola^ja  when'  he  asked  (or  too  Urge  credits  for  the 
army,  taking  charge  of  the  ministry  of  marine  to  carry  out 
reforms  that  no  admiral  would  have  ventured  to  make  for  fear 
of  his  own  oomrades,  and  at  last  dispensing  with  the  services 
of  the  ablest  man  in  the  cabinet,  the  finance  minister,  Seflor 
VOlaverde,  when  the  sweeping  reforms  and  measures  of  taxation 
which  he  introduced  raised  a  troublesome  agitation  among  the 
taxpayers  of  all  classes.  Villaverde,  however,  had  succeeded 
in  less  than  eighteen  months  in  giving  a  decisive  and  vigorous 
impulse  to  the  reorganization  of  the  budget,  of  taxation  and  of 
the  home  and  cobnial  debts.  He  resolutely  reformed  all  existing 
taxation,  as  well  as  the  system  of  assessment  and  collection,  and 
before  he  left  office  he  was  able  to  place  on  record  an  increase 
of  dose  upon  three  millions  sterling  in  the  ordinary  sources  of 
revrnue.  His  reorganization  of  the  national  debt  was  very 
complete;  in  fact,  he  exacted  even  more  sacrifices  from  the  bond- 
holders than  from  other  taxpayers.  The  amortization  of  the 
home  and  colonial  debts  was  suppressed,  and  the  redeemable 
debts  of  both  cUssea  were  converted  into  4  %  internal  consols. 
The  interest  on  all  colonial  debts  ceased  to  be  paid  in  gold,  and 
was  paid  only  in  pesetas,  like  the  rest  of  the  internal  debts,  and 
like  the  external  debt  hcJd  by  Spaniards.  Alone,  the  external 
debt  heki  by  foreigners  continued  to  enjoy  exemption  from 
taxation,  under  the  agreement  made  on  the  28th  of  June  1882 
between  the  Spanish  government  and  the  council  of  foreign  bond- 
holders, and  its  coupons  were  paid  in  gold.  The  Cortes  authorized 
the  government  to  negotiate  with  the .  foreign  bondholders 
with  a  view  to  cancelling  that  agreement.  This,  however,  they 
declined  to  do,  only  assenting  to  a  conversion  of  the  4  % 
external  debt  into  a  3|%stock  redeemable  in  sixty*one  years. 
After  parting  with  ViUaverde,  Silvela  met  with  many  difficul- 
ties, and  had  much  trouble  in  maintaining  discipline  in  the 
heterogeneous  ranks  of  the  Conservative  party.  He  had  to 
proclaim  not  only  such  important  provinces  as  Barceloiyi, 
Valencia  and  Bilbao,  but  even  the  capital  of  Spain  itself,  in 
order  to  check  a  widespread  agitation  which  had  assumed 
formidable  proportions  under  the  direction  of  the  chambers  of 
commerce,  industry,  navigation  and  agriculture,  combined  with 
about  300  middle<:lass  corporations  and  associations,  and 
supported  by  the  majority  of  the  gilds  and  syndicates  of  tax- 
payers in  Madrid  and  the  Urge  towns.  The  drastic  measures 
taken  by  the  government  against  the  National  Union  of  Tax- 
payers, and  against  the  newspapers  which  assisted  it  in 
advocating  resistance  to  taxation  until  sweeping  and  proper 
retrenchment  had  been  eflfected  in  the  national  expenditure, 
checked  this  campaign  in  favour  of  reform  and  retrenchment 
for  a  while.  SilveU's  position  in  the  country  had  been  much 
damaged  by  the  very  fact  of  his  policy  having  fallen  so  much 
short  of  what  the  nation  expected  in  the  shape  of  reform  and 
retrenchment.  At  the  eleventh  hour  he  attempted  to  retrieve 
his  miftfl^f  by  vague  promises  of  amendment,  chiefly  because 
all  the  opposition  groups,  above  all  Sagasta  and  the  Liberals, 
announced  their  intention  of  adopting  much  the  same  pro- 
gramxfie  as  the  National  Union.  The  attempt  was  unsuccessful, 
and  on  the  6th  of  March  190X  a  Liberal  government,  under  the 
veteran  Sagasta,  was  once  more  in  office.  (A.  E.  H.) 

•  Parties  nnd  ConjLicis,  1900-1916, — ^The  loss  of  nearly  all  that 
remained  of  her  colonial  empire,  though  in  appearance  a  crowning 
disaster,  in  fact  relieved  Spain  of  a  perennial  source 
^of  weakness  and  trouble,  and  left  her  free  to  set  her 
own  house  in  order.  In  this  the  task  that  faced  the 
government  at  the  outset  of  the  90th  century  was  sufficiently 
formidable.  Within  the  country  the  traditional  antagonisms, 
regional,  political,  religious,  still  lived  on,  tending  even  to  become 
more  pronounced  and  to  be  complicated  by  the  introduction 
of  fresh  elements  of  discord.  The  old  separatist  tendencies 
were  increased  by  the  widening  gulf  between  the  interests  of 
the  industrial  north  and  those  of  the  agricultural  south.  The 
growing  disposition  of  the  bourgeois  and  artisan  classes,  not  in 
the  Urge  towns  only,  to  imitate  the  "  inteUectuals  "  in  desiring 
to  live  in  ck)ser  touch  with  the  rest  of  Europe  as  regards  sodal, 
ccooonric,  scientific  and  political  progress,   embitteEed^the 


struggle  between  the  forces  of  Liberalism  and  those  of  Catho- 
licism, powerfully  entrenched  in  the  affections  of  the  women  and 
the  illiterate  masses  of  the  peasantry.  To  these  causes  of  division 
were  added  others  from  without:  the  revolutionary  forces  of 
Socialism  and  Anarchism,  here,  as  elsewhere,  so  far  as  the 
masses  were  concerned,  less  doctrines  and  ideals  than  rallying- 
cries  of  a  proletarUt  in  revolt  against  intolerable  conditions. 
Finally,  as  thou^  to  render  the  task  of  patriotic  SpanUrds 
wcllnigh  iM^less,  there  was  little  evidence  of  any  cessation 
of  that  purely  factious  spirit  which  in  Spanish  politics  has  ever 
rendered  stabU  party  government  impossible.  A  sketch  of 
the  political  history  of  a  country  is  necessarily  concerned  with 
the  externals  of  politics — the  shifting  baUnce  of  parties,  changes 
of  ministries,  the  eUboration  of  political  programmes;  and  these 
have  their  importance.  ^It  must;  however,  not  be 
forgotten  that  in  a  country  in  which,  as  in  Spain, 
the  constitutional  consciousness  of  the  mass  of  the 
people  is  very  little  developed,  all  these  things  reflect  only  very 
imperfectly  the  great  underlying  forces  by  which  the  life  of  the 
nation  is  being  moulded  and  its  destiny  determined.  For  a 
century  politics  in  Spain  had  been  a  game,  played  by  profes- 
sionab,  between  the  "  ins  "  and  "  outs  ";  victory  or  defeat  at 
the  polls  depended  less  on  any  intelligent  popuUr  judgment 
on  the  questions  at  issue  than  on  the  passing  interests  of 
the  "  wire-pullers  "  and  "  bosses  "  {Caciques)  who  worked  the 
electoral  machinery. . 

SilveU's  Conservative  cabinet  was  succeeded  in  March  1901 
by  a  Liberal  government  under  the  veteran  Sagasta,  who 
remained  in  office — save  for  two  short  interludes — until  the  3rd 
of  December  2902.  He  was  at  once  faced  with  two  problems, 
very  opposite  iJa  their  nature,  which  were  destined  to  play  a 
very  con^icuous  part  in  Spanish  politics.  The  first  was  that 
presented  by  the  growth  of  the  religio«JS  orders  and  congregations, - 
the  second  that  arising  out  of  the  spread  of  Socialism  and  indus- 
trUl  unrest.  Under  the  concordat  of  the  2oih  of  March  1851,* 
by  which  the  reUtions  of  Spain  and  the  Vatican  are  Qmutioa  mt 
still  governed,  the  Uw  under  which  since  1836  the<a«fi»i|i#-  • 
religious  congregations  had  been  banished  from*"^''*''*. 
Spain  was  so  far  relaxed  as  to  permit  the  re-establish- 
ment of  the  orders  of  St  Vincent  de  Paul,  St  Philip  Neri  and  "  one 
other  among  those  approved  by  the  Holy  See,"  so  that  through- 
out the  country  the  bishops  "  might  have  at  their  disposal  a 
sufficient  number  of  ministen  and  preachers  for  the  purpose 
of  missions  in  the  villages  of  their  dioceses,  &c"  In  practice 
the  phrase  *'  one  other  "  was  interpreted  by  the  bishops,  not  as 
one  for  the-  whole  of  Spain,  but  as  one  in  each  diocese,  *and  at 
the  request  of  the  bishops  congregations  of  all  kinds  established 
themselves  in  Spain,  the  number  greatly  increasing  after  the 
loss  of  the  colonies  and  as  a  result  of  the  measures  of  secuUriza- 
tion  in  France.^  The  result  was  what  is  usual  in  such  cases. 
The  regular  clergy  were  fashionabU  and  attracted  the  money 
of  the  i»ous  rich,  until  their  wealth  stood  in  scandalous  contrast 
with  the  poverty  of  the  secular  clergy.  They  also  all  of  them 
claimed,  under  the  concordat,  exemption  from  taxes;  and, 
since  many  of  them  indulged  in  commerdal  and  industrial 
pursuits,  they  competed  unfairly  with  other  traders  and  manu- 
facturers, and  tended  to  depress  the  Ubour  market.  The  Law 
of  AssocUtions  of  the  30th  of  June  1887  had  attempted  to  modify 
the  evil  by  compelling  all  congregations  to  register  their  members, 
and  all,  except  the  three  already  recognized  under  the  concordat, 
to  apply  for  authorization.  This  Uw  the  congregations,  hot- 
beds of  reactionary  tendencies,  had  ignored;  and  on. the  XQth  of 
July  190X,  the  queen-regent  issued  a  decree,  countersigned 
by  Sagasta,  for  enifordng  its  provisions. 

Meanwhile,  however,  more  pressing  perils  distracted  the  atten-> 
tion  of  the  government.    The  industrial  unrest,  fomented  by 
Socialist  agitation,  culminated  in  January  2902  *"  /■iftufrnf 
seriotis  riots  at  Barcelona  and  Saragossa,  and  on  Vamiamd 
the  1 6th  of  February  in  the  ppdamation  of  a  general  ^^tatt^ 
strike  in  the  former  city.     The  government  sent  ^•■■'"■', 
GeQeral '  Weyler,    of    Cuban    notoriety,   to   deal   with    the 
.^  >  See  "  Church :and.Sute  in  Spain.** .  The  Times,  July  15, 1910. 
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situation;  and  order  was  restored.  The  methods  by  which 
this  result  had  been  achieved  were  the  subject  of  violent  attacks 
on  the  government  in  the  Cortes,  and  on  the  13th  of  March 
Sagasta  resigned,  but  only  to  resume  office  five  days  later.  He 
now  returned  to  the  question  of  the  religious  orders,  and  on  the 
9th  of  April  issued  a  decree  proclaiming  his  intention  of  enforcing 
that  of  the  19th  of  July  190Z.  The  attitude  of  the  Church  was 
practically  one  of  defiance.  The  nuncio,  indeed,  announced 
that  the  papacy  would  be  prepared  to  discuss  the  question  of 
authorisation,  but  only  on  condition  that  all  demands  for  such 
authorization  should  be  granted.  To  avoid  a  crisis  at  the  time 
when  the  young  king  was  about  to  come  of  age,  the  government 
yielded;  and  on  the  xoth  of  May  Sagasta  announced  that  a 
piodtu  wivetidi  with  the  Vatican  had  been  established. 

King  Alphonao  XUI.,  whose  enthronement  took  place  with 
all  the  antique  ceremonial  on  the  17th  of  May,  was  himself  at 
Baiknm—  ^^^  outset  under  clerical  and  reactionary  influences, 
mnafi  and  his  contemptuous  treatment  of  ministers — who 
JrSrSff-*^  ^^  ceremonial  functions  were  placed  wholly  in 
'the  background— seemed  to  argue  an  intention  of 
ruling  personally  under  the  advice  of  the  court  camtuUla}  This 
impression,  due  doubtless  to  the  king's  extreme  youth  and 
inexperience,  was  belied  in  the  event;  but  it  served  to  discredit 
the  Liberal  government  still  further  at  the  time.  SeAor  Antonio 
Maura  y  Montanes,  who  proved  himself  later  a 
statesman  of  exceptional  character,  seceded  to  the 
Conservatives.  On  the  7th  of  November  Sagasta 
himself  resigned,  resumed  office  temporarily  on  the  14th, 
and  handed  in  his  final  resignation  on  the  3rd  of  December. 
On  the  6th  of  December  a  Conservative  cabinet  was  formed 
under  Selk>r  Silvcla,  Sefk>r  Villaverde,  pledged  to  a  policy  of 
retrenchment,  taking  the  portfolio  of  finance. 

The  death  of  Sagasta,  on  the  5th  of  January  1903,  temporarily 
broke  up  the  Liberal  party,  which  could  not  agree  on  a  leader; 
its  counsels  were  directed  for  the  time  by  a  committee,  consisting 
of  Seftors  Montero  Rios  and  Moret,  the  marquis  de  la  Vega 
de  Azmijo,  Seftor  Salvador  and  Count  Romanones.  The  Re- 
publicans, under  Salmeron,  also  had  their  troubles, 
due  to  the  growing  influence  of  Socialism ;  and,  finally, 
the  Conservatives  were  distracted  by  the  rivalries 
between  Silvela,  Villaverde  and  Maura.  In  the  country, 
meanwhile,  the.  imrest  continued.  At  Barcelona  the  university 
bad  to  be  closed  to  stop  the  revolutionary  agitation  of  the 
students;  in  April  there  were  serious  riots  at  Salamanca,  Barcelona 
and  Madrid.  The  result  of  the  new  elections  to  the  Cortes, 
declared  on  the  36th  of  April,  revealed  tendencies  unfavourable 
to  the  government  and  even  to  the  dynasty;  the  large  towns 
returned  34  Republicans.  A  ministerial  crisis  followed;  Maura 
resigned;  and  though  the  elections  to  the  senate  resulted  in  a 
large  Conservative  majority,  and  though  in  the  lower  house 
a  vote  of  confidence  was  carried  by  183  to  81,  Silvela  himself 
resigned  shortly  afterwards.  Seftor  Villaverde  was  now  called 
VMtwi*  upon  to  form  a  cabinet.  His  government,  however, 
MM$^,  accomplished  little  but  the  suppression  of  renewed 
"M.  troubles    at    Barcelona.     His    programme  included^ 

drastic  ^  proposals  for  fihancial  reform,  which  necessarily 
precluded  an  adventurous  policy  abroad  or  any  additional 
expenditure  on  armaments,  principles  which  necessarily  brought 
him  into  conflict  with  the  military  and  naval  interests.  On 
the  3rd  of  December  Villaverde  was  forced  to  resign,  his  successor 
being  Seftor  Maura.  Meanwhile,  on  the  a4th  c^  November, 
the  Liberal  party  had  been  reconstructed,  as  the  Democratic 
party,  under  Sefk>r  Montero  Rios. 

Sefior  Maura,  as  was  to  be  proved  by  his  second  admimstra- 
tion,  represented  the  spirit  of  compromise  and  of  conservative 
HniMmtrm  reform.  His  position  now  was  one  of  singular  diffi- 
gff*^»  culty.  Though  a  Catholic,  he  had  to  struggle 
against  the  clerical  coUrU  that  surrounded  the  king, 
and  had  not  influence  enough  to  prevent  the  appointment 
of  Monsignor  Nozaleda,  formerly  archbishop  of  Manila  and 
a  prelate  of  notoriously  reactionary  views,  to  the  important 
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of  Valencia.  His  concessions  to  the  demands  of  the  ministers 
of  war  and  marine  for  additional  estimates  for  the  army  and  navy 
exposed  him  to  the  attacks  of  Villaverde  in  the  Cortes;  and  st^ 
fiercer  criticism  was  provoked  by  the  measure,  laid  by  him  before 
the  Cortes  on  the  23rd  of  June,  for  the  revision  of  the  concordat 
with  Rome,  and  more  especially  by  the  proposal  to  raise  a  loan 
at  4%  to  indemnify  the  religious  orders  for  their  estates  con- 
fiscated during  the  Revolution.  Violent  scenes  greeted  the 
attempt  of  the  government  to  procure  the  suspension  of  the 
parliamentary  immunities  of  140  deputies,  accused  or  suspected 
of  more  or  less  treasonable  practices,  and  when,  on  the  4th  of 
October,  the  Cortes  reopened  after  the  summer  recess,  Seik>r 
Romero  Robledo,  the  president  of  the  lower  house,  opened 
an  attack  on  the  ministry  for  their  attempted  breach  of  its 
privileges.  Furious  debates  followed  on  this,  and  on  the  subject 
of  Maura's  financial  proposals,  which  were  attacked  by  the 
Conservative  Villaverde  and  the  Liberal  Moret 
with  impartial  heat.  On  the  14th  of  December 
Maura  resigned  an  impossible  task  and  King 
Alphonso  made  General  Azcarraga  head  of  a  narrowly  Clerical- 
Conservative  cabinet. 

The  new  ministry,  confronted  by  a  rapidly  spreading  revolu- 
tionary agitation  and  by  a  rising  provoked  by  a  crop  failure 
and  famine  in  Andalusia,  survived  scarcely  a  month. 
On  the  36th  of  January  1905  Azcarraga  resigned, 
and  two  days  later  Seftor  Villaverde  once  more 
became  prime  minister.  He  was  in  no  hurry  to  summon  the 
Cortes,  partly  because  the  elections  to  the  provincial  councils 
were  due  in  March,  and  these  had  to  be  manipulated. so  as  to 
ensure  the  return  ot  a  Senate  of  the  right  colour,  partly  because 
the  convocation  of  the  Cortes  seemed  at  best  a  necessary  evil. 
Already  the  discredit  of  parliamentary  government  was  being 
evidenced  in  the  increased  personal  power  of  the  young  king. 
Alphonso  was  now  taking  himself  loose  from  the  deaderung 
influence  of  the  reactionary  court,  and  was  beginning  to  dj^lay 
a  disconcerting  interest  in  affairs,  information  about  which  he 
was  apt  to  seek  at  first  hand.  The  resignation  of  the  see  ol 
Valencia  by  Archbishop  Nozaleda  was  a  symptom  of  the  new 
spirit.  This  was.  none  the  less  distasteful  to*  the  Republicans, 
who  thundered  against  personal  government,  and  to  the  Liberab, 
who  clamoured  for  the  Cortes  and  the  budget.  The  Cortes  met 
at  last  on  the  X4th  of  June,  and  the  upshot  justified  Villaverde's 
reluctance  to  meet  it.  Attacked  by  Maura  and  Moret  ahke, 
the  prime  minister  (June  20)  accused  hb  former  colleague  ^ 
acting  through  personal  pique;  on  a  motion  of  confidence, 
however,  he  was  defeated  by  304  votes  to  54,  and  resigned. 
He  died  on  the  15th  of  July  following,  within  a  few  weds  of 
his  former  leader  and  colleague  Silvela. 

The  Liberals  now  once  more  came  into  power  under  Sefhir 
£.  Montero  Rios,  SeiVor  Moret  having  refused  the 
The  government  programme,  announced  with  a 
view  to  influencing  the  impenc^g  elections,  included 
financial  reform,  reform  of  the  customs,  modifica- 
tion of  the  octroif  and  the  question  of  the  concordat 
with  Rome.  The  result  of  the  elections  was  a  substantial 
Liberal  majority  in  both  houses.  The  government  was  none 
the  less  weak.  Quarrels  broke  out  in  the  cabinet  between  Seftor 
Jos6  Edieray  the  distinguished  banker  and  famous  dramatist, 
who  as  minister  of  finance  was  intent  on  retrenchment,  and 
General  Weyler,  who  as  minister  of  war  objected  to  any  starving 
of  the  army.  On  the  37th  of  Octob^,  scarcely  a  fortnight  after 
the  opening  of  the  session,  the  government  resigned.  At  the 
instance  of  the  king,  who  was  going  abroad,  Sielkor  Montero 
Rios  consented  indeed  to  resume  office;  but  his  difficulties  only 
increased.  The  price  of  com  .rose,  owing  to  the  reimposition 
by  the  government,  before  the  elections,  of  the  import  duties 
on  com  and  flour;  and  in  November  there  was  serious  rioting 
in  Seville,  Granada,  Oviedo,  Bilbao  and  Valencia, 
while  in  Catalonia  the  Separatist  movement  gathered 
such  force  that  on  the  .29th  martial  law  was 
proclaimed  throughout  the.  province.  The  same  day  the 
government  finally  resigned.    Sefior  Moret  now  accepted  the 
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preimenhip;  he  took  over  Sefior  ficheny'i  budget,  whSe  General 
Weyler  was  replaced  at  the  war  office  by  General  Luque. 

The  great  constitutional  parties  had  broken  up  into  quarrelltng 
groups  just  at  the  time  when,  as  it  seemed,  the  parties  of  reaction 
were  concentrating  their  forces.  Not  the  least  ominous  ^mptom 
was  the  attitude  of  the  officers,  who,  irritated  by  newspaper 
attacks  on  their  conduct  in  Catalonia  more  especially,  demanded 
that  all  crimes  against  the  army  should  be  tried  by  the  councils 
of  war.  The  prolonged  controversies  to  which  this  gave  rise 
were  settled  on  the  i8th  of  March  by  a  compromise  passed  by 
the  Cortes;  under  this  act  all  cases  of  press  attacks  on  officers 
were  to  be  tried  by  the  courts  martial,  while  those  against  the 
army  generally  and  the  national  flag  were  still  to  be  reserved 
for  the  dvil  courts.  The  singular  weakness  of  the  govern- 
ment revealed  by  this  abdication  of  part  of  the  essential 
functions  of  the  civil,  power  would  have  led  to  its  speedy 
downfall,  but  for  the  truce  cried  during  the  festivities  con- 
nected with  the  marriage  of  the  king  with  Princess  Victoria 
Eugenie  £na  of  Battenberg,  which  took  place  on  the  31st  of 
May. 

"Die  king's  marriage  was  in  many  respects  significant.  In  spite 
of  the  young  queen's  "  conversion  "  and  the  singular  distinction 
conferred  on  her  by  the  papal  gift  of  the  golden  rose, 
the  **  Protestant "  alliance  marked  a  further  stage 
in  Alphonso  XIII. 's  emancipation  from  the  tutelage 
of  the  Clerical-Conservative  court.  He  was,  indeed,  increasingly 
displaying  a  tendency  to  think  and  act  for  himself  which,  though 
never  over-stepping  the  bounds  of  the  constitution,  was  some- 
what disconcerting  to  all  parties.  His  personal  popularity, 
too,  due  partly  to  his  youth  and  genial  manners,  was  at  this 
time  greatly  increased  by  the  cool  courage  he  had  shown  after 
the  dastardly  bomb  attack  made  upon  him  and  his  young  wife, 
daring  the  wedding  procession  at  Madrid,  by  the  anarchist 
Matteo  Morales.^  Whatever  his  qualities,  the  growing  entangle- 
ment of  parliamentary  affairs  was  soon  to  put  them  to  the  test. 
For  the  coronation  was  hardly  over  when  Seflor  Moret  resigned, 
i^ffgg  and  on  the  6th  of  July  Captain-General  Lopez- 
fUff^jf  ■  Dominguez  became  head  of  a  cabinet  with  a  frankly 
Mimi§itr»  anti-clerical  programme,  including  complete  liberty 
'"^  of  worship,  the  secularization  of  education,  and  the 
drastic  regulation  of  the  right  of  association.  The  signature 
by  the  king  of  an  ordinance  giving  legal  validity  to  the  civil 
d^  marriages  of  Catholics  aroused  a  furious  agitation 

Mimnti^  among  the  clergy,  to  which  bounds  were  only  set 
<>■■■**■'  by  the  threat  of  the  government  to  prosecute  the 
bishop  of  Tuy  and  the  chapter  of  Cordova.  In  the  session  X9o6r 
1007  the  most  burning  subject  of  debate  was  the  new  Associa- 
tions Law,  drawn  up  by  Sefior  Davila.  Even  in  the  Liberal 
ranks  the  question  aroused  furious  differences  of  opinion;  Sefior 
Montero  Rios,  the  president  of  the  senate,  denounced  the 
"  infamous  attacks  on  the  church ";  the  government  itself 
showed  a  wavering  temper  in  entering  on  long  and  futile  negotia- 
tions with  the  Vatican;  while  in  January  1907  the  cardinal 
archbishop  of  Toledo  presented  a  united  protest  of  the  Spanish 
episcopate  against  the  proposed  law.  This  and  other  issues 
produced  complete  disunion  in  the  Liberal  party.  Already,  on 
the  37th  of  November,  Lopez-Dominguez  had  resigned;  his 
ygg^4f  successor,  Moret,  had  at  once  suffered  defeat  in  the 
Anmfm  house  and  been  succeeded  in  his  turn,  on  the  4th  of 
JJJJJJJ'  December,  by  marquis  de  la  Vega  dc  Armijo.  The 
iHW/fW.  qn^tJQn  ^aj  ^q^  mooted  in  the  cabinet  of  dropping 
the  Associations  Law;  but  on  the  sist  of  January  Sefior  Canalejas. 
president  of  the  lower  house,  who  was  credited  with  having 
inspired  the  bill,  publicly  declared  that  in  that  event  he  would 
cease  to  support  the  government.  By  the  34th  the  cabinet 
had  resigned,  and  a  Conservative  government  was  in  office 
under  Sefior  Maura  as  premier. 

The  administration  of  Sefior  Maura,  which  lasted  till  the  3ist 
of  October  1909,  marks  an  important  epodi  in  the  history  of 

'The  king's  recklets  daring  was  destined  later  to  impair  his 
popularity,  lor  in  an  enthunastic  motorist  blind  sourage  is  a  quality 
•pc  to  be  esrrrised  at  the  expense  of  others. 


modem  Spain.  The  new  premier  was  no  mere  party  politician; 
but  a  sutesman  who  saw  the  need  of  his  country,  on  the  one 
hand  for  effective  government,  on  the  other  hand  for  ste^a^ 
education,  so  as  to  enable  it  ultimately  to  govern  aamn 
itself.  Though  a  sincere  Catholic,  he  was  no  Derical,  Adtaj»Jrtw 
as  was  proved  by  his  refusal  to  withdraw  theT^'*"' 
ordinance  on  dvil  marriage.  The  main  objects  that  he  set 
before  himself  were,  firstly,  the  maintenance  of  order;  secondly, 
the  reform  of  local  government,  so  as  to  destroy  the  power  of 
the  Caciques  and  educate  the  people  in  their  privileges  and 
responsibilities.  The  dissolution  of  the  Cortes  produced  a  cer- 
tain rearrangement  of  parties.  The  Liberal  groups,  as  usual 
when  in  opposition,  coalesced.  The  Republicans,  on  the  other 
hand,  split  into  sections;  in  Barcelona,  Tarragona  and  Gerona 
they  were  Separatists,  while  a  new  party  appeared  under  the 
name  of  SoUdarists,  consisting  of  Separatists,  Carlists  and  Social- 
ists. The  elections  in  April  resulted  in  a  sweeping  Conservative 
victory — the  government  secured  a  majority  in  the  lower  house 
of  88  over  all  other  groups  combined.  As  for  the  "  dynastic 
opposition,"  it  was  reduced  to  a  rump  of  66  members,  a  result 
so  unsatisfactory  from  the  point  of  view  of  the  monarchy  that 
the  government  offered  to  quash  certain  Conservative  returns 
in  order  to  provide  it  with  more  seats.  The  dynastic  opposition, 
however,  considered  that  it  had  been  unfairly  dealt  with  in 
the  conduct  of  the  elections;  and  though,  out  of  consideration 
for  the  dynasty  (an  heir  to  the  throne  having  been  bom  on  the 
loth  of  May),  they  attended  the  opening  of  the  Cortes  on  the 
xjth  of  May,  the  Liberals  refused  to  take  part  in  the  session  that 
followed,  which  lasted  till  the  39th  of  July.  When,  f^,f 
however,  the  Cortes  reopened  on  the  zoth  of  October,  ^tfvJvMm- 
the  dynastic  opposition  was  once  more  in  its  **•■•»*"■• 
place.  It  was  now  that  Sefior  Maura  brought  in  his  Local 
Administration  Bill,  a  measure  containing  439  clauses,  the  main 
features  of  which  were  that  it  largely  increased  the  responsibility 
of  the  local  elected  bodies,  made  it  compulsory  for  every  elector 
to  vote,  and  did  away  with  official  interference  at  the  polls. 
The  bill  met  with  strenuous  opposition,  and  on  the  33rd  of 
December  1907  the  Cortes  adjoumed  without  its  having  been 
advanced. 

At  the  close  of  the  year  an  Anarchist  outrage  gave  the  excuse 
for  the  proclamation  of  martial  law  in  Barcelona,  and  after 
the  opening  of  the  new  session  of  the  0>rtes  (January  33,  1908) 
a  bill  was  introduced  into  the  senate  giving  to  the  government 
the  most  drastic  powers  for  the  suppresaon  of  Anarchism. 
Its  provisions  practically  amounted  to  a  complete  suspen»on 
of  the  guarantees  for  dvil  liberty,  it  met  with  the  most  strenuous 
opposition,  and  its  final  passihg  by  the  Senate  (May  9)  was  fol- 
lowed by  a  serious  crisis.  Tioro  months  before  (March  xo-13) 
King  Alphonso,  with  characteristic  courage,  had  paid  a  surprise 
visit  to  Barcelona,  and  the  general  enthusiasm  of  his  reception 
seemed  to  prove  that  the  disaffection  was  less  widespread  or 
deep  than  had  been  supposed.  In  the  drcumstances,  Sefior 
Maura  dropped  the  Suppression  Bill,  and  the  king  issued  an 
ordinance  re-establishing  constitutional  guarantees  in  Catalonia. 

This  good  feeling  was  unfortunately  not  destined  to  be  of 
long  duration;  and  in  the  following  year  the  struggle  between 
the  antagonistic  forces  in  Spain  once  more  produced  a  perilous 
crisis.  The  Local  Administration  Bill,  after  being  debated  for 
two  sessions,  passed  the  lower  house  on  the  13th  of  February 
1909,  having  at  the  last  moment  received  the  support  of  the 
Liberal  Sefior  Moret,  though  the  Radicals  as  a  whole  opposed  it 
as  gratifying  to  Sefior  Cambd,  the  Regionalist  leader,  and  there- 
fore as  tending  to  disintegration.  Though  ruling  in  the  spirit 
of  an  enlightened  despotism  rather  than  in  that  of  a  constitu- 
tional government,  Sefior  Maura  had  succeeded  in  doing  a  notable 
work  for  Spain.  It  was  inevitable  that  in  doing  so  he  should 
incur  unpopularity  in  many  quarters.  His  efforts  to  recon- 
struct the  Spanish  navy  were  attacked  both  by  the  apostles  of 
retrenchment  and  by  those  who  saw  in  the  shipbuilding  con- 
tracts an  undue  favouring  of  the  foreigner;  the  Marine  Industries 
Protection  Act  was  denounced  as  favouring  the  large  ship- 
owners and  exporters  at  the  expense  of  the  smaller  men;  the 
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Compulsory  Education  Act  as  "  a  criminal  anault  on  the  rights 
of  the  family."  His  ecclesiastical  policy  also  exposed  him  to  the 
fate  of  those  who  take  the  middle  way;  the  Liberals  denounced 
the  minister  of  education,  Don  F.  Rodriguez  San  Pedro,  for 
making  concessions  to  the  teaching  orders,  while  the  archbishops 
of  Burgos  and  Santiago  de  Compostella  fulminated  against  the 
government  for  daring  to  tax  the  congregations.  In  his  reform- 
ing work  Sefior  Maura  had  an  active  and  efficient  lieutenant 
in  the  minister  of  the  interior,  Sefior  La  Cierva.  Under  his 
auspices  laws  were  passed  reforming  and  strengthening  the  police 
force,  instituting  industrial  tribunals,  regulating  the  work  of 
women  and  children,  introducing  Sunday  rest,  early  closing,  and 
other  reforms.  In  short,  the  government,  whatever  criticism 
might  be  levelled  at  its  methods,  had  accomplished  a  notable 
work,  and  when  on  the  6th  of  June  1909  the  Cortes  adjourned, 
its  position  seemed  to  be  assured. 

Its  downfall  was  ultimately  due  to  the  development  of  the 
crisis  in  Morocco.  This  is  described  elsewhere  (see  Morocco: 
History) ;  here  it  is  only  proposed  to  outline  the  effects 
of  its  reaction  upon  the  internal  affairs  of  Spain. 
The  trouble,  long  brewing,  broke  out  in  July,  with  the  attack 
by  the  Riff  tribesmen  upon  the  workmen  engaged  on  the  rail- 
way being  built  to  connect  Melilla  with  the  mines  in  the  hills, 
held  by  Spanish  concessionaires.  The  necessity  for  strengthen- 
ing the  Spanish  forces  in  Africa  had  for  some  time  been  apparent ; 
but  Sefior  Maura  had  not  dared  to  face  the  Cortes  with  a  demand 
for  the  necessary  estimates,  for  which,  now  that  the  crisis  had 
become  acute,  he  had  to  rely  on. the  authorization  of  the  council 
of  state.  The  spark  was  put  to  the  powder  by  the  action  of 
the  war  minister.  General  Linares,  in  proposing  to  organize  a 
new  field  force  by  calling  out  the  Catalan  reserves.  This  sum- 
moned up  too  vivid  memories  of  the  useless  miseries  of  former 
over-sea  expeditions.  On  the  26th  of  July  a  general  strike 
was  proclaimed  at  Barcelona,  and  a  movement  directed  at  first 
against  the  "  conscription  "  rapidly  developed  into  a  revolu- 
tionary attack  on  the  established  order  in  church  and  state. 
Baretham  1*^^  ci^Xi  '^  coUuvies  geniium,  was  seething  with 
Riuagoi  dangerous  elements,  its  native  proletariat  being 
Mr  1909,  reinforced  by  emigrants  returned  embittered  from 
failure  in  South  America  and  a.  cosmopolitan  company  of  refu- 
gees from  justice  in  other  lands.  The  mob,  directed  by  the  revo- 
lutionary elements,  attacked  more  especially  the  convents 
and  churches.  From  the  city  the  revolutionary  movement 
spread  to  the  whole  province.  In  Barcelona  the  rising  was 
suppressed  after  three  days'  street  fighting  (July  '27-29).- 
On  the  28th  martial  law  was  proclaimed  throughout  Spain; 
and  now  began  a  military  reign  of  terror,  which  lasted  until  the 
end  of  September.  In  the  fortress  of  Monjuich  in  Barcelona 
were  collected,  not  only  rioters  caught  red-handed,  but  many 
others — notably  journalists — whose  opinions  were  obnoxious. 
The  greatest  sensation  was  caused  by  the  arrest,  on  the  31st  of 
August,  of  Sefior  Ferrer,  a  theoretical  anarchist  well  known  in 
many  countries  for  his  anti-clerical  educational  work  and  in 
Spain  especially  as  the  founder  of  the  "  by  schools."  He  was 
accused  of  being  the  chief  instigator  of  the  Barcelona  rising, 
was  tried  by  court  martial  (Oct.  11-13),  and  shot.  This 
tragedy,  which  rightly  or  wrongly  aroused  the  most  wide- 
spread indignation  throughout  Europe,  produced  a  ministerial 
crisis  in  Spain.  The  opening  of  the  October  session  of  the 
Cortes  was  signalized  by  a  furious  attack  by  Sefior  Moret  on 
Seflores  Maura  and  La  Cierva,  who  were  accused  of  having 
Faff  of  sacrificed  Ferrer  to  the  resentment  of  their  clerical 
*^"'*  task-masters.  The  government  had  been  already 
weakened  by  the  news  of  Marshal  Marina's  reverse  in  Morocco. 
(Sept.  30);  to  this  new  attack  it  succumbed,  Sefior  Maura 
resigning  on  the  21st  of  October  1909. 

On  the  22nd  the  formation  of  a  new  cabinet- under  Sefior 
Moret  was  announced.  It  was  from  the  first  in  a  position  of 
Mont  singular  weakness,  without  a  homogeneous  majority 
MimMtry,  in  the  Cortes,  and  depending  for  its  very  existence 
i999-m§,  Qjj  ^jjg  uncertain  support  of  the  extreme  Left  and 
the  Republicans.    For  three  months  it  existed  without  daring 


to  put  forward  a  programme.  It  sent  General  Weyier  to  keep 
Barcelona  in  order,  caused  the  release  of  most  of  the  prisoners 
in  Monjuich,  reduced  the  forces  in  Morocco,  reopened  nefotla- 
tions  with  Rome  for  a  modification  of  the  concordat,  and  on  the 
3ist  of  December,  the  end  of  the  financial  year,  was  responsible 
for  the  issue  of  a  royal  decree  stating  that  the  budget  would 
remain  in  force  until  the  Cortes  could  pass  a  new  one.  But, 
meanwhile,  the  municipal  elections,  under  the  new  Load 
Administration  Law,  had  resulted  in  a  triumph  of  the  Liberals 
(Dec.  12).  Sefior  Moret  now  considered  the  time  ripe  for 
a  dissolution;  the  king,  however,  refused  to  consent,  and  on 
the  9th  of  February  1910  the;  ministry  resigned.  The  nev 
cabinet,  with  Sefior  Canalejas  as  president  of  the  council,  in- 
cluded membeis  of  the  various  Liberal  and  Radical 
groups:  Garcia  Prieto  (foreign  affairs),  Coimt 
Sagasta  (interior),  General  Aznar  (war),  the  Demo- 
crat Arias  Miranda  (navy),  Cobian,  a  strong  Catholic  though  a 
Liberal  (finance),  Ruiz  Valarino,  a  Democrat  (justice),  Calbeton 
(public  works)  and  Count  Romanones,  who  advocated  a  liberal 
settlement  with  the  Church  (education). 

Though  at  once  denounced  by  Sefior  Moret  as  "  a  democratic 
flag  being  used  to  cover  reactionary  merchandise,"*  the  name 
of  Canalejas  was  in  itself  a  guarantee  that  the  burn- 
ing question  of  the  relations  of  the  state  to  Rome 
and  the  religious  orders  would  at  last  be  taken  in  ^* 
hand,  while  the  presence  of  so  many  moderate  elements  in  his 
cabinet  dwwed  that  it  would  be  approached  in  a  conciliatory 
spirit.  A  beginning  was  made  with  the  issue  of  a  circular  by 
the  minister  of  finance  (March  x8),  ordering  the  collection  <rf 
taxes  from  all  reUgious  bodies  carrying  on  commercial  and 
industrial  enterprises.  What  more  could  be  done  would  depend 
on  the  result  of  .the  elections  necessitated  by  the  dissoluticm  of 
the  Cortes  on  the  zsth  of  ApriL  Count  Romanones,  desiring 
to  educate  the  electors,  had  been  busy  establishing  schools;  but 
the  sweeping  victory  of  the  Liberals  at  the  polls'  was  prob- 
ably far  more  due  to  the  fact  that  this  was  the  first  eleciion 
held  under  Sefior  Maura's  Local  Administration  Act,  and  that 
the  ignorant  electors,  indignant  at  being  forced  to  vote 
under  penalty  of  a  fine,  where  they  did  not  spoQ  their  ballot 
papers,  voted  against  the  Conservatives  as  the  authors  off  their 
grievance. 

The  government  was  thus  in  a  position  vigorously  to  pursue 
its  religious  policy.  On  the  31st  of  May  the  official  Caceis 
published  a  decree  setting  forth  the  rules  to  which  the  reIig;ious 
associations  would  have  to  submit.  It  was  pdnted  out  that, 
in  conformity  with  the  decree  of  the  9th  of  April  1902,  it  had 
become  necessary  to  coerce  those  congregations  and  associa- 
tions which  had  not  fulfilled  the  formalities  prescribed  by  the 
law  of  1887,  and  also  those  engaged  in  commerce  and  industry 
which  had  not  taken  out  patents  with  a  view  to  their  taxation. 
It  further  ordered  that  dl  foreign  members  <A  congregations 
were  to  register  themselves  at  their  respective  consulates,  in 
accordance  with  the  decrees  of  1901  and  1902.  On  the  nth  of 
June  a  further  and  still  more  significant  step  was  taken.  A 
royal  ordinance  was  issued  repealing  that  signed  by  Canovas 
del  Castillo  (Oct.  23,  1876),  immediately  after  the  proinuK 
gation  of  the  constitution  of  1876,  interpreting  the  nth 
article  of  the  constitution,  by  which  the  free  exercise  of  all 
cults  was  gtiaranteed  in  Spain.  The  article  in  question  forbade 
"external  signs  or  public  manifestations  of  all  religSous  con- 
fessions with  the  exception  of  that  of  the  state,"  which  mas 
defined  by  Canovas  del  Castillo  as  meaning  "any  cmbWin. 
attribute  or  lettering  which  would  appear  on  the  exterior  valis 
of  dissident  pkces  of  worship."^  In  the  speech  from  the  tbrooe 
at  the  <^ning  of  the  new  Cortes  (June  16)  the  king  dedarrd 
that  his  government  would  "  strive  to  give  expression  to  the 
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pablk  aspintionf  for  the  redaction  and  control  of  the  ezoeanve 
number  of  orden  and  religious  ordns,  without  impairing  their 
Indcpoidenoe  in  spiritual  matters,"  and  in  introducing  a  bill 
for  the  amendment  of  the  law  of  1887  Sefior  Canalejas  declared 
that  the  government,  *'  inspired  by  the  universal  spirit  of  liberty 
of  conscience,"  had  given  to  article  si.  of  the  constitution 
"the  full  sense  of  iu  tezt."> 

"Liberty  <rf  conscience,"  a  princ^le  condemned  by  the 
Syflabua  of  1864  and  sneered  at  in  the  encyclical  Paseendi  gregis 
of  xgos,  was  hardly  a  phrase  calculated  to  conciliate  the  Spanish 
dergy,  still  less  the  Vatican.  A  cry  went  up  that  to  allow 
dissident  churches  to  announce  their  presence  was  to  insult  and 
persecute  the  Catholic  Church  ;*  at  Rome  the  decree  was  attacked 
as  unconstitutional,  and  a  breach  of  diplomatic  propriety  all 
the  more  reprehensible  as  negotiations  for  a  revision  of  the  con< 
cordat  were  actually  pending.  A  violent  clerical  agitaticn, 
encouraged  by  the  Vatican,  was  started,  72  Spanish  archbishops 
and  bishops  presenting  a  joint  protest  to  the  government.  Fuel 
was  added  to  the  fixe  by  the  introduction  of  a  bill— known  as 
the  Cadenas  bill— forbidding  the  settlement  of  further  congre- 
gations in  Spain  until  the  negotiations  with  the  Vatican  should 
have  been  completed.  This  was  denounced  at  Rome  as  a  uni- 
lateral assertion  on  the  part  of  the  Spanish  government  of  an 
authority  which,  under  the  concordat,  belonged  to  the  Holy  See 
as  well.  As  a  preliminary  to  negotiation,  the  government 
was  required  to  rescind  all  the  obnoxious  measures.  This 
demand  broke  the  patience  of  the  prime  minister,  and  on  the 
30th  of  July  Seflor  de  Ojeda,  Spanish  ambassador  at  the 
Vatican,  was  instructed  to  hand  i^  his  papen.  In  Vatican 
drdes  dark  hints  began  to  be  dropped  of  a  possible  rapproehe- 
meni  with  Don  Jaime,  who  had  succeeded  his  father  Don 
Carlos,  on  the  i8th  of  July  1909,  as  the  represenUtive  of 
Spanish  legitimacy  and  Catholic  orthodoxy.  The  pretender, 
indeed,  diKUimed  any  intention  of  stirring  up  dvil  war  in 
Spain;  his  mission  would  be  to  restore  order  when  the  country 
should  have  wearied  of  the  republican  regime  whose  speedy 
advent  he  foresaw.  The  fulfilment  of  the  first  part  of  this 
prophet  seemed  to  some  to  be  brought  a  stq>  nearer  by  the 
ovffthrow  of  the  monarchy  in  Portu^  on  the  5th  of  Octoba 
19x0.  For  Spain  its  immediate  effect  was  to  threaten  a  great 
increase  of  the  difficulties  of  the  govenmient,  by  the  immi- 
gration of  the  whole  mass  of  rdigious  congregations  expdled 
from  Portugal  by  one  of  the  first  acts  of  thenew  regime. 

(W*  A.  P.) 

Cbkonolocical  Tables  or  Cbrxstiam  Dtnastzbs  in  Spain. 

Kii^  of  the  Vingoths,  having  relatioas  with  Spain,  but  not 
cttabliahed  within  it: — 


Kings  of  the  Visigbthf  ertabHdied  hi  Spahi>- 


Atautf    .     .     . 
Sigeric    ... 
Wallia    .     .     . 

Theodoricl.     . 

Tboriimund 
Tbeodoricll.    . 
Euric     .     .     . 
AlariclL     .     . 

Cemlk  .     .     . 
Amalarie'    .     . 

410-415. 

41S 

415-419 

419-451 

> 

485-507 
507-51X 
S07-531 

Entered  the  north-east  of  Spain, 
murdered  at  Baroelona. 

His  murderer,  promptly  mur- 
dered in  turn. 

Elected  king,  was  the  ally  (foe- 
deratua)  of  the  empire.  De- 
Migrated  to  south-west  of 
Fmnce  with  all  his  people. 

Made  inroads  into  Spain,  as  ally 
of  the  empire.  Killea  in  the 
battle  with  Attila. 

All  these  kings  had  the  seat  of 
their  government  north  of  the 
Pyrenees.  They  made  inroads 
in  Spain  and  had  a  stronghold 
on  the  north-east.  Alaric  was 
killed  by  the  Prankish  king. 
Clovis,  at  VouilM.  507. 

Bastard  son  of  Abric,  was  mur- 
dered. 

Reigned  in  south  and  aouth-esst 
01  France  under  protection  of 
Theodorir.  the  Ostroeothic 
king  in  Italy.  Fled  before 
Franks  to  Barcelona  at  end  of 
reign,  and  was  murdered  at 
Bairoeknia. 

Tbeudis  .  .     . 

531-548 

Theudigiset 

548-549 

AgiU      .     .     . 

549-554 

AthanagiU  .     . 

554-567 

Uuva  I.      .     . 

567-572 

Leovigikl     .     . 

567-586 

Reocared 

UuvaU.    . 

Witteric.     . 

Gunthemar 
Sisebut  . 
Reccared  II. 

Swintella     . 

Reocimer 

Sisinand 
Chintila 
Tulga     .     . 
Chindaswinth 
Reooeswutb 

Wamba.     . 


Erwic  ... 
Egica  .  .  . 
Witiza  .  .  . 
Roderic .     .     . 


586^1 

601-603 

603-610 

610-613 
6ia-630 
600-621 

631-631 

631-631 

631-636 
636-640 
640-641 
641-653 
649-67* 

673-680 


680-6B7 
687-701 

697-710 
710-71 1 


} 
} 


An  Ostroffoth.  general  of  Theodo- 
ric.  Nfurdered  Amalarie,  and 
was  murdered  in  turn  at 
Seville  by  TheudigesU. 

Murdered  by  Agila. 

Murdered  at  M^da. 

Rebelled  against  Agila,  evscuated 
Andalusia  to  secure  aid  of 
Imperial  officers.  Established 
the  capital  at  Toledo. 

Elected  at  Narfoonne.  Associated 
his  brother  Leovigild  with  him- 
self. 

The  first  Visigoth  king  who  as- 
sumed the  oiadem  and  purple, 
struck  coins  In  his  own  name, 
and  enforced  recognition  of 
his  supremacy  in  all  parts  of 
Spain,  except  the  south  coast. 

Son.  Associated  with  his  father. 
The  first  Vtaigoth  king  who  was 
a  Catholic. 

Son.  Soon  murdered. 

Leader  of  Arian  reaction. 

Obscure  kings. 

Associated  his  family  with  him  on 
the  throne.  They  were  all  de- 
posed by  the  nobles. 


These  kings  were  mainly  sup- 
ported by  the  clergy,  and  were 
engaged  in  endeavouring  to 
make  the  crown  hereditary,  bv 
associating  their  kinsmen  with 
themselves. 


Unrelated  to  his  predecessor  and 
elected  by  the  nobles  was  de- 
posed and  tonsured. 

The  most  obscure  of  the  Visigoth 
kings.  Egica  and  Witiza  ap- 
pear to  nave  continued  the 
struggle  with  the  nobles,  by 
whom  Roderic  was  tumultu- 


ously  elected,  in  opposition  to 
Witua's  son  Actula. 


Early  kings  of  the  Christian  north-west  of  Spain,  of  uncertain 
chronology  and  relationship: — 


Pelayo     .  .     . 
Favila    .     .     . 
Alphonso  I. 

Froik    .    .     . 

AureUo  .     .     . 
Silon      .     .     . 
Maurecat    .     . 
Bermudo     .     . 

Alphonso  II.     . 

Ramiro  I.    . 
Ordofio  I.    .     . 
Alphonso  III.   . 

718-737 
737-739 
739-757 
757-768 

768-774 
774-785 
785-789 
789-793 

79a-84a 

842-850 
850-866 

866-914 

Elected  as  "  king  of  the  Goths." 
Brother  of  Pelayo. 
Son-in-law  of  Pelayo. 

Son  of  Alphonso  I.  Murdered  by 
.  his  brother. 

Brother  or  cousin. 

Brother-in-law  of  Aurelio. 

Bastard  son  of  Alphonso  I. 

Called  the  Deacon,  descendant  of 
Alphonao  I.,  reigned  for  a  very 
short  time,  and  retired  to  a 
religious  house. 

Called  the  Chaste,  son  of  Froila. 
Was  perhaps  chosen  in  opposi- 
tion to  Bermudo. 

Son  of  Bermudo  the  Deacon. 
Son  gf  Ramiro. 
Sonof  Ordofia 
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Period  of  the  imall  tdoffdoinSi  uaftuM,  sepsratioM  tad  reonioot: 
the  sons  of  Alphonso  III.  oaving  rebeOed.  and  foreed  a  divisbn  of 
the  Idngdom  near  the  close  of  the  king's  reign : — 


Garcia 


OfdoAo  IL  . 


Fruda    .     .     . 


Alphonso  IV.    . 


Ramiro  IL  .     . 


Ordofio  III.      . 

SanchoI..*"The 
Fat" 


Ramiro  HI. 


Bermudo  1 1., 
"  The  Gouty 


Alphonso  V.     . 


Bermudo  III.    . 


Fernando  I.,  or 
Ferdinand. 


910-913 


913-923 


933-934 

9»4-93l 
931-950 

950-955 
955-967 


9fi^9to 


9«»-999 


999-1027 


1037-4037 


1037-1065. 


Toole  Leon,  which  then  included 
BaiduUa,  or  Castile,  as  the 
eldest 


Second  son;  became  king  hi 
Gallicia  which  included  north- 
ern Portugal  and  acquired 
Leon  on  the  death  of  his 
brother  Garcia. 

Thifd  brother;  held  Asturlas,  and 
was  king  of  all  north>west  for 
a  short  time  after  death  of 
Ordofio. 

Son  of  Ordofio ;  became  a  monk  at 
Sahs|pin,  and  was  succeeded 
by  his  brother  Ramiro. 

In  hir  reign  Castile  broke  away 
from  Leon,  under  the  count 
Fernan  Consalea. 

Son  of  Ramiro. 

Half  brother  of  Ordofio  III.  and 
son  of  Ramiro  IL  by  his  second 
marriage  with  a  daughter  of 
Sancho  Abarca  of  Navarre. 
Was  driven  out  by  his  noUes, 
in  alliance  with  reman  Gon- 
sales,  count  of  CastHe,  and 
restored  by  the  caliph.  The 
rebels  put  Oidofio.  soa  of 
Alphonso  IV.,  on  the  throne  for 
a  time. 

Son  of  Sancho.  Succeeded  as  a 
boy.  His  reign  was  a  period  of 
anarchy. 

Son  of  Ordofio  IIL^was  supported 
against  his  cousin  Ramiro  III. 
by  the  nobles,  and  was  placed 
on  the  throne  by  the  Hajib 
Mansur. 

Son  of  Bermuda  Began  the 
restoration  of  the  kingdom  after 
the  period  of  anarchy,  and 
subjection  to  the  caliphate. 
KiUedatsiegeofViseu. 

Son  of  Alphonso  V.;  was  killed 
in  battle  at  Tamaron  with 
his  brother-in-law  Ferdinand, 
count  and  then  first  king  of 
Cestile. 

Son  of  Sancho  d  Mayor  of 
Navarre,  king  of  Castile  by 
right  of  his  mothor,  and  m 
Leon  and  Gallicia  by  the  sword. 


Counts  op  Castile 

The  counts  of  Castile  began,  as  a  body,  and  not  as  a  line  of  chiefs, 
in  the  reign  of  Alphonso  the  Chaste  (789-^842).  They  strove  for 
independence  from  the  first,  and  when  one  count  had  replaced  sevoal 
they  achieved  it 


Fernan  Gonzales 

933-968 

Made  himself  independent  of 
Leon.  One  of  his  daughters 
married  Ordofio  IIL  of  Leon. 
By  a  second  marriage  with  a 
daughter  of  Sancho  Abarca  of 
Navarre  he  had  a  boo  and 
successor. 

Garcia  Fernanda 

968-1006 

Soo. 

Sancho  Garcia  . 

1006-1038 

Son. 

Garcia   .     .     . 

1038 

Murdered.  Castile  then  passed 
to  Garcia's  sister,  the  wife 
of  Sancho  d  Mayor  of 
Navarre. 

Eailt  Kufos  or  Navaeu 


Theeariy  history  of  Navam  has  been  overlaid  with  fible,  mad  with 
pure  falsification,  largely  the  work  of  the  Benedictines  of  San  Juaa 
de  la  Pefia  near  Huesca.  Their  object  was  to  prove  the  foundation 
of  their  house  by  a  Idng  of  Navarre,  Anfpa  and  Sobrarbe,  in  the  9th 
century.  They  were  helped  by  the  patriotism  of  the  Aragoneae,  vrao 
wished  to  give  their  kingdom  an  antiquity  equal  to  tiMt  of  Leon. 
Hence  much  pure  invention,  bolsterea  up  by  forgery  of  chartersi 
Caisification  of  genuine  ones,  sind  construction  of  imaginary  pedigrees^ 


Sancho  Abarca, 
tM  Brogues 


Garcia  Sanehes  . 

Sancho  Garcia    . 

Garcia  Sanehes  . 

"TheTrembler" 


Sancho  d  Mayor 


Garcia  IIL  .     . 
Sancho  IV.  .     . 


906-936 


936^966 

966-993  - 
993-1000 


1000-1035 


1035-1054 
X054-1076 


Blade  hlmsdf  independent  king 
at  Psmplona.  He  f ought  witn 
the  Carolingian  counts  of  tbe 
marches,  and  in  aUtaoce  with 
theSpanish  Mahommedan  Bent 
Casi  of  Sarsgoasa. 


Very  obscure.  The  moat  un- 
doubted penonality  of 
time  is  Tota  rTheoda).  1 
of  Sancho  Abarca,  who  gorv- 
erned  for  her  son  and  whooe 
daughters  were  married  to  the 
Iddgs  of  Leon  and  coimta  of 
Cartilfft 

Son  of  "The  Trembler."  He 
married  a  daughter  of  Sancho 
Garcia,  count  of  Castile.  On 
the  murder  of  Gaida,  tbe  Inat 
count,  he  took  Castile  by  ri|^t 
of  his  wife.  He  inherited,  or 
acquired,  superiority  over  the 
central  Pyrenean  regions  d 
Aragon  and  Sobrsrbe.  ^  He  di- 
vided his  various  domtnionn— 
Navarre  to  Gaicia,  Castile  to 
Fernaiido,Sobrarbeto  Gooalob 
and  Aragon  to  Ramiro 
ches,  a  natural 


Knied  in  battle  with  his  brother 
Fernando  of  Castile  and  Leon 
at  Atapuerca. 

Son.  Murdered  by  his  natnnl 
brother  Ramon  at 
The  Navarrese  then 
Sancho  Ramires  of  Aragoa  as 
king.  The  Idngdoms  remained 
united  till  1 134. 


Historic  kingdom  of  Aragon  t— 


Ramiro  Sanchez 


Sancho  I. 

Peoro  I.  .  . 

Alphonso  I.'The 
Battler." 

Ramiro  II.    .   . 


PetronlUa    .     . 


1035-1067 


1067-1094 

1094-1103 
1103-1134 


"34-1137 


1x37-1164 


Natural  son  of  Sancho  d  Mayor 
of  Navarre,  who  on  the  death 
of  his  legiumate  brother  Goo- 
salo,  annexed  Sobrarbe.  The 
Idi^om  of  Sobrarbe  lasted 
only  during  the  life  of  Gonaalg 

Son  of  Ramiro.  Was  killed 
while  besieging  Huesca. 

Son  of  Sancho. 


Second  son  of  Sancha  He 
Saragoaaa  from  the  Moors,  and 
was  married  to  Umca,  qoeen 
of  ^ytTil*  and  fifffn. 


Third  son  of  Sancho.  A 
who  was  eaclaustrated  after 
the  death  of  Alphonso,  but  re- 
turned to  the  cloister  on  the 
birth  of  his  daughter  PetnoaBa. 

Married  to  Ramon  Berengoer, 
count  of  Barcdona,  who  be- 
came king  by  right  of  his  wife. 


The  Eailt  Counts  op  BaKCBLONa 

In  the  last  years  of  the  8th  and  beginning  of  the  9th  centary. 
Chariemagne  and  Louis  the  Pius  began  conquering  the  rwrth  cast 
of  Spain,  which  the  Arabs  had  oocumed  as  eariy  as  713.  By  811 
the  Franks  had  conquered  as  far  as  Tortoaa  and  Tarragona.  The 
territory  gained  was  called  the  Marca  Hispaaica,  and  wasgpvcrBed- 
by  counts  of  Roussillon,  Ampurias,  Besaltu,  Barcdona,  Cerdefia. 
Fulhus  and  UrgelL  They  became  independent  during  the  decadence 
of  the  Carolingians.   Tbe  supremacy  was  acquired  ^aduaOy  by  the 
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eottttti  of  B«foeloiii  vlio  bectmt  todcptndmt  with  Wnfred  I.  by 
874.  H«  and  hit  Imnaduite  denendanu  gndually  nibdned  tbe 
otMT  eoimu.  They  tufftml  much  from  the  Inroedt  of  Maaiur  in 
the  loth  century,  but  on  the  decline  of  the  caliphate,  they  took  part 
la  tbe  general  advance. 


Dewfw^uef  Ramon  I* 


Ramon 

"TheOld.^' 


Ramon  uciengucr  II< 

and 
Berenguer  Ramon  II. 

Ramon  Beicnguer    . 


Ranon  Berenguer 


totS-tos5 


1035-1076 


1076-1083 
1076-1082 

io89~ii3i 


1131-1162 


Hdd  Baicelooa,  Vich  and 
MaoreM  with  land  con- 
quoed  from  the  Moon  to 
theiouth. 

^'  HU  father  had,dMde<i 

his  wKiow  and  all  ^  eons, 
but  Ramon  Beicnguer 
reunited  them  by  force. 
He  left  hb  domiaioatobe 
hdd  in  common  by  his 
two  sons. 

Ramon  Berenguer  11.  Cap 
d'estops  rrow  Pomn 
was  murdered  by  Beren< 
guer  Ramon  11.,  whose 
end  is  unknown. 

Son  of  Ramon  Berenguer  II. 
By  his  marriage  with 
\idoasaor  Douoe  of  Pro- 
vence he  acquired  territory 
in  south-eastern  France. 
He  inherited  or  subdued 
all  the  other  oountships  of 
Catakwia,  except  Peralada. 

Son.  Inherited  the  Spanish 
possesnons  of  hb  father, 
the  French  going  to  a 
brother.  Was  betrothed 
to  Petronilla  of  Aragon. 
and  masried  her  in  1150. 
becoming  king  of  Aiagon. 


Second  period  of  the  union,  disunion  and  reunion  of  Castile  and 
Leon  from  Fernando  1.  to  Fernando  III.  Fernando  I.  divided  his 
domiiuons  among  hu  three  sons:  to  Sancho.  the  eldest,  Castile: 
to  Alfonso,  the  second  son.  Leon;  to  Gaida,  the  third  son,  Gallida. 


Sancho  II.   .     . 

1065-1072 

He  expelled  Alphonio  and  Garcia, 
reuniting  the  three  kingdoms. 
Murdered  at  Zamora. 

AlphonsoVI.    . 

1065-1109 

Returned  from  exile,  obtained  all 
the  three  kinf^doms,  and  im- 
prisoned  Gsroa  for  uf e. 

Unaca   . 

110^1126 

Daughter  of  Alphonso  VT.,  and 
widow  of  Raymond  of  Bur- 
gundy. 

Alphonso  VII.  . 

1 126-1 157 

Son.  RecogiuziMi  as  king  in 
Gallicia  during  his  mother's 
life.  Divided  his  kingdoms 
between  his  sons;  to  the  elder 
Sancho.  Castile,  to  the  younger, 
Fernando,  Leon. 

Sancho  III.  .    . 

1157-1158 

In  Castile. 

Fernando  II.     . 

1157-1188 

In  Leon. 

Alphonso  VIII.. 

1158-1214 

Castile.  Son  of  Sancho  III. 

Alphonso  IX.    . 

I 188-1230 

Leon.  Son  of  Fernando  If.  Is 
numbered  IX.  because  he  was 
junior  to  the  couan  Alphonso 
of  Castile. 

Henry  I.      .     . 

1214-1217 

Castile.    Son  of  AIphon«>  Vin. 

Bcrengaria  . 

1217- 

Daughter  of  Alphonso  VIII. 
Married  to  Alphonso  IX.  of 
Leon,  but  the  marriage  was 
declared  uncanonical  by  the 

pope.    The  children  were  de- 

claired  legitimate.    Berengaria 

to  her  son  Fernando  by  the 

uncanonical  marriage  with 
Alphonso  IX.  of  Leon. 

Fernando  lit.  . 

1217-1252 

Inherited  Leon'  on  the  death  of 
his  father  Alphonso  IX.,  and 
united  the  crowns  for  the  last 

time,  in  1230. 

Castilb  and  Lioir  till  trb  Umiok  Wrni  Aiagom. 

Fernando  III.  was  king  of  Castile  and  Leon  from  1230  to  1252. 

Alphonso  X. 

1252-1284 

Eldest  son  of  Fernando  IIL 

Sancho  IV.  . 

1384-1295 

Second  son  of  Alphonso  X.  Was 
preferred  to  the  sons  of  his 
elder  brother  Ferdinand  de  la 
Cerda.  who  died  in  Alphonao's 
lifetime. 

Ferdiaaad  IV.  . 

1295-1312 

Sonof  Saaeha 

Alphonso  XI.    . 

1311-1350 

Son  of  Ferdmasd  IV. 

Peter 'The  Cruel" 

1350-1369 

Son  of  Alphonso  XI. 

Henry  IL    .     . 

1369-1379 

Natuial  son  of  Alphonso  IX. 
He    deposed    and    murdered 

Peter,  and  founded  the  lineof 

the  new  kings. 

JohnL  .     .     . 

1379-1390 

Son  of  Henry  II. 

Henry  III.  .     . 

1390-1406 

Son  of  John  I. 

John  II.      .     . 

1406-1454 

Sao  of  Henry  IIL 

fi 

Son.  The  legitimacy  of  the 
daughter  of  his  second  marriage 
was  not  recogni»d,  and  the 

Henry  IV.   .     . 

I454-I474 

M 

Isabella.     .     . 

1474-1504 

nster,  who  married  Ferdinand 

V 

of  Arsgon.  The  marriage 
united  tne  crowns  in  1479. 

Aragon,  from  the  union  with  the  county  of  Barcelona,  to  the  union 
with  Cutiler— 


Alphonso  II. 


Peter  IL      .     . 

James  I.,  "  The 
Conqueror." 


Peter  in.    . 


Alphonso  III.    . 
James  II.    .     . 


Alphonso  IV.    . 
Peter  IV.     .     . 

John  I.  .     .     . 


Martin  .     .     . 


Ferdinand  I. 


Alphonso  V. 


John  II. 


Ferdinand  II. 


1162-1196 


1196-1213 
1213-1276 


1276-1285 


1285-1291 
1291-1327 


1327-1336 
1336-1387 

087-1395 


«395-i4io 


1412-1416 


1416-1458 


1458-1479 


1479-1516 


Son  and  successor  of  Petronilla 
and  Ramon  Berenguer  IV. 
Recovered  the  Provenod  pos- 
sessions of  Ramon  Berenguer  II. 

Son.   Killed  at  Muict. 

Son.  Conquered  the  Balearic 
Islands  and  Valencia.  Left  the 
islands  to  his  son  James,  from 
whom  the  title  paswd  in  succes- 
sion to  Sancho  (d.  1324),  hu 
ddest  son,  to  Sancho's  nejphew 
lames  (d.  I349)i  and  to  another 
James,  his  son  (d.  1375);  but 
the  actual  possession  was  re- 
covered by  tne  elder  line  before 
the  extinction  of  the  younger 
branch. 

Eldest  son.  Conquered  Sicily. 
cUumed  by  right  of  his  wife 
Constance,  daughter  of  Man- 
fred of  Beneventum. 

Eldest  son.  Succeeded  to  Spanish 


Second  son  of  Pfeter  III.  He  had 
succeeded  to  Sicily,  but  it- 
signed  his  rights,  which  were 
inen  assumed  by  his  brother 
Frederick,  who  founded  the 
Aragonese    line   of    kings   of 

Son  of  James  II. 

Finally  reannesoed  the  Balearic 
Islands. 

Son  by  the  marriage  of  Peter  IV. 
with  his  cousin  bleanor  of  the 
Sicilian  line. 

Younger  brother  of  John  I.  His 
son  Martin  was  chosen  kingol 
Sicily,  but  died  in  1400.  The 
male  line  of  the  kings  oTAngon 
of  the  House  of  Barcelona  ended 
with  Martin. 

Second  son  of  Eleanor,  rister  of 
Martin,  and  wife  of  John  I.  of 
Castile.  Succeeded  by  choice 
of  the  Cortes. 

Son.  Spent  most  of  hb  life  in 
Italy,  where  he  was  king  of 
Naples  and  Sicily. 

Brother  of  Alphonso  V.,  whom  he 
succeeded  m  the  Spaiush  pos- 
sesnons, and  Sicily,  but  not  in 
Naples. 

Son.  Hb  marrbge  with  Isabella 
united  the  crowns. 
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NavuntiHtlweo 


SuchoVl..  alltd    I 

SudutVII.       . 
TliEoUd  I. 


«t  i'  Ftrdiuail  Ibc  CatluUe:  - 


lnll..aJLnl 
John  I. «(  A 


1479-1483 
i*«S-IS>4 


a  the  death  s^  Alpbonio 


■ufhUT,  «Ue  vl  nUlp  tV,  r 

■bBtbed  in  Fnu,  ud  t 
imuBsl  till  lul,  when  c- 
the  dalb  el  dCiriB  IV.  of 
Frua,  the  lut  of  the  houe 
U  Hii(h  Capet,  It  puaed  <  - 
Ml  niece  Tcadne.  deothter  u 
Lai[>  X.   ud  irife  oTPhlllp. 


o(   Foix.     She   died  ia  the 
Navarre  paiaed  lo  ha  gnidd- 


B  D'Albret.    Tlii 


Kmci  or  Uhitsd  Sr* 


FenJiaaod  VI. 
Charka  III. . 
ChailctlV.  . 


lJOO-1746 


1746-ITS9 

I7S«-17M 
■  78S-lSoa 


Daughter  of  iKbella.  vhon  ihe 
Kded  in  CaKile,  with  liet 
land  Philip  1..  Ill  HabdHiiJ 


Son.    Died 

Succeeded  by  the  Hill  oT  Chariei 

n..a>irandiona("     '    ~ 

•a,  daughter  at  Phi 

a(  Louii  XIV. ,  Idni 

With  him  began  tb 

Spanith  BouHkhu.    He  atKli- 

1725  in  favour  of  huioaLduii, 
Loliia  died. 
Son  by  Philip  V.'i  Gnt  matriafe 
with  Mana  Louitt  ot  Savuy. 
Died  without  iiaue. 


Son.     He  abdicated  uadet 


n   Ferdinand,  and   tl 


ip  V.  bv  hi 
ihEliabell 

re 


Kmu  OF  UmnD  Sran  (I'wIfanJ) 


wai  publiihed  by  Capuln  j.  Stephen!  la  1699.'  Tic 
aioa  ol  CerAninw  Zucita  (iSiD)  are  vffy  fai  aupeffcr 
totbehinoryofMaiianainrntidimaiidraiwch.  The aieal k^dciI 
of  Spaniih  hiuofiaiu  died  out  with  the  other  glotia  oTthe  aatioa 
in  (he  17th  tcntury.  The  later  poiodi  have  bca  <)idi>inMlv 
treated  bf  (ben,  but  Dos  Antonio  Cimvu  del  CaidDo  pabKehocI 
ioaie  valuable  Mudiea  on  the  later  AuMrian  dyoaity  undir  tbc  title 
EiMiltM  M  taaUa  dr  F^f  IV-  (iMg).  The  ntkr  ^v  abet 
ctmHilt — for  the  earlier  period — Floriaa  at  OcampD  and  Anliniaia 
de  Moralea.  wfaoae  conhincd  meka  are  known  aa  the  CMhb  fenewf 
ib£i^*a(fol.editlaiuJS41-ISM,republiiliedlnloiBaIlvelBiiie>M 
Madrid,  lral~'79')-  Thuwaicantliuied  by  PnideBcladeSaBd»«L 
biihi^  of  Tuv  and  afterwardi  of  Pampeluoa,  under  the  title  of 

Both  indent  and  later  lir 


,  it  Lou:  Ftnamda  !,-A 

iinea  an  dealt  with  in  tbt  HiUmm  (onW 

,  .  jdmdaoj  de  la  mf  oadnww  dr  fo  kijtmim 

itei  Hq.)— I  Ktiei  of  >tudi«l3y  diScrent  handi;  thatoa 
the  mgnoi  Charla  111.,  by  Seflor  ManucTDinvila,  ia  very  valnibfa 
for  the  later  iBib  centuiy.    An  aonunt  ol  the  troubled  yeara  of  tke 
igth  century  ha>  tieen  written  by  Don  Anienia  Pinla.  Hud 
uainw^ardjHd  rjSjE-l6j9). 

(iMMo.  J  volilBaiBJona  1001-19(16).  The  Mandardau  thoeiiy  foe  thr 
Mahonuoedin  Mi  of  Spanieh  hlooiy  i>  the  JTuMtrr  do  if bhAmu 
d'Etpgpir,  fli-nio.  by  R.  P.  A.  I>oiy  (4  voIl.  Leiden.  tS6t).  It 
requirei  to  be  iupptemented  by  Don  Paacual  de  Cawoa«ia*a  liiiiila 
tion  of  Al  MaltLari't  HitUn  tf  On  JfatMiMdan  0TMilte  -  Sfm 
(1840-1143)  and  by  SeOgr  FrandKoCodtia'i  Dtnlrwria  jioMti- 
tiin  it  Iti  Mnormiia  «B  ftHM  (Sanigoaia,  ilm)  and  EittMn 
crUiai  it  Jiiil.  wnte  iipaMs  (ibid„  lou).  Sec  aboStnidevLa^ 
Poole,  Tkt  ilmt  in  Sfoiu  ("  Story  of  the  Nation  "  Setiea,  imt 
and  5.  P.  Scott,  ifiil.  tf  IW  Jfagriit  SmfiH  u  Emft  (3  vola.. 
Philadelphia  and  London.  1904).  Other  EngUA  worfca,  on  ftnenl 
Spaniih  hiuory.  are  Mania  A.  S.  Hum*'*  ^>a,  it  CradacB  md 
Dtcay.  i47<>-'jfi  (Cambridge.  itaS}  and  Jfedirw  5Hta.  ijta- 
iSdS  {■■  Story  of  the  Naiiont  "  Saw*.  iRm).  and  BuiIb  Clartc'a 
ifofmi  Sfaii.  iSis-iSgS  (Cambridge.  l^oA.  EndleBt  •UBOiaiiea 
of  Spani^  hmory  year  by  yenr  are  pubUahed  lit  the  Haatand 
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Tbe  Spanish  Languagb 

The  Iberian  Peninsula  is  not  a  linguistic  unit.  Not  to  speak 
of  the  Basque,  which  still  forms  an  island  of  some  importance  in 
the  north-west,  three  Romance  languages  share  this  extensive 
territory:  (i)  Portuguese-Galidan,  spoken  in  Portugal,  Galida, 
and  a  small  portion  of  the  province  of  Leon;  (2)  CastiUan, 
covering  about  two-thirds  of  Uie  Peninsula  in  the  north,  centre, 
and  south,  (3)  Catalan,  occupying  a  long  strip  of  territory  to  the 
east  and  south-east. 

These  three  varieties  of  the  Romana  rustica  are  marked  off 
from  one  another  more  distinctly  than  is  the  case  with,  say 
tbe  Romance  dialects  of  Italy;  they  do  not  interpenetrate  one 
another,  but  where  the  one  ends  the  other  begins.  It  has  only 
been  possible  to  establish  at  the  points  of  junction  of  two 
linguistic  regions  the  existence  of  certain  piixed  jargons  in  which 
certain  forms  of  each  language  are  intermingled;  but  these 
jargons,  called  into  existence  for  the  necessities  of  social  relations 
by  bilinguists,  have  an  essentially  individualistic  and  artificial 
character.  The  special  development  of  the  vulgar  Latin  tongue 
in  Spain,  and  the  formation  of  the  three  linguistic  types  just 
enumerated,  were  promoted  by  political  circumstances.  From 
the  9th  century  onwards  Spain  was  slowly  recaptured  from  the 
Mabommedans,  and  the  Latin  spoken  by  the  Christians  who  had 
taken  refuge  on  the  slopes  of  the  Pyrenees  was  gradually  carried 
ba'ck  to  the  centre  and  ultimately  to  the  south  of  the  Peninsula, 
whence  it  had  been  driven  by  the  Arab  invasion.  Medieval 
Spain  divides  itself  into  three  conquistas — that  of  Castile  (much 
the  most  considerable),  that  of  Portugal,  and  that  of  Aragon. 
If  a  given  province  now  q)eaks  Catalan  rather  than  CastiUan, 
the  explanation  is  to  be  sought  simply  and  solely  in  the  fact 
that  it  was  conquered  by  a  king  of  Aragon  and  peopled  by  his 
Catalan  subjects. 

I.  CaUtlaM. — ^This  domain  now  embraces,  on  the  mainland, 
the  Spanish  provinces  of  Gerona.  Barcelona,  Tarragona  and 
L^rida  (the  old  principality  of  Catalonia),  and  of  Castellon  de  la 
Plana,  Valencia  and  Alicante  (the  old  kingdom  of  Valencia), 
and,  in  the  Mediterranean,  that  of  the  Balearic  Islands  (the  old 
kingdom  of  Majorca).  Catalan,  by  its  most  characteristic 
features,  belongs  to  tbe  Romance  of  southern  France  and  not  to 
that  of  Spain;  it  is  legitimate,  therefore,  to  regard  it  as  imported 
into  Spain  by  those  Hispani  whom  the  Arab  conquest  bad  driven 
badi  beyond  the  mountains  into  Languedoc,  and  who  in  the 
9th  century  regained  the  country  of  their  origin;  this  condusion 
b  confirmed  by  the  fact  that  the  dialect  is  also  that  of  two 
French  provinces  on  the  north  of  the  Pyrenees — Roussillon  and 
Cerdagne.  From  the  9th  to  the  12th  century  Catalan  spread 
farther  and  farther  within  the  limits  of  Catalonia,  properly  so 
called;  in  1339  it  was  brought  to  Majorca  by  Jaime  el  Con- 
quistador, and  in  1338  the  same  sovereign  carried  it  to  Valencia 
also.  Even  Murcia  was  peopled  by  Catalans  in  X366,1>ut  this 
province  really  b  part  of  the  Castilian  conquest,  and  accordingly 
the  Castilian  element  took  the  upper  hand  and  absorbed  th^ 
dialect  of  the  earlier  colonists.  The  river  Segura,  which  falls 
into  the  Mediterranean  in  the  neighbourhood  of  Orihuela,  a 
little  to  the  north  of  Murcia,  is  as  nearly  as  possible  the  southern 
boundary  of  the  Catalan  domain;  westward  the  boundary  coin- 
cides pretty  exactly  with  the  political  frontier,  the  provinces 
of  New  Castile  and  Aragon  not  being  at  all  encroached  on. 
Catalan,  which  by  the  reunion  of  Aiagon  and  the  countship 
of  Barcelona  in  Z137  became  the  official  language  of  the 
Aragonese  monarch]r--aIthough  the  kingdom  of  Aragon,  consist- 
ing of  the  present  provinces  of  Saragossa,  Huesca  and  Teruel,  has 
alwasrs  been  Castilian  in  speech — established  a  footing  in  Italy 
also,  in  all  parts  where  the  domination  of  the  kings  of  Aragon 
extended,  vis.  in  Sicily,  Naples,  Corsica  and  Sardinia,  but  it 
has  not  maintained  itsdf  lure  except  in  a  single  district  of  the 
last-named  island  (Alghero);  everywhere  else  in  Italy,  where  it 
was  not  qx>ken  except  by  the  conquerors,  nor  written  except  in 
the  royal  chancery,  it  has  disappeared  without  leaving  a 
trace. 

In  the  13th  century  the  name  given  to  the  vulgar  tongue  of 
eastern  Spain  was  CataUmesch  (jCaialanitcus)  or  Caiald  \Cata- 


lanusy-tlkt  idiom  of  the  Catalans.*  By  Catalanesch  or  CataU 
was  understood,  essentially,  the  spoken  language  and  the  lan- 
guage of  prose,  while  that  of  poetry,  with  a  large  admixture  of 
Provencal  forms,  was  eariy  called  Lemosit  Limosi  or  language 
of  Limousin — Catalan  grammarians,  and  particularly  the  most 
celebrated  of  them,  Ramon  Vidal  de  BesaKi,  having  adopted 
Lemon  as  the  generic  name  of  the  language  of  the  troubadours. 
These  grammarians  carefully  distinguish  the  vulgar  speech,  or 
pla  Caiald,  from  the  refined  Irobar  idiom,  which  originally  is 
a  modified  form  of  ProvengaL  Afterwards,  and  especially  in 
these  parts  of  the  CataUn  domain  outside  of  Catalonia  which 
did  not  acknowledge  that  they  derived  their  language  from  that 
province.  Lemon  received  a  more  extensive  signification,  so' 
as  to  mean  the  literary  language  in  general,  whether  of  verse 
or  of  prose.  To  this  hour,  particularly  in  Valencia  and  the 
Balearics,  Lemon  is  emptoyed  to  designate  on  the  one  hand  the 
old  Catalan  and  on  the  other  the  very  artificial  and  somewhat 
archaizing  idiom  which  is  current  in  tht  jocks  Jlorals;  while  the 
spoken  dialect  is  called,  according  to  the  localities,  VaUncid 
(in  Valencia),  Majorqui  and  Menorqui  (in  Majorca  and  Minorca), 
or  Catald  (in  Catalonia);  the  form  Catalanesch  is  obsolete. 

The  principal  features  which  connect  Catalan  with  the  Romance 
of  France  and  separate  it  from  that  of  Spain  are  the  following: 
(i)  To  take  first  its  treatment  of  the  final  vowels— Catalan, 
like  French  and  Provencal,  having  only  oxytones  and  paroxy- 
tones,  does  not  admit  more  than  one  syllable  after  the  tonic 
accent:  thus  anima  gives  armaf  cdmera  gives  camAra,  All  the 
proparoxytonea  of  modem  Catalan  are  of  recent  introduction 
and  due  to  Castilian  influence.  Further,  tbe  only  post-tonic 
Latin  vowel  preserved  by  the  CataUn  is,  as  in  Gallo-Roman, 
a :  mare  gives  mar,  grain  (f)  gives  ffo/,  but  anima  gives  arma; 
and,  when  the  woid  terminates  in  a  group  of  consonants  requir- 
ing a  supporting  vowel,  that  vowel  is  represented  by  an  e: 
arb{o)rem.  Cat.  abre  (Prov.  and  Fr.  arhre,  but  Cast.  drM\ 
Pop{u)l{us),  Cat.  pobU  (Prov.  poUe,  Ft,  peuple,  but  Cast,  pneblo); 
sometimes,  when  it  is  inserted  between  the  two  consonants 
instead  of  being  made  to  follow  them,  the  supporting  vowel  is 
represented  by  an  0:  eicdiuM  (scindalum),/f^M/(frivolus), 
cfrcol  (c  i  r c  u  lu  s).  In  some  cases  a  post-tonic  vowel  other  than 
a  is  preserved  in  Catalan,  as,  for  example,  when  that  vowel 
forms  a  diphthong  with  the  tonic (nni,  Deus;  £6f«if,Hebreus); 
or,  again,  it  sometimes  happens,  when  the  tonic  is  followed  by  an 
t  in  hiatus,  that  the  i  persists  (dilitoi,  dilfivium;  serrici,  ser- 
vicium;  Wn,  libium;  dr»,  cereus);  but  in  many  cases  these 
ought  to  be  regarded  as  learned  forms,  as  is  shown  by  the  exist- 
ence of  parallel  ones,  such  as  servey,  where  the  atonic  i  has  been 
attracts!  by  the  tonic  and  forms  a  diphthong  with  it  {serrici, 
servii,  servey).  What  has  just  been  said  as  to  the  treatment 
of  the  final  vowels  in  Catalan  must  be  understood  as  applying 
only  to  pure  Catalan,  unaltered  by  the  predominance  of  the 
Castilian,  for  the  actual  language  b  no  longer  faithful  to  the 
principle  we  have  laid  down;  it  allows  the  final  0  atonic  in  a 
number  of  substantives  and  adjectives,  and  in  the  verb  it  now 
conjugates  canto,  temo,  senta — a  thing  unknown  in  the  ancient 
language.  (2)  As  regards  oonjtigation  only  two  points  need 
be  noted  here:  (a)  it  employs  the  form  known  as  the  inchoative, 
that  b  to  say,  the  lengthening  of  the  radical  of  the  present  in 
verbs  of  the  third  conjugation  by  means  of  the  syllable  ex  or  tx, 
a  proceeding  common  to  Italjan,  Walachian,  Provencal  and 
French,  but  altogether  unknown  in. Hispanic  Romance;  (b) 
the  formation  of  a  great  number  of  past  participles  in  which  the 
termination  b  added,  as  in  Provencal,  not  to  the  radical  of  tbe 
verb,  but  to  that  of  the  perfect:  tingtU  from  Hnch,  pogiU  from 
pock,  conegnt  from  coneck,  while  in  Castilian  tenido  (formerly 
also  lenudo),  podido,  conocido,  are  participles  formed  from  the 
infinitive. 

As  for  features  common  to  Catalan  and  Hispanic  (Castilian 
and  Portuguese)  Romance,  on  the  other  hand,  and  which  are 
unknown  to  French  Romance,  only  one  b  of  importance;  the 
conservation,  namely,  of  the  Latin  «  with  its  ori^nal  sound, 
while  the  same  vowel  has  assumed  in  French  and  Provencal^ 
*  The  origin  of  the  name  Ccieienia  U  unknown. 
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from  a  very  early  period— earlier  doubtless  than  the  oldest 
existing  monuments  of  those  languages— a  labio-palatal  pro- 
nunciation (U).  It  is  not  to  be  supposed  that  the  sq>aration  of 
Catalan  from  the  Gallo-Roman  family  occurred  before  the 
transformation  had  taken  place;  there  is  good  reason  to  bdieve 
that  Catalan  possessed  the  U  at  one  time,  but  afterwards  lost 
it  in  its  a>ntact  with  the  Spanish  dialects. 

Catalan  being  a  variety  of  the  langue  d'oe,  it  will  be  con- 
venient to  note  the  peculiarities  of  its  phonetics  and  inflexion 
as  compared  with  ordinary  Provencal. 

Tonic  Vawds.—With  nsard  to  a,  which  is  pronounced  alike  in 
open  and  clow  syUablea  (amar,  a  m  a  r e;  abre,  arbor),  there  is 
nothing  to  remark. ,  The  Latin  i,  which  is  treated  like  I,  ^ves  e, 
sometimes  dooet  aoinetimes  open.  On  this  point  Catalan  is  more 
hesitating  than  Provencal;  it  docs  not  distinguish  go  clearly  the 
pronunciation  of  e  according  to  its  origin;  while  i  (I)  is  capable  of 
yielding  an  open  «,  the  I  is  often  pronounced  close,  and  the  poets 
nave  no  difficulty  in  making  words  in  «  close  and  in  e  o^n  rhyme 
together,  which  u  not  the  case  in  Proven^aL  The  Latm  I  never 
yidds  M  in  Catalan  as  it  does  in  French  and  occasionally  in  Pro- 
vencal; sedet  becomes  seu  (where  u  represents  the  final  d), 
p e  d  e  m  makes  peu,  and  e  g  o  «tt;  in  some  words  where  the  tonic  I 
IS  followed  by  a  syllable  in  which  an  i  occurB,  it  may  become  i  (*>, 
h  S  r  i;  m»g,  m  i  d  i  u  s;  mils,  melius);  and  the  same  holds  good 
for  i  in  a  similar  situation  iciri,  cSrius,cSrcus; Jira, f  C r i a), 
and  for  e  in  a  close  syllable  before  a  nasal  {eximpii.  exemplum; 
mintri  for  menliri,  guU  for  gent).  J  tonic  long  and  i  short,  when  in 
hiatus  with  another  vowel,  produce  i  (fimick,  amicus;  wia,  v  I  a). 
O  tonic  long  and  o  short  are  represented  by  o  doke  aind  o  open 
(amor,  a  m  o  r  e  m;  poble,  p  o  p  u  1  u  s).  O  short  is  never  diphthong- 
ized into  uo  or  ue;  such  a  treatment  is  as  foreign  to  Catalan  as  the 
diphthongization  of  I  into  u.  Just  as  e  before  a  syllable  in  which 
an  »  occurs  is  changed  into  i.  so  m  the  same  circumstances  o  becomes 
«  (JnU,  folium;  vtM,  v  o  1  i  o  for  v  o  I  e  o)  and  also  when  the  ac- 
cented vowel  precedes  a  group  of  consonants  like  d,  fl,  and  the  like 
(mM,  o  c  '  1  u  s;  escvU,  s  c  o  p '  1  u  s).  Latin  u  persists  with  the  Latin 
pronunciation,  and.  as  already  aaid,  does  not  take  the  Franco- 
Provensal  pronunciation  U.  Latin  au  becomes  o  (cosa,  c  a  u  s  a ;  or, 
a  u  r  u  m) ;  Old  Catalan  has  kept  the  diphthong  better,  but  possibly 
we  should  attribute  the  examples  of  au  which  are  met  with  m  texts 
of  the  13th  and  14th  centuries  to  the  literary  influence  of  Provence. 
Latin  ua  tends  to  become  o  (cor,  q  u  a  r  e). 

Atonic  Vowds. — As  for  the  Latin  post-tonic  voweb  already^  spoken 
of,  it  renuiins  to  be  noted  that  a  is  often  represented  in  writing  by 
s,  especially  before  s;  in  old  Catalan,  the  substantives,  adjectives 
and  participles  readily  form  their  sineuUr  in  a  and  that  plural  in 
es:arma,armes{a.  ni  ma, ani  mas):mma,&(mei(bona,bonas); 
antada,  amades  (a  m  a  t  a,  am  a  t  a  s).  This  «  is  neither  open  nor 
close,  but  a  surd  e  the  pronunciation  of  which  comes  very  near  a.  in 
the  same  way  the  supporting  vowel,  which  b  regularly  an  e  in  Cata- 
lan, is  often  written  a,  especially  after  r  {ahra,  a  r  b  o  r  c  m ;  astra, 
a  s  t  r  u  m ;  para,  p  a  t  r  e  m) ;  one  may  say  that  in  the  actual  state 
of  the  language  post-tonic  e  and  a  become  indistinguishable-in  a 
surd  sound  intermediate  between  the  French  a  and  mute  s.  Before 
the  tonic  the  same  change  between  a  and  e  constantly  takes  place; 
one  finds  in  manuscripts  enar,  emor  (at  anar,  amof  (the  same  extends 
even  to  the  case  of  tne  tonic  syllable,  ten  and  sent  from  t  a  n  t  u  m 
and  sanctum  being  far  from  rare),  and,  on  the  other  hand,  antre, 
arrar,  for  entre,  error,  I  atonic  is  often  represented  by  e  even  when 
it  is  long  (peki,  vicinus).  O  atonic  close,  which  in  genuine 
Catalan  exists  only  before  the  tonic,  has  become  u;  at  the  present 
day  tntoar,  cuntrddir  is  the  real  pronunciation  of  the  words  spelt 
trevar,  contradir,  and  in  the  final  syllables,  verbal  or  other,  where 
under  Castilian  influence  an  0  has  come  to  be  added  to  the  normal 
Catalan  form,  thb  0  has  the  value  of  a  «:  trovo  (genuine  Catalan. 
trop)  is  pronounced  Irovu ;  bravo  (genuine  Catalan,  brau)  b  prcmounced 
bravu.    U  atonic  keeps  its  ground. 

The  only  strong  diphthongs  of  the  spoken  language  are  di,  du 
(rather  rare),  H,  iu,  iu.  Si,  6u,  4i,  nu,  Ai  produced  by  o+i  or  by 
a -ha  palatal  consonant  has  for  the  greater  part  of  the  time  become 
an  e  in  the  modem  language;  factum  has  yielded  fait,  feit,  and  then 
fet,  the  last  being  the  actual  form:  arius  has  given  er  alongside  of 
aire,  ari,  which  are  learned  or  semi-learned  forms.  Of  the  two  weak 
diphthongs  «d-and  ud,  the  latter,  as  has  been  seen,  tends  to  become 
0  close  in  the  atonic  syllable,  and  is  pronounced  u:  quaratUa  has 
become  coranta,  then  curaiUa.  After  the  tonic  ua  often  becomes  a 
in  the  Catalan  of  the  mainland  (aym,  aqua,  ttenga,  lingua), 
while  in  Majorca  it  becomes  0  (aygo,  lUngo). 

Consonants. — Final  /  readily  disappears  after  fi  or  /  {tan,  t  a  n  t  u  m ; 
aman,  venin,  partin,  for  amant,  venint,  &c.;  mel,  m  u  1 1  u  m;  ocul, 
o  c  u  1 1  u  m) ;  the  t  reappears  in  composition  before  a  vowel  (/cm. 
f  o  n  t  e  m,  but  Fpnt-alba).  On  the  other  hand,  a  I  without  etymo- 
logical origin  b  frequently  added  to  words  ending  in  r  (carl  for  ear, 
tuare;  mart  for  mar,  mare;  amart,  ohirt,  infinitive  for  amar,ohir), 
and  even  to  some  words  terminating  in  a  vowel  {genit,  i  n  g  e  n  i  u  m ; 
^emit,  p  r  f  m  i  tt  m),  or  the  addition  of  the  Ihas  taken  place  by 


asrimilation  to  past  participles  In  iL  The  phenomenon  occurs  also 
in  Provencal  (see  Romania,  vii.  107,  viii.  1 10).  Median  intcrvocal 
d,  represented  by  s  (s)  in  the  first  stage  of  the  language,  has  di^ 
appeared  :  f  i  d  e  1  i  s  ^vtfesd,  then  fed,  and  finally /«<:  v  i  d  e  t  i  s 
became  vetets,  then  wefr,  ssli  and  sni.  Final  d  alter  a  vowel  has 
produced  u  i^peu,  p e  d  e  m;  ma,  n  i  d  u  m ;  won,  m  o  d  u  m) ;  but 
when  the  d,  m  coniMquence  of  the  disappearance  of  the  pceoeding 
voirel,  rests  upon  a  consonant,  it  remains  and  pastes  into  the 
corresponding  surd ;  f  r  i  j{  i  d  u  s  gives  fred  (pronounced  /iref).  The 
group  dr,  when  produced  by  the  disappearance  of  the  intermediate 
vowel,  becomes  vr  {ereure.  credere;  ociun,  o c c  i  d  « r  e;  sevra, 

V  i  d  S  r  e:  seure,  s  e  d  C  r  e).  Final  n,  if  originally  it  stood  between 
two  voweu,  drops  away  (bo,  bonum;M,  vinu  m),  but  not  when 
it  answers  to  mn  (thus  a  o  n  u  m  makes  do.  but  d  o  m  n  n  m  dem; 
s  o  n  u  m  makes  so,  but  s  o  m  n  u  m  son).  Nd  b  reduced  to  n  (do- 
mamart  comanar  for  dtmandar,  comandar).  Anibibted  c  before  s, «  b 
treated  like  d\  within  a  word  it  disappears  after  havii^  been  repre- 
sented for  a  while  by  «  0  u  c  e  r  egives«iM«r,ttitA«r;r  ec  iperegives 
reubre,  reebre,  r^e);  at  the  endof  a  word  it  b  replaced  by  «  (seai, 

V  i  c  e  m;  feu,  fecit).    The  group  cV  gives  ur,  just  like  dV  (jaurt. 


where  else  it  has  been  repbced  by  /  mouill6e  (Prov.  Ik),  which  in  the 
present  orthography  is  written  w  as  in  Castilian,  but  formerly  used 
to  be  represented  by  /y  or  y  (Uetra,  I  i  t  e  r  a  tteniua,  lingua).  P 
readily  disappears  after  m,  like  I  after  n  (cam,  c  a  m  p  u  m;  lomut 
t  c  m  p  u  s).  BtM  replaced  by  the  surd  p  at  the  end  of  a  word  (trobar 
in  the  infinitive,  but  trop  in  the  present  tense) ;  so  also  in  the  interior 
of  a  word  when  it  precedes  a  consonant  (supeenir,  subvenirc. 
sotte,  sub^to).  Medbn  intervocalk:  /  gives  9  (BsUoe,  Ste- 
p  h  a  n  u  s) ;  it  has  disappeared  from  profundus,  which  yielded 
the  form  preon,  then  pregon  iz  being  introduced  to  obvbte  the  hutus). 
V,  wherever  it  has  been  preserved,  has  the  same  prooundatioa  as  bi 
at  the  end  of  a  word  and  between  vowels  it  becomes  vocalised  into  u 
(suau,  s  u  a  V  i  s;  viun,  v  i  v  e  r  e).  C  guttural,  written  qu  before  « 
and  i,  keefis  its  ground  as  a  central  and  as  a  final  IfCter;  in  Uie 
btter  position  it  is  generally  written  ck  (amick,  a  m  1  c  u  m ;  jock, 

t'  o  c  u  m).  G  guttural  is  repbced  as  a  final  letter  by  surd  c  {fonga, 
ut  tone;  trigar,  but  trick).  Tj  after  a  consonant  gives  ss  (cassat; 
captiare);  between  vowels,  after  having  been  represented  by 
soft  s,  it  has  disappeared  (r  a  t  i  o  n  e  m  gave  rood,  rsyM,  then  rakS); 
at  the  end  of  every  word  it  behaves  like  ts,  that  is  to  say,  changes  into 
u  (^eu,  p  r  e  t  i  u  m) :  instead  of  <f  the  second  person  plunu  of  the 
verb— a  t(i)s,  e  t(i)s,  it(i)s— now  has  au,  eu,  iu  after  havirig  had  ats,  ets 
its.  Djpyeo  /  between  voweb  (verger,  v  i  r  i  d  i  a  r  n  mj*  and  c  as  a 
terminal  (written  either  tg  or  tx  :  goig,  g  a  u  d  i  u  m  MSf ,  mitx, 
m  e  d  i  u  m).  Stj  and  sc  before  e  and  i,  as  well  as  x  and  ps,  yuAA  the 
sound  sk,  represented  in>  Catabn  by  x  (angoxa,  angustia: 
coneixer,  cognoscere;  dix,  dixit;  matetx,  met  ipse).     / 


the  Catabn  domain  this  /  i^ouillde  has  become  y.  almost  everywbcre 
fiy  is  pronounced  for  fM,  consey  for  consdl.  Nj  and  «■  give  « 
mouillee  (ny  in  both  old  and  modem  spelling: sonyor,  seniorem; 
any,  a  n  n  u  m).  Sometimes  the  ny  becomes  reduced  to  y;  ooe 
occasionally  meets  in  manuscripts  with  sevor,  ay,  for  jcitysr,  amy,  but 
this  pronuncbtion  has  not  become  general,  as  has  been  the  case  with 
the  V  having  its  origin  in  tt.  Lingual  r  at  the  end  of  a  woH  has  a 
tendency  to  disappear  when  preceded  by  a  vowel :  thus  the  infinities 


f, 


mare,temere.  *legire  are  pronounced  amd,  lemi,  ttegL 
irvcd  except  when  protected  by  the  non-etymdbgical 


t  IS  never  presei  _        

(  already  spoken  of  (Uegirt  or  Uetil  but  never  fiegfr ) ;  the  r'reappeais* 
nevertheless,  whenever  the  infinitive  is  followed  by  a 


(donarme,  dirko).  Ks  is  reduced  to  s  (cos  for  cars,  corpus).  Hv^ 
merely  an  orthographic  ngn:  it  b  used  to  indicate  that  two  cooaecu- 
tive  voweb  do  not  lorm  a  diphthong  (veki  rako),  and,  added  to  c, 
it  denotes  the  pronuncbtion  of  the  guttural  c  at  the  end  of  a  word 
(amick). 

Inflexion. — Catabn,  unlike  Old  Provencal  and  (Md  Frendi,  has 
never  had  dedennons.  It  b  true  that  in  certain  texts  (especially 
metrical  texts)  certain  traces  of  case-endings  are  to  be  met  with,  as 
for  example  Deus  and  Deu,  amors  and  amor,  dors  and  dar,  forts 
and  fort,  Uiyt  and  tots,  abduy  and  abdos,  senyer  and  senyor,  emietain 
and  emffrador',  but,  since  these  forms  are  used  oonvotibly,  the 
nominative  form  when  the  word  is  in  the  objective,  and  the  accusative 
form  when  the  word  b  the  subject,  we  can  only  reoogniae  in  these 
cases  a  confused  recollection  01  the  Provencal  rules  Imown  only  to 
the  literate  but  of  which  the  transcribera  of  manuscripts  took  no 
account.  Catabn,  then,  makes  no  dbtinctions  save  in  the  gender 
and  the  number  of  its  nouns.  As  regards  the  fonnatibo  of  the  piordl 
only  two  observations  are  necessary,  (i)  Words  ^ich  have  their 
radical  termination  in  n  but  which  in  the  singular  drop  that  a,  resume 
it  in  the  plural  before  s:  komin-em  makes  onu  in  tne  singular  and 
omens  in  the  plural ;  ortii-iiiw  makes  ase  and  oitiu.  (2)  Words  tenni- 
natine  in  s  surd  or  sonant  and  in  x  anciently  formed  their  phiral 
by  adding  to  the  ungubr  the  sylbble  es  (bras,  brasses;  ptes,  prtses; 
mateix,  mateixes),  but  subsequently,  from  about  the  i^ii  oeotury. 
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the  Ctitilian  iafluenoe  nibttf  tuted  of ,  to  that  one  now  henn  brassos, 
presos,  wuUixos.  The  words  in  fXj  «c,  St  have  been  aaaimUated  to 
words  in  J  (x) ;  from  hoxk  we  origmally  had  the  plural  hosckUt  but 
now  hostos\  from  lru<,  Crutef,  but  now  tristos.  tar  these  last  in  xl 
there  exists  a  phiral  formation  which  is  more  in  accordance  with  the 
genius  of  the  language,  and  consists  in  the  supfnesdon  of  the  s  before 
the  I;  from  aqugst,  for  example,  we  have  now  nde  by  side  the  two 
plurals  oauntoSt  in  the  Castilian  manner,  and  tfjawfi.  The  article 
IS  lo^  Ufs  ynonounoed  lu,  lus  in  a  portion  of  the  domain),  fem.  Ai,  Us 
iftu)-  Some  instances  of  /•'  occur  in  the  ancient  tongue,  applying 
indifferently  to  the  nominative  and  the  objective  case;  d  applying 
to  the  singuUr  is  also  not  wholly  unknown.  On -the  north-western 
border  of  Catalonia,  and  in  the  island  of  Majorca,  the  article  is  not 
a  derivative  from  ilU  but  from  i^  (sing.  masc.  es  or  so,  fem.  sa; 
pi.  masc.  SI.  and  also  «fs,  which  appeaurs  to  come  from  istos'^-tts  for 
estSf  like  amuts  for  a^tusts — fem.  sas).  Compare  the  corresponding 
Sardinian  forms  su.  so,  pi.  M5,  sas.  On  the  pronouns  it  ms  only 
to  be  remarloed  that  the  modem  language  has  borrowed  from 
Castilian  the  composite  forms  nosaUres  and  vosaUres  (pronounced  also 
nosa^s  and  novUrus),  as  also  the  form  voitf,  vusiA  (Castilian  taUd 
for  vHSsfra  aisrced). 

Cra/vgalira. — Catalan,  and  especially  modem  ^  Catalan,  has 
greatly  narrowed  the  domain  of  the  2nd  conjugation  in  C  r  e;  a  large 
number  of  verbs  of  this  coniugation  have  oeen  treated  as  if  they 
belonged  to  the  vcA  inSre;aeDere  makes  dturt,  v  i  d  e  r  e,  ware, 
and  aiof^;side  cfhaber,  which  answers  to  h  a  b  C  r  e,  there  is  a  form 
kturt  which  points  to  h  a  b  2  r  e.  A  curious  fact,  and  one  which  has 
arisen  since  the  isth  century,  b  the  addition  of  a  paragogic  r  to 
those  infinitives  which  are  accented  on  the  radical ;  in  a  portion  of 
the  (Catalan  domain  one  hears  crtwtr,  veurer.  Some  verbs  originally 
belonging  to  the  conjugation  in  Sre  have  passed  over  into  that 
in  tr ;  for  example  t  e  n  S  r  e  gives  tenir  alonsaide  oi  ItfMfrs,  r  e  m  a- 
n  C  r  e  romatfir  and  romanfirt.  In  the  gerundive  and  in  the  present 
partidf^  Catalan  differs  from  Provencal  in  still  distinguishing 
the  conjugation  in  ir  from  that  in  er^  re — saying,  for  example. 
sentint.  VU  in  Provencal,  the  past  jMrtidple  of  a  large  number  ol 
verbs  of  the  and  and  yd  conjugations  is  formed,  not  from  the 
infinitive,  but  from  the  perfect  (pofW,  vot^,  tinnU  suggest  the 
perfects  pockt  voUk,  tinckt  and  not  the  infinitives  poder,  vcUr^  Unir), 
In  the  present  indicative  and  subjunctive  many  verbs  in  ir  take  the 
inchoative  form  already  described,  by  leiuthening  the  radical  in 
the  three  persons  ci  the  nngiilar  and  in  the  third  person  of  the  plural 
by  means  of  the  syllable  esc  (isc).  agrakir  has  the  present  indicative 
agroeukt  .apakeixeSt  atrakeix,  apakeixen,  the  present  subjunctive 
agraesca,  -as,  -a,  -an  Cot  more  usually  now  agraesoui,  .-is,  -i,  -in). 
The  old  perfect  of  the  conjugation  in  or  had  i  (also  •)  in  the  1st  pers. 
sing,  and -^  in  the  3rd ;  alongside  of  the  -d,  which  is  proper  to  Catalan 
exclusively,  we  also  find,  in  the  first  period  of  the  language,  -d  as  in 
Provencal.  Subsequently  the  perfect  of  the  three  conjugations  has 
admitted  forms  in  -r  {amdres,  amdrenr,  amdreu,  amdren),  derived 
from  the  andent  pluperfect  amara,  Ac,  which  has  held  its  ground 
down  to  the  present  day,  with  the  meaning  of  a  conditional  in  lome 
verbs  (one  still  hears  fora,  kaf,uera).  But  the  nmple  perfect  is  no 
longer  employed  in  the  spoken  language,  which  has  substituted  for 
it  a  periphrastic  perfect,  composed  of  the  infinitive  of  the  verb  and 
the  present  of  the  auxiliary- diuir:  vaigpendre,  for  example,  does  not 
mean  "  I  am  going  to  take,"  but  ''^I  have  taken.'*  The  eariiest 
example  of  this  penphrastic  perfect  carries  us  back  to  the  15th  cen- 
tury. The  most  usual  form  of  the  subj.  pres.  in  spoken  Catalan  is 
that  in  -i  for  all  the  three  conjugations  (ami,  -is,  -i,  •em^  -eu  -tu; 
temi,  -is,  &c. :  senti,  -is,  Ac.) ;  it  appears  to  be  an  abbreviation  from 
-ia.  and  in  effect  certain  subjunctives,  such  as  cdntia,  Umia,  Unguia, 
vtaraia  (for  oifiis,  tema,  tinea,  vingia),  evidently  formed  upon  sia 
(suDJ.  of  esser),  have  been  and  still  are  used.  The  same  •'  of  tne  pre- 
sent subjunctive,  whatever  may  be  its  origin,  is  still  found  in  the 
imperfect:  amis,  -essis,  -€S,  -esstum,  &c 

Calalam  Diaka  ofAlgkero  (Sardinia).~-A»  compared  with  that  of 
the  mainland,  the  Catalan  of  Alghero,  introduced  into  this  portion 
of  Sardinia  by  the  Aragonese  conquerors  and  colonists,  does  not 
present  any  very  important  differences;  some  of  them,  such  as 
they  are,  are  explicable  bv  the  influence  of  the  indigenous  dialects 
of  Sasnri  and  Logwloro.  in  phonetics  one  observes — (1)  the  change 
of  IJ  into  y  as  an  initial  before  i  {yitx,  yigis;  lego,  ws),  a  change 
which  docs  not  take  place  in  the  Catalan  of  the  mainland  except  in 
the  interior,  or  at  the  end  of  the  word;  (2)  the  frequent  change  of 
I  between  vowels  and  of  I  after  c,  g,f,  p  or  b  into  r  {fawa  ioonAi; 
eandera,  candda ;  jaagrol.  sinijdtum ;  frama,  fiama).  In  conjugation 
there  are  some  notable  peculiarities.  The  ist  peia.  sing,  does  n<^ 
take  the  0  which  continental  Catahin  has  borrowed  from  Castilian 
{caiU,  not  eanio,  Ac.);  the  imp.  ind.  of  verbs  of  the  and  and  3rd 
conjugations  has  sio,  fso  instead  of  ia,  a  form  which  also  occurs  in 
the  conditional  {cantariva,  dnimtrmi) ;  the  wmple  perfect,  of  which 
aome  types  are  stiU  preserved  in  the  actual  language  (e.g.  anigki, 
ag^),  has  likewise  served  for  the  formation  not  only  of  the  past 
participle  but  also  of  the  infinitive  (agker,  kabere,  can  only  be  ex- 
plained by  aek,  yd  person  of  the  perfect);  the  infinitives  with  r 
paragonc  (viurer,  seurer,  plourer)  are  not  used  iwinff,  semre,  pUmre 
iasteao) ;  in  the  conjugation  of  the  present  of  the  vert>  essar  or  esser, 
the  and  pers.  sing,  sts  formed  upon  the  persona  of  the  plural,  while 


continental  Catalan  says  ets  (anciently  esi),  as  also,  in  the  plural, 
som,  sen,  instead  of  som,  sou,  are  to  be  noted;  tenere  has  passed  over 
to  the  conjugation  in  re  {Irenda^tendre),  but  it  is  at  the  same  time 
true  that  in  ordinary  Catalan  also' we  have  Hndrer  alongside  of  Unir 
the  habitual  form;  dicere  gives  not  dir  but  dinre,  which  ia  mors 
regular. 

a.  CasUlian.^-'Thh  .name  is  the  most  convenient  desig- 
nation to  apply  to  the  linguistic  domain  which  comprises  the 
whole  of  central  Spain  and  the  vast  regions  of  America  and 
Asia  colonised  from  the  x6th  century  onwards  by  the  Spaniards. 
We  miglit  also  indeed  call  it  the  Spanish  domain,  narrowing 
the  essentially  geographical  meaning  of  the  word  EspafUd 
(derived,  like  the  other  old  form  Bspa*on,  from  Hispania), 
and  using  it  in  a  purely  political  sense.  But  the  first  expression 
is  to  be  preferred,  all  the  more  because  it  has  been  long  in  use, 
and  even  the  inhabitants  of  the  domain  outside  the  two  Castiles 
fully  accept  it  and  are  indeed  the  first  to  call  their  idiom  Castel- 
lano.  It  is  agreed  on  all  hands  that  Castilian  is  one  of  the  two 
branches  of  the  vulgar  Latin  of  Spain,  Portuguese-Galidan 
being  the  other;  both  idioms,  now  separated  by  very  marked 
differences,  can  be  traced  back  directly  to  one  common  source — 
the  Hispanic  Romance.  One  and  the  same  vulgar  tongue, 
diversely  modified  in  the  lapse  of  time,  has  produced  Castilian 
and  Portuguese  as  two  varieties,  while  Catalan,  the  third  lan- 
guage of  the  Peninsula,  connects  itself,  as  has  already  been 
pointed  out,  with  the  Gallo-Romaa. 

Within  the  Castilian  domain,  thus  embracing  aD  in  Spun  that 
is  neither  Portuguese  nor  Catalan,  there  exist  linguistic  varieties 
which  it  would  perhaps  be  an  exaggeration  to  call  dialects, 
considering  the  meaning  ordinarily  attached  to  that  word,  but 
which  are  none  the  less  worthy  of  attention.  Generally  speaking, 
from  various  drcumslances,  and  eq>eciaUy  that  of  the  recon- 
quest,  by  which  the  already-formed  idiom  of  the  Christian 
conquerors  and  colonists  was  gradually  conveyed  from  north  to 
south,  Castilian  has  maintained  a  uniformity  of  which  the 
Romance  languages  afford  no  other  example.  We  shall  pro- 
ceed in  the  first  instance  to  examine  the  most  salient  features 
of  the  normal  CastiliaHf  spoken  in  the  provinces  more  or  less 
closely  corresponding  to  the  old  limits  of  Old  and  New  Castile,' 
so  as  to  be  able  afterwards  to  note  the  peculiarities  of  what, 
for  want  of  a  better  expression,  we  must  call  the  Castilian 
dialects. 

In  some  respects  Castilian  is  hardly  further  removed  from 
classical  Latin  than  is  Italian;  in  others  it  has  approximately 
reached  the  same  stage  as  Provencal.  As  regards  the  tonic, 
accent  and  the  treatment  of  the  vowels  which  come  after  it, 
Castilian  may  be  said  to  be  essentially  a  paroxytonic  language, 
though  it  does  not  altogether  refuse  pfoparoxytonic  accentua- 
tion and  it  would  be  a  mistake  to  regard  vocables  like  tdmpara, 
Idgrima,  rdpido,  &c.,  as  learned  words.  In  this  feature,  and  in 
its  almost  universal  conservation  of  the  final  vowds  e,  i,  u  (0), 
Castilian  comes  very  near  Italian,  while  it  separates  from  it 
and  approaches  the  Gallo-Roman  by  its  modification  of  the 
consonants. 

K<nBc<i.— Normal  Castilian  faithfully  preserves  the  vowels  f ,  I, 
9,  <;  the  comparatively  infrequent  instances  in  which  i  and  0  are 
treated  like  I  and  6  must  be  attributed  to  the  working  of  analogy. 
It  diphthongises  i\ixU,6  in  ue,  which  may  be  r^arded  as  a  weaken- 
ing of  wo  {pteRomania,  iv.  30).  Sometimes  ie  and  ne  in  the  modem 
lanjniage  are  changed  into  i  and  e:  sdla  from  s  i  1 1  a  (Old  Cast. 
sieUa),  vispera  from  v  S  s  p  e  r  a  (Old  Cast.  vUspera),  castiUo  from 
casteilum  (OldCast.aM<«etto)./refiiefrom  f  r  o  n  t  e  m  (Old  Cast. 
fmenU),  fleco  from  f  1 6  c  c  u  s  (Old  Cast,  fiuuo).  The  words  in 
which  i  and  6  have  kept  their  ground  are  either  teamed  words  like 
mSdi€o,tiUriU,  or  have  been  borrowed  from  dialects  which  do  not 
suffer  diphthongixation.  In  many  cases  the  old  language  is  more 
rigorous;  thus,  while  modem  Castilian  has  given  the  preference  to 
menu,  como,  modo,  we  find  in  old  texts  mienU,  cnemo,  muedo, 
Lat.  a  u  makes  0  in  all  words  of  popular  origin  {cosa,  oro,  Ac). 

Consonants. — On  the  liquids  I,  m,  n,  r  there  is  little  to  be  remarked, 
except  that  the  last-named  letter  has  two  pronunciations— one 
soft  (voiced),  as  in  amor,  bnrla,  the  other  hard  (voiceless),  as  in 
rendir,  tierra  (Old  Cast,  in  this  case  goes  so  far  as  to  double  the 
initial  consonant :  rmtdir) — and  that  n  is  often  inaerted  before  1  and 
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(c  1  a  ▼  I  b).  OofOf  (p  1  o  r  a  r  e) :  the  tendency  of  the  modern  language 
i»,  as  in  Catalan,  to  reduce  U  to  y;  thus  one  readily  hears  yeno 
(p  1  e  n  u  m).  N  mouillie  (A)  corresponds  to  the  Lat.  nn,  mn,  nu 
and  sometimes  to  initial  n:  afU>  (a  n  n  u  m),  doMo  (d  a  m  n  u  m),  futfo 
(n  o  d  u  m).  Pasang  to  the  dentals,  except  a«  an  initial,  f  in  words 
that  are  popularly  current  and  belong  to  the  old  stock  of  the  lai^uage, 
can  only  be  doived  Irom  Lat.  U^  ^,  and  sometimes  ct,  as  in  meter 
(mitt ere),  color  (cap tare),  fmnto  (punctum);  but  it  is 
to  be  observed  that  the  habitual  mode  of  representing  c$  in  normal 
Castilian  is  by  ck  (proa,  tck),  as  in  derecho  (d  i  r  e  c  t  u  m),  pecko 
(pectus),  so  that  we  may  take  those  words  in  whkh  t  alone 
represents  ct  as  secondary  forms  of  learned  words;  thus  we  have 
bendUOt  otvArtt  santo  as  secondary  forms  of  the  learned  words 
bendicto,  oeiubrCt  sancto,  alongside  of  the  old  popular  forms  bendicko, 
ochiAre,  sancko.  D  corresponds  in  Castilian  to  Latin  (  between 
vowels,  or  t  before  r:  amado  (a  m  a  t  u  a),  padre  (p  a  t  r  e  m).  At  the 
present  day  the  d  of  the  suffixes  ado,  «iio  is  no  longer  pronounced 
throughout  the  whole  extent  of  the  domain,  and  the  «ame  holds 
paod  also  of  the  final  d:  said,  fanit  ior  salud,  poned  {ItomtAl  ntt  nit 
p  o  n  i  t  e).  Sometimes  d  ukes  the  interdental  sound  of  s  (English 
a),  or  is  changed  into  /;  witness  the  two  pronunciations  oT the 
name  of  the  capital— Afodris  and  Madril  (adj.  MadrileHo).  The 
study  of  tiie  spirants,  c,m,s',  g,  j  is  made  a  very  delicate  one  by  the 
circumstance  that  the  interdental  pronunciation  of  c,  s  on  the  one 
hand,  and  the  guttural  pronunciation  of  g,  j  on  the  other,  are  of 
comparatively  recent  date,  and  convey  no  notion  of  the  value  of 
these  letters  oefore  the  17th  century.  It  is  admitted,  not  without 
reason,  that  the  aipirants  c,  s,  which  at  present  represent  but  one 
interdental  sound  (a  Ibped  f ,  or  a  sound  between  5  and  Eng.  tk  in 
thing),  had  down  till  about  the  middle  of  the  i6th  centunr  the 
voiceless  sound  ts  and  the  voiced  sound  ds  respectively,  ana  that 
in  like  manner  the  palatal  s|nrants  g,  J,  Xj  before  assuming  the 
uniform  pronunciation  of  the  guttural  spirant  ("Germ,  ck  in 
Buck),  had  previously  represented  the  voiced  sound  of  I  (Ft.  j) 
and  the  voiceless  sound  olJ  (Fr.  ck).  which  are  still  found  in  Portu- 
guese and  in  the  Castilian  dialects  of  the  north-west.  The  substitu- 
tion of  these  interdental  and  guttural  sounds  for  the  surd  and  lonant 
spirants  respectively  did  certainly  not  take  place  simultaneously, 
but  the  vacillations  of  the  old  orthography,  and  afterwards  the 
decision  of  the  Spanish  Academy,  which  suppressed  x  ("i;  «  was 
retained  for  cs)  and  allows  only  c  and  g  before  e  and  t,  s  and  j  before 
a,  0,  u,  make  it  impossible  for  us  to  follow,  with  the  help  of  the  written 
texts,  the  course  of  the  transformation.  S  now  has  the  voiceless 
sound  even  between  vowels:  com  (pronounced  01550) ;  final  5  readily 
falls  away,  especially  before  liquids:  todo  los  for  uidos  los,  vamonp 
for  «amo5  im5.  The  principal  sources  of  j  (g)  are — Lat.  J  and  g 
before  «  and  i  (jnego,  jocum;  gente,  gent  em);  Lat.  initial 
5  (jabon,  s a p o n e m) ;  Lat.  x  (cojo,  coxum);lj,d  (consejo,  con- 
silium; oto,  o  c1  u  m).  The  sources  of  s  (c)  are  Lat.  ec,  cj,  tj,  s 
(cidff,  caelum;  caUa,  c a  1  c  e a;  fostm,  r  a  t  i  o  n  e  m;  sompotRo, 
s  y  mp  h  o  n  i  a).  As  regjards  the  spirants  /  and  9,  it  is  to  be  ob- 
scrveo  that  at  the  beginmna  of  a  word  f  has  In  manjr  instances  been 
replaced  by  the  aspirated  a  (afterwards  silent),  while  in  others  no 
le»  current  among  the  peoiHe  the  transformation  has  not  taken 
place ;  thus  we  have  kijo  (f  i  I  i  u  m)  alongside  of  fiesta  (f  e  s  t  a).  In 
some  cases  the/  has  been  preserved  in  order  to  avoid  confusion  that 
might  arise  from  identity  of  sound :  the/  infiel  (f  i  d  e  1  i  s)  has  been 
kept  for  the  sake  of  distinction  from  ktd  (i  e  I).  As  for  v,  it  has  a 
marked  tendency  to  become  confounded,  especially  as  an  initial 
letter,  with  the  sonant  explosive  6;  Joseph  Scaliger's  pun—bibere 
est  vivere — b  applicable  to  the  Castilians  as  well  as  to  the  Gascons. 
H  is  now  nothing  more  than  a  graphic  agn,  except  in  Andalusia, 
where  the  aspirate  sound  represicnted  by  it  comes  very  near  /. 
Words  beginmng  in  kue,  where  the  k,  not  etymologically  derived, 
marks  the  inseparable  aspiration  of  the  initial  diphthong  ue,  are 
readily  pronounced  gie  throughout  almost  the  whole  extent  of  the 
domain:  ftic/c  for  kude  (olet);  g&eso  for  kueso  (os).  This  gfie 
extends  also  to  words  beginning  with  bve :  giieno  for  bueno  n>  o  n  u  m). 

Inflexion. — ^There  is  no  trace  of  declension  either  in  Castilian  or 
in  Portuguese.  Some  nominative  forms — Di6s  (anciently  Dhs,  and 
in  the  Castilian  of  the  Jews  Dh),  Cdrlos,  Mdrces,  sastre  (s  &  r  t  o  r)— 
have  been  adopted  instead  of  forms  derived  from  the  accusative,  but 
the  vulgar  Latin  of  the  Peninsula  in  no  instance  ptatean  two  forms 
(subjective  and  objective  case)  of  the  same  substantive.  The  article 
u  derived  from  i  1 1  e,  as  it  is  almost  everywhere  throughout  the 
Romance  regions:  d,  la,  and  a  neuter  lo;  las,  las.  The  plural  of 
the  first  and  second  personal  pronoun  has  in  the  modem  lan];uage 
taken  a  composite  form — nosotros,  vosotros — which  has  been  imitated 
in  Catalan,  (jjuien,  the  interrogative  pronoun  which  has  Uken  the 
place  of  the  old  gut,  seems  to  come  from  q  u  e  m. 

Coff;«gali9i».-^he  conjugation  of  Castilian  (and  Portuguese) 
derives  a  peculiar  interest  from  the  archaic  features  which  it  retains. 
The  vulgar  Latin  of  Spain  has  kept  the  pluperfect  indicative,  still 
in  current  use  n  a  secondary  form  of  the  conditional  (cantdra,  wn- 
diira,  partUra),  and.  what  is  more  remarkable  still,  as  not  occurring 
anywhere  else,  the  future  perfect  (caiOdre,  vendUre,  partihe,  formerly 
canldro,  vendUro,  partiho).  The  Latin  future  has  been  replaced, 
as  everywhere,  by  the  perirphasis  (cantare  habeo),  but  it 
b  worth  noticing  that  in  certain  old  texts  of  the  13th  century,  and 


in  the  popular  songs  ci  a  comparativdy  ancient  date  which  have  bcsea 
preserved  in  Asturias,  the  auxiliary  can  stiil  prhede  the  infinitive 
(habeo  cantare),  as  with  the  Latin  writers  of  the  decadence: 
"  M  ucho  de  mayor  preipo  a  seer  el  tu  manto  Que  non  seri  d  nuesuo  ** 
(Berceo,  S.  Laur.,  str.  70),  where  a  seer  (habet  seder  c)  corre- 
sponds exactly  toserd  (s  e  d  e  r  e  h  a  b  e  t).  The  vulgar  Latin  of  the 
Peninsula,  moreover,  has  preserved  the  and  pen.  pL  of  the  impera- 
tive (canlad,  vended,  parUd),  which  has  disappeared  from  all  the 
other  Romance  languages.  Another  special  feature  of  Castiliaun- 
Portuguese  is  the  complete  absence  of  the  form  of  conjugation  knofWD 
as  inchoative  (intercalation,  in  the  present  tense,  of  the  syllable  ise 
or  esc  between  the  radical  and  the  inflexion),  although  in  all  the  other 
tenses,  except  the  present,  Spanish  shows  a  tendency  to  lay  the  accent 
upon  the  same  syllable  in  alt  the  six  persons,  which  was  the  object 
aimed  at  by  the  inchoative  form.  Csistilian  displaces  the  accent  on 
the  1st  and  and  pas.  pL  of  the  imperfect  (cantdbamos,  camtdbais), 
of  the  pluperfect  indicative  (fiOsUaramos,  cantdrais),  and  of  the 
imperfect  subjunctive  (casUdumos,  cantdseis);  poaribly  the  impulse 
to  thb  was  given  by  the  fonns  of  future  perfect  cantdremos,  ceaUdreis 
(cantarhnus,  caniarUis).  The  and  persons  plural  were  formcriy 
(except  in  the  perfect)  -cdes,  -edes,  -tdesi  it  was  only  in  the  course 
of  the  i6th  century  that  they  got  reduosd.  by  the  lalling  away  of 
d,  to  ais,  eis  and  is.  The  verb  e  s  s  e  r  e  has  Seen  mixed,  not  as  in 
the  other  Romance  languages  with  stare,  but  with  seder  e,  asis 
proved  by  older  forms  seer,  siedes,  sieden,  seyendo,  obviously  doived 
from  s  e  d  e  r  e,  and  which  have  in  the  texts  sometimes  the  meausing 
of  "  to  be  seated,"  sometimes  that  of  "  to  be,"  and  sometimes  both. 
In  old  Latin  charters  also  s  e  d  e  r  e  is  frequently  met  with  in  the 
sense  of  esse:  e.g.  ** sedeat  istum  meum  donativum  quietum  ct 
secunim*'  (anno  1134),  where  sedeat  <» sit.  The  and  pera.  aiuK-  of 
the  present  of  5er  is  eres,  which  is  best  explauned  as  borrowed  Froia 
the  imperfect  (eras),  this  tense  bdn^  often  used  in  Old  Spanish 
with  the  meaning  of  the  present;  alongnde  of  eres  one  finda  (but 
only  in  old  documents  or  in  dialects)  sos,  formed  like  sois  (and  pes*. 
pi.)  upon  S01NO5.  The  accentuation  in  the  inflexion  of  perfects  in  the 
conjugation  called  strong,  like  kubihvn  huiiron^  which  correspond 
tohabuCrunt{  fecSrunt  (while  in  the  other  Romance 
languages  the  Latin  type  is  £  r  u  n  t :  Fr.  eurent,  ftrent),  may  be 
regarded  as  truly  etymological,  or  rather  as  a  result  of  the  assipiila- 
tion  of  these  perfects  to  the  perfects  known  as  weak  (ttPtdrom)^  for 
there  are  dialectk:  forms  having  the  accent  on  the  radical,  such  as 
dixon,  hfaon.  The  past  participle  of  verbs  in  er  was  formerly  wdo 
(u  t  u  s)  in  most  cases;  at  present  ido  serves  for  all  verba  in  er  and 
*f,  except  some  ten  or  twelve  in  which  the  participle  has  retained  the 
Latin  form  accented  on  the  radical :  dicko,  kecko,  viste,  Ac.  It  ought 
to  be  added  that  the  past  participle  in  normal  Castilian  derives  its 
theme  not  from  the  perfect,  but  trom  the  infinitive:  kabida,  sabid^, 
from  kaber,  saber,  not  from  kubo,  supo. 

Castilun  Dialects.— To  discover  the  features  by  which  these 
are  distinguished  from  normal  Castilian  we  must  turn  to  old  charters 
and  to  certain  modem  compositions  in  which  the  provincial  forms  of 
speech  have  been  reproduced  more  or  less  faithfully. 

i45fKr«dfi. — The  Asturian  idiom,  called  by  the  natives  baUe,  is 
differentiated  from  the  Castilian  by  the  following  characters,  ie 
occurs,  as  in  Old  Castilian,  in  words  formed  with  the  suAix  eOsrss 
(castiiUu,  pofHdlu),  while  modem  Castilian  has  reduced  sr  to  s. 
E,  i,  u,  post-tonic  for  a,  e,  0:  penes  (tenas),  grades  {gjraeias),  esH 


(este),fiTnU(f rente),  Uecki  (lecke),  nuecki  ^nacke),  unu  (tnio),  _ 
Iprimero).  'Dicre  is  no  guttural  spirant,/,  but,  according  to  circum- 
stances, y  or  X  (f ) ;  thusXat.  d,  Ij  gives  y:  veym  (*v  e  c  I  u  s).  espeyu 
(spec  lum),  ccm5ry»  (consiliu  m);  and  after  an  i  this  jr  is 
hardly  perceptible,  to  judge  by  the  forms  fiu  (f  i  1  i  u  m)»  esemdet 
^Cast.  escogiaos),  Castia  (QulUla) ;  Lat.  g  before  e  and  *',  Lat.  tnitiai 
1,  and  Lat.  ss,  x,  give  x  (1) — xiente  (gente  m).  xudiu  (1  n  d  a  e  u  s), 
mixtt  (b  a  s  s  u  s),  caxu  (c  o  x  u  s).  flaxu  (f  1  u  x  u  s).  Lat.  initial  / 
has  kept  its  ground,  at  least  in  part  of  the  province: >E«,/Meyo (Cast. 
kijo,  hoja).  A  very  marked  feature  is  the  nabitual  *  roouiliure  **  of 
/  and  n  as  initial  letters:  Uecke,  Ueer,  Uuna,  Uuiu:  Hon,  imsoo,  ffsKsu, 
Hube.  With  respect  to  inflexion  the  following  forms  may  be  noted: 
personal  pronouns:  i  (iUi),  yos  (illos);  possessive  pronouna:  wdd,  pL 
fif»^5;  to,  tos;  so,  sos  for  ooth  masc  and  fem.;  verbs:  3rd  ncrs.  pL 
imp.  of  the  and  and  3rd  conjugations  in  tn  for  ien  (Cast,  •sn) ;  Itatat, 
lenin,facin  (Inm  facer),  fiin  Qrom/er),  and  even  some  instanoes  of 
the  and  pen.  sing,  {obis;  Cast,  kabtas) ;  instances  of  pees.  subj.  in  ss 
for  a  (sirria,  milia,  sipia).  The  verb  ser  gives  yes  (sometimes  Teres) 
in  the  and  pen.  sing.,  ye  in  the  3rd.  F  a  c  e  r  e  appean  under  twro 
{oTmar--facer  and  fer—and  to  the  abridged  form  oorreqiond  /ess, 
fiendo,  fiin,  &c  ire  often  appean  under  the  form  dtr  {amtes  de 
diros*' antes  de  iros),  which  it  is  not  necessary  to  explain  by  ' 
(see  H.  Schuchardt,  Ztukr.f.  rom.  PkHol.,  v.  31a). 

Navarrese-Aragenese. — In  its  treatment  of  the  post-tonic  '< 
this  dialect  parts  company  imth  normal  Castilian  and  comes 
Catalan,  in  so  far  as  it  drops  the  final  e,  especially  after  nt,  H  (■ 
plaxient,  muert,  fuert.  Parents,  gents) ;  and,  when  the  atonic  c  has 
dropped  after  a  v,  this  v  becomes  a  vowel — breu  (brevem), 

Sfint  (*grevem).  n««N  (novem).  Navarrese>Aragonese  has  the 
liphthongs  ie,  ue  from  tonic  i  and  6,  and  adheres  more  strictly 
to  them  than  normal  Castilian  does— c«<iide  (c  A  m  i  t  e  m),  "^ 
(h6die),  pueyo  (pddium),  yes  (€st),  yerau  (€rant). 


day.  alttiautli  Ihi  I  hu  eoi 
hu  not  diuppond.  ifUiim 


., juilMe),  but  never  h) 

'  caBJufa^oit  at  the  verb  diffei 
hAvt,  pomtr  readily  form  theii 


LANGUACEI 

Caailiu  ayi  tmii.  lA  Iryt. 
<l.  pi,  f,  have  wIliMaoil  the  u 
CaMiKu:  flm,  ti*ii».     ' 

"<D(Hi]He,''IbabucD> 
jl^aM   'protwuncBl  fiiji 

0)  r  a  V  ec  t  u  in),"<S£  fci" "iiiSld'i  e  tu  m)."   O  'l 
kept  ita  ground  lonier  than  in  CaMiUan:  oocuniei 
cemury  upply  auch  lonsa  aa  Mitrnt,  tUff,  hmiio,  p. 
pndtaa,  BtntcU,  Hdinida.  Ac ;  but  aflenrarda  y  car 
■uledlorrfci(4:an(K(vtdere).inirbedere).i 
HTr>(f ■iidiuni.nw^dBsdtiini}.   Iniiial/i 
Lno  k:JUIa,  JtUok     Navamae-Araeoneae  d^H  « 
■iitcunL  ■pirant  Ui  of  CasiLiao-  whkh  it  here 
^n«a,«x.  ^  bY  (  (Fr.^or  by  ■  " 
the  AmrUo  i.   Cenain  [onni  of  the  o 
fma  tte  Canaian:  dv      '-     ■—     - 

lmatf<Ki>  and  impetle , .._  ... —  ... 

and  tr—litriaM  (Catt.  knbitrtn),  itlarm  (Cait.  (ilnUrrml.  ul 
(Caat.  nps).  iam  (Cut.  ditm),  pmitu  (Cait.  fancic) ;  on  the  oili 
band»  put  partk^ileB  and  lenindivca  fomwd  Iron  the  perfect  i 
to  be  net  wiih--)uinu<i>  ror/ncinidit  (pnl.fiic),  Iwmin^tnS  Imi 
for  Inindi.lnnJii  (pert. !»).  tn  the  ngion  bnrderinf  on  CaUloi 
the  eimplF  pcHoct  haa  jnven  way  hcfoR  the  peiiphiutie  tonn  prof 

Ac:  the  imperfecti  ol  verha  in  tr,  ir,  nwirovcr,  hr  fouiid  in  ri 
ata  (fMuto.  M^ite,  for  (flH^p  lA^U).  and  Hme  piraenEi  aln  occ 
when  (he  Calalan  inHiRna  nukta  itacif  lelt:  iili|>  [Cai.  ubfl 
*«»  {Cat.  laJl).  Kif  (Car.  wf).  NavaTme-Ara^neie  makea  l 
ol  the  adverb  «  aa  a  pronoun:  iw  fri  nv  dorrit  Au,  h'h  Jit  ka. 
AnAiJiiniia.— The   word  "dUkct"   i>  uill   more   appmprialf 


They  are  the  following:  L,  n,  r.  d  between  vo 
ol  a  word  disppear:  uf  £jaJ],  li  (jeJ),  Tier  fivn 
and  ^  ifara},  una  Imni).  «a  and  *a  (Mda) 
D  a  drmped  even  from  the  beginninl  of  a  i 
Uiwra}.  n  (dn).  Beiore  an  eipiodve.].  r,  rf  u 
byi:  »IM  (mlraj.ioipi  Ivalfii).  laitt  tforje),  ■ 
JtadK}.  Lat.  fa  non  ritorouily  reprwnied  b 
Caitihan,  and  thia  k  here  preaervea  the  aaphate 
hst  elacwbcie;  kaUd.  toriu  (/sfiu).  kader.  are 
vtry  atiDQf  aapimion,  aLmoit  idenmi  with  Uu 
luaianf  alio  very  readily  wrire  theac  worda  jabU. 
aapvate,  exprewd  T»y  1.  often  hai  no  ctynK 

the  word  Aialalia  piDnounced  willi  Ihe  urong  u 


ao-c»llfd  UlHi) :  irllor  (itiirr),  ac  Befotr^  a  co 
end  ol  a  word  l  beeomeia  limpie  aspiration:  m\ 
""    '     (e  raiti  (dai  rujfj).     In  the  inflenoo  < 


SPAIN 


w  ilSM^iu°r« 


pboMtic  tianafomiaiiona  or  became  the  Andaliuian  elenwnl. 
atmnoty  repreacnted  in  coloniation»  viccecdcri  in  traiuportin 
h»l  liaUta  oC  apeech  to  the  New  Woitd. 

Ltcmtm, — FroceediiH  on  iDadeqnate  indhationa.  the  exuten 
m  Leoneie  dialect  haa  been  ipipfudently  admitted  in  loine  quar 
but  the  old  Idngdom  of  Leon  cannot  in  any  way  be  coniiden 
comiilutiag  a  lln[uiatic  ckunain  with  an  individuaiiiy  of  iia 
The  fact  that  a  poem  of  the  Ijth  century  (the  ^InoadrD], 
certain  redactlona  of  the  oldett  Spaidah  code,  the  Fupo  Jiaio, 

dency  to  looSiie  excenively  ceitdn  Seaturee  common  to  the  i 
veatem  tone  where  the  Innution  taba  place  (ram  Caatilii 
Calician-Poituguae. 

3.  PoitTUt;inEZ, — PDrtugticse-Galidan  conilitutci  the  ae 
blanch  of  the  Latin  of  Spain.  In  it  we  must  diWingui 
(t)  Portuguoc  IPortHguex.  perhaps  a  conrradion  Irom 
old  i'lmifafO"  PoTIu^eiuil).  the  language  of  the  kinf 
of  Portugal  and  il9  colonics  in  Africa,  Alia  and  America  (Bn 
(j)  GslidaD  (fidUia),  or  the  Language  of  the  old  kiDgdtnn  of 


Galida  (the  modetn  pnMrlnce*  of  Poatevcdn,  L>  Conifli, 
Orenae,  and  Lugo)  and  of  a  portion  of  the  old  kingdom  of  Leon 
errilory  of  Vieno  in  the  province  of  Leon).  PoTtugucte, 
like  Caalilian,  is  •  liteniy  language,  ohich  for  age*  has  served 
!  vehicle  of  Ihe  lilemtute  of  the  Partuguoe  nation  cen- 
■d  in  the  be^nnlng  of  the  rilh  CEniuiy.  Caiidan,  on  (be 
other  hand,' which  began  a  titeruy  life  eirly  in  the  middle  age* — 
'  '  was  employed  by  Alfonso  the  Learned  in  hii  Canlitm  in 
ir  of  the  Viigia---de<ayed  in  proportion  aa  the  monarchjr 
of  Castile  tod  Lean,  10  which  Galida  had  been  annexed,  gathered 
and  unity  in  its  southward  conquest.  Al  the  present 
day  GaUego,  which  is  simply  Fortugueae  vaiiously  modiBcd 
and  with  a  development  in  aome  respects  arrested,  is  much  leas 
important  thao  f^taJan,  not  only  because  the  Spaniards  who 
speak  il  (i.Scd,ooo]  are  fewer  than  the  CaUlans  (],soo,ooo),  but 
also  because^  iis  liitsuy  culture  having  been  early  abandoned 
'  our  of  Castilian,  it  fell  into  the  vegetative  condition  of  > 
providdal  patoia.  Speaking  generally,  Portuguese  la  furtbef 
removed  than  Castilian  from  Latin;  its  devdopmcnt  bat  |one 
further,  and  its  actual  forms  are  more  worn  out  than  those  of 
be  lister  language,  and  hence  it  has,  not  without  rciuon,  been 
vmpand  to  French,  with  which  it  has  some  very  notable 
inakgics.  But,  on  Oie  other  hindi  Portuguese  has  reraiioed 
nore  ctdutively  Latin  in  its  vocabulary,  and,  particularly 
n  its  conjugation,  it  has  managed  to  preserve  sevoal  features 
rhich  give  it,  as  compared  with  Castilian,  a  highly  archaic  air. 
Jld  Portuguese,  and  more  e!i>edally  the  poetic  language  of  tb« 
:3th  century,  received  from  the  language  of  the  troubadoun, 
n  whose  poetry  the  earlier  Portuguese  poets  found  much  of 
heir  inspiration,  certain  words  and  certain  Cuma  of 


is  produced  by  the  at 


i.  PonuEune  has  ■ 


/riW(f.rtu,n),r™.l., 
feature  of  the  language  Di 
formed  by  the  Latm  accer 


vpreientaiive  of  the  Latin 
taaal  vowel  or  diphlhone  was  1 
'asexpreised  inddferently  and 


•s;fi!^ 


ConioiatUi. — Here  the  moa 
hat  passed,  ia  the  disappearar 


Lat.  (be 

g,ere\A 


the  beginning  of  word)  ar-  ' ' -■  ■- 


words  of  i»pu1ar  ori^n.    Ei' 
while  the /il  changed  into: 


through  the 

<*M  &  I  a  n  ■ 

iroirp  and  ceher  grou[ 

piDdu»  t  mouiliee  (smtten  Ik,  just 

InProvencal):  ™(^a(ovic■|.W 


IW.  (c  I  a  v  u  m),  ffoir  {p  I  a  c  e  r  e), 
>  changed  in  [Ji  (-Fr.  tS,  Catal.  al 
''■  'J>  /'■  J!i:  ''^•^  (c  I  a  m  a  r  e), 
mm  a).  Within  the  word  the  sane 
~rhich  the  tecond  consonant  iiani 


flliscia).   The  group 
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-The  Fonutiiae  iniclc' 


SPAIN 

■-F,.  ilk. 


iDd  of  (h( 

o  bnxight  In 

te'^atd  (he'lBd  pen.  ]£ 
«D»iy.  and  luva  now  bsonw 
a,  til.  Tbcli 


:  bnguUr  \att  the  I  in  the  plunl  (bccaiiH 
LOd  tDi*dRippeiJ):»'(io1ein)»bu(>Ki(i 
inn.  >—• HI  ■c  tn  Ihe  liiif.  (om  the  plunl  dther  in  ia  i 
KcontiiiE  to  the  etynnion';  thui  lit  (cancin)  mikei  e 
rafd0  ouklcca  rvfAsf^  Ai  rennlt  the  peonouii,  mention  muat 
ol  the  non-elymolopcal  lonm  ol  the  penonal 
feminine  poMMJve  minJhOt  where  the  lecood  ■  lu 
by  the  initial  naaal.     Ponusueie  c 
inlefeslanE.    In  Ibe  penonal  auAxea 
ki  oilci,  (Ju,  Ua  lou  Ihed  Id  tlie  I5lh  I 

dii,  <ii,  ix,  thtDuah  (be  ioHrmediate  ft . , .._.    _ 

del  hat  penlftetTonly  in  Iboee  verba  where  it  waa  pnttccled  by  the 
conioiunli  ■  or  r  pieceding  It:  *«dii.  linia.  ii»ia,  MUrriu,  and 
alu  no  doubt  ip  ■omerDmuDf  the  pnent  of  ibe  impentivc,  where 
the  theme  hii  been  reduced  to  9n  enraordinary  dmie  by  the 
diuppe^rance  ol  a  conionadt  and  the  coatraeEion  of  voweli?  idtt, 
credes.  teda,  Ac.    Ponuaueie  ii  Ihe  anl^  Kooiante  {anfoage  which 

partir).  Portugiieie,  though  loa  frequently  than  CaitiUan,  employa 
ttr{(enere>aian  auxilury,  alonnide  of  ntr\  and  it  aiao  luppJe-. 
nentitheuacofeeiere  with  leBcre.vhichfumldHltbeHbj, 

^.;-  ^L_  f_^__^^- __j_  -hewnioflive  jflija,  the  participle  li'" 

lldlanniaR    Among  the  peculiarit 
■jned— (l)lhei    '    " 
perfect.  (l™», 


a(  PurlurueK  ctin|ugation  may  be  mentioned— (I)  the  aigi 
o(  the  yd  peia.  ling.  to  the  lit  in  ttrong  perfecta  (IsirH  pu 
fa),  wliile  Cauilian  haa  iaii  and  kubii-.  (1)  the  impetfccli 

anj(  in  order 


Umjia.  ftfnld   (Injm  por.  Ur  and  n'l 
radical  in  order  to  avohl  the  loai  of 

C).  and  which  tubatitute  u  and  i  fl 
L  the  preaent  subjunctive  ipadta, _.  ._ — ,. 

GaluuK.—^AImoat  aU  Che  phonetic  feature*  which  diltinniith 
Portugnoe  from  CaWiliBn  an  poHewd  by  Gallego  ain.  E^u- 
[ueie  and  Galiciaa  «vni  now  are  pnctically  one  laiwuage,  and  Mill 
mote  wai  thia  tbe  caaa  fonneily:  the  identity  ol  the  two  kfioma 


if  certalD  traDBcri[H 


n  Kfictly  pboneCK,  a 


, between  nanul  ftwtu- 

"  vowdi  BOOf  bdbn  t  and  d: 

,__. JuaetDBiV  Porujimtii 

)t  Port,  fflilfc     In  coDjdgatioii  the  peculiaritiei 


diaJect  lUell,  othen  ae 


Lo  bedaetsCaatlliaBinfhHiKa.   Tbalnd 


ofCallego 

penoai  plural  have  atDI  [heb  old  form  ada,  idajidti,  ao  diat  In  thia 
inelance  it  would  aeen  aa  if  Gali^o  had  been  arreeted  in  Ita  prDgreaa 
while  Portugueae  bad  |ODe  oa  pngreiaint;  but  tt  ia  to  be  obacrvcd 


lion^n^er^a^^l 


id  loraa  the  gr 

■'t),  ia  IPon.  lis).  It  (Port  iih 
ijdgatkiiu  In  er  and  ^  haacon 
"iTDiitar  to  that  which  we  AnkA  m  i»  >%ji.u«uhc 

,  partiM,  Inuead  of  vndi,  parti,  and  by  analofy 

„  hai  eilended.ilKir  aiao  to  llw  perfect  of  Ihe  conjuga' 

in  the"pluni?/aiiil>«  or  A'lSin  rf  i  b'uTa  ■  y^)^alti- 


baSata  or  boMAcdfr,  9x.  ti  (t  i  b  t)  having  given  f  hr 
we  tee  that  faiatti  ua  become  JolvHt  by  a  phonetic  pr 
3rd  pern.  nng.  of  ttrong  perf«t  ii  not  in  a  aaJn  Portugurae  fAoui^ 
podii,  but  in  0  Ikoubt,  pmdQ,  mtt9,amb9,  Ac.);  Caariuao  influence 
may  be  traceable  benv  If  a  contenponry  grammarian,  Saco  Arcc. 
it  to  be  mitted,  Gallego  would  form  an  abiolute  enccptiaa  to  the 
law  of  Spaniih  accentuatioii  Id  tbe  Imperfect  and  pluperfect  indica- 
tives/aJsMnm.  ftiabddei:  iatUmm,  ialiUa;  piiiimti,  piiiida; 
ind  Jaivdmot,  Jatar&desi  baUrdmoi,  baitrddtii  pidifdmoi.  pidirdJdi. 
The  future  perfect  Indicative  and  the  imperfect  •ubjiinctive,  on  the 
other  hand,  would  aeem  to  be  accented  regularly :  tMrtmv.JaU- 
umti.  The  important  queMion  ■>  worth  further  uudy  la  detaiL 
BraLMcaAPHV. — fin    rhe  mieral    Kihieft   the   moat   ilnporlant 

et'LObke'.  Grammalii  dtr  rnuauckii 


rorkl  art  F.  Diei.  £rar 


.««w'(ViiV"87«li 
oloaa  OR/rfO  COJnpa'oda  ab 
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Sprackm  (Leipzig,  iB9»-i8M)i  O.  Kbtinc,  LtUiwiKk'nmamiKta 
Wnm-bmHi  (Faderliom.  I8»a-|R9I).  See  dao  A  Camay.  Lt  Labm 
fElpafXt  ^aprit  Ui  insiriftiimi  (and  ed..  BruHle.  1906).  (r) 
Catalan.— A  Monl-Fatio.  "Dtt  CaUlaKitdu.-  in  G.  GrOber'. 

Gra>H(ru>il<rrinHaucjh>ai>itiliW«u{l«6S):  E.  Vccel,  "  UimcaUioM- 
txkt  Slitiini."  in  G.  KSrting'i  Ilnpkilciiiiiiki  Sladirm  (Heft  j. 
iM61:M.  MiiiyFontanati,0<I«  rr»aianin£rpaila(Buceluna. 
"----'-■-■    -"-    ' ' '"ircdona.    1875);    A. 

y  Mil.  AnHiiis  dt 

_.___._  Waa  latalajia  '(Barceloni,  ra64);  P.  Fab>£ 
CnlriblUii  d  la  fruuMia  dt  la  Umiiui  ulaloiH  (Biinlou.  1 8aS). 
Fortbe  CalaUnd^leciol  Sardinia  ■eeG.MDrod."l*OdierrK>dif  let  lo 
catalaoo  dl  Alghen  in  Sardevna,"  in  the  IliitrUama  di  filUerm 
didiult  alia  mtmtriadii  Pro/  Coir»Coaril.^Florence,_l8*s).ar-1 


>.  and  by  other 


philcfniilt  of  note,  vh  be  ^Hind  io  Smunia, 

reoumulf  Pkiltlept,  tbe  Rnan  da  (annrt  m 

tuiilana,  Uu  Pent  aupovine,  tike  ^ajfrcin  la*yum.iBmm,    i^vr^'a 

npaHcla  and  the  ArtUiJir  dot  SItdiiim  dtr  uniiFfli  ^tracAo. 

(A.M,-F».;J.  F.-K.) 

SpAKISB    LiTElATTTXB 

^encTidly  rostrictcd  to  works  Id  tbe  CaatOian  tonfue.  Is  tbe 
present  article  It  is  taken  in  the  widtr  lenie  aa  embtsortg 
tbo  literary  pnxluctioru  oE  the  wbole  tbeiian  Peninsula,  willt  xhc 
cxccptioDfl  oE  Porlu^  and  of  Galicia,  the  latter  of  vhk^,  tt 
refardl  language  and  literature,  hffkfngi  (o  tbe  Porttifuea^ 
dcinujiL  Spanish  literature  thus  considered  falls  jnUi  tvo 
diviiioiir—Castiliaa  and  Catalan. 

I.  CaililioH  LilBBluri.— 01  the  CaUillan  texts  arm  tataat 
none  is  of  earlier  date  than  tbe  i  ith  century,  aod  veiy  pcobabfy 
none  goes  farther  back  than  iijo.  Tbe  text  goierally  acccpled 
as  the  oldest— the  Uyilay  if  Itt  UapaH  Kint'.  as  it  ia  nlba 
inappropriately  designated  by  most  hisloiiana  0 
ii  a  fragment  o[  a  abort  Kmi-lilurgical  [day  nean 
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in  tbe  church  of  Toledo  on  the  feast  of  Epiphany.  Manifestly 
an  imitation  of  the  Latin  ludi  represented  in  France  during  the 
cariy  years  of  the  lath  century,  the  Spanish  piece  cannot  have 
been  composed  much  before  1150. 

The  natioiial  hero  Rodrigo  Diaz  de  Btvar  (d.  1099),  better 
known  in  history  by  the  Arabic  surname  of  the  Cid,  was  cele- 
brated in  the  vulgar  tongue  in  two  poems,  neither 
of  which  has  come  down  to  us  in  its  entirety.  The 
more  ancient  canlar,  usually  entitled  Fcema  del 
Cid,  tinct  it  was  originally  edited  (1779)  by  Tom&s  Antonio 
Sanchez,  rdates  in  its  first  part  the  valiant  deeds  igesta)  of  the 
Cid  subsequent  to  his  quarrel  with  Alphonso  VI.;  in  the  second 
the  capture  of  Valencia,  the  reconciliation  of  the  hero  with  the 
king  and  the  marriage  of  his  daughters  with  the  infantes  of 
Carri6n;  and  in  the  third  the  treason  of  the  infantes,  the  ven- 
geance of  the  Cid,  and  the  second  marriage  of  his  daughters 
with  the  infantes  of  Navarre  and  Aragon.  The  narrative  of  the 
last  years  of  the  Cid,  which  doses  the  epic,  is  much  curtailed. 
Whilst  in  the  Foema  the  Cid  appears  as  the  lojral  vassal,  de- 
ploring the  necessity  of  separating  from  his  king,  the  Cid  of  the 
second  poem,  Crdnica  rimada  del  Cid,  is  almost  a  rebel  and  at 
least  a  refractory  vassal  who  dares  treat  his  sovereign  as  an 
equal.  The  portion  of  tbe  Cr&nica  which  has  been  preserved 
deals  in  the  main  with  the  youth  of  Rodrigo;  it  contains  the 
primitive  version  of  his  quarrel  with  the  Count  Gomez  de  Gormaz 
and  the  marriage  of  the  dayer  with  Ximena,  the  Count's  daughter, 
and  also  a  series  of  fabulous  episodes,  such  as  the  Cid's  journey 
to  France  to  fight  with  the  twelve  peers  of  Charlemagne,  &c. 
The  Poema,  which  survives  in  a  X4th-century  manuscript,  be- 
longs to  about  the  middle  of  the  X2th  century;  the  form  under 
which  the  Cr&nica  text  has  reached  us  is  at  least  two  centuries 
later;  but,  on  the  other  hand,  several  tmditions  collected  by 
the  author  bear  an  incontestable  stamp  of  antiquity.  The 
versification  of  both  poems  is  irregular.  Normally  Uiis  epic 
measure  may  be  divided  into  two  hemistichs  of  seven  or  eight 
syllables  each;  but  here  the  lines  sometimes  fall  short  of  this 
nimiber  and  sometimes  exceed  it;  the  strophes  follow  the  model 
of  the  laisses  of  the  French  chansons  de  geste — that  is,  they  have 
a  single  assonance  and  vary  greatly  in  extent. 

A  fragment  of  an  epic  poem  on  the  infantes  de  Lara  has  been 
reconstituted  from  the  Crdnica  general  by  Ram6n  Men^ndez 
Pidal  (1896);  if  similar  poems  existed  on  real  personages  like 
Roderick,  or  mythical  heroes  like  Bernardo  del  Carpio,  they 
have  not  survived.  Still  the  frequent  allusions  in  the  chronicles 
to  the  narratives  of  the  juglares  suggest  that  Castilian  heroic 
poetry  was  richer  than  the  scarcity  of  the  monuments  now 
extant  would  lead  us  to  believe.  Femin  Gons&lez,  first  in- 
dependent count  of  Castile  (loth  century),  has  alone  been 
celebrated  in  a  poem  composed  (about  1350  or  later)  in  single- 
rhyme  quatrains. 

With  the  heroic  poetry  which  takes  its  themes  from  the  national 
history  and  legends,  there  grew  up  in  the  13th  century  a  school 
PoemM  of  of  religious  and  didactic  poetry,  the  most  eminent 
utbCem'  representative  of  which  is  Gonzalo  de  Berceo  (1180?- 
*"y-  1246?).      This    poet,    bom    at    Berceo-  (L<^ro(to), 

composed  several  lives  of  Spanish  saints,  and  other  devotional 
poems,  such  as  the  Mirades  and  the  Praises  of  the  Virgin. 
Berceo  calls  his  poems  prosa,  decir,  dictado,  indicating  thereby 
that  he  intended  them  to  be  read  and  recited,  not  sung  like  the 
cantares.  They  are  written  in  single-rhyme  quatrains  and  in 
verses  of  twelve  to  fourteen  syllables,  according  as  the  ending 
of  each  hemistich  is  masculine  or  feminine.  In  the  same  metre 
were  composed,  also  in  the  13th  century,  two  long  poems — one 
on  Alexander  the  Great,  the  other  on  ApoUonius  of  Tyre — 
after  Latin  and  French  sources.  The  author  of  the  first  of  these 
poems  contrasts  his  system  of  versification,  which  he  calls 
mester  de  cUrecia,  with  the  mester  de  joglaria  used  in  heroic 
poetry,  and  intended  to  be  sung;  and  he  declares  that  this 
single-rhyme  quatrain  {curso  rimado  for  la  quadema  via)  consists 
of  counted  syllables.  The  composer  of  Apelonio  calls  this  same 
versification  nueva  mestrla.  The  single-rhyme  quatrain,  in- 
troduced in  imitation  of  the  French  poetry  of  the  i3th  century, 


became  froid  the  time  of  Berceo  and  the  Alixandre  and  Apoionio 
the  regular  form  in  Castilian  narrative  and  didactic  poetry, 
and  prevailed  down  to  the  close  of  the  14th  century. 

To  the  13th  century  are  assigned  a  Life  of  St  Mary  the  Egyp- 
tian, translated  from  the  Frendi,  perhaps  through  a  Provencal 
version,  and  an  Adoration  of  the  Three  Kings,  in  verses  of  eight 
or  nine  syllables  rhyming  In  pairs  {aa,  N>,  cc,  &c.),  as  well  as  a 
fragment  of  a  Debate  between  Sotil  and  Body,  in  verses  of  six 
or  seven  syllables,  evidently  an  imitation  of  one  of  the  medieval 
Latin  poems,  entitled  Rixa  animi  et  corporis.  The  oldest 
lyric  in  Castilian,  La  Rasdn  feita  d'amar,  belongs  to  the  same 
period  and  probably  derives  from  a  French  source;  it  bears 
the  name  of  Lope  de  Moros,  who,  however,  seems  to  have  been 
merely  the  copyist.  Mention  may  here  also  be  made  of  the 
cantigas  (songs)  of  Alphonso  the  Learned  in  honour  of  the 
Virgin,  although,  being  in  the  Galician  dialect,  these  properly 
belong  to  the  history  of  Portuguese  literature. 

The  X4th  century  saw  the  birth  of  the  most  original  medieval 
Spanidi  poet.  Juan  Ruiz,  archpriest  of  Hiu  (near  Guadala- 
jara), has  left  us  a  poem  of  irregular  composition,  poeuyot 
in  which,  while  reproducing  apologues  and  dits  NtbC€a» 
from  foreign  sources,  he  frequently  trusts-  to  his  ^■"T'* 
own  inspiratioiL  Rmz  celebrates  love  and  woman;  his  book 
is  of  Inun  amor,  that  is,  he  shows  by  his  own  experience  and 
the  example  of  those  whom  he  follows  how  a  man  may  become 
a  successful  lover.  By  way  of  precaution,  the  poet  represents 
himself  as  one  who  has  survived  his  illusions,  and  maintains 
that  carnal  love  {loco  amor)  must  finally  give  place  to  divine 
love;  but  this  mask  of  devotion  cannot  disguise  the  real  char- 
acter of  the  work.  The  Rimado  de  palacio  of  Pero  Lopez  de 
Ayala,  chancellor  of  Castile  at  the  end  of  the  X4th  century, 
does  not  refer  exclusively  to  court  life;  the  author  satirizes 
with  great  severity  the  vices  of  all  classes  of  laymen  and  church- 
men. Akin  to  this  Rimado  de  palacio  are  the  proverhios  mor- 
ales of  the  Jew  Sem  Tob  of  Carri6n,  dedicated  to  Peter  the 
Cruel  (1350  to  1369).  The  Poema  de  Alfonso  Onceno,  by 
Rodrigo  Yafiez,  is  a  far-off  echo  of  the  epical  poems,  the  laisses 
being  superseded  by  octo-syllabic  lines  with  alternate  rhymes. 
The  General  Dance  of  Death  and  a  new  version  of  the  Debate 
between  Soul  and  Body,  both  in  eight-line  strophes  of  arte  mayor 
(verses  of  twelve  syllables),  and  both  imitated  from  French 
originals,  are  usually  referred  to  this  period;  they  both  belong, 
however,  to  the  xsth  century. 

The  word  "  romance  "  not  only  signifies  in  Spain,  as  in  other 
Romanic  countries,  the  vulgar  tongue,  but  also  bears  the  special 
meaning  of  a  short  epic  narrative  poem  (historic  «^^^^ 
ballad)  or,  at  a  later  date,  a  short  lyric  poem.  As  *""**■"•• 
regards  the  form,  the  "  romance  "  (Spanish  el  romance,  in  con- 
trast to  French,  &c.,  la  romance)  is  a  composition  in  long  verses 
of  sixteen  syllables  ending  with  one  assonance;  these  verses 
are  often  wrongly  divided  into  two  short  lines,  the  first  of  which, 
naturally,  is  rhymeless.  This  being  the  form  of  the  romance 
verse,  the  Cr6nica  rimada  dd  Cid,  and  even  the  Poema  (though 
in  this  case  the  influence  of  the  French  alexandrines  is  per- 
ceptible), might  be  considered  as  a  series  of  romances;  and  in 
fact  several  of  the  old  romances  of  the  Cid,  which  form  each  an 
independent  whole  and  were  printed  as  separate  poems  in  the 
i6th  century,  are  partly  to  be  found  in  the  Cr&nica.  Other 
romances,  notably  those  dealing  with  the  heroes  of  the  Carolin- 
gian  epic,  so  popular  in  Spain,  or  with  the  legendary  figures 
which  Spanish  patriotism  opposed  to  the  French  paladins — as, 
for  example,  Bernardo  del  Carpio,  the  rival  and  the  conqueror 
of  Roland  in  Castilian  tradition — seem  to  be  detached  frag- 
ments of  the  cantares  de  gesta  mentioned  by  Alphonso  X.  At 
the  close  of  the  15th  century,  and  especially  during  the  i6th, 
the  romances,  which  had  previously  passed  from  mouth  to 
mouth,  began  to  be  written  down,  and  afterwards  to  be  printed, 
at  first  on  broadsheets  (ptiegos  sudtos)  and  subsequently  in 
collections  {romancer os)',  these  are  either  general  collections, 
in  which  romances  of  very  different  date,  character  and 
subject  are  gathered  together,  or  are  collections  restricted  to 
a  single  episode  or  personage  (for  example,  the  Romancero 
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del  Cid),  In  such  romaneeros  the  epic  verse  is  usually 
regarded  as  octosyllabic  and  is  printed  as  auch;  occasionally 
certain  editions  divide  the  romance  into  strophes  of  four  verses 
{cuarMas). 

King  Alphonso  X.  (d.  X284),  under  whose  patronage  were 
published  the  code  entitled  Las  Stele  partidas  and  several  great 
p^sM  scientific  compilations  (such  as  the  Lihros  de  astro- 
Ckroakln,  nomta  and  the  Lapidario)^  was  also  the  founder  of 
a^lSa.  5P*"**^  historiography  in  the  vulgar  tongue.  The 
Crdnica  general^  composed  under  his  direction,  consists 
of  two  distinct  parts:  the  one  treats  of  universal  history  from  the 
creation  of  the  world  to  the  first  centuries  of  the  Christian  era 
{La  General  i  grant  kisicria);  the  other  deals  exclusively  with 
the  national  history  (La  Crdnica  6  Historia  de  Espaila)  down 
to  the  death  of  Ferdinand  III.  (1252),  father  of  Alphonso.  The 
main  sources  of  the  Crdnica  general  are  two  Spanish  ecclesiastical 
chroniclers  of  the  13th  century — ^Lucas  of  Tuy  and  Rodrigo  of 
Toledo;  both  wrote  in  Latin,  but  thdr  work^i  were  early  trans- 
ited into  the  vernacular.  In  the  Historia  de  EspaH^,  printed 
in  its  true  form  for  the  first  time  in  1906,  are  collected  many 
legends  and  occasional  references  to  the  songs  of  the  jugfares 
(for  the  purpose,  however,  of  refuting  them),  the  narrative 
relating  to  the  Cid  being  partly  based  on  an  Arabic  text.  This 
portion,  as  recast  in  the  Crdnica  de  Caslilla  compiled  by  order 
of  Alphonso  XI.,  was  published  apart  by  Juan  de  Velorado 
under  the  title  of  the  Crdnica.  dd  Cid  (15x2),  and  has  often  been 
reprinted.  Alphonso's  example  bore  fruit.  In  the  X4th  cen- 
tury we  find  anothtf  Crdnica  general  dr  Espafia  or  de  Castillat 
constructed  on  the  model  of  the  first  and  embracing  the  years 
1030-X3X3;  next,  the  Grant  adnica  de  Espafia  and  the  Grant 
Crdnica  de  los  conqueridorest  compiled  by  command  of  the  grand 
master  of  the  order  of  St  John  of  Jerusalem,  Juan  Fernandez 
de  Heredia  (1310-1396),  about  1390.  Special  chronicles  of 
each  king  of  Castile  were  soon  written.  Our  information 
is  defective  regarding  the  authorship  of  the  chronicles  of 
Alphonso  X.,  Sancho  IV.,  Ferdinand  IV.  and  Alphonso  XI.; 
but  the  four  following  reigns — ^those  of  Pedro  I.,  Henry  II., 
John  I.  and  Henry  III. — were  dealt  with  by  Pero  Lopes  de 
Ayala;  here  we  recognize  the  man  of  literary  culture  who  had 
acquired  some  knowledge  of  ancient  history,  for  the  form  of  the 
narrative  becomes  freer  and  more  personal,  and  the  style  rises 
with  the  thought.  Alvar  Garcia  de  Santa  Maria  and  other 
writers  whose  names  are  not  recorded  probably  compiled  the 
chronicle  of  John  II.;  the  events  of  Henry  IV.'s  disastrous 
reign  were  related  by  Diego  Enriquez  del  Castillo  and  Alfonso 
Fem&ndez  de  Palenda;  the  triumphs  of  the  Catholic  sovereigns 
Ferdinand  and  Isabella  by  Fernando  dd  Pulgar  and  Andres 
Bern&ldez.  With  these  royal  chronicles  should  be  mentioned 
some  biographies  of  important  persons.  Thus  in  the  15th 
century  the  chronide  of  Pedro  Niik>,  count  of  Buelna  (1375- 
Bhmefihtn,  '44^)>  ^X  Gutierre  Diez  de  Games;  that  of  Alvaro 
de  Luna,  constable  of  Castile  (d.  X453);  ^nd  a 
curious  book  of  travels,  the  narrative  of  the  embassy  sent  by 
Henry  HI.  of  Castile  to  Timur  in  1403,  written  by  the  head  of 
the  mission,  Ruy  Gonzilez  de  Clavijo. 

The  other  productions  of  Castihaa  prose  in  the  X3th  and 
14th  centuries  are  for  the  most  part  didactic  and  sententious 
^^^p^^  compositions,  which,  however,  contain  illustrations 
WorkM  0/  or  tales  of  Eastern  origin.  The  Spanish  translation 
iJiA  «0tf     of  Kalila  and  Dimna,  made  direct  from  an  Arabic 

clLmHmm.  ***^'  ^**  ^"^^  '^  middle  of  the  I3lh  century, 
cmterfRs.  ^^j  ^jj^  romance  of  the  Seven  Sages  {Sindibad)^ 

translated  under  the  title  of  Libra  de  los  engafios  i  asaya- 
mientos  de  las  mugeres,  is  referred  to  1253.  From  the  second 
half  of  the  13th  century  the  collections  of  aphorisms,  dits^ 
apologues  and  moral  tales  become  very  numerous:  first  of 
all,  versions  of  the  Secretum  secretorum,  attributed  in  the  middle 
ages  to  Aristotle,  one  of  which  is  entitled  Poridat  de  las  poridades, 
next  the  Praverbios  buenos^  the  Bocados  de  oro  or  Libro  de 
bonium.  Key  de  Persia  and  the  Libro  de  los  gatost  which  is 
derived  from  the  Narrationes  of  Odo  of  Cheriton.  During  the 
first  half  of  the  X4th  century  the  nephew  of  Alphonso  X.,  the 


infante  Juan  Manudi  wrote  the  various  works  which  place  him 
in  the  &st  rank  of  medieval  Spanish  prose  writers.  The  best 
known  is  the  collection  of  tales,  many  of  them  borrowed  from 
Oriental  aourceSf  entitled  El  Conde  Lucanor;  but,  besides  this 
contribution  to  literature,  he  wrote  graver  and  still  more  didactic 
treatises.  The  knowledge  of  antiquity,  previously  so  vague, 
made  remarkable  progress  in  the  14th  century.  Curiosity  was 
awakened  a>ncemlng  certain  episodes  of  andent  history,  such 
as  the  War  of  Troy,  and  Benolt  de  Sainte-More's  poem  and  the 
Latin  narrative  of  Guido  delle  C^olonnc  were  both  translated. 
Lopes  de  Ayola  translated,  or  caused  to  be  translated,  Pierre 
Bersuire's  French  version  ot  Livy,  Boetius  and  various  writings 
of  Isidore  of  Seville  and  Boccacdo. 

While  the  Carolingian  cyde  is  mainly  represented  in  ^lain 
by  assonanced  romancest  of  which  the  oldest  seem  to  be  frsg< 
ments  of  lost  poems  by  thtju^areSt  the  British  cycle 
(Lancek>t,  Tristram,  Merlin,  &c.)  is  represented 
almost  exdusivdy  by  works  in  prose  (see  Rohance). 
Those  narratives  are  known  only  in  x 5th  and  i6th  century 
editions,  and  these  have  been  more  or  less  modified  to  suit 
the  taste  of  the  time;  but  it  is  impossible  not  to  recognize 
that  books  such  as  El  Baladre  del  sabia  Merlin  (1498)  and  La 
Demanda  dd  sancto  grial  (151 5)  presuppose  a  consideraUe 
antecedent  literature  oi  which  they  are  only  the  afteri^w. 
The  prindpal  French  romances  of  tht  Round  Table  were  trans- 
lated and  imitated  in  Spain  and  in  Portugal  as  early  as  the  first 
half  of  the  14th  century  at  least;  of  that  there  is  ix>  doubt. 
And,  even  if  there  were  not  satisfactory  testimony  <m  this  point, 
the  prodigious  development  in  Spanish  literature  of  the  cabal' 
lertas,  or  "books  of  chivalry,"  incontrovertibly  derived  from 
fictions  of  Breton  origin,  would  be  proof  enough  that  at  an  early 
date  the  Spaniards  were  familiar  with  these  romantic  tales 
derived  from  France.  The  oldest  work  of  the  kind  is  El  Cabal- 
lero  CifaTf  composed  at  the  beginning  of  the  X4th  century, 
but  the  first  book  of  real  importance  in  the  series  of  strictly 
Spanish  caballerias  is  the  Amadts  de  Gaula.  Certain  considera- 
tions lead  one  to  seek  for  the  unknown  author  of  the  first  Amadls 
in  Portugal,  where  the  romances  of  the  Round  Table  were  mme 
highly  appreciated  than  in  Spain,  and  where  they  have  cxer- 
dsed  a  deeper  influence  on  the  national  literature.  To  Card 
Rodriguez  de  Montalvo,  however,  falls  the  honour  of  having 
preserved  the  book  by  printing  it;  he  made  the  mistake  of 
diluting  the  original  text  and  of  adding  a  continuation.  Las 
Sergas  de  Esplandidn.  Allied  to  Montdvo's  Amadis  with  its 
supplementary  Esplandidn  (15x0)  are  the  Don  Florisanda 
(1510)  and  the  Lisuarte  de  Grecia  (1514),  the  Amadis  de 
Grecia  (15x4),  the  Don  Florisd  de  Niquea  (X532-X551),  &c., 
which  form  what  Cervantes  called  the  "  Amadis  sect."  Parallel 
with  the  Amadises  are  the  Palmerines,  the  most  cdebrated  of 
which  are  Palmerin  de  (Xiva  (xsix),  Primaleon  (15x2),  and 
Palmertn  de  /nf  ^a<erre,which  was  first  written  in  Portuguese  by 
Morses  Cabral.  None  of  those  caballertas  in^ired  by  the 
Amadts  were  printed  or  even  written  before  the  x6th  century, 
and  they  bear  the  stamp  of  that  period;  but  they  cannot  be 
separated  from  thdr  medieval  model,  the  spirit  of  which  they 
have  preserved.  Among  the  caballertas  we  may  also  dass 
some  narratives  derived  from  the  Carolingian  epic — ^the  Historia 
dd  emperador  Carlomagno  y  de  los  doce  pares,  a  very  popular 
version  still  reprinted  of  the  French  romance  of  Fierabras,  the 
Espejo  de  caballerias^  into  which  has  passed  a  large  part 
of  Boiardo's  Orlando  innamoratOf  Ihe  Historia  de  la  reina 
Sibilla,  &c. 

The  first  half  of  the  xsth  century,  or  what  comes  almost  to 
the  same  thing,  the  reign  of  John  II.  of  Castile  (x407-X4S4)r 
is  characterized  as  r^ards  his  literature  (x)  Dy  the 
devdopment  of  a  court  poetry,  artifidal  and  pre-  {f<* 
tentious;  (3)  by  the  influence  of  Italian  literature 
on  Castilian  prose  and  poetry,  the  imiution  of  Boccaccio 
and  Dante,  espedally  of  the  latter,  which  introduced  into 
Spain,  a  liking  for  idlegory;  and  (3)  by  more  assiduoia 
intercourse  with  antiquity.  After  the  example  of  the  Pro- 
ven^ troubadours  whose  literary  doctrines  had  made  thcit 
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my  into  Castile  throiig|»  Portugal  and  Catalonia,  poetiy  was 
now  styled  the  arte  de  trobar.  The  arte  de  Irebitr  is  strictly 
*'  ooiul "  poetry,  which  consists  of  short  pieces  in  complicated 
measures — ^bve  plaints,  debates,  questions  and  repartees, 
moles  with  their  glosas,  burlesque  and  satirical  songs — verse 
wholly  "  occasional "  sjid  defident  in  charm  when  separated 
from  its  natural  environmoit.  In  order  to  understand  and 
appreciate  these  pieces  they  must  be  read  in  the  collections  made 
by  the  poets  of  the  time,  where  each  poem  throws  light  on  the 
others.  The  most  celebrated  eanoionero  of  the  xjth  century 
is  that  compiled  for  the  amusement  of  his  sovereign  by  Juan 
Alfonso  de  Baena;  it  is,  so  to  say,  the  official  collection  of  the 
poetic  court  of  Johp  II.,  although  it  also  contains  pieces  by  poets 
of  earlier  dates.  After  Baena's  collection  may  be  mentioned 
the  Caneionero  de  SmiUga,  which  contains  the  Castilian  poems 
of  the  trobadcres  who  followed  Alphonso  V.  of  Aragon  to  Naples. 
These  cancioneroSf  consisting  of  the  productions  of  a  special 
group,  were  succeeded  by  collections  of  a  more  miscellaneous  char- 
acter in  which  versifiers  of  very  different  periods  and  localities 
are  brought  together,  the  pieces  being  daned  simply  according 
to  their  type.  The  earliest  genuine  CafKtMMr«  getml  (though 
it  docs  not  bear  the  title)  Is  that  compiled  by  Juan  Fer- 
nindez  de  Constantina,  which  appears  to  have  been  issued 
from  the  Valenda  press  at  the  banning  of  the  i6th  century; 
the  second,  much  better  known,  was  published  for  the  first 
time  at  Valencia  in  151 1  by  Hernando  del  Castillo.  The  other 
poetic  school  of  the  isth  century,  which  claims  to  be  spedally 
rdated  to  the  Italians,  had  as  its  leaders  Juan  de  Mens,  author 
of  the  Coroiuui&H  and  the  LaberitOo  dejitrtuna^  and  the  marquis 
of  SantHlana,  Ifiigo  Lopez  de  Mendoza,  who  in  his  sonnets  was, 
perhaps,  the  first  to  imitate  the  structure  of  the  Italian  hendeca- 
syOablca.  With  those  two  chiefs,  who  may  be  designated 
poetoi  as  distinguished  from  the  decidores  and  the  (robadores  of 
the  cancioneroSf  must  be  ranked  Frandsoo  Imperial,  a  Genoese 
by  descent,  who  at  a  somewhat  earlier  date  helped  to  acdimatize 
in  Spain  the  forms  of  Italian  poetry.  The  marquis  of  Santillana 
occupies  a  considerable  place  in  the  literature  of. the  isth 
century  not  only  by  reason  of  his  poems,  but  through  the  sup- 
port he  afforded  to  all  the  writers  of  his  time,  and  the  impulse 
he  gave  to  the  study  of  antiquity  and  to  the  labours  of  trans- 
lators. In  the  next  generation  the  most  prominent  figures  are 
Gomez  Manrique  and  Jorge  Manrique,  the  latter  of  whom  has 
produced  a  short  poem  which  is  a  masterpiece. 

With  the  exception  of  the  chronides  and  some  cabaUertas 
the  prose  of  the  15th  century  contains  little  that  is  striking. 
mmsBf  "^^  translation  of  Virgil  by  Enrique  de  Villena 
MicftGM-  is  ponderous  and  shows  no  advance  on  the  versions 
^■sr.  of  Latin  authors  made  in  the  previous  century. 

A  curious  and  amusing  book,  full  of  details  about  Spanish 
maimers,  is  the  Cerbacko  (1438)  of  the  archpriest  of  Talavera, 
Alfonso  Martinez  de  Toledo,  chaplain  to  King  John  II.;  the 
Corbacko  bdongs  to  the  numerous  family  of  satires  a^inst 
women,  and  this  title,  by  which  it  is  commonly  known- 
borrowed  from  a  work  of  Boccacdo's,  with  which  it  has 
otherwise  nothing  in  common— indicates  that  he  has, not 
spared  them. 

:  The  andent  liturgical  Spanish  theatre  is  known  to  us  only 
by  fragments  of  the  pky  of  the  liagktn  Kings,  already 
mentioned;  but  certain  regulations  given  in  the 
Siete  partidas  (compiled  between  1252  and  1257) 
prove  that  sudi  a  theatre  existed,  and  that  at 
the  great  festivals,  such  as  Christmas,  Epiphany  and  Easter, 
dramatic  representations  were  given  in  church.  These  repre- 
senutions,  originally  a  simple  commentary  on  the  liturgy,  were 
gradually  adulterated  with  buffoonery,  which  frequently 
brought  down  the  censure  of  the  dergy.  Alphonso  X.  even 
thought  it  necessary  to  forbid  the  **  derks  "  playing  Jueges  de 
escamios,  and  permitted  in  the  sanctuary  only  dramas  destined 
to  commemorate  the  principal  episodes  of  the  life  of  Christ. 
Of  all  the  Church  festivals,  the  most  popular  in  Spain  was  that 
of  Corpus  Christi  instituted  by  Urban  IV.  in  1264.  At  an  early 
date  the  cdJebration  of  this  festival  was  accompanied  with 


dramatic  performances  intended  to  explain  to  the  faithful  the 
eucharistic  mystery.  These  dramas,  called  oulos  sacramenlales, 
acquired  more  and  more  importance;  in  the  17th  century,  with 
Calder6n,  they  become  grand  allegorical  pieces,  regular  theo- 
logical disserutions  in  the  form  of  dramas.  To  the  aula  sacra- 
menial  corresponds  the  onto  al  nacimiento,  or  drama  of  the 
Nativj^y.  In  Spain,  as  elsewhere,  the  secular  theatre  is  a 
product  of  the  religious  theatre.  Expelled  from  the  Church, 
the  juegos  de  escamios  took  possession  of  the  public  squares  and 
there  attained  free  development;  ceasing  to  be  a  mere  travesty 
of  dogma,  they  devebped  into  a  drama  whose  movement  is  no 
longer  determined  by  the  liturgy,  and  whose  actors  are  borrowed 
from  real  life  in  Spanish  society.  This  new  theatre  begins 
towards  the  dose  of  the  xsth  century,  with  the  pastoral  pieces 
of  Juan  del  Endna,  which,  after  Argil's  example,  he  calls 
tghgas.  Genuine  shepherds  are  the  interlocutors  of  these 
bucolics,  into  which  are  also  sometimes  introduced  students, 
and  Lucas  Fem&ndez,  a  contemporary  and  pupil  <^  Endna's, 
introduces  gentlemen  and  soldiecs.  A  book  which,  strictly 
speaking,  does  not  belong  to  the  theatre,  the  Tragicamedia  de 
Calixio  y  Mdibea,  much  better  known  as  La  CeUikna,  caused 
the  new  theatre,  still  rudimentary  in  the  attempts  of  the  Khool 
of  Encina,  to  make  a  step  onwards.  This  astonishing  novd 
taught  the  Spaniards  the  art  of  dialogue,  and  for  the  first  time 
exhibited  persons  of  all  classes  of  society  (particularty  the 
lowest)  spealung  in  harmony  with  thdr  natunl  suiroundings. 
The  progress  caused  by  the  Cdeslina  may  be  estimated  by  means 
of  the  Propaiadia  of  Bartolom6  de  Torres  Naharxo,  a  collection 
of  pieces  represented  at  Rome  in  presence  of  Leo  X.  Torres 
Naharro  is  thought  to  have  borrowed  from  France  the  division 
of  the  play  into  "  days  "  {jamadas)\  shortly  after  Naharro  we 
find  the  comedy  of  manners  in  Lope  de  Rueda,  whose  dramatic 
work  is  composed  of  regular  comedies  constructed  on  the  modd 
of  Italian  authors  of  the  beginning  of  the  x6th  century,  and  also 
of  little  pieces  intended  for  performance  in  the  intervds  between 
the  larger  plays  {entremeses  and  pasos)^  some  of  which  are  modeb , 
of  sprightly  wit.  Some  of  Naharro's,  and  especially  of  Rueda's,' 
pieces  foreshadow  the  comedy  of  intrigue,  which  is  emphatically 
the  type  of  the  classic  stage.  But  to  reach  Lope  de  Vega,  the 
Spanish  stage  had  to  be  enlarged  in  reUtion  to  national  history.' 
A  poet  of  Seville,  Juan  de  la  Cueva,  first  brought  on  the  boards 
subjects  such  aS  the  exploits  of  the  Cid,  Bernardo  dd  Carpio, 
and  others,  which  had  previously  been  treated  of  only  in  the 
romances.  To  a  poet  called  Berrio,  of  whose  woric  nothing  has 
been  preserved,  are  attributed  the  comedias  of  Moors  and 
Christians,  in  which  were  represented  famous  episodes  of  the 
age-long  struggle  against  the  infidd.  And  it  was  at  this  period 
(1585)  that  Cervantes  experimented  in  the  drama;  in  his 
Tratos  de  Argd  he  gives  us  a  picture  of  galley-life,  recollections 
of  his  long  captivity  in  Algiers.  There  is  no  need  to  linger  over 
the  attempts  at  tragedy  of  the  ancient  type  by.  Jer6nimo  Ber- 
mfidez,  Crist6bal  de  Viru^,  Luperdo  Leonardo  de  Argensohk, 
&c.,  the  only  successful  specimen  of  which  is  the  Numancia  of 
Cervantes;  these  works,  mere  exercises  in  style  and  versification, 
remained  without  influence  on  the  development  of  the  Spinish 
stage.  The  pre-cUmic  period  of  this  stage  is,  as  regards  dramatic 
form,  one  of  indecision.  Some  write  in  prdse,  like  Rueda; 
others,  like  Naharro,  show  a  preference  for  the  redondiUas  of- 
popular  poetry;  and  there  are  those  again  who,  to  devate 
the  style  of  the  stage,  versify  in  hende^asyllabics.  Hesitation 
is  also  evident  as  to  the  mode  of  dividing  the  drama.  At  first  a 
division  into  five  acts,  after  the  manner  of  the  andents,  is  adopted, 
and  this  is  followed  by  Cervantes  in. his  eariy  pieces;  then 
Juan  de  la  Cueva  reduced  the  five  acts  to  four,  and  in  this  he  is 
imitated  by  most  poeU  till  the  dose  of  the  x6th  century  (Lope 
de  Vega  himsdf  in  his  youth  composed  pieces  in  four  acts).' 
Francisco  de  Avendaibo  divided  his  Fhrisea  into  three  acts  as 
early  as  xs5x>  but  his  example  was  not  foUowed  till  about  forty, 
years  later,  when  this  division  was  generally  adopted  in  all 
dramatic  works— with  the  exception  of  short  pieces  like  the 
loa  (prologue),  the  enlremis,  the  paso,  the  baiU  (different  kinds 
of  enlr^acU). 
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"the  golden  age  of  Spaniih  litenture  bebngi  to  Uie'i6Ui  and 
17th'  centuries,  extending  approximatdy  from  1550  to  1650. 
^rtntfr  jrti  P'^v^o"^  to  tbp  reign  of  the  Catholic  sovereigns 
itthmmd  there  exists,  strictly  sp^taking,  only  a  CastUian 
iy<*Cw  literature,  largely  influenced  by  imiution  first  of 
****■  France  and  then  of  Italy;  the  union  of  the  two 
crowns  of  Aragon  and  Castile,  and  afterwards  the  advent 
of  the  house  of  Austria  and  the  king  of  Spain's  election 
as  emperor,  achieved  the  political  unity  of  Spain  and  the 
unity  of  Spanish  literature.  After  the  death  of  Philip  IV. 
(1665)  the  light  went  out;  the  nation,  exhausted  by  wars 
and  bad  administration,  produced  nothing;  its  literary  genius 
sank  in  the  general  decline,  and  Spain  was  destined  ere  long 
to  fall  again  under  the  influence  of  France,  to  which  she  had 
submitted  during  the  first  period  of  the  middle  ages.  In  the 
x6th  and  17th  centuries  the  literature  was  eminently  nationaL 
Yet  in  certain  kinds  of  literature  the  Spaniards  continued  to 
seek  models  abroad. 

Lyric  poetry,  especially  that  of  the  more  ambitious  order, 
is  always  inspired  by  the  Italian  masters.     An  irresistible 

tendency   leads  the    Spanish    poets   to   rhyme   in 
fSlSy,       hendecasyllabics— as  the  marquis  of  Santillana  had 

formerly  done,  though  his  attempts  had  fallen 
into  oblivion— and  to  group  their  verses  in  tercets,  octaves, 
sonnets  and  condones  {canMoni),  Juan  Bosc&n,  Gardlaso  de  la 
Vega  and  Diego  Hurtado  de  Mendoza  are  the  recognized  chiefe 
of  the  school  al  iUlico  mode,  and  to  them  belongs  the  honour 
of  having  successfully  transplanted  to  Spain  these  different 
forms  of  verse,  and  of  having  enriched  the-  poetic  language  of 
their  country.  The  defects  of  Bosc&n  and  Mendoza  (such  as 
certain  faults  of  rhythmic  accentuation)  were  corrected  by  their 
disciples  Gutierre  de  Cetina,  Gregorio  Silvestre,  Hernando  de 
Acufia,  by  the  poets  of  the  so-called  school  of  Seville,  head^ 
by  Fernando  de  Herrera  and  also  by  those  of  the  rival  school 
of  Salamanca,  rendered  famous  mainly  by  the  inspired  poetry 
of  Luis  Ponce  de  Ledn.  Against  these  innovators  the  poets, 
faithful  to  the  old  Castilian  manner,  the  rhymers  of  redondiUas 
and  romances,  held  their  own;  under  the  direction  of  Cristdbal de 
CastiUejo,  they  carried  on  a  fierce  war  against  the  "  Petrarch- 
ists."  But  by  the  last  third  of  the  x6th  century  the  triumph 
of  the  new  Italian  school  wa%  assured,  and  no  one  any  longer 
thought  of  reproaching  it  for  its  exotic  flavour.  Still  at  ^is 
period  there  was  a  schism  between  the  higher  poetry  and  the 
other  varieties:  in  the  former  only  the  hendecasyllabic  and  the 
heptasyllabic  (quebrado)  were  employed,  while  the  popular 
poets,  or  those  who  affected  a  more  familiar  tone,  preserved 
the  national  metres.  Almost  all  the  poets,  however,  of  the  x6th 
and  X7th  centuries  tried  their  powers  in  both  kinds  of  versifica- 
tion, using  them  in  turn  according  to  the  nature  of  their  sub- 
jects. Thus  Lope  de  Vega,  first  of  all,  who  wrote  La  Dragontea 
(1598),  La  Hermosura  de  AngMica  {1602),  La  Jerusalem  con- 
quhlada  (1609),  in  Italian  verses  and  in  octaves,  composed  his 
long  narrative  poem  on  Isidore,  the  patron  of  Ibfadrid  (1599),  in 
quiniUlas  of  octosyllabic  verse,  not  to  mention  a  great  number 
of  romances.  As  regarda  this  last  form,  previously  disdained 
by  artistic  poeU,  Lope  de  Vega  gave  it  a  prestige  that  brought 
it  into  favour  at  court.  A  host  of  poets  were  pleased  to  recast 
the  old  romances  or  to  compose  new  ones.  The  X7th  century, 
it  may  be  said,  is  characterized  by  a  superabundanoe  of  lyric 
poetry,  to  which  the  establishment  of  various  literary  academies 
contributed.  Of  this  enormous  mass  of  verses  of  all  sorts  little 
still  survives;  the  names  of  most  of  the  versifiers  must  be 
omitted,  and  in  addition  to  those  already  dted  it  will  be  suffi- 
cient to  mention  G6ngora  and  Quevedo.  G6ngora  is  especially 
famous  as  the  founder  of  the  "  cultist "  school,  as  the  introducer 
into  Castilian  poetry  of  a  periphrastic  style,  characterized  by 
sonorous  diction  and  artificial  arrangements  of  phrase.  The 
Spaniards  have  given  the  name  of  ctdto  to  this  eccentric  style, 
with  its  system  of  inversions  based  on  Latin  S3mtax;  but  G6ngora, 
a  poet  of  really  great  powers,  had  begun  better,  and  as  often  as 
he  is  contented  with  romances  he  finds  true  poetic  accents, 
ingenious  ideas  and   felidtous. expressions.     Quevedo,  much 


greater  in  prose  than  in  verse,  displays  real  power  only  xn  satiiv^- 
epigram  and  parody.  There  is  in  some  of  his  serious  pieces  the 
stuff  of  a  Juvenal,  and  his  satiric  and  burlesque  romances^  oC 
which  several  are  written  in  slang  igimnania),  are  in  their  way 
little  masterpieces.  Another  commonplace  of  S(nnish  poetry 
at  this  period  was  epic  poetry  after  the  style  of  Tasso'a  Ceru- 
salemme.  These  interminable  and  prosaic  compositions  in  octawos 
reales  do  not  approach  their  model;  none  of  them  can  even  be 
compared  in  style,  elevation  of  thought  and  beauty  of  imagery, 
to  Camoeiu's  Lusiadas.  They  are  in  reality  rhymed  chronicles, 
and  consequently,  when  the  author  happens  to  have  taken 
part  in  the  events  he  narrates,  thc;y  have  a  genuine  historical 
interest.  Such  is  the  case  with  Ak>nso  de  Ercilla's  Aramcama^ 
of  which  it  may  be  said  that  it  was  written  less  with  a  pen  than 
with  a  pike.  In  buriesque  poetry  the  Spaniards  have  been 
more  successful:  La  Gatomaquia  of  Lope  de  Vega,  and  La 
Uosckea  of  Villavidosa  (d.  1658)  are  apeeable  examples  of 
witty  inventioiL 

The  departments  of  imaginative  literature  in  which  the 
genius'  of  the  new  Spanish  nation  revealed  itsdf  with  most 
vigour  and  originaUty  are  the  novela  and  the  r^^^ 
drama.  By  notda  must  be  understood  the  novel  of 
maxmeia,  called  picaresca  {(tompicaro,  a  rogue  or  "  {ncarocm'*') 
because  of  the  social  status  of  the  heroes  of  those  fictions;  and 
this  tjrpe  of  novel  is  a  Spanish  invention.  The  pastoral  romance, 
on  the  other  hand — the  best-known  examples  of  which  are  the 
Diana  of  Jorge  de  Montemayor,  continued  by  AIodso  Pciea 
and  Gaspar  Gil  Polo,  the  Galatea  of  Cervantes,  and  the  Arcadia 
of  Lope  de  Vega— «s  well  as  the  novel  of  adventure  begun  by 
Cervantes  in  his  Novelas  exemplareSt  and  cultivated  alter  him 
by  a  host  of  writers,  is  directly  derived  from  Italy.  The  Arcadia 
of  Saxmazaro  is  the  source  of  the  Diana  and  of  all  its  ixnitatkMia, 
just  as  the  Italian  nomlfieri  are  the  masters  of  most  Spanish 
novdistas  of  the  X7th  century.  The  picaresque  novel  starts  in 
the  middle  of  the  x6th  century  with  the  Vida  de  LasariUo  de 
Tormes,  sus  foriu$tas  y  advetsidades;  the  impetus  was  given, 
and  the  success  of  LasariUo.  was  so  great  that  imitators  soon 
appeared.  In  1599  Mateo  Alem&n  published  the  first  part  of 
the  adventures  of  another  picaroon,  Guzman  de  Alfarache; 
before  he  could  issue  the  sequel  (1604)  he  was  anticipated  (1602) 
by  an  unscrupulous  rival,  whose  continuation  was  on  a  lower 
plane.  Quite  unlike  that  of  the  LazariUo,  the  style  of  Mateo 
Alem&n  is  eloquent,  full,  with  long  and  loimed  periods,  some- 
times  diffuse.  Nothing  could  be  more  extravagant  and  more 
obscure  than  the  history  of  Justina  the  beggar  woman  (£a. 
Picara  Justina)  by  Francisco  Lopez  de  Ubeda  (1605),  whid  is 
generally  (but  perhaps  wrongly)  said  to  be  a  name  assumed  by 
the  Dominican  Andres  Perez.  .  A  long  scries  of  similar  tala 
continued  to  be  published^  by  writers  of  considerable  merit  (see 
PiCAKESQUE  Novel). 

By  degrees  the  picaresque  roma.nce  was  combined  with  the 
novel  of  Italian  origin  and  gave  rise  to  a  new  type — ^half  novd 
of  manners,  half  romance  of  adventure— of  which  the  character- 
istic  example  appears  to  be  the  Marcos  de  Ohreg&n  (x6i8) 
of  Vicente  Martinez  Espind,  one  of  the  best  written  wnrks  ojf 
the  X  7th  century.  To  the  same  class  belong  almost  all  the  novds 
of  Alonso  Jer6nimo  de  Salas  Barbadillo,  Luiz  Velex  de  Guevara 
and  Frandsco  Santos's  popular  pictures  of  life  in  Madrid,  Dm 
y  noche  de  Madrid  (1663),  FeriquiUo,  d  de  las  gallimeras,  ftc 
On  the  other  hand,  the  novels  of  Tirso  de  Molina  (Los  CigarraUs 
de  Toledo,  x624),  Perez  de  Montalb&n  {Para  iodos,  1632), 
Maria  de  Zayas  {Notelas,  X63 5-1647),  are  more  in  the  maimer  of 
the  Novelas  esemplares  of  Cervantes,  and  consequently  of  the 
Italian  type.  Among  the  so-called  historical  romaxuxs  one  only 
deserves  to  be  mentioned — ^the  Guerras  cioHes  de  Cramada 
(1595-1604)  by  Gin^  Perez  de  HiU,  which  deals  with  the  last 
years  of  the  Idngdom  of  Granada  and  the  insurrection  of  the 
Moors  of  the  Alpujarras  in  the  time  of  Philip  II.  Don  Quimfe 
(X605-X615),  the  masterpiece  of  Cervantes,  is  too  great  a  'work  to 
be  treated  with  ethers;  and.  moreover,  it  does  not  faU  strictly 
within  the  limits  of  any  of  the  classes  just  mentioned.  If  it  has 
to  be  defined,  it  may  be  described  as  the  social  romance  oi 
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t6th  and  X7th  century  Spain.  Cervantes  luuloubtedly  owed 
much  to  his  predecessors,  notably  to  the  few  picaresque  romancers 
who  came  before  him,  but  he  considerably  enlarged  t^e  scope 
ol  the  type  and  strengthened  the  framework  of  the  story  by  a 
lofty  moral  idea.  His  main  purpose  was  not  so  much  to  ridicule 
the  books  of  chivalry,  which  were  already  out  of  fashion  by  his 
time,  but  to  show  by  an  example  pushed  to  absurdity  the  danger 
of  those  prejudices  of  ^ure  blood  and  nobler  rece  with  which 
three-fourths  of  the  nation  were  imbued,  and  which,  by  the 
scorn  of  all  useful  labour  which  they  involved,  were  destined  to 
bring  Spain  to  ruin.  The  lesson  is  all  the  more  effective,  as 
Cervantes's  ktdalgo,  although  ridiculous,  was  not  put  beyond 
the  pale  of  the  reader's  sympathy,  and  the  author  condemns 
only  the  exaggeration  of  the  chivalrous  spirit,  and  not  true 
courage  and  devotion  when  these  virtues  have  a  serious  object. 
What  happened  to  Gmman  de  Alfaracke  happened  to  Don 
Quixote.  In  16x4  a  SDUxious  second  part  of  the  adventures  of 
Don  Quixote  made  its  appearance;  Cervantes  was  thus  roused 
from  inactivity,  and  the  following  year  gave  to  the  world  the 
true  second  part,  which  instantly  eclipsed  AvcUaneda's  imitation. 
The  stage  in  the  xyth  century  in  some  measure  took  the 
place  of  the  romances  of  the  previous  age;  it  is,  as  it  were,  the 
Ommo/  medium  of  all  the  memories,  all  the  passions, 
iftM  and  aU  the  aspirations  of  the  Spanish  people.      Its 

^■■•■y*  style,  being  that  of  the  popuhu'  poetry,  made  it 
accessible  to  the  most  illiterate  elates,  and  gave  it  an  im- 
mense range  of  subject.  The  Bible,  the  lives  of  the  martyrs, 
national  traditions,  the  chronicles  of  Castile  and  Aragon, 
foreign  histories  and  novels,  even  the  daily  incidents  of  con- 
temporary Spanish  life,  the  escapades  and  nightly  brawls  of 
students,  the  gallantries  of  the  Calle  Mayor  and  the  Prado  of 
Madrid,  balcony  escalades,  sword-thrusts  and  dagger-stabs, 
duels  and  murders,  fathers  befooled,  jealous  ladies,  pilfering 
and  cowardly  valets,  inquisitive  and  sprightly  waiting-maids, 
sly  and  tricky  peasants,  fresh  country  girls — ^all  are  turned  to 
dramatic  account.  The  enormous  mass  of  plays  with  which 
the  literature  of  this  period  is  inundated  may  be  divided  into  two 
great  classes — secular  and  religious;  the  latter  may  be  sub- 
divided into  (i)  the  liturgical  play,  i.e.  the  auto  either  sacra' 
mental  or  a/  nacimientOf  and  (a)  the  comedia  dhina  or  the 
comedia  de  santos,  which  has  no  liturgical  element,  and  differs 
from  a  secular-  play  only  in  the  fact  that  the  subject  is  religious 
and  frequently,  as  one  of  the  names  indicates,  derived  from  the 
biography  of  a  saint.  In  the  secular  drama,  classification  might 
be  carried  almost  to  any  extent  if  the  nature  of  the  subject  be 
taken  as  the  criterion.  It  will  be  sufficient  to  distinguish  the 
comedia  (f.e.  any  tragic  or  comic  piece  in  three  acts)  according 
to  the  social  types  brought  on  the  stage,  the  equipment  of  the 
actors,  and  the  artifices  resorted  to  in  the  representation.  We 
have  (i)  the  comedia  de  capa  y  espada,  which  represents  everyday 
incident,  the  actors  belonging  to  the  middle  class,  simple  cabal- 
Uros,  and  consequently  wearing  the  garb  of  ordinary  town  life,  of 
which  the  chief  items  were  the  cloak  and  the  sword;  and  (3)  the 
comedia  de  teatro  or  de  ruido^  or  again,  de  tramoya  or  de  aparenctas 
{i.e.  the  theatrical,  spectacular  or  scenic  play),  which  has  kings 
and  princes  for  its  dramatis  personae  and  makes  a  great  display 
of  mechanical  devices  and  decorations.  Besides  the  comedia, 
the  classic  stage  has  also  a  series  of  little  pieces  subsidiary  to  the 
play  proper:  the  loa,  or  prologue;  the  entremfs,  a  kind  of  inter- 
lude which  afterwards  developed  into  the  sainete;  the  baiiCf  or 
ballet  accompanied  with  singing;  and  the  zarzucloy  a  sort  of 
operetta  thus  named  after  the  royal  residence  of  La  Zarzuela, 
where  the  kings  of  Spain  had  a  theatre.  As  to  the  dramatic 
poets  of  the  golden  age,  even  more  numerous  than  the  lyric  poets 
and  the  romancers,  it  is  difficult  to  group  them.  All  are  more 
or  less  pupils  or  imitators  of  the  great  chief  of  the  new  school. 
Lope  Felix  de  Vega  Carpio;  everything  has  ultimately  to  be 
brought  back  to  him  whom  the  Spaniards  call  the  "  monster  of 
Nature."  Among  Lope's  contemporaries  only  a  few  poets  of 
Valencia— Caspar  Honorat  de  Aguilar  (i  561-1623),  Francisco 
T&rrega,  Guillen  de  Castro,  the  author  of  the  Mocedades  del  Cid 
(from  which  ComeiUejderived  his  inspintioi))---formed  a  small 


school,  as  it' werer  somewhat'* fete  subject  to  the  master  than; 
that  of  Madrid,  which  could  only  win  the  applause  of  the  public 
by  copying  as  exactly  as  possible  the  manner  of  the  great 
initiator.  Lope  left  his  mark  on  all  varieties  of  the  comedia, 
but  did  not  attain  equal  excellence  in  all.  He  was  especially 
successful  in  the  comedy  ci  intrigue  (emredo),  of  the  capa  y 
espada  dass,  and  in  dramas  whose  subjects  are  derived  from 
national  history.  His  most  incontestable  merit  is  to  have 
given  the  Spanish  stage  a  range  and  scope  of  which  it  had 
not  been  previously  thought  capable,  and  of  having  taught 
his  contemporaries  to  invent  dramatic  situations  and  to  carry 
on  a  plot.  It  is  true  he  produced  little  that  is  perfect:  his  pro- 
digious fecundity  and  facility  allowed  him  no  time  to  mature 
his  work;  he  wrote  negligently,  considered  the  stage  an  inferior 
department,  good  for  the  vu/fo,  and  consequently  did  not  judge 
it  worthy  of  the  same  esteem  as  lyric  or  narrative  poetry  modelled 
on  the  Italians.  Lope's  first  pupils  exaggerated  some  of  his 
defects,  but,  at  the  same  time,  each,  according  to  his  own  taste, 
widened  the  scope  of  the  comedia.  Antonio  Mira  de  Amescua 
and  Luis  Veles  de  Guevara  were  successful,  e^)edally  in  tragic 
histories  and  comedias  divinas.  Gabriel  Tfllez,  better  known 
under  the  pseudonym  of  Tirso  de  Molina,  one  of  the  most  flexible, 
ingenious  and  inventive  of  the  dramatists,  displayed  no  less 
talent  in  the  comedy  of  contemporary  manners  than  in  historical 
drama.  El  Burlador  de  SeoUla  {Don  Juan)  is  reckoned  his 
masterpiece;  but  he  showed  himself  a  much  greater  poet  in 
El  Vergonxoso  en  palaciOf  Don  CU  de  las  Cabas  Verdes  and 
iiarta  la  Fiadosa.  Finally  Juan  Ruia  de  Ahirc6n  the  most 
serious  and  most  observant  of  Spanish  dramatic  poets,  success- 
fully achieved  the  comedy  of  character  in  La  Verdad  sospechosa, 
closely  followed  by  Comeille  in  his  Menleur.  Most  of  the 
remaining  play-writers  did  little  but  increase  the  number  of 
comedias;  they  added  nothing  to  the  real  elements  of  the 
drama.  The  second  epoch  of  the  classical  drama  is  represented 
mainly  by  Pedro  Calder6n  de  la  Barca,  the  Spanish  dramatist 
who  has  obtained  most  celebrity  abroad,  where  his  pieces  have 
been  much  studied  and  admired  (perhaps  extravagantly).  It  is 
Calder6n  who  first  made  honour,  or  more  correctly  the  point  of 
honour,  an  essential  motive  in  the  conduct  of  his  personages  (e.g. 
El  Midieo  de  su  konra) ;  it  is  he  also  who  made  the  comedia  de  capa 
y  espada  uniform  even  to  monotony,  and  gave  the  comic  "  part " 
of  the  gracioso  (confidential  valet  of  the  cabaUero)  a  rigidity 
which  it  never  previously  possessed.  There  is  depth  and  poetry 
in  Caldcr6n,  but  also  vagueness  and  bad  taste.  His  most 
phOosophic  drama.  La  Vida  es  sueilo,  is  a  bold  and  sublime 
idea,  but  indistinct  and  feebly  worked  out;  his  autos  sacra- 
mentales  give  evidence  of  extensive  theological  knowledge  and 
dexterity  in  dramatizing  abstractions.  Calder6n  was  imitated, 
as  Lope  had  been,  by  exaggerating  his  manner  and  perverting 
his  excellences.  Two  contemporaries  deserve  to  be  dted 
along  with  him— Francisco  de  Rojas  Zorilla,  author  of  the  fine 
historic  play  Dd  Rey  abajo  ninguno,  and  Augustin  Moreto, 
author  of  some  pleasant  comedies.  Among  those  who  worked 
in  a  less  ambitious  vein,  mention  must  be  made  of  Luis  Quii&ones 
de  Benavente,  a  skilful  writer  of  entremises. 

A  new  manner  of  writing  appears  with  the  revival  of  learning; 
the  purely  objective  style  of  the  old  chroniclers,  accumulating 
one  fact  after  another,  without  showing  the  logical  uinory. 
connexion  or  expressing  any  opinion  on  men  or 
things,  began  to  be  thought  puerile.  An  attempt  ¥ras  made 
to  treat  the  history  of  Spain  in  the  manner  of  Livy,  Sallust, 
and  Tacitus,  whose  methods  of  narration  were  directly  adopted. 
The  x6th  century,  however,  still  presents  certain  chroniclers 
of  the  medieval  type,  with  more  erudition,  precision  and  the 
promise  of  a  critical  faculty.  La  Crdnica  general  de  EspaAa, 
by  Ambrosio  de  Morales;  the  Compendia  kistorial  of  Estiban 
de  Garibay;  and  the  Historia  general  de  laslndias  occidentales, 
by  Antonio  de  Herrera,  are,  so  far  as  style  is  concerned,  con- 
tinuations of  the  last  chronicles  of  Castile.  Jer6niroo  de  Zurita 
is  emphatically  a  scholar;  no  one  in  the  i6th  century  knew 
as  he  did  how  to  turn  to  account  documents  and  records  for 
the  purpose  of  completing  and  correcting  the  narratives  of  the 
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andent  chronicles;  his  Anales  de  la  corona  de  Arag&n  is  a  book 
of  great  value,  though  written  in  a  laboured  style.  With  Juan 
de  Mariana  history  ceases  to  be  a  mere  compilation  of  facts  or 
a  work  of  pure  erudition,  and  becomes  a  work  of  art.  The 
Hisloria  do  EspaHa  by  the  celebrated  Jesuit,  first  written  in 
Latin  (1592)  in  the  interest  especially  of  foreigners,  was  after- 
wards rendered  by  its  author  into  excdlent  Castilian;  as  a  general 
survey  of  its  history,  well  planned,  well  written  and  well  thought 
out,  Spain  possesses  nothing  tlttt  can  be  compared  with  it. 
Various  works  of  less  extent — accounts  of  more  or  less  important 
episodes  in  the  history  of  Spain — may  take  their  place  beside 
Mariana's  great  monument:  for  example,  the  Guerra  de  Granada, 
by  Diego  Hurtado  de  Mendoza  (a  history  of  the  revolt  of  the 
Moors  of  the  Alpujarras  under  Philip  II.),  written  about  1572, 
immediately  after  the  events,  but  not  published  till  1627; 
the  narrative  of  the  expedition  of  the  Catalans  in  the  Morea  in 
the  X4th  century,  by  Francisco  de  Moncada  (d.  1635);  that  of 
the  revolt  of  the  same  Catalans  during  the  reign  of  Philip  IV., 
by  Francisco  Manuel  de  Mello,  a  Portuguese  by  birth;  and  that 
of  the  conquest  of  Mexico  by  Antonio  de  Soils.  Each  of  these 
writers  was  more  or  less  inspired  by  some  Latin  author  one 
preferring  Livy,  another  Sallust,  dec.  Most  of  these  imitations 
are  somewhat  stilted,  and  their  artificiality  in  the  long  run 
proves  as  fatiguing  as  the  heaviness  of  the  medieval  dironidcrs. 
On  the  other  hand,  the  historians  of  the  wars  of  Flanders,  such 
as  Carios  Coloma,  Bernardino  de  Mendoza,  Alonso  Vazquez 
and  Francisco  Verdugo,  are  leas  refined,  and  for  that  very  reason 
are  more  vivid  and  more  capable  of  interesting  us  in  the  struggle 
of  two  races  so  foftign  to  each  other  and  of  such  different  genius. 
As  for  the  accounts  of  the  transatlantic  discoveries  and  con- 
quests, they  are  of  two  kinds — either  (x)  memoirs  of  the  actors 
or  witnesses  of  those  great  dramas,  as,  e.g.  the  Hisloria  verdadera 
do  la  conquista  de  la  nueva  Es^fta,  by  Bemal  Diaz  del  Castillo 
(1493-X58X),  one  of  the  companions  of  Cort6s,  and  the  Hisloria 
de  las  Indias,  by  Bartolom6  de  las  Casas,  the  apostle  of  the 
Indians;  or  (2)  works  by  professional  writers,  such  as  Frandsco 
Lopez  de  G6mara,  offidal  historiographers  who  wrote  in  Spain 
on  information  sent  to  them  from  the  newly-discovered  lands. 
I  Letter  writers,  a  rather  numerous  body- in  Spanish  literature, 
are  nearly  related  to  the  historians;  in  fact,  letters  written  to 

be  read  by  others  than  the  persons  addressed,  or 
Wriun,     ^°  ^^y  ^^*^  revised  afterwards,  are  only  a  method 

of  writing  history  in  a  familiar  style.  Fernando 
dd  Pulgar  appended  to  his  Claros  varones  a  series  of  letters 
on  the  affairs  of  his  time;  and  in  the  x6th  century  Antonio 
de  Guevara  (d.  X544)  collected,  imder  the  title  of  Epislolas 
famUiares,  his  correspondence  with  his  contemporaries,  which 
throws  a  great  light  on  the  early  part  of  the  reign  of 
Charles  V.,  although  it  must  be  used  with  caution  because 
of  the  numerous  recasts  it  has  undergone.  A  celebrated  victim 
of  Philip  II.,  Antonio  Perez  (d.  x6ii),  revenged  himself  on  his 
master  by  relating  in  innumerable  letters,  addressed  during  his 
exile  to  his  friends  and  protectors,  all  the  inddents  of  his 
disgrace,  and  by  selling  to  the  ministers  of  France  and  En^and 
the  secrets  of  the  Spanish  policy  in  which  he  had  a  hand; 
some  of  these  letters  are  perfect  specimens  of  urbane 
gallantry. 

.  Philosophy  is  rather  poorly  represented  in  the  x6th  and  17th 
centuries  in  the   literature   of   the   vernacular.    The  greater 

number  of  the  Spanish  thinkers  of  this  epoch, 
^'whatever  the  school  to  which  they  bdonged — 
scholastic,  Platonic,  Aristotelian  or  independent — wrote  in 
Latin.  Ascetic  and  mystical  authors  alone  made  use  of 
the  vulgar  tongue  for  the  readier  diffusion  of  thdr  doctrine 
jfMtt^a.  *'"°'*8  the  illiterate,  from  whose  ranks  many  of 
^'"^^  their  disdples  were  recruited.  Luis  de  Granada 
(1504-1S88),  Luis  Ponce  de  Le6n  (152S-X598),  Teresa  de 
Jes6s  (1515-X582),  Pedro  Mal6n  de  Chaide  and  St  John  of 
the  Cross  are  the  brighter  lights  of  this  dass  of  writers. 
Some  of  their  books,  like  the  Quia  de  pecadores  of  Luis  de 
Granada,  the  autobiography  of  St  Theresa,  and  Mal6nde  Chaide*s 
Conoersion  0/  Ike  Magdalen  (jsISS),  have  obtained  a  lastinc 


success  beyond  the  limittf'of  the  Peninsula,  and  have  influenced 
the  devek>pment  of  mystidsm  in  France.  The  Spanish  mjrstics 
are  not  only  remarkable  for  the  depth  or  subtlety  <rf  thdr 
thoughts  and  the  intensity  of  the  divine  love  with  which  they 
are  inspired;  many  of  them  are  masters  of  style,  and  somej 
like  St  John  of  the  Cross,  have  composed  verses  which  ranl^ 
with  the  most  sublime  in  the  language.  A  notable  fact  b  that 
those  who  are  regarded  as  illuminati  profess  the  most  practical 
ideas  in  the  matter  of  morality.  Nothing  is  more  „  -  . 
sensible,  nothing  leas  ecstatic,  than  the  manual  of 
domestic  economy  by  Luis  de  Le6n — La  Perfecta  casada.  Lay 
moralists  are  numerous  in  the  i6th  and  X7th  centuries. 
Some  write  long  and. heavy  treatisea  on  the  art  of  governing 
the  education  of  princes,  the  duties  of  subjects,  &c.  Pedro 
Fernandez  de  Navarrete's  Conservacidn  do  monarquias,  Diego 
de  Saavedra  Fajardo's  Idea  do  tm  prtncipe  cristiano,  Quevedo's 
La  PelUica  do  Dies  y  gohiomo  do  Crislo,  give  a  correct 
idea  of  the  ability  whidi  the  Spaniards  have  displayed  in  this 
kind  of  didactic  literature — aUlity  of  no  high  order,  for  the 
Spaniard,  when  he  means  to  expound  a  doctrine,  loses  himself 
in  distinctions  and  easily  becomes  diffilse,  pedantic  and  obscure. 
But  there  is  a  kind  of  morality  in  whidi  he  indubitably  excels, 
namely,  in  sodal  satire,  which,  under  all  its  forma — dialogue 
and  dream  in  the  style  of  Ludan,  epistle  after  the  manner  of 
Juvenal,  or  pamphlet — ^has  produced  several  masterpieces  and 
a  host  of  ingenious,  caustic  and  amusing  compositions.  Juan 
de  Valdte  (d.  x 541),  the  most  celebrated  of  the  Spanish  Protes- 
tants, led  the  way  with  his  Didlogo  do  Murcnrioy  Car&n,  where 
the  great  political  and  rdigious  questions  of  the  first  half  of  the 
x6th  century  «re  discussed  with  admirable  vigour  and  freedom. 
The  most  eminent  author  in  the  department  of  sodal  satire, 
as  in  those  of  literary  and  political  satire,  is  Quevedo.  Nothing 
escapes  his  scrutinizing  spirit  and  pitiless  irony.  All  the  vios 
of  contemporary  society  are  remorselessly  pilloried  and  cruelly 
dissected  in  his  SnoHos  and  other  short  works.  While  this  great 
satirist,  in  philosophy  a  disdple  of  Seneca,  imitates  his  master 
even  in  his  diction,  he  is  none  the  less  one  of  the  most  vigorous 
and  original  writers  of  the  X7th  century.  The  only  serious 
defect  in  his  style  is  that  it  is  too  full,  not  of  figures  and  epithets, 
but  of  thoughts.  His  phrases  are  of  set  purpose  charged  with 
a  double  meaning,  and  we  are  never  sure  on  reading  whether 
we  have  grasped  all  that  the  author  meant  to  convey.  Con- 
ceptism  is  the  name  that  has  been  given  to  this  refinement  of 
thought,  which  was  doomed  in  time  to  fall  into  ambiguity;  it 
must  not  be  confounded  with  the  cullism  of  G6ngora,  the  artifice 
of  which  lies  soldy  in  the  choice  and  arrangement  of  words. 
This  new  school,  of  which  Quevedo  may  be  regarded  as  the 
founder,  had  its  Boileau  in  the  person  of  Baltasar  Gradin,  who 
published  his  Agudesa  y  arte  de  ingenio  (1642),  in  which  all  the 
subtleties  of  conoeptism  are  reduced  to  an  exact  code. 
Graci&n,  who  had  the^s^ft  of  sententious  moralizing  rather  than 
of  satire,  produced  in  T^s  Qrilic&n  animated  pictures  of  the 
society  of  his  own  day,  wh)l£  he  also  displayed  much  ingenuity 
in  coUeaions  of  political  and^oral  aphorisms  which  have  won 
him  a  great  reputation  abroad.  «^ 

Spanish  thought  as  weU  as  pucUc  spirit  and  all  other  forms 
of  national  activity  began  to  decR^  towards  the  dose  of  the 
X7th  century.  The  advent  of  the  ho^se  of  Bourbon, 
and  the  increasing  invasion  of  French  influence  in 
the  domain  of  politics  as  well  as  in  )iterature  and 
sdence,  frustrated  the  efforts  of  a  few  writers  who  had 
remained  faithful  to  the  pure  Spanish  tradition.  In  the 
hands  of  the  second-rate  imitators  of  Calder6n  the  stage  sank 
lower  and  lower;  lyric  poetry,  already  compromised  by  the 
affected  diction  of  G6ngora,  was  abandoned  to  rhymesters  who 
tried  to  make  up  by  extravagance  of  style  for  poverty  of  thought. 
The  first  symptoms,  not  of  a  revival,  but  of  a  certain  resumption 
of  intellectual  production,  appear  in  the  department  of  linguistic 
study.  In  17x4  there  was  created,  on  tlie  modd  of  the  French 
academies.  La  Real  Academia  Espafiola,  intended  to  maintain 
the  purity  of  the  language  and  to  correct  its  abuses.  This 
academy  act  itself  at  once  to  work,  and  in  1726  began  tho 
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publicatioo  of  its  dlctionaxy  in  six  folio  vohiracs,  the  best  title 
of  this  aswdatton  to  the  g;ratitude  of  men  of  letters.  The 
Cramdlka  de  la  lengua  east^lana,  drawn  up  by  the  academy, 
did  not  appear  till  1771.  Fw  the  new  ideas  which  were  intro- 
duced into  Spain  as  the  result  of  more  intimate  relations  with 
France,  and  which  were  in  many  cases  repugnant  to  a  nation 
for  two  centuries  accustomed  to  live  a  self-contained  life,  it  was 
necessary  that  authoritative  sanction  should  be  found.  Ignado 
de  Luzfb,  well  read  in  the  literatures  of  Italy  and  France,  a 
<Iisciple  of  Botleau  and  the  French  rhetoricians,  yet  not  without 
some  <mginality  of  his  own,  undertook  in  his  Poitica  (1737)  to 
expound  to  his  fellow  countrymen  the  rules  of  the  new  school, 
and,  above  all,  the  principle  of  the  famous  "  unities  "  accepted 
by  the  French  stage  from  Comeille's  day  onward.  What  Luzin 
had  done  for  letters,  Benito  Feyjoo,  a  Benedictine  of  good 
sense  and  great  learning,  did  for  tlM  sciences.  His  Teatro 
ariiico  and  Cartas  eHUliias  y  curiosas,  collections  of  dissertations 
in  almost  every  department  of  human  knowledge,  introduced 
the  Spaniards  to  the  leading  scientific  discoveries  of  foreign 
countri<A,  and  helped  to  deliver  them  from  many  s\4>entitions 
and  absurd  prejudices.  The  study  of  the  andent  classics  and 
the  dq>artment  of  learned  research  in  the  domain  of  national 
histories  and  literatures  had  an  eminent  representative  in 
Gregorio  Mayins  y  Siscar  (1699-1781),  who  worthily  carried 
on  the  great  traditions  of  the  Renaissance;  besides  publishing 
good  editions  of  old  Spanish  authors,  he  gave  to  the  world  in 
1757  a  RUdriea  which  is  still  worth  consulting,  and  a  number  of 
learned  memoirs.  What  may  be  called  the  litUralwrt  d*agriment 
did  not  recover  much  lost  ground;  it  would  seem  as  if  the  vein 
had  been  exhausted.  Something  of  the  old  picaresque  novel 
came  to  life  again  in  the  Pray  Genmdio  of  the  Jesuit  Isia,  a 
iTMiiisf    ^ioSi'*phical  romance  which  is  also  and  above  all — 

to  the  detriment,  it  is  true,  of  the  interest  of  the 
narrative— a  satire  on  the  follies  of  the  preachers  of  the  day. 
The  lyric  poetry  of  this  period  is  colourless  when  compared  with 
its  variegated  splendour  in  the  preceding  century.    Nevertheless 

one  or  two  poets  can  be  named  who  possessed 
^*^'''  refinement  of  taste,  and  whose  collections  of  verse 
at  least  show  respect  for  the  language.  At  the  head  of  the  new 
school  is  Menfodez  Vald^  and  with  him  are  associated  Diego 
Gonz&les  (1733-1794)1  Jos£  Iglesias  de  la  Casa  (174S-1791), 
known  by  his  UtrUlas,  Cienfuegos,  and  some  others.  Among 
the  verse  writers  of  the  x8th  century  who  produced  odes 
and  didactic  poetry  it  is  only  necessary  to  mention  Leandro 
Fernindes  de  Moratin  and  Quintana,  but  the  latter  belongs 
rather  to  the  iQth  century,  during  the  early  part  of  which  he 
published  his  most  important  works.  The  poverty  of  the  period 
in  lyric  poetry  is  even  exceeded  by  that  of  the  stage.  No 
kind  of  comedy  or  tragical  drama  arose  to  take  the  place  of  the 
andent  comtdiCt  whose  platitudes  and  absurdities  of  thought 
and  expression  had  ended  by  disgusting  even  the  least  exact- 
ing portion  of  the  public.  The  attempt  was  indeed  made  to 
introduce  the  comedy  and  the  tragedy  of  France,  but  the  stiff 
and  pedantic  adaptations  of  such  writers  as  the  ddcr  Moratin, 
Agustin  de  Montiano  y  Luyando  (1697-1764),  Tomisde  Iriarte, 
Garcia  de  la  Huerta  and  the  well-known  economist  Caspar  de 
Jovellanos  failed  to  interest  the  great  mass  of  playgoers.  The 
only  dramatist  who  was  really  successful  in  composing  on  the 
French  pattern  some  pleasant  comedies,  which  owe  much  of  thdr 
charm  to  the  great  purity  of  the  language  in  which  they  are 
written,  is  Leandro  Fernindes  de  Moratin.  It  has  to  be  added 
that  the  saineU  was  cultivated  in  the  i8th  century  by  one  writer 
of  genuine  talent,  Ram6n  de  la  Crux;  nothing  hdps  us  better 
to  an  acquaintance  with  the  curi'nis  Spanish  sodety  of  the 
reign  of  Charles  IV.  than  the  interludes  of  this  genial  and  light- 
hearted  author,  who  was  succeeded  by  Juan  Ignado  Gonxilez 
del  Castillo. 

The  struggle  of  the  War  of  Independence  (1808-14),  which 
was  destined  to  have  such  important  consequences  in  the 
Iff*  world  of  politics,  exerted  no  immediate  influence  on 

*^**"**  the  literature  of  Spain.  One  might  have  expected 
as  a  consequence  of  the  rising  of  the  whole  nation  against 


Napoleon  that  Spanish  writers  would  no  longer  seek  their 
inspiration  from  France,  and  would  resume  the  national  tradi- 
tions which  had  htta  broken  at  the  end  of  the  17th  century. 
But  nothing  of  the  sort  occurred.  Not  only  the  afroiuesados  (as 
those  were  called  who  had  accq>ted  the  new  r^^e),  but  also 
the  most  ardent  partisans  of  the  patriotic  cause,  continued  in 
literature  to  be  thesubmissivediac^lesof  France.  (Quintana,  who 
in  his  odes  preached  to  his  compatriots  the  duty  of  resistance, 
has  nothing  of  the  iimovat<v  about  him;  by  his  education  and 
by  his  h'teraiy  doctrines  he  remains  a  man  of  the  i8th  century. 
Tlie  same  may  be  said  of  Martinex  de  la  Rosa,  who,  though  less 
powerful  and  impressive,  had  a  greater  independence  of  spirit 
and  a  more  highly  trained  and  classical  taste.  And  when  roman- 
ticism begins  to  find  its  way  into  Spain  and  to  enter  into  con- 
flict with  the  spirit  and  habiu  of  the  x8th  century,  it  is  still  to 
France  that  the  poets  and  prose  writers  of  the  new  school  turn, 
much  more  than  to  England  or  to  Germany.  The  first  deddedly 
romantic  poet  of  the  generation  which  flourished  about  1830 
Was  the  duke  of  Rivas;  no  one  succeeded  better  in  reconciling 
the  genius  of  Spain  and  the  tendendes  of  modem  poetry;  his 
poem  El  Moro  expdsito  and  his  druna  of  Don  Aharo  6  la  fuena 
del  sine  bdong  as  much  to  the  old  romances  and  old  theatre 
of  Spain  as  to  the  romantic  wplnt  of  183a  On  the  other  hand. 
Espronceda,  who  has  sometimes  been  called  the  Spanish  Musset, 
savours  much  less  of  the  soil  than  the  duke  of  Rivas;  he  is  a 
cosmopolitan  romantic  of  the  school  of  Byron  and  the  French 
imitatoriS  of  Byron;  an  exdusively  lyric  poet,  he  did  not  live 
long  enough  to  give  full  proof  of  his  genius,  but  what  he  has 
left  is  often  exquisite.  Zorilla  has  a  more  flexible  and  exuberant, 
but  much  more  unequal,  talent  than  Espronceda,  and  if  the 
latter  has  written  too  little  it  ^mnot  but  be  regretted  that  the 
former  should  have  produced  too  much;  nevcrthdess,  among  a 
multitude  of  hasty  performances,  brou^t  out  before  they  had 
been  matured,  his  Don  Juan  TenoriOf  a  new  and  fantastic 
version  of  the  legend  treated  by  Tirso  de  Molirut  and  Moliire, 
will  remain  as  one  of  the  most  curious  specimens  of  Spanish 
romanticism.  In  the  dramatic  literature  of  this  period  it  is 
noticeable  that  the  tragedy  more  than  the  comedy  is  meddled 
on  the  examples  furnished  by  the  French  drama  of  the  Restora- 
tion; thus,  if  we  leave  out  of  accoimt  the  play  by  Garda  Guti- 
errez, entitled  El  Trovador,  which  inspired  Verdi's  wdl-known 
open,  and  Los  Amanles  de  Terud,  by  Hartzenbusch,  and  a  few 
others,  all  the  dramatic  work  belonging  to  this  date  recalls 
more  or  less  the  manner  of  the  professional  playwrights  of  the 
boulevard  theatres,  whfle  on  the  other  hand  the  comedy  of 
manners  still  preserves  a  certain  originality  and  a  genuine  local 
colour.  Bret6n  de  los  Herreros,  who  wrote  a  hundred  comedies 
or  more,  some  of  them  of  the  first  order  in  thdr  kind,  apart 
from  the  fact  that  their  diction  is  of  remarkable  excellence, 
adheres  with  great  fidelity  to  the  tradition  of  the  X7th  centtiry; 
he  is  the  last  of  the  dramatists  who  preserved  the  feeling  of  the 
ancient  ccmedia.  Mariano  Jos6  de  Larra,  a  prose  writer  of  the 
highest  talent,  must  be  placed  beside  E^ronceda,  with  whom 
he  has  several  features  in  common.  Caustic  in  temper,  of  a 
keenly  observant  spirit,  remarkably  sober  and  dear  as  a  writer, 
he  was  specially  successful  in  the  political  pamphlet,  the  article 
d^actualitif  in  which  he  ridicules  without  pity  the  vices  and 
oddities  of  his  contemporaries;  his  reputation  is  much  more 
largely  due  to  these  letters  than  dther  to  his  plays  or  his  novd 
El  Doncd  de  Don  Enrique  d  DolienU.  With  Larra  must  be 
assodated  two  other  humoristic  writers.  The  first  of  these  is 
Mesonero  Romanes,  whose  Escenas  maSritenseSt  although  of 
less  literary  value  than  Larra's  articles,  give  pleasure  by  their 
good-natured  gaiety  and  by  the  curious  details  they  furnish 
with  regard  to  the  contemporary  sodety  of  Madrid.  The  other 
is  Estdbanes  Caldcron,  who  in  his  Escenas  andalutas  sought  to 
revive  the  manner  of  the  satirical  and  picaresque  writers  of  the 
X7th  century;  in  a  uselessly  archaic  language  of  his  own,  tesse- 
latcd  with  fragments  taken  from  Cervantes,  Quevedo  and  others, 
he  has  delineated  with  a  somewhat  artificial  grace  various 
piquant  scenes  of  Andalusian  or  Madrid  life.  The  most  promi- 
nent liteiary  critics  bdonging  to  the  first  generation  of  the 
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century  were  Alberto  Lista  (1775-1848),  whose  critical  doctrine 
may  be  described  as  a  compromise  between  the  ideas  of  French 
classicism  and  those  of  the  romantic  school,  and  Agustfn  Dur&n, 
who  made  it  his  special  task  to  restore  to  honour  the  old 
literature  of  Castile,  particularly  its  romancest  which  he  had 
studied  with  ardour,  and  of  which  he  published  highly  esteemed 
collections. 

If  the  struggle  between  classicists  and  lomanticista  continued 
even  after  1830,  and  continued  to  divide  the  literary  world 
into  two  opposing  camps,  the  new  generation — ^that  which 
occupied  the  scene  from  1840  till  about  z868 — had  other  pre- 
occupations. The  triumph  of  the  new  ideas  was  assured;  what 
was  now  being  aimed  at  was  the  creation  of  a  new  literature 
which  should  b;  truly  national  and  no  longer  a  mere  echo  of 
that  beyond  the  Pyrenees.  To  the  question  whether  modem 
Spain  has  succeeded  in  calling  into  existence  such  a  literature, 
we  may  well  hesitate  to  give  an  affirmative  answer.  It  is  true 
that  in  every  species  of  composition,  the  gravest  as  well  as  the 
lightest,  it  can  show  works  of  genuine  talent;  but  many  of  them 
are  strikingly  deficient  in  originality;  all  of  them  either  bear 
unmistakable  traces  of  imitation  of  foreign  models,  or  show 
(more  or  less  happily)  the  imprint  of  the  older  literature  of  the 
17th  century,  to  which  the  historical  criticism  of  Durin  and  the 
labours  of  various  other  scholars  had  given  a  flavour  of  novelty. 
Foreign  influence  is  most  clearly  marked  in  the  work  of 
Ventura  de  la  Vega  (1807-1865),  whose  relationship  to  the 
younger  Moratfn,  and  therefore  to  Molidre,  is 
unmistakable  in  El  Homhre  de  mundo  (1845),  a  piece 
written  after  a  long  apprenticeship  spent  in  translating  French 
plays.  Among  those  who  endeavoured  to  revive  the  dramatic 
system  established  by  Lope  de  Vega  were  Aureliano  Fem&ndez- 
Guerra  y  Orbe  (1816-1894)  and  Francisco  Sinchez  de  Castro  (d. 
1878) ;  the  former  in  Alonso  Cano,  and  the  latter  in  Hermcnegildo, 
produced  examples  of  ingenious  reconstruction,  which  testified 
to  their  scholarship  but  failed  to  interest  the  public  permanently. 
A  fusion  of  early  and  later  methods  is  discernible  in  the  plays 
of  Adelardo  L6pez  de  Ayala  and  Tamayo  y  Baus.  Campoamor 
wrote  dramas  which,  though  curious  as  expressions  of  a  subtle 
intelligence  cast  in  the  form  of  dialogue,  do  not  lend  themselves 
to  presentation,  and  were  probably  not  intended  for  the  stage. 
N(iAcz  de  Arce  in  El  Has  de  lefia  produced  an  impressive  drama, 
as  well  as  several  plays  written  in*  collaboration  with  Antonio 
de  Hurtado,  before  he  found  his  true  vocation  as  a  lyric  poet. 
The  successor  of  Tamayo  y  Baus  in  popular  esteem  must  be 
sought  in  Jos£  Echegaray,  whose  earlkr  plays — such  as  La 
Esposa  del  vengador  and  En  d  ptiAo  de  la  espada — are  in  the 
romantic  style;  in  his  later  works  he  attempts  the  solution  of 
social  problems  or  the  symbolic  drama.  Such  pieces  as  El  Gran 
CaUito^  El  Hyo  de  Don  Juan  and  El  Loco  dips  indicate  a  careful 
study  of  the  yoimger  Dumas  and  Ibsen.  Duing  the  last  few 
years  his  popularity  has  shown  signs  of  waning,  and  the  copious 
dramatist  has  translated  from  the  Catalan  at  least  one  play  by 
Angel  Guimeri  (b.  1847).  To  Echegaray's  school  belong  Eugenio 
Sell&  (b.  1844),  author  of  El  Nudo  gordiano,  El  Cielo  6  el  suelo 
and  La  Mujer  de  Lolk,  and  Leopoldo  Cano  y  Masas  (b.  1844), 
whose  best  productions  arc  La  Mariposa,  Gloria  and  La  Pasion- 
aria,  an  admirable  example  of  concise  and  pointed  dialogue. 
Mention  must  also  be  made  of  Jos£  Felfu  y  Codina  (1843-1897), 
a  Catalan  who  wrote  two  vigorous  plays  entitled  La  Dolores 
and  Moria  del  Carmen;  Joaquin  Dicenta  (b.  i860),  whose  Juan 
JosS  showed  daring  talent;  and  especially  Jacinto  Benavente 
(b.  1866),  a  dramatist  whose  mordant  vigour  and  knowledge  of 
stage-eflect  is  manifest  in  La  Comida  de  las  fieras  and  Rosas  de 
otoHo.  In  a  lighter  vein  much  success  has  attended  the  efforts 
of  Miguel  Echegaray  (b.  1848),  whose  buoyant  humour  is  in 
quaint  contrast  with  his  brother's  sepulchral  gloom,  and  Vital 
Aza  (b.  185 1)  and  Ricardo  de  hi  Vega  (b.  1858)  deserve  the 
popularity  which  they  have  won,  the  fint  by  El  SeAor  Cura 
and  the  second  by  Pepa  la  frescackonaf  excellent  specimens  of 
humorous  contrivance.  But  the  most  promising  writers  for 
the  Spanish  stage  at  the  present  time  are  Serafin  Alvarez 
Quinuro  (b.   1871)  and  his  brother  Joaquin  (b.  1873),  to 


whose  collaboration  are  due  El  Ojito  derecko  and  Ahanicos  y 
panderetes,  scenes  of  brilliant  fantasy  which  continue  the 
tradition  of  witty  observation  begun  by  Lope  de  Rucda. 

Rivas,  Espronceda  and  Zorrilla  owe  more  to  foreign  modeb 
than  either  Campoamor  or  Niifiez  de  Arce.    It  is  true  that 
Campoamor  has  been  described,   most   frequently       - 
by  foreign  Critics,  as  a  disciple  of  Heine,  and  un-  " 

doubtedly  Campoamor  suggests  to  cosmopolitan  readers  some* 
thing  of  Heine's  concentrated  pathos;  but  he  has  nothing 
of  Heine's  acrimony,  and  in  fact  continued  in  his  own 
senu-philosophic  fashion  a  national  tradition  of  immemorial 
antiquity — the  tradition  of  expressing  lyrical  emotion  in  four 
or  eight  lines  which  finds  its  most  homely  manifestation 
in  the  five  volumes  of  Cantos  populates  espailoles  edited  by 
Francisco  Rodriguez  Marin.  No  less  national  a  poet  was 
Nui^  de  Arce,  in  whose  verses,  though  the  sentiment  and 
reflection  are  often  commonplace,  the  workmanship  is  of 
irreproachable  finish.  His  best  performance  is  Gritos  del  combata 
(1875),  a  series  of  impas^'oned  exhortations  to  concord  issued 
during  the  civil  war  which  preceded  the  restoration  of  the 
Bourbon  dynasty.  An  ineffectual  politician,  Niiflez  de  Arce 
failed  in  oratory,  but  produced  a  permanent  political  impression 
with  a  small  volume  of  songs.  He  wrote  much  in  the  ensuing 
years,  and  though  he  never  failed  to  show  himself  a  true  poet  he 
never  succeeded  in  repeating  his  first  great  triumph — ^perhaps 
because  it  needed  a  great  national  crisis  to  call  forth  his  powers. 
He  found  an  accomplished  follower  in  Emilio  Fires  Ferrari 
(b.  1853),  whose  Pedro  Abelardo  and  Dqs  cetros  y  das  almas  re- 
call the  dignity  but  not  the  impeccability  of  his  model.  Another 
pupil  in  the  same  school  was  Jos6  Velarde  (d.  1892),  whose  best 
work  is  collected  in  Voces  del  alma,  some  numbers  of  which  are 
indications  of  a  dainty  and  interesting,  if  not  virile,  talent. 
Absorbed  by  commerce,  Vicente  Wence&lao  Querol  (d.  1889) 
could  zu>t  afford  to  improvise  in  the  exuberant  manner  of  his 
countrymen,  and  is  represented  by  a  single  volume  of  poems  as 
remarkable  for  their  self-restraint  as  for  a  deep  tenderness  which 
finds  expression  in  the  Carlos  d  Maria  and  in  the  poignant 
stanzas  A  la  muerte  de  mi  kermana  Adela.  The  temptation  to 
sound  the  pathetic  note  so  thrillingly  audible  in  (^uerol's  subdued 
harmonies  proved  irresistible  to  Federico  Balart  (183 1-1905), a 
critic  and  humorist  of  repute  who  late  in  life  astonished  and 
moved  the  public  with  a  volume  of  verse  entitled  Dolores,  a 
sequence  of  elegiacs  which  bear  a  slight  formal  resemblance  to 
In  Memoriam;  but  the  writer's  sincerity  was  doubtful,  and  in 
Horiaonles  the  absence  of  genuine  feding  degenerated  into 
fluent  fancy  and  agreeable  prettiness.  A  more  powerful  and 
interesting  personality  was  Joaqufn  Marfa  Bartrina  (1850- 
x88o),  who  endeavoured  to  transplant  the  pessimistic  H>int  ol 
Leconte  de  Lisle  to  Spanish  soil.  Bartrina's  crude  materialism 
is  antipathetic;  he  is  wholly  wanting  in  the  stately  impassability 
of  his  exemplar,  and  his  form  is  defective;  but  be  has  force, 
sincerity  and  courage,  and  the  best  verses  in  Algo  (1876)  are 
not  easily  forgotten.  The  Andantes  y  allegros  and  Cromos  y 
acuardas  of  Manuel  Reina  (1856-1905)  have  a  delightful  Anda- 
lusian  effusiveness  and  metrical  elegance,  which  compensate 
for  some  monotony  and  shallowness  of  thought.  Manuel  dd 
Palacio  (1832-1907)  combined  ima^nation  and  wit  with  a 
technical  skid  equaJ  to  that  of  the  French  Parnassians;  but  he 
frittered  away  hh  various  gifts,  so  that  but  a  few  sonnets  survive 
out  of  his  innumerable  poems.  More  akin  to  the  En^ish 
"Lake  poets"  was  Am6s  de  Escalante  y  Prieto  (183 1- 1902), 
better  known  by  his  pseudonym  of  "Juan  Gaicfa,"  whose 
faculty  of  poetic  description,  revealed  only  to  the  few  who  had 
read  his  verses  in  the  edition  privately  circulated  in  1890,  is 
now  generally  recognized.  The  vein  of  religious  sentiment 
which  runs  through  Escalante's  most  characteristic  lyrics  was 
also  worked  by  Luis  Ramfrez  Martinez  y  Guertero  (d.  1S74), 
who,  under  the  pseudonym  of  "  Larmig,"  wrote  veises  imprcg- 
nated  with  Christian  devotion  as  well  as  with  a  sinister  mdan* 
choly  which  finally  led  him  to  commit  suidde.  The  most 
interesting  of  the  younger  poets  are  provindals  by  sympathy 
or  residence,  if  not  by  birth.     Salvador  Rueda  (b.  1857),  in  h^ 
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Aira  tspaikcUs,  represents  the  vivid  colouring  and  resonant 
emphasis  of  Andalusia;  Ramon  Domingo  Perfa  (b.  1863),  a 
Cuban  by  birth  but  domiciled  at  Barodiona,  strikes  a  Catalan 
note  in  Musfp  (1902),  and  substitutes  restraint  and  simplicity 
for  the  Castilian  sonority  and  pomp;  Vicente  Medina,  (b.  1866) 
in  Aires  murcianos  and  La  CanciSn  de  la  kueria  reproduces  with 
vivid  intensity  the  atmo^>here  <rf  the  Murdan  orchard-country; 
Juan  Alcover  and  Miguel  Costa,  both  natives  of  Majorca,  cele- 
brate their  island  scenery  with  luminous  picturcsqueness  of 
phrase.  The  roll  of  Spanish  poets  may  close  with  the  name  of 
Jos6  Maria  Gabriel  y  Galfin  (d.  1905),  whose  reputation  depends 
chiefly  on  the  verses  entitled  "El  Ama"  in  Castdlanas;  Gabriel  y 
Galin  was  extremely  unequal,  and  his  range  of  subjects  was 
limited,  but  in  El  Ama  he  produced  a  poem  which  is  unsurpassed 
in  modem  Spanish  poetry.  The  fadUty  with  which  verses  of  a 
kind  can  be  written  in  Spanish  has  made  Spain  a  nest  of  singing- 
birds;  but  the  chief  names  have  been  already  mentioned,  and 
no  others  need  be  recorded  here. 

Since  1850  there  has  been  a  notable  renaissance  of  the  Spanish 
QoveL  Femin  Caballero  is  entitled  to  an  honourable  place  in 
literary  history  as  perhaps  the  first  to  rcxnve  thenative 
realism  which  was  temporarily  checked  by  the  romantic 
movement.  In  all  that  concerns  truth  and  art  ^e  is  superior 
to  the  once  p<^ular  Manuel  Fem&ndes  y  Gonz&lea  (d.  z888), 
of  whom  it  has  been  said  that  Spain  should  erect  a  statue  to  him 
and  should  bum  his  novels  at  the  foot  of  it.  A  Spanish  Dumas, 
he  equals  the  French  author  in  fecundity,  invention  and  resource, 
and  some  of  his  talesr— auch  as  El  Cocinero  de  su  majesiad,  Los 
Minfies  de  las  Alcanas  and  Marttn  Gil— art  written  with  an 
irresistible  brio;  but  he  was  the  victim  of  his  own  facility,  grew 
more  and  more  reckless  In  his  methods  of  composition,  and  at 
last  sank  to  the  levd  of  his  imitators.  Antonio  de  Trueba 
followed  Femin  Caballero  in  observing  local  customs  and  m 
poetizing  them  with  a  sentimental  grace  of  his  own,  which 
attracted  local  patriots  and  uncritical  readers  generally.  He  had 
no  gift  of  delineating  character,  and  his  plots  are  feeble;  but  he  was 
not  wanting  in  literary  charm,  and  went  his  road  of  incorrigible 
optimism  amid  the  applause  of  the  crowd.  His  contemporary, 
Pedro  Antonio  de  Alarc6n,  is  remembered  chiefly  as  the  author 
of  El  Sombrero  de  tres  picos,  a  peculiarly  Spanish  tale  of  picaresque 
malice.  Neither  Trueba  nor  AlardSn  could  have  developed 
into  great  artists;  the  first  b  too  falsetto,  the  second  is  too 
rhetorical,  and  both  are  too  haphazard  in  execution.  Idealizing 
country  life  into  a  pale  Itrcadian  idyll,  Trueba  frowned  upon 
one  of  his  neighbours  whose  methods  were  eminently  realistic 
JcfS/t  Marfa  de  Pereda  is  the  founder  of  the  modem  school  of 
realistic  fiction  in  Spain,  and  the  boldness  of  his  e3q>eriment 
startled  a  generation  of  resldcxs  accustomed  to  Fem&n  Caballero's 
feminine  reticence  and  Thieba's  deliberate  convenHonallty. 
Moreover,  Pereda's  reactionary  political  views — too  frequently 
obtruded  In  his  imaginative  work — alienated  from  him  the 
sympathies  of  the  growing  Liberal  element  in  the  country;  but 
the  power  which  stamps  his  Escenas  motUaiUsas  was  at  once 
appredated  in  the  northern  provinces,  and  by  slow  degrees  he 
imposed  himself  upon  the  academic  critics  of  Madrid.  So  long 
as  Pereda  deals  with  country  folk,  sailors,  fishermen,  a4)ects 
of  sea  and  land,  he  deserves  the  highest  praise,  for  he  under- 
stands the  poor,  hits  upon  the  mean  between  conventional 
portraiture  and  caricature,  and  had  the  keenest  i4>preciation 
of  natural  beauty.  His  hand  was  far  less  certain  in  describing 
townsmen;  yet  it  is  a  mistake  to  doss  him  as  merely  a  successful 
landscape  painter,  for  he  created  character,  and  continually 
revealed  points  of  novelty  In  his  descriptions  of  the  common 
things  of  life.  Pereda  is  realistic,  and  he  is  real.  His  rival, 
Juan  Valera,  b  not,  in  the  restricted  sense  of  the  word,  realistic, 
but  he  is  no  less  real  in  his  own  wider  province;  he  has  ndther 
Pereda's  energy  hor  austerity  of  purpose,  but  has  a  more  in- 
fallible tact,  a  larger  experience  of  men  and  women,  and  his 
sceptical  raillery  is  as  effective  a  moral  commentary  as  Pereda's 
Christian  pessimism.  In  Valera's  Pepita  Jimina  and  Dol^a 
LaOy  and.  in  Pereda's  SoHUsa^  we  have  a  trio  of  Spanish  heroines 
who  deserve  their  fame:  Pereda's  is  the  more  vigorous,  full- 


blooded  talent,  as  Valera's  is  the  more  seductive  and  patridan; 
yet,  much  as  they  differ,  both  are  essentially  native  in  the  quality 
of  thdr  genius,  system  and  phrasing.  Benito  P£rcz  Gald6s 
gave  a  new  life  to  the  historical  novel  in  his  huge  series  entitled 
Episodios  nacionales,  a  name  perhaps  suggested  by  the  Romans 
nattonattx  of  Erckmann-Chatrian;  but  the  subjects  and  senti- 
ment of  these  forty  volumes  are  intensdy  local.  The  colouring 
of  the  Episodios  naciottales  is  so  briUiant,  thdr  inddent  is  so 
varied  and  so  full  of  Interest,  their  spirit  so  stirring  and  patriotic, 
that  the  bom  Spaniard  easily  forgives  thdr  frequent  prolixity, 
thdr  insistence  on  minute  details,  their  loose  construction  and 
their  uneven  style.  Their  appeal  is  irresistible;  there  is  no  such 
unanimous  approbation  of  the  politico-religious  novels  such  as 
DoHa  Perfeda,  Gloria  and  Sedn  Rock,  each  of  which  may  be  re- 
garded as  a  roman  6  tkise.  The  quick  response  of  P6rez  Gald6s 
to  any  external  stimulus,  his  sensitiveness  to  every  change  in 
the  literary  atmosphere,  made  it  inevitable  that  he  should  come 
under  the  influence  of  French  naturalism,  as  he  does  in  Lo 
Prokibido  and  in  Realidad;  but  his  conversion  was  temporary,  and 
two  fordble  novels  dealing  with  contemporary  life — Fortunata 
y  Jacinta  and  A  ngd  Guerra — mark  the  third  place  in  the  develop- 
ment of  a  suscq>tible  talent.  The  true  Jeader  of  the  naturalistic 
school  in  Spain  is  Armando  Palado  Vald£s,  whose  faculty 
of  artistic  selection  was  first  displayed  in  El  SeHorito  Octavio, 
Two  subsequent  works — Marta  y  Maria  and  La  Hermana  San 
Sulpicio—nacd  hopes  that  Spain  had,  in  Palado  Vald^,  a 
novelist  of  the  first  order  to  succeed  Pereda  and  Valera;  but  in 
La  Espuma  and  La  Fe,  two  sodal  studies  which  caused  all  the 
more  sensation  because  they  contained  caricatures  of  well- 
known  personages,  the  author  followed  the  French  current, 
ceased  to  be  national  and  did  not  become  cosmopolitan.  Hb 
latest  books  are  more  Original  and  interesting,  though  they 
scarcdy  fulfil  hb  early  promise.  Another  novelist  who  for  a 
time  <Uvided  honours  with  Palado  Vald£s  was  the  lady  who 
publishes  under  her  maiden  name  of  Emilia  Pardo  Bazin.  The 
powerful,  repellent  pictures  of  peasant  life  and  the  ethical  daring 
of  Los  Pasos  de  UUoa  and  La  Madre  Naturakza  are  set  off  by 
graphic  passages  of  description;  in  later  works  the  author  chose 
le&s  questionable  subjects,  and  the  k)cal  patriotism  which  inspires 
Insolaci/in  and  De  mi  tierra  b  expressed  in  a  style  which  secures 
Emilia  Pardo  Baz&n  a  high  place  among  her  contemporaries. 
Leopoldo  Alas  (1851-1901),  who  used  the  pseudonym  of 
"  Clarfn, "  was  better  known  as  amthless  critic  than  as  a  novelist; 
the  interest  of  hb  shorter  stories  has  evaporated,  but  his  ambi- 
tious novel.  La  Regenta,  lives  as  an  original  study  of  the  relation 
between  mystidsm  and  passion.  Jadnto  Octavio  Pic6n 
(b.  1853),  who  has  deserted  nbvd  writing  for  criticbm,  displayed 
much  insight  in  LSsaro,  the  story  of  a  priest  who  finds  himself 
forced  to  lay  down  hb  orders;  thb  work  was  naturally  denounced 
by  the  clerical  party,  and  orthodoxy  dedared  equally  against 
tX  Etumigo  and  Duke  y  sabrosa;  more  impartial  critics  agree 
in  admiring  Pic6n's  power  of  awakening  sympathy  and  interest, 
his  gift  of  minute  psychological  analysb  and  hb  exqubite  diction. 
No  suspidon  of  heterodoxy  attaches  to  Manud  Polo  y  Peyrol6n, 
the  author  of  that  charming  story  La  Tia  LevUico,  nor  to  the 
Jesuit-Lub  Cdloma  (b.  1851),  who  obtained  a  fleeting  triumph 
with  PcqueHeces,  in  which  the  writer  satirized  the  fashionable 
sodety  of  which  he  had  been  an  ornament  before  his  conversion. 
Juan  Ochoa  (d.  1899)  showed  promise  of  the  highest  order  in 
hb  two  short  stories.  El  Amado  discipulo  and  Un  alma  de  Dios 
and  Angel  Ganivet  (d.  1898)  produced  in  Los  Trdbajos  del  in- 
fatigable  crcador  Pio  Cid,  a  singuhir  philosophical  romance,  rich 
in  ideas  and  felidtous  in  expression,  though  lacking  in  narrative 
interest.  With  him  may  be  mentioned  Ricardo  Macfas  Picavea 
(d.  1899),  author  of  La  Tierra  de  campos,  who  died  prematurely 
before  his  undoubted  talent  had  reached  maturity.  Of  the 
younger  novdbts  the  most  notable  in  reputation  and  achieve- 
ment is  Vicente  Blasco  Ib&fies  (b.  1866)  who  began  with 
pictures  of  Valendan  provincial  life  in  PJor  de  mayo,  made 
romance  the  vehide  of  revolutionary  propaganda  in  La  Catedral 
and  La  Horda,  and  shows  the  influence  of  Zola  in  one  of  hb 
latest  books.  La  Mqja  desnuda,    Blasco  Ibiflez  lacks  taste  and 
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fudiRicnt,  Uld  ociuianal  piovinciiliimi  diifigure  hi*  llylci 
buL  bii  point  a  undciuable,  uid  even  hii  ■hoTter  lila  ire 
remirluble  ccunpld  -t  V^ihtal  imprcHioDiun.  Runda  del 
ViUe-Indin  (b.  iKi)]  lendi  lo  prcdosity  la  Civl€  dt  amor  ud 
Flor  it  miUidad,  but  eicili  in  GnoM  ood  patient  observalion; 
J.  Maiticei  Ruii  {b.  iS;6)  is  wittier  and  weigbiier  in  ZdiCrm/(i- 
uHti  Jt  BH  ptfiulla  fiUiafe  and  tbe  othet  iioiies  wbicb  he  pub- 
lisha  under  tbe  puudonym  of  *'  Acotin,"  but  he  Ucki  much  of 
VAlie-lndin'A  picmieique  and  perceptive  faculty;  Pfo  Baroja'a 
TBtleis  and  picareifiue  lalcDt  Enda  vigoraiu  but  Incoheienl 
eipreuion  in  El  Camina  it  ptrJcaiSn  and  Aurtra  lojt,  and 
Oiegorio  Martlnei  Sierm  (b.  iSSi)  baa  thown  conaidentble 
mastery  d[  the  difficulties  of  tbe  tboit  aloTy  in  Paiatt  ftrida 
and  S<a  dc  la  larit. 

The  tendency  sF  Spanish  historical  students  Is  nther  to  collect 
the  raw  miterial  of  bistoiy  than  (o  write  history.  Aalanio 
-^1^  ^  Cinavas  del  Castillo  was  absorbed  by  politics  to 
nnt^m  I'"  '°*'  °'  litnature,  foe  his  Eiuayt  mbn  la  cois  it 
Auilria  at  EifaHa  is  ample  In  information  and 
fanpaitial  in  judgmenl;  (he  composition  is  hasty  and  the  style 
is  often  ponderous,  but  many  passages  denote  a  (enuine  literary 
faculty,  which  the  author  was  prevented  from  developing.  The 
Hijlaria  it  In)  Viriieiei,  in  which  AurclianoFernindei-Guerray 
Oibe  collaborated  with  Eduudo  de  Kino^osa,  Uluminate)  an 
obicute  bul  important  period.  Frandsco  Ciidenas  (1816- 
ra^S)  In  his  Hiilaiia  it  la  fraprudad  Itrriltrial  tn  EifaHa  did 
for  Spain  much  that  Maine  did  lor  England.  Eduardo  P*rei 
Pujol  (b.  iSjo]  in  his  Hisloria  it  lai  iiisliliaienii  it  la  EiftlU 
tade  CiSg6)  supplements  the  work  of  Femindez-Guerra  aad 
Hinojosa,  the  latter  of  whom  baa  published  a  standard  treatise 
entitled  Biilaria  itl  itrtda  romaHa.  Joaquin  Costa's  Eiluiiai 
iUruu  (lS«0  and  CeltctitismB  apariii  e*  Espofta  (rS^S)  have 
been  praised  by  eiperti  tor  their  minute  research  and  eiact 
erudition;  but  his  Fttsta  popyiar  tspaAala  y  miJologta  y  tiltra- 
ttua  e^o-kiipanas^  in  which  a.  most  ingenious  attempt  is  made 
to  reconstitute  the  literary  history  of  a  remote  period,  appeals 
to  a  wider  circle  of  educated  readers,  llie  monographs  of 
Frandsco  Coder,  y  Zaidin  (b.  lEje),  ol  Cesireo  Fernlndei  Duro 
{1810-ieoj),  of  Francisco  Femindci  y  GoniUei  (b.  rSjj),  of 
Cumervndo  Aidrite  (b.  1840),  and  of  many  others,  such  as  the 
Jesuit  cpigraphist  Fidel  Fila  y  Calomi.  are  valuable  contribu- 
tions to  the  still  unwritten  history  of  Spain,  but  are  addressed 
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cantemporary  schools  by  .confining  their  studies  to  the  past,  and 
Mircelino  Menindci  y  Pelaya  bas  earned  a  European  reputation 
in  the  same  province  of  historical  criticism.   Among  his  followers 

Menindei  Pidal  (b.  1869),  author  of  U  Uytiida  it  let  injaMa 
it  Lara  C1&97),  a  briUiant  piece  of  sdentiEc,  reconstructive 
criticism;  FranciscD  Rodtlguti  Marin  (b.  1855),  who  has  pub- 
lished vaJuable  studies  on  16th  and  i;tb  cenluiy  authors,  and 
adds  to  his  gifts  as  an  investigator  the  charm  of  an  alembicated, 
archaic  style;  Emilio  Cotarelo  y  Mori  {b.  1S58), 
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mcdiana,  Tirso  de  Molina,  Iriarte  and  Ramin  de  la  Cru2 
Adotfe  fionilla  y  Ssn  Martin  (b.  rSjj),  whose  etaborati 
graphy  of  Juan  Luis  Vivet,  which  is  a  capital  chapter  o 
history  of  Spanish  humanism,  gives  him  a  foremost  place  s 
tbe  sdiolars  of  the  younger  generatiorL 
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edited  by  M.  R.  ZiR , 
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|8;>):  James  Lyman  Whiiney'i  CaUlBpa  oj  lit  S/itmitk  LOrarj  cmi 
et  lit  Ptrtttu  Bttkl  iefUaliri  by  Cmtl  Tielntr  It  IIk  Stilim 
Puilic  LOrrcry  (BoHan,  iS;g):  Donungo  Caicia  Peifa,  CaUuv  U 
la  auura  pcrlnritcsa  an  acribitrim  n  culdltaa  (Mulrid.  iMo). 
Foi  incunabln  the  bnt  suihorily  it  Conrido  HaeUcr.  BMicfpt 
ihtrica  id  trffff  is.  (the  Hague  and  Leipiis.  19041.  Of  geiw^ 
hiHorir*  ibe  nnn  eiteiuive  is  Ceoige  Ticknor'i  Hiiliiry  tf  Spamui 
Ijltratim  {J  vols..  New  York,  1S49.  and  £<h  «L,  3  vuli..  Bohcb, 
tSjt)^  which  is  parttculariy  valuable  as  ngarda  bthlHgnphy: 
■dditmnal  informatioii  Is  embodied  in  Ihe  German  innilatvn  of 
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iHniicti  Lilltmlur  ^tiasburr,  tSq;)  in  the  Kcoiid  volum 
Cmndriu  irr  romaaucjhni  PkUclPVI  {pt.   ii.)     "     "     " 

SftoHiak    Ltimiurt    (London,    1SQ3I:    Rudol,..    _ 

LUrratmrmnhitlilt  Rjapug,  1001];  Philipp  Auruil  Bectp 
KJti^lUf  itr  •fanitclm  UleraHir  ^laiburi.  i^.  The  ihn- 
named  include  modem  authors,  as  do  E.  M^nniee,  FriiU  i'i 
it  la  liUraltrt  apapult  (Parli.  1908)  and  J.  Filimaurict 
Hiittry  if  Sfamti  LUtnltn  (London,  i«9S;  Spanish  inn 

Madrid,  laoi.  and  Frr— ■■ -•-■ ■'■'■ --■ 

vlceabte  biblir ■--" 


SEJS<; 


f7].  WM,SluiiAiivCiKUtiat  iB  ifan^l^mni  parfininub^ 

NaliMuUiliraliir  (Berlin.  iSn).  and  M.  Mil&  y  PonlanJs,  De  U 
Foelft  turtita-pepular  caailCaiia  (BimlDiu.  i»T*)-  J"^  Amador 
de  loa  Rhn.  ftaUriatrHiai  it  la  lilmlura  tipaXtla  (7  vols.,  Madrid. 

conceminB  the  period  Wore  the  i6ih  ctniuiy.  On  Ihe  drama  the 
most  ioIkI  works  are  Cayctarhj  Alberto  dc  la  Barrera  y  Leiradi^ 
CalHiitB^iatrifitiiybiipifiitidliaHaii'Uip'tiiptMii  (Madrid. 

n  (Madrid. 


lUiliaBS- 

rsednlby 


(leini  eiliavagani  prejudice*  detract  gmily  froa 
at  ifaniicht  Drama  (Leibiig.re  J 1-1875).  "hicfi  form! 
kicktt  its  Diamas-.^i  bis  acumen  and  lEaminaarel 
'eSpiniAdr 


nemplible.     Other  w 


publiihei,  Madrid,  laqo-'l'foi)'! 
poeliy.    The  lariie  writer's  (M( 


iW 


XS 


i,  Urd  ed..  J  vcja.  Madrid.  1801)  by  l.tDpeldo  AneoiKi  <^ 
aiqii|iideValniai:FranciscoMn«Gaicla.  La  £^mm 
n  cf  nf/s  rii.  (3  vols..  Madrid,  1891-1^).  ii  uk(u1  ind 
{,  but  m^ust  beconnilttd  with  camion,  owing  (o  the  writer'! 

■ugsestive  and  acute  iwumes  id  Leopoido  Alaa.  The  history  <i 
modem  criticism  ia  traced  by  Francnco  Femindei  y  CoAUlrc 

,., ...ittiUaneou^ , 

recemmendable  ait  Coonl  TbiodoR  di 

Paiii.  1880-1890). and  la  Cturliairairtitiam  jwa  II. m' ^ CuAflt 
(Jvola,  Paris,  189]):  A.  Moirl-Fallo,  X'fjjviiHaiiin— W«ain^ 

likfc  (Heilhronn,  1878),  and  Eluiij  iwr  fEipapit  (J  vola.  Pin 
iSM-tDO,};  Ennque  Pifteyro.  El  Kumanticiimn  m  Siptta  (Pari* 
1904);],  FilimautW Kelly,  C»oiifertini,SpaautLtl(TBl>>ri(Li>a<t«. 
1908).  The  Rtnt  tiiMnifire  (Paris)  and  tbe  BaUtim  tniptui^ 
(Bardeaui)  are  ipecially  dedicated  ID  ttudiet  on  (he  lirnaiy  hinirT 
of  Spain,  and  axticlea  on  ihe  subject  appear  from  time  to  liae  ■ 


:.««n(,vtfa. 
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Ifomnua,  the  ZsUschififOf  nmamisekt  PkiUUpe  And 
Forsduuimmt  ••  alao  in  Modem  Lanmagjt  Notes  (Baltimore)  and  the 
Modem  Lcmguagit  Renew  (Cambridge). 

7.  Catalan  £«terali(rtf.-~Altliough  the  Catalan  language  is 
aimi^y  a  branch  of  the  tonthem  GaUo-Roman,  the  literature, 
in  its  origin  at  least,  should  be  considered  as  supple- 
mentary to  that  of  Provence.  Indeed,  until  about 
the  second  half  of  the  xjth  century  there  existed 
in  the  Catalan  districts  no  other  literature  than  the  Provencal, 
and  the  poets  of  north-eastern  Spain  used  no  other  language  than 
that  of  the  troubadours.  Guillem  de  Bergadan,  Uc  de  Mataplana, 
Ram6n  Vidal  de  Besalfi,  Guillem  de  Cervera,  Server!  de  Gerona 
and  other  verse  writers  of  still  more  recent  date  were  all  genuine 
Provencal  poets,  in  the  same  sense  as  are  those  of  Limousin^ 
Quercy  or  Auvergne,  since  they  wrote  in  the  tanpte  d^oe  and  made 
use  of  all  the  forms  of  poetry  cultivated  by  the  troubadours 
north  of  the  Pyrenees.  Ram6n  Vidal  (end  of  the  xath  century 
and  beginning  of  X3th)  was  a  grammarian  as  wdl  as  a  poet;  his 
Rasos  de  Srobar  became  the  code  for  the  Catalan  poetry  written 
in  Provencal,  which  he  called  LemoHt  a  name  still  kept  up  in 
Spain  to  designate,  not  the  literary  idiom  of  the  troubadours 
only,  but  also  the  lool  idiom— Catalan^whidi  the  Spaniards 
chose  to  consider  as  derived  from  the  former.  The  influence  of 
R.  Vidal  and  other  grammarians  of  his  school,  as  wdl  as  that 
of  the  troubadours  we  have  named,  was  enduring;  and  even 
after  Catalan  prose — an  exact  reflection  of  the  spoken  language 
of  the  south-east  of  the  Pyrenees — had  given  evidence  of  its 
vitality  in  some  considerable  works,  Catalan  poetry  remained 
faithful  to  the  Provencal  tradition.  From  the  combination 
of  spoken  Otalan  with  the  literary  language  of  the  troubadours 
there  arose  a  sort  of  composite  idiom,  which  has  some  analogy 
with  the  Franco-Italian  current  in  certain  paru  of  Italy  in  the 
middle  ages,  although  in  the  one  case  the  elements  of  the  mixture 
are  more  distinctly  apparent  than  are  the  romance  of  F^rance 
and  the  romance  of  Italy  in  the  other.  The  poetical  works  of 
Rajrmond  LuUy  or  Ram6n  Lull  are  among  the  oldest  examples 
of  this  Provencalised  Catalan;  one  has  only  to  read  the  fine  piece 
entitled  Le  Deseanert  ("  Despair  "),  or  some  of  his  stanxas  on 
reUgiottS  subjects,  to  apprehend  at  once  the  eminently  composite 
nature  of  that  language.  Mimtaner  in  like  manner,  whose 
prose  is  exactly  that  spoken  by  his  contemporaries,  becomes  a 
troubadour  when  he  writes  in  ver^;  his  Serm6  on  the  conquest  of 
Sardinia  and  OMrsica  (1333),  introduced  into  his  Chronicle  of  the 
kings  of  Arafon,  exhibits  linguistically  the  same  mixed  character 
as  is  found  hi  Lully,  or,  we  may  venture  to  say,  in  all  Catalan 
verse  writers  of  the  X4th  century.  These  are  not  very  numerous, 
nor  are  their  works  of  any  great  merit.  The  majority  of  their 
compoutions  consist  of  what  were  called  nenes  rimades,  that  is, 
stories  in  octosyllabic  verse  in  rhymed  couplets.  There  exist 
poems  of  this  class  by  Pere  March,  by  a  certidn  Torrella, 
by  Bemat  Metge  (an  author  more  celebrated  for  his  prose), 
and  by  others  whose  names  we  do  not  know;  among  the  works 
bdon^ng  to  this  last  category  special  mention  ought  to  be  made 
of  a  version  of  the  romance  of  the  Seven  Sages,  a  translation  of 
a  book  on  good  breeding  entitled  Pacetus,  and  certain  tales  where, 
by  the  dunce  of  subjects,  by  various  borrowings,  and  even 
occasionally  by  the  wholesale  introduction  of  pieces  of  French 
poetry,  it  is  dearly  evident  that  the  writers  of  Otalonia  under- 
stood and  read  the  tongue  d^ouL  Closdy  allied  to  the  naves 
rimades  is  another  analogous  form  of  versification— that  of  the 
eodeiadaf  consisting  of  a  series  of  verses  of  eight  and  four  syllables, 
rhyming  in  pairs,  still  made  use  of  in  one  portion  of  the  Catalan 
domain  (Majorca). 

The  xsth  century  is  the  golden  age  of  Catalan  poetry.  At  the 
instigation  and  under  the  auq>ices  of  John  I.  (X387-1395),  Blartin 
L  (x395~x4xo),  and  Ferdinand  I.  (14X0-X416),  kings  of 
Axagon,  there  was  founded  at  Barcelona  a  consistory 
of  the  '*  Gay  Saber,"  on  the  modd  of  that  of  Toulouse, 
and  this  ofBdal  protection  accorded  to  poetry  was  the  ^beginning 
of  a  new  style  much  more  emandpated  from  Provencal  influence. 
It  cannot  be  denied,  indeed,  that  its  forms  are  of  foreign  importa- 
tion, that  the  Catalan  vctk  writers  accept  the  prescriptions  of 
XXV  10* 


SPAIN 


589 


tMk 


the  Leys  d^amer  of  Guillaume  Molinier,  and  that  the  names 
which  they  gave  to  their  ceUes  (stanxas)  are  all  borrowed  from 
the  same  art  de  trahar  of  the  Toulouse  school;  but  their  language 
begins  to  rid  itself  more  and  more  of  Provencalisms  and  tends 
to  become  the  same  as  that  of  prose  and  of  ordinary  conversa- 
tion. With  Pere  and  Jaume  March,  Jordi  de  Sant  Jordi, 
Johan  de  Masdovelles,  Francesch  Ferrer,  Pere  Tonoella,  Pan 
de  Bellviure,  Antoni  Vallmanya,  and,  above  all,  the  Valendan 
Auxias  March,  there  devdoped  a  new  school,  whi^  flourished 
till  the  end  of  the  xsth  century,  and  which,  as  regards  the 
form  of  its  versification,  is  distinguished  by  its  almost 
exdusive  employment  of  eight-vene  eeiies  of  ten  syllables, 
each  with  "  crossed  "  or  "  chained  "  rhymes  {cehla  crokada  or 
encadenada),  each  composition  ending  with  a  iamada  of  four 
verses,  in  the  first  of  which  the  "  device  "  {dins  or  senyal)  of 
the  poet  is  given  out.  Many  of  these  ^poems  are  still  unedited 
or  have  only  recently  been  extracted  from  the  canfoners,  where 
they  had  been  collected  in  the  xsth  century.  Auxias  March 
alone,  the  miost  inspired,  the  most  profound,  but  also  Uie  most 
obscure  of  the  whole  group,  was  printed  in  the  x 6th  century; 
his  cants  d^amar  and  cants  de  mart  contain  the  finest  verses 
ever  written  in  Catalan,  but  the  poet  fails  to  keep  up  to 
Iiis  own  high  levd,  and  by  his  stwUed  obscurity  occasionally 
becomes  unintdligible  to  such  a  degree  that  one  of  his  editors 
accuses  him  of  having  written  in  Basque.  Of  a  wholly 
different  class,  and  in  quite  another  spirit,  is  the  L^e  de  Its 
danes  of  Jaume  Roig  (d.  X478),  a  Valendan  also,  like  March;  this 
long  poem  is  a  nova  Hmada,  only  comediada,  that  is  to  say,  it 
is  in  quadrisyllabic  instead  of  octosyllabic  verse.  A  bitter  and 
caustic  satire  upon  women,  it  purports  to  be  a  true  history^the 
hiMory  of  the  poet  himself  and  of  his  three  unhappy  maniagcs 
in  particular.  Notwithstanding  its  author's  allegations,  how- 
ever, the  Lilfre  de  tes  dones  is  mostly  fiction;  but  it  derives  a 
very  piquant  interest  from  its  really  authentic  element,  its 
vivid  picture  of  the  Valencia  of  the  xsth  century  and  the  details 
of  contemporary  manners.  After  this  bright  period  of  efflores- 
cence Catalan  poetry  rapidly  faded,  a  dedine  due  more  to  the 
force  of  circumstances  than  to  any  fault  of  the  poets.  The 
union  of  Aragon  with  Outile,  and  the  resulting  predominance 
of  Casfilian  throu^iout  Spain,  inflicted  a  death-bbw  on  Catalan 
literature,  eq)ecially  on  its  arUstic  poetry,  a  kind  of  composition 
more  ready  than  any  other  to  avail  itself  of  the  triumphant 
idiom  which  soon  came  to  be  regarded  by  men  of  letters  as  the 
only  noble  one,  and  alone  fit  to  be  the  vehicle  of  devated  or 
refined  thoughts.  The  fact  that  a  Catalan,  Juan  Boscan; 
inaugurates  in  the  Outilian  language  a  new  kind  of  poetry, 
and  that  the  Castilians  themsdves  regard  him  as  the  head  of  a 
school,  is  important  and  characteristic;  the  date  of  the  puUicap 
tion  of  the  works  of  Boscan  (xs43)  marks  the  end  of  Catalan 
poetry. 

The  earliest  prose  works  in  (^talan  are  later  than  the  poems 
of  the  oldest  Catalan  troubadours  of  the  Provencal  school; 
these  prose  writings  date  no  further  back  than  the  Pnaoof 
dose  of  the  xsth  century,  but  they  have  the  advan-  utM-tstk 
tage  of  being  entirdy  original.  Their  language  is  CMtar*c» 
the  very  language  of  the  soil  which  we  see  appearing  in  charters 
from  about  the  time  of  the  accession  of  James  I.  (12x3).  This 
is  true  espedaXty  of  the  chronides,  a  little  less  so  of  the  other 
writings,  which,  like  the  poetry,  do  not  escape  the  influence  of 
the  more  polished  dialect  of  the  country  tc  the  north  of  the 
Pyrenees.  Its  chronicles  are  the  best  ornament  of  medieval 
Catalan  prose.  Four  of  them — that  of  James  I.,  apparently 
reduced  to  writing  a  little  after  his  death  (xajd)  with  the  hdp 
of  memoirs  dictated  by  himself  during  his  lifetime;  that  of  Bemat 
Desdot,  which  deals  chiefly  with  the  reign  of  Pedro  III.  of  Aragon 
(ia76-xa86);  that  of  Ramon  Muntaner  (first  half  of  the  i4tb 
century),  relating  at  length  the  expedition  of  the  Catalan  com- 
pany to  the  Morea  and  the  conquest  of  Sardinia  by  James  II4 
finally  that  of  Pedro  IV.,  the  Ceremonious  (X33S-X387),  genuine 
commentaries  of  that  astute  monarch,  arranged  by  certain 
offidals  of  his  court,  notably  by  Bemat  DescoD — titcse  four 
works  are  dittfinpii^hrd  alike  by  the  artistic  skill  of  their. 
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narrati(m  and  by  the  quality  of  their  language;  it  would  not  be  too 
much  to  liken  these  Catalan  chroniclers,  and  Muntaner  e^iecially, 
to  Villehardouin,  Joinville  and  Froisaart.  The  Doctor  Iliumi- 
natus,  Raymond  Lully,  whose  acquaintance  with  Latin  was 
very  poor — his  philosophical  works  were  done  into  that  language 
by  his  disciples — ^wrote  in  a  somewhat  Provencalized  Catalan 
various  moral  and  propagandist  works — ^the  romance  Blanquema 
in  praise  of  the  solitary  life,  the  Ubn  de  Us  maratdles,  into 
which  is  introduced  a  "  bestiaxy  "  taken  by  the  author  from 
Kalilah  and  Dimnak,  and  the  L^e  del  orie  de  caoatUria,  a 
manual  of  the  perfect  knight,  besides  a  variety  of  other  treatises 
and  opuscula  of  minor  importance.  The  majority  of  the 
writings  of  Lully  exist  in  two  versions— one  in  the  vernacular, 
which  is  his  own,  the  other  in  Latin,  originating  with  his  disdples, 
who  desired  to  give  currency  throughout  Christendom  to  their 
master's  teachings.  Lully — who  was  very  popular  in  the  lay 
world,  although  the  dergy  had  a  low  opinion  of  him  and  in  the 
X5th  century  even  set  themselves  to  obtain  a  condemnation 
of  his  works  by  the  Inquisition — ^had  a  rival  in  the  person  of 
Francesch  Ximenez  or  Eximemz,  a  Franciscan,  bom  at  Gerona 
some  time  after  1350.  His  Cresiid  (printed  in  1483)  is  a  vast 
encyclopaedia  of  theology,  morals  and  politics  for  the  use  of  the 
laity,  supplemented  in  various  aspects  by  his  three  other  works — 
Vida  de  Jesucrisl,  Libre  del  angds,  and  Lilfre  de  let  danes;  the 
last  named,  which  is  at  once  a  book  of  devotion  and  a  manual 
of  domestic  economy,  contains  a  number  of  curious  details 
as  to  a  Catalan  woman's  manner  of  life  and  the  luzuiy  of  the 
period.  Lully  and  Eximeniz  are  the  only  Catalan  authors  of 
the  14th  century  whose  works  written  in  a  vulgar  tongue  had 
the  honour  of  being  translated  into  French  shortly  after  their 
appearance. 

-  We  have  chiefly  translators  and  historians  in  the  xsth  century. 
Antoni  Canals,  a  Dominican,  who  belongs  also  to  the  previous 
century,  translates  into  Catalan  Valerius  Maximus  and  a  treatise 
of  St  Bernard;  Bemat  Metge,  himself  weQ  versed  in  Italian 
literature,  presents  some  of  its  great  masters  to  his  countrymen 
by  translating  the  Griselidis  of  Petrarch,  and  also  by  composing 
Lo  Sompni  ("  The  Dream  "),  in  which  the  influence  of  Dante, 
of  Boccaccio,  and,  generally  speaking,  of  the  Italy  of  the  X3th 
and  14th  centuries  is  very  perceptible.  The  Peyts  formes  de 
CaUUunya  of  Bemat  Boades  (d.  1444),  a  knightly  chronicle 
brought  to  a  dose  in  1420,  reveals  a  spirit  of  research  and  a  con- 
scientiousness in  the  selection  of  materials  which  arejtruly 
remarkable  for  the  age  in  which  it  was  written.  On  the  other 
hand,  Pere  Tomich,  in  his  Histories  i  conquestes  dd  reyalme 
d'Aragd  (1448),  carries  us  back  too  much  to  the  manner  of  the 
medieval  chroniders;  his  credulity  knows  no  bounds,  while  his 
style  has  altogether  lost  the  naive  charm  of  that  of  Muntaner. 
To  the  list  of  authors  who  represent  the  leading  tendendes  of 
the  literature  of  the  15th  century  we  must  add  the  name  of 
Johanot  Martorell,  a  Valcncian  author  of  three-fourths  of  the 
celebrated  romance,  Tirant  lo  blanch  (finished  in  1460  and 
printed  in  1490),  which  the  reader  has  nowada3rs  some  difficulty 
in  regarding  as  that  "  treasury  of  content "  which  Cervantes 
will  have  it  to  be. 

;  With  the  loss  of  political  was  bound  to  coindde  that  of  literary 
independence  in  the  Catalonian  countries.     Catalan  fell  to 

the  rank  of  a  patois  and  was  written  less  and 
iS^rlu,  ^^^*  lettered  persons  ceased  to  cultivate    it,    and 

the  upper  dasses,  especially  in  Valencia,  owing  to  the 
proximity  of  Castile,  soon  affected  to  make  no  further  use  of  the 
local  speech  except  in  familiar  conversation.  The  x6th  century, 
in  fact,  furnishes  literary  history  with  hardly  more  than  a  single 
poet  at  all  worthy  of  the  name — Pere  Sexaff,  some  of  whose  pieces, 
in  the  style  of  Auzias  March,  but  less  obscure,  are  graceful  enough 
and  deserve  to  live;  his  poems  were  printed  at  Barcdona  in 
X565.  Prose  is  somewhat  better  represented,  but  scholars  alone 
persisted  in  writing  in  Catalan — antiquaries  and  historians  like 
Miquel  Carbonell  (d.  1517),  compiler  of  the  CkroniquesdeEspanya 
(printed  in  1547),  Francesch  Tarafa,  author  of  the  Cronica  de 
cavaliers  Catalans,  Anton  Beuter  and  some  others  not  so  well 
known.  .  In  the  x  7th  and  x8th  centuries  the  decadence  became 


still  more  marked.  'A  few  scattered  attempts  to  restore  to 
Catalan,  now  mpre  and  more  neglected  by  men  of  letters,  some 
of  its  old  life  and  brilliance  fafled  miserably.  Ndther  Hienain 
Pu jades,  author  of  an  unfinished  Coronica  umieersal  del  primcifal 
de  Catalunya  (Barcelona,  1609),  nor  even  Vioent  Garda,  tector 
of  Vallfogona  (1582-X633),  a  verse-writer  by  no  means  destitute 
of  verve  or  humour,  whose  woriLS  were  published  in  1700  under 
the  quaint  title  of  La  Armonia  dd  Famds,  mes  numerosa  en  las 
poesias  variasddattanlddcd  poetic  lo  DrVicenlGarciatMnd  whoste 
literary  talent  and  originality  have  been  greatly  exaggerated  by 
the  Catalans  of  the  present  day,  could  induce  his  countrymen  to 
cultivate  the  local  idiom  once  more.  Sermons,'  lives  of  saints, 
a  few  works  of  devotion,  didactic  treatises  and  the  like  are  all 
that  was  written  henceforth  in  Catalan  till  the  b^inning  of  the 
xpth  century.  Writers  who  were  Catalan  by  birth  had  so 
completdy  unlearned  their  mother-tongue  that  it  would  have 
seemed  to  them  quite  inappropriate,  and  even  ridiculous,  to 
make  use  of  it  in  serious  works,  so  profoundly  had  Castilian 
stmck  its  roots  in  the  eastern  provinces  of  Spain,  and  so 
thoroughly  had  the  work  of  assimilation  been  carried  out  to 
the  advantage  of  the  official  language  of  the  court  and  ci  the 
government. 

In  x8x4  appeared  die  Gramdtica  'y  apologia  de  la  Beuim 
Catkalana  of  Joseph  Pau  Ballot  y  Torres,  whidi  may  be  odd- 
sidered  as  marking  the  origin  of  a  genuine  renaissance 
of  the  grammatiad  and  literary  study  of  Catalan. 
Although  the  author  avows  no  object  beyond  the  £jhv 
purdy  practical  one  of  giving  to -strangers  visiting  f*f 
Barcelona  for  conunerdal  purposes  some  knowledge 
of  the  language,  the  enthusiasm  with  which  he  sings  the  praises 
of  his  mother-tongue,  and  his  appended  catalogue  of  works  which 
have  appeared  in  it  since  the  time  of  James  I.,  show  that  this 
was  not  his  only  aim.  In  point  of  fact  the  book,  which  is  entitled 
to  high  consideration  as  being  the  first  systematic  Catalan 
granunar,  written,,  too,  in  the  deH>ised  idiom  itsdf ,  had  a  great 
influence  on  the  authors  and  literary  men  of  the  prindpality. 
Under  the  influence  of  the  new  doctrines  of  romanticism  twenty 
years  had  not  passed  before  a  number  of  attempts  in  the  way 
of  restoring  the  old  language  had  made  their  appearance,  in  the 
shape  of  various  poetical  works  of  very  unequal  merit.    The 
Oda  d  la  patria  (1833)  of  Buenaventura  Carios  Aribau  is  among 
the  earliest  if  not  actually  the  very  first  of  these,  and  it  is  also 
one  of  the  best;  the  modem  Catalan  school  has  produced  few 
poems  more  im^ired  or  more  correct.    Following  in  the  steps 
of  Aribau,  Joaquin  Rubio  y  Ors  {Lo  Gayter  dd  Liobregeiit 
Antonio  de  Bofamll  (Lo  Coblejador  de  Mencada),  and  soon 
afterwards  a  number  of  other  versifiers  took  up  the  lyre  which 
it  might  have  been  feared  was  never  to  sound  again  since  it  feQ 
into  the  hands  of  Auzias  March.    The  movement  spread  from 
Catalonia  into  other  provinces  of  the  andenl  kingdom  of  Axagon; 
the  i^>peal  of  the  Catalans  of  the  prindpality  was  responded  lo 
at  VoJenda  and  in  the  Balearic  Isles.    Later,  the  examine  of 
Provence,  of  the  fdibritge  of  the  south  of  France,  acoderatcd 
still  further  this  renaissance  movement,  which  recdi^  official 
recognition  in  1859  by  the  creation  of  Iht  jocks /orals,  in  which 
prites  are  given  to  the  best  competitors  in  poetry,  of  whom 
some  succeed  in  obtaining  the  diploma  of  mestre  en  gay  saber. 
It  is  of  course  impossible  to  foresee  the  future  of  this  new  riitfk" 
literature— whether  it  is  indeed  destined  for  that  brilliant  career 
which  the  Catalans  themselves  antidpate.      In   spite  of  the 
unquestionable  talent  of  poets  like  Mariano  Aguil6  (Majorca), 
Teodoro  Lbrente  (b.    X836;   Valencia),   and   more   especially 
Jadnto  Verdaguer  (1845-1903),  author  of  an  epic  poem  i4lU»- 
tfda  and  of  the  very  fascinating  Canis  tnisticks,  it  is  by  no  means 
certain  that  this  renaissance  of  a  provincial  literature  will  be 
permanent  now  that  the  general  tendency  throughout  Europe 
is  towards  unity  and  centralization  in  the  matter  of  language. 
At  all  events  it  would  be  well  if  the  language  were  some- 
what   more    fixed,   and    if   its   writers    no    longer    hesitated 
between  a  pretentious  archaism  and  the  incorrectness  of  vulgar 
colloquialism.  Some  improvement  in  this  respect  is  dtscemible 
in  the  poems  of  Joan  Maragall  (b.  i860),  the  lyrical  vene  ol 


SPALATIN— SPALATO 


591 


Apelcs  Mestre  (b.  1854),  the  fiction  of  Nards  Oiler  and  Santiago 
Ruaiik>l,  as  also  in  the  dramas  of  Angel  Gi]inier&,  and  if  the 
process  be  continued  there  may  be  a  future,  as  well  as  a  past, 
for  Catalan  literature. 

BiBLiocxAFHY.— Joa<  RodHgues,  Btttioteca  vaUnlina  (Valencia, 


ayudar  d  formar  «»  diutptuuio  crUUo  de  las  escrUoru  caltk 


pora 


i Barcelona,  18^),  with  a  supplenient  by  T.  Cbnninas  (Bufgoa,  1849) ; 
' .  R.  Camboulm,  Bssai  sw  fkistoire  de  la  tiltinittre  calaiame  (Fans, 
18^);  M.  Mili  y  Fontanals,  Delas  Tromuhres  en  EspaMa  (Barcelona 
1861),  and  studies  included  in  his  Obras  eomfieUu;  E.  Caidona,  De 
la  Antita  literaiura  caUdana  (Naples,  iftBo);  A.  Mord-Fatio, 
"  Katalanische  Litteratur,"  in  the  second  volume  of  the  Grundriss 
der  romaniscken  PkiMogiet  pt.  ii.,  and  Calatonie  des  manutcrits 
espajnals  H_partutttis  dela  bMiotkknu  natumaU  (Paris,  1881-1892) ; 
V.  M.  O.  Denk.  BinfOhninz  in  die  GesckkhU  der  aUeatalaniscken 
LUteratur  (Munich,  1893);  J.  MaM6  Tonents,  Manuserits  Catalans 
de  la  biUioleca  nacianal  de  Madrid  (Barcelona,  1896).  For 
the  modem  period  see  Joaquin  Rubi6  y  Ors,  Brem  rtseHa  del 
actnal  remacimiento  de  la  Ifntua  y  literatura  catalanas  (a  vds., 
Barcelona,  2880);  F.  M.  Tubino,  Hisioria  dd  renacimiento 
eantempordneo  en  CaUUuHa,  Baleares  y  Valencia  (Madrid,  1880); 
A.  de  Molins,  Diuienario  biorr^fico  y  bibliagrdfico  de  escritares 
y  ariislas  eaialanes  del  siffa  xix.  (Baredomi,  1891-1896); 
E.  Toda,  La  Faesia  catalana  d  Sardenya  (Barcelona,  1888). 
Important  articles  by  P.  Meyer,  A.  Thomas,  A.  Psgds,  J.  Mass6 
Torrents,  A.  Mord-Patio  and  others  appear  from  time  to  time 
in  Romania,  the  Remie  des  langnes  ramanes,  the  Rente  Uspantqiu, 
the  JEmste  catalana  and  other  necial  periodicals. 

Q.  F.-K.;  A.  M.-Fa.) 

SPALATIH,  OBOROEt  the  name  taken  by  George  Burkbardt 
(1484-1545),  an  important  figure  in  the  history  of  the  Reforma- 
tion, who  was  bom  on'  the  X7tb  of  January  1484,  at  Spalt 
(whence*  he  assumed  the  name  Spalatinus),  near  Nuremberg, 
where  his  father  was  a  tanner.  He  went  to  Nuremberg  for  his 
education  when  he  was  thirteen  years  of  age,  and  soon  afterwards 
to  the  university  of  Erfurt,  where  he  took  his  bachebr's  degree 
in  X499.  There  he  attracted  the  notice  of  Nikolaus  Maischalk,  the 
most  influential  professor,  who  made  Spalatin  his  amanuensis 
and  took  him  to  the  new  university  of  Wittenberg  in  1502.  In 
1505  Spalatin  returned  to  Erfurt  to  study  juriqmidence,  was 
recommended  to  Conrad  Mutianus,  and  was  welcomed  by  the 
little  band  of  German  humanists  of  whom  Mutianus  was  chief. 
His  friend  got  him  a  post  as  teacher  in  the  monastery  at 
Georgcnthal,  and  in  1508  he  was  ordained  priest  by  Bishop 
Jobann  von  Laasphe,  who  had  ordained  Luther.  In  1509 
Mutianus  recommended  him  to  Frederick  III.  the  Wise,  the 
elector  of  Saxony,  who  employed  him  to  act  as  tutor  to  his 
nephew,  the  future  elector,  John  Frederick.  Spalatin  speedily 
gained  the  confidence  of  the  elector,  who  sent  him  to  Wittenberg 
in  151 X  to  act  as<  tutor  to  his  nephews,  and  procuxed  for  him  a 
canon's  stall  in  Altenburg.  In  15x2  the  dector  made  him  his 
librarian.  He  was  promoted  to  be  court  chaplain  and  secretary, 
and  took  charge  of  all  the  elector's  private  and  public  corre- 
spondence. 'His  8<did  scholarship,  and  especially  his  unusual 
mastery  of  Greek,  made  him  indispensable  to  the  Saxtm  court. 
I  Spalatin  had  never  cared  for  theology,  and,  although  a  priest 
and  a  preacher,  had  been  a  mere  humanist.  How  he  first 
became  acquainted  with  Luther  it  is  impossible  to  say — pro- 
bably at  Wittenberg;  but  the  reformer  from  the  first  exercised 
a  great  power  over  him,  and  became  his  chief  counsellor  in  all 
moral  and  religious  matters.  His  letters  to  Luther  have  been 
lost,  but  Luther's  answers  remain,  and  are  extremely  interesting. 
There  is  scarcely  any  fact  in  the  opening  history  of  the  Re- 
formation which  is  not  connected  in  some  way  with  Spalatin's 
name.  He  read  Luther's  writings  to  the  elector,  and  translated 
for  his  benefit  those  in  Latin  into  (Serman.  He  accompanied 
Frederick  to  the  Diet  of  Augsburg  in  1518,  and  shared  in  the 
negotiations  with  the  papal  legates,  Cardinal  Cajetan  and  Karl 
von  Miltitz.  He  was  with  the  elector  when  Charles  was  chosen 
emperor  and  when  he  was  crowned.  He  was  with  his  master 
at  the  Diet  of  Worms.  In  short,  he  stood  beside  Frederick 
as  his  confidential  ad\'iier  in  all  the  troubled  diplomacy  of 
the  earlier  years  of  the  Reformation.  Spalatin  would  have 
4b«ua4ed  Luther,  a^ain  and  again  from  publishing  books  or 


engaging  in  overt  acts  against  the  Papacy,  but  when  the  thing 
was  done  none  was  so  ready  to  translate  the  book  or  to  justify 
the  act. 

On  the  death  of  Frederick  the  Wise  in  1525  Spalatin  no  longer 
lived  at  the  Saxon  court.  But  he  attended  the  imperial  diets,  and 
was  the  constant  and  valued  adviser  of  the  electors,  John  and 
John  Frederick.  He  went  into  residence  as  canon  at  Altenburg, 
and  incited  the  chapter  to  institute  reforms  somewhat  unsuccess- 
fully. He  married  in  the  same  year.  During  the  later  portion 
of  his  life,  from  X5a6  onwards,  he  was  chiefly  engaged  in  the 
visitation  of  churches  and  schools  in  electoral  Saxony,  reporting 
on  the  confiscation  and  application  of  ecclesiastical  revenues^ 
and  he  was  asked  to  undertake  the  same  work  for  Albertine 
Saxony.  He  was  also  permanent  visitor  of  Wittenberg  Univer- 
sity. Shortly  before  his  death  he  fell  into  a  sUte  of  profound 
melancholy,  and  died  on  the  x6th  of  January  X545,  at  Altenburg. 

Spalatin  left  behind  him  a  lam  number  of  literary  remains, 
both  published  and  unpublished.  His  original  writings  are  almost 
all  historical.  Perhaps  the  most  important  of  them  are:  Annates 
reformaUanis,  edited  by  E.  S.  Cyprian  (Ldpstg.  1718);  and  "  Das 
Lebeh  und  die  Zdtgcachkhte  Fnedrichs  des  Weiaen,"  published  in 
Ceorz  Spalatins  HiOoriscker  Nocklass  und  Briefe.  edited  by  C.  G. 
Neudecker  and  L.  Prdler  (Jena.  1851).  A  list  of  them  may  be  found 
in  A.  Seelheim's  Geargf  Spalatin  als  sdchs.  Historiographer  (1876). 
There  is  no  good  life  of  Spalatin,  nor  can  there  be  until  his  letters 
have  been  collected  and  edited,  a  work  still  to  be  done.  There  is 
an  excellent  artkle  on  Spalatin,  however,  by  T.  Kolde,  in  HenoK- 
Hauck,  Realencyklapadie,  Bd.  xviiL  (1906). 

SPALATO,  or  Spalatso  (Serbo-Croatian  Spljd  or  SpliO, 
an  episcopal  city,  and  the  centre  of  an  administrative 
district,  in  Dalmatia,  Austria,  and  on  the  Adriatic  Sea. 
Pop.  (X900),  of  town  and  commune,  27,198;  chiefly  Serbo- 
Croatian,  and  almost  exclusively  Roman  Catholic.  Spalato 
is  situated  on  the  seaward  side  of  a  peninsubi  between 
the  Gulf  of  Brazza  and  the  Gulf  of  Salona.  Though  not 
the  capital,  it  is  commercially  the  most  important  city  in 
Dalmatia  and  carries  on  an  extensive  trade  in  wine  and  oil. 
It  is  a  port  of  call  for  the  Austrian  Lloyd  steamers,  and  communi- 
cates by  rail  with  Sebenico,  Knin  and  Sinj.  Spalato  has  a 
striking  sea-front,  in  which  the  leading  feature  is  the  ruined 
facade  of  the  great  palace  of  Diodetian,  to  which  the  dty  owes 
its  origin.  A  large  part  of  Spalato  is  actually  within  the  limit 
of  the  palace;  and  many  modem  houses  are  btult  against  its 
ancient  walls  and  incorporate  parts  of  them,  not  oidy  on  the 
inner  but  also  on  the  outer  side.  This  palace  was  erected  between 
A.D.  390  and  3xa  In  ground  plan  it  is  almost  a  square,  with  a 
quadrangular  tower  at  each  of  the  four  comers.  It  covers  9i 
acres.  There  were  originally  four  prindpal  gates,  with  four 
streets  meeting  in  the  middle  of  the  quadrangle,  after  the  style 
of  a  Roman  camp.  The  eastern  gate,  or  Porta  Aenea,  is 
destroyed,  but,  thou^  the  side  towen  are  gone,  the  western 
gate,  or  Porta  Ferrea,  and  the  main  entrance  of  the  buflding, 
the  beautiful  Porta  Aurea,  in  the  north  front,  are  still  in  fairly 
good  preservation.  The  streets  are  Uned  with  massive  arcades.' 
The  vestibule  now  forms  the  Piazza  del  Duomo  or  cathedra], 
square;  to  the  north-east  of  this  lies  the  temple  of  Jupiter, 
or  perhaps  the  mausoleum.  This  has  long  been  the  cathedral 
of  St  Doimo  or  Domnius,  small  and  dark,  but  noteworthy  for 
its  finely  carved  choir  stalls.  To  the  south-cast  is  the 
temple  of  Aescuhpius,  which  served  originally  as  a  kind 
of  court  chapel,  and  has  long  been  transformed  into  a  bap- 
tistery. A  beautiful  Romanesque  campanile  was  added  to 
the  baptistery  in  the  X4th  and  xsth  centuries.  Architecturally 
the  most  important  of  the  many  striking  features  of  the  palace 
is  the  arrangement  in  the  vestibule  by  which  the  supporting 
arches  spring  directly  from  the  capitals  of  the  large  granite 
Corinthian  columns.  This,  as  far  as  the  known  remains  of 
andent  art  are  concerned,  is  the  first  instance  of  such  a  method. 

The  ruins  of  Salona  or  Salonae,  lying  about  4  m.  north-east  of 
the  pahce,  were  chiefly  exhumed  during  a  series  of  excavations 
undertaken  after  the  visit  of  the  emperor  Francis  I.  in  x8i8j 
Research  was  carried  on  regularly  from  18a i  to  X827,  and  again 
from  1843  to  x8ja    It  was  afterwards  resumed  at  intervals 
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until  1877,  wben  the  escavstion  committee  was  gnmted  an 
annual  subsidy  by  the  Austrian  government.  Many  discoveries 
were  made,  including  the  ruins  of  a.  theatre,  amphitheatre,  dty 
walls  and  gates,  l>aths,-aqueducts,  pagan  and  Christian  cemeteries, 
basilicas  and  many  fragments  of  houses  and  arches.  Professor 
F.  Bulid,  who  had  diarge  of  the  work  and  of  the  museum  at 
Spalato,  rqMrted  in  1894  that  the  collection  of  minor  objects 
comprised  "  S034  inscriptions,*r387  sculptures,  176  architectural 
pieces,  1548  frsgments  or  objects  of  terra-cotta  and  vases, 
1343  objects  of  glaas,  3184  of  metal,  929  of  bone,  1339  gems, 
128  objects  from  prehistoric  times,  and  15,000  coins  "  (Munro, 
p.  344).  These  are  preserved  in  the  museum.  One  vase,  of 
Corintluan  workmanship,  dates  from  the  6th  century  B.C.;  and 
many  of  the  early  Christian  relics  are  of  unusual  interesL  The 
so-ddled  "cydopean"  walls,  mortadess,  but  constructed  of 
neatly  squared  uid  fitted  blocks,  are  probably  of  Roman  work- 
manship. Jackson  suggests  that  perhaps,  like  the  long  walls 
at  Athens,  they  were  intended  to  unite  the  dty  with  its  port. 
>  Salona  under  the  eariy  Roman  emperors  was  one  of  the  chief 
ports  of  the  Adriatic,  on  one  of  the  most  central  sites  in  the 
Roman  world.  Made  a  Roman  colony  after  its  second  captiire 
by  the  Romans  (78  b.c),  it  appears  as  Colonia  Uartia  Julia  and 
CoUnia  Claudia  Augusta  Pia  Vettranorum,  and  bears  at  different 
periods  the  titles  of  respuUiea,  canveiUus,  uutropelis,  praefeciura 
and  ^aetorium.  Diodetian  died  in  513;  and  before  long  the 
dty  became  an  episcopal  see,  with  St  Doimo  as  iu  first  bishop. 
The  palace  was  transformed  into  an  imperial  cloth  factory,  and, 
as  most  of  the  workers  were  women,  it  became  known  as  the 
gynaeciwu.  Salona  was  sevoa)  times  taken  and  retaken  by  the 
Goths  and  Huns  before  639,  when  it  was  sacked  and  neariy 
destroyed  by  the  Avars.  Its  inhabitants  fled  to.  the  Dalmstian 
islands,  but  returned  shortly  afterwards  to  found  a  new  dty 
within  the  walls  of  the  palace.  Salona  itself  was  not  entirdy 
deserted  until  the  dose  of  the  xath  century.  In  650  the  papal 
legate,  John  of  Ravenna,  was  created  bishop  of  Spalato,  as  the 
new  dty  was  named.  "  Spalato,'*  or  "  Spalatro  "  (a  very  old 
spelling),  was  long  regarded  as  a  corruption  of  Salonat  Palaiium; 
but  its  true  origin  is  doubtfuL  The  most  andent  form  is 
Aspalatkum,  used  in  the  xoth  century  by  Constantine  Foiphyro- 
genitus.  SpaSatkum,  SpalatkruM  and  Spalatrum  are  early 
variants.  In  a  few  years  Spalato  became  an*  axchbishopric, 
and  its  holders  were  metropolitans  of  all  Dalmatia  until  X033. 
In  XZ05  Spalato  became  a  vassal  sute  of  Hungary;  in  1337  it 
revolted  to  Venice;  in  1357  it  returned  to  its  allegiance.  It 
was  ruled  by  the  Bosnian  khig,  Tvrtko,  from  1390  to  1391;  and 
in  1402  the  famous  and  powerful  Bosnian  prince,  Hrvoje  or 
Harvoye,  received  the  dukedom  of  Spalato  from  Ladislaus  of 
Naples,  the  daimant  to  the  Hungarian  throne.  In  1413,  after 
the  overthrow  of  Ladislaus  by  the  emperor  Sigismund,  Hrvoje 
was  banished;  but  a  large  octagonal  tower,  the  Torre  d'Harvoye, 
still  bears  his  name.  Spalato  recdved  a  Venetian  garrison  in 
1420,  and  ceased  to  have  an  independent  history.  The  castle 
and  dty  walls,  erected  by  the  Venetians  between  1645  and  1670. 
were  dismantled  after  1807. 

See  T.  G.  Jackson,  Dalmatia,  tkt  Quamero  and  Istria  fOxfofd, 
1887);  and  E.  A.  Freeman,  Subject  and  Neighbour  Lands  0/  Venice 
(Lxtndon,  1881).  for  a  geneial  description  of  Spalato,  its  antiquities 
%nd  history.  A  Suable  account  of  the  researches  at  Salona  is 
given  in  R.  Munro,  Bosnia-Henegovina  and  Dalmatia  (London, 
1900).  There  are  two  magnificently  illustrated  vdumea  whkh 
deal  with  Diocletian's  palace:  R.  Adam.  Rmns  ef  the  Palace  of 
the  Emperor  Diocletian  at  Spalatro,  in  Dalmatia  (London,  1764), 
engravings  by  Bartolocsi:  and  L.  J.  Caasas  and  J.  Lavallfe,  Voyagfi 
piUoresoue  et  kistorique  dr  FJstrie  (Paris,  1802)..  The  Dalmatian 
chronkfes,  reproduced  by  G.  Lucio  in  his  De  regno  DalmaHae  et 
Croaiiae  (Amsterdam,  1666),  include  several  which  deal  nedally 
with  Salona  and  Spalato.  The  most  imporunt  is  the  Histona 
stUonitanorum  pontijicum  et  spalatensium,  by  Thomas,  archdeacon 
of  Spalato  (1200-1268). 

SPALDIVO,  WnXlAM  (1809-1859),'^  British  author,  was 
bom  in  Aberdeen  on  the  aand  of  May  1809.  He  was  educated 
at  the  grammar  school  there  and  at  Marischal  College,  and  he 
went  in  1830  to  Edinburgh,  where  he  was  called  to  the  bar  in 
1x833.^  In^that.  year  be  published_a.I«ttBr_0ii_^5AaJk«fMre*i 


Autkorskip  of  the  two  NMo  Kinsmen  (reprinted  for  the  New 
Shakspere  Society  in  X876),  which  attracted  the  notice  of 
Jeffrey,  who  invited  Spalding  to  contribute  to  the  Edinburgfk 
Renew,  He  also  spent  some  time  in  Italy,  and  in  X84X  pub- 
lished Italy  and  the  Italian  Islands  from  tka  Earliest  Aga  to  Ike 
Present  Tiwte,  He  occupied  the  chair  of  rhetoric  in  Edinburgh 
University  from  X840  to  X845,  when  he  was  aj^xnnted  professor 
of  logic  in  the  university  of  St  Andrews,  a  post  which  he  held  till 
his  death  on  the  x6th  of  November  X859. 

Be^es  contributions  to  the  Ediniunk  Rmem,  Blackwood's 
Mapmne  and  the  dghth  edition  of  the  Encydopaodia  Britammka, 
he  waa  the  author  of  a  concise  History  ef  Enpisk  Literatmre  (18531. 

SPALDIVO,  a  market  town  in  the  Holland  or  Spalding  paiiia- 
mentary  division  of  Lincolnshire,  England,  on  the  river  Wetland, 
and  on  the  Great  Northern  and  Great  Eastern  railways,  93  m. 
N.  from  London,  ^op.  of  urban  district  (X901),  9385.  The  town 
is  the  centre  of  a  rich  agricultural  district.  The  parish  church  of 
St  Mary  and  St  Nicholas  was  built  In  1284  and  is  of  peculiar  con* 
struction,  having  four  aisles  to  the  nave.  It  is  mainly  Decorated 
in  style.  The  uljoining  lady  chapel  (St  Mary  and  St  Thomas 
i  Becket)  was  built  in  X3xs;  in  xs88  it  was  appropriated  far 
the  grammar  school  endowed  in  X568  by  John  Bhmke  and  again 
in  X588  by  John  Gamlyn.  A  new  grammar  school  waa  erected 
in  x88x.  There  are  several  modem  churdies  and  chapels,  a  am 
exchange,  a  Christian  association  and  literary  institute,  and  the 
Johnson  hospital  (x88x,  endowed).  The  nristing  hi^  bridge 
over  the  Welland,  constmcted  in  1838,  took  the  place  of  a 
wooden  erection  dating  from  the  end  cIL  the  X7th  century;  this 
last  was  built  on  the  site  of  a  Roman  bridge  oi  two  ardics, 
the  foundations  of  the  centre  pier  of  which  were  disdoaed  when 
the  wooden  bridge  was  constmcted.  Trade  is  prindpally  agxicnl* 
tural,  and  there  is  considerable  water-trafl&c  on  the  Wdland.      « 

Althou^  there  are  no  traces  of  settlement  at  Spalding 
(Spaltnige)  before  late  Saxon  times  there  was  probably  a  village 
here  before  Thorold  the  sheriff  founded  his  cell  of  Crowland 
Abbey  in  xosx.  In  Domesday  Book  the  manor  b  said  to  belong 
to  Ivo  de  TaUlebois,  who  possessed  a  market  there  worth  40s., 
six  fisheries  and  rent  from  salt-pans.  The  manor  was  afterwards 
granted  to  Angus,  and  later  belonged  to  Spalding  Priory,  whid) 
retained  it  until  at  the  suppression  it  passed  to  the  Crown. 
Stephen  made  Spalding  Priory  free  of  toU,  while  John  gave  the 
monks  forest  rights.  The  town  was  governed  by  the  prior's 
manorial  court,  and  never  became  a  parliamentary  or  municipal 
borough.  The  prior  obtained  the  grant  of  the  Friday  market 
in  X242,  and  in  the  reign  of  Edward  I.  claimed  from  of  old  fain 
on  the  feast  of  St  Nicholas  and  fifteen  days  following,  and  cm  the 
vigil  and  octave  of  St  Cross.  In  more  modem  times  Spalding 
was  well  known  for  the  dub  known  as  the  **  Gentleman's 
Sodety,"  founded  in  17x0  by  Maurice  Johnson,  which  met  onct 
a  week  at  a  coffee-house  in  the  town  for  the  discussion  of  literary 
and  antiquarian  subjects,  and  numbered  among  its  memben 
Newton,  Bentley,  Addison,  Pope  and  Gay. 

SPALLANZANI.  LAZARO  (x729-x799),  Italian  man  of  sdence, 
was  born  at  Scandiano  in  Modena  on  the  xoth  of  January  1779, 
and  was  at  first  educated  by  his  father,  who  was  an  advocate.  At 
the  age  of  fifteen  he  was  sent  to  the  Jesuit  college  at  Rcggio  di 
Modena,  and  was  pressed  to  enter  that  body.  He  went,  how- 
ever, to  the  university  of  Bologna,  where  his  famous  kinswoman, 
Laura  Bassi,  was  professor  of  physics,  and  it  is  to  her  influence 
that  his  sdentific  impulse  has  been  usually  attributed.  With 
her  he  studied  natural  philosophy  and  mathematics,  and  gave 
also  great  attention  to  languages,  both  andent  and  oiodcm,  but 
soon  abandoned  the  study  of  law,  and  afterwards  took  ordcn. 
His  reputation  soon  widened,  and  in  x  7  54  he  became  profesor 
of  logic,  metaphysics  and  Greek  in  the  university  of  Reggio, 
and  in  1760  was  translated  to  Modena,  where  he  continued  to 
teach  with  great  assiduity  and  success,  but  devoted  his  whole 
leisure  to  natural  sdence.  He  declined  many  offers  from  other 
Italian  universities  and  from  St  Petersburg  until  1768,  when  be 
accepted  the  invitation  of  Maria  Theresa  to  the  chair  of  natuxal 
history  in  the  university  of  Pavia,  which  was  then  bdng  recMEgan- 
ised-^Hc  also  became  director  of  the  museum,  which  be  greatty 
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CDzicfaed  by  the  collections  of  Ms  many  joctmeys  sloog  the  shores 
of  the  Meditemneao.  In  1785  he  was  invited. to  Padua,  but 
to  retain  his  services  his  sovereign  doubled  his  salary  and  allowed 
him  leav^  of  absence  for  a  visit  to  Turkey,  where  he  remained 
nearly  a  year,  and  made  many  observations,  among  which  may 
be  noted  those  of  a  copper  mine  in  Chaiki  and  of  an  iron  mine  at 
PrindpL  His  return  home  was  almost  a  triumphal  progress:  at 
Vienna  he  was  cordially  received  by  Joseph  II.,  and  on  reaching 
Pavia  he  was  met  with  acclamations  outside  the  dty  gates  by 
the  students  of  the  university.  During  the  following  year  his 
students  exceeded  five  hundred.  His  integrity  in  the  manage- 
ment of  the  museum  was  called  in  question,  but  a  judicial  investi- 
gation speedily  cleared  his  honour,  to  the  satisfaction  even  of 
his  accusers.  In  1788  he  visited  Vesuvius  and  the  volcanoes 
of  the  Lipari  Islands  and  Sicily,  and  embodied  the  results  of  his 
rcsearehes  in  a  large  work  {Viaggi  aUe  due  SicUie  ed  in  alcune 
parti  ddP  Apennino),  published  four  years  later.  He  died  from 
an  apoplectic  seizure  on  the  xath  of  February  1799,  at  Pavia. 

His  iiidefatisabte  exertions  as  a  travdler,  his  Bkill  and  good 
fortune  as  a  collector,  his  brilliance  as  a  teacher  and  expositor,  and 
his  keenness  as  a  controversialist  no  doubt  aid  laigdy  in  accounting 
for  Spallanxani's  exceptional  fame  aniong[  his  contemporaries;  yet 
greater  qualities  were  by  no  means  lacbng.  His  life  was  one  of 
incessant  eager  questiomng  of  nature  on  all  sides,  and  his  many 
and  varied  works  all  bear  the  stamp  of  a  fresh  and  original  genius, 
capable  cH  stating  and  solving  problema  in  all  departments  of 
science  at  one  time  finding  the  true  explanation  of  "  ducks  and 
drakes '*  (formerfy  attributed  to  the  elasticity  of  water)  and  at 
another  hdping  to  lay  the  foundations  of  our  modem  vulcanology 
and  meteorology.  His  main  discoveries,  however,  were  in  the  field 
of  physiology:  he  wrote  valuable  and  suggestive  papers  on  respira- 
tion, on  the  senses  of  bats,  Ac,  while  he  made  experiments  (1768) 
to  disprove  the  occurrence  of  spontaneous  generation,  showing  in 
opposition  to  J.  H.  Needham  (I7i>-I78i)  that  animakules  dkl  not 
develop  in  vegetable  infusions  which  had  been  boiled  and  were 
kept  in  propeny  closed  vessels.  His  great  work,  howeven  is  the 
Dtsstrtattam  de  fisica  animaU  e  vtfUaU  (a  vols.,  1780).  Here  he 
first  interpreted  the  process  of  digestion,  which  he  proved  to  be 
00  mere  mechanical  process  of  trituration,  but  one  of  actual  solution, 
taking  place  primaruy  in  the  stomach,  by  the  action  of  the  i^tric 
juice.    lie  also  carried  out  important  researches  on  fertilisation  in 

•     •    (1780). 


8PAH  (from  O.  Eng.  spannaH,  to  bind,  connect  together;  the 
word  is  of  general  occurrence  in  Teutonic  languages,  the  ultimate 
origin  being  the  root  spa-,  to  extend,  stretch  out,  cf.  Gr.  9vur, 
to  draw  out,  Lat.  ipatium,  space),  Si  distance  stretched,  the 
Space  between  terminal  points.  The  word  was  formerly  used 
as  a  measure  of  length-"  xo*368  in.,  taken  from  the  stretch  of 
the  fully  opened  hand  from  thumb  to  little  finger.  The  teitn 
is  used  in  architecture  for  the  width  or  opening  of  an  areh  or 
arched  opening,  and  also  the  width  of  a  roof  between  the  wall 
plates.  A  "  span  roof "  is  a  roof  having  two  sides  inclining  to 
a  centre  or  ridge,  in  contradistinction  to  a  "  shed  roof  "  (see 
Shed)'. 

8PA1IDAU,  a  town  of  Germany,  in  the  Prussian  province  of 
Brandenburg,  at  the  confluence  of  the  Havel  and  Spree,  8  m. 
N.W.  of  Berlin,  of  which  it  is  practically  a  suburb,  on  the  main 
lines  of  railway  to  Hanover  and  Hamburg  respectively.  Pop. 
(188s),  31,463;  (»89S)»  55.8x3;  (xpos),  70,295  (including  a  garri- 
son of  about  5000).  The  town  has  of  recent  years  made  marked 
progress,  its  trade  being  enhanced  by  an  excellent  railway  service 
with  Berlin  and  improved  luivigation  on  the  Havd.  The 
fortifications,  which  were  strengthened  after  the  war,  X870-7X, 
for  the  protection  of  the  arsenal,  have  been  raxed  on  the  northern 
and  eastern  sides,  and  of  its  former  defences  none  remain  except 
the  citadd  and  a  line  of  works  along  a  ridge  of  hills  to  the  south 
of  the  town.  The  Julius  tower  in  the  citadel,  which  is  surrounded 
by  water,  contains  the  Imperial  war  treasure  {Reichskriegssckatz)^ 
— a  sum  of  £6,000,000  in  gold,  kept  in  readiness  for  any  warlike 
emergency,  and  reserved  from  the  indemnity  paid  by  France 
after  the  war  of  X870-7X.  Spandau  contains  four  Protestant 
churches,  a  Roman  Catholic  church,  a  gymna«um  and  a  school 
of  musketry.  Besides  numerous  barracks,  there  are  various 
militaiy  establishments  appropriate  to  an  important  garrison 
town;  and  its  chief  industries  are  connected  with  the  prepara- 
tion of  munitions  of  war.    The  govenmient  factories  for  the 


manufacture  -of  small  arms,  artillery,  gunpowder,  &c.,  cover 
upwards  of  200  acres,  and  employ  about  6000  workmen.  The 
other  industries  are  not  very  important;  they  comprise 
miscellaneous  manufactures,  fishing,  boat-building,  and  some 
shipping  on  the  Havel. 

Spandau  is  one  of  the  oldest  places  in  the  Altmark,  and 
received  dvic  righu  in  1232.  It  afterwards  became  a  favourite 
residence  of  the  Hohenzollem  dectors  of  Brandenburg,  and 
was  fortified  in  iS77-iS^S-  In  1635  '^^  surrendered  to  the 
Swedes,  and  in  x8o6  to  the  French.  A  short  investment  in 
X813  restored  it  to  Prussia. 

See  Zecii  and  GQnther,  Gesekicktlicke  Beschretbungder Sladfund 
Festung  Spandau  (Spandau,  1847).  and  KuntxemQllerr  UrkundlicU 
CeukichU  der  Stadt  und  Ftstung  Spandau  (Spandau,  1881). 

SPANDRIL^  or  Sfamdul  (formeriy  splaundrd,  a  word  of 
unknown  origin),  in  architecture,  the  space  between  any  arch 
or  curved  brace  and  the  level  label,  beams,  &c.,  over  the  same. 
The  spandrils  over  doorways  in  Perpendicular  work  are  generally 
richly  decorated.  At  Magdalen  College,  Oxford!,  is  one  which 
is  perforated,  and  has  a  most  beautiful  effect.  The  spandril  of 
doors  is  sometimes  ornamented  in  the  Decorated  period,  but 
sddom  forms  part  of  the  composition  of  the  doorway  itself, 
being  generally  over  the  labeL 

8PANGENBER0,  AUGUST  GOTTUBB  (1704-1792),  Count 
Zinsendorfs  successor,  and  bishop  of  the  Moravian  Brethren, 
was  bom  on  the  xsth  of  July  X704  at  Klettenberg,  on  the  south 
of  the  Harz  Mountains,-  where  his  father,  Georg  Spangenberg, 
was  court  preacher  and  ecdesiastical  inspector  of  the  countship 
of  Hohenstein.  Ldt  an  orphan  at  the  early  age  of  thirteen,  he 
was  sent  to  the  gymnasium  at  Ilefeld,  and  passed  thence  (1722), 
in  poorest  circumstances,  to  the  university- of  Jena  to  study  law. 
Professor  Johann  Franz  Buddeus  (1667-1729)  recdved  him  into 
his  family,  and  a  "  stipendium  "  was  procur^  for  him.  He  soon 
abandoned  law  for  theology:  took  his  degree  in  1726,  and  began 
to  g^ve  free  lectures  on  theology.  He  also  took  an  active  part 
in  a  reb'gious  union  of  students,  in  the  support  of  the  free  schools 
for  poor  children  established  by  them  in  the  suburbs  of  Jena, 
and  'in  the  training  of  teachers.  In  1728  Cotmt  Zinzendorf 
visited  Jena,  and  Spangenberg  made  his  acquaintance;  in  1730 
he  visited  the  Moravian  colony  at  Hermhut.  A  "  collegium 
pastorale  practicum  "  for  the  care  of  the  sick  and  poor  was  in 
consequence  founded  by  him  at  Jena,  which  the  authorities 
at  once  broke  up  as  a  "  2Unzendorfian  institution."  But 
Spangenberg's  relations  with  the  Moravians  were  confirmed  by 
several  visits  to  the  colony,  and  the  acddent  of  an  unfavourable 
appeal  to  the  lot  alone  prevented  his  appointment  as  chief 
elder  of  the  community,  Mareh  X733.  Meanwhile  his  free 
lectures  in  Jena  met  with  much  acceptance,  and  led  to  an 
invitation  from  Gotthilf  Francke  to  the  post  of  assistant  pro- 
fessor of  theology  and  superintendent  of  schools  connected 
with  his  orphanage  at  Halle.  He  accepted  the  invitation, 
and  entered  on  his  duties  in  September  X732.  But  differences 
between  the  Pietists  of  Halle  and  himsdf  soon  became  apparent. 
He  found  their  religious  life  too  formal,  external  and  worldly; 
and  they  could  not  sanction  his  comparative  indifference  to 
doctrinal  correctness  and  his  incurable  tendency  to  separatism 
in  church  life.  Spangenberg's  partidpation  in  private  observ- 
ances of  the  Lord's  Supper  and  his  intimate  connexion  with 
Count  Zinzendorf  brought  matters  to  a  crisis.  He  was  offered 
by  the  senate  of  the  theological  faculty  of  HaUe  the  alternative 
of  doing  penance  before  God,  submitting  to  bis  superiors,  and 
separating  himself  from  Zinzendorf,  or  leaving  the  matter  to 
the  decision  of  the  king,  unless  he  preferred  to  "leave  Halle 
quietly."  The  case  came  before  the  king,  and,  on  the  8th  of 
April  X733,  Spangenberg  was  conducted  by  the  military  outside 
the  gates  of  Halle.  At  first  he  went  to  Jena,  but  Zinzendorf  at 
once  sought  to  secure  him  as  a  fellow  labourer,  though  the  count 
wished  to  obtain  from  him  a  declaration  which  feould  remove 
from  the  Pietists  of  Halle  all  blame  with  regard  to  the  disruption. 
Spangenberg  went  to  Hermhut  and  found  amongst  the  Moravians 
his  life-work,  having  joined  them  at  a  moment  when  the  stability 
of  the  socKty  was  threatened.    He  became  its  theologian,  it& 
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Apologisti  its  statesmaA  and  corrector,  through  sixty  long  years 
of  incessant  labour. 

For  the  first  thirty  years  (x733*-X762)  his  work  was  mainly 
devoted  to  the  superintendence  and  organization  of  the  extensive 
missionary  enterprises  of  the  body  in  Germany,  England, 
Denmark,  Holland,  Surinam,  Ge6rgia  and  elsewhere.  It  was 
on  an  island  off  Savannah  that  Spangenberg  startled  John  Wesley 
with  his  questions  and  profoundly  influenced  his  future  career. 
One  special  endeavour  of  Spangenberg  in  Pennsylvania  was  to 
bring  over  the  scattered  Schwenkfeldians  to  his  faith.  In 
X74X>i742  he  was  in  England  collecting  for  his  mission  and 
obtaining  the  sanction  of  the  uchbishop  of  Canterbury.  During 
the  second  half  of  this  missionary  period  of  his  life  he  super- 
intended as  bishop  the  churches  of  Pexmsylvania,  defended  the 
Moravian  colonies  against  the  Indians  at  the  time  of  war  between 
France  and  England,  became  the  apologist  of  his  body  against 
the  attacks  of  the  Lutherans  and  the  Pietists,  and  did  much  to 
moderate  the  mystical  extravagances  of  Zinzendotf ,  with  which 
his  simple,  practical  and  healthy  nature  was  out  of  sympathy. 
The  second  thirty  years  of  his  work  (i  762-1792)  were  devoted 
to  the  consolidation  of  the  German  Moravian  Church.  Zinxen- 
dorf's  death  (1760)  had  left  room  and  need  for  his  labours  at 
home.  At  Herrnhut  there  were  conflicting  tendencies,  doctrinal 
and  practical  extravagan^s,  and  the  organization  of  the  brethren 
was  very  defective.  In  X777  Spangenberg  was  commisuoned 
to  draw  up  an  idea  fiiei  fratrum,  or  compendium  of  the  Christian 
faith  of  the  United  Brethren,  which  became  the  accepted 
declaration  of  the  Moravian  belief.  As  compared  with  Zinzen- 
dorf's  own  writings,  this  book  exhibits  the  finer  balance  and 
greater  moderation  of  Spangenberg's  luiture,  while  those  offen- 
sive descriptions  of  the  relation  of  the  sinner  to  Christ  in  which 
the  Moravians  at  first  indulged  are  almost  absent  from  it.  In  his 
last  years  Spangenberg  devoted  special  attention  to  the  education 
of  the  young,  in  which  the  Moravians  have  since  been  so  success- 
fuL  He  died  at  Berthelsdori,  on  the  x8th  of  September  X792. 
In  addition  to  the  Idea  fidei  fratrum,  Spangenberg  wrote, 
besides  other  apologetic  books,  a  Declaration  iiber  die  seiiher 
gegen  tms  ausgegangeneft  Beschuldigungen  sonderlich  die  Person 
utueres  Ordinarius  (Zinzendorf)  betreffend  (Leipzig,  X75x),  an 
Apologdische  Schlusssckrijt  (1752),  Leben  des  Graf  en  Ziruendorf 
(1772-X775) ;  and  his  hymns  are  well  known  beyond  the  Moravian 
circle. 

In  addition  to  his  autobiographv  {SdhsOnogirathie),  tee  J.  Rider, 
Leben  Spangenberg  fBarby,  1794);  K.  F.  Leddcrhoae,  Das  Leben 
SpttKgenbergs  (Heidelberg,  1846;;  Otto  Frick,  Beitrdge  nut  Lebens- 
geschchte  A,  G,  Spangenbergs  (Halle,  i88d);  Gerhard  Rcichd'a 
article  in  Henog-Hauck  s  ReatencvklopOdie  (ed.  1906),  s.v. "  Spangen- 
bcig";  the  article  by  Ledderhose,  in  the  JiUgemeine  deutsche 
Biog^apkie;  alio  Moravian  Brethren. 

SPANISH-AMERICAN  WAR  OF  1898.'  For  the  causes  leading 
up  to  the  war  see  Cuba  and  United  States:  History,  On  the 
xSth  of  February  X898  the  U.S.  battleship  "Maine,"  which 
had  been  sent  to  Havana  on  the  25th  of  Janiuiry,  was  destroyed 
in  Havana  harbour  by  an  explosion,  with  a  loss  of  266  lives. 
An  American  board  of  inquiry,  of  which  Captain  W.  T.  Sampson 
was  president,  made  an  extensive  examination  of  the  wreck, 
and  reported  to  the  navy  department  on  the  21st  of  March  that 
the  explosion  was  caused  by  an  exterior  mine,  the  principal 
reason  for  this  decision  being  the  upheaval  of  the  ship's  bottom.' 
On  the  2oth  of  April  President  McKinley  approved  a  resolution 
demanding  the  withdrawal  of  Spain  from  Cuba  and  setting  noon 
of  the  23rd  of  April  as  the  latest  date  for  a  reply  to  the  demand. 
Before  this  could  be  delivered  by  the  American  minister  in 
Madrid,  the  Spanish  government  sent  him  his  passports.  On  the 
22nd  the  president  declared  a  blockade  of  Cuban  ports;  on 
the  24th  the  Spanish  government  declared  war;  and  on  the 

*The  Spanish  authorities  made  an  examination,  but  did  not 
inspect  the  interior,  the  chief  diver  reporting  that  "  the  bil|^  and 
keel  of  the  vessel  throughout  its  entire  extent  were  buried  in  the 
mud,  but  did  not  appear  to  have  suffered  any  damage."  It  has 
been  suggested  that  the  explosion  was  the  work  of  Cuban  s^- 
pathisers  who  thus  planned  to  secure  American  assistance  against 
Spain.  It  was  not  until  1910  that  Congress  made  an  appropriation 
(and  an  inadequate  one  then)  for  raising  jthe  "  MalnCi" 


25th  the  United  States  Congress  dedared  that  war  had  csisied 
since  the  21st. 

The  American  govenunent  had  begun  to  prepare  for  war  as 
early  as  January:  ships  on  several  foreign  stations  had  been 
drawn  nearer  home,  and  those  in  Chinese  waters  were  coUectcd  at 
Hong-Kong;  the  North  Atlantic  squadron,  the  <Hily  powerful  one, 
had  been  sent  from  Hampton  Roads  into  the  waters  ol  Florida 
for  manoeuvres;  after  the  destruction  of  the  "  Maine  "  the  chief 
part  of  the  ships  in  the  Atlantic  were  toncentrated  at  Key  West; 
the  battleship  '*  Oregon  "  was  ordered  east  from  the  Pacific; 
$50,000,000  was  voted  (March  9)  "  for  the  national  defence  "; 
steps  were  taken  to  purchase  auxiliary  crmsets,  yachts  and  tugs, 
which  were  rapidly  equipped;  large  supplies  of  ammunition  were 
ordered,  and  Key  West  became  an  active  base  of  preparation; 
Captain  Sampson,  senior  officer  of  the  North  Atlantic  squadrui, 
was  appointed  its  commander-in-chief  with  rank  of  acting  rear- 
admiral;  and  a  "  flying  squadron  "  composed  of  the  armoured 
cruiser  "Brooklyn"  (flag),  the  battleships  "Texas"  and 
"  Massachusetts,"  and  the  fast  cruisers  "  Minneapolis  "  and 
"  Columbia,"  with  Commodore  W.  S.  Schley  in  conunand,  was 
stationed  at  Hampton  Roads. 

There  was  a  great  preponderance  of  large  ships  on  the  side  d 
the  United  States;  only  in  torpedo  craft  and  small  gunboats  vai 
Spain  superior.  The  American  ships  were  highly  efficient ;  is 
Spain  everything  was  unready;  Admiral  Cervera  felt  that  to 
send  a  Spanish  squadron  across  the  Atlantic  was  to  send  it  to 
destruction,  and  when  he  had  collected  his  squadron  (including 
two  cruisers  from  Havana)  at  the  Cape  Verde  Islands  in  March, 
he  renewed  his  expostulations,  in  which  he  was  supported  by  a 
council  of  war.  But  on  the  24th  of  April  he  was  peremptorily 
ordered  to  leave  for  Porto  Rico,  without  definite  instructions  or 
plan  of  campaign. 

The  American  flying  squadron  was  held  at  Hampton  Roads, 
90  great  was  the  fear  of  attack  by  Spanisli  ships;  and  armed 
auxiliaries  and  fast  cruisers  were  employed  in  patrolling  the  coast 
east  of  New  York;  these  could  have  rendered  good  service  else- 
where, but  would  have  been  of  no  use  in  repelUng  an  attack  by 
Cervera's  squadron  had  it  come  that  way. 

The  joint  resolution  of  Congress  of  the  20th  of  April  had 
declared  that  the  relinquishment  by  Spain  of  authority  in  Cuba 
was  the  object  of  American  action;  the  struggle  thus  naturally 
centred  about  the  island.  All  operations  were  thus  near  at 
hand,  Havana,  the  real  objective  in  Cuba,  being  only  about 
xoo  m.  from  Key  West.  A  political  reason  for  confining  action 
to  the  western  Atlantic  was  that  an  immediate  attack  upon  the 
coasts  of  Spain  might  have  aroused  the  strongly  pro-Spanish 
sympathy  of  continental  Europe  into  greater  activity.  The 
regular  United  States  army,  the  only  available  force  until  war 
was  declared  and  a  volunteer  force  was  authorized,  had  been 
assembled  at  lampa,  Florida,  New  Orleans  and  Chickamauga, 
Georgia,  but  until  the  control  of  the  sea  was  decided,  the  snny 
could  not  prudently  be  moved  across  the  Strait  of  Florida. 
Cervera's  fleet  was  thus  the  real  objective  of  the  navy,  tcA 
had  to  be  settled  with  before  any  military  action  coi^  be 
undt   aken. 

Rear-Admiral  Sampson  left  Key  West  early  <m  the  22nd,  and 
begar  the  blockade  of  Havana  and  the  north  coast  of  Cuba  as  far 
as  Cardenas,  80  m.  east,  and  Bahia  Honda,  50  m.  west.  His 
North  Atlantic  squadron  of  28  vessels  of  all  kinds,  of  which  the 
armoured  cruiser  "  New  York"  (flag),  the  battleships  **  loira " 
and  "  Indiana,"  and  the  monitors  "  Puritan,"  "  Terror  "  and 
"  Amphitrite,"  were  the  most  important,  and  which  included  six 
torpedo-boats,  was  increased  to  (24  vessels  by  the  xst  of  July, 
chiefly  by  the  addition  of  extemporized  cruisers,  convened 
yachts,  &c. 

In  the  Pacific,  the  American  squadron  —the  protected  criism 
"  Olympia  "  (flagship  of  Commodore  George  Dewey),  "  Balti- 
more," "  Raleigh  "  and  "  Boston,"  the  small  unprotected  cruiser 
"  Concord,"  the  gunboat  "  Petrel,"  the  armed  revenue  cuiier 
"  Hugh  M'CuUoch."  with  a  purchased  collier  "  Nanshan  "  and 
a  purchased  supply  ship  "  Zafiro  "—left  Hong-Kcmg  at  t^ 
request  of  the  governor  and  went  to  Min  Bay,  some  niScs  csst. 
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OB  the  Chinese  coast.  Ordered  (April  35)  to  begin  open- 
tions,  pertlcularly  against  the  Spanish  fleet,  whidb  he  was 
directed  to  capture  or  destroy,  Dewey  left  Mirs  Bay  on  the  37th, 
and  arrived  off  Luzon,  in  the  Philippines,  on  the  30th  of  ApriL 
The  Spanish  admiral  Montojo  anchored  to  the  eastward  of  the 
spit  on  which  are  the  village  and  arsenal  of  Cavite,  in  a  general 
east  and  west  line,  keeping  his  broadside  to  the  northward.  His 
force  consisted  of  the  **  Reina  Cristina,"  the  "  Castilla."  (an  old 
wooden  steamer  which  had  to  be  towed);  the  "  Isia  de  Cuba  " 
and  "lala  de  Luzon"  (protected  cruisers  of  1050  tons);  the 
**  Don  Juan  de  Austria  "  and  the  "  Don  Antonio  de  UUoa " 
(gunboats  of  about  1x50  tons),  and  the  "  Marques  del  Duero  " 
(of  500  tons).  There  were  six  guns  (3  breech-loaders)  in  battery 
at  or  near  Cavite. 

Dewey  stood  on  during  the  nlg^t^  and  passed  into  the  Boca 
Grande  (about  5  m.  broad),  paying  no  attention  to  rumours  of 
torpedoes  in  a  dianncl  so  broad  and  deep,  and  at 
midnight  passed  El  Fraile  (a  large  xock,  x|  m. 
from  the  south  side),  from  which  two  shots  were 
fired  at  him,  and  he  was  also  fired  at  by  the  "  Cavite " 
and  one  of  the  city  batteries.  When  he  sighted  the  Spanish 
squadron  to  the  southward  he  ordered  his  transports  and 
the  revenue  cutter  "  Hugh  M'CuUoch  "  out  into  the  bay,  and 
stood  down  in  column  with  the  "Olympia,"  "Baltimore," 
"  Raleigh,"  "  Petrel,"  "  Concord  "  and  "  Boston  "  at  400-yd. 
intervals.  When  within  5000  yds.  he  ported  his  helm,  and  at 
541  a.m.  opened  fire.  He  stood  westwards  along  the  Spanish 
line,  using  his  port  batteries,  turned  to  starboard  and  stood 
back,  gradually  decreasing  his  distance  to  3000  yds.  At  7  o'clock 
the  Spanish  flagship  attempted  to  come  out  and  engage  at  short 
range,  but  was  driven  back  by  the  American  fire.  The  Spanish 
squadron  was  now  in  very  bad  plight,  but  the  seriousness  of  its 
condition  was  not  fully  known  to  the  American  commander. 
At  7.35  Dewey  withdfew,  gave  his  men  breakfast,  and  had  a 
consultation  of  commanding  officers.  Before  he  re-engaged  at 
xi.x6  the  '*  Cxistina  "  and  "  Castilla  "  had  broken  into  flames,  so 
that  the  remainder  of  the  action  consisted  in  silendng  the  Cavite 
batteries  and  completing  the  destruction  and  demoralization  of 
the  smaller  Spanish  ships,  which  the  "  Petrel "  was  ordered  in  to 
bum.  The  victory  was  complete.  All  the  Spanish  ships  ^  were 
sunk  or  destroyed.  The  injury  done  the  American  ships  was 
practically  nil.  The  Spanish  lost  167  killed  and  3x4  wounded, 
out  of  a  total  of  X875.  The  Americans  had  7  slightly  wounded 
out  of  X748  men  in  action.  Dewey  took  possession  of  Cavite, 
paroled  its  garrison,  and  awaited  the  arri>ral  of  a  land  force  to 
capture  Manila. 

The  blockade  of  Havana  had  progressed  without  inddent, 
beyond  the  capture  of  a  number  of  Spanish  steamers  and  sailing 
vessels,*  and  the  shelling  of  some  new  earthworks 
at  Matanzas  on  the  37th  of  April;  but  on  the  xxth  of 
May  a  small  action  was  fought  at  Cardeftas,  in  which 
the  Americans  were  repulsed  and  Ensign  Worth  Bagley,  the  first 
American  officer  to  lose  his  life  in  the  war,  was  killed.-  On  the 
same  day  a  partially  successful  attempt  was  made,  under  a  heavy 
fire  from  the  i^re,  to  cut  the  cable  between  Cienfuegos  and 
Havaxuu 

Cervera  had  left  the  Cape- Verde  Islands  on  the  39th  of  April 
with  four  armoured  cruisers,  the  "  Almirante  Oquendo,"  "  In- 
fanta MariaTheresa  "  and  "  Vizcaya  "  (sister  ships  of  7000  tons) 
and  the  "  Cristobal  Colon  "  (same  size;  differently  equipped)  and 
three  torpedo-boat  destro3rer8 — ^a  type  not  then  represented  in 
the  Americaui  navy—'*  Furor,"  "  Terror  "  and  "  Pluton."  On 
bearing  (May  x)  of  Cervera's  departure,  Sampson  went  east 
xooo  m.  to  San  Juan,  Porto  Rico,  with  the  armoured  cruiser 
"  New  York."  the  battleships  "  Iowa  "  and  "  Indiana,"  the 
cruisers  "  Montgomery  "  and  "  Detroit,"  and  one  torpedo-boat. 
In  going  east  he  calculated  on  using  a  speed  of  xo  knots,  on  getting 
to  San  Juan  on  the  8th,  about  the  time  the  Spaniards  would  reach 

>  Three  of  the  best  were  afterwards  raised  and  repaired  by 
American  engineers. 

*Tbe  "  Buenaventura,"  the  first  prixe  of  the  war,  was  taken  by 
the  gunboat  "  NaahvsHe  "  off  Key  West  on  the  ajrd  of  AptH 


its  longitude,  and  if  they  were  not  there,  on  returning  off  Havana 
before  they  could  get  to  Havana  harbour.  He  wished  to  prevent 
Cervera's  refitting  at  San  Juan,  from  which  place  the  American 
coast  would  be  within  easy  reach,  New  York  being  only  about 
X400  m.  away.  But  the  speed  of  the  American  squadron  fell  short 
of  Sampson's  e3q)ectation;  he  reached  San  Juan  on  the  xsth,  stood 
ill  to  see  if  Cervera  was  in  the  harbour,  and  opened  fire  upon 
the  fortifications.  He  did  not  press  the  attack  since  Cervera  was 
not  present,  and  at  once  started  back  for  Havana  without  news 
of  Cervera,  who  was  then  in  fact  off  Martinique,  with  orders  to 
go  to  San  Juan.  When  he  heard  that  Sampson  was  at  San  Juan, 
he  steamed  to  Curacao,  where  he  arrived  on  the  X4th  of  May  and 
where  the  authorities  allowed  him  to  coal.  He  reached  Santiago  de 
Cuba  early  on  the  xpth  without  being  sighted  en  route  by  any  of  the 
American  scouts,  thou^  several  were  in  the  vicinity.  Sampson 
thought  the  Spanish  squadron  might  have  returned  to  Spain.' 
But  he  learned  that  the  enemy  had  not  turned  back,  on  the  night 
of  the  X5th,  when  a  telegram  from  the  navy  department  directed 
him  to  proceed  with  all  despatch  to  Key  West.  He  got  there 
on  the  afternoon  of  the  x8th,  and  found  the  flying  71*  SMre* 
squadron  ("Brooklyn"  (flag),  " Massachusetts," «wCtn«M*a 
"  Texas,"  and  "  Scoxpion  ")»  which  left  on  the  next*'"'"*'^ 
morning  (xpth)  for  Cienfuegos,  then  regarded  by  the  navy 
department  as  the  certain  objective  of  the  Spanish  squadron. 
The  battleship  '*  Iowa,"  the  gunboat  "  Castine,"  the  toipedo- 
boat  "  Dupont "  and  the  collier  "  Mextimac  "  sailed  to  join 
Schley  on  the  soth,  and  gave  him  a  force  sufficient  to  meet 
Cervera.  Sampson  was  advised  by  the  department  (on  the  30th) 
to  *'  send  by  the  '  Iowa '  to  Schley  to  proceed  off  Santiago  de 
Cuba  with  his  whole  command,  leaving  one  small  vessel  off 
Cienfuegos,"  but  he  directed  Schley  in  an  order  of  the  3xst  if  he 
was  satisfied  that  Cervera  was  not  at  Cienfuegos,  to  proceed  with 
all  despatch  to  Santiago,  and  if  the  Spanish  squadron  was  there, 
to  blockade  it. 

Commodore  Schley  arrived  off  Cienfuegos  on  the  33nd,  and 
held  to  the  opinion  that  Cervera  was  there  until  the  34th,  when 
Commodore  M'Calla  of  the  "  Marblehead  "  communicatMi  with 
the  insurgents  some  miles  westwards,  and  learned  the  truth. 
Schley  started  that  evening  for  Santiago,  300  m.  distant,  but 
on  the  afternoon  of  the  36th  was  30  m.  south  of  the  port.  Early 
on  the  37th  Schley  rectived  a  despatdi  from  the  navy  depart- 
ment suggesting  that  the  Spanish  squadron  was  in  Santiago  and 
bidding  him  see  "  that  the  enemy,  if  therein,  does  not  leave 
without  a  decidve  action."  Schley  replied  "...  caimot  remain 
off  Santiago  present  state  squadron  coal  account .  .  .  much  to 
be  regretted  cannot  obey  orders  of  department.  .  .  forced  to 
proceed  for  coal  to  Key  West  by  way  of  Yucatan  Passage  "; 
in  the  controversy  that  arose  out  of  these  events  Schley's  critics 
insisted  that  the  "  Iowa  "  and  the  "  MassachusetU  "  had  at  this 
time  enough  coal  to  carry  them  three  times  the  distance  £rom 
Santiago  to  Key  West. 

'  Sampson  with  the  "New  York"  had  arrived  early  on  the 
38th  of  May  off  Key  West.  When  Schley's  telegram,  which 
had  much  disturbed  the  Washington  officials,  was  forwarded  to 
Sampson,  he  sectired  pexmission  to  go  at  once  to  Santiago  with 
the  "  New  York  "  and  "  Oregon  "  (which  had  arrived  at  Key 
West  on  the  36th  of  May  in  excellent  condition  after  her  voyage 
of  nearly  x  6,000  m.  from  the  Pacific)  to  turn  back  Schley's  heavier 
ships.  Before  he'  started  he  received  a  telegram  from  Schley 
stating  that  he  would  remain  off  Santiago.  It  is  now  known 
from  the  documents  published  by  Admiral  Cervera  that  the 
Spanish  squadron,  in  the  interval  preceding  the  38th,  when 
Schley  arrived  in  sight  of  the  port,  was;  on  the  point  of  leaving 
Santiago.  On  the  morning  of  the  39th  two  Spanish  cruisers 
were  seen  a  short  distance  within  the  entrance,  and  on  the  31st 
Schley,  with  the  "  Massachusetts,"  "  Iowa  "  and  "  New  Orleans," 
stood  in  and  made  an  attack  upon  these  and  the  batteries  at  long 
range  (85oo-xx,ooo  yds.).  On  the  30th  Sampson,  leaving  a 
squadron  on  the  north  side  under  Commodore  Watson,  stood  for 

*A  telegram  (not  received  by  Cervera)  had  been  aent  to 
Martinique  on  the  lath  of  May,  authorizing  the  aquadnm's 
return. 
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Santiago  at  a  speed  of  13  knot3.  He  arrived  early  on  the  xst  of 
June  and  work  was  at  once  begun  on  the  preparations  for  sinking 
the  collier  "  Merrimac  "  in  the  entrance  duuuiel,  which  was  less 
than  200  ft.  broad  in  parts  available  for  ships.  The  preparations 
for  a  quick  sinking  were  chiefly  carried  out  by  naval  constructor 
Richmond  P.  Hobson»  who  went  in,  in  the  early  morning  of  the 
3rd  of  June,  with  a  crew  of  seven  men.  The  steering-gear  was 
disabled  by  a  shell,  and  the  ship  drifted  too  far  with  the  tide 
and  was  sunk  in  a  broad  part  of  the  channel  where  it  did  not 
block  the  egress  of  Cervera's  squadron.  Cervera  sent  word  to 
Sampson  that  Hobson  and  his  men,  who  had  been  captured,  were 
unhurt.  They  were  exchanged  on  the  7  th  of  July. 

On  the  6th  of  June  the  batteries  at  the  entrance  were  bom- 
barded and  their  weakness  was  ascertained.  -Sampson  there- 
Th9Vall»0  ^P^°  placed,  every  evening,  a  battleship  (relieved 
stMttM  R$H  every  two  and  a  half  hours)  close  in,  with  a  search- 
betw  ligiit  turned  on  the  channel,  making  it  impossible,  as 
SamOago,  Cervera  afterwards  said,  for  the  Spanish  squadron 
to  escape  by  night.  The  port  of  Guantinamo,  40  m.  east  of 
Santiago,  was  occupied  by  the  *'  Marblehead  "  and  "  Yankee  " 
on  the  7th,  a  battalion  of  marines  from  the  transport "  Panther  " 
landed  there  on  the  loth,  and  the  port  was  used  thereafter  as  a 
base  and  coaling  station.  On  the  X4th  the  Spanish  land  forces 
retired  before  an  expedition  of  the  American  marines,  who 
remained.in  occupation  until  the  5th  of  August. 

A  blockade  of  San  Juan,  Porto  Rico,  by  one  or  two  fast  ships 
was  kept  up  on  account  of  the  presenc^e  there  of  the  destroyer 
"  Terror,"  but  this  vessel,  coming  out  (June  23)  with  a  gun- 
boat to  attack  the  auxiliary  cruiser  "  St  Paul,"  suffered  so 
severely  that  she  could  hardly  return  to  port,  and  was  thereafter 
unserviceable. 

When  war  was  declared  the  totiid  military  forces  of  the  United 
States  consisted  of  27,822  regulars  and  1x4,602  militia.  An  act 
of  the  22nd  of  April  had  authorized  the  president  to  call  upon  the 
states  and  Territories  for  men  in  proportion  to  their  population, 
the  regimental  and  company  officers  to  be  named  by  the  governors 
of  the  states,  the  general  and  staff  officers  by  the  president.  A 
first  call  was  made  for  125,000  men,  and  a  month  Later  a  second 
call  for  75,000.  On  the  36th  of  April  large  additions  to  the 
regular  army  were  sanctioned  for  the  war.  The  quotas  were 
filled  with  extraordinary  rapidity,  and  in  May  124,776  had 
volunteered.  The  troops  were  concentrated  chiefly  at  Chicka- 
mauga,  Georgia,  at  Camp  Alger,  Virginia,  and  at  Tampa,  Florida, 
PnpMrmOitaM'^Yi^di  was  sdected  as  the  point  for  the  embarcation 
torMLmmd  of  the  expeditionary  force  for  Cuba,  and  where 
Campafga^  Major-General  W.  R.  Shafter  was  in  command, 
^th  the  exception  of  unimportant  small  expeditions,  every- 
thing was  delayed  until  control  of  the  sea  was  assured,  though 
some  thirty  large  steamers  were  held  in  readiness  near  Tampa.. 
After  the  arrival  of  Cervera  at  Santiago,  the  blockade  of  his 
squadron  and  the  request  (June  7)  of  Admiral  Sampson 
to  send  a  land  force  for  co-operation,  the  troops  embarked  on 
the  7th  and  8th  of  June,  but  a  start  was  not  made  until  the  X4th, 
owing  to  a  false  report  that  Spanish  war-ships  were  in  Nicholas 
Channel.  On  the  29th  the  fleet  of  32  transports,  under  convoy, 
arrived  off  Santiago.  The  whole  force  consisted  of  about  17,000 
officers  and  men,  16  light  field  guns,  a  tram  of  heavier  pieces, 
and  some  200  vehicles.  General  Shafter  selected  Daiquiri, 
about  18  m.  east  of  Santiago,  for  the  point  of  landing,  and  the 
harbour  entrance  (preferred  by  Sampson)  was  disregarded.  The 
fleet  furnished  all  its  available  boats,  and  on  the  22nd-25th  the 
army  was  landed  on  a  rough  coast  with  scarcely  any  shelter  from 
the  sea;  after  the  first  day  Siboney,  7  m.  nearer 'Santiago,  was 
used  as  well  as  I^aiquiri.  With  the  exception  of  three  volunteer 
regimenU  (the  ist  Volunteer  Cavalry,  known  as  the  Rough  Riders, 
of  which  Theodore  Roosevelt  was  lieutenant-colonel;  the  2nd 
Massachusetts  and  the  7 xst  New  York  Volunteers),  these  troops 
were  composed  almost  wholly  of  regulars,  most  oi  whom  had 
served  on  the  pUins  against  the  Indians.  Soon  afterwards  more 
volunteers  arrived. 

No  opposition  was  made  to  the  landing  and  the  small  Spanish 
contingents  at  Daiquiri  and  Siboney  were  withdrawn  without  doing 


any  damage  to  the  equipment  of  the  railway  which  ran  from 
Santiago  to  the  iron  mines  at  these  points.  The  American  troops 
(commanded  by  Major-General  Joseph  Wheeler  until  the  29U1, 
when  General  Shafter  landed)  pushed  forward,  a  soon  as  they 
landed,  and  found  a  small  Spanish  rearguard  which  was  covering 
the  concentration  of  outlying  detachments  on  Santiago  and  whidi 
was  entrenched  2}  m.  beyond  Siboney,  at  Las  Guisimas.  Briga- 
dier-General S.B.M.  Yoimg  with  964  d^ountcd  cavalry  engaged 
(June  24),  and  after  a  sharp  action,  in  which  he  lost  x6  killed 
and  52  wounded,  drove  back  the  enemy,  of  whom  xx  were  killed 
out  of  some  500  engaged.  The  advance  was  slow  and  a  week 
elapsed  before  Shafter  was  ready  to  fight  a  battle  in  front  of 
Santiago.  Here  the  defenders,  under  General  Arsenio  Linares, 
held  two  positions,  the  hill  of  San  Juan,  barring  the  direct  road 
to  Santiago,  and  the  village  of  £1  Caney,  to  the  northward  of  the 
American  position  at  £1  Pozo.  The  plan  of  attack  on  the  xst  of 
July  was  Shafter's,  but  owing  to  the  illness  of  Shafter  the  actual 
command  was  exercised  by  the  subordmate  generals,  Jose;^ 
Wheeler,  H.  W.  Lawton  and  J.  F.  Kent.  General  Lawton's 
division  was  to  attack  and  capture  Et  Caney,  and  thence  move 
against  the  flank  and  rear  of  the  defenders  of  San  Juan«  which 
would  then  be  attacked  in  front  by  Kent  and  Wheeler  frcmi  El 
Pozo.  But  Lawton  for  nine  hours  was  checked  by  the  garrisca 
of  £1  Caney,  in  spite  of  his  great  superiority  in  numbers  (4500  to 
520);  at  3  p.m.  the  final  assault  on  El  Caney  was  successfully 
delivered  by  General  A.  R.  Chaffee's  brigade.  Only  about  100 
of  the  Spanish  garrison  escaped  to  Santiago;  about  320  mrere 
killed  or  wounded,  including  General  Vara  del  Rey,  wbo,  with  a 
brother  and  two  sons,  was  killed.  In  the  meantime  Wheeler 
and  Kent  had  an  equally  stubborn  contest  opposite  San  Juan  hill, 
where,  in  the  absence  of  the  assistance  of  Lawton,  the  battle  soon 
became  a  purely  frontal-fire  fight,  and  the  rifles  of  the  firing  line 
had  to  prepare  the  attack  unaided.  The  strongpositioD  ci  the 
Spaniards,  gallantly  defended  by  about  700  men,  held  out  until 
X2.30,  when  the  whole  line  of  the  assailants  suddenly  advanced, 
without  orders  from  or  direction  by  superior  authority,  and 
carried  the  crest  of  the  Spanish  position.  A  notable  part  in  the 
attack  was  taken  by  the  xst  Volunteer  Cavalry  or  "  Rou^ 
Riders,"  commanded  by  Colonel  Leonard  Wood  and  Lieut  .-Colond 
Theodore  Roosevelt.  The  Spaniards  had  no  dosed  reserves,  and 
their  retreat  was  made  imder  a  devastating  fire  from  the  Ameri- 
cans on  the  captured  hills.  On  the  American  side  over  X500 
men  out  of  x  5,000  engaged,  including  several  of  the  semot 
officers,  were  kMed  or  wounded;  and  in  one  of  Kent's  brigades 
three  successive  commanders  were  killed  or  wounded.  On  the 
Spanish  side,  out  of  the  small  numbers  engaged,  over  50%  were 
out  <tf  action.  Linares  himself  was  severely  wounded,  and 
handed  over  the  command  to  General  JosS  Toral.  The  Cubans 
on  the  American  right  failed  to  prevent  General  Escario  from 
entering  Santiago  with  reinforcements  from  the  interior,  and 
at  the  beginning  of  the  investment  General  Toral's  forces 
numbered  about  10,000  men  of  the  army  and  a  laval  contingent 
from  the  fleet. 

Though  victorious,  the  American  army  was  in  danger:  after 
great  fatigue  under  a  tropical  sun  by  day,  the  time  aputd  at 
night  from  digging  trenches  was  spent  on  a  lain- 
i^ked  ground  covered  with  thick  vegetation;  the 
soldiers'  bUnkets  and  heavy  clothing  had  been  cast  ••< 
aside  in  the  attack;  and  there  was  insuffident  food,  ^''^ 
because  it  was  diffinilt  to  haul  supplies  over  the  one  poor  road 
from  the  base  of  supplies  at  Siboney.  There  was  even  discussaoo 
of  retiring  to  a  point  nearer  Siboney.  Brisk  firing  was  ccmtinued 
on  the  2nd  and  3rd  of  July,  with  a  considerable  number  of 
casualties  to  the  Americans.  C^  the  morning  of  the  3rd  a  deoiaiid 
was  sent  to  the  Spanish  commander  to  surrender,  with  the  alter- 
native of  a  bombardment  of  the  dty  to  begin  on  the  4th.  This 
in  effect  had  already  begun  on  the  xst,  when  Admiral  Samp8<» 
fired  a  number  of  8-in.  shells  from  a  point  3  m.  east  of  the  harbour 
entrance  over  the  hills  into  the  dty,  using  a  range  of  aboat  4I 
land  miles.  The  result  of  this  and  the  threat  of  General  Shafter 
was  an  exodus  of  many  thousands  of  dvilians  towards  El  Caney, 
where  the  American  supplies  were  heavily  taxed  to  support  thenu 
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On  the  morning  of  the  jid  of  July  Sampson,  in  his  flags^p  the 
"  New  York/"  left  the  fleet  to  confer  with  General  Shafter  at 
Siboney  with  regard  to  combined  operations  at  the 
harbour  entrance.'  At  9.3X1  when  he  had  gone  about 
5  m.,  the  "  Maria  Teresa  "  was  seen  coming  oat.  The 
ships  in  front  of  the  port  were  the  yacht "  Gloucester,"  the  battle- 
ships "  Indiana/'  *'  Oregon/' "  Iowa,"  and  "  Texas/'  the  armoured 
cruiser  ** Brooklyn "  and  yacht  ''Vixen/'  in  the  order  named 
from  east  to  west,  making  a  semidrdc  about  8  m.  in  length. 
The  "  Massachusetts  "  and  "Suwanee  "  were  coaling  at  Guan- 
t4namo.  The  "  Iowa  "  hoisted  the  signal  "  Enemy  coming 
out."  All  at  once  stood  in  toward  the  Spanish  ships,  which  were 
standing  westwards  along  shore,  and  began  a-  heavy  fire.  The 
**  Maria  Teresa  '*  (flagship)  was  followed  at  8oo-yd.  intervals 
by  the  "Vixcaya,"  "Colon"  and  "Qquendo."  They  were 
&ing  vigorously,  but  most  of  their  projectfles  went  far  beyond 
the  American  ships.  The  "  Brookl3m  "  (flag  of  Conmiodore 
Schley,  the  senior  officer  present)  made  a  turn  to  starboard, 
which  seems  to  have  caused  the  "  Texas  "  to  stop  and  back,  and 
to  have  given  the  "  Colon  "  the  opportunity  of  passing  almost 
unscathed.  The  "  Maria  Teresa  "  and  "  Oquendo  "  had  taken 
fire  almost  at  once,  and,  as  their  water  mains  (oUtside  the  protec- 
tive dedk)  were  cut,  they  were  unable  to  extinguish  the  flames: 
they  were  run  ashore, at  X0.X5  and  io.ao  respectively,  about 
6|  m.  west  of  Santiago,  burning  fiercely.  The  "  Vizcaya  "  and 
"  Colon  "  were  still  standing  westwards.  Cervera*s  destroyers; 
the  "  Phiton  "  and  "  Furor,"  had  come  out  last,  some  distance 
behind  the  "Oquendo,"  and  were  received  wiUi  a  heavy  fire 
from  the  **  Indiana  "  and  from  the  imarmoured  "  Gk>ucester," 
which  engaged  than  at  dose  quartets.  They  attempted  to 
dose,  but  were  cut  to  pieces.  The  "  New  York,"  Sampson's 
flagship,  had  passed,  and  stood  oh  signalling  the  "  Iowa  "  and . 
"  Indiana  "  to  go  back  and  watrh  the  port,  lest  an  attack  be 
made  on  the  American  tran^Mrts.  The  toipedo-hoat  "  Erics- 
son "  was  ordered  to  rescue '  the  men  from  the  two  Spanish 
ships  ashore,  and  the  flagshipj  with  all  the  others,  stood  on  in 
pursuit  of  the  "Vixcaya"  and  "Coton."  The  "Vizcaya" 
hauled  down  her  colours  off  AserradeTos,  15  nautical  miles  west 
of  Santiago,  and  was  there  lun  ashore  burning  about  xx.15  a.m. 
Tlie  "  Iowa  "  was  ordered  to  stop  and  rescue  her  men,  and  the 
"  Oregon,"  "  Brooklyn  "  and  "  Texas  "  (and  behind  them  the 
flagship)  settled  down  to  the  chase  of  the  "  Colon,"  some  6  m. 
ahead  of  the  nearest  American  ship.  She  was,  however,  slacking 
her  speed,  and  at  1240  the  "  Oregon  "  opened  with  her  xj-in. 
guns  at  a  range  of  9000  yds.,  as  did  also  the  "  Brooklyn,"  with 
her  8-in.  When  the  "Oregon"  had  fired  five  shells,  the 
"  Colon  "  hauled  down  her  colours,  and  was  beached  at  the  mouth 
of  the  Rio  Turquino,  where  in  q>ite  of  endeavours  to  recover 
her,  she  became  a  total  wreck.  The  whole  Spanish  fleet  was 
destroyed ;  Admiral  Cervera  was  taken  prisoner;  Captain  Villamil, 
commanding  the  torpedo  flotilla,  went  down  with  his  ship;  and 
Captain  Laxaga  of  the  "  Oquendo  "  was  drowned.  Over  500 
Spaniards  were  killed  or  wounded^  and  the  survivors  (except  a 
few  who  esci^>ed  to  Santiago)  were  prisoners.  On  the  American 
aide  only  one  man  was  killed  and  ten  were  wounded,  and  no 
ship  received  serious  injure. 

After  the  naval  victory  combined  operations  were  arranged 
for  attacking  the  batteries  of  the  harbour,  but  little  more 
fighting  occtured,  and  eventually  a  preliminary  agreement  was 
signed  on  the  xsth,  and  the  besiegers  entered  Santiago  on  the 
Z7tb.  In  accordance  with  the  terms  of  the  capitulation,  all  the 
Spanish  forces  in  the  division  of  Santiago  de  Cuba  surrendered 
and  were  conveyed  to  Spain.  The  total  number  amounted  to 
about  33,500,  of  whom  some  xo,5oo  were  in  the  city  of  Santiago. 
The  exposure  of  the  campaign  had  begun  to  tell  in  the  sickness 
of  the  Americans:  yeUow  fever  had  broken  out  to  some  extent; 
and  no  len  that  50%  were  attacked  by  the  milder  forms  of 

1  Shafter  had  urged  that  the  squadron  shouM  enter  the  haibwr 
and  take  the  city.  SamMon  (and  the  Navy  department)  was 
unwilling  to  risk  losing  a  snip  io  the  well-mined  hartxwr  and  wanted 
the  army  to  move  on  the  Torts  and  give  the  American  squadron 
an  ofqportunity  to  dmg  the  harbour  for  mioea 
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malaxfal  fever.  The  army,  indeed,  was  so  weakened  by  illness 
that  the  general  officers  united  in  urjpng  its  removal  from  Cuba. 
Major-General  Nelson  A.  Miles,  the  general-in-chief ,  had  arrived 
with  reinforcements  on  the  X2th  of  July,  but  the  majority  of 
these  men  were  retained  on  board  ship. 

The  fleet  and  the  army  gathered  in  Guantinamo  Bay;  and  a 
new  fljring  squadron,  the  "eastern  squadron/'  was  organized 
under  Commodore  John  C.  Watson,  to  proceed  by  way  of  the 
Mediterranean  to  the  Philippines,  threatening  the  Spanish 
coast,  in  order  to  meet  a  Spanish  "  reserve  squadron,"  which 
had  been  formed  towards  the  end  of  May,  and  which  was  to 
be  sent  on  to  the  eastern  coast  of  the  United  States,  and  thence 
to  Cuba,  but  which  was  diverted  toward  the  Philippines,  and  left 
Cadiz,  on  the  x6th  of  June,  for  the  East.  This  squadron  turned 
back  on  the  8th  of  July  after  hearing  the  news  of  the  Spanish 
defeat  at  Santiago.  • 

On  the  7th  of  May  a  telegram  had  beenreceived  from  Dewey 
at  Manila:  "  I  control  bay  completely,  and  can  take  dty  at  any 
time,  but  I  have  not  mffident  men  to  hold."  The  cruiser 
"  Charleston  "  and  the  steamer  *'  Peking/'  with  ammunition, 
supplies  and  troops,- were  sent  to  him  at  once.  Major-General 
Wesley  Merritt,  to  whom  was  assigned  the  command  of  the 
troops  for  the  Philippines,  first  requested  a  force  of  X4,ooo,  and 
afterwards  asked  for  a'o,ooo  men.  On  the  35th  of  May  the. first 
troops,  249X  in  number,  under  Brigadier-General  T.  M.  Anderson, 
sailnl  in  three  tran^)orts  from  Sui  Francisco,  touched  at  Hono- 
lulu, and  were  convoyed  thence  by  the  "  Charleston."  On  the 
soth  of  June  possession  was  taken  of  the  island  of  Guam,  and 
dn  the  30th  of  June  the  ships  arrived  in  Manila  Bay.  A  second 
detachment  of  troops,  3586  in  number,  imder  Brigadier-General 
F.  V.  Greene  arrived  on  the  xyth  of  July;  on  the  asth  of  July 
Creneral  Merritt,  who  had  been  appointed  governor-general, 
arrived;  and  on  the  3xst  the  five  transports  with  which  he  had 
left  San  Francisco  arrived  with  4847  men,  making  neariy  xx,ooo 
men  at  Manila,  with  5000  more  on  the  way.  General  Merritt 
moved  his  forces  from  Cavite,  and  established  an  entrenched 
line  within  a  thousand  yards  of  the  Spanish  position  at  Manila, 
from  which,  on  the  liight  of  the  3xst  of  July,  a  heavy  fire  of 
musketry  and  artillery  was  opened,  causing  a  loss  to  the 
Americans  of  xo  kUled  and  43  wounded,  and  for  the  next  few 
days  night-firing  was  frequent  from  the  Spanish  lines.  On  the 
7th  of  August,  a  joint  note  from  Dewey  and  Merritt,  announcing 
that  bombardment  might  b<^  at  any  time  after 
forty-eight  hours,  and  affording  opportunity  for  the 
removal  of  non-combatants,  was  sent  to  the  Spanish 
captain-general,  Fermin  Jaudenes,  who  replied  that  he  was 
surrounded  by  the  insurgents,*  and  that  there  was  no  place  of 
refuge  for  the  sick  and  for  the  women  and  children.  A  second 
joint  note  demanding  surrender  was  declined  by  the  Spanish 
commander,  who  offered  to  refer  it  to  Madrid.  Tliis  was  refused, 
and  preparations  were  made  for  an  attack.  There  were  13,000 
troops  within  the  dty  fortifications,  but  with  the  strong  fleet  in 
front,  and  with  the  beleaguering  force  of  Americans  and  insur- 
gents ashore,  resistance  was  hopdess.  When  the  combined 
assault  of  army  and  navy  was  made  on  the  X3th  there  was  no 
great  resistance,  and  a  white  flag  was  hoistnl  at  xx  o'dock, 
within  one  and  a  half  hours  after  the  fleet  opened  fire,  a  formal 
capitulation  being  signed  the  next  day,  the  X4th  of  August. 
The  total  loss  of  the  Americans  during  the  whole  campaign 
was  30  killed,  X05  wounded. 

Immediatdy  after  the  surrender  of  Santiago  (July   17). 
preparations  were  made  for  the  invasion  of  Porto  Rico  with 
3500  troops  which  had  been  sent  as  reinforcements    Opumiha* 
to  Santiago,  but  had  not  landed.   They  were  largdy  isPMto 
reinforced  and  left   Guant&namo,  under   General  ""^ 
Miks,  on  the  axst  of  July,  convoyed  by  a  strong  squadron. 

*  On  the  X9th  of  May,  Emflto  Aguinaldo,  who  had  been  at  Hong- 
Kong,  had  landed  from  one  df  the  American  vcssds  at  Cavite,  and 
on  the  lit  of  July,  when  the  American  troops  knded,  had  proclaimed 
himself  president  of  the  Philippine  Republic.  The  political  attitude 
whkh  he  assumed  was  not  sanctioned  by  the  American  authoriti^ 
At  the  head  of  the  insurgents  he  had  instituted  a  close  siege  of 
Manila. 
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Fajardo,  At  the  extreme  north-eastern  end  of  the  island,  was 
given  out  as  the  objective  point  of  the  expedition,  but  after 
sailing  the  plans  were  changed,  and  the  towns  on  the  south  side 
were  occupied,  practically  without  resistance.  The  attitude  of 
the  population  was  exceedingly  friendly,  and  opposition  was  not 
met  until  advance  was  begun  northward,  llie  troops  were 
divided  into  four  columns,  advancing  from  Guanica  around  the 
western  end  of  the  island  to  Mayaguez;  from  Arroyo  at  the  eastern 
end  to  meet  the  San  Juan  road  at  Cayey;  from  Ponce  by  the 
fine  military  road,  70  m.,  to  San  Juan;  and  the  fourth  column 
by  way  of  Adjuntas  and  Utuado,  midway  of  the  island.  The 
various  movements  involved  several  skirmishes,  the  chief  op- 
position  being  met  by  the  western  column  on  the  xoth  of  August, 
and  by  the  column  from  Ponce  on  the  9th,  when  the  Americans 
lost  X  killed  and  33  wounded;  the  Spanish,  126  killed  and  wounded, 
and  over  200  prisoners.  A  further  advance  on  the  San  Juan 
highway  would  probably  have  developed  greater  resistanoe,  but 
news  of  the  suspension  of  hostilities  intervene4.  The  total 
American  loss  had  been  3  killed  and  40  wounded.  On  the 
1 3th  of  August  operations  were  begun  by  the  "  Newark  "  and 
other  vessels  against  Manzanillo.  But  during  the  night  news 
arrived  of  the  signing  of  the  peace  protocol  on  the  X2th,  and 
of  an  armistice,  of  which  the  Americans  were  informed  by  the 
Spanish  commander  tmder  a  flag  of  truce. 

The  total  American  loss  was— in  the  navy,  i  officer^  17  men 
killed;  in  the  army,  -29  officers,  440  men.  The  health  of  the 
L^mmmmhfthm  A™^"*^**^  ^^^^  ^**-  *^*P^  remarkably.  Its  average 
A^lrrZ^^  Strength  during  the  X14  days  of  hostilities  was 
26,103;  the  deaths  from  disease  during  this  time 
were  56,  or  at  the  rate  of  7  per  xooo  per  year.  As  nearly  the 
whole  of  die  service  was  in  the  tropics,  and  in  the  summer  or 
wet  season,  this  is  a  convincing  proof  of  the  efficiency  in  sani- 
tary administration.  The  army  did  not  fare  so  well,  losing  by 
disease  during  May,  June,  July  and  August,  67  officers  and  1873 
men  out  of  an  average  total  of  227,494.  Its  larger  proportion  of 
Alness  must  of  course  be  ascribed,  in  part,  to  its  greater  hardships. 
The  war  department  was  accused  of  gross  maladministration; 
but  the  charges  wexie  not  upheld  by  an  investigating  committee. 
The  lack  of  proper  preparation  by  the  war  department  and  the 
ignorance  and  thoughtlessness  of  the  volunteers  were  the 
principal  reasons  for  the  high  death-rate  in  the  army. 

For  the  terms  of  the  peace  and  the  results  of  the  war  see 
Umiteo  States;  Phzlxfpine  Islands;  Cuba;  Pokto  Rico. 

The  Hterature  of  the  Spanish- American  War  is  voluminous: 
amongst  the  principal  sources  of  information  may  be  mentioned; 
The  annual  reports  of  various  departments  for  1898,  especially 
the  War  Notes  of  the  Office  of  Naval  Intelligence,  Washington, 
which  include  Spanish  translations,  and  the  appendix  to  the  report 
of  the  Bureau  of  Navigation;  R.  H.  Titherington,  A  History  of  the 


Spanish-American  War  (New  York,  IQOO);  H.  C.  Lodge,  Story  of 
the  Spa,nish  War  (New  York.  1809):  H.  W.  Wilson.  The  Downfall 
of  Sfain  (London,  1900);  W.  A.  M.  Ckwde,  With  Sampson  through 
the  War  (London.  1899);  J.  Wheeler,  Santiago  Campaign  (Phila< 


delphia,  1899);  Theodore  Roosevelt.  The  Rough  Riders  (New  York, 
1809);  C.  D.  Sigsbee,  Personal  Narratioes  of  the  Battleship  Maine 
(New  York,  189^);  R.  A.  Alger,   Spanish-American  War   ^New 


York,     1900):    Gomez    Nuftez,    La    Guerra    hispano-amencana 

i Madrid,  1900) :  H.  Kunz.  Taktische  Beispiele  aus  aen  Kriegen  der 
leuesten  Zeit  ll.  (Berlin,  1901):  Admiral  PlQddemann,  Der  Krieg 
urn  Cuba  1898  (Berlin);  John  D.  Long,  The  New  American  Navy 
(2  volt.,  New  York,  1903) ;  John  R.  Spears,  Ottr  Navy  in  the  War 
with  Spain  (ibid.,  1 898);  Bujac,  Prici%  de  quelques  campapus  con- 
temporaines.  IV.  (Paris,  1899);  and  the  Century  ana  ScrHmer's 
magazines  tor  1898  and  1899  passim, 

SPANISH  BROOM,  a  handsome  shrub  with  long  switch-like 
green  few-leaved  or  leafless  branches  and  large  yellow  sweet- 
scented  papilionaceous  flowers.  It  is  a  member  of  the  Pea 
family  (Leguminosae),  and  known  botanically  as  Spartium 
junceum.  It  is  a  native  of  the  Mediterranean  region  and  the 
Canary  Islands,  and  is  often  cultivated.  The  whole  plant,  but 
especially  ihe  flower  shoots  and  seeds  (herha  et  semen  genistae 
kispanicae  vdjunceae),  have  a  bitter  taste  and  tonic  and  diuretic 
properties,  and  were  formerly  used  medicinally.  The  fibres 
of  the  young  stems  were  used  in  making  nets,  carpets,  mats, 
batkft^.  &c« 


SPANISH  REFORMED  CHURCH  (Iglesia  espaiSola  lefor- 
mada),  a  small  community  of  Protestants  in  Spain  organittd 
on  the  model  of  the  Anglican  Church.  This  body  of  Spanish 
Episcopalians  had  its  origin  in  a  congregation  which  met  for  ihc 
first  time,  in  June  187 1,  in  the  secularized  church  of  San  Basilio 
at  Seville,  under  the  Ittdership  of  Francisco  Palomares,  a  priest 
who  had  left  the  Roman  communion.  Before  long  it  was  joined 
by  numbers  of  lay  people  and  several  dexgymen,  including 
Juan  Cabrera,  an  ex-Roman  priest,  who  had  for  some  time  been  a 
Presbyterian  minister.  In  July  X878  a  memorial  was  presented 
to  the  Lambeth  Conference  by  nine  oongregations  in  Spain 
and  Portugal  (see  below)  asking  for  the  episcopate.  The  ttjAy 
expressed  the  sympathy  of  the  bishops,  but  only  suggested  that 
Dr  Riley , recently  consecrated  by  the  Protestant  Episcopal  Cborch 
of  the  United  States  to  minister  to  the  reformed  oongregatioss 
in  Mexico,  should  be  invited  to  visit  them  and  ordain  and  confixm 
for  them.  Archbishop  Tait  wrote  a  formal  letter  to  Bi^op 
Riley  to  this  effect,  and  the  request  was  complied  with.  A  second 
petition  for  the  episcopate  was  sent  to  the  Irish  bishops  in  1879, 
and  early  in  x88x,  at  their  request,  Lord  Plunket  paid  his  first 
visit  to  the  Spanish  Reformed  Church,  though  nothing  immedi- 
ately resulted  from  it.  In  1880  the  first "  synod  "  of  the  Church 
was  held,  under  the  presidency  of  Bishop  Riley;  the  prindples 
of  the  Church  were  laid  down,  Sefior  Cabrera  was  chosen  bi^K^ 
elect,  the  preparation  of  a  liturgy  was  begun,  and  the  Thirty- 
lune  Articles  of  Religion  of  the  Church  of  England,  with  ceitsin 
modifications,  were  formally  adc^ted  as  a  standard  of  doctrine. 
Archbishop  Plunket  continued  his  efforts  on  their  behalf;  and 
at  length  the  Irish  bishops,  having  again  received  from 
them  a  petition  for  a  bishop>  brought  the  matter  before  the 
Lambeth  Conference  of  x888.  The  conference  deprecated 
"any  action  that  does  not  regard  primitive  and  established 
principles  of  jurisdiction  and  the  intexests  of  the  whole  Anglican 
communion."  The  archbishop  interpreted  this  as  a  modified 
consent;  but  the  Irish  bishops  understood  it  otherwise,  and  again 
declined  to  consecrate  a  bishop  for  them.  Meanwhile  the 
movement  prospered,  being  largely  helped  with  money  from 
friends  in  En^and.  The  foundation-stone  of  a  xiew  church  was 
laid  in  Madrid  in  X891,  on  the  site  of  the  Qnemad^rOf  whexe  the 
autos  defi  were  formerly  held;  and  after,  considerable  legal  and 
other  difficulties,  religious  toleration  in  Spain  being  still  imper- 
fect, it  was  dedicated  and  opened  for  service.  At  length,  at  the 
meeting  of  the  Irish  House  of  Bishops  on  the  3xst  of  Februaiy 
1894,  a  letter  was  read  from  the  archbishop  of  Dublin  and  the 
bishops  of  Clogher  (C.  M.  Stack)  and  Down  (C.  Welland),  ia 
which  they  declared  their  intention,  uiUess  a  formal  protest  were 
made  by  the  bishops,  or  by  the  general  synod,  to  oonseaate 
bishops  for  the  Reformed  churches  in  Spain  and  Portogii, 
subject  to  certain  conditions  being  fulfilled  by  those  churches. 
The  bishops  resolved,  nemine  contradicente,  although  the  bi^wps 
of  Dcrry  (W.  Alexander,  subsequently  primate  of  Anna^)  and 
Cork  did  not  vote,  that  they  would  not  regard  such  action  as 
"  an  indefensible  exercise  of  the  powers  entrusted  to  the  episco- 
pate ";  and  the  general  s>-nod  passed  a  resolutioxi  leaving  the 
matter  in  the -hands  of  the  bishops.  Accordingly,  on  the  23rd  of 
September  1894,  the  three  bishops  laid  hands  on  Seftor  Cabrera. 
The  matter  occasioned  no  little  stir  in  the  English  Church,  more 
especially  as  the  Old  Catholic  bishops  (see  Old  Cathoucs)  bad 
recently  refused  to  take  any  part  in  the  nuitter.  It  called  forth  a 
letter  of  protest  and  repudiation  from  Lord  Halifax,  as  president 
of  the  English  Church  Union,  to  Cardinal  Monesdllo,  axchbishcp 
of  Toledo;  and  this  in  turn  evoked  a  letter  from  Can^^^^ 
Vaughan,  which  wa^  widely  circulated  in  Spaiiu 

The  consecration  of  Bishop  Cabrera  certainly  produced,  from 
the  point  of  view  of  Anglican  churchmen,  a  somewhat  anoinalous 
state  of  things,  and  the  action,  or  inaction,  of  the  Irish  bishops 
laid  them  open  to  criticism  from  many  who  were  not  unfriendly 
to  such  movements  (see  e.g.  Bishop  John  Wordsworth,  Uinisiry 
of  Grace,  pp.  X76-X77,  London,  xgox).  Objection  was  made  to 
the  act  as  contrary  to  church  order,  and  as  unjustifiable  in  \k^ 
of  the  nature  of  the  Spanish  Reformed  Church  itself.  As  regards 
.  the  latter,  it  is  true  that  the  Prayer-book  of  the  body  (first 
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made  in  tSSt  and  published  in  a  revised  form  in  1889)  cannot 
really  justify  the  claim  made  on  its  behalf  as  a  '*  revised  Mozarabic 
rite  ":  it  contains  indeed  many  beautiful  prayers  from  the 
Moaarabic  and  other  offices,  but  its  doctrinal  teaching  is  more 
unambiguously  "  Protestant  "  than  that  of  the  English  Prayer- 
book.  The  Church  possessed  in  1906  ten  congregations  with 
some  dozen  clergy. 

LusUaHtan  Church. — A  similar  movement  began  in  Lisbon 
in  1867,  owing  to  the  work  of  a  Spanish  priest  there, SeAor  Mora; 
and  at  first  its  success  was  even  greater  than  the  movement 
in  Spain,  in  spito  of  the  fact  that  Portuguese  priests  who  left 
the  Roman  communion  had  either  to  leave  Portugal  or  to  become 
subjects  of  another  power.  In  1875  the  adherents  of  this  move- 
ment threw  in  their  lot  with  their  Spanish  brethren,  and  when 
Bishop  Riley  visited  them  in  1878  the  Portuguese  members 
organized  themselves  as  the  '*  Lusitanian  Church,"  and  the 
Rev.  T-  Godfrey  Pope,  D.D.  (d.  1902).  the  English  chaplain  at 
Lisbon,  was  subsequently  chosen  by  them  as  president  of  the 
synod  A  request  made  to  the  Irish  bishops  In  1897  for  the 
consecration  of  Canon  Pope  as  their  bishop  led  to  an  examination 
of  the  Lusitanian  Prayer-book,  which  was  found  to  be  even  more 
defective  from  the  Anglican  point  of  view  than  that  of  the  Spanish 
Reformed  Church.  Consequently  no  action  was  taken.  In 
1 906  the  Church  had  only  some  500  adherents  with  five  clergy. 

Authorities. — ^H.  E.  Noyes,  Ckurek  Reform  in  Spain  and  Portugal 
(London,  1897) .  F  D  How,U/*ofArckbiskopPlunketiLon<ionti900); 
A.  C.  Benson,  Life  of  Archbishop  Benson,  mkA.  ii.  (London.  1809); 
Officios  dtoinos,  cfc.  en  la  i^ista  espaUda  reformada  (Madrid, 
1898:  Eng.  trans.,  Dublin,  1889;  new  ed.,  iSof):  Dmn*  Ojfices  and 
ether  Formularies  cf  the  Reform^  Episcopal  Churches  of  Spain  and 
Portuiol  (London.  1883);  Church  Quarterly  Review,  xxxviii.  383 
(July  1894).  art.  "The  Proposed  Episcopate  for  Spanish  Protesunts." 

SPANISH  SUCCESSION,  WAR  OF  THE.  the  name  given  to 
the  general  European  war  whidh  began  in  1701  and  ended  wUh 
the  Treaties  of  Utrecht  and  Rastatt  in  1713-14.  The  war  in 
its  ensemble  is  the  typical  "  war  with  limited  aim,"  carried  out 
by  professional  armies  in  the  interests  of  sovereigns  and  their 
cabinets  and  (except  in  the  last  stages  of  the  war  in  northern 
France)  enlisting  no  more  than  the  platonic  sympathies  of  the 
various  peoples  whose  rulers  were  at  war.  Nevertheless,  its 
monotonous  round  of  marches  and  sieges  is  now  and  then 
quickened  by  the  genius  of  three  great  soldiers,  Marlborough, 
Eugene  and  Villaxs,  and  Peterborough  and  Galway,  Catinat 
and  Vend6me,  though  less  highly  gifted,  were  men  of  unusual 
and  conspicuous  ability.  As  usual  in  these  wars,  manoeuvres, 
threats  and  feints  played  the  principal  part  in  field  warfare. 
The  soldiers  of  those  days  were  too  costly  to  be  squandered  on 
indecisive  battles,  and  few  generals  of  the  time  either  knew 
how  to  make  a  battle  a  means  of  definitively  settling  the  quarrel 
or  had  the  influence  and  force  of  character  to  extort  from  their 
sovereigns  permission  to  play  for  high  stakes.  The  tangible 
assets,  at  the  conclusion  of  peace,  were  fortresses  and  provinces; 
and  the  effective  seizure  of  fortresses  and  provinces,  "here 
a  little,  there  a  Ultle,"  was  in  most  cases  the  principal  onject 
with  which  kings  and  princes  made  war.  Nevertheless,  at  the 
time  of  the  Spanish  Succession  War  the  generals  had  not  yet 
wholly  reconciled  themselves  to  their  new  position  of  superior 
chess-players.  Moreover,  the  object  of  the  war,  at  least  in  the 
caw  of  En^and  and  Holland,  was  less  to  add  a  few  cities  and 
districts  to  their  own  domains  than  to  cripple  the  power  of 
Louis  XIV.  The  ambition  of  the  Grand  hfonarque  had  stepped 
beyond  these  narrow  limits,  and  by  placing  on  the  throne  of 
Spain  his  grandson  Philip  he  had  brought  into  politics  the  fear 
Dot  merely  of  a  disturbance  but  of  an  entire  overthrow  of  the 
"  balance  of  power."  Thus  the  instrument  of  his  ambition, 
bis  magnificent  army,  was  (above  all  for  England)  an  object  in 
itself  and  not  merely  an  obstacle  to  the  attainment  of  other 
objects.  Many  of  the  allies,  however,  had  good  reason  to  fear 
for  their  own  possessions,  and  others  entered  the  alliance  with 
at  least  the  hope  of  acquiring  a  few  material  gains  at  small 
expense.  On  the  side  of  the  allies  therefore,  throughout  the 
war,  there  was  a  perpetual  struggle  between  offensive  activity 
and  defensive  passivity,  and  within  the  category  of  "  activity  1' 


two  very  different  forms  of  offensive  alternately  prevailed,  the 
decision  of  the  main  question  by  the  sword  and  the  seizure  of  a 
minor  object  by  stratagem.  Were  it  not  for  the  existence  of 
this  struggle^  indeed,  the  war  would  be  devoid  of  interest  Later 
in  the  i8th  century  there  was,  as  a  rule,  no  such  struggle,  for 
the  grander  form  of  offensive  died  out  completely,  and  the 
feebler  form  was  easily  reconciled  with  the  requirements  of 
passive  defence.  But  in  1700  the  true  spirit  of  war — in  a  leader 
of  the  greatness  of  Mariborough  at  least — ^was  not  yet  entirely 
smothered  by  chicane. 

The  action  of  Louis  XIV.  m  the  matter  of  the  Spanish  succes- 
sion was  foreseen,  and  William  III.  of  England  had  devoted  his 
last  years  to  providing  against  the  emergency  by  the  formation 
of  a  coalition  to  deal  with  it,  and  the  production  of  a  claimant 
for  the  Spanish  throne,  the  archduke  Charles.  The  coalition 
naturally  grew  out  of  the  Grand  Alliance  (see  Grand  Alliakcc, 
War  of  the),  and  consisted  of  Austria,  some  of  the  German 
sutes.  Great  Britain,  Holland,  Denmark  and  Portugal.  On 
the  other  side  Louis  XIV.  was  supported  by  Spain— ^here  Philip, 
recognized  as  heir  by  the  dying  (Charles  II.,  had  been  promptly 
installed— Bavana  and  Cologne.  A  doubtful  ally  was  the  duke 
of  Savoy,  whose  policy  was  to  secure  and  aggrandise  himself  by 
adhering  at  each  moment  to  the  stronger  party.  The  alliance 
of  Louis  with  the  discontented  prince  of  Hungary  and  Transyl- 
vania Rakocsy  was  rather  an  impodiment  to  his  enemy  than  a 
direct  assistance  to  himself. 

The  war  began,  to  all  intents  and  purposes,  with  the  handing 
over  of  the  fortresses  in  the  Spanish  Netherlands  to  the  French 
in  March  170X.  England  and  Holland  at  once  began  their 
preparations,  but  neither  state  was  able  to  put  an  army  in  the 
field  in  the  year — England  because  her  peace-time  army  was 
absolutely  insignificant,  and  Holland  because  she  dared  not  act 
alone.  In  Italy,  however,  the  emperor  took  the  initiative, 
and  an  Austrian  army  under  Prince  Eugene,  intended  to  overrun 
the  Spanish  possessions  in  the  Peninsula,  assembled  in  Tirol 
in  the  early  summer,  while  the  opposing  army  (French,  Spaniards 
and  Piedmontese),  commanded  by  Marshal  Catinat,  was  sloWIy 
drawing  together  between  the  Cbiese  and  the  Adige.  But 
supply  difficulties  hampered  Eugene,  and  the  French  were  able 
to  occupy  the  strong  positions  of  the  Rivoli  defile  above  Verona. 
There  Catinat  thought  himself  secure,  as  all  the  country  to  the 
east  was  Venetian  and  neutral.  But  Eugene,  while  making 
ostentatious  preparations  to  enter  Italy  by  the  Adige  or  Lake 
Garda  or  the  Brescia  road,  secretly  reconnoitred  passagesover  the 
mountains  between  Roveredo  and  the  Vicenza  district.  On  the 
37th  of  May,  taking  infinite  precautions  as  to  '^C'^i^^—i^-^ 
and  requesting  t^  Venetian  authorities  to  offcrSSl^  ^» 
no  opposition  so  long  as  his  troops  behaved  well, 
Eugene  began  his  march  by  paths  that  no  army  had  used  since 
Charles  V.'s  time,  and  on  the  38th  his  army  was  on  the  plains. 
His  first  object  was  to  cross  the  Adige  without  fighting,  and  also 
by  ravaging  the  duke  of  Mantua's  private  estates  (sparing  the 
possessions  of  the  common  people)  to  induce  that  prince  to  change 
sides.  Catinat  was  completely  surprised,  for  he  had  counted  upon 
Venetian  neutrality,  and  when  in  the  search  for  a  passage  over 
the  lower  Adige,  Eugene's  army  spread  to  L^nago  and  beyond, 
he  made  the  nu'stake  of  supposing  that  the  Austrians  intended 
to  invade  the  Spanish  possessions  south  of  the  Po.  His  first 
dispositions  had,  of  course,  been  for  the  defence  of  the  Rivoli  ap- 
proaches, but  he  now  thinned  out  his  line  until  it  reached  to  the 
Po,  and  after  five  weeks'  cautious  mancrvvring  on  both  sides, 
Eugene  found  an  unguarded  spot.  With  the  usual  precautions 
of  secrecy  (deceiving  even  his  own  army),  he  crossed  the  lower 
Adige  in  the  night  of  the  8th-9th  of  July,  and  overpowered  the 
small  cavalry  corps  that  alone  was  encountered  kt  C^rpi  (July  9). 
Catinat  at  once  concentrated  his  scattered  army  backwards  on 
the  Mincio,  while  Eugene  turned  northward  and  r^ained  touch 
with  his  old  line  of  supply,  Roveredo-RivolL  For  some  time 
Eugene  was  in  great  difficulties  for  supplies,  as  the  Venetians 
would  not  allow  his  barges  to  descend  the  Adige.  At  last, 
however,  he  made  his  preparations  to  cross  the  Mincio  close  to 
Peschiera  and  wdl  beyond  Catinat'i  left,  with  the  inteotioa 
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of  finding  a  new  supply  area  about  Breada.  This  was  executed 
on  the  38th  of  July,  Catinat's  cavalry,  though  coming  within 
sight  of  Eugene's  bridges,  offering  no  of^xKition.  It  seems  that 
the  marshal  was  well  content  to  find  that  his  opponent  had  no 
intention  of  attacking  the  Spanish  possessions  in  the  Peninsula, 
at  any  rate  Catinat  fell  back  quietly  to  the  Ogllo.  But  his  army 
resented  his  retreat  before  the  much  smaller  force  of  the  Austrians 
and,  early  in  August,  his  rival  Tess£  reported  this  to  Paris,  where- 
upon Marshal  Villeroy,  a  favourite  of  Louisa  was  sent  to  take  com- 
mand. The  new  commander  was  perhaps  the  least  competent  of 
all  the  French  senior  officers,  and  ere  long  he  attacked  Eugene  in  a 
well  entrenched  position  at  Chiari  (Sept.  x),  and  was  thoroughly 
defeated,  with  a  loss,  it  b  said,  of  3000  to  the  Austrians'  150. 
Both  armies  then  stood  fast  until  the  exhaustion  of  suf^lies 
compelled  them  to  move,  when  ViJlcroy  retreated  to  the  Adda. 
Both  Villeroy  and  Catinat  (who  had  remained  with  him  as  second- 
in-command),  warned  the  king  of  the  duplicity  of  the  duke  of 
Savoy,  who,  for  all  the  reckless  bravery  that  he  had  di^layed 
in  attempting  to  storm  his  cousin's  entrenchments,  was  in  reality 
already  intending  to  change  sides. 

As  yet  there  was  no  declaration  of  war  by  either  party. 
Preparations  were  made  by  both  sides  during  the  year,-  most 
vigorously  of  all  by  Louis,  who  set  on  foot  no  less  than  450,000 
regulars  and  embodied  militia,  and  had  always  prided  himself* 
on  being  first  in  the  field.  But  the  d£but  was  disheartening,  and 
in  the  winter  a  fresh  mishap  befell  the  French.  Eugene,  who 
had  taken  up  his  winter  quarters  in  such  a  way  as  to  play  upon 
Villeroy's  fears  of  an  invasion  of  Naples,  surprised  Cremona  on 
the  ni^t  of  the  ist  of  February  170a,  and,  after  a  confused  fight, 
drew  off,  taking  with  him  Villeroy  as  a  prisoner.  The  brave 
but  incapable  marshal  was  however  little  loss,  and  the  French 
troops,  many  of  them  surprised  in  their  beds,  had  yet  managed 
to  ocpel  Eugene's  men.  The  rest  of  the  French  army,  instead 
of  marching  to  the  guns  in  the  xQth-century  manner,  retreated 
in  the  x8th-century  manner,  while  Eugene  quietly  resumed  his 
winter  quarters  and  his  blockade  of  Mantua. 

With  the  year  1702  the  real  struggle  began.  VillarB  and  one 
or  two  others  of  Louis's  best  counsellors  urged  the  king  to 
concentrate  his  attention  on  the  Rhine  and  the  Danube,  where, 
they  pointed  out,  was  the. centre  of  gravity  of  the  coalition. 
This  advice  was  disregarded,  and  with  political  aims,  which  it  is 
hard  to  imagine,  the  largest  French  army  was  employed  on  the 
side  of  the  Mcuse,  while  the  Rhine  front  was  entrusted  to  smaller 
forces  acting  on  the  defensive.  In  Italy  the  balance  of  power 
remained  unchanged,  except  that  one  of  Louis's  best  generals, 
Vend6me,  was  sent  to  replace  the  captured  Villeroy.  In  the 
Low  Countries,  Ginckell,  earl  of  AtUone,  the  interim  commander 
of  the  allies  (English,  Dutch  and  minor  German  states),  was 
at  the  outset  outmanceuvred  by  the  French  (Boufflers),  and 
although,  in  fact,  the  material  advantage  was  with  the  allies, 
who  captured  Kaiserswerth  on  the  Rhine,  the  momentary  threat 
of  a  French  invasion  had  a  lasting  effect  on  the  Dutch  authorities, 
whose  timidity  thereafter  repeatedly  ruined  the  best-laid  schemes 
of  Marlborough,  who  was  obliged  to  submit  to  their  obstruction 
and  their  veto.  This  handicap,  moreover,  was  not  the  only  one 
Mali'.  under  which  Marlborough  suffered.  Unless  it  is 
botmii^B  realized  and  borne  in  mind  that  the  great  .captain 
Ffnrt  vas  strugEling  against  factiousness  and  intrigue  in 
iCaa«AMP>*  England  and  from  jealousies,  faint-heartedness  jand 
disagreements  amongst  the  states  who  lent  their  contingefits  to 
his  miscellaneous  army,  the  measure  of  his  achievements  in  ten 
years  seems  small.  But  in  fact  it  was  marvellous.  Under  18th- 
century  conditions  of  warfare,  and  with  an  army  so  composed 
that  probably  no  other  man  in  Europe  could  have  held  it  together 
at  all,  obstructed  and  thwarted  at  every  turn,  he  yet  brought 
Louis  XIV.  and  France  to  the  very  edge  of  ruin. 

In  this  theatre  of  war  the  French,  in  concert  with  the  garrisons 
of  the  Spanish  Netherlands,  had  fortified  a  line  of  defence  more 
than  70  m.  long  from  Antwerp  to  Huy,  as  well  as  another  line, 
longer  but  of  only  potential  importance,  from  Antwerp  along  the 
Scheldt-Lys  to  Aire  in  France. .  Besides  the  "  lines  of  Brabant  " 
Boufflers  held  all  the  Meuse  fortresses  below  Huy  except  Maes- 


tricht  Marlborough  concentrated  60,000  men  (of  whom  lapoo 
only  were  British)  about  Nijmegen  in  June,  and  early  in  Jidy, 
having  made  his  preparations,  he  advanced  directly  by  Hamont 
on  Diest.  Boufflers,  who  had  drawn  together  his  field  army  in 
(}elderland  for  the  relief  of  Kaiserswerth  and  the  late  attack  on 
the  earl  of  Athlone,  hastily  fell  back,  in  order  to  regain  touch  with 
the  Brabant  lines.  Marlborough,  with  the  positive  object  of 
bringing  his  opponent  to  battle  at  a  disadvantage,  won  \ht 
race  and  awaited  the  arrival  of  Boufflers'  tired  army  to  strike 
it  a  paralysing  blow.  But  at  the  critical  moment  the  Dutch 
deputies  forbade  the  battle,  content  to  see  the  army  that  had 
threatened  Holland  with  invasion  driven  off  to  a  safe  distance 
without  bloodshed  (July  22).  Ten  days  later  Boufflers,  thus 
easily  let  go,  again  advanced  from  Diest,  was  trapped  by  Marl- 
borough and  released  by  the  Dutch.  This  time  it  was  a  dis- 
obedient general,  not  the  civilian  commissioners  at  headquarters, 
who  did  the  mischief,  but  after  this  second  experience  Marl- 
borough thought  it  prudent  to  pacify  the  Dutch  by  beuepng  the 
Meuse  fortresses,  several  of  which  fell  in  rapid  successkm  (Sep- 
tembei^ctober).  His  return  to  the  Meuse  led  Boufflers  to 
suppose  that  the  enemy  had  a  Rhine  campdgn  in  view  and  he  at 
once  sent  off  a  corps  under  Tallard  towards  Cologne,  standing 
on  the  defensive  himself  at  Tongres,  where  for  the  third  time  in 
the  campaign  he  was  outmanceuvred  by  Marlborough  and  saved 
by  the  deputies  at  Marlborough's  beadquartos.  Boufflcn 
hurriedly  fell  back  within  the  defended  area  of  the  lines  of 
Brabant,  and  the  campaign  closed  with  the  capture  of  Li£ge  by 
the  allies  (Oct.  12).  Marlborough  was  created  a  duke  on  his 
return  to  Eng^nd  in  November.  He  had  checked  the  main 
enterprise,  ot  at  least  (for  an  enterprise  commensurate  with  the 
force  employed  had  scarcely  been  imagined)  the  main  army,  of 
the  French.  Every  man  in  the  army  knew,  moreover,  that  but 
for  the  Dutch  deputies  the  enemy  would  have  been  destroyed. 

On  the  Rhine  the  campaign  was,  except  for  two  disconnected 
episodes,  quite  uneventful.  The  Imperidists  under  a  methodical 
general,  the  margrave  Louis  of  Baden,  gathered  in  the  Neckxr 
country  and  crowed  the  Rhine  above  Spire.  Catinat,  now  old 
and  worn  out,  was  sent  to  Strassburg  to  oppose  the  threatened 
invasion  of  Alsace,  and,  like  MacM^on  in  1870,  he  dared  not 
assemble  his  whole  fortt  either  on  the  Lauter  or  on  the  HI.  The 
margrave  invested  Landau  (July  29)  and  with  a  covering  amy 
occupied  the  lines  of  the  Lauter  about  Weissenburg,  whidi  Catinat 
did  not  attack.  Hence  Landau,  valiantly  defended  by  Mdac, 
had  to  be  surrendered  on  the  xath  of  September.  But  at  the 
same  time  the  elector  of  Bavaria  took  the  side  of  France,  surprised 
Ulm,  and  declared  a  local  war  on  the  house  of  Austria  and  the 
"  circles  "  of  Swabia  and  Franconia.  The  margrave  then,  in 
order  to  defend  his  own  country,  prevent  the  junction  of  Cati- 
nat's  forces  with  the  elector,  and  win  back  the  latter  to  the 
Aiutrian  side,  recrossed  the  Rhine  and  hurried  to  Kehl  with  the 
greater  part  of  his  army,  leaving  a  garrison  in  Landau  and  a 
corps  of  observation  on  the  Lauter.  To  co-operate  with  the 
elector,  Catinat  had  made  up  a  corps  out  of  every  availabk 
battalion  and  squadron  (keeping  for  himself  not  more  than  a 
personal  escort)  and  placed  it  under  Lieut.-General  ViDars. 
This  corps  drew  away  into  Upper  Alsace  and  the  margrave 
followed  suit  untfl  the  two  armies  faced  one  another  on  opposite 
sides  of  the  Rhine  near  Himingen.  But  the  corps  ^»*j^^^^— , 
the  elector  on  his  part  was  to  send  to  meet  Villais^^^^*"* 
halted  east  of  the  Black  Forest,  and  although*  on  the  14th  of 
October  X702,  after  a  series  of  skilful  manoeuvres,  ViUars  crossed 
the  Rhine,  and  won  the  first  victory  of  his  brilliant  career  at 
Friedlingen  (opposite  Huningen),  it  was  profitless.  Soon  after- 
wards Villars  placed  his  army  in  winter  quarters  in  Alsace,  and 
Louis  of  Baden  disposed  his  troops  in  two  entrenched  camps 
opposite  Breisach  and  Strassburg  respectively.  In  Italy  Ven- 
d6me,  superior  in  numbers  but  handicapped  by  instractioBS 
from  Versailles  and  by  the  necessity  of  lookii^  to  the  ItaEaa 
interests  of  King  Philip,  gained  a  few  minor  successes  over 
Eugene.  A  very  hard-fought  and  indecisive  battle  took  place 
at  Luzzaraon  the  Po  on  the  xsth  of  August. 

In  the  next  two  yean  Bavaria  was  the  centre  of  gravity  of  the 
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French  operations,  and  only  campaigns  of  the  methodical  and 
non-committal  kind  were  planned  lot  Italy  ^  and  the  Low 
Countries.  VUleroy  and  Bouffleis  commanded,  the  French  in 
the  Low  Countries,  Tallard  in  Lonaine,  Villan  in  Alsace,  and 
Vend6me  in  Italy. 

In  the  Netherlands  the  French  field  army  was  behind  the 
lines  of  Srabant,  the  Spanish  troops  in  the  lines  of  Flanders 
(Antwerp-Ghent-Aire).  Together  the  two  considerably  out- 
numbered Marlboroiigh  (oo/xm  against  50,000),  but  the  duke 
managed  to  be  first  in  the  field.  As  early  as  Febniary  Rhein- 
berg  had  been  taken,  and  in  May  be  fdlowed  up  this  success 
by  the  capture  of  Bonn,  returning  to  the  Meuse  before  Villeroy 
had  assembled  his.  army-  at  Diest.'  Mariborough's  plan  was 
to  break  the  immensely  long  line  of  defence  of  the  French  and 
Spaniards  by  the  capture  of  Antwerp.  One  Dutch  corps  under 
Coehoom  was  to  assemble  in  (he  Sluys-Hulst  region,  and  another 
under  Opdam  at  Bergen-op-Zoom  and  Marlborough*  after 
manoeuvring  ViUeroy's  field  army  out  of  the  way,  was  to  join 
them  before  the  fortress.  Marlborough  executed  his  own  share 
of  the  movement  with  his  usual  skill,  he  pushed  back  Villeroy 
towards  the  Mehaigne  and  at  the  right  moment,  giving  them  the 
slip,  marched  for  Antwerp  via  Hasselt.  Villeroy,  soon  discover- 
ing this,  hastened  thither  as  fast  as  possible,  and  the  Dutch 
generals  enabled  him  to  emerge  from  the  manoeuvre  with  a 
handsome  victory,  for  Coehoom  (in  order  to  fill  his  own  pockets, 
it  has  been  suggested)  had  departed  on  a  raid  into  West  Flanders 
and  Opdam  was  left  done  at  Eeckeren  in  front  of  Antwerp,  where 
Boufflers  and  the  Spanish  general  Bedmar  surprised  him  (June 
30)  and  put  his  corps  to  flight  before  Marlborough  could  come 
to  his  awistance.  In  di^^  the  great  captain  then  resigned 
himself  to  a  war  of  small  sieges  on  the  Meuse.  The  campaign 
closed  .with  the  capture  of  Huy  (Aug.  35)  and  Limbourg 
(Sept.  37).  On  the  Rhine  great  projects  were  entertained 
by  the  French,  nothing  less  than  the  capture  of  Vienna  by  a 
combined  Franco-Bavarian-Hungarian  army  being  intended. 
Villars  began  by  capturing  Kehl  (March  xo)  under  the  very  eyes 
of  the  margrave,  who  dared  not  risk  a  batde  lest  the  Bavarians 
coming  up  in  his  rear  should  destroy  his  weakened  army.  The 
Bavarians  had  in  fact  no  such  intention.  The  elector,  whQe 
carrying  on  a  trifling  war  with  a  small  imperial  army  under 
Count  Styrum,  insistMl  that  Villars  should  cross  the  Black  Forest 
and  join  him,  which  Villars  was  unwilling  to  do  thus  early  in  the 
year,  as  two-thirds  of  his  officers  were  as  usual  on  leave  or 
detached  on  recruiting  duties.  Courtier  though  he  was,  the 
marshal  would  not  stir  even  in  spite  of  the  king's  orders  until  he 
was  ready.  At  the  end  of  April,  leaving  Tallard  alone  to  defend 
Alsace  and  Lorraine  against  the  margrave,  Villars  plunged  into 
the  defiles  of  the  Black  Forest  and  on  the  8th  of  May  joined  the 
elector  at  Ebingen.  All  seemed  favourable  for  the  advance  on 
Vienna,  but  at  the  last  moment  the  elector  half  repented  of  his 
alliance  with  the  enemies  of  Germany  and  proposed  instead  a 
junction  with  Vend6me  by  way  of  Tirol.  This  proposal  came 
to  nothing,  the  Urolese  were  soon  roused  to  revolt  by  the  mis- 
conduct of  the  iU-disdpIined  Bavarians,  and  Vend6me,  who,  like 
Luxembourg,  was  a  giant  in  battle  and  a  sluggard  in  camp,  would 
not  stir.  The  active  Villars  meantime  w'as  reduced  to  impotence 
and  faced  St3rrum  in  an  entrenched  camp  at  Dillingen  on  the 
Danube,  neither  side  offeiing  battle. 

Villars  had  posted  a  protective  force  at  Ulm  to  contain  the 
margrave's  army  should  it  turn  back  upon  him,  and  this,  after 
an  engagement  at  Munderkingen  (July  31)  induced  the  cautious 
Louis  to  return  to  the  Rhine.  Five  weeks  later,  however,  the 
fnargrave  returned  in  full  force,  and  moving  by  the  right  bank 
of  the  Danube  reached  Augsburg  on  the  6th  of  September. 
The  elector,  returning  from  his  futile  Tirol  expedition,  had  already 
rejmned  Villars  at  DiUingen,  and  the  marshal  persuaded  him  to 
attack  Styrum  before  the  two  imperial   generals  could  join 

*  In  this  year  began  the  Camisard  inninrection,  in  the  Cevennes, 
which  ncceantated  the  detachment  of  a  considerable  body  of  troops 
from  Vendftme's  army  in  Italy.  Similariy  both  in  170s  and  1703 
the  Hungarian  insurrection  compelled  the  Viennese  ^[ovemment 
to  keep  back  the  reinforcemenu  ot  which  Eugene  stood  m  need. 


forces.  The  result  was  the  battle  of  Hochstett*  (Sept.  ao)  in 
which  the  dector  and  Villars  won  a  great  victory,  at  a  loss  of 
only  1000  men  to  Styrum's  x  x,ooa  Rarely  indeed  had  an  x8th- 
centuxy  general  so  great  an  opportunity  of  finishing  a  war  at  one 
blow.  But  even*  Villars  saw  no  better  use  for  the  Hoebattu, 
victory  than  the  unimpeded  junction  of  his  own  army  '^^^ 
and  Tallard's  and  winter  quarters  in  Wtirttemberg,  and  the 
elector  on  the  other  hand  was  principally  anxious  to  evict  the 
margrave's  army  from  his  dominions.  The  question  was  referred 
to  Versailles,  and  another  month  passed  away  in  inactivity. 
Tallard  remained  on  the  Rhine^  and  Villars  in  disgust  applied 
to  be  recalled.  The  margrave,  entrenched  as  usual,  }itpt  the 
field  for  another  month  and  then  retired  to  the  Lake  of  Constance, 
where,  in  a  still  unexhausted  district,  he  spent  the  winter.  .The 
elector  wintered  in  the  iller  with  the  combined  army.  Tallard 
meanwhile  invested  Landau  and  defeated  a  detachment  sent  from 
Marlborough's  distant  army  to  relieve  the  place- in  the  battle 
of  Spire  (Nov.  xo),  which  was  almost  as  costly  to  the  allies 
as  Hochstett.  Landau  surrendered  on  the  xath  of  November. 
Old  Breisach,  besieged  by  Vauban,  capitulated  on  the  6th  of 
September,  llius  in  Germany,  though  the  grand  advance  on 
Viexma  had  come  to  nothing,  the  French  had  won  two  important 
victories  and  established  an  army  in  Bavaria.  More  than 
this,  under  the  prevailing  conditions  of  warfare,  it  was  impossible 
to  expect.  In  Italy,  on  the  other  hand,  Vend6me,  although  no 
longer  opposed  by  Eugene,  achieved  nothing.  After  a  raid 
towards  Trieste  he  was  brought  back  hurriedly  by  the  news 
that  Victor  Amadeus  of  Savoy  had  changed  sides,  and  though 
he  was  victorious  in  a  few  skirmishes  and  re-established  touch 
with  France  by  capturing  Asti,  he  failed  to  prevent  the  Imperial- 
ists, under  Guido  Starhemberg«  from  slipping  past  his  position 
in  Lombardy  and  joining  the  duke  of  Savoy  in  PiedmonL 

The  rampaign  of  1704,  though  in  the  Low  Countries  and  in 
Italy  practically  nothing  was  done,  is  memorable  for  what  was 
probably  the  greatest  strategical  operation  in  the  x8th  century, 
Marlborou^'s  march  to  the  Danube.  At  the  outset  the  elector 
and  Marsin  (Villars*  successor)  were  on  the  Qler,  between  Ulm 
and  Memmingen,  Tallard  between  Strassburg  and  Landau, 
Villeroy  as  wvoal  between  the  Brabant  lines  and  the  Meuse. 
Between  Villeroy  and  Tallard  there  was  a  small  force  on  the 
Moselle,  intended  to  reinforce  either.  On  the  other  side  the 
Margrave  Louis  was  in  the  Stockach-Engen  region,  with  his  own 
aimy  and  the  relic  of  Styrum's,  but  being  responsible  for  guarding 
the  whole  of  the  Middle  Rhine  as  well  as  for  opposing  the  elector 
he  was  weak  everywhere,  and  his  defence  of  the  Rhine  was 
practically  limited  to  holding  the  "lines  of  StoUhofen,"  a 
defennve  position  near  BUhl  in  Baden.  With  Breisach  and  Kehl 
in  their  own  hands,  the  French  were  more  or  less  dosdy  in  touch 
with  their  comrades  in  Bavaria,  and  Tallard  convoyed  a  large 
body  of  recrmts  for  Marsin's  army  through  the  Black  Forest 
defiles.  But  in  doing  so  he  lost  nK)6t  of  them  by  desertion,  the 
margrave's  army  dogged  his  march,  and  in  fact  no  gfUMamd 
regular  line  of  communication  was  established.  Thus  Dmrnab* 
the  five  armies  (Marlborough's,  Eugene's,  Tkllard's,  Cam^a^ 
Marsin's  and  the  margrave's)  engaged  in  this  theatre  '""^ 
of  war,  were  moving  and  facing  in  all  directions  in  turn  in  a  most 
bewildering  fashion.  Marlborough's  purpose  at  any  rate  was 
quite  definite — to  transfer  a  large  corps  from  the  Low  Countries 
to  Bavaxia  and  there  in  concert  with  the  allies  in  that  quarter 
to  crush  the  elector  decisively.  He  took  no  one  into  his  confi- 
dence. The  timid  Dutch  were  brought,  not  without  difficulty, 
to  assent  to  a  Lower  Rhine  and  Moselle  campaign,  of  much  the 
same  sort  as  the  Bonn  expedition  of  1703,  but  rather  than  be 
burdened  with  Dutch  counsellors  he  forwent  the  assistance  of 
the  Dutch  troops.  These  were  left  under  Overkirk  to  defend 
the  Meuse,  and  English  and  English-paid  troops  alone  took  part 
in  the  great  venture.  Meanwhile  Tallard  and  Marsin,  united 
at  the  moment  of  handing  over  the  recruits,  had  promptly 
separated  again.    Tallard,  Villeroy  and  the  Versailles  strategists^ 

'Fought  on  the  same  battlefield  as  was  Blenheim  next  year: 
the  latter  is  consequently  called  by  some  the  "  second  batUe  of 
Hochstett."    - 
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well  aware  that  Marlborough  was  ascending  the  Rhine,  thought 
that  a  diversion  on  the  Moselle  was  intended,  and  the  feeble 
warnings  of  Marsin,  who  half  suspected  the  real  purpose,  were 
disregarded.  Viilcroy  remained  in  Brabant  for  fear  that 
Overkirk  would  take  a  few  towns  in  his  absence. 

Marlborough  calculated  that  as  he  progressed  up  the  Rhine 
the  French  would  collect  to  prevent  his  crossing,  instead  of  them- 
selves passing  over  to  join  the  elector  and  Marsin.-  Thus  the 
expedition  would  reach  the  Neckar  mouth,  without  its  true 
purpose  being  suspected,  and  once  there  Marlborough  would 
vanish  from  the  ken  of  the  defenders  of  the  Rhine,  to  reappear  on 
the  Danube  where  he  was  least  expected.  On  the  xath  of  May 
the  army  crossed  the  Meuse  at  Ruremond,  on  the  33rd  it  reached 
Bonn,  qn  the  agth  Mainz.  On  the  ist  of  June  the  puzzled*French 
noted  preparations  for  bridging  the  Rhine  at  Philipsburg.  But 
two  days  later  the  English  had  turned  to  their  left  into  the  valley 
of  the  Neckar.  On  the  xoth  of  June  Prince  Eugene  and  on  the 
xjth  the  margrave  appeared  at  the  duke's  headquarters  to  concert 
operations.  It  was  arranged  that  the  margrave  was  to  join 
Marlborough  and  that  Eugene  should  command  the  StoUhofen 
MmH'  ft^d  other  forces  on  the  Rhine,  for  Tallard,  it  seemed, 

barvngb'a  was  about  to  be  joined  by  Villeroy  ^  and  Marlborough 
Mmith  to  <A*  knew  that  these  marshals  must  be  kept  west  of  the 
'^'^*  Rhine  for  the  six  weeks  he  allowed  himself  for  the 
Bavarian  enterprise.  The  nuirgrave's  army  duly  joined  Marl- 
borough's on  the  2 and  of  June  at  Ursprung,  xa  m.  north  of  Ulm, 
where  the  elector  and  Marsin  were  encamped.  The  endurance  of 
Marlborough's  corps,  as  displayed' in  the  long  march  from  Rure- 
mond, was  not  the  least  extraordinary  feature  of  the  operation. 
For  18th-century  troops  such  performances  were  generally  provo- 
cative of  desertion,  and  involved  the  ruin  of  the  army  that  at- 
tempted it.  But  Prince  Eugene,  we  are  told,  was  astonished  at 
the  fine  condition  of  the  army.  On  the  French  side  meantime  all 
was  perplexity,  and  it  was  not  until  a  week  after  the  margrave 
and  Marlborough  had  united  that  a  decision  was  arrived  at  by 
Louis  XIV.,  in  whose  eyes  the  feeble  corps  of  Eugene  sheltered 
in  the  lines  of  Stollhofen  constituted  a  g^ave  menace  for  Alsace 
and  Lorraine.  Villeroy's  main  body  from  the  Meuse  had  after 
its  first  hesitations  followed  up  Marlborough,  in  readiness  for  the 
supposed  Rhine  and  Moselle  campaign,  and  was  now  about 
Landau.  Tallard  with  the  smaller  half  of  the  united  armies 
was  to  advance  by  Breisach  and  to  "  try  to  capture  Villingen." 
Villeroy  was  to  watch  Eugene's  corps,  or  rather  the  Stollhofen- 
Buhl  position,  ajdd  the  small  Moselle  corps  was  to  remain  west 
of  the  Rhine.  This  meant  conceding  both  the  initiative  and  the 
superiority  in  numbers  to  Marlborough. 

The  duke  had  now  manoeuvred  himself  with  brilliant  success 
from  one  theatre  of  war  to  another,  and  had  secured  every 
advantage  to  himself.  His  method  of  utilizing  the  advantage 
showed  Us  mastery  of  the  rules  of  the  strict  game  that,  with  the 
instinct  of  a  great  captain,  he  had  just  set  at  nought.  From 
before  Ulm  he  sidled  gradually  along  the  north  side  of  the 
Danube  in  the  hope  of  finding  an  unguarded  passage.  He  and 
the  margrave  exercised  the  general  command  on  alternate  da)^, 
and  when  on  his  own  day  he  arrived  opposite  Donauw5rth, 
knowing  Louis's  caution,  he  thought  that  direct  attack  was  better 
than  another  two  days'  extension  to  the  easL  Moreover  he  needed 
a  walled  town  to  serve  as  a  magazine  instead  of  Ndrdlingen,  which 
he  had  used  of  late  but  which  could  not  serve  him  for  operations 
over  the  river.  In  the  late  afternoon  of  the  axst  the  army  was 
flung,  regardless  of  losses,  against  the  entrenched  hill  of  the 
Schdlenberg  at  Donauw5rth,  where  the  elector  had  posted  a 
Camp^ga  oo  Strong  detachment.  The  attack  cost  6000  men,  but 
tifDmaab^,  it  was  successful,  and  of  the  12,000  Bavarians  on 
IT04.  ^i,g  hiu  only  3000  returned  to  their  main  body,  which 

had  now  moved  from  Ulm  to  Lauingen. '  Passing  the  river,  the 
allies  besieged  and  took  the  small  fortress  of  Rain,  and  thence 
moved  to  the  neighbourhood  of  Augsburg,  thoroughly  and 
dehberately  devastating  the  countryside  so  as  to  force  the  elector 
to  make  terms.    The  best  that  can  be  said  of  this  barbarous 

'  Even  VUleroy.it  appears  rose  to  the  situation  thus  far,  but  the 
king  only  allowed  him  to  send  25/>oo  men  to  Tallard. 


device,  more  or  less  legitimate  in  the  days  when  the  quarxd 
was  the  people's  as  much  as  the  prince's,  is  that  Louis  XIV. 
had  several  times  practised  it.  Its  most  effective  condem- 
nation is  that  military  devastations,  in  these  purely  political 
contests,  were  entirely  unprofitable.  Louis  had  already  found 
them  so,  and  had  given  up  the  practice.  In  the  present  case  the 
acts  of  the  allies  only  confirmed  the  elector  in  his  French  em- 
pathies, while  at  the  same  time  Marlborough's  own  supplies  ran 
short,  his  convoys  were  harassed  and  his  recoimaissances 
impeded.  The  movements  of  the  two  armies  were  but  triffing. 
Marlborough,  though  superior,  was  not  decisively  superior,  and 
his  opponents,  well  entrenched  near  Augsburg,  waited  for 
Tallard  and  (in  vain)  for  Villeroy.  Marlborough  marked  time 
until  Eugene  should  join  him. 

There  were  now  five  armies  in  the  field,  two  allied  and  three 
French.  The  centre  of 'gravity  was  therefore  in  Villeroy's  camp. 
If  that  marshal  followed  Tallard,  even  Eugene's  junction  with 
Marlborough  would  not  give  the  latter  enough  force.  If  Tallard 
alone  joined  the  elector  and  Eugene  Marlborough,  the  game  was 
in  the  hands  of  the  allies.  But  none  of  the  possible  combinations 
of  two  armies  against  one  were  attempted  by  either  side.  Eugene 
did  not  venture  to  leave  Villeroy's  front  to  attack  Tallard,  who 
was  marching  by  Kehl-Villingen-Ulm  on  Augsburg,  but  when  he 
knew  that  TaUard  was  on  the  move  he  slipped  away  from 
Villeroy  to  join  Marlborough.  In  turn,  Tallard  and  the  elector, 
aware  of  Eugene's  march,  could  have  left  Marlborou^  to  his 
sieges  and  combined  against  Eugene,  but  they  were  well  content 
to  join  forces  peaceably  at  Augsburg.  Worst  of  all,  Villeroy,  in 
whose  hands  was  the  key  of  the  sittfation,  was  the  nearest  to 
Versailles  and  the  least  capable  of  solving  the  knotty  problem 
for  himself.  When  the  king  bade  him  follow  Tallard  to  .Villin^n 
he  hesitated,  and  when  he  had  made  up  his  mind  to  try,  Louis 
had  changed  his  and  ordered  him  to  detain  Eugene  (who  was 
already  far  away)  in  the  Stollhofen  lines.  The  last  stage  of  the 
campaign  was  brief.  Marlborough  and  Eugene  had  in  mind  a 
battle,  Tallard  and  Marsin  a  war  of  manoeuvre  to  occupy  the 
few  weeks  now  to  be  spun  out  before  winter  quarters  were  due. 
The  two  allied  armies  met  in  the  Danube  valley  on  the  6th  of 
August.  If  the  enemy  remained  on  the  south  side  Eugene  was  to 
cross,  if  they  recrossed  to  the  north  bank  Marlborough  was  to 
follow  suit.  The  margrave  Louis  of  Baden  had  been  sent  off  to 
besiege  Ingolstadt  as  soon  as  Eugene  had  come  within  a  safe 
distance.  The  x8th-century  general  relied  far  more  on  himself 
than  on  the  small  surplus  of  force  that  his  army,  in  the  am- 
ditions  of  that  time,  could  hope  to  have  over  its  opponent. 
When  therefore  the  French  and  Bavarians  were  reported  opposite 
Eugene  on  the  north  side,  Marlborough  cn^sed  at  once,  and 
without  waiting  for  the  margrave  the  two  great  soldiers  went 
forward.  On  the  2nd  of  August  (see  Blenheim)  they  atucked 
and  practically  destroyed  the  armies  of  Tallard,  l»Iarsin  and  the 
elector. 

The  campaign  of  1705  was  uneventful  and  of  little  pxt>fit  to 
either  side.  Marlborough's  army  had  returned  to  the  Low 
Countries,  engaging  en  route  in  a  small  campaign  in  the  Luxem- 
burg and  Thionville  region,  which  was  defended  with  skill  and 
success  by  Villars.  Villeroy  had  also  returned  to  Brabant  and 
retaken  Huy.  With  him  was  the  now  exiled  elector  of  Bavaria. 
On  the  xSth  of  July,  after  a  series  of  skilful  manonivres.  Marl- 
borough forced  the  lines  of  Brabant  at  Elissem  near  Tirlemont, 
but  not  even  the  glory  of  Blenheim  could  induce  the  Dutch 
deputies  to  give  him  a  free  hand  or  the  Dutch  generals  to  fall  in 
with  his  schemes.  King  Louis  was  thus  able  to  rein-  ^. 
force  Villeroy  betimes  from  Villars's  Lorraine  army,  SSCt 
and  the  campaign  closed  with  no  better  work  than  the 
razing  of  the  captured  French  entrenchments.  On  the  Rhine 
Villars,  with  a  force  reduced  to  impotence  by  the  losses  of  Blen- 
heim and  the  detachments  sent  to  Villeroy,  carried  on  a  ^iritless 
campaign  about  Hagenau  and  Weissenburg  against  the  margrave 
Louis.  In  Italy  alone  was  there  any  serious  encounter.  Here 
Vend6me's  army  and  a  fresh  corps  from  France  were  engaged  in 
the  attempt  to  subdue  Victor  Amadeus  and  his  new  Austrian 
allies  (Starhemberg's,  originally  Eugene's  army),  and  they  were 
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M  far  foccenful  that  the  duke  implored  the  emperor  to  send  a 
fresh  army.  Eugene  commanded  this  army,  oppoicA  to  which 
was  a  force  under  Vend6me's  brother  Philippe,  called  the  Grand 
Prior.  This  man,  a  lazy  dilettante,  let  himself  be  surprised  by 
Eugene's  fierce  attack  on  the  line  of  the  Adda.  The  day  was 
restored  however,  and  the  Austrians  beaten  off,  thanks  to  Ven- 
ddme's  opportune  arrival  and  dauntless  courage  (battle  of  Cas- 
sano,  August  x6).  Nevertheless,  the  subjugation  of  Piedmont 
was  put  off  until  next  year,  by  Louis's  orders. 

1706  was  a  bad  year  for  the  French.  At  the  very  outset  of 
the  campaign  in  the  Netherlands,  Villeroy,  hearing  that  some 
of  the  allied  contingents  that  composed  Marlborough's  army  had 
refused  to  join,  went  forward  from  his  new  defensive  lines  along 
the  Dyle  uid  offered  battle.  MaHborough  would  probably  have 
fouj^t  in  any  case,  but  being  joined  in  time  by  the  belated  allied 
contingents,  he  was  able  (May  la)  not  only  to  win  but  also  to 
profit  by  the  glorious  victory  of  Ramillies  (q.v.)  on  the  x  2th  of 
May.  This  was  one  of  the  few  cases  of  thoroufpily  efficient  and 
successful  pursuit  in  the  military  history  of  the  xyth  and  x8th 
Centuries.    The  whole  of  Flanders  and  Brabant,  except  a  few 

minor  fortresses,  feU  into   his   hands   within    two 

itSZT***  weeks.  These  too  feU  one  after  the  other  in  August 
and  September,  and  the  British  cavalry  crossed  the 
French  frontier  itself.  But  on  the  Rhine  the  inactivity  of 
Louis  of  Baden  had  allowed  Villars  to  transfer  the  bulk  of 
his  army  to  the  Netherlands.  Vend6me,  too,  was  sent  to  suc- 
ceed Vflleroy,  and  Marlborough  made  no  further  advance. 
Louis's  two  most  brilliant  commanders  devoted  themselves  to 
organizing  the  defence  of  the  French  frontier,  and  did  taot 
venture  to  interrupt  Marlborough's  sieges. 

In  Italy  the  campaign  had,  as  before,  two  branches,  the  con- 
test for  Piedmont  and  the  contest  between  the  French  forces 
In  Lombardy  and  the  Austrian  second  army  that  sought  to  join 
Victor  Amadeus  and  Starhemberg.    The  latter,  repulsed  by 


Venddme  at  Cassano,  had  retired  to  Brescia  and  Lake  Garda, 
Vend6me  following  up  and  wintering  about  Castiglione  and 
Mantua,  and  in  April  1706,  profiting  by  Eugene's  temporary 
absence,  Vend6me  attacked  the  ImperiaJists'  camp  of  Monte* 
chiaro-Caldnato.  His  intention  was  by  a  night  march  to 
surprise  the  post  of  Ponte  San  Marco  on  their  extreme  left,  but 
when  day  came  he  noticed  that  he  could  give  battle  to  the 
enemy's  left  wing  at  Caldnato  before  their  right  from  ^^irfnwtvt 
Montechiaro  could  intervene.  His  onset  broke  up 
the  defence  completely  (battle  of  Calcinato,  April  19),  and  he 
hustled  the  fragments  of  the  Imperialist  army  back  into  the 
mountains,  where  Eugene  had  the  greatest  difficulty  in  rallying 
them.  Until  the  middle  of  June  Vend6me  completely  baffled 
all  attempts  of  Eugene  to  slip  past  him  into  Piedmont.  He  was 
then,  however,  reoilled  to  supersede  ViUeroy  in  Belgium,  and 
his  feeble  successors  entirely  failed  to  rise  to  the  occasion. 
Philip  of  Orleans,  with  Marsin  and  the  due  de  la  Feuillade  as 
his  advisers,  was  besieging  Turin,  trying  in  vain  to  remedy  the 
errors  of  the  engineers  and  the  constant  repulse  of  small  storming 
parties  by  a  savage  bombardment  of  the  town  itsdf.  As  soon 
as  he  knew  of  Vend6me's  departure  Prince  Eugene  emerged 
afresh  from  the  mountains,  and,  outmanceuvring  the  French  in 
Lombardy  without  the  least  difficulty,  hurried  towards  Turin. 
Victor  Amadeus,  leaving  the  defence  to  the  Austrian  and  Pied- 
montese  infantry,  escaped  through  the  besiegers'  lines  and 
joined  his  cousin  with  a  large  force  of  cavahy.  On  ^^^ 
the  7th  of  September  they  attacked  the  French  lines  fJSL  * 
round  Turin.  Owing  to  the  disagreements  of  their 
generals,  the  various  corps  of  the  defenders,  though  superior  in 
total  numbers,  were  beaten  in  detail  by  the  well-concerted  attacks 
of  Eugene,  Victor  Amadeus  and  the  Turin  garrison.  Marsin  was 
killed,  many  of  the  boldest  officers. in  the  army  lost  heart,  and 
Philip  retreated  ignominiously  to  Pinerolo.  Although  in  the  same 
week  Lieut.-General  M6davy-Grancey  infficted  a  severe  defeat  on 
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the  AuitrUiit''wlio'  ivere  still  left  in  Lomberdy  (Castiglione, 
Sept.  9)  the  battle  of  Turin  practically  ended  the  war  in  Italy. 

Both  in  the  north  and  in  the  south  the  tide  had  now  receded 
to  the  frontiers  of  France  itself.  Louis  could  now  hope  to  gain 
<=»irtfnr  ^  objects  of  the  war  only  partially  and  by  sheer 
GvatfJtiMs  endurance.  But  it  is  from  this  very  point  that  the 
•itk^Wmn  prench  ooerations  cease  (though  only  gradually 
it  is  true)  to  be  the  Ul'defined  and  badly-joined  patdbwork  of 
forays  and  cordons  that  they  had  hitherto  been.  In  the  place 
of  Tallards,  Maisins  and  Villeroys  Louis  made  up  his  mind  to  put 
his  Villars,  Vend6mes  and  Berwicks,  and  above  all  the  approach 
9f  the  allied  armies  roused  in  the  French  nation  itself  a  spirit  of 
national  defence  which  bears  at  least  a  faint  resemblance  to  the 
great  uprisings  of  1793  and  1870,  and  under  the  prevailing 
dynastic  and  professional  conditions  of  warfare  was  indeed  a 
startling  phenomenon.  For  the  gathering  of  this  unexpected 
moral  force  x  707  afforded  a  year  of  respite.  The  emperor,  desiring 
to  occupy  Naples  and  Lombaxdy  with  the  least  possible  trouble, 
sgreed  to  permit  M£davy-Grancey  to  bring  off  all  the  Italian 
garrisons,  and  with  these  and  the  militia  battalions  of  the  Midi 
Msrshal  Tesst  formed  a  strong  army  for  the  defence,  of  the 
Alpine  frontier.  In  Spain  the  campaign  opened  with  the  brilliant 
success  of  Berwick  at  Almanza.  In  Germany  Villars  not  only 
pricked  the  bubble  reputation  ci  the  lines  ^  Stdlhofen,*  but 
raided  into  Bavaria,  penetrating  as  far  as  Blenheim  battle- 
field before  he  gave  up  the  attempt  to  rouse  the  Bavarians 
again.  The  Imperialists  and  Piedmontese  in  the  south  suctteded 
in  turning  the  Alpine  barrier,  but  they  were  brought  to  a  complete 
standstill  by  TesB6's  gallant  defence  of  Toulon  (Avgust)  and 
having,  like  their  predecessors  in  169a,  roused  the  peasantry 
against  them  they  reUred  over  the  mountains.  In  Belgium 
the  elector  oi  Bavaria,  who  was  viceroy  there  for  King  Philip, 
and  was  seconded  by  Vend6me,  remuned  quiescent  about  Mons 
and  Gemblottx,  while  Marlborough,  paralysed  more  completely 
than  ever  before  by  the  Dutch,  qient  the  sunmier  inactive  in 
camp  on  the  Gheete. 

The  respite  of  1707  had  enabled  Louis  to  gather  his  strength 
in  Flandm.  Henceforward  operations  on  the  Rhine  and  in 
Dauphin^  are  of  quite  secondary  importance,  so  much  so  that 
Eugene  and  the  main  Austrian  army  are  always  found  in  the 
Low  Omntries  fighting  side  by  side  with  the  Anglo-allied  army 
of  Marlborough. 

In  1708  Eugene  foresaw  this  shift  of  the  centre  of  gravity  and 
arranged  with  Marlborough  to  transfer  the  army  which  was 
Cam^a^  ostensibly  destined  for  the  Rhine  campaign  to 
1IT96,  Brabant,  repaying  thus  the  debt  of  1704.  Indeed 
the  main  army  of  the  French  was  markedly  superior  in  numbers 
to  Marlborough's  and  hardly  inferior  to  Marlborough's  and 
Eugene's  combined.  Fladng  the  elector  of  Bavaria,  with  Ber- 
wick to  advise  him,  at  the  head  of  the  small  army  of  Alsace,  he 
put  his  young  grandson  and  heir,  the  duke  of  Burgundy,  at  the 
head  of  the  great  army  which  assembled  at  Valenciennes,  and 
gave  him  Vend6me  as  mentor.  But  the  prince  was  pious,  mild- 
mannered,  unambitious  of  military  ^ry  and  also  obstinate, 
and  to  unite  him  with  the  fiery,  loose-living  and  daring  Vend6me, 
was,  as  Saint-Simon  says,  "  mixing  fire  and  water."  At  the 
end  of  May  operations  began.  Vend6me  advanced  to  engage 
Marlborough  before  Eugene,  whose  purpose  had  become  known, 
should  join  him.  As  the  French  came  on  towards  Brussels, 
Marlborough,  who  had  concentrated  at  Hal,  fell  back  by  a  forced 
march  to  Louvain.  Vend6me  having  thus  won  the  first  move, 
there  was  a  pause  and  then  the  French  suddenly  swung  round  to 
the  west,  and  began  to  overrun  Flanders,  where  their  agents  had 
already  won  over  many  of  the  officials  who  had  been  installed 
by  the  allies  since  x  706.  Ghent  and  Bruges  surrendered  at  once, 
and  to  regain  for  King  Philip  all  the  country  west  of  the  Scheldt 
it  only  remained  to  Uke  Oudenarde.  On  the  day  of  the  sur- 
render of  Ghent  Mariborough  was  in  pursuit,  and  one  long  forced 

,  >  The  Manrave  Louis  of  Baden  had  died  during  the  winter  of 
1706-1707.  lie  was  sucoecded  by  the  incompetent  margrave  of 
Bayreuth,  who  was  soon  displaced.  This  general's  eucceaaor 
was  the  decter  of  Hanover,  afterwards  King  George  Lof  England. 


march  brought  his  army  almost  within  striking  dtstance  of  the 
receding  enemy.  But  though  Eugene  himsdf  had  joined  him, 
Eugene's  army  was  still  far  behind,  and  the  duke  was  stopped  by 
demands  fw  protection  from  the  officials  of  Brussels.  Vendtaw 
soon  moved  on  Oudenarde.  But  scarcely  had  he  b^un  this 
investment  when  Marlborough  was  upon  him.  The  duke  dis- 
cussed the  situation  with  Eugene,  who  had  placed  himself  under 
his  friend's  orders.  Marlborough  was  half  inclined — another 
general  would  have  been  resolved — to  wait  for  Eugene's  troops 
before  giving  battle,  for  he  knew  that  Vend6me  was  no  ordinary 
opponent,  but  Eugene  counselled  immediate  action  lest  the 
French  should  escape,  and  relying  on  his  own  skill  and  on  the 
well-known  disunion  in  the  Frendi  headquarters,  Marlborou^ 
went  forward.  As  he  approached,  the  French  gave  up  the  siege 
<rf  Oudenarde  and  took  up  a  poeitwn  at  Gavre,  7  m. 
lower  down  the  Scheldt,  so  as  to  be  able  to  act 
towards  either  Ghent  or  Oudenarde.  Marlborough's  advanced 
guard,  boldly  handled  by  Cadogan,  slipped  in  between  Gavre  and 
Oudenarde.  At  once  the  dissensions  in  the  French  headquarten 
became  flagrant.  Vend6me  began  to  place  part  of  the  army  in 
potttion  along  the  river  while  the  duke  of  Burgundy  was  posting 
the  rest  much  farther  back  as  another  line  .of  defence.  Cadogan 
was  thus  able  to  destroy  the  few  isolated  troops  on  the  river. 
Thereupon  Vend6me  proposed  to  the  duke  to  advance  and  to 
destroy  Cadogan  before  .the  main  body  of  the  allies  came  up,  but 
the  young  prince's  hesitations  allowed  the  chance  to  pass.  He 
then  proposed  a  retreat  on  GhenL  "  It  is  too  late,"  rqdied 
Venddme,  and  formed  up  the  army  for  battle  as  best  he  coukL 
The  allied  main  body,  marchiAg  with  all  speed,  aossed  the 
Scheldt  at  all  hazards  and  joined  Cadogan.  In  the  encounter- 
battle  which  followed  (see  Oudenasoe)  Mariborough  separata!, 
cut  off  and  destroyed  the  French  right  wing.  The  Frendi  re- 
treated in  (Usorder  on  Ghent  (July  x  x)  with  a  loss  of  x  SiOoo  men. 
Nevertheless  Oudenarde  was  in  no  way  decisive,  and  for  the  rest 
of  the  campaign  the  two  armies  wandered  to  and  fro  in  the  usual 
way.  Berwick,  recalled  from  Alsace,  manoeuvred  about  Douay, 
while  Vend6me  remained  near  Ghent,  and  between 
them  Marlborough's '  and  Eugene's  armies  devoted 
themselves  to  the  siege  x>f  Lille.  In  this  towx\,«ne  <A  Vauban's 
masterpieces  of  fortification,  the  old  Marshal  Boufflers  had  under- 
taken the  defence,  and  it  offered  a  long  and  unusuaOy  gallant 
resistance  to  Eugene's  army.  Marlborough  covered  the  siege. 
Vend6me  manceuvred  gradually  round  and  joined  Berwick, 
but  though  90,000  and  later  120,000  strong,  they  did  xx>t  attack 
him.  Berwick  was  a  new  element  of  dissension  in  the  distracted 
headquarters,  and  they  limited  their  efforts  first  to  attempting 
to  intercept  a  hugh  convoy  of  artiUery  and  stores  that  the  allies 
brought  up  from  Brussels  for  the  siege,*  and  secondly  to  destr<^ 
another  convoy  that  was  brought  up  from  Ost^nd  by  the  Gcncni 
Webb  known  to  readers  of  Esmond.  The  futile  attack  upon  the 
second  convoy  b  known  as  the  action  of  Wynendad  (Sept 
28). '  Ihe  only  other  incident  of  the  campaign  in  the  open  was 
an  unsuccessful  raid  on  Brussels  by  a  smaU  corps  under  the 
dector  of  Bavaria  from  the  Moselle  via  Namur. 
.  On  the  8th  of  December  the  brave  old  marshal  soirendcred, 
Eugene  complimenting  him  by  allowing  him  to  dictate  the  terms 
<^  capitulation.  Ghent  and  Bruges  were  retaken  hy  the  allies 
without  difficulty,  and,  to  add  to  the  disasters  of  Oudenarde  and 
Lille,  a  terrible  winter  almost  completed  the  ruin  of  France. 
In  despair  Louis  negotiated  for  peace,  but  the  coalition  offered 
such  humiliating  terms  that  not  only  the  king,  but — what  in  the 
x8th  century  Ivas  a  rare  and  memorable  thing — his  people  also, 
resolved  to  fight  to  the  end.  The  ruinous  winter  gave  force  to 
the  spirit  of  defence,  for  fear  of  starvation,  indudng  something 
akin  to  the  courage  of  despair,  brought  tens  of  thousands  of 
recruits  to  the  colours: 

Of  the  three  invasions  of  France  attempted  in  this  memorable 
year  two  were  insignificant.    On  the  Rhine  the  dector  of 

*  An  excellent  illustration  of  i8th  century  views  on  war  is  afforded 
by  the  fact  that  the  completely  successful  defence  of  this  convoy 
was  regarded  by  his  contemporaries  as  Mariborough's  greatest 
triumph. 
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Hanover  (King  George  I.)  was  held  in  check  by  the  due 
d'Harcourt  on  the  Lauter  and  finally  retired  to  the  lines  of  StoU- 
hof  en,  while  a  smaller  allied  corps  under  the  imperialist 
general  Count  Mercy  was  defeated  with  heavy  loss 
by  Haroourt's  second  in  command,  Du  Bourg,  at 
Rumexsheim  in  Upper  Alsace.  (Aug.  26).  On  the  Alpine  frontier 
Berwick,  abandoning  the  fashionable  method  of  "  lines/'  pte* 
pared  a  remarkable  system  of  mobile  defence  pivoted  on 
Briancon,  on  which  Victor  Amadeus's  feeble  attacks  made  no 
impression.  These  affairs  were  little  more  than  diversions.  The 
main,  indeed  the  only,  attack  was  Marlborough's  and  Eugene's, 
and  the  MalpUquet  campaign  is  one  of  the  few  episodes  of  x8th 
century  warfare  that  retain  a,  living  and  passionate  interest.  . 
Long  before  this  Marlborough  had  proposed  to  dash  straight 
fonrard  into  France,  masking  ^e  fortresses,  but  this  scheme  was 
too  bold  even  for  Eugene,  who  preferred  to  reduce  the  strong 
places  before  going  on.  lille  having  been  successfully  besieged, 
Toumai  was  the  next  objective,  and — while  Villars  and  his 
lieutenants  Montesquiou  and  Albergotti  lay  inactive  in  their 
entrenchments  at  Bfthune,  Douai  and  Denain  on  the  Scheldt, 
training  their  tnousands  of-  recruits  and  suffering  severely  from 
the  famine  that  followed  upon  this  bad  winter — ^the  allies  sud- 
denly and  secretly  left  their  camps  before  Lille  as  if  for  an  attack 
on  die  Douai  lines  (June  26-27).  But  before  noon  on  the  27th 
they  had  invested  Toumai  A  few  days  afterwards  their  siege  guns 
came  up  from  Menin  by  water  (down  the  Lys  and  up  the  Schddt) 
and  the  siege  was  pressed  with  intense  vigour.  But  it  was  the 
3rd  of  September  before  the  dtadd  capitulated.  Ihen  Marl- 
borough, free  to  move  again,  transferred  his  army  secretly  and 
by  degrees  to  the  river  Haine,  beyond  Vilkrs's  right.  East  of  St 
Ghislain  Villars's  long  lines  of  earthworks  were  but  thinly  held, 
and  after  a  march  of  50  m.  in  56  hours  through  rain-aoddcn 
country,  the  allied  advanced  guard  passed  through  them  un- 
opposed (Sqpt.  6th).  '  Mons,  too,  was  weakly  held,  and  Marl- 
borough hoped  by  the  rapidi^  of  his  operations  to  take  it  before 
Villars  could  interrupt  him.  Based  on  Mons  and  Brussels,  he 
could  then,  leaving  the  maaee  of  fortresses  in  the  Arras- Valen- 
ciennes region  to  his  right,  push  on  (as  ei^ty  years  afterwards 
Coburg  attempted  to  push  on)  straight  to  the  heart  of  France. 
But  Villars  also  moved  quickly,  and  his  eager  army  was  roused 
to  enthusiasm  by  the  arrival  of  Marshal  Boufflers,  who,  senior 
as  he  was  to  Villars,  had  come  f<mirard  again  at  the  moment  of 
danger  to  serve  as  his  second  in  command.  Thinking  that  the 
allies  were  somewhat  farther  to  the  east  than  they  were  in  fact,* 
the  French  marshal  marched  secretly,  screened  by  the  broken 
and  wooded  gro\md  to  the  south  of  the  fortress,  and  occupied 
the  gap  of  Aulnois-Malplaquet  (Sept.  9),  one  of  Uie  two^ 
practicable  passages,  where  ho  set  to  work  feverishly  to 
entrench  himself.  Marlborough  at.  once  realized  what  had 
happened,  and  giving  up  the  «ege  of  Mons  brought  his  army  to 
the  south-east  of  the  place.  Preparing,  as  at  Oudenarde,  to 
attack  as  rapidly  as  his  brigades  came  on  the  scene,  he  cannon- 
aded the  French  working  parties  and  drew  the  return  fire  of  all 
Villars's  guns.  At  this  crisis  the  duke  submitted  the  question 
of  battle — unwUlin^y,  as  one  may  imagine — to  a  council  of  war, 
and  Eugene  himsdf  was  opposed  to  fighting  an  improvised  battle 
when  so  much  was  at  stake.  Others  thought  the  capture  of  the 
little  fortress  of  St  Ghislain  was  the  best  solution  of  the  problem, 
and  it  was  not  until  the  nth  that  the  allies  delivered  their  attack 
on  the  now  thoroughly  entrenched  position  of  the 
French.  The  battle  of  Malplaquet  {q.v.)  was  by  far 
;he  most  desperately  contested  of  the  war.  In  the  end  Boufflers, 
who  took  command  when  Villars  was  wotmdcd,  acknowledged 
defeat  and  drew  off  in  good  order,  the  left  to  Valenciennes,  the 
right  U>  Bavay  and  Le  (^esnoy.  Eugene  was  wounded,,  and 
Marlborough,  after  the  most  terrible  experience  in  any  soldier's 
lifetime,  had  only  enough  energy  remaining  to  take  Mons  before 
he  retired  into  winter  quartexs.  The  loss  of  the  French  is  given 
variously  as  7000  and  12,000.  The  allies  sacrificed  no  less, 
jjfobably  more,  than  20,000  men,  and  if  the  English  and  Austrian 
vurvivors  could  coimt  themselves  the  bravest  soldiers  alive,  one 
*Tbe  other,  scayq^y^lets  celebrated,  b  that  of  Jemappes. 
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considerable  part  of  the  allied  army  at  least,  the  Dutch  contin- 
gent, was  ruined  for  ever.'  Even  at  Fontenoy,  thirty-six  years 
later,  the  memory  of  Malplaquet  made  them  faint-hearted. 
From  his  bed  the  wounded  Villars  wrote  triumphantly  to  Louis: 
"If  God  gives  us  another  defeat  like  this,  your  majesty's 
enemies  will  be  destroyed." 

In  17x0  Villars  lay  entrenched  behind  a  new  aeries  of  lines, 
which  he  called  Ne  plus  tdtra  and  which  extended  from  Valen- 
ciennes to  the  sea.  Marlborough  made  no  attempt 
to  hivade  France  from  the  side  of  Mons,for  Villars  at 
the  head  of  the  army  which  had  been  through  the 
ordeal  of  Malplaquet  was  too  terrible  an  opponent  to  pass. by 
with  impunity.  In  EngUnd,  too,  the  anti-Marlborough  party 
was  gaining  the  upper  hand  in  the  queen's  ooundL  So  MarK 
borough  took  no  risks,'  and  returning  to  the  Lille  side,  captured 
Douai  (June  26)  and  Bithune  (Aug.  26).  No  attack  was 
attempted  upon  the  lines.  In  Dauphin^,  Berwick  again 
repulsed  the  Austrians  and  Piedmontese. 

17x1  was  Marlborotigh's  last  campaign,  and  it  was  remarkable 
for  the  caipture  of  the  i^Te  plus  ultra  lines  by  manoeuvres  that  must 
be  recorded  as  being  the  ne  plus  ultra  of  the  x8th-century  way  of 
making  war  by  stratagem.  In  May  the  sudden  death  of  the 
emperor  completely  altered  the  political  outlook,  for  lus  successor 
Charles  was  the  coalition's  claimant  to  the  throne  of  Spain,  and 
those  who  were  fighting  for  the  **  balance  of  power  "  could  no 
more  tolerate  a  new  Charles  V.  than  they  could  see  Louis  XIV. 
become  a  Charlemagne.  Before  the  allies  could  agree  upon  any 
concerted  action,  Eugene's  army  had  departed  for  Germany, 
and  Marlborough  alone  was  left  to  face  Villars's  great  army.  But 
in  pursuance  of  the  policy  of  passive  endurance  the  marshal 
remained  on  the  defensive  behind  the  lines,  and  Marlborough 
determined  to  dislodge  him.  What  force  could  not  achieve,  the 
duke  trusted  to  obtain  by  ruse.  The  lines  extended  from  the 
sea  along  the  Canche,  thence  to  Arras,  and  along  the  Sens£e  to 
Bouchain  on  the  Scheldt.  Marlborough  held  Lille,  Toumai, 
B6thune  and,  in  front  of  these  places,  Douai,  while  Villars's  strong 
places,  other  than  those  in  the  lines,  were  Valendennes,  Cond6, 
Le  Quesnoy,  &c  As  the  western  part  of  the  lines,  y*  nr,  ji, 
besides  being  strong,  were  worthless  from  the  ^^^^^^  yj^^^^ 
invaders'  point  of  view  because  their  capture  could  ^ 
not  lead  to  anything,  Marlborough  determined  to  pass  the  barrier 
between  Arras  and  BouchaiiL  Here  the  front  was  difficult  of 
access,  because  of  the  inundations  and  swamps  of  the  Sens^e 
valley,  but  two  causeways  crossed  this  valley  at  Arleux  and 
Aubanchoeil-au-Bac  respectively.  On  the  6th  of  July  Marl- 
borough, who  had  encamped  in  the  plain  of  Lens,  sent  a  detach- 
ment to  capture  Arleux.  He  then  marched  away  to  the  west 
as  if  to  attack  the  lines  between  Arras  and  the  headwaters  of 
the  Canche.-  Villars  followed  suit,  but  left  a  corps  behind,  as 
Marlborough  had  expected  and  desired,  to  retake  Arleux.  The 
commander  of  the  garrison  then  sent  urgent  messages  to  siay  that 
he  could  not  hold  out,  and  Marlborough  sent  off  Cadogan  to 
relieve  him.  Cadogan,  the  only  officer  in  the  army  in  the  duke's 
confid^ice,  moved  slowly,  and  the  garrison  had  to  surrender 
(July  22).  .  Villars  razed  the  defences  of  Arleux.  The  plot 
of  the  comedy  now  thickened.  Marlborough  lost  his  usual 
serenity,  and  behaved  in  so  eccentric  a  manner  that  his  own  army 
thought  him  mad.  He  sent  off  One  part  of  bis  forces  to  B6thune, 
another  back  to  Douai,  and  ordered  the  small  remainder  to 
attack  the  lines  between  the  Canche  and  Arras,  where,  as 
every  one  knew,  Villars's  whole  army  was  massed.  M^rh 
On  the  24th  of  August  he  personally  recoimoitred  boroagh*a 
the  lines  with  a  large  staff,  and  calmly  gave  his  Mmomum 
generals  instructions  for  the  lines  to  be  stormed.  But  Cadogan 
was  hastening  to  give  the  duke's  real  orders  to  the  corps  at 
B6th\me  and  Douai.  In  the  night  of  the  4th-5th  of  August 
the  main  army  set  out  for  Aubanchoeil-au-Bac,  at  the  hi^est 
possible  speed.  The  Scarpe  was  crossed,  the  B^thune  column 
came  in  punctually,  and  the  word  was  passed  down  the  ranks 
that  Cadogan  had  crossed  the  lines  at  Arleux.  Thereupon  the 
pace  was  increased,  though  thousands  of  the  infantry  fell  out  and' 
scores  died  fromj|xhaustioxL,_Five  .hours_ahead_9f  .^  French 
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army  and  level  in  the  race  with  Villars  and  the  cavalry,  the  red- 
coats crossed  the  rivers  at  Arleuz,  while  Marlborou^  and  the 
horse  hurried  on  to  Aubanchoeil-au-Bac,  crossed  there  and 
turned  back  along  the  Senate  totaeet  the  French  squadrons.  The 
army  reassembled  between  Aubanchoeil-au-Bac  and  Cambrai, 
and  its  leader,  declining  Villars's  offer  of  a  battle  in  front  oi  Cam- 
brai, manoeuvred  still  farther  to  the  east  and  invested  Bouchain. 
The  siege,  covered  by  a  strong  "  line  of  drcumvallation  "  which 
ViUars  did  not  attempt  to  attack,  ended  with  the  surrender  of 
the  place  on  the  xjth  of  September,  and  so  terminated  a  series 
of  manoeuvres  which  to  the  modem  mind  is  so  extraordinary  as 
to  be  almost  incredible.  In  December  of  this  year,  his  party 
opponents  in  England  being  now  triumphant,  the  man  who  was 
so  consummate  a  master  both  of  the  z8th-century  and  the 
Ramillies-Oudenarde  methods  of  making  war  was  di<mi\srd  the 
service  in  disgracie.  In  June  1712  the  Briti^  contingent,  under 
the  duke  of  Ormonde,  withdrew  from  the  Low  Countries,  the  dis- 
content of  the  men  at  Marlborough's  disgrace  breaking  out  in 
open  mutiny,  and  thus  ignominiously  ended  the  career  of  the 
army  of  Blenheim  and  MalplaqueU  The  coalition  practically 
dissolved. 

But  Holland  and  Austria  determined  to  make  one  last  «ft>rt 
to  impose  their  own  terms  on  Louis.  Eugene's  army,  which  had 
been  used  in  x 7x1  to  influence  the  imperial  election  instead  of  to 
beat  Villars,  was  brought  back  to  the  Low  Countries.  Reading 
the  meaning  of  Marlborough's  fall,  he  quietly  made  preparations 
to  take  over  the  various  allied  contingents  into  Imperial  or  Dutch 
pay.  Thus  when  England  seceded,  Ormonde  only  marched  away 
with  some  12,000  sullen  men,  and  over  xoo,ooo  remained  with  the 
prince. 

Misfortunes  at  Versailles  helped  Eugene  in  his  first  operations, 
for  three  members  of  Louis's  family  died  within  a  week  and  all 
was  in  confusion,  not  to  speak  of  the  terrible  misery  that  prevailed 
in  the  country.  But  the  old  king's  courage  rose  with  the  danger 
and  he  told  Villars  that  if  the  army  were  beaten  he  would  himself 
jpin  it  and  share  in  its  fate.  Villars,  though  suffering  still  from 
his  Malplaquet  wound,  took  command  on  the  20th  of  April,  and 
spun  out  time  on  the  defensive  xmxSl  the  end  of  May,  when 
Ormonde's  contingent  withdrew.  Eugene,  apparently  with  the 
intention  of  regaining  the  Mons  line  of  operations,  as  the  defec- 
tion of  England  had  made  further  operations  near  the  sea 
unprofitable,  neglected  to  besiege,  not  only  Arras,  but  Valen- 
ciennes and  Cond£  as  well,  and,  based  temporarily  on  Douai  and 
Marchiennes  and  Bouchain  he  took  Le  Quesnoy  (July  4)  and 
moved  thence  on  to  Landrecies,  which  was  closely  invested. 
Then  followed  the  last  serious  fight  of  the  war,  the  battle  of 
Denain,  which  saved  the  French  monarch  and  completed  the 
disintegration  of  the  coalition. 

In  order  to  protect  his  camps  around  lAndredes,  Prince 
Eugene  constructed  the  usual  lines  of  drcumvallation  with  such 
speed  that  Villars,  on  coming  up,  found  that  they  were  too 
formidable  to  attack.  Next,  in  order  to  guard  the  movements 
of  his  convoys  between  Marchiennes-on-Scarpe  and  the  front 
against  attacks  from  Cambrai  or  Valendennes,  he  hedged  in 
the  route  on  both  sides  with  continuous  lines  of  breastworks, 
to  the  defence  of  which  he  assigned  his  Dutch  corps.  Villajrs 
anxiously  looked  out  for  an  opportunity  of  breaking  these 
modern  "  long  walk."  At  Denain,  the  besiegers'  route  crossed 
the  Schddt.  From  this  point  to  the  front,  streams  and  other 
obstacles  reinforced  the  defence,  but  thft  marshal 
was  told  by  a  country  priest  that  the  lines  were 
assailable  north  of  Denain,  and  resolved  to  attack  them  there. 
The  enterprise,  like  Marlborough's  forcing  of  the  Ne  plus  ultra 
lines,  involved  an  extraordinary  combination  of  resolution  and 
skill — i.e.  force  and  fraud — for  the  point  of  attack  was  far  away 
and  the  opposing  army  almost  within  cannon-shot.  Some  days 
were  spent  by  Villars  in  deceiving  Eugene  and  his  own  army  as 
well,  as  to  his  real  intentions,  and  by  various  feints  Eugene  was 
induced  to  mass  his  main  body  about  Landrecies  and  Le  Quesnoy 
on  the  south  side  of  the  Schddt.  Then  on  the  night  of  the  asrd 
of  July  the  French  army  moved  off  silently,  with  its  bridging 
train  in  the  vanguard  and  cavalry  posted  everywhere  along  its 
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right  flank  to  conceal  the  march.  By  9  a.m.  on  the  S4th 
Villars's  army  had  oompletdy  deployed  on  the  north  bank  of  the 
Schddt.  Eugene  himsdf  saw  them  and  galkqied  away  to  bring 
up  his  army  from  Landrecies.  But,  long  before  it  arrived, 
Villars's  troops,  without  wasting  predous  moments  in  formal 
preparations,  stormed  the  lines.  The  Dutch — spiritless  since 
Malplaquet — were  huddled  into  the  narrow  avenue  between  the 
two  entrenchments  and  forced  back  on  Denain.  Their  generals 
wiere  taken.  The  broken  mob  of  fugitives  proved  too  heavy  a 
load  for  the  bridges  at  Denain,  and  many  were  drowned,  while 
the  rest,  pinned  against  the  bank  of  the  now  impaasaUe  river, 
tamdy  surrendered.  Eugene  arrived  on  the  other  bank  with 
some  brigades  of  the  imperial  infantry,  but  after  losing  heavfly 
gave  up  the  attempt  to  reopen  the  passage.  VtUaxs  followed 
up  his  victory  at  once.  Montesquiou  captured  Marrhimncs  and 
Albergotti  St  Amand,  and  in  these  places  all  Eugene's  reserve 
stores,  pontoons  and  guns  fell  into  the  hands  oi  the  French. 
On  the  2nd  of  August  Eugene  broke  up  the  siege  of  Landreda 
and  retreated  by  a  roundabout  route  to  Mons,  while  VtUars's 
lieutenants  retook  Douai  and  Bouchain  (September-October). 
Before  the  next  campaign  opened  the  treaty  td  Utrecht  had  beoi 
signed,  and  although  the  emperor  continiied  the  struggle  ak»e 
for  another  year,  the  enfeebled  combatants  were  content  to 
accept  Villars's  captures  of  Landau  (July  sa,  1713)  and 
Frdburg  (Nov.  ax)  as  dedsive.  The  treaty  of  Rastatt,' 
between  Austria  and  France,  was  signed  on  the  7th  of  Mardi 
17x4,  Eugene  and  Villars  beLag  the  negotiators. 

See  J.  W.  Forte«cue.  Hist.  British  Army,  voL  i.  (London,  1899): 
lives  of  Marlborough;  the  Austrian  oflicial  Fetdmee  des  iVnan 
Engen  (Vienna,  1871-1893);  Roder  v.  Dieraburg's  Uurkgraf  Lmdmi 
von  Baden  (Karisruhe,  1850);  Arneth's  PrinM  £iff«i;  iiimmrts 
miliiaires  relatijs  it  la  succession  d'Espapu  (1835;  ed.  De  Vault); 
detailed  histories  of  the  French  army,  and  monographs  in  the 
French  general  staff's  Renu  d'histoire, .  (C.  F.  AO 

Naval  Operations,  and  Mzutaky  Opksatioms  in  SIpadi 

The  war  of  the  Spanish  succession  affected  all  the  nations  of 
western,  northern  and  central  Europe  in  a  greater  or  less  degree, 
but  that  part  of  it  which  was  fought  out  on  the  soil  of  Spahi 
lay  aside  from  the  campaigns  in  Flanders,  Gexmaxiy  axtd  Italy. 
The  purdy  Spanish  campaigns  had  a  dose  connexion  with  the 
movements  of  the  fleets,  and  the  two  may  be  convenientlv  taken 
together.  The  naval  war  was  superficially  somewhat  wanting 
in  interest.  Louis  XIV.,  having  to  support  armies  of  unprece- 
dented size  to  contend  with  the  forces  of  the  Grand  Alliance, 
and  having  also  to  meet  the  immense  cost  of  the  support  of  his 
court  and  the  construction  of  palaces,  was  compelled  to  n^ect 
his  navy.  Except  therefore  in  X704  he  made  no  attempt  to 
oppose  the  fleets  of  the  allies  with  equal  forces  at  sea.  The 
honour  of  the  French  flag  was  chiefly  maintained  by  the  priva- 
teers who  showed  high  courage  and  much  skill.  Some  ol  their 
enterprises  were  undertaken  with  well-appointed  squadroos.  and 
attained  to  the  dignity  of  regular  operations  of  war. 

When  the  Grand  Alliance  was  formed  on  the  7th  of  Sq>teffiber 
X70X  a  French  naval  force  under  M.  de  Chateaurenault  was  in 
the  West  Indies.  Its  avowed  purpose  was  to  cover  the  arrival 
in  Europe  of  the  Spanish  treasure  ships.  The  secret  iateniion 
of  King  Louis  XIV.  was  that  the  treasure  should  be  brought  into 
a  French  port,  and  used  by  him  for  the  general  advantage  ci  xht 
house  of  BourboiL  On  the  x  2th  of  September  a  British  squadron 
of  10  ships  commanded  by  Admiral  Benbow  was  sent  to  ibc 
West  Indies  to  intercept  Chateaurenault,  and  carry  oat  other 
attacks  on  the  French  and  Spaxiiards.  Benbow,  who  was 
reinforced  in  the  West  Indies,  did  not  intercept  Chateaurenault, 
and  his  cruise  was  rendered  of  iu>  effect  by  the  gross  niscoodoct 
of  most  of  his  captains,  who  refused  to  support  him  in  axx  aciioo 
with  a  French  squadron  tmder  M.  Du  Casse  near  St  Martha 
on  the  aoth  of  August  1702  and  subsequent  days.  He  was 
hiipdf  mortally  wounded,  but  lived  long  enough  to  bring  Itfs 
captains  to  court  martial.  Two  of  them  were  shot  for  cowardice. 
The  treasure  fleet  sailed  for  Europe  only  to  fall  into  the  hands  of 
the  allies  at  Vigo.  On  the  tst  of  July  X702  a  powerful  combined 
fleet  of  50  British  sail-of 'the-line  under  Sir  George  Roofce,  and 
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dd  Dutch  under  AdmM  Allemonde  sailed  fxomSpitheadcanying 
5000  troops.  The  geaeral  command  was  given  to  the  duke  of 
Ormonde.  The  purpose  of  this  expedition  was  to  occupy  Cadiz 
and  encourage  a  rising  in  Andalusia  on  behalf  of  the  Habsburg 
candidate.  It  readied  Cadiz  on  the  aand.  of  August,  but  the 
inhabitants  and  the  garrison  remained  loyaL  The  leaders  of  the 
expedition  quarrdled  with  one  another  and  the  soldiers  aroused 
the  bitter  indignation  of  the  inhabitants  by  plundering  the  small 
towns  of  Santa  Maria  and  Rota.  On  the  30th  of  September 
the  expedition  sailed  away.  Information  sent  by  the  British 
minister  at  Lisbon  that  Chatcaurenault  had  put  into  Vigo  reached 
them  at  Lagos.  The  duke  of  Ormonde  and  his  colleagues  decided 
to  attack  the  treasure  fleet.  On  the  asnd  of  October  they  forcc<i 
the  bo6m  laid  by  the  enemy  between  the  inner  and  outer  harbours 
of  Vigo,  and  the  treasure  fleet  was  destroyed,  but  the  bullion  had 
been  landed. 

During  1703  the  "  grand  fleet ''  of  the  aUies,  i«.  thetr  main 
force  in  European  waters,  entered  the  Mediterranean  to  carry 
help  to  the  insurgent  Protestants  in  the  Cevennes,  but  efl^ected 
nothing  of  importance.  Portugal  having  now  joined  the  Alliance, 
it  was  dedded  to  make  a  serious  effort  in  Spain.  A  combined 
fleet  carrying  4000  Dutch  and  8000  British  troops,  snd  conveying 
the  archduke  Charles,  claimant  of  the  Spanish  throne,  sailed  from 
Spithead  on  the  zrth  of  February  1704.  Portugal  undertook 
to  provide  30,000  troops  to  co-operate  with  the  British  and  Dutch 
who  were  landed  at  Lisbon  on  the  8th  of  March.  The  operations 
on  land  were  for  the  most  part  languid.  The  duke  of  Berwick 
who  oonunanded  the  Bourbon  forces  on  the  Spanish  frontier 
formed  a  vigorous  plan  for  the  invasion  of  Portugal.  One 
Spanish  force  under  Don  PVuidsco  Ronquillo  was  to  threaten 
Beira  Alta  at  Almdda.  He  himself  entered  Beira  Baiza  by 
the  north  bank  of  the  Tagus.  The  prince  of  Tzerdaes  was  to 
have  advanced  from  the  south  to  meet  Berwick  at  Villa  Velha. 
But  though  Berwick  achieved  some  success,  ahd  thou^  both  the 
Dutch  general  Fagd  who  operated  on  the  north  of  the  Tagus,  and 
the  British  general,  the  diUce  of  Scbomberg,  who  was  stationed 
on  the  south,  proved  indolent  and  incapable,  the  invasion  failed. 
Ronquillo  and  Tzerdaes  failed  to  support  Berwick,  and  the  newly 
levied  Spanish  troops  proved  unsteady.  Fagd  was  surprised 
and  taken  prisoner  with  aooo  men  at  Sobreira  Fermosa,  and  some 
of  the  frontier  posts  remamed  in  Berwick's  hands  when  the  heat 
from  which  the  British  and  Dutch  soldiers  suffered  severdy 
suspended  operations.  At  sea»  however,  a  material  success  was 
gained.  Sir  George  Rooke  went  on  from  Lisbon  accompanied 
by  Prince  George  of  Hesse-Darmstadt,  to  Barcetona.  The 
prince  who  had  been  governor  of  Catalonia,  bdieved  that  he 
could  bring  about  a  rising  in  the  province  in  favour  of  the 
Habsburg  cause.  As  the  fleet  carried  no  considerable  body  of 
troops,  Rooke  and  Hesse-Darmstadt  failed  to  persuade  the 
Catalans  to  act.  They  were  embarrassed  by  the  knowledge 
that  the  count  of  Toulouse,  a  natural  son  of  Louis  XIV.,  the 
admiral  of  France,  who  had  sailed  from  Brest  on  the  6th  of 
May  with  33  sul-of*the-line  had  entered  the  Mediterranean, 
and  had  reached  Touk>n  in  June. .  In  expectation  of  an  attack 
by  the  united  fleets  of  Brest  and  Toulon,  the  allies  fell  back 
to  the  straits.  Having  obtained  information  that  GibralUr 
iq.v.)  was  not  suffidently  garrisoned,  they  attacked  and  took 
it  on  the  3rd  of  August.  On  the  24th  the.  count  of  Toulouse, 
came  to  the  relid  of  the  fortress  with  50  sail-of-the-line,  and  24 
galleys.  He  engaged  the  allies,  62  British  and  Dutch  line  of 
battleships  in  all,  off  Malaga.  The  engagement  was  a  cannonade 
accompanied  with  great  loss  of  life,  but  without  manoeuvring 
on  dther  side.  The  French  retired  to  Toulon,  and  the  allies 
remained  in  possession  of  Gibraltar.  An  attempt  of  the  Spaniards 
to  retake  it,  made  at  the  end  of  1704  and  beginning  of  1705 
was  baffled  by  the  resolute  defence  of  the  prince  of  Hesse- 
Darmstadt,  and  the  relid  afforded  to  the  garrison  by  the  squadron 
of  Sir  John  Leake,  who  was  Idt  on  the  coast  of  Portugal,  when 
Sir  George  Rooke  returned  to  Enghmd. 

The  events  of  1704  had  persuaded  the  allies  to  make  more 
serious  efforts  to  push  the  war  in  Spain.  The  duke  of  Sdiom- 
bcz]g  was  removed  from  the  command  of  the  troops  in  Portugal 


and  replaced  by  the  eari  of  Galway,'a;  Trench  Huguenot  exile.' 
But  the  main  attack  was  made,  and  the  first  successes  were 
achieved  on  the  east  coast  of  Spain.  On  the  3rd  of  June  2705 
Charles  Mordaunt,  e^l  of  Peterborough,  was  sent  with  a  com- 
mission to  command  both  the  fleet  and  the  army,  and  to  promote 
a  rising  in  favour  of  the  Habsburg,  or  Austrian  party.  He  was 
Joined  by  the  archduke  at  Lisbon,  and  by  the  prince  of  Hesse- 
Darmstadt  at  Gibraltar.  The  truth  in  regard  to  the  operations 
which  followed  has  been  very  much  obscured.  Pcterboiough» 
a  man  of  much  erratic  devcmess,  but  vain,  spiteful  and  abso- 
lutdy  indifferent  to  truth,  successfully  represented  himself  as  a 
spedes  of  hero  of  romance  who  won  the  most  astonishing 
victories  in  spite  of  want  of  means,  and  of  the  01  will  or  incapacity 
of  his  colleagues.  Critical  investigation  has  destroyed  much  of 
the  showy  edifice  of  fiction  be  contrived  to  erect.  The  substantia] 
facts  are  that  after  some  operations  on  the  coast  of  Valenda, 
which  led  to  an  insurrectionary  movement  in  favour  of  the 
archduke,  Barcek>na  was  attacked  and  taken  between  the  X3th 
of  September  and  the  9th  of  October.  The  prince  of  Hesse- 
Darmstadt  was'  killed  diuing  the  siege. 

All  the  east  of  Spain,  the  former  kingdom  of  Aragon,  which 
was  at  all  times  restive  under  the  supremacy  of  Castile,  now 
pronounced  more  or  less  openly  for  the  Austrian  party.  The  fall 
of  Barcdona  gave  a  severe  shock  to  the  Bourbon  king;  He  came 
in  person  with  Marshal  Tess6  who  had  replaced  the  duke  of 
Berwick,  and  endeavoured  to  retake  the  town  early  in  April  x7o6» 
The  brutality  with  which  Tess6  treated  the  people  of  Aragom 
and  Catalonia  raised  the  country  against  the  Bourbon  king. 
The  British  rdieved  Barcdona  on  the  9th  of  May,  and  Philip  V. 
was  compdled  to  retreat  across  the  Pyrenees  to  Perpignan.  In 
the  meantime  the  withdrawal  of  troops  from  the  Portuguese 
frontier  for  service  in  Catalonia,  had  opened  the  way  for  an 
invasion  of  Castile  by  the  aUies,  British,  Portuguese  and  Dutch. 
They  occupied  Madrid  on  the  25th  of  June  1706,  and  the  queen 
who  acted  as  regent  in  the  absence  of  her  husband  retired'  to 
Burgos.  But  the  success  of  the  allies  was  merdy  apparent.  The 
appearance  in  their  midst  of  an  invading  army  of  Portuguese 
and  heretics  roused  the  national  feeling  of  the  CastUians.  They 
rallied  to  the  Bourbon  cause.  As  in  the  later  Peninsular  War, 
guerrillero  bands  sprang  up  on  all  sides,  and  they  found  capable 
leaders  in  Vallejo  and  Bracamonte.  The  duke  of  Berwick,  who 
was  sent  back  to  Spain,  collected  an  army,  and  soon  the  allies, 
who  were  distressed  by  want  of  provisions  and  bad  health,  were 
forced  to  evacuate  Madrid.  They  moved  on  Guadalajara 
to  meet  the  archduke  who  was  advancing  from  the  east.  Berwick 
outmanoeuvred  them,  and  tatctd  them  to  retreat  on  Valenda. 
In  February  2707  they  were  remforced  by  troops  brought  by  the 
fleet  and  advanced  in  April.  On  the  2  5th  of  the  month  they  were 
ddeated  by  the  French  and  Spanish  troops  at  Almansa  in  the 
province  of  Alicante,  with  the  loss  of  all  their  infantry. 

From  this  date  till  1710,  the  land  war  in  Spain  remained 
stationary.  The  Bourbon  king  was  master  of  the  greater  part  of 
Spain,  induding  Aragon.  His  generals  retook  Ldrida  on  the 
Oitalan  frontier,  and  on  the  Portuguese  frontier  at  La  Gudifia 
near  Badajoz,  on  the  7th  of  May  1709,  a  Spanish  army  under  the 
Marques  de  Bay  ddeated  an  Anglo-Portuguese  army  under  the 
earl  of  Galway.  Yet  the  Austrian  party  hdd  Catalonia  and 
Valencia,  and  the  financial  distress  of  the  Spanish  government, 
aided  by  the  disorganized  state  of  the  administration,  rendered  a 
vigorous  offensive  impossible.  By  1 710  the  French  king  had  been- 
reduced  to  great  distress,  and  .was  compdled  to  make  at  least, 
a  show  of  withdrawing  his  support  from  his  grandson  Philip  V.. 
The  allies  dedded  to  advance  from  Catalonia,  a  course  which 
was  strongly  urged  by  General  Stanhope  (afterwards  Earl  Stan« 
hope),  who  commanded  the  British  troops.  He  had  served  in 
subordinate  rank  from  the  beginning  of  the  walr,  and  had  gained 
some  reputation  by  the  <iapture  of  Port  Mabon  in  1708.  Stan- 
hope's energy  overcame  the  rductance  of  the  Imperialist 
general  Guido  Starhemberg,  who  conunandedthe  German  troops. 
of  the  archduke.  The  allies  advanced  and  for  a  time  seemed  to- 
carry  all  bdore  them.  Hie  Spaniards  were  ddeated  at  Alm£nara 
on  the  a7th  of  July  17x0,  and-  bdore  Saragossa  on  the  20th  ot 
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August.  On  the  aist  of  September  the  archduke  entered  Madrid. 
But  the  invasion  of  17x0  was  a  repetition  of  the  invasion  of  1706. 
The  33,000  men  of  the  allies,  reduced  by  a  loss  of  2000  in  the 
actions  at  Alm&iara  and  Saxagossa,  by  casualties  in  constant 
skirmishes  with  the  guerrilleros,  and  by  disease,  were  absolutely 
incapable  of  occupying  the  two  Castilcs.  The  Portuguese  gave 
no  help.  The  Spaniards  were  reorganized  by  the  duke  of  Ven- 
d6me,  who  was  lent  to  King  Philip  V.  by  his  grandfather,  and  were 
joined  by  soldiers  of  the  Irish  brigade,  and  by  some  Frenchmen 
who  were  allowed,  or  secretly  d^ected,  to  enter  the  Spanish 
service.  The  position  of  the  allies  at  Madrid,  which  was  deserted 
by  all  except  the  poorest  of  its  inhabitants,  became  untenable. 
(h)  the  9th  of  November  th^  evacuated  the  town,  and  began 
their  retreat  to  Catalonia.  The  archduke  left  the  army  with 
aooo  cavalry,  and  hurried  back  to  Barcelona.  The  rest  of  the 
army  marched  in  two  detachments,  the  division  being  imposed 
on  them  by  difficulty  of  finding  food.  General  Starhemberg 
with  the  main  body  of  12,000  men,  was  a  day's  march  ahead  of 
the  British  troops,  5000  men,  under  Stanhope.  Such  a  dis- 
position invited  disaster  in  the  presence  of  so  cq>able  a  general 
as  Vaid6me.  On  the  9th  of  December  he  fell  upon  General 
Stanhope  at  Brihuega,  and  after  hard  fighting  forced  him  to 
surrender.  Starhemberg,  who  received  tardy  inf<vmation  of  the 
peril  of  his  colleague,  marched  back  to  support  him,  and  fought 
a  drawn  battle  at  Villa  Vidosa,  on  the  x  xth.  The  fruits  of  victoiy 
fell  to  Vend6me,  for  the  Imperialist  general  was  compelled  to 
continue  his  retreat,  harassed  at  every  step  by  the  Spanish 
cavalry  and  irregulars.  His  army  was  reduced  to  7000  men 
when  he  reached  Barcelona. 

The  disastrous  result  of  the  '^'"r«*g"  of  1710  proved  to 
demonstration  that  it  was  impossible  to  force  the  archduke  on 
the  Castilians  by  any  e£Fort  the  allies  were  prepared  to  make. 
They  remained  quiescent  at  Barcelona  tfll  they  evacuated  the 
country  altogether  on  the  Peace  of  Utrecht.  The  Catalans, 
though  deserted  by  their  allies,  continued  to  fight  for  their  local 
frandiises  which  had  been  declared  forfeited  by  the  victorious 
Bourbon  king.  Barcelona  was  only  subdued  on  the  X3th  of 
S^tember  17x4,  after  a  siege  of  great  length  and  extraordinary 
ferodty,  by  the  united  exertions  of  the  Frendb  and  Spanish 
troops  under  the  conmiand  of  the  duke  of  Berwick. 

The  naval  operations,  apart  from  the  tranq;x>rt  and  support 
of  the  troops  in  Spain,  were  more  numerous  than  memorable. 
The  overwhelming  superiority  of  the  allies  alone  enabled  them 
to  maintain  the  war  in  the  Peninsula,  but  as  they  met  no  serious 
opposition  except  in  1704,  there  is  nothing  to  record  save  their 
successive  cruises.  In  1707  a  British  and  Dutch  fleet  under 
Sir  Qoudesley  Shovel  aided  the  Imperialists  in  the  unsuccessful 
siege  of  Toulon.  The  action  of  the  allied  navy  was  in  fact  as 
decisive  as  the  naval  strength  of  Great  Britain  was  to  be  in  the 
later  struggle  with  Napoleon.  But  it  was  less  .brilliant.  The 
many  expeditions  sent  to  the  West  Indies  rarely  did  more  than 
plunder  coast  towns  or  plantations  in  the  French  islands.  An 
exertion  was  indeed  provided  by  the  British  admiral  Sir  Charles 
Wager,  who  in  May  1708  destroyed  or  captured  a  whole  squadron 
of  Spanish  treasure  ships  near  Cartagena  in  South  America. 
The  loss  of  the  treasure  was  a  heavy  blow  to  the  government  of 
Philip  V.  and  had  much  to  do  with  his  inability  to  follow  up  the 
victory  of  Almansa.  On  the  whole  however  neither  the  British 
nor  the  Dutch  achieved  any  material  success  against  the  French 
in  America.  One  powerful  British  combined  force,  which  was 
sent  against  Quebec  in  X7xx,  was  compelled  to  return  by  the 
shipwreck  of  a  number  of  the  vessels  composing  it  at  the  mouth 
of  the  St  Lawrence  on  the  axst  of  AugusL  llie  French  found 
some  consolation  for  the  weakness  of  the  royal  navy  in  the  daring 
and  the  frequent  success  of  their  privateers.  They  were  indeed 
the  finest  operations  of  the  kind  recorded  in  naval  warfare.  As 
the  British  and  Dutch  took  measures  to  guard  against  capture 
of  their  merchant  ships  by  sailing  in  well  protected  convoys,  the 
French  combined  their  privateers  into  squadrons  and  attacked 
the  guard  with  great  vigour.  On  the  20th  of  October  1708,  a 
British  squadron  of  5  line  of  battleships,  of  which  a  were  of 
80  guns,  conveying  a  number  of  store  ships  to  Lisbon,  was 


attacked  near  the  Lixard,  and  wts  almost  wholly  destroyed  or 
captured  by  Duguay  Ttouin  and  Forbin  with  la  smaller  vessels. 
This  was  but  one  example  of  a  number  of  operations  of  the  same 
character  by  which  the  trade  of  Great  Britain  and  Holland  was 
hampered.  The  most  signal  single  achievement  of  the  privateers 
was  the  a^ture  of  Rio  dc  Janeiro  from  the  Portuguese  in 
September  171  x  by  a  fleet  of  6  sail-of-the-line  and  6  frigates  with 
corsairs.  The  royal  ships  were  equipped  as  a  ^>eculatioa  by 
Duguay  Ttouin  and  the  shipowners  of  St  Malo.  The  booty  taken 

gave  a  profit  of  92  %  on  the  capital  invested. 

Authorities. — For  the  war  on  land  TIu  History  cf  the  War  oftht 
Succession  in  Spain  (London,  1832)  by  Lord  Mahon  (Stanhope)  ts 
still  of  value.  Lord  Mahon  was,  however,  misled  into jpladng  too 
nsich  confidence  in  Peterboroueh.  Cobnel  Pamell.  The  War  «/ 
Succession  in  Spain  (London,  1888).  goes  perhaps  into  the  opposite 
extreme,  but  his  history  is  full  and  is  supported  by  copious  references 
to  original  authorities.  The^  naval,  operations  are  told  for  Great 
Britain  by  Lediard  Naval  History  (London,  1735);  for  Holland  by 
De  Jonghe,  Cesckiedenis  van  kel  noierlansckt  weewaen  (Haarlem, 
1858);  and  for  Fiance  by  Tronde,  Batailks  navaUs  de  la  France 
(Parux867}.  (D.  H.)   1 

8PARASS0D0HTA,  a  zoological  name  applied  to  a  group  of 
primitive  carnivorous  mammals  from  the  Santa  Cruz  beds  of 
Patagonia,  represented  by  the  genera  Borkyaena^  PrMyUcinsu, 
Amphiproviverra,  &ic  By  their  first  describer,  Dr  F.  Ameghino, 
they  were  regarded  as  nearly  related  to  the  marsupials.  They 
are,  however,  more  probably  members  of  the  creodoat  Caniivon 
(see  Ck£Odonta) 

SPARKS.  JARED  (x 78^x866),'^  Americaxi  historian  and 
educationalist,  was  bom  in  Willington,  Tolland  county,  Connecti- 
cut, on  the  xoth  of  May  1789.  He  studied  in  the  commoo 
schools,  worked  for  a  time  at  the  carpenter's  trade,  and  then 
became  a  school-teacher.  In  x8o9-x8xx  he  attended  Phillipa 
Exeter  Academy,  where  he  met  John.  G.  Palfr^  and  George 
Bancroft,  two  schoolmates,  who  became  his  lifdong  friends.  He 
graduated  at  Harvard  (A.B.,  in  x8x5  and  A.M.,  in  x8x8);  Uugfat 
in  a  private  school  at  Lancaster,  Massachusetts,  in  x8x 5-1817; 
and  studied  theology  and  was  college  tutor  in  matheoutica 
and  natural  philosophy  at  Harvard  in  x8x7-x8x9.  In  x8i7-x8i8 
be  was  acting  editor  of  the  North  American  Renew.  He  was 
pastor  of  the  First  Independent  Church  (Unitarian)  of  Baltimore, 
Maryland,  in  x8t9-x823,  Dr  William  Ellery  (^banning  ddivering 
at  his  ordination  his  famous  discourse  on  '*  Unitarian  Christi- 
anity." During  this  period  Sparks  founded  the  Unilanan 
Miscellany  and  Christian  Monitor  (i8ax),  a  monthly,  and  edited 
its  first  three  volumes;  he  was  chaplain  of  the  national  House 
of  Representatives  in  x82X-x8a3;  and  he  contributed  to  the 
National  InieUiiencer  and  other  periodicals.  In  1823  his  health 
failed  and  he  withdrew  from  the  ministry.  Removing  to  Boston, 
he  bought  and  edited  inx824-x830  yhe  North  Amarican  Rmem^ 
a>ntributing  to  it  about  fifty  artides.  He  founded  and  edited, 
in  X830  the  American  Almanac  and  Repository  of  Uufnl  Knem- 
ledgCf  which  was  continued  by  others  and  long  remained  a  popular 
annual.  After  extensive  researches  at  home  and  (X82S-X829)  in 
London  and  Paris,  he  published  the  Life  and  Writings  of  G^rp 
Washington  (x2  vols.,  X834-X837;  redated  X842),  his  most  im- 
portant work;  and  in  1839  he  published  sqparatdy  the  Life  0/ 
George  Washington  (abrid]^,  2  vote.,  X842).  The  work  was  for 
the  most  part  favourably  received,  but  Sparks  was  severely 
criticized  by  Lord  Mahon  (in  the  sixth  volume  of  his  HiOory  of 
England)  and  others  for  altering  the  text  of  some  of  Washington's 
writings.  Sparics  defended  his  methods  in  A  Reply  to  the  Sric- 
tures  of  Lord  Mahon  and  Others  (1852).  The  charges  were  not 
wholly  justifiable,  and  later  Lord  Msibon  (Stanhope)  modified 
them.  While  continuing  his  studies  abroad,  in  x  840-1841,  in 
the  history  of  the  American  War  of  Independence,  Spaxks  dis- 
covered in  the  French  archives  the  red-line  m^,  which,  in  1842, 
came  into  international  prominoice  in  connexion  with  the  dis* 
pute  over  the  ix)rth-eastem  boundary  of  the  United  States. 
In  X842  be  delivoed  twdve  lectures  on  American  history  bdoic 
the  Lowdl  Institute  in  Boston.  In  X839-1849  he  was  McLean 
professor  of  andent  and  modem  history  at  Harvard.  His 
appointment  to  this  position,  says  his  biographo-,  was  "the 
first  academic  encouragement  of   American  hatoiy,  and  of 
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ori^iul  bistoricil  nxuch  la  the  Anericaa  Gdd."  In  ii«g 
Spuk)  tucceeded  Ednud  Evcnlt  u  praideat  of  Huvird. 
He  reiind  in  tgjj  on  iccount  d(  IiiliDg  health,  ud  devoted  ihe 
ml  dC  bi>  life  10  his  private  itudies.  For  uvenl  yeua  he  wu . 
member  oF  the  Muuchtuett*  board  oi  eduutlon.  He  died  01 
the  t4lh  of  Maich  1866,  In  Cambridge,  Mm.  His  valuable 
coQection  of  manuscripu  and  papen  went  to  Harvard;  ai  '  ' ' 
private  library  and  his  maps  were  bought  by  CotkU  Univc 
He  was  a  pioneer  In  collecting,  on  a  large  scale,  documentary 
material  on  American  history,  and  in  thLi  and  in  other  ways 
rendered  valuable  lervicca  to  hlalorical  Bcholarah^  In  the  United 
Stales. 

AmonE  Sparks's  pablkatMns  not  already  menttoDed,  are  Utmtiri 
jfJAi^ijHd  Tradi^i/jtilui  L^^ijlili):  TlHDiplimQlii 

..  tt^):A  Cilltaiat 
iBnimlm  FnaUiM 
i  HtUi  adaUfi 
[>),  a  worit  aeeoad  in 
gmMMdna  if  lit 

Had  ifOu  Aimy  Z 

k>  edited  the  £i6nio 

iflbeUi^^^E^a^n 
:jiiinl  Pulaiki,  Tabu 


(W.  L.  C) 
SPAKROW  (O.  Eng.  i^strm;  led.  ipin;  O.H.G.  Span),  « 
word  pertaapt  (like  the  «[uiva1ent  Latin  fasur)  original]}' 
tneaning  alinoat  any  amall  bird,  but  gradually  restricted  k 
ligniEcalion,  and  nowadays  in  common  EngUsh  applied  U 
only  four  kinds,  which  are  furtbei  diSeriHtistcd  a>  hedge- 
•pamir,  bouM-^ianow,  tne-sparrow  and.  reed-spairow — thi 
last  being  k  bnntkit  (j.r)— -though  when  used  without  a  pcefii 
the  second  of  thoe  is  utuaUy  JDlended. . 

I.  The  bedge-tparrow.  called  "  duniiack  "  In  many  put*  of 
Britain,  AcoMat  mxliilarii  of  the  Bub-family  Tuidinae  of  the 
thrushes  Iq.t.),  is  the  little  brown-backed  bird  with  an  iron-fiey 
head  and  neck  that  I*  to  be  wen  in  nearly  every  garden  through- 
out the  country,  unobiru^vely  and  yet  lamely  »eeklng  its  food, 
which  consists  almost  wholly  of  insects,  as  it  pr  ' ' 

ground  in  short  jumps,  each  movement  being 
■  slight  Jerk  or  diuSe  of  the  wings.  Tbou|^ 
of  Europe  it  regularly  migrates,  it  is  one  of  the  few  soft-billed 
birds  that  reside  throughout  the  year  sritb  us,  a 
earliest  breeders — its  well-known  greenish-blue 
warmly  built  nest,  being  recognized  by  hundred 
■urest  signs  of  returning  qiring;  but  a  second  or  even  a  third 
brood  is  produced  Isier.  The  cock  has  a  s^ 
feeble  song;  and  the  spedei  has  long  been  accounted,  though 
not  with  acmracy,  to  be  the  most  common  dupe  of  the  cuckoo. 
Several  other  species  are  assigned  to  the  genu*  AaxnUr;  but  all 
except  the  Japanese  A .  mbidv,  which  I*  the  counterpart  of  thi 
British  hcdge-spsnow,  inhabit  rncne  or  less  nxky  situations,  and 
one,  A.  csUarit,  or  alpinus,  la  a  dcoiien  of  the  higher  mountaln- 
raziges  of  Europe,  though  it  hu  tevcral  limes  itrayed  to  England. 
3.  The  house-sparrow,  the  PringiUa  damatica  of  Linnaeus 
and  Faiur  itruttiaa  of  modem  authors,  is  far  too  well  know: 
to  need  any  descriptiOD  ol  it*  apporance  or  habit*,  being  found 
whether  in  country  or  town,  more  attached  to  human  dwelling 
than  any  other  wUd  bird;  nay,  more  than  that,  one  may  safely 
assert  that  it  b  not  known  to  thrive  anywheit  far  awn 
the  habitations  or  works  o(  men,  eitending  iU  range 
countries  as  northern  Scandinavia  and  many  parts  of  the 
Empire  as  new  settlementi  nie  farmed  and  land  brought  under 


cultivation.  Thua  questions  arise  as  to  whether  H  should  not 
be  considered  a  parasite  throughout  the  greater  portion  at  tba 
area  it  now  occupies,  and  a*  to  what  may  have  been  it*  native 
country.  Moreover,  It  has  been  introduced  to  several  of  tha 
larse  towns  of  North  America  and  to  many  oi  the  British 
colonics,  in  nearly  all  of  which,  as  had  been  foreseen  by  omilbo- 
lo^ti,  it  has  multiplied  to  ucets  and  has  became  an  intolerable 
nuisance,  being  unrestrained  by  the  natural  checks  which  partly 
ratiict  its  increase  in  Europe  and  A^a.  Whether  indeed  in  the 
older  scats  of  civilisation  the  bousc-spanow  is  not  decidedly 
injurious  to  the  agriculturist  and  boniculturist  has  long  been  a 
mstta  of  discussion,  and  no  definite  result  that  a  lair  judge  can 
accept  has  yet  been  reached.  It  ii  freely  admitted  that  the 
danULge  dons  to  growing  crops  is  often  enormous,  but  as  yet  the 
'  e  frequently  rendered  by  the  datiuction  of  baect-pests 
t  be  cskulated.  In  the  south  oi  Euiopc  the  house-qiarTow 
Hna  measure  replaced  by  two  allied  spnies,  P.  HipawitUiuti 
and  P.  Oaliat,  whose  habits  sre  eweatially  identical  with  it*  oin; 
't  h  doohtlul  whether  tlie  qiarrow  ol  India,  P.  iadiaa, 
ta  ^>edGcally  distinct;  but  Africa  has  several  member*  of  the 
which  are  deddedly  so. 

_  The  Iree^parrow,  the  Frintllh  wunlttu  of  limweui 
and  PaiHT  MondHu  ol  modem  writer*— both  •cies  of  which 
resemble  the  male  houae-qisjrov,  but  are  easily  disUn- 
guiihahlc  iiy  the  reddish-brown  crown,  the  hiack  patch  on  the 
sides  of  the  neck,  and  doubly-barred  wings — la  ■  much  more  local 
'  *,  in  EnJ^and  generally  frequenting  the  rows  of  pollard- 
willow*  that  line  10  many  riven  and  canals,  in  the  holes  ol  which 
It  breedsi  but  In  tome  Eastem  countries,  and  especially  in  China, 
it  frequents  boui^  even  b  towns,  and  so  hlls  the  place  of  the 
bouie-qiarrow.  Its  geographical  distribution  is  extensive  and 
marked  by  some  curious  cbaractos,  among  which  nay  b* 
mentioned  that,  being  a  great  wanderer,  It  ha*  cflected  tcttle- 
ment*  even  in  such  remote  Uud*  a*  the  Faene*  and  lome  ol 
the  Outer  Hebrides. 

The  genus  Pons'  belong  to  the  Fasserine  tamDy  FringillMad. 
The  American  birds  called  "  ipanow*  "  have  little  'a  common 
with  (he  memben  of  the  genus  Piuar,  and  belong  to  the  lamily 
Emberiiidae,  which  is  closely  allied  to  the  FrlntfUldae.  (A.  N.) 

IPAHTA  (Gr.  i/tb/rr^  or  Aonfolju'),  an  aadenl  dty  In 
Greece,  the  capilU  of  l^conia  and  the  most  powsful  state 
of  the  Peloponnese.  The  diy  tsy  at  the  northern  end  of  the 
central  T^rAniaw  plain,  on  the  right  bank  of  the  rivs  Eurotaa, 
a  little  uulh  of  the  point  where  It  is  joined  by  its  largest  tribu- 
tary, the  Oenus  (mod.  KeleOna).  The  ^le  is  admirably  ttled 
by  nature  to  guard  the  only  routes  by  which  an  amy  can 
penetlste  Laconla  from  the  land  side,  the  Oenus  and  Euiotss 
valley*  leading  from  Arcadia,  its  northern  neighbour,  and  the 
Langtda  Pais  over  Ml  Taygetus  connecting  Iiaconi*  anil 
Moienia.  At  the  lamc  time  its  distance  (mm  the  *ta — Sparta 
B  17  m.  from  it*  seaport,  Gythium — made  ft  invulnerabk  to  a 

L — Hmoii 
PrtkUBnt  Psw^— TradltioD  rdatea  that  SparU  w>* 
founded  by  Lacedacnum,  son  of  Zeus  and  Taygete,  who 
called  the  dty  after  the  name  of  hit  wife,  the  daughter  of 
Eurotaa.  But  Amydae  and  Tberapne  (Therapnae)  seem  to 
have  been  In  early  times  of  greater  importance  then  Sparta, 

Sparta,  the  latter  probably  the  Achaean  ca[ntBl  of  Lacnnia  and 
the  scat  of  Mendaus,  Agamemnon^s  younger  bmtber.  EJ^ty 
ye*r*  after  the  Trojan  War,  according  to  the  traditional  dimno- 
logy.  the  Dorian  migration  took  r^ace.  A  band  of  Dorian* 
((f.i,)  united  with  a  body  of  Aetollans  to  cross  the  Coiinthiaa 
Gulf  and  Invade  the  Peloponnese  from  the  -  north-  _  . 
west.  The  Aelolians  settled  In  EUl,  the  Dorians  {||I^J^ 
pushed  up  to  the  headwaters  of  the  Alpheua,  where 
they  divided  into  two  forces,  oot  ol  which  under  Cresphontei 
invaded  and  later  subdued  Mf*senia,  while  the  other,  led  by 
Aristodemus  or.  according  to  another  version,  by  his  twin  ions 
Eurysthene*  and  Piodes,  made  lis  wsy  down  the  Eunta* 
valley  and  gained  Sparta,  which  became  the  Dorian  capital 
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of  Laconla.  In  reality  this  I>OTian  immigntion  probably  con- 
sisted of  a  series  of  inroads  and  settlements  rather  than  a  single 
great  expedition,  as  depicted  by  legend,  and  was  aided  by  the 
Minyan  dements  in  the  population,  owing  to  their  dislike  of 
the  Achaean  yoke.  The  newly  founded  state  did  not  at  once 
become  powerful:  it  was  weakened  by  internal  dissension  and 
lacked  the  stability  of  a  united  and  well-organized  community. 
The  turning-point  is  marked  by  the  legislation  of  Lycurgus 
{q.v.)f  who  effected  the  unification  of  the  state  and  instituted 
that  training  which  was  its  distinguishing  feature  and  the  source 
of  its  greatness.  Nowhere  else  in  the  Greek  world  was  the 
pleasure  of  the  individual  so  thoroughly  subordinated  to  the 
interest  of  the  state.  The  whole  education  of  the  Spartan  was 
designed  to  make  him  an  efficient  soldier.  Obedience,  endur- 
ance, military  success — these  were  the  aims  constantly  kept  in 
view,  and  beside  these  all  other  ends  took  a  secondary  place. 
Never,  perhaps,  in  the  world's  luatoiy  has  a  sute  so  dearly 
Bet  a  definite  ideal  before  itsdf  or  striven  so  a>nsistently  to 
reach  it.  But  it  was  solely  in  this  consistency  and  steadfastness 
that  the  greatness  of  Sparta  lay.  Her  ideal  was  a  narrow  and 
unworthy  one,  and  was  pursued  with  a  calculating  selfishness 
and  a  total  disregard  for  the 'rights  of  others,  whidi  robbed  it 
of  the  moral  worth  it  might  otherwise  have  possessed.  *  Never- 
theless, it  is  not  probable  that  without  the  training  introduced 
by  Lycurgus  the  Spartans  would  have  been  succes^ul  in  secur- 
ing their  supremacy  in  J^Aconia,  much  less  in  the  Pdoponnese, 
for  they  formed  a  small  immigrant  band  face  to  face  with  a 
large  and  powerful  Achaean  and  autochthonous  population. 

The  Expansion  of  Sparta. — ^We  cannot  trace  in  detail  the 
process  by  which  Sparta  subjugated  the  whole  of  Laconia, 
but  apparoitly  the  first  stqp,  taken  in  the  rdgn  of  Archdaus 
and  Charillus,  was  to  secure  the  upper  Eurotas  valley,  con- 
quering the  border  territory  of  Aegys.  Archdaus'  son  Tdeclus 
is  said  to  have  taken  Amydae,  Pharis  and  Geronthrae,  thus 
mastering  the  coitial  Laconian  plain  and  the  eastern  plateau 
which  lies  between  the  Eurotas  and  Mt  Pamon:  his  son,  Alca- 
menes,  by  the  subjugation  of  Hdos  brought  the  lower  Eurotas 
plain  under  Spartan  rule^  About  this  time,  probably,  the 
Argives,  whose  territory  induded  the  whole  east  coast  of  the 
Pdoponnese  and  the  island  of  Cythera  (Herod,  i.  8a),  were 
driven  back,  and  the  whole  of  Laiconia  was  thus  incorporated 
in  the  Spartan  state.  It  was  not  k>ng  before  a  further  ex- 
tension took  place.  Under  Alcamenes  and  Theopompus  a 
war  broke  out  between  the  Spartans  and  the  Messenians,  their 
ndghbours  on  the  west,  which,  after  a  struggle 
lasting  for  twenty  years,  ended  in  the  capture  of 
the  stronghold  of  Ithome  and  the  subjection  of  the 
Messenians,  who  woe  forced  to  pay  half  the  produce  of  the  soil 
as  tribute  to  their  Spartan  overlords.  An  attempt  to  throw  off 
the  yoke  resulted  in  a  second  war,  conducted  by  the  Messenian 
hero  Aristomenes  (q.v.);  but  Spartan  tenadty  broke  down  the 
resistance  of  the  insurgents,  and  Messenia  was  made  Spartan 
territory,  just  as  Laconia  had  been,  its  inhabitants  being  re- 
duced to  the  status  of  hdots,  save  those  who,  as  perioed,  in- 
habited the  towns  on  the  sea-coast  and  a  few  settlements  inland. 
This  extension  of  Sparta's  territory  was  viewed  with  appre- 
hension by  her  neighbours  in  the  Pdoponnese.  Arcadia  and 
Argos  had  vigorously  aided  the  Messenians  in  their  two  struggles, 
and  hdp  was  also  Beoi  by  the  SicTonians,  Pisatans  and  Triphy- 
lians:  only  the  Corinthians  appear  to  have  supported  the  Spar- 
tans, doubtless  on  account  of  their  jealousy  of  their  powerful 
neighbours,  the  Argives.  At  the  dose  of  the  second  Messenian 
War,  ix.  by  the  war  631  at  latest,  no  power  could  hope  to  cope 
with  that  of  Sparta  save  Arcadia  and  Argos.  Early  in  the  6th 
century  the  Spartan  kings  Leon  and  Agasidies  made  a  vigorous 
attack  on  Tegea,  the  most  powerful  of  the  Arcadian  dties,  but 
it  was  not  until  the  reign  of  Anaxandridas  and  Ariston,  a^ut 
the  middle  of  the  century,  that  the  attack  was  successful  and 
Tegea  was  forced  to  acknowledge  Spartan  ovtf Iordshq>,  though 
retaining  its  independence.  The  final  strug^e  for  Pdoponnesian 
supremacy  was  with  Argos,  which  had  at  an  early  period 
i)een  the  most  powerful  state  of  the  peninsula,  and  cvoi  now, 
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thous^  its  territory  had  been  curtailed,  was  t  serious  rival  of 
Sparta.  But  Argos  was  now  no  longer  at  the  hdght  of  its 
power:  its  league  had  begun  to  break  up  early  in  the 
century,  and  it  could  not  in  the  impending  struggle 
count  on  the  assistance  of  its  old  allies,  Arcadia 
and  Messenia,  since  the  latter  had  been  crushed  and  robbed 
of  its  independence  and  the  former  had  adcnowledged  Spartan 
supremacy.  A  victory  won  about  546  b.c,  when  the  Lydian 
Empire  fell  before  Cyrus  ot  Persia,  made  the  Spartans  masters 
of  the  Cynuria,  the  borderland  between  Laconia  and  Argolis, 
for  which  there  had  been  an  age-long  struggle.  The  final  blow 
was  struck  by  King  Cleomenes  I.  {q.v.),  who  maimed  for  many 
years  to  come  the  Argive  power  and  left  Sparta  without  a  rival 
in  the  Pdoponnese.  In  fact,  by  the  middle  of  the  6th  century, 
and  hicreasingly  down  to  the  period  of  the  Persian  Wars, 
SparU  had  come  to  be  acknowledged  as  the  leading  state  of 
Hdlas  and  the  champion  of  Hellenism.  Croesus  of  Lydia 
had  formed  an  alliance  with  her.  Scythian  envoys  sought  her 
aid  to  stem  the  invasion  of  Darius;  to  her  the  Greeks  of  Asia 
Minor  appealed  to  withstand  the  Persian  advance  and  to  aid 
the  Ionian  revolt;  Plataea  asked  for  her  protection;  Megara 
acknowledged  her  supremacy;  and  at  the  time  of  the  Persian 
invasion  under  Xerxes  no  state  questioned  her  right  to  lead 
the.  Greek  forces  on  land  and  sea.  Of  such  a  position  Sparta 
proved  hersdf  wholly  unworthy.  As  an  ally  she  was  ineffec- 
tive, nor  could  she  ever  rid  hersdf  of  her  narrowly  Pelopon- 
nesian  outlook  sufficiently  to  throw  hersdf  heartily  into  the 
affairs  of  the  greater  Hdlas  that  lay  beyond  the  isthmus  and 
across  the  sea.  She  was  not  a  colonizing  state,  though  the 
inhabitants  of  Tarentum,  in  southern  Italy,  and  of  Lyttus,  in 
Crete,  claimed  her  as  their  mother-dty.  Moreover,  she  had  no 
share  in  the  expansion  of  Greek  commerce  and  Greek  citlture; 
and,  though  she  bore  the  reputation  of  hating  tyrants  and 
putting  them  down  where  possible,  there  can  be  little  doubt 
that  this  was  done  in  the  interests  of  ob'garchy  rather  than  qf 
liberty.  Htt  military  greatness  and  that  of  the  states  under 
her  hegemony  formed  her  sole  daim  to  lead  the  Greek  race: 
that  she  should  truly  represent  it  was  impossible. 

ConstUuiion. — Of  the  internal  devdopment  of  Sparta  down 
to  this  time  but  little  is  recorded.  This  want  of  information 
was  attributed  by  most  of  the  Greeks  to  the  stability  of  the 
Spartan  constitution,  which  had  lasted  unchanged  from  the 
days  of  Lycurgus.  But  it  is,  in  fact,  due  also  to  the  absence  of 
an  historical  literature  at  Sparta,  to  the  small  part  played  by 
written  laws,  which  were,  according  to  tradition,  expressly  pro- 
hibited by  an  ordinance  of  Lycurgus,  and  to  the  seoecy  wfaidb 
always  characterizes  an  oligarchical  rule.  At  the  head  of  the 
state  stood  two  hoeditary  kings,  pf  the  Agiad  and  Eurypcmtid 
families,  equal  in  authority,  so  that  one  could  not  act  against 
the  veto  of  his  colleague,  though  the  Agiad  king  recdved  greater 
honour  in  virtue  of  the  seniority  of  his  fanuly  (Herod.  vL  51). 
This  dual  kingship,  a  phenomoion  unique  in  Greek  ^ 
history,  was  explained  i^  Sparta  by  the  tradition  ***"*'^ 
that  on  Aristodemus's  death  he  had  been  succeeded  by  his  twin 
sons,  and  that  this  joint  rule  had  been  perpetuated.  Modern 
scholars  have  advanced  various  theories  to  account  for  the 
anomaly.  Some  suppose  that  it  must  be  explained  as  an  attempt 
to  avoid  absolutism,  and  is  parallded  by  the  analogous  instance 
of  the  consuls  at  Rome.  Others  think  that  it  points  to  a  com- 
promise arrived  at  to  end  the  struggle  between  two  families 
or  communities,  or  that  the  two  royal  houses  Tq>rcsent  respec- 
tivdy  the  Spartan  conquerors  and  their  Achaean  predecessors: 
those  who  bold  this  last  view  i^peal  to  the  words  attributed 
by  Herodotus  (v.  7a)  to  Cleomenes  I.:  "  I  am  no  Dorian,  but 
an  Achaean."  The  duties  of  the  kings  were  mainly  reUgioos, 
judicial  and  military.  They  were  the  chief  priests  of  the 
state,  and  had  to  perform  certain  sacrifices  and  to  «w«m»««n 
communication  with  the  Ddphlan  sanctuary,  which  always 
exerdsed  great  authority  m  Spartan  politics.  Their  judidal 
functions  had  at  the  time  when  Herodotus  wrote  (abmit  430 
B.c)  been  restricted  to  cases  dealing  with  heiresses,  adoptions 
and  the  public  roads:  dvil  cases  were  decided  by  the  cpbof^ 
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oiminBl  junsdiction  had  passed  to  the  oonncfl  of  dden  and  the 
epboxs.  It  was  in  the  military  q>heTe  that  the  powea  of  the 
kinga  were  most  unrestricted.  Aristotle  describes  the  king- 
ship at  Sparta  as  "  a  kind  of  unlimited  and  perpetual  general- 
ship "  iPtd,  iii.  12850),  while  Isocrates  refers  to  the  Spartans 
as  "  subject  to  an  oU^uchy  at  home,  to  a  kingship  on  cam- 
paign "  (iiL  34).  Here  also,  however,  the  royd  prerogatives 
were  curtaQed  in  course  of  time:  from  the  period  of  the  Per- 
sian wars  the  king  lost  the  right  of  declaring  war  on  whom  he 
pleased,  he  was.  accompanied  to  the  field  by  two  ephors,  and  he 
was  supplanted  also  by  the  ephors  in  the  control  of  foreign 
policy.  More  and  more,  as  time  went  on,  the  kings  became 
mere  figure-heads,  except  in  their  capacity  as  generab,  and  the 
real  power  was  transferred  to  the  ephors  and  to  the  gerousia 
{q.9.).  The  reason  for  this  change  lay  partly  in  the  fact  that 
the  ephorSy  chosen  by  popular  dection  from  the  whole  body 
of  dtizens,  rq>resented  a  democratic  element  in  the  constitution 
without  Isolating  those  oligarchical  methods  which  seemed 
necessary  for  ita  satisfactory  administration;  partly  in  the  weak- 
ness of  the  kingship,  the  dual  character  of  which  inevitably 
gave  rise  to  jealousy  and  discord  between  the  two  holders  of 
the  oflSce,  often  resulting  in  a  practical  deadlock;  partly  in  the 
loss  of  prestige  suffered  by  the  kingship,  espedally  during  the 
5th  century,  owing  to  these  quarrels,  to  the  frequency  with 
which  kings  ascended  the  throne  as  minors  and  a  regency  was 
necessary,  and  to  the  many  cases  in  which  a  king  was,  rightly 
or  wTonj^y,  suspected  of  having  accepted  bribes  from  the 
enemies  of  the  state  and  was  condemned  and  banished.  In 
the  powers  exercised  by  the  assembly  of  the  dtizens  or  apella 
(q.9.)  we  cannot  trace  any  development,  owing  to  the  scantiness 
of  our  sources.  The  Spartan  was  essentially  a  soldier,  trained 
to  obedience  and  endurance:  he  became  a  politician  only  if 
chosen  as  ephor  for  a  single  year  or  elected  a  life  member  of 
the  council  after  his  sixtieth  year  had  brought  freedom  from 
military  service. 

Shortly  after  birth  the  child  was  brought  before  the  dders 
of  the  tribe,  who  dedded  whether  it  was  to  be  reared:  if  de- 
fective  or  weakly,  it  was  exposed  in  the  so-called 
aSSai  Apothetae  (al  'AvoOlreu,  from  Air^rot,  hidden). 
Thus  was  secured,  as  far  as  could  be,  the  main- 
tenance of  a  high  standard  of  physical  effidency,  and  thus 
from  the  earliest  days  of  the  Spartan  the  absolute  daim 
of  the  state  to  his  life  and  service  was  indicated  and  enforced. 
Till  their  seventh  year  boya  were  educated  at  home:  from  that 
time  their  training  was  undertaken  by  the  state  and  super- 
vised by  the  muiwdftott  an  of&dal  appolhted  for  that  purpose. 
This  training  consisted  for  the  most  part  in  physiol  exer- 
cises, such  as  dancing,  gsrmnastics,  ball-games,  &c.,  with  music 
and  literature  occupying  a  subordinate  position.  From  the 
twentieth  year  began  the  Spartan's  liability  to  military  service 
and  his  membership  of  one  of  the  Mptta  or  ^tUrta  (dining 
messes  or  dubs),  composed  of  about  fifteen  members  each,  to 
one  of  which  every  dtizen  must  bdong.  At  thirty  began  the 
full  citizen  rights  and  duties.  For  the  exercise  of  these  three 
conditions  were  requisite:  Spartiate  birth,  the  training  pre- 
scribed by  law,  and  partidpation  in  and  contribution  to  one 
of  the  dining-dubs.  Those  who  fulfilled  these  conditions  were 
the  ^/lotot  (peers),  citizens  in  the  fullest  sense  of  the  word, 
while  those  who  failed  were  called  {nrofuLoif€S  (lesser  men), 
and  retained  only  t]ie  dvil  rights  of  citizenship. 

Spartiales  were  'nbsolutdy  debarred  by  law  from  trade  or 
manufacture,  which  consequently  rested  in  the  hands  of  the 
^^^^,  pcrioed  iq.v.)f  and  were  forbidden  to  possess  either 
System.  ^old  or  silver,  the  currency  consisting  of  bars  of 
iron:  but  there  can  be  no  doubt  that  this  pro- 
hibition was  evaded  in  various  ways.  Wealth  was,  in  theory 
at  least,  derived  entirely  from  landed  property,  and  consisted 
in  the  annual  return  made  by  the  helots  iq.v.)  who  cultivated 
the  plots  of  ground  allotted  to  the  Spartiates.  But  this  attempt 
to  equalize  property  proved  a  failure:  from  early  rimes  there 
were  marked  differences  of  wealth  within  the  state,  and  these 
became  even  more  serious  after  the  law  of  Epitadeus,  passed 
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at  some  time  after  the  Pdopoimesian  War,  removed  the  legal 
prohibition  of  the  gift  or  bequest  of  land.  Later  we  find  the 
soil  coming  more  and  more  into  the  poasesdon  of  large  land- 
holders, and  by  the  middle  of  the  3rd  century  9.C.  neariy  two- 
fifths  of  Laoonia  belonged  to  women.  Hand  in  hand  with  this 
process  went  a  serious  diminution  in  the  number  of  full  dtizens, 
who  had  numbered  8000  at  the  beginning  of  the  5th  century, 
but  had  sunk  by  Aristotle's  day  to  less  than  1000,  and  had 
further  decreased  to  700  at  the  accession  of  Agis  IV.  hi  944  B.C. 
The  Spartans  did  what  they  could  to  remedy  this  by  law:  certain 
penalUes  wen  imposed  upon  those  who  remamed  unmarried 
or  who  married  too  late  in  life.  But  the  decay  was  too  deep- 
rooted  to  be  eradicated  by  such  means,  and  we  shall  see  that 
at  a  late  period  in  Sparta's  history  an  attempt  was  made  without 
success  to  deal  with  the  evil  by  much  more  drastic  measures. 

The  sth  Century  b.c— The  beginning  of  the  5th  century  saw 
Sparta  at  the  height  of  her  power,  though  her  prestige  must 
have  suffered  in  the  fruitless  attempts  made  to  impose  upon 
Athens  an  oligarchical  regime  after  the  fall  of  the  Peisis- 
tratid  tyranny  in  5x0.  But  after  the  Persian  Wars  the  Spartan 
supremacy  could  no  longer  remain  undiallenged.  Sparta  had 
despatched  an  army  in  490  to  aid  Athens  in  repelling  the 
armamfent  sent  against  it  by  Darius  under  the  command  of  Datia 
and  Artaphemes:  but  it  arrived  after  the  battle  of  Marathon 
had  been  fought  and  the  issue  of  the  conflict  dedded.  In  the 
second  campaign,  conducted  ten  years  later  by  Xerxes  in  person, 
Sparta  took  a  more  active  share  and  assumed  the  command  of 
the  combined  Greek  forces  by  sea  and  land.  Yet,  in  spite  of 
the  heroic  defence  of  Thermopylae  by  the  Spartan  king  Leo- 
nidas  (^.v.),  the  glory  of  the  decisive  victory  at  Salamis  fell  in 
great  measure  to  Uie  Athenians,  and  their  patriotism, 
self-sacrifice  and  energy  contrasted  strongly  with 
the  hesitarion  of  the  Spartans  and  the  selfish  policy 
which  they  advocated  of  ddending  the  Pdoponnese  only.  By 
the  battle  of  Plataea  (479  B.C.),  won  by  a  Spartan  general, 
and  dedded  chiefly  by  the  steadfastness  of  Spartan  troops, 
the  state  partially  recovered  its  prestige,  but  only  so  far  as  land 
operations  were  concerned:  the  victory  of  Myrale,  won  in  the 
same  year,  was  achieved  by  the  united  Greek  fleet,  and  the 
capture  of  Sestos,  which  foHowed,  was  due  to  the  Athenians, 
the  Pdoponnesians  having  returned  home  before  the  siege  was 
begun.  Sparta  fdt  that  an  effort  was  necessary  to  recover  her 
.position,  and  Pausanias,  the  victor  of  Plataea,  was  sent  out  as 
admiral  of  the  Greek  fleet.  But  though  he  won  considerable 
successes,  his  overbearing  and  despoUc  behaviour  and  the 
suspidon  that  he  was  intriguing  with  the  Persian  king  alienated 
the  sympathies  of  those  under  his  command:  he  was  recalled 
by  the  ephors,  and  his  successor,  Dords,  was  a  weak  man  who 
aUowed  the  transference  of  the  hegemony  from  Sparta  to  Athens 
to  take  place  without  striking  a  blow  (see  Dsliam  League). 
By  the  withdrawal  of  Sparta  and  her  Peloponnesian  allies  from 
the  fleet  the  perils  and  the  glories  of  the  Persian  War  were  left 
to  Athens,  who,  thou^  at  the  outset  merely  the  leading  state 
in  a  confederacy  of  free  allies,  soon  began  to  make  herself  the 
mistress  of  an  empire.  Sparta  took  no  steps  at  first  to  prevent 
this.  Her  interesu  and  those  of  Athens  did  not  directly  clash, 
for  Athens  included  in  her  empire  only  the  islands  of  the  Aegean 
and  the  towns  on  its  north  and  east  coasts,  which  Uy  outside 
the  Spartan  political  horizon:  with  the  Peloponnese  Athens 
did  not  meddle.  Moreover,  Sparta's  attention  was  at  this  time 
fully  occupied  by  troubles  nearer  home — the  plots  of  Pausanias 
not  only  with  the  Persian  king  but  with  the  Laconian  helots; 
the  revolt  of  Tegea  (c.  473-71),  rendered  all  the  more  formidable 
by  the  partidpation  of  Argos;  the  earthquake  which  in  464 
devastated  Sparta;  and  the  rising  of  the  Messenian  helots,  which 
immediately  followed.  But  there  was  a  growing  estrangement 
from  Athens,  which  ended  at  length  in  an  open  breach.  The 
insulting  dismissal  of  a  large  body  oC  Athenian  troops  which 
had  come,  under  Cimon,  to  aid  the  Spartans  in  the 
siege  of  the  Messenian  stronghold  of  Ithome,  the 
consummation  of  the  Attic  democracy  under  Ephi- 
altes  and  Perides,  the  conduaion  of  an  alliance  between  Athens 
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and  ArgOB,  wlikh  iho  about  thii  time  became  democratic, 
muted  with  other  causes  to  bring  about  a  rupture  between  the 
Athenians  and  the  Pdoponnesian  League.  In  this  so-called 
first  Peloponncsian  War  SparU  herself  took  but  a  small  share 
beyond  helping  to  inflict  a  defeat  on  the  Athenians  at  Tanagra 
in  457  B.C  After  this  battle  they  concluded  a  truce,  which  gave 
the  Athenians  an  opportunity  of  taking  their ,  revenge  on  the 
Boeotianrat  the  battle  of  Oenophyta,  of  annexing  to  their 
empire  Boeotia,  Phods  and  Locris,  and  of  subjugating  Acgina. 
In  449  the  war  was  ended  by  a  five  years'  truce,  but  after  Athens 
had  lost  her  mainland  empire  by  the  battle  of  Coronea  and  the 
revolt  of  Megara  a  thirty  years'  peace  was  concluded,  probably 
in  Uie  whiter  446-445  B.C  By  this  Athens  was  obli|^  to  sur- 
render Troesen,  Achaea  and  the  two  Megarian  ports,  Nisaea 
and  Pegae,  but  otherwise  the  status  quo  was  maintained.  A 
fresh  strunle,  the  great  Pdoponnesian  War  (9.V.),  broke  out 
in  431  B.C  This  may  be  to  a  certain  extent  regarded  as  a 
contest  between  Ionian  and  Dorian;  it  may  with  greater  truth 
be  called  a  struggle  between  the  democratic  and  oligarchic 
principles  of  government;  but  at  bottom  its  cause 
jMui  ^^  neither  radal  nor  constitutional,  but  economic 
The  maritime  supremacy  of  Athens  was  used  for 
commercial  purposes,  and  important  members  of  the  Pekipon- 
nesian  confederacy,  whose  wealth  depended  largely  on  their 
commerce,  notably  Corinth,  Megara,  Sicyon  and  ^idaurus, 
were  being  slowly  but  rdenUessly  crushed.  Materially  Sparta 
must  have  remahied  almost  unaffected,  but  she  was  forttd  to 
take  action  by  the  pressure  of  her  allies  and  by  the  necessities 
imposed  by  her  position  as  head  of  the  league.  She  did  not, 
however,  prosecute  the  war  with  any  marked  vigour:  her 
operations  were  almost  confined  to' an  annual  inroad  into  Attica, 
and  when  iil  425  a  body  of  Spartiates  was  captured  by  the 
Athenians  at  Pylos  she  was  ready,  and  even  anxious,  to  ter- 
minate the  war  on  any  reasonable  conditions.  That  the  terms 
of  the  Peace  of  Nidas,  which  in  421  concluded  the  first  phase 
of  the  war,  were  rather  in  favour  of  Sparta  than  of  Athens  was 
due  almost  entirdy  to  the  energy  and  insight  of  an  individual 
Spartan,  Brasidas  (q.v.),  and  the  disastrous  attempt  of  Athens 
to  .regahi  its  lost  land-empire.  The  final  success  of  Sparta 
and  Uie  capture  of  Athens  in  405  were  brought  about  partly 
by  the  treschery  of  Aldbiadcs,  who  induced  the  state  to  send 
Gylippus  to  conduct  the  defence  of  Syracuse,  to  fortify  Decdea 
in  northern  Attica,  and  to  adopt  a  vigorous  policy  of  aiding 
Athenian  allies  to  revolt.  The  lack  of  funds  which  would  have 
proved  fatal  to  Spartan  naval  warfare  was  remedied  by  the 
intervention  of  Persia,,  which  supplied  large  subsidies,  and 
Spartan  good  fortune  culminated  in  the  possession  at  this 
time  of  an  admirsl  of  boundless  vigour  and  considerable 
military  ability,  Lysander,  to  whom  much  of  Sparu's  success 
is  attributable. 

The  4tk  Century.—Tht  fall  of  Athens  left  SparU  once  again 
supreme  in  the  Greek  world  and  demonstrated  dearly  her 
total  unfitness  for  rule.  Everywhere  democracy  was  replaced 
by  a  philo-Laoonian  oligarchy,  usually  consisting  of  ten  men 
undtf  a  harmost  or  governor  pledged  to  Spartan 
interests,  and  even  in  Laconia  itself  the  narrow 
and  selfish  character  of  the  Spartan  rule  led  to  a 
serious  conq>iracy.  For  a  short  time,  indeed,  under  the 
energetic  rule  of  Agesilaus,  it  seemed  as  if  Sparta  would  pursue 
a,  Hellenic  policy  and  carry  on  the  war  against  Persia.  But 
troubles  soon  broke  out  in  Greece,  Agesilaus  was  recalled  from 
Asia  Minor,  and  his  schemes  and  successes  were  rendered  fruit- 
less. Further,  the  naval  activity  displayed  by  Sparta  during  the 
closing  years  of  the  Peloponncsian  War  abat^  when  Persian 
subsidies  were  withdrawn,  and  the  ambitious  projects  of  Ly- 
sander led  to  his  disgrace,  which  was  followed  by  his  death  at 
Haliartus  in  395.  In  the  following  year  the  Spartan  navy  under 
Peisander,  Agesilaus'  brother-in-law,  was  ddeated  off  Cnidus 
by  the  Persian  fleet  under  Conon  and  Phamabazus,  and  for 
the  future  Sparta  ceased  to  be  a  maritime  power.  In  Greece 
itself  meanwhile  the  opposition  to  Sparta  was  growing  increas- 
ingly powerful,  and,  though  at  Coronea  Agesilaus  had  slightly 


the  better  of  the  Boeotians  and  at  Corinth  the  Spartans  raaiik* 
tained  their  position,  yet  they  felt  it  necessary  to  rid  them- 
sdves  of  Persian  hostility  and  if  possible  use  the  Persian  power 
to  strengthen  their  own  position  at  home:  they  thorefore 
concluded  with  Artaxerxes  II.  the  humiliating  Peace  of 
Antalddas  (387  B.C.),  by  which  they  surrendered  to  the  Great 
King  the  Greek  dties  of  the  Asia  Minor  coast  and  of  Cyprus,  and 
stipulated  for  the  independence  of  all  other  Greek  dties.  This 
last  dause  led  to  a  long  and  desultory  war  with  Thd>es,  which 
refused  to  acknowledge  the  independence  of  the  Boeotian 
towns  under  its  hegemony:  the  Cadmeia,  the  dtadd  of  Thebes, 
was  treacherously  seised  by  Phoebidas  in  383  and  hdd  by  the 
Spartans  until  379.  Still  more  momentous  was  the  Spartan 
action  in  crushing  the  Olynthiac  Confederation  (see  Olynthxjs), 
which  might  have  been  able  to  stay  the  growth  of  Macedonian 
power.  In  371  a  fresh  peace  congress  was  summoned  at  Sparta 
to  ratify  the  Peace  of  Callias.  Again  the  Thebana  refused  to 
renounce  their  Boeotian  hegemony,  and  the  Spartan  attempt 
at  coerdon  ended  in  the  defeat  of  the  Spartan  army  at  the 
battle  of  Leuctra  and  the  death  of  its  leader.  King  Qeombrotua. 
The  result  of  the  battle  was  to  transfer  the  Greek  supremacy 
from  Sparta  to  Thebes. 

In  the  course  of  three  expeditions  to  the  Pdoponnese  con- 
ducted by  Epaminondas,  the  greatest  soldier  and  ntaffsman 
Thebes  ever  produced,  Sparta  was  weakened  by 
the  loss  of  Messenia,  which  was  restored  to  an  in- 
dependent position  with  the  newly  built  Messene 
as  its  capital,  and  by  the.  foundation  of  Megalopolis  aa  the 
capital  of  Arcadia.  The  invading  army  even  made  its  way 
into  Iiamnia  and  devastated  the  whole  of  its  southern  portion; 
but  the  courage  and  coolness  of  Agesilaus  saved  Sparta  itself 
from  attack.  On  Epaminondas'  fourth  expedition  Sparta 
was  again  within  an  ace  of  capture,  but  once  more  the  danger 
was  averted  just  in  time;  and  though  at  Mantinea  (363  B.C.) 
the  Thebans,  together  with  the  Arcadians,  Measeniana  and 
Argives,  gained  a  victory  over  the  combined  Mantinean,  Athenian 
and  Spartan  forces,  yet  the  death  of  Epaminondas  in  the  battle 
more  than  counterbaUnced  the  Theban  victory  and  led  to  the 
vpittAy  break-up  of  their  supremacy.  But  Sparta  had  neither 
the  men  nor  the  money  to  recover  her  lost  position,  and  the 
continued  existence  on  her  borders  of  an  independent  Messenia 
and  Arcadia  kept  her  in  constant  fear  for  her  own  safety.  She 
did,  indeed,  join  with  Athens  and  Achaea  in  353  to  prevent 
Philip  of  Macedon  passing  Thermopylae  and  ottering  Phods, 
but  beyond  this  she  took  no  part  in.  the  struggle  of  ^^ 
Greece  with  the  new  power  which  had  q>rung  up  on  mUeatm. 
her  nwthem  borders.  No  Spartiale  fought  on  the 
fidd  of  Chaeronea.  After  the  battle,  however,  she  refused  to 
submit  voluntarily  to  Philip,  and  was  forced  to  do  so  by  the 
devastation  of  Iiaconia  and  the  transference  of  Mrtain  border 
districts  to  the  neighbouring  states  of  Aigos,  Arcadia  and 
Messenia.  During  the  absence  of  Alexander  the  Great  in  the 
East  Agis  III.  revoked,  but  the  rising  was  crushed  by  Anti- 
pater,  and  a  similar  attempt  to  throw  off  the  Macedonian  yoke 
made  by  Archidamus  IV.  in  the  troubk>us  period  which  suc- 
ceeded Alexander's  death  was  frustrated  by  Demetrius  Polior- 
cetes  in  394  B.c.  Twenty-two  years  later  the  city  was  attacked 
by  an  immense  force  under  Pyrrhus,  but  Spartan  bravery  had 
not  died  out  and  the  formidable  en«ny  was  repulsed,  even  the 
women  taking  part  in  the  defence  of  the  dty.  About  244  an 
Aelolian  army  overran  lAronia,  working  irreparable  harm  and 
carrying  off,  it  is  said,  50,000  captives. 

But  the  sodal  evils  within  the  state  were  even  harder  to 
combat  than  foes  without.  Avarice,  luxury  and  the  glaring 
inequality  in  the  distribution  of  wealth,  threatened  to  bring 
about  the  speedy  fall  of  the  state  if  no  cure  could  be  found. 
Agis  IV.  and  Cleomenes  III.  Iqq.v.)  made  an  heroic  and  entirely 
disinterested  attempt  in  the  latter  part  of  the  3rd  century  to 
improve  the  conditions  by  a  redistribution  of  land,  a  widening 
of  the  dtizen  body,  and  a  restoration  of  the  old  severe  training 
and  simple  life.  But  the  evil  was  too  deep-seated  to  be  remedied 
by  these  artificial  means;  Agis  was  awsaswinatod,  and  the 
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Tefonns  of  Qeomencs  seem  to  have  had  no  permanoait  e£Fect. 
The  reign  of  Cleomenes  is  marked  also  by  a  determined  effort 
to  cope  with  the  rising  power  of  the  Achaean  League  (7.  v.)  and  to 
recover  for  Sparta  her  long-lost  supremacy  in  the  Peloponnese, 
and  even  throughout  Greece.  The  battle  of  Sellasia  (322  B.C.), 
in  which  CIcomenes  was  defeated  by  the  Achaeans  and  Antigonus 
Doson  of  Macedonia,  and  the  death  of  the  king,  which  occurred 
shortly  afterwards  in  Egypt,  put  an  end  to  these  hopes.  The 
same  reign  saw  also  an  important  constitutional  change,  the 
substitution  of  a  board  of  patronomi  for  the  ephors,  whose 
power  had  become  almost  despotic,  and  the  curtailment  of  the 
functions  excrdsed  by  the  gerousia;  these  measures  were, 
however,  cancelled  by  Antigonus.  It  was  not  long  afterwards 
that  the  dual  kingship  ceased  and  Sparta  fell  voider  the  sway 
of  a  series  of  cruel  and  rapacious  tyrants — Lycurgus,  Machanl- 
das,  who  was  killed  by  Philopoemen,  and  Nabis,  who,  if  we 
may  trust  the  accounts  given  by  Polybius  and  Livy,  was  little 
better  than  a  bandit  chieftain,  holding  Sparta  by  means  of 
extreme  cruelty  and  oppression,  and  using  mercenary  troops  to 
a  large  extent  in  bis  wars. 

The  Intervention  of  Rome.— We  must  admit,  however,  that  a 
vigorous  struggle  was  maintained  with  the  Achaean  League 
and  with  Macedon  until  the  Romans,  after  the  conclusion  of 
their  war  with  Philip  V.,  sent  an  army  into  Laconia  under 
T.  Quinctius  Flamininua.  Nabis  was  forced  to  capitulate,  evacu- 
ating all  his  possessions  outside  Laconia,  surrendering  the 
Laconian  seaports  and  his  navy,  and  paying  an  indemnity 
of  500  talents  (Livy  xxxiv.  33-43).  On  the  departure  of  the 
Romans  he  succeeded  in  recovoing  Gythium,  in  spite  of  an 
attempt  to  relieve  it  made  by  the  Achaeans  under  Philopoemen, 
but  in  an  encounter  he  suffered  a  crushing  defeat  at  the  hands 
of  that  general,  who  for  thirty  days  ravaj^ed  Laconia  unopposed. 
Nabis  wa^  assassinated  in  192,  and  Sparta  was  forced  by  Philo- 
poemen to  enrol  itadf  as  a  member  of  the  Achaean  League 
iq.v.)  under  a  phil-Achaean  aristocracy.  But  this 
gave  rise  to  chronic  disorders  and  disputes,  which  led 
to  armed  intervention  on  the  part  of  the  Achaeans, 
who  compelled  the  Spartans  to  submit  to  the  overthrow  of  their 
dty  walls,  the  dismissal  of  their  mercenary  troops,  the  recall 
of  all  exiles,  the  abandonment  of  the  old  Lycurgan  constitution 
and  the  adoption  of  the  Achaean  laws  and  institutions 
(188  B.C.).  Again  and  again  the  relations  between  the  Spartans 
and  the  Achaean  League  formed  the  occasion  of  discussions  in 
the  Roman  senate  or  of  the  despatch  of  Roman  embassies  to 
Greece,  but  no  decisive  intervention  took  place  until  a  fresh 
dispute  about  the  ptosition  of  Sparta  in  the  league  led  to  a  de- 
cision of  the  Romans  that  Sparta,  Corinth,  Argos,  Arcadian 
Orchomenus  and  Heradea  on  Oeta  should  be  severed  from  it. 
This  resulted  in  an  open  breach  between  the  league  and  Rome, 
and  eventually,  in  146  B.C.,  after  the  sack  of  Corinth,  in  the 
dissolution  of  the  league  and  the  annexation  of  Greece  to  the 
Roman  province  of  Macedonia.  For  Sparta  the  long  era  of 
war  and  intestine  struggle  had  ceased  and  one  of  peace  and  a 
revived  pro^>erity  took  its  place,  as  is  witnessed  by  the 
numerous  extant  inscriptions  bdonging  to  this  period.  As 
an  allied  dty  k  was  exempt  from  direct  taxation,  though 
compelled  on  occasions  to  make  "  voluntary "  presents  to 
Roman  generals.  Political  ambit  bn  was  restricted  to  the 
tenure  of  the  munidpal  magistracies,  culminating  in  the  o£Bces 
of  nomophylax,  ephor  and  patronomus.  Augustus  showed 
marked  favour  to  the  city,  Hadrian  twice  visited  it  during  his 
journeys  in  the  East  and  accepted  the  title  of  eponymous 
patronomus.  The  old  warlike  spirit  found  an  outlet  chiefly  in 
the  vigorous  but  peaceful  contests  held  in  the  gynmasium, 
the  ball-place,  and  the  arena  before  the  teipple  of  Artemis 
Orthia:  sometimes  too  it  found  a  vent  in  actual  campaigning, 
as  when  Spartans  were  enrolled  for  service  against  the  Parthians 
by  the  emperors  Ludus  Verus,  Septimius  Severus  and  Cara- 
calla.  Laconia  was  subsequently  overrun,  like  so  much  of  the 
Roman  Empire,  by  barbarian  hordes. 

Medieval  Sparta. — In  a.d.  396  Alaric  destroyed  the  city  and 
at  a  later  period  Laconia  was  invaded  and  settled  by  Slavonic 


tribes,  especially  the  MeBngs  and  Eeerits,  who  in  turn  bad  to  give 
way  before  the  advance  of  the  Byzantine  power,  though  pre- 
serving a  partial  independence  in  the  mountainous  regions. 
The  Franks  on  their  arrival  in  the  Morea  found  a  fortified  dty 
named  Lacedaemonia  occupying  part  of  the  site  of  andent 
Sparta,  and  this  oontinuied  to  exist,  though  greatly  depopulated, 
even  after  Guillaume  de  Villdiardouin  had  in  1248-1249  founded 
the  fortress  and  dty  of  Misithra,  or  Mistia,  on  a  spur  of  Tay- 
getus  some  3  m.  north-west  of  Sparta.  This  passed  shortly 
afterwards  into  the  hands  of  the  Byzantines,  who  retained  it 
until  the  Turks  under  Mahonuned  11.  captured  it  in  1460; 
In  1687  it  came  into  the  possession  of  the  Venetians,  from  whom 
it  was  wrested  in  1715  by  the  Turk&  Thus  for  nearly  six 
centtuies  it  was  Mistra  and  not  Sparta  which  formed  the  centre 
and  focus  of  lATonian  history. 

The  Modem  City. — ^In  1834,  after  the  War  of  Independence 
had  resulted  in  the  liberation  of  Greece,  the  modem  town  of 
Sparta  was  built  on  part  of  the  andoit  site  from  the  designs  of 
Baxon  Jochmus,  and  Mistra  decayed  until  now  it  is  in  ruins 
and  almost  deserted.  Sparta  is  the  capital  of  the  prefecture 
(po/iAt)  of  Lacedaemon  and  has  a  population,  according  to  the 
census  taken  in  1907,  of  4456:  but  with  the  exception  of  several 
silk  factories  there  is  but  little  industry,  and  the  devdopment 
of  the  dty  is  hampered  by  the  unhealthiness  of  its  situation, 
its  distance  from  the  sea  and  the  absence  of  railway  communi- 
cation with  the  rest  of  Greece.  As  a  result  of  popular  damour, 
however,  a  survey  for  a  railway  was  begxm  in  1907,  an  event 
of  great  importance  for  the  prosperity  of  Sparta  and  of  the 
whole  Euiotas  Plain. 

n. — ^Abcbaeolooy 

There  is  a  well-known  passage  in  Thucydides  which  runs 
thus:  "  Suppose  the  dty  of  Sparta  to  be  deserted,  and 
nothing  left  but  the  temples  and  the  ground-plan,  distant 
ages  would  be  very  -unwilling  to  bdieve  that  the  power  of 
the  Lacedaenaonians  was  at  all  equal  to  their  fame.  .  .  . 
Thdr  dty  is  not  built  continuously,  and  has  no  q;>lendid  temples 
or  other  edifices;  it  rather  resembles  a  group  of  villages,  like 
the  andent  towns  of  Hellas,  and  would  therefore  make  a  poor 
show"  (L  xo,  trans.  Jowett).  And  the  first  feeling  of  most 
travellers  who  visit  modem  Sparta  is  one  of  disappointment 
with  -the  andent  remains:  it  is  rather  the  loveliness  and  gran- 
deur of  the  situati<m  and  the  fasdnation  of  Mistra,  with  its 
grass-grown  streets,  its  decaying  houses,  its  ruined  fortress 
and  its  beautiful  Byzantine  churches,  that  r«nain  as  a  lasting 
and  cherished  memory.  Until  1905  the  chief  andent  buildings 
at  Sparta  were  the  theatre,  of  which,  however,  little  shows 
above  ground  except  portions  of  the  retaining  walls;  the  so- 
called  Tomb  of  Leonidas,  a  quadrangular  building,  perhaps  a 
temple,  constructed  of  immense  blocks  of  stone  and  containing 
two  chambers;  the  foundation  of  an  andent  bridge  over  the 
Eurotas;  the  mins  of  a  circular  structure;  some  remains  of  late 
Roman  fortifications;  several  brick  buildings  and  mosaic  pave- 
ments. To  these  must  be  added  the  inscriptions,  sculptures 
and  other  objects  collected  in  the  local  museum,  founded  by 
Stamatakis  in  1872  and  enlarged  in  X907,  or  built  mto  the 
walls  of  houses  or  churches.  Though  excavations  were  carried 
on  near  Sparta,  on  the  site  of  the  Amydaeum  in  1890  by  Tsoun- 
tas,  and  in  1904  by  Furtwttngler,  and  at  the  shrine  of  Menelaus 
in  Therapne  by  Ross  in  1833  and  1841,  and  by  Kastriotis  in 
1889  and  X900,  yet  no  organized  work  was  tried  in  Sparta  itself 
save  the  partial  excavation  of  the  "xound  building"  under- 
taken m  1892  and  1893  by  the  American  School  at  Athens;  the 
structure  has  been  since  found  to  be  a  semicircular  retaining- 
wall  of  good  Hellenic  work,  though  partly  restored  in  Roman 
times. 

In  1904  the  British  School  at  Athens  began  a  thorough  ex- 
ploration of  Laconia,  and  in  the  following  year  excavations  were 
made  at  Thalamae,  Geionthrae,  and  Angdona  near  Monemvasia, 
while  several  medieval  fortresses  were  surveyed.  In  1906  ex- 
cavations began  in  Sparta  itself  with  results  of  great  value,  which 
have  been  published  in  the  Brilitk  School  Amimalf  voL  lii.  sqq- 
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lubKquently 
ununi  Loat  lo  view,  provea  to  dc  a  ineiirc-mte  building  coa- 
stiucted  ftoon  ■!(«  A.o.  loo  Eound  ibe  ^iat  and  La  fiant  td  the 
temple  ol  Anemil  Orlhia.  Heie  muiical  and  gymnutk  csd- 
Icsts  took  pUce  u  weU  aft  tlie  famoiu  flogging-ordcaJ  idiamat- 
litosii).  Thelemple.whichcantxdalnl  to  the  ind  century  B.C. 
leau  on  Ibe  (oundition  of  an  older  temple  o[  the  6th  centucy, 
and  clow  beside  it  were  found  the  tcaoly  lemiini  ol  a  yet 
eailiei  temple,  dating  (ram  [he  qib  or  eveo  the  loth  ceniuiy. 
The  votive  offeiinga  in  cUy,  amber,  broiue,  ivmy  and  lead 
found  in  graal  profuaion  within  the  precinct  t»nge  from  the  (plh 
to  the  41b  century  B.C.  and  )upply  invaluable  evidence  foi 
early  Spartan  art;  tbey  prove  that  Sparta  reached  her  artistic 
lenitb  in  Ibe  Ith  cenluiy  and  that  her  decline  had  already 
begun  in  tbe  6th.  In  i(>07  the  lanctuary  of  Athena  "nf  the 
Brucn  Houk  "  (XaXitlHjfDt)  waa  located  an  the  Acnpolia 
inunedLatdy  above  the  theatret  and  though  the  actual  temple 
ii  almost  completely  destiDyed,  fiagmenta  of  the  capitali  show 
''    '  ''  '^    ~    '  1  style,  and  thesitehasproduced  the  longest 
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onsiderable  numbei  of  votive  < 
nleiat.  The  Greek  dly-wall, 
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leatly 


6  m.  (Polyb.  it 
polit,  part  of  which  probably  data  from  the  yean  following 
the  Gothic  laid  of  *.□.  iGi,  wai  also  mvatigated.  Besides  the 
actual  buildings  discovered,  a  number  of  points  were  fixed 
which  greatly  facilitate  the  study  of  Spartan  topography, 
based  upon  the  description  left  us  by  Pausaoias.  Excavations 
earned  on  In  1910  showed  that  the  town  of  the  "  Mycenean  " 
period  which  lay  on  the  left,  bank  of  the  Eurotaa  a  little  to  the 
south-east  of  Sparta  was  roughly  tiiangular  in  shape,  with  its 
Ipci  lowaidl  the  north:  its  area  is  appminiately  equid  to  that 
o(  Sputa,  but  denudation  and  destruction  have  wraught  havoc 
with  its  buildings  and  nothing  is  lelt  save  Tuioed  foundation) 
and  broken  polsbeidi. 

AuTKoaims.— /riifory:  J.C.F.Manso.  £pvU  (j  vols..  Lei piig, 
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(Cotijnien.  1071)1  G.  Buioll,  Dii  LoWaiKHiur  mid  ikri  Bunia- 

rjifn  (Leipiig,  ttjt),  for  the  6th  century  and  the  Penian  wars; 
hfeibit,  iur  CttckUUe  dtr  aitiairliin  FiUHk  SpvUi  im  Ztil- 
olur  da  ptlatmnrnickn  Kritia  (Ltipilg,  1853);  E.  von  Stern. 
GriclikUi  dtr  iporU*.  u.  UuBamiiiktn  Annuiiu,  Ac  (Dorpal. 
18S4),  iramsB}  to  ]6l  B.C.;  }.  Facarmr.SparU  m  da  SttiaU 
bet  LiuH'i  bii  turn  VerKlm„dfn  dii  Nnmmi  (Munich,  186J); 
and  the  general  Creek  hiuories  o(  C.  .Crote,  E.  Meyer,  G,  Buwlt, 
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(Leghorn,  lOOJ);  H.  Oabnel,  Cr  mufiilralibui  Laadatmnumm 
(BerUn,  n.d.):  L.  Auerbach,  Di  LaaSiiminiionim  rtplmi  (Beriln. 
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in  Htrma  {1907)1  nlil.  419  KU.:  the  cDnUitinmal  hiiloriei  of 
C.  Gilbert.  G.  F.  SchtMnanp,  G.  Biuall  and  A.  H.  J.  GreenidBe,  and 

Lmd  riun:     M.  Duncker.  "  Die'  Hulen  der  Spanialen."  in 
BerkfiU  dfr  btri.  Aludemit  (iSfli),  pp.  rjS  iqq.;    K.  F.  Hemiann. 

burg.  i&3i) :    C.  Reusa,  Dr  Lyturtta  Bitot  firtar  arromm  dnriiwnt 

/'  Sparloj  He«  unil  Leufclia."  in  ffrniHl  (190s). 
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r  Spariaatr  (Konill,  1)63). 
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sqq,:  E.  P.  Boblaye.  XnkeriAii.  pp.  78  iqq.!  W.  Viscber.  &■'■«- 
fiffigfli,  pp.  371  sqq-;  Bory  deSnint-vincent,  i?(^wi,pp.4i8iqq.; 
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i  IV  U  PUaptnntu  {pRiiM,  i&is).  (M.  nTt.) 

EPARTACnS.  leader  in  the  Slave  01  Cladtatoiial  War  against 
Rome  (73-71  B.C.).  a  Tbiaciao  by  biilh.  He  served  in  the 
Roman  aimy,  but  seems  to  have  desotcd,  (or  we  are  told  that 
be  was  taken  prisoner  and  sold  as  a  slave.  Destined  for  the 
arena,  be,  with  a  band  of  his  (eDow-gladialon,  broke  out  ol  a 
Itaining  school  al  Capua  and  took  refuge  on  Mt  Vesuvius  ^^i). 
Here  be  maintained  himself  as  a  captain  of  brigands,  hb 
lieutenantBbcingtwoCeltsnamedCTiiusandOenomaus,  who  hke 
biauetf  bad  been  gladiatoti.  A  hastily  collected  force  of  jooo 
men  under  C.  Claudius  Pulcher  endeavoured  to  starve  out  the 
nbeli,  but  tfie  latter  dunbeted  down  the  precipices  and  put 
the  Romans  to  flight.  Swanns  of  bardy  and  desperate  men 
Tu>w  joined  the  rebels,  and  when  the  praetor  Fublius  Varinius 
took  the  field  against  them  he  found  them  entrenched  like  a 
Tegular  army  on  the  plain.  But  they  gave  him  the  slip,  and 
m  be  advanced  to  storm  their  lines  be  found  them  ddcfted. 


a  the  n 
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xlter  suited  for  guerrilla  warfare.  Varini 
ftas  defeated  in  several  engagements  and  narrowly  escaped 
Xing  taken  prisoner.  The  insurgent)  rcoccupied  Campania, 
ind  by  the  defeat  of  C.  ThoratUui,  the  quacsloi  of  Varinius, 
ibtained  possession  of  nearly  the  «hole  of  souibern  Italy. 
^o\x  and  Nuceria  in  Campatua,  Thuiii  and  Metaponlum  ia 
Lucania  were  sacked.  The  senate  at  last  despatched  both 
The  German  slaves  under 
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The  Gaul)  and  CeTTDans. 
'ho  had  withdrawn  from  the  main  body,  weic  attacked  and 

nounuinous  country  of  Petclia  (near  Strai^  in  Calabria) 
nd  inSicIed  a  severe  defeat  on  (he  vanguard  of  the  pursuing 
rmy;  But  bis  men  telused  to  retreat  farther,  and  in  t  pitched 
lalilc  which  followed  won  afterwards  the  rebel  army  was  aa- 
lihilated.  SparlacuB,  who  had  slabbed  his  horse  before  the 
lallle,  fell  sword  in  hand.  A  body  of  the  rebels  Khich  had 
scaped  from  the  field  was  met  and  cut  to  pieces  at  the  loot  ol 
he  Alps  by  Pompey  (the  Great),  who  was  returning  frim  Spain. 

a  Crusus,  Spartacus  was  a  capable  and  energetic  leader; 
iC  did  bis  beat  to  check  the  eicesse)  ol  the  lawless  bands  vhicb 

haracter  has  been  misrepresented  by  Roman  writers,  whom 
is  name  inspired  with  terror  dowD  to  the  times  of  the  empire. 
The  itory  has  Co  be  pieced  lotelher  from  the  vague  and  nxne- 
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SPABTAMBUHO,  ■  dty  tad  the  tODDly-Kat  of  Sputuiburg 
county,  Scuth  Cuulinl,  U.S.A.,  about  m  m.  N.W.  of  Columbii. 
Pop.  {1890),  JS44;  (1900),  11,395.  of  "liom  41S9  were  negroet; 
(19ZO  ceoiuaJi  17,517.  Spulanburg  u  Bcrved  by  the  Scutb- 
crn,  Ihe  Chi[lc5l0D  &  Weslern  Carolina  (controlled  by  the 
Allaolic  Coast  line),  the  Gknn  Spring!,  the  Carolina,  Clinch- 
field  &  Ohio,  and  inter-uiban  <e1earic)  railways.    It  is  a  Ibriv- 

.ibout  Soo  ft.  above  the  sea  and  15  m.  S.E.  of  the  Blue  Ridge. 
Spartanburg  is  the  leal  of  WoSord  College  (Methodist  Episcopal, 
South;  founded  in  1S50  with  ■  bequest  of  Benjamin  WoSord, 
ji  local  Methodist  mJnislci,  and  opened  in  1814),  ahich  had,  in 
i«o«.  II  inUmctors  and  i8«  lludents;  also  of  CoaveiK  College 
<noiisect»iian;  for  women),  which  was  founded  by  D.  E.  Con- 
vetM  in  ig89,  opened  in  1S90.  and  in.  1908  had  11  imtmriara 
and  335  students.  An  annual  musical  festival  is  held  here 
undec  the  auspices  of  (he  Convene  College  ChonI  Society.  Four 
miles  south  of  the  dty,  at  Cedar  Spring,  is  the  South  Carolina 
Institution  for  the  Education  of  the  Deal  and  Blind,  founded  as 

iSj7.  There  are  gold-mines  near  the  dty;  and  ^allanburg. 
county  produces  large  Crops  of  cotton.  Cotton  mills  are  the 
basis  of  the  city's  prosperity,  and  it  has  »lso  1  large  nbolewle 
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Si-7%  more  than  in  1900.     Spartanburg  .   . 

and.  although  railway  communication  with  Columbia  and 
ChiJIestDa  was  opened  in  1859,  there  wa*  little  growth  until 
the  ettabhshment  of  Ihe  first  cotton  mill  in  the  vidnity  in  iSSo; 
it  wa«  chartered  as  a  dty  in  this  year. 

SPEAKES,  a  title  of  the  presiding  oScet  in  the  legiilatuto 
of  varioi^  countries.  In  Ihe  English. parhament  tbe  lord  chan- 
cellor acts  as  Speaker  of  the  House  of  Lords,  but  ahould  his 
office  be  in  commission  the  Crown  usually  appoints  a  Spealui 
to  supply  his  place.  ■  case  in  point  bdng  that  of  Sit  L.  ShadweU, 
vice-chancellor,  who  in  1835  was  appointed  Speaker  during  the 
lime  the  Great  Seal  was  in  commission.  UnUke  the  House  of 
Commons,  the  Speaker  of  the  House  of  Lords  need  not  neos- 
aarily  be  a  member  of  the  Houh;  Brougham  in  1830  lal  on  the 
woolsack  as  Speaker  in  his  capadly  of  lord  chancellor,  being 
then  plain  Mr  Brougham,  his  patent  of  nobility  not  having 
yet  been  made  out.  The  House  of  Lords  has  also  deputy 
Speakers  who  are  appointed  by  roramiasion.  Tht  duties  of  tiK 
Speaker  of  the  House  of  Lords  are  defined  by  a  standing  order 
as  followi:  "  Tht  lord  cfaanceUot,  when  he  speaks  to  Ihe  House, 
is  always  to  speak  uncovered,  and  is  not  to  adjourn  tlie  House, 
or  to  do  anything  else  as  mouth  tA  the  House,  without  the 
consent  of  the  Lords  first  had,  except  the  ordinary  thing  about 
t»lls,  which  are  of  course,  wherrin  the  Lords  may  likewise  over- 
rule; as  for  preferring  on:  bill  before  another,  and  luch-liki; 
and  in  case  of  difference  among  tbe  Lords,  it  is  to  be  put  to  the 
question;  and  il  the  lord  chancellor  will  speak  to  anything  par- 
ticularly he  is  to  go  to  his  own  place  as  a  peer."  The  Speaker 
of  Ihe  House  of  Lords,  as  compared  with  the  Speaker  of  Ihe 
Haute  of  Commons,  is  an  oSdal  without  power;  even  his  seat, 
Ihe  wooluck,  is  technically  outside  the  House.  Contrary  to 
the  practice  in  the  Commons,  he  acts  as  a  itiong  party  man. 
making  UKCchea  on  behalf  01  government  measures  from  his 
place  aa  a  peer.  Proposals  have  from  time  to  time  been  made 
[01  augmenting  the  powers  of  the  Speaker  of  the  House  of 
Lords,  but  it  has  been  pointed  out  that,  as  he  it  ■  minister  of 
the  Crown,  and  not  chosen  by  the  House  itself,  and  raoieover 
is  often  tbe  member  of  the  least  eipcrienCE  in  the  House,  it 
would  be  .ineipedient  that  he  abould  eierdse  the  same  powers 
u  the  Speaker  of  the  Commons. 

The  Speaker  of  the  House  of  Commons  it  always  a  membet  of 
that  House,  and  though  chosen  by  the  memben  themselves 
(subject  to  the  approval  of  the  sovereign)  from  one  of  the  great 
politicat  partiet,  he  never  either  votei  (eicept  in  the  case  of  a 
lie)  or  ipeiki  in  hit  capadty  as  a  member  during  the  time  he 
boUs  office.  Hit  duty  is  to  enforce  Ihe  observance  of  the 
niles  laid  down  foe  pceservinf  onkr  in  tbe  pmceedinK)  ol  tbe 


question  and  dedarcs  the  determination 
\s  "  moutti  of  the  House  "  he  communicates  its 
to  others,  conveys  its  thanks,  and  eipresaes  its  cen- 
iprimands  or  its  admonitions.     He  issues  warrants 

:he  issue  of  writs,  the  altendaar«  of  witnesses  or 
1  custody,  &c  The  symbol  of  his  authority  is  the 
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The  Speaker  takes  precedence  of  all  commoners  in  the  kingdom 
both  by  andent  cualom  and  by  legislative  declaration  (1  Will. 
it  Maryc.  21).  Uis  salary  is  £5000  a  year.  It  is  usual  to 
create  a  retiring  Speaker  a  peer  of  the  realm,  generally  with  the 
rank  of  viscount.    The  office  is  of  great  antiquity,  and  in  the 


leComi 


dil&cully,  e^iecially  when,  aa  mouthpiece  of  the 

ftouse,  ne  nad  to  read  petitions  or  addresses  or  deliver  in 

the  presence  of  the  soverdgn  speeches  on  thdr  behalf.     The 

first  to  whom  the  title  was  definitely  given  was  Sir  Thomas 

Hungerfotd  (d.  1398). 

A  [itt  of  Speakers,  moat  of  whom  an. separately  Doliced,  from 

ippCiKled.   The  date  of  eleelion  is  given  in  braekeli; — 

-  ■■'--'  Sir  T.  Hanmer  (1714). 


J.CrDkeli 

SirE.Phelipa(itai). 

Sir  R.  Crewe  (i6m). 

T.  R><;haRtKHi  (i6al)- 
■iSirT.  CreM<i6i4). 

Si,  H.  F1>K:h  {1616). 

Sir  J.  Finch  (I6li). 

J.  GlanvUle  <l64o). 
«W.  Lenihall  (1640). 


7i^HU 


(EvIfrWimini.. 
"A.  Onslow  (17»B1. 
•Sir  J.  Cum  (1761). 
•Sir  Flelcher  Norton  (1770} 

{Ltri  Gtally). 
•C.  W.  Comwail  (17S0). 
W.  W.  Crenville  [17S9) 

(Lord  Crntilk}. 
••H.Addington(i7»9> 

).  Miiford(i8oi) 

ILtri  KnUiMt). 

Abbott  [iSoi) 


The  title  of  Speaker  is  also  apfJied  to  the  presiding  oBket 
of  the  various  legishtive  assemblies  in  the  British  colonies, 
that  of  presdent  being  applied  to  the  presiding  officer  of  the 
upper  houses,  legislative  coundls  as  they  are  usually  called. 
In  Canada,  however,  the  preaiding  officer  both  of  the  Senate  and 
the  House  of  Commons  is  termed  Speaker.  In  the  United  Slates 
the  Speaker  of  the  House  of  Representatives  is  an  officer  of  con- 
siderable power  (see  Uhited  States:  Cmsli'iiliflundGsKrwiwnl). 
~  ibbs.  Cfnililtliaial  Uiuery:  J-  A.  Manning. 
1  (iSjo);     E.  Lummii,  r*i  Spraktr'j  C*oir 


'  Brother  of  Sir  R.  Crewe. 
■  Speaker  of  the  Long  Parliament. 
■Convicted  ol  bribery  and  Eipcltcd,  l«9S. 
•  First  Speaker  ol  Ihe  Commons  of  Great  [ 
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Onitow  MS  the  «con"d  SpokfT  tobe^t 
hve  times;  me  nrst  speaker  10  Ije  w  elected  was  Thomas  tl 
in  the  reign  of  Henry  V.  Onslow  also  held  the  SpeaViership  I 
loneeit  period  (1717-1761). 

•Arierwird.  prime  mimster.    Was  Btsl  Speaker  of  the  Coi 
o(  the  Uniied  ICingdom. 
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(1900):  for  the  United  States,  J.  Bryce,  Amtrican  Commote- 
wallk,  M.  P.  Follett'i  The  Speaker  of  the  Houu  oj  Representa- 
twer  (New  York,  1896);  H.  B.  Fuller,  Speakers  iff  the  House 
(Boston,  1909). 

SPEAR  (O.  Eng.  sp«n,  O.  H.  Ger.  sper^  mod.  Ger.  speer^  &c., 
cf.  Lat.  spanu\  probably  related  to  "  q)ar, "  a  beam),  a  Weapon 
of  offence.  Developed  from  a  sharp-headed  stake,  the  spear 
may  be  reckoned,  with  the  dub,  as  among  the  most  andent  of 
weapons.  All  the  prehistoric  races  handled  the  spear;  all 
savage  folk  thrust  with  it  or  hurl  it;  dvilized  man  still  keeps 
it  as  the  lance  and  the  boar-spear;  indeed,  the  bayonet  is  a 
spear-head  with  the  rifle  for  a  shaft. 

The  En^sh  before  the  Norman  conquest  were  a  spear-bearing 
race.  The  freeman's  six-foot  ashen  vptBx  was  always  near  his 
hand;  and  its  head  is  found  beside  the  bones  of  every  warrior. 
The  casting  javelin  was  commoner  than  the  bow.  Norman 
horsemen  made  the  long  lance,  a  dozen  feet  long,  its  pennon 
fluttering  bdow  the  point,  the  knightly  weapon.  Throwing 
vpcan  became  rare,  the  Black  Prince's  English  knights  wonder- 
ing at  tlri^  Spanish  fashion  of  casting  dans.  In  the  14th  cen- 
tury the  vamplate  came  into  use  as  a  guard  for  the  lance  hand 
above  the  grip.  At  this  time  also  the  corond  head  was  devised 
for  the  better  safeguard  of  th«  jousters,  many  of  whom,  how- 
ever, preferred  the  blunted  or ."  rebated  "  point.  The  next 
step  in  devdq^ment  gave  the  diaft  a  swell  towards  the  hand 
on  both  sides  of  the  grip,  a  swell  exaggerated  in  the  jqusting 
lance  of  the  i6th  century,  Which,  fluted  and  hollowed,  is  found 
wdghing  twenty  pounds,  with  a  girth  of  as  much  as  2i\  in. 
at  its  broadest  part.  Leather  "  burres "  were  added  b^low 
the  grip  and,  bdore  the  end  of  the  X4th  century,  the  weight  of 
the  jousting  lance  called  for  the  use  of  the  lance-rest,  a  hook 
or  catch  screwed  to  the  right  breast  of  the  harness. 

The  Scots,  always  weaker  than  the  English  in  archery, 
favoured  the  long  vpeu  as  the  chief  weapon  of  the  infantry,  and 
from  Falkirk  onwards  held  their  own  in  thdr  "  schiltron  "  for- 
mation against  all  cavalry,  until  riddled  and  disarrayed  by  the 
arrow-fli^ta.  Their  English  enemy,  when  harquebusiers 
began  to  oust  the  archers,  exchanged  the  old  bills  for  those 
18  and  TO  ft.  pikes  which  bristlnl  from  the  squares  pro- 
tecting the  "  shot."  At  the  same  time,  the  English  horsemen 
began  to  leave  the  lance  for  sword,  pistol  and  iliusketoon. 
During  the  dvil  wars  in  the  xyth  cefttury  every  man  on  fbol  was 
dther  pikeman  or  musketeer.  After  1675  the  long  pike  gave 
way  to  the  bayonet  in  its  first  shape  of  a  dagger  whose  hilt 
coiUd  be  struck  into  the  muxzle  of  the  musket,  and,  some  four- 
teen years  later,  the  bayonet  with  a  ring-catch  gave  the  infantry- 
man the  last  form  of  his  pike.  Sergeants,  however,  carried 
through  the  i8th  century  a  "  halbert "  {q.t.)  which,  in  its  degen- 
erate form,  became  a  short  pike,  and  infantry  officers  were 
sometimes  armed  with  the  spontoon.  In  x8i6  certain  dragoon 
regiments  were  given  the  lance  which  had  been  seen  at  work 
in  the  hands  of  Poles  and  Cossacks;  and  the  weapon  is  still  part 
of  the  service  equipment  although  controversy  is  still  hot  over 
its  value  in  action,  its  supporters  urging  the  demoralizing  effect 
of  the  lance  againit  broken  troops.  Queen  Victoria's  navy 
gave  up,  in  favour  of  the  cutlaSs  bayonet,  the  pikes  which 
were  once  served  out  to  repel  attacks  of  boarders.  At  the 
present  day  the  High  Sheriff's  party  of  javelin-men  are  the  only 
Englishmen  who  march  on  foot  with  the  andent  weapon.  (See 
further  Lance.) 

SPECIES,  a  term,  in  its  general  and  once  familiar  significance, 
applied  indiscriminatdy  to  animate  and  inanimate  objects 
and  to  abstract  conceptions  or  ideas,  as  denoting  a  particular 
phase,  or  sort,  in  which  anything  might  appear.  In  logic  it 
came  to  be  used  as  the  translation  of  the  Gr.  cTSoi ,  and  meant 
a  number  of  individuals  having  common  characters  peculiar 
to  them,  and  so  forming  a  group  which  with  other  groups  were 
induded  in  a  higher  group.  The  application  of  the  term  was 
purdy  relative,  for  the  higher  group  itself  mi^^t  be  one  of  the 
"  q>edes,  "  or  modes  of  a  still  higher  group.  In  roedidne  it 
was  used  for  the  constituents  of  a  prescription.  In  algebra 
it  denoted  the  characters  which  represented  quantities  in  an 
equation. 


Eariy  writers  on  natural  history  used  the  term  in  its  vague 
logical  sense  without  limiting  it  to  a  spedal  category  in  the 
hierarchy  of  classification.  To  John  Ray,  the  famous  English 
naturalist,  the  credit  is  generally  given  of  first  making  spedes  a 
definite  term  in  zoology  and  botany,  but  Ray  owed  much  of 
his  classification  to  Kaspar  or  Gaspard  Bauhin  (1550-1624),  pro- 
fressor  of  Greek  and  of  Anatomy  and  Botany  at  Basel,  and  much 
of  his  clear  definition  of  terms  to  an  unpublished  MS.  of  Joachim 
Jung  of  Hamburg  (1587-1657).  Sir  W.  T.  Thisleton  Dyer 
{Edinburgh  .Review,  1903,  p.  370)  thinks  that  Ray's  use  of  the 
word  may  be  traced  to  the  last-mentioned  authors.  It  is 
dear,  however,  that  through  Ray's  work  in  the  17th  century 
the  common  biological  application  of  spedes  became  fixed 
much  in  its  modem  form,  as  denoting  a  group  of  animals  or 
plants  capable  of  interbreeding,  and  althou^  not  necessarily 
quite  identical,  with  marked  conunon  characters.  Working 
on  these  lines,  and  attadiing  qpedal  importance  to  common 
descent,  naturalists  applied  the  term  with  more  and  more 
precision,  until  Linnaeus,  in  his  Pkilosophia  btOatmca,  gave  the 
aphorism,  "  species  tot  sunt  diversae,  quot  diversae  formae 
ab  initio  sunt  crealae  "— "  just  so  many  spedes  are  to  be 
reckoned  as  there  were  forms  created  at  the  beginning. " 
Linnaeus'  invention  of  binomial  nomenclature  for  d^gnating 
spedes  served  systematic  biology  admirably,  but  at  the  same 
time,  by  attaching  preponderating  importance  to  a  particular 
grade  in  dassification,  crystallized  the  doctrine  of  fixity.  The 
lower  grades  in  classification  such  as  sub-spedes  and  varieties 
on  the  one  hand,  and  the  higher  grades  on  the  other,  such  as 
genera  and  families,  were  admitted  to  be  human  conceptions 
imposed  on  the  living  worid,  but  spedes  were  concrete,  objec- 
tive existences  to  be  discovered  and  named.  G.  L.  L.  Buffon 
and  J.  P.  B.  Lamarck  practically  conceded  the  objective 
existence  of  qiedes  in  arguing  that  -they  mi^t  be  modified 
by  .external  <ionditions,  and  G,  L.  Cuvier  prodaimed  thdr  fixity 
without  reserve.  Charles  Darwin  found  the  conccptloa  of 
spedes  so  definite  «nd  fixed  that  he  chose  for  the  titk  of  his 
great  book  (1859)  the  words  On  the  Origin  ^  Species  by 
Means  of  Natural  SeUction,  although  his  exposition  of  evolu- 
tion applied  equally  to  every  grade  in  daaufication.  E.  B. 
Poulton,  inr  an  admirable  discussion  of  contemporary  views 
regarding  spedes  (presidential  address  to  the  Entomcrfogical 
Sodety  of  London  1904),  has  shown  that  Darwin  did  not  believe 
m  the  objective  exisfence  of  vptde&,  not  only  because  he  was  led 
f  o  discard  the  hypothesis  of  ^>ecial  creation  as  the  explanation 
of  the  polymorphism  of  life,  but  because  in  practice  as  a  working 
systematise  he  could  ndther  find  for  himself  nor  ascertain  from 
other  systematists  any  settled  criteria  by  which  a  group  of 
H)edmens  could  be  elevated  into  a  genus,  accepted  as  a  spedes, 
or  regarded  as  a  variety. 

.  The  vast  advance  in  knowledge  of  the  existing  forms  of  living 
things  that  has  been  acquired  and  recorded  since  1859  has 
accentuated  the  difficulty  of  finding  any  morphological  criteria 
for  q)edes.  A  few  writers  have  insisted  that  they  are  disoon* 
tinuous,  and  that  real  gaps  exist  between  them.  Equally  great 
gaps,  however,  may  exist  between  males  and  females,  between 
'dimatic  phases  or  summer  and  winter  forms.  The  attempt 
to  find  a  physiological  criterion  has  similarly  failed;  many 
forms  that .  have  been  universally  accepted  as  true  spedes 
produce  fertile  hybrids  (see  HvBRmiSM).  In  modem  practice 
(see  Zoological  Nomenclature)  systematists  no  kmgcr 
regard  species  as  more  than  as  an  artificial  rank  in  dassification, 
to  be  applied  chiefly  for  reasons  of  convenience,  ao  that  the 
word  is  reverting  to  its  older  logical  significance.  The  wocd 
"  q>edes  "  now  signifies  a  grkde  or  rank  in  das^cation  assigned 
by  systematists  to  an  assemblage  of  organic  forms  which  they 
judge  to  be  more  closely  interrelated  by  a>mmon  descent  than 
they  are  related  to  forms  judged  to  be  outside  the  ^iedes»  and 
of  which  the  knowti  individuals,  if  they  differ  amongst  them- 
selves, differ  less  markedly  than  they  do  from  those  outside  the 
spedes,  or,  if  differing  markedly,  are  linked  by  intermediate 
forms.  It  is  to  be  noted  that  the  individuals  may  themadvei 
be  judged,  to  fall  into  groups  of  minor  rank,  known  as  sab*spcdet 
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or  local  varieties,  but  such  subordinate  assemblages  axe  elevated 
to  qiecific  rank,  if  they  appear  not  to  interg^rade  so  as  to  form 
a  linked  species,  whilst  on  the  other  hand  aJasembbiges  judged 
to  be  species  are  merged,  or  degraded  to  sub-species,  if  they  are 
found  to  intergrade  by  discoveries  of  linking  forms.  A  q>ecics, 
in  short,  is  a  subjective  conception,  and  some  writers,  as  for 
instance  E.  Ray  Lankester,  have  urged  that  the  word  is  so 
firmly  asssociated  with  historical  implications  of  fixity  which 
are  now  incongruous  with  its  application,  that  it  ought  to  be 
discarded  from  scientific  nomenclature. 

In  technical  biology  each  species  is  designated  by  two  words, 
one  for  the  genus,  printed  with  an  initial  capital,  and. one  for 
the  particular  species,  printed  without  an  initial  capital  in 
Zoology,  whilst  in  Botany  the  habit  once  common  to  both  sub- 
jects is  retained,  and  the  specific  name  if  derived  from  a  proper 
name  is  printed  with  a  capital.  The  two  words  are  printed  in 
italics,  and  may  be  followed  by  the  name  of  the  author  who 
ficst  described  the  species,  llius  "Cams  vtdpes  Linnaeus" 
b  the  specific  designation  of  the  common  fox,  Canis  being 
the  generic  term  common  to  dogs,  wolves  and  so  forth,  and 
9ul^  indicating  the  particular  species,  whilst  the  attached 
author's  name  indicates  that  Linnaeus  first  named  the  species 
in  question.  (P.  C.  M.) 

8PBCIFICATI0N  (from  Med.  Lat.  specification  specificare,  to 
enumerate  or  mention  in  detail),  any  detailed  statement, 
especially  one  on  which  an  estimate  or  plan  is  based,  as  the 
specification  of  a  builder  or  architect  (see  Builoinc).  In 
patent  law  a  specification  is  a  description  of  an  invention.  An 
application  for  a  patent  must  be  accompanied  by  a  specifica- 
tion, either  provisional  or  complete.  If  a  complete  specification 
does  not  accompany  the  application,  it  must  be  forwarded 
usually,  within  six  months  of  the  date  of  application,  otherwise 
the  application  is  deemed  to  be  abandoned.  A  provisional 
qiecification  declares  the  nature  of  the  invention  in  general 
terms,  while  a  complete  specification  describes  the  invention 
in  detail,  and  shows  the  manner  in  which  it  is  to  be  carried  out 
(see  further  Patents). 

In  the  civil  law  (see  Accession)  fpecification  was  theworkinff 
up  of  a  thing  Into  a  new  product ;  for  example,  the  makinj;  of  bread 
from  ^in.  The  effect  01  specification  was  that  the  original  owner 
lost  his  title  in  favour  of  the  creator  of  the  new  product,  but  had 
an  action  for  the  value  of  the  materials. 

SPECIFIC  PBRFORHANCB,  an  equitable  doctrine  under 
which  a  court  of  equity,  in  certain  exceptional  cases  where  the 
normal  legal  remedy,  i.e.  damages,  would  not  be  a  sufficient 
compensation,  orders  from  a  defaulting  party  a  specific  or  actual 
periormance  of  the  thing  which  he  had  contracted  to  do.  The 
courts  act  on  their  own  discretion  in  affording  or  refusing  the 
relief  of  specific  performance,  and  as  a  general  rule  will  refuse 
that  relief  where  the  common  law  remedy  is  adequate,  where 
the  court  would  be  unable  to  superintend  or  enforce  the  execu- 
tion of  its  judgment,  where  the  plaintiff  has  himself  acted 
inequitably,  or  where  the  oiforcemoit  of  specific  performance 
would  be  unreasonable.  Specific  performance  is  usually  con- 
fined to  executory  agreements,  such  as  a  conveyance  or  a  lease 
of  land;  it  is  not  usually  enforced  in  the  case%  of  personal  acts 
or  in  those  of  contracts  for  personal  service.  In  the  case  of 
a  contract  for  the  sale  of  a  chattel  the  courts  will  only  order 
specific  performance  when  the  chattel  is  of  peculiar  value  to  the 
purchaser  and  cannot  be  obtained  elsewhere.  The  courts  are 
guided  considerably  by  precedent,  and  it  is  only  by  reference 
to  a  standard  textbook  that  details  can  be  obtained  of  the 
conditions  and  restrictions  which  hedge  the  jurisdiction  of  the 
courts.  In  Scots  law  specific  performance,  or  "  implement," 
is  part  of  the  ordinary  jurisdiction  of  the  courts. 

See  Fry  on  Specific  Performance\  Ency.  English  Law,  tit. "  Specific 
Performance  " ;  and  Story,  fgmfy  Jurisprudence, 

SPBCTACLBS,  the  name  given  to  flat  glasses,  prisms,  spherical 
or  cylindrical  lenses,  mechanically  adjusted  to  the  human  eyes, 
so  as  to  correct  defects  of  vision  (0.V.).  They  are  made  usually 
of  crown  glass  or  rock  crystal  (pebbles"),  the  hitter  being 
somewhat  lighter  and  cooler  to  wear.    They  are  mounted  in 


ri^  steel  wire  or. gold  frames,  with  fastenmg-i^eces  over  the 
ears;  single  or  double  eye-glasses,  and  hand-|^2»es,  or  lorgnettes, 
being  varieties  of  form,  according  to  the  circumstances  and  the 
wearer's  taste. 

Preserves. — Preserves  are  used  to  conceal  deformities  or  to 
protect  the  eyes  in  the  many  conditions  where  they  cannot 
tolerate  bright  light,  such  as  ulceration  and  inflammation  of  the 
cornea,  ceruin  diseases  of  the  iris,  ciliary  body,  choroid,  and 
retina.  They  are  made  of  bluish,  "smoked,"  or  almost  black 
coloured  gla^,  and  are  of  very  various  shapes,  according  to  the 
amount  of  obscuration  necessary. 

Prisms. — Prisms  are  of  great  value  in  cases  of  double  vision 
due  to  a  slight  tendency  to  squinting,  caused  by  Weakness  or 
over-action  of  the  muscuLir  apparatus  of  the  eyeball.  Prisms 
deflect  rays  of  light  towards  their  bases.  Hence,  if  a  prism 
is  placed  in  front  of  the  eye  with  its  base  towards  the  nose,  a 
ny  of  light  falling  upon  it  will  be  ben(  inwards,  and  seem  to 
come  from  a  point  farther  out  from  the  axis  of  vision.  Con- 
versely, if  the  base  of  the  prism  is  turned  towards  the  temple,  the 
ny  of  light  will  seem  to  come  from  a  point  nearer  the  axis,  and 
will  induce  the  eye  to  turn  inwards,  to  converge  towards  its 
fellow.  In  cases  of  myopia  or  short-sight  owing  to  weakness  of 
the  internal  recti  muscles,  the  eyes  in  looking  at  a  near  object, 
instead  of  converging,  tend  to  turn  outwards,  and  so  double 
vision  results.  If  a  suitable  prism  is  placed  in  front  of  the 
eyes  the  double  vision  may  be  prevented.  These  prisms  may 
be  combined  with  concave  lenses,  which  correct  the  myopia, 
or,  since  a  concave  lens  may  be  considered  as  composed  of  two 
prisms  united  at  their  apices,  the  same  effect  may  be  obtained 
by  making  the  distance  between  the  centres  of  the  concave 
lenses  greater  than  that  between  the  centres  of  the  pupils. 
Again,  to  obviate  the  necessity  for  excessive  convergence 
of  the  eyes  so  common  in  hypermetropia,  the  centre  of  the  pupil 
should  be  placed  outside  the  centre  of  the  corrective  convex 
lenses;  these  will  then  act  as  prisms  with  their  bases  inwards. 
Where,  on  the  other  hand,  there  is  no  tendency  to  squinting, 
care  must  be  taken  in  selecting  spectacles  that  the  distance^ 
between  the  centres  of  the  glasses  and  the  centres  of  the  pupils 
are  quite  equal,  otherwise  squinting,  or  at  any  rate  great  fatigue^ 
of  the  eyes  may  be  induced. 

Spherical  Lensa. — Biconcave,  biconvex  and  concavo-convex 
(meniscus)  lenses  are  employed  in  ophthalmic  practice  in  the 
treatment  of  errors  of  refraction.  Until  recently  these  spherical 
lenses  were  numbered  in  terms  of  their  focal  length,  Uie  inch 
being  used  as  the  unit.  Owing  principally  to  differences  in  the 
length  of  the  inch  in  various  countries  this  method  had  great 
inconveniences,  and  now  the  unit  is  the  refractive  power  of  a 
lens  whose  focal  length  is  one  metre.  This  unit  is  called  a 
"  dioptric  "  (usually  written  "  D").  A  lens  of  twice  iu  strength 
has  a  refractive  power  of  2  D,  and  a  focal  length  of  half  a  metre, 
and  so  on. 

Concave  Lettses  are  used  in  the  treatment  of  myt^ia  or  short* 
sight.  In  this  condition  the  eye  is  elongated  fxpm  before  back- 
wards, so  that  the  retina  lies  behind  the  principal  focus.  AU 
objects,  therefore,  which  lie  beyond  a  certain  point  (the  conjugate 
focus  of  the  dioptric  system  of  the  eye,  the  far  point)  are  indis- 
tinctly seen;  rays  from  them  have  not  the  necessary  divergence 
to  be  focused  in  the  retina,  but  may  obtain  it  by  the  interposition 
of  suitable  concave  lenses.  G>ncave  lenses  should  never  be  used 
for  work  within  the  far  point;  but  they  may  be  used  in  all  cases  to 
improve  distant  vision,  and  in  very  short-sighted  persons  to  remove 
the  far  point  so  as  to  enable  fine  work  such  as  sewing  or  reading 
to  be  done  at  a  convenient  distance.  The  weakest  pair  of 
concave  lenses  with  which  one  can  read  clearly  test  types  at 
a  distance  of  x8  ft.  is  the  measure  of  the  amotmt  of  myopia, 
and  this  fully  correcting  glass  may  be  worn  in  the  slighter  forma 
of  short-sighL  In  higher  degrees,  where  full  correction  might 
increase  the  myopia  by  inducing  a  strain  of  the  accommodation, 
somewhat  weaker  glasses  should  be  used  for  near  work.  In 
the  highest  degrees  the  complete  correction  may  be  employed, 
but  lorgnettes  are  generally  preferred,  as  they  can  be  removed 
when  the  eyes  become  fatigued.    It  must  be  remembered  that 
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short-sight  tends  to  increase  during  the  e^rly,  especially  the 
school,  years  of  iife»  and  that  hy^enic  treatment,  good  light, 
good  type,  and  avoidance  of  stooping  are  important  for  its 
prevention. 

Convex  Lenses. — In  hypermetropia  the  retina  is  in  front 
of  the  principal  focus  of  the  eye.  Hence  in  its  condition  of 
repose  such  an  eye  cannot  distinctly  see  parallel  rays  from  a 
distance  and,  still  less,  divergent  rays  from  a  near  object.  The 
defect  may  be  overcome  more  or  less  completely  by  the  use  of 
the  accommodation.  In.  the  slighter  forms  no  inconvenience 
may  result;  but  in  higher  degrees  prolonged  work  is  apt  to  give 
rise  to  aching  and  watering  of  the  eyes,  headache,  inability  to 
read  or  sew  for  any  length  of  time,  and  even  to  double  vision 
and  internal  strabismus.  Such  cases  should  be  treated  with 
convex  lens^,  which  should  be  theoretically  of  such  a  strength 
as  to  fully  correct  the  hypermetropia.  Practically  it  is  found 
that  a  certain  amount  of  hypermetropia  remains  latent,  owing 
to  spasm  of  the  accoihmodation,  which  relaxes  only  gradually. 
At  first  glasses  may  be  given  of  such  a  strength  as  to  relieve  the 
troublesome  symptoms;  and  the  strength  may  be  gradually 
increased  till  the  total  hypermetropia  is  corrected.  Young 
adults  with  slighter  forms  of  hypermetropia  need  glasses  only 
for  near  work;  elderly  people  should  have  one  pair  of  weak 
glasses  for  distant  and  another  stronger  pair  for  near  vision. 
These  may  be  conveniently  combined,  as  in  Franklin  glasses, 
where  the  upper  half  of  the  spectacle  frame  contains  a  weak 
lens,  and  the  lower  half,  through  which  the  eye  looks  when 
reading,  a  stronger  one. 

Anisometropia.— It  is  difficult  to  lay  down  rules  for  the 
treatment  of  cases  where  the  refraction  of  the  two  eyes  is  unequal. 
If  only  one  eye  is  used,  its  anomaly  should  be  alone  corrected; 
"where  both  are  used  and  nearly  of  equal  strength,  correction 
H)f  each  often  gives  satisfactory  results. 

Presbyopia.— Wxcn  distant  vision  remains  unaltered,  but, 
owing  to  gradual  failure  6f  the  accommodative  apparatus  of 
the  eye  dear  vision  within  8  in.  becomes  impossible,  convex 
lenses  should  be  used  for  reading  of  such  a  strength  as  to  enable 
the  eye  to  see  clearly  about  8  in.  distance.  Presbyopia  is 
arbitrarily  said  to  commence  at  the  age  of  forty,  because  it  b 
then  that  the  need  of  spectacles  for  reading  is  generally  felt;  but 
it  appears  later  in  myopia  and  earlier  in  hypermetropia.  It 
advances  with  years,  requiring  from  time  to  time  spectacles 
of  increasing  strength. 

C^indrical  Lenses. — In  astigmatism,  owing  to  differences 
in  the  refractive  power  of  the  various  meridians  of  the  eye,  great 
defect  of  sight,  frequently  accompanied  by  severe  headache, 
occurs.  This  condition  may  be  cured  completely,  or  greatly 
improved,  by  the  use  of  lenses  whose  surfaces  are  segments  of 
cylinders.  They  may  be  used  either  alone  or  in  combination 
with  spherical  lenses.  The  correction  of  astigmatism  is  in  many, 
cases  a  matter  of  considerable  difficulty,  but  the  results  to 
vision  almost  always  reward  the  trouble. 

Convex  spectacles  were  invented  (see  Light)  towards  the  end  of 
the  13th  century,  perhaps  by  Ro^er  Bacon.  Concave  glasses 
were  introduced  soon  afterwards.  Sir  G.  B.  Airy,  the  astronomer, 
about  1827,  corrected  his  own  astigmatism  by  means  of  a  cylindrical 
lens.    Penscopic  glasses  were  introduced  by  Dr  W.  H*  Wollaston. 

SPECTROHELIOORAPR,  an  instrument  for  photographing 
the  sun  with  monochromatic  light.  In  its  simplest  form  it 
consists  of  a  direct-vision  spectroscope,  having  an  adjustable 
slit  (called  "  camera  slit  ")f  instead  of  an  eyepiece,  in  the  focal 
plane  of  the  observing  telescope.  This  slit  is  set  in  such  a  posi- 
tion as  to  transmit  a  single  line  of  the  spectrum,  e.g.  the  K  line 
of  calcium.  Suppose  a  fixed  image  of  the  sun  to  be  formed  on 
the  collimator  slit  of  this  spectroscope,  and  a  photographic  plate, 
with  its  plane  parallel  to  the  plane  of  the  solar  image,  to  be 
mounted  almost  in  contact  with  the  camera  slit.  The  spectro- 
scope is  then  moved  parallel  to  itself,  admitting  to  the  colUmator 
slit  light  from  all  parts  of  the  sun's  disk.  Thus  a  monochromatic 
image  of  the  sun,  formed  of  a  great  number  of  successive  images 
of  the  spectral  line  employed,  will  be  built  up  on  the  plate.  As 
the  only  light  permitted  to  reach  the  plate,  is  that  of  th9  calcium 


line,  the  resulting  image  will  represent  the  distributiofi  of  caknoB 
vapour  in  the  sun's  atmosphere.  The  caldum  ckmds  or  fioccidi. 
thus  recorded  are  invisible  to  the  eye,  and  are  not  shown,  on 
direct  solar  photographs  taken  in  the  ordinary  way. 

The  calcium  flocculi,  on  account  of  the  brilliant  reversals 
of  the  H  and  K  lines  to  which  they  give  rise,  and  the  protect  ion 
to  the  plate  afforded  by  the  diffuse  dark  bands  in  which  these 
bright  lines  occur,  are  easily  photographed  with  a  qKctrofaeh'o- 
graph  of  low  dispersion.  In  the  case  tA  narrower  lines,  however, 
higher  dispersion  is  required  to  prevent  the  light  of  the  con- 
tinuous spectrum  on  either  side  of  the  dark  line  from  blotting 
out  the  monochromatic  image.  A  spectroheliograph  which 
gives  excellent  results  with  the  lines  of  calcium^  hydrogen 
and  iron  is  shown  in  the  figure.  This  instrument,  used  sixkce 
1 90s  in  conjunction  with  the  Snow  (horizontal)  telescope  ci  the 
Mount  Wilson  Solar  Observatory,  was  instructed  in  the 
observatory  instrument  shop  in  Pasadena. 

It  conasts  of  a  heavy  cast-iron  platfonn  (a)  mounted  on  four 
steel  balls  (6)  which  run  in  V  jtuides  of  hardened  steel.  Most  of 
the  weight  of  the  instrument  is  floated  on  mercury  contained  ia 
three  troughs  (c,  c,  c)  which  form  part  of  the  cast'iron  base.  Tlie 
platfonn  carries  the  two  slits,  the  collimator  and  cantera  object i\rs 
and  the  prism-train.  An  tntage  of  the  sun,  about  6*7  in.  in  diamctrr. 
is  formed  by  the  Snow  telescope  on  the  collimator  slit  (tf).  Tbis 
slit  is  long  enough  (8|  in.)  to  extend  entirely^  across  the  solar  hnafc 
and  across  such  prominences  of  ordinary  height  as  majr  happen  co 
lie  at  the  extremities  of  a  vertical  diameter.  After  passing  throuf  h 
the  slit  the  diverging  rays  fall  upon  the  8  in.  collimator  objective 
(e),  which  b  constructed  in  the  manner  of  a  portrait  lens  in  order 
to  give  a  sharp  field  of  sufficient  diameter  to  include  the  entire 
solar  image.  In  the  Snow  telescope  the  ratio  of  aperture  10  focal 
len^h  is  i  :30.  Hence  light  from  any  point  00  the  slit  viO  fill 
a  circle  about  2  in.  in  diameter  on  the  collimator  objective,  as  its 
focal  length  u  60  in.  Since  the  diameter  of  the  solar  image  is  6-7 
in.  there  is  a  slight,  but  inappreciable  Iocs  of  light  frotn  points 
in  the  image  at  tM  extremities  of  a  vertical  diameter. 

The  rays,  rendered  parallel  by  the  collimator  objective,  meet 
a  plane  mirror  t/)  of  silvered  glass,  which  reflects  them  to  the  prians 
(f,  c')>  These  are  of  dense  mnt •glass  (Schott  o-loa),  and  each  has 
a  retracting  angle  of  6^*  29'.  Tmtr  width  and  height  are  sufficient 
to  transmit  (at  the  position  of  minimum  deviation)  the  entire  beam 
received  from  the  collimator.  After  being  deviated  180*  from  the 
original  direction,  the  dispersed  rays  fall  on  the  camera  objective 
(A),  which  tt  exactly  similar  to  the  collimator  objective.  TUs 
forms  an  image  of  the  solar  spectrum  in  its  focal  ^lane  on  the  camera 
slit  (t).  Beyond  the  camera  slit,  and  almost  m  contact  with  it. 
the  photographic  plate-carrier  (j)  is  mounted  00  a  fixed  support. 
In  order  to  bring  a  spectral  line  upon  the  camera  slit,  the  slit  is 
widely  opened  and  the  plane  mirror  (/)  rotated  until  the  line  is 
seen.  A  cross-hair,  in  the  focal  i^ne  oian^eyepiece.  is  then  novvd 
horizontally  until  it  coincides  with  the  line  in  question.  The  sBt 
is  narrowed  down  to  the  desired  width,  and  moved  as  a  whole 
by  a  micrometer  screw,  until  it  coincides  with  the  cross-hair.  The 
eyepiece  is  removed  and  the  photographic  plate  (Jk)  placed  in  pontioB. 
An  electric  motor,  belted  to  a  screw  (/  or  /')  connected  with  the 
spectroheliograph,  u  then  started.^  The  screw  moves  the  i^ectro- 
heliograph  at  a  perfectly  uniform  rate  across  the  fixed  solar  ixnace. 
Thus  a  monochromatic  image  of  the  sun  is  boUt  up  00  the  taoA 
photographic  plate. 

The  spectroheliograph,  originany  designed  for  photograpfaiog 
the  solar  prominences,  dtylpicd  in  its  first  appUcatkm  at  the 
Kenwood  Observatory  (Chicago,  1892)  a  new  and  unezplotcd 
region  of  the  sun*s  atmosphere.  Photographs  of  the  solar 
disk,  t^en  witji  the  H  or  K  line,  show  extensive  faimiiMas 
clouds  (flocculi)  of  caldum  vapour,  vastly  greater  in  aica  than 
the  sun-spot^  By  setting  the  camera  slit  so  as  to  admit  to  the 
photographic  plate  the  light  of  the  denser  caldum  vapour,  which 
lies  at  low  levels,  or  that  of  the  rarer  vapour  at  high  levels, 
the  phenomena  of  various  superposed  regions  of  the  atasospbcre 
can  be  recorded.  The  lower  and  denser  vapour  appeansa 
bright  douds,  but  the  cooler  vapour,  at  higher  levcb,  ahnits 
the  light  from  below  and  thus  gives  rise  to  dark  dooda. 

The  first  photographs  of  the  sun  in  hydrogen  Ught  vera 
made  with  the  spectroheliograph  fai  1903.  These  icvcal  dsrk 
hydrogen  flocculi,  which  appear  to  lie  at  a  levd  above  that  of 
the  bright  caldum  flocculi.  They  also  show  kaa  eitcnave 
bright  flocculi,  usually  in  the  immediate  neighbourhood  of 
sunspots,  and  frequently  eruptive  in  character.    These  ia 

*Two  screws,  of  differoit  |)ttdk,  are  provided,  to  give  d^Amt 
speeds* 


SPECTROSCOPY 


619 


{rom  a  low  level,  and  sometimes  reach  oonsidenble  elevations 
in  the  form  of  eruptive  prominences. 

In  Such  an  exploration  of  the  sun's  atmosphere  it  might  be 
anticipated  that  definite  cxuyents,  or  some  evidences  of  atmo- 
^>heric  circulation  analogous  to  those  familiar  in  terrestrial 
meteorology,  would  be  discovered.  Neither  the  forms  nor  the 
motions  of  the  calcium  flocculi  revealed  the  existence  of  such 
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8PECTR0SC0P7  (from  LatTspidnmi  an  appearanccr,  and 
Gr.  <r«nrcur,  to  see),  that  branch  of  physical  science  which  has 
for  its  province  the  investigation  of  spectra,  which  may,  for  our 
present  purpose,  be  regarded  as  the  product  of  the  resolution 
of  composite  luminous  radiations  into  more  homogeneous 
components.  The  instruments  which  effect. such  a  resolution 
are  called  q)ectro80(^>es. 


The  Five-foot  Spectroheliograph 
of  the  Mount  Wilaofi  Solar  Observ- 
atory (camera  lens,  camera  slit  and 
plate  carrier  in  section). 


currents,  but  in  the  higher  region  shown  by  the  hydrogen 
photographs  the  distribution  of  the  dark  flocculi  suggested  the 
operation  of  definite  forces,  though  their  nature  remained 
obscure  until  the  spring  of  1908.  At  that  time  monochromatic 
photographs  of  the  sun  were  firat  made  on  Mount  Wilson  with 
the  red  (Ha)  line  of  hydrogen,  previous  hydrogen  photographs 
having  been  taken  with  Ufi,  H7  or  H8  in  the  blue  or  violet. 
On  account  of  the  relatively  great  strength  of  Ha  at  a  consider- 
able distance  from  the  photosphere,  the  new  photographs 
recorded  flocculi  at  high  levels  previously  unexplored.  The 
forms  of  these  ^occuli  show  that  aU  sun-spots  are  vortical  in 
nature,  and  are  probably  analogous  to  terrestrial  cyclones  or 
tornadoes.  Most  of  the  solar  vortices  indicate  clockwise 
rotation  in  the  southern  hemisphere  and  counter-clockwise 
rotation  in  the  northern,  as  in  the  case  of  terrestrial  cyclones. 
But  frequent  exceptions  have  been  observed  in  which  the 
direction  of  rotation  is  reversed.  The  study  of  these  vortices 
has  led  to  the  discovery  of  a  magnetic  field  in  sun-spots, 
apparently  caused  by  electric  convection  in  the  vortices. 
^  It  is  evident  that  by  the  use  of  a  spectroheliograph  of  suflB- 
ciently  high  dispersion,  photographs  may  be  taken  of  vapours 
in  the  sun  represented  by  lines  narrower  than  those  of  calcium 
and  hydrogen.  Such  work  has  been  in  progress  both  at  Mount 
Wilson  and  at  Meudon,  and  the  erection  of  a  spectroheliograph 
of  75  ft.  focal  length  on  Mount  Wilson  was  at  the  end  of  1908 
contemplated  for  an  early  date. 

pescnptioni  of  spectroheliographs  by  Hale,  Deslandres.  Nevall 
and  others,  may  be  found  in  varioui  papers  in  Astronomy  and 
Astropkyncs,  Astrophysuai  Journal,  CompUs  rendus.  BnUetin 
astronamtqtu,  and  other  periodicab.  (G.  E.  H.) 


1.  IfOrodudory.—The  announcement  of  the  first  discoveries 
made  through  the  application  of  spectroscopy,  then  called 
spectrum  analysis,  appealed  to  the  imagination  of  the  scientific 
world  because  it  revealed  a  method  of  investigating  the  chemical 
nature  of  substances  independently  of  their  distances:  a  new 
science  was  thus  created,  inasmuch  as  chemical  analysis  could 
be  applied  to  the  sun  and  other  stellar  bodies.  But  the  beautiful 
simplicity  of  the  first  experiments,  pointing  apparently  to  the 
conclusion  that  each  element  had  its  diaracteristic  and  invariable 
spectrum  whether  in  the  free  state  or  when  combined  with 
other  bodies,  was  soon  found  to  be  affected  by  complications 
which  all  the  subsequent  .years  of  study  have  not  completely 
resolved.  Compound  bodies,  we  now  know,  have  their  own 
spectra,  and  only  when  dissociation  occurs  can  the  compound 
show  the  rays  characteristic  of  the  element:  this  perhaps  was 
to  be  expected,  but  it  came  as  a  surprise  and  was  not  readily 
believed,  that  elements,  as  a  rule,  possess  more  than  one  spectrum 
according  to  the  phjrsical  conditions  under  which  they  become 
luminous.  Spectrum  analysis  thus  passed  quickly  out  of  (he 
stage  in  which  its  main  purpose  was  "  analysis "  and  became 
our  most  delicate  and  powerful  method  of  investigating  mole- 
cular  properties;  the  old  name  being  no  longer  appropriate,  we 
now  speak  of  the  science  of  "Spectroscopy."*  Within  the 
limit  of  this  article  it  is  not  possible  to  give  a  comi^cte  account 
of  this  most  intricate  branch  of  physics;  the  writer  therefore 
confines  himself  to  a  summary  of  the  problems  which  now  engage 
scientific  attention,  referring  the  reader  for  details  to  H.  Kayser's 
excellent  and  complete  Handhuch  der  Sptctroscopie.*f 

2.  Instrumental. — The  spectroscope  is  an  instrument  which 
allows  us  to  examine  the  vibrations  sent  out  by  a  radiating 
source:  it  separates  the  component  parts  if  they  are  homo- 
geneous, i.e.  of  definite  periodicity,  and  then  also  gives  us  the 
distribution  of  intensity  along  the  homogeneous  constituents. 
This  resolution  into  simple  periodic  waves  is  arbitrary  in  the 
same*  sense  as  is  the  decomposition  of  forces  along  asstuned 

*  The  nesent  writer  believes  that  he  was  the  first  to  introduce 
the  word  "Spectroscopy"  in  a  lecture  delivered  at  the  Royal, 
Institution  in  1882  {Procetdings^  voL  ix.). 
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axes;  but,  in  the  iamt  way  abo~lEe*i«suIt8  are  oortect  if  the 
resolution  is  treated  as  an  analytical  device  and  in  the  final 
result  account  is  taken  of  all  the  overlapping  components. 
Spectroscopes  generally  consbt  of  three  {Mirts:  (x)  the  colU- 
mator;  (>)  the  analysing  appliance,  (3)  the  telncope.  The  slit 
of  the  collimator  confines  the  light  to  a  nMiiy  linear  source, 
the  beam  diverging  from  each  point  of  the  Source  being  subse- 
quently made  parallel  by  means  of  a  lens.  The  parallelism, 
which  is  required  to  avoid  aberrations,  otherwise  introduced 
by  the  prism  or  grating,  may  often  be  omitted  in  instruments 
of  small  power.  The  lens,  may  then  be  also  dispensed  with, 
and  the  whole  collimator  becomes  unnecessary  if  the  luminous 
source  is  narrow  and  at  a  great  distance,  as  for  instance  in 
the  case  of  the  crescent  of  the  sun  near  the  second  and  third 
contact  of  a  total  solar  eclipse.  The  telescope  serves  to  examine 
the  image  of  the  slit  and  to  measure  the  angular  separation 
of  the  different  slit  images;  when  photographic  methods  are 
employed  the  telescope  is  replaced  by  a  carnera. 

The  analysing  appliance  constitutes  the  main  feature  of  a 
^>ectroscope.    It  may  consist  of  one  of  the  following: —  . 

a.  A  prism  or  a  train  of  prisms.  These  are  employed  in 
instruments  of  small  power,  especially  when  luminosity  is  a 
consideration;  but  their  advantage  in  this  respect  is  to  a  great 
extent  lost,  when,  in  order  to  secure  increased  resolving  power, 
the  size  of  the  prisms,or  their  number,  is  unduly  increased. 

b.  A  grating.  Through  H.  A.  Rowland's  efforts  the  con- 
struction  of  gratings  has  been  improved  to  such  an  extent  that 
their  use  is  becoming  universal  whenever  great  power  or  accuracy 
is  required.  By  introducing  the  concave  grating  which  (see 
Diffraction  of  Lic&t,  $  8)  allows  us  to  dispense  with  all 
lenses,  Rowland  produced  a  revolution  in  spectroscopic  measure- 
ment. At  present  we  have  stUl  to  content  ourselves  with  a 
much  diminished  intensity  of  light  when  working  with  gratings, 
but  there  is  some  hope  that  the  efforts  to  concentrate  the  light 
into  one  spectrum  will  soon  be  successfuL 

c.  An  ^helon  grating.  Imagine  a  horizontal  section  of  a 
beam  of  light,  and  this  section  divided  into  a  number  of  equal 
parts.  Let  somehow  or  other  retardations  be  introduced  so 
that  the  optical  length  of  the  successive  parts  increases  by  the 
same  quantity  nX,  n  being  some  number  and  X  the  wave-length. 
If  on  emergence  the  different  portions  he  brought  together  at 
the  focus  it  is  obvious  that  the  optical  action  must  be  in  every 
respect  similar  to  that  of  a  grating  when  the  nth  order  of  q>ectrum 
is  considered.  A.  Michelson  produced  the  successive  retarda- 
tions by  inserting  step-by-step  plates  of.  glass  of  equal  thickness 
so  that  the  different  portions  of  the  beam  traversed  thicknesses 
of  glass  equal  to  nX,  2ffX,  atiX,  .  .  .  NX.  The  optipal  effect  as 
regards  resolving  power  is  the  same  as  with  a  grating  of  N  lines 
in  the  nth  order,  but,  nearly  all  the  light  not  alMorbed  by  the 
g^ass  may  be  concentrated  in  one  or  two  orders.*  ^ 

d.  Some  other  appliance  in  which  interference  with  long 
difference  of  path  is  made  use  of,  such  as  the  interferometer 
of  Fabry  and  Perot,  or  Lummer's  plate  (see  Intertekence  of 
Light). 

The  Echelon  and  interferometer  serve  only  a  limited  purpose, 
but  must  be  called  into  action  when  the  detailed  structure  of 
lines  is  to  be  examined.  For  the  study  of  Zeeman  effects  (see 
Magneto-Optics)  the  Echelon  seems  specially  adapted,  while 
the  great  pliability  of  Fabry  and  Perot's  methods,  allowing  a 
clear  interpretation  of  results,  is  likely  to  secure  them  perma- 
nently an  established  place  in  measurements  of  precision. 

The  power  of  a  spectroscope  to  perform  its  main  function, 
which  is  to  separate  vibrations  of  different  but  closely  adjacent 
frequencies,  is  called  its  "  resolving  power."  The  limitation, 
of  power  is  introduced  as  in  all  optical  instruments,  by  the 
finitehess  of  the  length  of  a  wave  of  light  which  causes  the  image 
pf  an  indefinitely  narrow  slit  to  spread  out  over  a  finite  width 
in  the  focal  plane  of  the  oliServing  telescope.  The  so-called 
"  diffraction  "  image  of  a  homogeneously  illuminated  slit  shows 
a  central  band  limited  on  either  side  by  a  line  along  which  the 

>  Michelson,  Astrophys,  Jown,  (1898),  8,  p.  36;  A.  Schuster, 
Tk€0ry  of  Optics,  p.  115. 


intensity  is  zero,  and  this  band  is  accompanied  by  a  munber  of 
fainter  images  corresponding  to  the  diffraction  of  a  star 
image  in  a  telescope.  Lord  Rayleigh,  to  whom  we.owv  the 
first  general  discussion  of  the  theory  of  the  spectiotcope,  found 
by  observation  that  if  two  spectroscopic  lines  of  fieqiienQes 
111  and  th  are  observed  in  an  instrument,  they  are  jnsl  seen  as 
two  separate  lines  when  the  centre  of  the  central  fiificaction 
band  of  one  coincides  with  the  first  minimum  intensity  of  the 
other.  In  that  case  the  image  of  the  double  line  shows  a  dtninu- 
tion  of  intensity  along  the  centre,  just  sufficient  to  give  a  dear 
impression  that  we  are  not  dealing  with  a  sini^e  line,  and  the 
intensity  at  the  minimum  is  o*8i  of  that  at  the  point  ci  maxanom 
illumination.  We  may'  say  therefore  that  if  the  diffcfoice 
between  the  frequencies  »|  and  m  of  the  two  waves  is  such  that 
in  the  combined  image  of  the  slit  the  intensity  at  the  minimum 
between  the  two  maxima  falls  to  o-8i,  the  lines  are  just  resolved 
and  ni/(ni-ff|)  may  then  be  called  the  resolving  power.  There 
is  something  arbitrary  in  this  definition,  but  as  the  practical 
importance  of  the  question  lies  in  the  comparison  between 
instruments  of  different  types,  the  exact  standard  adopted  b 
of  minor  importance,  the  chief  consideration  bdng  sim|dkity 
of  application.  Lord  Raylcigh's  expression  for  the  resolving 
power  of  different  instruments  is  based  on  the  assumption  that 
the  geometrical  image  of  the  slit  is  narrow  a>mpared  with  the 
width  of  the  diffraction  image.  This  condition  is  neccssaiy 
if  the  full  power  of  the  instrument  is  to  be  called  into  action. 
Unfortunately  considerations  of  luminosity  compel  the  observer 
often  to  widen  the  slit  much  beyond  the  range  within  which  the 
theoretical  value  of  resolving  power  holds  in  practice.  The 
extension  of  the  investigation  to  wide  slits  was  first  made  by 
the  {Mresent  writer  in  the  article  "  Spectroso^py  "  in  the  9th 
edition  of  the  Encyclopaedia  Britannica.  Reconsideration  of 
the  subject  led  him  afterwards  to  modify  his  views  to  some 
extent,  and  he  has  since  more  fully  discussed  the  question.* 
Basing  the  investigation  on  the  same  criterion  of  resolutioo 
as  in  the  case  of  narrow  slits,  we  postulate  for  both  narrow 
and  wide  slits  that  two  lines  are  resolved  when  the  intensity 
of  the  combined  image  falls  to  a  value  of  o-8xo  in  the  centre 
between  the  lines,  the  intensity  at  the  maxima  being  unity. 
We  must  now  however  introduce  a  new  criterion  the  *'  purity  " 
and  distinguish  it  from  the  resolving  power:  the  purity  is  defined 
by  fii/(fii-ns)»  where  ih  and  nt  are  the  frequencies  of  two  lines 
such  that  they  would  just  be  resolved  with  the  width  of  slit  used. 
With  an  indefinitely  narrow  slit  the  purity  is  equal  to  the 
resolving  power.  As  purity  and  resolving  power  are  essentially 
positive  quantities,  nx  in  the  above  expression  must  be  xht  greater 
of  the  two  frequencies.  With  wide  slits  the  difference  hi-sh 
depends  on  their  width.  If  we  write  P*^  R  where  P  denotes 
the  purity  and  R  the  resolving  power,  we  may  call  p  the  "  purity- 
factor.  "  In  the  paper  quoted  the  numerical  values  ol  ^  are 
given  for  different  widths  of  slit,  afid  a  table  shows  to  what 
extent  the  loss  of  purity  due  to  a  widening  of  the  slit  is  acccwa- 
panied  by  a  gain  in  luminosity.  The  general  results  may  he 
summarized  as  follows:  if  the  width  of  the  slit  is  equal  XofkJiD 
(where  X  is  the  wave-length  concerned,  D  the  diameter  of  the 
collimator  lens,  and  /  its  focal  length)  practically  fuU  resolving 
power  is  obtained  and  a  further  narrowing  of  the  slit  would  lead 
to  loss  of  light  without  corresponding  gain.  We  call  a  slit  of 
this  width  a  "  normal  slit. "  With  a  slit  width  equal  to  twice 
the  normal  one  we  lose  6%  of  resolution,  but  obtain  twice  the 
intensity  of  light.  With  a  slit  equal  in  width  to  eight  times  the 
normal  one  the  purity  is  reduced  to  o-45R,  so  that  we  lose  rather 
more  than  half  the  resolving  power  and  increase  the  light  37 
times.  If  we  widen  the  slit  still  further  rapid  loss  of  purity 
results,  with  very  little  gain  in  light,  the  maximum  luminosity 
obtainable  with  an  indefinitely  wide  slit  being  four  times  that 
obtained  with  the  normal  one.  It  follows  that  for  observations 
in  which  light  is  a  consideration  spectroscopes  should  be  used 
which  give  about  twice  the  resolving  power  of  that  actually 
required;  we  may  then  use  a  slit  having  a  width  of  aeariy  eight 
times  that  of  the  normal  one. 

*  Astrophys.  Joum.  (19Q5),  ai,  p.  I97« 
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The  Sun,  7th  October  1908.     Showing  riglit  and  Iclt-hand  Sun-spot  vortices. 
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Tbeorettcal  resolving  power  can  only  be  obtained  when  the 
whole  collimator  u  filled  with  light  and  further  (as  pointed  out 
by  Lord  Rayleigh  in  the  course  of  discussion  during  a  meeting 
of  the  "  Optical  Convention  *'  in  London,  1905)  each  portion 
of  the  collimator  must  be  illuminated  by  each  portion  of  the 
luminous  source.  These  a>nditions  may  be  generally  satisfied 
by  projecting  the  image  of  the  source  on  the  slit  with  a  lens  of 
sufficient  aperture.  When  the  slit  is  narrow  light  is  lost  through 
diflfraction  unless  the  angular  aperture  of  this  condensing  lens, 
as  viewed  from  the  slit,  is  considerably  greater  than  that  of 
the  collimator  lens. 

When  spectroscopes  are  used  for  stellar  purposes  further 
considerations  have  to  be  taken  account  of  in  their  construction; 
and  these  are  discussed  in  a  paper  by  H.  F.  Newall.* 

3.  Spectroscopic  Measurements  and  Standards  of  Wave-Length. — 
All  spectroscopic  measurement  should  be  reduced  to  wave- 
lengths or  wave-frequencies,  by  a  process  of  interpolation 
between  lines  the  wave-lengths  of  which  are  known  with  sufficient 
accuracy.  The  roost  convenient  unit  b  that  adopted  by  the 
International  Union  of  Solar  Research  and  is  called  an  Angstrdm 
(A) ;  and  is  equal  to  lo**  cms.  A.  Perot  and  C.  Fabry,  employing 
their  interferometer  methods,  have  compared  the  wave-length 
of  the  red  cadmium  line  with  the  standard  metre  in  Paris  and 
found  it  to  be  equal  to  6458*4696  A,  the  observations  being 
taken  in  dry  air  at  18*  C  and  atapressureof  76  cms.  (;■•  980*665). 
This  number  agrees  singularly  well  with  that  determined  in 
1893  by  Michelson,  who  found  for  the  same  line  6438*4700. 
Perot's  number  is  now  definitely  adopted  to  define  the  Angstrdm, 
and  need  never  be  altered,  for  should  at  some  future  time 
further  researches  reveal  a  minute  error,  it  will  be  only  necessary 
to  change  slightly  the  temperature  or  pressure  of  the  air  in  which 
the  wave-length  is  measured.  A  number  of  secondary  standards 
separated  by  about  50  A,  and  tertiary  standards  at  intervals 
of  from  5  to  xo  A  have  also  been  determined.  By  means  of 
these,  spectroscoptsts  are  enabled  to  measure  by  interpolation 
the  wave-length  of  any  line  they  may  wish  to  determine.  Inter- 
polation is  easy  in  the  case  of  all  observations  taken  with  a 
grating.  In  the  case  of  a  prism  some  caution  is  necessary 
unless  the  standards  used  are  very  close  together.  The  most 
convenient  and  accurate  formula  of  interpolation  seems  to  be 
that  discovered  by  J.  F.  Hartmann.  If  D  is  the  measured 
deviation  of  a  ray,  and  D9,  X9,  c  and  a  are  four  constants,  the 
equation 

seems  to  represent  the  connexion  between  deviation  and  wave- 
length mlh.  considerable  accuracy  for  prisms  constructed  with 
the  ordinary  media. 

The  constant  a  has  the  same  value  x^a  for  crown  and  flint 
glass,  so  that  there  are  only  three  disposable  constants  left. 
In  many  cases  it  is-  sufficient  to  substitute  tmity  for  a  and 
write 


which  gives  a  convenient  formula,  which  in  this  form  was 
first  used  by- A.  Comu.  If  within  the  range  5100-3700  A,  the 
constants  are  determined  once  for  all,  the  formula  seems  capable 
bf  giving  by  interpolation  results  accurate  to  0*2  A,  but  as  a  rule 
the  range  to  which  the  formula  is  applied  will  be  much  less  with 
a  corresponding  gain  in  the  accuracy  of  the  results. 
.  Every  observer  should  not  only  record  the  resolving  power 
bf  the  instrument  he  uses,  but  also  the  purity-factor  as  defined 
above.  The  resolving  power  in  the  case  of  gratings  is  simply 
tnn^  where  m  is  the  order  of  spectrum  used,  and  n  the  total 
number  of  lines  ruled  on  the  grating.  In  the  case  of  prisins  the 
resolving  power  is—/  (duldk),  where  /  is  the  effective  thickness 
of  the  medium  traversed  by  the  ray.  If  tt  and  A  are  thicknesses 
traversed  by  the  extreme  rays,  />fi— /i,  and  if,  as  is  usually  the 
case,  the  prism  is  filled  right  up  to  its  refraction  cap,  /i  »  o,  and 
I  becomes  equal  to  the  greatest  thickness  of  the  medium  which 
is  nukde  use  of.    When  compound  prisms  are  used  in  which, 

*  Montkly  Notices  ILA.S.  (1905),  63.  p.  605. 
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for  the  purpose  of  obtaining  smaller  deviation,  one  part  of  the 
compound  acts  in  opposition  to  the  other,  the  resolving  power 
of  the  opposing  portion  must  be  deducted  in  calculating  the 
power  of  the  whole.  Opticians  should  supply  Sufficient  informa- 
tion of  the  dispersive  properties  of  their  materials  to  allow 
dn/d\  to  be  calculated  easily  for  different  parts  of  the  spectrum.    * 

The  determination  of  the  purity-factor  requires  the  measure- 
ment of  the  width  of  the  slit.  This  is  best  obtained  by  optical 
means.  The  collimator  of  a  spectroscope  should  be  detached, 
or  moved  so  as  to  admit  of  the  introduction  of  an  auxiliary  slit 
at  a  distance  from  the  collimator  lens  equal  to  its  focal  length. 
If  a  source  of  light  be  placed  behind  the  auxiliary  slit  a 
parallel  beam  of  light  will  pass  within  the  collimator  and  fall 
on  the  slit  the  width  of  which  is  to  be  measured.  With  fairly 
homogeneous  light  the  diffraction  pattern  may  be  observed 
at  a  distance,  varying  with  the  width  of  the  slit  from  about 
the  length  of  the  collimator  to  one  quarter  of  that  length. 
From  the  measured  distances  of  the  diffraction  bands  the  width 
of  the  slit  may  be  easily  deduced. 

4.  Methods  of  Observation  and  Range  of  Wave-Lengths. — Visual 
observation  is  limited  to  the  range  of  frequencies  to  which  our 
eyes  are  sensitive.  Defining  oscillation  as  is  usual  in  spectro- 
scopic measurement  by  wave-length,  the  visible  spectrum  is 
found  to  extend  from  about  7700  to  3900  A.  In  importance 
next  to  visual  observation,  and  in  the  opinion  of  some,  surpassing 
it,  is  the  photographic  method.  We  are  enabled  by  means  of 
it  to  extend  materially  the  range  of  our  observation,  especially 
if  the  ordinary  kinds  of  glass,  which  strongly  absorb  ultra- 
violet light,  are  avoided,  and,  when  necessary,  replaced  by 
quartz.  It  is  in  this  manner  easy  to  reach  a  wave-length  of 
3000  A,  and,  with  certain  precautions,  1800  A.  At  that  point, 
however,  quartz  and  even  atmospheric  air  become  strongly 
absorbent  and  the  expensive  fluorsptar  becomes  the  only  medium 
that  can  be  used.  Hydrogen  still  remains  transparent.  The 
beautiful  researches  of  V.  Schumann*  have  shown,  however, 
that  with  the  help  of  spectroscopes  void  of  air  and  specially 
prepared  photographic  plates,  spectra  can  be  registered  as  far 
down  as  x2oo  A.  Lyman  more  recently  has  been  able  to  obtain 
photographs  as  far  down  as  X030  A  with  the  help  of  a  concave 
grating  placed  in  *  vacuo. '  Although  the  vibrations  in  the 
infra-red  have  a  considerably  greater  intensity,  they  are  more 
difficult  to  register  than  those  in  the  ultra-violet.  Photographic 
methods  have  been  employed  successfully  by  Sir  W.  Abney 
as  far  as  20,000  A,  but  long  exposures  are  necessary.  Bolo- 
metric  methods  may  be  used  with  facility  and  advantage  In  the 
investigation  of  the  distribution  of  intensities  in  continuous 
or  semi-continuous  spectra  but  difficulties  ate  met  with  in  the 
case  of  line  spectra.  Good  results  in  this  respect  have  been 
obtained  by  B.  W.  Snow*  and  by  £.  P.  Lewis,*  lines  as  far  as 
11,500  having  been  measured  by  the  btter.  More  recently 
F.  Paschen*  has  fturther  extended  the  method  and  added  a 
number  of  infra-red  lines  to  the  q>ectra  of  helium,  argon,  oxygen 
and  other  elements.  In  the  case  of  helium  one  line  was  found 
with  a  wave-length  of  20,582  A.  C.  V.  Boys'  microradiometer 
has  occasionally  been  made  use  of,  and  the  extreme  sensitiveness 
of  the  Crookes'  radiometer  has  also  given  excellent  results  in 
the  hands  of  H.  Rubens  and  E.  F.  Nichols.  In  the  opinion 
of  the  writer  the  latter  instrument  will  ultimately  replace  the 
bolometer,  its  only  disadvantage  being  that  the  radiations  have 
to  traverse  the  side  of  a  vessel,  and  are  therefore  subject  to 
absorption.  In  order  to  record  line  spectra  it  is  by  no  means 
necessary  that  the  receiving  instrument  (bolometer  or  radio- 
meter) ^otild  be  linear  in  shape,  for  the  separation  of  adjacent 
lines  may  be  obtained  if  the  linear  receiver  be  replaced  by  a 
narrow  ^t  in  a  screen  placed  at  the  focus  of  the  condensing 
lens.  The  sensitive  vane  or  strip  may  then  be  placed  behind 
the  slit;  its  width  will  not  affect  the  resolving  power  though 
there  may  be  a  diminution  of  sensitiveness.   The  longest  waves 

'  Wisd.  Annaltn  (xooi),  5,  p.  349. 
'  Astropkvs.  Joum.'{ioob)f  23,  p.  181. 

*  Wied.  Annalen  (1802),  ib,  p.  208. 

*  Astropkvs.,  Journ.  (1895),  2,  p.  i. 

*  Dmde  Annalen  (1908},  27,  p.  537  and  (1909),  29. 
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observed  up  to  the  present  are  those  recorded  bv  H.  Rubens 
and  £.  Aschkinass*  (•oo6x  cms*  or  6x0,006  A). 

5.  M^kods  of  Rendering  Gases  Ltminous. — ^The  extreme  flen- 
billty  of  the  phenomena  shown  by  radiating  gases  renders  it  a 
matter  of  great  importance  to  examine  them  under  all  possible 
conditions  of  luminosity.  Gases,  like  atmospheric  air,  hydrogen 
or  carbon  dioxide  do  not  become  luminous  if  they  are  placed 
in  tubies,  even  when  heated  up  far  beyond  white  heat  as  in  the 
electric  furnace.  This  need  not  necessarily  be  interpreted  as 
indicating  the  impossibility  of  rendering  gases  luminous  by 
temperature  only,  for  the  tran^arency  of  the  gas  for  Juminous 
radiations  may  be  such  that  the  emission  is  too  weak  to  be 
detected.  When  there  is  appreciable  alMorption  as  in  the  case 
of  the  vapours  of  chlorine,  bromine,  iodine,  sulphur,  selenium 
and  arsenic,  luminosity  begins  at  a  red  heat.  Thus  G.  Salet* 
observed  that  iodine  gives  a  spectrum  of  bright  bands  when  in 
contact  with  a  platinum  spiral  made  white  hot  by  an  electric 
current,  and  J.  Evershed'  has  shown  that  in  this  and  other 
cases  the  temperature  at  which  emission  becomes  appreciable 
is  about  700**.  It  is  only  recently  that  owing  to  the  introduction 
of  carbon  tubes  heated  dectrically  the  excitement  of  the  lumin- 
ous vibrations  of  molecules  by  temperature  alone  has  become 
an  effective  method  for  the  study  of  their  spectra  even  in  the 
case  of  metals.  Hitherto  we  were  entirely  and  still  are  generally 
confined  to  electrical  excitation  or  to  chemical  action  as  in 
the  case  of  flames. 

In  the  ordinary  laboratory  the  Bunsen  flame  has  become 
universal,  and  a  number  of  substances,  such  as  the  salts  of 
the  alkalis  and  alkaline  earths,  show  characteristic  spectra 
when  suitably  placed  in  it.  More  information  may  be  gained 
with  the  help  of  the  oxyhydrogen  flame,  which  with  its  higher 
temperature  has  not  been  used  as  frequently  as  it  might  have 
been,  but  W.  N.  Hartley  has  employed  it  with  great  success, 
and  in  cyanite  (a  silicate  of  aluminium)  has  found  a  material 
which  is  infusible  at  the  temperature  of  this  flame,  and  is 
therefore  suitable  to  hold  the  substance  which  it  is  desired  to 
examine.  An  interesting  and  instructive  manner  of  introducing 
salts  into  flames  was  discovered  by  A.  Gouy,  who  forced  the  air 
before  it  altered  the  Bunsen  burner,  through  a  H>ray  produce 
containing  a  salt  in  solution.  By  this  method  even  such  metals 
as  iron  and  copper  may  be  made  to  show  some  of  their  charac- 
teristic lines  in  the  Bunsen  burner.  The  spectra  produced 
under  these  drcumstanoes  have  been  studied  in  detail  by  C.  de 
Watteville.« 

Of  more  frequent  use  have  been  dectxic  methods,  owing 
to  the  greater  intensity  of  the  radiations  which  th^  yidd. 
Especially  when  large  gratings  are  employed  do  we  find  that  the 
dectric  arc  alone  seems  suffident  to  give  vibrations  of  the 
requisite  power.  The  metals  may  be  introduced  into  the  arc 
in  various  ways,  and  in  some  cases  where  they  can  be  obtained 
in  suffident  quantity  the  metallic  dectrodes  may  be  used  in  the 
place  of  carbon  poles. 

The  usual  method  of  obtaining  spectra  by  the  discharges 
from  a  Ruhmkorff  coil  or  Wimshurst  machine  needs  no  descrit>- 
tion.  The  effects  may  be  varied  by  altering  the  capadty  and 
self-induction  of  the  circuit  which  contains  the  spark  gap.  The 
insertion  of  self-induction  has  the  advantage  of  avoiding  the 
lines  due  to  the  gas  through  which  the  q>ark  is  taken,  but  it 
introduces  other  changes  in  the  nature  of  the  q;>ark,  so  that  the 
results  obtained  with  and  without  sdf-induction  are  not  directly 
comparable.  Count  Gramont*  has  been  able  to  obtain  Q)ectro- 
scopic  evidence  of  the  metalloids  in  a  mineral  by  employing 
powerful  condensers  and  heating  the  dectrodes  in  an  oxyhydro- 
gen flame  when  these  (as  is  often  the  case)  are  not  sufiidently 
conducting. 

I    When  Uie  substance  to  be  examined  q)ectn»copically  is  in 
solution  the  spark  may  be  taken  from  the  solution,  which  must 

then  be  used  as  kathode  of  air.    The  condenser  is  in  this  case 
^  Wied.  AnnaUn  (1808),  65,  p.  241. 
*Ann.  Chim.  Pkys.  (1873),  28. 
»  Phil.  Mag.  (1895).  39,  p.  460. 

*  Phil.  Trans.  (1904),  204,  A.  p.  139. 

*  Campus  rendus,  vols.  121, 122, 124. 


not  necessary,  in  fact  better  results  are  obtained  without  h^^ 
Lecoq  de  Boisbaudran  has  applied  this  method  with  oonsideralde 
success,  and  it  is  to  be  recommended  whenever  only  smaB 
dectric  power  is  at  the  disposal  of  the  observer.  To  diminish 
the  resistance  the  current  should  pass  through  as  small  a  lairer 
of  liquid  as  possible.  It  is  convenient  to  place  the  liquid  in  a 
short  tube,  a  platinum  wire  sealed  in  at  the  bottom  to  convey 
the  current  reaching  to  the  levd  of  the  .(^>en  end.  If  a  thick* 
walled  c^>illaiy  tub<i  is  passed  over  the  platinum  tube  and  its 
length  so  adjusted  that  the  liquid  rises  in  it  by  capillary  actkM 
just  above  the  levd  of  the  tube,  the  spectrum  may  be  ezaixiined 
directly,  and  the  loss  <^  light  due  to  the  passage  through  the 
partially  wetted  surface  of  the  walls  of  the  tube  is  avoided. 

For  the  investigation  of  the.  ^)ectTa  of  gases  at  reduced 
pressures  the  so-^Ued  PlQcker  tubes  (more  generally  but 
incorrectly  called  Geissler  tubes)  are  in  common  use.  ^lien 
the  pressure  becomes  very  h>w,  inconvenience  arises  owing  to  the 
difficulty  of  establishing'the  discharge.  In  that  case  the  method 
introduced  by  J.  J.  Thomson  might  with  advantage  be  more 
frequoitly  employed.  Thomson*  places  spherical  bulbs  inside 
thidc  spiral  conductors  through  which  the  OKiUating  discharge 
of  a  powerful  battery  is  led.  The  rapid  variation  in  the  intensity 
of  the  magnetic  fidd  causes  a  brilliant  dectrodeless  dadiarge 
which  is  seen  in  the  form  of  a  ring  passing  near  the  inner  walls 
of  the  bulb' when  the  pressure  is  properly  adjusted.  A  variety 
of  methods  to  render  gases  luminous  should  be  at  the  com- 
mand of  the  investigator,  for  nearly  all  show  some  distinctive 
peculiarity  and  any  new  modification  generally  results  in  fresh 
facts  being  brought  to  light.  Thus  E.  Goldstdn '  was  able  to  show 
that  an  increase  in  the  current  density  is  capable  of  destroj-ing 
the  well-known  spectra  of  th«  alkali  metak,  replacing  tbem  by 
quite  a  new  set  of  lines. 

6.  Theoty  af  Radiation. — ^The  general  recognition  of  ^>ectnim 
analysis  as  a  method  of  physical  and  chemical  research  occurred 
simultaneously  with  the  theoretical  foundation  of  the  oonnczioB 
between  radiation  and  absorption.  Though  the  experimental 
and  theoretical  developments  were  not  necessarily  dependent 
on  each  other,  and  by  far  the  larger  proportion  of  the  subject 
which  we  now  term  "  Spectroscopy  "  could  stand  irrespective 
of  Gustav  Kirchhoff's  thermodynamical  investigations,  there  is 
no  doubt  that  the  latter  was,  historically  ^leaking,  the  immediate 
cause  of  the  feding  of  confidence  with  which  the  new  branch  of 
sdence  was  recdved,  lot  nothing  impresses  the  scientific  world 
more  strongly  than  just  that  little  touch  of  mystery  which 
attaches  to  a  mathematical  investigation  which  can  only  be 
understood  by  the  few,  and  is  taken  on  trust  by  the  many, 
provided  that  the  author  is  a  man  who  commands  gcseral 
confidence.  While  Balfour  Stewart's  work  on  the  theoiy  of 
exchanges  was  too  easily  understood  and  therdore  too  easily 
ignored,  the  weak  points  in  Kirchhoff  *s  developments  are  only 
now  beginning  to  be  perceived.  The  investigations  both  of 
Balfour  Stewart  and  of  Kirchhoff  are  based  on  the  idea  of  as 
endosure  at  uniform  temperature  and  the  general  results  of  the 
reasoning  c«itre  in  the  conclusion  that  the  introduction  of  any 
body  at  the  same  temperature  as  the  endosure  can  make  no 
difference  to  the  streams  of  radiant  energy  which  we  imagiDe 
to  traverse  the  enclosure.  This  result,  which,  accepting  the 
possibility  of  having  an  absolutely  opaque  endosure  of  tmifono 
temperature,  was  dearly  proved  by  Balfour  Stewart  for  the  total 
radiation,  was  further  extended  by  Kirchhoff,  who  applied  it 
(though  not  with  mathematical  rigidity  as  is  sometimes  supposed) 
to  the  separate  wave-lengths.  All  Kirchhoff's  further  condia- 
sions  are  based  on  the  assumption  that  the  radiation  transmitted 
through  a  partially  tran^>arent  body  can  be  e^qtressed  in  texsa 
of  two  independent  factors  (i)  an  absorption  of  the  inckkot 
radiation,  and  (2)  the  radiation  of  the  absorbing  medium,  whkh 
takes  place  equally  in  all  directions.  It  is  assumed  further  tlud 
the  alMorption  is  proportional  to  the  inddent  radiation  and  Ut 
any.  rate  approximately)  independent  of  the  temperature,  vhfle 
the  radiation  is  assumed  to  be  a  function  of  the  tempoatine 
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only  and  independent  of  the  tempentnre  of  the  endosore.  This 
division  into  absorption  and  radiation  is  to  some  extent  artificial 
and  will  have  to  be  revised  when  the  ohenomena  of  radiation 
are  placed  on  a  mechanical  basis.  For  our  present  purpose 
it  is  only,  necessary  to  point  out  the  difficulty  involved  in  the 
assumption  that  the  radiation  of  a  body  is  independent  of  the 
temperature  of  the  enclosure.  The  present  writer  drew  attention 
to  this  di^culty  as  far  back  as  1881,*  when  he  pointed  out  that 
the  different  intensities  of  different  spectral  lines  need  not  involve 
the  consequence  that  in  an  enclosure  of  uniform  temperature  the 
energy  is  unequally  partitioned  between  the  corresponding 
degrees  of  freedom.  When  the  molecule  is  losing  energy  the 
intensity  of  each  kind  of  radiation  depends  principally  on  the 
rapidity  with  which  it  can  be  renewed  by  molecular  impacts. 
The  unequal  intensities  observed  indicate  a  difference  in  the 
effectiveness  of  the  channels  through  whldi  energy  is  lost,  and 
this  need  not  be  connected  with  the  ultimate  state  of  equilibrium 
when  the  body  is  kept  at  a  uniform  temperature.  For  our 
immediate  purpose  these  considerations  are  of  importance 
inasmuch  as  they  bear  on  the  question  how  far  tfie  spectra 
emitted  by  gases  are  thermal  effects  only.  We  generally  observe 
spectra  under  conditions  in  which  dissipation  of  energy  takes 
place,  and  it  is  not  obvious  that  we  possess  a  definition  of  tem- 
perature whicb  is  strictly  applicable  to  these  cases.  When, 
for  instance,  we  observe  the  relation  of  the  gas  contained  in  a 
PlClcker  tube  through  which  an  electric  discharge  is  passing, 
there  can  be  little  doubt  that  the  partition  of  energy  is  very 
different  from  what  it  would  be  in  thermal  equilibrium.  In 
consequence  the  question  as  to  the  connexion  of  the  spectrum 
with  the  temperature  of  the  gas  seems  to  the  present  writer  to 
lose  some  of  its  force.  We  might  define  temperature  in  the 
case  of  a  flame  or  vacuum  tube  by  the  temperature  which  a 
small  totally  reflecting  body  would  tend  to  take  up  if  placed  at 
the  spot,  but  this  definition  would  fail  in  the  case  of  a  spark 
discharge.  Adopting  the  definition  we  should  have  no  difliculty 
in  proving  that  in  a  vacuum  tube  gases  may  be  luminous  at  very 
low  temperatures,*but  we  are  doubtful  whether  such  a  conclusion 
is  very  helpful  towards  the  elucidation  of  our  problem.  Radia- 
tion is  a  molecular  process,  and  we  can  speak  of  the  radiation  of 
a  molecule  but  not  of  its  temperature.  When  we  are  trying 
to  bring  radiation  into  connexion  with  temperature,  we  must 
therefore  take  a  sufficiently  large  group  of  molecules  and  compare 
their  average  energies  with  the  average  radiation.  The  question 
arises  whether  in  a  vacuum  discharge,  in  which  only  a  compara- 
tively small  proportion  of  the  molecules  are  affected,  we  are  to 
take  the  average  radiation  of  the  affected  portion  or  include  the 
whole  lot  of  molecules,  which  at  any  moment  arc  not  concerned 
in  the  discharge  at  all.  The  two  processes  would  lead  to  entirely 
different  results.  The  problem,  which.  In  the  opinion  of  the 
present  writer,  is  the  one  of  interest  and  has  more  or  less  definitely 
been  in  the  minds  of  those  who  have  discussed  the  subject,  is 
whether  the  type  of  wave  sent  out  by  a  molecule  only  depends 
on  the  internal  energy  of  that  molecule,  or  on  other  considera- 
tions such  as  the  mode  of  excitement.  The  average  energy  of  a 
medium  containing  a  mixture  of  dissimilar  elements  possesses 
in  this  respect  only  a  very  secondary  interest. 

We  must  now  inquire  a  little  more  closely  into  the  mechanical 
conception  of  radiation.  According  to  present  ideas,  the  wave 
originates  in  a  disturbance  of  electrons  within  the  molecules. 
The  electrons  responsible  for  the  radiation  are  probably  few 
uid  not  directly  involved  in  the  structure  of  the  atom,  which 
according  to  the  view  at  present  in  favour,  is  itself  made  up 
of  electrons.  As  there  is  undoubtedly  a  connexion  between 
thermal  motion  and  radiation,  the  energy  of  these  electrons 
within  the  atom  must  be  supposed  to  increase  with  tempera- 
ture. But  we  know  also  that  in  the  complete  radiation  of  a 
white  body  the  radiative  energy  increases  with  the  fourth 
power  of  the  absolute  temperature.  Hence  a  part  of  what  must 
be  included  in  thermal  energy  is  not  simply  proportional  to 
temperature  as  is  commonly  assumed.  The  energy  of  radiation 
in  the  medium  and  not  in  the  molecule.  Even  at  the 
» Pka.  Meg.  (1881},  13,  p.  361. 


highest  temperatures  at  oar  command  !t  is  small  compared 
with  the  energy  of  translatory  motion,  but  as  the  temperature 
increases,  it  must  ultimately  gain  the  upper  hand,  and  if  there 
is  anywhere  such  a  temperature  as  that  of  several  million 
degrees,  the  greater  part  of  the  total  energy  of  a  body  will  be 
outside  the  atom  and  molecular  motion  ultimately  becomes 
negligible  compared  with  it.  But  these  q)eculations,  interesting 
and  important  as  they  are,  lead  us  away  from  our  main 
subject. 

Considering  the  great  variety  of  spectra,  which  one  and  the 
same  body  may  possess,  the  idea  lies  near  that  free  electrons 
may  temporarily  attach  themselves  to  a  molecule  or  detach 
themselves  from  it,  thereby  altering  the  constitution  of  the 
vibrating  system.  This  is  most  likely  to  occur  in  a  discharfife 
through  a  vacuum  tube  and  it  is  just  there  that  the  greatest 
variety  of  spectra  is  observed. 

It  has  been  denied  by  some  that  pure  thermal  motion  can  eyet 
give  rise  to  line  q)ectra,  but  that  either  chemical  action  or  impact 
of  electrons  is  necessary  to  exdte  the  regular  oscillations  which 
give  rise  to  line  spectra.  There  is  no  doubt  that  the  impact 
of  electrons  is  likely  to  be  effective  in  this  respect,  but  it  must  be 
remembered  that  aJl  bodies  raised  to  a  sufficient  temperature  are 
found  to  eject  electrons,  so  that  the  presence  of  the  free  electrons 
is  itself  a  consequence  of  temperature.  The  view  that  visible 
radiation  must  be  excited  by  the  impact  of  such  an  electron 
is  therefore  quite  consistent  with  the  view  that  there  is  no 
essential  difference  between  the  excitement  duQ  to.  chemical  ox 
electrical  action  and  that  resulting  from  a  sufficient  increase  of 
temperatui^e. 

Chemical  action  has  frequently  been  suggested  as  bemg  a 
necessary  factor  in  the  luminosity  of  flame,  not  only  in  the  sense 
that  it  causes  a  sufficient  rise  of  temperature  but  as  furnishing 
some  special  and  peculiar  though  undefined  stimulus.  An 
important  experiment  by  C.  Gtinther  *  seems  however  to  show 
that  the  radiation  of  metallic  salts  in  a  flame  has  an  intensity 
equal  to  that  belonging  to  it  in  virtue  of  its  temperature 

If  a  short  length  of  platinum  wire  be  inserted  vertically  into 
a  lighted  Bunsen  burner  the  luminous  line  may  be  used  as  a  slit 
and  viewed  directly  throu^  a  prism.  When  now  a  small  bead  of 
a  salt  of  sodium  or  lithium  is  placed  in  the  flame  the  spectrum- 
of  the  white  hot  platinum  is  traversed  by  the  dark  absorption 
of  the  D  lines.  Tliis  is  consistent  with  Kirchhoff's  law  and  i^ows 
that  the  sodium  in  a  flame  possesses  the  same  relative  radiation 
and  absorption  as  sodium  vapour  heated  thermally  to  the 
temperature  of  the  flames.  According  to  independent  experi- 
ments by  Paschen  the  radiation  of  the  D  line  sent  out  by  the 
sodium,  flame  of  sufficient  density  is  nearly  equal  to  that  of 
a  black  body  at  the  same  temperature.'  Other  more  recent 
experiments  confirm  the  idea  that  the  radiation  of  flames  is; 
mainly  determined  by  their  temperature. 

The  definition  of  temperature  given  above,  though  difficult' 
in  the  case  of  a  flame  and  perhaps  still  admissible  In  the  case 
of  an  electric  arc,  becomes  precarious  when  applied  to  the 
disruptive  phenomena  of  a  spark  discharge.  The  only  sense 
in  which  we  might  be  justified  in  using  the  word  temperature 
here  is  by  taking  account  of  the  energy  set  free  in  each  discharge 
and  distributing  it  between  the  amount  of  matter  to  which 
the  energy  is  supplied.  With  a  guess  at  the  specific  heat  we 
might  then  calculate  the  maximum  temperature  to  which  the 
substance  might  be  raised,  if  there  were  no  loss  by  radiation 
or  otherwise.  But  the  molecules  affected  by  a  spark  discharge 
are  not  in  any  sense  in  equilibrium  as  regards  their  partition 
of  energy  and  the  word  "  temperature  "  cannot  therefore  be 
applied  to  them  in  the  ordinary  sense.  We  might  probably 
with  advantage  find  some  definition  of  what  may  be  called 
"  radiation  temperature  "  based  on  the  relation  between  radiation 
and  absorption  in  Kirchhoff's  sense,  but  further  information 
based  on  experimental  investigation  is  required. 

7.  Limits  of  Homogeneity  and  Structure  of  Lines. — As  a  first 
approximation  we  may  say  that  gases  send  out  homogeneous 

*  Wied.  Ann.  (1877).  >.  p.  477* 

•  Ibid.  (1894),  $1,  p.  40. 
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radiations.  A  homogeneous' oscillation  is  one  wliich  for  all 
time  is  described  by  a  circular  function  such  as  sin(fi/+a), 
i  being  the  time  and  n  and  a  constants.  Tlie  qualification 
that  the  circular  function  must  apply  to  all  time  is  important, 
and  unless  it  is  recognized  as  a  necessary  condition  of  homo- 
geneity, confusion  in  the  more  intricate  problems  or  radiation 
becomes  inevitable.  Thus  if  a  molecule  were  set  into  vibra- 
tion at  a  specified  time  and  oscillated  according  to  the  above 
equation  during  a  finite  period,  it  would  not  send  out  homo- 
geneous vibrations.  In  interpreting  the  phenomena  observed 
in  a  spectroscope,  it  is  necessary  to  remember  that  the  instru- 
ment, as  pointed  out  by  Lord  Rayleigh,  is  itself  a  producer 
of  homogeneity  within  the  limits  defined  by  its  resolving 
power.  A  spectroscope  may  be  compared  to  a  mechanical 
harmonic  analyser  which  when  fed  with  an  irregular  function 
of  one  variable  represented  by  a  curve  supplies  us  with  the  sine 
curves  into  which  the  originsd  function  may  be  resolved.  This 
analogy  is  useful  because  the  application  of  Fourier's  analysis  to 
the  optical  theory  of  spectroscopes  has  been  doubted,  and  it  may 
be  ttiged  in  answer  to  the  objections  raised  that  the  instrument 
acts  in  all  respects  like  a  mechanical  analyser,^  the  applica- 
bility of  which  has  never  been  called  into  question. 

A  limit  to  homogeneity  of  radiation  is  ultimately  set  by  the 
Bo-called  Dopplcr  effect,  which  is  the  change  of  wave-length 
due  to  the  translatory  motion  of  the  vibrating  molecule  from  or 
towards  the  observer.  If  JV  be  the  frequency  of  a  homogeneous 
vibration  sent  out  by  a  molecule  at  rest,  the  apparent  frequency 
will  be  N  (i>*>v/K),  where  V  is  the  velocity  of  light  and  v  is  the 
velocity  of  the  line  of  sight,  taken  as  positive  if  the  distance 
from  the  observer  increases.  If  all  molecules  moved  with  the 
velocity  of  mean  square,  the  line  would  be  drawn  out  into  a 
band  having  on  the  frequency  scale  a  width  aNvJV^  where  v 
is  now  the  velocity  of  mean  square.  According  to  Maxwell's 
law,  however,  the  number  of  molecules  having  a  velocity  in 
the  line  of  sight  lying  between  v  and  v-^-dv  is  proportional  to 
€~f^v,  where  j9  is  equal  to  3/2U*;  for  0">ti,  we  have  therefore 
the  ratio  in  the  number  of  molecules  having  velocity  u  to  those 
having  no  velocity  in  the  line  of  sight  r^*****  «-!«■•  2 2.  We 
may  therefcre  still  take  iNufV  to  be  the  width  of  the  band  if 
we  define  its  edge  to  be  the  frequency  at  which  its  intensity 
has  fallen  to  22%  of  the  central  intensity.  In  the  case  of 
hydrogen  rendered  luminous  in  a  vacuum  tube  we  may  put 
approximately  u  equal  to  2000  metres  per  second,  if  the  trans- 
latory motion  of  the  luminous  molecules  is  about  the  same  as 
that  at  the  ordinary  temperature.  In  that  case  X«/K  or  the 
half  width  of  the  band  measured  in  wave  lengths  would  be 
|-io~*X,or,  for  the  red  line,  the  half  width  would  be  0*044  A. 
Michelson,  who  has  compared  the  theoretical  widening  with  that 
found  experimentally  by  means  of  his  interferometer,  had  to 
use  a  somewhat  more  complicated  expression  for  the  comparison, 
as  his  visibility  curve  does  not  directly  give  intensities  for 
particular  frequencies  but  an  integral  depending  on  a  range 
of  frequency.'  He  finds  a  remarkable  agreement  between  the 
theoretical  and  experimental  values,  which  it  would  be  important 
to  confirm  with  the  more  suitable  instruments  which  are  now 
at  our  disposal,  as  we  might  in  this  way  get  an  estimate  of  the 
energy  of  translatory  motion  of  the  luminous  molecules.  If  the 
motion  were  that  of  a  body  at  white  heat,  or  say  a  temperature 
of  looo**,  the  velocity  of  mean  square  would  be  3900  metres  per 
second  and  the  apparent  width  of  the  band  would  be  doubled. 
Michelson's  experiments  therefore  argue  in  favour  of  the  view 
that  the  luminescence  in  a  vacuum  tube  is  similar  to  that  pro- 
duced by  phosphorescence  where  the  translatory  energy  does 
not  correspond  to  the  oscillatory  energy — but  further  experi- 
ments are  desirable.  The  experimental  verification  of  the 
change  of  wave-length  due  to  a  source  moving  in  the  line  of 
sight  has  been  realized  in  the  laboratory  by  A.  B61opolsky  and 
Prince  Galitzin,  who  substituted  for  the  source  an  image 
formed  of  a  stationary  object  in  a  rapidly  moving  mirror. 

>  Phfl.  Mag.  (1894),  37.  p.  509. 

'Cf.  RayletKh,  Phil.  Mag.  (1899),  37,  p.  298;  Michelson,  Phil, 
Hag.  (1892).  34,  p.  a8o. 


The  homogeneity  of  vibration  may  also  be  diminished  by 
molecular  impacts,  but  the  number  of  shocks  in  a  given  time 
depends  on  pressure  and  we  may  therefore  expect  to  diminish  the 
width  of  a  line  by  diminishing  the  pressure.  It  is  not,  however, 
obvious  that  the  sudden  change  of  direction  in  the  translatory 
motion,  which  is  conunonly  called  a  molecular  shock,  necessarily 
also  affects  the  phase  of  vibration.  Experiments  which  will 
be  discussed  in  §  xo  seem  to  show  that  there  is  a  difference  in 
this  respect  between  the  impacts  of  similar  and  those  of  dis- 
similar molecules.  When  the  lines  are  obtained  under  drcum- 
stances  which  tend  towards  sharpness  and  homogeneity  they 
are  often  found  to  possess  complicated  structures,  sin^e  lines 
breaking  up  into  two  or  more  components  of  varying  intensities. 
One  of  the  most  interesting  examples  is  that  furnished  by  the 
green  mercury  line,  which  when  examined  by  a  powerful  €cbelon 
spectroscope  splits  up  into  a  number  of  constituents  which  have 
been  examined  by  several  investigators.  Six  companions  to 
the  main  lines  are  found  with  comparative  ease  and  certainty  and 
these  have  been  carefully  measured  by  Prince  Galilzin,*  H. 
Stansfield*  and  L.  Janicki.*  According  to  StansfieM  there  are 
three  companion  lines  on  either  side  of.  a  central  line,  which 
consists  of  two  lines  of  unequal  brightness. 

S.  DistriUmHon  of  FrequmcUs  in  Line  Spectra. — ^It  is  natural 
to  consider  the  frequencies  of  vibrations  of  radiating  molecules 
as  analogous  to  the  different  notes  sent  out  by  an  acoustical 
vibrator.  The  effoAs  which  were  consequently  made  in  the 
early  days  of  ^>ectro8copy  to  discover  some  numerical  relation- 
ship between  the  different  wave  lengths  of  the  lines  belonging 
to  the  same  spectrum  rather  disregard  the  fact  that  even  in 
acoustics  the  relationship  of  integer  numbers  holds  only  in 
special  and  very  simple  cases.  Some  corroboration  of  the 
simple  law  was  apparently  found  by  Johnstone  Stoney,  who 
first  noted  that  the  frequendes  of  three  out  of  the  four  visible 
hydrogen  lines  are  in  the  ratios  20  :  27  :  32.  In  other  q>ectra 
such  "  harmonic  "  ratios  were  also  discovered,  but  thdr  search 
was  abandoned  when  it  was  found  that  thdr  number  did  not 
exceed  that  calculated  by  the  laws  of  probabiUty  on  the  supposi- 
tion of  a  chance  distribution.*  The  next  great  step  was  made  by 
J.  J.  Balmer,  who  showed  that  the  four  hydrogen  lines  in  the 
visible  part  of  the  spectrum  may  be  represented  by  the  equation 

ii-A(i-4/J«). 
where  n  is  the  reciprocal  of  the  wave-length  and  therefore 
proportional  to  the  wave  frequency,  and  s  successively  takes  the 
values  3, 4.  5, 6.  Balmer's  formula  received  a  striking  confirma- 
tion when  it  was  found  to  include  the  ultra-violet  lines  which 
were  discovered  by  Sir  William  Huggins'  in  the  photographic 
spectra  of  stars.  The  most  complete  hydrogen  spectrum  is 
that  measured  by  Evershcd'  in  the  fUish  spectrum  observed 
during  a  total  solar  eclipse,  and  contains  thirty-one  lines,  all  of 
which  agree  with  considerable  accuracy  with  the  formula,  if 
the  frequency  number  n  is  calculated  correctly  by  reducing  the 
wave-length  to  vacuo.* 

It  is  a  characteristic  of  Balmer's  formula  that  the  frequency 
approaches  a  definite  limit  as  f  is  increased,  and  it  was  soon 
discovered  that  in  several  other  spectra  besides  hydrogen,  series 
of  lines  could  be  found,  which  gradually  come  nearer  and  nearer 
to  each  other  as  they  become  fainter,  and  approach  a  definite 
limit.  Such  series  ought  all  to  be  capable  of  bdng  represented 
by 'a  formula  resembling  that  of  Balmer,  but  so  far  the  exact 
form  of  the  series  has  not  been  established  with  certainty.  The 
more  important  of  the  different  forms  suggested  are  as  foBow: 

<i)  »-A-|-^  +  p  (H.  KayserandC.  Rungc). 
(2)  n-  A-j^-^  a.  R.  Rydbcrg). 

>  Bulletin  Akad.  St  PeUrshurg  (1907),  p.  159. 

*  Phil.  Mag.  (September,  1909),  18,  p.  371. 

•  Ann.  d.  Pkys.  (1909).  29.  p,  1833. 

*  A.  Schuster,  Proc.  Roy.  Soc.  (1881),  ai,  p.  337. 
»  Phil.  Trans.  (1880).  171,  p.  619. 

•Ibid  (1891),  197.  p.  381. 

•  The  table  so  correned  will  be  found  in  C  Baly's  Sptelnawpft 
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In  an  cases  s  represents  the  succession  of  integer  numbers. 
In  the  last  case  we  must  put  for  r  either  s  or  < +|  according 
to  the  nature  of  the  series,  as  will  be  explained  further  on.  The 
first  of  the  forms  which  contains  three  disposable  constants  did 
good  service  in  the  hands  of  their  authors,  but  breaks  down  in 
important  cases  when  odd  powers  of  s  have  to  be  introduced 
in  addition  to  the  even  powers.  The  second  form  contains 
two  or  three  constants  according  as  N  is  taken  to  have  the  same 
value  for  all  elements  or  not.  Rydberg  favours  the  former 
view,  but  he  docs  not  attempt  to  obtain  any  very  dose  approxi- 
mation between  the  observed  and  calculated  vidues  of  the  fre- 
quencies. Equation  (3) ,  which  E.  C.  Pickering  ^  used  in  a  special 
case,  presently  to  be  referred  to,  was  put  into  a  more  general 
form  by  Thide,'  who,  however,  assumes  N  to  have  the  same 
value  for  all  spectra,  and  not  obtaining  suffident  agreement, 
rejects  the  formula.  J.  Halm'  subsequently  showed  that  if 
N  may  differ  in  different  cases,  the  equation  is  a  considerable 
improvement  on  Rydberg's.  It  then  possesses  four  adjustable 
constants,  and  more  can  therefore  be  expected  from  it.  All 
these  forms  are  put  into  the  shade  by  that  which  was  introduced 
by  Ritz,  led  tlwreto  apparently  by  theoretical  conriderations. 
As  he  takes  N  to  be  strictly  the  same  for  all  dements  the  equation 
has  only  three  disposable  constants  A,  a  and  6.  It  is  found 
to  be  very  markedly  superior  to  the  other  equations.  Its  chief 
advantage  appears,  hpwever,  when  the  relationship  between 
different  series  of  the  same  element  is  taken  into  account.  We 
therefore  turn  our  attention  to  this  relationship. 

In  the  case  of  those  dements  in  which  we  can  represent  the 
spectrum  most  completely  by  a  number  of  series,  it  is  generally 
found  that  they  occur  in  groups  of  three  which  are  dosdy 
related  to  each  other.  They  were  called  by  H.  Kayser  and  F. 
Paschen  "  Haupt  serie,"  *'  ist  Nebenserie,"  "  and  Nebenserie," 
which  is  commonly  translated  "  Prindpal  series,"  "First 
subordinate  series,"  "  Second  subordinate  series."  These  names 
become  inconvenient  when,  as  is  generally  the  case,  each  of  the 
series  splits  into  groups  of  two  or  three,  and  we  have  to  speak 
of  the  second  or  third  number  of  the  first  or  second  subordinate 
series.  Moreover,  a  false  impression  is  conveyed  by  the  nomen- 
clature, as  the  second  subordinate  series  is  much  more  closely 
related  to  the  prindpal  series  than  the  first  subordinate  series. 
The  present  writer,  therefore,  in  his  Theory  of  Optics,  adopted 
different  names,  and  called  the  series  respectively  the  "  Trunk," 
the  "  Main  Branch  "  and  the  "  Side  Branch,"  the  main  branch 
being  identical  with  the  second  subordinate  series;  the  limit  of 
frequency  for  hi^  values  of  s  is  called  the  "  root  "  of  the  series, 
and  it  is  found  in  all  cases  that  the  two  branches  have  a  common 
root  at  some  point  in  the  trunk.  According  to  an  important 
law  discovered  by  Rydberg  and  shortly  afterwards  indepen- 
dently by  the  writer,  the  frequency  of  the  common  root  of  the 
two  branches  is  obtained  by  subtracting,  the  frequency  of  the 
root  of  the  trunk  from  that  of  its  least  refrangible  and  strongest 
member.  In  the  ^>ectra  of  the  alkali  metals  each  line  of  the 
trunk  is  a  doublet,  and  we  may  speak  of  a  twin  trunk  springing 
out  of  the  same  root.  In  the  same  spectra  the  lines  bdon^ng 
to  the  two  branches  are  also  doublets.  According  to  the  above 
law  the  least  refrangible  member  of  the  trunk  being  double, 
there  must  be  two  roots  for  the  branches,  and  this  is  found  to 
be  the  case.  In  fact  the  lines  of  each  branch  are  also  doublets, 
with  common  difference  of  frequency.  There  are,  therdore, 
two  main  branches  and  two  side  branches,  but  these  are  not 
twins  sprin^g  out  of  the  same  root,  but  paralld  branches 
springing  out  of  different  though  dosdy  adjacent  roots.  It  will 
also  be  noticed  that  the  least  refrangible  of  the  doublets  of  the 

*Astropkys.  Joum.  (1896),  4,  p.  369. 

•  IbW.  (1897).  6.  p.  6$. 

*  Tram,  AH.  Soc.  Ethnburgk  (1905)4  41,  p.  551. 


branches  must  according  to  the  above  law  correspond  to  the 
most  rdrangible  of  the  doublets  of  the  tnmk,  and  if  the  com- 
ponents  of  the  doublets  have  different  intensities  the  stronger 
components  must  lie  on  different  sides  in  the  tnmk  and  branch 
series.  This  is  confirmed  by  observation.  Rydberg  discovered 
a  second  relationship,  which,  however,  involving  the  assumed 
equation  connecting  the  different  lines,  cannot  be  tested  directly 
as  long  as  these  equations  are  only  approximate.  On  the  other 
hand  the  law,  once  showtf  to  hold  approximatdy,  may  be  used 
to  test  the  suffidency  of  a  particular  form  of  equation.  These 
forms  all  agree  in  making  the  frequency  negative  when  s  falls 
below  a  certain  value  sp.  Rydberg's  second  Law  states  thfit  if 
the  main  branch  series  is  taken,  the  numerical  value  of  tip^t 
corresponding  to  j;^t  is  equal  to  the  frequency  of  the  least 
rdrangible  member  of  the  trunk  aeries. 

The  two  laws  are  best  understood  by  potting  the  equations  in 
the  form  given  them  by  Rydberg. 
For  the  truzik  series  write 

and  for  the  main  branch  aeries 

Here  m  9  and  N  are  constants,  while  «  as  bdore  b  an  integ^ 
number.  . 

The  difference. between  the  frequencies  of  the  roots  {s^*^K^ 
given  by  • 

This  is  the  first  law. 


'111. 


If  further  in  the  two  equations  we  put  «■*!,  we  obtain: 

This  IS  the  second  law. 

As  has  already  been  mentioned,  the  law  is  only  verified  very 
roughly,  if  Rydberg's  form  of  equation  is  taken  as  correctly  re- 
presenting Che  series.  The  fact  that  the  addition  of  the  term  mtro- 
duced  by  Ritz  not  only  gives  a  more  satisfactory  representation 
of  each  series,  but  venfiei  the  above  relationship  with  a  much 
closer  degree  of  approximation,  proves  that  Ritz's  equation  forms 
a  markeastep  in  the  right  direction.  According  to  him,  the  follow- 
ing equations  represent  the  connexion  between  the  lines  of  the  three 
related  series. 

Trunk  series:,  *ff-(,+fljVi/i*l»"li-5+a»W(f5W 

Main  Biandi  Series:  -^  -^a-^fl^+V2«y"[r-^a4MMlfc• 

Side  Bnmdi  Series:  '^jr'l2Ui\hJ2^'[s-{'cU/^' 
Here  s  stands  for  an.  tnt^er  number  bc^nning  with  2  for  the 
trunk  and  3  for  the  main  branch,  and  r  represents  the  succession 
of  numbers  i'5,  2-5,  3*5,  &c.    Ajb  Ritz  points  out,  the  first  two 
equations  appear  only-  to  be  particular  cases  of  the  form 


H 


UT^' 


Tm 


in  which  «  and  r  have  the  form  given  above.  In  the  trunk  series 
s  has  the  particular  value  1*5,  and  in  the  main  branch  series  s 
has  the  particular  value  3,  but  we  should  ccpect  a  weaker  set  of 
lines  to  exist  corresponding  to  the  trunk  aeries  with  r^2'$  or 
corresponding  to  the  main  branch  aeries  with  «a>3,  and  in  fact 
a  whole  succession  of  such  series.  Taking  the  Trunk  and  Main 
Branch  Series,  we  find  they  defjend  altogether  on  the  four  constants: 
tfi,  6,  aS  b^t  while  N  is  a  univenal  constant  identical  with  that 
deduced  from  the  hydrogen  series.  As  an  example  of  the  accuracy 
obtained  we  give  in  the  following  Table  the  figures  for  potassium. 
The  lines  of  the  trunk  aeries  are  double  but  for  the  sake  of  shortness 
the  least  rdrangible  component  is  here  omitted. 


Spectrum  of  Potassium. 

Trunk  Series. 

Main  Branch. 

Side  Branch.       [ 
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W.  M.  Hida*  has  modified  Rvdberg't  equation  in  a  way  similar 
to  that  of  RitE  as  shown  by  (5)  aSove.  This  fonn  has  the  advantage 
that  the  constants  of  the  equation  when  applied  to  the  qiectra  of 
the  alkali  metals  show  marked  rcffularities.  The  most  extensive 
series  which  has  yet  been  observea  is  that  of  the  trunk  series  of 
sodium  when  it  is  observed  as  an  absorption  spectrum;  R.  W. 
Wood  has  in  that  case  measured  as  many  as  50  lines  beloiaging  to 
this  series. 

The  different  series  have  certain  characteristics  which  they  seem 
to  maintain  wherever  they  have  been  obtained.  Thus  the  trunk 
series  consuts  of  lines  which  are  easily  reversed  while  thoae  of  the 
nde  brancH  are  nebulous.  The  lines  of  the  trunk  seem  to  appear 
at  lower  temperatures,  which  may  account  for  the  fact  that  it  can 
be  observed  as  absoiption  lines.  If  we  compare  together  the 
spectra  of  the  alkali  metals,  we  find  that  the  doublets  of  the 
branch  series  separate  more  and  more  as  the  wave-length  increases. 
Roughly  speaking  the  difference  in  frequency  u  proportional  to 
the  square  of  the  atomic  weight.  Taking  sodium  ana  lithium  we 
find  in  this  way  that  the  lithium  lines  ought  to  be  double  and  sepa- 
rated  by  7  A.  They  have  not,  however,  so  far  as  we  know,  been 
resolveo.  The  roots  of  the  three  series  have  frequencies  which 
diminish  as  the  atomic  weight  increases,  but  not  according  to  any 
simple  law. 

In  the  case  of  other  metallic  groups  nmilar  series  have  also  been 
found,  but  while  in  the  case  of  the  alkali  group  nearly  the  whole 
spectrum  is  represented  by  the  combined  set  «  three  series,  such 
u  not  the  case  with  other  metals.  The  spectra  of  magnesium, 
calcium,  ainc^  cadmium  and  mercury,  give  tne  two  brancTi  series, 
and  each  series  is  repeated  three  times  with  constant  difference 
of  frequency.  In  these  elements  the  doublets  of  the  alkali  series 
are  therefore  replaced  by  triplets.  Strontium  also  gives  triplets, 
but  only  the  side  branch  series  has  been  observed.  In  the  spectrum 
of  banum  no  series  has  yet  been  recognized.  The  spectrum  of 
helium  ha^  been  very  carefully  studiecT  by  Runee  and  Paschen. 
All  its  lines  arrange  themselves  in  two  families  01  series,  in  other 
words,  the  spectrum  looks  like  that  of  the  superposition  of  two 
spectra  similar  to  those  presented  by  the  alkali  metals.  Each 
family  consists  of  the  trunk,  main  branch  and  side  branch.  The 
concluuon  which  was  originally  drawn  from  this  fact  that  helium 
is  a  mixture  of  two  fflsn  has  not  been  confirmed,  as  one  of  the 
spectra  of  oxygen  b  similarly  constituted. 

We  must  refer  to  Kayscr  and  Runge's  Handhuch  for  further 
details,  as  well  as  for  information  on  other  spectra  such  as  those  of 
silver,  thallium,  indium  and  manganese,  in  which  series  lines  have 
been  found. 

Before  leavinr  the  subject,  we  return  for  a  moment  to  the  spectrum 
of  hydrogen,  in  1896,  Professor  E.  C.  Pickering  discovered  in 
the  structure  of  the  star  £  Puppis  a  series  of  lines  which  showed 
a  remarkable  similarity  to  that  of  hydrogen  having  the  same  root. 
Kayser  on  examining  the  spectrum  recognised  the  fact  that  the 
two  series  were  related  to  each  other  like  the  two  branch  series, 
and  this  was  subsequently  confirmed.  If  we  compare  Balmer's 
formula  with  the  general  equation  of  Ritz,  we  find  that  the  two 
can  be  made  to  ^gree  if  the  ordinary  hydrogen  spectrum  is  that  of 
the  ude  branch  series  and  the  constants  a\  b^  e  and  d  are  all  put 
equal  to  zero.  In  that  case  the  main  branch  is  found  to  represent 
the  new  series  if  a'  and  t^  are  also  put  equal  to  aero,  to  that 

where  r  takes  succesnvely  the  values  i-5,  3*5,  3*^    A  knowledge  of 
the  constants  now  determines  the  trunk  series,  wnich  should  be 


The  least  refrangible  of  the  lines  of  tlus  series  should  have  a  wave- 
length 4687-88,  and  a  strong  line  of  this  wave-length  has  indeed 
been  found  in  the  spectra  m  stan  which  are  made  up  of  brieht 
lines,  as  also  in  the  spectra  of  some  nebulae.  It  seems  remarkable, 
however,  that  we  should  not  have  succeeded  yet  in  reproducing  in 
the  laboratory  the  trunk  and  main  branch  of  the  hydrogen  spectrum, 
if  the  spectra  in  question  really  belong  to  hydrogen. 

Considering  the  complexity  of  the  subject  it  is  not  surprising 
that  the  efforts  to  connect  theoretically  the  possible  periods 
of  the  atom  considered  as  a  vibrating  system  have  met  with  no 
considerable  success.  Two  methods  of  investigation  are  avail- 
able. The  one  endeavours  to  determine  the  conditions,  which 
are  consistent  with  our  knowledge  of  atomic  constitution  derived 
from  other  sources,  and  lead  to  systems  of  vibration  nmilar  to 
those  of  the  actual  atom.  We  might  then  hope  to  particularize 
or  modify  these  conditions  so  as  to  put  them  into  more  complete 
agreement.  An  attempt  in  that  direction  has  been  made  with 
partial  success  by  J.  H.  Jeans,'  who  showed  that  a  shell-like 
constitution  of  the  atom,  the  shells  being  electrically  charged, 

*  Proc.  Roy.  Soc.  (1909).  83,  p.  aaS  (abstrsct). 

*  PhU,  Mag.  (1901),  a,  p.  421. 


would  lead  to  systems  of  peiiods  not  imlike  those  of  a  aeries  of 
lines  such  as  is  given  by  observation.    The  other  method  starts 
from  the  observed  values  <rf  the  periods,  and  establishes  a  differ- 
ential equation  from  which  these  periods  may  be  derived.    This 
is  done  in  the  hope  that  some  theoretical  foundation  may  then 
be  found  for  the  equation.    The  pioneer  in  this  directioa  is  E. 
Riecke,'  who  deduced  a  differential  equation  of  the  loth  order. 
Ritz  in  the  paper  already  mentioned  follows  in  the  footsteps  of 
Riecke  and  elaborates  the  argument.    On  the  whole  it  aeeos 
probable  that  the  system  of  moving  dectrons,  which  acoosdii^ 
to  a  modem  theory  constitute  the  atom,  is  not  directly 
oeraed  in  thermal  radiation  which  would  rather  be  due  to  a  f  < 
more  loosdy   connected  dectrons  h*nji»^  00  to  the  atoa 
The  difficulty  that  a  number  of  spectroscopic  lines  seem  to 
invdve  at  least  an  equal  number  of  dectrons  may  be  sot  over 
by  imagining  that  the  atom  may  present  seversi  positions  of 
equilibrium  to  the  dectron,  whidi  it  may  ocoq>y  in  turn.    A 
collision  may  be  able  to  throw  the  electrons  from  one  of  these 
podtions  to  saother.     According  to  this  view  the  different 
lines  are  given  out  by  different  molecules,  and  we  should  have  to 
take  aversges  over  a  number  of  molecules  to  obtain  the  complete 
spectrum  just  as  we  now  take  averages  of  energy  to  obtain  the 
temperature.*   If  it  should  be  confirmed  that  the  period  called 
N  in  the  above  investigation  is  the  same  for  all  dements,  it  most 
be  intimatdy  connected  with  the  structure  of  the 
At  present  the  quantity  of  dectridty  it  carries,  and  also  its 
may  be  determined,  and  we  can  therdore  derive  units  of  length 
and  of  mass  from  our  dectrical  measurements.    The  quantity 
N  may  serve  to  fix  the  third  fundamental  unit.    One  further 
point  deserves  notice.     Lord   Rayleigh,'   idio   has   also  in- 
vestigated vibrating  systems  giving  series  of  lines  appioacfaing 
a  definite  limit  of  "  root,''  remarks  that  by  dynamical  rcaaonii^ 
we  are  always  led  to  equations  giving  the  square  of  the  period 
and  not  the  period,  while  in  the  equation  represoiting  spectral 
series  the  simplest  results  are  obtained  for  the  first  power  of  the 
period.    Now  it  follows  from  Rydbetg's  second  law  put  oo  a 
more  accurate  basis  by  Ritz  that  in  one  case  at  any  rate  a  nefc- 
tive  period  has  reality  and  must  be  interpreted  just  as  if  it  were 
positive.    This  kx>ks  indeed  as  if  the  tquart  of  the  period  were 
the  determining  quantity. 

9.  DisfribuiWH  of  Frequencies  in  Band  Speetra. — ^In  many  cases 
the  spectra  of  molecules  consist  of  lines  so  dosdy  ruled  together 
in  groups  as  to  give  the  appearance  of  continuous  bands  unless 
his^  resolving  powers  are  employed.  Such  spectra  seem  to  be 
characteristic  of  complex  molecular  structure,  as  they  appesr 
when  compounds  are  raised  to  incandescence  without  deoooi- 
position,  or  when  we  ersmine  the  absorption  spectra  of  vapours 
such  as  iodine  and  bromine  and  other  cases  where  we  know  that 
the  molecule  consists  of  more  than  one  atom.  The  bands 
often  appear  in  groups,  and  such  spectra  containing  groups  of 
bands  when  viewed  through  small  Hiectrosoopes  sometimes 
give  the  appearance  of  the  flutuigs  of  columns.  Hence  the  name 
"fluted  spectra,"  which  is  sometimes  sppUed.  Eadi  band, 
as  has  beoi  stated,  is  made  up  of  lines  indicating  highly  homo- 
geneous vibrations.  A  systematic  study  of  the  distributioo 
of  frequences  in  these  bands  was  first  made  by  H.  Deslandres,* 
who  found  that  the  succesdve  differences  in  the  fiequendes 
formed  an  arithmetical  progression. 

If  s  represents  the  series  of  integer  aumben  the  distiibvtioa 
of  frequency  may  be  represent^  by 

«-C-|-Bj«, 

where  C  and  B  are  constants.  •  The  brightest  line,  for  which  x  «o, 
is  allied  the  "  head  "  of  the  band;  and  as  s  increases  the  liiws 
diminish  in  intensity.  The  band  fades  towards  the  red  or  violet 
according  as  A  is  positive  or  nentive,  and  the  appearance  b  some- 
times  complicated  by  the  fact  that  several  sets  01  lines  start  from 
identical  or  closely  adjoining  heads.  The  equation  which  TF|f  ?"«* 
"  Dealandres'  law  "  was  only  given  by  its  author  as  an  appranoate 
one.  The  careful,  measurements  of  Kayser  and  Rui^  of  the  carboa 
bands  show  that  the  sucoesave  differences  in  the   frequencies  do 

*  Drude*s  Annalen  (1900).  I,  p.  399. 

*  Nature  (189O,  51,  p.  293. 

•PW.lfag.  §897).  445  p.  3S6.       ^ 

*  ComfUs  rendus  (1885),  100,  p.  12$S^ 
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Bot  qu!te  keep  ap  with  the  mathematical  expnadoa  but  tend  to 
become  more  equal.    Th«  distances  between  the  two  firat  tines  is 
A,  and  is  small  comjpared  with  the  frequency  itself,  which  Is  B. 
If  this  is  the  case  it  is  obvious  that  an  eouatkm  of  the  form 


n-A- 


N 

does,  for  small  values  of  «,  becomes  identical  with  Deslandres* 
equation,  a  representing  a  constant  which  is  large  compared'  with 
uniw.  If  we  wish  to  be  more  general,  while  still  adhering  to 
Deslandres'  law  as  a  correct  representation  of  the  frequencies  when 
s  is  small,  we  may  write 

where  It  Is  an  additional  constant. 

We  have  now  reduced  the  law  for  the  bands  to  a  form  which  we 
have  found  applicable  to  a  series  of  lines,  but  mth  this  important 
difference  that  while  a  in  the  case  of  Une  spectra  is  a  small  corrective 
term,  it  now  forms  the  constant  on  which  an  essential  factor  in  the 
appearance  of  the  band  depends.  Halm,'  to  whom  we  owe  a 
careful  comparison  of  the  above  equation  with  the  observed  fre- 
quencies in  a  great  number  of  spectra,  attached  perhaps  too  much 
weight  to  the  Tact  that  it  is  capable  of  represenUng  both  tine  and 
band  spectra.  It  is  no  doubt  important  to  recognize  that  the  two 
types  of  spectra  seem  to  ie|>resent  two  extreme  cases  of  one  formula, 
the  signi&ant  difference  being  that  in  the  Une  spectrum  the  distance 
between  tines  diminishes  as  we  recede  from  the  headj  while  in  the 
case  of  the  band  it  increases,  at  any  rate  to  begin  with.  But,  on 
the  other  hand,  no  one  pretends  to  have  found  the  rigorous  expresnon 
for  the  law,  and  the  appropriate  approximation  may  take  quite 
different  forms  when  constants  which  are  large  in  one  case  are  smaU 
in  the  other.  It  would  not  therefore  be  correct  to  push  this  agree- 
ment againrt  Ritx's  expression  which  is  not  applicable  to  bands. 

A  discussion  of  band  spectra  on  a  very  broad  basis  was  given 
by  Thiele,'  who  recommends  a  formula 


»+gi(j-t-g)-f 


^+M 


±<L 


+^ 


where  s  as  before  represents  the  integer  numbers  and  the  other 
quantities  involved  are  constants.  If  f-*i,  we  obtain  Pickering's 
«)uation,  which  is  the  one  advocated  by  Halm.  Equations  of  this 
form  have  received  a  striking  observational  verification  in  so  far 
as  they  predict  a  tail  or  root  towards  which  the  tines  ultimately 
tend  when  s  is  increased  indefinitely.  This  fact  bridges  over  the 
distinction  between  the  band  and  line  spectra.  Tne  distance 
between  the  tines  measured  on  the  frequency  scale  does  not,  accord- 
ing to  the  equation,  increase  indefinitely  from  the  head  downwards, 
but  has  a  maximum  which,  in  Pickering's  form  as  written  above, 
is  reached  when  («+M)'**iA.  ^This  gives  a  real  value  for  s 
only  when  a  is  positive.  It  a  is  negative  the  frequency  passes 
through  infinity  and  the  maximum  distance  between  the  tines 
occurs  there.  If  we  only  assign  positive  values  to  n  and  a,  the  band 
fades  away  from  the  head,  the  lines  at  first  increasing  in  distance. 
It  appears  from  the  observations  of  A  S.  Kins,*  that  in  the  case 
of  the  so-called  spectrum  of  cyanogen  these  taus  can  be  observed^ 
If  a  negative  value  of  the  frequency  is  admitted,  more  complicated 
effects  may  be  predicted.  A  band  might  in  that  case  fade  away 
towards  zero  frec|ucncies,  and  as  s  increases,  return  again  from 
infinity  with  diminishing  distances,  the  head  and  the  tail  pointing 
in  the  same  direction;  or  with  a  different  value  of  constants  a 
band  might  fade  away  towards  infinite  frequencies,  then  return 
through  the  whole  ran^  of  the  spectrum  to  zero  frequencies,  and 
once  more  return  with  its  tail  near  its  head.  The  same  band  may 
therefore  cross  its  own  head  on  the  return  journey.  If  we  adopt 
Thicle's  view  that  each  band  is  accompanied  by  a  second  branch 
for  which  f  has  negative  values  the  complication  is  stiti  further 
increased,  but  there  does  not  seem  to  be  sufficient  reason  toado^ 
this  view. 

la  Effects  of  Varying  Physical  Condilums.-'The  same  spectrum 
may  show  differences  according  to  the  physical  conditions 
under  which  the  body  emitting  the  spectrum  is  placed.  The 
main  effects  we  have  to  discuss  are  (i)  asymmetrical  widening, 
(a)  a  shift  of  wave-length,  which  when  it  accompanies  expansion 
In  both  directions  may  appear  as  an  unsymmetrical  widening, 
(3)  a  change  in  the  rdative  intensities  of  the  lines. 

As  typical  examples  iUustrating  the  facts  to  be  explained, 
the  following  may  be  mentioned,  (a)  When  a  sodium  salt  is 
placed  in  a  Bunsen  burner  in  suffident  quantity,  the  yellow  lines 
are  widened.  When  the  amount  of  luminous  matter  is  small  the 
lines  remain  narrow.  (6)  If  a  spark  be  sent  through  a  Plttcker 
tube  containing  hydrogen  the  tines  are  widened  when  the  pressure 

*  rrosf.  Roy.  See.  Edtn  (1905),  41,  p.  551. 

•  i^f^y*-  J^utn.  (1897),  6,  p.  65;  (1898),  8.  p.  I. 
Ibid.  (1901).  14,  p.  323. 


is  increased,  {c)  Under  moderate  pressures  the  lines  of  hydrogen 
may  be  wideziol  by  powerful  sparks  taken  from  a  condenser, 
(i)  If  a  vpaxk.  be  t^en  from  an  electric  condenser  through 
air,  both  the  lines  of  oxygen  and  nitrogen  are  wide  compared 
wiUi  what  they  would  be  at  low  pressures.  But  a  mixture  of 
nitrogen  and  oxygen  containing  only  tittle  nitrogen  will  show 
the  nitrogen  lines  narrow  and  similarly  narrow  oxygen  lines 
may  be  obtained  if  the  quantity  of  oxygen  is  reduced,  (e)  If 
a  spark  be  taken  from  a  solution  of  a  salt,  e.g.  Hthlum,  the 
relative  intensities  of  the  lines  are  different  according  as  the 
solution  is  concentrated  or  dilute.  (/)  The  relative  intensity 
of  lines  in  the  spark  taken  from  metaUic  poles  may  be  alter^ 
by  the  insertion  of  greater  or  smaUer  capacities,  umilarly  the 
relative  intensities  an  different  in  arc  and  spark  spectra,  (f) 
Increased  pressure  nearly  always  diminishes  the  frequency 
of  vibration,  but  this  effect  is  generally  of  a  smaller  order  of 
magnitude  than  the  widening  which  takes  place  in  the  other 
cases.  In  investigating  the  effects  of  mixture  on  the  widening 
of  lines  in  absorption  spectrum,  R.  W.  Wood  discovered  some 
interestins  effects.  The  cadmium  line  having  a  wave-length 
of  a  288  A  broadens  by  pressure  equally  in  both  directions, 
but  if  mercury  be  added  the  broadening  is  more  marked  on  the 
less  refrangible  side. 

The  discussion  as  to  the  causes  of  this  widening  has  turned 
a  good  deal  on  the  question  whether  it  is  primarily  due  to  changes 
of  density,  pressure  or  temperature,  but  some  confusion  has 
been  caused  by  the  want  of  proper  definition  of  terms.  For  the 
cause  of  this  the  writer  of  the  present  article  is  jointly  with  others 
at  any  rate  partly  responsible,  and  clearness  of  ideas  can  only 
be  re-established  by  investigating  the  mechanical  causes  of  the 
effect  rather  than  by  applying  terms  which  refer  to  a  different 
order  of  physical  conceptions. 

The  facts,  as  quoted,  point  to  the  closeness  of  the  packing  of 
molecules  as  the  factor  which  always  accompanies  and  perhaps 
causes  the  widening  of  tines.  But  is  this  alone  sufficient  to 
justify  us  in  assigning  the  widening  to  increased  density? 
Increased  density  at  the  same  temperature  means  in  the  first 
place  a  reduction  of  the  average  distance  between  the  mole- 
cules, but  it  means  also  a  reduction  in  the  mean  free  path  and 
an  increase  in  the  number  of  impacts.  The  question  is:  which 
of  these-  three  factors  is  significant  in  the  explanation  of  the 
widening?  If  it  is  the  average  distance  irrespective  of  length 
of  path  and  of  number  of  impacts  we  should  be  justified  in  as- 
cribing the  effect  to  density,  but  if  it  is  the  number  of  impacts 
it  would  be  more  reasonable  to  ascribe  it  to  pressure.  Tie 
question  could  not  be  settled  by  experiments  made  at  the  same 
temperature,  aad  if  the  temperature  is  altered  the  question  is 
compUcated  by  the  distinction  which  would  probably  have  to 
be  drawn  between  the  number  of  collisions  and  their  intensity. 
Experimentally  we  should  be  confined  to  a  strict  investigation 
of  absorption  spectra,  because  in  the  electric  discharge  tempera- 
ture has  no  definite  meaning,  and  variations  of  pressure  and 
density  are  not  easily  measured. 

Assuming  for  a  moment  the  change  to  be  one  of  density  and 
leaving  out  of  account  the  pressure  shift,  the  cases  («)  and  (/) 
point  to  the  fact  that  it  is  the  closeness  of  parking  of  similar 
molecules  which  is  effective,  e.g.  the  number  of  oxygen  molecules 
per  cubic  centimetre  determines  the  width  of  the  oxygen  tines, 
though  nitrogen  molecules  may  be  mixed  with  them  without 
materially  affecting  the  appearance.  Experiment  (c)  is,  however, 
generally  taken  to  mean  that  this  closeness  of  packing  cannot 
be  the  sole  determining  cause,  for  it  is  argued  that  if  a  dosed 
vacuum  tube  can  show  both  wide  and  narrow  lines  according 
to  the  mode  of  discharge,  density  alone  cannot  account  for 
the  change.  But  this  argument  is  not  conclusive,  for  though 
the  total  number  of  hydrogen  molecules  is  fixed  when  the  gas 
is  endosed,  yet  the  number  of  luminous  molecules  may  vary 
with  the  condition.  Those  that  are  not  luminous  may,  ii 
they  do  not  contain  the  same  vibrating  system,  bdhave  like 
inert  molecules.  When  an  electric  current  from  a  battery  is 
sent  through  a  tube  containing  hydrogen,  increase  of  current 
simply  means  increase  in  the  number  of  ions  which  take  part 
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fa  [lie  dbchuse,  cicept  witUii  tbc  rcgloD  o(  the  kithodc  glow. 
Etch  molecule  need  not  nuiiite  with  uicreucd  enngy,  but  the 
more  brilliant  emiiiioo  Of  light  in»y  be  due  (o  the  greater 
Dunil>eT  of  p«rtidcs  fonniog  limilar  vibnLiog  tyttemi. 

When  we  compare  togetha  electric  discharge!  tbe  inteniity 
of  which  is  altered  by  varying  the  capacity^  we  an  unable  to 
form  an  opiaioa  ai  to  whether  the  eSecu  observed  are  due  to 
change)  in  the  density  of  the  luminous  material  or  changes  of 
temperature,  but  the  eipeiimenli  of  Sir  William  and  Lady 
IIuggins>  with  the  ipecuum  of  caldum  are  significant  in 
auggesling  that  it  is  really  the  deouty  which  ts  also  the  deter- 
miniqg  factor  in  cases  where  diSerent  concentmiionsand  diBerent 
spark  dischargci  produce  ■  chaagD  In  the  relative  intensiliea 
<ri  diSeicnt  lints. 

The  widenbg  of  HiKi  doc*  aoc  lend  Itself  euHy  Co  accurate 
tneuurementi;  more  precise  numerical  data  are  obtaioable  by 
the  study  of  the  diqitacemenli  consequent  on  itunased  dcnuty 
which  were  discovered  and  studied  by  W.  J.  Humphreys  and 
J.  F.  Mohler.  In  the  iot'^uI  experiments*  the  pressures  could 
only  be  mcreased  to  If  atmoipheres,  but  in  a  more  recent  wotk 
Mumidueys.*  and  iadependenlly  Duffield,  were  able  to  use 
pressures  up  to  loo  atmospheres.  Tlie  change  of  frequency 
(in)  for  a  series  of  lines  wbich  behave  similarly  is  approiimatity 
proportional  to  the  frequency  (n)  so  that  we  can  lake  the  f  nction 
in/a  as  a  measure  o(  the  shift.  It  is  found  iliat  the  lines  ol 
the  same  element  do  not  all  show  the  same  shift,  thus  the 
calcium  line  at  4113  is  displaced  by  04  k  by  lao  atmospheres 
pressure,  while  the  H  and  K  Imes  are  only  displaced  through 
about  half  that  amount.  Duffield  finds  tlisl  the  Inn  lines 
divide  themselves  into  three  groups  with  pressure  shifts  which 
are  api>roiiinately  in  the  ratio  1:3:4.  Curiously  enough  this 
b  also  appreiimalely  the  ratio  of  the  displacements  found  by 
Humphreys  in  the  trunk  series,  the  tide  branch  and  main  branch 
in  the  order  named,  in  rases  where  these  displacements  have 
been  measured.  Ii  was  believed  that  band  spectra  did  not 
show  any  pressure  shift,  tmtil  A.  Dufour*  discovered  that  the 
lines  into  which  the  band  plectra  of  the  Buorida  of  the  alkaline 
earths  may  be  resolved  widen  towards  Ibe  red  under  increased 


et  us  now  consider  I 
!iiy  of  radiation.  Wi 
irding  to  Michelson'i 
t  at  very  low  ptessur 

lider  the  possibility  < 


le  causa  which  may  aSect  the  homo- 
have  first  the  Doppler  effect,  which, 
etperiment,  b  the  chief  cause  of  the 
),  but  it  is  too  small  to  account  for  the 
Dder  discussion.  We  have  further  to 
'  sudden  changes  of  phrase  during  an 
lolecules,  and  we  can  easily  form  an 


appredable  b 


1  smaller  than  the  obMrved 


Shortly  after  the  discovery  of  prenure  shifts  A.  Schuster 
suggested  that  the  proiimiiy  of  molecules  vibrating  in  the  sam< 
period  might  be  the  cause  of  the  diminished  frequency,  am 
suggoted  that  according  to  this  view  the  shifts  would  be  simita 
if  the  increase  of  density  were  produced  by  the  presence  o 
molecules  of  a  different  kind  from  those  whose  lines  are  beinj 
eiamined.    Though  there  b  no  absolutely  conclusive  evidence 
no  erperimenii  hiihetio  have  ^ven  any  indication  that  the  nature 
of  the  gas  producing  the  pressure  has  any  eScct  on  the  amo 
of  shift.  G.  F.  Fitigenld*  suggested  as  an  altcnutive  eipla 
tion  the  change  of  inductive  c^uctty  of  the  medium  due 
increased  density-    J-  Larmor^  developed  the  same  idea,  and 
arrived  by  a  very  simple  method  »t  an  approximation  est. 
of  the  shift  to  be  eipected. 

If  Ibe  medium  which  conlaliu  the  vCbntioo  b  divided  i 

sphere  equal  ID  k  times  the  molecuUir  vibration  ouiiide  af  which 
the  eflecit  of  these  molecules  may  be  averaged  up,  so  th 


•  Cumpits  rtniiu  (191^).  t46,  pf 

;  M.  (tin),  s.  P-  »io. 

'  Ibid.  <I907).  a6,p.iio. 


E  with  free  periods  of  the  moleQiica.   uncloaDd  ofTcrtbec 
[he  absofpttvu  band  1^  has  Ur^  poaitive  and  pc^tt«t 


diiplacenWDt  o 

..  _  an  illfi^l"^!!?!  ... „ 

fore  ahould  cnxct  a  band  in  pisce  of  the  line.  .  _ 

but  our  calculitioD  b  not  aUe  to  give  (he  dispUcmmt  ti  iIk 

[perimuit- 

The  effects  ol  resonance  have  been  studied  theoretically  by 
rince  Galitzin "  and  later  by  V.  W.  Efcman.*  The  latlcf 
itains  rtsuita  indicating  00  diqJacement  but  a  widauog. 
«  concludes  an  interesting  and  important  investigatkn  by 
giving  reasons  for  believing  that  the  centre  of  a  widened  hu 
kdiates  with  smaller  energy  than  the  adjacent  poru.  Hence 
be  apparent  reversals  so  frequently  observed  in  the  c«nlre  of  a 
ridened  line  may  not  be  reversals  at  all  but  due  to  a  reduction 
1  luminosity.  Ekman  quotes  in  support  an  ohservatioa  due 
^  C.  A.  Young,  according  to  which  ihe  dark  line  obaerved  in 
he  centre  of  each  component  of  the  sodium  doublet  in  a 
lunsen  burner  u  Iramfarint  lo  a  radiation  placed  behind.  It 
hould  not  be  difficult  to  decide  whether  the  reveraab  are  real 
r  fictitious. 

Leaving  the  consideration  of  radical  change*  ol 


differences  in  the  qusntiti 
as  Ihe  vibrating  system  coUid' 


a  vibcatlng 
Loe  piBeni,  ine  mmof  differences 
n  lite  appearances  of  spectra  under 
re  probably  to  a  large  citesl  doe 
,  thoogi 


h  an  dectnn  or  with  a  body 

A.  Schuster  and  G.  A.  Hemsalech  have  observed  that  the 
nscrtion  of  a  self-induction  in  a  condenser  dbchaige  almost 
iniirely  obliterates  the  air  line*,  and  the  same  effect  b  produced 
by  diminishing  the  spark  gap  sulEciently.  The  ciplanalioci  of 
these  facta  presents  no  difficulty,  inasmuch  as  during  the  sudden 
discharge  which  takes  place  in  the  absci^ct  of  a  self-iulucijoe. 
the  metallic  molecules  have  not  sufficient  time  to  diSuM  throufh 
the  spark  gap;  hence  the  discbarge  It  carried  by  Ibe  g»  in 
which  it  takes  place.  When,  however,  the  time  of  discfaaige  is 
lengthened,  the  condiilons  of  the  arc  are  more  nearly 
acqitoached.  Wben  the  spark  gap  b  amall,  tlie  suddea 
ev^wration  of  the  metal  has  a  better  chance  of  fiHing  the 
interval  between  the  poles,  even  witlmut  the  intrndnctiac  of  a 
self-induction. 

Entanai  lines  are  Unes  which  appear  chiefly  near  the  pole 
when  strong  qnrk  discharges  are  used.  Their  presence  indicaia 
the  chaiacteiutic  difference  between  Ihe  spark  and  the  arc. 
~   "  Lockyer,  who  has  studied  these 


lines  and  drawn  Ih 
tance  in  inlerpreting  itellar  qiectra.  These  lines  in 
of  the  spatfc  cannot  be  due  entirely  to  the  incmse<! 
vapour  near  the  poles,  but  indicate  a  real  change  oC 
probably  connected  with  a  higher  temperature. 
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IX.  JieUentar  VelccUUs.-^A.  Schuster  and  G.  A.  Hexnaalech' 
have  measured  the  velocity  with  which  the  luminous  molecules 
aire  projected  from  metallic  poles  when  a  strong  spark  is  passed 
through  the  air  interval  which  separates  the  poles.  The  method 
adc^ted  consisted  in  photographing  the  spectrum  on  a  film 
which  was  kept  in  rapid  motion  by  being  attached  to  the  front  of 
a  rotating  disk.  The  velocities  ranged  from  about  400  to  1900 
metres,  the  metals  of  small  atomic  weight  giving  as  a  mle  the 
higher  velocities.  In  the  case  of  some  metals,  notably  bismuth,  the 
velocity  measured  was  different  for  different  lines,  which  seems 
intelligible  only  on  the  supposition  that  the  metal  vapour 
consists  ot  different  vibrating  systems  which  can  differ  with 
different  velocities.  C  C  Schenck'  subsequently  conducted 
similar  experiments,  using  a  rotating  mirror,  and  though  he 
put  s  different  interpretation  on  the  effects,  the  main  con- 
clusions of  Schuster  and  Henisalecfa  were  not  affected.  These 
have  further  been  confirmed  and  extended  by  the  experiments 
of  J.  T.  Royds  made  with  the  same  rotating  disk,  but  with  im- 
proved optical  appliances.  The  photographs  taken  by  Royds 
show  the  separate  osdllatiofis  of  each  spark  discharge  even  when 
the  circuit  only  contained  the  unavoidable  capacity  of  the  leads. 
It  wa9  found  that  during  the  successive  electrioJ  oscillations 
the  metallic  lines  can  be  observed  to  stretch  £srther  and  farther 
away  from  the  poles,  thus  {^ving  a  measute  of  the  gHdual  diffu- 
sion of  the  metal.  The  subject  wants  further  investigation, 
espedaUy  with  a  view  to  deciding  the  connexion  between  the 
molecular  rush  and  the  discharge.  While  some  of  the  phenomena 
seem  to  indicate  that  the  projection  of  metallic  vapours  into 
the  centre  of  the  spark  is  a  process  of  molecular  diffusion 
independent  of  the  mechanism  of  the  discharge,  the  different 
velocities  obtained  with  bismuth,  and  the  probability  that  the 
vibrating  systems  are  not  electrically  neutral,  seem  to  indicate 
that  the  projected  metallic  particles  are  electrified  and  play  some 
part  in  the  discharge. 

13.  The  Zeeman  Effect. — ^The  change  of  frequency  of  oscilla- 
tion of  radiating  molecules  placed  in  a  magnetic  field,  which 
was  discovered  by  P.  Zeeman,  and  the  observed  polarization 
of  the  components,  are  all  beautifully  explained  by  the  theory 
of  H.  A.  Lorents,  and  leave  no  manner  of  doubt  that  the  radiating 
centres  axe  negative  elections.  The  fact  that  in  certain  simple 
cases  where  a  line  when  looked  at  equatorially  ^lits  into  a  triplet, 
the  ratio  of  the  charge  to  the  mass  is  found  by  Lorents's  theory 
to  be  equal  to  that  observed  in  the  carrier  of  the  kathode  ray, 
shows  that  in  these  cases  the  electron  moves  as  an  independent 
body  and  is  not  linked  in  its  motion  to  other  electrons.  On 
the  other  hand,  most  of  the  lines  show  a  more  complicated 
structure  in  the  magnetic  field,  suggesting  a  system  of  electrons 
rather  than  a  single  free  corpuscle.  The  question  )ias  been 
fuUy  discussed  by  C.  Runge  in  the  second  volume  of  Kayscr's 
Handbuck  (see  also  Magneto-Optics),  and  we  may  therefore 
content  ourselves  with  the  mention  of  the  law  discovered  by  Th. 
Preston  that  all  the  lines  of  the  same  series  show  identical 
effects  when  measured  on  the  frequency  scale,  and  the  fact 
recently  announced  by  Runge'  that  even  in  the  more  compli- 
cated cases  mentioned  some  simple  relation  between  the 
distances  of  the  components  exists.  If  a  is  the  distance  shown 
by  the  normal  triplets  the  type  of  separation  observed  in  the 
line  Ds  shows  distances  from  the  central  line  equal  to  af^,  30/3, 
50/3,  while  the  type  of  Di  gives  30/3,  40/3.  In  all  olMerved 
cases  the  distances  are  multiples  of  some  number  which  itself 
is  a  sub-mutiple  of  a.  The  component  lines  of  a  band  spec- 
trum do  not  as  a  rule  give  the  Zeeman  effect,  and  this  seems  to 
be  connected  with  their  freedom  from  pressure  shifts,  for  when 
Dufour  had  shown  that  the  bands  of  the  fluoride  of  calcium 
were  sensitive  to  the  magnetic  field,  R.  Rossi^  could  show 
that  they  were  also  sensitive  to  pressure. 

13.  JdenHficaticH  of  Spectra.— -The  interpretation  of  spectro- 
scopic obf^vation  seemed  very  simple  when  Kiichhoff  and 

^  PkU.  Trans.  (1899),  190.  p  189. 

*  Asiroph^.  Joum.  (1901),  14,  p.  Il6w 
'  Phys.  Znttdirifl.  8,  p.  335. 

*  Free,  Rgy.  Soc.  (1909),  83,  p.  518. 


Bunsen  first  announced'  their  discovery,  for  according  to  their 
view  every  combination  of  an  element  showed  the  characteristic 
spectrum  of  its  constituent  atoms;  it  did  not  matter  according 
to  this  view  whether  a  salt,  e.g.  sodium  chloride^  introduced 
into  a  flange,  was  dissociated  or  not,  as  in  either  case  the  q>ec- 
trum  observed  would  be  that  x>f  sodium.  It  was  soon  found, 
however,  that  compounds  possess  their  own  characteristic 
spectra,  and  that  an  element  may  give  under  q>ecial  conditions 
of  luminosity  several  different  spectra.  When  we  now  speak  of 
the  identification  of  spectra  we  like  to  indude,  wherever  possible, 
the  identification  of  the  particular  compound  which  is  luminous 
and  even — though  we  have  only  begim  to  make  any  progress 
in  that  direction — the  differentiation  between  the  molecular  or 
electronic  states  which  yield  the  different  spectra  of  the  same 
element. 

.  One  preliminaiy  question  must  first  be  disposed  of.  The 
fact  that  the  gases  with  which  we  are  most  familiar  are  not 
rendered  luminous  by  being  heated  in  a  tube  to  a  temperature 
wen  above  a  white  heat  has  often  been  a  stumbling  block  and 
raised  the  not  imxeasonable  doubt  whether  approximately 
homogeneous  oscillations  could  ever  be  obtained  by  a  mere 
thermal  process.  The  experiment  proves  only  the  transparency 
of  the  gases  experimented  upon,  and  this  is  confirmed  by  the 
fact  that  bodies  like  bromine  and  iodine  give  on  heating  an 
emisaon  spectrum  corresponding  to  the  absorption  spectrum 
seen  at  ordinary  temperatures.  The  subject,  however,  re- 
quired further  experimental  investigation,  which  was  supplied 
by  Paschen.  Paschen  proved  that  the  emission  spectra  of 
water  vapour  as  observed  in  an  oxyhydrogen  flame  and 
of  carbon  dioxide  as  observed  in  a  hydrocarbon  flame  may 
be  obtained  by  heating  aqueous  vapour  and  carbon  dioxide 
respectively  to  a  few  hundred  degrees  above  the  freezing  point. 
The  same  author  proved  that  a  sufficient  thickness  of  layer  raised 
the  radiation  to  that  of  a  black  body  in  agreement  with  Kirch- 
hoff's  law.  The  spectra  experimented  on  by  Paschen  were 
band  spectra,  but  as  these  spUt  up  into  fine  lines  the  possibility 
of  homogeneous  radiation  in  pure  thermal  oscillation  may  be  con- 
sidered as  established.  Paschen's  observations  originated  in  the 
desire  to  dcdde  the  question  raised  by  E.  Pringsheim,  who,  by  a 
series  of  experiments  of  undoubted  merit,  tried  to  establish  that 
the  emission  of  the  line  spectra  of  the  alkali  metals  was  invari- 
ably associated  with  a  reduction  of  the  metallic  oxide.  Pring- 
sheim seems,  however,  to  have  modified  his  view  in  so  far  as  he 
now  seems  to  consider  that  the  spectra  in  question  might  be 
obtained  also  in  other  ways,  and  to  attach  importance  to  the 
process  of  reduction  only  in  so  far  as  it  forms  an  effective  indter 
of  the  particular  spectra.  In  spite  of  the  fact  that  C.  Fredcn- 
hagen  has  recently  attempted  to  revive  Pringsheim's  original 
views  in  a  modified  form — substituting  oxidation  for  reduction— 
we  may  consider  it  as  generally  admitted  that  the  origin  of 
H>ectra  lies  with  vibrating  systems  which  are  definite  and  not 
dependent  on  the  method  of  indtement.  These  systems  may 
only  be  semi-stable,  but  they  must  last  a  suffident  length  of 
time  to  give  a  train  of  waves  having  a  length  corresponding  to 
the  observed  homogendty  of  the  line. 

In  many  cases  there  is  a  considerable  difficulty  in  dedding 
whether  a  particular  qiectrum  bdongs  to  a  compound  body 
or  to  one  of  the  elements  composing  the  compound.  Thus  one 
of  the  most  common  spectra  is  that  seen  at  the  base  of  every 
candle  and  in  every  Bunsen  burner.  Everybody  agrees  that 
carbon  is  necessary  for  its  appearance,  but  some  believe  it  to  be, 
due  to  a  hydrocarbon,  others  to  carbon  monoxide,  and  others  to 
volatilized  carbon.  There  is  a  vast  amount  of  literature  on  the 
subject,  but  in  spite  of  the  difficulty  of  cpncdving  a  luminous 
carbon  vapour  at  the  temperature  of  an  ordinary  carbon  flame, 
the  evidence  seems  to  show  that  no  other  element  is  necessary 
for  its  production  as  it  Is  found  in  the  q>ectrum  of  pure  carbon 
tetrachloride  and  certainly  in  cases  where  chlorine  is  exduded. 
Another  much  disputed  spectrum  is  that  giving  the  bands  which, 
appear  in  the  dectric  arc;  it  is  most  frequently  ascribed  to 
cyanogen,  but  occasionally  also  to  carbon  vapour. 

Compounds  generally  show  spectra  of  .resolvable,  bandsi  and 
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if  an  dementaiy  body  shows  a  spectrum  of  the  same  type  we 
are  probably  justified  in  assuming  it  to  be  due  to  acomplex mole- 
cule. But  that  it  may  be  given  by  the  ordinary  diatomic 
molecule  is  exemplified  by  oxygen,  which  gives  in  thick  layers 
by  absorption  one  of  the  typical  sets  of  bands  which  were  used 
by  Deslandres  and  others  to  investigate  the  laws  of  distribution 
of  frequencies.  These  bands  appear  in  the  solar  spectrum 
as  we  observe  it,  but  are  due  to  absorption  by  the  oxygea 
contained  in  the  atmo^here. 

If  oxygen  is  rendered  luminous  by  the  dectric  discharge,  a 
series  of  q>ectra  may  be  made  to  appear.  Under  different 
conditions  we  obtain  (a)  a  continuous  spectrum  most  intense 
in  the  yellow  and  green,(&)  the  spectrum  dividing  itself  into  two 
families  of  series,  (e)  a  spectrum  of  lines  which  appears  when  a 
strong  ^Murk  passes  through  oxygen  at  atmospheric  pressure, 
(d)  a  spectrum  of  bands  seen  in  the  kathode  glow.  We  have 
therefore 'five  distinct  qpectra  of  oxygen  apart  from  the  absorp- 
tion spectra  of  ozone.  To  explain  this  great  variability  of 
spectroscopic  effects  we  may  either  adopt  the  view  that  mole- 
cular aggrqiates  of  semi-stable  nature  may  be  found  in  vacuum 
tubes,  or  that  a  molecule  may  gain  or  lose  oqe  or  more  additional 
electrons  and  thus  form  new  vibrating,  systems.  It  seem^  (hat 
an  important  guide  to  clear  our  notions  in  this  direction  could 
be  obtained  through  the  discovery  of  J.  Stark,  who  examined 
the  spectra  of  the  so-called  "canal-rays"  {CanaUstrakUn).. 
These  rays  are  apparently  the  trajectories  of  positively  charged 
particles  having  masses  of  the  order  of  magnitude  of  the  gaseous 
molecules.  Stark  discovered  that  in  the  case  of  the  series 
spectrum  of  hydrogen  and  of  other  similar  spectra  the  lines  were 
displaced  indicating  high  velocities;  in  other  cases  no  displace- 
ments could  be  observed.  The  conclusion  seemed  natural  that 
the  spectra  which  showed  the  Doppler  effect  were  due  to  vibra- 
tory systems  which  had  an  excess  of  positive  ^arge.  More 
detailed  examinations  of  the  "canal-rays"  by. J.  J.  Thomson 
and  others  have  shown  however  that  they  contain  both  neutral 
and  charged  molecules  in  a  reUtive  proportion  which  adjusts 
itself  continuously,  so  that  even  neutral  molecides  may  partake 
of  the  translatory  motion  which  they' gained  while  carrying  a 
charge.  No  conclusi(»i  can  therefore  be  drawn,  as  Stark*  has 
more  recently  pointed  out,  respeaing  the  charge  of  the  mole- 
ode  which  emits  the  obsitfved  spectrum.  Nevertheless,  the 
subject  is  wdl  worth  further  investigation. 

IVevious  to  Stark's  investigation  P.  Lenard'had  concluded 
that  the  carriers  of  certain  of  the  lines  of  the  flame  ^>ectra  of  the 
alkali  metals  are  positively  charged.  He  draws  a  distinction 
between  the  lines  of  the  trunk  series  to  which  he  assigns  neutral, 
and  the  lines  of  carriers  the  two  branch  series  of  which  are 
electrically  charged.  The  numerical  relations  existing  between 
the  trunk  series  and  the  brafich'  series  make  it  somewhat 
difficult  to  believe  that  they  belong  to  different  vibrating 
systems.  But  while  we  should  undoubtedly  hesitate  oh  this 
ground  to  adopt  Fredenhagen's'  view  that  the  two  branch 
series  belong  to  the  element  itself  and  the  trunk  series  to  a 
process  of  oxidation,  we  cannot  press  the  argument  against 
the  view  of  Lenard,  because  the  addition  or  subtraction  of 
an  electron  introduces  two  vibrating  systems  which  are  still 
connected  with  each  other  and  some  numerical  relationship  is 
probable.  Whatever  idess  we  may  form  on  this  point,  the 
observations  of  Stark  and  Siegl^  have  shown  that  there  is  a 
Doppler  effect,  and  therefore  a  positive  charge,  for  one  of 
the  lines  of  the  trunk  series  of  potassium,  and  £.  Dom*  has 
found  the  Doppler  effect  with  a  number  of  lines  of  helium, 
which  contain  representatives  of  the  trunk  aeries  as  well  as 
of  the  two  branch  series.  These  facts  do  not  countenance 
the  view  that  there  is  an  essential  dectric  difference  between 
the  vibrating  system  of  the  three  members  of  a   family  of 


It  is  prol»ble,  however,  that  the  above  observations  may 

*  Pky$.  Zeilschrift  (1910),  II,  p.  171. 

*  Ann.  d.  Phys.  (1905),  17,  p.  197. 
.•  Phyt.  Zeitsckrift  (1904),  8,  p.  735. 
'*  Ann.  d,  Pkys.  (1906),  21.  p.  457. 

*  Pkys.  Zeitsckrifl  (1907),  8,  p.  58^ 


help  to  clear  up  some  difficulties  m  the  phenomena  ptesented 
by  flames.  While  we  have  seen  that  the  radiation  of  sodium 
vapour  has  an  intensity  corresponding  to  that  of  the  pore  ther- 
mal radiation  at  the  temperature  of  the  flamei  other  flames  not 
containing  oxygen  {e.g.- tint  flames  of  chk>rine  in  hydrogen)  dft 
not  apparently  emit  the  usual  soditui  radiation  when  a  sodium 
salt  is  placed  in  them.  In  the  light  of  our  present  knowledge 
we  should  look  for  the  different  behaviour  in  the  peculiarity  of 
the  oxygen  flame  to  ionize  the  metallic  vapour. 

14.  Fluorescence  end  Phosphorescence. — ^When  a  siinpile  peri- 
odic force  acts  on  a  system  capable  of  oscillatory  motion  the 
ultimate  forced  vibration  has  a  period  equal  to  that  d  tlw 
impressed  force,  but  the  ultimate  state  is  only  reached  theoreti- 
cally after  an  infinite  time,  andif  meanwhile  the  vibrating  ^item 
suffera  any  perturbations  its  free  periods  will  at  once  assert 
themselves.  Applying  the  reasoning  to  the  case- of 
geneous  radiation  traversing  an  abaorbkig  medium, 
that  the  mutual  disturbances  of  the  molecules  by  ooliisioa  or 
otherwise  must  bring  in  the  free  period  of  the  molecule  whatever 
the  incident  radiation  may  be.  It  ia  just  in  this  .degradation  of 
the  original  period  that  (according  to  the  present  whIct)  the 
main  phenomenon  of  absorption  consists.*  With  most  bodies  the 
degradation  goes  on  rapidly  and  the  body  mainly  radiates  accord- 
ing to  its  temperature,  but  there  are  cases  in  which  these  inter- 
mediate stages  can  be  observed  and  the  body  seems  then  to  be 
luminous  under  the  influence  of  the  incident  radiation.  Sudi 
bodies  are  said  to  be  fluorescent,  the  degradation  of  motion 
towards  that  determined  by  its  temperature  gives  rise  to  the  law  of 
Stokes,  the  fluorescent  light  being  in  nearly  all  cases  of  lower  fre- 
quency than  the  incident  light.  With  absorbmg  gaaes  we  ahooid 
expect  the  degradation  to  proceed  more  sloidy  tlun  with  fiquids, 
and  hence  the  discovery  of  £.  Wiedemann  and  Schmidt'  tliat  the 
vapoun  of  sodium  and  potassium  are  fluorescent,  important  as 
it  was  from  an  experimental  point  of  view,  caused  no  soipnae. 
It  is  not  possible  here  to  epter  into  a  detailed  descdptiaa  of  the 
phenomena  of  fluorescence  (f.v.),  thou^  their  importance  from 
a  spectroscopic  point  of  view  has  been  materially  increased 
through  the  recent  researches  of  Wood*  on  the  fluoieaceooe  of 
sodium  vapour.  After  Wood  and  Moore  had  confirmed  and 
extended  the  observations  of  Wiedemann  and  Sdimidt  and 
showed  that  the  vibrating  system  of  the  fluorescent  light  seems 
identical  with  that  observed  by  absorption  in  the  fluted  band 
spectrum.  Wood  excited  the  fluorescence  by  bcwnogeacous 
radiation  and  discovered  some  remarkable  facts.  The  flootes- 
cent  bands  in  this  case  appear  to  shift  rapidly  when  the  period 
of  the  incident  vibration  is  altered,  though  the  change  may  be 
small.  The  author,  no  doubt  correctly,  remarks  that  the  shift 
does  not  indicate  a  change  of  frequency  but  a  change  of  relative 
intensity,  consisting  of  a  great  number  of  fine  lines;  when  the 
maximum  intensity  of  the  distribution  of  light  is  aiteied,  the 
appearance  is  that  of  a  shift.  It  would  probably  not  be  difficult 
to  imagine  a  mechanical  system  having  a  number  <tf  free  periods 
.which  when  set  into  motion  by  a  forced  vibration  shows  a  corre- 
sponding effect.  If  the  forced  vibration  is  suddenly  stopped,  the 
free  periods  will  appear  but  not  necessarily  with  the  sane 
intensity-  when  the  period  of  the  original  fenced  vibration  is 
altered.  There  cannot,  however,  be  a  question  that,  as  R.  W. 
Wood  R^^narks,  the  careful  investigation  of  these  phoiomena  is 
likely  t^  give  us  an  insight  into  the  mechanism  of  radiation. 

phosphorescence  (q.v.)  Can  only  be  here.alluded  to  in  order  to 
draw  attention  to  the  phenomena  studied  by  Sir  William  Ckookcs 
and  others  in  vacuum  tubes.  When  kathode  rays  strike  oertaiB 
substances,  they  emit  a  phosphorescent  light,  the  apectrosoopac 
investigation  of  which  shows  interesting  effects  whidi  are 
important  especially  as  indicating  the  influence  of  sl^ 
admixtures  of  impurities  on  the  luminescence.  It  ihottld  be 
mentioned  that  the  infra-red  rays  have  a  remarkaMe  damping 
effect  on  the  phenomena  of  phosphorescence,  a  fact  which  has 

*  Schuster,  Theory  of  Optics^  p.  S54. 
»  Wiod.  Ann.  (1896),  57,  p.  447. 

*  R.  W.  Wood  and  Moore.  A^ropkys.  Jonm.  (1903),  18^  p^  95; 
R.  W.  Wood  and  Moore,  PhiL  Mag'  (i90S)i  >o.  p.  513. 
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been  made  use  0!  by  Becquerd  in  his  investigations  of  inf  ra-ied 
radiations. 

15.'  Relati(mship  hdwan  the  Spectrum  of  an  Element  and  that  of 
its  Compounds, — ^In  the  present  state  of  our  knowledge  we  cannot 
trace  any  definite  relationship  between  the  spectrum  of  a  com- 
pound  body  and  that  of  its  elements,  and  it  does  not  even  seem 
certain  that  such  a  relationship  exists,  but  there  is  often  a 
similarity  between  different  compounds  of  the  same  element. 
The  spectra,  for  instance,  of  the  oxides  and  haloid  salts  of  the 
alkaline  earths  show  great  resemblance  to  each  other,  the  bands 
being  similar  and  sinularly  placed.  As  the  atomic  weight  of  the 
haloid  increases  the  spearum  is  displaced  towards  the  red. 

It  is  in  the  case  of  the  absorption  spectra  of  h'quids  that  we 
can  most  often  discover  some  connexion  between  vibrations  of  a 
complex  system  and  that  of  the  simpler  systems  which  form  the 
complex.  The  most  typical  case  in  this  respect  is  the  effea  of  a 
solvent  on  the  absorption  spectrum  of  a  solution.  A.  Kundt,* 
who  initiated  this  line  of  investigation,  came  to  the  conclusion 
that  the  absorption  iq>ectra  of  certain  organic  substances  like 
C3ranin  and  f  uchsin  were  displaced  towards  the  red  by  the  solvent, 
and  that  the  displacement  was  the  greater  the  greater  the  disper- 
sive power  of  the  solvent.  This  law  cannot  be  maintained  in  its 
generality,  but  nevertheless  highly  dispernve  substances  like 
carbon  bisulphide  are  always  found  to  produce  a  greater  shift 
than  liquids  of  smaller  dispersion  like  water  and  alcohol.  In 
these  cases  the  solvent  seems  to  act  like  an  addition  to  the  mass 
of  the  vibrating  system,  the  quasi-elastic  forces  remaining  the 
same. 

Dr  J.  H.  Gladstone,*  at  an  early  period  of  spectroscopy, 
examined  the  absorption  wptctn  of  the  solution  of  salts,  each 
constituent  of  which  was  coloured.  He  concluded  that  generally 
but  not  invariably  the  following  law  held  good:  "  When  an 
acid  and  a  base  combine,  each  of  which  has  a  different  influence 
on  the  rays  of  light,  a  solution  of  the  resulting  salt  will  transmit 
only  those  rays  which  are  not  absorbed  by  either,  or,  in  other 
words,  which  are  transmitted  by  both."  He  mentioned  as  an 
important  exception  the  case  of  ferric  ferrocyanide,  which, 
when  dissolved  in  oxalic  acid,  transmits  the  rays  in  great  abun- 
dance, though  the  same  rays  be  absorbed  both  by  ferrocyanides 
and  by  ferric  salts.  Soret  has  confirmed,  for  the  tiltra-violet 
rays,  Dr  Gladstone's  conclusions  with  regard  to  the  identity  of 
the  absorption  spectra  of  different  chromates.  The  chromates 
of  sodium,  potassium  and  ammonium,  as  well  as  the  bichromates 
of  potassium  and  ammonium,  were  found  to  give  the  same 
absorption  spectrum.  Nor  is  the  effect  of  these  chromates  con- 
fined to  the  blocking  out  simply  of  one  end  of  the  spectrum,  aa 
in  the  visible  part,  but  two  distinct  absorption  bands  are  seen; 
which  seem  unchanged  in  position  if  one  of  the  above-mentioned 
chromates  is  replaced  by  another.  Chromic  acid  itself  showed 
the  bands,  but  less  distinctly,  and  Soret  does  not  consider  the 
purity  of  the  add  sufficiently  proved  to  allow  him  to  draw  any 
certain  conclusions  from  this  observation. 
!  In  mahy  of  these  cases  the  observed  facts  might  perhaps  be 
explained  by  dissodation,  the  undissodated  compound  pro- 
dudng  no  marked  effect  on  the  spectra.  In  1872  W.  N.  Hartley 
and  A.  K.  Huntingdon  examined  by  photographic  methods  the 
absorption  spectra  of  a  great  number  of  organic  compounds. 
The  normal  alcohols  were  found  to  be  transparent  to  the  tiltra- 
violet  rays,  the  normal  fatty  adds  less  so.  In  both  cases  an 
increased  number  of  carbon  atonu  increases  the  absorption  at 
the  most  refrangible  end.  The  fact  that  benzene  and  its  deriva- 
tives are  remarkable  for  thdr  powerful  absorption  of  the  most 
refrangible  rays,  and  for  some  characteristic  absorption  bands 
appearing  on  dilution,  led  Hartley  to  a  more  extended  examina- 
tion of  some  of  the  more  complicated  organic  substances.  He 
determined  that  definite  absorption  bands  are  only  produced  by 
substances  in  which  three  pairs  of  carbon  atoms  are  doubly 
Unked  together,  as  in  the  benxene  ring.  Subsequently*  he 
subjected  the  ultra-violet  absorption  of  the  alkaloids  to  a  careful 

'  Wied.  Ann.  (1878).  4.  p.  34. 

*  Phil.  Mag.  (1857).  14,  p.  418. 

*  PkU.  Trans.  (1885).  pf.  it. 


investigation^  and  arrived  at  the  condusion  that  the  spectra  are 
suffidently  characteristic  to  "  offer  a  ready  and  valuable  means 
of  ascertaining  the  purity  of  the  alkaloids  and  particularly  of 
establishing  their  identity." 

We  can  only  briefly  refer  to  an  important  investigation  of 
Sir  William  Abney  and  Colond  £.  R.  Festing,  who  examined 
the  infra-red  absorption  of  a  number  of  substances.  We  may 
quote  one  of  the  prindpal  condusions  at  which  they  arrived: — 

"  An  inspection  of  our  maps  will  show  that  the  radical  of  a  body 
is  represented  by  certain  well-marked  bands,  acme  differing  in 
position  according  as  it  is  bonded  with  hydrogen,  or  a  halogen,  or 
with  carbon,  oxygen  or  nitrogen.  There  seem  to  be  characteristic 
bands,  however^  of  any  one  series  of  radicals  between  1000  and 
about  1 100,  ^ich  would  indicate  what  may  be  called  the  central 
hydrocarbon  group,  to  which  other  radicals  may.  be  bonded.  The 
due  to  the  compositioa  of  a  body,  however,  would  seem  to  lie 
between  700  and  1000.  Certain  radicals  have  a  distinctive  absoip- 
tUm  about  700  tofeether  with  others  about  900,  and  if  the  first  be 
visible  it  almost  follows  that  the  distinctive  mark  of  the  radical 
with  which  it  is  connected  will  be  found.  Thus  in  the  ethyl  series 
we  find  an  absorption  at  740,  and  a  characteristic  band,  one  edge 
of  which  is  at  89a  and  the  other  at  920.  If  we  find  a  body  contain- 
ing the  74|0  absorption  and  a  band  with  the  most  refrangible  edge 
commeodng  at  893,  or  with  the  least  refrangible  edge  terminating 
at  920,  we  may  be  pretty  sure  that  we  have  an  ethyl  radical  present. 
So  with  any  of  the  aromatic  jn'oup;  the  crucial  fine  is  at  867.  If 
that  line  be  connected  with  a  band  we  may  feel  certain  that  some 
derivative  of  benxene  is  present.  The  benzyl  group  shows  this 
remarkably  well,  since  we  see  that  phenyl  is  present,  aa  is  also 
methyl.  It  will  be  advantageous  if  the  spectra  of  ammonia, 
benzene,  aniline  and  dimethyl  aniline  be  compared,  when  the  re- 
markable coinddences  will  at  once  become  appa>tent«  as  also  the 
different  weighting  of  the  molecule.  The  spectrum  of  nitrobenzene 
is  also  worth  comparing  with  benzene  and  nitric  acid.  In  our  own 
minds  there  lingers  no  doubt  as  to  the  easy  detection  of  any  radical 
which  we  have  examined,^ .  .  .  and  it  seems  highly  probable  by  this 
delicate  mode  of  analysu  that  the  hypothetical  position  of  any 
hydtx>8^  which  is  replaced  may  be  identified,  a  point  which  b  of 
prime  unportance  in  organic  chemistry.  The  detection  of  the  pres- 
ence of  chlorine  or  bromine  or  iodine  in  a  compound  u  at -present 
undecided,  and  it  may  be  well  that  we  may  have  to  look  for  its  efforts 
in  a  different  part  01  the  ^)ectrum.  The  only  trace  we  can  find 
at  present  is  in  ethyl  bromide,  in  which  the  radical  band  about  900 
»  curtailed  in  one  wing.  The  difference  between  amyl  iodide  and 
amyl  bromide  is  not  sumcientty  marked  to  be  of  any  ^^ue." 

The  absorption  spectra  of  cobalt  and  did3rmium  salts  also 
offer  many  striking  examples  of  minor  changes  produced  in 
spectra  by  combination  and  solution.  (A.  S.*) 

Apparatus. — ^Spectroscopes  may  be'  divided  into  two  classes; 
prism  spectroscopes,  with  ani^ular  or  direct  vision,  and  grating 
spectroscopes;  the  former  acting  by  refraction  {q.v.),  the  latter 
by  diffraction  or  interference.  Angular  prism  spectroscopes  are 
the  commonest.  Such  an  instrument  consists  of  a  triangular 
prism  set  with  its  refracting  edge  vertical  on  a  rigid  platform 
attached  to  a  naassive  stand.  The  prism  may  be  made  'of  a 
dense  flint  glass  or  of  quaru  if  the  ultra-violet  u  to  be  explored, 
or  it  may  be  hollow  and  filled  with  carbon  bisulphide,  «-bromnaph- 
thalcne  or  other  suitable  liquid.  Liquid  prisms,  however,  suiFer 
from  the  fact  that  any  change  of  temperature  involves  a  change  in 
the  refractive  index  of  the  prism.  The  stand  carries  three  tubes: 
the  collimator,  observing  telescope  and  scale  telescope.  The  colli- 
mator has  a  vertkal  slit  at  its  outer  end,  the  width  01  which  may  be 
regulated  by  a  micrometer. screw;  in  some  instruments  one  half 
of  the  slit  b  covered  by  a  sniall  total  reflection  prism  which  permits 
the  examination  of  two  spectra  simultaneously.  At  the  other  end 
of  the  ooUimator  there  is  a  condensing  lens  tor  bringing  the  rays 
into  parallelbm.  The  observing  telescope  is  of  the  ordinaiy  tenestnal 
form.  The  scale  telescope  contains  a  graduated  scale  which  b 
illuminated  by  a  small  burner;  the  scale  is  viewed  by  reflection 
from  the  pnsm  face  opposite  the  first  refracting  face.  The 
power  may  be  increased,  but  with  a  diminution  of  intensity, 
by  using  a  train  of  jprbma.  Steinheil  made  an  instrument 
01  four  prisms,  each  of  which  had,  however,  to  be  set  in  the 
position  of  minimum  deviation  b^r  trial.  In  Browninj^'s  form  the 
setting  is  automatic.  The  dispersion  may  be  further  increased  by 
causing  the  rays  to  pass  more  than  once  through  the  imsm 
or  prisms.  Thus,  by  means  of  a  system  of  reflating  prisms, 
Hilger  passed  the  dbpersed  rays  nx  times  through  one  prbm, 
and,  by  nmilar  means.  Browning  passed  the  rays  first  through 
the  upper  parr  of  a  train  and  then  back  through  the  lower  part. 
Compound  prisms  are  also  employed,  Rutherturd  devised  one 
made  of  flint  glass  with  two  crown  glass  compensating  prisms; 
whilst  Thallon  employed  ■  a  hollow  prism  containing  carbon  bi- 
sulphide also  compensated  by  flint  glass  prisms.  In  direct  vbion 
spectroscopes  the  refracting  prisms  and  slit  are  in  the  observing 
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teleioope.  The  pritmt  ate  neoeasafily  compound,  and  utuaUy 
connct  of  flint  glaM  with  compenaatinf  prisms  of  crown.  In  au 
cases  whefe  compound  inisms  are  used,  the  anglM  must  be  accur- 
ately calculated.  Amid  in  i860  devised  such  an  instrument; 
an  improved  form  by  Jannsen  was  made  up  of  two  flint  and  three 
crown  prisms,  and  in  Browning's  form  there  are  three  flint  and  four 
crown.  Sorby  and,  later,  Abbe,  designed  instruments  on  the  same 
principle  to  be  used  in  connexion  with  the  microscope.  By  suitably 
replacing  the  ocular  of  the  observing  telescope  in  an  angular  vision 
spectroscope  bjr  a  photographic  camera,  it  b  possible  to  photograph 
spectra;  such  instruments  are  termed  spectrographs.  In  grating 
spectroscopes  both  plane  and  concave  gratings  are  employed  in 
connexion  with  a  collimator  and  observing  telescope. 
AuTHORiTua— The  sundacd  work  is  H.  Kayser.  Handbuek  der 

Spectroseopie  (1900-1910,  vol.  v.).    See  also  J.  Lanoauer,  Sputnm 
.   _.    ..  ,..__ .     .    »    ^,^      ,^j.  £    ^    (TBaly, 

lagerbach  and  H.  Konin, 
.     r  y  A.  S.  King,  1905);  F. 

Exner  and  E.  Haschek,  WdknUtntP^TaheUen  (1902-1904);  W.  M. 
Watts,  Index  of  Spectra;  alio  reports  of  B.A.  Speaal  Committee. 

SPECULATION,  a  round  game  of  cards  at  which  any  reasonable 
number  can  play.  Each  player  contributes  a  stake  to  the  pool, 
the  dealer  staking  double.  Three  cards  are  dealt:  face  down- 
wards to  each  player;  the  top  card  of  •those  left  is  turned  up  for 
trumps.  Each  player,  beginning  with  the  player  on  the  dealer's 
left,  turns  up  a  card;  if  it  is  not  a  trump,  or  is  a  lower  trump  than 
the  trump-card,  the  next  player  turns  up  one  of  his  cards,  and  so 
on  till  a  higher  trump  than  the  trump-card  appears,  the  values 
being  reckoned  as  at  whist.  The  holder  may  sell  this  card  to  the 
highest  bidder,  or  retain  it.  The  tumlng-up  proceeds  till  a  still 
higher  trump  is  found,  but  the  holder  of  the  original  highest  does 
not  turn  up  till  his  card  is  beaten.  The  new  card  may  then  be  soM. 
The  dealer  may  not  turn  up  till  the  trump-card  has  been  beaten. 
The  holder  of  the  highest  trump  when  aJl  the  hands  have  been 
exposed  takes  the  pooL  If  the  ace  of  trumps  is  the  trump-card, 
the  dealer  takes  the  pool;  if  it  is  turned  up  during  play,  the  hand 
isj  of  course,  at  an  end.  Variations  of  the  game  allow  the  purchase 
of  unseen  cards  or  hands,  or  of  the  trump-card,  even  before  it 
is  turned  up.  The  cards  used  in  one  deal  are  not  dealt  again 
till  the  whole  pack  has  been  gradually  dealt  out;  they  are  col- 
lected and  shuffled  by  the  "pone " — the  player  on  the  dealer's 
right---to  be  used  when  the  ^xk  is  exhausted. 

tPBCuLUM,  the  Latin  word  f(ft  a  mirror,  employed  more 
i>articularly  for  a  metallic  mirror  used  in  a  reflecting  telescope. 
In  early  instruments  metallic  mirrors,. made  from  an  .alloy  of 
copper  and  tin,  with  the  addition  of  a  little  arsenic  or  other 
metals  to  increase  the  whiteness,  were  customarily  employed, 
but  they  have  now  been  diq>laced  by  the  more  convenient  silver- 
on-glass  mirror  (see  Telescope).  Various  forms  of  specula  are 
used  in  surgeiy  for  examining  internal  organs. ' 

8PEDDINQ,  JAMES  (i8o8-x88i),  English  author,  editor  of  the 
works  of  Bacon,  was  bom  on  the  a6th  of  June  z8o8,  in  Cumber- 
land,  the  younger  son  of  a  country  squire.-  He  was  educated  at 
Bury  St  Edmunds  and  Trinity  College,  Cambridge,  where  he  took 
a  second  class  in  the  rlassiral  tripos,  and  was  junior  optime  in 
mathematics  in  1831.  In  1835  he' entered  the  colonial  office, 
but  he  resigned  this  post  in  1841.  In  1842  he  was  secretary  to 
Lord  Ashburton  on  his  American  mission,  and  in  1855  he  became 
secretary  to  the  Civil  Service  Commission;  but  from  x^i  on- 
wards he  was  constantly  occupied  in  his  researches  into  Bacon's 
life  and  philosophy.  On  the  ist  of  March  x88z  he  was  knocked 
down  by  a  cab  in  London,  and  on  the  9th  he  died  of  erysipelas. 
His  great  edition  of  Bacon  was  begun  in  1847  in  collaboration 
with  R.  E.  Ellis  and  D.  D.  Heath.  In  1853  Ellis  had  to  leave 
the  work  to  Spedding,  with  the  occasional  assistance  of  Heath, 
who  edited  most  of  the  legal  writings.  The  Works  were  pub- 
lished in  1857-1859  in  seven  volumes,  followed  by  the  Life 
and  Letters  (1861-1874).  Taken  together  these  works  contain 
practically  all  the  material  which  exists  in  connexion  with  the 
subject,  collected  and  weighed  with  the  utmost  care  and  im- 
partiality. Spedding  humorously  emphasized  his  devotion  to 
Bacon  in  the  title  of  one  of  his  non-Baconian  works.  Reviews 
and  Discussions^  Literary^  Political  and  Historical^  not  relating 
to  Bacon  (1879);  and  his  literary  remains  outside  that  one  field 
are  no  longer  of  interest.  But  as  a  Baconian  Khokur  he  is  not 
likely  soon  to  be  superseded. 


JOHN  (XS52-X639),  English  historian  and 

grapher,  was  bom,  according  to  Fuller,  at  Farringdon,  Cheshire. 

He  was  the  son  of  a  London  tailor,  and  followed  his  father's 

trade,  being  admitted  member  of  the  Merchant  Tayloxs  Company 

in  X58a    He  settled. in  Moorfields,  where  he  buHt  himself  a 

house.    He  was  enabled  to  give  up  his  trade  and  to  devote 

himself  to  antiquarian  pursuits  through  the  kindness  of  Sir 

Fulke  Greville,  whom  Speed  calls  the  "  procurer  of  my  present 

estate,"  and  through  his  patron's  interest  he  also  received  & 

"  waiter's  room  in  the  custom-house."  'The  results  of  the  leisure 

thus  secured  to  him  appeared  in  x6z  x  in  his  Theatre  oj  ike  Empirt 

of  Great  Britaine,  a  series  of  fifty-four  maps  of  different  pArts  of 

England,  which  had  already  appeared  separately,  and  in  whidi 

he  was  helped  by  Christopher  Saxton,  John  Norden  and  WiUiam 

White.    To  each  map  descriptive  matter  was  attmdied.     In 

x6zz  also  he  published  his  History  of  Great  Britaine  mmder 

the  Conquests  of  the  Romans  .  .  .  (9  .  .  .  King  Jamus.    SpetA 

acknowledges  his  obligations  to  the  chief   antiquaries  axkd 

historians  of  his  day.    Sir  Robert  Cotton  lent  him  oiannscryts 

and  coins,  and  is  said  to  have  revised  the  proofs  for  him;  in 

heraldry  he  acknowledges  the  help  of  William  Smith  (tsso?- 

z6i8);  and  he  had  valuable  help  from  John  Barkham  (1572^- 

164a)  and  Sir  Henry  Spelman.    Speed  brought  some  historical 

skill  to  bear  on  the  arrangement  of  his  work,  and  although  he 

repeated  many  of  the  errors  of  older  chroniclers  he  added 

valuable  material  for  the  history  of  his  country. .  He  died  in 

London  on  the  38th  of  July  1629. 

Other  maps  of  his,  beude  those  in  the  Theatre^  are  in  the  BritxA 
Museum.  Another  edition  iA  the  Theatre  b  Theatntm  Magmae 
Britamniae  latine^  redditum  a  P.  Holland  (London,  folio,  1616}. 
He  wrote  Genealogies  Recorded  in  Sacred  Saiptures  (i6ix),  and  a 
similar  wprk,  A  Cloud  of  Witnesses  (1616).  lliese  pasKd  thronch 
numerous  editions,  and  were  frequently  prefixed  to  copies  of  utt 
Bible.  An  account  of  Speed's  descendants  is  to  be  found  ia  Rer. 
J.  S.  Davies's  History  of  Southampton  (1883).  whkh  was  fooaded 
on  MSb  material  left  by  John  Speea  (iTO^-ljSx). 

SPBKTON  BEDS,  in  English  geology,  a  series  of  days  wefl 
exposed  at  Speeton,  near  Filey  on  the  Yorkshire  coast.  Pecohar 
interest  attaches  to  these  beds  for  they  are  the  piindpal  repce» 
sentatives  in  Britain  of  the  marine  phase  of  the  Lom-  Creta- 
ceous system.  The  Speeton  Clays  pass  downwards  withoot 
break  into  the  underlying  Kimeridgian;  they  are  capped  bj  the 
Red  Chalk,  which  may  be  regarded  as  the  equivalent  of  the 
Upper  Gault  of  southern  En^bmd.  These  beds  thus  form  a 
passage  series  between  marine  Jurassic  strata  and  those  beloiig- 
ing  undoubtedly  to  the  Cretaceous  system;  in  this  way  they 
correspond  with  the  Purbeck-Wealden  rodts,  which  fora  a 
ooimectins  link  between  estmarine  Jurassic  and  Octaceoos 
strata. 

Above  the  dark,,  bituminous,  nodular  shales  with  Klmcrii^ 
fossils  at  the  base  of  the  Speeton  Clay  comes  the  sone  of  Beiem 
nites  lateralis  (34  ft.),  mth(Mcostephanus  graoesiformis,  O.  ratt^ 
and  qsedes  of  Hoplites  and  OxynoHeeras;  this  is  followed  by  the 
zone  of  Belemnites  jaadum,  with  B.  eristaius,  Okostephamms 
{Astieria)  asHeri,  O.  {SimHrskites)  inoertussaiAO.  {S.)  Speeloiien- 
sis  in  ascending  order;  EcMrtospatapts  eerdiformiSt  a 
found  in  the  typical  Neocomian  area,  also  occurs  in  this 
The  next  higher  xone  is  that  of  Belemnitet  bnaueicensis  («j 
canaUculatus)  (xoo  ft.),  with  B.  Speetonensis,  HopiUes  its- 
hayesii,  and  Amaltk^u  bieurvatus.  The  topmost  sone  is  chanc^ 
terized  by  Bdemnites  minimus  with  Inoceramms  eamctiUrieus 
and  /.  sulcatus;  it  consists  of  a  few  feet  of  mottled  days.  It 
appears,  therefore,  that  while  the  lower  portions  of  the  Speeton 
Clay  are  the  equivalents  of  the  Wealden  and  perhaps  of  the  Pur- 
beck  beds,  the  higher  portions  are  the  equivalents  of  the'  Lower 
Greensand  and  part  of  the  Gault.  In  Lincolnshire  the  nppet 
Speeton  beds  are  represented  by  the  Carstone  and  Tealby  Lime- 
stone and  Clay,  and  the  lower  Speeton  by  the  Clazby  Ironstone 
Spilsby  Sandstone  and  lower  part  of  the  Tealby  day.  A 
similar  faunal  horizon  is  recognized  in  HeUgoland  and  Russia. 

See  Crbtaceous:  Neocomian;  Kimbridgiak:  also  G.  W.  Laa:p> 
lugh.  Q.y.G.5.  (1889).  xlv.  (1896).  Hi.:  Rep.  BriL  Assoc.  (1S90); 
A.  Pavlow  and  G.  W.  Lamplugh,  Btitt.  MC  mi^.  aal.  Meuam 
(1891),  and  Q.J.CLS,  (1897),  liuu 
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8PBRB,  HUGH  (X656-C.  1734),  English  writer  and  agitator, 
was  a  90Q  of  Geoige  Speke  (d.  1690)  of  White  TAckington, 
Somenet.  The  older  Speke  was  a  member  of  the  Green  Ribbon 
Club,  the  great  Whig  organization  which  was  founded  in  1675, 
and  was  a  suppprter  of  the  duke  of  Monmouth,  voting  for  the 
Exclusion  Bill  in  x68z.  Educated  at  St  John's  College,  Oxford, 
Hugh  Speke  joined  the  Green  Ribbon  Club,  and  in  1683  he  was 
put  in  prison  for  asserting  that  Arthur  Capell,  eari  of  Essex, 
another  of  Monmouth's  su{^>orters,  had  been  murdered  by  the 
friends  of  the  duke  of  York.  He  was  tried  and  sentenced  to 
pay  a  fine,  but  he  refused  to  find  the  money,  and  remained  in 
prison  for  three  years,  being  in  captivity  during  Monmouth's 
rebellion,  in  consequence  of  which  his  brother  Charles  was 
hanged  at  Iltninster.  In  prison  Speke  kept  a  printing-press, 
and  from  this  he  issued  the  Address  to  all  Ike  English  ProUsta$Us 
in  the  Present  Afmy^  a  manifesto  written  by  the  Whig  divine 
Samuel  Johnson  (1649-1703),  uxging  the  soldiers  to  mutiny. 
In  1687  he  was  leleas^,  and  in  1688  he  served  James  U.  as  a 
spy  in  the  camp  of  William  of  Orange.  In  December  of  this 
year  a  document,  apparently  official,  was  found  by  a  London 
bookseller.  This  called  upon  the  Protestants  to  disarm  their 
Roman  Catholic  neighbours;  it  was  freely  circulated,  and  much 
damage  was  done  to  property  in  London  before  it  was  found  that 
it  was  a  forgery.  It  appears  to  have  been  the  work  of  Speke, 
although  this  was  not  known  until  1709,  when  he  asserted  his 
authorship  in  his  Memoirs  of  the  Most  Remarkable  Passages  and 
Transactions  of  Ike  RetottUion.  He  afterwards  issued  these 
memoirs  with  modifications  as  Tke  Secret  History  of  tke  Happy 
RevoltUion  in  1688  (17x5).  After  imploring  both  Anne  and 
George  I.  to  reward  his  past  services,  Speke  died  in  obscurity 
before   1725. 

SPBKB,  JOHN  HANmNG  (x8a7-x864), '  English  explorer, 
discoverer  of  the  source  of  the  Nile,  was  bom  on  the  4th  of  May 
1827  at  Jordans  near  Ilminster,  Somersetshire.  On  his  father's 
side  be  descended  from  the  ancient  Yorkshire  family  of  Espec, 
a  branch  of  which  migrated  to  Somerset  in  the  xsth  century. 
His  mother  was  a  Miss  Georgina  Hanning,  of  Dillington  Park, 
Somerset.  Through  his  mother's  influence  with  the  duke  of 
Wellington  he  obtained  a  commission  in  the  Indian  Army,  which 
he  entered  in  1844.  He  served  in  Sir  Colin  Campbell's  division 
in  the  Punjab  campaigns,  and  acquired  considerable  repute 
both  as  a  soldier  and  as  a  sportsman  and  naturalist.  When  on 
furlough  Captain  Speke  had  explored  portions  of  the  Himalayas, 
had  crossed  the  frontier  into  Tibet  and  mapped  part  of  its 
south-western  districts;  but  his  attention  was  at  an  ouly  date 
turned  to  the  great  problems  of  African  geography,  and  in  X854. 
he  began  his  brief  and  brilliant  African  career  by  joining  Captain' 
(afterwards  Sir)  Richard  Burton  in  an  expedition  into  the  interior 
of  Somaliland,  the  incidents  of  which  are 'narrated  in  Wkat  led 
to  tke  Discovery  of  tke  Source  of  tke  NUe  (London,  1864).  In 
April  1854  the  expedition  was  attacked  by  Somalis  near  Berbera, 
one  officer  being  killed,  Burton  slightly,  and  Speke  severely 
woimded.  Invalided  home,  Speke  shortly  afterwards  volunteered 
for  the  Crimea  and  served  during  the  war  with  a  regiment  of 
Turks.  In  1856  he  accepted  an  invitation  from  Burton  to  join 
an  expedition  to  verify  the  reports  as  to  the  existence  of  great 
lakes  in  east  central  Africa,  and  especially  to  try  and  find  Lake 
Nyassa.  The  route  to  Nyassa  was  closed  by  the  Arabs,  and  the 
travellers  left  Zanzibar  in  June  1857  by  a  more  northerly  route, 
which  brought  them  by  November  to  a  place  called  Kaz£  in 
UnyamwezL  Here  they  learnt  from  an  Arab  trader  that  further 
inland  were  three  great  lakes— and  Speke  leapt  to  the  conclusion 
that  the  most  northerly  of  the  three  would  prove  to  be  the  source 
of  the  Nile.  Continuing  westward  in  January  1858  the  travellers 
reached  Lake  Tanganyika,  of  which  they  made  a  partial  explora- 
tion, Speke  marking  on  his  map  the  mountains  which  close  in  the 
lake  to  the  north,  **  Mountains  of  the  Moon."  By  June  they  were 
back  at  Kaz6,  and  here  Speke  induced  his  chief,  who  was  iU,  to 
allow  him  to  attempt  to  reach  the  northern  lake.  Marching 
north  for  twenty-five  days,  on  the  30th  of  July  Speke  reached  a 
creek,  along  which  he  travelled  till,  on  the  3rd  of  August,  he  saw  it 
open  up  into  the  waters  of  a  lake  extending  norUiward  to  the 


horizon.  He  no  longer  doubted  that  this  lake— the  Victoria 
Nyanza— was  the  source  of  the  Nile.  Returning,  to  Kazi 
(August*  25)  he  made  known  his  discovery  to  Burton,  who  did 
not  believe  Speke's  theories.  The  explorers  reached  Zanzibar 
early  in  1859,  Speke  hastened  back  to  England  in  advance  of 
his  comrade,  and  at  once  made  public  his  discoveries  and  con- 
clusions. DeH>ite  the  scepticism  of  his  fellow  travdler  and  many 
geographers,  he  secured  tiie  support  of  Sir  Roderick  MuKhison, 
president  of  the  Royal  Gec^phical  Sodety,  under  whose 
direction  a  new  expedition,  expressly  intended  to  solve  the  Nile 
problem,  was  fitted  out.  Of  this  expedition  Speke  had  the 
command,  his  only  European  companion  being  Captain  (after- 
wards Colonel)  J.  A.  Grant  (9.V.).  The  expedition,  over  200 
men  all  told,  started  from  Zanzibu  in  October  x86o  and  reached 
Kazi  on  the  34th  of  January  x86x.  Despite  illness  and  the 
hostility  and  extortions  of  the  natives  the  Victoria  Nyanza 
was  again  reached,  at  its  south-west  comer,  in  Oictober  x86i. 
Following  the  western  shores  of  the  lake  Speke  crossed  the 
Kagera  on  the  x6th  of  January  i86a,  and  arrived  at  the  capital 
of  Uganda  on.  the  X9th  of  February  following.  Here  hd  was  de- 
tained by  the  king,  Mtesa,  for  some  months,  but  at  last  prevailed 
on  the  chief  to  furnish  him  with  guides,  and  <m  the  28lii  of  July 
Speke  stood  at  the  spot  where  the  Nik  issued  from  the  lake.  The 
great  discovery  was  made,  the  problem  which  had  ba£Sed  all 
previous  efforts— extending  over  aooo  years— was  solved.  The 
troubles  of  the  trayellers  were,  however,  by  no  means  over; 
with  difficulty  they  obtained  permission  to  enter  Unyoro,  and 
with  difficulty  were  aUowed  to  leave,  without  bdng  permitted  to 
visit  another  large  lake  (the  Albert  Nyanza)  of  whose  existence 
and  connexion  with  the  Nile  they  learned.  As  far  as  possible 
Speke  and  Grant  followed  the  course  of  the  Nile,  and  on  the  3rd 
of  December  came  in  touch  with  the  outside  world  once  more, 
striking  in  3"  10'  37'  N.  an  outpost  established  at  the  request 
of  John  Pedierick,  British  consul  at  Khartimi,  who  had  been 
charged  with  a  mission  for  the  relief  of  the  explorers.  On  the 
xsth  of  Febraary  X863  they  arrived  at  Gondokoro,  the  Egyptian 
post  on  the  Nile  marking  the  limit  of  navigability  from  the  north. 
At  Gondokoro  they  met  Sir  Samuel  (then  Mr)  Baker,  generously 
giving  him  the  information  which  enabled  him  to  discover  the 
Albert  Nyanza.  From  Khartimi  Speke  telegraphed  to  London 
the  great  news  that  the  Nile  had  been  traced  to  its  source,  and 
on  his  return  to  England  he  was  received  with  much  enthusiasm. 
In  the  same  year  (1863)  he  published  his  Journal  of  tke  DiS' 
eotery  of  tke  Souru  of  the  Nile,  a  work  full  of  geographical, 
ethnological  and  zoological  information,  and  written  in  a  frank, 
attractive  style.  The  accuracy  of  his  observations  and  the 
correctness  of  his  main  deductions  have  been  since  abundantly 
justified.  But  as  Speke  had  not  been  able  to  follow  the  Nile  the 
whole  way  from  the  Victoria  Nyanza  to  Gondokoro,  and  as  the 
part  played  in  the  Nile  regime  by  the  Albert  Nyanza  was  then 
unknown,  Burton  and  others  remained  unconvinced,  and  Speke's 
conclusions  were  criticized  in  Tke  Nile  Basin  (1864),  a  j<nnt  pro- 
duction of  Burton  and  James  Mc<^een;  it  being  argued  in  this 
work  that  Tanganyika  was  the  trae  Nile  source.  It  was  arranged 
that  Speke  should  meet  Burton  at  the  meeting  of  the  geographi- 
cal section  of  the  British  Association  at  Bath  on  the  x6th  of 
September  and  publicly  debate  the  question  of  the  Nile  source. 
On  the  previous  aftemoon  Speke  was  out  partridge  shooting  at 
Box,  near  Bath.  In  getting  over  a  low  stone  wall  he  laid  down 
his  gun  at  half  cock.  Drawing  the  weapon  towards  him  by  the 
muttle  one  barrel  exploded  and  entered  his  chest,  inflicting  a 
wound  from  which  Speke  died  in  a  few  minutes.  A  granite 
obelisk  to  his  memory  was  erected  by  public  subscription  in 
Kensington  Gardens. 

See,  besides  the  works  mentioned.  Sir  R.  F.  Burton,  The  Lake 
Regions  of  Central  Africa  (London,  i860);  J.  A.  Grant.  A  Walk 
across  Africa  (London,  1864);  T.  D.  Murray  and  A.  S.  White.  Sir 
Samnd  Baker:  a  Memoir  (London.  1895):  The  Times  (Sept.  17  and 
19, 1864):  Sir  H.  H.  Johnston,  Tke  Nile  Quest  (London,  n.  d.  U903l)- 

SPBUING  BBB.  a  match  in  which  two  sides  contest  in  accuracy 
of  spelling.  The  custom,  an  old  one,  was  revived  in  the  schools 
of  the  United  States  about  the  year  1873,  and  rapidly  spread 
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ihreu^oul  the  country  and  to  Grait  Briuin,  enjoying  for  ■  lew 
yon  tn  cMraoidinuy  vofue,  not  only  In  icbooli,  but  in  dl 
duac*  ud  «ta  of  lodety.  In  the  United  Sut<*  intet-dly  ux) 
intei-dale  nutchea  woe  not  unknown.  Aaordinc  to  the 
(enodJy  rccogniicd  nda  &  competitor  vbo  minpeUed  >  word 
Ktlred,  and  tie  nuicb  wu  won  by  tbo  dde  baving  tbe  gR«tat 
numbn  of  (urvimn  al  the  dote.  Tie  mo  of  tbc  word  "  bee  " 
u  an  u*emb1<ce  of  peraon*  for  the  puipoie  of  faint  work  or  play 
originalcd  in  America  in  colonial  timet,  and  wat  taken  from  tbe 
labour  oi  the  bee*  of  a  bive.  Familiar  exainples  of  It  am  kuiUnt- 
tu  and  ^Uiixi-ti^  ancablagt*  of  viUagen  for  the  pi 
helping  a  neigbbout  with  the  hiuUng  oi  the  am  oi  ~ 
bet  quill-making. 

■PEILO  (uc  Hittatm,  f.i.),  >  town  ol  Dnbria,  fn  the 
province  of  Perugia,  from  which  it  1>  ii  m.  S.E,  by  rail,  1030  ft. 
above  aea-levd.  Vap.  (iifoi),  5571.  It  b  {rictunaqudy  aituated 
on  tbe  alope  of  a  mountain.  The  C^tixJla  BagUonl  in  Ihe 
cburcb  of  S.  Maria  Maggiore  conlaini  »me  of  Pintuilcdiia'i 
finett  ttocoea  (ijoi),  "  The  Annundation,"  "  The  Adoration  " 
and  "  CbtiU  In  the  Temple."  The  rich  bukground  with  gold 
decoration  in  relief  ii  duiraeteriilic.  Tbere  ii  al»  a  lale  altar- 
piece  by  Penigino  (ijii)  and  a  fine  eaiiy  Kenaiiaance  canopy  by 
Rocco  da  Vicenia  (isis).  In  tbe  laoiity  it  a  crudfii  bi  illver 
by  Paolo  Vanni  of  Perugia  (rj«g}.  Tbe'boly-nla  batin  it 
formed  <tf  ■  Kpuldiral  cippui  o(  tbe  Roman  polod.  S.  Andrea 
csnlaini  a  large  altarpi«e  by  Piniuricchio  (isoB),  upon  which 
■  letter  from  G.  Baglionito  the  ailiu  la  painted. 

See  C.  Urbini,  in  L'ArU  (i«97).  ii.  367  iqq.,  ClB9«).  ID-  '«  aqq. 

■PBLMAII.IIH  HEHRT  (c.  1564-1641),  EDgUihantiqDary,  waa 
the  ddot  »n  of  Henry  Spelmic,  of  Congbam,  Noifotk,  and  the 
grandson  ol  Sir  John  Spelman  {c.  r4gs-i5i4),  judge  of  the  king*! 
bench.  Born  probably  in  i  J64,  he  vai  educated  at  Waliingbam 
School,  and  proceeded  In  T5B0  (o  Trinity  College.  Cambridge, 
where  he  tocA  his  degree  in  1583.  His  father  had  died  in  ijSr, 
and  on  Spdman  devolved  the  management  of  the  family  {states. 
He  became  a  member  of  Llncoln^s  Inn,  hut  in  r^go  he  returned 
to  Norfolk,  where  he  married  Eleanor  I'Eitrange.  He  became 
guardian  to  hit  brother-in-law.  Sir  Hamon  I'&traBge,  on  wbote 
property  at  Hunstanton  he  reaided  for  some  time.  He  occupied 
himself  with  the  history  and  anilquitia  of  his  native  county, 
writing  an  account  of  Norfolk  for  John  Speedi't  Tkeabt  a/  Crtal 
Brilaint.  He  belonged  to  the  Society  of  Antiquaries,  of  which 
Sir  Robert  Cotton  and  William  Camden  were  also  members 
The  aodety  gradually  declined,  and  Spelman's  efforu  to  revive  it 
in  1614  were  frustrated  by  James  I.  Having  bought  in  1504  the 
remainder  ol  the  two  leases  of  two  abbeys  of  which  the  Crown 
wat  the  lessor,  he  became  involved  in  prolonged  litigation  over 
them,  and  a  judgment  given  against  bim  by  Bacon  makes  it 
{nteresling  to  find  Spehnao  tubiequeatty  among  the  petitionen 
who  alleged  corrupiion  against  the  lord  chancellor.  Hit 
experience  in  this  process  no  doubt  combined  with  a  scandal 
connected  with  a  church  and  parsonage  in  the  potiesiion  of  his 
uncle  Francit  Ssnden  to  occasion  his  pamphlet  De  mm  Itmtr- 
tmdb  tidaiU  (i6i]-r6i6),  which  induced  many  lay  owners  of 
ecdcalaillcal  Ipoib  to  make  restitution,  and  Spelman  himself 
acted  accordingly.  This  tract  led  up  to  his  Hittery  ami  Fait 
af  SaeriUff,'  which  was  En  the  hands  of  the  printer  when  the 
Great  Fire  broke  out.  The  book  wat  suj^nted  to  have  perished, 
but  Bllhop  Gibson  discovered  part  of  it  in  tbe  Bodleian  Library. 
It  wat  printed,  not.  however,  undei  hit  editortUp,  in  1698,  with 
Ibe  tUltiBent  on  the  title-page  that  it  wtl  "wrote  In  1633." 
SpdmiD  had  conceived  tbe  idea  of  a  work  on  tbe  foundationa  of 
Engllih  law,  baaed  on  early  charters  and  recordt,  but  finding 
that  Ihoe  were  no  adequate  meant  o(  determining  the  exact 
meaning  o[  tbe  Antfo-Saion  and  Latin  law  terms  employed  in 
thedocumenti,  hebe^n  to  compile  a  ^osaary,  tbe  first  volume 
of  which,  Arikat^laiHi  is  madum  tlniiarii,  wat  published  at  his 
own  eipente  in  1616.  He  continued  to  work  al  the  subject 
untH  163S.  A  lecond  volume,  Gtoaarium  ordtaUltptum  (1664), 
appeared  after  bit  death.  His  Ccda  Icfim  ttUrtam  tlatiilmm 
IS  re-edited  as  lBle_at  i8;j,  with  an  appeniUi  bringing 


•t  inpatn  GtiUhd  I  wfK  ti  amtmm 
Mia  nml  was  published  by  David  Wllkiits 
waiu*  (rjii).    Spdman's  loou  trppoitaai 

Et  attempt  to  place  En^ish  church  history 
ine  documents.  Tbe  first  vDlome.  which 
tma,  came  down  to  1066  and  was  published 
fdume  was  edited  by  Sir  Wmiam  Dugdale 
entered  parliament  sa  memba  for  Caatle 
n  1604  was  high  sheriff  of  bis  county.  In 
ndon  near  his  friend  Sir  Robert  Cotteai.    In 

commisBon  to  Inquire  Into  disputed  Irish 
Mk  part  b  three  legal  inquiries  into  the 
ehalt  of  the  Crown  in  the  dvH  and  ecdius- 
L>  member  of  paiUament  for  Worcester  in 
E^une  treasuro'  of  the  Guiana  Company, 

energetic  ratmbcr  of  the  coondl  for  New 


Spdman  Ci594-r643),  also  gained  a  ngivta- 
I  antiquary.  He  was  knighted  in  1641  aad 
dy  at  the  begirmlng  ol  the  Civil  War.  He 
n  his  ftlher'a  library  PioJliniMS  Datiilii 
LI  (1640),  and  wtote  1  Life  of  Alfred  l^ 

hop  of  Loodoe,  pubtiifa^  In  1733  Tit  Ejiffiik 
»eli«w,  KL,  Pailiiliid  in  Ui  Li/cMik;  lucrlka 
loorlu  rdaim^  io  tha  Uims  oi^  Aitiivuiui  ef 

rkt   Larnr    TnaJiit  unumMg    TyOa,    bw 

d  includid  7k  Owixf! 


iMf ;  while  the  second  incl 


If:; 


in  1614  and  first  nintcd  in  IM4 :  tcrr 
-'-■■-.  and  tome  other  trealitei.     1 
.    _..  -_..  er  colleclioo  (l(^),  and  eeotaii 
based  chiefly  on  the  autot^tocraphiial  a 

_.  J    .t..    -^  ,„g,j,jp.;^_.i ^-    , 

•t  Atftaf._  a 
It  in  i6«9-V8;3. 

(1750-1814),  Inventor  of  a  iy« 
bom  at  Newcastle-on-Tyne  on 

of  a  Scottish  netmaker  and 
on  with  common  land  rights 

■tudy  of  tbe  land  questloc 


bV^ii" 


JTthe 

ed  parochial  communities,  in  whidi  rent 
on,  in  which  tbe  abaolute  ownsship  of  the 
ould  be  the  only  tax  of  any  kind.  Hii 
lion  Shh  tf  Ubtrly,  which  was  first  hawked 
-ed  in  London  in  1703;  it  was  reiscoed  by 
1  under  the  Title  of  Tki  NalumaliMttim  if 
id  iSSi,  Spence  proently  left  Newcastle 
e  kept  a  hooksiall  in  High  Uolbom.  In 
iniht  in  Newgate  gaol  for  the  pubUcatioa 
eful  to  the  auihotiliet,  and  in  iSor  be  was 

months'  impiisonmenl  for  seditious  hbd 
I  parnphlet  entitled  Tlu  Rtslanr  cf  Sadtly 
He  died  in  London  on  the  8th  of  SepLunhtr 

formed  a  "  Society  of  Spenccan  Philan- 
)me  account  it  given  in  Bairiet  Marlineau^ 
rkirly  rtari-  Ptatl. 
t,  L^.  Wrilimt'  and  FHodpla  tf  Hhmi 


KHT   (r8l»-i903),     English 

on  tbe  17th  of  April  i8». 

Kcr,  was  a  icboolmaster,  tod  hiaparsitt' 

..  tamiliaiiied  bim  with  the  docuines  of  Ihi 
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Methodists  and  Quakers.  He  dedined  an  offer  from  his  uncle, 
the  Rev  Thomas  Spencer,  to  send  hui  to  Cambridge,  and  so 
was  practically  sell-taught.  During  1837-1846  he  was  employed 
as  an  enginfer  on  the  London  &  Birmingham  railway,  1848-1853 
as  sub-editor  of  the  Economist.  From  about  this  time  to  x86o 
he  contributed  a  large  number  of  articles  to  the  Westnwnster 
Reoiew,  which  contain  the  first  sketches  ci  his  philosophic 
doctrines.  He  also  published  two  larger  works.  Social  SkUics 
m  1850,- and  PHncifies  of  Psychology  in  1855.  In  z86o  he  sent 
out  the  qrUabus  of  his  Synthetic  Philosophy  in  ten  volumes, 
and  m  spite  of  frequent  ill  health  had  the  satisfaction  of  com- 
pleting it  in  1896  with  the  third  volume  of  the  Principles  oj 
Sociology,   He  died  on  the  8th  of  December  1903. 

Herbert  Spencer's  significance  in  the  Idstory  of  English 
thought  depoids  on  his  position  as  the  phfloaopher  of  the  great 
scientific  movement  of  the  second  half  <^  the  19th  century,  and 
on  the  friendship  and  admiration  with  which  he  was  regarded 
by  men  like  Darwin,  G.  H.  Lewes  and  Hujdey.  Spencer  tries 
to  espiess  in  a  sweeping  general  formula  the  bdief  in  progress 
which  pervaded  his  age,  and  to  erect  it  into  the  supreme  law 
of  the  universe  as  a  whole.  His  labours  coincided  in  time  with 
the  great  development  of  biology  under  the  stimulus  of  the 
Dannnian  theory,  and  the  sympathizets  with  the  new  views, 
feeling  the  need  ot  a  comprdiensive  survey  of  the  world  as  a 
whole,  very  widely  accepted  Spencer's  philosophy  at  its  own 
valuation,  both  in  En^and  and,  still  more,  in  America.  In 
spite  of  this,  however,  his  heroic  attempt  at  a  synthesis  of  all 
scientific  knowledge  could  not  but  fall  short  of  its  aim.  Living 
at  the  commencement  of  an  epoch  of  unparalleled  scientific 
activity,  Spencer  could  not  possibly  sum  up  and  estimate  its 
total  production.  To  the  ^ledalists  in  sciences  whidi  were 
advancing  rapidty  and  in  divergent  directions  to  results  which 
often  reacted  on  and  transformed  their  initial  assumptions, 
Spencer  has  often  appeared  too  much  of  a  philosopher  and  defec- 
tive in  specialist  knowledge.  To  the  technical  philosophers, 
who  strictly  confine  themselves  to  the  logical  collation  and 
critidsm  of  scientific  methods,  he  has,  contrariwise,  not  seemed 
philosophic  enough.  Hence  his  doctrines  were  open  to  damaging 
attacks  from  both  sides,  the  more  so  as  he  always  stood  aloof 
from  the  academic  spirit  and  its  representatives.  It  seems 
unlikely,  therefore,  that  as  a  system  the  Synthetic  Philosophy 
will  prove  long-Uved;  but  this  hardly  detracts  from  its  fruit- 
fulness  as  a  source  of  suggestion,  or  from  the  historic  influoice 
of  many  of  its  conceptions  on  the  culture  of  the  age. 

This  estimate  of  Spencerian  pfaHoaophy  may  be  substantiated 
by  a  brief  survey  of  its  origin  and  leading  characteristics. 
Spencer  claims,  with  some  reason,  that  he  was  always  an  evolu- 
tionist But  his  notions  of  what  "evolution"  is  developed 
quite  gradually.  At  first  he  seems  to  have  meant  by  the  word 
only  the  belief  that  progzess  is  real,  and  that  the  existing  order 
of  nature  is  the  result  of  a  gradual  process  and  not  of  a  "  special 
creation."  In  Social  Statics  (1850)  he  still  regards  the  process 
teleologically,  and  argues  after  the  fashion  of  Paley  that  "  the 
greatest  happiness  is  the  purpose  of  creation"  (ch.  iii.  §  1), 
and  that  to  **  gag  the  moral  sentiment "  is  "  to  balk  creative 
design"  (ch.  zxxii.  §  7).  But  this  phraseology  soon  dis- 
^>pears,  without  his  considering  how,  in  default  of  some  sort 
of  teleok)gy,  it  is  legitimate  to  treat  the  world's  history  as  a 
process.  In  The  Development  Hypothesis  (1853)  he  objects 
strongly  to  the  incredibility  of  the  special  creation  of  the  myriad 
forms  of  life,  without,  however,  suggesting  how  development 
has  been  effected.  In  Progress,  its  Law  and  Cause  (1857)  he 
adopted  Von  Baer's  hiw,  that  the  development  of  the  individual 
proceeds  from  the  homogeneous  to  the  heterogeneous.  This  is 
At  once  connected  with  the  nebular  hypothesis,  and  subsequently 
"  deduced  "  from  the  ultimate  Uw  of  the  "  persistence  of  force," 
and  finally  supplemented  by  a  counter-process  of  dissolution, 
mil  of  which  appears  to  Spencer  only  as  "  the  addition  of  Von 
Baer's  law  to  a  number  of  ideas  that  were  in  harmony  with  it." 
It  is  clear,  however,  that  Spencer's  ideas  as  to  the  nature  of 
evolution  were  alreadjr  pretty  definite  when  Darwin's  Origin  of 
Swedes  (1859)  revoltatjoiused  the  subject  of  organic  evolution 


by  adding  natural  selection  to  the  direct  adaptation  by  use  and 
disuse,  and  so  suggesting  an  intelligible  method  of  producing 
modifications  m  the  forms  of  life.  Spencer  welcomed  the 
Darwinian  theory,  and  enriched  it  with  the  phrase  "  survival 
of  the  fittest ",  but  he  did  not  give  up  the  (Lamarckian)  belief 
in  the  hereditary  transmission  of  the  modifications  of  organisms 
by  the  exerdse  of  function.  Shortly  afterwards  (i860)  he  sent 
out  the  prospectus  of  a  ^tematic  exposition  of  his  Synthetic 
Philosophy,  of  which  the  first  volume.  First  Principles,  appeared 
in  1862.  This  work  is  divided  into  two  parts,  the  first  intended 
to  show  that  while  ultimate  metaphysical  questions  are  insoluble 
they  compel  to  a  recognition  of  an  inscrutable  Power  behind 
phenomena  which  is  called  the  Unknowable;  the  second  devoted 
to  the  ffxmulation  and  illustration  of  the  Law  of  Evolution. 
In  the  first  part  Spencer's  argument  rests  on  Mansd's  Limits  of 
Rdigious  Thought  and  Hamilton's  "i^osophy  of  the  con- 
ditioned "  (and  so  ultimately  on  Kant),  and  tries  to  show  that 
alike  in  scientific  and  religious  thought  the  ultimate  terms  are 
"  inconceivable  "  (not  by  him  distinguished  from"  unimagin- 
able ").  In  science,  the  more  we  know  the  more  extensive  "  the 
contact  with  surrounding  nesdence."  In  religion  the  really 
vital  and  constant  dement  is  the  sense  of  mystery.  This  is 
illustrated  by  the  difficdlties  inherent  in  the  conception  of  Cause, 
Space,  Time,  Matter,  Motion,  the  Infinite,  and  the  Absolute, 
and  by  the  "  relativity  of  knowledge,"  which  predudes  know- 
ledge of  the  Unknowable,  since  "all  tMnUng  is  relationing." 
Yet  the  Unknowable  may  exist,  and  we  may  even  have  an 
"indefinite  knowledge"  of  it,  positive,  though  vague  and 
extralogicaL  Hence  both  sdence  and  religion  must  come  to 
recognise  as  the  "  most  certain  of  all  facts  that  the  Power  which 
the  Universe  manifests  to  us  is  utterly  inscrutable."  Thus  to 
be  buried  side  by  side  in  the  Unknowable  constitutes  thdr  final 
reconciliation,  as  it  is  the  refutation  of  irreligion  which  consists 
of  "a  lurking  doubt  whether  the  Incomprehensible  is  really 
incomprehensible." 

Such  are  the  foundations  of  Spencer's  metaphydc  of  the 
Unknowable,  to  which  he  resorts  in  all  the  fundamental  difficul- 
ties which  he  subsequently  encounters.  Whatever  its  affinities 
with  that  version  of  "  faith  "  which  regards  it  as  antagonistic  to 
knowledge,  it  can  hardly  be  deemed  philosophically  satis- 
factory. A  failure  to  solve  the  problems  of  metaphysics  must 
always  remain  a  failure,  in  spite  of  all  protestations  that  it  was 
inevitable,  and  it  in  no  wise  justifies  an  advance  to  so  self- 
contradictory  an  asylum  ignorantiae  as  the  Unknowable.  In 
the  edition  of  his  First  Principles,  published  in  1900,  Spencer 
adds  a  "  postscript "  which  shows  some  consciousness  of  the 
contradiction  involved  in  his  knowledge  of  the  Unknowable, 
and  finally  contends  that  his  account  of  the  Knowable  in  part  ii. 
will  stand  even  if  part  L  be  rejected.  Even  this,  however, 
understates  the  case,  seeing  that  a  really  inscrutable  Unknow- 
able would  destroy  all  oonfidoice  in  the  order  of  nature  and 
render  all  knowledge  entirely  precarious. 

In  part  ii.  Spencer  recognizes  successively  likenesses  and 
unlikenesses  among  phenomena  (the  effects  of  the  Unknowable), 
which  are  segregated  into  manifestations,  vivid  (object,  non- 
ego)  or  faint  (subject,  ego),  and  then  into  space  and  time,  matter 
and  motion  and  force,  of  which  the  last  is  symbolised  for  us  by 
the  experience  of  resistance,  and  is  that  out  of  which  our  ideas 
of  matter  and  motion  are  built.  Hence  the  Persistence  of  Force 
is  the  ultimate  basis  of  knowledge.  From  it  Spencer  proceeds 
to  deduce  the  indestructibility  of  matter  and  energy,  the  equiva- 
lence and  transformation  of  forces,  the  necessity  of  a  rhythm, 
of  Evolution  (t^.  integration  of  matter  wiUi  concomitant 
dissipation  of  motion)  and  Dissolution,  and  finally  reaches  the 
statement  of  the  Law  of  Evolution  as  "  an  integration  of  matter 
and  concomitant  dissipation  of  motion,  during  which  the 
matter  passes  from  an  indefinite  incoherent  homogendty  to  a 
definite  coherent  heterogendty,  and  during  which  the  retained 
motion  undergoes  a  parallel  transformation."  This  process 
of  evolution  is  due  to  "  the  instability  of  the  homogeneous," 
the  "  multiplication  of  effects  "  and  their  "  segregation,"  con- 
tinuing until  it  ceases  in  complete  "  equilibration."  ->  Sooner 
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or  later,  however,  the  reverse  process  of  Dissolution,  with  its 
absorption  of  motion  and  disintegration  of  matter,  which 
indeed  has  always  been  going  on  to  some  extent,  must  prevail, 
and  these  oscillations  of  the  cosmic  process  will  continue  with- 
out end. 

It  appears,  therefore,  that  Spencer  ultimately  describes  the 
Knowable  in  terms  of  the  medianical  conceptions  of  matter 
and  motion,  and  that  this  must  give  a  materialistic  colouring 
to  his  philosophy.  There  are,  however,  other  flaws  also  in  his 
procedure.  The  presence  of  Force,  i.e.  his  version  of  the  methodo- 
logical assumption  of  constancy  in  the  quantitative  aspects 
of  phenomena,  seems  a  very  unsuitable  basis  for  a  philosophy 
of  progress.  To  such  a  philosophy  a  consideration  of  the 
conditions,  if  any,  under  which  progress  can  be  conceived  as 
ultimately  real,  seems  a  necessary  preliminary,  which  Spencer 
omits.  He  also  assumes  that  "  Evolution  "  is  a  real,  nay,  an 
ultimate  law  of  nature,  but  his  evidence  only  goes  to  show  that 
it  is  a  result,  in  some  cases,  of  the  complex  interaction  of  laws, 
which,  like  Rhythm,  Segregation,  &c.,  axe  in  their  turn  only 
tendendes,  and  may  be,  and  often  axe,  counteracted.  By  the 
afterthought  of  a  "  dissolution "  process  (2nd  ed.  of  First 
PritKiples)  Spencer  in  a  way  admits  this,  but  introduces  fresh 
difficulties  as  to  its  relation  to  "  Evolution."  If  the  two  pro- 
cesses go  on  together  both  axe  tendencies,  and  whether  there 
is  on  the  whole  progress  or  not  will  depend  on  their  relative 
strength;  neither  can  be  universal,  nor  the  "law"  of  cosmic 
existence,  unless  its  coexisting  rival  is  regarded  as  essentially 
secondary.  But  if  so  it  ceases  to  be  available  as  evident  of 
a  coming  reversal  of  the  dominant  process.  If,  on  the  other 
hand,  the  processes  are  strictly  alternative,  a  world  whidi  ex 
hypothesi  exemplifies  the  one  can  never  justify  us  in  inferring 
the  other.  Spencer  appeals  alternately  to  the  "  instability  of 
the  homogeneous  "  and  the  impossibility  of  complete  equilibra- 
tion to  keep  up  the  cosmic  see-saw,  but  he  can  do  so  only  by 
confining  himself  to  a  part  of  the  universe.  A  world  tokcUy 
homogeneous  or  equilibrated  could  no  longer  diange,  while  so 
long  as  a  part  only  is  in  process,  the  process  cannot  be  repre- 
sented as  universaL  Again,  an  infinite  world  cannot  be  wkoUy 
engaged  either  in  evolution  or  in  dissolution,  so  that  it  is  really 
unmeaning  to  discuss  the  universality  of  the  cosmic  process  until 
it  is  settled  that  we  have  a  universe  at  all,  capable  of  being  con- 
sidered as  a  whole.  In  the  last  resort,  therefore,  Spencer  fails 
to  deduce  philosophically  not  only  the  necessity  of  progress, 
but  also  its  compatibility  with  the  evolution-dissolution  oscilla- 
tion, and  even  the  general  possibility  of  conceiving  the  world 
as  a  process.  In  other  words,  in  spite  of  his  intentions  he 
does  not  succeed  in  giving  a  metaphysic  of  evolutionism. 

In  the  Principles  of  Biology  the  most  notable  points  are  the 
definition  of  life  as  the  continuous  adjustment  of  internal 
to  external  relations,  and  the  consequent  emphasis  on  the  need 
of  adapting  the  organism  to  its  environment.  This  exaggerates 
the  passivity  of  life,  and  does  not  suflbdently  recognize  that  the 
higher  organisms  largely  adjust  external  to  internal  relations 
and  adapt  their  environment  to  their  needs.  His  universal 
process  of  Evolution  seems  to  give  Spencer  a  criterion  of 
'*  higher  "  and  "  lower  "  "  progression  "  and  "  degeneration," 
independent  of  the  acddents  of  actual  history,  and  unattainable 
by  strictly  Darwinian  methods.  The  higher  (at  least  in  times 
of  "  evolution  *')  is  the  more  complex  and  differentiated,  whether 
it  invariably  survives  or  not.  On  the  other  hand,  he  advances 
too  easily  from  the  maxim  that  function  is  prior  to,  and  makes, 
structure  to  the  conclusion  that  the  results  of  use  and  disuse 
are  therefore  immediately  incarnated  in  structural  adaptations 
capable  of  hereditary  transmission.  This  inference  has  involved 
him  in  much  controversy  with  the  ultra-Darwinians  of  Weis- 
mann's  school,  who  deny  the  possibility  of  the  inheritance  of 
acquired  characteristics  altogether.  And  though  Spencer's 
general  position — that  it  is  absurd  to  suppose  that  organisms 
after  being  modified  by  their  life  should  give  birth  to  offspring 
showing  no  traces  of  such  modifications — seems  the  more  philo- 
sophic, yet  it  does  not  dispose  of  the  faas  which  go  to  show  tl^it 
most  of  the  evidence  for  the  direct  transmission  of  adaptations 


is  illusory,  and  that  beings  are  organised  to  minlmiae  the  effects 
of  life  on  the  reproductive  tissues,  so  that  the  transmission  of  the 
effects  of  use  and  disuse,  if  it  occurs,  must  be  both  difficult  and 
rare — ^far  more  so  than  is  convenient  for  Spencer's  psyciiolrgy. 

In  his  Principles  of  Psychology  Spoaoer  advocates  the  genetic 
explanation  of  the  phenomena  of  the  adult  human  mind  by 
reference  to  its  infant  and  animal  ancestry.  On  the  funda- 
mental question,  however,  of  the  psychophysical  oonnexko 
and  the  derivation  of  mind  from  matter,  his  utterances  are 
neither  dear  nor  consistent.  On  the  one  hand,  his  whole  formu- 
lation of  Evolution  in  mechanical  terms  urges  him  in  the  direc- 
tion of  materialism,  and  he  attempts  to  compose  the  mind  out 
of  homogeneous  units  of  consdousness  (or  "  feeling  ")  *'  similar 
in  nature  to  those  which  we  know  as  nervous  shocks;  each  of 
which  is  the  correlative  of  a  rhythmical  motion  of  a  ntaterial 
unit  or  group  of  such  units  "  (§  6a).  On  the  other  hand,  when 
pressed  by  his  disdple,  Fiske  (Outlines  of  Cosmic  PMosophj 
iL  p.  444),  he  is  ready  *o  amend  nervous  into  psychical  shocks, 
which  is  no  doubt  what  he  ought  to  have  meant  but  could  not 
say  without  ruining  the  illusory  bridge  between  the  psychical 
and  the  physiologioil  which  is  suggested  in  the  phrase  "  nervous 
shock."  And  he  admits  (§  63)  that  if  we  were  compdled  to 
choose  between  translating  mental  phenomoia  into  physical  and 
its  converse,  the  latter  would  be  preferable,  seeing  that  the 
ideas  of  matter  and  motion,  merely  symbolic  of  unknowable 
realities,  are  complex  states  of  consdousness  built  out  of  units 
of  feeling.  But  easiest  of  all  is  it  to  leave  the  relation  of 
the  unknowable  "substance  of  Mind"  to  the  unknowable 
"substance  of  Matter"  (substance  he  throughout  concaves 
as  the  unknowable  substrate  of  phenomena)  to  the  Unknowal^, 
as  he  finally  Uoes.  To  the  theory  of  knowledge  Spencer  con- 
tributes a  "  transfigured  realism,"  to  mediate  between  realtsm 
and  idealism,  and  the  doctrine  that "  necessary  tmths,"  acquired 
in  experience  and  congenitally  transmitted,  are  a  priori  to  the 
individual,  though  a  posteriori  to  the  raos,  to  mediate  between 
empiricism  and  apriorism.  It  has  alreiuiy  been  eq>]ained, 
however,  that  the  biological  foundations  of  the  latter  doctrine 
are  questionable. 

In  the  Principles  of  Sociology  Spencer's  most  inihiential  ideas 
have  been  that  of  the  sodal  organism,  of  the  originatioa  of 
religion  out  of  the  worship  of  ancestral  ghosts,  of  the  natural 
antagojdsm  between  nutrition  and  reproduction,  industrialism 
and  warfare.  Politically,  Spencer  is  an  individualist  of  an 
extreme  laissezfaire  type,  and  it  is  in  his  political  attitude  that 
the  consequences  of  his  pre-Darwinian  conception  of  Evohitioa 
are  most  manifesL  But  for  this  he  would  baxdly  have  estab- 
lished so  absolute  an  antithesis  between  industrial  and  military 
competition,  and  have  shown  himself  readier  to  recognize 
that  the  hiw  of  the  struggle  for  existence,  just  because  it  is 
universal  and  equally  (though  differently)  operative  in  evtiy 
form  of  sodety,  cannot  be  appealed  to  for  guidance  in  deddii« 
between  the  respective  merits  of  an  industrial  or  military  and 
of  an  individualist  or  socialist  organization  of  sodety. 

In  the  Principies  of  Ethics  Spencer,  though  relying  mainly 
on  the  objective  order  of  nature  and  the  intrinsic  consequences 
of  actions  for  the  guidance  of  conduct,  conceives  the  ethical  end 
in  a  manner  intermediate  between  the  hedonist  and  the  evoltt- 
rionist.  The  transition  from  the  evolutionist  criterion  of  sur- 
vival— ^which  in  itself  it  is  difficult  to  regard  as  anything  but 
non-moral — to  the  criterion  of  happiness  is  effected  by  mcau 
of  the  psychological  argument  that  pleasure  promotes  function 
and  that  living  beings  must,  upon  pain  of  extinction,  sooner  or 
later  take  pleasure  in  actions  which  are  oondudve  to  their 
survival.  Hence  pleasure  is,  on  the  whole,  good,  and  asceticism 
reprehensible,  although  in  man's  case  there  has  arisen  (owiog 
to  the  rapidity  of  evolution)  a  certain  derangement  and  diver- 
gence between  the  pleasant  and  the  salutary  (§  39).  Never- 
theless pleasure  forms  an  "  inexpugnable  element  "  of  the  moni 
aim  (§  x6).  Conduct  being  the  adjustment  of  acts  to  ends* 
and  good  conduct  that  which  is  condudve  to  the  preservatioo 
of  a  pleasurable  life  in  a  sodety  so  adjusted  that  each  attains 
his  happiness  without  impeding  that  of  others,  life  can  be 
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considexed  valuable  only  if  it  oonduceft  to  happiness.  On  the 
other  hand,  life  must  in  the  long  run  so  conduce,  whatever  its 
present  value  may  appear  to  be,  because  a  constant  process 
of  adjustment  is  going  on  which  is  bound  sooner  or  later  to  lead 
to  a  complete  adjustment  which  will  be  perfect  happiness. 
This  is  the  refutation  of  pessimism,  which  ultimately  agrees  with 
optimism  in  making  pleasure  the  standard  of  value.  In  this 
reasoning  Spencer  appears  to  have  overlooked  the  possibility 
of  an  expansion  of  the  ethical  environment.  If  this  is  as  rapid 
as  (or  more  rapid  than)  the  rate  of  adaptation,  there  will  be  no 
actual  growth  of  adaptation  and  so  no  moral  progress.  Complete 
adaptation  to  an  infinitely  receding  ideal  is  impossible,  and 
relative  adaptation  depends  on  the  distance  between  the  actual 
and  the  ideal.  Spencer,  however,  considers  that  he  can  not 
only  anticipate  such  a  state  of  complete  adjustment,  but  even 
lay  down  the  rules  obtaining  in  it,  which  will  constitute  the 
code  of  "Absolute  Ethics"  and  the  standard  for  discerning 
the  "least  wrong"  actions  of  relative  ethics.  He  conceives 
it  as  a  state  of  social  harmony  so  complete  that  in  it  even  the 
antagonism  between  altruism  and  egoism  will  have  been  over- 
come. Both  of  these  are  original  and  indispensable,  but  egoism 
has  the  priority,  since  there  must  be  egoistic  pleasure  somewhere 
before  there  can  be  altruistic  sympathy  with  it.  And  so  in  the 
ideal  state  everyone  will  derive  egoistic  pleasure  from  doing 
such  altruistic  acts  as  may  still  be  needed.  In  it,  too,  the  sense 
of  duty  will  have  become  otiose  and  have  disappeared,  being 
essentially  a  relic  of  the  history  of  the  moral  consciousness. 
Originally  the  socially  salutary  action  was  in  the  main  that 
which  was  enjoined  on  the  individual  by  his  pofitical  and 
religious  superiors  and  by  social  sentiment;  it  was  also  in  the 
main  that  to  which  his  higher,  more  complex  and  re-representa- 
tive feelings  prompted.  Hence  the  fear  with  which  the  political, 
religious  and  social  controls  were  regarded  came  to  be  associated 
also  with  the  q>ecifically  moral  control  of  lower  by  higher 
feelings,  and  engendered  the  coerdve  element  in  the  feeling 
of  obligation.  Its  authoritativeness  depends  on  the  intrinsic 
salutariness  of  self-control,  and  must  cease  to  be  felt  as  the 
resistance  of  the  lower  feelings  relaxes.  Hence  Spender  con- 
cludes that  the  sense  of  duty  is  transitory  and  must  diminish 
as  moralization  increases.  In  the  preface  to  the  last  part  of  his 
Eihics  (1893)  Spencer  regrets  that  "  the  Doctrine  of  Evolution 
has  not  furnished  guidance  to  the  extent  he  had  hoped/'  but 
his  contributions  to  ethics  are  not  unlikely  to  be  the  most 
permanently  valuable  part  of  his  philosophy. 

After  completing  hu  system  (1896)  Spencer  continued  Co  reviae 
it,  and  brought  out  new  editions  of  the  Budogy  (1898-1899)  and 
Firsi  Principles  (iQOo)..  The  dates  of  his  chief  works  are  as  loUows: 
1842.  Lfetters  to  the  Nonconformist,  "  The  Pro^  Sphere  of  Govern-^ 
meni." 
(cf. 
Essayi 
vii.). 

PrtncipUs'of  Psychology  (i  vol.).  1857,  ProgresSt  iis  Law  and 
Cause  {Essays,  vol.  i.).  1858,  Essays  (containing  most  of  his  con- 
tributions to  the  Westmintier  Reoiew;  1863,  vol.  ti.;  1885,  vd.  iii.). 
1861,  Edueaiion:  IntdUciual,  Moral,  Physical.  i86a,  FirH  Prin- 
ciples (and  ed.,  1867;  6th.  IQOO).  1864-1867,  Principles  of  Biology 
(a  vols.).  1873,  Principles  of  Psychology  (and  ed.,  in  a  volsj.  1873, 
The  Study  of  Sociology.  1876,  vol.  i.,  The  Principles  of  Sociolop; 
vol.  ii..  Ceremonial  Instilutums.  1879,  P<^itical  Jnslitutions,  i88a; 
vol.  iii..  Ecclesiastical  Institutions,,  188S,  completed  1896.  I879, 
The  Data  of  Ethics  (part  i.  of  Principles  of  Ethics  in  a  vols.: 
part  iv.,  Jusliu,  1801 ;  parts  ii.  and  iii.,  Inductions  of  Ethics  and 
Ethics  of  Individual  Life,  189a ;  parts  v.  and  vi.,  Negative  and  Positive 
Beneficetue,  1893).  1884,  Man  versus  the  StaU.  1886,  Factors  of 
Organic  Boolutum.  1893,  Inadequacy  of  Natural  Selection.  1894, 
A  Rejoinder  to  Professor  Weismann  and  Weismamnism  once  more. 
X897,  Fragments.  190a,  Facts  and  Comments.  An  Autobiography 
in  a  vob.  appeared  posthumously  in  1904.  For  a  full  bibliography 
ol  his  works  see  W.  H.  Hudson's  Introduction  to  the  Philosophy  of 
Herbert  Spencer  (up  to  1895) ;  and  for  a  useful  summary  of  his  cnidF 
doctrines  by  Spencer  himself,  his  preface  to  Collins's  Epitome  of  the 
Synthetic  Philosophy.  He  also  supervised  the  compilation  of  a 
comprehensive  series  of  volumes  by  various  writers  on  Descriptive 
Seaelogy,  of  whk:h  by  1881  eif^ht  parts  on  different  racial  areas  had 
been  puobsbed  (at  a  loss  to  him  of  £3350)  as  the  result  of  fourteen 
years  of  labour.  He  then  suspendedthts  undertaking,  but  resolved 
that  at  his  dea  Ji  it  shodd  be  continued  at  the  cost  of  his  esute. 


In  his  will  he  appointed  trustees,  who  were  to  entrust  the  supenosion 
to  Mr.  H.  R.  Tedder,  librarian  of  the  Athenaeum  Qub;  and  the 
work  was  resumed  accordingly  after  his  death,  five .  more  parts 
being  arranged  for,  one  of  which  was  published  in  19x0. 

(F.  C  S.  S.) 

SPENCER,  JOHN  CHARLES  SPENCER.  3SD  Eakl  (x78a- 
1845),  English  statesman,  better  known  by  the  courtesy  title 
of  Lord  Althorp,  which  he  bore  during  his  father's  lifetime,  was 
the  son  of  George  John,  and  Earl  (1758-1834),  grandson  of 
John  (x734-i783)»  created  xst  Eafl  Spencer  in  X765,  and 
great-grandson  of  Charles  Spencer,  3rd  Eari  of  Sunderland. 
His  father  served  in  the  ministries  of  Pitt,  Fox  and  Grenville, 
and  was  fixist  lord  of  the  admiralty  from  X794-X80X;  and 
his  interest  in  literature  was  shown  in  his  attention  to 
the  Althorp  library,  inherited  from  the  3rd  Earl  of  Sunder- 
land, which  he  developed  into  the  finest  private  library 
in  Europe;  his  wife,  the  eldest  daughter  of  the  xst  Earl 
Lucan,  was  conspicuous  in  London  society  for  her  gaiety  and 
brightness.  Their  eldest  son,  John  Charles,  was  bom  at  Spencer 
House,  London,  on  the  30th  of  May  X783.  In  x8oo  he  took 
up  his  residence  at  Trinity  College,  Cambridge,  and  for  some 
time  applied  himself  energetically  to  mathematical  studies;  but 
he  spent  most  of  his  time  in  hunting  and  racing.  Almost  im- 
mediately after  taking  his  degree  in  x8oa,  he  set  out  on  a  conti- 
nental tour,  which  was  cut  short,  after  he  had  passed  some  months 
in  the  chief  cities  in  Italy,  by  the  renewal  of  war.  Through  the 
influence  of  Pitt's  government  he  was  returned  to  parliament 
for  the  borough  of  Okehampton  in  Devonshire  in  April  1804, 
and,  although  he  vacated  his  seat  in  February  x8o6,  to  contest 
the  university  of  Cambridge  against  Lord  Henry  Petty  and  Lord 
Palmerston  (when  he  was  hopelessly  beaten),  he  was  elected  in 
the  same  month  for  St  Albans,  and  appointed  a  lord  of  the 
treasury.  At  the  general  election  in  November  x8o6,  he  was 
elected  for  Northamptonshire,  and  he  continued  to  sit  for  the 
county  until  he  succeeded  to  the  peerage.  His  tastes  were  then, 
as  eVer,  for  countxy  life,  but  his  indignation  at  the  duke  of 
York's  conduct  at  Uie  Horse  Guards  led  him  to  move  a  resolu- 
tion of  the  House  of  Conmxons  in  1809  for  the  duke's  removal 
from  his  post.  For  the  next  few  years  after  this  speech  Lord 
Althorp. occasionally  H)oke  in  debate  axxl  always  on  the  side  of 
Liberalism,  but  from  18x3  to  x8x8  he  was  only  rarely  in  the 
House  of  Conmions.  His  absence  was  partly  due  to  a  feeling 
that  it  was  hopeless  to  struggle  against  the  will  of  the  Tory 
ministry,'  but  more  particularly  to  his  marriage  on  the  X4th  of 
April  x8x4,  to  Esther,  only  daughter  of  Richard  Acklom  of 
Wiseton  Hkll,  Northamptonshire,  who  died  in  childbirth  x8x8. 
In  X819,  on  his  return  to  political  life  after  her  death,  and  for 
many  years  after  that  date  he  pressed  upon  the  attention  of  the 
house  the  necessity  of  establishing  a  more  efficient  bankruptcy 
court,  and  of  expediting  the  recovery  of  small  debts;  and 
he  saw  both  these  reform^  accomplished  before  x8a5.  During 
the  greater  part  of  the  reign  of  George  IV.  the  Whigs  lost  their 
legitimate  influence  in  the  state  from  their  want  of  cohesion, 
but  this  defect  was  soon  remedied  in  1830  when  Lord  Althorp 
was  chosen  their  leader  in  the  lower  house,  and  his  capacity  for 
the  position  was  proved  by  experience.  When  Lord  Grey's 
administration  was  formed  at  the,  close  of  the  year  the  chan- 
cellorship of  the  exchequer  comlnned  with  the  leadership  of  the 
House  <A  Commons  was  entrusted  to  Lord  Althorp,  and  to  him 
more  than  to  any  other  man,  with  the  exception  of  the  prime 
minister  and  the  lord  chancellor,  may  be  attributed  the  success 
of  the  government  measures.  The  budget,  it  is  true,  was  a 
failure,  but  this  misfortune  was  soon  forgotten  in  the  struggles 
over  the  Reform  BilL  The  consideration  of  the  preliminaries 
of  this  measure  was  assigned  to  four  ministers,  two  in  the  cabinet 
and  two  outside  that  body;  but  their  proposals  were,  after 
careful  examination,  approved  or  rejected  by  Lord  Grey  and 
Lord  Althorp  before  they  were  broui^t  under  the  notice  of  the 
cabinet.  When  the  Bill  was  ready  for  introduction  to  the  House 
of  Commons  its  principles  were  expounded  by  Lord  John  Russell; 
but  from  the  commencement  of  the  protracted  discussion  over 
its  details  he  had  the  assistance  of  Lord  Althoxp,  and  after  some 
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weeks  of  incessant  toil,  which  the  physique  of  Lord  John  Russell 
could  not  sustain  any  longer,  the  whole  responsibility  was  cast 
on  Lord  Althorp.  To  combat  the  objections  of  three  such 
pertinacious  opponents  as  Croker,  Sugden  and  Wetherell  required 
both  skill  and  courage,  and  in  Lcnrd  Althoxp  these  qualities  were 
found.  On  one  evening  he  made  as  many  as  twenty  q>eeches. 
The  Reform  Bill  was  carried  at  last,  and  popular  instinct  was 
light  in  a—igning  to  the  leader  of  the  house  a  credit  only  second 
to  that  earned  by  Lord  John  RusselL  After  the  dissolution  of 
1833  the  Whigs  returned  to  power  with  augmented  numbers; 
but  differences  soon  showed  themselves  among  both  leaders  and 
followers,  and  their  majority  crumbled  away.  Their  position 
was  strengthened  for  a  time  by  triumphantly  carrying  a  new  poor 
law  bill;  and  even  their  keenest  critics  would  not  allow  that, 
had  the  Whig  propositions  on  tithes  and  church  rates  been 
carried  into  effect,  many  years  of  passionate  controversy  would 
have  been  spared.  The  ministry  of  Lord  Grey  was  shattered  to 
pieces  by  difficulties  over  an  Irish  coercion  biU.  Although  Lord 
Melbourne  became  premier  (July  14,  1834),  the  forttmes  of  the 
ministry  rested  on  Lord  Althoip's  presence  in  the  House  of 
Commons. 

The  death  of  the  and  Earl  Spencer  in  November  1834,  called 
his  son  to  the  upper  house,  and  VHlliam  IV.  took  advantage 
of  this  event  to  sunmion  a  Tory  cabinet  to  his  side.  The  new 
Lord  Spencer  abandoned  the  cares  of  office  and  returned  to 
country  life  with  unalloyed  delight.  Henceforth  agriculture, 
not  politics,  was  his  principal  interest.  He  was  the  first  presi- 
dent of  the  Royal  Agricultural  Society  (founded  1838),  and  a 
notable  cattle-breeder.  Often  as  he  was  urged  by  his  political 
friends  to  come  to  their  assistance,  he  rarely  quitted  the  peaceful 
pleasures  which  he  loved.  He  died  at  Wiseton  on  the  ist  of 
October  1845,  being  succeeded  as  4th  Earl,  in  default  of  issue, 
by  his  brother  Frederick  (d.  1857).  He  had  held,  as  a  statesman, 
a  remarkable  position.  The  Whigs  required,  to  carry  the 
Reform  Bill,  a  leader  of  unstained  character,  one  to  whom  party 
spirit  could  not  attach  the  suspicion  of  greed  of  office,  and 
against  Lord  Althorp  malevolence  was  powerless.  No  stronger 
proof  of  his  pre-eminence  could  be  given  than  the  oft-quoted 
saying  of  Lord  Hardinge  that  one  of  Croker's  ablest  speeches 
was  demolished  by  the  simple  statement  of  Lord  Althorp  that 
be  had  collected  some  figures  which  entirely  refuted  it,  but  had 
lost  them.  The  trust  which  the  house  put  in  him  then  was  never 
wanting. 

SPENCER,  JOHN  POTKTZ  SPBNCBR,  sth  Earl  (X835-Z9X0), 
English  statesman,  was  the  son  of  the  4th  Earl  and  his  first 
wife,  a  daughter  of  William  Stephen  Poynta,  of  Cowdray  Park, 
Sussex.  Bom  on  the  27th  of  October  1835,  and  educated  at 
Harrow  and  Trinity  College,  Cambridge,  he  was  a  member  of 
parliament  for  a  few  months  before  he  succeeded  to  the  earl- 
dom in  December  1857.  His  long  career  as  a  Liberal  politician 
dates  from  his  acceptance  of  the  office  of  lord-lieutenant  of 
Ireland  under  Gladstone  in  1868,  a  post  which  he  retained  until 
1874.  When  the  Liberals  returned  to  power  in  z88o  he  was 
appointed  lord  president  of  the  council,  but  in  1882  he  entered 
upon  a  second  term  of  office  as  lord-lieutenant  of  Ireland. 
The  three  years  during  which  Earl  Spencer  now  filled  this- 
position  was  a  period  of  exceptional  disorder  in  Ireland,  marked 
by  a  long  series  of  outrages  and  conspiracies  associated  with  the 
"  Invindbles,"  but  the  courage  and  firmness  which  he  then 
displayed  won  the  admiration  of  all,  and  made  his  adoption  of 
the  policy  of  Home  Rule  in  1885  an  event  of  considerable 
interest.  In  the  short  Liberal  administration  of  x886  he  was 
lord-president  of  the  ooundl,  and  from  1892  to  1895  he  was  a 
very  capable  first  lord  of  the  admiralty;  it  is  on  record  that 
Gladstone,  on  retiring  in  1904,  would  have  recommended  the 
Queen,  if  ^e  bad  consulted  him,  to  summon  Lord  Spencer  to  the 
premiership.  From  1902  to  1905  he  was  the  Liberal  leader  in  the 
House  of  Lords,  and  early  in  1905,  when  a  change  of  government 
was  seen  to  be  probable,  it  was  thought  in  some  quarters  that 
he  would  be  the  most  suitable  Liberal  prime  minister.  But 
his  health  broke  down  just  at  this  time,  and  he  took  no  further 
|»art  in  political  life,  although  be  survived  until  the  zith  of 


August  1910,  when  he  died  at  Althorp.  For  forty-five 
the  eari  was  a  Knight  of  the  Garter;  be  was  tord-lieutenant  of 
Northamptonshire  for  upwards  of  thirty  years,  and  be  had  a 
reputation  as  a  keen  and  daring  rider  to  hounds.  The  fine 
library,  collected  at  Althorp  by  the  2nd  eari,  was  sold  by  him 
for  £250^000  to  Mrs  Rylands,  the  widow  of  a  Mmdicstcr 
merchant,  and  was  by  h^  presented  to  the  dty  of  Manchester. 

Eari  Spencer  had  no  children,  and  his  successor  was  his  half- 
brother,  Charies  Robot  Spencer  (b.  1857),  who  became  the  6th 
earL  As  the  Hon.  Charles  R.  Spencer  he  was  one  of  the  paxlia- 
mentaxy  representatives  for  Northamptonshire  from  1880  to 
189s  and  again  from  1900  to  1905,  and  was  vice-chambedain  of 
the  royal  household  from  1892  to  1895.  In  1905  he  waa  ap- 
pointed tord  chamberlain,  and  in  the  same  year  he  was  saiacd 
to  the  peerage  as  Viscount  Althorp. 

SPENCER.  WILLIAM  ROBERT  (1769-1834),  En^ish  poet 
and  wit,  was  the  son  of  Lord  Charies  Spencer,  second  ton  of 
Charies  Spencer,  3rd  duke  of  Mariborough  and  sth  earl  of 
Sunderland.  He  was  educated  at  Harrow  and  Christ  Church, 
Oxford,  but  left  the  university  without  taking  a  degree.  Spesmr'a 
wit  made  him  a  popular  member  of  society,  but  he  took  no 
part  in  public  life  although  he  numbered  among  his  friendi 
leading  statesmen  like  Pitt,  Fox  and  Sheridan.  He  was  sa 
accomplished  writer  of  "  occasional "  verse,  whidi  was  wmrmly 
praised  by  Scott,  by  Christopher  North  and  by  Byron,  who 
placed  him  in  the  same  rank  as  Moore,  Rogers  and  CampbdL 
In  1796  he  published  an  En^ish  version  of  BQrgcr's  Leimgre, 
and  in  i8oa  he  buriesqued  German  romance  in  his  Urania, 
which  was  produced  on  the  stage  at  Drury  Lane.  Among  his 
best-known  pieces,  which  were  published  in  a  oo&ectloa  of  hb 
poiems  in  z8zx,  were  "  Beth  Gelert "  and  "  Too  Late  I  Stayed.** 
He  died  in  poverty  in  Paris  in  1834.  In  1791  he  married 
Susan,  daughter  of  Count  Jenison-Walworth,  chamberlain  to 
the  elector  i;Milatine,  by  whom  he  had  five  sons  and  two  daughters. 
One  son,  Aubrey  Geoxge  Spencer  (1795-1872),  became  first 
bishop  of  Newfoimdland  in  1839,  being  afterwards  translated 
to  the  See  of  Jamaica.  Another  son,  George  Trevor  Spencer 
(1799-1866),  was  in  1837  consecrated  second  bishop  of  Madras. 
He  published  several  books  relating  to  missionary  work  in  India; 
on  his  return  to  England  in  1849  he  was  appointed  assistant 
to  the  bishop  of  Bath  and  Wells,  and  in  x86o  became  chancellor 
of  St  Paul's  Cathedral.  He  married,  in  1823,  Harriet,  daughter 
of  Sir  Benjamin  Hobhouse  and  sister  of  Lord  Broug^ton. 


8PBNCBR,  a  township  of  Worcester  county,  Massachusetts, 
U.SA.,  about  II  m.  W.  of  Worcester.  Pop.  (1890),  8747; 
(1900),  7627,  of  whom  16x4  were  foreign-bora;  (19x0,  17.5. 
census),  6740.  Area,  about  34* i  sq.  m.  The  township  is 
served  by  the  Boston  &  Albany  railway  and  by  inter-urban 
electric  lines.  The  Richard  Sugden  Public  Library,  founded 
in  1889,  had  12,000  volumes  in  1908.  Bemis  Memorial  Park 
and  the  Samuel  Bemis  Monument  were  dedicated  in  1901  in 
honour  of  the  fint  settler  of  Spencer.  There  are  three  other 
public  parks.  Among  the  township's  manufactures  are  boou 
and  shoes,  woollens,  muslin  underwear,  wire,  and  wooden  and 
paper  boxes.  Spencer  was  a  part  of  the  Leicester  grant;  was 
first  settled  in  1721;  was  the  "  West  Parish  of  Leicester  "  in 
1744-1753;  and  in  1753  was  incorporated  as  a  township,  under 
its  present  name.  In  one  house  in  Spencer  were  bom  Elias  Howe, 
jun.,  the  inventor  of  the  sewing-machine,  and  his  undes, 
William  Howe,  inventor  of  the  "Howe  truss"  bridge  (see 
BamGEs),  and  Tyler  Howe  (1800-1880),  inventor  (in  185s) 
of  the  ^ring  bed;  in  1909  a  memorial  was  dedicated  to  these 
three  inventors. 

See  Hemy  M.  Tower,  HisUmcai  Skdekts  Rdalmi  to  Spemer, 
Mass.  (4  vols.,  Spencer,  1901-1909). 

8PBNBR,  PHIUPP  JAKOB  (1635-1705),  German  theologiaa, 
was  bom  on  the  X3th  of  January  1635,  at  Rappoluweiler  in 
Upper  Alsace.  After  a  brief  stay  in  the  grammar  school  of 
Cofanar  he  went  to  Strassburg  in  1651,  where  he  devoted  himsctf 
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to  the  study  of  philology,  history  and  philoaophy,  and  won  his 
degree  of  master  (1653)  ^Y  ^  disputation  against  the  philosophy 
of  Hobbes.  He  then  became  private  tutor  to  the  prints 
Christian  and  Charles  of  the  Palatinate,  and  lectured  in  the 
university  on  philology  and  history.  From  1659  to  1662  he 
visited  the  universities  of  Basel,  Tttbingen  and  Geneva,  and 
commenced  the  study  of  heraldry,  which  he  pursued  throughout 
his  life.  In  Geneva  especially  his  religious  views  and  tendencies 
were  turned  in  the  direction  of  mysticism.  He  returned  to 
Strassburg  in  1663,  where  he  was  appointed  preacher  without 
pastoral  duties,  with  the  right  of  holding  lectures.  Three  years 
afterwards  he  Was  invited  to  become  the  chief  pastor  in  the 
Lutheran  Church  at  Frankfort-on-Main.  Here  he  published 
his  two  chief  works,  Pia  desideria  (1675)  and  AUgemeine  CoUes- 
gMnrtkeU  (x68o),  and  began  that  form  of  pastoxal  work  which 
resulted  in  the  movement  called  Pietism,  In  1686  he  accepted 
the  invitation  to  the  first  court  chaplaincy  at  Dresden.  But 
the  elector  John  George  III.,  at  whose  personal  desire  the  post 
had  been  offered  to  him,  was  soon  offended  at  the  fearless  con- 
scientiousness with  which  his  chaplain  sought  to  discharge  his 
pastoral  duties.  Spener  refused  to  resign  his  post,  and  the 
Saxon  government  hesitated  to  dismiss  him.  But  in  1691  the 
Saxon  representative  at  Berlin  induced  the  court  of  Brandenburg 
tb  offer  him  the  rectorship  of  St  Nicholas  in  Berlin  with  the  title 
of  "  Konsistorialrat."  In  Berlin  Spener  was  held  in  high 
honour,  though  the  tendencies  of  the  coiut  and  the  government 
o^dals  woe  rather  rationalistic  than  pietistic.  The  -university 
of  Halle  was  founded  under  his  influence  in  1694.  All  his  life 
long  Spener  had  been  exposed  to  the  attacks  and  abuse  of  the 
orthodox  Lutheran  theobgians;  with  his  years  his  opponents 
multiplied,  and  the  movement  which  he  had  inaugurated 
presented  increasingly  matter  fbr  hostile  criticism.  In  1695 
the  theological  faculty  of  Wittenberg  formally  laid  to  his  charge 
a64  errors,  and  only  his  death  on  the  sth  of  February,  1705, 
released  him  from  these  fierce  conflicts.  His  last  important 
work  was  Theologiscke  Bedenken  (4  vob.,  1700-1 703),  to  which 
was  added  after  his  death  LetxU  theclofiscke  Bedenken,  with  a 
biography  of  Spener  by  C.  H.  von  Canstein  (17x1). 

Though  Spener  has  been  justly  called  "  the  father  of  Pietism," 
hardly  any  of  the  errors  and  none  of  the  extravagances  of  the 
movement  can  be  ascribed  to  him  personally.  So  far  was  he  from 
sharii^  them  that  A.  Ritschl  (Gesckiehte  des  PietismuSt  ii.  163) 
maintains  that "  he  was  himself  not  a  Pietist,"  as  he  did  not  advocate 
the  quietistic,  legalistic  and  semi-separatist  practices  of  Pietism, 
though  they  were  more  or  less  involved  in  the  positions  he  assumed 
or  the  practices  which  he  encouraged  or  connived  at.  The  only 
two  points  on  which  he  departed  from  the  orthodox  Lutheran 
faith  of  his  day  were  the  recjuirement  of  regeneration  as  the  sine 
qua  non  of  the  true  theologian,  and  the  expectation  of  the  con- 
version of  the  Jews  and  the  fall  of  Papacy  as  the  delude  of  the 
triumph  of  the  church.  He  did  not,  like  the  later  Pietists,  insist 
on  the  necessity  of  a  conscious  crisis  of  converrion,  nor  did  he  en- 
courage a  complete  breach  between  the  Christian  and  the  secular 
life. 

Spener  was  a  voluminous  writer.  The  list  of  his  published 
worlcs  comprises  7  vols,  fdio,  63  quarto,  7  octavo,  46  duodecimo; 
a  new  edition  of  nis  chief  writings  was  published  by  P.  Grflnbere 
in  1889.  See  W.  Hossbach,  PkUipp  Jakob  Spener  und  seine  ZeU 
(I8a8, 3rd  ed..  1861) ;  A.  Ritschl,  Cesckickle  des  Pietismus,  ii.  (1884) ; 
E.  Sachsse,  Ursprung  und  Wesen  des  Ptetismus  (1884) ;  P.  Grttnberg. 
P.  J.  Spener  C3  vols.,  1893-1906). 

SPBHNTMOOIU  a  market  town  in  the  Bishop  Auckland  parlia- 
mentary division  of  Durham,  England,  6  m.  S.  of  the  dty  of 
Duriiam,  on  a  branch  of  the  North  Eastern  railway.  Pop  of 
urban  district,  which  includes  several  neighbouring  parishes 
(1901),  16,665.  It  is  in  the  midst  of  a  populous  coal-mining 
district,  and  its  growth  is  noodem. 

SPBNS,  THOMAS  DB  (c.  Z415-X480),  Scottish  statesman  and 
prelate,  received  his  education  at  Edlnbuigh,  and  by  his  excep- 
tional abilities  attracted  the  notice  of  the  advisers  of  the  Scottish 
king,  James  n.,  who  sent  him  on  errands  to  England  and  to 
France  About  1450  he  became  bishop  of  Galloway;  soon  after- 
wards he  was  made  keeper  of  the  privy  seal,  and  in  14  59  ^^  was 
chosen  bishop  of  Aberdeen.  Much  of  his  time,  however,  was 
passed  in  jottmeys  to  France  and  to  EngUnd,  and  in  1464  he 


and  Alexander  Stewart,  duke  of  Albany,  a  son  of  James  n., 
were  captured  at  sea  by  some  English  saitors.  Edward  IV., 
to  whom  the  bishop  had  previously  revealed  an  assassination 
plot,  set  him  at  liberty,  and  he  was  partly  responsible  for  the 
treaty  of  peace  made  about  this  time  between  the  English  king 
and  James  in.  He  also  helped  to  bring  about  the  meeting 
between  Edward  IV.  and  Louis  XI.  of  France  at  Picquicny, 
and  another  treaty  of  peace  between  England  and  Scotland  in 
Z474*  Spens  was  a  frequent  attender  at  the  Scottish  parlia- 
ments, and  contributed  very  generously  to  the  decoration  of  his 
cathedral  at  Aberdeen. .  He  died  in  Edinburgh  on  the  14th  of 
April  Z480. 

8PEII8EIU  BDHUHD  (e.  1552-^  599) »  English  poet,  author  of 
theFa«ryQK«en,  was  bom  in  London  about  the  year  155a.  The 
received  date  of  his  birth  rests  on  a  passage  in  sonnet  Ix.  of  the 
AmoreUi,  He  q)eaks  there  of  having  lived  forty-one  years; 
the  AmoreiU  was  published  in  1595,  and  described  on  the  title- 
page  as  "  written  not  k>ng  sin(»  ";  this  would  make  the  year 
of  his  birth  1552  or  1553.  We  know  from  the  Protkalamion 
that  London  was  his  birthplace.  This  at  least  seems  the  most 
natural  interpretation  of  the  words — 

"  Merry  London,  my  most  kindly  nurse, 
That  to  me  gave  this  life's  first  native  source.*' 

In  the  same  poem  he  speaks  of  hhnself  as  taking  his  name  from 

"  an  house  of  andent  fame."   Several  of  his  pieces  are  addressed 

to  the  daughters  of  Sir  John  Spencer,  head  of  the  Althorp 

family;  and  in  Colin  CUnU*t  Come  Home  Again  he  describes  three 

of  the  ladies  as — 

"  The  honour  of  the  noble  family 
Of  which  I  meanest  boast  myself  to  be.'* 

Mr  R.  B.  Knowles,  however,  is  of  the  opinion  (see  the  Spending 
of  the  Money  oj  Robert  Nowell,  privately  printed,  1877)  that  the 
poet's  kinAnen  must  be  sought  among  the  humbler  Spencers 
of  north-east  Lancashire.  Robert  Nowell,  a  London  dtizen, 
left  ji  sum  of  money  to  be  distributed  in  various  charities,  and 
in  the  account-books  of  his  executors  among  the  names  of  other 
beneficiaries  has  been  dikovered  that  of  "  Edmund  Spensore, 
scholar  of  the  Merchant  Taylor  School,  at  his  going  to  Pembroke 
Hall  in  Cambridge."  The  date  of  this  benefaction  is  the  28th 
of  April  1569.  As  the  poet  is  known  to  have  been  a  sizar  of 
Pembroke,  the  identification  is  beyond  dispute.  Till  this 
discovery  it  was  not  known  where  Spenser  received  his  school 
education.  The  speculations  as  to  the  poet's  parentage,  started 
by  the  Nowell  MS.,  are  naturally  more  uncertain.  Mr  Knowles 
found  three  Spensers  in  the  books  of  the  Merchant  Taylors,  and 
conduded  that  the  poorest  of  them,  John  Spenser,  a  "free 
journeyman  "  in  the  "  art  or  mystery  of  dothmaking,"  might 
have  been  the  poet's  father,  but  he  afterwards  abandoned  this 
theory.  Dr  Grosart,  however,  adhered  to  it,  and  it  is  now 
pretty  generally  accepted.  The  connexion  of  Spenser  with 
Lancashire  is  also  supported  by  the  Nowell  MS. — several 
Spensers  of  that  county  appear  among  the  "  poor  kinsfolk  " 
who  profited  by  Nowell's  bounty.  The  name  of  the  poet's 
mother  was  Elisabeth,  and  he  notes  as  a  happy  coinddence 
that  it  was  borne  by  the  three  women  of  most  consequence  to 
him — wife,  queen  and  mother  {Amoreiti,  Ixxiv.). 

It  is  natural  that  a  poet  so  steeped  in  poetry  as  Spenser 
should  show  his  faculty  at  a  very  early  age;  and  there  is  strong 
reason  to  believe  that  verses  from  his  pen  were  published  just 
as  he  left  school  at  the  age  of  sixteen  or  seventeen.  Certain 
pieces,  translations  from  Du  Bellay  and  Petrarch,  afterwards 
induded  in  a  volume  of  poems  by  Spenser  published  in  1591, 
are  found  in  a  miscellany,  Tkeaire  for  Woriiings,  issued  by  a 
Flemish  Protestant  refugee,  John  van  der  Noodt,  on  the  35th  of 
May  1569.  The  translations  from  Du  Bellay  appear  in  blank 
verse  in  the  miscellany,  and  are  rhymed  in  sonnet  form  in  the 
later  publication,  but  the  diction  is  substantially  the  same;  the 
translations  from  Petrarch  are  republished  with  slight  variations. 
Poets  were  so  cardess  of  their  rights  in  those  days  and  pub- 
lishers took  such  liberties  that  we  cannot  draw  for  certain  the 
condusion  that  would  be  inevitable  if  the  facts  were  of  more 
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modem  (Utc;  but  [he  probabilitiu  tit  that  these  puuga 
in  Vim  del  Noodt'i  Thcaln,  diliougb  the  «lIioi  miku  no 
icknonlediineBt,  were  (ontributed  by  Ite  Khoolboy  Spenser.' 
Ai  the  eutdtet  o[  s  Kboolboy  iiriiing  betort  our  poetic  diction 
HU  cDiiched  by  the  gieit  EUiabethsDi,  (hey  ue  renurkible 
(or  K  nutilDed  commind  of  eipresiion  which  muiy  icboolboyi 
■night  exhibit  in  tiaoilaliDa  now,  but  which  wu  a,  nier  lod  more 
■igDiGcmt  (ccomplishineat  wben  Surrey  *od  Sickville  nere 
the  highest  modeli  in  poit-ChuiceriiD  English. 

Litik  is  known  o[  Spenser's  Cambridge  career,  except  that 
he  was  a  siaar  oi  Pembroke  Hall,  took  his  bacheloi'i  dcgite  in 
■  571,  his  mailcr'a  in  1576,  and  left  Cambridge  without  having 
obtained  a  letlowihip.  Dr  Grosart's  mquliics  have  eliciled 
the  [act  that  his  health  was  not  good— college  allowance*  while 
he  was  in  residence  being  often  paid  "  Spenser  aegrotanti." 
One  of  the  fellowi  of  Pembroke  strongly  m£uenced  his  destiny. 
Hiis  was  Cabriel  Harvey,  a  prominent  figure  in  the  univclsity 


d  him  to  be  regarded  a: 


little  Ui 


Han 


a  help  from  him  and  probably  nc 


very  kindly  hght  on  his  chi 
university  the  poet  acquired  a  knowledge  of  Greek,  and  at  a 
later  period  oftned  to  impart  that  language  to  a  friend  in  Ireland 
(see  Ludowick  Bryiketl,  Discmasi  o]  CitilLiSi.Landoa,  1606— 
written  twenty  years  previously).  Spenser's  affinity  with  Plato 
ii  tnost  marked,  and  he  probably  read  him  in  the  original. 

Three  yeais  after  leaving  Cambridge,  in  ij7g,  Spenser  issued 
his  first  volume  of  poetiy,  the  Shcfliad't  C<dtniat.  Where  and 
how  he  spent  the  intervaJ  have  farmed  subjects  for  elaborate 
speculation.  Tbal  most  of  it  was  spent  m  the  study  of  his  art 
we  may  lake  for  granted.  Tlat  he  lived  for  a  time  in  the 
"  north  parta  "  of  England;  that  there  or  elsewhere  he  fell  in 
love  wiib  a  lady  whom  he  celebTstes  under  the  anagram  of 
"Houlind,"  and  who  was  most  likely  Rose,  a  daughter  of  a 
yeoman  named  Dyneley,  near  Clitheroe;  that  hia  friend  Harvey 
urged  him.  to  return  south,  and  introduced  him  to  Sir  Philip 
Sidney;  that  Sidney  took  to  hitn,  discussed  poetry  with  him, 
introduced  him  at  court,  put  him  in  the  way  of  preferment — 
are  ascertained  facts  in  his  personal  history.  Dt  Grosan  con- 
jectures with  considerable  plausibility  that  he  was  in  Ireland 
(n  1S77.  The  words  "  tot  long  time  far  estranged  "  io  E.K.'s 
preface  to  the  Skithrri'i  CaUndor  point  that  way.  Spenser 
undoubtedly  entered  the  service  of  the  earl  of  Leicester  either 
in  1 5  j8  or  a  year  earlier  (Cam  Pi^i). 

The  iaiereu  of  the  Siipktrd'     ~ 

they  wen  the  first  publithed  euayi  ol  the  _ 

QttoK,  the  poems  in  which  be  tried  and  disciplined  his  power 
They  mark '-  "-  ■-- '  -— ■ -i--  -■- 


dar  IS  msEnEy  perwinal  I 
o  be  read  cnieny  becaui 


ID  staa^  in  the  history  of  paalonl  pr 
d  a  Frencb  abiuiuck  of  the  year 


.    The  title. 


aHord  delight  to  the  connaisiei 
already  interesred  In  Spenser 


Tlran'hL  r^lhe  ^pluri-i 


■The  first  versions  of  II 


vol.  IV.  tLJHiaon,  imji.      ine  iniuiaEians  01  retrmrc 
f nnn  Muol.    Kocppel  (EnfJuib  5I>>^1«|.  vol.  XV,],  que 
they  are  by  Sp^^sei  (see  alKi  ].  B.  Fletcher,  iict 
N-la.  vol.  niii. 
•  ItOir-BiKit  nj  Cairitt  Hanty  [Camden  Society). 
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an  felt  to  be  fua  of  ch 
'  splendid  summer  0 
.ly  archaic  artificial ' , ,  ,_. 

Sjian,  partly  factitious;  aad  ibe  pa 
Qund  ifl  any  country  wbete  there 
Lusdnoob  and  running  -^— ' —  "^ 
(tie  nortb  of  En^tand, 

Ihey  (^l!!"«>ntinuau! 


and   Prolessoe  George 
ing  Marot  as  the  miM 

^, ,  — -  ,—  can  quite  understand 

indt  why  the  JJUftsnTi  CUnuLir  was  bailed  mk 


e  bnOdeml 


ue  of  Viigil,  the 

■erdi " — at  Cuddle 


^X"^ 


DrC 


|h  hopes  excited  by  the  admi: 


.    ,  ._       _.  ,__ Gabriel   Harvry's 

iniunce.  and  was  dedicated  to  Sir  Philip  Sidney.  It  nsoMon 
of  many  poetical  scV '-'-'■  •'- "- 

of  the  liteiary  authorities  w. „. . 

coveted.  Hia  letters  10  Harvey  aad  Harvey's  letlos  to  him 
furnish  hints  for  a  very  Hifagiof  fancy  i^ure  of  Spensn  si  tbii 
stage  of  his  life-^ooUng  at  the  motld  through  iDK-colouied 
spectacles,  high  In  favour  with  Sidney  and  Leicntei.  dating  kii 
letters  from  Leicester  House,  nily  and  energetically  discusunj  ibe 

to  CDUCt  in  tlw  train  ol  Locester.  Krowing  pcnnled  bean]  ud 
friend  and  mentor  Harvey  by  the  IImIiI  counirr-like  tocv  fd  hb 

ded   the   court  t*  the 
e  of  (he  poems  which 


"  had  blouoned  with 


V  fortuae^eeldng 


is  HiHi  CBmtius,  I 


ntified.     Among 


a-orlu  w 


forfeit 


IS  appointed  secretary  to  the  hird-deputy  of  Inlasd 
was  one  of  the  baitd  of  wlventurera  who,  with  mind 
ove  of  eicitement,  patriotism,  piety  and  bops  of 
it«,  accompanied  Lord  Arthur  Grey  of  Willo!i  to 
Irelaod  to  aid  in  the  auppresuon  of  Desmond's  rebdlioa. 
Regret  is  sometimes  expressed  that  the  author  of  the  Faerj 
pMm,  who  ought  lo  have  been  dreamy,  meditative,  gentle  sod 
refined,  sliould  have  been  foimd  in  such  company,  and  shouU 
have  taken  part  in  the  violent  and  bloody  scenes  1^  Lord  Giiy'i 
two  yean'  attempt  at  *'  pacification.'*  But  such  things  must 
be  judged  with  teference  to  the  drcumstances  and  the  s{vril 
of  the  time,  and  it  must  be  remembered  that  England  was  tks 
■  See  Dt  Cnsan's  CmnfltU  Wsfkt  of  Spaua,  vol  L 


u  Arthcta).  the  perso 
deplored  that  Lotd  Cre] 


SPENSER, 

\t  for  emtcncc  kgiiiul  the  Cilholii: 
)[  Lord  Grey's  chkractei  hi>  Kcrctiry 
:r,  eihibiliog  him  in  the  Ft^yQum 

?E  Irish  policy,  Apd  how  strongly  be 
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It  a  nufiutcl 
en  out  o(  I 
V  of  the  ds 


it  Suit  0/  Irdamt  drtwn  up  attcr  (Duneen 
yean'  eiperience,  but  firat  printed  in  1S33  by  Sir  JnmM  Ware, 
who  complains  of  Speniet's  hanbneu  and  inadequate  luiow- 
ledge  {Hiilory  nf  Ireland,  appendix),  i>  not  the  work  of  a  gentle 
dteunct,  butol  as eocrgeticand  shieaid  public a&cial. 

The  Vino  u  not  s  descnpcive  work;  there  U  nothing  id  the  atyle 
to  indicate  that  if  waa  written  by  a  -----  ■-      --  -•-^----  ----- 

paper,  the  efpoiitloa  in  (he  form  of  . 
■Jckrcd  plan  tor  the  pacification  of  ]r 
tiK  public  (crvice  for  the  eyes  of  thi 

very  Ihorouffhgoing  pUa  it  b.    After  , ^  ...  ._ 

and  character  of  the  Irish,  their  lawv.  cuitonu.  le 
life,  armour,  drew,  locia]  insmutiona  and  iindiiij 
In  every  departmenl.  be  propounda  hii  plan  of 
Reformaiion  can  lie  effecied  only  by  the  iwoid.  by 
The  inicrhjcuior  in  the  dialotiue  holdi  rp  hii  1 
Dod  he  propose  eiterminaliDnP  By  no  meani 
give   the  liiah  a  cliinre  between   luhmiisiDn  anc 

is  [bin;  "if  Ihey  be  well  foDowed  one  winter,  yr 


pounded  ooj 
"the  coniul 
aniuellan  ^ 
knew  that  it 


gentle  poet  nnis  them  earnestly  against 

the  pacification  of  Ireland,  pro- 

Qiily,  but  as  having  support  in 

govemoT)  ud 


n  he  had  Hometimes  heard 
"  bkxKly  and  cruel  "^  but  he  contended  passion- 
■Kiy  mai  it  was  necessary  for  the  maintenance  of  English  power 
And  the  Protestant  religion.  The  method  was  repugnant  to 
the  kindly  nature  of  avera^  Engliahmen;  from  the  lime  of 
Lord  Grey  00  English  authority  had  the  heart  to  go  through 
wilh'it  tilt  another  remorseless  lealot  appeared  in  the  person  of 
CromwelL  That  Cromwell  knew  the  treatise  al  "  the  sage  and 
Bcrioiu  Spenser,"  perhaps  through  Milton,  is  probable  from  the 
fact  that  the  poet's  Irish  estates  were  secured  to  his  grandson 
by  the  Protector's  intervention  in  1657.  These  estates  had  been 
granted  to  Spenser  as  his  share  in  the  redistribution  of  Munster 
— jooo  acres  of  bnd  and  Kikotman  Castle,  an  ancient  seat  of 
tlie  Desmonds,  in  the  north  of  the  county  of  Cork.  The  elaborate 
and  business-like  character  of  the  Viea  shows  that  the  poet 
was  DO  sineeurisl,  but  received  his  reward  for  substantial 
political  services.  He  ceased  to  be  secretary  to  the  lord-deputy 
when  Lord  Grey  was  recalled  in  isSi;  but  he  contbiued  in  the 
public  service,  and  in  I  jSfi  was  promoted  to  the  onerous  poulion 
of  clerk  to  (be  coundl  of  Munster. 
Amidst  all  the  distractions  of  hb  pubUc  life  in  Ireland  Spoiier 

(or  refom  included  Irish  poetry,  of  which  he  could  judge  only 
tbrou^  (be  medium  of  translailona.  He  alkiws  ft  some  merit— 
"aweet  wit,"  "good  inventioni"  "some  pretty  flowers" — 
but  laments  that  it  is  "  abused  to  the  gracing  of  wickedness  and 
vice."  Meanwhile  he  seems  to  have  proceeded  steadily  with 
(he  composition  of  the  ^aery  Qmti,  translating  bis  varied  ei- 
pccicnce  of  men  and  aflairt  Into  the  picturesque  forms  of  bis 
allegory,  and  erpressing  through  Ihcm  his  conception  of  the 
immutable  prindples  that  ought  to  regulate  human  conduct. 


He  had,  a 


en,  conceived  a  work  of  the  kind  and  nada 
le  left  England.  The  conception  must 
have  been  very  much  deepened  and  widened  and  in  every  way 
enriched  by  his  intimate  daily  contact  with  the  actual  slruggla 
of  conflicting  individuals  and  interests  and  policies  in  a  great 
crisis.  Some  four  or  6vc  years  later,  being  asked  in  a  miied 
company  of  English  offlcials  in  Irebnd  (as  recorded  in  Lodowick 
Biyjkfit's  DiicoBTje  bJ  Citil  Life)  to  give  ofl.band  a  short 
sketch  of  "  the  ethical  part  of  moral  philosophy  "  and  the 
practical  uses  of  the  study,  Spenser  eiplained  to  tbesc  simple- 
minded  men  that  (be  subject  was  too  intricate  for  an  impromptu 
eiposition,  but  that  he  had  in  hand  a  work  called  the  Faery 

The  respect  paid  by  hii  official  brethren  to  Spenser  as  a  man, 
"  not  only  perfect  in  the  Greek  tongue,  but.  also  very  well  read 
in  philosophy,  both  moral  and  natural,"  is  an  inteicating  item 
in  his  biography.  Some  years  bter  stilt,  when  Spenser  was 
settled  at  Kilcolman  Castle,  Sir  Waller  Raleigh  found  him  with 
three  books  of  the  Faery  Qiuen  completed,  and  urged  him  to 
come  with  tbem  to  London,  London  accordingly  he  revisited 
in  IS89,  after  nine  years'  absence.  There  is  a  very  pretty  record 
of  this  visit  in  Colin  Ckmfi  Corns  Hume  Aiain,  published  in 
iSBSi  but  written  in  1591,  immediately  after  his  return  to 
Kilcolman.  The  incidents  of  the  visi,  by  that  time  matters  of 
wistful  memory,  are  imaged  as  a  shepherd's  excursion  from  hb 
quiet  pastoral  life  into  the  great  world.  Colin  Clout  c«l1s  round 
him  once  again  the  masked  figures  of  the  Sktplard'i  Ci^titAir, 
and  describes  to  them  what  he  saw,  how  he  fared,  and  whom  he 
met  at  the  court  of  Cynthia,  and  bow,  through  the  ioBucDce  of 
"  the  Shepherd  of  the  Ocean,"  be  was  admitled  at  timely  boun 
to  play  on  his  oaten  pipe  in  the  great  queen's  presence. 

How  much  is  pure  ficIioD  and  how  much  veiled  fact  in  this 
picture  cannot  now  be  distinguished,  but  it  is  undoubted  that 
Spenser,  though  his  chief  patrons  Leicester  and  Sidney  were 
now  dead,  was  very  graciously  received  by  the  great  world  on  hL 
return  to  London.  Not  only  did  the  queen  grant  him  an  audi- 
ence, but  many  ladies  of  the  court,  several  of  whom  he  after- 
patronage.  The  first  three  books  of  the  Faery  Qurnn,  which 
were  entered  at  Stationers'  Hall  on  the  ist  of  December  ijgQ, 
were  published  in  i;^,  and  he  was  procteimed  at  once  with 
remarkable  unanimity  1^  all  the  writen  of  the  time  as  the  first 

From  the  first  week  of  its  publicalion  the  lileniy  world  has 
in  his  old  see  with  ai  much  delLghi  ai  in  his  Ikiyhood.    ^«pfer 
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The  ethical  value  of  the  allegory  has  been  very  varioaaly  etti- 
mated.  The  world  would  probably  never  have  divined  that  there 
was  anv  allegory  if  he  had  not  himself  drawn  attention  to  it  in  a 
prose  dedication  and  in  doggerel  headings  to  the  cantos.  It  was 
apparentlv  at  his  friend  Raleigh's  suggestion  that  the  poet  con- 
dcscendea  to  explain  his  ethical  purpose  in  A  Letter  of  the  Author's 
addressed  to  Sir  Walter  and  dated  the  23rd  of  January  1589-1590; 
otherwise  it  would  have  been  as  problematical  as  the  similar  intention 
in  the  case  of  the  Jdytls  of  the  King  before  that  intention  was  expressly 
declared.  It  is  almost  to  be  regretted,  as  far  as  the  allegory  is 
concerned,  that  the  friendly  "  E.  K."  was  not  emf^yed  to  furnish 
a  "  glosse  "  to  the  Faery  Queen  as  he  had  done  to  the  ^upherd's 
Calendar.  Undoubtedly  the  peculiar  **  poetic  luxuiv "  of  the 
Faery  Queen  can  be  enjoyed  without  any  reference  to  the  allegory; 
even  Professor  Dowden,  the  most  eloquent  diampion  of  Spenser's 
claims  as  a  "  teacher,'  admits  that  it  is  a  misiake  to  look  for 
minute  correspondence  between  outward  symbol  and  underlying 
sense,  and  that  the  poet  is  least  enjoyable  where  he  is  most  ingenious. 
Still  the  allegory  governs  the  structure  of  the  poem,  and  Spenser 
himself  attached  great  importance  to  it  as  determining  his  position 
among  poets.  The  ethical  purpose  is  distinctive  of  the  poem  as  a 
whole;  It  was  foremost  in  Spenser's  mind  when  he  conceived  the 
scheme  of  the  poem,  and  present  with  him  as  he  built  up  and  articu- 
lated the  skeleton;  it  was  in  this  respect  that  he  claimed  to  have 
"  overpassed  "  his  avowed  models  Anosto  and  Tasso.  If  we  wish 
to  get  an  idea  of  Spenser's  imaginative  force  and  abundance,  or  to 
see  nis  creations  as  he  saw  them,  we  must  not  neglect  the  allegory. 
It  b  obvious  from  all  that  he  says  of  his  own  work  that  in  his  eyes 
the  ethical  meaning  not  only  heightened  the  interest  of  the  marvel- 
k)usly  rich  pageant  of  heroes  and  heroines,  enchanters  and  monsters, 
but  was  the  one  thing  that  redeemed  it  from  romantic  common- 
place. For  the  right  appreciation  of  many  of  the  characters 
and  incidents  a  knowledge  of  the  allegory  is  indispensable.  For 
example,  the  slaughter  oT  Error  by  the  Red  Cross  knight  would 
be  merely  disffusting  but  for  its  symbolic  character;  the  iron  Talus 
and  his  iron  nail  is  a  revolting  and  brutally  cruel  monster  if  he  is 
not  regarded  as  an  image  of  the  executioner  of  righteous  law;  the 
Blatant  Beast,  a  purely  ^tesque  and  ridiculous  monster  to  out- 
ward view,  acquires  a  senous  interest  when  he  is  known  to  be  an 
impersonation  of  malignant  detraction. 

Notwithstanding  its  immense  range,  the  Faery  Queen  is  pro- 
foundly national  and  Elizabethan,  coataining  many  more  or  less 
cryptic  allusions  to  contemporary  persons  and  interests.  It 
has  nevtf  been  popular  abroad,  as  is  proved  by  the  fact  that 
there  is  no  complete  translation  of  it  in  any  of  the  Continental 
languages.  This  is  doubtless  on  account  of  a  certain  monotony 
in  the  subject-matter,  which  is  only  partially  relieved  by  subtle 
variations.  The  same  objection  applies  to  the  famous  "  Spen- 
serian stanza''  (see  below)  with  its  concluding  Alexandrine. 
It  was  by  no  means  a  happy  invention,  but  its  infelicity  is  dis- 
guised by  its  author's  marvellous  skill  in  rhythm,  and  thus 
recommended  it  was  adopted  by  Byron  and  Keats.  In  his  own 
day  Spenser  was  criticizoi  by  Sidn^,  Ben  Jonson,  Daniel  and 
others  for  the  artificiality  of  his  language,  his  **  aged  accents  and 
untimely  words,"  but  Ben  Jonson  went  further — "Spenser's 
stanza  pleased  him  not,  nor  Us  matter."  Milton,  on  the  other 
hand,  duly  appreciated  "  our  sage  and  serious  poet,"  and  he  has 
been  followed  by  a  long  line  of  distinguished  judges.  It  was 
Charles  Lamb  who  named  Spensor "  the  poet's  poet." 

After  the  publication  of  the  Paery  Queen  Spenser  seems  to 
have  remained  in  London  for  more  than  a  year,  to  enjoy  his 
triumph.  It  might  be  supposed,  from  what  he  makes  the  Shep- 
herd of  the  Ocean  say  in  urging  Colin  Qout  to  quit  his  banish- 
ment in  Irdand,  that  Raleigh  had  encouraged  him  to  expect 
some  permanent  provision  in  London.  If  he  had  any  such 
h<^;)e8,  th^  were  disappointed.  The  thrifty  queen  granted  him 
a  pension  of  £50,  which  was  paid  in  February  1591,  but  nothing 
further  was  done  for  him.  Colin  Clout's  explanation  that  the 
selfish  scrambling  and  intriguing  of  court  life  were  not  suited 
to  a  lowly  shep4ierd  swain,  and  that  he  returned  to  country  life 
with  relief,  may  be  pastoral  convention,  or  it  may  have  been  an 
expression  of  the  poet's  real  feelings  on  his  return  to  Kilcolman, 
although  as  a  matter  of  fact  there  seems  to  have  been  as  much 
scrambling  for  good  things  in  Munster  as  in  London.  C^ain 
it  is  that  ke  did  return  to  Kilcolman  in  the  course  of  the  year 
159Z,  having  probably  first  arranged  for  the  publication  of 
Daphnaida  and  Complaints.  Daphnaida  is  a  pastoral  degy 
on  the  death  of  the  niece  of  the  mistress  of  the  robes.  The  fact 
implied  in  the  dedication  that  he  was  not  personally  known  to 


the  lady  has  more  than  once  provoked  the  solemn  remaik  that 
the  poet's  grief  was  assumed.  Of  course  it  was  assumed;  and 
it  is  hardly  less  obvious  that  sincerity  of  personal  emotko, 
so  far  from  being  a  merit  in  the  artificial  forms  of  pastoral 
poetry,  the  essence  of  which  lies  in  its  dreamy  remoteness 
from  real  life,  would  be  a  blemish  and  a  discord.  Any 
suggestion  of  the  poet's  real  personality  breaks  the  charm; 
once  raise  the  question  of  the  poet's  personal  sincerity,  and 
the  pastoral  poem  may  at  once  be  thrown  aside.  Tlie  remaik 
applies  to  idl  Spenser's  minor  poetry,  including  his  knre- 
sonnets;  the  reader  who  raises  the  question  whether  Spenser 
really  loved  his  mistress  may  have  a  talent  for  disputation,  but 
none  for  the  full  enjoyment  of  hyperbolical  poetry.  CcmphintSt 
also  published  in  1591,  is  a  miscellaneous  coUoctioa  of  poems 
written  at  different  periods.  The  volume  contained  The  RMtus  ef 
Time;  The  Tears  of  Ike  Muses,  Virgil's  Gnat;  Mother  Hubbvi's 
Tale;  The  Ruins  of  Rome;  Muiopotmos;  VisUms  of  the  World's 
Vanity;  Bdloy^s  Visions;  Pdrarch's  Visions,  Some  of  these 
pieces  are  translations  already  alluded  to  and  interesting  only 
as  the  exerdses  of  one  of  our  greatest  masters  of  mdodioos 
verse;  but  two  of  them,  The  Tears  of  the  Muses  and  Mother 
Hubbard's  Tales,  have  greater  intrinsic  interest.  The  first  is 
the  C9mplaint  of  the  decay  of  learning  alluded  to  in  Midsut 
Night's  Dream,  v.  i.  5a— 

"  The  thrice  three  Muses  mourning  for  the  death 
Of  Learning  late  deceased  in  besgary." 

The  lament,  at  a  time  when  the  Elizabethan  drama  was  " 
ing  its  mighty  youth,"  was  not  so  happy  as  some  of  Spenser's 
political  prophecies  in  his  View  of  Irdand;  but  it  is  idle  work 
to  try  to  trace  the  undercurrents  and  personal  allusioqs  in  such 
an  occasional  pamphlet.  Mother  Hubbard's  Tale,  a;  faUe  in 
Chaucerian  couplets,  shows  a  keenness  of  satiric  force  not  to 
be  paralleled  in  any  othor  of  Spenser's  writings,  and  soggesu 
that  he  left  the  court  in  a  mood  very  different  from  Colin 
Clout's. 

Spenser  returned  to  London  i»obabIy  in  1595.  He  had 
married  in  the  interval  a  lady  whose  Christian  name  was 
Elizabeth — Dr  Grosart  sa3rs  Elizabeth  Boyle.  The  marriage, 
celebriUed  on  the  zxth  of  June  1594,  was  followed  by  a  rapid 
succession  of  publications.  The  first  was  a  volume  (entered  at 
Stationers'  Hall,  on  the  X9th  of  November  1594;  published  159$) 
containing  the  Amordti,  a  series  of  exquisite  sonnets  com- 
memorative of  the  moods  and  incidents  of  his  courtihq>,  and 
the  magnificent  Epithalamion,  incomparably  the  finest  of  his 
minor  poems.  As  in  the  case  of  the  Complaints,  the  publsher 
for  obvious  reasons  issued  this  volume  nominally  without  hb 
authority.  Colin  Clout's  Come  Home  Again  was  published  m 
the  same  year,  with  a  dedication  to  Sir  Walter  RaJdgh,  dated 
1591.  Early  in  1596  the  second  three  books  of  the  Faery  Queen 
were  entered  in  the  register  of  Stationers'  Hall,  and  in  the 
course  of  the  same  year  were  published  his  Four  Hymns,  hit 
Prothalamion,  and  his  Astrophel,  a  pastoral  lament  for  Sir  WUSp 
Sidney,  which  he  dedicated  to  the  countess  of  Essex. 

That  Spenser  wrote  more  of  the  Faery  Queen  during  the 
last  two  years  of  his  life,  and  that  the  MS.  perished  in  the  satk 
of  KUcoIman  Castle  by  the  rebels,  may  plausibly  be  amjectured, 
but  cannot  be  ascertained.  During  those  years  he  would  seem 
to  have  been  largely  oonipied  with  politick  and  personal  cares. 
He  describes  hinuelf  in  the  Prothalamion  as  a  disappointed  suitor 
at  court.  He  drew  up  his  View  of  Ireland  in  1596  when  be  was 
in  London,  and  from  various  circumstances  it  is  evident  that 
he  had  hopes  of  some  kind  from  the  favour  of  Eases.  The 
View,  with  its  urgent  entreaty  that  Essex  should  be  sent  to 
Ireland,  was  entered  at  Stationers'  Hall  in  April  1598,  bet 
he  did  not  obtain  leave  to  publish  it.  Burghley,  who  had  k»g 
stood  in  his  way,  died  in  August  of  that  year,  and  next  month 
Spenser,  who  seems  to  have  returned  to  Ireland  in  1597,  was 
appointed  sheriff  of  Cork.-  In  October  Tyrone's  rebellion  brake 
out,  and  Spenser's  house  was  sacked  and  burned.  The  poet 
hiniself  escaped,  and  in  December  was  sent  to  London  «it& 
despatches.  Again  he  ventured  to  urge  upon  the  queen  his 
plan  for  the  thorough  '*  reformation  "  of  Irdand.    But  hb  o«b 
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end  was  near.  On  the  i6tli  of  January  1599  he  died  at  West- 
minster, ruined  in  fortune,  if  not  heart-broken,  and  was  buried 
in  Westminster  Abbey,  near  his  master  Chaucer.  Ben  Jonson 
asserted  that  he  perished  for  lack  of  bread,  and  that  when  the 
earl  of  Essex,  hearing  of  his  distress,  sent  him  "  ao  pieces," 
the  poet  dedhied,  saying  that  he  had  no  time  to  spend  them.* 
This  report  of  his  end  is  mentioned  also  by  the  author  of  Tk€ 
Return  from  Partuusuf,  but,  having  regard  to  Spenser's  position 
in  the  world,  it  is  inherently  improbable.  Still  there  b  an  ugly 
possibility  of  its  truth.  The  poet  left  three  sons  and  a  daughter. 
A  pedigree  of  the  family  appeared  in  the  Gentleman* i  Magaxine 
for  August  1843. 

Editions  by  Todd  (8  vols..  1805)  and  by  A.  B.  GnMart  {10  vols., 
1882-1884;;  the  Aldine  edition,  with  Life  by  G>llier,  and  the  Globe 
edition,  with  Life  by  J.  W.  Hales;  Dean  Church's  Spenser,  in  "English 
Men  of  Letters  "  series ;  Craik's  Spenser  and  kis  Poetry  (1845);  Mrs 
C.  M.  Kirkiand's  Spenser  and  the  Faery  Queen  (New  York,  1847); 
J.  S.  Hart's  Essay  on  the  Life  and  Writtnes  of  Edmund  S^nser 
(New  York,  1847)  >  Kitchln  and  Mayhew's  S:pmser*s  Faery  Queen, 
bks.  i.-ii.,  and  Herford's  Spenser's  Shepherds  Calendar  (Oxford, 
Clarendon  Press) ;  Roden  Noel's  preface  to  the  Spenser  volume  in 
the  Canterbury  Poets;  and  F.  1.  Carpenter's  Guide  to  the  Study  of 
Spenser  (Chkago,  1894).  (W.  M. ;  F.  J.  S.) 

SPENSER,  JOHN  (1559-1614),  president  of  Corpus  Christi 
College,  Oxford,  was  educated  at  Merchant  Taylors'  school, 
London,  and  Oxford.  After  graduating  be  became  Greek  reader 
in  Corpus  Christi  College,  and  held  that  office  for  ten  years, 
resigning  in  1588.  He  then  left  Oxford  and  held  successively 
the  livings  of  Alveley,  Essex  (i  589-1 592),  Ardleigh,  Essex  (159a- 
X594)»  Faversham,  Kent  (i594-i599)f  and  St  Sepulchre's 
London  (i 599-1614).  He  was  also  presented  to  the  living  of 
Broxboume,  Hertfordshire,  in  1592.  In  1607  he  was  appointed 
president  of  Corpus  Christi  College.  After  the  death  of  his 
friend  Richard  Hooker  he  edited  the  first  five  books  of  Hooker's 
Ecdesiaaical  Polilie  (London,  1604).  The  introduction  to  that 
work  and  A  Sermon  at  PauU*s  Crosse  on  Esay  V.,  2, 3  (London, 
1615)  are  his  only  published  writings.  He  was,  however,  one 
of  the  translators  of  the  authorized  version  of  the  Bible,  serving 
on  the  New  Testament  committee. 

SPENSERIAN  STANZA*  a  form  of  vene  which  derives  iu 
name  from  the  fact  that  it  was  invented  by  the  poet  Edmund 
Spenser,  and  first  used  in  his  Paery  Queene  in  1590.  The  origin 
of  this  stanza  has  been  matter  for  disagreement  among  critics 
of  prosody.  Schiffer  has  argued  that  it  was  adapted  from  the 
(tad  French  ballade-stanza  (see  Ballade).  But  it  is  much  more 
probable  that  it  was  of  Italian  origin,  and  that  Spenser,  who  was 
familiar  with  oUava  rima  as  it  had  long  been  employed  in  Italy, 
and  was  at  that  very  time  being  used  by  the  school  of  Tasso, 
added  a  line  between  the  Italian  fourth  and  fifth,  modified 
slightly  the  arrangements  of  rhyme,  and  added  a  foot  to  the 
last  line,  which  became  an  Alexandrine.  The  form  of  the  pure 
Spenserian  stanza  can  best  be  observed  by  the  study  of  a  speci- 
men from  the  Paery  Queene: — 

Into  the  inmost  temple  thus  I  came. 
Which  fuming  all  with  frankincense  I  found. 

And  odoura  rising  from  the  altar's  flame. 
Upon  a  hundrra  marble  pillars  round 
Tne  roof  up  high  was  rearSd  from  the  ground, 

All  decked  with  crowns  and  chains  and  garbnds  gay. 
And  thousand  precious  gifts  worth  many  a  pound. 

The  which  sad  lovers  for  their  vows  did  pay, 
And  all  the  ground  was  strow'd  with  flowers  as  fresh  as  May." 

It  is  necessary  to  preserve  in  all  respects  the  characteristics  of 
this  example,  and  the  number,  regular  sequences  and  identity 
of  rhymes  must  be  followed.  It  is  a  curious  fact  that,  in  spite 
of  the  very  great  beauty  of  this  stanza  and  the  popularity  of 
Spenser,  it  was  hardly  used  during  the  course  of  the  X7th  century, 
although  Giles  and  Phineas  Fletcher  made  for  themselves  adap- 
tations (A  it,  the  former  by  omitting  the  eighth  line,  the  latter  by 
omitting  the  sixth  and  eighth.  In  the  middle  of  the  x8th  century 
the  study  of  Spenser  led  poets  to  revive  the  stanza  which  bears 
hb  name.  The  initiators  of  this  reform  were  Akenside,  in  The 
Virtuoso  (1737);  Shenstone,  in  The  Schoolmistress  (1743);  and 
*  Sec  Conversations  with  Drummond,  Shakespeare  Society, 
pp.  7f  w. 


Thomson,  m  The  Castle  of  Indolence  (1748).  MrsTSgfae  (1772- 
x8io)  used  it  for  her  once-famous  epic  of  Psyche.  It  was  a 
favourite  form  at  the  time  of  the  romantic  revival,  when  it  was 
employed  by  Campbell,  for  his  Gertrude  of  Wyoming  (1809); 
by  Keats,  in  The  Eve  of  St  Agnes  (z8ao) ;  by  Shelley,  in  The  Revolt 
of  Islam  {Loon  and  Cythna)  (1818) ;  by  Mrs  Hemans;  by  Reginald 
Heber;  but  pre-eminently  by  Byron,  in  Childe  Harold  (18x2- 
X817).  Thomas  Cooper,  the  Chartist,  wrote  his  Purgatory  of 
Suicides  (X845)  in  Spenserian  stanza,  and  Tennyson  part  of  his 
Lotus  Eaters.  By  later  poets  it  has  been  neglected,  but  Worsley 
and  Conington's  transUtion  of  the  Iliad  (Z865-Z868)  should  be 
mentioned.  Hie  Spenserian  stanza  is  an  exclusively  English 
form. 

SPERANSKI,  COUNT  MIKHAIL  MIKHAILOVICH  (177a- 
1839),  Russian  statesman,  the  son  of  a  village  priest,  spent  his 
early  days  at  the  ecclesiastical  seminary  in  St  Petersburg,  where 
he  rose  to  be  professor  of  mathematics  and  physics.  His  brilliant 
intellectual  qualities  attracted  the  attention  of  the  govenmient, 
and  he  became  seaetaiy  to  Prince  Kurakin.  He  soon  became 
known  as  the  most  competent  of  the  imperial  officials.  The  most 
important  phase  of  his  career  opened  in  z8o6,  when  the  emperor 
Alexander  I.  took  him  with  him  to  the  conference  of  Erfurt 
and  put  him  into  direct  communication  with  Napoleon,  who 
described  him  as  "  the  only  dear  head  in  Russia  "  and  at  the 
instance  of  Alexander  had  many  conversations  with  him  on  the 
question  of  Russian  administrative  reform.  The  result  6i  these 
interviews  was  a  series  of  projects  of  reform,  including  a  consti- 
tutional system  based  on  a  scries  of  dumas^  the  cantonal  assembly 
{volost)  electing  the  duma  of  the  district,  the  dumas  of  the  districts 
electing  that  of  the  province  or  government,  and  these  electing 
the  Duma  of  the  empire.  As  mediating  power  between  the 
autocrat  and  the  Duma  there  was  to  be  a  nominated  council  of 
state.  This  plan,  worked  out  by  Speranski  in  1809,  was  for 
the  most  part  stillborn,  only  the  council  of  the  empire  coming 
into  existence  in  January  z8xo;  but  it  none  the  less,  to  quote  M. 
Chesle,'  dominated  the  constitutional  history  of  Russia  in  the 
X9th  century  and  the  early  years  of  the  aoth.  The  Duma  of  the 
empire  created  in  X905  bears  the  name  suggested  by  Speranski, 
and  the  institution  of  local  self-government  (the  semstvos)  in 
X864  was  one  of  the  reforms  proposed  by  him.  Speranski's 
labours  also  bore  fruit  in  the  constitutions  granted  by  Alexander 
to  Finland  and  Poland. 

From  X809  to  x8i3  Speranski  was  all-powerful  in  Russia,  so 
far  as  any  minister  of  a  sovereign  so  suspicious  and  so  unstable 
as  Alexander  could  be  so  described.  He  replaced  the  earlier 
favourites,  members  of  the  "  unofficial  committee,"  in  the  tsar's 
confidence,  becoming  practically  sole  minister,  all  questions 
being  laid  by  him  alone  before  the  emperor  and  usually  settled 
at  once  by  the  two  between  them.  Even  the  once  all-powerful 
war-minister  Arakcheyev  was  thrust  into  the  background. 
Speranski  used  his  immense  influence  for  no  personal  ends.  He 
was  an  idealist;  but  in  this  very  fact  lay  the  seeds  of  his  failure. 
Alexander  was  also^an  idealist,  but  his  ideals  were  apt  to  centre 
in  himself;  his  dislike  and  distrust  of  talents  that  overshadowed 
his  own  were  disarmed  for  a  while  by  the  singular  charm  of 
Speranski's  personality,  but  sooner  or  later  he  was  bound  to 
discover  that  he  himself  was  regarded  as  but  the  most  potent 
instrument  for  the  attainment  of  that  ideal  end,  a  regenerated 
Russia, 'Which  was  his  minister's  sole  preoccupation.  In  1810 
and  the  first  half  of  z8xx  Speranski  was  still  in  high  favour,  and 
was  the  confidant  of  the  emperor  in  that  secret  diplomacy  which 
preceded  the  breach  of  Russia  with  Napoleon.*  He  had,  however, 
committed  one  serious  mistake.  An  ardent  freemason  himself, 
he  conceived  in  X809  the  idea  of  reorganizing  the  order  in  Russia, 
with  the  q>cual  object  of  using  it  to  educate  and  elevate  the 
Orthodox  clergy.  The  emperor  agreed  to  the  first  steps  being 
taken,  namely  the  suppression  of  the  existing  lodges;  but  he  was 
naturally  su^idous  of  secret  aodeties,  even  when  ostensibly 
admitted  to  their  secrets,  and  Speranski's  abortive  plan  only 
resulted  in  adding  the  clergy  to  the  number  of  his  enemies. 

*  Le  Parlement  russe  (Paru,  1910),  p.  ai 
'  Sduemann,  Gesch.  Rusuands,  i.  77. 
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On  the  eve  of  the  struggle  with  Napoleon,  Alexander,  conscious 
of  his  unpopularity,  conceived  the  idea  of  making  Speranski  his 
scape-goat,  and  so  conciliating  that  Old  Russian  sentiment 
which  would  be  the  strongest  support  of  the  autocratic  tsar 
against  revolutionary  France.  Speranski's  own  indiscretions 
gave  the  final  impiUse.  He  was  surrounded  with  spies  who 
reported,  none  too  accurately,  the  minister's  somewhat  sharp 
criticisms  of  the  emperor's  acts;  he  had  even  had  the  supreme 
presumption  to  advise  Alexander  not  to  take  the  chief  command 
in  the  coming  campaign.  A  number  of  persons  in  the  entourage 
of  the  emperor,  induding  the  grand-duchess  Catherine,  Karam- 
sin,  Rostopchin  and  the  Swedish  general  Baron  Armfield, 
intrigued  to  involve  him  in  a  charge  of  treason.^  Alexander 
did  not  credit  the  charge,  but  he  made  Speranski  reqx>nsible 
for  the  unpopularity  incurred  by  himself  in  consequence  of  the 
hated  reforms  and  the  still  more  hated  French  policy,  and  on  the 
X7th-29th  of  March  x8ia  dismissed  him  from  office.  Reinstated 
in  the  public  service  in  1816,  he  was  appointed  governor-general 
of  Siberia,  for  which  he  drew  up  a  new  scheme  of  government, 
and  in  xSax  entered  the  coundl  of  state.  Under  Nichobs  I., 
he  was  engaged  in  the  codification  of  the  Russian  law  (published 
in  1830  in  45  vols.),  on  which  he  also  wrote  some  important 
commentaries. 

See  the  biogtaphy  (in  Russian)  by  M.  Korff  (St  Petersburg, 
1861).  On  his  public  life  and  constitutional  reforms  see  Thcodor 
Schtemann,  Cesckickte  Russlands  unUr  Kaiser  Nikdaus  L,  Bd.  i. 
Kaiser  Alexander  I,  p.  75  seq.  (Berlin,  1904):  Pierre  Chasles,  Le 
Parlement  russe  p.  19  seq.  (Paris,  1910),  and  the  works  of  V.  Vagin 
(St  Petersbuig,  1872  and  Moscow,  1905).  Count  Ncsselro^fe's 
letters  to  Speranski  and  many  references  are  published  in  vol.  iiL 
of  the  Lettres  et  papiers  du  eomte  de  Nessdrode. 

SPERMACETI  (from  Lat.  spertna,  seed,  and  cetus,  a  whale), 
a  wax  found  in  the  head  cavities  and  blubber  of  the  sperm-whale 
iPhyseter  macrocephalus)^  where  it  is  dissolved  in  the  sperm  oil 
while  the  creature  is  living;  it  also  occurs  in  other  Cetacea  (see 
Whale  Oils).  At  a  temperature  of  about  6**  C.  the  solid  matter 
separates  in  a  crystalline  condition,  and  when  purified  by  pressure 
and  treatment  with  weak  solution  of  caustic  alkali  it  forms 
brilliant  white  crystalline  scales  or  plates,  hard,  but  unctuous 
to  the  touch,  and  destitute  of  taste  or  smell.  It  is  quite  in- 
soluble in  water,  very  slightly  affected  by  boiling  alcohol,  but 
ea^y  dissolved  in  ether,  chloroform,  and  carbon  bisiilphide. 
Spermaceti  consists  principally  of  cetin  or  cetyl  palmitate, 
CisHaiCOtCieHn.  The  substance  is  used  in  making  candles  of 
standard  photometric  value,  in  the  dressing  of  fabrics,  and  in 
medicine  and  surgery,  especially  in  cerates,  bougies,  ointments, 
and  in  cosmetic  preparations. 

SPERM-WHALE,  or  Cachalot  (Pkyseier  fnacrocepkalus\  the 
largest  representative  of  the  toothed  whales,  its  length  and 
bulk  being  about  equal  to,  or  somewhat  exceeding  those  of  the 
Arctic  right-whale,  from  which,  however,  it  is  very  di£fcrent 


The  Sperm-Whale  (Physeter  macrocephalus). 


in  appearance  and  structure.  The  head  is  about  one-third 
of  the  length  of  the  body,  very  massive,  high  and  truncated  in 
front;  and  owing  its  size  and  form  mainly  to  the  accumulation 
of  a  peculiarly  modified  form  of  fatty  tissue  in  the  large  hollow 
on  the  upper  surface  of  the  skull.  The  oil  contained  in  cells  in 
this  cavity,  when  refined,  yields  spermaceti,  and  the  thick  cover- 
ing of  blubber,  which  everywhere  envelopes  the  body,  produces 
the  valuable  sperm-oil  of  commerce.  The  single  blowhole  is  a 
longitudinal  slit,  placed  at  the  upper  and  anterior  extremity 
of  the  head  to  the  left  side  of  the  middle  line.  The  opening  of 
the  mouth  is  on  the  under  side  of  the  head,  considerably  behind 
the  end  of  the  snout.  The  lower  jaw  is  extremely  narrow,  and 
'  See  Schiemann,  op.  cU.^  i.  81. 


has  on  each  side  from  twenty  to  twenty-five  stout  corneal  teeth, 
which  furnish  ivory  of  good  quality,  though  not  in  sufficient 
bulk  for  most  of  the  purposes  for  which  that  article  is  required. 
The  upper  teeth  are  rudimentary  and  buried  in  the  gum.  The 
flipper  is  short,  broad,  and  truncated,  and  the  dorsal  fin  a  mere 
low  protuberance.  Tlie  general  colour  of  the  surface  b  black 
above  and  grey  below,  the  colours  gradually  shading  into  cadi 
other.  The  sperm-wh^e  is  one  of  the  most  widely  distributed 
of  animals,  being  met  with,  usually  in  herds  or  **  schools,"  in 
almost  all  tropical  and  subtropical  seas,  and  occasionally  visiting 
the  northern  seas,  a  number  having  been  killed  around  the 
Shetlands  a  few  years  ago.  The  food  of  sperm-whaln  consists 
mainly  of  squid  and  cuttlefish,  but  also  comprises  fish  of  consider- 
able size.  The  substance  called  "ambergris,"  formerly  used 
in  medicine  and  now  in  perfumery,  is  a  concretion  formed  in  the 
intestine  of  this  whale,  and  found  floating  on  the  surface  of 
the  sea.  Its  genuineness  is  proved  by  the  presence  of  the  homy 
beaks  of  the  cuttles  on  which  the  whale  feeds.  The  one  represen- 
tative of  the  genus  Cogyi  is  called  the  lesser  or  pigmy  sperm- 
whale,  being  only  from  9  ft.  to  13  ft.  long. 

SPES,  in  Roman  mythology,  the  personification  of  Hope. 
Originally  a  nature  goddess  (like  Venus  the  garden  goddess, 
with  whom  she  was  sometimes  identified),  she  represented 
at  first  the  hope  of  fruitful  gardens  and  fields,  then  of  abundant 
offspring,  and  lastly  of  pro^ierity  to  come  and  good  fortune 
in  general,  being  hence  invoked  on  birthdays  and  at  weddings* 
Of  her  numerous  temples  at  Rome,  the  most  ancient  was  appro- 
priately in  the  forum  olitoriura  (vegetable  market),  built  during 
the  first  Punic  war,  and  since  that  time  twice  burnt  down 
and  restored.  The  day  of  its  dedication  (August  x)  cor- 
responded with  the  birthday  of  Claudius,  which  explains  the 
frequent  occurrence  of  Spes  on  the  coins  of  that  emperor.  Spcs 
is  represented  as  a  beautiful  maiden  in  a  long  light  robe,  lifting 
up  her  skirt  with  her  left  hand,  and  carrying  in  her  right  a  bud 
already  closed  or  about  to  open.  Sometimes  she  wears  a  gariand 
of  flowers  on  her  head,  ears  of  com  and  poppy-heads  in  her 
hand,  symbolical  of  a  prosperous  harvest.  Like  Fortune,  with 
whom  she  is  often  a>upled  in  inscriptions  on  Roman  tombstones, 
she  was  also  represented  with  the  cornu  copiae  (horn  of  plenty). 

See  G.  Wissowa,  BdifjUm  und  KvUus  der  Romer  (1909).  according 
to  whom  Spes  was  onginally  not  a  garden  goddess,  but  simply 
the  divinity  to  whom  one  prayed  for  the  fulfilment  of  one's  desires. 

8PESSART,  a  highland  forest  country  of  CSermany,  belonging 
mainly  to  the  Bavarian  province  of  Lower  Franconia,  but  in 
the  north  to  the  Prussian  province  of  Hesse  Cassel,  and  it  is 
bounded  on  the  S.  and  W.  by  the  Main,  on  the  E.  by  the  Sinn 
and  on  the  N.  by  the  Kinzig  and  J(»s.  The  main  ridge  of  the 
fonnation,  conusting  of  gneiss,  granite  and  red  sandstone,  runs 
from  a  point  opposite  Miltenberg,  in  a  north-westerly  direction 
to  the  source  of  the  Kinzig  near  Schlilchtem — a  distance  ctf  45  bu 
— and  attains  its  highest  elevation  in  the  Geiersberg  (19x9  ft), 
which  lies  north  of  the  Rohrbrunn  pass,  through  which  runs  the 
main  road  from  Aschaffenburg  to  WUrzburg.  The  forest, 
with  which  it  is  densely  covered,  consists  of  oak,  bcccfa, 
ash  and  fir,  and  the  scenery,  especially  on  the  main  side, 
between  Gemiinden  and  Lohr,  is  impressive.  The  climate  is 
inclement  in  winter  and  oppressively  hot  in  midsummer. 
The  inhabitants  are  engaged  chiefly  in  woodcutting,  raft- 
making  and  quarrying,  and  most  of  the  timber  is  floated  down 
to  Holland.  Cobalt,  silver,  lead  and  copper  are  also  worked, 
and  the  southern  and  western  slopes  yield  wine  of  good  quality. 
Thb  beautiful  tract  of  country  until  recent  years  was  compara- 
tively little  known  to  the  tourist,  but  a  club  {Spessart  Ktmb) 
through  the  establishment  of  finger-posts  and  the  issue  of  naps, 
has  indicated  the  more  interesting  tours  to  be  followed. 


See  Backing,  Der  nordwestiiche  Spessart,  icciogisck  aufge  .^ 
(Berlin.  1893);  Schober.  FUkrer  durch  den  Spessart  (Aschaffeabmii 
1904):  Wolff.  Der  Spessart,  sein  WirtschaJtsUhen  (ibkl.,  1905). 

8PEUSIPP0S  (4th  century  B.C.),  Greek  philosopher,  son  of 
Euryroedon  and  Potone,  sister  of  Plato,  is  supposed  to  have  been 
bom  about  407  B.C.    He  was  bred  in  the  school  of  Isociatcs; 


SPEUSIPPUS 
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but,  when  Plato  returned  to  Athens  about  387,  srielded  to  his 
influence  and  became  a  member  of  the  Academy.  In  361,  when 
Plato  undertook  his  third  and  last  journey  to  Sicily,  Speusij^us 
accompanied  him.  In  347  the  dying  philosopher  nominated  his 
nephew  to  succeed  him  as  scholarch,  and  the  choice  was  ratified 
by  the  school.  Speusippus  held  the  office  for  eight  years,  and 
died  in  339  after  a  paralytic  seizure.  According  to  some 
authorities  he  committed  suicide.  There  is  a  story  that  his 
youth  was  riotous,  until  Plato's  example  led  him  to  reform  his 
ways.  In  later  Ufe  he  was  conH>icuously  temperate  and  amiable. 
He  was  succeeded  by  Xenociates. 

Of  Speusippus's  many  philosophical  writings  nothing  survives 
except  a  fragment  of  a  treatise  On  P^kagorean  Numbers.  Nor 
have  secondary  authorities  preserved  to  us  any  general  state- 
ment or  conspectus  of  his  system.  Incidentally,  however,  we 
learn  the  following  details,  (a)  In  regard  to  his  theory  of  being: 
(i)  whereas  Plato  postulated  as  the  basis  of  his  system  a  cause 
which  should  be  at  once  Unity,  Good,  and  Mind,  Speusippus 
distinguished  Unity,  the  origin  of  things,  from  Good,  their  end, 
and  both  Unity  and  Good  from  controlling  Mind  or  Reason; 
(2)  whereas  Plato  recognized  three  kinds  of  numbers — firstly, 
ideal  numbers,  f.«.  the  "  determinants  "  or  ideas;  secondly,  mathe- 
matical numbers,  the  abstractions  of  mathematics;  and  thirdly 
sensible  numbers,  numbers  embodied  in  things — ^Speusippus 
rejected  the  ideal  numbers,  and  consequently  the  ideas;  (3) 
Speusippus  traced  number,  magnitude  and  soul  each  to  a  distinct 
principle  of  its  own.  (b)  In  regard  to  his  theory  of  knowledge : 
(4)  he  held  that  a  thing  cannot  be  known  apart  from  the  know- 
ledge of  all  things  besides;  for,  that  we  may  know  what  a  thing 
is,  we  must  know  how  it  differs  from  other  things,  which  other 
things  must  therefore  be  known;  (5)  accordingly,  in  the  ten 
books  of  a  work  called  'Ofiota,  he  attempted  a  classification  of 
plants  and  animals;  (6)  the  resiilts  thus  obtained  he  distinguished 
at  once  from  "  knowledge"  {iirurHftai)  and  from  "  sensation" 
(olotfifffis),  holding  that  "scientific  observation"  {hnrniitmwil 
oZff^ircriy),  though  it  cannot  attain  to  truth,  may,  nevertheless, 
in  virtue  of  a  certain  acquired  tact,  frame  "defii^tions"  (X67ot), 
(c)  In  regard  to  his  theory  of  ethics:  (7)  he  denied  that  pleasure 
was  a  good,  but  seemingly  was  not  prepared  to  account  it 
an  evil. 

In  default  of  direct  evidence,  it  remains  for  us  to  compare 
these  scattered  notices  of  Speusippus's  teaching  with  what  we 
know  of  its  original,  the  teaching  of  Plato,  in  the  hope  of  obtain- 
ing at  least  a  general  notion,  firstly,  of  Speusippus's  system,  and, 
secondly,  of  its  relations  to  the  systems  of  Plato,  of  contemporary 
Platonlsts,  such  as  Aristotle,  and  of  the  later  Academy. 

It  has  been  suggested  elsewhere  (see  Socrates)  that  the  crude 
and  unqualified  "  realism  "  of  Plato's  early  manhood  gave  place 
in  his  later  years  to  a  theory  of  natural  kinds  founded  upon  a 
"  thoroughgoing  idealism,'*  and  that  in  this  way  he  was  led  to 
recognize  and  to  value  the  classificatory  sciences  of  zoology  and 
botany.  More  exactly,  it  may  be  said  that  the  Platonism  of 
Plato's  maturity  included  the  following  principal  doctrines: 
(i.)  the  supreme  cause  of  all  existence  is  the  One,  the  Good,  Mind, 
which  evolves  itself  as  the  universe  under  certain  eternal  immu- 
table forms  called  "  ideas"  ;  (u.)  the  ideas  are  apprehended  by 
finite  minds  as  particulars  in  space  and  time,  and  are  then  called 
*'  things"  ;  (iii)  consequently  the  particulars  which  have,  in  a 
given  idea  at  once  their  origin,  their  being,  and  their  perfection 
may  be  regarded,  for  the  purposes  of  scientific  study,  as  members 
of  a  natural  kind;  (iv.)  the  finite  mind,  though  it  cannot  directly 
apprehend  the  idea,  may,  by  the  study  of  the  particulars  in 
which  the  idea  is  revealed,  attain  to  an  i^prozimate  notion 
of  it. 

Now  when  Speusippus  (i)  discriminated  the  One,  the  Good, 
and  Mind,  (3)  denied  the  ideas,  and  (3)  abandoned  the  attempt 
to  unify  the  plurality  of  things,  he  explicitly  rejected  the  theory 
of  being  expressed  in  (i.)  and  (ii.) ;  and  the  rejection  of  the  theory 
of  being,  i.e,  of  the  conception  of  the  One  evolving  itself  as  a 
plurality  of  ideas,  entailed  consequential  modifications  in  the 
theory  of  knowledge  conveyed  in  (iii.)  and  (iv.).  For,  if  the 
members  of  a  natural  kind  had  no  common  idea  to  unite  them, 


scientific  research,  having  nothing  objective  in  view,  could  at 
best  afford  a  "kbryot  or  definition  of  the  appropriate  j^rtictilars; 
and,  as  the  discrimination  of  the  One  and  the  Good  implied  the 
progression  of  particulars  towards  perfection,  such  a  \byot  or 
definition  could  have  only  a  temporary  value.  Hence,  though, 
like  Plato,  Speusippus  (4)  studied  the  differences  of  natural 
products  (5)  with  a  view  to  classification,  he  did  not  agree  with 
Plato  in  his  conception  of  the  significance  of  the  results  thus 
obtained;  that  is  to  say,  while  to  Plato  the  definition  derived 
from  the  study  of  the  paxticulars  included  in  a  natural  kind  was 
an  approximate  definition  of  the  idea  in  which  the  natural  kind 
originated,  to  Speusippus  the  definition  was  a  definition  of  the 
particulars  studied,  and,  strictly  speaking,  of  nothing  else.  Thus 
while  Plato  hoped  to  ascend  throu^  classificatory  science  to  the 
knowledge  of  eternal  and  immutable  laws  of  thought  and  being, 
Speusippus,  abandoning  ontological  speculation,  was  content 
to  regard  classificatory  science  not  as  a  means  but  as  an  end,  and 
(6)  to  rest  in  the  results  of  scientific  observation.  In  a  word, 
Speusippus  turned  from  philosophy  to  science. 

It  may  seem  strange  that,  differing  thus  widely  from  his 
master,  Speusippus  should  have  regarded  himself  and  should 
have  been  rq^rded  by  others  as  a  Platonist,  and  still  more 
strange  that  Plato  should  have  chosen  him  to  be  his  successor.' 
It  is  to  be  observed,  however,  firstly,  that  the  scientific  element 
occupied  a  larger  place  in  Plato's  later  system  than  is  generally, 
supposed,^  and,  secondly,  that  other  Academics  who  came  into 
competition  with  Speusippus  agreed  with  ^im  in  his  rejection 
of  the  theory  of  ideas.  Hence  Plato,  finding  in  the  school  no 
capable  representative  of  his  ontological  theory,  might  weU 
choose  to  succeed  him  a  favourite  pupil  whose  scientific  enthu- 
siasm and  attainment  were  beyond  question;  and  Speusippus's 
rivals,  having  themselves  abandoned  the  theory  of  ideas,  would 
not  be  in  a  position  to  tax  him  with  his  philosophical  apostasy. 

In  abandoning  the  theory  of  ideas — that  is  to  say,  the  theory  of 
figures  and  numbers,  the  possessions  of  universal  mind,  eternally 
existent  out  of  space  and  time,  which  figures  and  numbers  when 
they  pass  into  ^>ace  and  time  as  the  heritage  of  finite  minds  are 
regarded  as  things — Speusippus  had  the  i^proval,  as  of  thei 
Platonists  generally,  so  also  of  Aristotle.  But,  whereas  the  nevi^ 
scholarch,  confining^  himself  to  the  detailed  examiiution  of 
natural  kinds,  attempted  no  comprehensive  explanation  of  the 
universe,  Aristotle  held  that  a  theory  of  its  origin,  its  motions, 
and  its  order  was  a  necessary  adjunct  to  the  classificatory  sciences; 
and  in  nearly  all  his  references  to  Speusippus  he  insists  upon 
this  fundamental  difference  of  procedure.  Conceiving  that  the 
motions  of  the  universe  and  its  parts  arc  due  to  the  desire  which 
it  and  they  feel  towards  the  supreme  external  mind  and  its 
several  thoughts,  so  that  the  cosmical  order  planned  by  the  divine 
mind  is  realized  in  the  phenomenal  um'verse,  Aristotle  thussecures 
the  requisite  unification,  not  indeed  of  mind  and  matter,  for  mind 
and  matter  are  distinct,  but  of  the  governing  mind,  the  prime 
unmoved  movent,  since  it  and  its  thoughts  are  one.  Contrari- 
wise, when  Speusippus  distinguishes  One,  Good,  and  Mind,  so 
that  Mind,  not  as  yet  endowed  with  an  orderly  scheme,  adapts 
the  initial  One  to  particular  Goods  or  ends,  his  theory  of  nature 
appears  to  his  rival  "  episodical,"  i.e.  to  consist  of  a  series  of 
tableaux  wanting  in  dnunatic  unity,  so  that  it  reminds  him  of 
Homer's  line — oOk  6.ya0^  wokuKOifiarifi '  cly  cofpanof  Uma. 

Speusippus  and  his  contemporaries  in  the  school  exerdaed  an 
important  and  far-reaching  influence  upon  Academic  doctrine. 
When  they,  the  immediate  successors  of  Plato,  rejected  their 
master's  ontology  and  proposed  to  themselves  as  ends  mere 
classificatory  sciences  which  with  him  had  been  means,  they 
bartered  their  hope  of  philosophic  certainty  for  the  tentative 
and  provisional  results  of  scientific  experience.  Xenocrates 
indeed,  identifying  ideal  and  mathematical  numbers,  sought  to 

*  That  Plato  did  not  neglect,  but  rather  encouraged,  dassificatoiy 
science  is  shown,  not  only  by  a  well-known  fragment  of  the  comic 
poet  Epicrates,  which  describes  a  party  of  Academics  engaged  in 
mvesti^ting.  Under  the  eye  of  Plato,  the  affinities  of  the  common 
pumpkm,  but  also  by  the  Timaeus,  which,  while  it  carefully  dis« 
criminates  science  from  ontology,  plainly  recognizes  the  importance 
of  the  study  of  natural  kinds. 
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•hdtcr  himsdf  under  the  authority  of  Plato;  but,  as  the  Xcno- 
cratean  numben,  thou^  professedly  ideal  as  wdl  as  mathe- 
matiical,  wese  in  fact  mathematical  only,  this  retum  to  the 
Plat<Miic  terminology  was  no  more  than  an  empty  form.  It  would 
seem^  then,  that  Academic  scepticism  began  with  those  who  had 
been  reared  by  Plato  himself,  having  its  origin  in  their  acceptance 
of  the  scientific  dement  of  his  teaching  apart  from  the  ontology 
whidi  had  been  its  basis.  In  this  way,  and,  so  far  as  the  present 
writer  can  see,  in  this  way  only,  it  is  possible  to  understand  the 
extraordinary  revolution  which  converted  Platonism,  philo- 
sophical and  dogmatic,  into  Academicism,  sdentific  and  sceptical. 
It  is  as  the  oflSdal  representative  of  this  scientific  and  sceptical 
departure  that  Speusippus  is  entitlodto  a  place  in  the  histoiy  of 
philosophy. 

BiBLiocmAPBT.— J.  G.  F.  Ravaiison,  Speusippi  deprimis  nrum 
principiis  ptacita  (Paris,  1838):  Chr.  Aug.  BiandiiL  CaekiekU  der 
trucktsek-r<hi$isch€n  Pkilosophu  (Berlin,  1853).  II.  iL  i;  Zetler.  Du 
Philosfipkit  d,  Criechen  (Leipzig,  1875).  II.T;  Mullacb,  Pratmenla 
pktlosephoruM  Graecorum,  iiL  6^^-69  (Paris,  1881).  <H.  JA.) 

IPB7,  a  river  in  the  Highlands  of  Scotland.  It  rises  in  Mt 
Clach-a-Cheannaiche  in  the  north  of  Lochaber,  in  Inverness- 
shire,  at  a  hdght  of  1497  ft.  above  the  sea.  A  mile  from  its 
source  it  forms  the  small  Loch  Spey,  and  31  m.  lower  down  it 
expands  into  the  larger  Loch  Inch.  After  crossing  the  boundary 
<A  Elginshire,  below  Grantown,  it  pursues  an  extremdy  serpen- 
tine course,  as  far  as  Craigellachie,  where  it  begms  to  flow  due 
northwards,  becoming  wholly  a  Moray  stream  as  it  approaches 
Fochabers,  and  falling  by  several  mouths  into  the  Moray  Firth 
at  Kingston.  Its  total  length  is  about  no  m.  It  is  the  most  rapid 
river  in  Scotland  and  is  nowhere  properly  navigable,  though  at 
Speymouth  in  its  lowest  reaches  some  ship-bubding  has  been 
intermittently  carried  on.  The  strength  of  its  current  is  due 
partly  to  its  lofty  origin,  and  partly  to  the  volume  of  water  con- 
tributed by  numberless  affluents  ftom  the  mountainous  regions 
of  its  birth.  The  more  important  tributaries  are,  on  the  Idt,  the 
Markie,  Calder,  Dulnain,  Tulchan,  Ballintomb  and  Rothes  and, 
on  the  right,  the  Mashie,  Truim,  Tromie,  Feshie,  Nethy,  Avon, 
Fiddich  and  Mulbcn.  Its  area  of  drainage  is  1300  sq.  m.  At 
certain  points  the  stream  attains  a  considerable  width,  as  at 
Alvie,  where  it  b  x  50  ft.  wide,  and  at  Kingussie,  where  its  width 
is  from  80  to  100  ft.  From  bdow  Craigellachie,  and  especially 
on  the  low-lying  coast ^and,  pools  or  stretches  of  fair  size  become 
frequent.  For  beauty  of  scenery  Strathspey  holds  its  own  with 
any  of  the  great  valleys  of  Scotland.  As  a  salmon  river  the 
Spey  yidds  only  to  the  Tay  and  Tweed.  It  passes  many  interest- 
ing spots  in  its  long  career,  such  as  Laggan;  Quny  C^tle,  the 
scat  of  Cluny  Macpherson;  Craig  Dhu,  the  "  black  rock,"  and 
Kingussie.  It  flows  past  the  pine  forests  of  Rothiemurchus; 
Granton,  the  capital  of  Strathspey;  Cromdale,  where  the  dans- 
men  suffered  defeat  at  the  hands  of  William  III.'s  troops  in  1690; 
Ballindalloch,  with  a  splendid  Scottish  baronial  castle,  the  seat 
of  the  Macpherson-Grants;  and  Charlestown  of  Aberk>ur  and  its 
fine  cataract. 

8PEZIA.  a  dty  of  Liguria,  Italy,  in  the  province  of  Genoa, 
$6  m.  S.E.  of  that  town  by  rail,  49  ft.  above  sea-leveL  Pop. 
(1906),  41,773  (town);  75,756  (commune);  in  x86z  only  11,556. 
It  is  the  chid  naval  harbour  of  Italy,  having  been  adopted  as 
such  in  x86i.  The  Bay  of  Spesia  is  shdtereid  from  all  except 
southerly  winds,  and  on  its  western  shore  are  numerous  openings, 
which  aifford  perfectly  safe  anchorage  hi  all  weathers.  The 
entrance  is  protected  by  forts,  while  a  submarine  embankment, 
3  m.  long,  renders  it  secure,  llie  arsenal  consists  of  three  depart- 
ments, the  prindpal  of  which  is  3937  ft.  long,  with  an  average 
width  of  3460  ft.  The  chief  basin  is  33  acres  in  extent,  and  the 
second — connected  with  the  first  by  a  canal  91  ft.  wide — 36 
acres.  Both  basins  have  an  average  depth  of  between  33  and 
35  ft.  The  second  basin  gives  access  to  the  docks,  of  which  there 
are  six;  two  390  ft.  long,  two  420  ft.  long,  one  500  ft.  long,  and 
one  650  ft.  long.  The  establishment  of  San  Vito  is  devoted 
entirdy  to  the  production  of  artillery;  that  of  San  Bartolomeo 
is  exdusivdy  used  for  dectrical  works  and  the  manufacture  of 
submarine  weapons,  especially  torpedoes.     The  arsenal  was  I 


constructed  by  General  Chiodo  (d.  1870),  whose  statue  rises  at 
the  entrance,  and  near  it  are  the  naval  barracks  and  hoqiital. 
Thou^  the  town  itadf,  with  the  barracks  and  military  bo^xtal 
as  its  prindpal  buildings,  presents  little  to  attract  the  foreign 
visitor,  the  beauty  of  the  gulf  and  of  the  neighbouring  country 
has  broui^t  Spezia  into  some  repute  as  a  winter  res(»t,  and  it  is 
also  visited  in  summer  for  sea-bathing.  The  walls  and  gates 
of  the  old  dty  are  for  the  most  part  destroyed.  The  opening  of  a 
railway  across  the  Apennines  (there  is  a  branch  leaving  the  coast 
line  at  Vessano,  and  joining  the  line  from  Sarzana  at  S.  Stefano  di 
Magra),  placed  Spezia  in  oonununication  with  Parma  and  the 
most  fertile  regions  of  the  Po  valley,  and  so  stimulated  commerce 
that  a  new  commercial  port  to  the  east  <^  the  dty  was  buih. 
This  harbour  consists  of  a  broad  quay  with  657  ft.  of  wharfage, 
and  of  a  mde  1639  ft  kMig  with  984  ft.  of  wharfage.  The  basin 
of  the  harbour  is  about  96  ft.  deep.  A  branch  railway  connects 
the  wharves  directly  with  the  main  line.  Since  the  opening  of 
the  new  port  the  trafiic  has  considerably  increased,  and  it  exports 
oil,  pig-lead,  silver,  floiir,  wine,  marble  and  sandstone  for 
paving  purposes,  while  it  iinports  quantities  of  coal,  inm,  cereals, 
phosphates,  timber,  pitch,  petroleum,  and  minerid  oOk  The 
impcfft  of  coal  in  1906  was  439,494  tons,  bdng  neariy  double  the 
aversge  for  190Z-1905.  The  Umnage  of  vessels  entocd  was  over 
600,000,  'an  increase  of  about  35%  on  that  of  1905.  Several 
important  industrial  establishments  lie  along  the  bay,  fndnding 
large  lead  and  silver  works  at  Pertusola  (see  Lssia),  submarine 
caUe  works,  a  shipyard  at  MuggiaiM  for  the  constraction  of 
mercantile  vessds  up  to  to^ooo  tons,  a  brandi  of  the  Vickeis 
Temi  works  for  armour  plate,  several  mototboat  worics,  bzi^ 
and  tile  works,  &c. 

The  origin  of  Spezia  is  doubtful;  but  it  probably  rose  after 
the  destruction  of  Luna.  Sold  by  one  of  the  Fieschi  in  1276  to 
Genoa,  the  town  was  fortified  by  its  new  posscsson  sikI  made  the 
seat  of  a  governor  of  some  importance.  It  became  a  city  in  the 
x6th  century.  The  idea  of  making  the  Gulf  of  Spezia  a  great 
naval  centre  was  first  broached  by  Napoleon  L 

gPHAERISTERIUM  (Gr.  ff^oipMrr^pior,  o^^oipa,  ball),  the 
term  in  (Hasdc  architecture  given  to  a  large  opta.  space  connected 
with  the  Roman  thermae,  for  exerdse  with  baOs  after  the 
bather  had  been  anointed;  they  were  also  provided  in  the 
Roman  villas. 

SPHENl^  a  mineral  consisting  of  caldum  titaxxj-silicate, 
CaTlSiOf,  crystallizing  in  the  monodinic  system.  The  crystals 
vary  consideraUy  in  habit,  but  are  generally  thin  and  wedge> 
shaped;  hence  the  name  sphene,  from  the  Greek  a^  (a  wedge), 
given  by  R.  J.  Hafiy  in  z8oz.  The  earlier  name  tltanite,  gives 
by  M.  H.  Klaproth  in  1795,  u  also  In  conmuin  use.  Twinaiag 
on  the  ortho-pinaooid  is  iK>t  unconunoo. 
The  colour  b  green,  ydlow,  brown  or  black, 
and  the  lustre  resinous  to  adamantine; 
crystals  are  transparent  to  opaque.  The 
hardness  is  5},  and  the  specific  gravity  .3*5. 
The  rdractive  indices  and  the  optic  axial 
angle  vary  considerably  with  the  cdour  of 
the  light:  the  dispersion  of  the  optic  axes  is 
inclined,  and  the  interference  figure  seen  in 
convergent  light  between  crossed  nicols  is 
very  characteristic  of  the  mineraL.  Sphene 
is  sometimes  cut  as  a  gem-stone,  though 
it  is  rather  too  soft  to  stand  much  wear; 
owing  to  its  high  dispersive  power  it  gives 
brilliant  flashes  of  prismatic  cdours.  As 
crystals,  sphene  has  a  wide  distribution 
constituent  of  many  kinds  of  igneous  rocks  (granite,  qrenite, 
trachyte,  phonolite,  &c.),  and  also  of  gndss,  schist  andciy^alline 
limestone.  Sharply-devdoped,  transparent,  pale  green  aystals 
are  frequently  assodated  with  aduUria,  asbestos  and  quarts 
in  the  crystal-lined  crevices  of  the  schists  of  the  Swiss  sad 
Tyrolese  Alps.  Large,  rough  and  dark-coloured  crystals  sie 
found  at  Arendal  and  KragerS  in  Norway,  and  in  granular 
limestone  at  Diana  in  New  York  and  E^ville  in  Outario^ 
A  greyish,  compact  and  impure  variety  of  sphcaie,  known  as 
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*'  leucoiene/'  frequently  occuit  in  basic  igneous  rocks  as  an 
alteration  product  of  ilmenite  and  rutile.  (L.  J.  S.) 

SPHENODON,  or  Tuataba.  Sphenodon  a.  Hatteria  (called  by 
Gray  after  Hatter),  with  one  species,  S.  punckUum,  is  the  sole 
surviving  member  of  the  whole  group  of  Rkynchoupkalia  (g.v. 
under  Reptiles,  Fossil),  It  u  one  of  the  few  reptiles  inhabiting 
New  .Zealand;  formerly  common  on  the  main  islands,  now 
restricted  to  some  of  the  smaU,  uninhabited  islands  in  the  Bay  of 
Plenty,  where  these  last  "  living  fossils  "  enjoy  the  protection 
of  the  government.  The  Maoris  call  it  ruatara,  iuoMe  or  tualara, 
the  latter  meaning  "  having  spines."  This  creature  represents 
an  almost  ideally  generalized  type  of  reptile.  The  total  length 
of  large  males  is  more  than  two  feet,  but  mature  females  are 
scarcely  half  this  size.  In  general  appearance  they  much  resemble 
the  Aganudae,  especially  UromastiXt  or  PkysignaihuSt  with  the 
massive  head,  the  chisel-shaped  front  teeth,  short  legs  and  erectile 
crest  of  cutaneous  spines  on  the  head  and  along  the  mid-line 
of  the  trunk  and  tail,  whilst  the  rest  of  the  dark  olive-green  skin 
is  granular,  with  yellowish  specks.  But  the  Agamoid  resem- 
blance is  only  skin-deep,  and  only  the  tyro  can  confound  them  with 
any  group  of  Lacertilia.  At  the  same  time  it  is  probable  that 
Sphenodon  stands  near  the  ancestral  root  of  the  Lacertilia,  before 
these  divided  into  geckos,  chameleons,  and  lizards  proper.  The 
development  of  this  animal  has  been  first  studied  by  G.  B. 
Howes,  who  quotes  the  literature  bearing  upon  the  whole  subject. 
A  good  account  of  the  habits  of  the  tuatara  has  been  given  by 
Newman.  They  live  upon  animals,  but  these  are  only  taken 
when  alive  and  moving  about,  e,g.  fish,  worms,  insects.  Sluggish 
in  their  habits,  they  sleep  during  the  greater  part  of  the  day  in 
their  self-dug  burrows,  and  are  very  fond  of  lying  in  the  water, 
and  they  remain  below  for  hours  without  breathing.  Each 
individual  excavates  its  own  hole,  a  tunnel  leading  into  a  roomy 
chamber,  lirfed  with  grass  and  leaves;  part  of  the  habitation  is 
shared  socially  by  a  family  of  petrels,  which  is  said  to  occupy 
usually  the  left  side,  whilst  the  tuatara  itself  lives  a  solitary  life. 
The  male  croaks  or  grunts  much  during  the  pairing  season;  the 
hard-shelled,  long-oval  eggs,  about  a8  mm.  long,  are  laid  in  bol^ 
in  the  sand,  about  ten  in  one  nest,  from  November  to  January  or 
February.  They  contain  nearly  ripe  embryos  in  the  following 
August,  but  they  are  not  hatched  until  about  thirteen  months 
old;  in  the  meantime  they  seem  to  undergo  a  kind  of  hibernation, 
their  nasal  chambers  becoming  blocked  with  proliferating 
epithelium,  which  is  resolved  shortly  before  hatching  during  the 
southern  summer.  In  spite  of  their  imposing,  rather  noble 
appearance,  when,  with  their  heads  erect,  they  calmly  look 
about  with  their  large  quiet  eyes,  they  are  dull  creatures,  but 
they  bite  furiously. 

For  life  history  lee  A.  K.  Newman.  Drams.  Norn  Zoahnd  InsL 
(1878).  X.  333;  Von  Haaat.  ibid.  (1881},  xiv.  376:  RetKhek,  ibid, 
xiv.  374:  A.  Dendy.  ibid.  (1899).  xxxi.  34;$;  Nature,  50,  34a  For 
devekipment;  G.  o.  Howes  and  H.  H.  Swinnerton,  Trans.  Zool, 
Soe.  (1900),  XV.  1-86.  six  plates;  A.  Dendy,  Qtiari,  Joum.  Mic.  Scu 


(1899).  43,  pp.  1-87.  ten  plates  and  ibid.  pp.  111-153  (parieul  eye); 
H.  Scr  --       . 

For  a  ..  *.     -       *,  --- 

pUtet:  A.  R.  Newman,  quoted  above;  F.  j.  Knox.  Trans.  New 


:hauinsland,  Arch.  mikr.  Anat.  (1900),  56,  pp.  747-867,  plates. 


»),  56,  pp.  747-06 
For  anatomy:  A.  GOnther,  Pkil.  Trans.  (1867),  157,  pp.  S95~629. 

:;  r.  J.  Knox.  Trans.  New 
iealand  Inst.  (1869)  ii.  17-^:  G.  Osawa.  Arch.  mikr.  Anal.  (1898), 
51,  pp.  481-690,  and  ibid.  53,  pp.  368-366.  (H.  F.  G.) 

SPHERE  (Gr.  a^at/HX,  a  ball  or  globe),  in  geometry,  the  soUd 
or  surface  traced  out  by  the  revolution  of  a  semicircle  about  its 
diameter;  this  is  essentially  Euclid's  definition;'  in  the  modem 
geometry  of  surfaces  it  is  defined  as  the  quadric  surface  passing 
through  the  drde  at  infinity.  Every  point  is  equidistant  from 
a  fixed  point  within  the  surface;  this  point  is  the  "  centre,"  the 
constant  distance  the  "  radius,"  and  any  line  through  the  centre 
and  intersecting  the  sphere  is  a  "  diameter."   All  sections  of  the 

'  The  surfaces  formed  by  revolving  a  circle  about  any  chord 
also  received  attention  at  the  hands  of  the  Greeks.  According  to 
Heron  and  Gcminus  they  were  discuned  under  the  name  sptre  by 
Perseus  (c.  300-100  B.C.),  their  aeaions  were  termed  spiral  secttons, 
and  are  probably  the  tame  as  the  kippopede  of  Eudoxua.  The 
surface  and  solid  traced  by  the  revolution  of  the  lesser  segment 
of  a  circle  is  termed  a  "  spindle."  An  "  anchor  ring  "  or  "  tore  " 
results  when  a  circle  revolves  about  an  axis  in  its  plane. 


sphere  are  necessarily  drdcs;  if  the  cutting  plane  contains  the 
centre,  the  section  is  said  to  be  "  meridional,"  the  ctirve  of  inter- 
section is  a  "  great  drde,"  and  the  solid  cut  o£F  a  "  hemisphere." 
If  the  plane  does  not  contain  the  centre,  the  curve  of  intersection 
is  a  "  small  drde,"  and  the  solid  cut  oflf  is  a  "  segment."  "  Great " 
drdes  may  also  be  defined  as  drdes  on  a  sphere  which  pass 
through  the  extremities  of  a  diameter;  they  are  familiar  as  the 
meridians  or  lines  of  longitude  of  geographers;  lines  of  latitude 
are  "  small  drdes."  The  shortest  distance  between  two  points 
on  a  sphere  is  the  arc  of  the  great  drde  containing  the  points. 
This  proposition  is  the  basis  of  the  "  great  drde  sailing  "  of 
navigators,  and  the  arc  of 'the  great  drde  is  called  the  "  rhumb- 
line"  or  "loxodromic  curve."  The  determinatbn  of  the 
shortest  distance  between  two  small  drdes  on  a  inhere  is  given 
in  the  artide  VASiAnoNS,  Calcvlits  or.  The  extremities  of  the 
diameter  perpendicular  to  a  small  drde  are  called  the  "  poles  "  of 
that  drde,  and  the  distance  from  the  pole  to  the  drde,  measured 
by  the  arc  of  the  great  drde  through  the  pole.  Is  the  "  polar 
distance  "  of  the  small  drde.  The  solid  endosed  by  a  small 
drde  and  the  radii  yectores  from  the  centre  of  the  sphere  is  a 
"  q>herical  sector  ";  and  the  solid  contained  between  two  spherical 
sectors  standing  on  copoUr  small  drdes  is  a  "  spherical  cone."  A 
"  spherical  sector  "  and  "  ^>herical  cone  "  may  be  also  regarded 
as  the  solids  of  revolution  of  a  drcular  sector  about  one  of  its 
bounding  radii,  and  about  any  other  line  through  the  vertex 
respectivdy.    The  solid  intercepted  between  two  paralld  planes 


IS  a  "  zone." 


The  geometiy  of  the  sphere  was  studied  by  the  Greeks;  Eudid, 
in  booK  xii.  of  his  Elements,  diacuMCS  various  properties  of  the 
sphere,  and  in  book  xiit.  he  shows  how  to  inscribe  the  five  regular 
polyhedra  within  it.  But  with  the  sole  exception  of  proving  that 
the  volumes  of  spheres  are  in  the  triplicate  ratio  of  tbeu-  diameters, 
a  theorem  probably  due  to  Eudoxus.  no  mention  is  made  of  its 
mensuration.  This  subject  was  investi^ted  -by  Archimedes,  who, 
by  his  "  method  of  exhaustbns,"  derived  the  prindpal  results, 
lie  showed  that  the  surface  of  a  segment  is  equal  to  the  area  of  the 
circle  whose  radius  equals  the  distance  from  the  vertex  to  the  base 
of  the  segment;  that  the  surface  of  the  entire  sphiere  is  eoual  to  the 
curved  surface  of  the  drcumscribing  cylinder,  and  to  tour  times 
the  area  of  a  great  circle  of  the  sphere;  and  that  the  volume  is  two- 
thirds  that  01  the  cireumscribing  cylinder.  To  Zenodorus  (c.  300- 
100  B.C.)  is  due  the  important  problem  in  maxima  and  minima 
that  for  a  given  surface  the  sphere  is  the  solid  of  maximum  volume. 
Calling  the  radius  r,  and  denoting  by  w  the  ratio  of  the  dreumfer- 
ence  to  the  diameter  of  a  drde,  the  volume  is  IvH,  and  the  surface 
491*. 

Archimedes  gave  hb  results  in  the  treatise  Utpl  r^t  v^mipas  nl 
rsO  Kvidfipmt'.  he  left  unfinished  the  problem  of  dividing  a  sphere 
into  segments  whose  volumes  are  in  a  given  ratio.  A  solution 
by  means  of  the  panbola  and  hyperbola  was  given  by  Dionysodorus 
01  Amisus  (c.  I  St  century  B.c),  and  a  similar  problem — to  construct 
a  segment  equal  in  volume  to  a  given  segment,  and  in  surface  to 
another  segment — was  solved  by  the  Anbian  mathematician  and 
astronomer,  Al  Kuhi. 

In  analytical  geometry,  the  equation  to  the  sphere  takes  the 
forms  x*-|->'+s^»a',  and  r^a,  the  first  applying  to  rectangular 
Cartesian  co-ordinates,  the  second  to  polar,  the  origin  being  in  Doth 
cases  at  the  centre  of  the  sphere.  If  the  centre  be  (a,  fi,  7),  the 
Cartesian  equation  becomes  (x  — a)" -f- (>  — /»)• -f- (s  —  7)*  "  ••: 
consequently  the  general  equation  is  x*+y*  +  s^  +  sAx-|- 
3By-|-3CiHhD*o,  and  it  b  readily  shown  that  the  co-ordinates 
of  the  centre  are  (-A,  -B,  -C),  and  the  radius  A«-»-B«-»-0-D. 
A  sphere  can  therefore  be  described  so  as  to  satisfy  four  given 
conditions.  Systems  of  spheres  have  characters  analogous  to  those 
of  systems  of  drdes.  It  r,  fi  be  the  radii  of  two  spheres,  d  the 
distance  between  the  centres,  and  ^  the  angle  at  which  they  inter- 
sect, then  <<»«i*-f-  ri*  +  srri  cos  ^:  hence  3ffi  cos  ^-d*—  f*—  ft*. 
This  function  is  named  the  "  power  "  of  the  two  spheres,  and  it  is 
important  in  the  investigation  of  systems  of  spheres.  If  the  sphere 
fi  d^nerate  to  a  point,  the  function  arri  cos  ^  has  the  limit  a^-^f*: 
thb  IS  the  square  01  the  tangent  to  the  sphere  from  the  point,  and  b 
named  the  power  of  the  where  at  the  point,"  or  the  "  power  of 
the  point  witn  respect  to  the  sphere."  Two  spheres  intersect  in 
a  plane,  and  the  equation  to  a  system  of  spheres  which  intersect 
in  a  common  drcle  b  x*  -I-  >"  -I-  i^-h3Ax  -f-  D  *  o,  in  which  A 
varies  from  sphere  to  sphere,  and  D  b  constant  for  all  the  mheres, 
the  plane  ys  oeing  the  plane  of  intersection,  and  the  axb  01  x  the 
line  of  centres.  Corresponding  to  the  radical  centre  of  three  drcles, 
it  may  be  shown  that  four  spheres  have  a  radical  centre,  ix.  that 
there  exists  a  point  such  that  the  tangents  from  thb  point  to  the 
four  spheres  are  equal,  and  that  with  this  point  as  centre,  and  the 
length  of  the  tangent  as  radius,  a  sphere  may  be  described  which 
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cots  the  four  spheres  at  right  angles;  this  "oithotomic*'  q>here 
corresponds  to  the  orthogonal  circle  of  a  system  of  circles. 

The  investigation  of  triangles  and  other  figures  drawn  upon  the 
surface  of  a  s{^ere  is  all-important  in  the  sciences  of  astronomy, 
geodesy  and  geography.  In  astronomy,  we  are  principally  con- 
cerned with  tbe  orientation  of  points  on  a  sphere — the  so<alled 
celestial  sphere — with  regard  to  certain  planes  and  points  within 
the  sphere;  this  subject  is  treated  in  the  article  Astronomy  (Spkerir 
cal).  In  "  geodesy,  and  the  cognate  subject  "  figure  of  the  earth." 
the  matter  of  greatest  moment  with  regard  to  the  sphere  is  the 
determiration  oif  the  area  of  triangles  drawn  on  the  surface  of  a 
sphere — the  80<aUed  "  spherical  triangles  " ;  this  is  a  branch  of 
trigonometry,  and  is  stuaied  under  the  name  of  spherical  trigono- 
metry. In  mathematical  geography  the  problem  of  representing 
the  surface  of  a  sphere  on  a  plane  is  of  fundamental  importance; 
thb  subject  is  treated  in  the  article  Map. 

SPHERES,  MUSIC  OF  THE,  in  Pythagorean  phflosophy,  the 
harmony  produced  by  the  heavenly  bodies  in  their  orbits, 
inaudible  to  human  ears.  P3rthagoras  (cf.  Arist.  de  Cado,  ii.  9) 
hdd  that  the  movements  of  stars  were  governed  by  fixed  laws 
which  could  be  expressed  in  numbers  according  to  the  ntmibers 
which  give  the  harmony  of  sounds  (see  Pythagoras,  ad  fin.). 
It  is  this  theory  to  which  Shakespeare  alludes  in  Tke  Merchant  of 
Venice  (Act.  v.  i.  seq.: "  such  harmony  is  in  immortal  souls,  but 
.  .  .  we  cannot  hear  it").  According  to  Gomperz  (Greek 
Tkinkerst  L  x  x8,  Eng.  trans.)  **  there  was  nothing  fanciful  in  the 
Pythagorean  doctrine  excq>t  only  the  belief  that  the  differences 
of  velocity  in  the  movements  of  the  stars  were  capable  of 
producing  a  harmonious  orchestration  and  not  merely  sounds  of 
varying  pitch." 

SPHERES  OF  INFLUENCE.  "Spheres  of  influence," 
**  spheres  of  action,"  "  spheres  of  interest,"  "  zones  of  influence," 
'  field  oif  operations,"  "  Macht^hSre,"  "  Interessen- 
sphftre,"  are  phrases  in  international  law  which 
have  come  into  use  to  describe  regions  as  to  which  nations  have 
agreed  that  one  or  more  of  them  shall  have  exclusive  liberty 
of  action.  These  phrases  became  common  after  1882,  when 
the  "  scramble  for  Africa "  began,  to  describe  diplomatic 
arrangements  with  respect  to  it.  Some  definitions  may  be 
quoted — when  secretary  of  state  for  the  colonies,  Lord 
Knutsford,  replying  to  a  deputation  in  1890,  said:  "  '  Sphere  of 
action '  b  a  term  I  do  not  wish  to  define  now;  but  it  amounts 
to  this:  we  should  not  allow  the  Portuguese,  Germans,  or  any 
foreign  nation  or  republic  to  settle  down  and  annex  the  territory  " 
(quoted  in  Keane's  Compendium  of  Geography,  i.  2 1 ) .  "The  term 
'  sphere  of  influence  '  implies  an  engagement  between  two  states 
that  one  of  them  will  abstain  from  interfering  or  exercising 
influences  within  certain  territories  which,  sis  between  the  con- 
tracting parties,  are  reserved  for  the  operation  of  the  other  " 
(Ilbert,  Government  of  India,  and  ed.,  p.  370).  "  Unter  *  Inter- 
essenspbire '  oder '  MachtsphSre '  verstebt  man  nftmlich  das  auf 
Grxmd  von  Vereinbarungen  unter  den  betheiligten  Kolonial- 
staaten  al^grenzte  Gebiet,  innerhalb  desscn  ein  -  Staat 
ausschb'essh'di  berechtigt  ist,  seine  koloniale  Herrschaft  durch 
Besitxergreifung  oder  Abschluss  von  ProtectoratsvertrSgen  zu 
begrOnden,  oder  doch  einen  ffir  die  in  diesem  Gebiete  vorhandenen 
Vdlkerschaften  massgebenden  politischen  Einfluss  auszuttben  " 
(Stengel,  Die  dciUschen  Schutzgebiete,  p.  18).  "The  term 
'  q>here  of  influence  or  sphere  of  interest '  has  been  given  an 
extended  meaning  by  recent  developments.  Formerly  it  was 
used  to  signify  a  region  wherdn  a  nation,  through  its  citizens, 
had  acquired  commercial  or  industrial  interests  without  having 
averted  any  political  protectorate  or  suzerainty.  To-day,  as 
used  in  China  and  elsewhere,  the  term  appb'es  rather  to  a  region 
pre-empted  for  further  exploitation  and  possibly  for  political 
control "  (Dr  Reinisch's  PolUics,  pp.  60,  61).  "  A  portion  of  a 
non-Christian  or  uncivilized  country  which  is  the  subject  of 
diplomatic  arrangements  between  European  states,  but  has  not 
yet  developed  into  a  protectorate  "  (Jenkyn's  British  Rtde  and 
Jurisdiction  beyond  the  Seas).    See  also  Hall,  6th  ed.,  129. 

The  reasons  for  making  these  arrangements  are  to  be  explained 
partly  by  reference  to  the  history  of  international  law  as  to 
occupation.  The  Roman  jurists  recognized  certain  "  natural 
modes"  of  acquiring  property,  in  particular  ttaditio  and 
occupatio.    The  doarines  which  the  Roman  jurists  had  worked 


oat  as  to  acquisition  of  private  property  by  occupfttkm 
applied  to  the  appn^riation  by  states  or  thdr  subjects  of  vacant 
lands  (res  nitUius),  including  lands  in  the  po^ession  ji^^  ^^ 
of  barbarous  tribes.  "Quod  enim  nullius  est,  idr 
ratione  natural!  occupant!  conceditur"  (InstituieSt 
iL  X-Z2).  The  Roman  law  required  the  animus* 
domini — there  mtist  be  seizure  for  and  on  behalf  of  the  owner. 
There  must  be  "  apprehensio,  Apisdmur  posseaioncan  corpore 
et  animo,  neque  per  se  animo  aut  per  se  ooipore  "  (Dig  xii.  2-3). 
Professing  to  act  on  these  doctrines,  and  rdying  also  on  an 
assumed  right  on  the  part  of  Christian  nations  to  subdue  obdu- 
rate non-Christian  communities,  the  navigators  and  explorers  d 
the  xsth  and  t6th  centuries  made  exorbitant  claims.  Having 
occupied  certain  points  on  the  coast-line,  they  claimed  to  have 
occupied  a  whole  island  or  continent  (Dc  Martens  L  462). 
They  made  vast  claims  under  Papal  bulls;  for  example,  under 
the  bull  of  Nicholas  V.  of  X454,  and  the  bull  of  Alexander  \1. 
of  X494,  which  assigned  to  the  Portuguese  the  empire  of  Guinea 
just  discovered.  It  was  one  of  Grotius's  services  to  diffuse 
sounder  ideas,  and  to  point  out  that  Roman  law  gave  no  support 
to  these  pretensions:  "  Invenire  non  illud  est  ocuHs  usurpare,  scd 
apprehendere  "  (Mare  liberum,  c  3).  He  insisted  that  **  occu- 
patio autem  publica  eodem  modo  fit  quo  privata  territoria.  sunt 
ex  occupationibus  populorum  ut  privata  dominia  ex  occupa- 
tionibus  singulorum."  In  recent  times  the  old  doctrine  that 
discovery  without  occupation  confos  an  independent  right  to 
the  land  so  discovered  of  any  extent  is  discredited.  The  ten- 
dency is  to  insist  on  actual  occupation  as  a  condition  of  legiti- 
mate possession  or  sovereignty  (see  corre^x>ndaice  between 
Great  Britain  and  Portugal,  State  Papas  79,  p.  X062),  and 
to  treat  the  discoverer's  rig^t  as  merdy  inchoate.  Thus,  in 
opening  the  conference  at  Berlin  in  X884,  Prince  Bismarck 
said:  "  Pour  qu'une  occupation  soit  consid^r6e  comme  effective, 
il  est,  de  plus,  k  d6sirer  que  Tacqu^reur  manifate,  dans 
d61ai  raisonxiable,  par  des  institutions  positives,  la  volont^ 
et  le  pouvoir  d'y  exercer  ses  droits  et  de  remplir  les  devoirs 
qui  en  r^ultent."  This  doctrine  is  recognized  in  articles  34 
and  35  of  the  General  Act  of  Berlin,  the  former  of  which  states 
that  "  any  Power  which  henceforth  takes  possession  of  a  tract 
of  land  on  the  coast  of  the  African  continent  outside  its  posses- 
sions, or  which  being  hitherto  without  such  possessions  shall 
acquire  them,  as  w^  as  the  Power  which  assumes  a  protectorate; 
shall  accompany  the  respective  act  with  a  notification  thereof, 
addressed  to  the  other  Signatory  Powers  of  the  present  act,  in 
order  to  enable  them,  if  need  be,  to  make  good  any  claim  of  thett 
own."  To  a  similar  effect  wrote  Lord  Salisbury  in  X887  with 
reference  to  the  claims  of  Portugal  in  East  Africa.  "  Great 
Britain  considers  that  it  has  been  admitted  in  principle  by  all  the 
parties  to  the  act  of  Berlin  that  a  daim  of  sovereignty  in  Africa 
can  only  be  maintained  by  real  occupation  of  tbe  territory 
claimed;  and  that  the  doctrine  has  been  practically  applied  in 
the  recent  Zambezi  delimitation  (State  Papers  79,  p.  X063).  No 
paper  annexation  of  territory  can  pretend  to  validity  as  a  bar  to 
the  enterprise  of  other  nations."  At  its  session  at  Lausanne,  in 
X889,  the  Institut  de  Droit  International  adopted  the  following 
prindples: — 

"  Artide  I. — L'oocupadon  d'un  territoire  k  titre  de  sooverainetl 
ne  pourra  ^re  reconnue  comme  effective  que  a  elle  rfunit  les 
conditions  suivantes:  i*  La  prise  de  possession  d*un  territoire 
enferm6  dans  certaines  limites,  faite  au  nom  du  gouvernentent 
2*  La  notification  ofiidelle  de  la  prise  de  possession.  La  prise  de 
possession  s'accomplit  par  I'^tablisaement  d'un  pmivoir  local  re* 
sponsable,  pourvu  de  moyens  suffisants  pour  mamtenir  Tocdre  cC 
pour  assurer  I'exerdce  r£guHer  de  son  autorit6  dans  les  limites  da 
territoire  occupy.  Ces  moyens  pourront  ^re  empruntfa  k  des 
institutions  existantes  dans  le  pays  occupy.  La  notification  de  b 
prise  de  possession  de  fait,  soit  pour  la  publication  dans  la  forme 
qui.  dans  chaque  ^tat.  est  en  usage  pour  la  notificatioa  des 
actes  ofiiciels,  soit  par  la  voie  diplomatique.  Elle  contiendra 
la  determination  approximative  des  limites  du  territoire  occapd* 
(Annuaire  x.  201). 

This  devdopment  of  international  law  naturally  led  to  arrange- 
ments as  to  ".  spheres  of  influence."  Nations  which  had  not  >'«t 
settled  or  occupied,  or  established  protectorates,  in  regions  con- 
tiguous to  tbdr  existing  possessions,  were  desirous  to  retain  a 
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hold  over  the  fonner,  and  prooceded  to  enter  into  treaties  defining 

the  ^heres  of  influence. 

The  following  are  some  of  the  chief  treaties  by  which  fuch 

^heres  are  defined: — 

Great  Britain  and  Portugal  as  to  Africa.  Aogast  30,  1890. 
November  14.  1990  and  June  il,  1891.  Great  Britain  and  France 
as  to  Upper  Niger,  January  20,  1891;  November  15,  1893,  as  to 
Lake  Chad.  Great  Britain  and  France  as  to  Siam.  January  15, 
1896.  The  two  governments  engage  to  one  another  that  neither 
of  them  will,  without  the  consent  01  the  other  in  any  case  or  under 
any  pretext,  advance  their  armed  forces  into  the  regions,  &c" 
They  also  engage  not  to  acquire  within  this  region  any  special 
privilege  or  advantage  which  shall  not  be  enjoyed  in  common, 
or  equally  open  to  Great  Britain  and  France  or  their  nationals 
and  dependants.  Gredt  Britain  and  Italy  as  to  Africa,  April  15, 
1 891 ;  May  5,  1894,  as  to  region  of  the  Gulf  of  Aden.  Congo  and 
Portugal,  May  29,  1891,  as  to  "spheres  de  souverainetA  et  d'influ- 
ence  in  the  region  of  Lunda.  Great  Britain,  Belgium  and  Congo, 
May  13,  1894,  as  to  the  sphere  of  influence  of  the  independent 
Congo  State.  Great  Britain  and  Germany,  July  i,  1890  and 
November  15,  1803,  as  to  East  and  Central  Afnca.  Great  Britain 
and  Russia  asto  the  spheres  of  influence  to  the  east  of  Lake  Victoria 
in  the  r^ion  of  the  Pamirs,  March  li,  1895. 

As  an  example  of  the  promises  or  engagements  in  sach  treaties 
may  be  quot«i  that  between  Great  Britain  and  Portugal  of  the 
2othof  August  1890..  Portugal  engages  that  the  territory  of  which 
the  limits  are  defined  in  article  3  shall  not,  without  the  consent 
of  Great  Britain,  be  transferred  to  any  other  power.  In  the 
treaty  between  the  same  powors  of  the  X4th  of  November  1890  it 
is  stipulated  that  neither  power  will  nuike,  tender,  accept  pro- 
tectorates, or  exercise  any  act  of  sovereignty,  &c.  Sometimes 
a  treaty  defining  spheres  of  influence  declares  that  such  and 
such  territory  shall  be  neutraL 

In  the  treaty  of  delimitation  between  France  and  Germany  of 
the  X5th  of  March  1894,  the  line  of  demarcation  of  the  zones  of 
influence  of  the  two  states  in  the  region  of  Lake  Chad  is  drawn, 
and  they  agree  to  exercise  no  political  influence  in  such  spheres. 
Each  of  the  states  agrees  (art.  2)  to  acquire  no  territory,  U> 
conclude  no  treaties,  to  accept  no  rights  of  sovereignty,  or  pro- 
tectorate, and  not  "  g£ner  ou  de  contester  I'influence  de  I'autre 
Puissance  dans  la  zone  qui  lui  est  reservte." 

Being  the  result  of  treaties,  arrangements  as  to  spheres  of 
influence  bind  only  the  parties  thereto.  As  Mr  Olney,  in  his 
correspondence  with  Lord  Salisbury  in  regard  to  Venezuela, 
remarked:  **  Arrangements  as  to  spheres  of  influence  are  new 
departures,  which  certain  great  European  Powers  have  found 
necessary  and  convenient  in  the  course  of  their  division  among 
themsdves  of  great  tracts  of  the  continent  of  Africa,  and  which 
find  their  sanction  solely  in  their  reciprocal  obligations" 
(United  States  No.  a,  1896,  p.  27). 

Some  treaties  expressly  declare  that  the  arrangement  shall 
not  affect  the  rights  of  other  powers  (Sioerck,  Rectteil,  xvi.  p.  932). 
No  doubt,  however,  the  tendency  is  for  spheres  of  influence  to 
become  protectorates.  It  may  be  mentioned  that  Germany  and 
Holland  have  concluded  a  treaty  (Dec  ai,  1897)  by  which 
the  latter  agrees  to  extradite  German  criminals  in  spheres 
of  influence^  By  an  agreement  of  the  x  ath  of  May  1894  between 
Gxeat  Britain  and  the  Congo  State,  the  former  granted  to  the 
latter  a  lease  of  territories  comprised  within  the  sphere  of 
influence  laid  down  in  the  Anglo-German  agreement  of  the 
xst  of  July  X890  (19  Hertskt,  p.  179). 

Somewhat  dcin  to  the  rights  of  a  state  in  a  sphere  of  mfiuence 
are  those  possessed  by  Germany  in  the  zone  surrounding  the 
protectorate  of  Kiaochow  under  the  treaty  of  the  6th  of  March 
X898,  and  the  lights  obtained  under  treaties  with  China  that 
certain  provmcea  shall  not  be  alienated. 

Somewhat  similar  arrangements  as  to  ports  of  the  sea  are  not 
unknown.  Grotius  in  his  Mare  liberum  says:  "Qlud  interim 
fatemur,  potuisse  inter  gentcs  aliquas  convenire,  ut  capti 
in  maris  hac  vel  iUa  parte,  hujus  aut  illius  reipublicae 
Judicium  subirent,  atque  ita  ad  commoditatem  distinguendae 
jurisdictionis  in  man  fines  describi,  quod  ipsos  quidem  eam 
dbi  legem  ferentes  obligat,  at  alios  populos  non  item;  neque 
locum  cujus  proprium  fadt,  sed  in  pecsonat  contrahentium  jus 
constituit "  (c.  5). 


The^best  known  example  of  a  claim  to  a  sphere  of  influence, 
which  is  not  the  result  of  any  treaty,  is  the  Monroe  doctrine,  first 
broached  by  President  Monroe,  in  1833.  The  Romans  had  their 
equivldent  to  the  Monroe  doctrine;  they  forbade  any  Asiatic 
king  entering  Europe  and  conquering  any  part  of  it,  the  breach 
of  this  rule  was  their  chief  grievance  against  Mithradates 
(Montesquieu,  De  la  Grandeur  et  de  la  diaidenu  des  nmains, 
(c.  6). 

Claims  somewhat  similar  to  those  relating  to  spheres  .of  influ- 
ence have  been  put  forward  as  against  thfe  whole  world,'  in  virtue 
of  the  right  of  continuity  ,or  the  doctrine  of  the  ^^^ 

hinterland.  Sometimes  ^t  is  called  the  "  doctiine  of  "■""■" 
contiguity,"  or  "  droit  de  vidnit6,  de  pxiorit£,  de  prfemptiou 
ou  d'enclave."  He  who  occupies  a  part  of  a  well-defined  close  or 
fundus,  a  parcel  of  land  with  artificial  or  natural  boundaries, 
which  enables  him  to  control  the  whole  area,  may  be  said  to 
occupy  it.  He  need  not  be  present  everywhere,  or  enter  on 
every  part  of  it:  "  SuflSdt  quamlibet  partem  ejus  fundi  introire, 
dum  mente  et  pogitatione  hac  sitj  uti  totum  fundum  usque  ad 
terminum  velit  possidere  "  {Dig,  xH.  2, 3).  In  virtue  of  a  suiq;>osed 
analogy  to  such  occupation,  it  has  been  said  that  the  occupation 
of  the  mouth  of  a  river  is  constructive  occupation  of  all  its  basin 
and  tributaries,  and  that  the  occupation  of  part  of  a  territory 
extends  to  all  the  country  of  which  it  forms  physically  a  part; 
A  state,  having  actually  occupied  the  coast,  may  claim  to  reserve 
to  itsdf  the  right  of  occupying  from  time  to  time  territory  lying 
inland  (hinterland).  In  the  discussions  as  to  the  western  boun- 
dary of  Louisiana  between  the  comipissions  of  the  United  States 
and  Spain,  as  to  Oregon,  as  to  the  claims  of  the  Portuguese  in 
East  Africa,  and  as  to  the  boundaries  of  Venezuela,  the  question 
of  the  extent  of  the  rights  of  the  discoverer  and  occupier  came  up. 
Portugal  actually  claimed  all  territory  lying  between  her  Africa 
possessions.  It  has  been  urged  that  the  subsequent  settlement 
within  a  reasonable  time  of  the  mouth  of  a  river,  "  particulariy 
if  none  of  its  branches  had  been  expbred  prior  to  such  discovery, 
gave  the  right  of  occupation,  and  ultimately  of  sovereignty,  to  the 
whole  country  drained  by  such  river  and  its  several  branches." 
Another  form  of  the  same  doctrine  is,  that  the  occupier  of  a  part 
of  the  8ea<oast  thereby  acqiures  lights  "extending  into  the 
interior  of  the  country  to  the  sources  of  the  rivers  emptying 
within  that  coast,'  to  all  their  branches,  and  the  country  they 
cover  "  (Twiss,  Laws  of  Nations  in  Time  of  Peace,  p.  170;  Twiss, 
Oregon  Question,  p.  345;  Bluntschli,  s.  a8a;  Phillimore,  Cowmen' 
taries,  p.  336;  Westlake,  International  Law,  pt.  i.  p.  xa8).  Lord 
Salisbury  referred  to  "  the  modem  doctrine  of  hinterland  with 
its  inevitable  contradictions  "  (United  States,  No.  2, 1896,  p.  12). 
Certainly  it  is  inconsistent  with  the  doctrine,  more  and  more 
received  in  ztfltat  times,  that  effective  possession  is  necessary 
to  found  a  title  to  sovereignty  or  controL  It  is  akin  to  the 
extravsgant  claims  of  the  early  Portuguese  and  Spanish  navi- 
gators to  territory  on  which  they  had  never  set  foot  or  eyes* 
The  doctrine  of  the  hinterland  is  likdy  to  become  less  important, 
now  that  Africa  has  been  parcelled  out. 

AuTROsrriBS.— Twiss,  Laws  of  Nations  in  Time  of  Peaee  (1855); 
Phillimore.  Commentaries  on  Intematiomtl  Law,  s.  236;  Salomon, 
L'Occupatum  des  territoires  sans  mattre  (1889) ;  Correspondence  as 
to  Delagoa  Bay  (Portugal,  No.  x,  X875,  p.  191);  British  Counter  Case, 
VeneeuOa,  No.  2  (1999),  p.  135 :  Annuaire  de  PinsUtui  de  droit 


SPHERICAL  HARMONICS,  in  mathematics,  oertam  functions 
of  fundamental  importance  in  the  mathematical  theories  of 
gravitation,  electricity,  hydrodynamics,  and  in  other  branches 
of  physics.  The  term  **  spherical  harmonic  "  is  due  to  Lord 
Kelvin,  and  is  primarily  employed  to  denote  either  a  rational 
mtegral  homogeneous  function  of  three  variables  x,  y,  s,  which 
satisfies  the  differential  equation 

known  as  Laplace's  equation,  or  a  function  which  satisfies  tha 
differential  equation,  and  becomes  a  rational  integral  homo- 
geneous function  when  multiplied  by  a  powtf  of  (a^+/+«*)*' 
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Of  all  particular  integrals  of  Laplace's  equation,  these  are  of  the 
greatest  importance  in  respect  of  their  applications,  and  were 
the  only  ones  considered  by  the  earlier  investigators;  the  solu- 
tions of  potential  problems  in  which  the  bounding  surfaces  are 
exactly  or  approximately  spherical  are  usually  expressed  as  series 
in  which  the  terms  are  these  spherical  harmonics.  In  the  wider 
sense  of  the  term,  a  spiierical  harmonic  b  any  homogeneous 
function  of  the  variables  which  satisfies  Lajdlace's  equation, 
the  degree  of  the  function  being  not  necessarily  integral  or  ml, 
and  the  functions  are  not  necessarily  rational  in  x,  y,  s,  or  single* 
valued;  when  the  term  spherical  hannonic  is  used  in  the  narrower 
sense,  the  functions  may,  when  necessary,  be  termed  ordinary 
spherical  harmonics.  For  the  treatment  of  potential  problems 
which  relate  to  ^>aoes  bounded  by  special  kinds  of  surfaces, 
solutions  of  Laplace's  equation,  are  required  which  are  adi^ted 
to  the  particular  boundaries,  and  various  classes  of  such  solutions 
have  thus  been  Introduced  into  analysis.  Such  functions  are 
usually  of  a  more  complicated  structure  than  ordinary  spherical 
harmonics,  although  they  possess  analogous  properties.  As 
examples  we  may  dte  Bessel's  functions  in  connexion  with 
drcular  cylinders,  Lam6's  functions  in  connexion  with  ellipsoids, 
and  toroidal  functions  for  anchor  rings.  The  theory  of  such 
functions  may  be  regarded  as  embraced  under  the  general  term 
harmonic  analysis.  The  present  article  contains  an  account  of 
the  principal  properties  of  ordinary  spherical  harmonics,  and  some 
indications  of  the  nature  and  properties  of  the  more  important 
of  the  other  classes  qf  functions  which  occur  in  harmonic  analysis. 
Spherical  and  other  harmonic  functions  are  of  additional  impor- 
tance in  view  of  the  fact  that  they  are  largely  employed  in  the 
treatment  of  the  partial  diflferential  equatbns  of  physics,  other 
than  Laplace's  equation;  as  examples  of  this,  we  may  refer  to  the 

equation  ^f^ifcVHf,  which  is  fundamental  in  the  theory  of  con- 

duction  of  heat  and  electricity,  also  to  the  equation-^  *JbVHi, 

which  occurs  in  the  theory  of  the  propagation  of  aerial  and 
electro-magnetic  waves.  The  integration  under  given  condi- 
tions of  more  complicated  equations  which  occur  In  the  theories 
of  hydro-dynanucs  and  dastidty,  can  in  certain  cases  be  effected 

by  the  use  of  the  functions  employed  in  harmonic  analysis.* 

I.  RdaHoH  between  Spherical  Harmonics  ef  Positive  and  Negatioe 
Degreet. — ^A  function  which  is  homogeneous  in  x,  y,  z,  of  oegree 
n  in  those  variables,  and  which  satisnes  Laplace's  equation 

is  termed  a  solid  spherical  harmonic,  or  rimply  a  ipherical  harmonic 
of  degree  n.  The  degree  n  may  be  fractional  or  imaginary,  but  we 
are  at  present  mainly  concerned  with  the  case  in  which  n  is  a  positive 
or  negative  integer.  If  x,  y,  fl  be  replaced  by  their  values  r  sin  9 
cos^,  rsin^sin^f  cos  9  in  polar  co-ordinates,  ti  solid  spherical 
harmonic  takes  the  form  f*/»('>  f ) :  the  factor  /.(ff,  f)  is  called  a 
surface  harmonic  of  degree  n.  If  V«  denote  a  sphencal  harmonic 
of  degree  n,  it  may  be  shown  by  di£FerentiatJon  that  v*(f*V.) 
"m(an +  IH  +  x)r*^«,  and  thus  as  a  particular  case  that 
V'('^^*~*Vii)"0;  we  have  thus  the  fundamental  theorem  that 
from  any  sphencal  harmonic  V*  of  degree  «,  another  of  degree 
— s— I  may  be  derived  by  dividing  v»  by  r**^.  All  n>faenca1 
harmonics  of  negative  integral  degree  are  obtainable  in  tnts  way 
from  those  of  positive  integral  degree.  This  theorem  is  a  par- 
ticular case  of  toe  more  general  invernon  theorem  that  if  F  (x,  y,  s) 
is  any  function  which  satisfies  the  equation  (i),  the  function 


fF^  J.Jl) 


also  satisfies  the  equation. 

The  ordinary  spherical  harmonics  of  poritive  integral  degnt  n 
are  those  which  are  rational  integral  functions  of  x,  y,  s.  The 
most  ^neral  rational  integral  function  of  degree  n  in  three  letters 
contains  i(n+i)(n-|-2)  coefficients;  if  the  expresnon  be  substituted 
in  (i),  we  have  on  eouating  the  coefficients  separately  to  sero 
in(n~i)  relations  to  oe  satii^ied;  the  most  general  spherical 
harmonk  of  the  prescribed  type  therefore  contains  i(n-J-0(fe-l-2) 
— iii(ii— i),  or  2f»+i  independent  constants.  There  exist,  there- 
fore, aw-f  I  independent  ordinary  harmonics  of  degree  n;  and 
corresponding  to  each  of  these  there  is  a  nqiative  narmonic  of 
degree— n  — I  obtained  by  dividing  by  r****.  The  three  inde- 
pendent harmonics  of  degree  i  are  x,  y,  s;  the  five  of  degree  a  are 
1^—^,  ^— x*.  ye,  MX,  xy.  Every  harmonic  of  degree  ii  is  a  linear 
function  of  an+i  independent  harmonics  of  the  degree;  we  pro- 
ceed, therefore,  to  find  the  latter* 


3.  Determination  ef  Harmonies  of  gieen  r^gree.— tt  is  dear  diat  a 
function  f(ax+by-\-a)  satisfies  the  equation  (!>,  if  a,  ft.  «  axe 
constants  which  satisfy  the  condition  4^+A*-H^*o;  in  particular 
the  equation  is  satisfied  by  (s+tx  cos  a+»y  da  a)*.  Taking  •  to 
be  a  positive  integer,  we  proceed  to  expand  this  rTpnrnsioii  in  a 
series  of  cosines  and  sines  of  multiples  of  a;  eadi  tern  will  tbca 
satisfy  (i)  separately.  Denoting  s^  by  Jb,  and  y-^ix  by  I,  ve 
have 

(s+cx  COS  a-\-ty  sin  a)—  (,+ltt-f.JJ.  -  JJ^J  ' 

whfeh  may  be  written  as  (2if)-"{(s-hftr)*-f«)|-.  On  cxpansioB  by 
TaykM^s  tneorem  this  becomes 

fa 

the  differentiation  applying  to  s  only  as  it  oocim  explidtly;  the 
terms  involving  cos  ms,  sin  «« in  this  expansion  are 

where  iii«i,  a, . . . «;  and  the  term  independent  of  •  Is 

On  writing 

(y-Htx}"-»"f**(oos  M^-t  sin  m4)2  mn  "9,  (y-\-tx)r^m 

«— r*(cos  M^+i  sin  m^)  siir^ 

and  observing  that  in  the  cxpanAon  of  (s+ue  cos  a.-|-«y  sin  a>* 
the  expressfons  cos  ma,  sin  ma  can  only  occur  in  the  coabinatiaa 
cos  iii(^— «),  we  see  that  the  relation 

^■n^TOl  Ssc(i^-f^-  '^■''-^^ZS^  SF^^-^ 

must  hold  Identically,  and  thus  that  the  tecus  in  the 
reduce  to 


(,4^)1  2pr*«»"»*<»sei*sin-#5p5(^-f^ 

j^^^  ^dnmaOnm^dn'e^s^'i^. 

We  thus  see  that  the  qAerical  harmonics  of  degree  «  are  of  the 
form 

where  ji  denotes  cos  9;  by  giving  m  the  values  o,  I,  9 . . .«  we  thns 
have  the  ste+i  functions  reciuixed.  On  carrying  out  the  differea- 
tiations  we  see  that  the  required  functions  are  of  the  form 

A[(x+.y)-*(x-»y)-l|  *^-i5z^i^^piV--«(«^-Hy»-|-iO  j 

^ a.4.aii-i  .S11-3  ^       ^  Tj-T^r         w 

where  m  *o,  i,  2, 3, . . . ». 

3.  Zonal,  Tesseral  and  Sectorial  Harmonics.— Of  the  system  of 
311H-1  harmonics  of  degree  n,  only  one  is  symmetrical  about  thsi 
axis;  this  if 

writing 


we  observe  that  PnOi)  has  n  leros  all  lying  between  *l, 
quently  the  locus  of  points  on  a  sphere  r^a,  for  which  P.U) 


vanishes  is  n  circles  all  parallel  to  the  meridian  pUne:  these  drdet 
di^de  the  rohere  into  aones,  thus  PaOt)  is  called  the  xonal  surfaoe 
harmonk  ot  degree  n,  and  /•?.(!»),  r^'P«0»)  are  the  solkl  aoosl 
harmonics  of  degrees  n  and  — •— i.    The  locus  of  points  on  a 

sphere  for  which  JJJ  m^.sin  "feasiC/^-i)*  vanishes  cooaistt  d 

n-m  circles  parallel  to  the  meridian  plane,  and  m  great  drcks 
through  the  poles;  these  circles  divide  the  spherical  surface  into 
quadrilaterals  or  rirotpa,  except  when  ••m,  in  which  case  the 
surface  b  divided  into  sectors,  and  the  harmonics  are  therefoit 
called  tesseral,  except  those  for  which  m-x*  which  are  oaDed 

sectorial  Denoting  (i-m")^^^?^  by  PTU).  the  tssserai 
surface  harmomcsare^  M^.P^Ccoef),  wbeie  »>-i.  a,  ...s-i. 
and  the  sectorial  harmonics  are  ^  n^.F^Coob  $%  The  foactiaaft 
P.(m),  PTCm)  denote  the  espressuns 
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(ii— iw)(ii— w  — i) 


3.211-1 


+  ...( 


(4) 


Eveiy  ordinary  harmonic  of  degree  ft  b  exprasnble  as  a  linear  func- 
tion of  the  system  of  an+i  zonal,  tessera!  and  sectorial  harmonics 
of  degree  n;  thus  the  general  form  of  the  surface  harmonic  is 

•  m 

dgP.O*)  +Z(tocoa  m^-\-bm  sin  m^)P.  (m).  (S) 

In  the  present  notation  we  have 

(i+»xcoi«+»y8in«)--f- j  P.U)+a24-^^jj^Lj^P*(M)co«iii(*-a)  | 
if  we  put  a«o,  we  thus  have 
(cos  •+.  sin  »  cos  ♦)"-P.(co8  »)+a2»"^jj~jy)P,  (coa  ^  cos  HI*, 


from  this  we  obtain  expressions  for  P»(co0  9),  P.  (cos  i)  as  definite 
integrals 

P.Ccos  9)  *^  fj  (cos  9+'  ain  9  cos  ^)-^ 


'(n-?L)f*^"*  »)  -J  fl  (cos  *+.  sin  9  cos  ^)<H»e  m^d4 


.} 


(6) 


4.  Derivation  of  Spherical  Harmonics  by  DiJferentiaHm.—Thit 
linear  character  of  Laplace's  equation  shows  that,  from  any  solution, 
others  may  be  derived  bv  differentiation  with  respect  to  the  variables 
X,  y,  t;  or,  more  generally,  if 

denote  any  rational  int^ral  operator. 

'W^ds/^ 
is  a  solution  ol  the  equation,  if  V  satisfies  it.  This  principle  has 
been  applied  by  Thomson  and  Tait  to  the  derivation  of  the  system 
of  an)r  mtegral  degice,  by  operating  upon  i/r,  which  satisfies  Laplace's 
equation.  The  operations  may  be  conveniently  carried  out  by 
means  of  the  folkmng  differentiation  theorem.  (See  papers  by 
Hobsoo,  in  th^  Messenger  of  MatkematicSt  xxiii.  1 15,  and  Proc.  Land. 
Maik.  See.  vol.  xxiv.) 

which  is  a  particular  case  of  the  more  general  theorem 
*/d    d    d\c/.\     <^,  <fF    .2""'  <<'"'F^. 


+2=p^p;^+...}/.0f.y.«)    (70, 


where  /■(«,  v,  s)  is  a  rational  integral  homogeneous  function  of 
degree  n.  The  harmonic  of  positive  degree  n  corresponding  to 
that  of  degree— If— I  in  the  expression  (7)  is 

)  ' ~a.2»-i"*'a.4.aii-i.a«-3~-  *  *  j-^"^*'  '•  ■^• 

It  can  be  verified  that  even  when  •  u  unrestricted,  this  expression 
satisfies  Laplace's  equation,  the  sole  restriction  being  that  of  the 
convenence  of  the  series. 

5.  ifaxwdl's-  Theory  of  Poles. — Before  proceeding  to  obtain  by 
means  of  (7^,  the  expresdons  for  the  xonal,  tesseral  and  sectorial 
harmonics,  it  b  convenient  to  introduce  the  conception,  due  to 
Maxwell  (see  Electricity  and  Magnetism,  vol.  i.  ch.  ix.},  of  the 
poles  of  a  spherical  harmonic.  Suppose  a  sphere  of  any  radius 
drawn  witii  its  centre  at  the  origin:  any  line  whose  direction-cosines 
are  /,  m,  n  drawn  from  the  orij^in,  is  called  an  axis,  and  the  ^int 
where  thb  axb  cuts  the  sphere  is  called  the  pole  of  the  axis.  Differ- 
ent axes  will  be  denoted  by  suffixes  attached  to  the  direction-oostnes: 
the  cosine  Qa-\'mty-^na)fr  of  the  angle  between  the  radius 
vector  >  to  a  point  (x,  y,  s)  and  the  axis  (/t,  m<,  nt),  will  be  denoted 
by  X4;  the  cosine  of  the  angle  between  two  axes  b  Uy+m^my+mnyt 
wnich  will  be  denoted  by  ^y.    The  operation 

;  differentiation 
The 
to 
a  singular  point  of  degree  aero  at  the  origin:  «k  b  called  the  strength 


when 


of  the  singular  point.  Let  a  dngular  pomt  of  degree  zero,  and 
strem^  «^'  be  on  an  axb  hi,  at  a  dbtance  a«  from  the  origin,  and 
also  suppose  that  the  origin  b  a  singular  point  of  strength— «•; 
let  «k  be  indefinitdly  increased,  and  a«  indefinitely  diminished,  but 
so  that  the  product  etut  b  finite  and  equal  to  eo',  the  origin  b  then 
said  to  be  a  singular  point  of  the  first  degree,  of  strength  «i,  the 
axb  being  hi.  Such  a  unsular  point  b  frequently  called  a  doublet. 
In  a  similar  manner,  by  placing  two  singular  points  of  degree,  unity 
and  strength,  ei,  — ei,  at  a  disunce  «i  along  an  axb  At,  and  at  the 
origin  respectively,  when  ei  is  indefinitely  increased,  and  «i  dimimshed 
so  that  eii  b  fimte  and  "ei,  we  obtain  a  singular  point  of  degree  a, 
strength  ot  at  the  origin,  the  axes  being  hi.  At.  Proceeding  m  thb 
manner  we  arrive  at  tne  conception  of  a  singular  point  ol  any  degree 
If,  of  strei^^  «•  at  the  origin,  the  singular  point  havii^  any  n  given 
axes  At,  At,. .  .A».  If  e»-i  f»^  Ix,  y,  s)  is  the  potential  due  to  a 
singular  point  at  the  origin,  ol  degree  n— i,  and  strength  e.^, 
with  axes  Ai,  Ai,...A«_t,  the  potential  of  a  singular  point  <»  degree 
*,  the  new  axb  of  which  b  A»,  b  the  limit  of 

€m^  ^..4  (*-/««t  y-«««t  »-»«a)  -e»a  ^^  (x,  y,  s); 

La  "O,  Le»^  « a»,  L«e«.4  "<■; 
thb  limit  b 

Since  ^"i/r.  we  see  that  the  potential  V,  due^o  a  singular  point 
at  the  origin  of  strength  «■,  and  axes  At,  At, .  •  .A«  b  given  by 

6.  Expression  for  a  Harmonic  with  ghen  Poles. — ^The  result  of 
performing  the  operations  in  (8)  b  that  v»  b  of  the  form 

where  Y»  b  a  surface  harmonic  of  degree  n,  and  will  appear  as  a 
function  of  the  angles  which  r  makes  with  the  n  axes,  and  of  the 
angles  these  axes  make  with  one  another.  The  poles  of  the  • 
axes  are  defined  to  be  the  poles  of  the  surface  harmonics,  and  are 
also  frequently  spoken  of  as  the  poles  of  the  solid  harmonics 
Y«r",  Y^f^^.  Any  spherical  harmonic  b  completely  specified  by 
means  of  its  poles. 

In  order  to  express  Y»  in  terms  of  the  positions  of  its  polo,,  we 
apply  Uie  theorem  (7)  to  the  evaluation  of  V.  in  (8).   On  putti^ 

f— • 
/■(x,  y,  %)'U{lrX+m,y^n^),  we  have 
r— I 

V  -i2!LDL     »  ft       fV     ■  r*V*  \  v 

^*    a=»ln!'f=V      a  2n-i'^2.A  2n-i.2n-y"J  ^ 

m 

JUlfX+nhy-^nfa). 

I 
By  Z(^"^)  we  shall  denote  the  sum  of  the  products  of  «  of  the 
quantities  §t,  and  ft- a;  ol  the  quantities  X;  in  any  term  each 
suffix  b  to  occur  once,  and  once  only,  every  possible  order  beinig 
taken.    We  find 

TKJx-^my+ns)  -Z(X«)f-,  A«n(Ix+iiiy+ii»)  -a2(M»X*-«)r^, 

and  generally 

A«-n(&-|-iiiy+ii»)  -a-»!  SO«"X"^)i*-*» ; 

thus  we  obtain  the  following  expresMon  for  ¥■,  the  surface  har- 
monic which  has  given  poles  ^,  At,  • «  Jb*; 

'■    ^      n\    dhidh»...dhm'r 


-Sl^-'>%-=^S?^l^^-^''^i 


(9) 


M-O 


where  S  denotes  a  summation  with  respect  to  m  from  ffi«o  to 
m  —  iff,  or  }(»— 1),  according  as  n  is  even  or  odd.  This  b  Maxwdl's 
general  expression  -  {ktc.  cit.)  for  a  surface  harmonic  with  given 
poles. 

If  the  poles  on  A  sphere  of  radius  r  are  denoted  by  A,  B,  C. . ., 
we  obtain  from  (9)  tne  following  expresnons  for  the  harmonics  of 
the  first  four  degrees: — 

Yj  -cos  PA,  Yt- J(3  cos  PA  cos  PB-cos  AB), 

Yt->i(i5  cos  PA  cos  PB  cos  PC-cos  PA  cos  BC-cos  PB  cos  CA 

.—cos  PC  COS  AB), 

Y<-i(35  cos  PA  cos  PB  cos  PCcos  PD-5Z  cos  PA  cos  PB  cos  CD 

+  ZCOS  AB  cos  CD). 

7.  Poles  ef  Zonal^  Tesseral  and  Sectorial  Harmonics. — ^Let  the  n 
axes  of  the  narmonic  coincide  with  the  axb  of  s,  we  have  then  by 
(8)  the  harmonic 

Si       ^f' 
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applying  the  tiheorera  (7)  to  evaluate  this  cxprenion,  we  have 


f*V* 


a  .4.2a— 1 . 3» 


—  I 


(2*01  J  J.    a(w-i)^^  .  J 


the  expreMiod  on  the  right  side  u  P"Oi),  the  lonal  wrface  har- 
monic; we  have  therefore 


P.OO 


The  sonal  harmonic  hat  therefore  all  !u  poles  cotnddeat  with 
the  s  axis.  Next,  suppose  a~m  axes  coincide  with  the  s  axis, 
and  that  the  remaining  si  axes  are  distributed  symmetrically  in 
the  pJane  of  x,  y  at  intervals  r/m,  the  direction  ooitnes  of  one  of 
them  being  cos  a  sin  «,  a    We  have 

Let  |">x+t7,  f  "X'ty,  the  above  product  becomes 
iHsidi  is  equal  to 

From  (7),  we  find 


this  becomes 


^+... ].«{«-*• 


3.2n 


hence 


-  (- 1)*§^'  ;r;r(cos  m^*>  sin  m^)  sln-»  J 

as  we  see  on  referring  to  (4);  we  thus  obtain  the  formulae 

It  b  thus  seen  that  the  tesseral  harmonics  of  degree  n  and  order 
m  are  those  which  have  n—m  axes  coincident  with  the  s  axis,  and 
the  other  m  axb  distributed  in  the  equatorial  plane,  at  angular 
intervab  wjm.  The  sectorial  harmonics  have  all  their  axes  in  the 
equatorial  plane. 

8.  D^ermuuuioH  of  ike  Poles  of  a  gaoH  Harwtonic. — It  has  been 
shown  that  a  spherical  harmonic  Yii(x,  y,  s)  can  be  generated  by  means 
of  an  operator 

the  function  /•  being  so  chosen  that 

Y.Cx. y. «) -(-i)»§Sr|  i-j:5|!r7+. . .  |/.(x. y,  s); 
this  relation  shows  that  if  an  expression  of  the  form 

is  added  to/i(x,  y,  s),  the  harmonic  Y»(x,  y,  s)  is  unaltered;  thus 
if  Y*  be  regarded  as  given,  /»(x,  y,  s)  "0*  b  not  uniquely  deter- 
mined, but  nas  an  indefinite  number  of  values  differing  by  multiples 
of  x^+y +'.  In  or^er  to  determine  the  poles  of  a  given  harmonic. 
fn  must  be  so  chosen  that  it  is  resolvable  into  linear  factois;  it  will 
be  diown  that  this  can  be  done  in  006,  and  only  one,  way,  so  that 
the  Doles  are  all  real. 

It  X,  y.  s  are  such  as  to  satisfy  the  two  equations  Y»fx.  y,  s)  "0, 
ji^+y*+>^""0,  the  equation  /.(x,  y.  s)  is  also  satbfied;  the  problem 
of  determining  the  poles  is  theraore  eouivalent  to  the  algebraical 
one  of  reducing  Y»  to  the  product  of  linear  factors  by  means  of 
the  relation  Ji^-F>'+^"0,  between  the  variables.   Suppose 

Y.U,  y.  s)  -Antf,»-p«iO'-HM)+U^+/+')V»^U.  y.  s), 


we  see  that  the  plane  /<x-(;m^-fHM'*0  passes  throa|:li  two  of  the 
aa  generating  lines  of  the  imaginary  cone  ji^4-y+^»0,  ia  which 
that  cone  is  utemcted  bv  the  cone  Y«(x,  y.  mi  "0.  Thus  a  pdc 
(/•>  Ma,  Ma)  is  the  pole  with  respect  to  the  cone  1^-1-3^+^  ■~0,  of  a 
l^ane  pawns  through  two  of  the  generating  lines;  the  number 
of  systems  01  poles  is  therefore  a(3a— i),  the  number  of  ways  of 
taking  the  an  generating  lines  in  pairs.  Of  these  systems  of  poks^ 
however,  only  one  b  real,  vix.  that  in  which  the  lines  in  each  psir 
correspcHid  to  conjugate  complex  roots  of  the  equatlona  Ya«Ok 
x^+l'+^-O*    Suppose 

«  y    ^     s 

•i+<A    •«+«A    oi-HK 
gives  one  geaenting  line,  then  the  conjugate  one  b  pven  by 

X  y  s 

and  the  corresponding  factor  ijc+siy+«s  b 

X  y  a 

«i-i-i/fi  affiA  ««+i/'t 

Si— <A  at— iA  mf^t 
which  b  real.  It  b  obvious  that  if  any  non-conjugate  psir  of 
roots  b  taken,  the  corresponding  factor,  siiid  therefore  the  pole,  n 
imaginary.  There  b  therefore  only  one  system  of  real  poles  of  a 
given  harmonic,  and  its  determination  requires  the  solution  of  aa 

2uation  of  degree  an.    Thb  theorem  b  due  to  Sylvester  {PkA. 
og.  (1876),  ;sth  series,  vol.  ii., "  A  Note  on  Spherical  Harmonics  "). 
9.  Exprtsston.  for  the  Zonal  Harmonic  with  any  Axis. — ^Tbe  aoflsl 
surface  narmonic,  whose  axb  b  in  the  direction 

or  PuCoosfoosV+sin^sin^oos^— ^0;  thb  b  expressible  as  s 
linear  function  of  the  system  of  xonal,  tesseral,  and  sectorial  bar> 
monies  already  found.  It  will  be  observed  that  it  b  syininetrical 
with  respect  to  (x,  y,  s)  and  (x',  y,  s'),  and  must  thus  be  capabk  of 
being  expressed  m  the  form 

aJ>,(costf)P.(cosO+5«iJ*r(cos«)Pr(cosOcos«i(^-*'). 

and  it  only  remains  to  determine  the  co-eflicients  «•,  «i,  ...a»...a- 
To  find  thb  expression,  we  transform  (x'x-i-y'y-f~s'<)*t  vhae 
X,  y.  s  satisfy  the  condition  x^-l-y"+^-0;  writing  |-iX-H;k 
V-x-iy,  I'-x'-t-iy*,  V -«'-»>',  we  have 

(»'+yy'+"'>*-(h'«+H'^+»0* 

which  equab 

the  summation  being  taken  for  all  values  of  a  and  b,  such  thit 
a-\-h^t  a>b;  the  values  a«0.  6*0  corresponding  to  the  term 
(ss')*.    Using  the  relation  {«  «  — l^,  thb  becomes 

putting  a—h^m,  the  coefficient  of  |"»"  ■,  on  the  r^ht 


'='  y*  ■'  •  o  /« 
p-t  Jr.  p,  u  r.  I - 


a"^^  H{m-^b)\{n~m-2b)\^'»'^^' 


from  h^O  to  b^Jdn—m),  or  ^(wm— 1).  according  as  a-ai 
b  even  or  odd.   llib  coefficient  is  equal  to 

in  order  to  evaluate  thb  coefficient,  put  a«i,  x*  «  t  cos  s. 
y^t  sin  a,  then  thb  coefficient  b  that  of  (t  cos  «-i-ttn  a)",  or  cf 
»*r^"*«  in  the  expansion  of  (s'+tx'  cos  a-t-ty'  sin  «)*  in  powen  of 
«~M  and  <M,  thb  has  been  already  found,  thus  the  f«>rffa.ifiit  b 

Similariy  the  coeffident  of  i|«s"~*  b 

hence  we  have 

jJj(»'+y/+»0— '•P-Ccos  0+»ttPr(cos  Of  cos  i»#'(r-N*) 

+4sinm*'Ci--ni(^ 

In  thb  RMlt,  change  x,  y,  s  into 

a    a    a 
Sx'^y  3i* 
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madletttdi  ddeopenteon  i/fkthenln  vutneol  (lo),  we  have 
{^n^»p.(S^±^D^±^  -P.(aM90M^+iin9Hn^0M?=7) 

which  is  known  as  the  addition  theorem  for  the  function  Pa. 
It  has  inddentaUy  been  proved  that 

-<''~*>at4.T"'^'°*"-*''^+  { •    <"' 

which  is  an  expresnon  for  PT  (cos  0)  alternative  to  (4). 

10.  Legendn's  Coefficitnts. — ^The  reciprocal  of  the  distance  of  a 
point  (f,  9t  4)  from  a  point  on  the  s  axis- distant  f'  from  the  origin  b 

(f«-2rr'#i+f^)-» 

which  satisfies  Laplace's  equation,  /■  denoting  00s  9.  Writing 
this  expression  in  the  forms 

it  is  seen  that  when  rKr',  the  rxpreision  can  be  expanded  in  a 
converaent  leries  of  powers  of  rir*,  and  when  r'  <  r  in  a  convergent 
series  of  powers  of  r/r«   We  have,  when  Vi2it — A)*  <  I 

(i-a*l.+*0**-i+*(aM-*)+j^(?»M-*)«+. . . 

I.3'S» « .3ti~I 


+ 


iA-(2/i-*)-+... 


3.4<  •  •2l> 

and  since  the  series  Is  absolutely  conveigent,  it  may  be  rearranged 
as  a  series  of  powers  of  A,  the  coeflkient  of  A^  b  then  found  to  be 
1 .3.5. .  .an-!  {  .    nin-i)^  .  it(ii-i)(n--aKn--3)  ^       ) 
i.2.$...n     l'^     2.2»— i*^     ^    2.4.2*— I. an— 3  '■     '"  } 
thid  b  tlie  expression  we  have  already  doioted  by  P»Oi) ;  thus 

(i-2*M+*0'*-P.O«)+AP,0«)4-...+**P.U)+....  (ID 

the  function  P«(^)  may  thus  be  defined  as  the  coefSdent  of  iP  in 
this  expansion,  and  from  thb  point  of  view  b  .called  the  Legendic's 
coefficient  or  Legendre's  function  of  degree  •,  and  b  identical  with 
the  sonal  harmonic  It  may  be  shown  that  the  expansion  b  valid 
for  all  real  and  complex  values  of  k  and  |i.  such  that  mod,  h  b  less 
than  the  smaller  of  the  two  numben  mod.  (m^V#^— !)•  We  now 
see  that 

(f*-2rr'  n+f^H 
b  ezpfCflttble  in  the  form 


iriien  r  <  f',  or 


0 


X 


^p.« 


Wefindabo 


iriien  f'  <  f :  it  follows  that  the  two  expressions  f*P»(fi),  r^Pm^jt) 
are  lolutions  of  Laplace's  equation. 
The  values  of  the  first  few  Legendre's  coefficients  are 

P.O0-I.  PiW-^,  Pf0i)-5(3*^-l),  P«(M)-|(5ii'-3ii) 

P«0i)-5(3SM«-3O»^+3),  Pi0i)-|(63ii"-70».'+l5*«) 

P«Oi)  -^(a3iJ^-3i5»i*+io5>-5).  PiW  ^■^A^-69yt* 

+3i5*«*-3*i). 

P.(i)-i,P.(-0-(-i)- 

P.(0) -0. or (-i)i''3g  ••«"' 

•ooording  as  n  b  odd  or  even;  these  values  may  be  at  once  obtained 
from  the  expannon  (13),  by  putting  #1*1,  o,— t. 

II.  AddHiomU    Expfnsums   for    Lefmdn's    Co^fieieuU.-^Tht 
rH|iiTiiiiiwi  (3)  for  FmW  may  be  written  m  the  form 

with  the  usual  notation  for  hypergeometric  serfes. 
On  writing  thb  series  in  the  reverK  order 

P.W-(-i)i-    /,  ;' A  V  F(-y  ^ i* '') 
'^)'(3«)'  ^  »    '    '    ' 
or 

2         '"T"* 

lOOonCng  as  *  b  even  or  odd. 
XXV  Hit 
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Ffom  the  identity 

(i  -aA  cos  f+AO-i  -(I  -**0"Ki  -*r>0^.. 
it  can  be  shown  that 

By  (13),  or  by  the  formula 

which  b  known  as  Rodrigue's  formula,  we  may  prove  that 
p>(co,#),i-6LH}g^.£^(«ta)^njj^n(n^,)^|^ 


(IS) 


Also  that 
P.(cos#)< 


(IQ 


i}  i-7tai^+-5^tan«5-.,.| 

-ooi^F  (-«,  -•,  I,  -tarf^ . 
By  means  of  the  Identity 

(i-2*^+Ao-«-ii-*i.)-*|  1 1  y  1"];^  j-», 

it  may  be  shown  that 

P.(co.#)  -coe^  }  i-!!6^tarf».h»(»"')<j-?)<*-a)ttt^-^  j 

-coe^(-iflh  i-Jm  I,  -tanW).  (i/) 

Laplace's  definite  intcgril  expression  (6)  may  be  trusfonned 
into  the  expression 

If'  <g» 

by  means  of  the  relatioB 

O1+ V?^  cos  ♦Xii-  V^ITT  cos  f)  - 1. 


Two  definite  integral  expressions  for  Pii(m)  given  by  Dtrichlet  have 
been  put  by  Mehler  into  the  forms 

'J  Wacos^-acosr"    «J  •Vaoosf-acos^  " 

When  «  b  laige,  and  9  b  not  neariy  equal  to  o  or  to  r,  an  approximate 
value  of  P»(oos9)  b  \2f1nr  sin  0^  sinl(«+l)«+H- 

12.  lUolimu  ftelMM  sMuessht  Le§tHdn's  Co^fiekmlt  ami  Iktk 
D€ri9aHmi,—U  (i  ^2ktk+V)-i  be  denoted  by  «,  we  find 

(i-J»ii+*«)g+CI-|i)«-0; 

on  substituting  Zli*P.  for  «.  and  equating  to  aero  the  coefficteot «( 
Ap,  we  obtain  the  relation 

fiP.-  (an-  i)ia>.^+(|i  -  i)P»^  -0. 

From  Laplaoe'a  definite  integral,  or  otherwise,  we  find 

W-i)§-»0iP.-P*4)  -  -(a+i)(4*-P*^ 
We  may  also  show  that 

.rfP»   rfP»a    ^o 


0»+i)P.— 1^-4^ 

C«»»+i)P.-^-^ 

(>»+i)^-a»+i)^-H.^ 

C»+i)W-i)^-»(«+i)CPiH*-P^ 

^  -  (an- i)P^+C2ji-5)P^+(an-9)P»..+ . .  •> 

the  last  tenn  being  3P1  or  P«  aocotding  as  «  b  even  or  odd. 

13.  Integnl  ProptrHts  of  Letntdn*s  Co€ffiiCienU.— It  may  bl 
shown  that  if  P.(fi)  be  multiplied  by  any  one  of  the  numben  l.  m 
1^,  ...  mT*  and  the  product  be  integrated  between  the  Umits  i,-  i 
with  respect  to  ^  the  result  b  sero,  thus 

/  VP.(ft)<fM  -0,  «  -0, 1,  a,  . . .  fi- 1.  (i«) 

To  prove  thb  theorem  we  have 
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oo  intMradng  the  eiuieiaton  ft  dinet  by  parts,  and  remembering 
that  (/if— I)*  and  its  first  •— i  derivatives  all  vanish  when  m~  *!• 
the  theorem  is  estaUished.  This  'theorem  derives  additional 
importance  from  the  fact  that  it  may  be  shown  that  AP»Oi)  is  the 
only  rational  integral  function  of  dmee  n  which  has  this  property; 
from  this  arises  the  importance  of  the  functions  P*  in  the  theory  of 
quadratures. 

The  theorem  which  lies  at  the  root  of  the  applicability  of  the 
functions  P*  to  potential  problems  is  that  if  n  and  »'  are  unequal 
integen 


P. 


P.,(M)P.(M>f/.-0. 


(19) 


which  may  be  stated  by  saying  that  the  integral  ol  the  product  of 
two  Lq^endre's  coeflScients  of  different  degree  taken  over  the  whole 
of  a  spherical  surface  with  its  centre  at  the  origin  b  sero;  this  is  the 
fundamental  harmonic  property  of  the  functions.  It  is  immediately 
dedudble  from  (18),  for  if  •'  <»,  P.'Cm)  is  a  linear  function  of  powers 
of  Ml  whose  indices  are  all  less  than  n. 

When  Ji'-*ii,  the  integral   in   (19)   becomesj     (P»0i))*4m;  to 

evaluate  this  we  write  it  in  the  form 

on  integrating  n  times  by  parts,  this  becomes 

M^^  W-  0-^  V-  .)V^  or  ^oTJ'  --^ 
which  on  putting 

ji-i(i-m  becomes  a^J^^«"U -«)"rfm 


fjP.O.)Ni.-S^.  do) 

14.  Expatuion  ef  Functions  in  Series  of  Le^endr^s  Cotffidaita, — 
If  it  be  assumed  that  a  function /(m)  given  arbitrarily  in  the  interval 
^— — I  to  +1,  can  be  represented  oy  a  series  olLegendre's  co- 
effidenU  a«+aiPi(|i)  +aflPt(M} +•  •  •  -faJPaO*)  +•  •  -and  it  be  assumed 
that  the  series  converges  in  general  uniformly  within  the  interval, 
the  coefficient  a  can  be  determined  by  using  (19)  and  (30);  we  see 
that  the  theorem   (19)  plays  the  same  part  as  the  properly 

j'^«ie^ii'0d9-iO.  (11  ^nO  does  in  the  theory  of  the  expansion  of 

functions  in  series  of  dncular  functions. 
by  P»  (m)i  we  have 


hence 


On  multiplying  the 
«!j^fP.(M)}«*»-/^(M)P.W/. 


►-^/L/WP-CmX^. 


hence  the  series  by  which  /(m)  is  in  genetal  represented  in  the  interval 
is 

2^2!^P.0i)/V0*0P.0i')*.'.  C«) 

The  proof  of  the  possibility  of  this  representation,  induding  the 
investigation  of  sufficient  conditions  as  to  the  nature  of  the  function 
fOt),  that  the  series  may  in  general  converse  to  the  value  of  the 
function  reauires  an  investigation,  for  which  we  have  not  space, 
similar  in  character  to  the  corresponding  investigations  for  series 
of  drcular  functions  (see  Fourier  s  Sbribs).  A  complete  investi- 
gation of  this  matter  is  given  by  Hobaon,  rroc.  Lona.  Math,  Soc., 
2nd  series,  voL  6,  p.  388,  and  vol.  7,  p.  24.  See  also  Dini's  Serie  di 
Fourier. 

The  expansion  may  be  applied  to  the  determination  at  an  external 
and  an  internal  point  of  the  potential  due  to  a  distribution  of  matter 
of  surface  density /(/>)  placed  on  a  spherical  surface  r^a.   If 

Vi-r\^p.(M),  v.-zA.^p.o.), 

we  see  that  Vt,  V«  have  the  characteristic  properties  of  potential 
functions  for  the  spaces  internal  to,  and  external  to,  the  spherical 
surface  respectively;  moreover,  the  condition  that  Vi  is  continuous 
with  V«  at  the  surface  r^a,  is  satisfied.  The  density  of  a  surface 
distribution  which  produces  these  potentials  b  in  accordance  with 
a  known  theorem  in  the  potential  theory,  given  by 


hence 


1  /dV(    aVA 
■4?V"5r""F/ 


T^a^ 


^«7^|Z(aii+i)A«P.0i):  on  comparing  thb  with  the  scries  (21), 


ire  have  A,-2rt^J[^(M0P.(M')<V. 


Vi-2«»2$p.(^)J^o.OP.Oi'yv 

V.-a«fl^P.0.)/^O.')P.(M')*i' 

are  the  required  expresdons  for  the  internal  and  external  pw^ottMly 
due  to  the  distribution  of  surface  density  /(|i). 

15.  Integral  Properties  ef  Spherical  Harmonies. — The  fundamcfltal 
harmonic  property  of  q>hcTical  harmonics,  of  which  procertv  (19) 
is  a  particular  case,  is  that  if  Y.(x,  y,  s),  2iir(x,  y,  t)  be  two  (ordinary) 
spherical  harmonics,  thctt. 


//^ 


Y.Cx,3r,s)Z^(x.3r.x)dS«Op  (2s) 

iriien  n  and  n'  are  unequal,  the  integration  being  taken  for  every 
element  iIS  of  a  spherical  surface,  of  which  the  origin  b  the  centie. 
Since  ^Y.-O,  v^Z.^ -0,  we  have 

JJJ(y.V*2W-2>;V^^)dwfyds-0, 

the  integration  bdng  taken  through  the  volume  of  the  qjhereof 
radius  r;  thb  volume  integral  may  be  written 

///U(v.t=-2^)+4(v.t-^) 

by  a  well-known  theorem  in  the  integral  calculus,  the  vqione 
integral  may  be  replaced  by  a  surface  integral  ^hrer  the  spberkal 
surface;  we  thus  obtain 


+?(v^-^)  !*-= 


on  using  Euler's  theorem  for  homogeneous  functions,  this  becomes 

whence  the  theorem  (22),  which  b  due  to  Laplace,  b  proved. 
The  integral  over  a  mherical  surface  of  the  product  of  a 

ord<  -    - 


harmonic  of  degree  n,  and  a  sonal  surface  harmonic  P«  of 
degree,  the  pole  of  which  b  at  (x',  y,  s')  b  given  by 

JJy.Cx.  y.  ,)P^-5^^jtfHSY.(x'.  y,  o;  «) 

thus  the  value  of  the  integral  depends  on  the  value  of  the  spherical 
harmonic  at  the  pole  of  the  sonai  harmonic 
Thb  theorem  may  also  be  written 

y^'j^V.(tf,  ♦)P.(cos  9  cos  »'+sin  #  sin  ^  cotj^^dpd^ 

To  prove  the  theorem,  we  observe  that  V*  b  of  the  form 

d«P,(p)  +Z(a»  cos  m^-f-flk  sin  m4)?i{M) ', 
to  determine  a%  we  observe  that  when  #i"i, 

P.(M)-i.PrOi)-0; 

hence  a«  b  equal  to  the  value  V.(0)  of  V.  (#,  4)  at  the  pole  9*0 
of  P»(m).  Multipljr  by  Pmip)  and  integrate  over  the  sorface  of  the 
tjph/ert  of  radius  unity,  we  then  have 


^V.«l). 

if  instead  of  taking  m*  i  as  the  pole  of  Fmi/d  we  take  any  other  point 
in't  ^'J  we  obuin  the  theorem  j[23). 

If  f(x,  y,  s^  b  a  function  which  b  finite  and  contmuoos  throat 
out  the  interior  of  a  sphere  of  radius  R,  it  may  be  shown  tint 

//y.(x,  y.  .)/(x.  y.  .)cB.4'R-^*^5f5Lj,  |  i+j^^ 

+2.4.2«^.a»+s"'''*  (^•(s*  I?  &)f^y*^ 

where  X,  %  s  are  put  coual  to  aero  after  the  operations  have  bees 
performed,  the  integral  odnff  taken  over  the  surface  of  the  sphere 
of  radius  R  (see  Hobson,  "  On  the  Evaluation  of  a  certain  Surface 
Integral,"  Proc.  Lond.  Math.  Soe.  vol.  xxv.). 

The  following  case  of  thb  theorem  should  be  rennrked:  If 
/»(*,  y*  s)  b  homogeneous  and  of  degree  n 

//y.(x.  y.  i)/.(x,  y,  «)<B-4»R«-«^|5bY.(^.  ^  ^/.(*.y.iJ 

^  /•(«•  y.  s)  b  a  spherical  harmonic,  we  obtain  from  thb  a  theorea, 
due  to  Maxwell  (Electrieily,  vol.  i.  ch.  ix.), 

XT Y-C«.  y.  «)/.(x.  y.  «)<B-^^  51  SSS^TTa^^  ^  "* 
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where  kik»...im  are  the  axes  of  Y^  Two  harmonics  of  the  same 
degree  are  said  to  be  conuigate,  when  the  surface  intenal  of  their 
product  vanishes;  if  Y*.  Zm  are  two  such  harmonics,  tne  addition 
of  coojugacy  is 


^•(s'|r5)Wx.»..>o- 


Lord  Kdvin  has  shown  how  to  express  the  conditions  that  211+1 
harmonics  of  degree  11  form  a  conjugate  system  (see  B.  A.  ReperU 
1871). 

161  Expamsien  cfa  PtmeHen  in  a  Series  ef  Spkerieal  Harmonics. — 
It  ca^  be  shown  that  under  certain  restrictions  as  to  the  nature  of  a 
funcuon  F(m.  ^)  given  arbitrarily  over  tlie  surface  of  a  q>here, 
the  function  Can  be  represented  by  a  scries  of  spherical  harmonics 
which  converges  in  general  uniformly.  On  this  assumption  we 
see  that  the  terms  of  the  scries  can  he  found  by  the  use  of  the 
theorems  (aa),  (23).    Let  F(m.  i>)  be  represented  by 

v;(m.  ♦)+V,(m.  *)+.  ..+V.(m,  ♦)+...; 
chax^  m  ^  into  n\  ^'  and  multiply  by  

P»(co8  9  cos  ^+sin  9  sin  ^  cos  T^^, 
we  have  then 

J"j!,FOi',  ♦')P«(cos  9  cos  •'+8in  9  sin  91'  cos  J^^m'^*' 

-  JjI'J^V.Oi',  ♦*)?•(<»•  9  cos  »'+sih  »  sin  »'  cos  iT^d/tW 

hence  the  series  which  represents  F(m,  i)  fs 

i»2^  (2II+I)  f  "/^FO.',  ♦OP-Cco"  »  cos  r 
0 

+8tn  9  sin  tf'  cos  ^''^')dtt'd4>*.        (24) 

A  rational  integral  function  of  sin  0  cos  ^,  sin  0  sin  ^,  cos  9  of 
degree  n  may  be  expressed  as  the  sum  of  a  series  of  spherical  har- 
monics, by  assuming 

/.(x.  y,  s)- Y.+f«Yi^+r«Y,M+. . . 
and  determining  the  solid  harmonics  Y*.  Y»-t,. . .  and  .then  letting 
fi,  in  the  result. 

Since  \^(f^Ym^  ^2s(2n^3s-\-i)r'^-^m^,  we  have 

vy.-2(2ii-i)Y-,+4(a»-3)'*y-  +6(aji-5)r*Y»-,+. . . 
vy.-2.4(a»-3)(aii-5)YiN.4+4.6(3»-5)(a»-7VY»u+ ...     • 
the  last  equation  being 

VV«»"»(«+0(«-^)(»-i)...Y»,  if  fi  is  even, 

^  V*V«-(«-i)(»»+2)(»-3)«. .  Y,,  if  11  is  odd 

from  the  last  equation  Yo  or  Yi  is  determined,  then  from  the  pre- 
ceding one  Ya  or  Yt.  and  so  on.  This  method  is  due  to  Gauss  (see 
CoUected  Works,  v.  6y>). 

As  an  exarof^  of  the  use  of  spherical  harmonics  in  the  potential 
theory,  suppose  it  required  to  calculate  at  an  external  point,  the 

Ktential  of  a  neariy  q>herical  body  bounded  by  r-a(i+c«),  the 
d]r  being  made  of  homogeneous  material  of  density  unity,  and 
u  being  a  given  function  of  9,  jd^  the  quantity  •  being  so  small  that 
its  square  may  be  neglected.    The  potential  is  given  by 

where  t  is  the  angle  between  r  and  r';  now  let  u*  be  expanded  In 
a  series 

Y.(m'.  *0+Yi(m',  *')+...  +Y,(m'.  *')+... 
of  surface  harmonics;  we  may  write  the  expression  for  the  potential 

+^P.(cos7)  +  ..    \r^'d„W 
wliichis, 


»+3 


^(i+«-»-3«OP.(cos7)  \dM'd4^' 


on  substituting  for  n'  the  series  of  harmonics,  and  uring  (22),  (23), 
this  becomes 


4*«^[37+- 1  pY»(^  ♦)-|^Y.(^  ♦)+. . . 


+ 


Tu 


JJJ^Y.(^,  ♦)  +  ...}] 


which  is  the  required  potential  at  the  external  point  (f,  #,  4)- 

17.  The  Normal  SiUntions  ef  Laplace's  Eqitahan  in  Polars. — If 
ku  at.  As  be  the  parameters  of  thrre  orthogonal  sets  of  surfaces,  the 
laigth  of  an  elementary  arc  ds  may  be  expressed  by  an  equation  of 

the  form  <fi*-^+gf£4+|^  where  H»,  H..   H«  aie 


functions  of  kj,  hu  Ai,  which  depend  on  the  form  of  these  parameters; 
it  is  known  that  Laplace's  equation  when  expressed  with  hi.  At,  k 
as  independent  variables,  takes  the  form 

In  case  the  orthogonal  surfaces  are  concentric  spheres,  co-axiat 
circular  cones,  and  planes  through  the  axes  of  the  cones,  the  para- 
meters are  the  usual  polar  co-ordinates  r,  9,  4,  and  in  thu  case 

Hi  - 1,  Hi  «  -,  Hi  -pjjrj-j,  thus  Laplace's  equation  becomes 

Assume  that  V-Re*  is  a  solution,  R  being  a  function  of  r  only, 
e  of  9  only.  «  of  ^  only;  we  then  have 

Thb  can  only  be  satisfied  if-^^^^t^)  is  a  constant,  say 
"("+X),  ^jj^^  is  a  constant,  say— m*,  and  d  satisfies  the  equation 

if  we  write  u  for  0,  and  |i  for  sin  9,  this  equation  becomes 

From  the  equations  which  determine  R,  O,  «,  it  appears  that 
Laplace's  equation  is  satisfied  by 

f*  cos    .      a 
r^»  sin"^  •  •• 
where  u  is  any  solution  of  (26) ;  this  product  we  may  speak  of  as 
the  normal  solution  of  Laplace's  equation  in  polar  co-ondinates; 
it  will  be  observed  that  the  constants  n,  m  may  have  any  real  or 
complex  values. 

18.  Legendre's  Equation. — If  in  the  above  normal  solution  we 
consider  the  case  m «0,  we  see  that 

is  the  normal' form,  where  «•  satisfies  the  equation 

known  as  Legcndre's  equation;  we  shall  here  conader  the  q)ecial 
case  in  which  n  u  a  positive  integer.  One  solution  of  (27)  will  be 
the  Legendre's  coefficient  P»(m),  and  to  find  the  complete  primitive 
we  must  find  another  particular  integral;  in  considering  the  forms 
of  solution,  we  shall  consider  |i  to  be  not  necessarily  real  and  between. 
*i.    If  we  assume 

as  a  solution,  and  substitute  in  the  equation  (27),  we  find  diat  iii»ii, 
or-—  n— I,  and  thus  we  have  as  solutions,  on  determining  the  ratioa 
of  the  coeificients  in  the  two  cases. 


{'--^^.^+••1 


and 


(  iAn+i)(n+7)  I  .  (n-H)(n-t-a)(«-h3)(a-i-4)  i  ,  I 
''(!••«'  a.aa-i-3  m"*'^  •  a.4.an+3.2n-t-5  ^?^^'"\ 
the  first  of  these  series  is  (m  intc^l)  finite,  and  represenu  P»(ai), 
the  second  is  an  infinite  senes  which  is  convergent  when  mod  |i  >  i. 


If  we  choose  the  constant  /I  to  be 


I  .2 


the  second 


3.5.  .  .211-1-1  • 

solution  may  be  denoted  by  Qm(M)i  a^nd  is  called  the  Legendre's 
function  of  the  second  kind,  thus 
1.2.3. 


0.0.)- 


^  •  3  •  •  •  •  W 


.n   (    I    ,  (n+iKn+a)    I    .         J 


,  1^3.  -f  •  '  F /gill.  !»±?,  2!±3.  ' )     (a8) 
3.5...2II-I-1  !•"♦>    V  a       2         2      ;?/      ^  "' 

This  function  QrCm).  thus  defined  for  mod  #1  >  I,  is  of  conaderable 
importance  in  the  potential  theory.  When  mod  m  <  i.  we  may  in  a 
sinailar  manner  obtain  two  series  in  ascending;  powers  of  m  one 
of  which  represents  P»(i*),  and  a  certain  linear  function  of  the  two 
series  recments  the  analyrttcal  continuation  of  Q»(m)  as  defined 
above.    The  complete  primitive  of  Legendre's  equation  is 

«-AP.CM)+BQ.ai). 

By  the  usual  rate  for  obtaining  the  complete  primitive  of  an  ordinary 
differential  equation  of  the  second  order  when  a  particular  integral 
u  known,  it  can  be  shown  that  (27)  i>  satisfied  by 

the  lower  limit  being  arbitrary. 
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FcOm  tUt  form  it  on  t)e  ibown  tbmt 

OiW-jP-Oi)  log  5±|-w^w. 

where  yfm^ijt)  is  •  ntional  tnteppnRl  function  of  deme  fi— i  in  m; 
it  can-  be  shown  tliat  this  fdrm  is  in  agreement  with  the  definition 
of  0»0()  by  series,  for  the  case  mod  tt>i.  In  case  mod  |k<i  it  b 
convenient  to  use  the  symbol  QmCm)  for 


3P.W  Jo«  i±5- w»^w. 


which  is  real  when  /i  is  real  and  between  *x^  the  function  Qtip) 
in  this  case  it  not  the  analytical  continuation  of  the  function 


yn  thfcform 


and  it  can  also  be  ejniiesaed  in  the  form 

It  can  easily  be  shown  that  the  fohnula  (a8)  is  equivalent  to. 

wbkh  is  analogous  to  Rodrijpie's  expression  for  P»(;i). 
Another  expression  of  a  similar  character  is 

It  can  be  shown  that  under  the'  condition  mod  {n-'VC*^— 0) 
>mod  Im— VC^"!)}.  the  function  i/0<— a)  can  be  expanded  in 
the  form  Z(2ii+i)Pii(a)0»(M);  this  expansion  u  connected  with  the 
definite  integral  formula  for  Qmiji)  which  was  used  by  F.  Neumann 
••  a  definition  of  the  function  0»O*)t  thu  is 

which  holds  for  all  values  of  n  which  are  not  real  and  between  *  I. 
From  Neumann's  integral  can  be  deduced  the  formula 

^^^  -/i  u+v(^%.coJi*r* 

whidi  holds  for  all  values  of  u  which  are  not  real  and  between 
*  It  provided  the  sign  of  VOr— i)  is  properiy  chosen;  whenii  is 
real  and  greater  than  i,  V  0^— i)  has  its  positive  value. 
By  means  of  the  substitution. 

iM+VO'-O.cosh  *HM-VOi^-i).cosh  xl-i. 

Che  above  integral  becomes 

0»Cm)  -  J^m- V  Cm»-  I)  .cosh  xNx.  where  »-5log.J±f 

This  formuU  gives  a  simple  means  of  calculating  (^(m)  for  small 
values  of  fi;  thus 

Q.O.)->x-|iog^. 

Qi(;i)-|i»-VCf?-i).iinh  »-M.|logJ±J-i. 

Neumann's  integral  affords  a  means  of  establishing  a  relation 
between  succesave  Q  functions,  thus 

,.jn^aP.(a)t^n-OP>^H-(^-O^^U)i« 

--|/li(a»-i)Pi^(«)-o. 
Again,  it  may  similarly  be  proved  that 

9.  Letrndn  AssociaUi  FuncHotu. — Retumii^  to  the  equation 
(36}  satisfied  by  «?  the  factor  in  the  normal  forms  ^^^Si  m^.a?* 

we  shall  consider  the  case  in  which  »,  m  are  positive  Integers,  and 

nSim.  Let  «->(a^-i)W.  then  it  will  be  found  that  v  satisfies 
the  equation 

(i-i^-a(«+i)l$+(»-«)(»+«+'>-a 


If,  In  Legendre's  eqiiatkm,  we  differentiate  m 

(«-«')5?5-a(iii+i)<i5jjsft+0i-iii)(ii+jii+i)^-o: 

it  follows  that  v-j^'hence  «C  -  0^-0*3^* 
The  complete  aolutibn  of  (36)  b  therefore 

when  Jib  real  and  Ues  between  *i,  the  two  functions 

are  called  Legendre's  assodated  functions  of  degree  •,  aad 
order  m,  of  the  first  and  second  kinds  respectively.  When  #1  m 
not  real  and  between  *i,  the  same  names  are  given  to  the  two 
functions 

in  dther  case  the  functions  may  be  denoted  by  PrOi)t  (f  M- 
It  can  be  shown  that,  when /i  b  real  and  between  ^i 

»tW-3^==^  ({^  •■^0.-.)-0i+.}«1 

In  the  same  case,  we  find 

Pr*(cos  •)-a(i»+i)  cot  •  P?^(cos  1} 

+(«-m)(ii+M+i)Fr(cot  D -e^ 
(«-«i4-a)PCU(cos  •)  -(«i+3)MP!;ii(coB  •) 

+(«+iii+i)Pr(coil}-Ou 


so.  Besides  FwuHcns, — ^If  we  take  for  three  orthogonal 
of  surfaces  a  system  of  parallel  planes,  a  system  of  co-axial  drcnfar 
cylinders  perpendicular  to  the  pbnes,  and  a  sjrstem  of  pluMS 
tnrough  the  asds  of  the  cylinders,  the  parameters  are  a,  a  ^  the 

alincuical  co-ordinates;  in  that  case  Ht«ii,  H««ii,  Ha«-i/A  and 
e  equation  (35) ' 


only,  and  ♦of  ^  the 


To  find  the  normal  functions  which  satisfy  thb  eqaatkia,  we  (Mt 
V  -  ZR«,  when  Z  b  a  function  of  s  only,  R  of  p  < 
equation  then  become^ 

I  rf^  .  I  /*R  ji  rfR\  ji  t  *♦    ^ 

I  4PZ 
That  thb  may  be  satisfied  we  must  have  j^"^  constant,  ny  •■IF, 

7- ^constant,  say  ■— n^,  and  R,  for  which  we  write  a, 
satisfy  the  differential  equation 

^u  ,  f  da  ,  (tM    *"*\ 


it  foUows  that  the  nomal  forma  are  <'^"^«^.ti(i;p).  whereat) 


satisfies  the  eqnatioQ 

Thb  b  known  as  Beaael's  equation  of  order  m\  the  partScabr 

correqxmding  to  m-*0,  b  known  as  Besael's  equation. 

If  we  solve  the  equation  (39)  in  aeries,  we  find  by  the  naa 
that  it  b  satisfied  by  the  series 

'*}  '"a.2jii+a'a.4.aai-fa.»i+4""*"  J' 
the  expresnon. 

a*n(iaH'""a.am+a'a.4.aiii+a.a«»+4""**   \ 

b  denoted  by  J«(p).     ■-•» 
When  m  -  o,  the  solution 

of  the  equation  (30)  b  denoted  by  }M  or  by  J(p). 
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Tbe  fanctioii  JmM  is  caUed  Bead's  runction  of  order  i»,  and 
f«0»}  liinply  Beaael  s  function;  the  teries  are  oonvetgent  for  all 
finite  values  of  p. 

The  equation  (aqi)  is  unalteted  1^  changing  m  into— m,  it  follows 
that  J^mlp)  is  a  second  solution  of  (29),  thus  in  seneral 

«-AJ»Cp)  +  BJ-«(p) 

is  the  complete  primitive  of  (39)<  However,  m  the  most  important 
case,  that  m  which  m  is  an  int^er,  the  solutions  J-«(p),  JmO*}  are  not 
distinct,  for  J-m(p)  may  be  wntten  in  the  form 

(2/      2^n{n-mmn)   (a) 


now  n(ii  — m)  is  infinite  when  m  is  an  integer,  and  »<  m,  thus  the 
first  part  of  the  expression  vanishes,  and  the  second  part  is 
(  —  I )'*Jia(p),  hence  when  m  is  an  integer  J-«(p)""(-i}*J«u>}.  and 
the  second  solution  remains  to  be  found. 

Bessets  Functions  of  Ike  Second  Kind. — ^When  m  is  not  a  real 
integer,  we  have  seen  that  any  linear  function  of  J«^).  J-«(p) 
satisfies  the  equation  of  order  m.  The  Bessel's  function  of  the 
second  kind  of  order  m  is  defined  as  the  particular  linear  function 

smMir 

and  may  be  denoted  by  Y.(>).  This  definition  has  the  advantage 
of  giving  a  meaning  to  Y«(p)  in  the  case  in  which  m  is  an  integer, 
for  it  may  be  evaluated  as  a  limiting  form  0/0,  and  the  limit  will 
satisfy  tKe  equation  (39).  The  only  failing  case  is  when  m  is  half 
an  odd  integer;  in  that  case  we  take  cosjkv  Ymip)  as  a  second  finite 
solution  of  the  differential  eouation. 
When  m  is  an  integer,  we  nave 

y.W-(-i)-f|%=s-(-rt-%s{.-o 

on  carrying  out  the  differentiations,  and  proceeding  to  the  limit 
find 


Y.W.J.Wlo,?+l(f)-2lt(.)+t&»+.)!Bi;^!ft55l^)- 

•M) 

where  t(»)  denotes  n'(n)/n(»). 
When  M-'O  weliave  the  second  solution  of  (30)  given  by 

0 

31.  R^aUons  hdween  Besets  Functions  trfDiferent  Orders. — ^Since 
^^fR^>ti«(p)    satisfies    Laplace's    equation,    it    follows    that 


cos 


m^.Um(p)  satisfies  the  differential  equatbn 


(31) 


The  linear  character  of  thu  equation  shows  that  if  «  b  any  solution 

b  also  one,  /  denoting  a  rational  integrsl  function  of  the  operators. 
Let  I,  II  denote  «+iy,  «-»y.  then  since  pT^^Umi'^M  satisfies 
the  differential  equation,  so  auo  does 

or 

thus  we  have 


where  C  b  a  constant.    If  ««(p)">J»(p).  we  have  Uwt^p^Jm^pM, 
and  by  comparing  the  coefficients  of  p**^  we  find  CaaX"')'!  hence 

and  changing  m  into  —m,  we  find 

J,^(p)  -(-2)'p'--2[^P-J-^)|. 


In  a  similar  manner  it  can  be  proved  that 

J-,Cp)-aV^-i$p|p^J.Cp)|. 

From  the  defimtion  of  ¥«(»,  and  applying  the 'above  aaalysb,  we 
prove  that 

Ym,pip)  -  (-a)»p^j^>--y.Cp)l 
and 

As  particular  cases  of  the  above  formulae,  we  find 

J,(p)-(-»p)»j^J.Cp).  Y,0»)-(-2p)»^,Y.(p) 

33.  BesseTs  Functions  as  Coefficients  in  an  Expansion.— It  is  clear 
that  fV««*-«^  or  rp  •»*♦-««»  satisfy  the  differential  equation 
(^i),  hence  if  these  exponentials  be  expanded  in  series  of  cosines  and 
sines  of  multiples  of  ^  the  coefficients  must  be  Bessel's  functions, 
which  it  b  easy  to  see  are  of  the  first  land.  To  expand  e>0^^,pat 
e*^^t,yin  have  then  to  expand  HK'"*^)  in  powers  of  I.  M ultiplying 
together  the  two  absolutdy  convergent  series 


'"-S;^^ 


«-,« 


rif^. 


X'^d)^ 


we  obtain  for  the  coefficient  of  <*  in  the  product 


P^ 
a*iii 


!r"*2.2w+2+2  4.2m+a.am+4"-{**J»^^* 
rtK«-<-*)-J,(p)+(T,(p)+...+/-J.O»)  +  ...      )  f    . 

.   -rOi(p)+...+(-i)-r-j,Cp)5         «»> 
the  Bessel's  functions  were  defined  by  SchlOmikh  as  the  coefficients 

lit 

of  the  powere  of  /  in  the  expansbn  of  eipi*~*  ',  and  many  of  the 
properties  of  the  functions  can  be  deduced  from  this  expansioo. 
By  differentiatiiw  both  sides  of  (32)  with  respect  to  f,  and  equating 
the  coefficients  <h  r*^  on  both  sidles,  we  find  the  relation 

J-^Cp)+J.^Cp)-^J«Cp), 

which  connects  three  consecutive  functions.  Again,  by  differ^ 
entiating  both  mdes  of  (32)  with  respect  to  p,  and  equating  the 
coefficients  of  corresponding  terms,  we  find 


«^^-J«»0»)-J-+i(p). 


In  (32),  let  /-"S^,  and  equate  the  real  and  Imaginary  parts,  we 
have  then 

cos  (p  sin  4)  -  JeO>)+2jiCp)  cos  2^+2ji(p)  cos  3#+ . . . 
.  sm  (p  sin  ^)  -2ji(p)  sin  ^+2ja(p)  sin  3*+. . . 

we  obtain  expannons  of  cos  (p  cos  ^),  sin  (p  cos  4),  by  changing  4 
into  |~^   On  comparing  these  expansions  with  Fourier's  senea. 


we  fixid  expressions  for  J«(p)  as  definite  integrals,  thus 

J»Cp)- jjjcos  Cp  sin  i>yd4,  J«Cp)-^j7<»«CpBa^)cosiiiM(MCvcn} 

J.(p)-^/oSin  Cp  sin  ^)  sin  m4d^  (m  odd). 

It  can  easily  be  deduced  that  when  m  b  any  positive  integer 

J«(p)-;J^cos  («*-p  sin  4)d^ 

23.  BesseTs  Functions  as  Linrits  of  Leiendre's  Ftmcfjoiu.— The 
system  of  orthogonal  surfaces  whose  pararoetere  are  cylindrical  oo« 
ordinates  may  be  obtained  as  a  limiting  case  of  those  whose  parar 
metera  are  polar  co-ordinates,  when  the  centre  of  the  spheres  moves 
off  to  an  indefinite  distance  from  the  portion  of  space  which  b  con- 
templated.   It  would  therefore  be  expected  that  the  normal  forms 

s  ^J»(^p)iSm^  would  be  derivable  as  limito  of  ,J|^P;(cos  9)Sm^« 

and  we  shall  show  that  this  b  actoally  the  cas&  If  O  be  the  centre 
of  the  spheres,  Uke  as  new  origin  a  pmnt  C  on  the  axb  of  s,  such 
that  OC -"o;  let  P  be  a  point  whose  polar  co-ordinates  are  r,  9,  ^ 
n^ened  to  O  as  origin,  and  cylindrical  coHudinates  p^m,^  icferred 
to  C  as  origin;  we  have 

ii-rsin*.s-rcos*-a,hence^)'P.(co8l)-sec^(i-fD*P.(coal). 
Now  let  Omoveoff  to  an  infinite  distance  f  rom  C,  so  that  a  hecooaea 
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infinite,  and  at  the  aame  time  let  ii  become  infinite  in  Mich  a  way 
that  nia  hat  a  finite  value  X.    Then 

Liec-*-L(iecf)^-i,L(i+j)'-«*'' 

and  it  remains  to  find  the  UmttinK  value  of  P«(coe  9).  From  the 
series  (15).  it  may  be  at  once  proved  that 

P.(co.«-,_<!!±^(«nD+... 

+(-)-l'"t")i;^<y+'>(ri.f)" 

where  I  is  some  number  numerically  less  than  unity  and  m  is  a  fixed 
finite  quantity  sufiiciently  large;  on  proceeding  to  the  limit  we 
have 

UP.(co.^)  -.-J^+^-...+(-.,N.j,^r95, 

where  Ai  u  less  than  unity. 
Hence 


Again,  since 
we  have 

Lit 

hence 


j._«-p:(co.e)-j.w. 

It  may  be  shown  that  Y»  (p)  is  obuinable  as  the  limit  of  Qm  fcos  ^) 
the  aonal  hannooic  of  the  second  kind;  and  that 

Y.(p)-Lir-o:(cosj). 

'  24.  DtfiniU  InUgral  Selutions  of  BesseTs  EfMoltofi.— Bessel's 
equation  of  order  -m,  where  m  is  unrestricted,  is  satisfied  by  the 

expression  p*fe*f'  Cf  - 1 )     dt,  where  the  path  of  integration  is  either 

a  curve  which  is  closed  on  the  Riemann*s  surface  on  which  the 
integrand  it  represented,  or  is  taken  between  limits,  at  each  of  which 
c«^(f*—i)'**l  is  sero.    The  equation  is  also  satisfied  by  the  expres*. 

sion  f  <*'^' "  ''*^r"-^  where  the  integral  is  taken  along  a  closed 

path  as  before,  or  between  limits  at  each  of  whkh  ^W"*^)!—- • 
vanishes. 

The  following  definite  integral  expressions  for  Bessel's  functions 
are  derivable  from  these  fundamenul  forms. 

J-M-fl(-l>fl(..-t)fe)'/>"'*'^-*» 

where  the  real  part  of  m+l  is  positive. 
Y«(p)+W..f«sec  mr.J.W 

where  the  real  parts  of  M+i.  P  are  positive:  if  p  is  purely 
imaginary  and  positive  the  upper  limit  may  be  replaced  by  «. 

Y«(p)- !«».#"••■«  mr.J.Cp) 

under  the  same  restrictions  as  in  the  last  case;  if  p  is  a  negative 
imaginary  number,  we  may  put  as  for  the  upper  limit. 
Itp  is  real  and  positive 

J.Cp)-|/*»in(pcosh*>l# 

Y/p)-^^  cot  (p  cosh  ♦)(«♦. 

2S.  Bessd's  Functions  with  Imaginary  Arpment. — ^The  functions 
ith  purely  imaginaq^  argument  are  of  such  importance  in  connexion 
ith  certain  di^rential  equations  of  physics  that  a  necial  notation 


has  been  introduced  for  them.   We  denote  the  two  solutions  of  the 
equation 

by  Uf),  K*(r)  when 

Wf)  -  JtW  - 1  +?+^+ . . . 

-j/jcoih(fcoa*)rff» 
and 
K.(r)-Yt(if)+iitrJt(.r)- J*«-r«.*«^- j^  cos  (r  sanh  ^)^. 

The  particular  intejEral  K«(f)  is  so  chosen  that  it  vanishes  when 
r  u  real  and  iniiiiitei  It  is  alw  repn 


and  by 


represented  by 


/Tt^ 


in. 


wit 
with 


The  solutioas  of  the  equation 
are  denoted  by  ImCt),  KaCr),  where 

when  m  is  an  integer,  and 

K.(r)  -  (»0-™sK.(r)  -«"^""  {  Y.(.f)  -{{^^UM  \  - 
We  find  alio 

a6.  Tko  AsympMk  Serios  /or  BesstTs  Fuuehoms^—tt.  my  be 
shown,  by  means  of  definite  integral  expressions  for  thw  Besid't 
functions,  that 

J.W->gjPc«(!V'+J-.)+Q-n(=+^-,)  j 

Y.W  -  .y^  NC  « I P  .i.  (!?+J-#)  -0  00.  (=+J-»)  j 
where  P  and  Q  denote  the  series 

^  I.2r3.4(8pr 

**       i.li|p  i.a.3.(5p)»         ^T-. 

These  aeries  tor  P,  Q  are  divergent  unless  m  b  half  an  odd  iatcflcr. 
but  it  can  be  shown  that  they  may  be  used  for  calculating  the  vsnff 
of  the  functions,  as  they  have  the  property  that  if  in  the  cakobuoa 
we  stop  at  any  term,  the  error  in  the  value  of  the  functioa  is  1«< 
than  the  next  term ;  thus  in  using  the  series  for  cakulaiion.  we  nist 
stop  at  a  term  which  is  small.  In  such  series  the  remsiodrr 
after  n  terms  has  a  minimum  for  tome  value  of  n.  and  for  rresier 
values  of  n  increases  bevond  all  limits;  such  series  are  called  ttia>* 
convergent  or  atymptotic. 

We  Gsve  as  particular  cases  of  luch  series: — 

when  m  is  an  integer, 
27.  Tio  Bessd's  functions  of  degree  half  an  mM  Mieger  are  of  sftdd 
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ImporUnce  in  connexion  with  the  differential  equations  o£  phyacs. 
The  two  equations 

are  reducible  by  means  of  the  substitutions  k^^"***.  u^i^  to 
the  form  v*p+v->o.  If  we  suppose  v  to  be  a  function  of  r  only, 
this  last  differential  equation  takes  the  form 


^+w-«^ 


so  that  f  has  the  values 

sin  rfr,  cos  rfr; 

in  order  to  obtain  more  general  solutions  of  the  equation  V^*H*o, 
we  may  operate  on 

sin  r/f,  cos  r/f 
with  the  operator 

^•\Wap  da/' 

where  Ya  (x,  y.  s)  b  any  spherical  solid  harmonic  of  degree  n.  The 
result  of  the  operation  may  be  at  once  obtained  by  taking  Y«  (x,  y,  s) 
for  fmix,  y,  s)  In  the  theorem  (yO*  we  thus  find  as  solutions,  of 
^+v">0.  the  expressions 

^  ,         .   d^    nnr  ^  ,         .^    cos r 
Y.(*.  y.  «)2^  -7-.  Y»(«.  y.  ')3^  T" 

By  recurring  to  the  definition  of  the  function  Jm(r),  we  see  that 
thus 

Using  the  relation  between  Bcssel's  functions  whose  orders  differ' 
by  an  integer,  we  have 

It  may  be  shown  at  once  that 

^,^     «f*      COST 

Is  a  second  solution  of  Bessel's  equation  of  order  i>-f  I:  thus  the 
differential  equation  v's+s^o  is  satisfied  by  the  expression 

Y.(x.  y.  s)^. 

and  bv  the  corresponding  expression  with  a  second  solution  of 
Bessel  s  equation  instead  of  J*fi(r):  if  SiiOt,  4)  denotes  a  surface 
harmonic  of  degree  11.  the  expression 


S.O1.  4)qp^i(r) 


is  a  solution  of  the  equation  v^s+v^o. 

The  Bessel's  functions  of  degree  half  an  odd  integer  are  the  only 
ones  which  are  expressible  in  a  closed  form  invcHving  no  trans- 
cendental functwns  other  than  circular  functions.  It  will  be 
observed  that  In  this  case  the  aemi-conveigent  leries  for  J«  becomes 
a  finite  one  as  the  expressions  P.  Q  then  break  off  after  a  finite 
number  of  terms. 

28.  The  Zeros  0/  BesseFs  FuNCfiofis.— The  determination  of  the 
position  of  the  reros  of  the  Bessel's  functions,  and  the  values  of  the 
arsument  at  which  tbev  occur,  have  been  investigated  by  Hurwitz 
[Math.  Ahh.  vol.  xxxiti.),  and  more  completely  by  H.  M.  Macdonald 
(Proc.  Lond.  Math.  Soe.  vols,  xxix.,  xxx.).  It  has  been  shown  that 
the  zeros  of  \*{.t)lt^  are  all  real  and  associated  with  the  singular 
point  at  infimty  when  n  b  real  and  >  —  i.  and  that  all  the  real  seros 
of  J.(s)/s*  when  n  is  real  and  <— i.and  not  an  integer,  are 
associated  with  the  essential  singularity  at  infinity.  When  m  is  a 
negative  integer  —  m.  J«(s)/s*  has.  in  addition,  am  -real  aeros  co- 
incident at  the  origin.  When  ««— m— v.  m  being  a  positive 
integer,  and  i>v>o.  I.(s)/c*  has  a  finite  number  2m  01  seros  which 
are  not  associated  wrtn  the  essential  singularity.  If  n  is  real,  and 
starts  urich  any  positive  value,  the  xeiXM  nearest  the  origin  approach 
it  as  n  diminishes,  two  of  them  reaching  it  when  a*  —  i,  and  two 
more  reach  it  whenever  n  passes  through  a  negative  integral  value; 
these  xrros  then  become  complex  for  values  of  n  not  integral.  The 
teros  of  j«(s)/s*  are  separated  by  those  of  J»4.i(s)/s*,  one  aero  of 
the  latter,  and  one  only,  lies  between  two  consecutive  seros  of 
J«(s)/s*.  When  II  is  real  and  >-i.aIl  the  seros  of  J«(s}/s"  are 
given  by  a  formula  due  to  Stokes:  the  si**  positive  aero  in  order  of 
magnitude  is  given  by 

where  •«^«r(M-H4M~i).     It  has  been  shown  by  Macdonald 


that  the  function  Kmi*)  has  no  real  seros  uftkss  »«2A-f  I  where  h 
h  an  integer,  when  it  has  one  real  negative  zero;  and  that  K«(s) 
has  no  purely  inuginary  zeros,  and  no  zero  whose  real  part  is 
positive,  other  than  those  at  infinity.  When  i>ii>o,  K«(s}  has 
no  aeros  other  than  those  at  infinity,  when  »n>i,it  has  one 
zero  whose  real  part  is  negative,  and  when  ifi+i>i»M  where  m 
u  an  integer,  there  are  m  zeros  whose  real  parts  are  negative. 
When  n  is  an  int«;er.  Ki(s)  has  n  ten»  with  msative  real  parts. 

29.  Spheroidal  Harmonics. — ^For  potential  problems  in  which  the, 
boundary  is  an  ellipsoid  of  revolution,  the  co-ordinates  to  be  used 
are  f .  9.  ^  where  in  the  case  of  a  prolate  spheroid 

x*cVf*— I  sin'tfcos^  y*eVf**~x  sin^sin^  s-'croos^, 

the  surfaces  f^r%f  9">Ai.  ^""^  are  confocal  prolate  spheroids, 
confocal  hvperboloids  of  revolution,  and  planes  passing  through 
the  axis  01  revolution.  We  may  suppose  r  to  rai^^  from  i  to  co . 
9  from  o  to  r.  and  ^  from  o  to  av,  every  point  in  space  has  then 
unique  co-ordinates  r.  9,  ^ 

For  oblate  spheroids,  the  conesponding  ooKxdinates  are  r,  9,  ^ 
given  by 

«McVr*+i*in9cos^  yaeV'Tf  sin^sin^  s^croos^, 
where. 

o^f  <»,  o  <•  <»,  o  <♦  <»s'; 

these  may  be  obtained  from  those  for  the  prolate  sphenud  by  chaag- 
ingc  into  —  ic,  and  r  into ir. 
Taking  the  case  of  the  prolate 


Laplace's  equation 


Ijc-o^i 


I 

sin 


and  it  will  be  found  that  the  normal  solutions  are 


P:(r))p:(cos«))cos^ 
Q:W)Q:(cos»)5«in"^ 


For  the  space  inade  a  boundii^  q>heroid  the  appropriate  norma! 
forms  are  Pr(0IC(cos9)^ifi^,  where  «,  m  are  positive  integers, 
and  for  the  external  space 

Q:(r)P:(cos#)2*«4. 


For  the  case  of  aa  oblate  spheroid,  P7(tr),  QTCcr).  take  the  place 

of  PTCr).  orcf). 

3a  rsroti^  famefimu.— For  potential  problems  connected  with 
the  anchor-ring,  the  following  co-ordinates  are  appropriate:  If 
A.  B  are  points  at  the  extremities  of  a  diameter  of  a  fixed  circle,  and 
P  b  any  point  in  the  plane  PAB  which  is  perpendicular  to  the 
plane  of  tne  fixed  drcCe.  let  P>16g(AP/BP).  9-z.APB,  and  let 
^  be  the  angle  the  plane  APB  makes  with  a  fixed  plane  through  the 
axb  of  the  circle.  Let  9  be  restricted  to  lie  between  — •■  and  r,  a 
discontinuity  in  its  value  arising  as  we  oass  through  the  circle,  so 
that  within  the  circumference  9  is  •■  on  the  upper  side  of  the  circle, 
and  — r  on  the  lower  side;  9  b  zero  in  the  plane  of  the  circle  outside 
the  circumference;  p  mav  have  any  value  between  -co  and  co,  and 
^any  value  between  o ana  a*-.  The  position  of  a  point  is  then  uniquely 
represented  by  the  co-ordinates  p,  9,  «^,  which  are  the  parametere 
of  a  system  of  tores  with  the  fixed  circle  as  ITmiting  circle,  a  system 
of  bowls  with  the  fixed  circle  as  common  rim.  and  a  system  of  planes 
through  the  axb  of  the  tores.  If  x,  y,  s  are  the  co-ordinates  of  a 
point  referred  to  axes,  two  of  which  x,  y  are  in  the  plane  of  the  circle 
and  the  third  along  its  axis,  we  find  that 

_       a  sinh  p  .  a  sinh  p     .    .  a  sin  9 

^''coshp-cos^«*»'ycosh|i-cos^°»'»''coshp-cosl' 

where  a  is  the  radius  of  the  fixed  circle. 
Laplace's  equation  reduces  to 

a  jwnhpaV)  ,  a  jrinhpav)  ._i__a»V  ^ 

5?  I  "T*^  a;r  s +» j -T»^  ar  1 +pn5K7  55^  "'^* 

when  P  denotes  V(cosh  p— cos  0).    It  can  be  shown  that  thb 
equation  b  satisfied  by 


V(a»hp-co.f)g{S2;i 


COS^gCOS^,^ 

sin  ^iin^^ 


the  functions  FT^fcosh  p),  Q(r_4(oosh  p)  re<|uired  for  the  potential 

problems,  are  assodated  Legendre's  functions  of  degree  »— i,  half 
an  odd  integer,  of  integral  oraer  m,  and  of  argument  real  and  greater 
than  unity:  these  are  known  as  toroidal  functions.    For  the  space 

external  to  a  boundary  tore  the  function  (^^(cosh  p)  must  be 
used,  and  for  the  internal  space  PT^Ccosh  p). 
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The  following  expreadona  may  be  given  for  the  toroidal 
functions: — 

P^|(coahp)»^-^n(,I^!^|J^(^^^^,;^^^^^,^^<<» 

— rinh  p  ooah  w)"^l  cosh  mnmIw 

-(-.)-la-n(«-|)n(-|)  rinh  N/:b  co.h-p°:!ato.  »)■**<»- 

The  relations  between  functions  for  thcce  consecutive  values  of 
the  degree  or  the  order  are 

211  cosh  pPr.|(coshp)  -  (ii-m+|)p;|^|(oosh  pj 

-(ii+»  -  |)P"  jCcosh  p)  -  o. 

P^f (cosh  p)  +  a(m  + 1)  coth  pP^f <coA  i») 

-(»l-«l-|)(li+lll+l)P*,(C08hp)  -o. 

with  relations  identical  in  form  for  the  functions  Q^|(oosh  p). 
The  function  Qk^Ccosh  p)  u  expansible  in  the  form 

which  b  useful  for  calculation  of  the  function  when  p  Is  not  small. 

Pa_4(caish  p)  can  also  "be  expressed  in  terms  of  r^  by  a  somewhat 
compUcnted  formula. 

31.  EUipsoidai  Hamumies. — In  order  to  treat  potential  problems 
in  which  the  boundary  surface  is  an  ellipsoid,  Lam£  took  as  co- 
wdinates  the  parameters  p,  p.  p  of  systems  of  confocal  ellipsoids, 
hyperboloids  of  one  sheet,  and  of  two  sheets;  these  coKxtunates 
ace  three  roots  of  the  equation 

we  thenoe  find  that 

*-S'  y-^ — jtvinci '"-^ — TJTFTp — 

where  m^p^^A*.  A^^i^^gA*,  and  A*^»»2a 

We  find  froni  these  values  of  x,  y»  s 

and  on  applying  the  general  transformation  of  Laplace's  equatira 
that  equation  becomes 

where  (,  v,  t  *re  defined  by  tne  formulae 

which  are  equivalent  to 

p-Wa(A{.  fti),M-W»(K-ih».  *,),  r-toi(*|.  Ai*). 
where  Ai*.  Ai**  denote  the  ouantities  i-A^/A^«  A'/A^  and  K  denotes 
the  complete  elliptic  integral 

J  9  Vi-A,»8inV 

It  can  now  be  shown  that  Laplace's  equation  is  satufied  by  the 
product  E(p)E(m)E(9),  where  £{»).  satisfies  the  differential  equation 

and  E(p),  E(v)  satisfy  the  equations 

*^+l»(ii4  i)p^-iX*»+»^lE(ji)  -o, 

'£|^-lii(ii+ 1),^  -^(A«+»^lE(f)  -o. 
where  %  and  ^  are  acbitimry  constants.    On  substituting  the  values 


of  the  paiameters  (.  ^,  f  in  terms  of  p.  m  », 
satisfied  by  £(p)  becomes 


^  find  that  tbe 
(p^-*i)C^-A-)^+p(a^-A--AP)^ 


+K*^+«^-«(»+i)p^)E(p) -^ 

and  ECp),  E(p)  satisfy  equations  in  p,  9  respectively  of  idcmkafly 
the  Hune  form ;  thu  equation  is  known  as  Lamp's  equation. 

If  «  be  taken  to  be  a  positive  integer,  it  can  t»e  shown  diat  it 
Is  ponible  in  211+ 1  ways  so  to  determine  p  that  the  equation  b 
E(p)  is  satufied  by  an  algebraical  function  of  degree  »,  ntional  m 
p,  V(^— A*),  V(^— A").  The  functions  so  determined  are  calkd 
Lames  functions,  and  the 


of  the  four  forms. 


2«-f  I  function!  of  degree  m  are  of 


L(p)  -  yl7^V{iH'if^  +  afuf-*  +  .  .  .), 

M(p)- V7::TP(fl.'/^ +fl'.ir^+ . . .). 


.). 


These  are  the  four  classes  .of  Lamp's  functions  of  degree  s;  of  the 
functions  K  there  are  i+|«.  or  4(fi-f-0»  according  as  s  is  even 
or  odd;  of  each  of  the  functions  L,  M,  there  are  ^n,  or  K*"!)*  and 
of  the  functions  N,  there  are  ^,  or  |(ii+i)« 

The  normal  forms  of  solution  of  Laplace's  equation,  appGcable 
to  the  space  inude  the  ellipsoid,  are  the  2n+i  products  ETG)  E^) 
E(v).  It  can  be  shown  that  the  2n-^i  values  of  p  are  real  aad 
unequaL 

It  can  be  shown  that,  subject  to  certain  restrictions,  a  fnnctioo 
of  p  and  p,  arbitrarily  given  over  the  surface  of  the  ellipaoid  p*pi. 
can  be  ccpreseed  as  the  sum  of  products  of  Lamp's  ninctiosis  of 
M  and  V,  in  the  form 

X  z  c:E:<M)E:(r): 

the  potential  function  for  the  space  in«de  the  ellipaoid,  which  has 
the  arbitrarily  given  value  over  the  surface  of  the  eHipsoid.  b 
consequently 


.E:(p)E:(p)E,M 


It  can  be  shown  that  a  second  solution  of  Lamp's  eqcatiott  b 

Fb(p)  where 

thb  function  FM(p)vanishes*at  infinity  asp'''"~',and  is  therefore  adapted 
to  the  space  outside  the  bounding  ellipsoid.  The  external  p»**«>i*i 
which  has  at  the  surface  p"pi,  the  value 

33.  History  and  IMeralMre. — ^The  first  investigator  in  the  saibfect 
was  Legendre,  who  introduced  the  functions  known  by  hb  nanir. 
and  at  present  also  called  zonal  surface  harmonics;  he  applied 
them  to  the  determination  of  the  attractions  of  solids  of  revototioa. 
Legendre's  investigations  are  contained  in  a  memoir  of  the  Pvu 
Academy,  Sur  Vattraction  des  sfkkr&ides,  published  in  I7ft5.  and  ia  a 
memoir  published  by  the  Academy  in  1787,  KecAcrcAcs  smr  la  jEcvc 
des  plankUs',  hb  investigations  are  collected  in  hb  Exercias,  asd  b 
his  Traits  des  Junctions  eUipti^nes.  The  potential  fuoctkn  «as 
introduced  by  Laplece,  who  aho  first  obtained  the  equation  which 
bears  hb  name;  he  applied  spherical  surface  harmonics  to  the 
determination  of  the  potentbl.  of  a  nearly  spherical  solid,  ia  his 
memoir,  TMorie  des  atiraetions  des  spktroides  et  do  ia  fymrt  des 
plankteSt  published  by  the  Paris  Academy  in  I785>  Laplace  *as 
the  first  to  consider  the  functions  of  two  angles,  which  functioas 
have  conseouently  been  known  as  Laplace's  functions;  hb  invcsti- 

Ktions  on  these  functions  are  given  in  the  Micamqne  eiieste,  tomt  a. 
re  iii.,  tome  v.  livre  xi.,  and  in  the  supplement  to  voL  v.  The 
notation  P*>  was  introduced  by  Dirichlet  (see  Crelle's  Jommolt  vol 
xviL,  "  sur  les  s6ries  dont  le  terme  K6n6rel  depend  dedeiu  angles* 
&c. :  see  also  his  memoir, "  Ueber  einen  neuen  Ausdruck  xur  Bc«i»- 
mung  der  Dichtigkeit  einer  unendlich  dflnnen  Kugebchaie/*  ia  the 
AhhandltmKn  of  the  Beriin  Academy,  1850).  The  name  **  Kugrl- 
functionen  was  introduced  by  Gauss  (see  Cottected  Works,  vi 
6a%).  a  direct  investigation  of  the  expression  for  the  redprocsl 
of  the  distance  between  two  points  In  spherical  surface  harnmucs 
was  given  by  JaorfM  (Crelle's  joumai,  vol.  xxvi..  see  also  voL  xxdl). 
The  functions  of  the  second  kind  were  first  introduced  by  Heine 
(see  his  "  Thcorie  der  Anziehung  eincs  EUipsmdes."  CieOe's  jfaarvaf. 
vol.  xlii.,  1851).  The  above-mentioned  invest^ators  etnphiyed 
almost  entirely  pobr  co-ordinates;  the  use  of  Carteaan  co-ORbnatts 
for  the  expression  of  spherical  harmonics  was  introduced  by  Kehna 
in  hb  theory  of  the  equilibrium  of  an  elastic  spherical  Md  (sec 


Plat.  Tnau.  Jt»  Sat:.  iMl),  ■ 
(h  hk  BtBH,  -'Ucbcr  die  Rdfe 

>inini<iJ.nl.  bd.,  IMJ).  Tbeic 

of  uiiRHTicted  dcfne,  order  mad  Vfumcnt  hu  i 
■on  (i^ftiL  mm.,  Ii46} !  Hemlio  A  piper  by  Bamci  in  (nr  ^w- vDiufl. 
JfoX  39.  p.  ».  tile  CuKtKHH  which  boT  the  lunw  of  BbwI 
mre  tnt  Introduced  bvFoarier  in  hie  invatintiont  oq  the  con- 
dtKikme(heu[nehiin<^»ah(i^AlBAilinr,iS»);  ihey 
wen  eiBplayed  by  Beiiel  in  the  theory  ol  phnetaiy  motioii  tttt 
the  ■< t*Jiimiiitmo< the  Berlin  flcmdemy,lg»4).  Tbefunctionivhich 
■re  nov  IcADwa  u  Brml'i  lunctiont  of  denee  luH  u  odd  integer 
vm  nnplayed  by  Poueon  In  the  theory  of  the  conduction  of  iieat  in 
■  wiLid  ipheriol  body  [•ee  the  Jlurn.  Jt  t'iaUtilyl.,  ISij.  ah.  ig). 
The  lorsidal  limctisu  were  introduced  by  C.  Neumann  lTknnt 
itr  eitUneiUli-  tmi  WdnxHrtiknlm  in  (wn  Jiinn.  HiUe. 
1864).  ud  independently  by  Hicki  {PkU.  Trvu.  Rn.  sic.,  ItSl). 
Tbe  dKpeaidal  umKxua  were  fint  invettiEitcd  by  Lim^  in  eon- 
Dertinn  with  the  Mntioniiy  motion  of  heal  in  in  ellipuidil  body 
(nt  Uouville'i  Jtmal,  l>n,  pt.  iv.  The  external  eHiptatdal 
hu-monia  were  introduced  by  Liouvine  and  Heine  [lee  Liociville'i 
jBiimal,  vol.  I.,  and  Crelle'i  Jnrual,  vol.  nix.).  The  eHipmldal  hir- 
monia  have  been  eoniidered  u  txprmed  in  Caneiian  Cf>4rduialei 
by  Cnen  {«  CMtcM  Wttki).  by  Fenen  (kc  h<i  treati»,  and  by 
W.  D.  Niven  (J'kiL  Tnmi.  Kiy.  Ste„  iei|i).  A  aethod  of  RpfeKniiH 
ellipeoid^  harmonkt  In  a  form  adapted  for  actual  aie  la  cenalnpby^ 
cal  probWma  haa  been  developed  by  C.  H.  Darwin  iPkil.  Tnns., 
vol.  197)- 
The  fal 
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H  indepcBdnilly  by  Clcbrh 


.  may  be  « 


Bubject;  Fmrtfc  S/^iial  Barmenici  (dimbridie,  1881);  Tod- 
huntrr,  T^  FaKhnu  of  laplaa,  lam*  and  Scad  (Cimbridic. 
1B7S);  ThomKMi  and  Tait.  Halnral  PhOtstpkj  {tin),  App.  B- 
HsentKhd.  JMnaini  dtr  PMMial^iMwH  awflfM,tiiik,  ti§a- 
nlial^iikiintfn  (Berlia.  1S9J);  F.  Seunuan.  Btilrtit  ™r  nmi4 
4ir  KuHlJaiuilmtii  n^BBt,lM):  C:  tfeumana.  TVuririfir  ScutT- 
icVii>aa<li*a»  (UlpuTiSft?);  VAtT iU  %eik  Knh-.KttO- uit 
C]ladtr-I*iii%imt»  iMukrtiUiidiH  EntBiclidamini  (Leipiii,  1S81); 
Lommcl.  SHiMa  <Air  dit  Biaaitkn  Fu*aimn  jUipiiB.  iB69); 
Mithieu,  Cnri  it  #*»>(«  autUMsMgu  (Parii.  iSti]  ;  Pockili. 
Villa  iit  patMU  DiffirnlialAiclnuii  Aa+jfa-o  (Bnlin.  t»9i1; 
BOcher,  Udar  dit  SnttiieamUlulm^n  da  Ptimialliiti^K  (Leipiw. 
ta^t):  Gray  and  Mathewa.  Tmtiu  «■  Btiul'i  Fnwiliaiu:  Dini, 
5mi  4  narlrr  lalln  ua^iiManfiH  , . .  (PUa,  iSSo);  Cnf  and 
Cubler.  BoMtnmt  ia  dii  Titorit  itr  Buid'Klien  fjoilimin 
(Berne.  1B98);  Nielm.  Hiudbtuk  da  Tkunt  ia  CifiaWnMsua 
(Leip>if,i9<i4)lWhiBaker..4Cnirit<>/ifrkliT<i.(iiJri>'(CanihndEe. 

(Bremen,  1900):  W.E.  Byerly,  Fnrio'i  SiritM  atid  Sfkiriail.  Cjli:i- 
dricai  atti  EJiifMiiai  HmmaiUi  (Banoq,  i»9j).  (E.  W.  H.) 

SPHEROID  (Gr.  ff^lpo-ollh,  like  a  sphere),  a  ulid  resem- 
bling, but  not  identical  wiLh,  a  sphere  in  shape.  In  geometry, 
the  word  Is  conBned  to  the  figures  generated  by  an  ellipse 
revolving  about  a  diameter.  1(  the  axis  of  revolution  be  the 
major  axis  of  theclUpse.  tbesphercHd  is  "prolate  ";  if  the  mingr 
axis,  "oblate";  if  any  other,  "  univcnal." 

aolid  generated  is  IroM.  and^  iti 

V/frklTl+So-'ll-  T 
to  aa  an  oblate  ipberoidi 
gcdd  Has  three  unequal  — 
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of  a  6at  ■cicw  noving  io  a  nut  carried  on  tbe  centre  of  a 
tlirec-le(ged  table;  the  (cet  farming  the  vertict*  of  an  equilateral 
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SPHEHULITES  (Gr.  Bt-tipt,  spfaerc 

nail  rounded  bodies  which  common, 
rodis.    They  ate  often  visiljle  in  ipedmeni  ol  obi 
ind  [hyolile  at  globules  about  the  tiM  of  c 

with  a  duller  luilie  than  the  surrounding  glauy  base 
y  are  examined  with  a  lens  they  provo 
structure.  Under  the  microacopc  the 
spbetuiiles  arc  of  circular  outline  and  an  composed  of  Ihin 
divergent  Gbna,  which  an  crystalline  and  react  on  polarized 
light.  Between  cnJsscd  nicols  a  black  ct«s9  appcan  in  the  qiheru- 
lile;  its  axes  are  usually  perpendicular  to  one  another  and  parallel 
Id  the  cnoed  wires;  as  the  stage  it  rotated  the  cross  remains 
steady;  between  the  black  arms  there  are  four  bright  leclan. 
This  shows  that  the  spberulile  consists  of  radiate,  doubly 
refiading  fibres  which  have  a  straight  eilinclion;  the  arms  of  tfaa 
black  cma  correspond  to  those  fibre!  which  are  extinguished. 
The  aggregate  is  too  fine  grained  for  ui  to  determine  directly  of 
what  minerals  It  is  composed. 

Spherulites  are  commaneal  in  add  glassy  neks  like  (hOM 
above  mentioned,  but  they  occur  alio  in  basic  l^auts  lucb  u 
tacbylyle.  Sometimes  they  compose  the  whole  mast;  more 
usually  they  are  suirounded  by  a  glassy  or  fetsilic  bate.  When 
obsidians  are  dcviiiiEed  the  tphenilite*  ate  ofieo  Irwxable, 
though  they  may  be  more  or  let)  completdy  ttcrystalliicd  or 
sihctfied.  In  the  cenire  of  a  ipherulite  (here  may  be  a  crystal 
Ut-  quarts  or  felspar)  or  tdmclimcs  a  cavity,  OccastDDaUy 
qihenjlita  have  xonea  of  difiennt  colours,  and  while  raott 
frequently  spherical  they  may  be  polygonal,  or  irregular  in 
outline.  In  some  New  Zealand  rhyolites  the  tpheruliles  tend 
branching  "cervicom"  processes  [like  itagt'  boras)  outwaidi 
through  the  tuiTDunding  glass  of  the  rock.  The  came  uiolitet 
Is  given  to  long,  elliptical  or  band-like  spherulitea. 

ally  spbetuiiles  are  met  with  which  are  half  m  inch 
diameter.  If  the  rock  be  pounded  up  fragments  of 
these  can  be  picked  duI  by  band  and  subjected  to  analysii,  and 
it  is  found  that  fnim  their  composition  they  may  be  regarded 
at  a  mixture  of  quarts  and  acjd  felspar.  Direct  microscopic 
evidence  as  Io  the  preaentt  of  these  mioerals  is  rarely  obti 
Some  authors  describe  spbenjlite»  aa  o  '  '' 
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Very  Uuge  and  cavemotia  sphenilites  have  been  called  litko- 
pkysae;  they  are  found  in  obsidians  at  Lipari,  the  Yellowstone 
Park,  &C.  The  characteristic  radiate  fibrous  structure  is  usually 
conspicuous,  but  the  fibres  are  interrupted  by  cavities  which  are 
often  arranged  as  to  give  the  spherulite  a  resemblance  to  a  rose- 
bud with  folded  petals  separated  by  arching  interspaces.  Some 
of  these  lilhophysae  are  an  inch  or  more  in  diameter.  In  the 
crystallization  of  a  glass  there  must  be  contraction,  and  it  is 
supposed  that  thus  the  concentric  cavities  arise.  The  steam 
and  other  vapours  in  the  magma  would  fill  these  empty  spaces 
and  exert  a  powerful  mineralizing  action  on  the  warm  rock. 
The  presence  of  garnet,  tridymite,  fayalite  and  other  minerals, 
very  abnormal  in  rhyolitcs  in  these  cavities,  in  the  lilhophysae 
is  accounted  for  in  this  way.  The  fibres  of  these  coarse  sphenilites 
are  often  broad  and  seem  to  belong  to  alkali  felspar  (sanidine\>r 
anorthoclase)  embedded  in  tridymite  and  glass;  by  analogy  it  is 
often  inferred  that  the  extremely  tenuous  fibres  of  ordinary 
sphenilites  have  the  same  composition. 

Artificial  glass  which  has  not  the  right  composition,  or  is 
retained  for  too  long  a  time  in  a  furnace,  sometimes  ciystaUizes, 
and  contains  sphenilites  which  may  be  as  large  as  a  marble. 
As  the  glass  has  little  similarity  in  chemical  composition  to 
volcanic  obsidians  these  sphenilites  when  analysed  throw  little 
light  on  the  mineral  nature  of  sphenilites  in  rocks.  They  show, 
however  that  in  viscous  semi-soUd  glasses  near  their  fusion  point 
crystallization  tends  to  originate  at  certain  centres  and  ta  spread 
outwards,  producing  sphenililic  structures.  Many  salts  and 
organic  substances  exhibit  the  same  tendency,  yielding  beautiful 
spherulite  crystallizations  when  melted  and  cooled  rapidly  on  a 
microscopic  slide. 

'  There  are  many  structures  in  rocks  which  are  allied  to  sphenilites 
and  usually  grouped  with  them,  though  probably  they  are  not 
exaaly  of  the  same  nature.  Some  are  more  vitreous,  while  others 
are  more  perfectly  crystalline  than  the  true  sphenilites.  CM  the 
former  we  mention  the  doubly  refracting  glassy  spheroids  common 
in  rhyolites  and  obndians.  They  differ  in  no  respect  from  the 
surrounding  hyaline  base  in  ordinary  lif;ht,  but  between  crossed 
nicols  appear  as  rounded  bodies  faintly  lighted,  with  a  black  cross 
like  that  of  the  sphenilites.  They  are  portions  of  the  ghus  which 
are  in  a  state  of  compression  or  strain  and  hence  no  longer  isotropic. 
In  gelatin,  celluloid  and  artificial  glasses  similar  appearances  are 
occasionally  seen.  Opal,  especially  the  variety  known  as  hyalite, 
exhibits  the  same  phenomenon. 

In  the  group  ot  porphyries  known  «s  granophyres  ciyitals  of 
quartz  and  felspar  occur  surrounded  by  a  ground-mass  which  has  a 
radiate  fibrous  or  spheniUtic  structure.  Thie  fibres  consut  of  quartz 
and  felspar,  usually  in  graphic  intergrowth  over  considerable  areas, 
and  often  sufficiently  coarse  to  be  easily  distinguishable  by  means  of 
the  microsco|>e.  Otten  the  quartz  or  the  felspar  of  the  spherulite 
extinguishes  simultaneously  with  a  crystal  of  either  of  these  minerals 
lying  in  the  centre  of  the  aggregate.  Exactly  what  the  relationships 
of  the  spherulites  are  to  those  of  the  obsidians  has  never  been 
cleared  up;  they  are  probably  analop;ous  growths  but  not  identical. 
The  name  granospheres  has  been  given  to  these  bodies.  Another 
group  of  radiate  fibrous  growths  resembling  .sphenilites  in  many 
respects  consists  of  minute  feathery  crvstals  spreading  outwards 
throuKh  a  fine  grained  or  glassy  rock.  In  the  variolites  there  are 
straight  or  feathery  felspair  crystals  (usually  otigoclase)  forming  ^le 
coloured  sphenilites,  a  quarter  to  half  an  inch  in  diameter.  The 
same  rocks  often  contam  similar  aggregates  of  plumose  skeleton 
crystals  of  augite.  Many  volcanic  rocks  have  unall  lath-shaped 
crystals  of  felspar  or  augite  diverging  from  a  common  centre.  To 
distinguish  these  radiate  crystal  groups  from  the  cryptocrystalline 
spherulites  they  have  been  callea^haerocrystals.  They  aA  com- 
monest in  those  rocks  which  contain  a  fine  ground-mass  and  have 
been  rapidly  consolidated.  Stellate  groupings  are  frequent  also 
in  secondary  minerals,  being  very  charactenstic  of  natrolite,  chlorite 
and  chalcedony;  often  the  component  prisms  are  very  narrow  and 
regularly  arranged  so  that  in  microscopic  sections  they  give  a  black 
cross  exactly  like  that  of  the  spherulites.  '  (J*  S.  F.) 

I  SPHINX  {Gr.a^Yfiuf,  to  draw  tight,  squeeze),  the  Greek 
name  for  a  compound  creature  with  lion's  body  and  human 
head.  The  Greek  sphinx  had  wings  and  female  bust,  and  the 
male  sphinx  of  Egypt  (wingless)  is  distinguished  as  "  andro-' 
sphinx  "  by  Herodotus.  The  type  perhaps  originated  in  Egypt, 
where  figures  Of  gods  with  human  bodies  and  animal  heads,  and 
compound  animal  forms  like  the  gryphon  were  numerous  from 
very  eariy  times.  The  sphinx,  however,  is  a  perfectly  clear  and 
well-defined  type  there,  and  is  usually  recumbent.    The  most 


celebrated  example  is  the  Great  Sphinx  of  Giza,  189  ft.  kmg,  a 
rock  carved  intp  this  shape,  and  from  its  situation  likely  to  be  a 
work  of  the  IVth  Dynasty.  The  pattern  of  the  wig-lappets  has 
been  quoted  to  prove  that  it  dates  from  the  Xllth  Dynasty, 
but  it  is  said  that  the  peculiar  disposition  of  the  uncus  «i 
its  forehead  agrees  with  that  in  the  earliest  sculptures.  The 
face  looks  out  due  eastward  from  the  pyramid  field  over  the 
Nile  valley,  and,  according  to  the  inscriptions  of  the  XVIUth 
Dynasty  in  the  shrine  between  the  paws,  it  represented  the  sun- 
god  Harmachis.  Sphinxes  of  granite,  &c.,  occur  of  the  XUth 
Dynasty  and  later.  A  pair  from  Tanis  axe  attributed  by  Flinden 
Petrie  to  Pepi  I.  of  the  Vlth  Dynasty.  The  heads  of  the  sphinxes 
are  royal  portraits,  and  apparently  they  are  intended  to  represent 
the  power  of  the  reigning  Pharaoh.  The  king  as  a  sphinx,  in 
certain  religious  scenes,  makes  offerings  to  deities;  and  elsewhcte 
he  tears  his  enemies  in  pieces.  In  the  Saite  period  accordingly  the 
figure  of  .the  sphinx  was  used  as  a  hieroglyph  tor  tub,  "  master," 
"  lord."  Recumbent  sphinxes  were  especially  used  in  pairs  to 
guard  the  approach  to  a  temple,  and  it  may  be  conjectured 
that  the  Great  Sphinx  was  sculptured  at  Giza  to  guard  the 
entrance  of  the  Nile  valley.  The  name  of  the  Sphinx  in  Egyfrtiaa 
wasHu. 

The  great  temple  avenues  at  Thebes  are  lined  with  recumbent 
rams,  true  sphinxes  (a  few  late  instances),  and  with  the  so-called 
criosphinxes  or  ram-sphinxes,  having  lion  bodies  and  beads  of 
the  sacred  animal  of  Ammon.  A  falcon-beaded  sphinx  was 
dedicated  to  Harmachis  in  the  temple  of  Abu  Simbd,  and  b 
occasionally  found  in  sculptures  representing  the  king  as  Horus, 
or  Mont,  the  war-god.  It  is  distinguishable  from  the  gryphn 
only  by  the  absence  of  wings. 

W.  M.  F.  Petrie.  History  of  Egypt  from  the  Earliest  Times  t»  &e 
XVItk  Dynasty,  p.  51.  &c.:  L.  Borchardt,  "  Das  Alter  dcr  Krocsea 


From  Egypt  the  figure  of  the  sphinx  passed  to  Assyria,  where 
it  appears  with  a  bearded  male  head  on  cylinders;  the  female 
sphinx,  lying  down  and  furnished  with  wings,  is  first  found 
in  the  palace  of  Esar-haddon  (7th  cent.  B.C.).  Sphinxes  have 
been  found  in  Phoenicia,  one  at  least  being  winged  and  another 
bearded.  They  are  copies  of  the  Egyptian,  both  in  fonn  and 
posture,  wearing  the  pshent  and  the  uraeus,  but  distinguished 
by  having  the  Assyrian  wings.  The  sphinx  is  common  on  Persian 
gems,  and  the  representations  are  finely  executed.  Oa.  a  Persian 
intaglio  are  two  sphinxes  face  to  face,  each  wearing  a  tiara  and 
guarding  a  sacred  plant  which  is  seen  between  them;  but  the 
sphinx,  whether  of  the  Egyptian  or  the  Assyrian  type,  is  vnA 
found  in  Persian  sculptures  (Perrot  and  Chipiez,  History  ef 
Aft  in  Persia,  Eng.  trans.,  London,  1892).  In  Asia  Minor  the 
oldest  examples  are  the  "  Hittite  "  sphinxes  of  Euyuk.  They 
are  Egyptian  sphinxes  treated  in  the  Assyrian  style.  They  are 
not  recumbent,  and  the  hair  falling  from  the  head  is  curled,  not 
straight,  as  in  the  true  Egyptian  sphinx.  An  ancient  female 
sphinx,  but  wingless,  stands  on  the  sacred  road  near  Miktns. 
Sphinxes  of  the  usual  Greek  type  are  represented  seated  00  each 
side  of  tvtro  doorways  in  an  ancient  frieze  found  by  Sir  Chaxks 
Fellowes  at  Xanthus  in  Lycia,  and  now  in  the  British  Museum. 
The  same  type  appeals  on  the  eariy  sculptures  of  the  half-Greek, 
half-Oriental  temple  at  Assus.  In  the  eariy  art  of  Cyprus — the 
half-way  house  between  Asia  and  Greece — sphinxes  of  this  type 
are  not  imcommon.  On  the  other  hand,  on  a  gem  of  Phoenician 
style  found  at  Curium  in  Cyprus  there  appear  two  male  (bearded) 
sphinxes,  with  the  tree  of  life  between  them.  With  regard  to 
(Greece  proper,  in  the  third  tomb  on  the  acropolis  of  Mycoiae 
were  found  six  small  golden  ^hinxes;  they  are  beardless,  bat 
tlie  sex  is  doubtful.  The  bust  is  not  that  of  a  woman,  though 
the  head  and  face  are  distinctly  feminine.  A  shallow  cap  covers 
the  head,  and  from  the  middle  of  it  there  is  always  a  sort  ol  ta3 
or  plume,  blown  back  by  the  wind.  It  is  curious  that,  tbon^ 
the  sphinx  (as  also  the  gryphon)  were  thus  common  io  the 
Mycenaean  period,  the  words  o^y^  and  ypUlf  do  not  occur  in 
Homer.    Helbig  suggested  that  the  word  idiuo  (dog),  which  is 
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connected  with  the  sphinx  in  the  tragedians,  was  used  by  Homer 
for  the  sphinx,  but  this  theory  has  not  met  with  general  accep- 
tance. In  the  ancient  tomb  discovered  in  1877  at  Spata  near 
Athens  (which  represents  a  kindred  but  somewhat  later  art  than 
the  tombs  at  Mycenae)  were  found  female  winged  sphinxes 
carved  in  ivory  or  bone.  Sphinxes  on  glass  plates  have  been 
found  in  graves  at  Camirus  in  Rhodes  and  on  gold  plates  in 
Crimean  graves.  Sphinxes  were  represented  on  the  throne  of 
ApoUo  at  Amyclae  and  on  the  metopes  at  Selinus;  in  the  best 
period  of  Greek  art  a  q>hinx.was  sculptured  on  the  helmet  of  the 
statue  of  Athena  in  the  Parthenon  at  Athens;  and  sphinxes 
carrying  off  children  were  sculptured  on  the  front  feet  of  the 
throne  of  Zeus  at  Olympia.  There  is  also  an  Athenian  vase  from 
Capua  in  the  form  of  a  sphinx  painted  white.  It  is  winged,  and 
the  face  is  smooth  and  delicate  in  contour.  Though  Greek 
sphinxes  are  in  general  winged,  there  have  been  found  in  Boeotia 
terra-cotta  figures  of  wingless  ^hinxes.  Roman  sphinxes  of  a 
late  period  have  sometimes  a  man's,  sometimes  a  woman's 
head  with  an  asp  on  the  forehead.  An  indefinable  man-lion 
(nora  sinha)  represents  the  fourth  avatcr  of  the  Indian  Vishnu, 
and  fs  found  also  among  the  Tibetans. 

'  In  Greek  mythology  the  most  famous  sphinx  was  that  of 
Thebes  in  Boeotia,  first  mentioned  by  Hesiod  (Tkeog.  326), 
who  calls  her  the  daughter  of  Orthus  and  Chimaera.  According 
to  ApoUonius  (iii.  5,  8),  she  was  the  daughter  of  Typhon  and 
Echidna,  and  had  the  face  of  a  woman,  the  feet  and  tail  of  a  lion 
and  the  wings  of  a  bird.  She  dwelt  at  the  south-east  comer  of 
Lake  Copais  on  a  bald  rocky  mountain  called  Phicium  (mod. 
Fagas),  which  was  derived  from  4J{,  the  Aeolic  form  of  9^7 {. 
The  Muses  taught  her  a  riddleand  the  Thebans  had  to  guess  it. 
Whenever  they  failed  she  carried  one  of  them  off  and  devoured 
him.  The  riddle  was  this:  "  What  is  that  which  is  four-footed, 
three-footed,  and  two-footed?"  At  last  Oedipus  guessed 
correctly  that  it  was  man;  for  the  child  crawls  on  hands 
and  feet,  the  adidt  walks  upright,  and  the  old  man  supports 
his  steps  with  a  stick.  Then  the  sphinx  threw  herself  down 
from  the  mountain. 

The  story  of  the  sphinx's  riddle  first  occurs  in  the  Greek 
tragedians.  Milchhdfer  believed  that  the  story  was  a  mere 
invention  of  Greek  fancy,  an  attempt  to  interpret  the  mysterious 
figure  which  Greek  art  had  borrowed  from  the  East.  On  the 
other  hand,  he  holds  that  the  destroying  nature  of  the  sphinx 
was  much  older,  and  he  refers  to  instances  in  both  Egyptian 
and  Greek  art  where  a  sphinx  is  seen  seizing  and  standing  upon 
a  man.  And,  whereas  the  Theban  legend  is  but  sparingly 
illustrated  in  Greek  art,  the  figure  of  the  sphinx  appears 
more  commonly  on  tombs,  sculptured  either  in  the  round  or 
in  relief.  From  this  Milchhdfer  seems  to  infer  that  the  sphinx 
was  a  s3rmbol  of  death. 

Among  the  remains  of  the  'Mayan  culture  in  Yucatan  are 
found  examples  of  sphinxes,  male  and  female,  which  are  not 

unlike  those  of  ^(gypt  and  Asia  Minor. 

Milchhdfer.  in  Jitttk.  d.  deuUch.  arckdoi.  Instil,  in  Athen  (1879). 
p.  46  tea.;  J.  libers,  Dit  Sphinx  in  der  grieckiseken  Sate  und  Kunst 
(1895);  dir  R.  C.  Jebb's  edition  of  Sophocles,  Oed,  Tvrann.,  app., 
note  13.  .        (J>  M.  M.) 

SPfDER-MONKET,  the  English  title  of  a  group  of  tropical 
American  monkeys  known  to  the  natives  of  Brazil  by  the  name 
coaita,  and  to  zoologists  as  At^s,  in  allusion  to  the  imperfectly- 
devdoped  thumb.  They  take  their  English  name  from  the 
slimneas  of  the  body,  the  elongated  limbs,  and  the  long  tail,  the 
under  surface  of  the  prehensile  extremity  of  which  is  naked. 
The  thumb  is  either  rudimentary  or  wanting,  90  that  the  hands 
act  merely  as  hooks  in  climbing.  The  absence  of  woolly  under- 
fur,  the  less  compressed  nails,  and  the  broader  partition  between 
the  nostrils  distinguishes  them  from  the  woolly  spider- monkeys 
{BraekyUUs.)  The  species  are  numerous,  and  the  most  active 
and  thoroughly  arbofeal  of  all  American  monkeys.  The  prehen- 
sile tail  is  employed  not  only  as  a  means  of  suspension,  but  also 
to  convey  food  to  the  mouth.  These  monkeys  generally  go 
about  in  small  parties,  high  up  in  the  trees;  and,  like  the  other 
members  of  the  group,  are  comparatively  silent.  Their  food 
.consists  chiefly  of  fruits  and  leaves^  (Sec  Primates.) 
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the  order  Araneae,  resembling  the  Pedipalpi  in  many  structural 
points,  but  differing  from  them  as  well  as  from  all  other  Arachnida 
in  retaining  short  abdominal  appendages  known  from  their 
silk-manipulating  function  as  spinnerets  or  spinning  mamillae, 
with  which  are  associated  silk  glands.  It  is  probably  owing  to 
the  possession  of  such  glands  and  the  varied  purposes  for  which 
the  silk  is  used  that  spiders  as  a  group  far  surpass  the  other 
orders  of  Arachnida,  with  the  possible  exception  of  the  Acari 
(mites  and  ticks),  in  diversity  of  form  and  of  size,  in  numbers  of 
genera  and  species,  in  extent  of  geographical  distribution,  and  in 
adaptation  to  varied  habitats.  Except  in  the  extreme  north  and 
south,  and  on  the  tops  of  the  highest  mountains,  where  there  is 
no  insect  life  as  food  supply,  spiders  are  found  all  over  the  world, 
even  in  isolated  oceanic  islands.  They  occur  up  mountain 
slopes  as  far  as  vegetation  extends,  in  tropical  Valleys  and  forests, 
in  open  grassy  plains,  in  sandy  deserts,  and  even  in  fresh-water 
ponds  and  between  tide-marks  on  the  seashore.  Some  are 
nocturnal,  some  diurnal;  some  catch  their  prey  by  speed  of  foot, 
some  by  ctmnlngly  lying  hid,  some  by  means  of  silken  nets.  The 
phenomena  known  as  "  protective  resemblance,"  or  similarity 
to  inam'mate  objects  or  vegetation,  and  the  kindred  phenomenon 
of  "  mimicry,"  or  beneficial  likeness  to  certain  protected  species 
of  animals,  are  common  in  the  group.  In  these  particulars, 
considered  in  their  entirety,  spiders  show  a  marked  contrast  to 
other  Arachnida,  such  as  the  scorpions,  pedipalps,  book-scorpions 
and  so-called  harvest  spiders,  which  by  comparison  are  remark- 
ably uniform,  within  the  limits  of  the  orders,  in  structure,  habits 
and  other  respects.  Spiders,  in  short,  must  be  regarded  as  the 
most  highly  organized  and  the  most  successful  members  of  the 
class  Araclmida. 

Their  success  in  the  struggle  for  existence,  as  already  indicated, 
must  be  assigned  in  a  great  measure  to  the  possession  of  silk 
glands  and  to  their  power  of  manipulating  the  silk  for  a  variety 
of  purposes.  Several  facts  point  to  the  conclusion  that  the 
primary  use  of  this  secretion  was  the  formation  of  egg-cases  or 
cocoons  by  the  female,  for  this  is  the  only  constant  use  for  which 
the  silk  is  employed,  without  exception,  by  aU  species.  The 
second  step  in  the  evolution  of  spinning  instincts  was  probably 
the  making  of  a  silken  chamber  for  the  reception  of  the  cocoon 
itself  and  for  the  protection  of  the  mother  while  guarding  it  and 
her  newly-hatched  young.  If  an  aperture  for  ingress  and  egress, 
'for  purposes  of  feeding,  were  left  in  the  wall  of  such  a  chamber, 
there  would  arise  in  a  rudimentary  form  what  is  known  as  the 
tubular  nest  or  web;  and  the  next  important  step  was  possibly 
the  adoption  of  such  a  nest  as  a  permanent  abode  for  the  spider. 
Some  spiders,  like  the  Drassidae  and  Salticidae^  have  not  advanced 
beyond  this  stage  in  architectural  industry;  but  next  to  the  cocoon 
this  simple  tubular  retreat — whether  spun  in  a  crevice  or  burrow 
or  simply  attached  to  the  lower  side  of  a  stone — is  the  most 
constant  feature  to  be  observed  in  the  spinning  habits  of  spiders. 
From  this  starting-point  the  evolution  of  web-making  seems  to 
have  proceeded  along  two  main  divergent  lines.  Along  one  line 
there  was  a  gradual  daboration  of  the  tube  until  it  cidminated, 
so  far  as  structural  complexity  is  concerned,  in  the  so-called  trap- 
door nests  or  burrows  of  various  families;  along  the  other  line 
the  tubular  retreat  either  retains  its  primitive  «mplicity  in 
assodation  with  a  new  structure,  the  snare  or  net,  or  is  entirely 
superseded  by  the  latter. 

Trap-door  nests  are  made  by  spiders  belonging  to  two  widely 
different  groups,  namely  the  Lycosidae  or  wolf-spiders,  to  which 
the  true  tarantula  {q.v.)  belongs,  and  the  Mygalomorphae, 
containing  the  species  which  construct  the  best-known  types  of 
this  style  of  burrow.  Although  there  is  no  direct  genetic 
affinity  between  the  spiders  of  these  two  groups,  an  interesting 
parallelism  in  their  habits  may  be  traced.  .In  both  there  are 
spedes  which  form  no  nest  or  burrow,  others  which  construct 
a  simple  silk-lined  tunnel  in  the  soil,  and  others  which  close  the 
aperture  of  the  buirow  with  a  hinged  door;  while  both  share 
the  habit  of  lining  the  burrow  with  silk  to  prevent  the  infall  of 
loose  sand  or  mould;  and  the  species  which  make  an  open  burrow 
dose  the  aperture  with  a  sheet  of  silk  in  the  winter  during 
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hibernation  and  open  it  again  In  the  spring/  Possibly  from  this 
habit  was  developed  the  instinct  to  build  a  door  with  a  movable 
hinge.  In  the  trap-door  species  of  Lycosidae,  like,  for  instance, 
Lycosa  opifex  of  the  Russian  steppes,  the  hinge  is  weak  and  the 
lid  of  the  burrow  is  kept  normally  shut  by  being  very  much 
thicker  and  heavier  at  its  free  margin  opposite  the  hinge  so  that 
it  readily  falls  by  its  own  weight.  In  the  burrows  made  by  the 
Mygalomorphae,  on  the  contrary,  the  hinge  is  strong  and  highly 
elastic,  its  component  silken  threads  being  laid  on  in  such  a  way 
that  the  door  shuts  with  a  snap  when  the  occupant  has  passed 
in  or  out.  The  lid  is  sometimes  thin  and  wafer-like  as  in  the 
burrow  of  the  species  of  Nemesiat  sometimes  thick  and  cord-like 
as  in  that  of  the  species  of  Ctenaa  or  Pnck^omerus.  Its  upper 
side  is  alwaj^  covered  by  the  spider  with  pieces  of  the  vegetation 
growing  hard  by,  so  that,  when  the  door  is  closed,  the  position 
of  the  burrow  is  completely  concealed.  If  an  attempt  be  made 
by  any  enemy  to  lift  the  lid,  the  spider  seizes  its  inner  side  with 
his  fangs  and  striking  his  claws  into  the  walls  of  the  burrow  offers 
the  greatest  possible  resistance  to  the  efforts  of  the  intruder. 
When  on  the  watch  for  prey  the  spider  slightly  raises  the  lid  and, 
peeping  through  the  chink,  darts  like  a  flash  upon  any  beetle 
or  fly  that  tmwittingly  passes  within  reach.  Quite  commonly 
the  burrow  has  a  second  passage  running  obliquely  upwards 
from  the  main  passage  to  the  surface  of  the  soil,  and  this  sub- 
sidiary track  may  itself  be  shut  off  from  the  main  branch  by  an 
inner  door,  so  that  when  an  enemy  has  forced  an  entrance  through 
the  main  door,  the  spider  retreats  behind  the  second,  leaving  the 
intruder  to  explore  the  seemingly  empty  burrow. 

There  is  no  doubt  that  the  primary  influence  that  has  guided 
the  evolution  of  the  architecture  of  the  burrowing  spiders  has 
been  that  great  necessity  for  the  preservation  of  life,  avoidance 
of  enemies  and  protection  from  adverse  physical  conditions 
like  rain,  cold  or  drought.  And  when  we  turn  to  the  other  line 
along  which  the  web-building  instinct  has  been  developed  we 
find  that  the  primary  guiding  influence  has  been  that  second  great 
vital  necessity,  namely  the  necessity  of  getting  food.  Reference 
has  already  been  made  to  the  silken,  tube  or  tent,  of  simple 
structure,  with  an  orifice  at  one  or  both  ends,  as  the  possible 
origin  of  all  snares,  however  complex  they  may  be.  Perhaps  the 
most  rudimentary .  form  of  snare  arose  from  the  spinning  of 
threads  round  the  mouth  of  the  tube  to  hold  it  in  place.  Be  that 
as  it  may,  the  snare  in  many  instances,  as  in  that  of  the  Agalenidae 
{Tegenaruif  A  galena),  a  family  closely  allied  to  the  Lycostdae^ 
is  a  horizontal  sheet  of  webbing,  upon  which  the  spider  runs, 
continuous  with  the  lower  half  of  the  aperture  of  the  tube,  of 
which  it  is  simply  an  extension.  A  very  similar  sheet  is  spun 
by  a  species  of  Linyphia,  one  of  the  Argyopidae,  but  in  this  case 
there  is  no  tube  connected  wjth  the  web  and  the  spider  hangs 
suspended  beneath  the  horizontal  netting.  Snares  of  another 
type  consisting  of  a  tangled  mass  of  threads  amongst  which  the 
spiders  pick  their  way  with  ease,  but  which  are  impassable  to 
insects,  are  spun  by  members  of  the  Theridiidae  and  Pholcidae; 
but  by  common  consent  the  so-called  orbicular  web,  so  character- 
istic of  the  Argyopidae  but  by  no  means  confined  to  them,  is 
regarded  as  manifesting  the  greatest  perfection  of  instinct  in 
snare-spinning.  These  webs,  which  are  typically  subcircular  in 
form,  consist  of  a  system  of  threads  radiating  from  a  common 
centre  and  crossed  at  intervals,  and  approximately  at  right 
angles,  by  a  series  of  concentric  lines,  the  whole  being  suspended 
in  a  triangular,  quadrangular  or  polygonal  framework  formed 
of  so-called  foundation  lines,  attached  to  the  branches  or  leaves 
of  trees  or  other  firm  objects  in  the  neighbourhood.  Passing 
back  from  the  centre  of  the  web  to  the  underside  of  an  adjoining 
leaf  or  some  other  sheltered  spot  runs  a  single  thread,  the  trap 
line  affording  passage  to  the  spider  to  and. from  the  sheltered 
spot  and  the  snare  itself.  At  whatever  spot  an  insect  becomes 
entangled  in  the  frame,  the  vibration  set  up  by  its  struggles  is 
transmitted  along  the  nearest  radiating  thread  to  the  centre 
and  thence  up  the  trap  line  to  the  shelter  where  the  occupant 
lurks  awaiting  the  signal.  No  sooner  is  the  vibration  perceived 
than  the  spider  descends  with  all  speed  to  the  centre,  and  by 
'(^eling  the  ends  of  the  radiating  lines  learns  which  is  ashake 


and  rapidly,  without  the  possibility  of  mistake,  makes  its  way 
to  the  entangled  insect.  The  probable  reason  for  the  vaD-liBes 
being  concentric  is  that  lines  passing  over  the  radii  as  nearly  as 
possible  at  right  angles  are  the  shortest  that  can  be  bud  on;  they 
therefore  use  up  a  smaller  quantity  of  silk  and  take  a  shorter 
time  to  spin  than  threads  crossing  the  radii  in  any  other  directioa; 
and  at  the  same  time  they  afford  them  the  greatest  poaibk 
support  compatible  with  delicacy  and  strength  of  constructioQ. 
On  accoimt  of  its  delicacy  no  web  is  more  difficult  to  see  than 
one  5f  the  orbicular  type  above  described.  Its  whereabouts  b 
thus,  to  a  great  extent,  concealed  both  from  enemies  yarrhing 
for  spiders  and  from  insects  suitable  for  food;  and  its  open 
mcshwork  of  strong  threads  makes  it  much  less  liable  to  be 
beaten  down  by  rain  or  torn  to  shreds  by  winds  than  if  it  were 
a  flat  sheet  of  closely  woven  silk.  In  constructing,  therefore,  a 
snare  of  radiating  and  concentric  lines,  it  seems  that  a  spider 
economizes  both  time  and  silk  and  in  addition  renders  the 
web  as  strong  and  as  serviceable  and  yet  as  delicate  and  invisible 
as  possible. 

Perfect  orbicular  webs  are  made  by  many  genera  of  Argyepidce 
tZf/to,  MeUif  Gaskracanlha),  the  best-known  example  b^ng  that 
of  the  common  garden  ^ider  of  England,  Aranea  or  Epdn 
diademata;  but  these  webs  are  not  associated  with  any  tubular 
retreat  except  such  as  are  made  under  an  adjoining  leaf  or  in 
some  nook  hard  by.  Some  tropical  members  of  the  family 
belonging  to  the  genus  Nephela,  however,  ^in  a  web  whkk  is 
intermediate  in  structure  between  that  of  Aranea  and  the  coo- 
plete  sheet-like  web  of  A  galena.  It  covers  an  area  oi  about  one- 
third  of  a  cirde  and  its  radiating' threads  diverge  from  the  moath 
of  a  funnel-shaped  tube  resembling  in  every  respect  the  tube  d 
the  last-mentioned  genus.  Again  some  qxicies  of  Dkiyiu, 
belonging  to  the  Amaurobiidae,  also  have  a  tubular  retreat 
opening  on  to  the  surface  of  a  snare  in  which  a  crude  attempt 
at  a  radial  and  concentric  arrangement  of  the  threads  is  per- 
ceptible. The  interest  of  these  two  types  of  web  lies  in  the 
fact  that  they  bridge  over  the  structural  gap  between  the  simpk 
sheet- web  of  A  galena  and  the  perfected  orb- web  of  Aranea, 

Dictyna  may  be  cited  as  an  example  of  a  group  of  spidexs, 
sometimes  called  the  Cribellata,  which  have  certain  spinning 
glands  and  appliances  not  possessed  by  others.  These  glands 
are  represented  externally  by  a  specUl  plate,  the .  cri&etf ss, 
which  lies  in  front  of  the  ordinary  spinning  mamillae,  and  by  a 
comb  of  short  bristles,  the  calamisiruMf  placed  in  the  penultimate 
segment  of  the  left  of  the  last  pair.  By  means  of  the  calamatnua 
the  silk  secreted  by  the  cribellum  is  teased  inlp  a  fine  thread 
which  is  twisted  round  the  main  threads  of  the  web,  giving  it  a 
very  characteristic  woolly  or  flocculent  appearance. 

There  are  many  other  uses  to  which  silk  is  put,  besides  those 
mentioned  above.  By  trailing  a  thread  behind  them  spiders 
are  able  to  drop  from  any  height  to  the  ground  and  to  retrace 
their  steps  with  certainty  to  a  particular  spot.  The  poasessksB 
of  silk-glands  has  also  profoundly  influenced  the  geographica] 
distribution  of  spiders  and  has  enabled  them  to  cross  arms  of 
the  sea  and  establish  themselves  on  isolated  oceanic  islands  which 
most  of  the  orders  of  Arachnida  are  unable  to  reach.  This  b 
effected  by  the  so-called  habit  of  "ballooning"  practised  by 
very  young  spiders,  which  float  through  the  air,  often  at  great 
altitudes,  in  the  direction  of  the  prevalent  winds.  It  was 
formerly  supposed  that  this  custom  was  peculiar  to  a  single 
species,  which  was  called  the  "  gossamer  "  spider  from  the  fact 
that  the  floating  webs,  when  brought  to  the  nrth  by  raht  or 
intercepted  by  bushes  and  trees,  coat  the  foliage  or  grass  with  a 
sheeting  of  gossamer-like  silk;  but  the  habit  is  now  known  to 
be  practised  by  the  newly-hatched  young  of  a  gireat  variety  of 
species  belonging  to  several  distinct  families. 
.  As  a  commercial  product  spider-silk  has  been  foond  to  be 
equal,  if  not  superior,  to  the  best  silk  spun  by  lepidopteocs 
larvae;  but  the  cannibalistic  propensities  of  ^ders,  making  it 
impossible  to  keep  more  than  one  in  a  single  rtceptade,  coupled 
with  the  difficulty  of  getting  them  to  spin  freely  in  a  confined 
space,  have  hitherto  prevented  the  sUk  being  used  on  any 
extensive  scale  for  textile  fabrics. 
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The  methods  of  catching  prey  adopted  by  spiden  are  extremely 
varied.  The  nets  or  snares  are  highly  efficient  for  this  purpose. 
Amongst  the  threads,  which  entangle  the  wings  and  legsof  intdr- 
cepted  prey,  the  spiders  are  perfectly  at  home  and  can  pounce 
on  the  struggling  victim  at  once  if  it  be  small  and  harmless  c€ 
keq>  at  a  respectful  distancOi  checking  all  efforts  at  escape,  if 
it  be  poisonous  or  strong.  If  in  the  latter  case  the  spider  be 
afraid  to  come  to  close  quarters,  various  devices  for  securing  It 
are  resorted  to.  The  Tkendudae  eject  on  to  the  insect  from  their 
spinning  mamillae  drops  of  liquid  adhesive  silk;  the  Argy^pidae, 
steadying  it  with  the  tips  of  their  long  front  legs,  sweep  additional 
strands  of  silk  over  it  with  the  legs  of  the  hinder  pair;  the 
Agalcnidae,  attaching  a  long  thread  to  a  point  hard  by,  run 
round  and  round  the  victim  in  circles,  gradually  winding  It  up 
beyond  all  hope  of  breaking  loose.  Twq  genera  of  Argyopida^ 
{Hy^HoUs  and  Tkeridiostma)  construct  spring-nets  out  of  their 
incomplete  webs  of  the  orbicular  type.  To  the  web  is  attached 
A  trap-line  which  when  drawn  taut  holds  the  snare  stretched 
and  ti^t,  and  when  relaxed  loosens  the  whole  structure  so 
that  the  threads  fall  together.  When  an  insect  strikes  the  web 
the  spider  loosens  his  hold  of  the  trap-line,  thus  enveloping  the 
victim  in  a  tangle  of  threads  which  woiild  otherwise  not  come  into 
contact  with  it.  Spiders  which  spin  no  snare  are  dependent 
for  capturing  prey  for  the  most  part  upon  their  quickness  or 
powers  of  lying  concealed.  Many  Tkomisidae  lurk  amongst  the 
stamens  and  petals  of  flowers,  which  they  closely  match  in  colour, 
waiting  to  seize  the  insects  which  visit  the  blossoms  for  nectar. 
Examples  of  SeUnops  (Clubumidae)  lie  flat  and  absolutely  still 
on  the  bark  of  trees,  to  which  their  coloration  assimilates,  and 
spring  like  a  flash  of  light  upon  any  insect  that  touches  their 
legs;  thtLycosidae  dart  swiftly  upon  their  prey;  and  the  SaUicidce, 
which  compared  with  other  spiders  have  keen  powers  of  vision, 
stealthily  stalk  it  to  within  leaping  distance,  then,  gathering 
their  legs  together,  cover  the  intervening  space  with  a  spring  and 
with  unerring  aim  seize  it  and  bury  their  fangs  in  its  body. 
One  genus  of  Tkomisidae  (Pkognarachne),  which  inhabits  the 
Oriental  region,  adopts  the  clever  device  of  spinning  on  the  surface 
of  a  leaf  a  sheet  of  web  resembling  the  fluid  portions  of  a  splash 
of  bird's  dung,  the  more  solid  central  portions  being  represented 
^  the  spider  itself,  which  waits  in  the  middle  of  the  patch  to 
seise  the  butterflies  or  other  insects  that  habitually  feed  on  birds' 
excrement  and  are  attracted  to  the  patch  misfaking  it  for  their 
natural  food. 

The  sexes  of  spiders  are  distinct.  Except  in  the  case  of  the 
water-^der  (Argyroneta)  the  males  are  smaller,  sometimes  very 
much  smaller,  than  the  females,  but  have  proportionately  longer 
legs  and  smaUer  bodies.  When  adult  the  males  may  always  be 
distinguished  from  the  females  by  the  presence  of  a  pair  of  homy 
intromittent  organs,  one  of  whidi  is  lodged  in  the  terminal  seg- 
ment of  each  palpus  or  appendage  of  the  second  pair.  In  its 
simplest  form  this  is  a  hollow  flask-shaped  homy  piece,  con- 
sisting of  a  dilated  basal  portion  and  a  terminal  spiniform  portion 
with  an  orifice  at  the  apex;  but  its  structure  is  frequently  com- 
plicated by  accessory  processes  and  outgrowths  which  aid  copula- 
tion and  serve  to  protect  the  delicate  point  from  injury.  In  the 
breeding  season  the  nude  deposits  drops  of  sperm  on  a  dieet  of 
webbing,  picks  it  up  in  these  flasks  by  means  of  capillary  attrac- 
tion and  carries  it  about  until  he  falls  in  with  a  female.  During 
pairing  he  thrusts  the  tip  of  these  organs  into  the  seminal  vesicles 
of  the  female  and  the  eggs  are  fertiUzed  as  they  pass  out  of  the 
oviduct.  Cases  of  parthenogenetic  reproduction,  or  reproduction 
without  the  intervention  of  the  male,  have  been  recorded  in 
the  case  of  two  genera  {FUistata  and  Tegenana)^  and  may  be 
conunoner  than  is  usually  supposed.  All  spiders  are  oviparous. 
The  number  of  eggs  produced  at  a  time  varies  enormously  accord- 
ing to  the  species,  from  about  half  a  dozen,  more  or  less,  in  some 
ant-mimicking  AUidat  or  jumping  spiders  to  many  hundreds  in 
the  larger  orbicular-webbed  spiders  of  the  family  Argyopidae. 
The  first  act  of  the  female  after  oviposition  is  to  wrap  her  eggs  in 
a  casing  of  silk  commonly  called  the  cocoon.  The  cocoon  varies 
greatly  in  nze,  shape  and  consistency  according  to  the  nature 
of  the  spider  that  makes  it.    Sometimes,  as  in  PkokuSt  it  is 


merely  a  thin  network  of  silk  just  sufficient  to  hold  the  eggs 
together.  More  often  it  consists  of  a  thick  felting  of  silk,  either 
Q>un  in  one  continuous  piece  into  a  globular  form,  as  in  the 
Aviatlariidaet  or  composed  of  two  plate-like  pieces,  an  upper 
and  a  lower,  united  at  the  edges  and  lenticular  in  shape,  as  in 
some  of  the  Lyauidae,  Soinetimes  it  is  woolly  and  flocculent, 
sometimes  smooth  like  parchment,  and  its  shape  depends  in  a 
large  measure  upon  the  habits  of  the  female  towards  her  ofl^spriag. 
As  a  rule  terrestrial  spiders  guard  the  cocoon  in  the  permanent 
burrow,  as  In  the  trapndoor  spiders,  or  In  the  silken  retreat  which 
acts  as  a  temporary  nursery,  as  in  the  SaUiddae,  Other  spedes 
of  wandering  habits  cany  the  cocoon  about  with  them,  sometimes 
attached  to  the  ^innerets,  as  in  the  Lyccsidae,  sometimes 
tucked  under  the  thorax,  as  in  the  large  tropical  house-spider, 
HeUrofioda  rtgia,  one  of  the  Qubionidce.  The  females  of  some 
snare-spinning  species,  like  the  Pkolcidae,  carry  it  in  their  jaws; 
but  in  the  case  of  the  Argyopidae  the  females  usually  leave  the 
cocoon  to  its  fate  as  soon  as  it  is  constructed,  sometimes  rolling 
it  in  a  leaf,  sometimes  attaching  it  by  a  stalk  to  a  brandi.  It 
is  in  this  and  related  families  that  the  greatest  diversity  in  the 
colour  and  form  of  the  cocoon  is  found.  In  these  spiders,  too» 
the  newly-hatched  young  shift  for  themselves  as  soon  as  they 
emerge  from  the  cocoon;  in  others  that  guard  the  cocoon  the 
young  stay  for  a  longer  or  shorter  time  under  their  mother's 
protection,  those  of  the  wandering  Lycosidce  rljmhiTig  on  her  back 
to  be  carried  about  with  her  wherever  she  goes.  There  is  no 
metamorphosis  -during  growth  such  as  occurs  in  some  insects, 
the  young  being  hatched  with  its  full  complement  of  appendages 
and  only  differing  from  its  parents  in  characters  of  comparatively 
minor  importance.  Growth  is  accompanied  by  a  succession  A 
moults,  the  spider  emerging  from  its  old  skins  by  means  of  a 
fracture  which  extends  along  the  front  and  sides  of  the  cephalo- 
thorax  just  beneath  the  edge  of  the  carapace.  It  is  only  at  the 
final  moult  that  the  sexual  organs  are  mature,  the  two  sexes 
being  alike  in  the  earlier  stages  of  growth.  Untfl  maturity  is 
roached  the  q>ider  has  the  power  to  repair  lost  or  damaged  limbs. 
If  a  limb  be  lost  at  an  early  stage  it  may  be  re-grown  in  perfection ; 
but  at  later  stages  it  is  only  imperfectly  ^reproduced  and  is 
shorter  and  thinner  than  the  other  limbs.  Rapidity  of  growth 
and  longevity  vary  greatly  according  to  circumstances  and  to 
the  species.  In  northern  and  temperate  latitudes  where  insects 
disappear  in  the  winter,  spedes  of  Argyopidae  like  Aranea  diade- 
mata,  live  only  for  a  single  season.  The  young  emerge  from  the 
cocoon  in  the  early  q>ring,  grow  through  the  sununer,  and  roach 
maturity  in  the  early  autumn.  The  sexes  then  pair  and  perish 
soon  after  the  female  has  constructed  her  cocoon.  Spedes  of 
other  families  (Lycosidae,  Clubionidae)  may  live  for  a  few  seasons, 
hibernating  in  the  soil  or  amongst  dead  leaves;  and  examples 
of  the  larger  q>iders  (Aviculariidae)  have  been  kept  alive  in 
captivity  for  several  years. 

Owing  to  the  smaller  size  of  the  male  and  the  greater  voradty 
of  the  female,  the  male  makes  his  advances  to  his  mate  at  the 
risk  of  his  life  and  is  not  infrequently  killed  and  eaten  by  her 
either  before  or  after  pairing  has  been  effected.  Fully  aware  of 
the  danger,  he  pays  his  addresses  with  extreme  caution,  frequently 
waiting  for  hours  in  her  vicinity  before  venturing  to  come  to 
dose  quarters.  Males  of  the  Argyopidae  hang  on  the  outskirts 
of  the  webs  of  the  females  and  signal  their  presence  to  her  by 
jerking  the  radial  threads  in  a  peculiar  manner.  Other  web- 
spinning  spiders  {Tegenaria)  have  somewhat  similar  habits;  and 
the  male  of  the  park-web  q>ider  (Atypus),  one  of  the  Mygalo- 
morphae,  taps  the  walls  of  the  tubuhu'  web  of  the  female  before 
daring  to  bite  a  hole  in  it  and  descend  into  her  burrow.  Most 
curious  of  all  is  the  courtship  of  the  males  of  some  spedes  of 
Salticidae,  or  jumping  spiders,  which  are  decorated  with  plumes 
or  coloured  stripes  or  iridescent  patches.  These  they  display 
before  her,  posing  and  periorming  extraordinary  antics  in  her 
presence  exactly  as  cock  birds  behave  towards  their  hens.  Lastly, 
the  males  of  some  spedes  of  spiders  differ  from  the  females  in 
possessing  stridulating  organs  consisting  of  homy  ridges  and 
spikes  and  lodged  dther  between  the  mandible  and  palpus  as  in 
some  spedes  allied  to  LinypkiOt  one  of  the  Argyopidae,  or  between 
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the  cephalo-thonz  and  abdomen  as  in  SteiOoda,  one  of  the 
Theridiidae  and  Cambridgea^  one  of  the  A gaUnidac.  It  is  believed 
that  the  males  of  these  q)ecies  signal  to  their  females  by  means 
of  the  sound  these  organs  emit.  The  greatest  disparity  in  size 
between  the  sexes  is  met  with  in  the  tropical  genus  NepkUa^ 
the  females  of  which  are  gigantic  representatives  of  the  Argyopi- 
doe.  The  male,  however,  is  a  veritable  pigmy  beside  the  female, 
and  during  copulation  presents  the  appearance  of  a  parasite 
attached  to  her  abdomen.  It  has  been  suggested  that  the 
diminutive  size  of  the  male  is  of  great  advantage  to  him  during 
courtship,  because  he  is  enabled  to  move  easily  thereby  to  escape 
from  her  dutches  should  she  turn  upon  him  with  hostile  intent. 

All  spiders  possess  a  pair  of  poison-glands,  one  in  each  of  the 
chelicerae  or  mandibles  and  opening  by  means  of  a  duct  at  the 
tip  of  the  fang.  The  primary  function  of  this  poison  is  to  kill 
the  prey  upon  which  they  feed,  its  action  being  very  rapid  upon 
insects.  In  a  great  majority  of  cases,  however,  it  is  comparatively 
innocuous  to  human  beings,  despite  legends  to  the  contrary 
that  have  arisen  in  connexion  with  certain  species  like  the 
tarantula.  The  bite,  however,  of  any  spider,  strong  enough  to 
pierce  the  skin,  may  give  rise  to  a  certain  amount  of  local  inflam- 
mation and  pain  depending  principally  upon  the  amount  of 
poison  injected.  The  bite,  for  example,  of  large  spedes-of*  the 
family  AvUulariidaet  sometimes  called  Mygales,  and  sometimes, 
but  erroneously,  known  as  tarantulas,  ^>ecies  which  have  fangs 
half  an  inch  long' and  as  sharp  as  needles  and  a  considerable 
quantity  of  poison,  may  be  very  painful,  though  sddom  serious 
provided  the  health  of  the  patient  be  good.  There  is  one  possible 
exception,  however,  to  the  innocuous  nature  of  the  poison  and 
this  is  supplied  by  the  q>edes  of  the  genus  Laikrodecius,  one  of 
the  Theridiidae,  There  is  no  actual  proof  that  this  spider  is 
mote  poisonous  than  others,  but  it  is  a  significant  fact  that  its 
spedes,  inhabiting  countries  as  widdy  separated  as  Chile, 
Madagascar,  Australia,  New  Zealand  and  South  Europe  are 
held  in  great  fear  by  the  indigenous  population,  and  many  stories 
are  current  of  serious  or  fatal  results  following  thdr  bites. 
Many  of  the  species  of  these  spiders,  moreover,  are  very  conspicu- 
ously coloured,  being  either  wholly  black  or  black  relieved  by 
fiery  red  spots,  forcibly  suggesting  that  they  are  wamingly 
coloured.  Some  of  the  spedes  of  Aviculariidae  also  appear  to  be 
wamingly  colo\ired  with  black  or  black  and  red,  and  their  colora- 
tion is  assodated  with  the  urticating  nature  of  their  bristles, 
which  makes  them  highly  unpalatable  to  vertebrate  foes.  So 
far  as  is  known,  however,  only  the  large  spiders  belonging  to 
this  group  possess  this  special  means  of  defence,  and  in  many 
other  spedes  this  is  accompanied  by  highly-devdoped  stridu- 
lating  organs  resembling  those  of  rattlesnakes  and  scorpions 
in  function.  Others  again,  like  Gasteracantha  and  Acrosoma, 
belonging  to  the  Argyopidae,  are  armed  with  sharp  and  strong 
abdominal  spines,  and  these  spiders  are  hard-shelled  like  beetles 
and  are  spotted  with  black  on  a  reddish  or  yellow  ground,  their 
spines  shining  with  steel-blue  lustre.  The  majority  of  spiders, 
however,  are  soft-skinned  and  succulent,  and  are  tasty  morsels 
for  insectivorous  reptiles,  birds  and  mammals.  Hence  as  a  very 
general  rule  the  coloration  makes  for  concealment  under  natural 
conditions  of  existence,  and  the  instincts  which  lead  to  conceal- 
ment are  very  highly  developed.  As  instances  of  procryptic 
or  celative  coloration  may  be  mentioned  that  of  the  spedes  of 
the  genus  D<Uonudes,  one  of  the  Lycosidae,  which  lives  amongst 
reeds  and  is  marked  with  a  pair  of  longitudinal  yellow  lines  which 
harmonize  with  the  upright  stalks  of  the  vegetation,  and  Lycosa 
picta,  which  lives  on  the  sand,  can  scarcdy  be  seen  on  account 
of  its  mottled  pattern:  Sparassus  smargdulus  and  the  spedes  of 
Pecucelia,  which  are  fotmd  amongst  grass  or  low  green  herbage, 
are  mostly  green  in  colour,  and  SaUicus  scenicus  is  banded  with 
white  and  black  to  match  the  grey  tint  of  the  rocks  and  stone  walls 
on  which  it  hunts  its  prey.  Similar  instances  of  protective  colora- 
tion could  be  dted  without  end.  Sometimes  the  shape  of  the 
spider  combines  with  the  colour  to  produce  the  same  effect,  as  in 
the  spedes  of  Uloborus,  which  as  they  hang  in  thin  shabby-looking 
webs  exactly  resemble  fragments  of  wind-blown  rubbish.  The 
success  of  piocxyptic^coloration  depends,  Jiowever,  very  laxxdy 


upon  stillness,  and  the  instinct  to  keep  stationary  without  maving 
a  limb  is  a  marked  characteristic  of  all  spiders  unless  engaged  in 
hunting  or  fledng  from  imminent  danger.  The  instinct  reaches 
its  highest  development  in  the  phenomenon  miscalled  *'  death 
feigning."  Spiders  of  various  families  will,  when  alarmed,  lie 
absolutely  still  with  l^s  tucked  up  and  allow  themsdves  to  be 
pushed  and  rolled,  and  handled  in  various  ways  without  betraying 
that  they  are  alive  by  the  slightest  movement.  But  it  would 
be  absuid  to  suppose  that  they  are  in  reality  pretending  to  be 
dead,  (^ecause  there  is  no  reason  to  think  they  can  have  any 
knowledge  of  death.  They  are  merdy  practising  the  inherited 
instinct  to  lie  motionless,  movement  being  the  only  indicatkm 
of  the  presence  of  living  prey  known  to  many  insectivorous 
animals.  When  concealment  is  no  longer  possible  tcxxcstrial 
q>ecies,  like  the  Lycosidae^  dart  swiftly  to  the  nearest  didter 
afforded  by  crevices  in  the  soil,  stones,  fallen  leaves  or  lo^  of 
wood,  while  those  that  live  in  bushes,  l£ke  the  Argyopidae,  drop 
straight  to  the  ground  and  lie  hidden  in  the  earth  or  In  the  fallen 
vegetation  beneath. 

The  extent  to  which  procryptic  coloration  and  instincts 
favouring  concealment  are  developed  indicates  that  generation 
after  generation  spiders  have  been  subjected  to  persecution 
from  enemies.  No  doubt  large  numbers  are  devoured  by 
insectivorous  birds,  mammals  and  reptiles,  but  the  mortality 
due  to  them  and  other  foes  sinks  into  insignificance  beside  that 
caused  by  the  persecution  of  hymenopterous  insecu  of  the 
families  Ichneumonidae  and  PompUidae^  especially  of  the  latter, 
many  q>edes  of  which  systematically  ransack  the  country  for 
spiders  wherewith  to  feed  thdr  yoimg  in  the  breeding  season. 
It  is  no  exaggeration  to  say  that  countless  thousands  of  spiders 
of  all  families  are  annually  destroyed  by  these  insects,  axKl  there 
is  no  reason  to  doubt  that  destruction  on  at  least  as  great  a  scale 
has  been  going  on  for  centuries,  too  many  even  to  guess  at. 
Hence  it  is  probable  that  no  factor  has  had  a  greater  influence 
than  these  wasps  in  moulding  the  protective  instincts  and  habits 
of  spiders.  One  interesting  phenomenon  in  spider-life  seems  to 
be  directly  and  certainly  traceable  to  this  influence,  umI  that  is 
mimicry  of  ants.  In  several  families  of  spiders,  but  principally 
in  those  like  the  Clubionidae  and  SaUicidae,  which  are  terre^iial 
in  habits,  there  are  spedes  which  not  only  live  amongst  ants, 
but  so  closely  resemble  them  in  thdr  shape,  size,  colour  and 
actions  that  it  requires  a  practised  eye  to  distinguish  the  Arachnid 
from  the  insect.  Now  the  Pompiltdae  or  mason  wasps  proviaoB 
their  cells  with  insects  of  many  different  kinds,  as  well  as  with 
spiders;  but,  of-the  hundreds  of  spedes  of  these  wasps  that  have 
been  described  from  different  parts  of  the  world,  only  one  is 
known  to  use  ants  for  this  purpose;  and  this  spedes  is  not  one 
that  preys  upon  spiders.  On  the  other  hand  it  has  been  spedaDy 
recorded  of  two  of  the  spedes  of  spider-destroyers  that  they  have 
great  dislike  and  apparent  fear  of  these  little  poisonous  Hymeoo- 
ptera.  So,  too,  does  it  appear  that  ants  are  entirdy  immune  lo  the 
attacks  of  Ichneumonidae,  which  destroy  hosts  of  other  insects 
and  of  spiders  by  laying  thdr  eggs  upon  thdr  bodies.  But 
since  ants  are  not  persecuted  by  these  two  families  of  Hymeno- 
ptera,  the  greatest  enemies  spiders  have  to  contend  with,  it  is 
evident  that  mimicry  of  ants  is  of  supreme  advantage  to  spiders. 
Ants,  however,  are  not  the  only  animals  mimicked  by  spideis. 
Some  members  of  the  Argyopidae  (Cyclcsa)  are  exactly  like  saaS 
snaUs;  others  {Cyrtorackne)  resemble  Coccindliiae  in  shape  and 
colour.  Now,  CoccineUidae  (ladybirds)  ate  known  to  be  highly 
distasteful  to  most  insectivorous  mammals  and  birds,  and  snaib 
would  be  quite  unfit  food  for  the  Pompilid  or  Ichneomonid 
larvae,  so  that  the  reason  for  the  mimicry  in  these  cases  is  also 
perfectly  dear.  The  exact  extent,  however,  to  ^rtiidi  each 
particular  dass  of  enemy  has  affected  the  protective  halats 
and  attributes  of  spiders  is  by  no  means  alwasrs  evident;  mnd  it 
is  impossible  to  discuss  the  question  in  detail  within  the  timits 
of  a  short  artide.  But  two  instances  of  extreme  deviatioii  ftwa 
the  ordinary  mode  of  life  due,  apparently,  like  ant-mimiczy, 
soldy,  if  not  wholly,  to  the  persecution  of  Hymenoptera,  may  be 
dted  as  illustrations  of  the  profound  effect  upon  habit  bronght 
about  by  long-oontinued  persecution  from  enemies  of 
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Hiis  devifttion  is  the  adoptioa  of  an  aquatic  mode  of  life  by 
tlie  European  fresh-water  spider  {Afgyroneia)  and  by  the  marine 
spider  DtsiSt  which  is  found  on  the  shores  of  the  Indian  and  Pacific 
Oceans  from  Cape  Cobny  to  eastern  Australia.  Desis  lives 
invariably  between  tide-marks' upon  the  rocks  and  coral  reefs, 
and  may  be  found  at  low  tide  either  crawling  about  upon  them 
or  swimming  in  tidal  pools  and  feeding  vpon  small  fish  or  crusta- 
ceans. As  the  tide  rises  the  spiders  take  refuge  in  crevices  and 
spin  over  their  retreat  a  sheet  of  silk,  impervious  to  water, 
beneath  which  they  lie  in  safety  with  a  supply  of  air  until  the 
ebb  exposes  the  site  again  to  the  sun.  The  fresh-water  spider 
{Argyronela)  lives  amongst  the  weeds  of  lakes  and  ponds  and, 
like  Desis,  is  quite  at  home  beneath  the  water  either  swimming 
from  spot  to  ^K>t  or  crawling  amongst  the  stems  of  aquatic 
plants.  As  a  permanent  home  the  spider  makes  beneath  the 
surface  a  thimble-shaped  web,  with  inverted  mouth,  anchoring 
it  to  the  weeds.  He  then  ascends  to  the  surface,  carries  down  a 
bubble  of  air  and  rebaaes  it  inside  the  mouth  6t  the  silk-thimble, 
thus  replacing  a  cerCahx  amount  of  water.  This  action  is  repeated 
until  the  domicilo'.ls  filled  with  air,  when  the  spider  takes 
possession  of  it.  1^  spider  owes  its  name  Argyroneia  or  the 
silver  swimmer  to  its  silvery  appearance  as  it  swims  about  under 
water  enveloped  in  air,  and  its  power  to  retain  an  envelope  of 
air  on  its  sternum  and  abdomen  depends  upon  the  circumstance 
that  these  areas  are  beset  with  hairs  which  prevent  the  water 
reaching  the  integument;  but  the  air  retained  by  these  hairs 
can  be  released  when  the  spider  wishes  to  fill  its  subaqueous 
home  with  that  element.  Argyroneta  feeds  principally  upon 
flies  or  gnats,  which  it  seizes  from  below  as  they  light  upon  the 
surface  of  the  water.  In  the  breeding  season  the  male  ^ins 
a  bell  or  thimble  near  that  of  the  female  and  joins  the  two  by 
means  of  a  silken  passage.  The  female  attaches  her  eggs  to  the 
inner  wall  of  her  own  home,  and  the  young  when  large  enough 
to  shift  for  themselves  have  the  bell-making  instinct  fully 
developed.  Since  the  adoption  of  an  aquatic  mode  of  life  by 
Desis  and  Argyroneta  involves  no  increased  facilities  in  getting 
food,  and  merely  substitutes  for  ordinary  terrestrial  enemies 
6shes  and  crustaceans  in  the  former  case,  and  fishes,  amphibians, 
and  insectivorous  water-insects  in  the  latter,  the  supposition 
is  justified  that  the  change  in  environment  is  due  to  the  unre- 
mitting perMCUtion  of  PompUidae  and  Ickneumonidae,  which 
would  not  venture  to  pursue  their  prey  beneath  the  water's 
surface.  .  The  habits  of  certain  other  spiders  suggest  the  origin 
of  the  perfect  adaptation  to  aquatic  conditions  exhibited  by 
Desis  and  Argyroneta.  The  nature  of  the  integument  and  its 
hairy  clothing  in  all  spiders  enables  them  to  be  plunged  under 
water  and  withdrawn  perfectly  dry,  and  many  species,  even  as 
large  as  the  common  English  house-spider  {Tegenaria),  are  so 
lightly  built  that  they  can  run  with  speed  over  the  surface  of 
standing  water,  and  this  faculty  has  be«i  perfected  in  genera  like 
Firaia,  Dohmedes  and  Trielaria,  which  are  always  found-in  the 
vicinity,  of  lakes  or  on  the  edges  of  rivers  and  streams,  readily 
taking  to  the  water  or  running  down  the  stems  of  water  plants 
beneath  its  surface  when  pursued.  Some  species  of  Dolomedes, 
indeed,  habitually  construct  a  raft  by  spinning  dead  leaves 
together  and  float  over  the  water  upon  it  watching  for  an 
opportunity  to  dash  upon  any  insect  that  alights  upon  its 

surface. 

Geologically,  spiders  date  from  the  Carboniferous  Period,  Artkro- 
lycosa  and  otncni  from  the  coal  beds  of  Europe  and  North  America 
being  cloeely  allied  to  the  existing  genus  Ltpkistius.  Remains  of 
spiders  from  the  Baltic  amber  beds  otOlieocene  age  and  from  nearly 
coeval  fluviatile  or  lacustrine  deposits  oi  North  America  belong  to 
forms  identiod  with  or  closely  related  to  ensting  genera,  thus 
proving  the  great  antiquity  of  our  present  spider  fauna.   (R.  1.  P.) 

SPIELHAGEN.  FRIEDRICH  VON  (X839-  ),  German 
novelist,  was  bom  at  Magdeburg  on  the  a4th  of  February  1829. 
He  was  brought  up  at  Stralsund,  where  his  father  was  in  1835 
appointed  government  architect;  he  attended  the  gymnasium 
there,  .and  studied  law,  and  subsequently  literature  and  philo- 
sophy, at  the  universities  of  Berlin,  Boim  and  Greifewald.  On 
leaving  the  university  he  became  a  master  in  a  gymnasium  at 
Leipiig,  but  upon  his  father's  death  in  1854  devoted  himself 


entirely  to  writing.  After  publishing  Klara  Ven  (1857)  and 
Anfder  Diine  (1858),  he  obtained  a  striking  success  with  Problem 
nuUische  Naturen  (1860-1861),  Gtkt  of  the  best  noveb  of  its  time;' 
it  was  followed  by  Die  torn  HokensUin  (1863),  In  Rtik*  und  Clied 
(1866),  Hammer  mid  Amboss  (1869),  Deutsche  Pioniere  (1870), 
Attseit  vorant  (1873),  Shirm/Ua  (1876),  PlatOand  (1878),  Quimaiui 
(1880),  Angela  (z88i),  Uklenhans  (1884),  Binneuer  Pharao  (1889), 
Panstuins  (1897)  and  Freigeboren  (1900).  Spielhagen's  b^t 
work  was  produced  between  the  years  x86o  and  1876;  he  wrote 
nothing  after  Shmnflut  which  can  be  compared  with  that  power- 
ful romance*  His  novels  combine  two  elements  of  especial 
power,  the  masculine  assertion  of  liberty  which  renders  him  the 
favourite  of  the  intelligent  and  progressive  dtixen,  and  the  ruth- 
less war  he  wages  against  the  self-indulgence  of  the  age.  His 
love  of  the  sea,  derived  from  an  eariy  residence  at  Stralsund, 
introduces  an  element  of  poetry  into  his  novels  which  is  some- 
what rare  m  Gennan  fiction.  Spielhagen's  dramatic  productions, 
Hans  und  Crete  (1868)  and  Liebe  fUr  Liebe  (1875),  and  others, 
cannot  compare  with  his  novels.  From  1878-1884  he  was  editor 
of  Westermann's  Monatshefte, 

Spielhasen's  SAmtliche  Werke  were  published  in  1871  In  nxteen 
volumes,  m  1878  in  fourteen  volumes;  his  Sdmtliche  Romane  in 
1898  (32  vols.),  and  thoe  were  followed  by  a  new  series  in  1903. 
See  his  autobiography.  Finder  und  EHinder  (2  vols..  1890);  also 
G.  Karpeles.  F.  Spieikagen  (1889),  and  H.  and  J.  Hart,  KriHscke 
Waffengdnge  (1886). 

SFIES8,  CHRISTIAN  HBINRICH  (z 755-1 799)i  German  writer 
of  romances,  was  bora  at  Freiberg  in  Saxony  on  the  4th  of  April 
1755.  For  a  time  an  actor,  he  was  appointed  in  1788  controller 
on  the  estate  of  a  certain  Count  Kflnigl  at  Betxdikau  in  Bohemia, 
where  he  died,  almost  insane,  the  result  of  his  weird  fancies,  on 
the  17th  of  August  1799. 

Spiess,  in  his  Ritter-,  Riuber-  und  Geister-Romane^viXhcyKit 
called— stories  of  knights,  robbers  and  ghosts  of  the  "  dark  " 
ages— the  idea  of  which  he  borrowed  from  Goethe's  (jMi  ton 
Berlickingen  and  Schiller's  RHuher  and  Ceisterseher,  was  the 
foimder  of  the  Gennan  Schauerroman  (shocker),  a  style  of  writ- 
ing continued,  though  in  a  finer  vein,  by  Kari  Gottlob  Cramer 
(1758-1817)  and  by  Goethe's  brother-io-Uw,  Christian  August 
Vulpius.  These  stories,  though  appealing  largely  to  the  vulgar 
taste,  made  Spiess  one  of  the  most,  widely  read  authors  of  his 
day.  The  most  popular  was  a  ghost  story  of  the  X3th  century. 
Das  Petermdnncken  (1793);  among  others  were  Der  aUe  Vberall 
und  Nirgends  (1793);  Die  L&wenriUer  (1794).  and  Hans  Heiling, 
tierter  und  Idster  Regent  der  Erd-  Luft-  Feuer-  und  Wasser- 
Geister  (1798).  Beside  numerous  comedies,  Spiess  wrote,  antici- 
pating Schiller,  a  tragedy  Maria  Stuart  (1784).  which  was  in 
the  same  year  performed  at  the  court  theatre  in  Vienna. 

See  Kari  Goedeke,  Grundriss,  v.  506  sqq.;  MQller-Fraureuth.  Die 
Ritter-  und  RSuberromane  (Halle.  1894). 

SPIKENARD^  or  Naxo  (O.  Fr.  spiquenard,  Lat.  spica  nardi; 
from  spica,  ear  of  corn,  and  Gr.  p&pbot,  Pers.  nard,  Skt.  nalada, 
Indian  spikenard,  from  Skt,  nal,  to  smell),  a  celebrated  per- 
fume which  seems  to  have  formed  one  of  the  most  durable 
aromatic  ingredients  in  the  costly  unguents  used  by  the  Romans 
and  Eastern  nations.  The  ointment  prepared  from  it  ("oint- 
ment of  pistic  nard"0  is  mentioned  in  the  New  Testament 
(Mark  xiv.  3-5;  John  xii.  3-5)  as  being  "  very  costly,"  a  pound 
of  it  being  valued  at  more  than  300  denarii  (over  £10).  This 
appears  to  represent  the  prices  then  current  for  the  best  quality 
of  nard,  since  Pliny  {H.N.  xii.  26)  mentions  that  nard  spikes 
reached  as  much  as  100  denarii  per  lb,  and,  although  he  does 
not  mention  the  price  of  nard  ointment,  he  states  (xiii.  2) 
that  the  "ungucnium  dnnamominum,"  a  similar  preparation, 
ranged  from  25  ;o  300  denarii  according  to  its  quality.  Nard 
ointment  also  varied  considerably  in  price  from  its  liability  to 
sophistication  (Ibid.  xii.  36,  27;  xiii.  2).    The  genuine  ointment* 

*  The  meaning  of  the  word  "  pistic  "  is  uncertain,  some  rendering 
it  "genuine."  others  "  liquid."  and  others  taking  it  for  a  local  name 

'The  use  6i  alabaster  vessels  for  preserving  these  fragrant 
unguents  was  customary  at  a  very  eariy  period.  Theophrastus 
(e.  314  B.c.)  states  that  vessels  of  lead  and  alabaster  were  best  for  the 
purpose,  on  account  of  their  density  and  coolness,  and  their  power 
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SPILLIKINS— SPINAL  CORD 


(imffMfiliMi  nofdinum  stM  foliatum)  contained  tottiis  (the  'root 

of  Saussurea  lappa),  amomum  ((he  fruits  of  Amomum  carda- 

wtomum),  balm  (the  okomin  of  Balsamodendnm  opcbaUamum) 

and  myrrh,  with  Indian  nard  (Ibid.  ziii.  a). 

The  exact  botanical  source  of  the  true  or  Indian  nard  was 

long  a  matter  of  uncertainty,  the  descriptions  given  by  ancient 

authors  being  somewhat  vague,  but  it  is  now  identified  as 

Nardostackyt  jatamansi,  a  plant   of    the   valerian  order,  the 

fibrous  root-stocks  or  "  spikes  "  of  which  are  still  collected  in 

the  mountabs  of  Bhotan  and  Nepal.    The  name  "spike" 

is  applied  apparently  from  its  resemblance  in  shape  to  a  spike 

or  ear  of  bearded  com.    The  root  is  crowned  by  the  bases  of 

several  stems,  each  about  >  in.  or  more  in  length  and  as 

thick  as  the  finger.   To  these  the  fibrous  tissue  of  former  leaves 

adheres  and  gives  them  a  peculiar  bristly  appearance.    It  is 

this  portion  that  is  chiefly  odlected. 

Other  and  inferior  varieties  of  nard  are  meatiooed  by  Dioeoorides 
and  subaequent  writers.  Celtic  nard,  <rf>tasned  from  the  Lifiurian 
Alps  and  Ittria,  consisted  of  the  roots  of  plants  also  belonging  to 
the  valerian  order  iValeriana  cdlka  and  V.  saxatUis),  This  was 
exported  to  the  East  and  thence  to  Egypt,  and  was  used  in  the 

Sre^ration  of  baths.  Mountain  nard  was  collected  in  Cillcia  and 
yna.  and  is  supposed  to  have  consisted  of  the  root  of  VaUriana 
tid>ensa.  The  false  nard  of  Dauphin^,  used  in  later  times,  and 
still  employed  as  a  charm  in  Switzerland,  a  the  root-stock  of  Allium 
victorious.  It  presents  a  singular  resemblance  to  the  spikes  of 
Indian  nard,  but  u  devoid  of  Jragrance.  It  b  remarkable  that  all 
the  nards  belong  to  the  natural  order  VaUrianaeeaet  the  odour  of 
valerian  being  considered  disagreeable  at  the  present  dayj  that  of 
Nardoslaehys  Jalawutiui  Is  intermediate  bettreen  valerian  and 
patchouli,  although  more  agreeable  than  cither. 

The  name  "  smkenard  "  has  also  been  applied  in  later  times  to 
seversl  plants.  The  spikenard  <A  the  Unitea  States  Is  AnUia  rau- 
mosa,  and  another  species  of  the  same  genus, il.mHficaii/u,  or  wild 
aamparilla,  w  known  as  "  wild  spikenard."  In  the  West  Indies 
Hyphi  suamoUns  is  called  "  spikenard,"  and  in  Great  Brittin  the 
name  "  ploughman's  spikenard  "  is  given  to  Inula  conuza, 

SPILUKIIIS  (M.D.,  spaUken,  Uttle  pin),  or  jACUTSAW8(origi- 
n^y  "  jerk-straws" ),  a  game  of  some  antiquity  played  with 
A  set  of  slender  sticks  of  wood,  bone  or  ivory,  from  3  to  6  in. 
bng,  generally  carved  to  represent  weapons  and  utensils  of 
various  kinds,  which  are  thrown  in  a  heap  haphazard  upon  the 
table.  The  players  then  endeavour  in  turn  to  extricate  from 
the  heap,  one  at  a  time,  as  many  straws  as  possible,  without 
moving  any  except  the  one  an^ed  for.  The  player  obtaining 
the  most  straws  wins.  The  game  is  called  in  Frenth  jonckeis 
and  in  German  Federspid. 

8P11IA  (Lat.  for  a  thorn,  or  prickle,  also  backbone,  whence 
spine),  in  architecture,  the  term  given  to  the  low  podium 
wall  which  divided  the  circus  of  the  Romans  and  round  which 
the  chariots  ran;  at  each  end  of  it  was  the  meta  or  goal.  On 
coins,,  gems  and  bas-reliefs  it  is  shown  witji  numerous  other 
features  on  it,  such  as  obelisks  (of  which  those  from  the  spina 
of  the  Circus  Maximus  are  now  in  the  piazxas  of  the  Lateran 
and  del  Popolo),  small  aedicula  or  pairs  of  ^•ftliiiwna  carrying 
an  entablature,  altars,  statues,  trophies,  &c. 

SPINACH  {Spinacia  oUracea),  an  annual  plant,  a  member  6f 
the  natural  order  Ckenopodiaceae,  which  has  been  long  culti- 
vated for  the  sake  of  its  succulent  leaves.  It  is  probably 
of  Persian  origin,  being  introduced  into  Europe  about  the  15th 
century.  It  shoidd  be  grown  on  good  ground,  well  worked 
and  well  manured;  and  for  the  summer  crops  abundant  water- 
ing will  be  necessary. 

The  first  sowing  of  winter  spinach  should  be  made  early  in 
August,  and  another  towards  the  end  of  that  month,  in  some 
sheltered  but  not  shaded  situation,  in  rows  x8  in.  apart — the 
plants,  as  they  advance,  being  thinned,  and  the  ground  hoed. 
By  the  beginning  of  winter  the  outer  leaves  will  have  become 
fit  for  use,  and  if  the  weather  is  mild  successive  gatherings  may 
be  obtained  up  to  the  beginning  of  May.  The  prickly-seeded 
and  the  Flanders  are  the  best  for  winter;  and  these  shoidd  be 
thinned  out  early  in  the  autumn  to  about  3  in.  apart,  and  later 

of  resisting  the  penetration  of  the  ointment  into  their  substance. 
Pliny  also  recommends  alabaster  for  ointment  vases.  For  small 
quantities  onyx  vesseb  seem  to  have  been  used  (Horace.  Csna.  iv. 
13,  lines  10,  17). 


on  to  6  in.  Hie  lettuce-leaved  is  a  good  succulent  winter  mt, 
but  not  quite  so  hardy.  To  afford  a  succession  of  mmmfr 
4>inach,  the  seeds  should  be  sown  about  the  middle  ot  February, 
and  again  in  March;  after  this  period  small  quantities  should 
be  sown  once  a  fortm'ght,  as  summer  spinach  lasts  but  a  veiy 
short  time.  They  are  generally  sown  in  shallow  drills,  between 
the  lines  of  peas.  If  a  plot  of  ground  has  to  be  wholly  occu- 
pied, the  rows  should  be  about  x  ft.  apart.  The  round-seeded 
is  the  best  sort  for  summer  use. 

The  Oraek  or  MotMtaim  Spinach  iAtripUx  horUnns)^  a  member  of 
the  same  order,  u  a  tall-growing  hardy  annual,  whoie  leaves,  thoogh 
coarKly  flavoured,  are  used  as  a  substitute  lor  spinach,  and  to  oonect 
the  acidity  of  sorrel.  The  white  and  the  green  are  the  most  dewable 
varieties.  The  plant  should  be  grown  ouickly  in  rich  soiL  It  may 
be  sown  in  raws  3  ft.  apart,  and  about  tne  same  distance  in  the  row, 
about  March,  and  for  succession  again  in  June.  If  needful.,  water 
must  be  freely  given,  10  as  to  maintain  a  rai»d  growth. 

The  Ntm  Zealand  Spinach  (Tetra^onia  expatuar),  natural  order 
Pieaidtae,  is  a  half-hardy  annual,  native  of  New  Zealand,  sometioMs 
used  as  a  substitute  for  spinach  during  the  summer  months,  bat  ia 
every  way  inferior  to  it.  The  seeds  should  be  sown  in  March,  on  a 
gentle  hot-bed,  having  been  previously  steeped  in  water  for  aevcnl 

hours.    The  seedlings  should  be  potted,  and  placed  under  a  fr 

till  the  end  of  May,  and  should  then  be  planted  out  in  light  rich 
The  young  leaves  are  those  whk:h  are  gathered  for  use,  a 
bring  produced  during  summer  and  autumn. 
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IPIIIAL  CORD,  in  anatomy,,  that  part  of  the  centrsl 
system  in  man  which  lies  in  the  spinal  canal  formed  by  the  ver- 
tebrae, and  reaches  from  the  _^%siSSLS!»» 
foramen  magnum  to  the  lower 
margin  of  the  first  lumbar 
vertebra.  It  is  about  18  in. 
long,  and  only  occupies  < 
the  upper  two-thirds  of  the' 
spinal  csAal.  The  cord  is 
protected  by  the  same  three 
membranes  which  surround 
the  brain.  Outside  is  the 
dura  mater,  which  differs 
from  that  of  the  brain  in  Fw.  i.—Trensverpe  Sectkmof  the 
not  forming  a  periosteum  Spinal  Cord  and  .u  Membranes, 
to  the  bones,in  sending  no  processes  inward,  and  in  ha:ving  no 
blood  sinuses  enclosed  within  its  walls.  In  other  words  the 
spinal  dura  mater  Is  the  continuation  of  only  the  inner  or  cere- 
bral layer  of  the  dura  mater  of  the  skuIL  Inside  the  dura  mater 
is  the  arachnoid,  which  is  delicate  and  transparent,  while  between 
the  two  lies  the  tub-4ural  space,  which  reaches  down  to  the  second 
or  third  sacral  vertebra.  The  pia  mater  is  tbe  innermost  oovo^ 
ing,  and  is  closely  applied  to  the  surface  of  the  coed  into 
the  substance  of  which  it  sends  processes.  Between  it  and  the 
arachnoid  is  the  sub-arachnoid  space,  which  is  much  laxser  thaa 
the  sub-dural  and  contains  the  cerebro-^>inal  fluid.  AcroB 
thb  space,  on  each  side  of  the  cord,  ran  a  series  of  processes  of 
the  pia  mater  arranged  like  the  teeth  of  a  saw;  by  their  apices 
they  are  attached  to  the  dura  mater,  while  their  bases  are 
continuous  with  the  pia  mater  surrounding  the  coed.  These 
ligaments,  each  consisting  of  twenty-one  teeth,  are  the  lifs- 
menla  denliculata,  and  by  them  the  spinal  oord  is  mooted  in  the 
middle  of  the  cerebro-spinal  fluid. 

The  spinal  cord  itself  is  a  cylinder  sUg^tly  flattened  fnm 
before  backward.  In  the  cervical  region  it  is  enlarged  where 
the  nerves  forming  the  brachial  plexus  come  off,  while  oppoBitf 
the  lower  thoracic  vertebrae  the  lumbar  enlargenacnt  marks 
the  region  whence  the  lumbo-sacral*  nerves  are  derived.  (See 
fig.  3.)  Opposite  the  second  lumbar  vertebra  the  cylindrical 
cord  becomes  pointed  and  forms  the  conns  medmlUris,  fnom 
the  apex  of  which  a  gUstening  membranous  thread  runs  down 
among  the  nerves  which  form  the  canda  equina,  and,  after 
bletidDig  with  the  termination  of  the  dural  sheath,  is  attached 
to  the  back  of  the  coccyx. 

In  a  transverse  section  of  the  oord  two  median  fissures  are  seta: 
the  antero-median  (see  fig.  3,  A)  is  wide,  and  reaches  about  a  tUid 
of  the  way  sJong  the  antero-posterior  diameter  of  the  oord;  it  is 
lined  by  tne  pia  mater,  which,  at  itt  orifioe,is  thirkrwd  to  forai  a 
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the  iingle  antpior  tpliwl  inny- 
And  hai  do  nflcction  oi  ttie  pia  r 


the  Itua  ifltnitmi:  In  liau  of  tliU  Ua 


Aijtnil  forna,  which  ii  bat 

in  the  Ihoradc  remon  (•«  lia.  4). 
On  rtfmini  tofig.  4  it  will  b«  w 


lumburenlufcnwut*.  when  th 
born*  UT  brovicned. 


yio.  >.— Di«i™in  rf  the 
Sfiiiul  Corl  u  Hcn  inoi 
behind. 

CVr  ibowi  ihe  level  at  the 
1«  cervicil  venebni  CVv  ol 
the  Slh  cerviol  vertebrt; 
DVll  of  the  Md  dorul 
venebn;  DVl  o(  Ihe  loth 
dotal   nnebn;  DV11I  of 


the   jad   iuoabu 


inh   dotnl 
KlMolDgiallr  die 


\<SS^ 


mde  Dp  ct  fieaiHlia,  med^l- 
and  nerve  (die  (Ik  detuh  w 
I  in  mmnfed  in  three  win 


■ideS  the poMsiot  honi of  giev  ouci 
-«L  TbeaatfnthlibBuptahetbeiuaepii^tiaaud 
le  Icma  on«  towird  the  middle  Hoe,  h  thu  the  lows 
Acrve  fibres  oecupy  >q  uvD  doee  to  the  peitencMDcdiui  fimife  luuwB 
u  the  Mel  gfCdT  Oh^.1,  G.T.],  while  the  Ufbs  Ue  nun  dtenuUy 
in  Ihe  Ina  ^  Staiatk  ffl.T.).  The  intter  piirt  <i  each  sem 
•"-^  ~  1-Ier  cnten  the  (rey  mitter  ud  cooict  Into  doee  idiUoa 

l«of  Clulte'i  f:oluinnj  tHt  lOiDe  fibcea  nu  liefat  DP  to  tb* 

nudeut  indlii  end  ninouui  in  the  medulla  (m  B>AI)i},  vlule  a  («r 

' —  J—  --J  *- ■'—mdini  tract,  wluai,  la  the  upper  part  of 

inner  pan  o(  the  tnct  of  Buntach  and  1* 
(Bi.  3.  C.T.),  but  lower  down  iiadiiiUT 

.A.).     It  will  be  obviaiu  llut  both  tbr« 
Ihs  Mine  •tcticm,  ind  that  fig.  3  iionlya 


-Bl  (fig.  3,  L.T.)  i 
uUyenlrrll 


ve  ucend  10  a  inuD  vf 


ltd  IB  tne  ivaa  aerrbdtar  In.-.        .  ^.  . „  __ 

Kcnd  (mn  the  cdli  of  Cklke'i  c^umn  to  the  «e- 
rfce'e  CDlumn  ia  only  wrU  developni  in  the  Ihoredc 

lait  andalu  doK  to  the  liloal  lurf ace  of  the  aid 
IbK  tract.  IhtUtuttt  Gamm  (£(.  J.  T.C.).  or,  at  it 
Ued.  the  tatenl  aeuaqr  latelciilu*.  It  ptobtbljr 
He  of  tha  poeterior  liam,and  ruiu  up  to  |ein  tho 
reach  theeeiebdlua  throu^  the  ■upcriar  eewhellar 
moed  t^mUtl  Iml  Ifif.  ),  C.P.T.)  lie*  Inleraal 
-ebeUar  tiaet,  belwetn  R  and  the  paitcikir  ccmo. 
motor  tiaet  by  which  the  fibna  coming  fTom  the 
iIh  icrdiial  eanei  an  broufht  into  touch  with  the 
w  anterior  ennu  dI  the  oppoite  ride.  Tbia  met 
wn  to  the  louith  lacfal  ne — 

Diicd  pynmidal  tn   ~ 

A  pnbably  Goaul 


An^rfJoet—fi*  ™rty  devdopment  of  the  neunl  lube  timn  tbe 
Ktodenn  U  oatlioBit  in  the  aitlde  on  tlie  Baitni.  When  the  aeanl 
groove  becomca  a  tube  it  la  oval  In  atctian  with  ■  voY  large  lattnUy 
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ta»l  (ne  Gg.  s).     Hk  oririul  KtodBinal 
.j:..: 1  fn>in_tliec«iiil,«ni»w  kBoim 


M  ipaniMbluu.  whUe  the  iniKT  endi  of 

(nd  u Uw  anal  becoQHs  ciliilcd.   A  numL-.  _.  ._ 

u  [cnniail  «llh  iw>  ipfxu  dew  to  tbe  coitnl 


u  »d  Boor- 


Fio.  s.— Schenu  at  t 

N. 

The  left  tide  of  tbt  Hctu 


forminz  the 
not  bdieve  1: 


LiuverH  Section  through  the  Euly 
Tube   (Young). 

jm  on  eaiiiej'  alage  than  the  right  ude. 
'Rg  proceue* — tbe  ixoiu.  The  perme- 
tmbryanic  <3iui,  the  dorui  part  being 


TiXi- 


lSl*JUi  in  A  lulfliii,  Oweru  C<dl 
(1908)  n  that  the  ^ure  i>  foniu 

from  the  originel  central  uiul. 

by  the  ventral  pert  ol  the  conl  growing  on  each  aide,  but  not  in 

-■        *         '"'  """^       "  '  ""id  by  the  aioiu  ol  the  DC 


btaAti  in  the  developing  ^ntenor  foniiia, 


riorgrowin 
«;J),aod,, 


he  cord,  -bile  the  men 
iparing  the  motpbotogy 


ev  parti  are  ipiportant  [n 
cord  with  that  o(  the  biain. 

jryo  up  to  the  filth  month  there  Ulitllediffeteoce  in  the 

if  the  irer  and  white  matter  of  the  conl,  but  at  that  time 

'^'-olumnaof  BurdachocquinilxirmeduIUiy  tbealht 

"■  ■  '    '  tlymatterol  whichi^pjobably 

th.  UK  (olumni  o(  CoU.   Nen 

in  the  Uiter  hall  ol  the  eignih 

of  Gmwi,  while  llic  6biTa  of  the  pyramidal  and 

HAuer'a  tncta  ilo  KN  nin  tbdr  Dcdullary  thratht  until  juit 

Fon  or  alter  bint.    At  Gnt  the  ipinal  card  eiendi  u  far  a>  the 

'    ■  only  formed  an  far  a> 


ihefitaS^L _. 

or  while  lubKance  of  Schwann,  u 

nydoiate  and  then,  in  the  iijrUi 


At  nrat  the  apinal 


_.  _ ja  later  Into  the  6\Mm  termi 

month  the  nervoua  portion  growa  more  kloi 
body  and  eo  the  long  Cauda  equina  and  filun 
At  biitta  tbe  lower  Umh  el  the  cord  i>  opi 
vertebra,  but  in  poat-natal  devdoptnent  it  n 


For  further  detaila  ate  Quain't  Amitmj,  vol,  L  (London,  looSI 
J.  P.  McMurrich,  PnttoJimW  it  U-  Human  Btiy  (1006}.  Man 
■Dodetn  dcviptiona  ate  founded  on  tbe  wriii  oga  of  W.  H  u.  refeience 
to  vhlcb  aad  to  olber  Uteiature  unll  be  Found  on  p.  463  ol 
McMunicb'iboolk 


Amlltmy. — tn  tbe  AmpUomia  Ibere  i>  link  dflonc* 
lIk  fpinal  Gord^and  thebrauithelonDatebbeailieaiide 
lengu  a  the  body  and  it  of  uulofn  calibre.  It  endoaa  a  ceatial 
canal  Iran  which  a  donal  iitan  otcodi  to  the  turtacc  of  the  cord 
■ndilbcDBiDoiidofnemSbmaiidnetveceUai  noalof  the  biiir 
bdiu  gitHipcd  lound  the  centml  canal  or  Beurocoeie.  aa  they  are  in 
llie  homan  embryo.  Some  very  bin  muhipolar  ganglion  ctlb  aje 
preacnt,  and  there  an  alu  large  fiErci  hnrmn  at  pant  jUra.  the 
function  of  which  ii  not  clear 

When  the  rcptilea  ere  readied  the  cord  ahowt  liigfat  enlargrmaiu 
in  the  regioru  «  the  limba  end  tl«ae  become  foore  marhrd  in  hirdi 

In  the  lumbar  region  frfbirdt  tbe  dona]  column  divDie  mid  opea 


he  poalcrior  pert  oi  the  canal  conlaitu 


InalllheKhr 
the  cent  &U>  Ihi 

rapidly,  and  10 


■ue  to  the  rett  of  the  cord  in  different  animak.   In  ntati 
they  Form  II '87%  of  the  total  Croat  ana  of  tbe  en 
776%.  in  tl«  rabWt  J'Sit  in  the  guinea-pig  )X 
1-14%.   In  the  Frog  no  pyramidal  tract  it  Found.   Il 
fon.  that  In  the  lower  veflebralei  the  motor  fibrea  oc  uc  ema  an 
not  ■>  completely  gathered  into  definite  tiacti  at  they  are  in  man. 
A  good  deal  oF  Lntrieai  hat  lately  been  taken  in  a  nerve  bondb 

canal  of  the  cord,  and  takea  itt  «i^n  in  tbeoTidc  l^lekcclkinckiae 
ndalion  to  the  poaterior  commiiHirT  of  the  brain.  More  poaleiiorly 
(caudad)  It  pnitiably  acquim  a  coiuieiion  with  tbe  notor  ocOi  of 
the  card  andii  talked  upon  u  a  meani  by  which  the  niucla  caa  be 
nude  to  actively  mpond  to  the  itimulut  of  light.     It  ■  known  aa 

was  diacovnnd  in  lUo,  but  for  Forty  yeara  hat  ben  looked  upon  aa 


ananilacl. 
Seep.  ~ 
if  al.   Cn 

(London.  1907)1] 


deuili  R.  Wiederabclm 


•"{iSsif.   (F.G.P.) 


1  SriKi  AXD  SfIhu  Crab 


Fnulvi  el  lit  ipine 
when  an       '  "    ' 
poaition; 


uy  occur  fmni  indirect  violence,  at* 

height  upon  hit  head,  or  io  a  ailting 
it  may  retult  From  direct  violena,  u  wbcn  he  il 
aa  when  be  it  lun  over  by  a  loaded  v«n,  or  in  a 
height  Bcrou  a  beam.  The  vertebrae  above  Ihc 
Iraclure  being  di^laced  from  Ihoie  below  it,  the  spinal  cord  it 
generally  tom  acroaa,  >nd  the  parts  of  the  tiunk,  or  the  linlH, 
which  an  tupplicd  by  the  spinal  nerves  patiing  out  fiam  the 
cord  below  tbe  seat  of  injuiy  art  of  necewily  cut  ofi  from  ibcir 
coanekion  with  the  brain,  aiKi  at  once  deprived  of  aciaatini 
and  oF  the  power  oF  volimtaiy  movement.  In  some  casta  ol 
fracture  oF  tbe  spine  there  ia  at  the  time  maivelkiusly  bUk 
conslitulional  disturbance.  Hie  hlgbei  up  tbe  cslumn  that 
quickly  does   death   ensue.    If 


ic  fracture  Is  In  I 


ic  middle  of  the  back  the  patie 
ut  even  if  be  is  lying  upon  a  wate 


-bed.  a 


cord  being  generally  to 
of  the  vertebrae  cauj 


es  truly  miaerable.  Opciatlve  aiufciy 
in  these  OSes  on  account  of  the  qibial 
u^tost  01  hopelessly  crushed. 
nay  be  due  to  dcFoimity  of  the  bodies 
by  irregulac  preuure,  or  to  tbe  dit- 
ilor  parts  by  tuberculous  tilcenlica, 
known  as  Pott'a  diseaae  or  spinal  carlo.  Thus  ih*  causes  d 
spinal  curvature  are  very  difleient,  and  it  is  neceisaty  that  the 
actual  condition  be  clearly  recognised  or  treatment  tnay  pfore 
hjumfuL  Briefly,  the  curvature  which  is  due  Io  lubercakim 
disease  ttqulrcs  absdute  and  continuous  icit;  the  olber  caDi 
(or  well-regulated  cicrciaea. 

Laieal  or  rotaJery  curvattm  itf  At  jpau  la  a  deformity  which 
comes  on  during  the  devekiplng  period  of  life,  before  the  bodiia 
ol  the  vertebne  an  aolidly  fuimed.    In  yoiug  peopk  wte  an 
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growing  r^dly,  and  whose  muscnlar  tytUm  is  weak,  the  bad 
habit  of  standing,  and  throwing  the  weight  of  the  body  constantly 
on  one  leg,  gives  rise  to  a  serious  tilting  of  the  trunk;  or,  if, 
when  writing  at  a  desk,  they  sit  habitually  in  a  twisted  position, 
a  lateral  curvature  of  the  tpiae  is  apt  to  take  place.  By  con- 
stant indulgenpe  in  these  bad  habits  the  spinal  column  gets 
permanently  set  in  a  faulty  position.  Sometimes  the  tilting  of 
the  base  of  the  trunk  is  due  to  a  congenital  or  acquired  differ- 
ence in  the  length  of  the  legs.  In  the  concavity  of  the  curve 
there  is  increased  pressure,  and,  necessarily,  diminished  growth; 
in  the  convexity  of  the  curve  there  is  diminished  pressure  with 
increased  growth.  The  jMitient's  friends  probably  notice  that 
one  shoulder  is  higher  than  the  other,  or  that "  the  hip  is  growing 
out,"  and  unless  means  are  taken  to  dter  the  abnormal  distri- 
bution of  pressure,  the  condition  becomes  worse,  until  complete 
ossification  checks  the  further  progress  of  the  deformity.  The 
growth  of  the  subject  being  completed,  the  deformity  ceases 
to  increase.  And  when  the  growth  is  completed  and  the  bones 
are  solid  and  nusshapen  the  condition  is  quite  incapable  of 
improvement.  The  usual  curvature  is  one  in  which  there  is  a 
convexity  of  the  s^nt  in  the  chest-region  towards  the  right, 
with  the  right  shoulder  higher  than  the  left.  G>mpensatory 
carves  in  the  opposite  direction  form  in  the  loins  and  neck. 
Along  with  the  lateral  bending  of  the  spine  a  rotation  of  the 
bodies  of  the  vertebrae  towards  the  convexity  of  the  curve 
takes  place,  the  spinous  processes  turning  towards  the  con- 
cavity of  the  curve.  Since  the  line  of  the  q>inous  processes 
of  the  vertebrae  can  be  easily  traced  through  the  skin,  their 
deviation  may  mislead  the  superficial  observer  as  to  the  actual 
amount  of  the  curvature. 

To  counteract  this  deformity  in  the  earliest  stages  (and 
it  IS  in  the  early  stage  that  treatment  effects  most),  the  patient 
(generally  a  girl)  should  be  encouraged  to  walk  perfectly  erect. 
SjTStematic  exercises,  to  strengthen  the  muscles  of  the  back, 
ought  to  be  strictly  and  persistently  carried  out  under  the 
direction  of  a  surgeon  with  the  assistance  of  a  skilled  instructor 
of  gymnastics.  During  the  intervals  of  rest  the  child  should 
lie  upon  her  back  on  a  firm  board,  and  should  avoid  taking 
exercise  which  gives  rise  to  weariness  of  the  muscles;  for  when- 
ever the  muscles  become  wearied  she  will  attempt  to  take  up  a 
position  which  throws  the  strain  on  to  her  ligamentous  and 
bony  structures.  One  of  the  best  exerdses  is  to  lay  the  patient 
on  her  face,  fix  her  feet,  and  encourage  her  to  raise  herself  by 
using  the  muscles  of  the  back.  Whilst  she  hangs  from  a  trapeze 
the  weight  of  the  lower  limbs  and  pelvis  will  help  to  straighten 
the  spine  as  a  whole,  necessarily  diminishing  the  increased 
pressure  upon  the  cartilaginous  bodies  of  the  vertebrae  towards 
the  concavity,  and  increasing  the  pressure  between  the  sides  of 
the  bodies  towards  the  convexity.  It  is  often  a  good  thing  to 
remove  a  girl  with  commencing  lateral  curvature  from  the 
sedentary  life  of  school  or  town  and  to  let  her  run  wild  in  the 
country,  exercising  her  musdes  to  the  full. 

If  the  deformity  is  due  to  inequality  in  the  length  of  the  legs, 
a  high  boot  on  the  short  leg  may  correct  it.  In  some  cases  of 
lateral  curvature  a  tilted  seat  is  useful.  Mechanical  "spinal 
supports  "  are  as  expensive  as  they  are  inefficient.  As  a  rule, 
indeed,  they  are  positively  harmful,  in  that  they  add  to  the 
weight  of  the  trunk  and  hinder  needful  muscular  development. 

By  kyphosis  is  meant  an  exaggerated  degree  of  roundness 
of  the  Moulders.  It  can  be  effaced  only  by  constant  drillings 
and  exercises  whilst  the  q>inal  column  is  still  plastic.  When 
once  the  bones  are  soHd  no  great  improvement  is  possible.  The 
deformity  is  sometimes  due  to  short  sight.  It  is  well,  therefore, 
to  have  the  child's  vision  duly  tested. 

Lordosis  is  an  exaggeration  of  the  normal  concavity  of  the 
loin-region  of  the  spine.  It  is  most  often  met  with  in  those 
cases  in  which  from  congenital  displacement  of  the  head  of  the 
thigh  bone,  or  from  old  disease  of  the  hip-joint,  the  subject  has 
acquired  the  habit  of  throwing  the  shoulders  back  in  order  to 
preserve  the  balance. 

Tttberculotu  disease  of  the  spine  (PoU*s  disease),  is  the  result 
of  a  deposit  of  tuberde-germs  in  the  body  of  the  vertebra. 


Inflammation  having  thus  been  set  up,  ulceration  (caries)  of  the 
vertebra,  or  of  several  vertebrae,  occurs,  and  if  the  case  runs 
on  unchecked  extensive  abscesses  may  form  in  the  thigh,  loin  or 
groin.  The  trouble  is  often  begun  by  a  blow  or  by  a  4>rain  of 
the  q>i&e,  which,  by  bwering  the  power  of  resistance  of  the 
delicate  bone,  prepares  it  for  the  badllary  invasion.  The 
earliest  symptoms  are  likdy  to  be  a  dull  aching  in  the  back 
with  stiffness  of  the  qune.  The  duld  complains  of  being  tired, 
and  is  anxious  to  lie  down  and  be  left  quiet  whilst  his  little 
companions  are  running  about.  If  the  disease  is  in  the  middle 
part  of  the  spine,  pains  are  complained  of  in  the  front  of  the 
chest  or  at  the  pit  of  the  stomach.  Unfortunately  sudi  pains 
are  often  ascribed  to  indigestion.  If  the  disease  is  in  the  upper 
part  of  the  spine  the  pains  may  be  in  the  head,  the  shoulders 
or  the  arms.  If  in  the  loin-region  of  the  spine  they  are  in  the 
lower  part  of  the  trunk,  the  thighs  or  the  legs.  (These  obscure 
peripheral  pains  are  often  misunderstood  and  are  apt  to  be 
attributed  to  rheumatism).  The  back  is  stiff  so  that  the  chiki 
cannot  stoop:  In  trying  to  pick  up  anything  from  the  floor 
he  keeps  his  back  straight  and  bends  his  knees.  If  the  disease 
is  in  the  neck-region  he  caimot  easily  look  upwards,  and,  instead 
of  turning  his  head  to  look  sideways,  he  wheels  round  his  whole 
body.  In  some  cases,  though  the  disease  is  far  advanced, 
there  have  been  no  complaints  of  pain  in  the  back.  As  the 
bodies  of  the  vertebrae  crumble  away,  the  ^ine  bends  for- 
wards under  the  influence  of  the  weight  of  the  head  and  of 
the  upper  part  of  the  trunk,  and  a  projection  may  appear  in 
the  middle  line  of  the  back.  In  the  neck,  and  in  the  loin- 
region,  the  projection  is  rarely  well  marked,  but  in  the 
chest-region  a  conspicuous  boss  may  make  its  appearance — 
the  "hump-back."  The  projection  is  often  spoken  of  as  an 
angular  curvaUtro—^  contradiction  in  terms,  for  a  thing  which 
is  angular  is  not  curved.  When  the  deformity  is  great  there  may 
be  pressure  upon  the  spinal  cord  with  more  or  less  paralysis 
in  the  parts  below. 

• 
The  treatment  of  tuberculous  disease  of  the  apbe  demands 
absolute  and  uninterrupted  rest.  The  best  thing  is  to  put  the  patient 
flat  on  his  back  for  as  many  months  as  may  be  found  necessary, 
but  not  in  a  dose  bedroom.  If  be  is  compelled  to  lie  in  a  bedroom 
the  windows  should  be  open  nkht  and  day.  If  the  patient  u  a  chikl, 
he  should  be  laid  flat  in  a  box-splint,  or  upon  a  thin  horsehair 
mattress,  and  should  be  carried  out  of  doors  every  day — but  always 
lying  flat.  When  the  pressure-symptoms,  such  as  the  pains  in  the 
legs,  thighs  or  arms,  the  "  belly-ache,"  or  the  pains  in  the  chest  or 
necic  have  passed  away,  a  firm  leather  sf^int  may  be  moulded  on  to 
keep  the  parts  quiet  until  consolidation  has  taken  place,  or  a 
cuirass  of  poroplastic  felt  or  of  plaster  of  Paris  may  be  applied.  The 
danger  in  these  cases  is  of  leaving  off  treatment  too  soon:  they 
must  not  be  hurried,  or  the  trouble  will  be  likely  to  come  back 
again  with,  perhaps,  increased  deformity.  If  the  disnse  is  in  the 
upper  part  of  the  dorsal  R>ine,  or  in  the  neck-region,  a  cervical 
collar  of  leather,  or  a  douSle  Thomas's  hip-splint  may  be  found 
useful. 

In  cases  of  advanced  tuberculous  disease  of  the  s;nne,  in  which 
the  spinal  cord  u  compressed  within  its  bony  canal  dther  by  the 
posterior  parts  of  the  vertebral  bodies  or  by  inflammatory  products, 
or  in  which,  after  severe  injury,  the  cord  is  pressed  upon  by  a  dis- 
placed piece  of  bone,  the  surgeon  may  think  it  expeaient  to  open 
the  spinal  canal  from  behind,  removing  in  the  procedure  the  posterior 
arches  (laminae)  of  the  vertebrae.  The  operation  is  called  by  the 
hybrid  word  laminectomy.  Sometimes  in  the  case  of  tuberculous 
disease,  where  the  propriety  of  resorting  to  the  operation  is  being 


discussed,  the  symptoms  of  tne  compression  be^n  to  clear  off  and  the 
child  makes  a  complete  recovery  without  being  operated  on;  the 
moral  is  that  we  should  wait  patiently  and  give  Nature  a  full  chance 
of  doing  her  work  in  her  own  way.  The  operative  treatment  of 
these  cases  is  not  highly  satisfactory.  Stilt,  there  are  a  certain  small 
number  of  cases  in  which  it  may  be  given  a  trial. 

The  treatment  of  spinal  abscess  ha^  been  greatly  influenced  by  the 
Listerian  method.  The  collection  of  broken-down  tuberculous 
material  or  fluid  b  not  an  abscess  in  the  usual  sense,  for  it  does  not 
contain  "  pus  "  or  "  matter,"  bein([,  as  a  rule,  destitute  of  acptu: 
microHorpinisms.  A  spinal  abscess  is  therefore  no  longer  drained: 
it  is  incised,  scraped,  washed  out,  and  swabbed  dry,  the  opening 
bdng  carefully  and  permanently  sewn  up.  In  this  way  septic  germs 
are  oTectually  exduded  from  the  cavity,  and  the  patient  is  spared 
the  depressing  and  tedious  discharging  <^  the  cavity  which  so  often 
followed  the  old  methods  of  treatment.  It  must  be  clearly  under- 
stood, however,  that  every  spinal  abscess  does  not  undergo  cure  after 
fating  subjected  to  the  evacuation  and  doMire  treatment  mentraned 
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above,  but  that  the  nugeon  b  loaietiiiict  compelled  to  use  irrigatbn 
and  drainage. 

In  1897  Dt  Calot  of  Berk-«ur-Mer  reintroduced  the  method  of 
•traightening  out  the  hump  of  the  back,  ao  often  left  after  diaeaae  of 
the  spine,  by  stretching  the  child  on  a  flat  table  and  dealing  with  the 
hump,  under  chloroform,  with  what  u  commonly  known  as  *'  brute 
force."  A  considerable  number  of  hump-backed  children  on  the 
Gmtinent  as  well  as  in  England  and  Amoica  were  thus  dealt  with, 
but  it  is  doubtful  whether  the  records  of  those  cases,  could  th^  all 
be  collected  and  ^bUshed.  woukl  be  found  to  justify  the  enthusiasm 
and  publicity  with  which  the  method  was  inaugurated  and  its 
detaiu  were  spread  abroad.  It  is  scarcely  necessary  to  say  that  the 
forcible  straightening  of  a  s|une  whkh  has  developea  a  hump  beoause 
tuberculous  disease  has  wrecked  the  front  of  the  vertebral  segments 
is  in  no  sense  a  caralsM  operation.  Diminishing  the  sice  of  the 
projection  does  not  cure  the  tuberculous  ulceration  of  the  bones; 
mdeed,  it  may  increase  the  ulcerative  process  or  determine  a  scatter- 
ing of  the  germs  of  tubercle  throughout  the  body.  The  operation 
hu  not  beat  accepted  by  British'  and  American  surgeons.  In  the 
piactice  of  the  foreign  surgeon  death  ensued  in  three  cases  out  of 
thirtceii  that  were  operatol  on,  and  an  Ei^dish  surgeon  reported 
fourteen  cases  '*  in  all  of  which  the  deformity liad  recimed  although 
the  spines  had  been  fixed  in  plaster  of  Paris  after  the  straightening." 

Bemg  deefdy  placed  in  the  mass  of  the  muscles  of  the  back,  and, 
moreover,  being  jealously  locked  within  the  bony  canal  of  the  verte- 
bral column,  the  spinal  marrow  or  spinal  cord  was,  until  the  last  few 
years,  generally  considered  to  be  beyond  the  reach  even  of  the  most 
enterprising  surgeon.  Still,  like  other  tissues,  it  was  liable  to  diseases 
and  injuries.  The  exact  ntuation  of  a  tumour  pressing  u{x>n  the 
qtinal  cord  can  now  be  located  with  great  precision  by  noting  the 
areas  of  pain  and  numbness,  and  the  height  m  the  limbs  or  trunk  to 
which  loss  of  power  of  voluntary  movement  ascends,  and  by  noting 
also  whether  these  effects  are  symmetrical  upon  the  two  sides  or 
appear  more  upon  one  side  than  on  the  other.  By  cutting  away  the 
posterior  parts  of  certain  segments  of  the  vertebral  column,  tumours 
of  various  sorts  have  been  successfully  removed  from  the  interior 
of  the  canaL  Displaced  fragments  of  bone  in  tuberculous  affection 
of  the  spine,  abscess-contents  and  inflammatory  tissue  have  also 
been  similariy  dealt  with.  Sir  Vi^lliam  Macewen  of  Glasgow  and  Sir 
Victor  Horsley  of  London  have  been  pioneers  in  this  devdopment  of 
surgery.  In  cases  of  fracture  of  the  spine,  with  displacement  of  the 
vertebrae  and  compresnon  of  the  spinal  cord,  surgeons  have  also  been 
trying  what  relief  caa  be  afforded  oy  the  adoption  of  bold  operative 
measures,  but  as  in  most  of  these  cases  of  fracture-dislocation  the 
qrinal  cord  is  torn  right  across  or  crushed  beyond  hope  of  repair, 
active  measures  cannot  be  undertaken  with  much  prospect  of 


"  Concusnon  of  the  Spine" — Occasionally  one  hears  personSi 
whose  professbnal  education  should  have  taught  them  better, 
speaking  or  writing  of  concussion  of  the  spine  as  it  that  were 
in  itself  a  disease.  It  is  an  expression  which  is  not  infrequently 
used  in  an  equally  comprehensive  and  incorrect  way  when  the 
ill-informed  person  is  speaking  of  the  injuries,  real  or  imaginary, 
of  which  an  individual  makes  complaint  after  having  met  with 
a  severe  shake  when  travelling  on  a  railway.  One  might  as  well 
speak  of  concussion  of  the  skull  as  of  concussion  of  the  spine,  for 
the  spine  is  but  the  bony  envdope  of  the  spinal  cord,  as  the  skull 
ii  of  the  bnun.  The  violent  shaking  of  the  tpljal  cord  and  the 
spinal  nerves  in  a  serious  accident  may,  however,  be  followed 
by  some  functional  disturbance,  which  may  be  associated  with 
pains  in  the  back,  by  numbness  and  tingling  in  the  limbs, 
or  with  muscular  weakness.  In  some  cases  the  disturbance 
is  due  to  slight  haemorrhages  into  the  nerve  sheaths,  which 
may  clear  up  with  rest  and  quiet.  But  when  the  presence  of 
these  obscure  symptoms,  after  a  railway  accident  for  instance, 
becomes  the  subject  of  an  action-at-law,  there  is  a  great  chance 
that  they  will  not  pass  off  xintil  the  case  is  settled  in  one  way 
or  the  other.  Not,  perhaps,  that  the  individual  concern^ 
is  dishonest  in  £is  estimation  of  them,  but  because  the  anxiety 
of  .the  overhanging  lawsuit  has  so  grievously  disturbed  his 
mind  and  altered  his  perspective  that  his  sense  of  proportion 
is  for  a  time  in  abeyance.  After  the  action-at-law  the  symp- 
toms may  clear  up  wkh  a  rapidity  which  to  some  peof^e  appears 
surprising.  (E.  O.*) 

Physxoloot  or  the  Spimal  Coid 

The  name  spinal  cord,  given  by  early  morpholo^sts  to  the 
nervous  mass  lying  in  the  tubular  chamber  endued  by  the 
vertebral  column,  was  doubtless  given  under  the  supposition 
that  the  organ  so  named  could  be  treated  as  an  entity.  Sden- 
tifically,  however,  it  cannot  be  so  treated,  dther  as  regards  its 


structure  or  its  function.  It  b  merdy  a  part  of  that  great 
nervous  structure  which  throughout  the  length  of  the  body 
forms  the  central  meeting-place  of  the  nerve-paths  amviag 
from  and  issuing  to  all  regions  with  which  nerve  fibres  are  ia 
touch.  To  separate  from  Uie  rest  of  this  system  the  part  which 
lies  within  the  spine  is  an  artifidal  and  in  many  ways  mis- 
leading provision.  This  artificial  treatment  is  the  oatcomt  of 
crude  ideas  drawn  from  the  study  of  merdy  the  gross  form  of 
the  bodily  parts.  But  crude  as  the  distinction  is,  its  historic 
priority  has  influtoced'  the  study  of  the  vertebrate  nervoos 
system,  not  only  in  regard  to  morphological  description  but 
also  in  regard  to  oqpoution  of  the  functional  reactions  of  the 
nervous  system  and  even  up  to  the  present  day.  Hence  it  is 
still  customary  arbitrarily  to  detach  certain  of  the  reactkuis 
of  the  nervous  system  into  a  separate  group  and  describe  that 
group  by  itself,  simply  because  they  occur  in  nervous  aia 
whose  central  courses  in  the  great  central  nervous  organ  lie 
within  that  part  of  it  extending  along  the  spine.  An  additiood 
inconvenience  attaching  to  the  mode  of  description  of  the  ncrvoos 
system  customary  in  WQrks  on  human  anatomy,  is  that  in  such 
works  the  parts  of  the  nervous  arcs  outside  the  central  organ 
are  described  apart  from  it  under  the  term  peripheral  nerves. 
This  severs  artificially  structures  which  are  funcUonally  in- 
dissolubly  united.  The  study  and  description  of  the  working 
of  the  nervous  system  is  hampered  by  this  unphilosnphH:  sub- 
dividon  of  its  structural  parts. 

To  gain  a  broader  and  truer  point  of  view  as  starting-potnl 
for  understanding  the  working  of  the  spinal  cord  one  most 
prepare  the  expodtion  by  a  short  reference  to  the  gcocrd 
function  of  the  nervous  system  in  the  bodily  economy. 

Reiatum  to  General  Nervous  System, — ^An  animal  of  micro- 
scopic size  may  continue  throughout  its  life  to  be  omstituted 
entirely  by  one  dngle  cell.  Animals  of  laiger  bulk,  althoo^ 
each  begins  its  existence  as  a  single  cell,  attain  their  devekip- 
ment  by  the  multiplication  of  the  original  sin^  cdl,  so  that 
from  it  there  comes  to  be  formed  a  coherent  mass  of  odk  very 
many  millions  in  number.  In  these  piulticdlular  animah  each 
of  the  constituent  cells  is  a  minute  sdf-centred  ovganism,  in- 
dividually bom,  leading  its  own  life  and  destined  for  individud 
death.  The  corporate  power  of  the  complex  animal  is  the  snm 
of  the  powers  of  those  manifold  individud  existences,  its  ceDa. 
In  the  complex  animd  the  severd  organs,  even  the  most  homo- 
geneous, such  as  musdes  or  glands,  are  eadi  composed  of  maay 
thousands  of  cdls  dmilarly  q)ecialized  but  living  each  per  se. 
The  solidarity  of  action  which  a  comj^ex  animal  thus  boill 
up  exhibits  is  the  result  of  the  binding  together  of  the  units 
which  compose  the  complex  organism.  Of  the  agencies  which 
integrate  the  complex  animd,  one  of  the  most  potent  b  ncrvtNB 
action.  A  certain  number  of  the  unit  cdls  composing  the  animd 
are  spedally  differentiated  bom  the  rest  to  bind  the  whok 
together  by  nervous  action.  These  specially  differentiated  cdb 
are  called  "  neurones."  They  constitute  living  threads  along 
which  waves  of  physico-chemicd  dbturbance  are  txansaiitted 
to  act  as  rdeasing  forces  for  the  energy  in  dbtant  cdls,  what 
they  finally  impinge. 

It  b  characteristic  of  thb  nervous  system,  the  system  d 
neurones,  that,  dthough  ramifying  far  and  wide  throat  the 
body,  it  b  a  continuum  from  end  to  end.  The  pcripherd 
nerves  are  formed  of  bundles  of  neurones  lying  dde  by  side, 
but  these,  dthough  packed  close  together,  are  strictly  isobted 
one  from  another  as  conductors  and  remain  isolated  thiougboet 
the  whole  length  of  the  nerve.  The  points  of  functiooai  nexus 
of  the  neurones  one  with  another  are  confined  to  one  repoe 
only  of  the  whole  system.  All  thdr  conductive  cxmnexioes 
one  with  anoUier  take  place  soldy  in  the  centrd  ncrvoia  mass 
which  constitutes  the  so-called  centrd  nervous  i^em,  a 
nervous  organ  extending  axially  dong  the  length  of  the 
body  midway  between  the  body's  laterd  hdves.  Thither 
the  neurones  converge  in  vast  numbers,  those  of  each  body 
segment  converging  to  that  fraction  of  the  centrd  organ  whkh 
bdongs  to  their  bddy  segment.  The  centrd  nervous  orgaa 
thus  recdving  these  neurones  b.  where  it  lies  in  the  head,  caSed 
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tbe  bndn,  the  rest  of  it  is  called  in  vertebrates  the  "spinal 
cord/'  in  vermes  and  arthropods  the  "  nerve-co?d."  The 
central  organ  not  only  receives  neurones  which  converge  to  it 
from  outside,  but  many  of  its  own  neurones  thrust  out  their 
conductive  arms  from  it  as  nerve  fibres  carrying  nervous 
influence  outwards  to  regulate  the  activity  of  ^ands  and  muscles. 
In  the  vertebrata  the  ingoing  neurones  for  each  segment  and 
ttmilarly  the  out-going  neurone  fibres  are  collected  into  a  seg- 
mental nerve.  To  the  spinal  cord  these  are  each  attached  by 
two  roots,  one  dorsal,  consisting  of  the  afferent  fibres,  the  other 
ventral,  consisting  of  the  efferent  fibres. 

Tkt  Reficx. — ^Analysis  of  function  of  this  nervous  system  leads 
to  what  IS  termed  "  the  reflex  "  as  the  unit  of  its  action.  The 
simplest  complete  reaction  of  the  system  is  a  reflex.  There  are 
many  reflexes  which  are  extremely  complex,  being  buflt  up  of 
a  number  of  simpler  reflexes  combined  together.  A  reflex  is  a 
reaction  started  by  the  environment  acting  as  a  stimulus  upon 
some  nerve  which  commtmicates  the  excitement  thus  started  in 
itself  to  other  nerves  by  means  of  its  connexions  with  these 
in  the  central  nervous  organ.  The  excitement  so  generated 
and  transmitted  finally  travels  outward  from  the  central  organ 
by  one  or  more  of  the  efferent  nerves  and  through  these  reaches 
muscles  or  glands  producing  in  them  its  final  effect.  The 
muscles  and  glands  are  from  this  point  of  view  termed  effector 
organs.  The  reaction  is  therefore  "  reflected  "  fiom  the  central 
organ.  The  nerve  structures  along  which  it  runs  in  its  tra- 
jectory are  spoken  of  as  a  nervous  arc.  The  whole  purpose  of 
the  central  nervous  organ  is  therefore  to  bring  afferent  neurones 
hito  touch  with  efferent  neurones.  The  whole  purpose  of 
reflex  arcs  is  to  bind  one  part  of  the  organism  to  another  part 
in  such  a  way  that  what  the  environment  is  doing  to  the  oiganism 
at  one  place  may  appropriately  call  forth  or  restrain  movement 
or  secretion  in  the  muscles  or  glands  possessed  by  the  organism. 

Reuptor  Ceils. — ^There  is  one  condition  for  the  due  perform- 
ance of  these  reactions  which  is  not  provided  by  the  nervous 
system  itself.  The  afferent  neurones  are  not  in  most  cases 
ao  constituted  as  to  be  excitable  themselves  directly  by  the 
environment — for  instance,  they  cannot  be  stimulated  by  Light. 
Their  amenability  to  the  environment,  their  sensitixation  to 
environmental  agencies,  is  effected  by  special  cells  adjunct  to 
their  peripheral  ends.  These  cells  from  organs  are  called 
reupton.  They  are  delicately  adapted  to  be  stimulated  by  this 
or  that  particular  agent  and  are  classifiable  into  various  spedes, 
ao  that  each  species  is  easily  excited  by  a  particular  agent  which 
is  "  adequate  "  for  it,  and  is  quite  hiexdtable  or  only  excitable 
with  difficulty  by  agencies  of  other  kinds.  Thus  in  the  skin 
some  receptors  are  adapted  for  mechanical  stimuli  (touch) 
and  not  f6r  thermal  stimuli,  while  others  (cold  spots,  warm 
q>ots)  are  adapted  for  thermal  stimuli  and  not  for  mechanicaL 
As  far  as  it  is  known  each  afferent  neurone  is  connected  with 
receptors  of  one  spedes  only.  The  receptors  thus  confer  upon 
the  reflex  arcs  selective  exdtability.  Each  arc  is  thus  tuned 
to  respond  to  certain  stimuli,  while  other  arcs  not  having  that 
kind  of  receptor  do  not  respond.  The  receptors,  therefore, 
while  increasing  the  responsiveness  of  the  organism  to  the 
environment,  prevent  confusion  of  reactions  (inco-ordination) 
by  limiting  to  particular  stimuli  a  particular  reaction. 

Proprioceptors. — ^The  ^stem  of  neurones  is  thus  made  acces- 
sible to  the  play  of  the  external  world  acting  on  the  body.  And 
in  addition  to  those  receptors  which  are  stimulated  directly 
by  the  external  world,  are  others  lying  within  the  mass  of  the 
organism  itself,  which  are  excitable  by  actions  occurring  in 
the  organism  itself.  These  are  called  proprioceptors.  They  are 
distributed  preponderantly  in  the  musdes  and  structures 
functionally  adjunct  to  musde,  such  as  joints,  ligaments,  fasciae, 
&c.  The  reactions  induced  in  such  motor  structures  reflexly 
in  response  to  environmental  stimuli  tend  therefore  secondarily 
to  be  followed  and  accompanied  by  reflex  reactions  initiated 
from  proprioceptors. 

•  Conduction.— The  process  by  which  the  exdtement  generated 
in  the  afferent  netuone  travels  along  the  reflex  arc  is  known  as 
cpndudion.    Conduction  abng  afferent  and   efferent  nerves 


differs  in  some  important  respects  from  that  obtaining  in  tho 
nerve  centte,  i.e.  in  the  piece  of  the  central  nervous  system 
connecting  the  afferent  nerve  with  the  efferent  nerve.  In  a  nerve- 
trunk  the  exdted  state  set  up  in  it  by  a  stimulus  travels  along 
its  fibres  as  wave-like  disturbance  at  a  speed  of  about  thirty- 
three  metres  per  second,  and  does  not  alter  in  intensity  or  speed 
in  its  travel  A  nerve-trunk  when  ekdted  (artificially)  at  some 
point  along  its  length  transmits  the  "  impulse,"  i.e.  the  wave- 
like exdted  state  in  both  directions,  i.ei  both  up  and  down  each 
fibre,  from  the  point  stimulated.  This  is  true  whether  the  fibre 
is  afferent  or  efferent.  The  speed  of  travel  of  the  nervous 
impulse  along  the  nerve-trunk  is  practically  the  same  whether 
the  state  of  exdtement,  i.e.  nervous  impulse,  is  weak  or  intense. 
The  nerve-trunk  shows  practically  no  delay  in  its  response  to 
an  effective  even  though  weak  stimulus  and  its  response  ceases 
practically  at  once  on  cessation  of  the  exdting  stimulus.  When 
exdted  by  repeated  brief  stimuli  the  rhythm  of  the  response 
corresponds  dosdy  with  that  of  the  stimuli,  even  when  the 
frequency  of  the  latter  is  as  high  as  xoo  per  second.  With 
momentary  stimuli  a  response  even  so  brief  as  20  can  be  given 
by  the  nerve-trunk.  Finally,  nerve-trunk  conduction  is  singu- 
larly resistant  to  fatigue,  to  impoverished  blood  supply,  and 
to  many  drugs  which  powerfully  affect  reflex  actions. 

In  conduction  through  the  central  nervous  organ  the  travd 
of  the  nervous  impulse  exhibits  departure  from  these  features. 
Its  intensity  is  liable  to  be  altered  hi  transit.  Its  time  of 
transit,  eqiecially  if  it  be  weak,  is  much  longer  than  for  a  similar 
length  of  nerve-trunk.  Its  direction  of  transmission  becomes 
polarized,  that  is,  omfined  to  one  direction  along  the  nervous 
path.  The  state  of  exdtement  engendered  does  not  subside 
immediately  on  cessation  of  the  stimulus,  and  may  outlast  the 
stimulus  by  many  seconds.  The  jhythm  of  response  to  a 
rhythmic  stimulus  does  not  change  in  correspondence  with 
change  in  the  stimulus-rhythm.  A  response,  however  brief 
the  stimulus,  is  probably  never  shorter  than  50  in  duration. 

These  are  striking  differences,  and  morphological  study  of 
the  structural  features  of  the  central  organ  does  not  at  present  . 
suggest  how  they  for  the  most  part  arise.  It  seems  certain, 
however,  that  in  the  central  organ  it  is  that  part  which  consists 
of  so-called  grey  matter  which  forms  the  place  of  their  occurrence. 
There  the  sprttd  of  the  impulse  from  one  nerve-fibre  to  others 
seems  deariy  due  to  the  fact  that  each  afferent  fibre  breaks 
up  into  branching  threadlets  which  ramify  in  various  directions 
and  terminate  in  close  apposition  with  other  neurones.  There 
has  been  much  dispute  as  to  whether  the  termiiuttion  is  one 
of  contiguity  with  the  next  neurone  or  of  actual  continuity 
with  it.  The  result  of  recent  investigation  seems  to  show  that 
in  the  vast  majority  of  cases  contiguity  and  not  actual  homo- 
geneous continuity  is  tlie  rule  in  Uie  spinal  cord.  The  point 
of  nexus  of  one  neurone  with  another  is  termed  the  sjmapse.  If 
synapsis  occurs  by  contiguity  and  not  homogeneous  continuity, 
it  is  fair  to  suppose  that  at  it  the  transmission  of  nervous 
impulses  must  be  different  from  that  observable  in  the  homo- 
geneous conducting  threads  of  nerve  fibres.  The  conduction 
must  traverse  something  of  the  nature  of  a  membrane.  To 
the  properties  of  synaptic  membranes  many  of  the  features 
peculiar  to  conduction  in  the  grey  matter  may  be  due,  for 
instance,  the  feature  of  irreversible  direction  of  conduction. 

Reflex  Reactions. — ^When  the  spinal  cord  is  severed  at  any  point 
the  reflex  arcs  of  the  portion  of  die  body  behind  the  transection 
are  quite  cut  off  from  the  rest  of  the  nervous  ^stem  in  front, 
induding  the  brain.  The  reflex  reactions  elidted  from  the 
thus  isolated  region  cannot  therefore  be  modified  by  the  action 
of  the  higher  nervous  centres.  It  is  important  to  see  what 
character  these  reflexes  possess.  The  Mgher  centres  in  the 
brain  exercise  powers  over  the  motor  machinery  of  the  body  ^ 
and  in  doing  so  make  use  of  the  simpler  nervous  centres  that 
bdong  to  the  segments  severally,  that  is  the  local  nervous 
centres  exbting  for  and  in  each  body  segment  itself.  In  the 
head  the  local  centres  are  overlaid  by  higher  centres  which 
cannot  by  any  simple  severance  be  separated  from  them.  By 
I  studying,  therefore,  the  powers  of  the  cord  behind  a  complete 
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Spinal  transection  we  can  obtain  in  a  comiMinitively  simple 
way  infonnation  as  to  the  powers  of  the  purely  local  or 
segmental  reflex  mechanisms. 

The  so-called  "  flexion-reflex  "  of  the  limb  is  one  of  the  most 
accessible  of  the  local  reflex  reactions  which  can  thus  be  studied 
With  an  isolated  portion  of  the  spinal  cord  as  its  centre. 

Let  it  be  supposed  that  the  Umb  observed  is  the  hind  limb. 
The  three  main  joints  of  the  limb  are  the  hip,  the  knee  and  the 
ankle.  Each  of  these  joints  is  provided  with  muscles  which 
flex  or  bend  it,  and  others  whidi  extend  or  straighten  it.  It 
js  found  that  the  reflex  throws  into  contraction  the  flexor  muscles 
of  each  of  these  joints.  It  matters  little  which  of  all  the  various 
afferent  nerves  of  the  limb  is  stimulated,  whichever  of  these 
the  afferent  nerve  may  be,  the  centrifuged  discharge  from  the 
cord  goes  to  practically  the  same  muscles,  namely,  always  to 
the  flexors  of  the  joints. 

The  centrifuged  discharge  does  not  go  to  the  extensor 
muscles  of  the  limb.  However  strong  the  stimulus  and  however 
powerful  the  afferent  nerve  chosen  the  spinal  centre  does  not  dis- 
charge impulses  into  the  extensor  muscles,  though  these  muscles 
receive  motor  nerves  issuing  from  the  very  same  region  of  the 
cord  as  that  supplying  motor  nerves  to  the  flexor  n\uscles. 
Not  only  does  the  reflex  action  not  discharge  motor  impulses 
into  the  nerves  of  the  extensor  muscles,  but  if  the  spinal  cord 
happens  to  be  discharging  impulses  into  these  nerves  when  the 
reflex  is  evoked  this  discharge  is  suppressed  or  diminished 
{inhibited).  The  result  is  that  when  the  reflex  occurs  not  only 
are  the  flexor  muscles  made  to  contract,  but  their  antagomsts, 
the  extensors,  are,  if  in  contraction  at  the  same  time,  thrown  out 
of  contraction,  that  is,  relaxed.  In  this  way  the  latter  muscles 
are  prevented  from  impeding  the  action  of  the  contracting 
flexors.  This  inhibition  occurs  at  the  beginning  of  the  reflex 
action  which  excites  the  muscles  and  continues  so  long  as  the 
flexion-reflex  itself  continues.  It  thus  prevents  other  reflexes 
from  upsetting  for  the  time  being  the  due  action  of  the  flexion- 
reflex,  for  it  renders  the  muscles  opposing  that  reflex  less 
accessible  to  motor  discharge  through  the  spinal  cord  whatever 
the  quarter  whence  indtation  to  that  discharge  may  come. 
'  A  feature  of  this  reflex  is  its  graded  intensity.  A  weak 
stimulus  evokes  in  the  flexor  muscles  a  contraction  which  is 
weak  and  in  the  extensor  muscles  a  relaxation  which  is  slight. 
Not  only  is  the  contraction  weak  in  the  individual  flexor  muscles,, 
but  it  is  limited  to  fewer  of  them,  and  in  large  muscles  seems  to 
involve  only  limited  portions  of  them. 

The  duration  of  the  reflex  similarly  varies  directly  with  the 
duration  of  the  exciting  stimulus  applied  to  the  afferent  nerve. 
The  time  relations  of  dectrical  stimuli  can  be  controlled  by  the 
experimenter  with  much  precision.  In  the  single  induction 
shock  he  has  at  command  a  stimulus  of  extreme  brevity,  lasting 
only  a  few  millionths  of  a  second.  With  such  stimulus  a  lower 
limit  is  soon  found  to  the  brevity  of  the  reflex  effect  as  ex- 
pressed by  muscles.  It  is  found  difficult  to  evoke  with  brief 
stimuli  reflex  contractions  so  brief  as  those  evoked  from  the 
muscle  by  similar  stimuli  applied  direct  to  the  motor  nerve  of 
the  muscle.  There  is  reason  to  think  that  such  stimuli  applied 
to  a  nerve  may  evoke  one  single  nerve-impulse.  A  single  nerve 
impulse  generated  in  a  motor  nerve  causes  in  the  muscle  a  brief 
contraction  which  is  called  a  twitch,  and  lasts  a  tenth  of  a  second. 
A  single  nerve  impube  generated  in  an  afferent  nerve  sometimes 
fails  on  arriving  at  the  spinal  centre  to  evoke  any  observable 
reflex  effect  at  all,  but  if  it  is  effective  the  muscle  contraction 
tends  to  be  longer  than  a  "  twitch,"  often  much  longer.  It  is 
therefore  questioned  whether  the  spinal  centre  when  excited 
even  most  briefly  ever  discharges  one  single  centrifugal  im- 
pulse only;  it  seems  usually  to  discharge  a  short  series  of  such 
impulses. 

Allied  to  this  character  is  the  tendency  which  even  simple 
spinal  reflexes  exhibit  to  continue  discharging  for  a  certain 
time  after  their  exciting  stimulus  has  ceased  to  be  applied.  This 
after-discharge  succeeding  a  strong  stimulus  may  persist  even 
for  several  seconds. 

tUjractory  Phase. — Besides  characters  common  to  all  or  many 


spinal  reflexes  certain  spinal  reflexes  have  features  peculiar  to 
themselves  or  exhibited  by  them  in  degrees  not  obvious  in  other 
reflexes.  One  of  these  features  is  refractory  phase.  The  scratch- 
reflex  exemplifies  this.  In  the  dog,  cat,  ajad  many  other  ani- 
mals the  hind  limb  of  ten  performs  a  rapid  scratching  movement, 
the  foot  being  applied  to  the  skin  of  the  shoulder  or  neck  as  if 
to  groom  the  hairy  coat  in  that  re^on.  This  movement  is 
in  the  inuct  animal  under  control  of  the  brain,  and  can  be 
executed  or  desisted  from  at  will.  When  certain  of  the  higher 
centres  in  the  brain  have  been  destroyed,  this  scratching  action 
occurs  very  readily  and  in,  as  it  were,  an  uncontrolled  way. 
When  the  spinal  cord  has  been  severed  in  the  neck  this  scratch- 
ing movement  of  the  hind  limb  can  be  elicited  with  regularity 
as  a  spinal  reflex  by  merely  rubbing  the  skin  of  the  side  of  the 
neck  or  shoulder,  applying  there  a  weak  dectric  current  to  the 
skiiL  In  this  reflex  the  stimulus  excites  afferent  nerves  coi^ 
nected  with  the  hairs  in  the  skin  and  these  convey  impulses 
to  the  spinal  centres  in  the  neck  or  shoulder  segments,  and  \htstt 
in  turn  discharge  impulses  into  nerve  fibres  entirely  intxaspmal 
passing  backward  along  the  cord  to  reach  motcMr  centres 
in  the  hind  limb  region.  These  motor  centres  in  turn  discharge 
centrifugal  impulses  into  the  muscles  of  the  hind  limb  of  the  same 
side  of  the  body  as  the  shoulder  which  is  the  seat  of  irritatiaB. 
The  motor  discharge  is  peculiar  in  that  it  causes  the  muscles  of 
the  hind  limb  to  contract  rhythmically  at  a  rate  of  about  four 
contractions  per  second,  and  the  discharge  is  peculiar  further 
in  that  it  excites  the  flexor  and  extensor  muscles  of  the  joints 
alternately  so  that  at  the  hip  for  instance  the  limb  is  altcmatdy 
flexed  and  extended,  each  single  phase  of  the  movement  lasting 
about  an  eighth  of  a  second.  Now  this  rhythmic  discharge 
remains  the  same  in  rate  whether  the  exciting  stimulus  applied 
to  the  skin  be  continuous  or  one  of  many  various  rates  <rf 
repetition.  Evidently  at  some  point  in  the  reflex  arc  there  is 
a  mechanism  which  after  reacting  to  the  impulses  reaching  it 
remains  for  a  certain  brief  part  of  a  second  unresponsive,  a»l 
then  becomes  once  more  for  a  brief  period  responsive,  and  so 
on.  And  thb  phasic  alternation  of  excitability  and  incx- 
citability  repeats  itself  through  the  continuance  of  the  reflex 
even  when  that  endures  for  minutes.  The  phase  of  inexdl- 
ability  is  termed  the  refractory  phase.  It  is^  important  as  an 
essential  element  in  the  co-wdination;  without  it  the  aczatching 
movement  would  obviously  not  be  obtained  for  altematioa 
of  flexion  and  extension  is  essential  to  the  act.  A  similar  eJemeat 
almost  certainly  forms  part  of  the  co-ordinating  mechanism 
for  many  other  cyclic  reflexes,  including  those  of  the  stepping 
of  the  limbs,  the  movement  of  the  jaw  in  mastication,  the  actioa 
of  the  eyelids  in  blinking,  and  perhaps  the  reqnratoiy  move- 
ments of  the  chest  and  larynx. 

Fatigue. — Nerve  trunks  do  not  ea^y  tire  out  under  stirao- 
lation  even  most  prolonged.  Reflex  actions  on  the  other  band 
relatively  soon  tire. .  Some  are  more  resistant,  however,  thaa 
are  others.  The  flexion-reflex  may  be  continued  for  ten  minutes 
at  a  time  and  the  scratch-reflex  can  be  maintained  so  fea^ 
As  a  reflex  tires,  the  muscular  contraction  which  it  causes  tends 
to  become  less  intense  and  less  steady.  The  relatively  rapid 
onset  of  fatigue  in  reflexes  is  counterbalanced  by  speedy  recovery 
in  repose.  A  long  flexion-reflex,  when  from  fatigue  it  has 
become  weak,  tremulous  and  irregular,  will  recommence  after 
30  seconds'  repose  with  almost  the  same  vigour  and  slesdirifss 
as  if  it  had  not  recently  been  tired  out. 

This  character  of  reflexes  is  in  accordance  with  their  execulixv 
movements  which  for  the  most  part  are  not  under  natural 
circumstances  required  to  last  long.  Such  movements  are  the 
taking  of  a  step  by  a  limb,  the  movement  of  the  jaw  in  masti- 
cation, the  descent  of  the  (Uaphragm  in  breathing,  the  withdrawal 
of  the  foot  or  the  pinion  from  a  noxious  stimulus  or  the  move- 
ment of  the  eyelids  to  wash  off  a  partide  touching  the  cornea, 
in  all  these  no  very  prolonged  reflex  discharge  is  required.  These 
natural  movements  to  which  the  artifidally  provoked  reflexes 
seem  to  correspond  do  not  demand  prolonged  motor  activity, 
or  when  they  do,  demand  it  in  rhythmic  repetition  with 
intervening  pauses  which  allow  repose. 
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Rejiex  Postures.— Bui  there  ire  certain  refleza  which  do 
persist  for  long  periods  at  a  stretch.  These  are  reflex  postures. 
The  hind  limbs  of  the  "  spinal "  frog  assume  an  attitude  which  is 
reflex,  for  it  ceases  on  severance  of  the  afferent  spinal  roots. 
This  attitude  is  one  of  flexion  at  hip,  knee  and  ankle,  resembling 
the  well-known  natural  posture  of  the  frog  as  it  squats  when 
quiet  in  the  tank.  Similarly  in  the  "  spinal "  dog  or  cat  certain 
muscles  exhibit  a  slight  but  persistent  contraction.  This  is 
seen  well  in  the  extensor  muscles  of  the  knee.'  These  tonic 
reflexes  are  related  to  attitudes.  In  the  dog  and  cat  they  are 
exhibited  by  those  muscles  whose  action  antagonizes  gravity 
in  postures  which  are  usual  in  the  animal,  thus  the  extensors 
of  the  knee  and  hip  and  shoulder  and  elbow  are  in  tonic  con- 
traction during  standing.  The  reflex  arcs  a>ncemed  in  reflex 
maintenance  of  this  tonic  contraction  of  muscles  have  been 
shown  in  several  cases  to  arise  within  those  muscles,  and  in  those 
very  muscles  which  themselves  exhibit  the  tonic  contraction. 
It  is  not,  however,  certain  that  all  muscles  exhibit  a  reflex  tonus: 
for  instance,  it  is  not  certain  that  in  the  dog  the  tail  muscles 
exhibit  such  a  tonus.  And  in  those  muscles  which  do  exhibit 
the  spinal  reflex  tonus  attempts  to  obtain  a  similar  untiring 
slight  steady  reflex  contraction  by  artificial  stimuli  applied 
to  receptive  organs  or  nerves  have  failed. 

The  Spinal  Reflex  Arcs  of  the  Hind  Limb.— V/hen  the  skin  of  the 
limb  is  stimulated  the  flexion-reflex  already  described  is  evoked. 
The  reflex  is  excited  by  nocuous  stimuU  such  as  a  prick  or 
squeeze  applied  to  the  skin  anywhere  in  the  limb,  but  most 
easily  when  applied  to  the  foot.  Electrical  stimuli  wherever 
applied  evoke  the  same  reflex.  Similarly  electrical  stimuli 
applied  to  any  afferent  nerve  of  the  limb  evoke  this  reflex, 
whether  the  afferent  nerve  be  from  skin  or  from  the  muscles. 
Since  the  reflex  always  provokes  exdtation  of  the  flexor  muscles 
and  inhibition  of  the  extensor  muscles,  the  result  is  that  central 
stimulation  of  the  afferent  nerve  of  a  flexor  muscle  excites 
its  own  muscle  and  inhibits  its  antagonist  (reciprocal  innerv- 
ation), while  similar  stimulation  of  the  afferent  nerve  of  an 
extensor  muscle  inhibits  its  own  muscle  and  exdtcs  its  anta- 
gonist (reciprocal  innervation).  The  reflex  flexion  of  the  ipse- 
lateral  hind  limb  is  commonly  accompanied  by  reflex  extension 
of  the  opposite  hind  limb.  If  the  reflex  spreads  to  the  fore 
limb,  it  produces  extension  of  the  same  side  fore  limb  with 
flexion  of  the  crossed  fore  limb  sometimes,  but  sometimes 
extension  of  both  fore  limbs. 

In  the  dog  and  cat  extcn^on  of  the  ipselateral  hind  limb 
can,  however,  be  excited  by  stimulation  of  the  skin  in'  three 
limited  regions.  One  of  these  is  the  sole  of  the  foot;  smooth 
pressure  between  the  pads  excites  a  strong  brief  extension. 
This  is  called  the  extensor  thrust.  It  is  accompanied  by  a 
similar  sudden  brief  extension  of  all  three  other  limbs.  This 
reflex  may  be  related  to  the  action  of  galloping,  and  the  pres- 
sure which  excites  resembles  that  which  the  weight  of  the  body 
bears  on  the  pads  against  the  ground. 

The  two  other  regions  are  the  skin  of  the  front  of  the  groin 
supplied  by  the  crural  branch  of  the  genito-crural  nerve,  and 
the  skin  just  below  and  mesial  to  the  buttock.  These  always 
exdte  the  extensor  musdes,  not  the  flexors.  They  may  be 
concerned  with  sexual  acts. 

Reflexes  of  ike  Fore  Limb. — ^Tbese  resemble  those  obtainable 
from  the  hind  limb.  The  ipselateral  reflex  is  flexion  at  shoulder, 
elbow  and  wrist.  The  contra  lateral  fore  limb  at  the  same  time  is 
extended  at  shoulder,  elbow  and  wrist.  When  the  reflex  spreads 
to  the  hind  limbs  the  hind  limb  of  the  same  side  is  extended  at 
hip,  knee  and  ankle,  that  of  the  crossed  side  is  sometimes  flexed 
at  hip,  knee  and  ankle,  but  sometimes  is  instead  extended  at 
hip,  knee  and  ankle^.  The  reflex  sometimes  spreads  to  the  neck, 
causing  the  head  to  be  turned  toward  the  fore  limb,  which  is  the 
seat  of  the  stimulation. 

The  Scratch  Reflex. — ^This  has  already  been  partly  described 
above.  The  area  from  which  it  can  be  exdted  by  appropriate 
stimulation  is  a  large  one,  namely,  a  field  of  skin  which  is  some- 
what saddle-shaped  having  its  greatest  width  transversely 
across  the  shoulders.    It  extends  from  dose  behind  the  pinna 


back  to  the  loin.  The  stimuli  which  are  effective  are  rubbing 
the  skin  or  lightly  pricking  it,  or  lightly  pulling  on  the  hairs:  also 
faradisation  by  a  needle  dectrode  whose  point  is  only  just 
inserted  among  the  hairs  but  not  deeper  than  their  roots.  If 
the  stimulus  be  applied  to  the  right  hand  of  the  mid-line  the 
right  hind  limb  is  flexed  at  hip  and  performs  the  rapid  scratch- 
ing movement  described  above,  and  the  left  hind  limb  is  thrown 
into  steady  extension.  And  conversdy,  when  the  stimulus  is 
to  the  left  side  of  the  mid-line. 

Each  of  these  reflexes  is  a  co-ordinate  reaction.  It  is  seen, 
therefore,  that  through  the  medium  of  the  spinal  cord  the  body 
behind  the  head  has  at  command  a  certain  number  of  reflexes 
and  that  each  of  these  manages  the  skeletal  musculature  in  a 
co-ordinate  way.  It  will  also  be  dear  from  the  facts  mentioned 
above  about  these  separate  reflexes  that  the  fields  of  musdes 
worked  by  these  several  reflexes  is  to  a  large  extent  common  to 
them  all.  Thus  the  reflex  exdted  from  the  skin  of  the  right  hind 
limb  acts  on  the  musdes  of  that  limb  and  also  on  those  of  the 
three  other  limbs.  So  similarly  the  reflex  exdted  from  the  left 
hind  limb,  and  from  each  fore  limb.  Study  of  the  inter-relation- 
ship between  these  reflexes  shows  that  by  means  of  the  spinal 
cond  not  only  is  co-ordinate  action  of  the  muscles  ensured  for 
each  reflex,  but  that  also  the  separate  reflexes  are  co-ordinated 
one  with  another. 

When  we  examine  the  relationship  liolding  between  individual 
reflexes  we  find  that  some  resemble  one  another  in  regard  to 
thdr  action  upon  a  particular  musde  or  group  of  muscles.  On 
the  other  hand,  some  act  in  opposite  ways  upon  a  particular 
musde  or  musde  group.  In  order  to  follow  the  co-ordination 
effected  by  the  spinal  cord  in  corresponding  reflexes  together 
we  have  to  turn  to  a  certain  feature  in  the  scheme  of  construction 
of  the  nervous  system.  This  feature  is  embodied  in  what  is 
termed  the  prindple  of  the  common  path. 

Interaction  between  Reflexes. — ^At  the  commencement  of  every 
reflex-arc  is  a. receptive  neurone  extending  from  the  receptive 
surface  to  the  central  nervous  organ.  This  neurone  forms  the 
sole  avenue  which  impulses  generated  at  its  receptive  point  can 
use  whithersoever  be  thdr  destination.  This  neurone  is  therefore 
a  path  exclusive  to  the  impulses  generated  at  its  own  receptive 
point,  and  other  receptive  points  than  its  own  cannot  employ 
it.  A  single  receptive  point  may  play  reflexly  upon  quite  a 
number  of  different  effector  organs.  It  may  be  connected 
through  its  reflex  path  with  many  musdes  and  glands  in  many 
different  regions.  Yet  all  its  reflex  arcs  spring  from  the  one 
single  shank  or  stem,  i.e.  from  the  one  afferent  neurone  which 
conducts  from  the  receptive  point  at  the  periphery  into  the 
central  nervous  organ. 

But  at  the  termination  of  every  reflex  arc  we  find  a  final 
neurone,  the  ultimate  conductive  link  to  an  effector  organ, 
(musde  or  gland).  This  last  link  in  the  chain,  e.g.  the  motor 
neurone,  differs  obviously  in  one  important  respect  from  the 
first  link  of  the  chain.  It  does  not  subserve  exclusively  impulses 
generated  at  one  single  receptive  source,  but  receives  impulses 
from  many  receptive  sources  situate  in  many  and  various  regions 
of  the  body.  It  is  the  sole  path  which  all  impulses,  no  matter 
whence  they  come,  must  travd  if  they  are  to  act  on  the 
musde  fibres  to  which  it  leads. 

Therefore,  whfle  the  receptive  neurone  forms  a  private. path 
exclusively  serving  impulses  of  one  source  only,  the  final  or 
efferent  neurone  is,  so  to  say,  a  public  path,  common  to  impulses 
arising  at  any  of  many  sources  of  reception.  A  receptive  field, 
e.g.  an  area  of  skin,  is  analysable  into  receptive  points.  One 
and  the  same  effector  organ  stands  in  reflex  connexion  not  only 
with  many  individual  points,  but  even  with  many  various 
receptive  fidds.  Reflexes  generated  in  manifold  sense-organs 
can  pour  their  influence  into  one  and  the  same  muscle.  Thus  a 
limb  musde  is  the  terminus  ad  quern  of  many  reflex  arcs  arising 
in  many  various  parts  of  the  body.  Its  motor  nerve  is  a  path 
common  to  all  the  reflex  arcs  which  reach  that  muscle. 

Reflex  arcs  show,  therefore,  the  general  features  that  the 
initial  neurone  of  each  is  a  private  path  exdusively  belonging 
to  a  single  receptive  point  (or  small  group  of  poinu);  and  that 
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finally  the  arcs  embouch  into  a  path  leading  to  an  effector  organ; 
and  tJiat  their  final  path  is  common  to  all  receptive  points  where- 
soever they  may  lie  in  the  body,  so  long  as  they  have  connexion 
with  the  effector  organ  in  question.  Before  finally  converging 
upon  the  motor  neurone  the  arcs  converge  to  some  degree. 
Their  private  paths  embouch  upon  inlernuncial  paths  common 
in  various  degree  to  groups  of  private  paths.  The  terminal 
path  may,  to  distinguish  it  from  intemundal  common  paths, 
be  caUed.the  final  common  path.  The  motor  nerve  to  a  miude  is 
a  collection  of  final  common  paths. 

Certain  consequences  result  from  this  azrangement.  One  of 
these  is  the  preclusion  of  essential  qualitative  difference 
between  nerve-impulses  arising  in  different  afferent  nerves. 
If  two  conductors  have  a  tract  in  common  there  can  hardly 
be  essential  qualitative  difference  between  their  modes  of 
conduction;  and  the  final  common  paths  mui(t  be  capable  of 
responding  with  different  rhythms  which  different  conductors 
impress  upon  it.  It  must  be  to  a  cntain  degree  aperiodic  If 
its  discharge  be  a  rhythmic  process,  as  from  many  omsidera- 
tions  it  appears  to  be,  the  frequency  of  its  own  rhythm  must  be 
capable  of  being  at  least  as  high  as  that  of  the  highest  frequency 
of  any  of  the  afferent  arcs  that  play  upon  it;  and  it  must  be 
able  also  to  reproduce  the  characters  of  the  slowest. 

A  second  consequence  is  that  each  receptor  being  dependent 
for  final  communication  with  its  effector  organ  upon  a  path  not 
exclusively  its  own  but  common  to  it  with  certain  other  receptors, 
such  nexus  necessitates  successive  and  not  simultaneous  use 
of  the  common  path  by  various  receptors  using  it  to  different  or 
opposed  effect.  When  two  receptors  are  stimulated  simul- 
taneously, each  of  the  receptors  tending  to  evoke  reflex  action 
that  for  its  end-effect  employs  the  same  final  common  path  but 
employs  it  in  a  different  way  from  the  other,  one  reflex  appears 
without  the  other.  The  result  is  this  reflex  or  that  reflex,  but 
not  the  two  together. 

In  the  simultaneous  correlation  of  reflexes  some  reflexes  com- 
bine harmoniously,  being  reactions  that  mutually  reinforce. 
These  may  be  termed  aUied  reflexes^  and  the  neural  arcs  which 
they  employ  allied  arcs.  On  the  other  hand,  some  reflexes,  as 
mentioned  above,  are  antagonistic  one  to  another  and  incom- 
patible. These  do  not  mutually  reinforce,  but  stand  to  each 
other  in  inhibitory  relation.  One  of  them  inhibits  the.other,  or 
a  whole  group  of  others.  These  reflexes  may  in  regard  to  one 
another  be  termed  antagonistic,  and  the  reflex  or  group  of  reflexes 
which  succeeds  in  inhibiting  its  opponents  may  be  termed 
"  prepotent  "  for  the  time  being. 

Allied  Reflexes. — The  action  of  the  principle  of  the  final  com- 
mon path  may  be  instanced  in  regard  to  "  allied  arcs  "  in  the 
scratch-reflex  as  follows.  If,  while  the  scratch-reflex  is  being 
elicited  from  a  skin  point  at  the  shoulder,  a  second  point  distant 
xo  mm.  from  the  other  point  but  also  in  the  receptive  field  of 
skin,  be  stimulated,  the  stimulation  at  this  second  point  favours 
the  reaction  from  the  first  point.  This  is  well  seen  when  the 
stimulus  at  each  point  is  of  subminimal  intensity.  The  two 
stimuli,  though  each  unable  separately  to  invoke  the  reflex,  yet 
do  so  when  applied  both  at  the  same  time.  This  is  not  due  to 
overlapping  spread  of  the  feeble  currents  about  the  stigmatic 
poles  of  the  two  circuits  used.  Weak  cocainization  of  either  of 
the  two  skin  poles  annuls  it.  Moreover,  it  occurs  when  localized 
mechanical  stimuli  are  used.  It  therefore  seems  that  the  arcs 
from  the  two  points,  e.g,  Ra  and  R  have  such  mutual  relation 
that  reaction  of  one  of  them  reinforces  reaction  of  the  other, 
as  judged  by  the  effect  on  the  final  common  path. 

This  reinforcement  is  really  an  instance  of  summation  in  the 
final  common  path.  So  also  is  the  effect  to  which  Exner  has 
given  the  name  of  "  bahnung "  a  phenomenon  of  frequent 
occurrence  in  reflex  reactions.  Suppose  a  stimulus  (A)  be 
applied  which  is  too  weak  to  dicit  the  reflex  which  were  it 
stronger  it  could  evoke.  It  is  found  that  a  seoojid  stimulus  (B) 
also  of  itself  too  weak  to  evoke  the  reflex,  will  evoke  the  reflex 
if  api^ied  at  a  short  interval  after  the  application  of  (A).  The 
two  stimuli  sum  in  their  effect  upon  the  final  common  path. 
The  "  receptive  fidd  "  of  a  reflex  is  reaUy  the  common  area  of 


commencement  of  a  number  of  allied  arcs.  And  reflexes  vinse 
arcs  commence  in  receptive  fields  even  widdy  apart  may  also 
have  "  allied  "  relation.  In  the  bulbo-spinal  dog  stimulatica 
of  the  outer  digit  of  the  hind  foot  will  evoke  reflex  flexian  of  the 
leg,  and  stimulation  of  each  of  the  other  digits  evokes  pnc- 
tically  the  same  reflex;  and  if  stimulation  of  several  of  these 
points  be  simultaneously  combined  the  same  reflex  as  a  result 
is  obtained  more  readily  than  if  one  only  of  these  points  is 
stimulated.  And  to  these  stimulations  may  be  added  simul- 
taneously stimulation  of  points  in  the  crossed  tare  foot; 
stimulation  there  yields  by  itself  flexion  of  the  hind  leg; 
and  imder  the  simultaneous  stimulation  of  fore  and  hind 
foot  the  flexion  of  the  leg  goes  on  as  before,  though 
perhaps  more  readily;  that  is,  the  several  individuaJ  reflexes 
harmonize  in  their  effect  on  the  hind  limb.  Further,  to 
these  may  be  added  simultaneous  stimulation  of  the  tail  and 
of  the  crossed  pinna;  and  the  reflexes  of  these  stimulations  all 
coalesce  in  the  same  way  in  flexion  of  the  hind  limb.  Exner 
has  shown  that,  in  exdting  different  points  of  the  centra]  nervous 
system  itself,  points  widely  apart  exert  "  bahnung  "  for  one 
another's  reactions  and  for  various  reflex  reactions  induced  from 
the  skin.  Thus  reflexes  originated  at  different  distant  points,  and 
passing  through  paths  widdy  separate  in  the  brain,  converge  to 
the  same  motor  mechanism  (final  common  path)  and  act  har- 
moniously upon  it.  Reflex  arcs  from  widdy  different  parts  coo- 
join  and  pour  their  influence  harmoniously  into  the  same  musde.' 
The  motor  neurones  of  a  musde  of  the  knee  are  the  terminus  ai 
qttem  of  reflex  arcs  arising  in  receptors  not  only  of  its  own  loot, 
but  from  the  crossed  fore  foot  and  pinna  and  tail,  also  undoubtedly 
from  the  otic  labyrinth,  olfactory  organs  and  qres.  Thus,  tf 
we  take  as  a  standpoint  any  motor  nerve  to  a  mi»de  it  oonsisls 
of  a  number  of  motor  neurones  which  are  more  or  less  bound  into 
a  unit  mechanism  among  the  reflex  actions  of  the  orguasm  a 
number  can  all  be  brou^t  together  as  a  group,  because  th<y 
all  in  their  course  converge  together  upon  this  motor  merhanfam. 
Xhis  final  common  path,  activate  it,  and  are  in  harmonioas  rantual 
rdation  with  regard  to  it.  They  are  in  regard  to  it  what  woe 
termed  above  "  allied  "  reflexes. 

Antagonistic  Refiexes. — But  not  all  reflexes  connect^  to  ooe 
and  the  same  conmion  final  path  stand  to  one  another  in  the  rela- 
tion of  "  allied  reflexes."  Suppose  during  the  scratch-reflex  a 
stimulus  be  applied  to  the  foot  not  of  the  scratching  side,  bat 
of  the  opposite  side.  The  left  leg,  which  is  executing  the  scratcb- 
reflex  in  response  to  stimulation  of  the  left  shoulder  skin  is  cnt 
short  in  its  movement  by  the  stimulation  of  the  riglU  foot, 
although  the  stimulus  at  the  shoulder  to  provoke  the  xrstck 
movement  is  maintained  unaltered  all  the  time.  The  stimdns 
to  the  right  foot  will  temporarily  interrupt  a  scratcb-rcAex,  oi 
will  cut  it  short  or  will  delay  its  onset ;  which  it  docs  of  these 
dep>ends  on  the  time-relations  of  the  stimuli.  The  inhilutioa 
of  the  scratch-reflex  occurs  sometimes  when  the  cmatraction  of 
the  musdes  innervated  by -the  reflex  conflicting  with  it  is  ray 
slight.  There  is  interference  between  the  two  reflexes  and  the 
one  is  inhibited  by  the  other.  The  final  common  path  used  hj 
the  left  scratch-reflex  is  also  common  to  the  reflex  didtable 
from  the  right  foot.  This  latter  reflex  evokes  at  the  opposite 
(left)  knee  extension;  in  doing  this  it  causes  steady  exdtatiea  of 
extensor  neurones  of  that  knee'  and  steadily  inhibits  the 
flexor  neurones.  But  the  scratch-reflex  causes  rfaythmk 
cxdt  ation  of  t  he  flexor  neurones.  Therefore  these  flexor  acuroea 
in  this  conflict  lie  as  a  final  common  path  under  the  inflneace 
of  two  antagonistic  reflexes,  one  of  which  would  cxdte  thea  to 
rhythmical  discharge  four  times  a  second,  while  the  other  wodd 
continually  repress  all  discharge  in  them.  There  is  here  aa 
antagonistic  rdation  between  reflexes  embouching  on  one  aod 
the  same  final  common  path. 

In  all  these  forms  of  interf«nrence  there  is  a  oompetitkm.  as  it 
were,  between  the  exdtatory  stimulus  used  for  the  one  re6ex 
and  the  excitatory  stimulus  for  the  other.  .  Both  stimuli  are  ia 
progress  together,  and  the  one  in  taking  effect  preclndestte 
other's  taking  effect  as  far  as  the  final  common  path  is  conceniedi 
and  the  predse  form  in  which,  that  occurs  d^ends  greatly  oa 
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tlic  tlDK-nUtunn  of  ipplk>tii>n  at  the  two  •UmuU  competicg 
■guait  each  other. 

Again,  if,  while  Uimulalioa  ol  tbe  akin  ol  the  ilioulder  It 
evoking  the  scrilch-teflei,  ibe  iliia  of  ibe  hind  fool  of  the  lame 
side  ia  atiinuJated,  the  scmching  may  be  arrested.  Stimulatioa 
of  the  skin  of  the  hind  fool  by  any  of  varioiu  itimuti  that  have 
tbe  chancier  of  thrcaleniag  tbe  p(.Tt  with  damage  cauiei  (he 
leg  to  be  Reied,  dnwiog  the  foot  up  by  steady  maintained 
conlnction  of  the  9»on  of  tbe  ankle,  knee  and  liip.  In  Ibis 
TcBcllon  the  Rdex  arc  i>  [under  Khemaiic  provisions  simitar 
to  Ihoet  mentioned  In  regaid  to  tbe  scratch  rcBci  schema) 


(i.)tben 


Antagooistic  Rcdescs. 


rone,  nod<eplive,  from  the  foot  to  the  spinal 
■egment,  (ii.)  Ibc  motor  neurone  to  Ibe  fleiar  muide.  i .(.  of  bip 
(b  short  intra-qunal  tleutoiie):  >  Schall-ielle  (v.  Monakotr)  is 
pcobably  enstent  between  (I.)  and  (ii.)  but  omitted  for  simplicity. 
Here,  therefore,  there  Ij  an  arc  which  embouehes  into  the  same 
final  common  path,  FC.  The  motor  neurone  FC  is  a  path 
common  to  it  and  la  the  scraicb-reflei  arc;  both  these  arcs 
employ  Ibe  same  eflectoT  organ;  namely,  the  knee-fleior,  and 
employ  it  by  the  common  medium  of  the  final  path  FC.  But 
though  U»  channels  fat  both  refleies  embouch  upon  Ibe  same 
final  common  path,  the  eicilalory  Betor  eEect  specific  to  ench 
differs  itrikingly  in  the  two  cases..  In  the  icraicb-reflei  Ibe 
flexor  efiect  is  an  intermittent  effect;  in  the  nod-ceptive  fieilan- 
refle«  the  flexor  effect  is  itesdy  and  maintained.  Tbe  accom- 
panying tracing  ibow^  the  result  of  conflict  between  the  two 
refleu*.  The  one  reflex  disptacei  the  olber  at  the  common  path. 
Compromise  is  not  evident.  The  Kralch-reflei  is  let  s! " 
that  of  the  nod-ceptive  arc  from  the  homonymous  toot.  Th( 
stimulation  which  previously  sufficed  to  provoke  tbe  set 
reflea  is  no  longer  effective,  though  it  is  continued  all  the 
But  when  the  slimulalion  of  the  fool  is  diKontinued  the  so 
leSei  returns.  In  that  respect,  allbougb  there  is  no  enforced 
inactivity,  there  li  an  Mtrjerinct  which  is  lanlamout 
not  the  same  thing  as,  inbibilion.  Thoughthere  is  no  « 
of  activity  jn  the  motor  neurone,  one  form  of  activity  that  was 
bung  imprctsed  upon  it  is  cut  short  and  another  takes  it 
A  atimulatioD  of  the  foot  too  weak  to  cause  mote  than  a  e 


&x  will  often  suffice  ta  campletely  Intcnupl,  or 
revenl  onset  of,  the  scntch-reSet. 
The  kernel  of  the  interference  between  the  h 
sion-reflei  and  tbe  Kratch.rrfiex  ii  that  both  employ  the  sami 
nal  common  path  FC  to  different  effect— just  as  in  the  Inter 
rence  between  the  crossed  extension-reflea  and  the  icrslch 
'flei.  Evidently,  the  homonymous  flenon-reflci  and  thi 
oBed  eitinsion-reSex  both  use  tbe  same  final  common  pati 
FC.  And  tbey  mu  it  le  diftrenl  tffui.  The  motor  neurone  ti 
the  fleiot  of  the  knee  being  taken  u  a  representative  of  thi 
al  common  path,  tlie  homonymous  flexion-reflex  inhibits  ii 
m  discharging.  Hence  if,  nbik  the  direct  flexion-reAex  i: 
progress,  the  oosed  foot  is  itimulated,  the  reSei  of  thi 
ce-fleior  is  inhibited.  Tbe  crossed  eilension-retlex  therefon 
only  the  soatch-reflei,  but  alio  the  homonymou: 


es  the  direclbii 


:non-reae(. 

Further,  in  all  thtie  Intettereiices  between  n 

ken  by  the  Inhibition  ia  rCKriJlk.    Ihus,  tbe  scratcb-refiex 

not  only  liable  ta  be  inhibited  by,  but  is  itself  able  to  inhibit 

ther  the  homonymous  flcnon-teflea  or  the  crossed  extension- 

teflei;  the  homonymous  fleiion-rcflei  il  not  only  capable  of  being 

"  ilcd  by  the  crossed  eitension-teSei,  but  conversely  in  its 

can  Inhibit  the  crossed  eilension-ieBei.    These  intet- 

feiences  are  therefore  reversible  in  direction.     Certain  conditions 

determine  which  leSei  among  two  or  more  competing  ones  shall 

'>tain  mastety  over  the  final  common  path  and  thus  obtain 

Therefore,  fn  regard  to  the  final  common  path  FC,  the  reflexei 
lat  expren  themselves  in  it  can  be  grouped  into  sets,  namely, 
ihoie  which  excite  it  in  one  way,  those  which  eidte  it  In 
ly,  and  those  which  inhibit  it.  Tbe  reOexefl  com- 
posing each  of  these  sets  stand  in  such  relation  to  refleies  of 
the  same  set  that  they  are  with  them  "  allied  refleiea." 
But  a  reflex  belon^ng  to  any  one  of  these  sets  standa  in 

that  it  ia  in  regard  to  the  latter  an   "  antagonistic "  reflex, 

leg,  so  that  some  reflexes  are  mutually  allied  and  some  are 
mutually  antagonistic  in  regard  to  that  neurone,  may  serve  as  a 
paradigm  of  the  correlation  of  reflexes  about  every  final  comtrmD 
path,  e.f-  about  every  motor  nerve  to  skeletal  muscle. 

As  to  the  Intimate  nature  of  the  mecham'sm  which  thus,  by 
summation  or  by  interference,  ^ves  coordination  where  neu- 
rones converge  upon  a  common  path,  it  is  difficult  tt 
In  the  central  nervous  system  of  verteb 
A  and  B  m  their  convergence  toward  ai 
another  neurone  Z,  towards  which  they  coi 
lateral  conneiion  directly  one  with  the  other^-al  least,  IbcR 
seems  no  dear  evidence  that  they  do.  Il  seems,  then,  thai  the 
only  structural  Unk  between  A  and  B  Is  neurone  Z  itself.  Z 
itself  ahould  therefore  be  tbe  field  of  CMbtion  of  A  and  B  it  they 
transmit  "  allied  "  refleiH. 

It  was  argued,  from  the  morphology  of  the  perikaryon,  that 
il  must  form,  in  numerous  cases,  a  nodal  point  in  the  conductive 
lines  provided  by  the  neurone.    The  work  of  RamAn-y-Cajal, 


(den. 


jnverge  towarda, 

m  (aionej.    Through  this 

npulses  flow,  like  the  water  i 


direction.  The  place  of  junction  of  the  dendriles  with  one 
another  and  with  the  aione  is  commonly  the  perikaryon.  This 
hut  is  therefore  a  ivxlal  point  in  the  conductive  system.  But  it 
is  a  nodal  pcdnl  of  particular  quality.  It  is  not  a  nodal  point 
where  lines  meet  to  croas  one  another,  nor  one  where  one  line 
splits  Into  many.    It  is  a  nodal  point  where  conductive  lines 

It  is  a  reduction  point  in  the  system  of  lines.  Tbe  perikaryon 
with  its  convergent  dendrites  Is  therefore  jusi  such  s  structure 
as  ^atlal  summation  and  immediate  induction  would  denxand- 
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The  neurone  Z  may  well,  therefore,  be  the  field  of  coalition, 
and  the  organ  where  the  summational  and  inductive  processes 
occur.  And  the  morphology  of  the  neurone  as  a  whole  is 
seen  to  be  just  such  as  we  should  expect,  arguing  from  the 
principle  of  the  common  path. 

With  the  phenomenon  of  "  interference  "  the  question  is  more 
difficult.  There  it  is  not  clear  that  the  field  of  antagonism  is 
within  the  neurone  Z  itself.  The  field  may  be  sjmaptic.  We 
have  the  demonstration  by  Verworo  that  the  interference 
produced  by  A  at  Z  for  impulses  from  B  is  not  accompanied 
by  any  obvious  change  in  excitability  of  the  axone  of  Z.  Z,  if 
itself  the  seat  of  inhibition,  might  have  been  expected  to  exhibit 
that  inhibition  throughout  its  extent.  This,  as  tested  by  its 
axone,  it  does  not.  Tliere  exist,  it  is  true,  older  experiments  by 
Uspensky,  Belmondo  and  Oddi,  &c.,  according  to  which  the 
threshold  of  direct  excitability  of  the  motor  root  is  lowered  by 
stimulation  of  the  afferent  root.  This  points  to  an  extension 
of  the  facilitation  effect  through  the  whole  motor  neurone, 
conversely  to  Verworn's  demonstration  for  central  inhibition. 
Verworn's  experiment  and  its  result  is  very  clear.  It  leads  us 
to  search  for  some  other  mechanism  common  to  -A  and  B  to 
which  might  be  attributable  their  mutual  influence  on  each, 
other's  reactions.  But  if  we  admit  the  conception,  argued 
above,  that  at  the  nexus  between  A  and  Z,  i.e.  at 
synapse  A  Z,  and  similarly  between  B  and  Z,  i.e.  at  synapse 
B  Z,  there  exists  a  surface  of  separation,  a  membrane  in  the 
physical  sense,  a  further  consequence  seems  inferable.  Suppose 
a  number  of  different  neurones  A,  B,  C,  &c.,  each  conducting 
through  its  own  synapse  upon  a  neurone  Z.  The  synapses  A  Z, 
B  Z,  C  Z,  &c.  are  all  surfaces  or  membranes  into  which  Z  enters 
as  a  factor  common  to  them  all.  A  change  of  state  induced  in 
neurone  Z  might  be  expected  to  affect  the  surface  c;ondition  or 
membrane  at  all  of  the  synapses,  since  the  condition  of  Z  is  a 
factor  common  to  all  those  membranes.  Therefore  a  change  of 
state  (excitatory  or  inhibitory)  induced  in  Z  by  any  of  the 
neurones  A,  B,  C,  &c.,  playing  upon  it  would  enter  as  a  condition 
into  the  nervous  transmission  at  the  other  synapses  from  the 
other  collateral  neurones.  In  harmony  with  this  is  the  spread 
of  refractory  state  in  the  neurones  as  mentioned  above.  A 
change  in  neurone  Z  induced  by  neurone  A  playing  upon  it,  in 
that  case  seems  to  effect  its  point  of  nexus  with  the  other 
neurones B,  C,  &c.,  also.  It  is  conceivable  that  the  phenomena  of 
interference  may  be  based  in  part  at  least  on  such  a  condition. 
The  neurone  threshold  of  Z  for  stimulation  through  B  will  be 
to  some  extent  a  function  of  events  at  synapses  A  Z. 

Factors  Determining  the  Sequence. — ^The  formation  of  a  common 
path  from  tributary  converging  afferent  arcs  is  important 
because  it  gives  a  co-ordinating  mechanism.  There  the  domi- 
nant action  of  one  afferent  arc,  or  set  of  aUied  arcs  in  con- 
dominium, is  subject  to  supercession  by  another  afferent  arc,  or 
set  of  allied  arcs,  and  the  supercession  normally  occurs  without 
intercurrent  confusion.  Whatever  be  the  nature  of  the  physio- 
logical process  occurring  between  the  competing  reflexes  for 
dominance  over  the  common  path,  the  issue  of  their  competition 
namely,  the  determination  of  which  one  of  the  competing  arcs 
shall  for  the  time  being  reign  over  the  common  path,  is  largely 
conditioned  by  four  factors.  These  are  spinal  induction, 
relative  fatigue,  relative  intensity  of  stimulus,  and  the  func- 
tional species  of  the  reflex. 

X.  The  first  of  these  occurs  in  two  forms,  one  of  which  has 
already  been  considered,  namely,  immediate  induction.  It 
«^.  is  a  form  of  "bahnung."  The  stimulus  which 
^Sietlam.  ^cites  a  reflex  tends  by  central  spread  to  facilitate 
and  lower  the  threshold  for  reflexes  aUied  to  that 
which  it  particularly  excites.  A  consteUation  of  reflexes  thus 
tends  to  be  formed  which  reinforce  each  other,  so  that  the  reflex 
is  supported  by  allied  accessory  reflexes  or  if  the  prepotent 
stimulus  shifts,  allied  arcs  are  by  the  induction  particularly 
prepared  to  be  responsive  to  it  or  to  a  similar  stimulus. 

Immediate  induction  only  occurs  between  aUied  reflexes.  Its 
tendency  in  the  competition  between  afferent  arcs  b  to  fortify 
the  reflex  just  established,  or,  if  transition  occur,  to    favour 


transition  to  an  allied  reflex.  Immediate  inductiOB  teems  to 
obtain  with  highest  intensity  at  the  outset  of  a  reflex,  or  at 
least  near  its  commencement.  It  does  not  appear  to  peisst 
long. 

The  other  form  of  spinal  induction  k  what  nuy  be  termed 
successive  induction.  It  is  in  several  ways  the  reverse  <tf  the 
preceding. 

In  peripheral  inhibition,  exemplified  by  the  vagus  action  on 
the  heart,  the  inhibitory  effect  is  followed  by  a  rebound  after- 
effect opposite  to  the  inhibitory  (Gaskell).  The  same  thing  is 
obvious  in  various  instances  of  the  reciprocal  inhibition  of  the 
spinal  centres.  Thus,  if  the  crossed-extension  reflex  of  the  limb 
of  the  "  spinal "  dog  be  elicited  at  regular  intervals,  say  once  a 
minute,  by  a  carefully  adjusted  electrical  stimulus  of  defined 
duration  and  intensity,  the  resulting  reflex  movements  are 
repeated  each  time  with  much  constancy  of  character,  amplitude 
and  duration.  If  in  one  of  the  intervals  a  strong  prolonged  (e.g. 
30')  flexion-reflex  is  induced  from  the  limb  3rielding  the  extensor- 
reflex  movement,  the  latter  reflex  is  found  intensified  after 
the  intercurrent  flexion-reflex.  The  intercalated  flexion-reflex 
lowers  the  threshold  for  the  aftercoming  extension-reflexes,  and 
especially  increases  their  after-discharge.  This  effect  may 
endure,  progressively  diminishing,  through  four  or  five  minutes^ 
as  tested  by  the  extensor  reflexes  at  successive  intervals.  Now, 
as  we  have  seen,  during  the  flexion-reflex  the  extensor  arcs  were 
inhibited :  after  the  flexion-reflex  these  arcs  are  in  tha  case 
evidently  in  a  phase  of  exalted  excitability.  The  phenomenon 
presents  obvious  analogy  to  visual  contrast.  If  visual  bright- 
ness be  regarded  as  analogous  to  the  activity  of  ^inal  discharge, 
and  visual  darkness  andogous  to  absence  of  spinal  discfaaige, 
this  reciprocal  ^inal  action  in  the  example  mentioned  has  a 
close  counterpart  in  the  well-known  experiment  where  a  white 
disk  used  as  a  prolonged  stimulus  leaves  as  visual  afttf-effect  a 
grey  image  surround^  by  a  brij^t  ring  (Bering's  **  Lichthof  "). 
This  bright  ring  has  for  its  spinal  equivalent  the  discharge  from 
the  adjacent  reciprocally  correlated  spinal  centre.  The  exalta- 
tion after-effect  may  ensue  with  such  intensity  that  simple  dis- 
continuance of  the  stimulus  maintaining  one  reflex  is  immediately 
followed  by  "  spontaneous "  appearance  of  the  antagonstk 
reflex.  Thus  the  flexion-reflex,  if  intense  and  prokMiged, 
may,  directly  its  own  exciting  stimulus  is  discontinued,  be  suc- 
ceeded by  a  "  spontaneous  "  reflex  of  extension,  and  this  even 
when  the  animal  is  lying  on  its  side  and  the  limb  horizontal — 
a  pose  that  does  not  favour  the  tonus  of  the  extensor  muscles. 
Such  a  "  spontaneous  "  reflex  a  the  ^nal  counterpart  of  the 
visual  ''Lichthof."  To  this  spinal  induction,  as  it  may  be 
termed,  seems  attributable  a  phenomenon  commonly  met  in  a 
flexion-reflex  of  high  intensity  when  maintained  by  very  pro- 
longed excitation.  The  reflex  flexion  is  then  frequently  broken 
at  irregular  intervals  by  sudden  extension  movements.  It 
would  seem,  therefore,  that  some  process  in  the  flexion-reflex 
leads  to  exaltation  of  the  activity  of  the  arcs  of  the  of^Mised 
extension-reflex.  An  electrical  stimulation  of  the  proximal 
end  of  the  severed  nerve  of  the  extensor  muscles  of  the  knee 
(cat),  though  it  does  not,  in  the  present  writer's  experience, 
directly  excite  contraction  of  the  extensors  of  the  knee  is  on 
cessation  often  immediately  followed  by  contraction  of  them. 

As  examples  of  the  rebound  exaltation  following  on  inhibition 
the  following  may  also  serve.  The  so-called  '  mark-time  " 
reflex  of  the  "  spinal "  dog  is  an  alternating  stepping  movement 
of  the  hind  limbs  which  occurs  on  holding  the  animal  up  so  that 
its  limbs  hang  pendent.  It  can  be  inhibited  by  stimulating  the 
skin  of  the  taU.  On  cessation  of  that  stimulus  the  stepping 
movement  sets  in  more  vigorously  and  at  quicker  rate  than 
before.  The  increase  is  chiefly  in  the  amplitude  of  the  oMive- 
ment,  but  the  writer  has  also  seen  the  rhythm  quickened  eves 
by  30%  of  the  frequence. 

This  after-increase  might  be  explicable  in  either  of  two  ynys. 
It  might  be  due  to  the  mere  repose  of  the  reflex  centre,  the  repose 
so  recruiting  the  centre  as  to  strengthen  its  subsequent  actiob 
But  a  similar  period  of  repose  obtained  by  simply  supporting  o^ 
limb — ^which  causes  cessation  of  the  reflex  in  both  limbs,  the 
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BtimultB  being  stretch  of  the  hip-flezon  under  gravity— is  not 
followed  by  After-increase  of  the  reflex. 

Or  the  after-increase  might  result  from  the.  inhibition  being 
followed  by  a  rebound  to  superactivity.  This  latter  seems  to 
be  the  case.  The  after-increase  occurs  even  when  both  hind 
limbs  are  passively  lifted  from  below  during  the  whole  duration  of 
the  inhibitory  stimulus  applied  to  the  tail.  It  is  the  depression  of 
inhibition,  and  not  the  mere  freedom  from  an  exciting  stimulus, 
that  induces  a  later  superactivity.  And  the  reflex  inhibition 
of  the  knee-extensor  by  stimulation  of  the  central  end  of  its  own 
nerve  is  especially  followed  by  marked  rebound  to  superactivity 
of  the  extensor  itself. 

Again,  the  knee  jerk,  after  being  inhibited  by  stimulation  of 
the  hamstring  nerve,  returns,  and  is  then  more  brisk  than 
before  the  inhibition. 

By  virtue  of  this  spinal  contrast,  therefore,  the  extension- 
reflex  predisposes  to  and  may  actually  induce  a  flexion-reflex, 
and  conveisely  the  flexion-reflex  prediq>oses  to  and  may  actually 
induce  an  extension-reflex.  This  process  is  qualified  to  play  a 
part  in  linking  reflexes  together  in  a  co-ordinate  sequence  of 
successive  combination.  If  a  reflex  arc  A  during  its  own 
activity  temporarily  checks  that  of  an  opposed  reflex  arc  B, 
but  as  a  subsequent  result  induces  in  arc  B  a  phase  of  greater 
excitability  and  capacity  for  discharge,  it  predisposes  the  spinal 
organ  for  a  second  reflex  opposite  in  character  to  its  own  in 
immediate  succession  to  itself.  The  writer  has  elsewhere  pointed 
out  the  peculiar  prominence  of  "  alternating  reflexes  "  in  pro- 
longed ^inal  reactions.  It  is  significant  that  they  are  usiuilly 
cut  short  with  ease  by  mere  passive  mechanical  intemlption  of 
the  alternating  movement  in  progress.  It  seems  that  each  step 
of  the  reflex  movement  tends  to  excite  by  spinal  induction  the 
step  next  succeeding  itself. 

Much  of  the  reflex  action  of  the  limb  that  can  be  studied  in  the 
"  spinal  "  dog  bears  the  character  of  adaptation  to  locomotion. 
This  has  been  shown  recently  with  particular  clearness  by  the 
observations  of  Phillipson.  In  describing  the  extensor  thrust 
of  the  limb  the  writer  drew  attention  at  the  time  to  its  signifi- 
cance for  locomotion.  Spinal  induction  obviously  tencb  to 
connect  to  this  extensor-thrust  flexion  of  the  limb  as  an  after- 
effect. In  the  stepping  of  the  limb  the  flexion  that  raises  the 
foot  and  carries  it  clear  of  the  ground  prepares  the  antagonistic 
arcs  of  extension,  and,  so  to  say,  sensitizes  them  to  respond 
bter  in  their  turn  by  the  supporting  and  propulsive  extension 
of  the  limb  necessary  for  progression.  In  such  reflex  sequences 
an  antecedent  reflex  would  thus  not  only  be  the  means  of  bring- 
ing about  an  ensuing  stimulus  for  the  next  reflex,  but  would  pre- 
dispose the  arc  of  the  next  reflex  to  react  to  the  stimulus  when 
it  arrives,  or  even  induce  the  reflex  without  external  stimulus. 
The  reflex  *'  stepping  "  of  the  "  spinal "  dog  does  go  on  even 
without  an  txUmal  skin  stimulus:  it  will  continue  when  the 
dog  is  held  in  the  air.  The  cat  walks  well  when  anaesthetic  in 
the  soles  of  all  four  feet. 

Each  reflex  movement  must  of  itself  generate  stimuli  to  afferent 
apparatus  in  many  parts  and  organs— musdes,  joints,  tendons 
&c.  This  probably  reinforces  the  reflex  in  progress.  The 
reflex  obtainable  by  stimulation  of  the  afferent  nerve  of  the 
flexor  muscles  of  the  knee  excites  those  muscles  to  contraction 
and  inhibits  their  antagonistics:  the  reflex  obtainable  from  the 
afferent  nerve  of  the  extensor  muscles  of  the  knee  excites  the 
flexors  and  inhibits  their  antagonistics. 

Where  a  reflex  by  spinal  induction  tends  to  eventually  bring 
about  the  opposed  reflex,  the  process  of  ^inal  induction  is 
therefore  probably  reinforced  by  the  operation  of  any  reflex 
generated  in  the  movement.  This  would  help  to  explain  how  it  is 
that  a  reflex  reaction,  when  once  excited  in  a  "  filial  "  animal, 
ceases  on  cessation  of  the  stimulus  as  quickly  as  it  generally  does. 
Such  a  reaction  must  generate  in  its  progress  a  number  of  further 
•timuli  and  throw  up  a  shower  of  centripetal  impulses  from  the 
moving  muscles  and  joints  into  the  spinal  card.  Squeezing  of 
musclo  and  stimulation  of  their  afferent  nerves  and  those  of 
joints,  &c.,  elidt  reflexes.  The  primary  reflex  movement 
might  be  expected,  therefore,  of  itself  to  initiate  further  reflex 


movement,  and- that  secondarily  to  initiate  further  stiU,  and 
so  on.  Yet  on  cessation  of  the  external  stimulus  to  the  foot 
in  the  flexion-reflex  the  whole  reflex  comes  usually  at  once 
to  an  end.  The  scratch-reflex,  even  when  violently  pro- 
voked, ceases  usually  within  two  seconds  of  the  discontinuance 
of  the  external  stimulus  that  provoked  it. 

We  have  as  yet  no  satisfactory  explanation  of  this.  But  we 
remember  that  such  reflexes  are  intercurrent  reactions  breaking 
in  on  a  condition  of  neural  equilibrium  itself  reflex.  The  suc- 
cesuve  induction  will  tend  to  induce  a  compensatory  reflex, 
which  brings  the  moving  parts  back  again  to  the  original  position 
of  equilibrium. 

a.  Another  condition  influencing  the  issue  of  competition 
between  reflexes  of  different  source  for  possession  of  one  and  the 
same  final  common  path  is  fatigue.  A  ^inal  reflex 
under  continuous  excitation  or  frequent  repetition 
becomes  weaker,  and  may  cease  altogether.  This  decline  is 
progressive,  and  takes  place  earlier  in  some  kinds  of  reflexes  than 
it  does  in  others.  In  the  **  spinal "  dog  the  scratch-reflex  under 
ordinary  circumstances  tires  much  more  rapidly  than  does  the 
flexion-reflex.  4 

A  reflex  as  it  tires  shows  other  changes  besides  decline  in 
amplitude  of  contraction.  Thus  in  the  flexion-reflex,  the 
original  steadiness  of  the  contraction  decreases;  it  becomes 
tremulous,  and  the  tremor  becomes  progressively  more  mariced 
and  more  irregular.  The  rhythm  of  the  tremor  in  the  writer's 
observations  has  often  been  about  xo  per  second.  Then  phases 
of  greater  tremor  tend  to  alternate  with  phases  of  improved  con- 
traction as  indicated  by  some  regain  of  original  extent  of  flexion 
of  limb  and  diminished  tremor.  Apart  from  these  partial  evan- 
escent recoveries  the  decline  is  progressive.  Later,  the  stimula- 
tion being  maintained  all  the  time,  brief  periods  of  something 
like  complete  intermission  of  the  reflex  appear,  and  even  of  a 
replacement  of  flexion  by  extension.  These  lapses  are  recovered 
from,  but  tend  to  recur  more  and  more.  Finally,  an  irregular 
phasic  tremor  of  the  muscles  is  all  that  remains.  It  is  not  the 
flexor  muscles  themselves  which  tire  out,  for  these,  when  under 
fatigue  of  the  flexion-reflex  they  contract  no  longer  for  that 
reflex,  contract  in  reqx>nse  to  the  scratch-reflex  which  also 
employs  them. 

Simikr  results  are  furnished  by  the  scratch-reflex,  with  certain 
differences  in  accord  with  the  peculiar  character  of  its  individual 
charge.  One  of  these  latter  is  the  feature  that  the  individual 
beats  of  the  scratch-reflex  usually  become  slower  and  follow  each 
other  at  slower  frequency.  Also  the  beats,  instead  of  remaining 
fairly  regular  in  amplitude  and  frequency,  tend  to  succeed  in 
somewhat  reguUr  groups.  The  beats  may  disappear  altogether 
for  a  short  time,  and  then  for  a  short  time  reappear,  the  stimulus 
continuing  all  the  while.  Here,  again,  the  phenomena  are  not 
referable  to  the  muscle,  for  when  excited  through  other  reflex 
channels,  or  through  its  motor  nerve  directly,  the  muscle  shows 
its  contraction  well.  Part  of  the  decline  of  these  reflexes  under 
electrical  stimulation  in  the  "  spin.tl "  dog  may  be  due  to  reduction 
of  the  intensity  of  the  stimulus  itself  by  physical  polarization. 
That  does  not  account  in  the  main  for  the  above  described 
effects.  The  graphic  record  of  fatigue  of  the  flexion  of  the 
scratch-reflex  obtained  by  continued  mechanical  stimulation 
does  not  appreciably  differ  from  that  yielded  under  electrical 
stimulation.  The  different  speed  of  the  decline  due  to  fatigue 
proceeds  characteristically  in  different  kinds  of  reflex,  and  in  the 
same  kind  of  reflex  under  different  physiological  conditions,  e.g. 
"  spinal  shock ":  this  indicates  its  determination  by  other 
factors  than  electrical  polarization.  Polarization  has  in  a  num- 
ber of  cases  been  deferred  as  far  as  possible  by  using  equalized 
alternate  shocks  applied  in  opposite  directions  through  the  same 
gilt  needle;  this  precaution  has  not  yielded  results  differing 
appreciably  from  those  given  by  ordinary  double  shocks  or  by 
series  of  make  or  break  shocks  of  the  same  direction.  The  slow- 
ing of  the  beat  in  fatigue  is  also  against  the  explanation 
by  polarization,  since  merely  weakening  the  stimulus  does  not 
lead  to  a  slower  beat. 

When  the  scratch-reflex  elidted  from  a  spot  of  skin  is  fatigued, 
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the  fatigue  holds  for  that  spot,  but  does  not  implicate  the  reflex 
as  obtained  from  the  surrounding  skin.  The  reflex  is,  when  tired 
out  to  stimuli  at  that  spot,  easily  obtainable  by  stimulation  two 
or  more  centimetres  away.  This  is  seen  with  either  mechanical 
or  electrical  stimuli.  When  the  spot  stimulated  second  is  dose 
to  the  one  tired  out,  the  reflex  shows  some  degree  of  fatigue,  but 
not  that  degree  obtaining  for  the  original  spot.  This  fatigue 
may  be  a  lool  fatigue  of  the  nerve-endings  in  the  spot  of  skin 
stimulated,  to  which  in  experiments  making  use  of  electric 
stimuli  some  polarization  may  be  added.  Yet  its  local  character 
does  not  at  all  necessarily  im[dy  its  reference  to  the  skin.  It 
may  be  the  expression  of  a  q>atial  arrangement  in  the  central 
organ  by  which  reflex  arcs  arising  in  aidjacent  receptors  are 
partially  confluent  in  their  approach  toward  the  final  common 
path,  and  are  the  more  confluent  the  closer  together  lie  their 
points  of  origin  in  the  recqH^ve  field.  The  resemblance  between 
the  distribution  of  the  incidence  of  this  fatigue  and  that  of  the 
spatial  summation  previously  described  aigucs  that  the  seat  of 
the  fatigue  is  intra^inal  and  central  more  than  peripheral  and 
cutaneous;  and  that  it  affects  the  afferent  part  of  the  arc  inside 
ihe  spinal  cord,  probably  at  the  first  synapse.  Thus,  its  inci- 
dence at  the  sjmapae  Ka — Va  and  at  R — P  would  explain  its 
restrictions,  as  far  as  we  know  them,  in  the  scratch-reflex. 

The  local  fatigue  of  a  spinal  reflex  seems  to  be  recovered  from 
with  remarkable  speed,  to  judge  by  observations  on  the  reflexes 
of  the  limbs  of  the  "  spinal "  dog.  A  few  seconds'  remission  of  the 
stimulus  suffices  for  marked  though  incomplete  restoration  of 
the  reaction.  In  a  few  instances  there  may  be  seen  retium  of  a 
reflex  even  during  the  stimulation  under  which  the  waning  and 
disappearance  of  the  reflex  occurred.  The  exciting  stimulus 
has  usually  in  such  cases  been  of  rather  weak  intensity..  In  the 
writer's  experience  these  spinal  reflexes  fade  out  sooner  under  a 
weak  stimulus  than  under  a  strong  one.  This  seeming  paradox 
indicates  that  under  even  feeble  intensities  of  stimulation  the 
threshold  of  the  reaction  gradually  rises,  and  that  it  rises  above 
the  threshold  value  of  the  weaker  stimulus  before  it  reaches  that 
of  a  stronger  stimulus.  The  scratch-reflex  which  has  ceased  to 
be  elicited  by  a  weak  stimulus  ts  immediately  evoked — often 
without  any  «gn  of  fatigue  in  its  motor  nsponit — by  increasing 
the  intensity  of  the  stimulus  applied  at  the  same  electrode. 
The  occurrence  of  fatigue  earlier  under  the  weaker  stimulus 
than  under  the  stronger  also  shows  that  the  fatigue  consequent 
under  the  weaker  stimulus  may  often  be,  relatively  to  the 
^oducHon  of  the  natural  discharge,  greater  than  when  a  stronger 
stimulus  is  employed.  This,  which  has  been  of  frequent  occur- 
rence in  the  writer's  observations  on  the  leg  of  the  "spinal" 
dog,  if  obtaining  widely  in  reflex  actions,  has  evident  practical 
importance. 

It  is  easy  to  avoid  In  some  degree  the  local  fatigue  associated 
with  exdtation  of  (he  scratch-reflex  from  one  un^  spot  in  the 
skin  by  taking  advantage  of  the  spatial  summation  of  stimuli 
applied  at  different  points  in  the  receptive  fidd.  When  this  was 
done,  a  curious  res\dt  met  the  writer.  The  provocation  of  the 
reflex  has  been  made  through  ten  separate  points  in  the  receptive 
field,  the  distance  between  each  member  of  the  series  of  points 
and  the  point  next  to  it  being  about  four  centimetres.  Each 
point  is  stimulated  by  a  double-induction  shock  delivered  twice 
a  second.  When  this  is  done  a  series  of  scratch  movements 
is  elidted,  and  continues  longer  than  when  the  stimuli  are  applied 
at  the  same  interval,  not  to  succeeding  series  of  skin  points  but 
to  one  point.  Thus  three  or  four  hundred  beats  can  be  elidted 
in  unbroken  series.  But  the  series  tends  somewhat  abruptly 
to  cease.  If,  then,  m  ^ite  of  the  cessation  of  the  response,  the 
stimulation*  be  contintied  without  alteration  during  three  or 
four  minutes  or  more,  the  scratching  movement  breaks  out  again 
from  time  to  time  and  give*  another  series  of  beats,  perhaps 
longer  than  the  first.  These  experiments  indicate  that  physical 
polarization  at  the  stigmatic  dectrode  is  not  answerable  for  the 
fading  out  of  the  scratch-reflex.  It  shows  also  the  complexity 
of  the  central  mechanisms  involved  in  the  reflex.  The  phenome- 
non recalls  Lombard's  phases  of  briskness  and  fatigue  in  series 
of  records  obtained  with  the  ergograph. 


It  is  interesting  to  note  certain  diffeiences  between  the 
tion  of  a  reflex  under  fatigue  and  under  inhibition.  The  refl^ 
ceasing  under  inhibition  is  seen  to  fade  off  without  obvious 
change  in  the  frequency  of  repetition  of  the  beats,  or  in  tht 
duration  of  the  individual  bests.  The  reflex  ceasing  under 
fatigue  is  seen  to  show  a  slower  rhythm  and  a  sluggish  oonxse 
for  the  latter  beats,  especially  for  the  terminal  ones. 

Among  the  signs  oi  fatigue  of  a  reflex  action  are  several  sug- 
gesting that  in  it  the  command  over  the  final  common  path 
exerdsed  for  the  time  being  by  the  receptors  and  afferent  path 
in  action  becomes  less  strong,  less  steady  and  less  accuratdy 
adjusted.  Under  prolonged  exdtation  their  hold  upon  the  final 
common  path  becomes  loosened.  This  view  is  supported  by 
the  fact  that  its  connexion  with  the  final  common  path  is  thea 
more  easily  cut  short  and  ruptured  by  other  rival  arcs  competing 
with  it  for  the  final  common  path  in  question.  The  sciatdi- 
reflex  interrupts  the  flexion-reflex  more  readily  when  the  latter 
is  tired  out  than  when  it  is  fresh. 

In  the  hind  limb  of  the  "  q>inal  *'  dog  the  extensor-thrust  is 
inelidtable  during  the  flexion-reflex.  That  b  to  say,  when  the 
flexion-reflex  is  evoked  with  fair  or  hi^  intensity  tht  writer  has 
never  succeeded  in  evoking  the  extensor-thrust,  tbou^^  the 
flexed  posture  of  the  limb  is  itself  a  favouring  drcumatance  for 
the  production  of  the  thrust  if  the  flexion  be  a  passive  one.  Bat 
when  the  flexion-reflex  is  kept  up  by  ai^ropriate  stimulation 
of  a  sin^e  point  over  a  prolonged  time,  so  that  it  shows  fatigue, 
the  extensor-thrust  becomes  again  elidtable.  Its  elidtahility 
is,  then,  not  regular  nor  facile,  but  it  does  become  obtainable, 
usually  in  quite  feeble  degree  at  first,  later  more  powexfoUy. 
In  other  words,  it  can  dispossess  the  rival  reflex  from  a  conunon 
path  when  that  rival  is  fatigued,  though  it  cannot  do  so  when 
the  rival  action  is  fresh  and  powerful. 

Again,  the  crossed  extension-reflex  cannot  inhibit  the  reflexion 
of  the  flexor-reflex  under  ordinary  drcimistances  if  the  intensity 
of  the  stimulation  of  the  competing  arcs  be  a{^>roximatdy  equal; 
but  it  can  do  so  when  the  flexion-reflex  is  tired. 

The  waning  of  a  reflex  under  long-maintained  exdtation  is 
one  of  the  many  phenomena  that  pass  in  physi(dogy  under  the 
name  of  fatigue.  It  may  be  that  in  this  case  the  ao-called 
fatigue  is  really  nothing  but  a  negative  induction.  Its  |dace 
oi  inddence  may  He  at  the  synapse.  It  seems  a  process  elabo- 
rated and  preserved  in  the  sdective  evolution  of  the  neural 
machinery.  One  obvious  use  attaching  to  it  is  the  prevention 
of  the  too  prolonged  continuous  use  of  a  common  path  by 
any  one  receptor.  It  predudes  one  receptor  from  occupying 
for  long  periods  an  effector  organ  to  the  exclusion  of  all  <rthct 
receptors.  It  prevents  lotig  continuous  possession  of  a  rommon 
path  by  any  one  reflex  of  considerable  intensity.  It  favours  the 
receptors  taking  turn  about.  It  hdps  to  enaine  serial  variety 
of  reaction.  The  organism,  to  be  successful  ih  a  mlllion-sded 
environment,  must  in  its  reaction  be  many  sided.  Were  it  not 
for  such  so-called  fatigue,  an  organism  might,  in  regard  to  iu 
receptivity,  develop  an  eye,  or  an  ear,  or  a  mouth,  or  a  hand  or 
leg,  but  it  would  hardly  develop  the  marvdlous  congeries  of  aB 
those  various  sense-organs  which  it  is  actually  found  to  poawtt 

The  loosening  of  the  hold  upon  the  common  path  by  so-called 
fatigue  occurs  also  in  paths  other  than  those  leading  to 
muscle  and  effector  organs.  If  instead  of  motor  effects  sensual 
are  examined,  analogous  phenomena  are  observed.  A  visual 
image  is  more  readily  inhibited  by  a  competing  image  in  the 
same  visual  field  when  it  has  acted  for  some  time  than  when  it 
is  first  perceived  (W.  Macduugall). 

One  point,  on  a  priori  grounds,  is  a  natural  coroUaxy  from  the 
"  prindple  of  the  common  path,"  as  indicated  by  the  experimental 
findings  relative  to  the  inddence  of  fatigue.  The  reflex  arcs, 
each  a  chain  of  neurones,  converge  in  thdr  course  so  as  to 
impinge  upon  and  conjoin  in  links  (neurones)  common  to  whole 
varied  groups — in  other  words,  they  conjoin  to  common^  p^ks. 
This  arrangement  cxdminates  in  the  convergence  of  many 
separately  arising  arcs  in  the  final  efferent-root  neurone.  This 
neurone  thus  forms  the  instrument  for  many  different  reflex  arcs 
and  acts.    It  is  req>onsive  to  them  in  various  rhythm  and  im 
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▼arioas  grades  of  inteninty.  In  accordance  with  this,  it  seems 
from  experimental  evidence  to  be  rtioHvdy  mdefaUgabU,  It 
thus  satisfies  a  demand  that  the  principle  of  the  common  path 
must  make  regarding  it. 

3.  In  the  transition  from  one  reflex  to  another  a  final  common 
path  changes  hands  and  passes  from  one  master  to  another.  A 
fresh  set  of  afferent  arcs  becomes  dominant  on  the 
supersession  of  one  reflex  by  the  next.  Of  all  the 
conditions  determining  which  one  of  competing  reflexes  shall  for 
the  time  being  reign  over  a  final  common  path,  the  intensity  of 
reaction  of  the  afferent  arc  itself  relatively  to  that  of  its  rivals  is 
probably  the  most  powerfuL  An  afferent  arc  that  strongly 
stimulates  is  auteris  paribus  more  likely  to  capture  the  common 
path  than  is  one  excited  feebly.  A  stimulus  can  only  establish 
its  reflex  and  inhibit  an  opposed  one  if  it  have  intensity.  This 
ex^dains  why,  in  order,  to  produce  examples  of  spinal  inhibition, 
recourse  has  so  frequently  been  made  in  past  times  to  strong 
stimuli  A  strong  stimulus  will  inhibit  a  r^ex  in  progress, 
although  a  weak  one  will  faiL  Thus  in  Goltz's  inhibition  of 
micturition  in  the  "  spinal "  dog  a  farciUe  squeeze  of  the  tail 
will  do  it,  but  not,  in  the  present  writer's  experience,  a  weak 
squeeze.  So,  likewise,  any  condition  which  raises  the  excitability 
and  responsiveness  of  a  nervous  arc  wiU  give  it  power  to  inhibit 
other  reflexes,  just  as  it  would  if  it  were  exdted  by  a  strong 
stimulus.  This  is  much  as  in  the  heart  of  the  Tunicate.  There 
the  prepotent  spot  whence  starts  the  systole  lies  from  time  to 
time  at  one  end  and  from  time  to  time  at  the  other.  The  pre- 
potent region  at  one  end  which  usually  dominates  the  common 
path  is  from  time  to  time  displaced  by  local  increase  of 
excitability  at  the  other  under  local  distension  of  the  blood- 
sinuses  there. 

In  Judging  of  intensity  of  stimulus  the  situation  of  the  stimulus 
in  the  receptive  field  of  the  reflex  has  to  be  remembered.  One 
and  the  same  physical  stimulus  will  be  weak  if  apjdied  near  the 
edge  of  the  field,  though  strong  if  applied  to  the  focus  of  the 
field. 

Crossed  reflexes  are  usually  less  easy  to  provoke,  less  reliable 
of  obtjdnment,  and  less  intense  than  are  direct  reflexes.  G>n- 
tequently  we  find  crossed  reflexes  usually  more  easily  inhibited 
and  replaced  by  direct  reflexes  than  are  these  latter  by  those 
former.  Thus  the  crossed  stepping-reflex  is  easily  replaced  by 
the  scntch-reflex,  though  its  stimulus  be  continued  all  the  time, 
and  though  the  scratch-reflex  itself  is  not  a  very  potent  reflex. 
But  the  reverse  can  occur  with  suitably  adjusted  intensity  of 
stimulL 

Again,  the  flexion-reflex  of  the  dog's  leg  is,  when  fully 
develop^,  accompanied  by  extension  in  the  opposite  leg.  This 
crossed  extensor  movement,  though  often  very  vigorous,  may  be 
considered  as  an  accessory  and  weaker  part  of  the  whole  reflex, 
of  which  the  prominent  part  is  flexion  of  the  homonymous  limb. 
When  the  flexion-reflex  is  elidtable  poorly,  as,  for  instance,  in 
spinal  shock  or  under  fatigue  or  weak  excitation,  the  crossed  ex- 
tension does  not  accompany  the  homonymous  flexion  and  does 
not  appear.  But,  where  the  flexion-rdSex  is  well  developed, 
if  not  merely  one  but  both  feet  be  stimulated  simultaneously 
with  stimuli  of  fairly  equal  intensity,  steady  flexion  at  knee, 
hip  and  ankle  results  in  &o(A  limbs,  and  extension  occurs  in 
neither  limb.  The  contralateral  part  of  each  reflex  is  inhibited 
by  the  homolateral  flexion  of  each  reflex.  In  other  words,  the 
more  intense  part  of  each  reflex  obtains  possession  of  the  final 
common  paths  at  the  expense  of  the  less  intense  portion  of  the 
reflex.  But  if  the  intensity  of  the  stimuli  applied  to  the  right 
and  left  feet  be  not  closely  enough  balanced,  the  crossed  exten- 
sion of  the  reflex  excited  by  the  stronger  stimulus  is  found  to 
exclude  even  the  homonymous  flexion  that  the  weaker  stimulus 
should  and  would  otherwise  evoke  from  the  leg  to  which  it  is 
appUed. 

It  was  pointed  'out  above  that  in  a  number  of  cases  the 
transference  of  control  of  the  final  common  path  FC  from  one 
afferent  arc  to  another  is  reversible.  The  direction  of  the  trans- 
ference can  caeteris  paribus  be  easily  governed  by  making  the 
stimulation  of  this  receptor  or  that  receptor  the  more  intense. 


A  factor  largdy  determining  whether  a  reflex  succeed  another 
or  not  is  therefore  intensity  of  stimulus. 

4.  A  fourth  main  determinant  for  the  issue  of  the  conflict 
between  rival  reflexes  seems  the  functional  species  of  the  reflexes. 
Reflexes  initiated  from  a  species  of  receptor  appa-  s^tduti 
ratus  that  may  be  termed  nod-uptivc  appear  to  ArAvx. 
particularly  dominate  the  majority  of  the  fii^  common  paths 
issuing  from  the  spinal  cord.  In  the  simpler  sensations  we 
experience  from  various  kinds  of  stimuli  applied  to  our  skin 
there  can  be  distinguished  those  of  touch,  of  cold,  of  warmth 
and  of  pain.  The  adequate  stimuli  for  the  first-mentioned 
three  of  these  are  certainly  different ;  mechanical  stimuli,  applied 
above  a  certain  q>eed,  which  deform  bQrond  a  certain  degree 
the  resting  contour  of  the  skin  surface,  seem  to  constitute 
adequate  stimuli  for  touch.  Similariy  the  cooling  or  raising  of 
the  local  temperature,  whether  by  thermal  conduction,  radia- 
tion, &c.,  are  adequate  for  the  cold  and  warmth  sensations.  The 
organs  for  these  three  sensations  have  by  stigmatic  stimuli  been 
traced  to  Separate  and  discrete  tiny  spots  in  the  dun.  In  regard 
to  skin-pain  it  is  held  by  competent  observers,  notably  by  V. 
Frey  and  Kiesow,  that  Jdn-pain  likewise  is  referable  to  certain 
specific  nerve-endings.  In  evidence  of  this  it  is  urged  that 
mechanical  stimuli  applied  at  certain  places  exdte  sensations 
which  from  their  vexy  threshold  upward  possess  unpleasantness, 
and  as  the  intensity  of  the  stimtdus  is  increased,  culminate 
in  "physical  pain."'  The  sensation  excited  by  a  mechanical 
stimidus  applied  to  a  touch-spot  does  not  evoke  pain,  however 
intensely  applied,  so  long  as  the  stimulation  is  confined  to  the 
touch-spot.  The  threshold  value  of  mechanical  stimuli  for  touch- 
spots  is  in  general  lower  than  it  is  for  pain-spots;  and  conversely 
the  threshold  value  of  electrical  stimuli  for  touch-spots  is  in 
general  higher  than  it  is  for  the  spots  yielding  pain.  Similarly  it 
is  said  that  stimulation  of  a  cold  spot  or  of  a  warm  spot  does 
not,  however  intense,  evoke,  so  long  as  confined  to  them,  sensa- 
tions of  painful  quality.  But  pain  can  be  exdted  not  only  by 
strong  mechanical  stimuli  and  by  electrical  stimuli,  but  by 
cold  and  .by  warmth,  though  the  threshold  value  of  these 
latter  stimuli  is  higher  for  pain  than  for  cold  and  warm  spots. 
If  these  observations  prove  correct  there  exist,  therdfore, 
numerous  specific  cutaneous  nerve-fibres  evoking  pain. 

A  difficulty  here  is  that  sensoiy  nerve-endings  are  usuailly 
provided  with  sense  organs  which  lower  thdr  threshold  for 
stimuli  of  one  partlcxilar  kind  while  raising  it  for  stimuli  of  all 
other  kinds;  but  these  pain-endings  in  the  skin  seem  almost 
equally  exdted  by  stimuli  of  such  different  modes  as  mechanical, 
thermal  conductive,  thermal  radiant,  chemical  and  dectrical. 
That  is,  they  appear  andeaive  receptors.  But  it  is  to  be  re- 
marked that  these  agents,  regarded  as  exdtants  of  skin-pain, 
have  all  a  certain  character  in  common,  namdy  this,  that  they 
become  adequate  as  exdtants  of  pain  when  |hey  are  of  such 
intensity  as  threatens  damage  to  Ike  skin.  And  we  may  note 
about  these  exdtants  that  they  are  all  aJble  to  ixdte  nerve  when 
applied  to  naked  nerve  direcUy,  Now  there  are  certain  skin 
surfaces  from  which,  according  to  most  observers,  pain  is  the 
only  species  of  sensation  that  can  be  evoked.  This  is  alleged, 
for  instance,  of  the  surface  of  the  cornea— a  modified  piece  of 
skin.  The  histology  of  the  cornea  reveals  in  its  epithdium 
nerve-endings  of  but  one  morphological  kind;  that  is,  the  ending 
by  naked  nerve-fibrils  that  pass  up  among  the  epithelial  cells. 
Similar  nerve-endings  exist  also  in  the  epidermis  generally. 
It  may  therefore  be  that  the  nove^ndings  subserving  skin- 
pain  are  free  naked  nerve-endings,  and  the  absence  of  any 
highly  evolved  specialized  end-organ  in  connexion  with  them 
may  explain  thdr  fairly  equal  amenability  to  an  unusually 
wide  range  of  different  kinds  of  stimuli.  Instead  of  btit  one 
kind  of  stimulus  bdng  their  adequate  exdtant,  they  may  be 
regarded  as  adapted  to  a  whole  group  of  exdtants,  a  group  of 
exdtants  which  has  in  relation  to  the  organism  one  feature 
common  to  all  its  components,  namdy,  a  nocuous  dtaracter. 

With  its  liability  to  various  kinds  of  mechanical  and  other 
damage,  in  a  world  beset  with  dangen  amid  which  the  individual 
and  spedes  have  to  win  thdr  way  in  the  struggle  for  existence. 
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we  may  regard  nocuous  stimtili  as  part  of  a  normal  state  of 
affairs.  It  does  not  seem  improbable;,  th^efore,  that  there 
should  under  selective  adaptation  attach  to  the  skin  a  so-to-say 
specific  sense  of  its  own  injuries.  As  psychical  adjunct  to  the 
reactions  of  that  apparatus  we  find  a  strong  displeasurable 
effective  quality  in  the  sensations  they  ev«4e.  This  may 
perhaps  be  a  means  for  branding  upon  memory,  of  however 
rudimentary  kind,  a  feeling  from  past  events  that  have  been 
perilously  critical  for  the  existence  of  the  individuals  of  the 
species.  In  other  words,  if  we  admit  that  damage  to  such  an 
exposed  sentient  organ  as  the  skin  must  in  the  evolutionary 
history  of  animal  life  have  been  sufficiently  frequent  in  relation 
to  its  importance,  then  the  existence  of  a  specLBc  set  of  nerves 
for  skin-pain  seems  to  offer  no  genetic  difficulty,  any  more  than 
does  the  clotting  of  blood  or  innate  immunity  to  certain  diseases. 
That  these  nerve^ndings  constitute  a  distinct  species  is  argued 
by  their  aU  evoking  not  only  the  same  species  of  sensation,  but 
the  same  species  of  reflex  movement  .as  regards  "purpose," 
intensity,  resistance  to  *'  shock,"  &c.  And  their  evolution  may 
well  have  been  unaccompanied  by  evolutbn  of  any  q)eciali2ed 
end-organ,  since  the  naked  free  nerve-endings  would  better 
suit  the  wide  and  peculiar  range  of  stimuli,  reaction  ta  which 
is  in  this  case  required.  A  low  threshold  Was  not  required 
because  the  stimuli  were  all  intense,  intoisity  constituting 
their  harmfulness;  but  response  to  a  wide  range  of  stimuli  of 
different  kinds  was  required,  because,  harm  might  come  in  various 
forms.  That  responsive  range  is  supplied  by  naked  nerve  itself, 
and  would  be  cramped  by  the  specialization  of  an  end-organ. 
Ilence  these  nerve-endings  ^mained  free. 

It  is  those  areas,  stimulation  of  which,  as  judged  by  analogy, 
can  excite  pain  most  intensely,  and  it  is  those  stimuli  which, 
as  judged  by  analogy,  are  most  fitted  to  excite  pain  which, 
as  a  general  rule,  excite  in  the  **  spinal "  animal — where  pain 
is  of  course  non-existent — the  prepotent  reflexes.  If  these  are 
reactions  to  specific  pain-nerves,  this  may  be  expressed  by  saying 
that  the  nervous  arcs  of  pain-nerves,  broadly  speaking,  dominate 
the  spinal  centres  in  peculiar  degree.  Physical  pain  is  thus 
the  psychical  adjunct  of  an  imperative  protective  reflex.  It  is 
preferable,  however,  since  into  the  merely  spinal  and  reflex 
aspect  of  the  reaction  of  these  nerves  no  sensation  of  any  kind 
can  be  shown  to  enter,  to  avoid  the  term  ''  pain-nerves."  Re- 
membering that  the  feature  common  to  all  this  group  of  stimuli 
is  that  they  threaten  or  actually  commit  damage  to  the  tissue 
to  which  they  are  applied,  a  convenient  term  for  application 
to  them  is  nocuous.  In  that  case  what  from  the  point  of  view 
of  sense  are  cutaneous  pain-nerves  are  from  the  point  of  view  of 
refUx-a^ion  oonvenienUy  termed  noci-ceptive  nerves. 

In  the  competition  between  reflexes  the  nod-ceptive  as 
a  rule  dominate  with  peculiar  certainty  and  facility.  This 
explains  why  such  stimuli  have  been  so  much  used  to  evoke 
reflexes  in  die  spinal  frog,  and  why,  judging  from  them,  such 
"  fatality  "  belongs  to  spinal  reflexes. 

One  and  the  same  skin  surface  will  in  the  hind  limb  of  the 
spinal  dog  evoke  one  or  other  of  two  diametrically  different 
reflexes  ac(X>rding  as  the  mechanical  stimulus  applied  be  of 
noxious  quality  or  not,  a  harmful  insult  or  a  harmless  touch. 
A  needle-prick  to  the  planta  causes  invariably  the  drawing  up 
of  the  limb — the  flexion-reflex.  A  harml^s  smooth  contact, 
on  the  other  hand,  causes  extension — the  extensor-thrust  above 
described.  This  flexion  is  therefore  a  noci-ceptive  reflex. 
But  the  scratch-reflex — which  is  so  readily  evokol  by  simple 
light  irritation  of  the  skin  of  the  shoulder — is  relatively  mildly 
nod-ceptive.  When  the  scratch-reflex  and  the  flexion-reflex 
are  in  competition  for  the  final  neurone  common  to  them,  the 
flexion-reflex  more  easily  dispossesses  the  scratch-reflex  from 
the  final  neurone  than  does  the  scratch-reflex  the  flexion- 
reflex.  If  both  reflexes  are  fresh,  and  the  stimuli  used  are  such 
as,  when  employed  separatdy,  evoke  their  reflexes  respec- 
tively with  some  intensity,  in  my  experience  it  is  the  flexion- 
reflex  that  is  usually  prepotent.  Yet  if,  while  the  flexion-reflex 
is  being  moderately  evoked  by  an  appropriate  stimulus  of  weak 
intensity,  a  strong  stimulus  suitable  for  producing  the  scmtch- 


reflex  is  applied,  the  steady  flencm  due  to  the 
replaced  by  the  rhythmic  scratching  movement  of  the  scxatch- 
reflex,  and  this  occurs  though  the  stimulus  for  the  flexion-rcfiex 
is  maintained  unaltered.  When  the  stimulus  producxng  the 
scratch  is  discontinued  the  flexion-reflex  reappean  as  before. 
The  flexion-reflex  seems  more  easily  to  di^xKseas  the  aoatdi- 
reflex  from  the  final  common  paths  than  can  the  aczmtcfa-ieflex 
dispos8e»  the  flexion-reflex.  Yet  the  relation  is  leversifaie — 
by  heightening  the  intensity  of  the  stimulus  for  the  scxatch-ieflex 
o€  lowering  that  of  the  stimulus  for  the  flexion-reflez. 

In  decerebrate  rigidity,  where  a  tonic  reflex  is  maintaining 
contraction  in  the  extensor  musdes  of  the  knee,  stimulatkn  of 
the  noci<eptive  arcs  of  the  limb  easily  breaks  down  that  reflex. 
The  nod<eptive  reflex  dominates  the  motor  neur<me  previousiy 
held  in  activity  by  the  postural  reflex.  And  nod-cq>tive  reflexes 
are  relatively  little  depressed  by  "  spinal  shock." 

Nod-ceptive  arcs  are,  however,  not  the  only  sfbaJ  arcs 
which  in  the  intact  animal,  considered  from  the  point  of  view 
of  sensation,  evoke  reactions  rich  in  affective  quality.  Beside 
those  receptors  attuned  to  react  to  direct  iMxa,  the  skin  has 
others,  concerned  likewise  with  functions  of  vital  importaocs 
to  the  spedes  and  cdligate  with  sensations  similariy  of  tntcose 
affective  ,qtiality;  for  instance,  those  concerned  with  setual 
functions!  In  Uie  male  frog  the  sexual  dasp  h  a  spinal  reflex. 
The  cord  may  be  divided  both  in  front  and  behind  the  brachial 
region  without  interrupting  the  reflex.  Experiment  shows 
that  from  the  spinal  male  at  the  breeding  season,  and  also  at 
other  times,  this  reflex  is  elidted  by  any  object  that  fffim^ilatff 
the  skin  of  the  sternal  and  adjacent  region.  In  the  intact 
animal,  on  the  contrary,  other  objects  than  the  female  are, 
when  applied  to  that  region,  at  once  rejected,  even  thoogb  they 
be  wrapped  in  the  fresh  sldn  of  the  female  frog  and  in  othet' 
ways  made  to  resemble  the  female.  The  development  of  the 
reflex  is  not  prevented  by  removal  of  the  testes,  but  removal  of 
the  seminal  reservoirs  is  said  to  depress  it,  and  their  datensaoo, 
even  by  indifferent  fluids,  to  exalt  it.  If  the  skin  of  the  steraal 
region  and  arms  is  removed  the  reflex  does  not  occur.  Severe 
mutilation  of  the  limbs  and  internal  organs  does  not  inhibit 
the  reflex,  neither  does  stimulation  of  the  sdatic  nerve  central 
to  its  section.  The  reflex  is,  however,  depressed  or  extinguished 
by  strong  chemical  and  pathic  stimuli  to  the  sternal  ^in,  at 
least  in  many  cases.  Tlie  tortoise  exhibits  a  similar  sexual 
reflex  of  great  spinal  potency. 

It  would  seem  a  general  rule  that  reficxes  arising  at  species 
of  receptors  which  considered  as  sense-organs  pra/ooke  stron^y 
affective  sensation  caeteris  paribus-  prevail  over  reJUxes  of  other 
species  when  in  competition  with  them  for  the  use  of  the  "find 
common  path."  Such  reflexes  override  and  set  askle  with 
peculiar  facility  reflexes  bdonging  to  touch  organs,  muscular 
sense-organs,  kc.  As  the  sensations  evoked  by  these  arcs, 
e.g.  "  pains,"  exdude  and  dominate  concurrent  sensations,  so 
do  the  reflexes  of  these  arcs  prevail  in  the  competitkm  for 
possession  of  the  common  paths.  They  seem  capable  of  pre- 
eminent  intensity  of  action. 

Of  all  reflexes  it  is  the  tonic  reflexes,  e.g.  of  ordinary  posture, 
that  are  in  the  writer's  experience  the  most  easily  interropted 
by  other  reflexes.  Even  a  weak  stimulation  of  the  nod-ceptive 
arcs  arising  in  the  foot  often  suffices  to  lower  or  abolish  the 
knee-jerk  or  the  reflex  extensor  tonus  of  the  elbow  or  knee. 
If  various  species  of  reflex  are  arranged,  therefore,  in  tbdr 
order  of  potency  in  regard  to  power  to  intemipt  one  another, 
the  reflexes  initiated  in  receptors  which  considered  as  sense- 
organs  exdte  sensations  of  strong  affective  quality  lie  at  the 
upper  end  of  the  scale,  and  the  reflexes  that  are  answerabk 
for  the  postural  tonus  of  skdetal  musdes  lie  at  the  lower  csd 
of  the  scale.  One  great  function  of  the  tonic  reflexes  is  to  main- 
tain habitual  attitudes  and  postures.  They  fonn,  therefore, 
a  nervous  background  of  active  equilibrium.  It  is  of  obvioa 
advantage  that  this  equilibrium  should  be  easily  upset,  so 
that  the  animal  may  respond  agilely  to  the  pawing  events  that 
break  upon  it  as  intercurrent  stimuli. 

IScfuAii.—Inteasity  of .  ttimulation,  fat]|ue  atwl  freshness. 
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spinal  induction,  functional  species  of  reflex,  are  all,  therefore, 
physiological  factors  influencing  the  result  of  the  interaction 
of  reflex-arcs  at  a  common  path.  It  is  noticeable  that  th^ 
all  resolve  themselves  ultimately  into  iuUnsUy  of  reactum. 
Thus,  intensity  of  stimulus  means  as  a  rule  intensity  of  reaction. 
Those  species  of  reflex  which  are  habitually  prepotent  in  inter- 
action with  others  are  those  which  are  habitually  intense; 
those  specially  impotent  in  competition  are  those  habitually 
feeble  in  intensity,  t.g.  skeletal  muscular  tone.  The  tonic 
reflexes  of  attitude  are  of  habitually  low  intensity,  easily  inter- 
fered with  and  temporarily  suppreued  by  intercurrent  reflexes, 
these  latter  having  higher  intensity.  But  these  latter  suffer 
fatigue  relatively  early,  whereas  the  tonic  reflexes  of  posture 
can  persist  hour  after  hour  with  little  or  no  signs  of  fatigue. 
Fatigue,  therefore,  in  the  long  run  advantageously  redresses  the 
balance  of  an  otherwise  unequal  conflict.  We  can  recognize 
in  it  another  agency  working  toward  that  plastic  alternation 
of  activities  which  is  characteristic  of  animal  life  and  increases 
in  it  with  ascent  of  the  animal  scale. 

The  high  variability  of  reflex  reactions  from  experiment  to 
experiment,  and  from  observation  to  observation,  is  admittedly 
one  of  the  difficulties  that  has  retarded  knowledge  of  them. 
Their  variabQity,  though  often  attributed  to  general  conditions 
of  nutrition,  or  to  local  blood-supply,  &c.,  seems  far  more 
often  due  to  changes  produced  in  the  central  nervous  organ  by 
its  own  functional  conductive  activity  apart  from  fatigue. 
Thb  functional  activity  itself  causes  from  moment  to  moment 
the  temporary  opening  of  some  connexions  and  the  closure  of 
others.  The  chains  of  neurones,  the  conductive  lines,  have 
been,  especially  in  recent  years,  by  the  methods  of  Golgi,  i^lich, 
Apathy,  Cajal  and  others,  richly  revealed  to  the  microscope. 
Anatomical  tracing  of  these  may  be  likened,  though  more 
difficult  to  accomplish,  to  tracing  the  distribution  of  blood 
vessels  after  Harvey's  discovery  had  given  them  meaning, 
but  before  the  vasomotor  mechanism  was  discovered.  The 
blood  vessels  of  an  organ  may  be  turgid  at  one  time,  con- 
stricted almost  to  obliteration  at  another.  With  the  conductive 
network  of  the  nervous  system  the  temporal  variations  are 
even  greater,  for  they  extend  to  absolute  withdrawal  of  nervous 
influence.  Under  reflex  inhibition  a  skeletal  muscle  may 
relax  to  its  post-mortem  length,  i.e.  there  may  then  be  no 
longer  evidence  of  even  a  tonic  influence  on  it  by  its  motor 
neurone.  The  direction  of  the  stream  of  liberation  of  energy 
along  the  pattern  of  the  nervous  web  varies  from  minute  to 
minute.  The  final  common  path  is  handed  from  some  group  of 
a  plus  class  of  afferent  arcs  to  some  group  of  a  minus  class, 
or  of  a  rhythmic  dass,  and  then  back  to  one  of  the  previous 
groups  again,  and  so  on.  The  conductive  web  changes  its 
functional  pattern  with  certain  limits  to  and  fro.  It  changes 
its  pattern  at  the  entrances  to  common  paths.  The  changes  in 
its  pattern  occur  there  in  virtue  of  interaction  between  rival 
reflexes,  "  interference."  As  a  ti^  to  a  kaleidoscope,  so  a  new 
stimulus  that  strikes  the  receptive  surfaces  causes  in  the  central 
organ  a  shift  of  functional  pattern  at  various  synapses.  The 
central  organ  is  a  vast  network  whose  lines  of  conduction  follow 
a  certain  scheme  of  pattern,  but  within  that  pattern  the  details 
of  connexion  are,  at  the  entrance  to  each  common  path,  mutable. 
The  grey  matter  may  be  compared  with  a  telephone  exchange, 
where,  from  moment  to  moment,  though  the  end-points  of  the 
system  are  fixed,  the  connexions  between  starting-points  and 
terminal  points  are  changed  to  suit  passing  requirements,  as 
the  functional  points  are  shifted  at  a  great  railway  jimction. 
In  order  to  realize  the  exchange  at  work,  one  must  add  to  its 
purely  spatial  plan  the  temporal  datum  that  within  certain 
limits  the  connexions  of  the  lines  shift  to  and  fro  from  minute 
to  minute.  An  example  is  the  "  reciprocal  innervation  "  of 
antagonistic  muscles— ^hen  one  musde  of  the  antagonistic 
couple  is  thrown  into  action  the  other  is  thrown  out  of  action. 
This  is  only  a  widdy  spread  case  of  the  general  rule  that  antagon- 
istic reflexes  interfere  where  they  embouch  upon  the  same  final 
common  paths.  And  that  general  rule  is  part  of  the  general 
principle  of  the  mutual  interaction  of  reflexes  that  impinge 


upon  the  same  common  path.  Unlike  reflexes  have  successive 
but  not  simultaneous  use  of  the  comi^um  path;  like  refiexes  mutually 
reinforce  each  other  on  their  common  path.  Expressed  teleo- 
logically,  the  common  patk^  although  economically  subservient  for 
many  and  various  purposes,  is  adapted  to  serve  but  one  pt^pose 
at  a  time.  Hence  it  is  a  co-ordinating  mechanism  and  prevents 
confusion  by  restricting  the  use  of  the  organ,  its  minister,  to  but 
one  action  at  a  time. 

In  the  case  of  simple  antagonistic  muscles,  and  in.  the  instances 
of  simple  spinal  reflexes,  the  shifts  of  conductive  pattern  due 
to  interaction  at  the  mouths  of  common  paths  are  of  but  small 
extent.  The  co-ordination  covers,  for  instance,  one  limb  or  a 
pair  of  limbs.  But  the  same  principle  extended  to  the  reaction 
of  the  great  arcs  arising  in  the  projident  receptor  organs  of  the 
head,  e.g.  the  eye,  which  deal  with  wide  tracts  of  musculature 
as  a  whole,  operates  with  more  multiplex  shift  of  the  conductive 
pattern.  Releaung  forces  acting  on  the  brain  from  moment 
to  moment  shut  out  from  activity  whole  regions  of  the  nervous 
systeih,  as  they  conversely  call  vast  other  regions  into  play. 
The  resultant  singleness  of  action  from  moment  to  moment  is  a 
keystone  in  the  construction  of  the  individual  whose  itnily  it  is 
the  specific  ojfiu  of  the  neroous  system  to  perfect.  The  interference 
of  unlike  r^exes  and  the  allijmce  of  like  reflexes  in  thdr  action 
upon  thdr  common  paths  seem  to  lie  at  the  vexy  root  of  the 
great  psychical  process  of  "  attention." 

The  spinal  cord  is  not  only  the  seat  of  reflexes  whose  ''centres  " 
lie  wholly  within  the  cord  itself;  it  supplies  also  conducting 
paths  for  nervous  reactions  initiated  by  impulses  derived  from 
afferent  spinal  nerve,  but  involving  mechanisms  situate  alto- 
gether headward  of  the  cord,  that  is  to  say,  in  the  brain.  Many 
of  these  reactions  affect  consdousness,  occasioning  sensations 
of  various  kinds.  In  r^ard  to  the  part  played  by  spinal  con- 
duction in  subserving  these  sensual  reactions  a  question  of 
practical  rather  than  Uieoretical  importance  has  been  as  yet  the 
chief  aim  of  inquiry.  The  inquiry  has  been  in  fact  whether  the 
impulses  concerned  in  evoking  the  various  spedes  of  sensations 
follow  in  their  headward  course  along  the  cord  certain  discrete 
paths  occupying  separable  fractions  of  the  cross-area  of  the  cord, 
and  if  they  are  thus  confined  to  discrete  paths  in  what  parts 
of  the  cross-area  of  the  cord  do  these  parts  lie.  This  "  localiza- 
tion" problem  has  as  yet  been  almost  the  sole  problem  attacked, 
and  therefore,  despite  its  limited  scope  and  interest,  the  results 
attained  in  it  may  be  briefly  mentioned  here. 

Localisation. — The  sensations  usiially  grouped  under  the 
name  of  touch  may  with  advantage,  as  shown  by  Head,  be  dis- 
tinguished from  the  point  of  view  of  their  practical  elidtation 
into  superficial  and  deep.  The  former  of  these  are  referable 
to  stimulation  of  afferent  nerve-fibres  distributed  actuaUy  to 
the  skin,  the  latter  to  stimulation  of  deeper  afferents  subjacent 
to  the  skin.  The  touch-fibres  bdonging  to  the  skin  proper  are 
further  subdivisible,  as  Head  has  shown,  into  two  kinds.  One 
kind,  the  prolopathic,  yield  sensations  so  suffused  with  disagree- 
able affective  tone  (skin-pain)  that  they  may  for  the  present 
purpose  be  considered  pain-nerves,  and  the  description  of  their 
spinal  connexions  be  rdegated  to  the  paragraph  dealing  with  the 
spinal  path  for  pain.  Tht  other  kind,  the  epicritic,  are  those 
which  react  to  tangible  stimxili  lightly  applied,  such  as  stroking 
the  skin  with  a  loose  pledget  of  cotton  wool  or  the  light  touching 
of  the  skin  with  a  pin's  head  or  a  blunt  pencil  point.  Deep 
touch,  on  the  other  hand,  involves  afferent  nerve  fibres  supplied 
by  nerve-trunks  not  classed  as  cutaneous,  but  probably  largely 
muscular  in  the  sense  that  they  run  to  musdes  and  contain  side 
by  side  the  afferent  fibres  in  question  and  the  efferent  nerve- 
fibres  causing  muscular  contraction.  Head  has  brought  forward 
dear  evidence  that  though  the  afferent  fibres  subserving  the 
epicritic  tactual  sense  of  the  skin  and  deep  touch  of  subcutaneous 
origin  run  so  separate  a  course  in  the  peripheral  nerves,  the 
spinal  fibres  constituting  the  intraspinal  headward-runnTng 
paths  from  these  two  kinds  of  peripheral  touch-fibres,  the 
epicritic  and  the  deep,  to  the  brain,  lie  together  and  are  impli- 
cated together  by  injuries  of  the  spinal  cord.  In  this  sense 
there  is,  therefore,  in  the  cord  a  tactual  path.    The  question 
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is,  therefore,  what  course  does  this  path  follow  in  the  cord?  In 
the  first  i^ace  it  must  be  noted  that  the  path  contains  a  synapse 
for  the  peripheral  neurone  whether  beLon^ng  to  the  eiMcritic 
tactual  group  or  to  the  deep  tactual  group  ends  in  the  cord, 
probably  not  far,  {.e.  not  more  than  four  or  five  segments, 
from  its  place  of  entrance.  The  rest  of  the  headward  path  must 
therefore  run  through  one  secondary  neurone  at  least,  it  may  be 
through  a  seriesof  such  arranged  as  a  headwsrd  running  line  of 
relays.  It  is,  however,  more  probable  that  one  long  secondary 
neurone  reaching  the  biUb  covers  the  whole  of  the  remaining  spinal 
part  of  the  trajectory.  The  part  of  the  headward-running  path 
formed  by  the  intraspinal  part  of  the  peripheral  neurone  (primary 
afferent  neurone)  lies  certainly  in  the  dorsal  column  of  the  cord 
of  the  same  lateral  half  as  the  side  from  which  the  neurone 
entered,  i.e,  in  the  rin^t  dorsal  column  if  the  neurone  entered 
by  a  spinal  root  of  the  right  side.  The  secondary  neurone 
continuing  the  path  lies,  however,  in  the  ventral  column  of  the 
crossed  hjJf  of  the  cord.  The  junction  or  synapse  between  the 
primary  and  secondary  neurone  lies,  of  course,  in  the  grey  matter 
of  the  spinal  cord. 

The  spinal  path  of  impulses  which  when  they  reach  the 
brain  occasion  pain  has  been'  determined  chiefly  in  regard  to 
pain  referred  to. the  skin.  The  primary  afferent  neurones 
bringing  these  impulses  to  the  cord  are  the  protopathic  of  Head 
mentioned  above.  These,  there  is  much  evidence  to  show, 
terminate  in  the  grey  matter  of  the  cord  not  far  from  their 
point  of  entrance  into  the  cord,  that  is,  th^  terminate  intraspin- 
ally  nearer  their  point  of  entrance,  than  do  the  corresponding 
primary  afferent  neurones  for  touch.  From  the  local  spinal 
grey  matter  the  pain-path  is  continued  headwsrd  in  the  lateral 
white  columns  of  the  cord  by  secondary  afferent  neurones.  These 
secondary  afferent  neurones  run  chiefly  in  the  lateral  column  of 
the  opposite  half  of  the  cord  frt>m  that  which*  the  primary  afferent 
neurones  entered;  but  some  run  up  the  lateral  column  of  the 
same  side  as  that  by  which  the  primary  neurones  entered.  The 
synapse  between  the  primary  afferent  neurone  and  the  secondary 
sJBTerent  neurone  of  this  path  lies  probably  in  the  gr^  matter 
called  substantia  gelatinosa  of  the  dorsal  horn. 

The  spinal  path  taken  by  the  impulses  concerned  with  sensa- 
tions of  heat  and  cold  seems  to  agree  dosely  with  that  taken  by 
the  impulses  subserving  skin  pain.  The  position  of  the  nerve-, 
fibres  belonging  to  the  secondary  affoent  neurones  of  the  pain 
and  temperature  path  has  been  fairly  successfully  identified 
with  that  of  the  spinal  tract  called  Cowers'  tract.  The  uncrossed 
portion  of  the  temperature  path  appears,  however,  to  be  relatively 
smaller  as  compared .  with  its  crossed  portion  than  is  that  of 
pain. 

There  is  much  evidence  that  impulses  contributory  to  "mus- 
cular sense  "  paks  headward  along  the  q>inal  cord  and  in  their 
course  remain  for  the  most  part  uncrossed.  This  course  would 
in  so  far  agree  with  the  course  taken  by  the  intraspinal  continua- 
tions of  the  primary  afferent  neurones  which  form  the  long 
fibres  of  the  dorsal  columns.  These  are  known  to  run  to  the 
bulb  without  transgressing  the  median  plane  at  alL  In  addition 
to  this  uncrossed  tract  there  is  another,  namely,  that  offered 
by  the  dorsal  cerebellar  tract,  a  tract  of  secondary  neurones 
connected  through  the  grey  matter  of  the  vesicular  column  of 
Clarke  with  primary  afferent  neurones  of  the  ipseUteral  side. 
Either  or  both  of  these  uncrossed  tracts  may  be  the  path  taken 
by  the  impulses  subserving  muscular  sense,  and  there  is  experi- 
mental evidence  in  favour  of  such  a  possibility,  but  the  question 
cannot  be  considered  as  definitely  answered  at  present. 

Besides  the  paths  followed  by  headward-running  impulses 
the  spinal  cord  contains  paths  for  impulses  passing  along 
it  backwards  irom  the  brain.  These  paths  lie  almost  entirely 
in  the  ventrolateral  columns  of  the  cord.  The  fibres  of 
which  th^  are  (Composed  cross  but  Uttle  in  the  cord.  Their 
sources  are  various,  some  come  from  the  hind  brain  and  some 
from  the  mid  brain,  and  in  the  higher  mammalia,  eq)ecia]ly 
in  man  and  in  the  anthropoid  apes,  a  large  tract  of  fibres  in  the 
lateral  column  (the  crossed  psrramidal  tract)  comes  from  the 
cortex  of  the  neopallium  of  the  fore  brain.  .This  last  tract  is 


the  main  mediuin  by  which  Impulses  initiated  by  <4rftfiirsl 
stimulation  of  the  motor  cortex  ruich  the  moto-neurooes  of  the 
cord  and  through  them  influence  the  activity  of  the  mkriffal 
musdes.    Of  the  function  of  the  other  tracts  descending  from 
the  brain  into  the  cord  little  is  known  ezcq>t  that  mediateiy  or 
immediatdy  they  ezdte  or  inhllnt  the  qitnal  moto-oeoiDoes  by 
various  levels.    How  they  harmonize  one  with  another  in  their 
action  or  what  their  purpose  in  normal  life  may  be  is  at  preset 
little  more  than  conjecture.    Such  terms,  therefore,  as  '*  paths 
for  volition,"  ftc,  are  at  present  too  sdiematk  in  their  bass 
to  warrant  their  discussion  herb  (C  S.  S) 

8PI1IBU  a  name  now  given  to  a  group  of  minerals,  of  which 
the  typical  member  is  a  magnesttun  aluminate,  sometimes  naed  as 
a  gem-stone,  to  iHiich  the  term  "  q>ind  "  was  originally  restricted. 
The  name  comes  from  the  Ftaoch  ifindU  (diminutive  of  LaL 
spindit  perhaps  suggested  by  the  sharp  an^cs  of  the  czystalL 
All  spinels  crystallize  in  the  cubic  system,  usually  in  octafaedca, 
and  of  ten '  twinned  as  in  the  accompanying   figure,   which 
is  a  form  so  characteristic  as  to  be 
called  the  "  spind  twin."    The  hard- 
ness of  spind  is  about  that  of  topas 
(8)  and  its  specific  gravity  near  that 
of  diamond.    Professor  A.  H.  Church 
gives  the  range  in  variously  coloured 
spineb  as  3*589  to  3*7r5.    Pure  spind 
is  colourless,  but  most  varieties  are 
coloured,  no  doubt  in  many  cases  with 
iron  and  probably  in  some  with  diro- 
mium.    Tlie  deep  red  spind  is  known 
as  "  spind-ruby,"  or  "  ruby-spind,"  and  has  often  been  taken 
for  true  ruby,  from  which  it  is  distinguished,  however,  hj 
being  sing^  refracting  and  therefore  not  dichroic,  as  wdl  as 
by  its  infoior  hardness  and  density.    The  **  balas  ruby  **  is  a 
rose-red  spind,  said,  to  derive  its  name  from   BallJi,   tl« 
capital  Of  Badakshan  (Balazia),  where  it  occurs  with  mbics, 
and  was  formerly  worked,  chicly  in  the  Shig^hnan  valley,  in 
the  upper  Oxus  basin.    Rubicdle  is  a  spind  in  vdiich  the  red 
colour  tends  to  orange,  vdiilst  in  almandine-^>ind  it 
into  violet.    Stones  of  the  colour  of  vinegar  are  called 
spind.    When  the  colour  is  blue  the  mineral  b 
sapphire-spind,  and  when  green  as  chloro*spineL 

The  spinels  used  in  jewelry  are  found  mostly  in  gem-gravds, 
where,  however,  the  octahed^  form  b  often  wdl  prcau»cd. 
The  chief  localities  are  Ceylon,  Saam  and  Upper  Burma.  In 
all  these  localities  the  spinels  accompany  tlw  cxdoured 
ilums,  and  their  dose  association  with  true  rubies  led.Tai 
to  call  spind  "  the  mother  of  ruby."  Formerly  tltere 
confusion  between  the  two  minerals,  and  probably  many  stones 
described  as  monster  rubies  have  been  qnncJs.  The  great 
historic  "  ruby"  set  in  the  Maltese  cross  in  front  of  the 
state  crown  of  En^and  is  really  a  spind.  This  firte  stone 
given  to  Edward  the  Black  Prince  by  Pedro  the  Crud,  kii«  ef 
Castile,  on  the  victory  of  Najera  in  2367,  and  it  was  aftcrwardi 
worn  by  Henry  V.  at  the  battle  of  Agincourt,  when  it  narrowly 
escaped  destruction.  V.  Ball  described,  in  1894,  a 
weighing  X33I  carats,  engraved  with  a 
then  in  the  possession  of  Lady  Carew. 

All  the  itomorphous  minerds  known  as  the  gronp  of  ^ 

of  which  spinel  it  the  type,  cryctaUise  in  regular  octahedia 

have  a  composition  conforming  to  the  aeneral  formola  R"Ra'*t3^ 
(-R'^ORi^'O.).  Ordinary  spind  bMgACO«.  A  black  opaque  apind 
in  which  Fe  partly  replaces  Mg  it  known  as  frfeonaate  (w>iwfaiM. 
abundant,  from  the  number  of  faces  on  certain  crystak)  «r 
ceylonite,  from  the  island  of  Ceylon,  but  aonietiniea  written  ceylaMie;. 
It  occurs  in  gndss,  often  with  cordterite,  and  is  found  also  ia  the 
ejected  blocks  of  Monte  Somnia,  Vesuvius.  Large  crystdsoosK 
from  Warwick  and  Amity,  Orange  county,  New  York.  U.SJL  Tke 
black  spinds  are  generally  green  or  brown  when  viewed  in  tkk 
sections  by  transmitted  light.  In  some  cases  sptad  is  evidoalv  s 
result  of  contact  metamorphlsm.  whilst  in  others  it  has 
out  of  a  molten  magma,  as  illustrated  by  the  qmefiments  oQ.  M< 
zewicz.  A  chrome-spinel  with  the  formub  (Mg.Fe)  (AIJFe.Cr)A 
is  named  picotite,  after  Picot  de  \k  Peyrouse.  vho  described  it. 
Picotite  occurs  in  the  form  of  black  grains  and  crystals  in  ceitsAs 
olivine  rocks  and  in  serpentina.    A  black  iron-apiad  (FeAlMi 
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found  in  the  ^nulitet  of  'Sazotf7  and  Bohemia,  b  known  as  her- 
cy nitc  from  the  Hercynian  Forest.  A  sine-spinel  (ZnAl^O ,  occurring 
in  talcose  slate  near  Falun  in  Sweden,  is  named  gahnite,  after  its 
discoverer  J.  G.  Gahn;  whilst  it  has  also  been  termed  automoUte 
from  Or.  oifrr^fioXef,  a  deserter,  in  allusion  to  the  oocurrenoe  of 
zinc  in  a  mineral  where  it  was  unexpected.  The  group  of  spinelUds 
includes,  as  its  extreme  members,  magnetite  XF^'Tet"Ot)  and 
chromite  (FeCriO«)  (j.ir.).  (F.  W.  R.*) 

SPINEUO  ARETINO  (c.  X330-C.  14x0),  Italian  painter,  the 
son  of  a  Florentine  named  Luca,  who  had  taken  refuge  in  Arezzo 
in  13 10  when  exiled  with  the  rest  of  the  Ghibelline  party,  was 
bom  at  Arezzo  about  1330.  Spinello  was  a  pu^il  of  Jacopo  di 
Casentino,  a  follower  of  Giotto,  and  his  own  style  was  a  sort  of 
link  between  the  school  of  Giotto  and  that  of  Siena.  In  the  early 
part  of  his  life  he  worked  in  Florence  as  an  assistant  to  his  master 
Jacopo  while  painting  frescoes  in  the  church  of  the  Carmine  and 
in  Sta  Maria  Novella.  Between  1360  and  1384  he  was  occupied 
in  painting  many  frescoes  in  and  near  Arezzo,  almost  all  of  which 
have  now  perished.  After  the  sack  of  Arezzo  in  1384  Spinello 
returned  to  Florence,  and  in  1387-1388  with  some  assistants 
covered  the  walls  and  vault  of  the  sacristy  of  S.  Miniato  near 
Florence  with  a  scries  of  frescoes,  the  chief  of  which  represent 
scenes  from  the  life  of  St  Benedict.  These  still  exist,  though  in 
a  sadly  restored  condition;  they  are  very  Giotlo-like  in  composi- 
tion, but  have  some  of  the  Siena  decorative  brilliance  of  colour. 
In  1391-1392  Spinello  was  painting  six  frescoes,  which  stiU  remain 
on  the  south  wall  of  the  Pisan  Campo  Santo,  representing 
miracles  of  St  Potitus  and  St  Ephesus.  For  these  he  received 
370  gold  florins.  Among  his  later  works  the  chief  are  the  very 
fine  series  of  frescoes  painted  in  1407-1408  on  the  walls  and 
vault  of  a  chapel  in  the  municipal  buildings  of  Siena;  these  also 
have  suffered  much  from  repainting,  but  still  are  the  finest  of 
Spinello's  existing  frescoes.  Sixteen  of  these  represent  the  war 
of  Frederick  Barbarossa  against  the  republic  of  Venice.  Spinello 
died  at  Arezzo  about  1410. 

Spinello's  frescoes  are  all  strong  and  hi^hl]^  decorative  works, 
drawn  with  much  spirit,  and  are  very  supenor  in  style  to  his  panel 
pictures,  many  of  which  appear  to  be  mere  botteta  productions. 
l*he  academy  of  Florence  possesses  a  panel  of  the  Madonna  and 
Saints,"  which  is  chiefly  interesting  for  its  signature — "  Hoc  opus 
pinxit  Spinelius  Luce^  Aritio  D.I.A.(i39i)."  The  easel  pictures 
which  are  to  be  found  in  the  various  galleries  of  Europe  give  uttle  or 
00  notion  of  Spinello's  power  as  a  pamter. 

SPINET,  or  SnNNZT  (Fr.  espineUe  or  ipineUe;  Ger.  SpineU\ 
ItaL  spinetta),  names  given  in  England  to  all  small  keyboard 
instruments  irrespective  of  shape,  having  one  string  to  a  note, 
plucked  by  means  of  a  quill  or  plectrum  of  leather.  The  earliest 
name  recorded  for  this  instrument  is  davicymbalum,  which 
occurs  in  the  rules  of  the  Minnesingers  (1404),  and  also  in  the 
WunderbucM  (1440),  a  MS.  preserved  in  the  grand-ducal  library 
at  Weimar.  This  is  enriched  with  pen  and  ink  sketches,  amongst 
which  is  a  series  of  musical  instruments  comprising  a  clavi- 
cymbalum,  not  represented  as  the  rectangular  instrument  figured 
by  Virdung  and  Luscinius,  but  harp-  or  wing-shaped  like  the 
larger  and  more  perfect  instrument  afterwards  known  as  harpsi- 
chord in  England  (clavecin,  davicymbd). 

In  Italy  the  usual  early  model  of  spinet  was  pentagonal  or 
heptagonal,  and  was  generally  enclosed  in  an  outer  case,  from 
which  it  was, taken  for  performance.  Some  of  the  oldest  rect- 
angular specimens  merely  contain  a  pentagonal  spinet,  the 
comers  not  being  filled  in.  In  the  x6th  century  the  rectangular 
spinets  were  modelled  in  Italy  on  the  cassone  or  wedding  coffers, 
and  the  keyboard,  until  the  middle  of  that  century,  stood  out 
from  the  case.  Rosso  of  Milan  being  the  first  to  recess  it.  Both 
forms  were  in  use  in  England  untU  the  Restoration,  when  the 
transverse  or  wing  form  became  popular  in  England,  Haward, 
Stephen  Keene  and  Thomas  Hitchcock  being  the  most  cele- 
brated English  makers^  at  the  end  of  the  X7th  and  beginning 
of  the  i8lb  century. 

The  mechanism  of  all  spinets,  virginals  and  harpsichords 
is  the  same  in  principle,  the  principal  variation  being  in  the 
number  of  strings  to  eadi  note  and  the  manner  in  which  they 

*  See  A.  J.  Hipkins.  The  History  of  tk$  Pianoforte,  pp.  71-73 
(London,  1896). 
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are  disposed  over  the  soundboard.  In  the  spinets  they  run 
parallel  or  at  an  obtuse  angle  to  the  keyboard.  The  jack  Vesta 
on  the  back  of  the  key-lever,  and  works  through  a  rectangular 
hole  cut  through  thd  soundboard  as  the  key  is  depressed.  The 
quill  or  plectrum  is  embedded  in  a  pivoted  tongue  near  the  top 
of  the  jack  in  such  a  manner  that  when  the  tongue  is  at  rest 
the  quill  protmdes  at  right  angles  just  imder  the  string.  As  the 
jack  rises  the  quill  catches  the  string  and  twangs  it,  causing 
the  tongue,  kept  in  phce  by  a  bristle  spring,  to  fall  back  and 
thus  avoid  the  string  on  the  return  of  the  jack.  A  little  piece 
of  cloth  acting  as  a  damper  and  attached  to  the  jack  rests  on 
the  string  whenever  the  key  returns  to  its  normal  position. 

For  the  history  of  the  spinet,  see  Pianofoktb.  ^^  ^^ 


SPINNING  (from  O.  Eng.  spinnan,  to  spin,  cf.  Ger.  spinnen, 
&c.,  the  Teut.  root  is  i^en,  to  draw  out,  cf.  span,  spider), 
the  forming  of  threads  by  drawing  out  and  twisting  various 
fibres.  There  is  ample  evidence  of  the  great  antiquity  and  wide 
diffusion  of  the  art  of  spinning,  for  ^>inning  necessarily  precedes 
weaving  {q.v.)  whenever  short  fibrous  materials  have  to  be  made 
into  threads,  and  weaving  is  one  of  the  primal  and  most  univer- 
sal employments  of  mankind.  Either  remains  of  implements 
employed  in  spinning,  or  spun  threads,  are  found  wherever 
ttaces  of  prehistoric  man  make  their  appearance.  The  simple 
spinning  apparatus  which  was  \ised  in  the  earliest  ages  continued 
to  be  used  by  dvilized  communities  till  comparatively  recent 
times,  and  it  may  therefore  be  said  that  no  art  which  has  been 
so  long  and  widely  practised  remained  so  unprogres«ve  as  that 
of  spinning.  On  the  other  hand,  since  about  the  middle  of 
the  x8th  century,  when  human  ingenuity  bent  itself  in  earnest 
to  improve  the  artj  there  have  not  been  developed  in  the  whole 
range  of  mechanical  industries  machines  of  greater '  variety, 
delicacy,  of  action,  and  numifold  productive  capacity  than  thme 
now  in  use  for  ginning. 

.  The  primitive  thread-making  implement  consisted  of  a  wooden 
spindle,  from  9  to  15  in.  long,  which  was  rounded  and  tapered 
at  both  extremities,  as  in  the  accompanying  figure.    Near  the 


Primitive  Spindle. 

top  there  was  usually  a  notch  in  which  the  yam  was  caught 
while  undergoing  the  operation  of  twisting,  and  lower  down  a 
whorl,  or  wharve,  composed  of  a  perforated  disk  of  clay,  stone, 
wood,  or  other  material  was  secured  to  give  momentum  and 
steadiness  to  a  rotating  spindle.  Long  fibres  were  conunonly 
attached  to  a  distaff  of  wood,  which  was  held  under  the  left  arm 
of  the  operator,  but  short  fibres  were  spun  from  carded  rolls. 
After  attaching  some  twisted  fibres  to  the  spindle,  a  rotatory 
motion  was  given  to  the  latter  either  by  rolling  it  by  hand 
against  one  thigh,  or  by  twirling  it  between  the  fingexs  and 
thumb  of  the  tight  hand,  after  which  the  fibres  were  drawn 
out  in  a  uniform  strand  by  both  hands  and  converted  into 
yam.  When  the  thread  was  of  sufficient  strength,  the  spindle 
was  suspended  by  it  until  a  full  stretch  had  been  drawn  and 
twisted,  after  which  that  portion  was  wound  upon  the  body 
of  the  spindle,  and  the  operation  continued  imtil  the  spindle 
was  filled.  The  quantity  thus  rolled  up  gives  the  name  to  a 
now  definite,  measure  of  Unen  yam,  namely  "  the  spindle, " 
or  X4.400  yavds.  Simple  as  was  this  prinutive  apparatus,  a 
dexterous  spinner  could  produce  yam  of  an  evenness,  strength 
and  delicacy  such  as  has  scarcely  been  exceeded  by  elaborate 
modem  appliances.  The  yams  for  the  gossamer-like  Dacca 
muslins  of  India  were  so  fine  that  i  fi>  weight  of  cotton  was 
spun  into  a  thread  nearly  353  m.  long.  This  was  accomplished 
with  the  aid  of  a  bamboo  spindle  not  much  bigger  than  a  darning 
needle,  and  which  was  lightly  weighted  with  a  pellet  of  clay. 
Since  such  a  tender  thread  could  not  support  even  the  weigV 
of  so  slight  a  spindle,  the  apparatus  was  rotated  upon  a  piece 
Qf  hoUow  shelL    The  spindle  as  here  described  was,  so  far  as  is 
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known,  the  sole  apparatus  with  wBcli  yam  wai  ^Min  until 
comparatively  recent  times. 

The  changes  in  modem  ginning  have  had  for  their  object: 
(i)  tlie  providing  of  mechanical  means  to  rotate  the  qundle, 
(a)  an  automatic  method  of  drawing  out  the  fibres,  and  (3) 
devices  for  working  a  large  group  of  q>indles  together,  at  speeds 
before  unattainable. 

The  first  improvement  consisted  in  cutting  a  ring  groove  in 
the  wharve,  mounting  the  ^indle  horisontally  in  a  frame, 
and  passing  a  band  from  a  large  whed  round  the  wharve.  A 
rotatory  motion  was  then  given  to  the  spindle  by  turning  the 
whed  with  the  left  hand.  After  attaching  the  filaments  to 
the  ^indle  they  were  attenuated  with  the  ri^t  hand,  and  when 
fuUy  twisted  the  thread  was  moved  to  form  a  right  angle  with 
the  ^indle  and  coiled  upon  it.  Such  a  whed  has  long  been 
known  in  India,  and  from  a  drawing  in  a  14th-century  manuscript 
in  the  British  Museum  it  is  obvious  that  it  was  not  unknown, 
although  far  from  bdng  in  general  use,  in  Europe  at  that  early 
date.  It  came  ultimatdy  to  be  known  in  Eni^d  as  the 
"  bobbing  whed,"  and  was  in  constant  use  down  to  the  beginning 
of  the  rgth  century  for  spinning  coarse  and  fine  yams.  But 
fine  yams  recdved  two  q>innings;  the  first  consisted  in  drawing 
out  and  slightly  twisting  the  fibres  into  what  is  still  known 
as  a  roving,  and  by  the  second  spinoing  the  roving  was  fully 
attenuated  and  twisted  In  1533,  a  dtizen  of  Brunswick  is 
said  to  have  cranked  the  axis  of  the  large  whed  and  added  a 
treadle,  by  which  the  spinner  was  enabled  to  rotate  her  spindle 
with  one  foot  and  have  botH  hands  free  to  manipulate  the  fibres. 

It  is  not  possible  accuratdy  to  fix  the  dates  at  which  all 
improvements  in  ginning  appliances  were  made;  it  is  certain 
that  many  were  known  and  used  long  bdore  they  were  generally 
adopted.  Thus  the  flyer,  which  twists  yam  before  winding  it 
upon  a  bobbin,  is  shown  in  a  drawing  by  Leonardo  da  Vind, 
together  with  a  device  Ux  moving  the  bobbin  up  and  down  the 
qpindle  so  as  to  effect  an  even  distribution  of  the  yam.  During 
the  1 6th  century  a  machine  of  the  foregoing  type  was  widdy 
used,  and  came  to  be  known  as  the  Saxony  whed.  It  chang^ 
spinning  from  an  intermittent  to  a  continuous  operation. 
The  spindle  had  a£Bxed  upon  its  outer  end  a  wooden  flyer, 
whoM  forked  legs  ,were  far  enough  apart  to  endose  a  double- 
flanged  qpool,  and  at  short  intervals  bent  wires,  known  as  the 
heck,  were  inserted  in  each  leg  for  the  purpose  of  guiding  the 
thread  evenly  upon  the  spool.  This  spool  was  loosdy  thrnded 
upon  the  spindle  and  one  of  its  flanges  was  grooved  to  take  a 
driving  band  from  the  large  whed,  hence  the  i^undle  and  the 
spool  were  separatdy  driven,  but  the  former  at  a  higher  q>eed 
than  the  latter,  llie  twisted  filaments  were  drawn  through 
an  eye  in  the  flyer,  led  along  one  of  its  Itfs^  and  made  fast  to 
the  spool.  By  operating  the  treadle  the  flyer  twisted  all  the 
fibres  about  a  common  axis  once  for  each  revolution,  and  the 
spool  Wound  up  the  Imgth.  thus  sptm:  the  thread  bdng  slipped 
from  tooth  to  tooth  of  the  heck  at  regular  intervals  to  direct 
it  evenly  across  the  tpooL  During  the  17th  century  a  second 
and  similar  H>indle  and  flyer  were  added,  and  these  left  the 
spinner  free  to  manipulate  one  thread  with  her  right,  and  another 
with  her  left  hand.  It  was  in  this  condition  that  the  most 
advanced  form  of  yam-making  was  carried  on  until  a  great 
series  of  inventions  revolutionised  q>inning,  and  laid  the 
foundations  of  the  factory  ^stem  which  now  prevails. 

The  remaining  part  of  the  problem  which  lay  before  inventors 
was  to  draw  out  masses  x>f  paralld  fibrous  material,  and  twist 
them  into  uniform  strands  by  mechanical  means.  The  first 
stage  in  the  evolution  of  mechanical  spinning  was  effected 
by  the  invoition  of  Lewis  Paul,  of  Birmingham,  who  obtained 
a  patent  in  1738,  and  who  was  assisted  by  John  Wyatt.  The 
essential  features  of  this  invention  consisted  in  passing  carded 
slivers  between  pairs  of  paralld  rollers,  each  succeeding  pair 
of  which  moved  faster  than  the  preceding  pair,  to  attenuate 
the  sliver  to  the  required  extent.  From  Paul's  specification 
it  would  appear  that  he  attempted  to  tum  the  rollers  about 
thdr  horizontal  and  vertical  axes  simultaneous^,  hi  order  to 
draw  out  the  fibres  and  twist  them  at  one  operation.    But  he 


also  mentions  a  plan  for  which  he  procured  a  patent  twenty 
years  later,  namdy,  the  use  of  only  one  pair  of  roUers  working 
in  conjunction  with  a  bobbin  which  drew  off  the  thread  faster 
than  the  rollers  delivered  the  sliver,  and  coiled  the  thread  about 
itsdf.  The  bobbin,  therefore,  attenuated,  twisted  and  wom^ 
the  materiaL  Ndther  plan  proved  a  commercial  success^ 
Thomas  Highs,  of  Lei^,  and  others,  Uboured  upon  the  problem, 
but  it  was  left  to  Richard  Arkwright,  a  barber,  of  Fre^oa 
and  Bolton,  to  achieve  what  his  predecessors  vainly  stnigglrd 
for.  He  obtained  patents,  in  1769  and  1775,  for  a  macfaiae 
which  was  subsequently  known  as  the  water-twist  frame  hj 
reason  of  water-power  being  applied  to  drive  it.  Arkwright *s 
first  machine  did  not  contain  any  really  new  feature,  for  it 
consisted  of  Patd's  drawing  rollers,  and  the  siMndle^  flyer  and 
qMoI  from  the  Saxony  wh^,  but  the  spindles  and  rollers  were 
grouped  in  sets  of  four.  Later  the  water-twist  frame  was 
dianged  into  the  "  throstle  "  frame,  which  in  tum  has  almost 
ceased  to  housed.  In  1829  C.  Danforth  (i797->r876),  an  AmcricaB 
spinner,  invented  a  dead  ^indle,  on  the  top  of  which  he  jilaced 
a  hollow  cap  to  serve  ss  the  winding  point,  and  inside  the  cap  he 
rotated  a  spool:  a  plan  still  used  by  worsted  spinners.  In  iS?S 
Mr  Thoipe,  also  an  American,  invented  the  ring  spinning  frame, 
whose  prindpal  feature  consisted  in  the  substitutimi  lor  the 
flyer  of  a  flanged  annular  ring,  and  a  light  C-shaped  traveifer. 
By  means  of  the  travdler  a  t^ead  was  hdd  in  the  best  positioa 
for  winding  upon  a  tpo(A,  as  well  as  put  under  the  neccsary 
tension.  Later  inventors  have  so  altered  the  construction  d 
the  ring,  travdler  and  q>indle  that  a  q>eed  of  iq>wards  of  ix,ooo 
revolutions  per  minute  can  now  be  attained.  This  represents 
the  highest  development  of  continuous  •p»nn»ng 

Whilst  endeavours  were  bdng  made  to  perfect  continuous 
spinning,  attention  was  also  directed  to  perfecting  the  inter- 
mittent process  as  represented  by  the  bobbing  whed.  Bctveea 
the  years  1764  and  1767,  James  Haigreaves,  of  Standhilt 
invented  the  spinning  jenny,  by  the  aid  of  which  stxteea.  or 
more,  threads  could  be  spun  simultaneously  by  one  persoo. 
All  the  q}indles  were  placed  vertically  and  rotated  from  a  drum, 
but  the  rovings  were  mounted  in  a  movable  carriage  and  passed 
between  a  clamp  that  opened  and  shut  like  a  paralld  nkt. 
After  securely  clamping  the  rovings  and  attaching  them  to  the 
spindles,  the  carriage  was  drawn  out  slowly  by  one  hand  asd 
the  ^>indles  revolved  by  the  other.  The  rovings  were  tha 
stretched  to  the  proper  degree  of  tenuity,  and  sulBdcntly 
twisted.  This  was  followed  by  the  inward  ran  of  the  carriage, 
when  the  stretch  of  spun  threads  was  wound  upon  the  qiiiMflc% 
and  the  operation  repeated.  Hargrcaves  therefore  n<uracd 
to  the  first  prindples  of  spinning,  namdy,  simuhaneoas 
drawing  and  twisting.  But  although  the  jenny  gave  a  greatly 
increased  output,  it  was  ill  adapted  for  fine  spinnfrig.  DoiiRg 
the  years  1774  to  1779,  Samud  Crompton,  of  Bolton,  combnicd, 
in  the  mule,  the  drawing  roUers  of  Paul  with  the  streldui«  d 
Haigreaves.  But  his  rollers  did  Hot  fully  attenuate  the  roviqp 
bdore  twisting  them,  as  is  the  case  wiUi  continuous  spinnk^ 
ndther  was  stretching  alone  rdied  upon.  From  its  introduciica 
this  machine  was  able  to  spin  finer  and  more  elastic  threads  thaa 
any  of  hi  rivals,  but  for  a  time  the  preparation  of  nutahle 
rovings  was  a  source  of  great  trouble.  The  immediate  ootae- 
quence  of  the  decision  of  the  court  of  King's  Bench,  in  17$^ 
to  throw  open  to  the  public  Arkwright's  preparatOTy  madhiosy, 
was  to  enormously  increase  the  usefulness  of  the  mule.  Sece 
Crompton's  time  a  host  of  inventors  have  laboured  to  render 
all  parts  of  the  mule  thoroughly  automatic;  this  has  led  to  maay 
clumges  and  additions,  but  none  of  its  essential  features  ha^e 
been  discarded.  The  inventions  of  Paul,  Arkwright,  Hargresms 
and  Crompton  are.  at  the  foundations  of  all  noodern  systems 
of  spinning;,  details  r^puding  them  are  given  in  the  aztide  oa 

COTTON-SPINMINO  MACHINERY.  (T.  W.  F.) 

SPINOLA.  AMBROSE,  Masquzs  de  ios  Balbasxs  (isti^-tftiol, 
Spanish  general,  was  bom  in  Genoa  in  r569.  He  was  the  ddcsl 
son  of  Philip  Spmola,  marquis  of  Scsto  and  Benafro,  and  Ibs 
wife  Policena,  daughter  of  the  prince  of  Salerno.  The  fuB3j 
of  Spinola  was  of  great  antiquity,  wealth  and  power  in 
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In  the  i6th  century  the  republic  was  practically  a  protected 
state  under  the  power  of  Spain,  the  Genoese  being  the  bankers 
of  the  monarchy  and  having  entire  control  of  its  finances. 
Several  of  the  younger  brothers  of  Ambrose  Spinola  sought  tjieir 
fortune  in  Spain,  and  one  of  them,  Frederick,  distinguished 
himself  greatly  as  a  soldier  in  Flanders.    The  eldest  brother 
remained  at  home  to  marry  and  continue  the  family.     In  1593 
he  was  married  to  Joanna  Bacdadonna,  daughter  of  the  count 
of  Galerrata.    The  houses  of  Spinola  and  Doria  were  rivals  for 
authority  within  the  rq)ublic.    Ambrose  Spinola  continued  the 
rivalry  with  the  count  of  TursI,  then  the  chief  of  the  Dorias.   He 
was  not  successful,  and  having  lost  a  lawsuit  into  which  he  had 
entered  to  enforce  a  right  of  pre-emption  of  a  palace  belonging 
to  the  Salerno  family  which  the  Dorias  wished  to  purthase,  he 
decided  to  withdraw  from  the  dty  and  advance  the  fortunes 
of  his  house  by  serving  the  Spanish  monarchy  in  Flanden.    In 
1602  he  and  his  brother  Frederick  entered  into  a  contract  with 
the  Spanish  government— a  "  condotta  "  on  the  old  Italian 
model.    It  was  a  ^>eculation  on  which  Spinola  rhked  the  whole 
of  the  great  fortune  of  his  house.    Ambrose  Spinola  undertook 
to  raise  9000  nien  for  land  service,  and  Frederick  to  form  a  squad- 
ron of  galleys  for  service  on  the  coast.    Several  of  Frederick's 
galleys  were  destroyed  by  English  war-ships  on  his  way  up 
channel.    He  himself  was  slain  in  an  action  with  the  I>utch 
on  the  24th  of  May  1603.   Ambrose  Spinola  marched  overland  to 
Flanders  in  1602  with  the  men  he  had  raised  at  his  own  expense. 
During  the  first  months  of  his  stay  in  Flanders  the  Spanish 
government  played  with  schemes  for  empk>ying  him  on  an 
invasion  of  England,  which  came  to  nothing.    At  the  dose  of 
the  year  he  returned  to  Italy  for  more  men.    His  actual  experi- 
ence as  a  soldier  did  not  begin  till  as  general,  and  at  the  age  of 
thirty-four,  he  undertook  to  continue  the  siege  of  Ostend  on  the 
29th  of  September  1603.    The  ruinous  remains  of  the  place  fell 
into  his  hands  on  the  32nd  of  September  1604.    The  archduke 
Albert  and  the  infanta  Qara  Eugenia,  daughter  of  Philip  II., 
who  then  governed  Flanders  and  had  set  thdr  hearts  on 
taking  Ostend,.  were  deUghted  at  his  success,  and  it  won  him  a 
high  reputation  among  the  soldiers  of  the  time.    On  the  close 
of  the  campaign  he  went  to  Spain  to  arrange  with  the  court, 
which  was  then  at  Valladolid,  for  the  continuance  of  the  war. 
At  Valladolid  he  insisted  on  being  a|>pointed  commander-in- 
chief  in  Flanders.   By  the  9th  of  April  he  was  back  at  Brussds, 
and  entered  on  his  first  campaign.  The  wars  of  the  Low  Countries 
consisted  at  that  time  almost  wholly  of  sieges,  and  Spinola 
made  himself  famous  by  the  number  of  idaces  he  took  in  spite 
of  the  efforts  of  Maurice  of  Nassau  to  save  them.    In  x6o6  he 
again  went  to  Spain.    He  was  recdved  with  much  outward 
honour,  and  entrusted  with  a  very  secret  mission  to  secure 
the  government  of  Flanders  in  case  of  the  death  of  the  arch- 
duke or  his  wife,  but  he  could  not  obtain  the  grandeohip  which 
he  desired,  and  was  compelled  to  pledge  the  whole  of  his  fortune 
as  security  for  the  expenses  of  the  war  before  the  bankers  would 
advance  funds  to  the  Spanish  government.    As  he  was  never 
repaid,  he  was  in  the  end  utteriy  ruined.    The  Spanish  govern- 
ment began  now  to  have  recourse  to  devices  for  keeping  him 
away  from  Spain.    Until  the  signing  of  the  twdve  years'  truce 
In  X609  he  continued  to  command  in  the  fidd  with  general 
success.   After  it  was  signed  he  retained  his  post,  and  had  among 
other  duties  to  conduct  the  n^otiations  with  France  when  the 
prin<»  of  Cond£  fled  to  Flanders  with  his  wife  in  order  to  put 
her  beyond  the  reach  of  the  senile  admiration  of  Henry  IV.  of 
France.    By  x6ii  Spinola's  financial  ruin  was  complete,  but 
be  obtained  the  desired  "grandesa."    In  1614  he  had  some 
share  in  the  operations  connected  with  the  settlement  of  Cleves 
and  Juliers.    On  the  outbreak  of  the  Thirty  Years'  War  he 
made  a  vigorous  campaign  in  the  lower  Palatinate  and  was 
rewarded  by  the  grade  of  captain-general.    After  the  renewal 
of  the  war  with  Holland  in  162 1  he  gained  the  most  renowned 
victory  of  his  career^— the  capture  of  Breda  after  a  long  siege 
(Aug.    28,    x624-June   5,  1635)   and   in   spite  of  the  most 
strenuous  efforts  of  the  prince  of  Orange  (Frederick  Henry)  to 
save  it.  The  surrender  of  Bred*  is  the  subject  of  the  great 


picture  by  VeUsques,  known  as  "  Lu  Laasas  ";  the  portrait  of 
Spinola  is  from  memory. 

The  taking  of  Breda  was  the  culmination  of  Spinohi's  career. 
Utter  want  of  money  paralysed  the  Spanish  government,  and 
the  new  favourite,  Ohvares,  was  jealous  of  the  generaL  Spinola, 
could  not  prevent  Frederick  Henxy  of  Nassau  from  taking 
GroU,  a  giood  set-off  for  Breda.  -  In  January  1628  he  left  for 
Spain,  resolved  npt  to  resume  the  command  in  Flanders  unless 
security  was  given  him  for  the  support  of  his  army.  At  Madrid 
he  had  to  endure  much  insolence  from  Olivares,  who  endeavoured 
to  make  him  responsible  for  the  loss  of  GroU.*  Spinola  was 
resolute  not  to  return  to  Flanders  Meanwhile  the  Spanish 
government  added  a  war  over  the  succession  to  the  duchy  of 
Mantua  to  its  other  burdens.  SpinoU  was  ^ypointed  as  pleni-- 
potentiaxy  and  geneiaL  *  He  landed  at  Genoa  on  the  X9th  of 
Septembo:  1629.  In  Italy  he  was  pursued  by  the  enmity  of 
Olivares,  who  caused  him  to  be  deprived  of  his  powers  as  pleni-! 
potentiaxy.-  Spinola's  health  broke  down,  and,  having  been 
robbed  of  his  money,  grudged  the  compensation  he  asked  for 
his  children  and  disgraced  in  the  presence  of  the  enemy,  her 
died  on  the  asth  of  September  X630  at  the  siege  of  Casale,* 
muttering  the  words  "honour"  and  " rq>utation.'^  Thb 
title  of  marquis  of  Los  Balbases,  still  borne  by  his  representa- 
tives in  Spain,  was  all  that  his  family  recdved  for  the  vast 
fortune  they  spent  in  the  service  of  Philip  IIL  and  IV.   « ^ 

Don  A.  Rodriguez  Villa  has  published  a  biogra|)hy  wdl  supplied 
with  original  document*— i4morM*0  SptMota,  primer  marques  de 
los  Balbases  (Madrid.  1905).  (D.  H.) 

SPINOLA,  CRI8T0VAL  R0JA8  DE  (d.  1695),  Spanish  ecdesi- 
astic,  was  general  of  the  Ftandscan  order  in  Madrid.  He  went 
to  Vienna  as  confessor  to  the  Spanish  wife  of  Leopold  I.,  and 
became  bishop  of  Wienerisch-Neustadt  in  1685.  He  endea- 
voured to  reconcQe  the  Protestant  churchy  with  the  Roman 
Catholic,  and  at  a  oonferoice  at  Hanover  in  ^683  presented  his 
Regidae  circa  Ckristianorum  omniitm  ecdesiaslkum  reunionem. 
The  Hdmstildt  theok>gians,  represented  by  Gerhard  Molanus 
(X633-X723),  at  the  same  time  put  forward  thdr  Metkodut 
redncendae  uniimis.  The  discussions  were  approved  by  the 
pope  and  the  emperor,  but  had  no  popular  feeling  behind  them, 
and  though  the  n^otiations  were  continued  for  ten  years^' 
especially  between  Molanus  on  the  one  side  and  Bossuet  on  the 
other,  no  agreement  was  reached,  for  the  Protestants  could 
not  accqpt  the  Council  of  Ttcnt  as  authoritative  or  surrender 
the  matter  of  communion  under  bo^  species.  Spinqla  died  on 
the  12th  of  March  X695. 

SPINOZA,  BARUCH  (1632-1677),  or,  as  he  afterwards  signed 
himself,  Benedict  de  Spinoza,  Dutch  philosopher,  was  bom 
at  Amsterdam  on  the  34th  of  November  1632.  His  parents 
bdonged  to  the  community  of  Jewish  emigrants  from  Portugal 
and  Spain  who,  fleeing  from  Catholic  persecution  in  the  Penin- 
sula, had  sought  refuge  in  the  nearly  emancipated  NetherlandSw 
The  name,  variously  written  Eapinosa,  De  Spinosa,  D'Eq>inoza 
and  De^>hioca,  probably  points  to  the  province  of  Leon  as  the 
previous  home  of  the  Uanfy;  there  are  no  fewer  than  five  town- 
ships so  called  in  the  neighbourhood  of  Burgos.  The  philo- 
sopher's grandfather  appears  to  have  been  the  recognised  head 
of  the  Jewish  community  in  Amsterdam  in  X628,  and  his  father, 
Michad  Espinosa,  was  repeatedly  warden  of  the  synagogue 
between  1630  and  1650.  The  father  was  a  merchant  in  fair 
circumstances.  He  was  thrice  married  and  had  six  children, 
all  of  whom  pr^eceased  him  save  a  daughter  Rebekah,  bom  of 
the  first  marriage,  and  Bamch,  the  son  of  his  second  wife. 
Spinoza's  mother  died  in  1638  when  the  boy  was  bardy  six 
years  old,  and  his  father  in  1654  when  he  was  in  his  twenty- 
second  year.  Spinoza  recdved  his  first  training  under  the 
senior  rabbi,  Saul  Levi  Morteira,.  and  Manasseh  ben  Israd, 
a  theological  writer  of  some  eminence  whose  works  show  con- 
siderable knowledge  of  philosophical  authors.  Under  these 
teachers  he  became  familiar  with  the  Talmud  and,  what  was 
probably  more  important  for  his  own  devdopment,  with  the 
philosophical  writings  of  Ibn  Ezra  and  Maimonides,  Levi  ben 
Gerson,  Hiadai  Crocas,  and  other  represenUtives  of  Jewish 


688 


SPINOZA 


medieval  thought,  who  aim  at  combining  the  traditional 
theology  with  ideas  got  fxom  Aristotle  and  his  Neoplatonic 
commentators.  Latin,  still  the  universal  language  of  learning, 
formed  no  part  of  Jewish  education;  and  Spinoza,  after  learning 
the  elements  from  a  German  master,  resorted  for  further  in- 
struction to  a  physician  named  Franz  van  den  Ende,  who 
eked  out  an  income  by  taking  pupUs.  Van  den  Ende  appears 
to  have  been  distinctly  a  man  of  parts,  though  of  a  somewhat 
indiscreet  and  erratic  character.  He  was  eventually  hanged 
in  Park  as  a  conspirator  in  1674.  His  enthusiasm  for  the 
natural  science^  may  have  been  the  only  ground  for  the  reputa- 
tion he  had  acquired  of  instilling  atheistic  notions  into  the  minds 
of  his  pupils  along  with  the  Latin  which  he  taught  them.  But 
it  is  quite  possible  that  his  scientific  studies  had  bred  in  him, 
as  in  many  others  at  that  time,  a  materialistic,  or  at  least  a 
naturalistic,  turn  of  mind;  indeed,  we  should  expect  as  much  in 
a  man  of  Van  den  Ende's  somewhat  rebellious  temperament. 
We  do  not  know  whether  his  influence  was  brought  to  bear  in 
this  sense  upon  Spinoza;  but  it  has  been  suggested  that  the 
writings  of  Bruno,  whose  spirit  of  enthusiastic  naturalism  and 
fervid  revolt  against  the  Church  would  be  especially  dear  to  a 
man  of  Van  den  Ende's  leanings,  may  have  been  put  into  the 
pupil's  hand  by  the  master.  Latin,  at  all  events,  Spinoza 
learned  to  use  with  correctness,  freedom  and  force,  though  his 
language  does  not,  of  course,  conform  to  classical  canons. 

A  romance  has  woven  itself  round  Spinoza's  connexion  with 
Van  den  Ende's  household.  The  physician  had  an  only  daughter, 
Clara  Maria  by  name,  who,  besides  being  proficient  in  music, 
understood  Latin,  it  is  said,  so  perfectly  that  she  was  able  to 
teach  her  father's  pupils  in  his  absence.  Spinoza,  the  story 
goes,  fell  in  love  with  his  fair  instructress;  but  a  fellow-student, 
called  Kerkering,  supplanted  him  in  his  mistress's  affections 
by  the  hdp  of  a  valuable  necklace  of  pearls  which  he  presented 
to  the  young  lady.  Chronology  unfortunately  forbids  us  to 
accept  this  little  episode  as  true.  Recent  investigation  has 
proved  that,  while  the  marriage  with  Kerkering,  or  rather 
Kerckkrink,  is  a  fact,  it  did  not  take  place  till  1671,  in  which 
year  the  bride,  as  appears  by  the  register,  was  twenty-seven 
years  of  age.  She  cannot,  therefore,  have  been  more  than 
eleven,  or  twelve  in  1656,  the  year  in  which  Spinoza  left  Amster- 
dam; and  as  Kerckkrink  was  seven  years  younger  than  Spinoza, 
they  cannot  well  have  been  simultaneous  pupils  of  Van  den 
Ende's  and  simultaneous  suitors  for  his  daughter's  hand.  But, 
though  the  details  of  the  story  thus  fall  to  pieces,  it  is  still  pos- 
sible that  in  the  five  years  which  followed  his  retirement  from 
Amsterdam  Spinoza,  who  was  hving  within  easy  distance  and 
paid  visits  to  the  dty  from  time  to  time,  may  have  kept  up  his 
connexion  with  Van  den  Ende,  and  that  the  attachment  may 
have  dated  from  this  later  period.  This  would  at  least  be  some 
explanation  for  the  exbtence  of  the  story;  for  Colerus  expressly 
says  that  Spinoza  "often  confessed  that  he  meant  to  marry 
her."  But  there  is  no  mention  of  the  Van  den  Endes  in  Spinoza's 
correspondence;  and  in  the  whole  tenor  of  his  life  and  character 
there  is  nothing  on  which  to  fasten  the  probability  of  a  romantic 
attachment. 

The  mastery  of  Latin  which  he  acquired  from  Van  den  Ende 
opened  up  to  Spinoza  the  whole  world  of  modern  philosophy 
and  science,  both  represented  at  that  time  by  the  writings  of 
iDescartcs.  He  read  him  greedily,  says  Colerus,  and  afterwards 
often  declared  that  he  had  aU  his  philosophical  knowledge  from 
him.  The  impulse  towards  natural  science  which  he  had  received 
from  Van  den  Ende  would  be  strengthened  by  the  reading  of 
Descartes;  he  gave  over  divinity,  we  are  told,  to  devote  himself 
entirely  to  these  new  studies.  His  inward  break  with  Jewish 
orthodoxy  dated,  no  doubt,  further  back — ^from  his  acquaintance 
with  the  philosophical  theologians  and  commentators  of  the 
middle  ages;  but  these  new  interests  combined  to  estrange  him 
still  further  from  the  traditions  of  the  synagogue.  He  was 
seldomer  seen  at  its  services — soon  not  at  all.  The  jealousy 
of  the  heads  of  the  synagogue  was  easily  roused.  An  attempt 
seems  to  have  been  made  to  draw  from  him  his  real  opinions 
on  certain  prominent  points  of  divinity.    Two  so-called  friends 


endeavoured,  on  the  plea  of  doubts  of  thdrown,  to  lead  him  into 
a  theological  discussion;  and,  some  of  Spinoza's  expressaoas 
being  repeated  to  the  Jewish  authorities,  he  was-  summoned 
to  give  an  account  of  himsdf.  Anxious  to  retain  so  piomising 
an  adherent,  and  probably  desirous  at  the  same  time  to  avoid 
public  scandal,  the  chiefs  of  the  community  offered  him  a  yearly 
pension  of  1000  florins  if  he  would  outwardly  oonfonn  and 
appear  now  and  then  in  the  synagogue.  But  sudi  ddiberaie 
hypocrisy  was  abhorrent  to  Spinoza's  nature.  Threats  veie 
equally  unavailing,  and  accordingly  on  the  27th  of  July  1656 
Spinoza  was  solemnly  cut  off  from  the  commonwealth  of  Israel. 
The  curses  pronounced  against  him  may  be  read  in  mosl  of  the 
biographies.  W\ilt  negotiations  were  still  pending,  he  had  been 
set  upon  one  evening  by  a  fanatical  ruffian,  who  thought  to 
expedite  matters  with  the  dagger.  Warned  by  th^  that 
Amsterdam  was  hardly  a  safe  place  of  residence  for  him  any 
longer,  Spinoza  had  already  left  the  dty  before  the  sentence 
of  excommunication  was  pronounced.  He  did  not  go  far, 
but  took  up  Jiis  abode  with  a  friend  who  lived  some  miles  oot 
on  the  Old  Church  road.  His  host  bdonged  to  the  Colfegiaats 
or  Rhijnsburgers,  a  religious  sodety  which  had  ^rung  up 
among  the  proscribed  Arminians  of  Holland.  The  pure  morality 
and  simple-minded  piety  of  this  community  seem  early  to  have 
attracted  Spinoza,  and  to  have  won  his  unfeigned  respect- 
Several  of  his  friends  were  CoUegiants,  or  bdonged  to  the 
similarly  minded  community  of  the  Mennonites,  in  whidi  the 
Collegiants  were  afteryrards  merged.  In  this  quiet  retreat  Spinoza 
spent  nearly  five  years.  He  drew  up  a  protest  against  the 
decree  of  excommunication,  but  otherwise  it  left  him  unmoved. 
From  this  time  forward  he  disused  his  Hebrew  name  of  Baruch, 
adopting  instead  the  Latin  equivalent,  Benedictus.  Like  every 
Jew,  Spinoza  had  learned  a  handicraft;  he  was  «  grimier  of 
lenses  for  optical  instruments,  and  was  thus  enabled  to  earn 
an  income  sufficient  for  his  modest  wants.  His  skill,  indeed, 
was  such  that  lenses  of  his  making  were  much  sought  aSt&, 
and  those  found  in  his  cabinet  after  his  death  fetched  a  high 
price.  It  was  as  an  optician  that  he  was  first  brougjit  into 
connexion  with  Huygens  and  Leibnitz;  and  an  optical  Trealisi 
OH  the  RainbffWy  written  by  him  and  long  supposed  to  be  lost, 
was  disa>vered  and  reprinted  by  Dr  Van  Vloten  in  1862.  He  was 
also  fond  of  drawing  as  an  amusemoit  in  his.  leisure  boors; 
and  Colerus  had  seen  a  sketch-book  full  of  such  drawing  repre- 
senting persons  of  Spinoza's  acquaintance,  one  of  them  besi^ 
a  likeness  of  himself  in  the  character  of  Masanidlo. 

The  five  years  which  followed  the  excommunication  ratist 
have  been  devoted  to  concentrated  thought  and  study.  Before 
their  condusion  Spinoza  had  parted  company  from  Descartes, 
and  the  leading  positions  of  his  own  system  were  already  dcvh 
determined  in  his  mind.  A  number  of  the  younger  men  ia 
Amsterdam — many  of  them  students  of  medidne  or  medicsl 
practitioners — had  also  come  to  regard  him  as  their  inteUectoal 
leader.  A  kind  of  philosophical  dub  had  been  formed,  indudiag 
among  its  members  Simon  de  Vries,  John  Bres^er,  Lcmis  Me^-er, 
and  others  who  appear  in  Spinoza's  correspondence.  Originafl]r 
meeting  in  all  probability  for  more  thoroughgoing  study  of  iht 
Cartesian  philosophy,  they  looked  naturally  to  Spinoza  for 
guidance,  and  by  and  by  we  find  him  communicating  systematic 
drafts  of  his  own  views  to  the  little  band  of  friends  and  students. 
The  manuscript  was  read  aloud  and  discussed  at  thdr  meetings, 
and  any  points  remaining  obscure  were  referred  to  Spinoa  for 
further  explanation.  An  interesting  specimen  of  such  difficallies 
propounded  by  Simon  de  Vries  and  resolved  by  Spinoza  in  accor- 
dance with  his  own  prindples,  is  preserved  for  us  in  ^unon's 
corre^x>ndence.  This  Simon  de  Vries  was  a  youth  of  generafis 
impulses  and  of  much  promise.  Bdng  in  good  drcumstaaccs. 
he  was  aiudous  to  show  his  gratitude  to  Spinosa  by  a  gilt  of 
2000  florins,  which  the  philosopher  half-jesUngiy  excused  himself 
from  accepting.  De  Vries  died  young,  and  would  fain  have 
left  his  fortune  to  Spinoza;  but  the  latter  reftised  to  stand  a 
the  way  of  his  brother,  the  natural  hdr,  to  whom  the  property 
was  accordingly  left,  with  the  condition  that  he  shoold  pay 
to  Spinoza  an  annuity  suffident  for  his  maintenance.   TW  hdr 
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offered  to  fix  the  amount  at  500  florins,  bat  Spinoza  accepted 
only  30b,  a  sum  which  was  regularly  paid  till  his  death.  The 
written  communications  of  his  own  doctrine  referred  to  above 
bciong  to  a  period  after  ^inoza  had  removed  from  the  neigh- 
bourhood of  Amsterdam;  but  it  has  been  conjectured  that  the 
Skori  Treatise  on  Cad,  on  Man,  and  his  Wdibeing,  which  represents 
bis  thoughts  in  their  earliest  systematic  form,  was  left  by  him 
as  a  parting  legacy  to  this  group  of  friends.  It  is  at  least 
certain,  from  a  reference  in  Spinoza's  first  letter  to  Oldenburg, 
that  such  a  systematic  exposition  was  in  existence  before  Septem- 
ber 1 66 1.'  There  are  two  dialogues  somewhat  loosely  incorpor- 
ated  with  the  work  which  probably  belong  to  a  still  earlier  period. 
The  short  appendix,  in  which  the  attempt  is  made  to  present 
the  chief  points  of  the  argument  in  geometrical  form,  is  a  fore- 
runner of  the  Ethics f  and  was  probably  written  somewhat  later 
than  the  rest  of  the  book.  The  term  "  Nature "  is  put  more 
into  the  foreground  in  the  Treatise,  a  point  which  might  be  urged 
as  evidence  of  Bruno's  influence — the  dialogues,  moreover, 
being  q)edally  concerned  to  establish  the  unity,  infinity  and  self- 
containedness  of  Nature';  but  the  two  opposed  Cartesian 
attributes,  thought  and  extension,  and  the  absolutdy  infinite 
substance  whose  attributes  they  are — substance  constituted  by 
infinite  attributes — appear  here  as  in  the  Ethics.  The  latter 
notion — of  substance — ^is  said  to  correqiond  exactly  to  "  the 
essence  of  the  only  glorious  iand  blessed  God."  Thje  earlier 
differs  from  the  later  exposition  in  allowing  an  objective  causal 
relation  between  thought  and  extension,  for  which  there  is 
substituted  in  the  Ethics  the  idea  of  a  thoroughgoing  parallelism. 
The  Short  Treatise  is  of  much  interest  to  the  student  of  Spinoza's 
philosophical  devek>pment,  for  it  rq>re8ents,  as  Martineau 
says,  "  the  first  landing-place  of  his  mmd  in  its  independent 
advance."  Although  the  systematic  framework  of  the  thought 
and  the  terminology  used  are  both  derived  from  the  Cartedan 
phUoBophy,  the  intellectual  milieu  of  the  time,  the  early  work 
enables  \a,  better  than  the  Ethics  to  realize  that  the  in^iration 
and  starting-point  of  his  thinking  is  to  be  found  in  the  religious 
speculations  of  his  Jewish  predecessors.  The  histories  of  philo- 
sophy may  quite  a>rrectly  describe  his  theory  as  the  logical 
dcvdopment  of  Descartes's  doctrines  of  the  one  Infinite  and 
the  two  finite  substances,  but  Spinoza  himsdf  was  never  a 
Cartesian.  He  brought  his.  pantheism  and  his  determinism  with 
him  to  the  study  of  Descartes  from  the  mystical  theologians  of 
his  race. 

Early  in  1661  Spinoza's  host  removed  to  Rhijnsburg  near 
Leiden,  the  headquarters  of  the  Collegiant  brotherhood,  and 
Spinoza  removed  with  him.  The  house  where  th^  lived  at 
Rhijnsburg  is  still  standing,  and  the  road  bears  the  name  of 
Spinoza  Lane..  Very  soon  after  his  settlement  in  his  new  quar- 
ters he  was  sought  out  by  Henry  Oldenburg,  the  first  secretary 
of  the  Royal  Society.*     Oldenburg  became  Spinoza's  most 

'  Various  manuscript  copies  were  apparently  made  of  the  treatise 
in  question,  but  it  was  not  printed,  and  dropped  entirely  out  of 
knowledge  till  185a,  when  Edward  BOhmer  ot  Halle  lighted  upon 
an  abstnct  of  it  attached  to  a  copy  of  Colenis's  Life,  and  shortly 
afterwards  upon  a  Dutch  MS.  purporting  to  be  a  translation  of  the 
treatise  from  the  Latin  original.  This  was  published  in  1862  by 
Van  Vloten  with  a  retranslation  into  Latin.  Since  then  a  superior 
Dutch  translation  has  been  discovered;  which  has  been  edited  by 
Professor  Schaarschmidt  and  translated  into  German.  Another 
German  version  with  introduction  and  notes  has  been  published  by 
Sigwart  based  on  a  comoarison  of  the  two  Dutch  MSS.  A  scholarly 
Engiiah  translation  simuariy  equipped  was  published  by  A.  Wolf  in 
1910. 

*  The  fact  that  Scnnoza  nowhere  mentbns  Bruno  would  not  imply, 
accordif^  to  the  literary  habits  of  those  davs,  that  he  was  not 
acquainted  with  his  speculations  and  even  indebted  to  them.  There 
is  no  mention,  for  example,  of  Hc^bes  throughout  Spinoza's  political 
writing,  and  only  one  casual  reference  to  him  in  a  letter,  although 
the  obTi|g;ation  of  the  Dutch  to  the  English  thinker  lies  on  the  surface. 
Accordin^y,  full  weight  must  be  allowed  to  the  internal  evidence 
brought  forward  by  Sigwart,  Avcmarius  and  others  to  prove 
Spi.«oza's  acquaintance  with  Bruno's  writings.  But  the  point 
remains  quite  doubtful  and  b  in  any  case  of  little  importance. 

•  Heinrxh  (Mdenburg  (c.  1636-1678)  was  a  native  of  Bremen, 
but  had  settled  in  England  in  the  time  of  the  Commonwealth. 
Though  hardly  a  scientific  man  himself,  he  had  a  genuine  interest  in 
science,  and  must  have  posaesaed  social  gifts.    He  was  the  friend  of 


regular  correspondent — a  third  of  the  letters  preserved  to  us  are 
to  or  from  him;  and  it  i4>pears  from  his  first  letter  that  their 
talk  on  this  occasion  was  "  on  God,  on  infinite  extension  and 
thought,  on  the  difference  and  the  agreement  of  these  attri- 
butes, on  the  nature  of  the  union  of  the  human  soul  with 
the  body,  as  well  as  concerning  the  principles  of  the  Cartesian 
and  Baconian  phikw^hies."  Spinoza  must,  therefore,  have 
unbosomed  himsdf  pretty  fredy  to  his  visitor  on  the  main 
points  of  his  system.  Oldenburg,  however,  was  a  man  of  no 
speculative  capacity,  and,  to  judge  from  his  subsequent  corre- 
^x>ndence,  must  have  quite  failed  to  grasp  the  real  import 
and  scope  of  the  thoughts  communicated  to  him.  From  one 
of  Oldenburg's  early  letters  we  learn  that  the  treatise  De 
intellectus  emendatione  was  probably  Spinoza's  first  occupation 
at  Rhijnsburg.  The  nature  of  the  work  also  bears  out  the 
suppo$itk>n  that  it  was  first  undertaken.  It  is,  in  a  manner, 
Spinoza's  "organon" — ^the  doctrine  of  method  which  he 
would  substitute  for  the  corre^Mnding  doctrines  of  Bacon 
and  Descartes  as  alone  consonant  with  the  thoughts  which 
were  shaping  themselves  or  had  shaped  themselves  in  his 
mind.  It  is  a  theoxy  of  philosophical  truth  and  error,  involving 
an  account  of  the  course  of  philosophical  inquiry  and  of  the 
supreme  object  of  knowledge.  It  was  apparently  intended  by 
the  author  as  an  analyticsd  introduction  to  the  constructive 
exposition  of  his  system,  which  he  presently  essayed  in  the 
Ethics,  But  he  must  have  found  as  he  proceeded  that  the 
two  treatises  would  cover  to  a  large  extent  the  same  ground, 
the  account  of  the  true  method  merging  almost  inevitably  in  a 
statement  of  the  truth  reached  by  its  means.  The  Improvement 
of  the  Understanding  was  therefore  put  aside  unfinidied,  and 
was  first  published  in  the  Opera  posthuma,  Spinoza  meanwhile 
concentrated  his  attention  upon  the  Ethics,  and  we  learn  from 
the  correqwndence  with  his  Amsterdam  hiends  that  a  consider- 
able part  of  book  L  had  been  communicated  to  the  philosophical 
dub  there  before  February  1663.  It  formed  his  main  occupation 
for  two  or  three  yean  after  tUs  date.  Though  thus  giving  his 
friends  fredy  of  his  best,  Spinoza  did  not  cast  his  thoughts 
broadcast  upon  any  soiL  He  had  a  pupO  living  with  him  at 
Rhijnsburg  whose  ^character  seemed  to  him  laddng  hi  solidity 
and  discretion.  This  pupil  (probably  Albert  Burgh,  who  after- 
wards joined  the  Church  of  Rome  and  penned  a  foolishly  insolent 
epistle  to  his  former  teacher)  was  the  occasion  of  Spinoza's 
first  publication — the  only  publication  indeed  to  which  his  name 
was  attached.  '  Not  deeming  it  prudent  to  initiate  the  young  man 
into  his  own  system,  he  took  for  a  textbook  the  second  and  third 
parts  of  Descartes's  Principles,  which  deal  in  the  main  with 
natural  philosophy.  As  he  proceeded  he  put  Descartes's  matter 
in  his  own  language  and  cast  the  whole  argument  into  a  geometric 
form.  At  the  request  of  his  friends  he  devoted  a  fortnight 
to  applying  the  same  method  to  the  first  or  metaphysical  part 
of  Descartes's  philosophy,  and  the  sketch  was  published  in 
1663,  with  an  appendix  entitled  Cogiiata  m^aphysica,  still 
written  from  a  Cartesian  standpoint  (defending,  for  example, 
the  freedom  of  the  will),  but  containing  hints  of  his  own  doctrine. 
The  book  was  revised  by  Dr  Meyer  for  pubh'cation  and  furnished 
by  him,  at  Spinoza's  request,  with  a  preface  in  which  it  is 
txpntaiLy  stated  that  the  author  speaks  throu^out  not  in  his 
own  person  but  simply  as  the  exponent  of  Descartes.  A 
Dutch  translation  appeared  in  the  following  year.* 

lit  1663  Spinoza  removed  from  Rhijnsburg  to  Voorburg,  a 
suburban  village  about  3  m.  from  the  Hague.  His  reputa- 
tion had  continued  to  spread.  From  Rhijnsburg  he  had  paid 
frequent  visits  to  the  Hague,  and  it  was  probably  the  desire 

Boyle,  and  acquainted  with  most  of  the  leaders  of  science  in  England 
as  weU  as  with  many  on  the  Continent.  He  delighted  to  keep  him- 
aelf  in  this  way  an  courant  with  the  latest  developments,  and  lost  no 
opportunity  of  establishing  relations  with  men  of  scientific  reputa- 
tion. It  was  probably  at  the  suggestion  of  Huygens  that  he  bent 
his  steps  towards  Spinoza's  lodging. 
*  The  title  of  the  Latin  on^nal  ran— Kciialt  des  Carles  princi- 

g'lorum  phSosophiae  pars  i.  et  it.  more  geometrico  demonstratae  Per 
enedictum  de   Spinau  Amstdodamensem,     Accesservnt  ^usdem 
cogitata  mOapkytica, 
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to  be  within  mdi  of  aomc  of  the  friends  he  had  made  in  these 
visits — among  otheis  the  De  Witts — that  prompted  his  changed 
residence.  He  had  works  in  hand,  moreover,  which  he  wished 
in  due  time  to  publish ;  and  in  that  connexion  the  friendly  patron- 
age of  the  De  Wilts  might  be  of  essential  service  to  him. 
The  first  years  at  Voorburg  continued  to  be  occupied  by  the  com- 
position of  the  EtkicSf  which  was  probably  finished,  however, 
by  the  summer  of  1665.  A  journey  made  to  Amsterdam  in 
that  year  is  conjectured  to  have  had  refer^ioe  to  its  publication. 
But,  finding  that  it  would  be  impossible  to  keep  the  authorship 
seaet,  owing  to  the  numerous  hands  through  which  parts  of  the 
book  had  already  passed,  Spinoza  determined  to  keq>  his  manu- 
script in  his  de^  for  the  present.  In  September  1665  we  find 
Oldenburg  twitting  him  with  havmg  turned  from  philosophy 
to  thedoiy  and  busying  himself  with  angels,  prophecy  and 
mirades.  Tins  is  the  first  reference  to  the  TraeUUHs  tkeologieo' 
pelUiaUt  which  formed  his  chief  occupation  for  the  next  four 
years.  The  aim  of  this  treatise  may  be  best  understood  from 
the  fuU  title  with  which  it  was  furnished — TracUUus  tkeologicO' 
pciUkus,  C9ntinens  dusertaUomes  aliqiud,  q^ibut  ostendilur 
Ubertatem  pkilosopkandi  nOH  tantum  salva  pieiaU  et  rdpublicae 
pace  posse  eoncedi  sed  eandem  nisi  cttm  pace  reipMicae  ipsaque 
pieiaU  toUi  non  posse.  It  is,  in  fact,  an  eloquently  reasonH 
defence  of  liberty  of  thought  and  speech  in  speculative  matters. 
The  external  side  of  relij^on — its  rites  and  observancefr-^must 
of  necessity  be  subject  to  a  certain  amtrol  on  the  part  of  the  state, 
whose  bu^ess  it  is  to  see  to  the  preservation  of  decency  and 
order.  But,  with  such  <^vious  exceptions,  Spinoza  daims  com- 
plete freedom  of  expression  for  thou^t  and  belief;  and  he  claims 
it  in  the  interests  alike  of  true  piety  and  of  the  state  itself.  The 
thesis  is  less  interesting  to  a  modem  reader — because  now  gener- 
ally acknowledged — than  the  argument  by  which  it  is  supported. 
Spinoza's  position  is  based  upon  the  thoroughgoing  distinction 
drawn  in  the  book  b^ween  philosophy,  which  has  to  do  with 
knowledge  and  opinion,  and  theology,  or,  as  we  should  now  say, 
religion,  which  has  to  do  exdusivdy  with  obedience  and  conduct. 
The  aegis  of  rdigion,  therefore,  cannot  be  employed  to  cover  with 
its  authority  any  speculative  doctrine;  nor,  on  the  other  hand, 
can  any  ^>eculative  or  scientific  investigatioa  be  regarded  as 
putting  religion  in  jeopardy.  Spinoza  undertakes  to  prove  his 
case  by  the  instance  of  the  Hebrew  Scriptures.  Scripture  deals, 
he  maintains,  in  none  but  the  simplest  precepts,  nor  does 
it  aim  at  anything  beyond  the  obedient  mind;  it  tells  nought 
of  the  divine  nature  but  what  men  may  profitably  api^y  to  thdr 
lives.  The  greater  part  of  the  treatise  Is  devoted  to  working 
out  this  line  of  thought;  and  in  so  doing  Spinoza  consistently 
^plies  to  the  interpretation  of  the  Old  Testament  those  canons 
of  historical  exegesis  which  are  often  regarded  as  of 'compara- 
tivdy  recent  growth.  The  treatise  thus  constitutes  the  first 
document  in  the  modem  sdence  of  Biblical  critidsm.  It  was 
puUished  in  X670,  anonymously,  printer  and  place  of  publication 
being  likewise  disguised  {Hamburgi  apud  Heinriatm  KiifirakO. 
The  storm  of  <^)po8ition  which  it  encountered  showed  that  these 
precautions  were  not  out  of  place.  It  was  synodically  Condemned 
along  with  Hobbes's  Lenaikan  and  other  books  as  early  as  April 
X67X,  and  was  consequently  interdicted  by  the  states-general 
of  Holland  in  1674;  before  long  it  was  also  placed  oit  the  Index 
by  the  Catholic  authorities.  But  that  it  was  widdy  read  appears 
from  its  frequent  reissue  with  false  title-pages,  rq>resentin^ 
it  now  as  an  historical  work  and  again  as  a  medical  treatise. 
Controversialists  also  crowded  into  the  lists  against  it.  A 
transUtion  into  Dutch  appears  to  have  been  proposed;  but 
Spinoza,  who  foresaw  that  such  a  step  would  only  increase 
the  commotion  which  was  so  distasteful  to  him,  steadily  set 
his  face  against  it.   No  Dutch  translatipi^  aiq>eared  till  X693. 

The  same  year  in  which  the  TrackUus  was  published  Spinoza 
removed  from  his  suburban  lodgincf  at  Voorburg  into  the 
Hague  itsdf.  He  took  rooms  first  on  the  Veerkay  with  the 
widow  Van  de  Vdde,  who  in  hei*  youth  had  assisted  Grotius  to 
escape  from  his  captivity  at  Loewensteih.  This  was  the 
^use  afterwards  occupied  by  Colerus,  the  worthy  Lutheran 
minister  #ho  became  Spinoza's  biographer.    But  the  widow 


insisted  on-  boarding  her  lodger,  and  Spinoza  preaendy  foimd 
the  expense  too  great  for  his  dender  purse.    He  aooordi]^ 
removed  to  a  house  on  the  PaveUo«n  Gracht  near  at  hand, 
occupied  by  a  painter  called  Van  der  Spijck.    Here  be  spent  the 
remaining  years  of  his  life  in  the  frugal  independence  wfaid 
be  prized.    Colerxis  gives  particulars  which  enable  us  to  xcalcae 
the  almost  incredible  simplidly  and  economy  of  his  mode  of 
life.    He  would  say  sometimes  to  the  pe<^lc  of  the  bouse  that 
he  was  like  the  serpent  which  forms  a  drde  with  its  tail  in  its 
mouth,  meaning  thereby  that  he  had  nothing  left  at  the  year's 
end.    His  friends  came  to  visit  him  in  his  lodgings,  as  wei  as 
others  attracted  by  his  reputation— Leibnitz  among  the  vest — 
and  were  oourteoudy  entertained,  but.  Spinoza  preferred  not 
to  accept  their  offers  of  hospitah'ly*     Be  spent  the  greater 
part  of  his  time  quietly  in  his  own  chamber,  often  having  hb 
meals  brought  there  and  .sometimes  not  leaving  it  for  two  or 
three  days  together  when  absorbed  in  Ids  studka.     On  oae 
occasion  he  did  not  leave  the  house  for  three  months.    "  When 
he  happened  to  be  tired  by  having  appli^  himsdf  too  much 
to  his  philosophical  meditations,  bfe'.  would  go  downstaixs  to 
rtf resb  himsdf,  and  dis^ur^ed  with  the  Van  der  Spijcks  aboet 
anything  that  might  afford  matter  for  an  ordinary  oonvenatioii, 
and  even  about  trifles.    He  also  took  pleasure  In  smoking  a 
pipe  of  tobacco;  or,  when  he  had  a  mind  to  divert  himself 
somewhat  longer,  he  looked  for  some  spiders  and  made  them 
fight  together,  or  he  threw  some  dies  into  the  cobweb,  and  was 
so  wdl  pleased  with  lh6  result  of  tluit  battle  that  he  mt^ 
sometimes  break  into  laughter  *'  (Colerus).    He  alao  oonveraed 
at  times  on  more  serious  topics  with  the  simple  people  with 
whom  he  lodged,  often,  for  example,  talking  over  the  urmem 
with  them  when  they  came  from  diurch.     He  oocawmaSy 
went  himself  to  hear  the  Lutheran  pastor  preadi— the  pre- 
decessor of  Colenis-^and  would  advise  the  Van  der  Spljchs  not 
to  miss  any  sermon  of  so  exodlent  a  preacher.    The  chUdm, 
too,  he  put  in  mind  of  going  often  to  diurch,  and  taught  them 
to  be  obedient  and  dutiful  to  their  parents.    One  day  his  bmd- 
lady,  who  may  have  heard  strange  stories  of  her  solitary  lodgB, 
came  to  him  in  some  trouble  to  ask  him  whether  he  beheved 
she  could  be  saved  in  the  rdipon  she  professed.   "  Your  rcfigioa 
is  a  good  one,"  said  Spinoza;  "  you  need  not  look  for  another, 
nor  doubt  that  you  will  be  saved  in  it,  provided  that,  while  yoa 
apply  youradf  to  piety,  you  live  at  the  same  time  a  peaceahie 
and  quiet  life."   Only  once,,  it  is  recorded,  did  Spiooza'a  admir- 
able self-control  give  way,  and  that  was  whea  Ifie  received  the 
news  of  the  murder  of  the  De  Witts  by  a  frantic  mob  in  the 
streets  of  the  Hague.   It  was  in  the  year  1672,  vrhtn  the  sodden 
invasion  of  the  Low  Countries  by  Louis  XIV.  raised  aa  irresift- 
tible  damour  for  a  military  leader  and  overthrew  the  repul£caa 
constitution  for  which  the  De  Witts  had  struggled.  Jishn  De  Wiit 
had  been  Spinoza's  friend,  and  had  bestowed  a  saxall 
upon  him;  ho  had  Spinoza's  fuU  empathy  in  his  politkal  aii 
On  recdving  the  news  of  the  brutal  murder  of  the  two  brothers 
Spinoza  burst  into  tears,  and  his  indignation  was  so  rooaed  that 
he  was  bent  upon  publidy  denoundng  the  crime  upon  the  spat 
where  it  had  been  committed.    But  the  timdy  caution  of  hd 
host  prevented  his  issuing  forth  to  almost  certain  death.    Not 
long  after  Spinoza  was  himsdf  in  danger  from  the  mob,  za 
consequence  of  a  visit  which  he  paid  to  the  French  camp.    & 
had  been  in  correspondence  with  one  Colond  Stoupe^  a  Svi» 
theologian  and  soldier,  then  serving  with  the  prince  of  Condi, 
the  commander  of  the  French  army  at  Utrecht.    Frooi  hjn 
Spinoza  recdved  a  communication  endodng  a  passport  froa 
the  French  commander,  who  wished  to  make  his  acqaaantasoe 
and  promised  him  a  pension  from  the  French  king  at  the  tesj 
pried  of  a  dedication  to  his  majesty.   Spinoza  went  to  Unecit, 
but  returned  without  seeing  Cond6,  lAo  had  in  the  qarantfrnp 
been  called  dsewhere;  the  pension  he  dvilly  decSxhed.    That 
may  have  been  nothing  more  in  the  visit  than  is  i^^»*W^  ia 
this  narrative;  but  on  his  retum  Spinoza  found  that  the  pop»> 
lace  of  the  Hague  regarded  him  as  no  better  than  a  spy.   The 
town  was  full  of  angry  murmurs,  and  the  landlord  feared  that 
the  mob  would  storm  his  house  and  drag  Spinoca  out.  Spiosss 
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quitted  Ul  (eui  u  wdl  u  he  could,  unring  Un  that  u  s 
ai  ihc  crowd  midc  toy  thrnlCTiing  Bravanait  he  would  ^  i 
to  meet  them,  "  ibouib  Ibejr  •bmild  icrve  ate  u  tliey  did  (lut 
poor  De  Witu.     I  an  ■  lood  Tcpvblicwi  and  have  oevti  had 
may  aim  but  tbe  honaur  and  wdfare  at  tbe  Mate."    F 
the  dinger  pu«d  off  without  cilUns  for  neb  ta  otdeaL 

In   i6j3   Sf«noia  received  an  invitation  from  the  elector 
palatitie  to  quit  hii  Tctiremenl  and  become  profeiaor  of  pluk>- 
lophy  in  (he  univenity  of  Heidelberg.    The  ofler  wai  oMched 
in  flattering  terms,  and  conveyed  an  expreu  i 
largcit  freedom  of  speech  in  philoaophy,  which  the  prince  ia 
confident  that  you  wpl  not  miiuje  to  dtsturb  tlie  estahliihed 
religioiL*'    But  Sjdnoia'a  experience  of  theological  aeniitive 
led  him  to  doubt  the  poadbility  of  keeping  on  friendly  b 
with  the  dtabUihed  reliijon,  if  bje  woe  placed  In  a  public  c 
dty.      Uoreover,  he  wai  not  urong;  he  had  had  Do  eipetience 
of  public  teaching;  and  he  foresaw  that  the  dutici  oi  *  cbaii 
wouid  pot  an  end  to  privale  reaearch.    FocalltbeM 
courteously  declined  the  offer  made  to  hira.     There  fa  little 
mote  to  tell  of  his  hie  ol  solitary  mediuiioiL     In  167; 
learn  from  his  correspondence  thst  he  entertained  tbe  idea  of 
publishing  tbe  Elkia,  and  made  a  journey  to  AmMerdlDl 
arrange  mallen  with  the  printer.  "  But,  wljlit  I  wh  buqr  wl 
Ibis,"  be  writes,  "  tbe  report  was  spread  everywhere  that 
certain  booh  of  mliw  was  in  the  press,  wherein  T  endeavoured ' 
abowtfut  there  was  no  God;  and  this  report  found  credence  wi: 
many-    Whereupon  certain  tbeolo^ana  (tbemiclvca  perhaps  Ibe 
autbon  of  LI)  took  occasion  to  complain  of  me  to  the  prince  and 
the  magiuraiei;  moreover,  the  Uupid  Cartedani,  Iiecause  they 
are  commonly  luppoeed  to  side  with  me,  desiring  to  free  tbern- 
aelvcs  from  that  suspicion,  were  diligent  without  ceasing  In  their 
caecratlona  of  my  doctrines  and  writin 
Mill."     Ai  the  commotion  seemed  to 
aubsiding,  Spinoia  crauigned  the  manu 
desk,  from  which  it  was  not  to  iuue  tiU  afier  his  death.    Hit 
last  literary  work  was  the  unfinished  Tfatlalta  falilktu  and  the 
prepaiatimi  of  DOtet  for  a  new  edition  of  tbe  Ttvialta  ikateikt- 
pttilim,  in  which  he  hoped  to  remove  some  of  tbe  miiundcT' 
atandingt  which  the  book  bad  met  with.  Tbe  TrKtalus  pBliliau 
developi  hi*  philoaophy  of  law  and  govtmratnl  on  the  Una 
indicated  In  hit  other  works,  and  connecu  itself  doaely  with  the 
theory  enuadated  by  Hobbei  a  generation  before.    Consump- 
tion had  been  making  its  insidious  inroads  upon  Spiooia  for  a 
years,  and  early  In  (677  be  mutt  have  been  contdoui  lb* 
was  setioQtly  ill.    On  Saturday,  the  xxh  of  February,  he 
to  Amsterdtin  for  hit  friend  Dr  Meyer.    On  Ibe  following  day, 
the  Van  det  Eirijckt,  having  no  thought  of  immedixe  danfer, 
went  to  Ibc  aftcToaon  tervice.    When  they  came  back  Spinoia 
was  IB  more;  be  had  died  about  three  in  the  afternoon  with 
Ueyer  ai  the  only  witnesi  of  hi*  last  momenit.    Spi 
buried  on  the  islh  of  February  "  Li  the  new  church    . 
Spuy,  being  allended,"  Colerus  lellt  u>,  "  by  many  Qluitrioiii 
persons  and  followed  by  tii  coachet."    He  w«  little  iDOie  than 
forty-four  year*  of  age. 

vwiiiitwH  Tnr  rhe  payment  of  eharnsand  oultfaoding  debia    "One 

t  ones  ryes  upon  the  accounl."  «kys  hii  InornfibeT, 

ftniory  al  a  tnie  pliiloaapner.    It 

,. '    His'Snk.  mtaining  hi>*klHn 

Dnpubiiihcd  worki,  SpiDoia  had  prevknidy  charged  hit 

_  ._      .to  convey  to  Jan  Rjeuwerti.  a  publiiher  in  AmBerdam. 

This  was  done,  and  the  Ofitro  ptatkuma  appeajed  in  Ibe  Ame  year. 

without  the  ■utbor'i  mine,  bat  with  hu  iniliali  upon  the  title- 

paic.    They  wm  fumirfmj  with  ■  prelKe  wrillen  in  Dutch  by 

Janf  Jelti*,  a  Mennoniie  lrip~<  "f  '^■~-a-.  .nrf  n>.,du_(  i.>« 

liiin'^  Dr  Meyer.     Neit 
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The  obMquy  which  thuantbered  round  Spif 
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SPION  KOP— SPIRE 


North  African  X.  getultu  represents  the  sub-genus  AUanto- 
xerus.  The  more  t3rpical  species  are  characterized  by  the  coarse 
spiny  hair,  the  small  size,  or  even  absence  of  the  ears,  and  the 
long,  nearly  straight,  claws.  The  skull  is  narrower  and  longer 
than  in  t3rpical  squirrels,  and  there  are  distinctive  features  in 
the  cheek-teeth;  but  the  more  aberrant  types  come  much 
closer  to  squirrels.  Typical  spiny  squirrels  differ  from  true 
squirrels  in  being  completely  terrestrial  in  their  habits,  and  live 
either  in  clefts  or  holes  of  rocks,  or  in  burrows  which  th^  dig 
themselves.    (See  Rodentia.) 

SPION  KOP,  a  mountain  in  Natal  on  the  north  side  of  the 
Tugela  River,  and  24  m.  W.S. W.  of  Ladysmith.  It  is  celebrated 
as  the  scene  of  a  battle  (Jan.,  34,  xgoo)  in  the  Transvaal  War, 
in  which  the  British  forces  under  Sir  Redvers  Buller  were 
defeated  by  the  Boers  (see  Transvaal  and  Ladysmith).  The 
Spion  Kop  incident  led  to  much  controversy;  for  an  admirable 
elucidation  of  the  facts  see  The  Times  History  of  ike  War  in 
South  Africa.  The  name  itself  (Dutch  for  "  Look-out  Hill  **)  is 
fairly  common  as  a  place-name  in  South  Africa. 

SPIRAL^  in  mathematics,  the  locus  of  the  extremity  of  a  line 
(or  radius  vector)  which  varies  in  length  as  it  revolves  about  a 
fixed  point  (or  origin).  Here  we  consider  some  of  the  more 
important  plane  spirals.  Obviously  such  curves  are  con- 
veniently expressed  by  polar  equations,  i.e.  equations  which 
directly  state  a  relation  existing  between  the  radius  vector 
and  the  vector  angle;  another  form  is  the  "  ^,  r  *'  equation, 
wherein  r  is  the  radius  vector  of  a  point,  and  p  the  length  of  the 
perpendicular  from  the  origin  to  the  tangent  at  that  point. 

The  equian^lar  or  logarithmic  spiral  (fig.  i)  is  such  that  as  the 
vector  angle  increases  arithmetically,  the  radius  vector  increases 
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geometrically;  this  definition  leads  to  an  equation  of  the  form 
r»AeB«,  where  t  is  the  base  of  natural  loganthms  and  A,  B  are 
constants.  Another  definition  b  that  the  tangent  makes  a  constant 
angle  (a,  say)  with  the  radius  vector;  this  leads  to'  p»r  sin  a.  This 
curve  has  the  property  that  its  positive  pedals,  inverse,  polar 
reciprocal  and  evolutes  are  all  equal  equiangular  spirals.  A  group 
of  spirals  are  included  in  the  parabolic  spirals  given  by  the 
equation  r^dBF\  the  more  important  are. the  Archimedean  spiral, 
r^oB  (fig.  a) ;  the  hyperbolic  or  reciprocal  spiral ,  r  •■  a^i  (fig.  3} ;  and 
the  lituus,  f  ■■  oB~\  (ng.  4).  The  first^named  was  discovered  by  Conon, 
whose  studies  were  completed  by  Archimedes.  Its  "  p,  r  "  equation 
is  ^■■f'/V  (a'+r*),  and  the  angle  between  the  radius  vector  and  the 
tangent  equals  the  vector  angle.  The  second,  called  hyperbolic  on 
account  of  the  analogy  of  its  equation  (polar)  to  that  (Cartesian)  of 
a  hvperbola  between  the  asymptotes,  is  the  inverse  of  the  Archime- 
dean. Its  p,  r  equation  is  j>''>ar*3-|-a~>.  and  it  has  an  asymptote 
at  the  distance  a  above  the  initial  line.  The  lituus  has  the  initial 
line  as  asymptote.  Another  group  of  spirals — ^termed  Cotes's  spirals 
— appear  as  the  path  of  a  particle  moving  under  the  influence  of  a 
central  force  varying  as  the  inverse  cube  of  the  distance  (see 
Mechanics).  Their  general  equation  is  p"*  »  Af~*  -f  B,  in  which  Aand 
B  can  have  any  values.  If  B  "O,  we  have  p^r^K^  and  the  locus  is 
the  equiangular  spiral.  If  A"i  we  have  p~"f^-f-B,  which  leads 
to  the  polar  equation  rtf  —  i/VB,  i.t.  the  reciprocal  spiral.  The 
more  general  investigation  is  as  follows:    Writing  «"r~i  we  have 

f-«-A«*-fB,  and  since  /r«-ii>-}-(rfii/i9)«  (see  Infinitesimal 
alculus),  then  Att«-fB-««-Kd«/<i9)«, ».«.  (rf«/<i9)«-  (A-i)u»-|-B. 
The  right-band  side  may  be  written  as  C«  (««-HD»),  C"  (i«»-D"), 
O  (D*— «*)  according  as  A—  I  and  B  are  both  positive,  A— I  positive 
and  B  negative,  and  as  A  ^  l  negative  and  B  positive.  On  integration 
these  three  forms  yield  the  polar  equations  «>bC  «n  AI>9,  i(«-C 
cos  ikDe,  and  ti*-C  sin  D9.  Of  interest  is  the  spiral  r'=a0V(^-*i). 
which  has  the  circle  r "a  as  an  asymptote  in  addition  to  a  linear 
asymptote. 

SPIRE  (O.  £ng.  spir^  a  blade  of  grass,  and  so  knything  tapering 
to  a  point),  the  architectural  term  (Fr.  fiUke^  Ital.  gtf|/ia,  Ger. 


«pite)  given  to  the  lofty  roofs  in  stone  or  wood  covered  with 
lead  or  slate,  which  crown  the  towers  of  cathedrals,  churches, 
&C.    In  their  origin,  as  in  the  church  of  Thaon  in  Nannaady, 
they  were  four-sided  roofs  of  slight  elevation,  but  soon  began 
to  be  features  of  great  importance,  becoming  lofty  iqrraniids 
generally  of  octagonal  form,  and  eqtud  in  height  tMwnftimn 
to  the  towers  themselves.    The  junction,  however,  of  an  octa- 
gonal spire  and  a  square  tower  involved  a  distinct  arcfailectnral 
problem,  and  its  solutions  in  English,  French  and  German  spoes 
are  of  infinite  variety.    One  of  the  eaiiidst  treatments  is  that 
of  the  south-west  tower  of  Chartres  Cathedral,  where,  on  the 
four  projecting  angles  are  lofty  spire  lights  whidi,  with  others 
on  the  four  faces  and  the  octagonal  spire  itself,  form  a  fine 
composition;  at  the  abbey  of  St  Denis  the  spire  light  at  each 
angle  was  carried  on  three  columns  which  filled  better  tlie  three- 
cornered  space  at  the  an^es  and  gave  greater  lightness  to  the 
structure;  long  vertical  slits  in  the  spire  lights  and  the  spse 
increased  this  effect,  leading  eventually  to  the  intxoductioa 
of  tracery  throughout  the  spire;  the  ultimate  results  of  this 
we  see  fn  the  lace-work  spires  of    Strassbuig,   Antwcrpi,  St 
Stephen's  at  Vienna,  Freiberg,  Ulm  and  other  examples,  wluck 
in  some  cases  must  be  looked  upon  as  the  Umfs  de  farce  of  the 
masons  employed.    In  England  the  spires  were  far  less  pre^ 
tentious  but  of  greater  variety  of  form.    The  ^re  of  the  c^he> 
dral  at  Oxford  (zaao)  is  perhaps  the  earliest  example;  it  is  cf 
comparatively  low  elevation,  of  octagonal  form  with  maxked 
entasis,  and  is  decorated  with  spire  lights  on  each  face  and 
pinnacled  turrets  at  the  angles.    Those  which  are  peculiar  to 
England  are  the  broach-spires,  in  which  the  fouran^cs  cfths 
tower  are  covered  with  a  stone  roof  which  penetrates  the  central, 
octagonal  spire.    In  the  best  examples  the  spire  comes  dovz 
on  the  tower  with  dripping  eaves,  and  is  carried  <»  a  ooiri:^ 
table,  of  which  the  finest  solution  is  St  Maxy's  at  Stamfa^d 
The  angles  of  the  octagonal  spire  have  a  projecting  mooldii^ 
which  is  stopped  by  a  head  just  above  the  corbel  table,  and  at 
the  top  of  the  broach  is  a  small  niche  with  a  figure  in  it;  the 
spire  lights  are  in  three  stages  alternately  in  the  front  and  dia- 
gonal faces.    At  St  Maiy,  Kelton,  and  St  Nicholas,  Wakci, 
are  similar  designs.    Seen,  however,  on  the  diagonal,  the  vend 
space  at  the  angles  of  these  broach-spires  is  noticeable,  so  that 
an  octagonal  pinnacle  was  erected,  of  which  the  earUest  **a«'p3«' 
is  thatof  the  cathedral  at  Oxford,  where  the  broach  was  of  vtsj 
low  pitch.    Of  later  date  St  Mary's,  WoUaston,    AU    Saints, 
Leighton  Buzzard,  and  St  Maxy's,  Witney,  arc  good  cxampies. 
As  a  rule  the  broach  penetrates  the  octagonal  spire  about  osx- 
sixth  or  one-seventh  up  its  height,  but  there  is  one  instance  ia 
St  Nicholas,  Cotsmere,  in  Rutlandshire,  where  it  rises  ntixly 
half  the  way  up  the  octagonal  spire.    When  the  parapet  or  batd^- 
ment  (the  latter  being  purely  decorative)  took  the  i^ace  of  the 
dripping  eaves,  the  broach  disappeared,  and  octagonal  tunets 
occupy  the  comers,  as  in  St  Peter's  at  Kettering  and  Oiradk. 
Northamptonshire,  and  in  All  Saints,  Stamford,  Lincolnslure. 
The  next  combination  perhaps  followed  from,  this;  in  order  t« 
connect  the  angle  tower  or  pinnacle  with  the  S{ure,  a  flying 
buttress  was  thrown  across,  thus  filling  the  gap  between  thcs, 
of  this  St  James's,  at  Louth,  in  Lincolnsliire,  may  be  taken  as  a 
fine  type;  it  belongs  to  the  Perpendicular  period  and  »  further 
enriched  with  crockets  up  each  angle  of  the  spire;  the  saoe 
is  found  in  St  Mary's,  Whittlesea,  Cambridgeshire.    At  St 
Michael's,  Coventry,  the  lower  part  of  the  octagonal  sp^ 
is  made  vertical  with  a  battlemented  cresting  round  it.    In  St 
Patrick's,  Partington,  Yorkshire,  the  lower  part  of  the  spije, 
which  otherwise  is  plain,  is  enclosed  with  an  <^>en  galkiy  hie 
the  cresting  of  a  crown. '  Sometimes  the  upper  storey  of  the 
tower  is  made  octagonal,  and  is  set  back  so  as  to  allow  of  a 
passage  round  with  parapet  or  battlement,  as  at  St  Maiy's^ 
Bloxham,  St  Peter  and  St  Paul,  Seton,  and  St  Mary,  Caokgast. 
York.    The  most  important  groupings  are  those  which  sarxoc^al 
the  towers  of  the  English  cath^rals;  at  Lichfield  sq;uare  turreu 
of  large  size  with  richly  crocketed  pinnacles;  at  Peterboro9^. 
a  peculiar  but  not  happy  arrangement  where  a  lofty  spin 
covers  over  the  buttress  between  angle  turret  and  spare;  and  at 
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Salisbmy  an  octagonal  pixuuuJe  at  the  angle  and  a  triangular 
spire  light  against  the  spire.  The  happiest  combination  of  all, 
however,  is  perhaps  the  spire  of  St  Mary's,  Oxford,  with  three 
ranges  of  angle  niche-groups  set  one  behind  the  other,  forming 
with  the  centre  spire  a  magnificent  cluster  of  spires;  the  niche 
gables  and  pinnacles  are  all  enriched  with  crockets  and  the  ball 
flower  in  the  arch  mouldings. 

Reference  has  already  been  made  to  two  of  the  French  spires, 
at  Chartres  and  St  Denis;  there  is  nothing  like  the  diversity  of 
design  in  France,  however,  when  compared  with-  those  in 
England,  and  there  are  but  few  on  the  crossing  of  nave  and 
transept;  the  towers  were  built  to  receive  them,  as  at  Amiens, 
Reims  and  Beauvais,  but  for  some  reason  not  carried  above  the 
roof,  possibly  from  some  doubt  as  to  the  expediency  of  raising 
stone  lanterns  and  spires  of  great  weight  on  the  four  piers  of 
the  crossing;  on  the  other  hand  their  places  were  taken  by 
constructions  in  timber  covered  with  lead,  of  inunense  height 
and  fine  design.  There  was  a  Z3th-century  fl£che  on  the  crossing 
of  Notre-Dame,  Paris,  taken  down  soon  after  the  beginning 
of  the  19th  century,  of  whidi  the  existing  example  by  Viollet-le- 
Duc  is  a  copy.  The  same  fate  befell  that  over  the  Sainte 
Chapelle,  Paris,  being  reconstructed  about  1850  by  Lassus. 
The  fl€che  at  Amiens,  though  of  late  date  (c.  1 500),  is  still  in  good 
preservation  and  is  a  remarkable  work;  above  the  ridges  of 
the  roofs  of  nave  and  transept,  and  octagonal  in  plan,  are  two 
stages,  the  upper  one  set  bacbto  aUow  of  a  passage  round,  and, 
above  the  cresting  of  the  latter,  a  lofty  octagonal  spire  with 
spire  lights  at  the  base  on  each  side,  crockets  up  the  angles, 
and  other  decorations  in  the  lead  work  with  which  it  is  covered. 
Including  the  vane,  from  the  ridge  of  roof  the  height  is  182  ft. 
Of  timber  filches  covered  with  slates  there  are  many  examples, 
in  the  north  of  France,  those  at  Orbais  (Mame)  and  the  abbey 
at  Eu  (Seine  Inf£rieure)  being  the  best  known.  Returning  to 
stone  spires,  those  on  the  west  front  of  St  Stephen's,  Caen 
(Abbaye-auf-Hommes),  are  good  examples  with  lofty  octagonal 
turrets  and  jMnnades  at  west  angle  and  spire  light  between, 
and  among  others  are  those  of  St  Pierre  at  Caen,  Senlis,  Cou- 
tances,  Bayeux,  and  many  others  in  Calvados,  and  at  Soissons, 
Noyon  and  Laon  in  Picardy.  One  of  the  most  beautiful  spires 
in  France,  though  of  late  date,  is  that  of  the  north-west  tower 
to  Chartres  Cathedral.  In  the  south  of  France,  in  the  Charente 
and  P£rigord,  the  stone  spire  takes  quite  another  form,  being  of 
much  less  height,  of  convex  form,  and  studded  with  small  scales, 
giving  .somewhat  the  appearance  of  a  pine  cone,  with  small 
pinnacles  also  with  scales,  and  carried  on  a  group  of  shafts  at 
the  angles  of  the  t6wcr.  The  west  tower  of  Angoul^me  Cathe- 
dral, the  central  towers  of  Saintes  Le  Palud,  and  Plassac  in  the 
Charente,  and  the  tower  of  St  Front,  P6rigueux,  and  Brantdme 
in  P£rigord,  have  all  spires  of  this  kind,  of  which  a  small  example 
crowns  the  Lantetne  des  Morts  at  Cellefrouin.  The  German 
towers  are  generally  covered  with  roofs  only,  of  varied  form, 
but  at  Ulm,  Strassburg,  Freiburg  and  Cologne  is  a  remarkable 
series  of  traceried  spires  in  stone,  of  great  elaboration  and  show- 
ing great  nlasonic  ability,  but  wanting  in  repose  and  solidarity, 
and  the  same  applies  to  the  spire  at  Antwerp.  In  Spain  there 
are  not  many  examples  of  note,  the  ipire  at  Burgos  suggesting 
in  its  outline  and  want  of  height  the  influence  of  the  P£rigordian 
spires,  and  that  at  Salamanca  the  influence  of  those  in  the  north 
of  France. 

>  IxMking  upon  the  spire  as  the  crowning  feature  of  a  tower, 
those  of  the  Renaissance  period  must  be  included  here,  though 
as  a  compromise  they  are  often  termed  "  steeples."  Of  these 
the  finest  and  most  varied  are  those  by  Wren  in  London,  among 
which  that  of  Bow  Church  and  St  Bride's,  Fleet  Street,  are  the 
best  known,  the  former  with  two  stages  of  lanterns  with  de- 
tached columns  round,  and  the  latter  octagonal  on  plan  with 
five  stages,  set  one  behind  the  other,  with  arches  in  centre  of 
each  face  and  pilasters  at  the  angles.  St  Antholin,  now  de- 
stroyed, was  the  only  example  based  on  a  Gothic  protot3rpe; 
it  consisted  of  an  octagonal  spire  with  Renaissance  apire  li^ts 
and. angle  finials  resting  on  the  upper  octagonal  storeys  of  the 
pxwer^-  St  Margaret  Pattens  somewhat.icsfmhlfs.lt,-  but  the 


tower  has  a  balustrade  round  and  the  angle  pinnacles  are  in  the 
form  of  obelisks,  a  favourite  Renaissance  interpretation  of  the 
Gothic  finial,  which  is  found  in  other  churches,  as  in  those  of 
St  Martins-in-the-Fields  by  Gibbs  and  St  Giles-in-the-Fields 
by  Flitcroft.  Hawksmoor  apparently  based  his  spire  of  St 
George's,  Bloomsbury,  which  consists  of  a  series  of  lofty  steps, 
and  is  crowned  with  a  statue  of  George  I.,  on  that  of  the 
mausoleum  at  Halicamassus..  In  France,  Italy  and  Spain, 
lanterns  usually  terminate  the  towers.  The  spire  of  the  Seo 
at  Saragossa  in  design  somewhat  resembles  those  of  Wren, 
being  one  of  the  few  examples  worth  noting.  (R.  P.  S.) 

SPIRB  UOHT  (Fr.  lueome),  the  term  given  to  the  windows 
in  a  spire  which  are  foimd  in  all  periods  of  English  Gothic 
architecture,  and  in  French  spires  form  a  very  important  feature 
in  the  composition.  There  is  an  early  example  in  the  sinre  of 
the  cathedral  at  Oxford;  they  are  not  glazed,  and  have  occask>n- 
ally,  if  of  large  sise,  transoms  to  strengthen  the  muUions. 

SPIRES  (Ger.  Speyer  or  S peter)  ^  a  town  and  episcopal  see 
of  Germany,  capital  of  the  Bavarian  palatinate,  situated  on  the 
left  bank  of  the  Rhine,  at  the  mouth  of  the  Speyerbach,  16  m. 
S.  of  Mannheim  by  raiL  Pop.  (1905),  31,823.  The  principal 
streets  are  broad  but  irregular,  and  the  general  appearance  of 
the  town  little  corresponds  to  its  high  antiquity,  owing  to  the 
fact  that  it  was  burned  by  the  French  in  16894  llie  only  impor- 
tant ancient  building  that  survived  the  flames  is  the  cathedral, 
a  very  large  and  imposing  basilica  of  red  sandstone,  and  one  of 
the  noblest  examples  of  Romanesque  architecture  now  extant. 
Beyond  the  general  interest  attaching  to  it  as  one  of  the  old 
Romanesque  churches  of  the  Rhineland,  Spires  Cathedral  has  a 
peculiar  importance  in  the  history  of  architecture  as  probably 
the  earh'est  Romanesque  basilica  in  which  the  nave  as  well 
as  the  side  arcades  was  vaulted  from  the  first  (see  Axchitecture: 
Romanesque  in  Germany).  Bmlt  in  1030-X061  by  Conrad  II. 
and  his  successor,  this  church  has  had  a  chequered  history, 
its  disasters  culminating  in  2689,  when  the  soldiers  of  Louis  XIV. 
burned  it  to  the  bare  walls,  and  scattered  the  ashes  of  the  eight 
German  emperors  who  had  been  interred  in  the  king's  choir. 
Restored  in  1772-1784  and  provided  with  a  vestibule  and  fagade, 
it  was  again  desecrated  by  the  French  in  1794;  but  in  1846-1853 
it  was  once  more  thorou^y  restored  and  adorned  in  the  interior 
with  gorgeous  frescoes  at  the  expense  of  the  king  of  Bavaria. 
The  large  cathedral  bowl  (Domnapf)  in  front  of  the  west  fa^de 
formerly  marked  the  boundary  between  the  episcopal  and 
municipal  territories.  Each  new  bishop  on  his  election  had  to 
fill  the  bowl  with  wine,  while  the  burghers  emptied  it  to  his 
health.  The  heathen  tower  to  the  east  of  the  church,  on  founda- 
tions supposed  to  be  Roman,  was  probably  part  of  the  town-wall 
built  in  X080  by  Bishop  Rudger.  Of  the  Retscher,  or  imperial 
palace,  so  called  because  built  after  the  model  of  the  Hradschin 
at  Prague,  only  a  mouldering  fragment  of  wall  remains.  It 
was  in  this  palace  that  the  famous  Diet  of  Spires  met  in  1539,  at 
which  the  Reformers  first  received  the  name  of  Protestants. 
The  AltpSrtel  {atta  porta)  j  a  fine  old  gateway  of  1246,  is  a  relic 
of  the  free  imperial  city.  Among  the  modem  buildings  are 
several  churchy  and  schools,  a  museum  and  picture  gallery, 
&c.  Spires,  although  rebuilt  in  1697,  has  never  recovered  from 
the  injuries,  inflicted  by  the  French  in  1689.  Its  trade  is  in 
significant,  although  it  still  has  a  free  harbour  on  the  Rhine. 
Its  manufactures  include  doth,  paper,  tobacco  and  cigars,  sugar, 
sugar  of  lead,  vinegar,  beer  and  leather.  Vines  and  tobacco 
are  grown  in  the  neighbourhood. 

Spires,  known  to  the  Romans  as  Augusta  Nemetum  or  Nemetae^ 
and  to  the  Cauls  as  Noviomagus,  is  one  of  the  oldest  towns  on  the 
Rhine.  The  modem  name  appears  first  under  the  form  of 
Spira,  about  the  7th  century.  Captured  by  Julius  Caesar  in 
47  B.C.,  it  was  repeatedly  destroyed  by  the  barbarian  hordes  in 
the  first  few  centuries  of  the  Christian  era.  The  town  had 
become  an  episcopal  seat  in  the  4th  century;  but  heathenism 
supervened,  and  the  present  ^shopric  dates  from  610.  In  830 
Spira  became  part  of  the  Prankish  Empire,  the  emperors  having 
a  "  palatium  "  here;  and  it  was  especially  favoured  by  the  Salic 
Imperiisl  house.   'The  contentions  between  the  bishops  and  the 
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dtiiem  ireie  u  obuiiule  and  veveK  u  In  a.aj  other  dty  of 
Gsmuiy.  The  liluition  of  the  toKB  oppoiite  the  moutlu  of 
teitiiJ  nudi  through  the  Rhine  valley  enily  (otteied  itt  tnde; 
in  1104  it  roK  Co  be  ■  free  imperial  dly,  although  il  owned  no 
leiritoiy  beyond  iu  nalli  and  bad  a  population  of  l«s  than 
jo.ooo.  It  enjoyed  great  lenown  u  the  leat  of  the  imperial 
Mipieme  court  from  iji;  liU  16841  i<  «>  Blth  among  the  free 
dtiei  of  the  Rhine,  and  had  a  vote  in  the  Upper  Sheniih  Diet. 
Numerous  imperial  dicta  auembled  here,  from  i&oi  liU  1814 
it  wai  the  capital  of  a  department  of  Frtnce;  but  it  wai  leilored 
to  Bavaria  ia  the  latter  year.  By  the  Peace  of  Spires  in  15*4 
the  Hitnbutgi  ttnounced  their  daimi  to  the  crown  of  Sardinia. 
IPIRITS.'  The  original  meaning  of  the  word  spirit  (Lat. 
ipirilui,  from  ifiiart)  was  wind  id  motion,  breath,  the  »ui,  and 
hence  it  came  to  denote  that  which  gives  life  or  vigour  10  the 
human  body  and  other  object!,  and  it  i),  Ibereiore,  lynonymoua 
with  everything  eminently  pure,  ethereal,  refined  or  distilled.  In 


a  Ct.| 
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u  of  various  Buhstanca  obtained  diher  by 
(Ustilling  (hoc  with,  or  dissolving  tbem  in,  the  iwtiGed  iinrii 
of  the  Fhaimacopoeia,  which  latter  is  pute  alcohol  urith  i&% 
by  wdght  of  water. 

In  the  modem  sense,  spirf  t>  may  be  broadly  defined  as  the  pro- 
ducts  resulting  from  the  distillation  of  ucchtrine  Uquida  which 
have  undergone  alcoholic  (etraeutatioQ.  Spiiita  of  wine  means 
rectified  ipiri  t  of  a  utength  of  43  degrees  over  proof  and  upwards. 
By  rectified  spirit  i§  meant  spirit  rectified  at  a  licensed  rectifter^a 
premises.  Proof  spirit,  which  is  the  standard  spirit  of  the 
United  Kingdom,  is  legaUy  defined  (jS  Ceo.  III.  c  18)  ai  a 
ipirit  which  at  si*  F.  weighs  eiactly  twdve-IbirtMnlhs  of  the 
wdght  of  an  equal  volume  of  distilled  water.  The  strength  of 
proof  spirit  at  60°  F.—lhe  temperature  tiow  genetally  em^oyed 
for  offidal  calculations— is  aow  officially  regarded  as  being 
equal  to  a  spirit  containing  ;T'o(%  by  volume,  or  ign%  by 
weight,  of  aboolule  alcohol.  Spirit  which  posseua  a  greater  or 
smaller  alcoholic  strength  than  proof  i>  described  as  being 
*a  many  degrees  over  or  under  proof,  as  the  case  may  be.  The 
strength  is  legally  eiUmaled  by  Syhea's  hydrometer,  which  was 
legalized  in  iSjfi  by  56  (!eo.  III.  c.  40.  The  degrees  "  over  " 
or  "under"  proof  as  ascertained  by  Sykes's  hydrometer  are 
arbitrary  percentages  by  volume  of  a  standard  ^iiil  contained 
in  Ibe  spirit  under  eiaminalion.  Tliis  standard  ipril  is  proof 
ipirit.  For  eiample,  by  a  spirit  of  streii«th  ;SJS  degren  over 
proof  (absolute  alcohol) 


that  I 


i(  the  u 


gallon  (which  h  rally  the  old  EngHih  idM-faDoo)  li  tqul  11 

0-S33  o(  an  fmperial  gallon,  the  AmericaB  "  pnol "  gila 

roughly  equals  O'  73  of  a  British  proof  galhm. 
Hulmcal.^Tbc  art  of  distillation,  more  particnlarly  tte 

preparatkm  of  distilled  alcoboJic  fluids  for  beverace  and  ewdv 
pltrpoiea,  is  of  very  andent  odgin.  It  b  peobahke  iliD 
t  of  maiing  spirits  ma  wdl  knawB  many  centuries  bdat 


equal  to  i75*ij  volumes  of  the  standard  (proof)  apuit.  A 
spirit  of  IS  degrees  under  proof  is  on<!  of  which  100 
volumes  contain  only  ai  much  alcohol  as  do  7s  ('.(-. loe— is) 
volumes  of  proof  spirit.  According  to  Nettlelon,  "  proof 
ipirit  "  would  appear  to  be  the  outcome  of  an  attempt  to  pro- 
weights  of  the  constituents.  The  term  "proof"  probably 
originated  from  a  rough  lest  for  spirituous  strength  formerly 
employed,  which  consisted  in  moiilening  gunpowder  with  the 
spirit  and  applying  a  light.  If  the  gunpowder  did  not  ignite, 
but  the  spirit  merely  burned  away,  the  spirit  was  regarded  as 
being  under  proof,  i.e.  il  contained  so  much  water  that  the 
gunpowder  became  moist  atld  refused  to  deflagrate.  Tbe  basis 
of  the  standard  of  other  countries  is  almost  invariably  the  ur 
volume  of  absolute  alcohol,  the  hydromeleii,orrather"alcobo1o- 
metetl  "—such  as  those  of  Gay-Lussac  and  of  J.  C.  Trillts- 
employed  indicating  tbe  eisct  quantity  of  alcohol  in  a  miitui 
at  a  standard  temperature,  in  percentages  by  volume.  In  tl 
United  Stales  the  term  "  proof "  is  also  employed,  America 
proof  spirit  b«ng  a  spirit  which  contains  s°%  of  ^1"* 
by  volume  at  60°  F.  American  "  proof "  ipirit  is,  therefor 
n  British  "  proof. 
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the  advent  of  the  Chrlitian  tea.  According  to  T.  Faitlfy,  lb 
nese  distilled  liquor  "  saulcboa  "  was  known  k»(  bcfci 
Christian  era,  and  "arrack  "wai  made  In  India  at  a  dale  > 
loie  as  800  B.C.    Aristotle  in 

bis  UUariiaa  Gib-  ii-  ch.  il.) 

says  "  Sea-water  can  be  rendered 

potable   by   distilialion:   wina 

litted   Ic    - 
After  the> 


Utile  doubt    ' 
iianufaclured  in  Egypt, 
China,  and  the  Fat  East 
llv.  as  far  back  as  looo        — 

-4   (from    More-     '^'°- ^"^ 
Intbfialini     Liquott, 
led  in  1838]  show  very  ancient  formi 
India,  Tibet  and  TahitL 
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be  Welsb  batd, 
oa.lntbeOihcen- 
He  said  "  Head 
distilled  I  praise,  its 
_j  is  everywhere," 
&c.  (Faiiley,  Thi  Ana- 
Iyi(,  1905,  p.300).  Tlie 

out  that  the  knowledge 

of  diilillalion  in  the  Fio.  4.— Ancieni  form  el  SA  s«d 
British  Isles  was  inde-  '"  l'"''^ 

pendent  of  the  an  of  distillation  from  wine,  seeing  thai  Moni- 
tion from  grain  was  known  in  Ireland  before.ihe  art  ol  uM 
wine  came  lo  Europe.  An  Irish  legend  suies  that  Si  Fiuit 
first  taught  the  Irish  the  art  ol  distillation;  but,  hD«<« 
that  may  be,  it  is  certain  Ital  at  ttie  lime  «<  tb  Ci< 
English  Invasion  of  Ireland  (1170-71)  (be  msnuiiOcK 
of  a  ipirit  distilled  fr„m  grain  (ijr.  whisky)  was  Ian"  » 
Ihe  Inhabitants  of  that  country.  Il  is  pnbahk  that  fn* 
4uril  was  first  prepared  in  the  Far  East,  iTMsmufh  as  a  ^ 
diitilled  from  rice  and  other  grains  was  made  in  IndiiW''' 
tbe  Christian  era.  The  establishment  of  regular  iW*^ 
in  England  appears  lo  dale  back  to  the  leign  of  Henij  I'D- 
and  Ihey  art  said  lo  have  been  founded  by  Irish  biud 
who  came  over  at  that  lime.    It  ia  difficult  to  obl*iBCn(l<u> 
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RSBrding  tlie  origin  of  tlie  distflling  industry  in  Scotland,  but, 
as  I'airicy  says,  it  is  probable  tliat  distilling  was  carried  on  there 
almost  as  early  as  in  Ireland.  At  the  time  of  the  Tudors  Scotch 
whisky  was  held  in  great  repute  in  England.  Hie  production 
of  a  spirit  from  wine  (s.e.  brandy)  appears  to  have  been  known 
in  the  9th  century;  but,  according  to  Morewood,  the  first  attempt 
at  the  distillation  of  wine  in  France  is  attribut^i  to  Amaldus  do 
Villa  Nova,  in  the  13th  century.  As  a  inanufactuxing  industry 
the  distillation  of  bnndy  in  France  began  in  the  14th  century. 
The  history  of  the  ^irit  industry  in  the  United  Kingdom  is, 
as  Nettleton  has  well  pointed  out,  inseparably  connected  with 
questions  of  taxation.  According  to  one  writer,  it  was  not  until 
1660  that  an  excise  duty  was  first  imposed  on  the  consumption 
of  spirit  ("  aqua  vitae  ")  in  the  United  Kingdom,  but  it  appears 
probable  that  the  industry  genierally  was  taxed  in  one  form  or 
another  in  the  reign  of  Elixa^th,  when  it  first  began  to  assume 
considerable  importance.  No  record,  however,  of  the  quantity 
of  spirit  on  which  duty  was  charged  was  kept  until  1684.  In 
that  year  duty  was  paid  on  J27492  gallons.  At  the  end  of  the 
century  the  consumption  reached  1,000,000  ^gallons,  and  in  1745 
it  had  risen  to  a  quantity  equivalent  to  about  5,000,000  gallons 
at  proof.  Cromwell  imposed  a  tax  of  8d.  per  gallon,  but  this 
was  soon  lowered  to  ad.  In  1751  a  tax  equivalent  to  is.  per  proof 
saUon  was  imposed,  and  in  1766  this  was  further  increased  to 
38.  After  this  various  changes  and  complex  methods  of  assess- 
ing the  duty  were  introduced  (see  Nettleton,  The  Manujactwe  of 
Spirit^  Marcus  Ward,  1893)  until,  in  more  modem  times,  a  more 
rational  and  uniform  system  was  introduced. 

CoitiiUons  of  Monufaeiure. — ^The  principal  act  now  governing 
and  regulating  the  manufacture  of  spirits  and  the  working  of 
distilleries  in  Great  Britain  »  the  Spiriu  Act  of  x88a  The 
provisions  of  this  and  of  the  other  acts  bearing  on  the  subject  are 
exceedingly  numerous  and  complicated,  and,  therefore,  only  a 
few  of  tlM  chief  points  can  be  set  forth  here,  so  that  an  adequate 
appreciation  may  be  gained  of  the  arduous  and  rigid  conditions 
under  which  the  spirit  manufacturer  is,  in  order  to  ensure  the 
safeguarding  of  the  revenue,  constrained  to  carry  out  his  opera- 
tions. A  distillery  must  not,  without  permission,  be  carried  on 
at  a  greater  distance  than  half  a  mile  from  a  market  town,  nor 
may  it  be  situated  within  a  quarter  of  a  mile  from  a  rectifying 
establishment.  A  distiUer  must  give  notice  of  the  erection  of 
new  plant  or  apparatus,  of  the  time  of  brewing,  of  the  removing 
of  sugar  from  store  or  of  yeast  from  wort  or  wash,  of  the  making 
of  "  bub/'  of  the  locking  of  the  spirit  receiver  supply  pipe,  &c. 
He  may  use  any  material  he  pleases,  provided  that  the  gravity 
of  the  wort  can  be  ascertained  by  the  saccharometer,  but  he  may 
not  brew  beer  nor  make  dder,  wine  nor  sweet  wines.  When 
the  worts  are  collected  in  the  wash-back  (fermenting  vessel) 
a  dcdaiatioa  must  be  made  at  once,  spedf3ring  the  original' 
gravity  and  the  number  of  dry  inches  remaining  in  the 
back.  At  the  end  of  every  distilling  period  a  return  must  be 
delivered  showing  (a)  the  quantity  of  brewing  materials 
1,  ib)  the  quantity  of  wort  or  wash  attenuated  and  disUUed, 


out  of  store,  the  number  and  sbe  of  vessdsj  the.  locking  of  the 
latter,  and  the  painting  of  the  pipes  carrying  various  liquids 
in  certain  colours.  The  methods  of  aiwessing  the  duty  axe  three- 
fold, and  whichever  of  these  methods  gives  the  hif^est  return 
is  the  one  adopted*  The  first  is  the  "  attenuation  charge." 
This  consists  of  levying  the  charge  due  on  one  gallon  of  proof 
spirit  for  every  hundred  gallons  of  worts  collected  and  for  every 
five  degrees  of  attenuation  observed,  the  latter  being  calculated 
by  taking  the  difference  between  the  highest  specific  gravity  of 
the  worts  and  the  lowest  gravity  of  the  wash  after  complete 
fermentation.  Secondly,  there  is  the  "  low-wines  charge," 
calculated  upon  the  bulk-quantity  at  proof-strength  of  the  low 
wines  produced  by  the  distillation  of  the  wash;  and  lastly,  the 
'*  feints  and  spirits  charge."  This  is  the  method  usually 
adopted,  as  it  generaUy  gives  the  highest  results;  it  is 
assnsed  on  the  number  of  bulk  gallons  at  proof  of  the  feints 
and  tfidts  produced  by  the  find  distilling  operations.  The 
duty,  which  was  fixed  at  los.  per  proof  gallon  in  x86o,  remained 
at  that  rate  until  1890,  when  an  addition  of  6d.  was  made,  but 
a  further  increase  to  the  like  amount  made  in  1894  was  remitted 
in  the  next  year  owing  to  the  unsatisfactory  results  obtained. 
Hie  rate  remained  at  xos.  6d.  until  X900  when  it  was  raised  to 
lis.,  a  further  increase  being  made  in  x909-i9ia 

Legally,  the  word  "  spirit "  implies  spirit  of  any  description, 
and  flJl  liquors,  mixtures  and  compounds  made  with  the  same. 
In  the  same  way  plain  spirit  is  any  British  spirit  which  has  not 
been  artificially  flavoured,  and  to  which  no  ingredient  has  been 
added  subsequent  to  distillation. 

The  extremely  severe  and  inelastic  provisions  of  the  acts 
governing  the  manufacture  of  q>irit  in  the  United  Kingdom 
have  proved  to  be  a  very  serious  impediment  to  the  develop- 
ment of  the  spirit  industry  on  modem  lines,  and  have  placed 
the  British  manufacturer  at  a  considerable  disadvantage  as 
compared  with  his  foreign  competitors.  There  is  little  doubt 
that  the  enormous  revenue  derived  from  the  spirit  industry 
could  be  adequately  safeguarded  in  a  manner  more  consistent 
with  the  development  of  the  industry  on  sound  commercial 
and  technological  lines  than  it  is  at  present. 

Prodnction  and  CMimm^ftoa.— The  pcx>ducdon  of  spirit  in  the 
United  Kin^om  amounted  in  X907  to  roughly  so/>oo,ooo  proof 

Sallons,  the  consumption  to  a  gallon  per  head  of  population.  In  the 
ecade  1880-1890  the  quantity  of  spiriu  distilled  reftiained  practi- 
cally stationary  at  about  40,000,000  gallons,  but  durinf(  the  ten  years 
1890-iQOO  there  was  a  ra(nd  increaie.  the  maximum  being  attained 
in  i8q8,  when  nearly  64,000,000  gallons  were  produced.  A  point 
had  tnein  been  reached  at  which  the  production  had  considerably 
outstripped  the  consumption,  due  in  part  to  the  desire  of  the  spint 
trade  to  meet  the  increased  demand  for  *'  matured  "  spirits,  and  in 
part  to  the  fact  that  an  exces«ve  amount  of  capital  had,  owing  to 
the  increased  popularity  of  Scotch  whisky,  been  attracted  to  the 
distilling  industry.  This  over-production  led  to  a  vast  increase,  in 
the  quantity  of  spirit  remaining  in  warehouse.  In  1006  prodoction 
and  consumption  were  about  equal,  and  the  quantity  of  spirit  in 
warehouse  represented  roughly  a  five  years'  supply. 

The  following  figures  regarding  production,  consumption,  duty. 
&c,  need  no  explanation?— 


X. 

'United  Kingdom 
Statistics  reding  Home-made  Spirits. 

Year. 

ToUl  quantity 

distilled 
(proof  gallon). 

Total  consump- 
tion of  pot- 
able spirit 
(proof  i^llon). 

Consumption  of 
potable  spirit  per 

head  of  poputs- 
lion  (proof  gallon) 

Exports 
(proof  gallon). 

Retained  for 

methylation 

(proof  gallon). 

Remaining  in 

warehouse 
(proof  gallon). 

Duty  paid 
(Excise). 

>»95-i896 
X898-1899 
.1900-1901 
1903-1904 
190S-1906 
1906-1907 

49.324.875 
63437.884 

57,020347 
51316,600 

49,2i4.i6< 

50.317.908 

31,088448 
34.334.08A 
36.703.728 

34.103.14 
32486.958 
32.511.316 

0-79 
0*85 
0-89 
0-80 

0-75 
074 

4.254.883 
5,090,290 
5.773.718 
6.334.971 
7.049.798 

7.341.077 

3.838,082 

4.781.369 
5.070.713 
5,054.586 

5.663429 
6,055.285 

114,110,701 

151.732.539 
161,502,829 

167.155.504 

163.519.957 
161,648409 

16,380,134 
17,967,142 
20,124,003 
18,667,818 
17.765.352 
17.745.125 

(c)  the  quantity  of  spirits  produced  at  proof-strength,  and  (J)  the 
qtiantity  of  "  feints  "  remaining. .  Regulations  also  exist  with 
regard  to  the  amount  of  "  bub  "  (see  below)  that  may  be  added 
to  the  worts,  or  the  quantity  of  yeast  that  may  be  removed  from 
the  wash,  concerning  the  time  permissible  for  drawing  over 
wpiiii  at  the  various  stages,  as  to  placing  in  and  taking  spirit 


The  importation  of  foreign  toouble  spirits  into  the  United  King- 
dom has  fallen  off  materially  since  iSto-iSjs,  during  which  period  it 
stood  at  i6/X)o.ooo  to  17,000,000  gallons.  This  is  chiefly  due  to  the 
decreased  consumption  of  brandy,  and,  to  a  Smaller  extent,  to  the 
diminishing  importance  of  rum  and  other  foreign  spirits.  ^  The  most 
remarkable  change  in  thb  connexion  is  in  the  case  of  foreignmcthyl- 
ated  spirit.    At  one  time  (1891)  the  quantity  of  this  article  imported 
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SPIRITS 


a.  Stalisties  reptrdiHg  Imported  Spirits, 


Year. 

Total  imports 
(proof  gallon). 

Consumption 
per  head  of 
population 
(proof  gallon). 

Nature  of  spirits 
(proof  gallon). 

Retained  for 
methylation. 

I 895-1896 
1903-1903 
1905-1906 
1906-1907 

10,831.518 

13.130,183 

8.338.435 

8,139,503 

0*30 
0*30 
0*l6 
0-17 

•{Brandy'.     '.  3'.668,6i6 

I  Other  sorts.  i,935>433 

rRum     .     .  6,719,453 

^  Brandy.     .  -3.081,535 

lOther  sorts.  3,617,090 

rRum     .     .  4.879,958 

-{  Brandy.     .  2.456,773 

LOther  sorts,     891,704 

rRum.    .     .  5."o,345 

.{Brandy.     .  1,942.415 

(.Other  sorts.  1.076,743 

9».990 

1.313,001 

nil. 
nil 

(and 


was  almost  equal  to  the  amount  manufactured  in  the  United  King> 
dom,  the  figures  being^  I.995J83  gallons  for  the  home  produce  and 
1,456,108  for  the  foreign.  Tor  various  reasons— chiefiv  owing  to 
the  surtax  of  4d.  per  gallon  on  all  foreign  spirit — ^tne  quantity 
imported  has  gradually  dwindled  away,  and  at  the  present  time_  is 
practically  negligible.  The  principal  spirit-producing  countries 
are  Russia  ana  C^many,  the  United  States  coming^  next,  and  then 
France,  Austria  and  the  United  Kingdom  in  succession,  followed  by 
Hungary,  Holland  and  Belgium.    Toe  following  are  the  figures  for 

"905  5— 

Proof  gallons. 
Russian  Empire  ....     161,366,000    (1904) 

Germany 146,014,000 

United  5Ute* 135.043,000 

France  160,584.000 

Austria  5^,683,000. 

United  Kingdom  ....      48,530.000 

Hungaiy 40,316,000 

Holland         ......       1 3.552.000 

Belgium  11,924,000 

If  we  except  Canada  .and  the  Cape  (which  make  loughly 
6,000,000  and  1,500.000  gallons  respectively),  the  production 
of  the  British  Empire,  apart  from  the  United  Kingdom,  is  very 
•mall.  British  Guiana  exports  3,000,000  to  4,000,000  and  Jamaica 
about  1,500,000  gallons  of  rum. 

With  regard  to  the  consumption  in  gallons  per  head,  Denmark 
stands  first  with  2*4,  then  follows  the  Austro-Hungarian  Empire,  with 
1*98,  Germany  with  1*43,  Holland  with  the  same  figure,  France 
with  1*37,  Sweden  with  1*^6,  the  United  States  with  1-36,  Belgium 
with  I'lo,  and  last  the  United  Kingdom  with  0*91.  The  consump- 
tion in  Russia  is  about  equal  to  that  of  the  United  Kingdom.  The 
figures  ^ven  are  for  the  year  1905.  In  the  British  colomes  Western 
Australia  comes  first  with  a  consumption  per  head  of  1*33  gallons; 
and  then  in  order  Queensland  1*33  gallons:  Canada  0*94  gallon; 
New  South  VValcs  0*77  gallon;  New  Zealand  0*73  gallon;  Victoria 
o>64  E^lon:  the  Cape  0-68  ffallon,  and  South  Australia  0*47  gallon. 
Of  the  spirits  distilled  in  the  United  Kingdom,  Scotland  produces 
roughly  one  half,  England  and  Ireland  about  one  quarter  each. 
Althoueh  the  number  of  distilleries  in  England  and  Ireland  has 
varied  but  little  of  recent  years,  the  number  in  Scotland  increased 
from  130  in  1880  to  i6i  in  1899.  In  1906  the  actual  numbers  were — 
Scotland  150;  Ireland  28:  England  8.  -The  apparent  anomaly 
between  the  number  of  distilleries  and  the  quantity  of  spirit  produced 
in  different  parts  of  the  kingdom  is  explained  by  the  fact  that  the 
great  maionty  of  the  distilleries  in  Scotland  and  Ireland  arc  small, 
pot-still  distilleries,  whereas  the  English  works  are  all  of  considerable 
capacity.  It  is  difficult  to  arrive  at  any  satisfactory  fig^ure  with 
rc^rd  to  the  amount  of  capital  invested  in  British  and  Insh  distil- 
leries, but  it  probably  exceeds  twenty  millions. 

Illicit  distillation  has  almost  ceased  to  exist  in  Great  Britain,  but 
in  Ireland  the  number  of  annual  seizures  under  this  headinjg^  is  still 
conAdcrable.  In  1906-1907,  out  of  a  total  of  974  detections  and 
seizures.  9(68  were  in  Ireland. 

The  spirit  produced  in  the  United  Kingdom  is  made  almost 
exclusively  from  malt,  unroalted  grain  (chiefly  maize,  rye,  barley, 
wheat  and  oats^  and  molasses.  The  relative  proportion  of  malt 
to  unmalted  grain  has  shown  a  slight  tendency  to  increase  during 
the  past  twenty  years,  but  the  quantity  of  molasses  employed  has 
increased  very  largely  in  the  same  period,  owing  mainly  to  the 
fact  that  home-made  spirit  has  larRely  displaced  the  foreign  article 
for  several  industrial  purposes  and  particularly  for  metnylation. 
The  estimated  quantities  of  the  various  materials  employed  in  1883 
and  1906  respectively  were  as  under: — 


Yfar. 

Malt  (quarters). 

Unmalted  grain 
(quarters). 

Molasses  and 
sugar  (cwt.). 

1906 

859.363 
I.151.199 

1.054,081 
1,090,386 

» 

With  regard  to  the  materials 
in  the  manufacture  of  spirits  in 
roughly  80-00%  now  consist  of 
other  starchy  substances),  beetroot 
molasses,  whereas  in  1840  nine^tentte  of 
the  alcohol  produced  was  derived  fmin  ibt 
grape  and  other  fruits.  This  chaise  »  due 
in  part  to  the  ravages  of  the  oidxum  disease 
( 1 850-1857)  and  the  phylloxen  (1876-1^90). 
which  destroyed  an  immense  aumber  oi 
vines,  but  chiefly  to  the  increased  demand 
for  commercial  spirit  in  the  arts  and  manu- 
factures, and  also  to  the  improved  sictbods 
for  obtaining  a  high-class  spirit  froco  pnc> 
tically  any  starchy  or  saocnarine  ma^ri^L 
In  1905  the  number  of  akohol  units  (the 
unit"*  1000  hectoriitres  of  pure  aicobci) 
distilled  front  maize  and  other  starchy 
materials  was  589,  from  molasses  51 6^  frcni 
beetroot  1003,  from  wine,  cider,  lees  and 
fruits  ^99.  In  Germany  roughly  75%  of  the  spirit  roannfactcred 
is  derived  from  potatoes.  In  IQ05  the  total  spirit  distfflrd 
amounted  to  3786  units  (of  1000  hectolitres  of  pure  alcohol),  of 
which  3877  units  were  obtained  from  potatoes,  76^  units  froca 
grain  and  1^  units  from  molasses  and  other  materiaL  la  Rusma 
spirits  are  aistilled  chiefly  from  potatoes  and  rye,  in  the  Ueitrd 
States  from  maize. 

Manufacture. — ^The  manufacture  of  spirits  ooossts  bfoadljr 
in  converting  starchy  or  saccharine  matter  into  alcohol,  the 
latter  product  being  subsequently  separated,  coocentzatsd 
and  rectified.  When  spirits  are  made  from  a  purdy  saorharinf 
material  the  process  of  conversion  into  alcohol  is  a  idaiivcly 
simple  one,  but  where  farinaceous  raw  products  are  eraplo>ed 
it  is  primarily  necessary  to  transform  the  starch  ooataiiwd  m 
them  into  sugar.  The  main  varieties  of  spirits  manufactarfi 
from  sugar,  or  from  sugar-containing  materids,  are: — 

St^CAR-DBKIVSD  SPIUTS 

Ram  MateriaL  Product 

Wine.  Brandy. 

Sugar<ane  and  cane  molasses.  Rum. 

Beetroot;  beet  molasses.  Industrial  alcoboL 

Occasionally  wine,  cider,  perry  and  cane  molasses  axe  aba 
employed  for  making  either  plain  potable  spirit  or  indnstriJ 
alcohol,  and  at  times  cane  molasses  (chiefly  obtainoi  frcnn 
Cuba  and  the  West  Indies)  are  used  somewhat  extensively  b 
England  for  the  manufacture  of  plain  spirit.  OccasionaDy,  also, 
plain  potable  spirit  is  derived  from  beets,  but  rardy  troax  beet 
molasses,  the  spirit  derived  from  the  latter  being  sooaeviut 
difficult  of  rectification. 

The  chief  spirits  derived  from  starchy  materials,  and  thek 
corresponding  raw  materials,  are  as  follows: — 

SlAaCH-DBKIVEO  SHKITS 

Raw  MateriaL  Product 

rWhisky,  "combrandy.-  -  wl- 
Cereal  grains:  chiefly  barley,  rye,  ^   ka,"  plain  qxrit;   mdvcrial 

oats,  wheat  and  maize     .     .     .  ^  akohu. 
Potatoes Industrial  akohoL 

A.  Spirits  Derived  from  Saccharine  Materials. — ^The  maos- 
facture  of  the  finer  brandies,  such  as  those  of  Cognac,  is,  as  far 
as  the  processes  involved  are  concerned,  by  no  means 
a  complex  matter.  The  excellence  of  this  class  o£ 
spirit  is  due  mainly  to  the  character  of  the  vine  employed 
and  to  the  great  experience  of  the  distillers  in  sdecting  and 
blending  the  raw  materials  and  finished  products.  The 
character  of  the  wine  is,  of  course,  chiefly  due  to  the 
peculiar  soil  and  climatic  conditions,  and  in  some  degree  to 
the  methods  of  cultivation.  The  latter,  it  may  be  add^i, 
have  since  the  rcconstitution  of  the  Charente  vineyards 
subsequent  to  their  partial  destruction  by  the  phyl^noen 
(see  Bkandy)  been  much  improved.  In  the  pre-phyflaxen 
days  the  vineyards  were  planted  and  cultivated  in  a  vcxy  rough 
and  ready  fashion,  without  any  attempt  at  regularity  of  planting 
The  restdt  was  that  the  vines  spread  practically  unrcstxained 
in  every  and  any  direction.  In  consequence  there  was  a  great 
irregularity  of  growth,  feeble  and  hardy  j^nts  being  fovnd 
side  by  side,  and  the  yield  was  poor.  In  vineyards  constructed 
in  the  modem  st^  the  yines  are  planted  in  regular  nms. 
and  the  bushes  are,  with  a  view  to  obtaining  regular  and  r^«d 
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ripcniBf,  mMbodiciny  tapported  by  win.  The  winci  . 
duced  by  the  Chueate  vineyards  are  of  a  light  (wbjte)character 
and  poueu  no  maiJEed  "  bouquet,"  but  Ihcy  oevertbelea 
produce  a  spirit  oF  a  pecuUaily  fine  and  delicate  chaiactei,  J 
ii  remukible  that  the  fuller  and  mre  aromatic  moei  of  th 
Ciionde  aod  of  Buigundy,  foi  instance,  are  not  lo  suiuble  fc 
tbfl  manuEacluie  of  brandy  as  Ibe  relatively  poor  growths  c 
Ike  Cbarente.  The  apparatus  employed  for  tbe  distillation  of 
tlie  fine  Cognac  brandies  is  generally  of  a  very  simple  pot- 
Hill  type.   Fig.  s  d^cts  tbe  stiU-nnm  ol  a  Charenle  distillery 


Fio.  J.— Old  Cognac  FVH-iiill. 
of  farmer  times,  and  Gg.   6  tbowi  one  of  Men 
distillerie*  in   Cognac,  equipped  on  modem  Una 
■een  tlut.  in  principle,  there  b  very  Utile  diflere 


,    the   D 


termed    "  produit 


sepantdy  coUectcd  and  ir 
with  the  "brouillis"  of  llie  foUowing  opcrBUoo.  The 
Ipiiit  which  DciI  comes  over  (starling  at  a  strength  of  about 
80%  and  numing  down  to  ataut  ;j%)  is  the  "  cceur,"  and 
as  a  whole,  mar^  roughly  66  U>  f>'U  of  absolute  alojiol  by 
volume.  Tlie  nsidue  b  the  stiU  is  then  run  down  to  water, 
and  the  M>uit  90  obtamed.  which  shows  10  to  15%,  is  called 
"  secoode,"  and  is  either  mixed  with  a  fresh  charge  of  wine  or 
rectified  Mpualdy,  (he  strontcr  portion  being  mined  with  the 
"  btouiUii,"  tbe  weaker  witb  a  charge  of  wine  (see  Biandv). 

There  ace  iwo  main  kinds  of  rum.  namely,  Jamaica  lum  and 
rum  of  the  type  prepared  prindpally  in  Demerara  and  Ttinidad 
(see    Rdh).    There   are   two   vuietie*  of  Jamaica 
lum  (d)  the  common  clear  mm,  and  (ft)  flavoured,        ^^ 
or  "  Cennan  "  lum.     (a)  "  Common  dear  "  rum  is  prepared 

scum  from  the  boiling  cane  juice)  a 

name  being  given  to  the  tpeal  lees  from  previous  distiUaiiona. 

Previous  to  use  tbe  "  ttiminingi  "  are  subjected  10  add  feimen- 

either  tlone  01  in  conjunction  wiUi  "  trash  "  (crushed 
cane),  Tbe  wort,  which  on  the  avenge  contains  about  10  lo 
ij%  of  tugat,  fennenu  very  slowly,  owing  to  the  fact 
tbat  very  little  yeast — the  Utter  being  derived  from  the  cane 
nod — is  present.  Roughly  five  to  ten  days  are  occupied  by 
Ibis  operation.    At  Grat  tbe  fnaentation  is  mainly  akoboUc, 

rapidly  assumes  an  add  character,  owing  to  (he  procnce 
of  acidifying   bacteria  derived  fmi 


-        (the 
under,"  this  UM 


iunda  "  and   " 


tried  o 


'    The  distiUation 

in  pot  stills  bested  by  fiic  or 

r  provided  with  rectifiers. 


producing  "  bigh  wines  " 
11  it  provided  with  ti 
iweea  the  still  and  the  c 

with  low  and  bigh  wines 
■|e  atill  ds  to  40  o.p.)  c 


The  other  type  ol 


of  "  acid  "  and  "  flavo 


Fic  e.— Mnden  Cognac  Fet-xill.    [Mutdl 


[  Co) 


the  two  leti  of  plant,  the  reason  being  that  eipcrience  has 
shown  tbat  for  wines  producing  tbe  finest  brandies,  the  simplest 
form  of  Will  ij  alio  the  best.  For  the  disiiUiiion  of  wines  not 
of  the  highest  quaUty  (from  the  brandy  disiiUets'  point  of  view) 
mote  compUcsted  apparatus  is  employed,  as  the  spirit  from 

tbe  finest  brsndiea.  Broadly  speaking,  it  may  be  said  that  tbe 
type  of  stiU  is  suited  to  the  produclion  in  tbe  most  ecorumicat 
manner  of  tbe  best  spirit  to  be  obtained  from  the  wine  of  > 
particular  dittrict.  In  Cognac,  brazidy  is  generaUy.  but  not 
universally,  nude  by  tbe  "  brouiUia  et  repasse  "  system.  Ibb 
bdng  a  double  distiUation  in  a  simple  pot  stiU.  The  Mills  are 
(compared  with  whisky  pol-sliUs)  very  imiU.  holding  roughly 
□DC  hundred  gaUons,  and  the  distilliiion  is  conducted  very 
slowly  and  carefully,  lasting  about  eight  boun.  Sometimes  the 
wbote  of  tbe  spirit  is  collected  io  one  receiver  (torreiponding  to 
tbe  low  wines  of  Scotch  whisky],  but  frequently  the  "  brouillis," 
a*  (he  results  of  the  first  diitillation  are  termed,  are  divided 
Into  several  fractions.  Tbe  "  brouillis  "  which  contain  about 
IS  (0  J5%  of  alcohol  are  redistilled,  this  second  disLiUaiion 


"  Flavour  " 
^cepl  ll 


\  obtained  by  acidifying 
\  prepared  in  much  tbe 


added.    The  fi 

bicleiial,  results  in  the  fc 

including  much    butyric    acid    and    compound    esters.    Tbe 

disliUalion  of  "  Savoured  "  rum  is  carried  out  in  much  tbe  same 
icr  as  that  of  tbe  "common  clear."  The  manufactutc  of 
nerara  rum  "  is  diflereniisLed  from  thai  of  the  Jamaica 
lies  mainly  by  the  fad  thai  (be  fermentation  in  the  former 
is  ptaiiically  purely  saccbaiomyceiic  (i.f.  yeasi),  whereas 
liter  is  largely  Khiumycelic    (i.e.   bacterial).    For   the 

diitillaiion  ol  the  Demerua  rums,  which  are  much  lifter  in 
ir  thin  the  Jamaica  varieties,  stills  of  the  "  patent  "  (see 
)  or  rectifying  type  an  frequently  employed  (see  Ruv 


Flow,  under  iKttalnal  Altdul. 
Sfirili  Diintd  Jram  SLircky  llakruli—Tbe  manultc- 
of  spirit  tioen  saccharine  materials  it,  as  we  have  teen, 
latively  simple  operation,  the  sugar  being  tramfomied 
alcohol  by  fermenlttion,  and  the  latter  then  distilled  oS. 
onvert  starchy  matter  into  alcohol  is  a  much  more  compli- 
cated matter.  To  the  operations  necessary  for  tbe  translorma- 
>f  sugar  into  spirit,  must,  in  the  case  of  starchy  materials, 
be  added  that  of  convening  the  ttatch  into  sugar.  This  it 
iplished  either  by  tbe  action  of  a  diistatic  ferment,  aucb 
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as  that  present  in  malted  grain  (see  Biewinc)  or  secreted  by 
certain  living  oiganisms,  or  by  an  acid  such  as  sulphuric  aci(L 
The  latter  process  is  litUe  employed  at  the  present  time.  The 
materials  employed  by  the  distiller,  and  the  methods  of  pre- 
paration and  treatment  to  wnich  they  are  subjected  before 
and  after  entering  the  distilleiy,  are  in  some  respects  similar, 
in  others  materially  different,  from  those  employed  by  the 
brewer.  The  materials  most  frequently  emplojred  are  maise, 
rye,  barley  malt,  raw  barley,  oats,  wheat  and  potatoes.  Com- 
paring the  nuun  operations  (apart  from  the  actual  process  of 
distillation)  of  the  brewer  with  those  of  the  distiller,  it  is  true 
that  these  are  identical  in  the  sense  that  they  consist  in  the 
conversion  of  starch  into  sugar  and  of  the  latter  into  alcohol; 
but  whereas  the  object  of  the  brewer  is  to  produce  beer,  of 
which  alcohol  forms  only  a  rdatively  small  proportion,  the 
distiller,  broadly  speaking,-  desires  to  produce  alcolu^  and  it  is 
this  fact  which  is  responsible  for  the  differences  alluded  to 
above.  . 

Distittery  If oftm;.— Where  malt  is  employed  at  the  main 
raw  material,  as,  for  instance,  in  the  case  of  Scotch  pot-still 
whiskies,  and  also,  but  to  a  minor  degree,  in  Irish  pot-still 
whiskies  and  patent-still  whiskies,  the  process, of  preparation 
does  not,  except  in  some  specific  particulars,  differ  very  widely 
from  that  used  in  making  brewer's  malt  (see  Malt).  With 
regard  to  the  barley  employed  for  this  purpose,  certain  qualities 
wUch  are  of  the  greatest  importance  to  the  brewer,  such  as  the 
nature  of  the  husk,  colour,  and  friability  of  the  starch,  are  of 
little  interest  to  the  distiller,  and  providing  that  the  grain  is 
sound  and  that  it  contains  a  high  percentage  of  starch  and  malts 
as  weU,  it  will  pass  muster  as  an  average  distiUery  materiaL  It 
is  usual  to  give  barley  intended  for  patent-still  work  a  rather 
bnger  period  in  the  steep  and  on  the  floors  than  in  brewery 
malting,  and  it  is  well  to  treat  the  steep-water  with  some  anti- 
septic, preferably  lime,  as  the  distiller  has  not  the  opportunity 
of  lessening  the  dangers  of  bacterial  infection  at  subsequent 
stages  whidb  is  afforded  to  the  brewer  by  the  boiling  and  hopping 
of  the  wort.  In  distilleries  where  barley  malt  is  not  used  as 
the  main  raw  material,  but  mainly  or  diiefly  as  a  diastatic  agent 
(for  instance,  in  potato  and  maize  distilleries  on  the  continent 
of  Europe),  the  so-called  "  long  "  malt  process  is  widely  em- 
ployed. This  consists  essentially  in  subjecting  the  grain  fost  to 
a  somewhat  lengthy  steep  (until  the  increase  in  weight  due  to 
the  absorbed  water  is  about  40  to  45%),  and  secondly  to  a  very 
prolonged  "  flooring  "  at  a  moderate  temperature,  great  attention 
being  paid  to  the  conditions  of  ventilation  and  humidity.  It 
was  formerly  believed  that  the  germinating  bariey  grain  attains 
its  maximum  of  diastatic  power  after  a  very  short  period,  and 
that  when  the  acrospire  is  three-quarters  "  up  "  and  the  rootlets 
say  one  and  a  half  times  the  length  of  the  grain,  the  malt  is 
ready  for  removal  from  the  floor.  M.  Delbru^,  Hayduck  and 
others  have,  however,  shown  that  this  is  not  the  case,  and  the 
practical  results  obtained  by  adopting  the  twenty  days'  "  floor- 
ing "  period  (and  its  attendant  conditions)  have  amply  confirmed 
the  scientific  researches  on  this  subj^. 

Hayduck  has  shown  that  the  relative  diastatic  strengths  of 
"  short "  (seven  to  ten  days)  and  "  long  "  (twenty  days)  malt 
are,  (t)  for  heavy  barieys  as  xoo:  xaS'S  (average),  (2)  for  light 
barleys  as  xoo:  x6o'5  (average).  In  contradistinction  to  the 
brewer  (who  can  only  use  it  on  exceptional  occasions  and  for. 
special  purposes),  the  distiller  prefers,  whenever  this  is  feasible, 
to  use  green  malt  rather  than  kilned  malt.  One  Of  the  principal 
objects  of  kilning  brewing  malt  is  to  restrict  the  diastatfe  power; 
but  this  is  the  very  factor  which  the  distiller  desires  to  preserve, 
as  the  green  malt  possesses  roughly  twice  the  diastatic  activity 
of  high  kilned  malt  It  is  obvious  that  the  distiller,  who  reganb 
his  inalt  merely  as  a  starch-converting  agent,  wiO,  celerit  pcHbus, 
use  as  little  kilned  malt  as  possible.  The  malt  whisky  distiller 
cannot,  however,  use  green  malt,  as  he  relies  to  a  great  extent 
on  the  kilning  process  for  the  development  of  Uie  peculiar 
flavour  characteristic  of  the  article  he  produces,  Moreover, 
it  is  frequently  diflScuIt  during  hot  weather  to  obtain  a  satis- 
factory green  malt  supply,  especially  as  the  latter  wiO  not  bear 


carnage  for  any  distance,  and  distillers  who  make  pressed  yeist 
(commonly  called  "  German  "  yeast)  find  that  a  proportioo  of 
kilned  mieJt  is  necessary  for  the  satisfactory  manufacture  of  this 
article.  When  the  distiller  is  unable  to  use  green  malt  be  wil. 
by  preference,  use  a  malt  which  has  been  kilned  at  as  low  a 
temperature  as  possible.  Under  these  conditions  the  kflning 
is  little  more  than  a  drying  operation,  and  the  tcnipcratuxe  is 
rarely  raised  above  130^  F. 

Although  green  or  low-dried  barley  malt  is  the  saccharifying 
agent  usually  employed  both  in  the  United  Kingdom  and  00 
the  continent  of  Europe,  malts  prepared  from  other  cereals 
are  not  infrequently  employed  for  thb  purpose.  Acoocdiag  to 
Glaser  sikI  Moransky  the  relative  starch-transf onning  capacities 
of  the  various  malted  grains,  taking  barley  as  the  unit,  are  ss 
follows.' — 

Barley  malt i<» 

Rye  malt o^ 

Wheat  malt i-o6 

Oat  malt 0*30 

Main  malt o-aB 

Oat  malt,  notwithstanding  its  low  transforming  power, 
possesses  certain  advantages,  inasmuch  as  it  is  easily  and  t»pidif 
prepared,'  it  acts  very  quickly  in  the  mash  tun,  and  its  ftiatttsfif 
power  is  well  maintained  during  fermentation.  Rye  is  best 
malted  in  conjunction  with  a  little  barley  or  oats,  as  it 
tends  to  superheat  and  to  grow  together  in  a  tanked 

Di^UUry  Moiking. — Distillery  mashing,  althmigh  outwanQy 
very  similar  to  the  process  emplojred  in  brewing,  differs  veiy 
widely  in  some  important  particulars.  In  brewing  all  the 
necessary  fermentable  matter  is  formed  from  the  stardi  by  the 
mashing  operation.  The  wort  so  obtained  is  then  hopped  and 
sterilised.  This  method  of  working,-  however,  camioC  be 
adopted  by  the  distiller.  The  brewer  must  have  a  ccrtaa 
proportion  of  dextrinous,  non-fermentable  carbohydrate  matter 
in  his  wort;  the  distiller,  on  the  contrary,  desires  to  con  veil  the 
starch  as  completely  as  possible  into  fermentable,  that  i^ 
alcohol-yielding,  material.  This  result  is  obtained  in  twro  ways: 
first,  by  mashing  at  low  temperatures,  thus  restricting  the  actkia 
of  the  diastase  less  than  is  the  case  in  the  brewer's  mash;  aad, 
secondly,  by  permitting  the  diastatic  action  to  oontinue  during 
the  fermentatiqn  period.  Low  temperature  mashing  aloae  vifl 
not  have  the  desired  effect,  for  part  of  the  dextrinous  bodies 
resulting  from  diastatic  sts^-transformation  are  not  further 
degraded  by  diastase  alone,  but  are  rendered  comfdetely  fcr- 
inentable  by  the  combined  action  of  diastase  and  yeast.  Hcacr 
the  distiller  is  unable  to  boil,  that  is,  to  steriliae  his  wort,  as 
he  would  thereby  destroy  the  diastasr  entirely.  In  this  hie  is 
at  a  serious  disadvantage  compared  with  the  brewer,  as  as 
unsterilixed  wort  is  very  liable  to  bacterial  infection.  The 
latter  danger  prevents  the  distiller  from  taking  full  advantage 
of  the  benefits  of  low-temperature  mashing,  and  he  is  ohI%ed 
to  heat  his  mash  to  a  temperature  which  trill,  at  any  rate,  be  a 
partial  safeguard  against  the  bacterial  eviL  The  method 
employed  varies  according  to  the  nature  of  the  mash  and  the 
quality  of  the  spirit  that  it  is  desired  to  obtain,  but  in  priacjpfe 
it  consists,  or  should  consist,  in  bringing  the  mash  as  lapiAy 
as  possible  to  the  temperature  of  maximum  saccharificatsoa, 
keeping  the  whole  at  this  point  for  some  little  time,  then  heatmg 
to  the  temperature  of  maximum  liquefacticm,  and  subsequently 
to  as  high  a  temperature  as  is  consistent  with  the  thldaKas  of 
the  mash  and  the  preservation  of  su£kient  diatfaie  for  the 
fermenting  peruxL 

The  PtrmetUing  Operaiions. — ^The  conditioos  and  methods  of 
distillery  fermentation  vary  considerably,  and  in  some  xespecu 
radically,  from  those  emjdoyed  in  the  brewery.  In  ocder  to 
i^tain  the  maximum  alcohol  yield  the  distiller  is  obliged  to  week 
with  unsterilized  wort,  and  at  relatively  high  tempcxatsocs 
The  necessity  for  the  former  condition  has  already  been  ex- 
l^ained,  but  the  latter  is  due  to  the  fact  that  the  optiana 
working  capacity  of  dbtillery  yeast  is  reached  at  a  tempesatsse 
markedly  aJMve  that  most  favourable  to  brewing  types.  Apart 
from  this,  if  the  distiller  worked  at  brewing  tempoatiixcs  the 
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tirewing  yeasts  would  predominate,  and  these  produoe  less 
mkohol  than  the  distillery  types.  Thus  at  75^  F.  (and  above) 
distillery  yeasts  tend  to  predominate.  The  conditions  of  fer- 
mentation which  are  more  or  less  forced  upon  the  distiller 
are  unfortunatdy  also  very  favourable  to  the  development  of 
bacteria,  and  if  special  methods  are  not  adopted  to  check  their 
development,  the  result  wpuld  seriously  affect  not  only  the 
quantity  but  also  the  quality  of  alcohol  produced.  Hie  micro- 
organisms chiefly  to  be  feared  are  those  belonging  to  the  class 
of  fission  fungi  (schisomycetes),  such  as  the  butyric,  the  lactic, 
the  mannitir,  and  mudc  fermentSi. 

Sowing. — ^It  has  lon^  been  known  to  practical  distillers  that 
is  order  to  avoid  irregular  (bacterial)  fermentations  it  is  necessary 
either  to  let  the  wort  "  sour  "  naturally,  or  to  add  a  small  quan- 
tity of  add  (formerly  sulphuric  add  was  frequently  employed) 
to  it  before  pitching  with  yeast.  The  reason  for  this  necessity 
was  untn  recent  times  by  no  means  dear.  It  has,  however, 
DOW  been  demonstrated  that  a  slightly  add  wort  is  a  favourable 
medium  for  the  free  devek>pmcnt  of  the  desirable  types  of 
distillery  yeasts,  but  that  the  growth  of  brewery  yeasts,  and 
especially  of  bacteria,  is  very  much  restricted,  if  not  entirely 
suppressed,  in  a  "  soured  **  liquid.  The  add  which  is  thfc  result 
of  a  properly  conducted  souring  is  lactic  acid,  formed  by  the 
decomposition  of  the  sugar  in  the  wort,  by  bacterial  action, 
and  according  to  the  equation  QHnOc"  2CJtU0». 

For  various  reasons  (one  being  that  in  order  to  restrict  the 
lactic  fermentation  when  suf&dent  acid  has  formed  it  is  neces- 
sary to  heat  the  soured  liquid  to  a  higher  temperature  than  is 
de«rable  In  the  case  of  the  main  wort)  it  is  inexpedient  to  allow 
the  souring  process  to  take  place  in  the  main  wort.  It  is  usual 
to  make  a  small  mash,  prepared  on  special  lines,  for  the  produc- 
tion of  the  "  bub  "  (German  Hefegui),  as  the  soured  wort  is 
termed.  This  is  allowed  other  to  "  sour  "  qwntaneously,  or, 
better,  is  inoculated  with  a  pure  culture  of  B.  addificans  longis- 
simus,  which  for.  this  purpose  is  undoubtedly  the  best  variety  of 
the  lactic  add  bacteria.  The  optimum  developing  temperature 
of  this  organism  is  about  104"  F.,  but  it  is  better  to  keep  the 
wort  at  xaa'  F.,  for  at  the  latter  temperature  practically  no  other 
bacteria  are  capable  of  development.  When  the  Uctification 
is  completed  the  wort  is  raised  to  165'  F.  in  drder  to  cripple  the 
lactifying  bacteria — otherwise  souring  would  go  on  in  the  main 
fermentation — and  after  cooling  to  the  proper  point  it  is  pitched 
with  yeast.  When  a  good  crop  of  the  latter  is  formed  the  whole 
is  added  to  the  main  wort.  The  beneficial  e£fects  of  souring 
are  not  due  to  any  spedfic  action  of  the  lactifying  bacteria, 
but  purely  to  the  lactic  add  formed.  It  has  been-  found  that 
excellent— and  in  some  re^>ects  better-^results  can  be  obtained 
by  the  use  of  lactic  add  as  such  in  place  of  the  old  solving 
process.  Some  success  has  also  attended  the  introduction  of 
hydrofluoric  add  and  its  salts  as  a  substitute  for  lactic  add. 
Hydrofluoric  add  is  poisonous  to  bacteria  in  doses  which  do 
not  affect  distUIery  yeasts,  and  the  latter  can  be  cultivated  in 
such  a  manner  as  to  render  them  capable  of  withstanding  as 
much  as  o-a%  of  this  add.  Bacteria,  apparently,  cannot  be 
"  acclimatized  "  in  this  fashion.  Worts  treated  with  hydrofluoric 
add  produce  practically  no  side  fermentation,  and  it  seems  a 
fact  that  this  substance  stimulates  diastatic  action,  and  thus 
permits  of  the  use  of  relativdy  low  mashing  temperatures. 
The  yeast  employed  in  British  aAd  Irish  pot-still  and  in  some 
patent-still  distilleries  is  still  generally  obtained  from  breweries, 
but  it  b  now  generally  recognized  that — at  any  rate  for  the 
production  of  industriid  alcohol  and  for  "  pbdn "  q»rit-'« 
special  type  of  yeast  such  as  the  so-called  **  German  "  yeast,  a 
pxxi  deal  of  which  comes  from  Holland,  but  which  is  now  also 
produced  in  the  United  Kingdom  on  a  considerable  scale,  is 
desirable  in  the  distillery.  This  variety  of  yeast,  although 
dosely  allied  botanically  to  that  used  in  brewing  (bdonging  as 
It  does  to  the  same  dass,  namely  Sacchoromyces  cerevisiaii, 
is  capable  of  effecting  a  far  more  mpid  and  far  more  complete 
fermentation  than  the  latter.  Probably  the  most  widdy 
ktaown  and  best  "pure-culture"  distillery  yeast  is  the  one 
called  **  Spedcs  U,"  first  produced  in  the  laboratories  i>f  the 


Berlin  Distillers*  Association.  The  optimum  working  tempera- 
ture of  distillery  yeast  is  at  about  Si'f  F.;  but  it  would  be 
inexpedient  to  start  the  main  fermentation  at  this  temperature, 
as  the  subsequent  rise  may  be  as  much  as  36^.  It  is,  therefore, 
usual  to  pitch  at  about  80^  F.,  and  then,  by  means  of  the  attem- 
perator,  to  cool  down  very  slowly  until  the  temperature  reaches 
60*  F.  The  temperature  subsequently  rises  as  fermentation 
goes  on,  but  should  nqt  exceed  8^  F.  Pot-still  malt  whisky 
distiUers  frequently  work  at  somewhat  higher  temperatures. 
Fermentation  is  carried  on  until  practically  all  the  saccharine 
matter  is  converted  into  alcohol;  and  when  this  is  the  case,  th<^ 
gravity  of  the  mash  is  about  equal  to,  or  even  a  little  below, 
that  of  water.  In  malt  whisky  distilleries  the  original  gravity 
of  the  wort  is  usually  from  1*050  to  i*o6o,  occasionally  lower,  but 
in  grain  and  potato  distilleries  the  worts  are  often  niade  up  to  a 
hi^er  gravity.  In  Germany  gravities  as  high  as  x*ix  are  em- 
ployed; but  in  that  country  ''thick"  mashes,  owing  to  the 
method  employed  to  raise  the  duty,  are  a  matter  of  necessity 
rather  than  of  choice. 

It  will  be  seen  from  the  above  that  the  employment  of  malt  for 
the  purpose  of  rendering  starch  soluble  and  fermentable  leaves  a 
good  deal  to  be  deared  in  regard  to  both  the  mashing  and 
ftenenting  operations  in.  the  production  of  spirit.  The  use  of 
add  for  this  purpose  is  also  attended  by  serious  drawbacks  inas- 
much as  a  considerable  proportion  of  the  starch  is  converted 
into  "  reversion  "  products  which  ire  practically. unfermentable 
and  thus  considerable  caramelization  is  brought  about  by  the 
action  of  the  add.  In  the  case  of  the  production  of  potable 
spirits  such  as  whisky,  where  the  alcohol  yield  is  not  the  only 
object,  and  the  conservation  of  a  specific  flavour  is  desired,  it 
b  doubtful  whether  any  material  improvement  can  be  made  in 
this  connexion,  as  it  seems  probable  that  part  ot  the  flavour 
may  be  due  to  some  of  the  drcumstances  which,  from  the  point 
of  view  of  alcoholic  yield  alone  are  most  undesirabTe.  Tor  the 
production  of  industrial  alcohol,  however,  and  for  the  pitparation 
of  spirit  intended  to  be  used  in  compound  potable  spirits  and 
liqueurs,  these  difficulties  have  now  been  surmounted.  The 
older  methods  at  the  dbposal  of  the  distiller  have  of  late  years 
been  enridied  by  the  discovery  that  certain  micro-organisms 
(or  rather  the  enzymes  contained  in  them)  possess  the  power  of 
converting  starch  into  sugar,  and  also  of  siditting  up-saccharine 
materials  into  the  ordinary  products  of  alcoholic  fermentation. 
It  is  possible  to  inoculate  a  sterilized  wort  with  a  pure  culture 
of  a  micro-organism  of  this  description  and  subsequently  with  a 
pure  culture  of  yeast,  and  so  to  avoid  all  undesirable  features, of 
the  older  processes. 

Details  concerning  the  practical  application  of  this  discovery  vill 
be  found  below  under  Jndtutrial  AlaAoL 

DisHUaHoHr—tbt  primary  object  of  the  distillation  of  all 
fermented  liquids  is  that  of  separating,  as  far  as  possible,  alcohol 
from  the  non-volatile  constituents  of  Uie  wash,  ^n  the  second 
place  the  object  of  the  distiller  is  to  rectify  and  concentrate 
the  dilute  alcoholic  liquid  obtained  by  simple  distillation.  The 
degree  and  maimer  of  rectification  and  concentration  vary  in 
accordance  with  the  type  of  spirit  to  be  produced,  and  it  will  be 
better  therefore  to  discuss  methods  of  distillation  under  the 
headings  of  the 'different  types  of  spirit  concerned. 

I.  Scotch  Pot'StiU  Whisky.— Tht  raw  material  employed  in 
the  manufacture  of  Scotch  pot-still  whisky  is  practically  without 
exception  malted  barley  only.  The  malt  is  prepared  n^^^^. 
in  much  the  sune  way  as  brewery  malt,  except  that 
it  is  generally  cured  (dried)  with  a  peat,  or  mixed  peat  and  coke, 
fire.  It  is  to  this  peat  drying  that  the  so-called  smoky  flavour 
of  most  Scotch  pot-still  whisky  is  due.  The  malt  is  mashed 
in  a  mash-tun  on  lines  similar  to  those  obtaining  in  the  brewery, 
except  that  the  mashing  heats  are  somewhat  different.  They 
should  be  so  regulated  as  to  obtain  the  maximum  yield  consistent 
with  the  preservation  of  the  proper  flavour.  In  order  to  obtain 
as  high  a  yidd  as  possible  four  separate  mashes  are  as  a  rule  made 
with  the  same  lot  of  grist,  the  temperature  of  each  successive 
mash  being  somewhat  higher  than  that  preceding  it.  The  worts 
obtained  from  |h^  ^n\  three;  mashes  are  united   prior  to 
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<  lo  pDDO  faiLQiiL  iniB  Kill  ift  lifmlnl  arber  hy  dinct 
k  in  (he  illiulratioD),  or  f  requcntlv  by  mean  of  ■  ftcwn 
m  onL.  Tbe  wuh  sUI  ia  provided  whh  nkee  or  duiu 
A  ountde  for  the  piirpoea  of  prevcntiea  the  nlid 
hv  vMh  from  bdof  chured.  The  whole  or  the  ipirit 
1  one  (netioa  from  thn  itiU,  and  b  condefucd  by  mceru 
ill  coiM  by  nnniag  wets.  The  diilillue  ■>  <4iaioed 
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as  i>  the  lediBQUiioa  of  the  low  wineL 

!r  Imallel.    The  duullalc  Inm  the 

lively  ud  in  the  order  of  their  colkction.  la)  [DndHU,  {t)^Bui 
■pirii  or  wbifJcy,  U)  f^r^i^■    Tlie  qiun  ' 
frKCtiDnt  collected  viU  vary  nmrwDat 
'■■'"'"-"■■■■  1he  quality  of  tlH 


water.  It  ii  tlie  object  of  tbe  distilW  to  obtain  a  cleaa  a|_, 
whiiln  which  [iva  u  little  "  bluring."  that  u  i^ialeBXece,  wn 
mixed  irith  water  ■>  puKble.  The  fonduia  ani  f^ta  are  n 
inio  the  leinti  mdvcr,  the  vrtiiaky  to  the  ipiiil  Roiver.    The  di 
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faiiita  or  (piril  raxiver  ai  tbe  caie  may  be,  Tbe  lunaiac  aiui  u»d 
on  10  the  pipe  leading  [rom  the  condenuig  cent  can  be  actuater 
fiooi  whhout  by  the  diMiUer,  In  Ibi>  wi)r  [he  diniUer  li  able  ir 
REiUate  the  dutillatioa  at  win  without  haviiw  acccv  to  ibr  ipril 
The  quality  of  the  •pirit  eonini  over  b  judnd  by  Dirant  of  ib 
•pparalui  conlaiocd  ■■  the  noiplinf  lare.  Thii  ii  anolbet  clom 
vewiel  contalniflf  hydrometer  iara  fitted  with  hydrometen.  and  witi 
a  wller  ■apply.    A  aoaU  part  of  the  iiiiriE  ataung  from  the  oii 

rathm■l(h  ihia  boa  into  tbe  hydnHBeter  jata.  where  In  Kiengtl 

water  awxTtained  t?  mhdnE  with  a  hnowa  volume  of  the  Mine 
Tbe  •tnnith  of  the  whidiy  collected  variea  at  dineienl  diMillerira. 
hot  It  ii  (eaetally  Iran);  ie  \o  p.p.    The  quantity  aad  ■( 

and  tbe  tpiril  iaiiiFn  nin  into  caakaand  placed  in  ■toie.^^The 
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1.  Iriik  PM-iliU  Wkisiy. — Both  aa  reganli  the  nw  material 
'mployed  and  the  maimer  of  manufacture,  Irish  pot4tiH  vluky 
liffcia  very  appreciably  from  tbe  Scotch  vaiidy.  Tbere  ate 
.  few  dialiUen  who  work  with  mailed  barley  only,  bat  tlw  fr^al 
oajoiity  employ  a  miiture  of  from  (genctally)  ij  to  so%  <* 
Halted  barley  acd  50  to  7S%  of  a  Diixed  grist  t>f  "  nw  **  (u. 
mmalted)  lye,  wheat,  bailey  acd  oata.  The  malt  b  not  peal 
'urcd.  Hm  diatillatioQ  la  caitied  out  in  a  type  of  atili  rmdicady 
UflcrcDl  Icom  the  Scotch  pol^tiO.  The  itiQi  (of  rtich  IbBc 
lie  generally  tbiee  aa  agalnal  two  in  tbe  Scotch  procoi)  xn  vcy 
large,  ranging  up  to  »,Doa  galloiu.  A  chaiacterbtic  leaam 
liiah  pot4iiII  ia  the  great  length  and  ba^t  of  tbe  ^  fyne- 
I  J.  the  pipe  connecting  tbe  jtiU  with  (be  condexuitis  coA 
This  lyne-aim  generally  nmi  up  vertically  from  tbe  stiD  Icr  a 
distance  of  10  to  lo  ft.,  then  botiaoDIally  for  another  30  or  40  ft., 
again  vertically  for  10  to  »>  ft.,  and  it  then  ccamected  to  the 
condenser.  The  horiuntal  poriioo  of  the  lyne^arm  Bet  m  a 
shallow  tTOUfh  fitted  with  a  water  lupply.  and  tbe  tanpentiiic 
of  the  spirit  v^nun  prior  to  theii  passing  10  tbe  rnairti  in  1 
may  thus  be  regulated  at  wilL  Acntdiag  to  tbe  ienstli  and 
height  of  tbe  lyne-am  and  (he  tenperaluie  of  tbe  water  Jacfcei, 
more  or  less  of  tbe  vapours  cosdcsse  and  art  Okrried  back  to  the 
Mill  by  means  of  a  pipe  nuinlnf  back  Iron  tbe  boiinotal  ponisB 
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The  1 
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of  tbe  lyne-aim 

cock,  which  enables  the  distiller  (a  regobi 
OccaHonally  then  ia  a  Further  return  pipe  lor  the 
coil,  but  lUs  1>  not  usual    The  result  of  Ibb  fans  ol 
that  it  ii  ptaiSale  lo  woik  up  lai  gream  quauiitici  o( 


teobttlni  much  higlin' rectification  In  •  docIcopenUcin  thu  Is 
posvfale  [n  ihe  case  ol  the  Scotch  pol-slilL 
A  tintle  lyce  o(  Iriih  poi-«ill  plant  m  rmpkiyHj  iI'M^i 

of  collection  and  ol  wortiiiE  ihe  Iriih  pwnillt  it  ■  pat  dal  mort 

cribrd  under  the  Scotch  variety.    Three 

jng  Low  wintB  aod  weak  low  vlnee,  itraDC 

re  collKied.  and  miied  Id  varyuig  pfopoftiont 
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3.  AmerkaH  PelsliU  if  *tjiy.— There  are  two  main  varieties 
ol  Americia  poi-itiQ  whisky,  nasiely,  rye  Ahiaky,  In  which  rye 
is  the  ptrdoninant  raw  malnlal.  and  Bouibon  wMiky.  In  which 
main  or  Inilian  corn  is  the  qbieliubtuoce  employed.  There  aie 
difliient  vadclies  of  these  wbiBklcsI 

"  5<wr  mash  "  whisky  ii  made  by  tcaldlng  the  raw  material 
irilh  pot  ale  (.i-e.  the  le^due.  Idl  \a  the  itiUi  [rom  the  previous 
operation),  then  cooling  down  to  nuahing  lemperaiure  and 
Hcchaiifying  by  means  of  malt.  The  dialillation  is  lometimes 
canied  oui  with  ruled  fire,  but  more  generally  by  meani  of 
■team  which  is  passed  into  the  wash  (termed  "  beer  "  in  America), 
either  In  a  Iree  stale  or  by  means  of  a  coil,  and  then  collecting 
the  spirit,  after  condensing  and  subsequently  rectifying  by 
mcanj  of  a  second  distilUtion  (termed  "  doubling  ").  "  Sweel 
mash  "  whisky  is  made  by  tnashing  the  raw  material  in  the 
ordinary  way  by  means  of  nuh.  The  stiUs  gepenlly  eroployed 
for  making  whisky  by  Ihls  pioceel  contain  three  compaitmenta 
situated  above  one  another  and  connected  by  means  of  a  curve 
pipe.  Live  steam  blown  into  the  lower  compartment  causes 
the  wash  to  boiL  The  vapouii  go  up  through  the  curved  pipe 
into  the  neat  compartment  and  >o  oitua  the  conlenta  of  the 
lattei  to  boil  The  vapoui  (ion  the  Matod  compaitmcot 
then  pasKS  up  to  the  third  hi  the  >ame  manner.  The  vapour 
from  the  third  compartment  pauee  into  a  vessel  charged  with 
low  wines,  and  the  vapours  lO  ofatolned  are  finally  omdeiued, 
forming  whisky,  or  "  high  vines." 

4.  PabM-aUl  ffiuiy.— Scotch  tsd  Wih'palent^tlll'or 
"  grain  "  whiskies  are  manufactured  usually  with  a  mixed  grist 
ol  raw  and  malted  grain,  and  by  means  of  an  apparatus  uaualiy 
termed  the  "  patent,"  but  more  properly  called  Coffey's  atill. 
For  the  manulaclurc  d[  palent-iiill  whisky  a  grist  conUioing 
generally  li'/,  or  more  of  malted  barley  Is  employed.  The 
balance  conslBts  of  maiie  together  with  malted  and  luiraalted 
lye,  oats  and  wheat,  and  the  mixture  of  graka  employed  vane* 
at  diSeienl  ditlilleiles.  The  maahing  takes  place  as  a  general 
rule  la  an  ordinary  mash-tun,  and  calla  (oc  do  q>ecial  mention. 
The  femwDtttion  is  conducted  In  much  the  tame  way  a*  at  pot- 
still  dittnieties,  eicept  that  at  some  patent-etill  distilletiea 
bakers'  yeast  b  made  it  is  conducted  <hi  somi 
Imes,  the  rondiikms  bdng  adjusted  so  as  to  suit  t 
of  a  healthy  typeofyeaslolapatticulailype.  P( 
of  thta  description  it  is  well  lecogniled  that  the  nse  of  selected 
or  pure  yeast  is  necessary.  The  feimentinp  vessels,  wuh 
chargers,  be,  are  much  the  same  as  In  (he  pot-still  distilleiy 
exc^E  that,  they  are  a(  much  larger  site.  The  "  patent  "  Rill 
was  invented  by  Aeneas  CoScy  in  the  early  part  of  Ibe  iqtb 
century  with  a  view  of  accompUihing  in  one  operation  that 
which  neceasitatas  several  operations  in  the  pot-stlU,  ol  economiz- 
ing time,  fuel,  and  material,  and  alio  of  oblaiolng  at  will  a  qiirit 
«f  a  higher  purity  than  IbaC  which  can  be  got  by  the  pal-stUL 
It  is  sometimes  staled  that  the  palCDl  Hill  does  not  produce 
vhisky.  but  merely  plain  q>irit  or  sluriiol,  but  as  a  inxtler  ot 
fact  thla  is  not  the  case.  It  can  be  BO  worked  by  selecting  the 
proper  ■"■*»"'■''  and  by  running  Ihe  itlll  In  a  particular  way  as 
to  produce  an  article  which  is  m«t  distinctly  a  potable  spirit 
ol  the  chanctec  of  whisky.  It  can  also  be  employnl  by  altering 
the  proportion  of  the  materials  and  by  runnmg  the  stIU  dUerenlly 
to  produce  a  qdrit  srhicb  may  be  used  for  purposes  of  metlqi' 
tation,  oc  ivhlch  may  pass  through  the  hands  of  the  rectifier 
and  emerge  ti  plain  qiitit  01  alcohol  pure  and  simple.  It  ii,. 
however,  quite  impossible  to  obtain  frem  the  CoSey  tilll  a  really 
ptalo  or  silent  ^lirit  such  as  that  produced  by  some  ol  the  stills 
on  tbc  cootinest  ol  Europe;  in  order  to  ^tain  this  type  ol  ^irit. 
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the  product  of  the  patent  slitl  b  treated  by  Ihe  lectllier  In  s 
qKcjal  rectifying  still  with  charcoal  and  potash.  :  In  certain 
details  the  CoSey  still  has  been  modified  since  it  was  devised  by 
the  mventor,  but  in  principle  it  has  been  very  little  altered. 
Although  it  docs  not  in  some  respects  compare  with  some  of  the 
modem  continental  rectifying  stills,  it  must  be  remembered  that 
it  Is  not  made  for  the  purpose  of  obtaining  pure  alcohol,  and 
from  this  point  dI  view  it  is  a  remarkable  tribute  to  the  ingenuity 
ol  CoEey  that  be  should  at  so  early  a  date  have  designed  so  peiiect 
an  appuatus. 
The  nil!  lb 


n  WilUiDi 


le  nf  the  type  denjned  by  Mi 
Itch  grain  whiiky  dljillLefies-  . 
□siting  ot  two  adjacent  colnmi 


Tbo 


ibdivided  into  a  number  of  chainbers  by  perforated  copper  plaKs. 
be  main  itiucture  ii  of  wood  hrmly  traced  with  iron.  Each  com- 
utnent  communicates  with  the  nekC  liy  means  ol  a  drop  pipe 
nndiog  tlighUy  above  the  level  of  the  plate  and  passing  downwards 
to  a  cup,  which  forma  a  water  seal  or  JoJat.  Each  canaartmeat 
aim  Btted  with  a  lalety  valve  la  ease  ol  the  platea  choliiag  or  of 
Le  pressure  riflng  unduly-    At  Ibe  beginning  el  the  opeiaivM  both 

-  (he  hue  of  the  analyser  pastes  upwards  through  it.  and  iben  10 
bottom  ol  Ihe  rccll&a  by  means  of  the  pipe  B  {lermed 
low-wines  vapour  pipe),  and  then  uo  IhitHiili  Ibe  rectifier. 
._  ,....   __. K;..  ...  ^  J,  pumped  up 

Th'e'^  A  run 
inl  C,    ftm  here  (KlU  cema  il  is  pumpnl  is 


When  both  coluinu  are  Sled  ? 
from  the  wash  charger  Ihroogh  I 
of  the  rectlBer,  which  it  eolers  1 
from  the  tbp  10  Ihe  bottom  ol  tbi 


Che  copper  plate  Idrmlnf  the  base  of  the  compaicment. 
UDtU  us  level  reachea  the  top  o(  the  &iB  drop  pipe.  1 
it  passa  Into  Ihe  cup  on  the  plate  b^ow  and  la  our  □□ 
plate.  Tbe  drop  pipes  being  trapped  by  the  cupi  the  ai 
pass  upwards  tlirough  Ihe  lormer.  In  thia  way  tbe 
ihimigli  companment  to  compartment  at  the  analyser  uc 


I  llicO  upwards  throi^  tl 
SepipSX 


.   ..  '^nTri 

they  reach  the  bue  ol  ihe 

te,  but  of  a  stout  copper 
;aKU  up  about  two  inches 
-med  the  spirit  plale.    It 

om  the  Huit  plate  cham- 
iUustiacioa  (DCher  to  Ihe 

mdeniation,  by  means  of 
a  In  Ibe  Olusuation.    In 


lower  bnline-poinr  than 
Mher  with  a  large  volunie 

ih.  past  out  of  Ihe  top  </ 

.     Incondcniiblegu"  pipe  E,  and  Ibeocc 

:cDiL  Theqiirit obtaiaedisof higbetrengtb, 

TM._  , 'stile  constituents  «  che'wsRh, 

us  out  ol  [he  base  of  the  recti- 
aave^d.  After  the  apparatus 
ibI  <nl  which  Boats  in  a  layer 

.J  iiwil  is  ■n~<~»rf  aB.-  Tbe 

Ibcdil  vessel,  which  sdll  contains  a  little  afcobol. 
I  to  remove  the  last  trace  of  tbe 
1  (0  cool  the  alcoholic  vapours 
I  cDcnpsr*d  with  the  ordinnry 
the  hot  alcohol  vapours  heat 


rd  by  an  opentor  standing  on -the 

jble  by  means  of  the  mmpling  appa- 

tbe  qualily  and  strength  of  Che  spirit  snd  of 
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«r3i  poSSiU^Sct.      ^^  I  ••"■  ""^  *««™  raodiuoM  ud  mliktiom.  employ  pm 


4lcobal.     Ii  b  gcacrally  c 

thM  the  matt  tuitUctoiy  wty  m 

btcndcd  lor  technical  puipoicm  a  ilui 
which  comliu  in  ^AAin^  a^  gf  the 
inficdicnts  which  would  ordiiunty  Ik 


not  ialerfcR  with  the  mi 
tiie  ^>ccific  utide  in  quolion.  In 
the  yui  1906  the  total  quuuiiy  at 
"  induNrill  methylited  ^uit  "  em- 
ployed in  the  United  Kinsdoea  wn 
i|04iJ71Praof(aUoiB.  Tbequuitiip 
of  pnic  ilcoliol  emplovcd  in  ihe  ame 
year  wu  US415  filloDs;  for  Ihe 
luse  period  Ihr  loul  quutily  of 
ordinery  methyliied  ^jirit  prodnced 
wu  6,osj,i85  gaUoD*.  Od  the  coa- 
linenl  of  Europe  u«l  io  Ameria 
ilcobol  ii  nied  in  the  induslrie*  Id  ■ 
i  crater  eitoil  ihin  i*  ihc  cue  is  the 
United  Kingdom. 

The  nw  materiili  senenny  tn- 
ployed  in  m^og  bduitriil  elcobd 
•re  the  lugit  bat,  tad  beet  or  cane 
Dolaua,  pontes,  miiic.  rice  and 
■imilaj  starchy  maHriaia.  The  manO' 
Iicture  of  ipiiit  lor  industrial  pur. 
poKi  in  many  rapecu  resemhla  the 
pmcea  (or  manufactDTing  poutdc 
qiiril,  hut,  broadly  ^leatiBs,  it  Bay 
be  laid  that  the  nw  materials  cai- 
ploytd  need  not  be  of  lo  high  a  due, 
and  that  the  main  object  of  the  dis- 

hi(fa  a  yield  d  alcobol  aa  poaiible. 
Tule  and  Oavoar  an  iccaodaiy  cob- 
tideiMion*,  althouch  in  tbe  case  ed 
Indiuttlal  alcaho)  employed  lot  loiBe 
piupow*— lot  initance,  lor  pbsrina- 
ceulical  preparationa — a  very  fine 
qkirit  ii  required.  When  heeta  or 
molaaiei  arc  employed  U 


•imple  one.  II  b«t> 
•ufariiulncted  from  them  in  mndi 
the  itme  way  u  ii  the  cue  in  the 
manufacture  at  lugai  itidl  <ice 
SucAi),  although  in  recent  yean  a 
Fio.  9.-Diagmm  ot  a  Cofley  Slilh    (Meen  R.  Willi™  »  Co.,  Alloa-)  1^^°^  '^^^'^^^y"^ 


ImJuitnal  AleirM. — By  Laduatriil  alcohol  ii  undenlood  ipirit 
which  b  employed  for  other  than  potable  puipoiea.  Alcohol 
b  largely  empU^rd  in  the  induitriet  ud  arta^  and  for  domeilic 
purposes.  It  i*  chiefly  used  for  Ihe  manufacture  of  varnish, 
fine  cbemicall  and  dye-itu&*,  for  pharmaceutical  purposes,  and 
b  the  form  of  ordinary  methylated  iiurit  for  lighting  and  heating. 
Ordinary  methylated  spirit  For  donaeitic  purpoics  ii  prepared 
in  tbe  United  Kingdom  "by  adding  10  pails  of  wood  naphtha 
and  a  small  quantity  of  mineral  n^>litha  to  qo  parti  of  strong 
^>irit.  Tbb  qiirit  may  be  employed  duly  free  for  any  purpoie, 
except  that  it  may  nol  be  purified  in  lucb  a  maimcc  a*  to  produce 
pun  alcohol  or  a  potable  ipirit.  Up  to  the  year  i^oS  British 
manufacturen  were  forced  dihec  to  uae  ibis  spirit  or  to  pay  the 
full  duty  if  they  wished  to  uae  any  other  variety.  As  a  reiult 
of  the  recommendations  of  the  industrial  alcohol  committee 
of  1904-1905  tbe  Revenue  Act  of  lood  contained 
modifying  this  undesirable  state  of  affairs  Manufacli 
now  UH  a  vcdil  "  industrial  mtthyUled  spirit,"  which  1 


the  preparation  of  potato  mashes  has  been  employed.  Tbo 
sugar  present  in  the  beet  and  in  molaslea  b  doc  directly  tcf- 

SDuU  quantity  of  mineral  acid.  The  aacchariae  aolutioo  is 
then  pitched  with  yeast  and  fermented  la  the  ordinary  way- 
Potatoes,  maize,  rice  and  other  starchy  tnalerials  are  generally 
treated  under  pressure  with  steam  in  a  ckae  vend  lemHl 
a  converter.  Thb  method  entirely  dimpti  the  Match  cdls, 
and  10  nnden  the  itarch  very  readily  convertible.  Win  the 
presiuR  "  cooking  "  ia  completed  tbe  mash  is  run  out  ot  tbe 
convener  into  the  mash  tun  pn^Jet,  where  It  b  treated  with  a 
minimum  quantity  of  mall  at  the  most  suitable  lempcnttnt- 
The  wort  obtained  Is,  afler  (ai  a  rule)  removing  a  pan  at  the 
husks  and  skins  by  meani  of  qiecial  michinery,  pitched  with 
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Snwbida.  Of  late  yean  a  procctthts  been  diioovered  whereby 
these  disadvantages,  as  far  as  industrial  spirit  is  concerned,  are 
entirely  overcome.  It  has  been  known  for  some  time  that  certain 
micro-organisms  (or  rather  the  ensymes  contained  in  them) 
possess  the  power  of  converting  the  starch  directly  into  ferment- 
able iugar,  and  further  of  splitting  up  the  latter  into  the  usual 
products  of  alcoholic  fermentation.  Among  the  organisms  of  this 
description  first  known  may  be  mentioned  the  moulds,  AsparpUus 
Orytae  and  EuraUmn  Orytae.  Later  A.  L.  C.  Calmette  dis- 
covered a  mould  to  which  he  gave  the  name  Amylomycet  Rouxiif 
which  was  employed  by  A.  CoUette  and  A.  Boidin  for  producing 
alcohol  on  an  industriad  scale.  Since  then  Boidin  has  discovered 
another  mould  to  which  he  gave  the  name  of  Mucor  fi,  which 
possesses  advantages  over  the  other  micro-organisms  named 
inasmuch  as  it  works  more  rapidly  and  in  a  more  concentrated 
wort.  The  amylo  process,  as  this  method  of  producing  alcohol 
is  termed,  is  now  worked  on  a  very  la^ge  scale  in  many  countries. 
The  process  consists  in  inoculating  a  sterile  (mostly  maixe  or 
rice)  mash  in  a  dosed  vessel  with  a  very  small  quantity  of  the 
spores  of  the  mould,  passing  filtered  air  through  the  liquid  for  a 
certain  time,  thus  causing  the  material  to  develop  very  rapidly, 
and  subsequently  inducing  fermentation  by  the  addition  of  a  pure 
yeast  culture.  The  mould  is  of  itself  capable  of  fermenting  the 
sugar  produced,  but  it  is  found  that  the  yeast  acts  more  quickly, 
and  will  stand  a  greater  percentage  of  alcohol,  than  the  former. 
The  whole  process  occupies  about  five  days.  The  advantages 
accruing  from  operating,  as  is  the  case  in  the  amylo  process,  with 
sterile  worts  are  enormous,  inasmuch  as  undesirable  bacterial 
and  side  fermentations  are  impossible.  The  quality  and  yield 
of  the  alcohol  is,  owing  to  this  fact,  considerably  improved.  The 
fact  that  no  malt  is  employed  leads  to  a  further  very  considerable 
economy.  The  general  course  of  operations  in  the  amylo 
process  may  be  gathered  from  fig.  xa   The  maixe  or  other  raw 


Fig.  la — Diagram  of  the  Amylo  Ftoccm. 

material  is  steeped  in  the  vessels  AA  with  a  sufficient  quantity 
of  dilute  add  to  convert  the  secondary  into  primary  phosphates. 
When  the  steeping  operations  are  complete  the  material  passes 
into  the  converten  BB.  After  conversion  is  completed  the 
disintegrated  material  passes  into  the  vend  C,  and  thence  by 
means  of  the  pipe  D  to  the  fermenting  vessds  EEE.  After 
fermentation  is  completed  the  wash  passes  to  the  still  F. 

It  is  impossible  at  present  to  employ  the  amylo  process  in 
its  most  satisfactory  form  in  the  United  Kingdom  owing  to  the 
fact  that  it  is  necessary  in  order  to  take  full  advantage  of  the 
process  to  employ  a  thick  wort,  i.e.  one  from  which  the  husks 
have  not  been  removed.  The  gravity  of  a  wort  of  this  descrip- 
tion cannot  be  taken  by  the  saccharimeter  prescribed  by  the 
spirit  Acts,  but  no  doubt  this  difficulty  will  in  time  be  over- 
come. Tlie  average  yield  by  the  amylo  process  is  from  one  to 
one  and  a  half  gallons  a  cwt.  of  raw  material  more  than  is  the 
case  with  the  processes  ordinarily  employed  in  the  United 
Kingdom. 

DiUiUatum  of  Industrial  AUoM.—K  still  intended  for  the 
distillation  of  industrial  alcohol  should  be  so  deVised  as  to  3rield 
a  spirit  of  the  greatest  strength  and  purity  in  the  most  economical 
manner.  Stills  are  now  constructed  which  jridd  in  one  opera- 
tion a  spirit  containing  up  to  98%  of  absolute  alcohol,  and  free 
from  all  but  the  merest  traces  of  aldehyde,  fusd  oil,  &c.  (fore- 
shots  and  tailings).  An  excellent  still  of  this  kind  is  that  of  R. 
Ilges.  He  takes  advantage  of  the  fact  that  if  a  liquid  containing 
S5%  of  alcohol  is  boiled,  the  quantity  of  fusel  oil  in  the  vapour 
is  equal  to  the  amount  in  the  remanent  fluid,  and  that  if  the 
percentage  of  alcohol  is  less  than  15%  the  amount  of  fusel  oil 
in  the  vapour  is  greater  than  that  in  the  liquid.    It  is  therefore 


possible,  by  working  on  proper  lines,  to  remove  the  whole  of 
the  fusd  from  the  mash  by  a  single  operation.  By  subjecting 
the  vapours  so  obtained  to  a  cardully  regulated  dephlegmation, 
the  fusd  oil  condenses,  together  with  the  steam  and  a  certain 
proportion  of  alcohol---in  practice  15%.  By  further  cooling 
the  liquid  so  obtained  the  fusd  separates  out,  and,  being  specific- 
ally lighter,  rises  to  the  surface  of  the  watery  spirit,  and  is  then 
eadly  removed.  This  form  of  still  is  so  arranged  that  any  change 
from  the  correct  temperature  necessary  for  the  adequate  separa- 
tion of  the  concentrated  "  feints  "  into  two  layers  is  automatically 
corrected  by  the  admission  of  more  or  less  cooling  liquor  to  the 
refrigerating  pipe  coiled  round  the  dephlegmating  column. 
The  "  foreshots  "  (aldehyde,  &c.)  are  remov^  by  submitting 
the  alcoholic  vapour  passing  through  the  main  dephlegmator 
to  further  purificatioiL  The  Ilges  apparatus  yidds  three  con- 
tinuous streams  of  fine  spirit,  fusd  oil,  and  foreshots  respectivdy. 

By-produets  of  Ftrmeniatum  and  DisHUatioH. — ^The  main  con- 
stituent of  spirits  is,  of  course,  ethyl  alcohol— «pirit  of  wine — 
but  all  q>irits  contain  small  but  varying  quantities  of  by-products 
and  it  is  by  these  that  the  character  of  a  spirit  is  determined. 
The  by-products  are  mainly  formed  during  fermentation,  but 
are  also  to  a  certain  extent  pre-existent  in  the  raw  materials, 
or  may  be  formed  during  the  operations  preceding  and  succeeding 
fermentatioiL  The  nature  of  the  by-products  is  complex,  and. 
varies  sensibly  according  to  the  raw  materials  employed  and 
the  methods  (^  malting,  mashing,  fermentation  and  distillation. 

The  by-products  may  be  classified  as  follows:  (a)  higher 
alcohols'--iisually  going  under  the  name  of  fusd  oil;  (6)  esten; 
(c)  fatty  adds;  (d)  fatty  aldehydes  and  acetals;  (e)  furfuryl 
aldehyde;  (J)  terpene,  terpene  hydrate  and  ethereal  oils; 
and  (g)  volatile  bases.  The  higher  akokals  consist  of  mixtures 
of  fatty  alcohols  (CJEUi  -f  lOH),  containing  three  or  more  atoms 
fA  carbon  in  which,  as  a  rule,  amyl  alcohol  (CiHnOH)  predomi- 
nates. The  fusd  oil  of  British  pot-still  q>irits  is  chiefly  composed 
of  amyl  and  butyl  alcohols,  whereas  in  patent  spirits  propyl 
alcohol  preponderates,  that  is,  in  the  finished  or  fine  spirit,  since 
the  fusd  oU  separated  from  patent  spirit  in  the  course  of  distil- 
lation consists  mainly  of  amyl  and  butyl  alcohols.  Broadly 
speaking,  the  higher  alcohols  present  in  pot  are  of  higher  mole- 
cular weight  than  those  in  patent  qsirits.  Potato  fusd  contains 
a  high  proportion  of  isobutyl  alcohol,  grain  fusd  of  n-butyl 
alcohol  The  acid  present  in  spirits  is  dhiefly  acetic  add,  but 
small  quantities  of  other  adds  are  also  found.  The  esters, 
formed  by  the  interaction  of  alcohols  and  adds  chiefly  during 
the  fermenting  and  distilling  operations,  consist  almost  entirely 
of  fatty  add  radides  in  combination  with  ethyl  and,  to  a  minor 
extent,  am^  alcohol  Ethyl  acetate  (acetic  ester)  is  the  main 
constituent  of  the  esten,  the  olhen  bdng  mainly  ethyl  valerate, 
butyrate  and  propionate.  Oenanthic  ether  (ethyl  pdargonate) 
b  one  of  the  characteristic  esten  of  brandy.  Furfuryl  aldehyde 
(furf urol)  is  a  characteristic  product  in  pot-stiH  q>irits,  although 
it  occun  -to  a  greater  or  less  extent  in  patent  spirits  according 
to  the  degree  of  rectification.  It  is  probable  that  the  furfural 
is  formed  by  the  splitting  up  of  a  part  of  the  pentoses  contained 
in  the  wort.  It  was  formerly  thought  that  its  occurrence  in 
relatively  large  quantities  in  pot-still  spirits  was  due  to  the  char- 
ring effect  of  the  action  of  the  fire  gases  on  the  carbonaceous 
matter  adhering  to  the  bottom  and  sides  of  the  still,  but  the  author 
has  shown  that  this  is  not  the  case,  inasmuch  as  he  has  found 
that  spirits  disriUed  by  means  of  a  steam  jacket  instead  of  direct 
fire  contain  quite  as  much  furfurd  as  those  distilled  in  the  old 
way.  Terpene  and  terpene  hydrate  are  characteristic  constituents 
of  grain  fusd.  Although  the  ethereal  oils  appear  to  play  an 
important  part  in  determining  the  character  of  a  spirit,  too  little 
is  at  present  known  of  these  substances  to  warrant  any  closer 
description. 

Effect  of  Maturing  on  the  By-produOs.—Thzt  potable  spirits 
(excepting,  of  course,  pure  alcohol)  and  wine  are  greatly  improved 
by  age  is  an  undeniable  fact,  and  bne  that  has  been  recognised 
for  many  hundreds,  and  even  thousands,  of  yean.  Thus  in 
the  gospel  of  St  Luke  we  have  the  statement  "  that  no  man 
having  drunk  old  wine,  straightway  desireth  new:  for  he  saitb. 
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The  old  is  better/'  And  again  in  the  Apoaypha, "  New  friends 
are  like  new  wine:  when  it  is  old,  thou  shalt  drink  it  with 
pleasure."  There  is  little  doubt  that  the  beneficial  effect  of  age 
on  the  character  of  spirits  is  due  to  the  chaAges  effected  in  the 
character  and  quantity  of  the  by-products,  but  the  exact  nature 
of  these  changes  is  by  no  means  dear.  Such  improvement  as 
takes  place  is  apparently  connected  in  some  way  with  the  free 
access  of  air  to,  or  rather  the  satisfactory  ventilation  of,  the 
containing  vessel;  for  spirits  preserved,  entirely  in  glass  undergo 
relatively  little  change,  either  in  taste  or  in  chemical  composition, 
whereas  cask  storage  materially  affects  both  these  factors. 

Concerning  the  changes  which  take  place  during  maturation. 
It  was  formerly  believed  that  the  higher  alcohols  decreased  with 
age,  and  that  the  main  reason  of  the  improvement  noticeable 
in  mature  spirits  was  due  to  this  fact.  The  author  has,  however, 
shown  conclusively  that  this  is  not  the  case,  but  that  on  the  con- 
trary the  higher  alcohols  generally  increase  during  maturation. 
This  decrease  is  not  absolute,  but  only  relative,  and  may  be  due 
to  the  fact  that  the  higher  alcohols  are  leas  volatile  than  ethyl 
alcohol.  There  is  a  decided  increase  during  maturation  of  both 
the  volatile  and  non-volatile  acids.  On  the  whole  also  the 
esters  and  aldehydes  generally  tend  to  increase,  but  not  to  so 
great  an  extent  as  was  formerly  believed  to  be  the  case.  There 
is,  however,  a  marked  decrease  in  regard  to  furfuroL  The  type 
of  cask  exercises  a  marked  influence  on  the  course  of  maturation; 
and,  as  regards  whisky,  spirit  stored  in  a  sherry  cask  undoubtedly 
matures  more  quickly  than  that  contained  in  a  plain  wood  cask. 
The  relative  humidity  of  the  cellar  in  which  spirit  is  stored  has 
a  very  great  effect  on  the  course  of  maturation.  In  a  very  damp 
cellar  the  spirit  will  lose  alcohol  very  rapidly  and  as  a  result  Ul 
those  changes  which  are  favoured  by  these  conditions  will  take 
place  with  relative  rapidity.  On  th^  other  hand,  in  a  very  dry 
cellar  the  loss  of  alcohol  is  relatively  smaller  than  that  of  water 
(cf .  Schidrowitz  and  Kaye,  Joum,  Soc.  Chem.  Ind.^  June  1905). 

Physiological  Effects  of  Spirit  By-products. — ^The  nature  of  the 
physiological  effects  produced  by  the  ingestion  of  spirits  varies 
considerably,  not  only  according  to  the  class  of  spirit  (s.e. 
whether  whisky,  brandy,  rum,  &c.)  consumed,  but  also  with  its 
condition  («.«.•  whether  new  or  old,  and  so  on); and  there  is  no 
doubt  that  the  causation  of  these  phenomena  is  intimately 
connected  with  the  nature  and  quantity  of  the  by-products,  to 
which,  as  has  been  already  said,  the  character  pf  the  spirit*  is 
due.  G>mmenting  on  a  sta.t^ment  in  Bailey's  Book  of  Sports  to 
the  effect  that  wine  and  brandy  had  a  tendency  to  make  a  man 
fall  on  his  side,  whisky  to  make  him  fall  forward,  and  dder  and 
perry  to  make  him.  fall  on  his  back,  Sir  T.  Lauder  Bnmton 
{Evidence^  Spirits  Committee^  1891)  suggests  that  these  state- 
ments— ^if  correct — might  indicate  definite  injury  to  various 
parts  of  the  cerebellum.  Thus,  if  the  anterior  part  of  the  middle 
lobe  of  the  cerebellum  is  injured,  the  animal  tends  to  fall  forward; 
when  the  posterior  part  is  affected,  the  head  is  drawn  backwards, 
&c.  Brunton  is  inclined  to  believe  that  the  varying  action  of 
different  spirits  may  be  due  to  the  specific  action  of  specific 
products  on  the  separate  nerve  centres.  .  Thus  the  cause  of  the 
epileptic  convulsions  produced  by  the  injection  of  absinthe  has 
been  traced  to  the  specific  action  of  the  chief  flavouring  agent 
of  this  liqueur. 
'  In  view  of  the  doubt  which  modem  research  has  thrown  on  the 
older  theories,  to  the  effect  that  the  improved  character  of  a 
mature,  as  compared  with  a  new,  spirit  is  due  to  the  decrease  in 
the  quantity  of  the  higher  alcohols  (f  .e.  the  fusel  oil),  a  discussion 
of  the  specific  action  and  relative  toxicity  of  these  bodies  may 
seem  superfluous,  more  cspedally  as  they  occur  in  quantities 
which  are  apparently  incapable  of  producing  serious  effects.  As, 
however,  there  is  considerable  reason  for  believing  that  the 
higher  alcohols  do  influence,  at  any  rate,  the  flavour  of  the  spirit 
a  brief  reference  to  their  physiological  action  seems  to  the 
author  not  out  of  place.  Broadly  speaking,,  the  toxicity  of  the 
fatty  alcohols  increases  with  their  molecular  weight.  Dujar-din- 
Beaumetz  and  Audig€  found  that  the  lethal  dose  for  dogs  was 
5-6  grammes  per  kilo-body-weight  for  ethyl  (ordinary)  alcohol; 
3-75  grammes  for  propyl  alcohol;  x-8  grammes  for  butyl;  and 


t'S  grammes  for  n-amyl  alcohoL  It  is  interesting  to  note  that 
the  experiments  of  these  investigators  were  ctmducted  cbuAj 
with  the  pig,  as  the  digestive  organs  of  the  latter  animal  are  ray 
similar  to  Uiose  of  man,  and  also  because  the  pig  is  apparaitly 
the  only  animal  which  willingly  takes  alcohol  vith  its  food. 
With  r^ard  to  the  action  of  spirits  generally,  the  xnvesdgaUn 
named  above  found  that  the  digestive  organs  of  pigs  fed  fs 
thirty  months  with  pure  alcohol  alone  were  not  affected,  whereas 
the  animals  treated  with  simUar  quantities  of  imperfectly  purified 
spirit  (whether  derived  from  tiie  beet,  the  potato  or  from  graia) 
suffered  oonaiderably. 

Of  late  years  the  attention  of  pharmacologists  has  beeo 
directed  to  furfurol  eq>ecially,  and  the  aldehydes  g»ecally, 
as  being,  at  any  rate  in  part,  the  cause  of  the  unpleannt  after 
or  by-effects  of  certain  q>irits.  Curd  and  others  showed  thai 
iuriurol  in  certain  doses  is  poisonous  to  animals.  Brunton  and 
F.  W.  Tiinnirliffe  demonstrated  a  poisonous  action  of  this  sab- 
stance  upon  man,  and,  comparing  the  after-^ects  upon  animals 
of  Q>irits  contaming,  and  freed  from,  aldehydes,  found  ocrtain 
important  physiolo^cal  differences  between  them.  I.  Guaxtscfcl 
and  A.  Mosso  first  drew  attention  to  the  fact  that  numerooi 
samples  of  reputedly  pure  spirits  contained  small  qiuantities  of 
cotain  vdatile  bases  ol  an  alkalnidal  nature.  They  apparently 
belong  to  the  pyridine  series,  and  have  effects  similar  to  those  of 
strychnine.  £.  Bamberger  and  Einhom  discovered  the  iffcsesoe 
of  pyridine,  dimethylpyridine  and  other  bodies  belnnging  to 
the  same  aeries,  in  commercial  fusel  oiL  It  is  possible  that  the 
existence  of  these  volatile  bases  in  spirit  may  have  given  rise 
to  the — on  the  face  of  it  absurd:— suggestion  that  tar  bases  have 
been  used  as  adulterants  of  whisky.  It  appears  likdy  that  the 
formation  of  the  bases  in  question  Is  connected  with  the  use  of 
inferior  or  decaying  grain  or  maize.  Thus  the  spirit  produced  in 
Sweden  in  1879  wasparticuUriy  bad  and  had  very  curious  effects, 
and  it  was  found,  on  investigatK>n  by  M.  Huss,  that  it  hid 
actually  been  laigdy  prepared  from  decomposing  grain.  More- 
oyer,  C.  Lombroso  diiscovered  an  alkaloidal  boidy  in  decayed 
maize,  the  action  ol  which  was  not  unlike  that  of  strydnune. 
The  quantities  of  these  bases  which  have  been  found  in  spirit* 
are  very  small,  but  it  must  be  remembered  that  sabstanos  are 
known — such  as  abrine,  for  instance — ^which  have  marked  effects 
in  practically  unwdghable  quantities.  It  Is  possible  that  these 
volatile  bases  may  be  responsible  for  some  of  the  effects— very 
similar  to  alkaloidal  poisoning — produced  by  crude  spirits  SBch 
as  Cape  "  smoke  "  and  the  cheap  Portuguese  liqtieura. 

Having  described  the  nature  and  effects  of  spirit  by-prodctu, 
and  the  changes  occurring  in  them  during  storage,  the  questioa 
that  arises  is:  How  is  the  knowledge  gained  by  sdentific  reseuth 
in  this  direction  applied  in  practice?  It  may  be  «aid  that  the 
old  adage  "  prevenUon  is  better  than  cure  "  holds  good  in  tbe 
q>irit  industry  as  elsewhere,  and  the  distiller,  therefore,  tries  as 
far  as  possible  to  avoid  the  formation  of  those  by-products  which 
are  objectionable,  or  at  any  rate  to  remove  them  during  the 
course  of  manufacture.  These  methods  for  obtaining  a  satis- 
factory potable  spirit  are  so  far,  however,  only  successful  up  to 
a  -certain  point,  and  the  distiller  is  therefore  bound  to  have 
recourse  to  prolonged  storage  or  to  one  of  the  many  artificial 
processes  of  purification  and  maturing,  the  majority  of  which 
have  been  devised — ^with  varying  succ^s — during  recent  years. 
Referring,  in  the  first  place,  to  what  may  be  called  the  natonl 
or  "  preventive  "  methods  for  the  production  of  a  wcU-fla^iKiTed 
spirit,  it  is -necessary  (o)  that  the  water  supi^y  (for  stecpi^. 
mashing,  Sic.)  be  a  good  one;  (6)  that  no  mouldy  or  inicrior 
material  be  used;  (c)  that  mashing  heats  be  kept  within  reason- 
able limits;  (d)  that  refrigerators  be  constructed  so  as  to  avoid 
bacterial  infection ;  (e)  that  the  "  souring  "  of  tbe  won  be  c«- 
ducted  on  proper  h'nes;  (/)  that  a  favourable  and  vigorous  tyyt 
of  yeast  be  used;  and  (g)  that  stills,  &c.,  be  kept  perfectly  rton. 
Coming  next  to  the  methods  ordinarily  or  frequently  employed 
by  distillers  for  eliminating  the  undesirable  by-products,  which, 
despite  all  care,  are  formed  in  the  course  of  manufacture,  the 
most  important  undoubtedly  is  purification  by  ratiooa)  fractiosal 
distillation.     By  properly  regulating  the  distilling  heats,  by 
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using  a  well-devised  still,  both  in  the  first  instance  and  also  for 
rectifying,  a  product  very  free  from  fusel  oil,  *nd  especially 
from  fatty  aldehydes  and  volatile  ethers,  may  be  obtained. 
The  removal  of  acids — objectionable  chiefly  on  account  of  the 
unpleasant  decomposition  products  which  they  form  in  still — is 
carried  out  by  neutralizing  the  still  contents  with  an  alkaline 
medium.  The  alkali  so  used  also  decomposes  undesirable 
esters,  and  retains  some  of  the  aldehydes.  For  the  elimination 
of  fusel  oil,  treatment  with  charcoal  is  the  most  common  method. 
Luck  has  suggested  for  this  purpose  the  passing  of  the  alcoholic 
vapours  through  petroleum,  which  is  said  to  absorb  the  higher 
alcohols  much  more  easily  than  it  does  ordinary  spirit;  and  some 
distillers  have  successfully  tried  the  method  of  V.  Traube,  which 
consists  in  treating  the  spirit  with  a  saturated  aqueous  solution 
of  various  inorganic  salts.  This  causes  the  formation  of  a  super- 
natant layer,  which  is  said  to  contain  practically  all  the  fusel  oil 
as  well  as  the  greater  part  of  the  f oreahot  by-products,  t .e.  fatty 
aldehydes,  &c.^ 

Finally,  there  remain  for  consideration  the  artlfictd  maiuring 
processes.  These  are  exceedingly  numerous,  hut  it  may  be  said 
at  once  that  the  great  majority  of  them  are  hardly  to  be  taken 
seriously.  Thus  one  inventor,  acting  on  the  alleged  fact  that 
^irits  are  improved  by  lengthy  journeys,  suggests  that  a 
miniature  railway,  with  numerous  olMtaclcs  to  augment  the  roll- 
ing and  shaking  action,  be  laid  down  in  the  distiller's  ware- 
house. Of  the  methods  worthy  of  consideration  may  be  men- 
tioned, first,  those  depending  solely  on  the  action  of  currents  of 
Air,  oxygen  and  ozone.  They  exist  in  numerous  modifications, 
but  the  principle  involved,  broadly  speaking,  is  to  pass  a  current 
of  hot  or  cold  air  or  oxygen,  or  alternate  currents  of  hot  and  cold 
air,  or  a  current  of  ozonized  air,  through  the  liquid,  with  or  with- 
out pressure,  as  the  case  may  be.  According  to  the  patents  of 
£.  Mills  and  J.  Barr,  new  whisky  rapidly  acquires  the  character 
of  the  mature  sherry-cask  stored  spirit  if  the  action  of  alternate 
hot  and  cold  air  currents  be  assisted  by  the  addition  of  a  little 
sherry  and  a  minute  trace  of  sulphuric  acid,  the  latter  being 
subsequently  neutralized  by  lime.  Secondly,  there  are  the  pro- 
cesses which  make  direct  or  indirect  use  of  the  electric  current. 
Of  the  indirect  methods  in  this  class  may  be  mentioned  that  of 
Hermite,  which  consists  essentially  in  adding  an  electrolvsed 
solution  of  common  salt  to  the  spirit,  and  subsequently  redistill- 
ing. Thirdly,  the  processes  which  rely  on  accelerating  natural 
cask  action  by  artificially  reproducing  the  conditions  attendant 
on  the  latter  in  a  purposely  exaggerated  or  heightened  form. 
One  method  strives  to  obtain  this  object  by  heating  the  spirit 
under  iwessure  in  an  atmosphere  of  oxygen  in  a  vessel  containing 
a  quantity  of  oak  shavings.  This  process  certainly  seems  calcu 
lated  to  remove  a  portion  of  the  by-products,  for  the  "  grog ' 
obtained  in  A.  H.  Allen's  experiments  by  steaming  the  staves 
of  an  <4d  whisky  cask  contained  appreciably  more  fusel  oil  and 
esters  than  commercial  whisky.  Fourthly,  we  have  the  methods 
chiefly  dependent  on  the  action  of  cold.  R.  P.  Pictet,  by  cooling 
a  new  brandy  to  -So*  C,  is  said  to  have  obtained  a  liquid  which 
had  apparently  acquired  the  properties  of  a  twelve-year-old 
4)irit.  R.  C.  Scott's  process  consists  in  energetically  treating 
spirit  which  has  been  cooled  down  to  o*  C.  with  dry  filtered  air, 
and  the  operations  are  so  conducted,  it  is  said,  that  there  is  no 
loss  of  alcohol  or  of  the  important  aromatic  esters.  According 
to  the  published  data,  the  quantity  of  the  fusel  oil  is  materially 
reduced  by  this  method,  and  the  quality  of  the  q>irit  much 
improved.  None  of  the  above  processes  has  apparently  (although 
in  practice  they  may  g^ve  satisfactory  results)  been  devised  with 
a  view  to  effecting  the  direct  removal  of  those  specific  substances 
(furfurol.  other  aldehydes  and  volatile  bases)  wUch  later  research 
has  shown  to  be  present. to  a  greater  extent  in  new  or  inferior 
spirits  than  in  the  matured  or  superior  article,  and  to  some  of 
which,  at  any  rate,  owing  to  their  acknowleidged  toxicity  in 
very  small  quantities,  it  is  more  than  reasonable  (as  Lauder 

*  The  above  chiefly  applies  to  industrial  spirit,  in  the  manufacture 
of  which  a  product  wnich  is  practically  pure  alcohol  is  denred. 
These  roethoda  can  only  be  used  to  a  iimttra  extent  by  whisky  and 
brandy  distillera,  for  a  complete  removal  of  by-products  also  entails 
destruction  o(  the  spirit's  cnaractcr.. 
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Brunton  and  Tunnidiffe  have  pointed  out)  to  suppose  that  at 
least  a  part  of  the  evil  effects  by  drinking  new  or  inferior  spirit 
may  be  ascribed.  In  this  connexion  a  patent  taken  out  by  J.  T. 
Hewitt  is  of  interest,  inasmuch  as  it  deals  with  the  problem  of 
spirit  purification  on  seemingly  rational  scientific  lines.  This 
patent  takes  advantage  of  the  fact  that  furfurol  aud  similar 
aldehydes  can  be  removed  from  ^Hrits  by  distillation  with  phenyl- 
hydrazine-sulphonate  of  soda,  which  salt  forms  non-volatile 
products  with  the  substance  in  question.  (P.  S.) 

SPIRITUAUSH,  a  term  used  by  philosophical  writers  to 
denote  the  opposite  of  materialism,  and  also  used  in  a  narrower 
sense  to  describe  the  belief  that  the  spiritual  world  manifests 
itsdf  by  producing  in  the  physical  world  effects  inexplicable 
by  the  known  laws  of  nature.  It  is  in  the  latter  sense  that  it  is 
here  discussed.  The  belief  in  such  occasional  manifestations 
has  probably  existed  as  long  as  the  belief  in  the  existence  of 
spirits  apart  from  human  bodies  (see  Animism;  Magic,  &c.), 
and  a  complete  examination  into  it  would  involve  a  discussion 
of  the  religions  of  all  ages  and  nations.  In  1848,  however,  a 
peculiar  form  of  it,  believed  to  be  baaed  on  abundant  experi- 
mental evidence,  arose  in  America  and  spread  there  with  great 
rapidity,  and  thence  over  the  civilized  world.  To  this  movement, 
which  has  been  called  "  modem  spiritualism,"  the  present  article 
is  confined. 

The  movement  began  in  a  ^n^  f aitf  y.  Ini  848  a  Mr  and  Mrs 
J.  D.  Fox  and  their  two  daughters,  at  Hydesville  (Wayne  county), 
New  York,  were  much  disturbed  by  unexplained  knockings.  At 
length  Kate  Fox  (b.  1839)  discovered  that  the  cause  of  the  sounds 
was  intelligent  and  would  make  raps  as  requested,  and,  communi- 
cation being  established,  the  rapper  professed  to  be  the  spirit 
of  a  murdered  pedlar.  An  investigation  into  the  matter  was 
thought  to  show  that  none  of  the  Fox  family  Was  concerned  in 
producing  the  rappings;  bat  the  evidence  that  they  were  not 
concerned  b  insufficient,  although  similar  noises  had  been  noticed 
occasionally  in  the  house  before  they  lived  there.  It  was,  how- 
ever, at  Rochester,  where  Kate  and  her  sister  Margaret  (1836- 
1893)  went  to  live  with  a  married  sister  (Mrs  Fish)  that  modem 
spiritualism  assumed  its  present  form,  and  that  communication 
was,  as  it  was  believed,  established  with  lost  relatives  and 
deceased  eminent  men.  The  presence  of  certain  "  mediums  " 
was  required  to  form  the  link  between  the  worlds  of  the  living 
and  of  the  dead,  and  Kate  Fox  and  her  sister  were  the  first 
mediums.  Spiritualists  do  not  as  yet  claim  to  know  what  special 
qualities  in  mediums  enable  spirits  thus  to  make  use  of  them. 
The  earliest  communications  were  carried  on  by  m6ans  of 
"  raps,"  or,  as  Sir  William  Crookes  calls  them,  "  percussive 
sounds."  It  was  agreed  that  one  rap  should  mean  "  no  "  and 
three  "  yes,"  while  more  complicated  messages  were — and  are — 
oDtained  in  other  ways,  such  as  calling  over  or  pointing  to 
letters  of  the  alphabet,  when  raps  occur  at  the  required  letters. 

The  idea  of  communicating  with  the  departed  was  naturally 
attractive  even  to  the  merely  curious,  still  more  to  those  who 
were  mourning  for  lost  friends,  and  most  of  all  to  those  who 
believed  that  this  was  the  commencement  of  a  new  reveUtion. 
The  first  two  causes  have  attracted  many  inquirers;  but  it  is  the 
last  that  has  chiefly  given  to  modern  spiritualism  its  religious 
aspect.  Many  came  to  witness  the  new  wonder,  and  the  excite- 
ment and  interest  ^read  rapidly.  It  should  be  noted  that  expec- 
tations favourable  to  the  new  idea  had  already  been  created  by 
the  interest  in  mesmerism  and  the  phenomena  of  hypnotic  trance 
(see  Hypnotism),  widely  diffused  at  this  time  both  in  America 
and  Europe.  It  was  believed  that  information  about  other 
worlds  and  from  higher  intelUgences  could  be  obtained  from 
persons  in  the  sleep-waking  state.  Andrew  Jackson  Davis  {q.v.) 
was  in  America  the  most  prominent  example  of  such  persons;  his 
work.  The  Principles  of  Nature,  Her  Divine  Revelations  (New 
York,  1847),  was  alleged  to  have  been  dictated  in  "  clairvoyant  " 
trance,  and  before  1848  his  followers  were  expecting  a  new 
religious  revelation.  Many  reputed  "clairvoyants"  developed 
into  mediums  iq.v.).  The  "spiritualistic"  movement  spread 
like  an  epidemic.  "  Spirit  circles  "  were  soon  formed  in  many 
families.   There  is  Very  little  evidence  to  show  that  mediumship 
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arose  anywhere  tpontaneoualy,'  but  tbose  who  lat  with  the 
Foxca  were  often  found  to  become  mediums  themselves  and  then 
in  their  turn  developed  mediumship  in  others..  The  mere  reading 
of  acc»unts  of  stances  developed  the  peculiar  susceptibility  in 
somte  persons,  while  others,  who  became  mediums  ultimately,  did 
so  only  after  prolonged  and  patient  waiting. 

There  seems  to  have  been  little  practical  interest  in  spiritual- 
ism in  En^and  till  1852,  when  its  first  development  took  the 
form  of  a  mania  for  table-turning  {q.v.).  This  seems  to  have 
prevailed  all  over  Europe  in  1853.  In  England  it  was  greatly 
stimulated  by  the  visit  of  Mrs  Hayden,  a  professional  medium 
from  Boston,  in  the  winter  of  1852-1853.  Daniel  Dunglas  Home, 
the  next  medium  of  importance  who  appeared  in  London,  came 
over  from  America  in  1855;  and  for  many  years  almost  all  the 
chief  mediums  for  physical  phenomena  known  in  England  came 
from  the  United  States.  It  was  at  Keighley  in  Yorkshire — 
where  also  the  first  English  periodical,  the  Yorkshire  Spiritual 
TeUgrapkf  was  published  in  1855  and  onwards — that  spiritual- 
ism as  a  religious  movement  first  made  any  mark  in  England; 
but  this  movement,  though  it  spread  rather  widely,  cannot  be 
said  to  have  attained  at  any  time  very  vigorous  proportions.  It 
had  taken  more  hold  in  its  original  home  in  the  United  States 
of  America,  and  thence  it  has  spread  in  some  degree  to  most 
Christian  countries.  Nowhere,  however,  has  there  been  much 
religious  organisation  in  connenon  with  it,  and  the  force  of  the 
movement  seems  to  have  declined  rather  than  increased. 

In  the  present  article  it  is  impossible  to  give  an  exhaustive 
catalogue  of  the  phenomena  and  modes  of  communication  of 
modem  ^)iritualism.*  The  greater  part  of  the  phenomena  may 
be  divided  into  two  classes.  To  the  first  belong  what  may  be 
called  the  physical  phenomena  (g.v.)  of  spiritualism — those, 
namely,  which,  if  correctly  observed  and  due  neither  to  conscious 
or  unconscious  trickery  nor  to  hallucination  or  illusion  on  the 
part  of  the  observers,  eidiibit  a  force  acting  in  the  physical  world 
hitherto  unknown  to  science.  The  earliest  of  these  phenomena 
were  the  raps  already  spoken  of  and  other  sounds  occurring 
without  apparent  physical  cause,  and  the  similarly  mysterious 
movements  of  furniture  and  other  objects;  and  these  were  shortly 
followed  by  the  ringing  of  bells  and  playing  of  musical  instru- 
ments. Later  followed  the  appearance  of  lights;  quau-human 
voices;  musical  sounds,  produced,  it  is  said,  without  instruments; 
the  "  materiaUzation  "  or  presence  in  material  form  of  what 
seemed  to  be  human  hands  and  faces,  and  ultimately  of  complete 
figures,  alleged  to  be  not  those  of  any  person  present,  and  some- 
tiroes  daiined  by  witnesses  as  deceased  rdatives;  "  psycho- 
graphy,"  or  "  direct  writing  and  drawing,"  asserted  to  be  done 
without  human  intervention;  "spirit-photography,"  or  the 
appearance  on  photographic  plates  of  human  and  other  forms 
when  no  counterpart  was  visible  before  the  camera  to  any  but 
specially  endowed  seers;'  unfastening  of  cords  and  bonds; 
elongation  of  the  medium's  body;  handling  of  red-hot  coals; 
and  the  apparent  passage  of  solids  through  solids  without 
disintegration. 

The  second  dass  of  phenomena,  which  we  may  call  the 
automatic,  consists  in  table-tilting  and  turning  with  contact; 
writing,  drawing,  &c.,  through  the  medium's  hand;  convulsive 
movements  and  involuntary  dancing;  entrancement,  trance- 
speaking,  and  personation  by  the  medium  of  deceased  persons 
attributed  to  temporary  "  possession  "  {q.v.) ;  seeing  spirits  and 
visions  and  hearing  phantom  voices.,  lliis  dass  bears  affinity 
to  some  of  the  phenomena  of  hypnotism  and  of  certain  nervous 

*  It  is  possible  that  the  family  of  Dr  Phelps  were  unaware  of  the 
"  Rochetter  knodrings  "  when  the  disturbances  bcsan  in  his  house 
at  Stratford.  Connecticut,  in  1850  (see  Capron's  Uodkm  SpirituaUsm, 
its  Faels,  &c.);  but  these  disturbances,  as  recordedj  have  no  closer 
resemblance  to  the  ordinary  occurrences  at  a  spintualtstic  a^anoe 
than,  those  which  took  place  at  Tedworth  in  1661  (see  Glanvill's 
Sadducismus  Triumphatus)  and  at  Slawentik  in  1806  (iee  Kemer's 
Seherin  von  Preoorst),  and  others  too  numerous  to  mention. 

*  See  the  articles  on  Psychical  RESBAftCH;  Magic;  Coniubimg; 
Automatism;  Divination  ;  Crystal  Gazing  ;  HYrNonsM ;  ArrAU- 
TiONs:  Hallucinations;  Hauntincs,  &c. 

*  There  have  been  several  prof esuonal  photographers  (all  detected 
in  fraud  sooner  or  later)  who  made  it  their  business  to  take  photo- 


complalnta,  to  certain  epidemics  of  the  middlet  agea,*  aad  to 
phenomena  that  have  occurred  at  some  rdigious  revivals. 

In  a  third  class  must  be  placed  the  cure  of  disease  by  hesJiai 
mediums.  This  belongs  to  medical  psychology,  and  cannot  vd 
be  studied  apart  from  hypnotic  treatment  of  disease,  from  the 
now  well-recognized  power  of  suggestion  (9.*.),  from  ''fsith 
cures,"  "  mind  cures,"  *'  Christian  Sdence  "  and  cures  cminfttd 
with  other  forms  of  religious  belief  (see  Faith-Heaunc). 

Phenomena  falling  into  the  automatic  dass  axe  mudi  the 
most  common.  The  investigation  of  Carpenter  on  nnooDsdoos 
cerebration  and  of  Faraday  on  unconscious  muscular  action* 
showed  eariy  in  the  movement  that  it  was  not  necessary  to  look 
outside  the  medium's  own  personality  for  the  explanation  of  even 
intelligent  communications  unconsciously  conveyed  through 
Uble-tilting,  automatic  writing  and  trance-speaking-  -  provided 
the  matter  communicated  was  not  beyond  the  range  of  the 
medium's  own  knowledge  or  powers.  And  the  whole  subject  of 
the  action  of  the  subconscious  personality — the  "saUinuasl 
self  " — has  since  been  more  fuUy  worked  out  by  psycbok^sts 
and  notably  by  F.  W.  H.  Myers.*  No  one  conversant  with  tht 
facts  now  doubts  that  what  looks  like  possession  or  inspiratiott 
by  an  external  intelligence  may  generally  be  accounted  for  by 
subconsdous  mentation,  so  that  in  all  cases  ^here  no  natcnil 
effects  are  produced  except  such  as  can  be  attributed  to  the 
muscular  action  of  the  medium,  the  evidence  for  a  supemorattl 
interpretation  must  depend  on  the  content  of  the  communicatioa. 
Spiritualists  maintain  that  true  information  is  received,  mtidi 
is  provably  unknown  to  the  medium  or  other  persons  pscscnt,  or 
which  at  least  is  expressed  in  a  marner  obviously  bcyood  their 
powers;  and  they  attribute  this  to  extra-corporeal  intdUgenoes. 
Otheis,  while  not  going  so  far  as  this,  admit  that  the  oootest  ol 
the  communications  does  occasionally  exceed  the  medium's 
knovdedge  and  affords  evidence  of  telepathic  oomnranJcatkM 
(see  Telepathy)  between  living  persons.  Probably  most  per- 
sons who  have  studied  the  subject  would  now  be  Indined  lo 
go  this  length;  and  there  Is  some  evidence,  notably  in  oonncxioo 
with  the  trances  of  an  American  medium,  Mrs  Piper,'  which  has 
convinced  some  good  observers  that  the  hypothesis  of  occasionsl 
communication  from  deceased  persons  must  be  seriottsly  enter- 
tained.* Recently  the  Sodety  of  Psychical  Rcaeaidi  has 
obtained  from  various  persons  automatic  acrqyt  affoidiBg 
important  new  material  for  investigation  and  whidi  prima  lack 
supports  the  spiritualistic  hypothesis.  Whether  or  not  fuitha 
study  of  the  scripts  of  these  writers  confirms  this  hsrpotbesis,  it 
cannot  fail  to  throw  light  on  the  nature  of  \he  intdligence  in- 
volved. The  scripts  contain  some  matter  unknown  to  the  writcis 
and  in  particular  show  interconnexions  with  each  other  not  to  be 
accounted  for  by  knowledge  normally  possessed  by  the  writes.* 

At  no  period  of  the  spiritualistic  movement  has  the  dass  of 
physical  phenomena  been  accepted  altogether  withont  criridsm. 
Most  spiritualists  know  that  much  fraud  in  connexion  with  tbets 
has  been  discovered — ^frequently  by  spiritualists  themsdvcs— 
and  that  the  conditions  favourable  to  obtaining  them  arc  oftea 
such  as  favour  fraud.  It  is  with  a  full  knowledge  of  these  dificri- 
tles  in  the  way  of  investigation  that  they  maintain  that  mr 
mistakably  genuine  phenomena  are  of  constant  ocuuiema. 
Many  volumes  containing  accounts  of  such  phenomena  have 
been  printed,  and  appeal  is  often  made  to  the  mass  of  evidcaoe 
so  accumulated.  **  No  physical  sdence  can  amy  a  tithe  of  the 
mass  of  evidence  by  which  psychism  "  (t.e.  what  is  tisaally  csDed 
spiritualism)  "  is  supported,"  says  Serjeant  Cos.*    But  tka 

g;raphs  which  should  contain,  besides  the  normal  sitter. 
tions  of  deceased  friends.    For  an  account  of  these  see 
cf  the  Society  for  Psychical  Research,  vii.  s68. 
«  See  Hecker.  Epidemics  of  the  MiddU  itfcs  (i8m). 

*  Athenaeum  (July  3.  1853) :  Me  also  on  this  subject  ChcvitriL  De 
la  bytuette  divinatoire,  Ac.  (iSsa)* 

*  Human  Personality  and  its  Survioal  cfBedily  DeaA  (3  vols-  1903% 
\  See  Proceedings  (j  the  Society  for.  Psychical  ReseankT^  43^i 

vQi.  I ;  idii.  384:  xxiv.  351. 

•  See  F.  wTh.  Myers,  op.  cit. 

•  See  Proceedings  0/  ike  Society  fot  Psychica 
166;  xxti.  19:  xxiv.  3-338. 

0/  Man:  What  am  If.  (1879),  it  313. 
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majority  of  these  accounts  have  scarcely  aoy  sdentiflc  value. 
Spiritualists  have,  as  a  nile,  sought  to  convince  not  by  testimony 
but  by  ocular  demonstration.  Yet,  if  there  is  not  a  mass  of 
scientific  evidence,  there  are  a  number  of  witneisea— among  them 
distinguished  men  of  science  and  others  of  undoubted  intelligence 
— who  have  convinced  themselves  by  observation  that  phe- 
nomena Occur  which  cannot  be  explained  by  known  causes; 
and  this  fact  must  carry  weight,  even  without  careful  records, 
when  the  witnesses  are  otherwise  known  to  be  competent  and 
trustworthy  observers. 

Among  proposed  normal  explanations  of  these  phenomena 
that  of  hallucination  (9.9.),  including  illusion  as  to  what  is  seen 
almost  amounting  to  hallucination,  deserves  careful  considera- 
tion. Sensory  hallucination  of  several  persons  together  who  are 
not  in  a  hsrpnotic  state  is,  however,  a  rare  phenomena  outside 
the  s^nce  room  and  must  not  therefore  be  lightly  assumed  within 
it;  nor  is  it  in  most  cases  a  plausible  explanation  where  there  is 
general  agreement  not  only  of  all  the  witnesses  but  of  more  than 
one  sense  as  to  what  is  perceived,  as  distinguished  from  what  is 
inferred.  Nevertheless  something  of  the  kind  seems  occasionally 
to  have  happened,  especially  at  some  of  the  stances  with  Home.^ 

What  may  broadly  be  oUIed  "  conjuring  "  is  a  much  more 
probable  explanation  of  most  of  the  recorded  phenomena;  and 
in  the  vast  majority  of  cases  the  witnesses  do  not  seem  to  have 
duly  appreciated  the  possibilities  of  conjuring,  and  have  con- 
sequently neither  taken  sufficient  precautions  to  exclude  it  nor 
allowed  for  the  accidental  circumstances  which  may  on  any 
particular  occasion  favour  special  tricks  or  illusions.  The  ex- 
periments of  S.  J.  Davey  and  R.  Hodgson  should  be  studied  in 
this  connexion.*  At  a  spiritualistic  stance  the  medium  has 
the  privilege  of  failing  whenever  he  (leases  and  there  is  seldom 
any  settled  programme — circumstances  very  favourable  to 
deception.  As  it  was  put  by  Mr  Stainton  Moses,  a  leading 
spiritualist  and  himself  a  medium,  who  wrote  under  the  nom  de 
plume  of  "  M.A.  (Oxen.)":  "  In  99  out  of  every  xoo  cases 
people  do  no/  get  what  they  want  or  expect.  Test  after  test, 
cunningly  devbed,  tm  which  the  investigator  has  set  his  mind, 
is  put  aside,  and  another  substituted."*  In  other  words,  the 
evidence  b  rarely  strictly  experimental,  and  this  not  only  gives 
facilities  for  fraud,  but  makes  it  necessary  to  allow  a  large  margin 
for  accidents,  mistakes  and  mal-observation.  It  may  be  urged 
that  if  none  of  the  phenomena  Is  genuine  we  have  to  assume 
a  large  amount  of  apparently  aimless  trickery  in  non-professional 
mediums.  But  it  must  be  borne  in  mind  that  the  most  excellent 
moral  character  in  the  medium  is  no  guaranteee  against  trickery, 
unless  It  can  be  proved  that  he  was  in  no  abnormal  mental 
condition  when  the  phenomena  occurred;  and  extraordinary 
deceptions  are  known  to  have  been  carried  on  by  hysterical 
patients  and  others  with  no  apparent  motive. 

One  of  the  possibilities  to  be  allowed  for  is  that  of  exceptional 
muscular  endowment  or  anatomical  peculiarity  in  the  medium. 
For  instance,  it  h  not  very  uncommon  to  find  persons  who  can 
make  loud  sounds  by  partially  dislocating  and  restoring  the  toe, 
knee,  or  other  joints,  and  some  experiments  made  with  the  Fox 
girls  in  1851.  supported  the  view  that  they  made  raps  by  this 
method. 

Besides  the  general  arguments  for  supposing  that  the  physical 
phenomena  of  spiritualism  may  be  due  to  conjuring,  there  are 
two  special  reasons  which  gain  in  force  as  time  goes  on.  (i) 
Almost  every  medium  who  b»s  been  prominently  before  the 
public  has  at  some  time  or  other  been  detected  in  fraud,  or  what 
cannot  be  distinguished  from  fraud  except  on  some  violently 
improbable  hypothesis;  and  (2)  although  it  is  easy  to  devise 
experiments  of  various  kinds  which,  by  eliminating  the  neces- 
sity for  continuous  observation  on  the  part  of  the  investigator, 
would  place  certain  phenomena  above  the  suspicion  of  conjur- 

*  See.  €.t.,  Ptport  on  SprntutdUm  of  the  Committee  of  the  London 
DiokctiaUSociety  (1871),  pp.  207,  367-569.  See  also  Guldenstubbe. 
De  la  rialiU  des  esprits  (1857).  p.  66;  also  Maxwell.  Les  Phinomenes 
psychiquet  (1903). 

«  See  Procetdtngt  tjf  Ike  Society  for  Psychical  RestarcK  iv.  371 ; 
vili.  353* 

HnmoM  Natmre,  for  1876,  p.  267. 


ing,  there  is  no  good  evidence  that  such  experiments  have  ever 
succeeded. 

Nevertheless  there  does  exist  evidence  for  the  genuineness  of 
the  physical  phenomena  which  deserves  consideration.  Count 
Ag6nor  de  Gasparin,  in  his  Tables  Umrnantes  (Paris,  1854),  gives 
an  account  of  what  seem  to  have  been  careful  experiments, 
though  they  are  hahJIy  described  in  sufficient  detail  to  enabto 
us  to  form  an  independent  judgment.  They  convinced  him  that 
by  some  unknown  force  tables  could  be  got  to  move  without 
contact.  The  experiments  were  conducted  with  his  own  fami^ 
and  friends  without  professional  mediums,  and  in  some  of  them 
he  was  assisted  by  M.  Thury ,  professor  of  physics  at  Geneva,  who 
was  also  convincxd  of  the  operation  of  an  unknown  force.*  The 
minutes  of  the  sub-committee  No.  x  of  the  committee  of  the 
Dialectical  Society  {op,  cU.,  pp.  373-391)  report  that  tables  moved 
without  contact,  whilst  all  the  persons  present  knelt  on  chairs 
(the  backs  of  which  were  turned  to  the  table)  with  their  hands 
on  the  backs.  The  report,  however,  would  be  of  greater  value 
if  the  names  of  the  medium  and  of  the  working  members  of  the 
committee  were  gjven — we  only  know  that  of  Serjeant  Cox — 
and  if  they  had  written  independent  accounts  of  what  they 
witnessed.  Sir  William  Crookes  has  published  accounts  of 
striking  experiments  and  observations  with  D.  D.  Home,  which 
have  left  him  convinced  of  tihe  genuineness  of  the  wide  range 
of  physical  phenomena  which  occurred  through  Home's  medium- 
ship.*  Of  considerable  interest  again  are  the  experiences  of 
Mr  Stainton  Moses  between  1870  and  x88o,  of  which  the  best 
account  has  been  compfled  from  contemporary  records  by 
F.  W.  H.  Myers  in  two  papers  published  in  the  Proceedings  of  the 
Society  for  Psychical  Research.*  More  recently  several  men  of 
science,  including  Sir  Oliver  Lodge  in  England,  Professor  Charles 
Richet  in  France,  and  Professors  Schiaparelli  and  Morselli  in 
Italy,  have  convinced  themselves  of  the  supernormal  character 
(thou^  not  of  any  spiritualistic  explanation)  of  certain  physical 
phenomena  that  have  occurred  in  the  presence  of  .a  Neapolitan 
medium,  Eusapia  Palladino,  thou^  it  Is  known  that  die  fre- 
quently practises  deception.'  M.  Joseph  Maxwell,  of  Bordeaux, 
has  puUished  accounts*  of  raps  and  movements  of  objects 
without  contact,  witnessed  with  private  and  other  mediums, 
which  he  appears  to  have  observed  with  care,  thou^  he  does 
not  describe  the  conditions  sufficiently  for  others  to  form  any 
independent  judgment  about  them. 

The  interest  in  spiritualism,  apart  from  scientific  curiosity 
and  mere  love  of  the  marvellous,  is  partly  due  to  the  belief  that 
trustworthy  information  and  advice  about  mundane  matters 
can  be  obtained  through  mediums-^to  the  same  impulse  in  fact 
which  has  in  all  ages  attracted  inquirers  to  fortune-tellers. 
The  more  thoughtful  spiritualists,  however,  are  chiefly  interested 
in  the  assurance  of  life  and  progress  .after  death,  and  the  moral 
and  religious  teaching,  which  they  obtain  throu^  automatic 
writing  and  trance-speaking.  It  was  discovered  very  early 
in  the  movement  that  the  accuracy  of  these  communications 
could  not  always  be  relied  on;  but  it  b  maintained  by  spiritualists 
that  by  the  intelUgent  exercise  of  the  reason  it  b  possible  to 
judge  whether  the  communicating  intelligence  b  trustworthy, 
especially  after  prolonged  acquaintance  with  particular  intelU- 
gences,  or  where  proofs  are  given  of  identity  with  persons  known 
to  have  been  trustworthy  on  earth.  Such  intelligences  are  nut 
supposed  to  be  infallible,  but  to  have  the  knowledge  of  spirit 
life  superadded  to  their  earthly  experience.  ^  Still  the  agreement 
between  communications  so  received  has  not  been  sufficiently 


other  papers  by  Crookes,  under  the  title  of  Researches  on  the  Pheno- 
mena of  spiritnalism  (1874-1876).  Seealsohb"  Notes  of  Spaces  with 


Bulletin  de  Finstitut  finirafpsycholopgue  (Nov.-Dec..  1908).  and 
Proceedings  of  the  Soeutyfor  Psychical  Jiesearch,  xxiii.  306. 

■Maxti-ell.  Les  Phinomtnes  psychiqws  (1st  cd..  Paris.  1903). 
There  Is  also  an  Engluh  translation  entitled  Metapsychical  Phenomena 
(London,  1905). 
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great  for  anything  like  a  universal  spiritualistic  creed  to  have  been 
arrived  at.  In  France  the  doctrine  of  successive  reincarnations 
with  intervals  of  spirit  life  promulgated  by  Allan  Kardec  (L.  H. 
D.  Rivail)  forms  a  prominent  element  of  spiritualistic  belief. 
This  view  has,  however,  made  but  little  way  in  England  and 
America,  where  the  opinions  of  the  great  majority  of  spiritu- 
alists vary  from  orthodox  Christianity  to  Unitarianism  of  an 
extreme  Idnd.  Probably  it  would  be  impossible  to  unite 
spiritualbts  in  any  creed,  which,  besides  the  generally  ac- 
cepted belief  in  God  and  immortality,  should  postulate  more 
than  the  progress  of  the  spirit  after  death,  and  the  power  of 
some  of  the  dead  to  communicate  with  the  living  by  means 
oKjnediums. 

Spiritualism  has  been  accused  of  a  tendency  to  produce  in- 
sanity, but  spiritualistic  sittings  carried  on  by  private  persons 
do  not  appear  to  be  harmful  provided  those  who  find  in  them- 
selves "  mediumistic  "  powers  do  not  lose  their  self-control  and 
exercise  these  powers  when  they  do  not  desire  to  do  so,  or 
against  their  better  judgment.  Public  sittings  are  apt  to  be 
means  of  obtaining  money  by  false  pretences,  and  the  great 
scandal  of  spiritualism  is  undoubtedly  the  encouragement  it 
gives  to  the  immoral  trade  of  iraudulent  mediumship. 

Bibliography. — In  addition  to  the  works  already  mentioned,  the 
student,  for  a  general  idea  of  the  whole  subject,  should  consult 
the  following:  F.  Podmore,  Modem  Spiriluolism  (a  vols.,  London, 
1902),  and  The  Newer  S^tualism  (1910):  F.  W.  H.  Mycra,  Human 
Penenality  and  its  Survtval  of  Bodily  Death  (a  vols.,  1903);  E.  W. 
Csipron, Modem  Spiritualism,  Us  Facts,Ac.  (Boston,  1850,  forthe  early 
history  of  the  movement  in  America ;  I .  W.  Edmonds  and  Q.  T.  Dexter. 
Spiritualism  (New  York,  1853-1855);  R.  H^re,  Experimented  Invests- 

Jations  of  the  Spirit  Manifestations  (New  York,  1856} ;  Allan  Kardec, 
.tore  des  esbrits  (ist  ed.,  1853);  Mrs  De' Morgan,  From  Matter  to 
Spirit  (London,  1863),  with  preface  by  Professor  De  Morgan ;  Alfred 
Russel  WalUce.  MiraeUs  and  Modem  Spiritualism  ft  876):  W. 
Stainton  Mows  [M.A.  (Oxon.)],  Sinrit  Identity  and  SpirU  Teaching: 
Z6llner,  Wissenschaftliche  Abhandiunten  (the  part  relating  to  spiritu- 
alism has  been  translated  into  English  under  the  title  Transcendental 
Physics  by  C.  C.  Massey) ;  Report  of  the  Seybert  Commission  on 
Sptritualism  (Philadelphia,  1887);  Professor  Th.  Floumoy.  Des 
Indes  d  la  PlanHe  Mars  (Geneva,  1900 ;  there  is  an  English  translation 

Sublishcd  in  London);  Proceedings  of  the  Society  for  Psychical 
'esearch,  pasMm.  A  succinct  account  of  typical  frauds  of  spiritu- 
alism is  contained  in  D.  D.  Home's  Lights  and  Shadows  of  Spiritu- 
alism (and  ed.,  1877-1878),  and  also  in  Hereward  Carrington's 
The  Physical  Phenomena  of  Spiritualism,  Fraudulent  and  Genuine 
(Boston  1907).  (E.  M.  S.) 

SPIT,  a  rotating  bar  for  roasting  meat,  game  or  poultry. 
A  spit  usually  has  one  or  more  prongs  to  which  (he  meat  is  fixed; 
in  the  case  of  a  basket-spit  it  is  enclosed  in  an  oblong  basket  of 
iron  wire.  The  old  form  of  spit  was  fixed  on  hooks  or  upon 
rackets  on  the  fire-dogs;  at  one  end  of  the  bar  is  a  grooved 
wheel  for  a  chain  connected  with  a  smoke-jack  in  the  chimney, 
or  some  similar  contrivance  for  turning  the  spit  so  that  every 
surface  of  the  meat  is  exposed  to  the  fire  in  turn.  The  jack  was 
sometimes  turned  by  a  boy  or  a  small  dog  trained  for  the  pur- 
pose, the  boy  and  the  dog  were  equally  known  as  turn-spits. 
The  spits,  when  not  in  use,  were  placed  in  a  spit-rack  over  the 
firepUce.  These  primitive  arrangements  eventually  gave 
place  to  a  combined  spit  and  mechanical  roasting-jack,  which 
was  fixed  to  a  small  crane  projeaing  from  the  mantelpiece. 
The  jack,  which  was  largely  of  brass,  rotated  when  wound  up, 
and  the  meat  was  hung  bek>w  it  immediately  in  front  of  the 
fire,  and  the  gravy  and  dripping  were  catight  in  a  hirge  shallow 
metal  pan  with  a  high  screen  to  prevent  the  diffusion  of 
heat.  The  almost  universal  employment  in  EngUnd  of  closed 
kitcheners  has  thrown  all  forms  of  spits  and  jacks  into  disuse, 
but  in  old-fashioned  kitchens  they  are  still  sometimes  seen.  The 
more  ancient  forms  of  roasting  apparatus  are  now  much  sought 
after  by  collectors. 

SPRALFIELDS,  a  district  of  London,  England,  in  the  western 
part  of  the  metropolitan  borough  of  Stepney.  The  name  is 
derived  from  the  fact  that  the  land  belong^  to  a  priory  of 
St  Mary  Spital,  founded  in  1197.  Excavations  have  revealed  a 
Roman  burial-place  here.  The  name  is  well  known  in  connexion 
with  the  silk  industry  established  here  by  French  refugees 
after  the  revocation  of  the  Edict  of  Nantes,  in  1685. 


8PITHBAD»  a  strait  of  the  English  Chaxmel,  between  the 
mainland  (the  coast  of  Hampshire,  England)  and  tlieoocth- 
eastem  coast  of  the  Isle  of  Wight,  forming  the  eastern  entrance 
to  Southampton  Water,  the  Solent  being  the  western.  Its 
length  is  about  xs  m.,  and  its  general  bresulth  aboat  4nL, 
though  the  distance  between  Ryde  and  Gilklcker  Point  b  alinost 
exactly  3  m.  The  Spit  Sand,  extending  south-cast  from  this 
promontory,  pives  name  to  the  strait,  (hi  the  north  side  opens 
the  narrow  entry  to  Portsmouth  Harbour,  with  the  towns  of 
Portsmouth  and  Gosport  east  and  west  of  it.  On  the  south 
the  coast  of  Wight  rises  sharply  though  to  no  great  eievatioD; 
it  is  well  wooded,  and  studded  with  country  residences.  Hot 
is  also  the  favourite  watering-|dace  of  Ryde.  ^thead,  which 
as  an  anchorage  is  exposed  only  to  the  south-east,  shares  in  the 
fortifications  of  Portsmouth  Harbour,  the  principal  statioo 
of  the  British  navy.  In  this  connexion  the  strait  has  bea 
the  scene  of  many  splendid  naval  pageants,  such  as  those 
attendant  upon  the  jubilee  in  1897,  and  the  funeral  in  1901 
of  Queen  Victoria,  and  that  which  cdebrated  the  mronatioB 
of  King  Edward  VII.  on  the  x6th  of  August  1903. 

8PITI»  an  extensive  minor  division  of  Kangra  district  in  the 
Punjab,  India.  Area,  3155  aq.  m.,  the  populatkni  (1901) 
being  only  3231,  all  Buddhists.  It  consists  of  an  ootlyiog 
Tibetan  valley  among  the  external  ranges  of  the  Hinoaiayas. 
which  has  a  mean  elevation  of  13,981  ft.  and  contains  on  its 
borders  many  peaks  over  30,ooo  ft.  and  one  in  the  outer 
Himalayas  of  33,064  ft.  in  altitude.  Spitl  originally  foraied 
part  of  the  kingdom  of  Ladakh,  and  came  into  the  hands  of  the 
British  In  1846.  The  river  Spiti  rises  at  the  converging  angk 
of  the  Kamzam  and  outer  Himalayan  ranges  at  a  bci^t  of 
30,073  't.,  drains  the  whole  valley  of  Spiti,  and  falls  into  the 
Sutlej  after  a  course  of  i3o  m. 

SPITSBERGEN  (the  name  being  Dutch  is  incorrectly,  though 
commonly,  spelled  Spitsbergen),  an  Arctic  archipdago,  almost 
midway  between  Greenland  and  Novaya  Zemlya,  in  76*  26' 
to  80^  50'  N.  and  xo^  30'  to  33^  40^  E.,  comprising  the  fiVe  lar^ 
islands  of  West  Spitsbergen  or  New  Friesland,  North-Ead 
Land,  Edge  Island,  Barents  Island  and  Prince  Chaiies  Fore- 
land, the  Wiche  Ifdands,  and  many  small  islands  divided  by 
straits  from  the  main  group.  The  chief  island.  West  ^ts- 
bergen,  shaped  like  a  wedge  pointed  towards  the  south  and 
deeply  indented  on  the  west  and  north  by  long  branching  fjords, 
has  an  area  of  about  15,300  sq.  m.  At  the  north-west  angle 
of  the  island  is  a  region  of  bold  peaks  and  large  gladers,  in  the 
midst  of  which  is  the  fine  Magdalena  Bay.  Farther  soi«h 
come  the  series  of  gladers  called  by  the  whalers  "  The  Sevea 
Icebergs,"  which  drain  a  high  snowfield  reaching  cast  ahsosl 
to  Wood  Bay  and  south  to  the  head  of  Cross  Bay.  On  the 
south-east  it  is  drained  by  glaciers  towards  or  into  Dickson  and 
Ekman  bays.  South  of  thb  snowfield  comes  the  monntainoos 
King  James  Land,  consisting  of  an  intricate  network  of  aagcr 
ridges  with  glaciers  between.  A  deep  north-and-sooth  de> 
pression  is  occupied  by  Wijde  and  Dickson  bays,  the  one  openiog 
on  the  north  coast,  the  other  a  head-branch  of  the  great  Ice 
Fjord  of  the  west  coast,  bordered  on  the  west  by  a  range  d  fine 
mountains,  a  spur  of  which  separates  the  two  bays.  East  of 
this  depresuon  there  is  a  plateau  region.  Its  edge  is  catea 
away  into  deep  valleys,  down  which  the  ice-sheet  of  New  Fries- 
land  sends  glacier  tongues  into  Wijde  Bay.  East  of  Dkksoa 
Bay  the  marginal  valleys  are  larger,  and  ix>  gladers  cxnae  far 
down  them.  The  plateau  between  Dickson  and  Klaas  BiSea 
bays  is  cut  up  by  deep  valleys  such  as  the  Rendal,  Skassdal 
and  Mimesdal  (aJl  well  known  to  geologists);  it  contains  bo 
large  gladers.  Farther  east  is  foimd  a  glaciated  area  caSed 
GarwoodXand  by  Sir  Martin  Conway.  The  neck  of  West  ^ts- 
bergen  is  bounded  on  the  north  by  a  line  from  near  the  head  oi 
Klaas  Billen  Bay  to  Wiche  Bay,  and  on  the  south  by  the  Sassesdi] 
and  the  depression  leading  to  Agardh  Bay.  It  is  a  complicated 
area  of  fine  craggy  ridges  with  beautiful  ^aders  brtweea. 
Adventure  Land  lies  south  of  the  neck,  and  is  bounded  00  the 
south  by  a  line  from  the  head  of  Van  Keulen  Bay  to  Whales  Bay. 
It  is  an  area  of  boggy  valleys,  rounded  hills,  and  smaQ  i^adeis 
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■nil  niiy  be  d^oibol  u  tbc  tcnvcntc  ud  fertile  bdt,  ■nd 
is  tbe  only  put  of  the  island  HbeiE  nindeer  itili  linger  in  any 

large  gUdet*.  It  b  ptoetnted  by  the  langat  green  vaileyi 
in  Spitsbergen,  t.f.  from  Colei  Bey,  Advent  Biy  and  Low 
Sound  (the  valley  of  the  Shallow  ma).  Tta  loutlicm  divi^on 
oC  l)ie  island  ii  very  icy.  There  is  ■  high  uowGeld  alcns  ita 
east  side,  and  ranges  of  peaks  farther  wcsL  Two  parallel  raofo 
form  the  backbone  ol  the  island  south  of  Horn  Sound,  the  higher 
ol  them  conlaining  the  famous  Horn  Sund  Tind  Ulte  ft.}. 
The  long  narrow  island,  PrincE  Charles  Foreland,  with  lofty 
peaks,  runs  parallel  to  put  of  the  west  coast  of  West  Spits- 
bergen, from  which  it  is  separated  by  a  narrow  strait.  Its 
range  of  mountains  is  intnrupled  towards  the  loulhera  end 
of  the  island  by  a  flat  plain  of  so  tq.  m.  raised  only  a  few  feet 
above  sea-leveL'  There  is  a  oatrower  depression  a  few  mile* 
farther  north.  The  bioad  Stor  (Great)  Fjord,  ol  Wybe  Jans 
Water,  scparateJ  the  main  island  from  two  others  to  tbe  east— 
Edge  Island  (ijoo  K|.  m.)  and  Barenu  Luid  (jSo  sq.  m,). 


lerly  th 


untUth 


Strait  w 

ich  part.  th. 

Land  no 

Edge  Island 

eaUy  dev 

oid  of  glaciers 

large  iU 

of  West 

Spitsbergen, 

'as  discovered.  Neithi 
s  ice-shectt,  and  botb  . 
n  tbeiT  weMem  coasts, 
la  on  ibe  eatt.  To  the  north-east 
ited  from  it  by  Hintopco  Strait 
I,;  to  oo  m.  m  nreadth)  lies  Nocth-East  Land,  witb  an  area  of 
•bout  fi.ioo  >q.  ra.  Its  western  and  northern  coasts  an  iodented 
by  sevMsl  bays  and  fjords.  It  la  covered  with  a  true  ice-shetl, 
white  tibe  ncighbouiing  Wiche  Islands  to  the  aouih-cast  bear 
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1  off  the  north- 
Spitsbergen,  the  Seven  Islands,  Outger  Rqis,  Broch,  and 
Charles  XII.  Island  on  the  north  of  North-East  Land^  Hinlopen 
Slrait  contains  numerous  islets,  and  the  Ryk  Yse  Archipelago, 
Hope  or  Walrus  Island,  and  the  Thousand  Islands  (about  a 
hundred  small  rocks)  lie  to  the  east  and  south  of  Edge  Island. 

The  nomenclature  b  in  a  state  of  hopdcxs  confusion,  the 
names  given  by  the  old  eiploim  having  been  carelessly  trans- 
ferred from  point  to  point,  or  capriciously  set  asde.  The 
true  tiamti,  English  and  Dutch,  of  the  principal  mbnamcd 
■ilcs  are  here  indicated  in  brackets  after  the  current  names: 
South  Cape  (Point  Look-out),  Tonel'*  GUder  (SUadberg), 
RMherche  Bay  Omeph's  Bay,  Schoonhoven),  Van  Keulen  Bay 
(Urd  EUesmcre  Sound,  Sardammer  Rivier},  Van  Mayen  Bay 
(Low  Sound,  Klok  Rivier),  Coal  Bay  (Coles  Bay),  Advent  Bay 
(Adventure  Bay],  St  John's  Bay  (Osbom's  Inlet),  EngUsh  Bay 
(Cove  Comrortlesse),  Foreland  Sound  (Sir  Thomas  Smith  Bay. 
Keerwyk),  Cross  Bay  (Clow  Cove],  the  bay  called  Smeerenburg 
(Fair  Haven,  Dutch  Bay),  Flat  Hook  (Foi  Point],  Bisciyera' 
Hook  (Point  Welcome},  Redbeach  (Broad  Bay),  Lcifde  Bay 
(Wiche  Sound).  Grey  Hook  (Castlin's  Point),  WijdeBay(Sir 
Thomas  Smith  Inlet),  Verlegen  Hook  {Point  Desire),  Treuien- 
bcrg  Bay  (Beu  Bay),  Agaidh  Bay  (Foul  Sound),  Stor  Fjord 
(Wybe  Jana  Water),  North-East  Land  (Sir  Thomas  Smith 
Island),  North  Cape  (Point  Purchas).  Stan*  Foreland  is  not, 
as  often  appears,  an  alternative  name  ol  Edge  Uand,  but  the 

Cfsfszy.— The  backbone  of  the  main  island  consits  of  an  ancient 


nearly  every  one  ol  the  pmmincnt  periods  of  geological  lime.  Fo 
the  eastern  pan  of  ibc  group  Ibeie  aimta  he  nearly  horitontal 
here  and  there  they  are  pcrocd  by  ioinjiive  igneodt  rocks.  Th 
oldest  ■ediments  yet  found  are  the  Ordovician  beds  which  occur  a 
Hekia  Hook,  doloinilea.  JimettDoes,  ilales  and  quulaies;  ^luria 

Pltraifii  have  been  recorded  in  Lielde  Bay.  The  Caibonlferou 
period  is  repiesented  by  CuliQ-lihe  rocks  (da^ed  by  O.  Hcer  i 


le  end  of  the  month  the  pack-ice  ra^dly  frceaa  into  one  solid  mass. 
1  Treuienberg  Bay  an  annual  pndpiuiioa  of  &4  in.  has  been 

Fakta  and  Fttn. — Tbe  Greenland  whale  hai  complclely  dissp- 
eared  in  consnuence  of  tbe  great  havoc  made  by  the  early  whalers, 
ccoidinf  to  Scomby.  aa  kas  than  S7>S90  whalei  were  killed 
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ivory  lulls,  auks  and  kiltiwata  gulls  bleed  on  Ihe'ibflK  white  geeKl 
looms  and  uiipe  fnqucDt  Ibc  LagDoos  and  small  fiesh-water  pond*. 
Tbe  eider  duck  breeds  on  the  islands,  but  iti  uinbeK  have  become 
noticeably  reduced,  while  the  lumme  and  the  tern  confine  Iheniielve* 
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before  1868  fromisoo  to  aooo  were  killed  by  hunten  in  a  few  weeks 
of  summer. 

There  are  twenty-three  species  of  fishes,  but  no  reptiles.  Insects 
are  few.  Arachnids,  and  especially  Pantopods,  on  the  other  hand, 
are  very  common.  Molluscs  are  also  numerous.  At  SMne  plaoes 
the  mussela  and  univalves  reach  a  larKe  the  and  appear  in  great 
abundance.  Of  Cnuttaceans  fuUy  too  species  have  been  recognised 
in  the  waters  of  the  archipelago. 

.  The  flora  is,  of  course,  poor.  The  only  tree  is  the  polar  willow, 
which  does  not  exceed  2  in.  in  height  and  bean  a  few  leaves  not 
larger  than  a  man's  finger-nail;  and  the  only  bushes  are  the  crow- 
berry  and  cloudberry.  But  at  the  foot!  of  the  warmer  cliffs  some 
loam  has  been  formed  notwithstanding  the  slowness  of  putrefaction^ 
and  there,  in  contrast  with  the  browmsh  lichens  that  cover  the  hills, 
grows  a  carpet  of  mosses  of  the  brightest  green,  variegated  vrith  the 
golden-yellow  flowers  of  the  ranunculus,  the  large-leaved  scurvy  grass, 
several  saxif  ragesl  fox-tail  grass,  &c.,  with  a  few  large  flowers,  Polyjjgona 
and  Andromeaiui  while  on  the  driest  spots  yellow  poppies,  wmtlow 
grasses,  &c.,  are  found.  Even  on  the  higher  slopes,  1500  ft.  above 
the  sea,  the  poppy  is  occasionally  met  with.  In  all  over  130  species 
of  flowering  plants  .have  been  found.  Mosses,  mostly  European 
acquaintances,  cover  all  plaoes  where  peat  has  accumulated.  The 
slopes  of  the  crags  and  the  blocks  of  stone  on  the  beach  are  sometimes 
entirely  oovereawith  a  luxuriant  moss  and  lichen  vegetation,  among 
the  last  being  the  soncaUed  "  famine  bread  "  {UmbUieana  arclka), 
which  has  maintained  the  life  of  many  arctic  ^travellers.  Although 
limited  in  number,  the  flora  is  susgestive  in  its  distribution.  The 
vegetation  of  the  south  has  a  deddraly  Lappish  or  Edtopean  alpine 
character,  while  that  of  the  north  coast  is  cwddedly  American,  and 
recalls  that  of  Melville  Island.  Many  flowering  plants  which  are 
common  in  north-west  Spltsber^n  are  absent  from  the  east  coast, 
where  the  cold  climate  is  iniirucal  to  both  flora  and  fauiu:  but, 
on  the  other  hand,  one  moss  (PoUia  kyperborea)  and  one  lichen 
{Usnea  mdaxantiu,)  are  found  there  whicti  are  of  American  origin 
and  grow  both  in  North  America  and  on  the  Cordilleras.  Algae 
are  most  numerous,  many,  like  the  brown  Laminaria  and  Nostoc 
communis^  which  fill  all  pools  and  are  the  chief  food  of  many  birds, 
being  familiar  in  Europe..  Prolococcut  nivalis  covers  the  snow 
with  its  reddish  powder. 

Hfslory.— Spitsbergen  has  never  been  permanenUy  bhabitcd, 
although  there  are  several  instances  of  hunters  wintering  on  the 
island  under  stress  of  circumstances,  and  several  scientific 
expeditions  have  done  so.  A  Russian  trapper  named  Starash- 
chin  is  said  in  various  accounts  to  have  spent  32  or  39  winters, 
and  15  consecutive  years,  in  the  archipelago;  he  died  there  in 
1826;.  Spitsbergen  was  discovered  on  the  ijth  of  June  1596, 
during  the  expedition  under  William  Barents  and  Jacob  Heem- 
skerk,  which  ended  rrith  the  death  of  Barents.  Barents  saw 
parts  of  the  west  and  north  coasts,  and  to  these  he  gave  the 
name  of  Spitsbergen.  In  1607  Henry  Hudson,  after  visiting 
the  coast  of  Greenland,  reached  Spitsbergen  in  June.  Bear 
Island,  the  ice-bound  island  midway  between  Spitsbergen  and 
the  North  Cape,  situated  on  the  same  submarine  platform  as  the 
former,  had  been  discovered  by  Barents,  and  became  important 
as  a  hunting-ground  (for  walrus,  &c.)  before  Spitsbei^n  began 
to  be  visited  for  this  purpose.  In  1609  Thomas  Marmaduke 
of  the  "  Heartsease,"  proceeding  north  from  Bear  Island, 
reached  Spitsbergen,  and  in  the  foUowing  year  the  first  hunting 
expedition  was  despatched  thither  by  the  Muscovy  Company 
on  board  the  **  Amitie "  of  London,  Jonas  Poole,  master, 
on  whose  report  of  the  abundance  of  whales  on  the  coast  the 
Spitsbergen  whaling  industry,  whic)»  was  to  grow  to  such  im* 
portance,  was  established  in  161  x.  Very  shortiy  the  Dutch 
began  to  take  a  share  in  this,  and  there  were  frequent  collisions 
between  the  whalers  of  the  two  nationalities,  while  ih  16x5  the 
Danes  attempted  to  claim  this  .part  of  "  Greenland,"  as  Spits- 
bergen was  for  a  long  time  considered.  England  attempted  to 
annex  the  archipelago,  but  at  length  the  Dutch  became  pre- 
dominant in  the  whaling  industry,  and  in  X623  founded  the 
summer  setUement  of  Smeerenburg.  This  became  a  busy  and 
important  centre,  but  began  to  decline  in  about  twenty  years, 
as  the  whales  were  gradually  driven  from  the  bays  and  must 
be  followed,  at  first  northward  along  the  coast,  and  later  into 
the  open  sea.  Independently  of  the  English  and  Dutch,  Russians 
from  the  White  Sea  district  came .  to  Spitsbergen  to  hunt 
walruses,  seals,  bears,  foxes,  &c.  At  what  early  period  they 
first  did  so  cannot  be  known,  but  the  industry  seems  to  have 
gained  a  certain  importance  before  x  740.  The  Russians  had  their 
own  nomenclature  fo^  various  parts  of  the  archipelago,  the 


whole.of  which  they  also  caOed  Gramant,  a  oomxptiofi  of  GnCa* 
land.  A  similar  hunting -industry  was  establkhed  by  Nor- 
wegians eariy  in  (he  tSth  century,  but  Spitsbergen  declined  m 
importance  as  a  hiinting-sround  ovnSng  to  the  indiscriminate 
slaughter  of  game. 

Many  expeditions  have  made  Spitsbergen  their  base  for  polar 
exploration.  The  Russian  admiral  Chichagov  visited  it  twice, 
in  X765  and  1766,  and  reached  80**  38'  N.  The  expeditioo 
sent  from  England  in  1773  at  the  instigation  of  Dainea  Barringtoo 
under.  th%  command  of  Constantino  John  Phipps,  was  the 
first  having  a  purely  geographical  purpose.  It  consisted  of 
two  vessels,  the  "  Racehorse  "  and  the  "  Carcass,*'  on  the  first 
of  which  Horatio  Nelson  was  a  midshipman.  Phippa  maiq^ 
the  north  of  Spitsbergen,  and  readied  80**  48'  north.  In  1S18 
David  Buchan  and  John  Franklin  reached  80*  54'  'to  the 
north  of  the  archipelago.  Captain  D.  C.  Clavcxing  and  Sir 
Edward  Sabine  in  X823  explored  the  islands,  and  Sabine  made 
his  remarkable  magnetic  observations,  while  Oaveiing  reached 
80*  20^  N.  Sir  William  Parry,  shortly  after  his  return  from  his 
third  voyage,  went  to  Spitsbergen  and  reached  82"  40'  Doith  oa 
sledges,  wUle  other  members  of  the  opedition  were  oocapied 
with  scientific  work  in  the  archipelago.  In  the  same  year  the 
Norwegian  geologist  Balthasar  Mathias  Keilhaa  visited  the 
group  and  reUted  his  experiences  in  a  remarkable  book,  JUa  i 
Ost  og  West  Pinmarken  (Christiania,  1831).  The  Swedish  pro- 
fessor Sven  Loven  was  the  first  to  undertaJte.  in  1837,  dredguog 
and  illogical  explorations  in  Spitsbergen  uid  its  vidniiy. 
Next  year  a  body  of  French,  Swedish,  Danish,  and  Norwcgiaa 
naturadists,  among  whom  was  Charles  Martins,  viated  the 
western  coast.  In  X858,  at  the '  suggestion  of  Lowa,  Ot(o 
Torell,  accompanied  by  A.  E.  NordenskiCld  and  A.  Quennexsiadt 
made  many  important  observations  and  brouglit  home  rich 
geological  collections.  In  x86x  a  larger  expedition  led  l^  ToitiQ, 
Nordenskidid,  A.  J.  Malmgren,  and  Karl  Cbydenius,  set  tOL 
with  the  object  of  finding  how  far  it  was  possible  to  olMaia  a 
measurement  of  an  arc  of  meridian  of  sufficient  extent.  This 
aim  was  only  partly  accomplished,  but  the  expedition  retnnied 
with  an  invaluable  store  of  various  observations.  The  wock 
of  the  measurement  of  the  arc  was  completed  in  1864  by  another 
expedition  conducted  by  Nordenski5ld,  asasted  by  Malmgita 
and  N.  Dun£r.  This  expedition  was  followed  in  1868  by  that 
of  the  "  Sofia,"  under  Nordenskidld,  which,  in  the  words  of 
Oswald  Heer,  "  achieved  more  and  gave  a  wider  cztensioQ  to 
the  horizon  of  our  knowledge  than  if  it  had  returned  merriy 
with  the  information  that  the  '  Sofia '  had  hoisted  her  flag  on 
the  North  Pole."  In  the  same  year  the  German  arctic  ex- 
pedition under  Karl  Koldewey  circumnavigated  West  Sfats- 
bergen.  In  X870  two  young  Swedish  savants,  Drs  NatkMSt 
and  WHander,  visited  Spitsbergen  in  order  to  eTamiiw  the 
phosphoric  deposits,  and  two  years  later  a  colony  was  fanned 
in  Ice  Fjord,  and  a  small  tramway  constructed  to  wmk  the 
beds.  The  attempt,  however,  did  not  prove  successful.  Le^ 
Smith  and  the  Norwegian  Captain  Ulve  visited  and  mapped 
parts  of  East  Spitsbergen  in  X87X,  returning  with  valuaifaje 
information.  They  reached  8x^  24'  north.  In  the  saine  ytMi  the 
first  tourist  steamer  visited  the  archipelago.  In  XS72  a  grest 
polar  opedition  under  NordenskiOld  set  out  to  winter  00 
Spitsbergen  with  the  intention  of  attempting  in  the  spring  ts 
advance  towards  the  pole  on  sledges  drawn  by  reindeer.  Bat 
the  expedition  encount^ed  a  series  of  misfortunes.  The  ships 
were  beset  in  the  ice  very  early  in  Mussel  Bay,  and,  six  Nor- 
wegian fishing  vessels  having  been  likewise  overtaken  and  ^ot 
in,  the  expedition  had  to  feed  the  crews  on  its  provisions  and  thus 
to  reduce  the  rations  of  its  own  men.  The  reindeer  all  made 
their  escape  during  a  snow-storm;  and  when  the  sledge  party 
reached  the  Seven  Islands  they  found  the  ice  so  packed  that 
all  idea  of  going  north  had  to  be  abandoned.  Instead  of  t^ 
Nordenski5ld  explored  North-East  Land  and  crossed  the  mt 
ice-sheet  which  covers  it.  The  expedition  returned  in  3873 
with  a  fresh  store  of  important  scientific  observations,  espcdaSy 
in  physics  and  submarine  xoolQgy.  In  1873  R.  von  Drasche- 
Wartinberg,  the  geologist,  paid  a  short  visit  to  Spitabcxfts^ 
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In  iSSi  Uie  Swedlib  gcdo^rti,  A.  G.  HulwM  ud  G.  de  Geer 
Dude  ■  joaney  whicb  iumiihcd  ioteroUng  d*U  about  Ibc 
geology  ud  Son  of  tlie  iilindL  Id  the  ume  jnu  ■  Swedish 
Dwturologiial  lUtion  mi  ouliluhed  tt  Cape  Tbordten  fat 
curying  on  tbe  obuivatioiii  dared  by  tbt  intaiMHignal  poUc 
coDunittee.  Duiicg  the  lut  decade  of  the  iQtli  onluty  Spu- 
bergeo  attracted  not  onlyi  number  of  adeottiU  bat  alio  ipoiti- 
inen  ud  tourists.  Such  opeditloiu  u  (boc  ot  Gnilaf  Nacdcn- 
■kitlld  in  1890  uid  the  Iinpoitut  dicnmDavigatlon  by  Natbont 
In  1S98,  during  which  the  Wicbe  IiUodi  and  While  Iilanda 
wtie  oinfully  explored,  confined  thdc  atttationa  ahnou  en- 
titely  to  Ibe  cnasts.  In  iSgi  U.  C  Rabat  mvtc  the  fint  Mrioui 
allempt  to  penetrate  the  Interior  from  tbc  head  of  Ice  Fjard,- 
dploring  a  pan  of  (he  Sawendil;  and  in  1S96  Sir  Martin  Conway 
led  an  upedition  which  cnaaed  the  liland  for  the  £nt  lime, 
aod  aorveyed  the  re^on  between  Ice  Fjord  and  Bell  Sound 
on  the  eait  cout.  In  1S97  Conway  and  Mr  E.  J.  Garwood 
(urveycd  the  gladaled  area  north  of  Ice  Fjord  to.  ihoul 
78*  lo*  N..  and  dunbcd  Kom  Sund  llnd.  In  the  ume  year 
HeiT  Andrf  made  his  fatal  balloon  ascent  frorn  D^nei  Island 
irith  the  intention  of  Soalhig  over  the  Pole.  In  tS««  a  weekly 
■crvice  of  Norwe^n  tourist  steamen  was  cstablisiied  In  lummer, 
and  a  imall  iim  was  built  at  Advent  Bay  In  Ice  Fjord,  and  though 
this  was  afterwards  dosed,  the  west  coast  ^ntinucd  to  be  fre- 
quently visited  by  tourist  iteamcra  during  the  height  of  summer. 
In  iS|>B,  iSgg  and  ii)o6  the  prince  of  Monaco  made  scientific 
investigalions  In  the  Archipelago,  and  in  iBq&^ii^i  Swedish  and 
Kussian  eqieditions  undertook  the  meantrement  of  an  arc  of 
the  meridian,  the  insults  of  which  were  jiccpmpanied  by  valuable 
physiognphicil,  meteoralogicalt  botanical  and  other  obser- 
vations. Dr  W.  S.  Bruce  made  a  complete  survey  and  scien- 
tific investigations  of  Prince  Charles  Foreland.  In  1900  coaJ 
began  to  be  worked  on  Advent  Bay,  a  seam  10  ft.  thick  being 
found  below  40  ft.  of  fossil  ice  and  jo  ft.  of  rock.  This  develop- 
mcpt  and  other  considerations  led  to  some  discussion  between 
the  powers  interested  as  to  the  tcnitorial  sovereignly  over  the 
■rcbipdago,  a  qutatton  which  thouj^  approached  befbct  (ai 
in  1S70)  had  never  been  -        -    ' 
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Ragraphy  of  Spilabcrge  u. 

The  various  observaiions  re- 

■nenl  of  an  are  of  the  m  h) 
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SpUdiat . . .  CStocMiodn,  iooj-1906).  and  those  of  the  Ruuian 
expedition  under  die  same  title  in  1904,  leq.  (St.  PcIenbuTg). 

SPITTA,  PKIEDRICH  (iSsi-  ),  German  Protestant 
theologian,  was  bom  at  Wlltingen  on  the  lotli  of  January 
.1851.  His  father,  Karl  Johann  PhiUpp  (1801-1850),  weU 
knonni  u  a  hymn-writer  (see  Lyra  demtslka,  iM  series,  London, 
■Stei  ind  series,  1&&4),  was  superintendent  at  Buigdaif  neat 
Hanover.  Friedricb  iludled  at  Gfittingen  and  Erlangen,  and 
in  coane  of  time  hecune  (18S7}  professor  ordinariua  and  univer- 
sity preacher  at  Strassbuig.  In  1S96  he  became  Joint-editor 
with  J.  Smcnd  of  the  Umalitkrili  i»r  CnUudiiHsl  iiad  kink- 
litki  Kuntt.'tnA  he  is  widely  known  as  the  author  of  a  work  on 
the  Arts  of  the  Apostles  [Die  ApmkttesckicUi,  ikri  QmIIoi 
und  dtrtn  tcukickllidier  IViil  (1891). 

His  other  works  includet  Drr  Kiuiii  Jrimi.  riiu  hllucb  CtstkicUt 
nJ  it«  aptkrjpkialuii  EnliWJioiM  (iSBil.  Dit  OfeHbarunt  its 
Jokanii  (TM9),  Zsr  Rriom  dri  mii(.  JCuJlu  (ifot),  and  Z*r 
CtKkkUt md  LiUtrstur da  I/rctruIijUimu  (Jvols.,  tt^y-xgoi). 

SPIBEII  (Gr.  orXijf),  a  vascular  organ  situated  on  the  left 
side  of  the  abdomen  (see  Ductless  GLaNDs).  It  was  slipposed 
Id  olden  limes  la  be  Ihe  seat  of  ill-humour  and  melancholy. 
whence  luch  pbratc*  as  "  10  have  the  spleen,"  to  be  out  of 
temper,  sulky,  morose,  "iplenetic," 

SPLUOBH  PASS,  one  of  the  passes  acrou  the  main  chain  of 
Ibe  Alp*  from  Swjlicrland  to  Italy  (from  1512  to  1797,  however, 


CMavenna  belonged  to  tbe  Griaons).  The  route  quits  that  of  the 
Albtila  Pass  ((.•,)  at  Tbuiii,  passes  first  through  the  cclchiiiied 
gorge  of  the  Via  Mala,  then  through  tbe  Schams  baiin  and  put 
Andeer,  beyond  which  the  .Rafoa  gorge  gives  access  to  the 
village  of  SplUgen  (from  which  the  pass  takes  its  name)  in  Ihe 
upper  reach  of  Ihe  main  or  Hinter  branch  of  the  Rhine  (f.i.). 
Leaving  to  the  weal  the  road  aver  the  San  Bernardino  Pass, 
6769  ft.  (by  which  ihe  St  Goltbard  railway  Ime  Is  Joined  at 
Biases,  the  route  lying  entirely  through  Swiss  territory)  the 
SplDgen  road  (cDnurucled  in  1813)  mounts  south  to  the  past 
(6946  fu),  which  [onns  Ihe  political  froatier.  On  tbe  other 
ude  the  road  avoids  the  old  path  through  the  dreaded  Car- 
dinello  gorge  (here  passed  Macdonald's  " 


1800)  in  order 
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upper  Engadine  over  tbe  Maloja  Pass,  and  17  m.  by  rail  above 
CcJico,  at  tbe  northern  end  ot  the  lake  of  Coino.  The  distance 
by  toad  from  SplUgen  village  (16  m.  above  Andeer)  to  Cbla- 
venna  is  15  m.  Ihe  diligences  take  j(  hours  from  SplUgen  vil- 
lage (4  hours  above  Thusis)  to  Chiavenna.  But  by  the  prc^nsal 
to  pierce  a  railway  tunnel  of  about  16  m.  in  length  from  Andeer 
to  Gallivaggio,  it  <iaa  calculated  that  the  SptOgen  line  would 
become  tbe  shortest  nute  from  southetn  Germany  to  Milan, 
while  at  Chiavenitf  it  muld  receive  the  traffic  from  Ihe  upper 
Engadlne.  (W.  A.  B.  C.) 

EPODUMBNI^  A  lithium-aluminium  lilicate  belonging  to 
(he  pyroiene  group  (see  PyxozEHE}.  It  was  named  by  B.  J.- 
d'Andnda  e  Sylva,  in  1800,  bom  Gr.  eriSiot  (ash-coloured), 
in  allution  to  its  grey  colour.  Soon  afterwards  J.  R.  HaDy 
lenned  it  Iritkant,  because  it  exhibited  certain  characteristics 
equally  in  three  directions  (rpi^aif^t,  appearing  three-fold). 
Spodumene  crystallises  in  the  monodinlc  system,  the  crystals 
having  generally  a  prismatic  habit  and  being  often  striated 
longitudlnalty.  It  has  perfect  prismatic  cleavage,  and  imper- 
fett  cleavage  parallel  to  the  cHnoiHnacoid,  whilst  a  lamellar 
structure  may  be  developed  by  parting  along  the  orthopioacaid. 
The  hardness  is  6-5  to  7,  and  the  specific  gravity  about  3-16, 
Though  generally  a  dull  mineral,  some  varieties  of  spodumene 
arc  10  brightly  coloured  and  transparent  ba  (0  he  valued  ai 
gem-atones.  Such  ia  the  emerald-green  hiddenite  (;.i.)  and 
tbe  lOac-coloURd  kuniiie  (f.i.),  whilst  a  yellow  or  yellawith- 
greenspodumene  found  aapebhlcsin  the  state  ol  Mints  Geraes,  in 
Brazil,  Rscmbles,  when  cut,  some  kinds  of  chrysobeiyl.  Comoion 
spodumetK  isusedas  a  source  of  lithium  in  chemical  preparations. 

Spodumene  occurs  in  granite  and  cryslalliDe  schists,  Tbe 
ori^nal  specimens  came  from  the  Isle  of  Uti)  in  S5dermanlaDd, 
Sweden,  but  Ihe  finest  examples  are  found  in  the  United  Sutes, 
especially  in  Massachusetts,  where  Goshen,  Sterling  and  Cheatet- 
fidd  are  well.known  localities.  Very  fine  tpedmens  have  been 
obtained  from  Ihe  Black  Hills  of  S.  Dakota.  Some  remarUble 
deposits  containing  spodumene  were  discovered  many  years  ago 
at  Branchville,  Fairfield  county,  Connecticut,  and  the  minerals 
which  they  yidded  were  exhaustively  studied  by  Professor  GIJ. 
Brush  and  E,  S.  Dana.  The  spodumene  occurred  In  large 
quantity,  in  a  vdn  of  albite-granite,  associated  with  apatite, 
gaioet,  columbite,  pitchblende  and  other  uranium  tninerals, 
together  with  several  species  of  manganese  phosphates,  termed 
eosphorile,  triploidite,  dickinsonite,  hlhlophilite,  natrophilite, 
reddingite,  fairfieldite  and  fillowiie.  The  spodumene,  which  has 
normally  ihe  formula  LiAl  (SiOi).,  becomes  altered  at  Branch- 
ville to  what  has  been  called  ^-spodumene,  which  consists 
really  of  the  mineral  euoyptlte  (liAISiOi)  and  albite.  Eucryp- 
tile  was  named  by  Brush  and  Dana  from  d  (well)  and  m/mtHh 
(concealed).  Further  alteration  results  In  the  formalion  of 
cymatolite,  a  mineral  described  by  CU.  Shepard  In  iS«7,  but 
shown  to  be  an  intimate  mechanical  mixture  of  muscovile  and 
altnle.  The  final  products  ot  alteration  of  the  spodumene  may 
be  muscovile^  albite  and  microdine.  The  mineral  dis- 
covered in  1S17  in  Ihe  granite  nf  Killincy  Hill,  inear  Dublin, 
and  described  by  T.  Thomson  as  killlnile,  appears  to  be  an 
altered  qodumene.  (F.  W.  R.*) 
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SPOHR 


SPOHR,  LtTDWIO  (1784-1859),  German  composer  and  violin- 
ist, was  born  at  Brunswick  on  the  35th  of  April  1784.  He 
spent  his  childhood  at  Seesen,  where  in  1789  he  began  to  study 
the  violin,  and  at  six  years  old  was  able  to  take  part  In  chamber- 
music.  He  had  a  few  lessons  in  composition,  but,  as  he  himself 
tells  us,  he  learnt  more  from  studying  the  scores  of  Mozart. 
After  playing  a  concerto  of  his  own  at  a  school  concert  with 
tnarked  success,  he  was  placed  under  Maucpurt,  the  leader  of 
the  duke's  band;  and  in  1798  he  started  on  an  artistic  tour. 
This  proved  a  faUure;  but  on  his  return  to  Brunswick  the  duke 
gave  him  an  appointment  in. his  band,  and  provided  for  his 
future  education  under  Frans  Eck,  with  whom  he  visited 
St  Petersburg  and  other  European  capitals.  His  first  violin 
concerto  was  printed  in  2803.  In  that  year  Spohr  returned  to 
Brunswick  and  resumed  his  place  in  the  duke's  band.  A  visit 
to  Paris  was  prevented  by  the  loss  of  his  favourite  violin— a 
magnificent  Guamerius,  presented  to  him  in  Russia..  After  a 
scries  of  concerts  in  Berlin,  Leipzig,  Dresden,  and  other  German 
towns,  his  reputation  gained  for  him  in  1805  the  appoint- 
ment of  leading  violinist  to  the  duke  of  Gotha.  'Soon  after 
this  he  married  his  first  wife,  Dorette.Scheidler,  a  celebrated 
harpist.  At  Gotha  he  composed  his  first  opera.  Die  PrUfungt 
but  did  not  succeed  in  producing  it.  Alruna  was  equally 
unfortunate,  though  Goethe  approved  of  it  at  a  trial  rehearsal 
at  Weimar  in  x8o8.  In  this  year  Spohr,  bearing  (hat  Talma 
was  performing  at  Erfurt  before  Napoleon's  Congress  of  Princes, 
and  failing  to  obtain  admission  to  the  theatre,  bribed  a  horn- 
player  to  send  him  as  his  deputy;  and,  though  he  had  never 
touched  a  horn  in  his  life,  he  learned  in  a  single  day  to  play  it 
well  enough  to  pass  muster  in  the  evening  and  so  to  get  a  good 
view  of  Napoleon  and  the  princes  in  a  pocket  mirror  on  his 
desk.  Spohr's  third  opera,  Der  Zweikampf  mU  der  GdiebteHf 
written  in  1809,  was  successfully  performed  at  Hamburg  next 
year.  In  181 1  he  produced  his  (first)  Symphony  in  Efiat,  and 
in  18x2  composed  his  first  oT2iiono,  Das  jUngste  CerickL^  In 
writing  this  work  he  felt  hampered  by  lack  of  skill  in  counter- 
point; so  with  characteristic  diligence  he  mastered  the  contents 
of  Marpurg's  Abkandlung  von  der  Puge. 

In  18x2  Spohr  visited  Vienna,  and  was  induced  to  accept  the 
leadership  of  the  orchestra  at  the  Theater  an  der  Wien.  He  then 
began  his  dramatic  masterpiece,  Faustf  w^ich  he  completed 
in  X813,  though  it  was  not  performed  until  five  years  later. 
His  strength  and  inventiveness  as  a  composer  were  now  fully 
developed,  and  enabled  him  to  produce  large  works  with  astonish- 
ing rapidity.-  He  resigned  his  appointment  at  Vienna  in 
X 81 5,.  and  soon  afterwards  made  a  tour  in  Italy,  where  he  per- 
.formed  his  eighth  and  finest  violin  concerto,  the  Scena  cantante 
neUo  slilo  drammatico.  The  leading  Italian  critics  called  him 
"  the  finest  singer  on  the  violin  that  had  ever  been  heard." 
On  Spohr's  return  to  Germany  in  x8x7  he  was  appointed  con- 
ductor of  the  opera  at  Frankfort;  and  there  in  x8x8  he  first 
produced  his  Fanst.  It  was  followed  by  Zemire  und  Ator^ 
which,  though  by  no  means  as  fine  as  Faust,  soon  attained  a 
•much  greater  popularity.  Faust  suffered  from  its  libretto, 
which  is  on  quite  a  different  plot  from  Goethe's  poem. 

Spohr  first  visited  England  in  X820,  and  on  the  6th  of  March 
played  his  Scena  cantante  with  great  success  in  London  at  the 
first  Philharmonic  concert.  At  the  third  he  produced  a  new 
'symphony  {No.  2  in  D  minor)  and,  instead  of  having  it  led  by 
the  first  violinist  and  a  maestro  al  cembalo,  conducted  it  himself 
with  a  b&ton;  a  great  innovation  in  London  at  the  time.  Spohr 
had  a  triumphant  success  both  as  composer  and  as  virtuoso;  and 
he  on  his  side  was  delighted  with  the  Philharmonic  orch^tra. 
At  his  farewell  concert  in  London  Mme  Spohr  played  on  the 
harp  for  the  last  time.  The  constrained  altitudes  of  harp- 
playing  were  bad  for  her  health;  so  in  later  concerts  she  played 
the  pianoforte  in  duets  with  violin  which  her  hiisband  produced 
with  his  usual  prompt  iacility.  After  a  transitory  visit  to  Paris, 
Spohr  returned  to  Germany  and  settled  for  a  time  in  Dresden, 
where  German  and  Italian  opera  were  flourishing  side  by  side 
under  the  direction  of  Weber  and  Morlacchi.  Spohx  could. 
>  Not  to  be  confused  with  The  Last  Judgmeni^ 


not  appredate  Weber's  genius;  nevertheless  Weber  reooamieiidcd 
him  strongly  to  the  elector  of  Hesse  Cassd  as  Kapellmristg. 
Spohr  e!itered  upon  his  duties  at  Caascl  on  the  1st  of  January 
1822,  aad  soon  afterwards  began  his  sixth  opera,  Jessoede, 
which  he  produced  in  X823.  This  work — ^which  be  himsdf  re- 
garded as  one  oi  his  best — marks  an  important  epoch  in  his 
operatic  cateer.  It  was  his  first  opera  on  Gluck's  lines,  ue.  with 
accompanied  recitative  throtighout  in  place  of  secco-recxtati\% 
or  spoken  dialogue;  and  it  was  produced  in  the  same  year 
as  Weber's  Euryanihe,  a  work  marked  by  the  same  departure 
from  German  custom. 

Spohr's  resources  at  Cassel  enabled  him  to  produce  his  new 
works  on  a  grander  scale  and  with  more  perfect  detail  than  he 
could  have  attained,  in  a  less  well-endowed  post;  and  he  nanfi 
failed. to  use  these  privileges  to  the  advantage  of  other  meri- 
torious composers,  though  as  a  critic  he  was  very  difficult  to 
please.  Soon  after  his  instalment  Mendelssohxx,  theo  a  hay 
of  thirteen,  visited  Cassel;  notwithstanding  the  disparity  of 
their  years,  a  firm  friendship  sprang  up  between  the  two,  which 
ceased  only  with  Mendelssohn's  death  in  1847.  Spohr's  next 
three  operas,  Der  Berggeist  (182s),  Pietro  9on  Abano  (1827)  and 
Der  Alckymist  (X830),  attained  only  fair  temporary  success. 
But  at  the  Rhenish  musical  festival  held  at  Diisseldorf  in  1826, 
his  oratorio  Die  letMien  Dinge  met  with  so  enthusiastic  a  receptwx 
that  it  was  repeated  a  few  days  later  in  aid  of  the  Greek  Insitr 
gents,  and  became  the  most  famous  of  his  sacred  compositiois. 
It  is  known  in  English  as  The  Last  Judgment.  In  xSjx  Spob 
summed  up  another  aspect  of  his  career  by  publishing  his  Violn 
Schooi,  an  Admirable  book  for  advanced  students,  which  stands 
to  the  violin  much  as  the  combination  of  Cramer's  Studies  «iih 
dementi's  Gra<f m 'stands  to  the  pianoforte.  The  year  XS34 
was  saddened  by  the  death  of  Spohr's  wife.  In  X836  he  married 
again.  During  1833  he  had  been  working  at  an  oratorio — Da 
Heilands  lebde  Stunden,  known  in  English  as  Cahary  or  The 
Crucifixion — which  was  performed  at  Cassel  on  Good  Friday 
X835,  and  sung  in  English  at  the  Norwich  Festival  of  1839  usda 
Spolur's  own  direction,  with  an  effect  which  he  afterwards 
always  spoke  of  as  the  greatest  triumph  of  his  life.  For  the 
Norwich  Festival  of  1842  he  composed  The  Fall  of  BakyUm. 
which  also  was  a  perfect  success,  though  the  elector  fd  Hesse- 
Cassel,  unmoved  by  a  petition  from  England  almost  amountii^ 
to  a  diplomatic  representation,  refused  Spohr  leave  of  absecce 
to  conduct  it.  His  last  opera,  Die  Kreutfahrer,  was  produced 
at  Cassel  in  X845.  Of  his  nine  symphonies  the  finest,  Die 
Weihe  der  Tdne,  was  produced  in  X832.  His  compositions  ia 
the  violin  include  concertos,  quartetts,  duets,  and  other  con- 
certed pieces  and  solos,  and  among  these  a  high  place  is  takes 
by  four  double  quartetts,  {i.e.  octets  for  two  antiphonal  Uring- 
quartet  groups),  an  art*form  of  his  own  invention.  He  was. 
indeed,  keenly  interested  in  experimentsj  notwithstanding  hh 
attachment  to  classical  form;  and  the  care  with  which  be  pro- 
duced Wagner's  Fliegender  HoUSnder  and  Tannk&user  at  Cassd 
in  X842  and  X853,  in  spite  of  the  elector's  opposition^  shows  that 
his  failure  to  understand  Beethoven  lay  deeper  than  pedantn*. 
Spohr  retained  his  appointment  until  1857,  when,  very  much 
agSiinst  his  wish,  he  was  pensioned  off.  In  the  same  year  be 
broke  his  arm,  but  he  was  able  to  conduct  Jessonda  at  Pragnc 
in  1858.  This,  however,  was  his  last  effort.  He  died  at  Cassd 
on  the  x6th  of  October  X859. 

S^hz*s.Sdbslbiographie  is  a  delightful  document,  revealing  a 
character  the  generosity  of  which  was  conspicuous  ihrou^  til 
its  complacent  intellectual  foibles.  .  He  was  a  bom  taste-maker, 
for  he  mastered  the  technique  of  his  art  safely  and  then  applied 
his  mastery  to  the  expression  of  exactly  those  modes  of  thcmg^t 
which  surprise  no  one  who  believes  Ihat  each  art-problem  has 
one  answer  and  that  the  critics  know  it.  -But  he  had  a.  very 
genuine  melodic,  invention,  and  his  sense  <rf  beauty  was  sack 
as  even  the  all-pervading  mannerisms  of  his  otiose  chromatic 
style,  could  not  quite  destroy.  He  tried  every  experiment  the 
copy-book  optimism  of  his  .age  could  suggest;  the  subjects  of 
his  operas  are  all  that  is  romantic  and  necromantic;,  he  wrote 
almost  as  much  "  programme-music  "  as  BerliOc;  he  iaveated 
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"double  quartets,"  he  wrote  an  Historical  Sympkatty  tracing 
the  progress  of  music  from  Bach  to  his  own  day  $  and,  lastly, 
his  gift  for  orchestration  was  quite  exceptionaL  Yet  not  one 
of  his  experiments  shows  any  essential  connexion  between 
the  new  form  and  the  old  material  which  he  has  so  skilfully 
packed  into  it.  Nor  is  his  treatment  of  his  betoved  classical 
forms  any  nearer  to  organic  life.  In  conversation  with  Joachim 
he  once  in  his  last  years  expressed  the  ambition  to  write  a  set 
of  string  quartets  *'  in  the  strict  form  with  all  the  passages 
ending  properly  with  shakes."  This  shows  that  all  his  work  as 
a  composer  had  failed  to  wean  him  from  the  conventions  of 
virtuoso  players,  and  it  well  illustrates  the  way  in  which  "  strict 
forms"  desert  their  convenient  functions  to  pose  as  classical 
ideas;  for  the  "  passage  ending  in  a  shake  "  is  merely  the  easiest 
known  way  of  finishing  a  section  in  concerto  style,  and  is  so 
far  from  being  an  essential  feature  in  chamber-music  that  in 
the  ten  mature  quartets  of  Mozart  which  Spohr  undoubtedly 
regarded  as  his  models  it  cannot  be  traced  in  more  than  twelve 
of  the  thirty  one  movements  in  which  it  ought  to  occur. 

The  steady  levd  of  Spohr's  mastery  prevents  any  of  his 
work  from  either  rising  to  the  height  of  Mendelssohn's  master- 
pieces, or  sinking  to  the  weakness  of  Mendelssohn's  failures. 
But  where  the  true  condilbns  of  an  art-form  suit  Spohr's 
training  and  temperament  he  is,  at  times,  very  nearly  a  great 
composer;  and  in  the  severely  restricted  medium  of  duets  for 
two  violins  hb  work  is  an  artistic  lour  de  ferUf  the  neglect  of 
which  would  be  unfortunate  in  a  wider  field  than  that  of  mere 
violin-technique.  His  best  work  is  not  so  great  that  we  are 
obliged  to  live  with  it;  but  its  merits  demand  that  we  should 
let  it  live.  (D.F.T.) 

SPOIL-FIVE,  an  old  game  of  cards,  probably  imported  from 
Ireland,  where  it  is  still  very  popular,  though  the  original  name, 
according  to  The  CompUat  Gamester,  was  "  Five<ards."  It 
may  probably  be  identified  with  "  Maw,"  a  game  of  which 
James  I.  of  Engknd  was  very  fond.  A  full  piack  of  cards  is 
used:  about  five  players  Is  the  best  number,  each  receiving  five 
cards,  dealt  in  pairs  and  triplets,  the  card  that  is  left  at  the  top 
of  the  pack  being  turned  up  for  trumps.  If  the  turn-up  is  an 
ace,  the  dealer  must  "  rob,"  f.e.  put  out,  face  downwards,  any 
card  from  his  hand  and  take  in  the  ace.  The  trump  suit  re- 
mains unaltered.  "Robbing"  must  take  place  before  the 
first  player,  the  player  on  the  dealer's  left,  leads.  Similarly 
a  player  who  holds  the  ace  of  trumps  must  rob,  putting  out 
any  card  and  taking  in  the  turn-up,  but  need  not  disclose  the 
fact  tiU  it  is  his  turn  to  play.  A  player  who  fails  to  rob  cannot 
go  out  that  hand.  The  card  put  out  may  not  be  seen.  The 
player  on  the  dealer's  left  leads.  The  highest  card  of  the  suit 
led — ^the  value  of  the  cards  will  be  explained— or  the  highest 
trump,  wins  the  trick.  Flayers  must  follow  suit  to  a  lead  of 
trumps,  except  in  certain  cases  which  will  be  mentioned.  To 
a  plain  suit  no  one  need  follow  except  a  player  who  holds  no 
trumps;  others  may  follow  or  trump  as  they  please.  If  a  player 
takes  three  tricks  he  wins  the  game.  If  no  one  succeeds  there 
b  a  "  spoil,"  and  a  fresh  stake,  smaller  than  the  original  one  as 
a  rule,  is  put  into  the  pool  for  the  next  round.  The  order  of  the 
cards  in  plain  suits  may  be  remembered  by  "  after  the  knave 
the  highest  in  red  and  the  lowest  in  black."  In  red  suits  the 
order  is  king,  queen,  knave,  ten,  &&•  <town  to  the  ace,  which  is 
lowest:  in  black  suits  king,  queen,  knave,  ace,  ftc.,  up  to  ten, 
which  is  lowest.  But  the  ace  of  hearts,  which  is  always  a  trump, 
is  not  reckoned  in  its  own  suit.  In  trumps  the  order  is  **  below 
the  queen  highest  in  red,  lowest  in  black."  The  order  in  red 
suits  is  five,  knave,  ace,  of  hearts,  ace  of  trumps,  king,  queen, 
ten,  &c.:  in  bkck  suits  five,  knave,  ace  of  hearts,  ace  of  trumps, 
king,  queen,  two,  three,  ftc,  up  to  ten,  which  is  the  lowest 
When  tramps  are  led,  the  five  and  the  knave  of  trumps  and  the 
ace  of  hearts  need  not  be  played.  This  is  called  "  reneging," 
colloquially  "renigging."  The  five  may  always  renege:  if 
it  is  led,  no  card  can  renege.  The  knave  may  renege  if  the  five 
is  played,  not  led.  Only  the  five  can  renege  to  the  knave  led. 
The  ace  of  hearts  can  renege  to  any  inferior  card.  If  hearts 
•re  not  trumps  and  the  ace  of  hearu  is  led,  a  trump  must  be 


phyed  if  possible:  if  not,  it  is  not  necessary  to  play  a  heart. 
"  Twenty-five  "  and  "  Forty-five  "  are  varieties  of  "  SpoU-five  ": 
the  game  is  played  for  dther  of  these  numbers;  each  trick 
counts  five  to  the  maker,  and  there  is  no  "  spoil,"  but  the  trick 
made  by  the  highest  trump  out  scores  ten;  if  a  player  gets  out 
before  that  trump  is  played,  he  wins  the  game  all  the  same. 
The  winning  of  all  five  tricks  is  caUed  a  "  jink  '*;  at  "  SpoU- 
five  "  a  player  who  jinks,  if  jinking  is  agreed  upon,  receives  an 
extra  stake  all  round;  but  if,  after  winning  three  tricks,  he 
elects  to  "  jink  "  and  fails,  he  cannot  score  during  that  hand. 

SPOKAN^  a  city  and  the  county-seat  of  Spokane  county, 
Washington,  U.S.A.,  on  both  banks  of  the  Spokane  river,  near 
the  eastern  boundary  of  the  state,  and  about  343  m.  E.  of  Seattle. 
Pop.  (1890),  19,933;  (1900),  36,848,  of  whom  7833  were  foreign- 
bom,  including  1683  En^ish  Canadians,  1336  Germans,  and 
1 168  Swedes;  (i9ro  census)  104,403.  Spokane  is  served 
by  the  Great  Northern,  the  Oregon  Railway  ft  Navigation 
Co.  (Unbn  Pacific  system),  the  Northern  Pacific,  the  Idaho 
ft  Washington  Northern,  the  Spokane,  Portland  ft  Seattle, 
and  the  Spokane  ft  International  railways,  and  by  the  Spokane 
ft  Inland  Empire  (electric)  line  connecting  with  the  Coeur 
d'Altoe  mining  region,  Idaho,  and  with  Colfax,  Washington  and 
Moscow,  Idaho.  Among  the  principal  buildings  of  the  city 
are  the  Federal  building,  the  county  court-house,  the  city- 
hall,  the  post  office,  the  Paulsen  building,  the  Columbia  and 
Auditorium  theatres,  the  Spokane  club,  Uie  masonic  temple, 
the  Spokesman-Review  building,  and  a  large  Roman  Catholic 
church.  Spokane  is  the  see  of  a  Protestant  Episcopal  bishop 
The  dty  has  a  Carnegie  library,  and  ten  public  parks  aggre- 
gating 330  acres;  the  more  important  are  Liberty  Park  (35 
acres),  Manito  Park  (85  acres),  and  Corbin  Park, (13  acres).  Fort 
George  Wright  (established  in  1895)  is  3  m.  wnt  of  Spokane 
on  a  tract  of  1033  acres  given  to  the  United  States  Govern- 
ment by  the  dty,  for  that  purpose,  in  1894-1895.  Spokane  is 
the  seat  of  Gonzaga  College  (Roman  Catholic)  for  boys,  founded 
in  1887  and  incorporated  in  1904;  of  Spokane  College  (1907; 
Lutheran);  of  Brunot  Hall  (Protestant  Episcopal),  for  girls; 
the  Academy  of  the  Holy  Names  (Roman  Catholic),  for  girls; 
and  of  other  schools  and  academics.  Among  the  city's  charit- 
able institutions  are  a  home  for  the  friendless  (1890),  the  St 
Joseph  orphanage  (1890),  St  Luke's  (1900)  and  the  Marie  Beard 
Deaconess  (1896)  hospitals,  each  having  a  training  school  for 
nurses,  a  Florence  Crittenden  home,  and  a  House  of  the  Good 
Shepherd.  The  Spokane  river  is  a  rapidly  flowing  stream  with 
two  falls  (the  upper  of  60  and  the  lower  of  70  ft.),  within  the 
dty  limits,  providing  an  estimated  energy  of  about  35,000 
horse-power  at  low  water.  Of  this  energy,  in  1908,  about 
17,000  horse-power  was  being  utilized,  chiefly  for  generating 
dectridty  (the  motive  power  most  used  in  the  city's  indus- 
tries), as  wdl  as  for  lighting  and  transit  purposes,  while  about 
9000  horse-power  in  dectrical  power  was  transmitted  to  the 
Coeur  d'AItoe  mines.  At  Post  Falls,  Idaho,  33  m.  east  of 
Spokane,  about  x  3,000  horse-power  is  devdoped,  and  at  Nine 
Mile  Bridge  near  Spokane,  about  30,000  horse-power.  Spokane's 
manufacturing  interests  have  devdoped  with  remarkable  rapidity. 
In  1900  there  were  84  factories  capitalized  at  $3,311,304, 
and  their  product  was  valued  at  $3,756,1x9.  In  190$ 
there  were  x88  factories  capitalized  at  $5,407,3x3  (144* 5% 
increase),  and  the  value  of  their  products  was  $8,830,853  (135'X  % 
increase).  The  dty's  prindpal  manufactures  in  X905  were: 
lumber  and  phining  mill  products  ($3,040,059);  flour  and  grist- 
mill products  ($x,o89,396);  malt  Uquors  ($679,374);  foundry 
and  machine^hop  products  ($479,954);  and  lumber  and  timber 
products  ($4x8,0x9).  Spokane  is  an  important  jobbing  centre, 
is  a  xuttural  supply  point  for  the  gold,  silver  and  lead  mining 
regions  of  northern  and  central  Idaho,  eastern  Washington, 
and  Oregon,  and  is  a  distributing  point  for  the  rich  agricultural 
districts  in  this  region. 

The  first  permanent  settlement  on  the  dte  of  Spokane  was 

made  in  1874  by  James  N.  Glover,  who  bought  from  two 

trappers  a  tract  of  land  here.    The  settlement  was  named 

I  Spokane  Falls,  in  memory  of  the  Spokan  Indians,  a  tribe  of 
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Salifthah  stock,  which  fonnerly  occupied  the  Spokane  Valley; 
the  word  Spokan  is  said  to  mean  "  children  of  the  sun.".  Spo- 
kane was  incorporated  as  a  town  in  i88z  and  in  the  same  year 
received  its  first  dty  charter  (amended  in  1891).  The  city 
became  the  county-seat  in  i88a.  The  present  name  was  ad<H>ted 
in  189a  Tlie  dty  was  reached  by  the  Northern  Pacific  rail- 
way in  18831  by  the  Union  Pacific  in  1889,  and  by  the  Great 
Northern  in  2893.  On  the  4-'6th  of  August  1889,  thirty  squares 
of  the  dty  (nearly  all  of  its  business  section)  were  destroyed 
by  fire,  with  a  loss  estimated  at  $5,ooo,ooa  Rebuilding  was 
at  once  begun,  and  in  about  two  years  the  dty  had  been  almost 
entirely  reconstructed  and  greatly  improved*  In  2910  Spokane 
adopt^  a  commission  form  of  government. 

SPOLETO  (anc.  SpoUtium),  a  town  and  archiepiscopal  see  of 
the  province  of  Perugia,  Italy,  x8  m.  N.N.E.  of  Temi,  and 
88  m.  N.  by  E.  of  Rome  by  rail.  Pop.  (1901),  9631  (town); 
34,648  (commune).  It  is  situated  on  a  hill,  so  that  the  lowest 
part  is  about  xooo,  the  highest  1485,  ft.  above  sea-levd,  at 
the  south  end  of  the  open  valley  of  the  Topino,  a  tributary  of 
the  Tiber,  which  it  joins  near  AssisL  The  prindpal  industries 
are  the  collection  and  preparation  of  truffles  and  preserved 
foods,  also  tanning  and  the  manufacture  of  earthenware. 
Spoleto  is  also  the  centre  of  an  agricultural  district,  andcontains 
a  government  aq)erimental  olive  oil  factory.  There  are  few 
towns  of  Italy  which  possess  so  many  Roman  remains  in  good 
preservation  under  the  medieval  buUdings,  and  few  medieval 
towns  with  so  picturesque  an  appearance.  There  are  con- 
siderable remains  of  perhaps  pre-Roman  polygonal  walls — 
in  Qne  place  a  piece  of  this  walling  has  masonry  of  rectangular 
blocks  superposed,  with  an  inscription  of  two  of  the  Roman 
munidpal  magistrates  iqualtuorvin^.  There  are  also  a  few 
traces  of  an  inner  enceinte  of  the  Roman  period.  There  are 
remains  of  a  Roman  theatre  over  370  ft.  in  diameter,  and  an 
amphitheatre  390  by  395  ft.  A  Roman  bridge  of  three  arches, 
80  ft.  long  and  36  ft.  faigh,  exists  at  the  lower  (north)  entrance 
to  the  town,  under  the  modem  road  to  Foligno,  in  the  former 
bed  of  a  torrent  which  has  now  changed  its  course.  A  Mith- 
raeum  was  found  outside  this  gate  in  1878.  The  rock  above 
the  town  was  induded  within  the  polygonal  walls:  but  Totila 
fortified,  not  this  rock,  but  the  ampUtheatre,  which  remained 
the  dtadd  until  1364,  when  Cardinal  Albomoz  destroyed  it 
and  erected  the  present  Rocca,  which  was  enlarged  by  Pope 
Nicholas  V.;  it  is  now  a  prison.  The  Porta  della  Fuga  (the 
name  alludes  to  the  repulse  of  Hannibal)  occupies  the  site  of  a 
Roman  gate,  1>ut  is  itself  medieval:  while  the  medieval  encdnte 
cndoses  a  somewhat  wider  area  than  the  andent.  The  Piazza 
del  Mercato  represents  the  Roman  forum;  dose  by  is  a  triumphal 
arch  of  Dnisus  and  Germanicus,-  and  a  temple  (?)  into  which 
is  built  the  church  of  S.  Ansano.  A  Roman  house  in  the  upper 
part  of  the  town,  with  mosaic  pavements,  probably  bdonged 
to  Vespasia  Polla,  the  mother  of  the  emperor  Ve^asian.  The 
Palazzo  Munidpale,  dose  by,  contains  the  archives  and  picture 
gidlery.  Thecathedral  of  S.  Maria  Assunta,  much  moden^zed  in 
1644,  occupies  the  site  of  a  church  of  the  Lombard  dukes  erected 
about  603.  The  present  church  was  consecrated  in  X198; 
the  facade  bdongs  to  the  middle  of  the  lath  century.  Over 
the  main  entrance  is  a  large  mosaic  of  Christ  ehthroned,  with 
the  Virgin  and  St  John,  by  the  artist  Solsemus  (1307).  The 
Early  Renaissance  vestibule  (after  1491)  is  fine.  In  the  choir 
and  on  the  half  dome  of  the  apse,  are  the  finest  frescoes  of  Fra 
Filippo  Lippi  (scenes  from  the  life  of  the  Virgin)  completed 
after  his  d^th  by  Fra  Diamante:  his  tomb,  erected  by  Lorenzo 
de^  Medid,  with  the  epiUph  by  Politian,  is  on  the  left  of  the 
choir.  The  fine  staUs  and  panelling  in  the  winter  choir  dste 
from  1548-1554.  In  and  near  the  Piazza  dd  Duomo  are  the 
onfinished  Palazzo  ddia  Signoria,  of  the  early  14th  ccntuiy, 
which  contains  the  archaeolo^cal  museum,  the  small  Renais- 
sance church  of  the  Manna  d'Oro  (x  537),  the  facade  of  the  Roman- 
esque basilica  of  S.  Eufemia  (in  the  archbishop's  palace)  and  the 
fine  Early  Renaissance  Palazzo  Arroni  with  its  graffito  frieze. 

The  church  of  S.  Pietro,  outride  the  town  on  the  road  to  Rome 
(wrongly  supposed  to  have  been  the  cathedral  before  1067),  was 


founded  in  a.o.^  419  by  Bishop  AchlDes.    Its  facade  b  fe» 

markable  for  its  richly  sculptured  decorations  of  grotesque 
figures  and  beasts,  which  are  of  two  different  dates,  about  ioa» 
and  about  xsoa  S.  Domenico  is  a  fine  example  of  later  ItaUaa 
Gothic  with  bands  of  different  cobured  stones.  Both  the 
church  and  its  ciypt  contain  14th-century  frescoes.  The  triple- 
apsed  crypt  of  S.  Gregorio  probably  dates  from  the  gth  centiay: 
the  upiier  church  was  consecrated  in  x  196  and  the  Roraancsq^ 
work  covered  with  stucco  in  the  restoration  of  1597.  S  KioM 
is  a  beautiful  example  of  Pointed  Gothic.  The  baai&ca  of 
S.  Salvatore  (il  CrocejUu)  at  the  cemetery  belongs  to  the  4tk 
century  aj>.  The  fine  sculptures  of  the  facade,  with  its  beauti- 
ful windows,  as  also  the  octagonal  dome,  all  belong  to  thb 
period;  Meliorantius,  the  sculptor  of  the  portal  of  the  cathednl 
(after  1x55),  took  his  inspiration  hence.  S.  Booziano,  not  far 
off,  bdongs  to  the  X3th  century,  but  its  interior  has  been  re- 
stored: the  crypt  contains  frescoes  of  the  xsth  ccatiuy.  The 
dty  is  stQl  supplied  with  water  by  an  aqueduct,  to  4rhidi  be- 
longs the  huge  bridge  called  the  Ponte  delle  Torri,  crossiQg  the 
ravine  which  divides  the  town  from  the  Monte  Luco  (2733  ft). 
The  bridge  is  353  ft.  high  and  755  ft.  long  and  has  ten  an^: 
the  ground  plan  is  Roman;  the  stone  piers  are  in  the  maia 
later  (the  work  is  often  attributed  to  Theodelapius^  the  tiard 
Lombard  duke,  in  604),  while  the  pointed  brick  ardics  bcfeeg 
to  a  restoration  of  the  X4th  (?)  century.  The  Monte  Litoa^ 
which  commands  a  qilendid  view,  has  several  hcnnitaps 
upon  it. 

The  first  mention  of  Spoletium  in  history  is  the  notice  of  the 
foundatwn  of  a  colony  there  in  341  b.c.  (Liv.  EpU.  vl\ 
VeU.  Pat.  i.  14),  and  it  was  still  according  to  Cicero  {Ph  Bsk 
3x) — "colonia  latina  in  primis  firma  et  illustris" — ^a  Laia 
colony  in  95  B.a  After  the  battle  of  Trasimenus  (217  b.c) 
Spoletium  was  attacked  by  Hannibal,  who  was  repulsed  by 
the  inhabitants  (Liv.  zxii.  9).  During  the  Second  Punic  War  the 
dty  was  a  usdul  ally  to  Rome.  It  suffered  greatly  doriog 
the  dvil  wars  of  Marius  and  Sulla.  The  latter,  after  his  victory 
over  Crassus,  confiscated  the  territory  of  Spoletium  (83  b.c). 
From  this  time  forth  it  was  a  munidpium.  Under  the  efnuee 
it  again  became  a  flourishing  town,  but  is  not  often  mentiooed 
in  history.  It  was  situated  on  a  branch  of  the  Via  Flaminia, 
which  left  the  main  road  at  Namia  and  rejmned  it  at  Frniisn 
FUminii.  An  andent  road  also  ran  hence  to  Nursia.  Maitiil 
speaks  of  its  wine.  Aemilianus,  who  had  been  peodaiined 
emperor  by  his  soldiers  in  Moesia,  was  slain  by  than  here  on 
his  way  to  Rome  (aj>.  353),  after  a  reign  of  three  or  loot  months. 
Rescripts  of  Constantine  (336)  and  Julian  (363)  are  dated  froas 
Spoleto.  The  foundation  of  the  episcopal  see  dates  from  the 
4th  century.  Owing  to  its  devated  position  it  was  an  im- 
portant stronghold  during  the  Vandal  and  Gothic  wars;  its 
walls  were  dismantled  by  Totila  (Procop.  BeU.  goL  m.  12). 
Under  the  Lombards  Spoleto  became  the  capital  of  an  ia- 
dependent  duchy  (from  570),  and  its  dukes  ruled  a.  owsiderable 
part  of  centra]  Italy.  Together  with  other  ikfs,  it  was  be- 
queathed to  Pope  Gr^ory  VII.  by  the  empress  Matilda,  ^ 
for  some  time  struggled  to  maintain  its  independence.  Is 
XX  55  it  was  destroyed  by  Frederick  Barbarossa.  In  1 313  it 
was  definitely  occupied. by  Gregory  IX.  During  the  absence  d 
the  papal  court  in  Avignon  it  was  a  pny  to  the  strug^es  between 
Gudphs  and  Ghibdlines,  until  in  X3S4  Cardinal  Albonaz 
brought  it  once  more  under  the  authority  of  the  Church.  la 
X809  it  became  capital  of  the  French  dq>artment  of  Trasimectt. 
In  x86o  it  was  taken  by  the  Italian  troops  after  a.  gaJbst 
defence.  Giovanni  Pontano,  founder  of  the  Aoc»i«M 
Pontaniana  of  Naples,  was  bom  here. 

See  A.  Sansi,  De^i  Edifti  e  iei  frammenH  Oond  idt  oaiicUi 
d«  Sp^eto  (Folifl;no,  1869),  and  other  works;  G.  Angdiai  Roca. 
Spolko  €  Dintomt  (Spoleto,  1905) ;  and  various  articles  fay  G.  Sonfisi, 
iaNoHaUdeg^iScofiT  (T.As.). 

SPON.  JACQUES  (X647-X685),  French  doctor  and  archaeo- 
logist, was  bom  at  Lyons  and  died  at  Vevey.  He  is  faznoos  a 
a  pioneer  in  the  exploration  of  the  monuments  of  Greece,  travd- 
ling  there  in  X67 5-1676  with  the  Englishman  (Sir)  George  Whckr 
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(1650-1733),  whose. coIIecUon  of  antiquities  was  afterwards 
bequeathed  to  Oxford  University.  Spon  brought  back  many 
valuable  treasures,  coins,  inscriptions  and  manuscripts,  and  in 
later  years  published  various  important  works  on  archaeology, 
notably  his  Voyage  d*lUUUt  de  Dalmaiie,  de  Crke  d  du  Levant 
(1678),  and  a  Uistoire  de  la  ripiMique  de  Genhe  (x68o). 

SPONOES.  The  Sponges  or  Porifera  form  a  somewhat 
isolated  phylum  (or  principal  subdivision)  of  the  animal  king- 
dom. Tliis  phylum  includes  an  immense  number  of  marine 
and  fresh-water  wganisms,  all  of  which  agree  amongst  them- 
selves in  possessing  a  combination  of  important  structural 
charactets  which  is  not  found  in  any  other  animals.  Though  the 
phylum  is  a  very  large  one  yet  almost  the  only  examples  with 
which  the  name  "  sponge "  is  popularly  associated  are  the 
common  bath  sponges  (species  of  the  genera  Euspangia  and 
Hippospongia)t  which  are  amongst  the  most  highly  organised 
and  least  typical  members  of  the  group. 

The  history  of  the  group  begins  with  Aristotle,  who  recognized 
several  different  kinds  of  sponge,  some  of  which  were  used  by  the 
Greek  warriors  for  padding  their,  helmets.  Owing,  however, 
to  the  permanently  fixed  character,  irregular  growth  and  feeble 
power  of  movement  in  the  adult  organism,  it  was  not  until  the 
advent  of  microscopical  research  that  it  was  definitely  proved 
that  the  sponges  are  animals  and  not  plants.  Indeed  our 
scientific  knowledge  of  the  group  can  scarcely  be  said  to  begin 
much  before  the  middle  of  the  xyth  century,  when  the  classical 
resMuxhes  of  R.  E.  Grant,  J.  E.  Gray,  H.  J«  Charter  and  J.  S. 
Bowerbank  laid  the  foundations  of  modem  spongology.  It 
very  soon  became  evident  that  the  group  is  one  which  illustrates 
with  remarkable  clearness  and  boiuty  those  laws  of  organic 
evolution  which  were  beginning  to  attract  so  much. attention 
from  zook>gists,  a  fact  which  found  abundant  recognition  in 
Ernst  Haeckel's  epoch-making  work  on  the  Calcareous  Sponges 
published  in  1872.  This  was  followed  by  a  series  of  remark- 
able resMTches  by  F.  E.  Schulse  on  the  minute  anatomy, 
histology  and  embryology  of  the  group,  which  have  served  as  a 
pattern  to  all  subsequent  investigators.  In  more  recent  years 
our  knowledge  of  the  sponges  has  advanced  very  rapidly, 
especially  as  the  result  of  the  great  series  of  scientific  exploring 
expeditions  inaugurated  by  the  voyage  of  H.M.S. "  Challenger.*' 
The  lugt  collection  made  by  the  "Challenger"  expedition 
akme,  necessitated  a  complete  reorganization  of  our  systematic 
knowledge  of  the  phylum,  and  afforded  the  foundation  upon 
which  our  present  system  of  classification  has  been  built  up. 
There  is  perhaps  no  great  group  of  the  animal  kingdom  in  the 
study  of  which  greater  advance  has  been  made  in  the  last  twenty 
years.  It  is  impossible  in  the  space  at  our  disposal  to  do  justice 
to  the  numerous  valuable  memoirs  which  have  appeared  during 
this  period,  but  reference  to  the  more  important  works  of  recent 
Investigators  will  be  found  in  the  bibliography  at  the  end  of 
this  article,  while  for  a  comprehensive  account  of  the  whole 
subject  Uie  reader  should  refer  especially  to  Professor  E.  A. 
Minchin's  article  in  Sir  E.  Ray  Lankester's  Treatise  on  Zoology. 

General  Characters  of  the  PAyfiiffi.— The  sponges  are  all  aquatic 
organisms,  and  for  the  most  part  marine,  libey  vary  in  size 
from  minute  solitary  individuals,  scarcely  visible  to  the  naked 
«ye,  up  to  great  compound' masses  several  feet  in  circumference, 
and  in -form  from  almost  complete  shapelessness  to  the  most 
exquisite  and  perfect  symmetry.  The  indefiniteness  of  shape 
and  size  which  characterizes  the  vast  majority  of  the  group  is 
due  to  the  power  of  budding,  which  is  almost  universal  amonpt 
them,  whereby  extremely  complex  cc^nies  ar6  built  up  in 
which  it  b  usually  impossible  to  determme  the  limiu  of  the 
individual  zooids  or  persons,  while  very  frequently,  by  a  process 
of  integratkm,  individuab  of  a  higher  order  are  produced  which 
again  form  colonies  by  budding  (fig.  3). 

Tlie  entire  body  of  the  sponge  is  penetrated  by  a  more  or 
less  complicated  canal<system,  beginning  with  numerous  in- 
halant pores,  scattered  over  the  general  surface  or  collected  in 
special  pore-areas,  and  ending  in  one  or  several  larger  apertures, 
the  vents  or  oscula,  situated  usually  on  the  uppermost  portions 
of  the  sponge  (fig.  8).    If  the  living  animal  be  kept  under 


observation  it  will  be  seen  that  a  stream  of  water  is  ^ected 
with  considerable  force  from  the  vents,  carrying  with  it  minute 
particles  in  suspensfon.  At  the  same  time  numerous  sxfiaUer 
stream^  enter  the  canal  system  through  the  inhalant  pores, 
bringing  with  them  the  minute  particles  of  organic  matter  upon 
which  the  sponge  feeds  and  the  oxygen  which  it  requires  for 
respiration.  This  stream  of  water  may  be  temporarily  inter- 
rupted by  the  closure  of  the  pores  and  vents,  to  be  resumed 
apparently  at  will.  It  is  maintained  by  the  activity  of  certain 
ccUs,  known  as  collared  cells  or  choanocytes  (fig.  35,  ;,  fig. 
36),  which  line  the  walls  of  the  canal  system  etUier  throuji^ut 
their  entire  extent  or  in  certain  regions  only.  These  cells  bear 
an  extraordinarily  close  resemblanoe  to  the  choanoflagcUate 
Protozoa  or  collared  Monads.  Each  is  provided  with  a  filmy 
protoplasmic  collar  and  a  long  whip-like  flagellum,  and  the 
movements  of  the  latter  drive  the  water  out  of  the  canal-system 
through  the  vents  and  thus  keep  up  the  circulation.  In  all 
but  the  simplest  sponges  the  collaxmi  cells  are  confined  to  certain 
portions  of  the  canal  system  known  as  flagellated  chambers 
(fig.  9),  the  size,  fcnin  and  arrangement  of  which  vary  greatly 
in  different  types.  That  part  of  the  canal-system  whkh  is  not 
lined  by  colkred  cdls  is  covered  with  a  flattened  pavement- 
epithdium  (fig.  34,  x),  and  so  also  is  the  outer  surface  of  the 
sponge.  The  space  between  the  vaiious  branches  of  the  canal- 
system  is  occupied  by  a  gdatinous  ground-substance  (meso- 
^oea)  in  which  amoeboid  and  connective-tissue  cells  are  em- 
bedded (fig.  34,  3,  4,  s;  fig.  35,  a),  and  in  which  in  most  cases 
a  well-developed  skeleton  is  secreted  by  special  cells  known 
as  sderobbsts.  This  skeleton  (figs.  34-33,  &c.)  supports  the 
extremely  soft  tissues  of  which  the  body  b  composed,  and  con- 
sbts  either  of  mineral  spicules  (carbonate  of  lime  or  silica)  or 
of  homy  fibres  (spongin),  or  of  a  combination  of  siliceous  spicules 
with  spongin.  In  many  cases  the  proper  skeleton  is  more  or 
less  completely  replaced  by  sand. 

The  question  as  to  how  far  the  cell-byers  of  the'  spon^  body 
correspond  to  the  "  germinal  byers  "  usually  recognizable  m  other 
multicellular  animab  b  aa  extremdy  difficult  one  and  not  yet 
by  any  means  settled.  It  has  until  recently  been  generally  sup- 
posed that  the  flattened  efnthelium  which  covers  the  outer  surface 
of  the  sponge,  together  with  part  of  that  which  lines  the  canal- 
system,  IS  ectodermal,  while  tne  colbred  celb  and  the  remainder 
01  the  flattened  epithelium  lining  the  canal-system  are  endodermal, 
and  the  term  mesoderm  has  been  frc<]uently  applied  to  the  middle 
ccbtinous  byer.  Recent  embryological  researcn,  however,  makes 
It  extremely  doubtful  whether  this  view  b  justifiable,  and  whether 
indeed  the  germ-byers  of  topical  Metazoa  can  be  identified  at  all 
in  the  Poriiera.  Embryological  research,  moreover,  tends  to  show 
that  the  primitive  gaatral  eptthelium  (of  collared  cells)  b  in  most 
sponges  completely  replaced,  except  in  the  flagelbted  chambers, 
by  an  invasion  of  toe  dermal  eptthehum  (compoiea  of  flat  pavement- 
cells). 

Sexual  reproduction,  by  means  of  ova  and  spermatozoa,  is 
probably  umveml  throughout  the  group.    The  segmentation  of 


a  more  or  less  complex  metamorphons,  gives  rise  to  the  young 
sponge.  During  the  metamorphous  the  outer,  cilbted  or  flagelbted 
cells  of  the  brva  take  up  their  pontion  in  the  interior  of  the  body 
and  give  rise  to  the  colbred  cells  of  the  adult;  whib  the  inner  celb 
(of  the  parenchymula)  migrate  outwards  and  form  the  superficbl 
epithelium,  so  that  the  position  of  the  so-called  "ectoderm'* 
and  "  endoderm  **  b  completely  reversed  in  the  adult  as  compared 
with  the  larva. 

A  sexual  reproduction  Is  effected  by  budding,  and  the  buds  may 
either  remain  attached  to  the  parent  and  form  cokmies  or  become 
detached  and  form  entirely  separate  individuals. 

Types  of  Structure.— Vft  may  illustrate  our  account  of  the 
general  characters  of  the  group  by  a  brief  description  of  the 
anatomy  of  three  widely  divergent  types,  selected  as  being  f airiy 
representative  of  the  entire  group,  viz.  Leucosolenia,  Plahina 
and  Euspongi^. 

Leucos^enia.—THt  genus  Leucosoleuia  Includes  a  number  of 
calcareous  spoiq;es  of  very  simple  structure,  and  thus  fa.wr'^  a 
suitabb  starting-point  for  our  studies.  Imagine  a  minute,  thiB> 
walled  sac  (fig.  l),  atUched  at  the  lower  end  to  some  rockoi 
seaweed,  and  enclosing  a  spacious  cavity  in  its  interior.  Thtf 
cavity  b  the  gastxal  or  digesuve  cavity,  and  it  opens  to  the  extenoc 
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the  budiall  reniain  united  toftthcr  by  their  baaei  m  get  a  hnndvd 
colony  in  which  (he  pciwju  or  uoidt  are  Hill  eanly  rvcocntnU^ 
each  with  itf  own  vert  or  oiculum.     Very  frcqwntiyp  Eowe^rr, 

analher  in  many  pldc»  to  fom  networlEa,  in  vUcli  il  i*  no  loi^ 
poHible  (o  recoeniie  (he  component  individual*  (fu.  ay  TWa  » 
known  u  (he  ''Clathrina  "  type  of  ilnicture,  ancTwe  may  took 
upoa  ■  CUthfina  colony  m  an  individual  of  a  hirher  oider,  wJiick 
may'iHumca  definite  entemal  Eorm  and  even  acquire  a  tecondary 
internal. cavity  (pteudaca*tcr)t  opening  to  [he  eiieriv  ihmuik  j 
•ccondary  vent  ^teiidotculum),  while  tne  outer  tube*  of  thecwty 
may  eive  rite  10  ■  protective  akin  fpeeudodcmij.  perforated  br 
■eeondaiv  inhalant  porta  (peeudoporei)  which  are  obviouaty  qvie 
diitinct  in  natuie  from  the  priduiy  inhalant  poiea  or  pnnnfn^  i^ 

Other  lypci  cf  colony-fonnation  in  the  genua  ZncnWrna  wiH  be 
dilculKd  Men  we  come  to  deal  with  the  canal-ayilein  in  fenoaL 

J^Una.—Ttie  genui  fM*<«  includea  nne  <<  the  wnpteai  ot 
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Ither  ^Hciea,  ffakna  diiopkm,  they  bcctMt  con- 
nncieo  lo  lorm  perfectly  definite,  lurrow  canalt.  by  the  dewfc(> 
mcnt  ot  a  thick  layer  of  mewloea  (and  pavemeni-cpathrlivni) 
which  coven  the  outer  vurfac«  (H  the  fpongc  in  aucb  a  manner  ttnr 
(he  folded  charKter  It  no  lonnr  viiible  eilemally.  The  enenil 
openlnga  of  (he  inhalant  canali  now  rorm  definite  dcmal  ptfu. 
In  luch  a  (pDnte  ai  (hia  the  folded  chamber-layer  of  (he  sow- 
wall  il  Kimnimei  caned  the  choanoume.  while  (he  eiternaTliirr 
of  metoglofa  and  pavement-epithelium  ia  railed  the  cctMMa 
In  a  Ihinl  inecica.  f^^tfaa  Irife^.  further  folding  of  ibe  --cboanr 
•omal  lameBa  "  takei  rUa  and  we  Ihin  get  ■  Hill  iKin  eaai|in 

iB'yfahuH  the  ipKuIn  arc  composed,  of  coHoidal  iHica.    Tie 

connating  of  four  aharp-pointed  riyt  (^verging  at  equal  anrirt 
from  ■  common  CMtn  (^  J.  a-t).  ModiEtationa  of  ib*  loa 
occur  in  two  dircctiona;  in  the  firit  place  ume  of  the  teirarik  br 
branching  of  one  ray,  ^ve  riie  to  "cnnddabn."  while  otbrn  k? 
luppreaion  ot  rays,  give  rite  ro  form*  with  three  or  rvcv  two  nvi 

5,  /-f>.  The  arrangement  of  Ihe  apiculrl  is  very  irrrgnlarL  ikc 
candelabra  alone  are  definitely  arranged  (a(  (be  aurlace  d  rte 
sponge),  the  other  forms  are  tl^kly  tcaltend  without  any  met 
of  order  throughout  (he  mesoflDea. 

fui^gia. — The  genui  Entpairia:  ta  which  befonc  all  the  iact 
bath  tpongca.  is  a  (ypicat  eaampJe  ij  the  (rue  "  horny  "  aptf«ei 
or  EacrraUIa.  chaiacteriied  especially  by  the  fact  that  the  Aehnia 
ia  oM  compoeed  of  ipiculei  but  ol  so  called  homy  fibna,    A  kt^ 
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Fic.  S. — EuiptngiA  tfiiiiulia  Ot^ih  aponice).     Dkainm  of  Ih« 
LrTH|i[enKiiL  of  tbe  caJuI-Byatnn  u  aeen  ui  vertical  HUoiu  of  two 
rounv  individuala. 
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in  tt.  6,  motr  highly  magni-  pani  d  iSe  tanal^pw™,  other 
fcd,  itaDwIiiE  ihi™  dilated  'han  Il-e  'Jumbera  Ihemirlvea.  an 
dlambm.  wlh  inhalanl  cana-  liQ«lbya  fUl  Mveinent-epilhrhuni 
Ikuli  on  the  left  and  eihalant  »^  '>»  metogloea,  occupying  all 
cuiUculi  on  the  riihl.  Ihe  •Pf^  between   the  diBmni 

nana  of  the  canai-ayatem,  contauia 
EcDa  of  nriona  Uiub.  embedded  ia  ■  my  (nnular  matrix. 


EdtnuJ  Cljwrtfft.— Amnngat  the  ampler  akareovt  noagt*, 

LiiiuaU^  aymmetriai  and  it  evidently  a  kind  of  outward  eiprcHion 

™*  of  (be  airangemcnt  of  Ibe  canal -lyileni. 

Thil  ia  well  lecil  in  the  aimpkat  form  of 

all.  the  ■ac'thaped  Olynthua,  and  alxi 

dUint?^  (described  later  on),  which 
may  be  regarded  either  oa  individuali  of 
a  h'lher  order  or  aa  coloniea  al  Olvnihua 
vidual  wnoae  Uige  gatiral  cavity  opena 
Inin.    ln"ihJ'niote™  inplen  Lnicoi^, 


Ibe  mefence  of  individuali  of 
srt!  0)  tbe  primitive  Oljrnlhui 


the   flagellated 


^"£Sriuf™i" 
chamber*  in  such  fo-—  --  - 
regarded  ai  morpholL^icaliy 

In  die  non^calc^eDui  tponeca  we  are 
•Iwaya  dsllni  with  individuali  of  1  high 


<  -'Chalk' 


pine    Iilanda    (fig. '  ri 


^ 


'  "iS^ 


[,  Slylocf'iiia).     la  olher  1 


ip-*haped  body:  thia  ii 
the  ■'crinorhlH  form," 


beat   known,    peThini,   being   the 
•availed    Vcnui'i    Sawer    Eaiket 

(EBfjKWta,  fig.  u). 

F[ibclUte  (orlan-ihapedjandcup- 
ihaped  forma  arc  frequently  met 

apongea.   and   in   widely    lepamn] 

Icilufiurin.     In  pJ^Oiupimpa  Ihc  J 

flabellate  and  cup-ibaped  focrna  paft  J 

inienvbly  into  one  another,  tbe  cup  I 

bang  apparently  merely  ■  folded  I 

lamella.     Slend^  branchiiif  forma  1 


■nd  either  form  cruila  of  varyiriE 
thkkiKta  on  the  aur^ee  of  roeki  and 
Ka-weed,  or  lar^  and  maadvc  ■n'e- 

gatet  which  may  riie  to  a  connder' 
able  height  above  the  iubilnl  "— 

clioridie)  1' 


ibe    boring    apongea    (Family  h^^hffiMii  "  4^*^  ^u^ 


d  rillaai.  „ 


SPONGES 

tyellu 


afford  ■  UKf  ui  puide  Iq 


bng  falurcft  oF  liviiiE  ipongH  ii  tlidr  colour, 
m  very  brilliant  Y^ow,  red,  orangp.  pjrple,  brown, 
ukd  blue  Are  &d  net  ^viih,  in  vaiviiiE  dr^rrrt  of  purity 

ongEi  are  uuilly  white.    II  apjnn  probable  Ihat  the 

puide  lo  vpeciiic  identification.    At «  nile  Ibe  colour 

_  ._ ,..it-pfTfCTved  or  diy  ■pecimcni,  but  a  noteworthy 

cucepiion  it  found  m  tlw  brilliant  purpio  SMitriies  viitm  ol  Port 
PhUnp,  in  vbicb  the  colour,  ihoii|h  HTubk  in  water,  i>  permanent 
in  dry  apecimcna  awl  in  aicohoi.  The  colouring  matter  U  aoine- 
lims  lodied  Ja  ipeciat  pijinent  cdia  beJonftinf  to  the  iponfe  itaeU, 
and  Hmctiina  in  lyADwiic  alne,  with  which  the  mefloriora  it 

IZ-"""' 

Naiw 

of  the  canaUmtcn  it  arrived  at  cither  hy  budd 
of  by  a  CDmbfaallDn  of  Ibeae  procenet.  A^  faawe 
— Ucnu  of  (hg  oleareotn  and  of  the  m-'-  ■ ' 


aponia  Inv*  been  i 
willEeweUtocomiil 


teclly  i. 


.  ...  _ .   .10  Hparsteiy, 

En  the  Bemii  LneirtleMW  (Cakarca  Hopiocoda)  the  primitive 

and  aaaatoflHiainf,  to  compJex  reticulate  colonies  of  the  Clathjina 
type,  in  wMch  a  paeddoderm,  pierced  by  inhalant  f»™.  may  cover 
over  a  lyvwm  of  lahalant  canala  which  are  umply  the  inter- 
apacci  between  Ihc  branchini  lubn  °f  which  the  colony  i> 
__j _j.^_  ^^  -I ^! —  _  -entially  placed  Hcudo^ttei, 


wdl-dehj 


wloKd    by    II 


:  remarkable  modification  ar 
at  it  that  of  LncenlKtu  ci 
in  which  the  Cliihrina  tubci. 
by  cotbred  edit,  widen  out 
arffi  icTCfular  tpacet,  whPi 
iohalaat  inlertpace*  become 
etricied  into  narrow  canala 
by  nUaied  cttli  on  the  si 
We  have  hen  a  Idnd  of  in" 
of  the  ordinary  Claihrina 


a  P«^'y  » 


partB  of  the  djon^. 


13)  we  And  a  tol 

of  colony  formal 


Me  ttartiiS'Point 
nlution  .wiScV  cull 


1  tpacioaa  Dttral  ci 
J  1^  onUaiH  edit,  f 

J  al^btly 

y  H  (hat  The'min  ccjoi 
appiwiinaidv  eve"  " 

inhalant  canui  ait —, . 

the  iUenpacei  bctweea  the  radiai 
tubei,  between  Iht  blind  emremi- 
lia  of  wUch  the  water  fimit  in 
way  in  from  the  outtide.    There 

Thji  cavity  mutt  be  retarded  at 
the  orinnal  laiiial  avity  of  a 


;™pn™  ./.he  .-lial  out-  SSIKuj;;. -^f^ 
«"""■  form  definite  flaidk 
pierced  at  before  by  numemut  prmopylet  through  w 
enlen  Fioni  the  ipactt  between  the  chamben.  whi 
gajlni  cavity  fsmi  a  e '    -■-'-— ' 


?"« 


ated  chambm,  a>  io  Htlrrfprtma  (St.  it).  T1 
■ked  by  great  reduction  in  the  lire  of  the  chambei  . 
—  -■ Ipherical,  and  by  lutlher  <<^i''"f<'jjji 


choino«me,  lo  thai  in  a  icciion  of  the  iponge-' 
chambera  icatleced  incgulaily  in  the  metoslota 
Qua  brinfhft  oT  eomplicated  iahalant  ana  etk 


720 

ehunber  «in  hu  ■ 
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■1  pnwpytot  thnniffh  vhich  it  Rceiva 

wmKT  jrom  uw  uiumBie  braiKhca  of  th«  iiUialint  cuitli,  while  It 
opeiu  into  a  relatively  laree  e'halanc  canal  by  ■  wide  apopyk. 
Thi«  i>  tke  lii»he»t  type  of  oanal-iyKem  w  •"'•>  ■m«r™.  fh. 
Calcaru.    It  ii  Kmeliniei  known  aa  the  Lci 


"  lylldbid  "  type  of  canal  •yitem  wltli  lolded  chinibcr 
enlulant  caiuli  [El  into  which  the  chambsi  open. 
It  il  almnn  identical  with  one  a(  the  typ™  c™nnu>nly 
lion-calcamnii  iDonBH  (e.g.  Flakua,  6m.  ^j.  but  hu  of  ci 
evolved  independently.    The  valioui  1 ■ ' 


d  Lcuconoid  typa  appnr  to  have  been  in- 
tvcnllimo,  (huiHlllffQinf  excellent  examplee 


fhowing   bnnching    flagellated    chainbcn   and    huge    lubdemial 
Quadriradiatc  ipicula,  with  greatly  reduced  tubar  ■LcletDd. 

In  deicribing  the  anatomy  of  Plakina  u  a  type  ol  non^alcmmHia 
iponge,  we  have  traced  the  developmcDl  of  a  fairly  oomplea  canat- 
(yiiem  (mm  the  KHcalled  Rha|c>n  lonn.    We  can.  however,  hardly 

1  .1-  DL repmenting  a  [undaoiental  type  o(  canal- 

the  Noi-caicana,  (or  in  aome  of  the  Myxo- 


•ponfida.  whi 
Hejoctindlida 
elongated  lac- 
Sycon  type  an 


iwof  theflase 


flaEcQated  chamben.  at 


iliuira,  Heiactinelli^l. 
>n  ol  the  canal-tyirem  of 

itrd  clumbera  arrannd 
and  having  their  blind 

i  membrane.   This  itage 

form  of  a  Keuctinetljd 
tuch   form   the    Rhagnn 

I  out  ol  the  lowr  er^  pi 


^._ -innd,   the    No«l<»l™™ 

apparently  developed  along  four  nuinlinefl,  giving  rise  to  the  efltf- 
Ing  Myaywigida,  the  HeaactineUida  CTnaionida},  the  TcDssa^ 


Fic.  iS.>— LuagiMlla  pnpi,    O.5..  Venkal  lectua  o<  ■  y« 
•pedmen  (ipiculei  onuttcd]. 
i.m.  Dental  membrane,  t-f,  f^itrat  mBnbnae. 

bfJr,  Subdennaltiabecular  layer.     G.C.  Castnl  cavity. 
f.c,     FlageJlaled  chamber.  oK.     Kegion  of  futBR  on 

rfJr,  SubgaunJtnbecuUclayc. 


lEid  the  Eiiceratoa 


opda  haw  Tetaioed  the  hrft 


kut  thli  ptiflnilive  character  in 

■toiip  tOuMMaa).    Hie  Hen 

liae  and  radial  arrafigemenc  of  the  0i_ 

Iheir  entire  aeriea.    The  chambrr  layer,  he ,. , 

mon  or  lt«  (aided  (fig.  19},  and  alwaya  liea  beiwtBo  two  liycn  i< 


'IC  19,— Section  of  the  Body-wil 

F.E.5.  {ipiculea  uvuiu^j. 
:,  ExhalanI  canala.  jf-fr,  Subgaatn 

I.  Dermal  membrane.  g.ai,  Gaairal  id 

r,  Subdermaltiabecularlayti'.    G.C.  Caiualca 

Flagellated  cbambaa. 
le  trabecular  liaue  in  which  the  canah  an 

Jn  the  Kzf  of  the  nagellaied  chamben  at  a  very  « 

ia  ol  Ihh  gitnip  especially  thai  (he  Rhagon  type  i 
(tg.  flMw;  Sg.  «(,    Tiie  F '-•■■■•^-  -  ' 


like  ikoK  of  Hroctlnd&  ud 
£u*n(M,  tfE.  6, 8,  o)  huriac  laiui  nniiim  auuicn. 
AliU(  ■ilTgur  boa  sC  Uaml  il  ii  |nti>UB  that  laldk«  et  tlw 

_>. __  _.. — . —  "Biriaf  liytr  el  the  ipaaie-iiall,  hu 

rt  in  the  cvelutloii  of  tbe  cua^^yiteiiL 
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Totlui  type  [fa.  4,/)tlieiiuie  "nirYpylMi"liubMn  tinn.ind 
«■  Day  Inchide  in  it  cue*  wben  llm  u  only  ■  nnglr  pnmpyk.  ud 


pUyed  A  vrry  impoftaot  put 

Thli  lokUiif  ■  very  eleuly  ee ; 

fomu  ^Onnlb  (Mym»ii(khrud  I'Unw  actnoMMi). 
By  Ihii  proceis  intailaiit  and  eihitant  cuul-mteiBi  biv«  beoa 


fomied,  and  then  the  endi  of  the  inhaliDt  GuuJi —  ,-^«,„„ 

beea  doetd  u  tw  devdoonnt  of  u  ectiMHiie.  u  In  i>liMM  MMte 
*nH  StefUM  rbuMUVif-  m).    la  tb»  aujoilqr  «f  aw  ^ 


wichia  thvec 
Eiuf«pa)tl 
rccogndule  1 


be  Hndwiched  in  betve 

rbe  BHoiKr  Ed  >hk- ^. 

Ji  their  npective  bAdcha  of  Ui 


11  the  folded  choeno 


■urroundiDg  cbouoeome  of  Cji^whh  ««v4r  CSoUu),  iliowiiif  the 
■  phodel  flefelleted  chmben. 

vyvtcm  vuia  coMidenbly  In  (nScnnt  form,  mad  the  foUowtpv 
typH  ere  ncofaiieble,  tbov^  by  m  neana  ibBrply  diltliifuiihca 
from  one  anotW.  In  the  Dare  pnnitlve  formi  (e.a.  noactuiellida, 
Aply~Uid*t,  SmttUidae)  ach  chamber  la  prn^Bed  with  KveTal 
proiopylea  and  RCetvn  ita  water  aupply  direct  from  nlitlvely 
[arte  inhalaal  caul)  v  even  lacuoaa.  diiciiar^ng  it  aeaui  thmith 
*  wide  mouth  tepopyle)  ints  a  relativelv  larfe  nhalanl  canal  at 
lacuna  which  alio  Rcsvta  water  directV  fmu  other  chambera 


inE  dtplodal  typa  eif  canil^yitcm. 
TGe  tual  ehowB  ob  tbe  left  II 


-_  loie'lta  tranaf«rcnt 

■elatlBoua   character   aad    la 

With  the  growth  of  the  enc- 
!m^Ua|  devdopaiSt  j  SitaSt."°  "™  ™ .™  "•" 
itih^Uiit  caaal-eyitcm.   At  fint  Ibe  ectoaome  If  merely  a  thin  m 
brana,  the  diraHl  ninakaar,  piencd  t^  the  lahalaat  poRa,  wl 

are  mHaUy 'arnnfed  in  trDupa.     ^  ^_^^_ ' 

Beocalh   the  Koitpa  ef   po"* 
(pore^nai)    Be   nadiNii  * 
ivmal  taiUa  -M^  f  am  1 
mem  of  the  '  '   ' 

advanced   typo  the 
come*  frcatly  thick- 

—    may   he    niully 

■trenttbcned    b   a   vancty   of 


may    be    leparvt^    il 
(«ib<orllc«l^  ^ 

'o^the'. 


_-,--.    Jbdcrmal   cavitie* 

(■ub<ortlca1  cfvpta)  by  definite 
•phincten  ICyionium,  Kg.  ai). 


s  and  iiart  of  the 


replaced   by  ileve-Uke  oiciilar  MaiehoDeta  the  coRex.    The 

arcu  (&«.  Sioiia  ttrmaUi.  a  Juoe  camnranicata  bdow  with 

nnfiScatioa     which  .d«ibile*  ,  .ubooctial  civpt,  from  which 

■erve*  to  fHevent  loniva  oadirt  ti^inl^aEuit  canal*  oriaioate.  The 

casak.      ThB    IntudZii    pom  i^l^^^^ect^  triuT^e  another 

may     be    inrpiUrly     Dtlmd  byllmm  haKU. 

ova  the  lurtic*  of  the  ^wnnr 

or  coUccied  in  more  or  Im  wtn-defibed  ptm-ai 

qmi[H  the  pore*  are  UHiaLly  .coofiDed  to  the  c 

to  tK  inn«  lurface.     In  flahcilatc  wongB  w 

•ide  and  »rula  oa  tbe  other.     In  IUuku  k 

the  columnar  body  of  the  epopge  jvtt-bnHtl 
which  bean  tbe  vent*;  thiu  tbey  ar 


vsi: 


on  the  uifBce  of  the  ipongt, 
can  apivrenlLy  be  opened  ant 
fibre*,  and  the  mpply  of  wai 
d  Lurtaiatn  wt  bid  tho  m 


d  the  martin  of  the  diti 
D  confin«ru  tpecial  p 

..I  both  theae  caie*  the  (t 

.  chMtd  by  nedal  band*  of  n 


«  if*^  •{ 


Sidtim.—Tht  onginat  ancutnl  fa 
ill  the  Poiiltra  an  uppciKd  to  be  d 


X  nILi  ot  the  ndial  chami 
"  (kdetcin  (cf.  £|.  14),  ca 


iniii)icdlnniiIlK»iiui 

I  KM  ■ecowtuily  iue 


:h  thvprope 


•yitem.  TIkr  appcan  to  be  Utile  doubt  IbM  the  Uyao- 
■ponrida  an  ^rivf'iiii'y  devoid  of  iVdeton,  and  in  tlui  nqxct 

tEnnuubccaRf ullydudnr  "  "  "" " -.—.—-- 

In  *blch  the  iketetMi  bu 

fkdeton  hju  been  dure  or  1 
of  Hnd  or  cXber  fordfin  be 

At  th^  *kdeE«i  hai  been  indepcndcnilyeVDlved  in  each  ol 
thcK  fieat  iniupi  it  It  iKiaaiirT  to  deal  iriili  ii  lepantelr  la 

CUf ofDi.— Tbeikeleton  In  (hit  (roup  Ucompned  <A  tfku]r* 
at  cmullliw  caibonale  of'time  <utually  calcitc),  developed 
within  tpcclal  mothcr-celli  or  acleroblatu.  Each  tpicule  ia 
eficl«ea  la  a  delicate  tnenbranoua  qHciile-iheath  and 
coniaini  an  axial  Ihread  o(  organic  nailer.    Three  mair 


Mm 


idarily-    There  h  re 

t  be  the  cue  vith  t«e  n.°~u 

iHfnitive  trindtate  ipiculea  aL 


quadri-     ^  EnliTe  sponge  p-x-,   upper  sirfare  vith  opcnioft  of  cisl- 

i  quadri'  tyitern»  b,  bate  of  atltchment. 

locule-     ^1  Sectionof  t^eton:  j/ik,  tphenjiet  of  anacoDiteic.canalk 

t!  and  ill  uniting  triradlalei  with  their  baial  layi  directed  tovirdi  Ihe  iIidI  nd 
-  that  ihit  rnay  of  each  chamber.  The  oral  rayt  are  ipread  out  at  riffai  aa^Vs 
'  :  Eensth  of  the  chamber  and  at  Kvcral  tpiciilct  fenoaDv  Ec 


Rrgular  (fig.  14,  n,  vich  al 

(1)  SaE^lufCfiK,  14.  c.i,l.& 

anfllea  forming  a  pair,  diflen 

mainiue  ray  or  angte.  the  paired  rty<  being  term 

the  odd  ray  "  basal  ";  (3)  Irr^guUr  (ng-  34,  p),  wh 

10  neither  of  (he  alnve  Eypea.      I(  has  been  proposca  to  or, 

very   thairi   distinction    between   "  njui-angular*     Iriradiates 

"  alale  "  fonni  (in  which  the  angle  betvren  the  oral  nyi  d 

froin  (he  paired  anjilet),  bul  il  ina^be  doiiblod  whether  hj 

/,  fc  (H)'it  formed  by  the 


i'i*^f^!n™'o?i™".f^! 


thai  ol  the  U 


ayi.  tE^b^ULo 
curved  and  the  two 
fid  from  one  another 
cf  the  rays  it  usually 

■^Vt'wha'vTSrd^' 


id  form,  with  the  HaEcfcl 
Hipperted  bji  ■  gawnl  ik 


n  almost  invariably  associi 

system.    In  the  genus  Syctr, 

chambers  ipcdally  protected  by  tufta  ui  man. 


\lk  the  Sycawid   (vpe  tf  cssal- 
f  we  find  the  distal  ends  cf  the 


about  Iw  the  devi ,. 

derma]  akdcton  it  devtiopBd,    This  b  wcU  teen  in  the  venus  t^ 

(«(.1S).  iUtertUttheskelMoaofthecfcainbcrUyerintfieiiwp- 

waU  D«|int  to  UDdeffo  iDodlficationa,  tome  of  which  arv  atrnoo^y 

corrdated  irith  the  gradual  chaoie  of  the  canal-system  Inta  iVe 

Sycondd  to  the  Leuconold  oooditHHi  (cf.  figs.  16  and  17J.    FIiu^ 

aft  trace  of  the  articulate  lubat  tlsleiDa  is  lost,  and  ire  get  a  '  Fons- 

thymal  "  skeleton  of  tcattcnd  luBate  iiiiculef  in  the  dBDba 

[aver-   Tbe  tkeletofi  of  the  chamber  Uyrr.  no  matter  what  the  (17 

cs  canal-iyttem,  may  be  tupplenentei]  by  large  tubdenul  mr.itiJ 

triradlates  or  subd^mal  guadriradiatet  (lig.   17),  wboH  basl  or 

apical  raya  project  insrarda  from  the  derma]  cortex  (Hetonnidx 

and  AmpboriKidae).    Very  aepcrally  a  special  "  ooculai "  d^ni* 

Is  devtJopeJ  in  the  ipnn  of  a  liinge  of  long  ipooaxon  niicules  sripLsd 

the  vent. 

'  Varloui  aberrant  lypea 

In  the  genua  Ltt4tpia  we  fi 

fibres  are  cflmpoaed  of  bi 

lortt  (fig.  94-  d).  and  in  J  ... 

-.1 _!...!_  jtiuilly  fused  together.    In  . 


sss 
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•temster.    Theatf  bodict  become  dosely  fiacked  toffether  over 
lam  aieat,  and  give  the  sponge  a  stony  hardnesa. 

BtxaetmeUida. — In  this  group  the  skeleton  is  compceed  of  tpiculcsr 
of  coUoidal  silica  depontra  in  oonoentric  lameUae  around  vender 
axes  of  an  organic  substance  which  in  life  occupies  the  "axial 
canaP*  of  the  spkvh.  Although  varying  greatly  in  detail  and 
often  Gihibiting  great  complication  or,  it  may  be,  reduction  in 
structure,  these  spicules  are  all  referable  to  the  same  fundamental 
triaxonid  and  hexactinellid  type,  characteriied  by  the  possession 
of  three  axes  intersecting  each  other  at  right  angles  and  each  thereby 
divided  into  two  rays  or  actincs  (fig.  26,  e).  According  as  one, 
two.  three,  four  or  five  of  these  actines  are  suppressed  we  distii^^uish 
between  pentact,  tetiact,  triact,  diact  and  monact  spicules,  and 
these  may  be  further  subdivided  according  to  special  modifications 
of  the  rays  due  to  secondary  branching,  ornamentation  by  spines. 


(After  F.E.&batM.) 

Fxc.  37.— Derivatives  of  the  Hexact  type  of  Spicule,  found  in 

Hexactinellida. 
a.       Dagger.  d,  Amphidisc  /,  Tetract  (staunis). 

6.,  c,  Pinuii.  t,  Pentact.  g ,  Diact  (^habdus). 

knobs.  &c.t  or  curvature,  or  to  excessive  development  of  certain 
Ta^  as  compared  with  the  remainder.  Some  of  the  most  chaiacter- 
istic  of  theae  special  t^rpes  are  represented  in  figs.  27  and  28.  Two 
of  them  require  special  notice  on  account  of  their  importance 
in  the  daanncation  of  the  group.    These  are  the  htxasttr  nd  the 


mt^t 


(After  F.E.Sdmbc) 

Fig.  38. — Derivatives  of  the  Hexact  type  of  Spicule,  found  in 

Hexactinellida. 
a,  Undnaria;  b,  Clavula;  c,  Scopula. 

ampkidise.  A  hexastcr  (^  rosette)  Is  a  perfectly  symmetrical 
hexact  whose  actines  branch  out  into  secondary  or  terminal  rays, 
in  a  star-like  manner  (fig.  30, 0.  Various  sub-types  are  distinguislicd 
accordinf^  to  the  character  of  the  rays  {fioriamu,  plmmianiu,  &c.). 
An  amphidisc  (fi^.  37,  d)  is  a  diact  spicule  consisting  of  two  opposite 
rays  each  of  which  terminates  in  a  disk-like  or  spherical  expansion 
surrounded  by  marmnal  teeth.. 

In  some  cases  tne  spicules  all  remain  disconnected  fnai  one 
another  (Lyssacine  condition),  in  others  some  of  them  may  be 
united  by  siliceous  cement  into  a  continuous  framework  (Dictyonine 
condition),  and  the  distinction  between  these  two  types  of  arrange- 
ment  was  for  a  long  time  regarded  as  indicating  a  primary  sub- 
division of  the  Hexactinellioi  into  Lyssacina  and  Dictyonina, 
but  this  subdivision  has  now  been  abandoned.  The  term  prostalia 
is  applied  to  micules  which  project  freely  from  the  surface  <tf  the 
•ponge,  and  tnese  are  further  distin^iuied  as  basolia,  pUuralia 
and  marginalia,  according  to  their  pomtion  at  the  base  of  the  sponge. 
00  the  sides,  or  round  the  margin  of  the  osculum.  The  basalia 
frequently  form  a  root-tuft  for  attaching  the  sponge  to  the  sub- 
stratum {Hyaicnenux,  EupUcUUa)  and  commonly  have  anchor- 
like distal  extremities^  They  may  be  extremely  long,  as  in  the  well- 
known  '*  glass-rope "  of  Hyahnema.  In  the  remarkable  genus 
Monorhafkis  we  find  a  ringle  gigantic  diact  spicule,  which  may  attain 
a  length  of  two  or  three  feet  and  the  thkkneas  of  a  lead  pencil, 
transfixing  the  body  of  the  sponge  like  a  skewer  from  above  down- 
wards. A  special  dermal  skeleton  is  usually  formed  by  a  number 
of  spicules  distinguished  as  dermalia,  and  a  gastral  skeleton  may  be 
ftimuariy  formed  by  special  gattralia  surrounding  the  central  gastral 
cavity.  Between  the  dermal  and  gastral  skeletons  another  set  of 
spicules,  known  as  pAnnckymalia,  form  the  most  important  part  of 
tne  skeleton,  stipporting  tne  chamber-layer  and  adjacent  tissues. 
The  distinction  into*  lai^  meiasderes  and.  small  microxkeres  is 
perhaps  less  well  nurked  in  this  group  than  in  the  Tetraxonida. 

Tetraxanida. — Here,  again,  the  spicules  are  oompoaed  of  colloidaf 
silica  deposited  around  organic  axial  threads.  Tne  starting-point 
in  the  evolutkm  of  the  very  complex  series  of  tetraxonid  spicules 
is  the  primitive  tetract  or  calthrops,  characteristic  of  the  most 
primiti\*e  members  of  the  group  (e.ff.  Ptakina),  This  fundamental 
ground-form  (fig.  a6,  d)  connsts  of  four  rays  or  actines  of  eqtial 
Wngth,  which  all  meet  one  another  at  equal  angles  in  the  centre 
of  the  spicule,  while  their  apices  wouM  occupy  the  four  angles  of 
a  regular  pyramid  whose  sMes  are  four  equibtefal  triangles.  It 
b  thus  botn  Utraxonid  (with  four  axes)  and  Utractindlid  (with  four 
rays).  In  Plakina  the  spkniles  are  all  of  about  the  same  sin. 
neither  very  largp  nor  very  small,  but  in  higher  forms  we  usually 


find  some  of  the  apieulea  enlarged  to  form'  megBsderes  and  ethers 
reduced  to  form  microaderea.  The  menaderea  play  the  prindpal 
part  in  building  up  the  akeleton  while  the  nucroaderea  are  usually 
acattered  through  the  meaoi^oea. 

Trioena  Series  «f  JfcfteOcrcs.— VHien  three  rays  (dadi)  of  the 
tetract  reaemble  one  another,  uriiile  the  fourth  (shait)  differs  in  some 
respect  the  spicule  is  termed  a  triaene.  The  amplest  form  is  the 
plagialriaem  (fig.  39,  a),  with,  three  short'  simj^  dadi  and  an  ek>n- 


34,  Toxon. 

35,  Labis  (forcipi- 

form). 


Fic.  39.— The  Tetraxon  type  of  Spicule  and  its  derivatives,  found  in 

Tetraxoaida. 

t.  Primitive  tetract.  140. 14^,  Pseadastera.'3^,  Chiaster. 

3,  Plagk>triaene.  is,  CladotyWte.  .36,  Oxyaster. 

3,  Dcnotriaene.  10,  Acanthoxeat&       37,  Aster      with 

'  4,  Discotriaene.  i6a,.Pseudaster  (am-  branching  rays. 

5,  Anatriaene.  phidisc).  38,  Rhaf^ia    or    tri- 

6,  Protriacne.  17.  Strongyle.  dute. 

7,  8,  Reduced      tri-  18,  Tybte.  39,  Trichodngma. 

aenes,  becoming    19,  Cbulostrongyle.  30,  Sigmata. 

monaxon.  30,'Rhabdocrepid  31,  Isochela. 

9,Tetracrepiddesma.         (monocrepid)  33,  Anisochela. 

10,  Primitive  diact.  oesma.  33,  Diandstron. 

11,  Ornate.  3 1,  Aster.    ■ 

13,  Style*  33,  Spheraster. 
13*  Tylostyle.  33,  Sterraster. 

14,  Acanthotyloetyle.  34,  Spirastcr.' 
gated  shaft,  the  angles  all  remaining  approgdmately  equal.  If 
the  angles  between  the  dadi  and  shaft  become  af^proximately 
right  angles  we  have  an  ortkolriaene.  If  the  dadi  point  forward, 
we  have  a  protriaene  (fig.  39, 6).  If  the  dadi  are  turned  backwards 
towards  the  shaft  we  have  an  anatriaene  (fig.  39,  p).  If  the 
dadi  branch  each  into  two'  we  have  a  diekatriaene  (fig.  39,  3). 
If  the  dadi  are  expanded  laterally  and  fused  tog^her  to  form  a 
pbte,  while  the  shaft  b  reduced,  we  have  a  discotriaene  (fig.  39,  4). 
The  dadi  may  be  reduced  in  sixe  or  even  suppressed  (fig.  39,  7,  8), 
leaving  only  the  shaft,  which  may  be  either  sharp  at  each  end 
totcolr)  or  sharp  at  the  apex  and  rounded  at  the  base  {stylale). 
The  spicule  has  now  become  monaxonid  or  monaxonellid  (i^. 
with  a  single  axis)  and  monactinellid  (with  only  a  single  ray);  but 
this  condition  may  also  be  arrived  at  in  a  different  way,  as  we  shall 
see  directly.  ,  ...... 

The  tetraerepiddesma  (fig.  39. 9).  characteristic  of  many  Lithistids, 
has  been  derived  from  the  primitive  tetract  by  ramificatkm  of  the 
ends  of  all  the  rays. 

Monaxonid  Series  of  Metiucleres,—'Wt  have  already  seen,  in 
Ptakina,  how  a  diactinellid  spicule  may  arise  by  suppression  of 
two  rays  of  the  tetract  (fig.  5).    At  fint  the  two  remaining  axes 
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lu  fona  puis  in' 


ipuH  on  tte  kurUce  oj 


U%^!}l^'  16^39.  IB).'  li  OK  Md  DOlyii  lamdHl  offi  wUch 
■tfjarrntly  uiiully  taks  pluv  by  ■uppRMm  ^  —  —   — l:i. 

tbe  otlwr  Rmuni  ahuii,  ijk  loicule  U  tcnned  j ^__.  _,,  .., 

h  ii  now  nmnuiuicUUru  «fi^  nmnuiiiid.    if  the  blunt  end  of 
tbe  ntyle  cpUrm  to  lonn  A  knob  we  hmvc 
^HiXtimlll  (fig.  19,  ■&),  aalidiiiilylti  I 
M.  14}  BR  {anned  1^  l>>e  devdopnanil  oC 

tat  ipicala.     The  devtlopomn  of  Earn  .___ _  —  _.  — 

■pa  «{  a  tykxtyk  livti  iu  the  fludiit^iliitt  or  Enpnd  ipicuk!  (&g.  99, 
IA)>  which  limulaf  u  «HtnieDe.  By  enUri^niciil  of  the  sphiy 
b«  ol  u  aciMliotyloMylt  and  wppmrion  of  the  ■haft  we  ■« 

fminkri  (Ef;  19,  tM  I4tj.  PmHUMcn  mit^  (Ib  m  devdoped 
by  ihartcflidc  up  oC  ac«nthon«tct|  Kampaucd  by  eoluiapent 

s  s.'is  &si'5SsJ«  sSisK  as 

plued  anata  at  the  Hiface  ol  the  ipoiifc.  By  nudficadDa  d 
both  eadi  ol  a  ditolul  mmtdm  we  nt  the  nHHtr^M  dunu 
(As.  19.  Id),  duncuiiMic  of  ofUln  UiUitid*  and  doiily  liiiHi- 
liiinf  the  Ielracre;4d  demu.  By  nniiScilioa  el  db*  end  «f  a 
■iniiigylDte  ifnculc  we  may  get  a  daJamHtyU  (fie.  39,  19). 
Duftiul  .Spiu^  gf   ifiinuflini.— Tbe  Haitlaf-pobit   of  thii 

S'vea  riK  la  long  han-.likefDrTna  or  r^^Jbidcf  (l&f-  aq,  »),  ihart 
In  lormm  aaociited  In  bundlea  and  called  MMupiMM 


derived  tbe  diaacittn  (fit.  19,  jj),  diaped  like  pocket-hnivH  wiib 
■  blade  half  open  at  each  end,  an]  (ha  wonderful  Kriea'  ol  diilat 
(Gg.  99. 31, 31I,  in  which  each  end  bnnche*  into  a  number  of  ihaiiily 
ncuTved  Hrih.  Tbeie  didu  an  chatacteriKic  ol  the  ismily 
^UHwidnfirfof,  and  tahibit  gnat  vhriatiou  in  delaD,  while  each 
particular  fonn  ii  mnaffcaMy  amuaE  in  the  ^xciea  in  which  it 
occun.  Tbe  nmc  curioin  and  abenaot  are  thoae  ol  Utlamaiuhan 
IH-  y.  n  "d  CuttenD.  la  iutUat  the  iws  endaef  tbt  ipiciile 
•rr  equal,  in  amHcUMt  they  are  uoeqoaL 

Ailnai  tr  FetyaltiMS  Srna  of  Uiimiiptt.~~for  tbe  betioning 
of  thii  mnrt  •*  aiuH  go  back  In  the  primitive  (etiact.   Reduction 

hu  given  riee  to  the  (oryuliT  (fig.  >9,  It),  with  itiic^i  laya  and  do 

Iram  whichnuiiieroii<[ayicDoeaa£veau>Iheiji*(rul(r  (fif- n. 
31).  In  the  nmuMT  (Rt.  16,  t,  S).  thancterinic  ol  the  funily 
Cteiiiitt,  numenuM  •lotda'  nyi  bKome  [wed  toHiber  aide  by 
•ide  10  lona  a  lolid  baO.  In  the  ifinilir  (fig.  M.  14)  ibe  eestnim 
appean  to  have  bcome  elongated  and  twiKed  into  a  ipinL  Tbe 
rave  ol  Ibe  auer  may  (eminale  in  knobo  u  Id  thg  (UaMr  (i^  19, . 
as),  or  they  may  bcmmc  braoched  (fig.  39.  "7)-      _ 

Arwantn-M  of  Mr  Sli^tlf*  U  iMi  ftlnuMida.— Tbe  mon  pfim^ 
five  type  of  rtntrtoo  arrangetnent  in  thi*  graup  vaa  prabably  very 
■iadlBi  to  that  rtlcb.  w«  Hill  find  in  i>i:i>nn  or  ArcUufni,  but 


VSJJf^ 


dianib[n.'''^^^^y  ^"lE^the  k 

la  of  ikeleton.    With  the  develops 
id  dcmai  Afinbnne  or    ^  '  ' 


Fn,  Jl^-^eoion  of  a  young  SteDellid  Spoage.  Aawiac  rwial 
initiated  by  the  development  of  the  iriaenn    The  clsfi  li  Itew 

form  a  very  efficient  dermal 
cntrlpetally  ihnurii  iha  ch 
the  ducDtnaenei  form  a  ci 

plaltt.      When   analriaenea  .....    , . 

dadl  eomnuHily  pmject  be^'ond  the  auriace  of 
it  mcMV  or  leia  tf  roaglybupld,  thlia  (onnine 

imitg,  unaily  ' 
4JDcd  togvtlKr  ' 


Fic.  u.— Evolulion  ol  ihe  Pmdaceniaae  Retiaibtc  tni  ' 
Skeleton,  at  awi  in  A.  Anufn;  B,  Pathydmiim:  C  Oiku; 
D,  iSpiaaHllo  flUiJtn. 

tp,  Spiculea!  ifi;  Spongiai  ■■/..  Primary  Gbica;  </,  'iiiiakil 
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bundls  tofcthrr,  ftitd  tfte  tiwukiaa  ■■  uiuliy  KconipuuHj  t^  Ioh 
irrmilar  form  on  Ibe  put  of  the  tiAin  tpoagc-  An  iiitnnadiitc 
T.  limuaia),  in  which  the  uicuW-buivdkl  tn  vny  wdl  <tF6»d 
but  nadiviiDct  nraadary  or  aniMctin|  £bm  bit  ytt  tkwoped. 


Fjo,  JJ.— Dendritic,  Euct 
In   the    SiinutonumjuonHlidi 


K  Slicleton  of  DtniriOo  n 


. — t.  «.  A(.  (he  (poBcin  cement  iniliiilly  Incnun  in 

proponion  to  Hie  tplculn  umB  in  lunr  CluiUninu  (At.  3>,  B,  C) 
And  DttmaiiJrmtJai  th*  kpicuLea  become  compicicly  embedded 


X  fibns  nuy  be  formed  d^efly  of  m: 


:,SrS 


the  internninf  nxtogkKa  we  get  a  *l«1etan  finnipcMH]  encluiively 
of  horny  milter  or  leoiifin,  to  which  Ibe  terai  titrndoanlait 
nuy  be  ipplied.     lo  t]ie  •ub-fimdy  EOynimu  the  ikdeton  be- 

"  eci^utinf  '*  ifMule^  utuaJly  aantbonylee  of  uanihotyloatylef. 
whoie  buet  ue  cemented  on  to  tbe  Abre  by  mpoAjpn  while  their 
■pica  p«)eel  bilo  the  wmHindini  loft  tiiaue*.  Theic  doubtka 
■cTYC  u  A  defence  isainst  Internnl  paiuUet.  In  At^as  that 
echinatinfl  ipiciilet  may  penlit  nfter  the  ipicuk*  hivr  entiiTly 
flidppeaRd  Iron  the  interior  of  the  Kronfly  developed  boniy 
film.  In  tbe  AxindlidH  all  the  qiiculei  in  the  Abfn  are  typically 
iDOv«  or  leia  cchinatini  in  cbanctcr  and  the  Ubica  becomr  plutne- 

ia  dnrdqprd  in  the 

by  the  cladl  ol  the 

en  tneie  are  pceaentr.     i  nut  in  toe  GeDdiidac  Ifig-  3j) 

■nea  ia  almon  Ulled  with  denieEy  narked  ■tenaatrrt 

tna  there  is  a  dente  layer  of  amall  radially  amn^ 


njio   And  a  ipuial  ai 


am  the  daxic.  fleaible  tlielRon  retulling  from  the  development 
HXAfin.  and  aaalofoui  to  the  condition  met  with  in  tlie  Dictyo- 

ne  Heuctinellidt. 

The  microeclerei  UHally  phy  qidte  a  ubotdinate  pan  In  the 

rnutkn  of  the  aheleton,  being  lealtered  irregatarly  ihrougbout 

te  mcBrioea.  Ihoufh  loniefimei  (Ctgdu.  Ttlkyt}  the  aMtn  may 

nn  a  definite  conical  layer. 

the  true  homy  tpongea.  if  we  nrElrct  for  the 

in  tbe  fint  eadtuivcly  of  i|ionfin,  accnEtcd  ijbf  i|>bial 


nically  upnidi  fn 
™tf  and  lamify  lo 


..-  (MyiiHidaer^ia* , 

[te  33).  eompoaed  tl  fib« 
n  lite  baae  of  the  aponge  T   ' 
bony  baial  cutidc  which  i 


-    JSbrea. 

hcmy  ikelrlonia 


ct  in  ihE  lorm 
a  la  lormea  in  tne  ainpleat  caaea 
I  Mtjahfmriai  eecDndary  coanecting 
ion,  douMleei.  ts  the  increue  hi  ilje 
■■],  and  the  ihehten  (hut  linudatn 

_  __^ifSeik 

id  irnnlarty  thmugh  tbe  neaorioen. 
vhicn  are  ■ometjinea,  Ihoulh  by  no 


■ptciflc*.  ^idh  are  ■ometjinea,  Ihoulh  ^ 
iivllid  in  fonn,  baa  givea  tfae  to  imich  ep 

Utniuhip  Qltbe  ApljMllldae  to  ine 
til  «v  uiaw  more  about  tbeCr  oricin, 
«■  n(ard  then  limpty  aa  deuched 
letoa  aeereled  by  iHlatnl  fmvpa  c< 

Ae  retkulatiDa  of  the  bomy  iVeleloa 
the  IMdency  to  lupple- 


mCTt  or  wpiice  Ihn  ■pwniH  by  for«l(n  bodiea  (and. 
ii  mr  tttoBtfy  narnd.    In  eattreme  caaea  the  akcltuni  d 
alnHM  eiodiHit^y  of  land  {(■■-  Puiiiiwtfpeianiia),  and 
apoiifa  kuki  lihv  a  maaa  of  land  Miick  together  by  a  m 


the  Spai«iidae  (i-t-  aiMofia),  but  even  in  the  bath  qxKige  (fig.  6) 
«c  comnonly  find  land  gnini  or  other  foreign  mailer  in  the  in- 
terior of  the  prunaiy  fibrea.  Tbe  value  of  the  qioon  tor  doneetie 
purpoeet  dcpcwit  upon  tbe  loftneea  and  elaKicity  3  ihc  fibre,  tbe 
doeeneat  of  the  meahea,  and  the  relative  abaence  oE  aadd, 

BiOtltD. 
There  are  two  priinan  tliaiit-ranna  in  anengra,  tbe  flat  pavement 
ephbeliiun  and  the  eplthdlun  aomiiDacd  oi  choanocyln  or  cslbnial 
cdla.  llie  lomer  coven  Ibe  wbole  at  the  eaiemal  utface  ol  the 
■XMEe  and,  except  in  tha  ainpler  Cakana  HDmomela.  it  alio 
luH  a  comidenble  portloa  ol  Uw  canal-iyitem.  The  latter  Unci 
practically  the  whole  of  tbe  primiiivE  gaitial  cavity  in  tbe  Calraiea 
Homocoela.  but  In  all  hialwr  typta  bennnci  iiatrictHi  to  well- 
defined  "flagelbied  chanbeia."  A  gelatinoui  "mmloea."  which 
tnual  he  reganM  primarily  ai  an  inlendluUr  ni 
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F.O-  M-Hin 

*vr- 

1,  Fayement  epithe 

an  oular 

Hjfi.  EahA^M 

nennre  of  Banllated  chamber. 

■j^^tSf^.!?. 

TciT'flSelStSi' 

™_j|l^pKwtopod 

»  upon  the 

e.  Section  acroti  an 

Ul.  Ibowitig 

an  p-un.  (»)  aurpen^  from  t 

SPONGES 


Ptc.  iS. — HiitoloEy- 
o,  Conencyts  from  TTumta  mvicata- 
i,  ChaadmicliyiBe  (whli  ipkuls)  Ci 
(,  Cyaunebymc,  Iran  fartjunKum , 
4,  Duimcyw.  Inn  Z>pa{iiiun  Hmuni. 
t,  MyocytH  viA  coneflcyts.  from  Cimathjra  Icxbatt, 
f.  TtKHcyn,  Iran  TTum  Kuritata. 
f,  CoHaml  c^  (chomocytt).  [rom  Syan  ntksntu, 
A-n.  SilksblHU  or  nuKber-olli.  in  which  difitmt  iDrma 


pliJiid  by  (IwHtivity  of  icvnl  or  auny  ■clnvblHt*  in  CS4I 
The  itioiigohlajii  (fig.  7)  KEiiKiT  topK^pmu  with  oac  ai 

■       ™^^='    ■■*■ 


L  it  frcaily  nduced  ai— 

Iwtltcri  (c)  CyjlfJvilyiiM  (fif ,  -j, . 

[ingof  clott'pAcltcd.  ovaI,  voicuUrcfUt  wiih  fluid  ca 
ttnndi  at  prDtaBlun  ndtAlina  fion  the  nuckiu  u  the 
(if)  CibMibRCjtjiiH  (fit.  IS.  tl.  aonewlBt  rc«inblii«  a 

. , —  JuiDccnciv ., 

GbiH  (te.  JS.  A  ofMn  unlud  in  deue  bvodtn  or  Uym.  wl 
cur  ttpeeiilly  la  tiK  ictoKHnc  ol  nnny  Tetnuaida.  (iviac  nt 
I  a  fibruia  carm  of  ka^lieTv  coruiitenc*. 
dalnflili  fitru. — MuKuhr  fibm  or  nyoolci  (&(.  35.1)1* 


'hirh  ippran  to  be  r^vuiaicd  by  thrir 
...     They  nay  lorm  dcGnitF  ■phinctm  aiDund  the  mn 

otba  placa  (Uf.  M.  >>.  <*  <hcy  may  Eorh  innncia  baadi 

lyiaa  in  the  Boor  ol  pore-bcariiif  rdovc^  by  the  coanratripa  of 
which  Ibe  liia  of  Ihi  (nuvc  an  doubilna  appmiiniMa]  and  Iki  dI' 
cumnt  itnan  A  water  (hut  oS  (£if<nU>  aamyi,  X<»#>aM 

EnJMttiai  CtOl. — In  maay  qxngta  the  devilo|Hiif  cnbryn  « 
-_-i_--j  ?_  j-f_-.-  ^pg„|0  compoaed  of  flattened  polyvDnal  at^ 
nbedded  ia  lie  ocnAa.    The  oricaof  ite 


Med  ia  the  Bie«iDea.  The  oris. 
I  the  capaulee  it  doubtful-  Tliry  h 
""  ■■ — '— ~  HBbiyo  U-t-  ir  ~-' 


the  whok  bdr 
endgthcliil  cell 

/aMIi/onmi). 

No  DCTVDuft  clcmenU.  nor  lenury  nlU  of  any  kind,  haw  aa  ytt 
bren  TKDgniied  with  any  decree  of  certaincy  in  aponfct.  in  qn 

CoUan^  CiJIi ir  Cteawiyln  [Ae.  3). f ).— Thne arcquite the deB 

eoniisii  unially  d(  an  oval  or  rounded  body  (frequent^  appran^ 

ot  bia  cylindncai  or  (unnel-iJuped  a>llar,  which  Mimuida  a  maffi 
lon(.   whip-like    flagrllum 
proieclini  tfrom 
oI  the  cell.     Tb 


S"te  ^fo^dJd'Slh  o^  F"o-3*-^Il™ICtllio(Sauai«. 
wtwD  iianweiie,  hoope,  ,^  Nuckiu;  jt.  Flacdlimi  t.  Qilhr. 
"'?5"ji  MMaitfa^fttoUaj.  In  many  cain  the  coQanul  adJaM 
(tthclnclDdliBr 


n  MHeivcd  ti 


lion,     in  the  Henctinellida  tt 


coliaiad  cfili  appear*  to  be  Bmevhal  unuual  (fif.  lA). 

Ardmiaiyla.—lht  term   "  onhaeocylra  "   hai  ben  api^cd  B 

(ETtain  uncDBemtiaitd  amoebaid  celli  which  make  their  apfwIKr 
'ly  Kiae  in  the  oato^ny,  and  HHHe  d  wkdi 
le.  with  little,  if  any,  modificatioa,  u  the  trntf- 


SPONGES 

■4«w^!j<(J.— ThMffm  uMfbnicI  taitticmOy  TKirbUnetlc     ilwfora^ 


CDiumonly  bavv  blunt,  labw  pwudapodia  and  tlic  cytoplasm  11 
gpntrally  nan  ar  Ina  dcDfcly  cluqfed  with  refractive  gnauki. 
TliFy  have  the  ponr  of  wandaiag  from  place  to  place  thnufh  the 
armt^att  {fig,  J4.  3-S)- 


is 


SptrmatojAa;    j,  Spezm-biil  in  M«ogl«^ 


pmidDpodia 


if  Otearcda  ioMari 
each  of  a  nuJl 


"  tpcmi'tailL  "  i*  pmluced  « 


cyuj  iiHmtinei  encloiRfin  oiie'or  two  c«win(  c^r°The 

*"ii  of  the  ipermatoGyte  UDdergoea  repeated  mllo^  and 

tffni'hdll  "  1%  pmluced  which  ia  either  encloaed  in  the 
a  qwciaJ  endothdiun  Hniilar  ID  that  whirh 


.,    OxartUa,    Laplacal-n,    Ap/ynllaf, 

,„  -ay  is  by  the  fonrution  erf  qvcuUzed  npro- 
t  known  at  gtrnmuitt.     Thia  pnxw  ii  beat 


iruiy  he  ■innpbenBl  by  a  layer  of  ipecial  ipiculea.    The  ripe 
of  reipaining  dormant  for  a  lengthened  period,  and  of  develop- 
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ee-aw^nunint  ciliated  larva,  which,  after  Iidnt  itidf 
■'  a  puces' 


On*  of  the  beat-lmown  caaea  ii  (hat  of  iheca ......  „^>n 

(lit-  ^)-  1^  tenlUaed  ova  develap  into  ciliated  larvae  irithin  Ibe 
panni  fm^e,  embedded  in  the  watli  of  the  radial  chambcn,  in 
their  ndoilidlal  capaulca.  Each  dividet  firtt  into  two,  then  inu 
four,  and  tba  into  dihc  tqial  and  nmilar  bUnotneiea  by  wccniive 
VHtBdcWta.  Tbt«itfai-ctBedit*n(fi|.i8,  l.(,}ha>thcfoancif 
•  ioinewbat  latlciiod  cuahun,  witli  an  axial  caijty  which  it  Iha 
(_jj^P (  .1..  ii 1 : j^.      .  >..j . 

mild  a  amDewhat  laner  lowc 

hlitteciid.  TheaaulkfeeUaiiTultiiJyl^^/aBdbMKViJumnK 
wWk  atU  renainiiic  aa  a  aingle  layer.  Each  one  preteDtly  acqidiet 
allafeltiini("eDiiim"]*tiuo<iteieiid.  The  larger  celli  mi^iply 
Don  alowty  and  art  characteriiKl  by  tbdrctandy  aiiBular  apuv- 
aacb  They  acg  dettino]  to  (in  nte  to  the  dermal  lava  and  >» 
detivaiivrt  (uicluding  aithuicytea  '}  and  never  become  flaiellttcd.' 
The  Uutoiphere  or  bfutula  jlig.  jB.  d,  t.)  i>  now  roni^e.  the 
blaatocod  beinf  comptetely  nirrounded  by  a  linBlv  layer  of  cella 

lar^  gianiiia  (denaaJJ  ccUa  oow  become  invaginatcd,  but  thia 


aiiult    IhrouBh   a 


>  ferlUJratiop  the  ovum  undetp 
ompanied  by  the  o 
r  animala.    Very  liltl 


appewt  probable  that 


'   A,  c,  Embryo  wit 

(».topvie-.^.. 
i,  Blattotphen  (blaitula 


■ulea  and^undeijo  Hgmenlarion.     In  Sidiiptnpa  fiaMIilormU  the 
cdli  of  tht  capaule  are  of  giganik:  see  and  are  attached  10  the 

proccf.  through  which,  no  doubt,  outriment  !■  posed  fiom  the 
parent  to  tbc  embryo- 

Thet^nentatloDof  the  ovum  appcan  to  be  In  all'catea  complete 
or  hdloblaadCi  and  the  yoanf  apoofe  uaoally  tcavca  the  parent  in 


a  temporary  condition. 


].    Invui  nation     of     flagdlated 

tGaalTula  attached  by  oral  fact 
Vouug       tponge       (Olynthut 

^.    Top  view  of  young  ifnpge. 
probably  (o  be  explained  at  the 


their  place  it  taken  by  granular  cella  forrned  by  cnodlficaEiDn  c 
neighbouring  flaf[d1atfd  cella.  The  later-formed  eranular 
are  dctlined  to  Dive  riie-lo  the  denaal  layer  of  the  adult,  whil 
ren^nint  Hate^led  celb  loin  tbc  saatral  layer. 
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vltbtim 


. — ,  — . wila.   The  iovifliMaiJ 

denul  nil*  ire  puhed  atit  aaIb  »nd  tlM  '*  aqapUbUvtulA  nvidu 
any  (if.  aB,  • ).  (Ponlbly  Ue  ftuular  dcnuJ  cetli.  by  pcolifen- 
lion,  nwy  Ihtm  ■  nlid  niMi  blneUBf  up  tlM  bluuced  ompklely. 
K  (Ut  m  hiTC  a  Bliil  cmbiya.)  TIk  brv*  oaw  fim  indl  by 
the  antcnor  BagdUnd  pole  (wtick,  ucsrdbif  to  Sehuln.  tmcH 
pcnuanently  invinnattd,  thut  givinf  fke  la  a  true  gaunila.  A|. 
l^'/idi^nd  Ihe  dernHl  «lli  (plead  Iheaudvci  oul  over  Ibc  pitfat 
tdb,  wkkh  tKcy  complelcly  cover.  The  fixed  brva  '"  pupa  ") 
conauti  tjl  a  ioIhJ  maa  of  gaslral  ceUa  eiicloied  ia  a  fioate  layer  of 
Dov  Rattened  dennat  celli.  Preaently  Ibe  nMial  cavity  appcan 
{or  nappean}  in  the  middle,  around  which  the  faMra]  ccUi  amnie 
Ihcnudvet  in  a  iinele  layer.  The  youiif  ipofiH  elongatca  upwaraa. 
•ome  ol  Uie  dermal  cellk  form  porocytea  whidi  becone  ptnorated 
by  pnmpyle*.  othen  nugrate  iino  the  lelalinam  mcaoaiaca  and 
lorm  •denUaau.  {ran  which  apiculea  are  devefspedT^ne  cella 
of  Ihe  futtai  layer  acquire  collan  in  addition  ttf  their  flateBa.  an 
oaculnm  ia  formed  by  perforalion  at  Ibe  apex,  and  the  younc  tponfe 
becim  to  leed.  It  u  now  in  Ihe  OlyniluH  condition  Ifig.  ^71) 
and  LI  exactly  comparable  lo  a  umple  Lncosoima  IndLvidiial. 
A>  it  tmwi  older  radial  tiaiellaled  chimbm  air  buddnl  out  around 
the  central  Baural  cavity  and  the  CDLIared  crtlt  lining  IlK  Ibemt 
aie  replacea  by  paveiDent-epiihcliuni  derived  Erom  the  dermal 

An  inlereilini;  account  at  the  devdopmenl  cS  Ltuauaitwia 
(CloUriiu)  tlaicil  hai  been  pven  by  E.  A.  Mindiin.  Segmenuiion 
h  TepiUr  and  CDAplete,  THulting  in  Ibe  lornalion  of  4  hollow, 
dliaied.  Dval  blaatula  ffiif.  ^g.  A],  with  a  larfc  blaatocoel  and  a  wall 
compowl  of  a  linile  layer  ul  columnar  Bagrllattd  celli  and  a  pair 
t^  very  laijB  (nnular  celli  al  (he  pooerior  pole.  The  latter  are 
primiiive  anrhacacylei  and  are  dcftiiwl  to  ffive  lite  to  Ibe  amoebo< 
cviea  and  lerm-ceili  of  Ibe  adull.  The  &ellatrri  "H*  «I1  "» 
nv  lo  all  Ihe  □iber  crili  of  tbe  adull.  bolli  del 

mini  in  tUa  coodL 

la  (deitined  to  form  the  cdb  of  the 
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layw  of  Balleaad  epitbi 


, —  hai4  divided  vp  into  amoebocytea;  aad  porDcyua. 

-inoetiaeyKKad  the  celli  o(  the  gaMral  layer  arc  ■■  ODwdid 
totether  in  th«  Interior  of  ihe  pup*.  Tbe  pupa  now  ejoiipiet 
vertically.  A  jaairal  cavity  appean  in  the  interior.  Tbe  tell)  of 
the  (aatral  layer  anance  ilieiuelvei  around  tliia  cavity  ant  dcvekp 
thdr  coUan  and  Baiella.  At  &ni.  however,  the  gaalral  caviry  it 
lined  by  the  porocyleai  which  pRKnity  vnam*  Biid  mian»  ma. 
wardt^  SderoblaMa  nl(rabe  inwanU 
■eciete  ipiciilea.  ha  naculum  and  pi_ 
Sya»  and  the  Olynlhiia  ica|c  ii  reached. 

Tbedevelopineiit  of  wonae 
by  a  RDarkable  want  of  u 
dlfFeient  Und>  of  cdb  of  w 
potHhIy  three,  primary  ffroui 
flagellated  celli,  which  «Ql  fi' 
the  iKHi-flagellated  (franulai'l 
layer  and  at  derivativea,  an 
(pcrhapi  10  be  reEarded  a> 


(paiencSyravla  type)  I^  mi 

Interior,  blodang  up  Ihe  UaU 

al  Ihe  binder  end  (fil.  M,  f 

Ibe  dermal  rdli  paia  In  the  0 

the  pitral  cell),  to  thai  tbe  I 

poaitioni.    The  ipopge  larvi 

Ibe  Coelentente    planiila." 

LI  ii  ve^  doubtful  how  far  Ibii 

itate  of  OUT  knowkdfe  it  ia  ^ 

tenn  ectoderm  and  endodcrm  in  dealing  with  Ihe  ep. 

The  Idea  natorally  wmin  itaclE  that  the  iwn  pi 

■he  Sooi^  compond  to  thoae  of  Ibe  Cuelenienie.  I 

POiIiChi.  the  inner  layer  of  Ihe  one  beng  the  outer  layer  of  tbe  oil 

*wl  vice  vena,  and  tUi  idcA  haa  found  eipmaiDn  in  t' 

ix/iDf«  which  haa  been  prapoied  for  Ibe  cmup  by  Vw 

which  haa  not  mat  with  gc ' 


C.  Youitt  larva  of 


Spartft,  u  WE  k*m  alntidy  mn  penm  bo  ipcelil  ncfvai 
iixl  no  ipRul  iFiue  orKaiu.  ud  Um  poacr  of  itEipDiue  i 
appar*  to  be  vtfy  liadlM-  Muky  quntc*  pnb*bly  luve  i 
ofconcnctidgfttaiirfiole,  trfucfanuy  iiiiDBecuab«due.i 

obarvs  tbit  in  FatkymtHama  Iniutkw  al  tha  (Hnilir  i 
■niohibFv  (oIlowBt  afur  k  iIior  iatcml  by  >  ilow 
—■■■—"     -^ rtt  of  movemenl  ia  adult  •poan 


The  nu  of  ptnrth  of  q 


iiobtvnynpld,   , 


The  vmtt  iu]ority  of  ipaflBa  an  ouHiw,  only  a  linA  nJb-ltaiSfy, 
Iht  SpoDfilliaae,  tuidjif  acquind  tbe  haUt  if  bving  in  Imh  saUf. 
The  SpaiiglUiiiae  are,  however,  very  widdy  dLatiibuted,  being  found 
in  lakes  and  riven  la  all  parta  of 'toe  worJO'  Marine  apoagca  occur 
everywhere,  Iran  lov'inler  raarfc  to  the  areateit  depEha.  but  certain 
■ocaliik*,  uch  as  the  Gulf  of  Klanaar,  ENxt  Phillip  and  Port  iaclooB, 
appear  to  be  ranch  rkher  than  otheti  both  iplwuviduakandipedea. 
Tt>E  III  ■iillmlllila  ail  iiMiillilliia  dtq>-nter  gnop  and  are  there- 
fan  much  nuie  rarely  net  with  tnan  other  forma.  11k  TAraaonlda 
and  Eueeratoea  abound  In  ahallow  and  in  noderately  deep  water, 
and  a  conpaniivdy  aoall  nunbe  o(  aptdes  of  Tctraiunkta  occur 
at  great  depths     Both  an  doodnaat  group*  at  the  preient  day, 

Kioeated  by  very  large  nnnhcn  (<  apedei  and  ladivlduala.  The 
^toapontida  are  oonpuatively  rue  and  reprcaeued  by  very  lew 
The  Calcan  are  conraon  ju  the  Utionl  region,  eapeeially 


Id  iheliered  lituatlooa 

range,  very  many  being 
>  loort  rcalricted  In  diurlt 

nolewonhy  eaiceptioBL  and  future : 
E  many  ipecsa  from  different  tocaliT 


S^^  are 

I  witL  probably 


The  davlG^tiouflf  the  Phylum  Purifera,  the  chaiacten  of 
■    i/e  alJracly  been  given,  is  aa  foUowa: — 

-"■-  -<—<"-   and   Clan  Calcaraa.— Sponges  with  a   ikeletea 
le,  comoionty  in  the  fotrq  of  iKiUEcd 


Sub-pbylum  > 


which  the  gaatral  c 

, , ul  by  colbiw^  *»>'■■ 

.cUvided  iau.twa.famiUee,  C 


(Mb-   / 

liidae.but  It  la  doubtful  ilthlsdIitlBclioncanbemaintaloed, 

andbgr  nne  wriEera  only  a  alngle  genua  {LnimliiUi  is  reeogaiied. 


Leucoioleaiidae,  but  It  la  doubtful  if  thIsdIitlBclion  canbe  maintaloed. 


le  gamil  cavity  is  partly  replaced  by  pavement  epit 
.  the  collared  cdk  ate  confined  to  aepante  flagellaud 

i._  HoEmpidae, 

riationbip*  of 


family  AMindtriiai  hi 
be  recanM  ■•  pmblematla 
Sub-phyhim   HoD-Calca: 

Class  and  Older  M  tiosi 


ind  Pharelronidae  (with 
'ih1  [ormsl.    The 

,-,.  JS),  for  wUch  the 

been  proposed  by  J.  J.  Luter.  must  still 


*^"*"*^'ffi 


I  and  usually  large  Hagdlsto  . 


wiEbm 


mposed  o(  sQice 


-  HiXACTmiLLtDA).— Sponges 

.._^ -...KHS  spicules,  either  isolated  ori. 

y  silica,  aod  either  triauiaid  and  hejactindlbd 

or  oertvaEite  from  the  triaaonld  an^  '  '" 

■yslem  is  ^ple  artd  thtf  AsRllal 

ahaped,  and  more  or  Im  radially  ar 

"■■-    --    Spongin  is 


Order  I,  ^  "r^iaur^liora.— TrUionida  with  diancterUtlc 
amphidlsc  spicules,  but  no  hesaftera,  and  with  a  root-tuft  of 
anchoring  spicules.  The  family  Hyalonematidaii,  Including  Ihe 
of  the  genus  "—' ■- -"- "- 


family  ncogniisd  in  this  < 
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It  chaiaderlslic 
living  lamilies 
E.MelitiionLdjK, 
Migidae,  and  a 


r^lesa  sph» 
h  some.  SI  I 


ena-and  with 

en.  This  order 
hkh  the,  mtgi- 
hardncts.''This 
'Hid  forms  am) 

:EyoniDe  HeiM- 

^Sll^  of  Ih^ 
e  only  known  in 
lamilin:  TBf 


Idae    flocluding 
rely  luiqitnied. 


e  and  B,  hexac- 
liceoDi  ipooce 
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SPONGES 


whidi  are,  ao  far  as  we  know,  totally  unitprescnted  at  the 
present  day. 

A  B 


(AftcrCJ.HiiMkO 

Fig.  4t. — ^Spicules  of  HeteractinelUda. 
il,  Typical  polyactine.  B,  Roactte-Uke  fonn.  C,  Z>,  £,  NaU*Uke  forms. 

The  most  recent  views  as  to  the  evolution  and  inter-relationshifM 
of  the  principal  groups  of  sponges  above  enumerated  may  be  conveni- 

entlv  expressed  by  the  accompanying 
phyiogenetic  tree  ^fig.  as).  Starting 
with  Uie  hypothetical  Protolynthus 
as  the  ancestral  form  of  the  entire 
sroup,  we  see  how  t^  divergent 
Unes  of  descent  afe  ^nety  early  estab- 
lished according  to  whether  or  not 
a  calcareous  skeleton  is  developed. 
The  Calcarea  are  at  first  simple 
Olynthus  forms,  Homocoela,  differ^ 
ing  only  from  the  Protolynthus  in  the 
presence  of  the  calcareous  spicules, 
r  rom  these  are  derived,  by  the  pro- 
cess of  budding,  on  the  one  hand 
reticulate  forms  (OlaXArtna)  and  on 
the  other  radiate  forms  (s.f.  Lnuo- 
scUttia  tripodifera),.aMd  some  of  the 
latter  (now  probably  extinct)  form 
the  starting  point  for  the  evolution 
of  the  Calotrea  Heterocoela,  begin- 
ning with  simple  Syconoid  forms 
andending  with  complex  Leuconoids. 
in  which  the  origmal  process  ot 
simple  budding  has  been  folbwed  up 
fiaMfMttaS  by  elaborate  modifications  of  both 

FlO.  42. — Phyiogenetic  Tree,   skeleton  and  canal  mrstem.  ^ 
showing  the  supposed  relation-       Turning  to  the  other  main  line  of 
ships  m  the  principal  groups  descent  ¥re  find  at  once  a  conspicuous 
of  spoi4;es  to  one  another.        gap  between  the  Protolynthus  and 

tho  sinoplest  known  non-calcareous 
qionge;  though  the  analogy  of  the  Calcarea  makes  it  euy  to 
understand  how  the  almost  byconoid  canal  system  of  the  simplest 
Hexactinellids,  or  the  primitive  Rhagon  tvpe  of  other  croups,  may 
have  been  derived  from  the  Protolynthus  ancestor  in  the  first 
instance  by  simple  budding.  This  line  of  descent  may  be  regarded  as 
continued  straight  on  into  the  existing  Myxospongida,  with  increase 
in  the  complexity  of  the  canal  system,  due  to  folding  of  the  chamber- 
bearing  layer  and  the  accompanying  development  of  inhalcnt 
and  exhalcnt  canal  systems,  but  without  the  dc^'elopment  of  any 
skeleton.  The  Triaxonida  and  Euceratosa  would  seem  to  have 
branched  off  independently  at  a  very  early  stage  from  the  Myxo- 
sponge  line,  before  the  flap:cllated  chambers  had  suffered  that  reduc- 
tion m  size  which  occurs  in  some  exbting  Myxospongida  and  in  all 
Tetraxonida.  In  the  Triaxonid  line  of  descent  the  evolution  of  the 
siliceous  skeleton*  of  primitively  hexactinclUd  spicules  is  the  leading 
feature,  the  canal  system  preserving  remarkable  uniformity  through- 
out the  group.  In  the  Tetraxonida  also  the  Skeleton  has  played 
the  principal  part  in  the  evolution  of  existing  species,  but  the  canal 
system  too  has  undersone  great  modifications.  The  primitive  tetrax- 
onid,  tetractinellid  siliceous  sincules  must  have  arisen  quite  indepen- 
dently,, their  fundamental  form  being  totally  different  from  that  of 
the  triaxonid  hexactinellid  type.  The  appearance  of  differentiated 
microscleres  in  this  group  introduced  new  possibilities  of  variation, 
of  which  full  advantage  has  been  taken,  ana  we  are  confronted  with 
most  interesting  evolutionary  series,  terminating   in   many  very 


remarkable  and  at  present  ineacplicabte  qMcule  forms  (6m.  ao).  Is 
many  of  the  more  advanced  Tetnxonida,  especially  ta  the  ChaBniinir, 
the  oevelopment  of  spongin  <xment  also  appears  as  a  new  factor  ia 
the  process  of  evolution.  At  first  serving  merdy  to  glue  the  megs- 
sderes  together  into  a  continuous  framework,  it  ultimately,  in  not 
extreme  cases,  completely  redaces  the  siliceous  skdctm  and  gives 
rise  to  a  purely  "  homy  "  sxeleton  in  which  all  traces  of  Jpcoks 
have  been  lost  by  degeneration.  Thus  we  arrive  at  a  "  Pseodo- 
ceratose  "  condition  (fig.  3a,  D)  which  must  be  carefully  distinguiikcd 
from  the  condition  m  the  Euceratosa,  which  have  appanaidy 
branched  off  quit&  independently  from  Myxosponge  anceaUTL 
Here  we  have  another  typical  example  of  that  .phenomenoa  of 
"  convergence  "  which  has  rendered  the  classification  of  spoofes 
so  very  diffkrult.  In  the  Euceratoee  line  of  descent  we  start  with 
forms  (AplystUa)  with  large  sac-shaped  chambers  and  ahogetlKr 
primitive  canal  system,  accompanied  by  an  artx)resccnt  honiy 
skeleton  (fig.  33}  of  an  entirely  different  type  from  that  of  the 
pseudoceratose  Tetraxonida.  From  thb  we  can  trace  the  evolatioa 
gradually  through  the  Spongeliidae  to  the  Spongiidae,  the  skeietoa 
becoming  reticulate  and  the  canal  system  gradually  more  onnpla 
with  accompanying  reduction  in  nze  of  the  chambers.  The  bath 
sponge  perhaps  represents  the  culminating  point  in  this  directiM. 
Thus  it  appears  that  both  the  horny  type  oTslceletoa  and  the  silkeoas 
spicular  type  have  been  twice  independently  prodiMxd  in  the  erohi-' 
•tion  of  the  Non-calcarea.  An*  analogous  case  of  convcxseooe  b 
seen  in  the  union  of  originally  separate  spicules  into  a  cotocst 
skeleton  by  means  of  cement  <h  the  same  chemical  cocnpasitkMi  as 
themselves.  This  has  taken  place  independently  in  the  Cakaita 
(Petrosicma),  the  Dictyonine  HexactinelUda  and  the  Lttbsstid 
Tetraxonida. 

Ajjiniliu  of  the   Porijara. 

Three  main  views  have  been  put  forward  with  regard  to  the 
position  of  the  Sponges  in  the  animal  kingdom:  (x)  that  they  sit 
colonies  of  Protozoa,  (2)  that  they  form  a  subdiviskm  of  the 
Coelenterata,  (3)  that  they  are  not  Protoxoa  but  have  origbiated 
from  Protozoon  ancestors  quite  independently  fnun  other 
Metazoa  (Enterozoa)..  The  'first  of  these  views,  aaaodated 
especially  with  the  names  of  James  Qark  and  Savxile  Kent,  k 
supported  by  the  relative  independence  of  the  cxmstituent  c^ 
in  the  sponge-body  and  by  the  extraordinary  resembUooe  of  the 
collared  cells  to  the  choanoflagellate  or  collared  Monads.  It  is 
also  supported  by  the  existence  of  a  remarkable  coloiual  form  of 
Choanoflagcllata  (Prolerospongta)  in  which  the  o^lared  Monads 
are  partially  embedded  in  the  sitfface  of  a  gelatixuNis  matrix,  in 
the  interior  of  whldi  amoeboid  cells  are  found.  E.  A.  Minrhfn 
has  shown  that  even  in  the  adult  Leucosolema  {Qaiknma)  the 
collared  cells  and  poxocytes  have  the  power  of  changing  their 
relative  positions,  while  migration  of  dermal  and  gastral  odis 
-aiid  consequent  inversion  of  the  layers  appears  to  be  a  mmmna 
feature  of  the  sponge  larva  at  the  time  of  metamofphosis. 
These  facts  are  certainly  suggestive  of  Protozoon  coloiues  rather 
than  of  Metazoa.  On  the  other  hand  it  must  not  be  forgottea 
that  migratory  amoebocytes  (leucccytes)  occur  in  probahlv 
all  groups  of  Metazoa,  whUe  the  degree  of  integration  and  t^ 
amount  of  histological  differentiation  in  Sponges  are  far  greater 
than  in  any  other  Protozoon  colonies  known  to  us.  It  has  bets. 
argued  that  the  process  of  sexual  reproduction  by  means  of  ort 
and  spermatozoa  is  fatal  to  the  Protozoon-colony  tbcoiy,  hot 
this  argument  is  completely  disposed  of  by  the  discovery  of 
spermatozoa  and  ova  in  the  unicellular  Sporozoa.  On  the  other 
hand  the  occurrence  of  collared  cells  has  been  held  to  dntingnish 
the  Sponges  from  all  other  Metazoa,  and  this  argument  has  abe 
been  answered  by  the  discovery  of  collared  cells  in  the  larva  ef 
Eckinocyamus  (an  Echinoderm)  by  H.  Theel.  It  would,  ia  short. 
be  difficult  to  frame  a  definition  of  the  Protozoa  which  sfaouU 
absolutely  exclude  the  Sponges,  while  at  the  same  time  our  coo- 
ccption  of  the  nature  of  Protozoa  will  have  to  be  profocn^ 
modified  if  we  are  to  admit  the  Sponges  within  the  Enits  of 
that  group. 

The  second  view,  that  the  Sponges  constitute  a  subdiviaM 
of  the  CV>elenterata,  is  maintained  by  some  very  cmiimt  con- 
tinental authors  such  as  Ernst  Haeckel  and  F.  £.  Schnlse. 
This  view  is  supported  by  the  structure  of  the.  Olynthus  type. 
which,  as  we  have  seen,  forms  the  starting-point  of  Spo^ 
evolution.  The  dermal  layer  of  the  Olynthus  is  regaxded  as 
ectodern^,  the  gastral  layer  as  endoderm  and  the  meso^oea 
with  its  contained  cells  as  mesoderm,  more  YuifitHy  dcvefaped 
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than  in  most  Codententes.  It  Is  also  supported  by  a  consider- 
jsble  amount  of  agreement  in  the  early  stages  of  development, 
up  to  the  formation  of  the  ciliated  larva.  According  to  this 
view  the  Olynthus,  or  at  any  rate  the  imagmary  "  PratolyntkHS  " 
is  only  a  slightly  modified  gastnila,  and  the  Sponges  are  ther&> 
fore  Enterozoa  without  any  codom,  or  in  other  words  Coelen- 
terata.  The  extraordinary  histological  differences  between  the 
Sponges  and  other  Codenterates  (Cnidaria),  combined  with  the 
highly  characteristic  canal  system  and  the- absence  of  tentades, 
are,  however,  alone  suffident  to  throw  grave  doubts  upon  the 
probability  of  a  dose  relationship  between  the  two  groups,  and 
these  doubts  are  greatly  strengthened  by  recent  embryological 
researches,  which  tend  to  diow  that  the  so<alIed  ectoderm  and 
endoderm  arc  not  homologous  in  the  two  cases. 

There  remains  the  thurd  view,  in  accordance  with  which  the 
Sponges  are  multicellular  animals  which  have  originated  qtute 
independently  from  ChoonoflageQate  Protozoon  ancestors,  and 
this  is  the  view  which  at  present  seems  to  have  most  in  its 
favour.  It  Is  especially  associated  with  the  name  of  W.  J. 
SoUas,  who  invented  the  term  "  Parazoa  *'  for  the  group.  In 
support  of  this  view  it  may  be  pointed  out  that  the  tendency  to 
form  hollow,  spherical  colonies,  resembling  the  blastosphere 
stage  in  the  development  of  Enterozoa,  is  met  with  In  very 
distinct  groups  of  Protozoa  (e.g.  Volvox,  Sphaerozoum),  This 
form  of  colony,  is  obviously  polyphyletic  in  origin.  The  fact 
that  the  segmentation  of  the  ovum  leads  to  such  a  form  in  both 
Sponges 'and  Enterozoa  is  therefore  by  no  means  condusive 
evidence  that  Sponges  and  Enterozoa  have  originated  from  the 
same  Protozoon  group.  While,  as  has  been  repeatedly  pointed 
out,  the  universal  and  characteristic  .collared  cells  of  sponges 
point  emphatically  to  a  Choanoflagellate  ancestry,  it  is  impos* 
siblc,  in  the  present  state  of  our  knowledge,  to  indicate  the  par- 
ticular Protozoon  group  which  has  given  origin  to  the  Enterozoa. 
We  may  then  consider  the  Metazoa,  or  many-celled  animals,  as 
a  polyphyletic,  or  at  any  rate  diphyletic  group,  induding  two 
perfectly  distinct  lines  of  descent  from  the  ancestral  Protozoa, 
the  Sponge-line  on  the  one  hand,  which  leads  to  nothing  higher 
than  Sponges,  which  retain  in  many  respects  the  characters  of 
Protozoa,  and  the  Enterozoon  line  on  the  other,  which  leads 
through  the  Coelenterata  to  the  Codomata  and  so  on  to  the 
highest  divisions  of  the  animal  kingdom. 

BcoHomks, 

An  the  bath  sponges  belong  to  the  two  genera  Ettspongia, 
Bronn,  and  Hippospongia,  Schuize,  subdivisions  of  the  old  genus 
Spongia,  auctorum,  distinguished  from  one  another  by  the  fact 
that  in  Hippospongia  the  body  of  the  sponge  is  traversed  by 
wide  ramifying  cazials  or  vestibules,  in  addition  to  the  proper 
canal  system  of  the  sponge.  Species  of-these  two  genera  occur 
in  many  parts  of  the  world,  probably  wherever  the  temperature 
of  the  sea-water  is  sufficiently  high  and  the  depth  and  bottom 
suitable.  It  is  only  in  a  few  localities,  however,  that  they  occur 
in  suffident  numbers  and  of  suffidently  good  quality  to  render 
a  sponge  fishery  practicable.  The  sponges  of  commerce  are 
obtained  chiefly  from  the  Mediterranean,  the  coast  of  Florida 
and  the  Bahama  Islands.  From  the- Mediterranean  three  dis- 
tinct spedes  are  obtained — (i)  Euspongia  oJUinalis,  which 
indiides  the  "  fine  sponges,"  with  two  chief  varieties,  moUissima 
(the  Levantine  sponges,  very  soft  and  often  cup-shaped),  and 
adriatica;  (a)  Euspongia  zinutcca,  including  the  "hard"  or 
Zimocca  sponges;  (3)  Hippospongia  equina,  the  "  common  "  or 
'*  horse  "  sponge. 

Of  the  Florida  sponges  five  prindpal  kinds  are  recognized 
by  the  dealers — (x)  the  sheep's  wool  sponge  {Hippospongia 
gossypiHa)—iha  appears  to  be  by  far  the  most  abundant  in  the 
market  and  also  the  most  valuable;  (2)  the  yellow  sponge 
{Euspongia  agaricina),  resembling  the  Zimocca  sponge  of  the 
Mediterranean;  (3)  the  grass  sponges  (including  both  Hippo- 
spongia graminea  and  H,  cerebriformis);  (4)  the  velvet  sponge 
Hippospongia  maeandriniformis),  which  is  not  so  common  as 
the  others;  (5)  the  glove  sponge  {Euspongia  tubulifera),  which 
is  the  least  valuable.    In  the  year  1900  the  Florida  sponge 


fisheries  yldded  4x8,135  lb  of  sponges,  valued  at  $567,685. 
The  Bahama  q>onge8  appear  to  be  vexy  similar  to  those  of 
Florida. 

Bath  sponges  occur  m  compaiativdy*  shallow  water  and  are 
obtained  by  diving,  by  dredging,  or  by  means  of  a  trident  or 
long-handled  fork.  The  preparation  of  the  s{.jnges  for  the 
market  is  extremdy  simple.  The  sUmy  soft  tissues  very  soon 
begin  to  decay  and  run  off  when  they  are  removed  from  the 
water;  after  this  has  gone  on  for  some  time  the  sponges  are 
washed  and  beaten  until  the  skeleton  is  dean,  they  are  then 
threaded  on  string  and  dried.  They  are  frequently  "  loaded  " 
with  fordgn  matter  by  the  dealers  In  order  to  increase  their 
weight;  rodt-salt,  j^ucose,  molasses,  lead,  gravd,  sand  and  stones 
being  used  for  the  purpose.  They  are  also  often  bleached  by 
means  of  chehiicals  to  give  them  a  better  colour,  but  though 
theu:  appearance  is  thereby  greatly  improved,  their  durability 
is  said  to  be  impaired. 

In  spite  of  the  undoubted  rapidity  with  which  sponges  grow, 
as  shown  by  the  fact  that  on  the  coast  of  Florida  marketable 
sponges  are  found  commonly  in  place^  that  had  been  stripped 
of  saleable  specimens  in  the  preceding  year,  there  appears  to  be 
considerable  danger  of  injury  to  the  sponge  industry  by  over- 
fishing and  by  the  reckless  destruction  of  young  spedmens,  and 
it  has  been  found  necessary  to  introduce  special  legislation  in 
AmenaL  to  counteract  these  evil  tendendes.  The  question  of 
the  artificial  propagation  and  cultivation  of  sponges  has  also 
been  much  discussed,  but  although  some  very  interesting 
escperiments  have  been  made,  they  have  not  as  yet  led  to  any 
great  practical  results.  As  far  back  as  x86a  Oscar  Schmidt 
showed  that  "  cuttings  "  of  sponges  will  attach  themselves  and 
grow.  This  idea  was  followed  out  in  the  experiments  of  0. 
Bucdch  on  the  Island  of  Lesina,  from  X863-187S,  but  these  ex- 
periments were  brought  to  a  dose  by  the  hostility  of  the  native 
fishermen.  Similar  expeximents  have  since  been  made  on  the 
Fbrida  sponge-grounds.  The  possibility  of  rearing  sponges  In 
this  way  from  cuttings  has  thus  been  fuUy  demonstrated,  but 
whether  it  can  be  done  profitably  b  another  question.  Accord- 
ing to  the  experience  of  0.  Bucdch  it  appeared  that  it  would 
take  seven  years  for  the  cuttings  to  attain  marketable  size  in 
the  Mediterranean.  The  Florida  exi)eriments,  on  the  other 
hand,  indicate  a  much  more  rapid  rate  of  growth,  and  it  has 
been  stated  that  under  favourable  conditions  the  cuttings  will 
attain  marketable  size  in  as  short  a  time  as  one  year.  It  has 
been  doubted,  however,  whether  the  total  weight  of  sponges 
produced  by  cuttings  would  be  greater  than  the  wdght  of  the 
sponges  from  which  the  cuttings  were  taken  if  these  sponges  were 
allowed  to  continue  their  growth  undisturbed.  H.  V.  Wilson 
has  suggested  that  sponges  may  be  artificially  reared  from  the 
eggs,  in  the  same  way  that  fishes  (X  oysters  are  reared.  The 
eggs  of  the  bath  sponge,  like  those  of  other  sponges,  develop  into 
free-swimming  ciliated  larvae,  and  thesQ  might  be  made  to  attach 
themsdves,  l^e  oyster^pat,  to  suitable  objects,  on  which  the 
young  sponges  could  be  cultivated  under  appropriate  conditions. 
Detailed  experiments  are  required  to  demonstrate  the  feasibility 
or  otherwise  of  this  interesting  suggestion. 

For  further  information  on  the  economic  aspect  of  the  subject 
the  student  should  consult  the  annual  Bulletin  and  spedal  papers 
of  the  United  States  Burpau  of  Fisheries  and  also  the  work  of  Seurat 
referred  to  in  the  bibliography. 

Bibliography.— A  very  full  list  of  the  literature  of  the  group  up  to 
1889  is  dven.in  Lendenfeld's  work  on  the  Horny  Sponges,  published 
by  the  Royal  Sodety  We  have  only  space  here  to  refer  to  a  very 
limited  number  of  memoirs.  Other  references  will  be  found  in  the 
works  dted.  _        .  .     ,^ 

(i)  J.  S.  Bowerbank.  Monograph  of  tke  Brituk  Spongiadae  (Ray 
Society) ;  (2)  H.  J.  Carter,  a  long  scries  of  memoirs,  chiefly  systematic, 
in  the  Annals  and  Magasine  of  Natural  History  (1847  to  1887); 
(3)  Y.  Delage,  Embryoginie  des  Sponges  (Arch.  Zool.  Exp.  (3),  x. 
i8oa):  (4)  A.  Dendy.  '^Monograph  of  Victorian  Sponges,"  pt.  i.. 
Trans,  Royal  5oc.,  Victoria  III.  (1891):  (5)  idem,  "  Studies  on 
the  Comparative  Anatomy  of  Sponges,"  pts.  i.-vi.,  Quart.  Journ. 
Mic.  Sci.  (1888-1894):  (6)  idem,  "Report  on  the  Sponges  col- 
lected by  Professor  Herdman  at  Ceylon  in  1903  "  (Royal  Society, 
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oilhtfaedulyof  ioMnxlinttbcdiDd,  mil  hi  ilm  liiiii  pimiilin 

uy  the'  be  received  hi*  huh  bom  hit  "  godfulbst  ud  (od- 
mothcn."  At  (he  Refonutim  the  Lutbena  cbuicbc*  nUiud 
godlitben  ud  godmolhen,  but  the  Rcfonoed  cbuichei  revaud 
to  what  tb^  believed  tc  be  the  more  prioiitive  nile,  thii  it 
orduujy  drcuaiiteDcei  this  functxui  itiaiiid  be  undfit^en  by  t 
child's  proper  ptreats.  Mut  churches  decund  of  tpotaatt 
that  they  be  in  lull  commuaion.  In  the  RoDun  CitboIIc  Chunl, 
pnellii  monks  and  nuns  sie  disqus2i&ed  from  bdnf  tpooMtt, 
dtbcT  "  becBuie  it  might  involve  tbeir  eDt^dlicmeflt  in  meldtT 
■ffsin,"  or  more  probsbly  because  every  ie|atiaialiip  of  ftlbu- 
hood  or  motberbood  ii  fdt  to  be  in  their 


ipfartna,  ouparo  unoi  FAciFno  (mntsi),  itsEw 

Du^csl  compaer,  wis  boni  on  the  i^tb  of  Noveabcr  i^M  u 
UtjoUtI  (Ancons)  in  Italy.  He  was  Um  wn  of  t  pool  cobbler 
and  was  intended  for  the  priesthood.  His  musical  prnpcuitKl 
however  wesc  not  to  be  restrained,  and  he  obtaiaed  IcMom  tntt 
Kapdlmeliter  Quinlillani.  In  17QI  he  went  to  the  COBMfn- 
torio  de*  Turcbini  at  Naples,  wboe  he  was  trained  to  write 
operatic  muiic  under  Paisjello,  Cimarosa  and  FioTivmli.  Hk 
first  opera,  L'Eroismo  ridicoio,  was  lucceufuily  producrd  in  179b, 
and  by  1799  be  bad  already  written  and  produced  ciKht  Oficns. 
After  becoining  court  compMer  to  King  Ferdinand  of  Xipla 
in  this  year  an  Intrigue  with  a  princes  of  the  court  compvOcd 
Spontinl.to  leave  Myites  in  iSoo.  For  the  next  few  yean  W 
wrote  operu  in  Rome  and  Venice  until  iSoj  when  he  Mtllcd 
Id  Paris,  where  hia  Teception  was  anything  but  flattctinf-  I^ 
comic  c^xra  Jidit  proved  a  failure;  a  successes,  La  Petiit  miasati^ 
was  biased.  Undaunted  by  tbcae  miifortunei,  he  abaodann] 
the  light  and  K>mewh*t  frivolous  ityle  o(  bii  earlia  woiks,  ami 
In  U3lim,  ■  one-act  opeia  produced  in  1804,  achieved  s  Ral 
succoa.  Spontbi  henceforth  aimed  at  a  voy  h!^  ideal,  and 
during  the  remainder  of  hli  life  strove  so  earnestly  to  reach  it 
that  he  frequently  remodelkd  bii  passages  five  or  aii  tlsia 
before  permitting  them  to  be  performed  in 'public,  lad  wearied 
his  aingera  by  introducing  new  improvements  at  emy  rehousL 
Hia  first  masterpiece  was  La  VeiiaU,  completed  in  1B05,  but 
kept  from  the  stage  through  the  of^xaition  of  a  jaiooB  diqee 
until  the  isth  of  December  tSo;,  when  it  was  produced  at  the 
Acad£mie,  and  at  once  took  rank  wilb  the  finest  works  of  in 
dasL  Spontini  bad  abandoned  the  parloKdoal  Italiu  opcnh* 
an  accompanied  recitative;  be  had  Increased  the  strength  of  Ike 
orchain  and  introduced  the  big  chorus  fredy.  Uis  cpea, 
Ftrdiiand  Ccria,  was  received  with  equal  enthuiiasm  in  i(c^ 
but  another,  Olympia,  was  much  less  warmly  wdcsnied  in  iSi> 
Napoleon^  whose  approval  ol  any  work  of  ajt  was  at  once  a 

of  the  work,  professed  immense  admiration  for  Sponlini's  musc 
Spontini  had  been  appointed  director  of  the  Italian  opera  n 
iSio;  but  hia  quairelsome  and  grasping  disposilicHi  led  Id  Us 
suirunary  diimiwiil  two  yean  later,  and,  though  reinstated  n 
l8r4,  he  voluntarily  mlgntd  hli  pott  joon  kfterwaids.  He  wa 
In  fact  very  ill  fitted  to  act  as  director;  yet  on  the  iStb  t(  iUj 
iSio,  Gvemonths  after  the  failure  olCMyn^'a,  he  settled  in  Bcrib 
by  invi'Utian  of  Frederick  WiUiara  III,,  commiEioned  to  ■««<- 
btend  all  music  performed  at  tlie  Prusian  court  and  compiai 
new  grand  operas,  or  three  vrMa  ones,  every  three  ytBi. 
But  he  b^an  by  *t  once  embroiling  himself  with  the  inltndanl. 
Count  BrUhL    Spontini'*  life  at  Berlin  may  be  bett  docribed 

rendered  its  attainment  impossible.  Vet  he  did  good  wok. 
Dit  ViiUJln,  PtrdiHotid  Carta  and  Olymfio—lix  lail  tw* 
entirely  rcmoddled — were  produced  with  great  (ucceas  in  rSii. 
A  new  opera,  Hourmali^,  founded  on  Moore's  LaOa  Kttii,  wa 
performed  in  1811,  and  anatber,  entitled  AlcUtr,  in  >gis:  aad 
.B36  Spontbi  began  the  composition  of  Aptu  m  Bt^tu- 
/«,  a  work  plarmed  on  a  grander  sole  than  tny  of  lii 
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former  efforts.  Tbe  first  act  was  perfonned  in  1837,  and  the 
complete  work  in  three  acts  graced  the  marriage  of  Prince 
William  in  1829.  Though  the  German  critics  abused  it  bitterly, 
Agnes  von  Hokenstcujen  is  undoubtedly  Spontini's  greatest 
work.  In  breadth  of  concq;>tion  and  grandeur  of  style  it  exceeds 
both  Die  VeskUm  and  Ferdinand  CotUm,  and  its  details  are 
worked  out  with  untiring  conscientiousness.  Spontini  himself, 
however,  was  utterly  disMttsfied  with  it,  and  at  once  set  to  work 
upon  an  entire  revision,  so  that  on  its  re>presentation  in  1837 
many  parts  were  scarcely  recognizable  by  those  who  had  heard 
the  opera  in  its  original  form. 

This  was'  his  last  great  work.  He  several  times  began  to 
rewrite  his  early  open,  MilUmt  and  contemplated  the  treatment 
of  many  new  subjects,  such  as  Sappho,  La  Colire  d'AckiUe,  and 
other  flsimiral  myths,  but  with  no  definite  result.  He  'had 
never  been  popular  in  Berlin;  and  he  has  been  accused  of  endea- 
vouring to  prevent  the  performance  of  Euryantket  Oherom,  Die 
Hodntil  des  CamackOf  Jessond^,  Rn^t^rt  the  Devil,  and  other  works 
of  genius,  through  ^eer  envy  of  the  laurels  won  by  their 
composers.  But  the  critics  and  reviewers  of  the  period  were  so 
closely  leagued  against  him  that  it  is  difficult  to  know  what  to 
believe.  After  the  death  of  Frederick  William  III.  in  1840 
Spontini's  conduct  became  so  violent  and  imperious  that 
he  was  sentenced  tv  fiine  months'  imprisonment  for  Use- 
mqjesU.  The  sentence  was  remitted  by  Frederick  William  IV., 
but  on  the  and  of  April  1841,  when  he  appeared  at  the  con- 
ductor's desk  to  direct  a  performance  of  Don  Juan,  he  was 
greeted  with  hisses  and  groans,  and  his  orders  to  raise  the  curtain 
were  ignored,  so  that  he  was  compelled  to  leave  the  desk.  The 
king  dtsmiased  him  on  t^e  25th  of  August,  with  power  to  retain 
bis  titles  and  live  wherever  he  pleased  in  the  enjoyment  of  his 
full  salary.  He  elected  to  settle  once  more  in  Paris,  after  a 
short  visit  to  Italy;  but  b^ond  conducting  occasional  perform- 
ances of  some  of  his  own  works  he  made  but  few  attempts 
to  keep  his  name  before  the  public.  In  1847  he  revisited  Berlin 
and  was  invited  by  the  king  to  conduct  some  performances 
during  the  winter.  In  1848  he  became  deaf.  In  1850  he 
retired  to  his  birthplace,  Majolati,  and  died  there  on  the  14th 
of  January  1851,  bequeathing  aU  he  possessed  to  the  poor  of 
his  native  town. 

SPOMTOOIf  (Fr.  esponion,  ItaL  spontone,  from  Lat.  ptmdum, 
point,  puttitre,  to  prick),  a  weapon  carried  by  infantry  officers 
in  the  Z7th  and  early  i8th  centuries.  It  was  a  type  of  the 
partisan  or  halberd  {q.v.),  a  shafted  weapon  with  a  q)ecial  form 
of  spear  head. 

SPOON  (O.  Eng.  spdn,  a  chip  or  splinter  of  wood,  cf .  Du.  spaan, 
Ger.  Spokn,  in  same  sense,  probably  related  to  Or.  o^,  wedge), 
a  table  implement,  bowl-aliaped  at  the  end,  with  a  handle  vary- 
ing in  length  and  size.  From  the  derivation  of  the  word  the 
earliest  northern  European  spoon  would  seem  to  have  been  a 
chip  or  q>linter  of  wood;  the  Greek  «oxX<^ipcoi'  (Lat.  cochleare) 
points  to  the  eariy  and  natural  use  of  shells,  such.as  are  still  used 
by  primitive  peoples.  Examples  are  preserved  of  the  various 
forms  of  qMons  used  by  the  andent  Egyptians  of  ivory,  flint, 
slate  and  wood,  many  of  them  carved  with  the  ^mbols  of  their 
religion.  The  spoons  ol  the  Greeks  and  Ronums  were  chiefly 
made  of  bronze  and  silver,  and  the  handle  usually  takes  the 
form  of  a  spike  or  pointed  stem.  There  are  many  examples 
in  the  British  Museum  from  which  the  form  of  the  various  types 
can  be  ascertained,  the  chief  points  of  difference  being  found  in 
the  junction  of  the  bowl  with  the  handle.  Medieval  spoons 
for  domestic  use  irere  commonly  made  of  horn  or  wood,  but 
brass,  pewter  and  "  latten  "  spoons  appear  to  have  been  common 
about  the  z  5th  century.  The  full  descriptions  and  entries  re- 
lating to  silver  spoony  in  the  inventories  of  the  royal  and  other 
households  point  to  their  special  value  and  rarity.  The  earliest 
English  reference  appears  to  be  in  a  will  of  1259.  In  the  ward- 
robe accounts  of  Edward  I.  for  the  year  1300  some  gold  and 
silver  qMons  marked  with  the  fleurode>lis,  the  Paris  mark,  are 
mentioned.  One  of  the  ipost  interesting  medieval  qxx>ns  is 
the  coronation  ^poon  used  in  the  anointing  of  the  sovereign, 
an  illustiation  of  which  is  given  under  Rzgalia.   The  aetv  of 


spoons  popular  as  christening  presents  in  Tudor  times,  the 
handles  of  which  (erminate  in  heads  or  busts  of  the  apostles, 
are  a  q)ecial  form  to  which  antiquarian  interest  attaches  (see 
Apostle  Spoons).  Th^  earlier  English  spoon-handles  ter- 
minate in  an  acorn,  plain  knob  or  a  diamond;  at  the  end  of 
the  x6th  century  the  baluster  and  seal  ending  becomes  common, 
the  bowl  being  "fig-shaped."  At  the  Restoration  the  handle 
becomes  broad  and  flat,  the  bowl  is  broad  and  oval  and  the 
termination  is  cut  into  the  shape  known  as  the  pied  de  Hcke,  or 
hind's  foot  In  the  first  quarter  of  the  x8th  century  the  bowl 
becomes  narrow  and  elliptical,  with  a  tongue  or  "  rat's  tail " 
down  the  back,  and  the  han<Ue  is  turped  up  at  the  end.  The 
modem  form,  with  the  tip  of  the  bowl-narrower  than  the  base 
and  the  rounded  end  of  the  handle  turned  down,  came  into 
use  about  Z76a 

^  See  C.  J.  TackKm,  *'  The  Spoon  aad  Its  History,"  in  Arehaeologia 
(18193).  vol  WLiahoCtipp;  Old  E»gish  Plate, 

SPOONBILL.  The  bird  now  so  called  was  formerly  known  in 
Enghind  as  the  Shovelard  or  Shovelar,  while  that  which  used  to 
bear  the  name  of  Spoonbill,  often  amplified  into  Spoon-billed 
Duck,  is  the  Shoveler  (q.v.)  of  modem  d&ys— the  exchange  of 
names  having  been  effected  as  already  stated  {lac.  cii.)  about 
200  years  ago,  when  the  subject  of  the  present  notice— the 
Plaialea  leucorodia  of  Linnaeus  as  well  as  of  recent  writers— was 
doubtless  far  better  known  than  now,  since  it  evidently  was, 
from  andent  documents,  the  constant  concomitant  of  Herons, 
and  with  them  the  law  attempted  to  protect  it.^  J.  E.  Harting 
(Zoologist,  z886,  pp.  8r  seq.)  has  dted  a  case  from  the  **  Year- 
Book  "  of  X4  Hen.  VIII.  (1523),  wherem  the  then  bishop  of 
London  (Cuthbert  Tunstall)  maintained  an  action  of  trespass 
against  the  tenant  of  a  dose  at  Fulham  for  taking  Herons  and 
**  Shovelars  "  that  made  their  nests  on  the  trees  thodn  growing, 
and  has  also  printed  (Zoologist,  1877,  pp.  425  seq.)  an  old 
document  showing  that  **  Shovelars  "  bred  in  certain  woods  in 
west  Sussex  in  1570.  Nearly  one  himdred  years  later  (c.  1662) 
Sir  Thomas  Browne,  in  his  "  Account  of  Birds  found  in  Nbrfolk  '*, 
(Worhs,  ed.  Wilkin,  iv.  3x5,  3x6),  stated  of  the  "  Platea  or 
Shoudard  "  that  it  formerly  **  built  in  the  Heraerie  at  Chxton 
and  Reedham,  now  at  Trimley  in  Suffolk."  Thislast  is  the  latest 
known  proof  of  the  breeding  of  the  q>edes  in  England;  but  more 
recent  evidence  to  that  ^ect  may  be  hoped  for  fh>m  other 
sources.  That  the  Spoonbill  was  in  the  fullest  1  sense  of  the 
word  a  "  native  "  of  England  is  thus  incontestaUy  shown;  but 
for  many  years  past  it  has  only  been  a  more  or  less  regular  visitant, 
though  not  sddom  in  considerable  numbers,  which  would  doubt- 
less, if  allowed,  once  more  make  their  home  there;  but  its 
conspicuous  appearance  renders  it  an  ea^  mark  for  the  greedy 
guimer  and  the  contemptible  collector.  What  may  have  been 
the  case  formerly  is  ZM>t  known,  except  that,  according  to  P. 
Bdon,  it  nested  in  his  time  (1555)  in  the  borders  of  Brittany 
and  Poitou;  but  as  regards  nortb-westem  Europe  it  seems  of 
late  years  to  have  bred  only  in  Holland,  and  there  it  has  been 
deprived  by  drainage  of  iu  favourite  resorts,  one  after  the  other, 
so  that  it  must  shortly  become  merdy  a  stranger,  except  In  Spain 
or  the  basin  of  the  Danube  and  other  parts  of  south-eastern 
Europe. 

The  Spoonbill  nmges  over  the  greater  part  of  middle  and 
southern  Asia,*  and  breeds  abundantly  in  India,  as  wdl  as  on 
some  of  the  islands  in  the  Red  Sea,  and  seems  to  be  resident 
throughout  Northem  Africa.  In  Southem  Africa  its  place  is 
taken  by  an  allied  spedes  with  red  legs,  P.  cristata  os  tenuiroslris, 

>  Nothing  shows  better  the  futility  of  the  old  statutes  for  the 
protection  of  birds  than  the  fact  that  in  1534  the  taking  of  the  eggs 
of  Herons,  Spoonbilb  (Sbovehrs),  Cranes,  Bittems'and  Bustaids  was 
visited  by  a  heavy  oenaky,  while  there  was  none  for  destroying  the 
parent  birds  in  the  Dreeding  season.  All  of  the  spedes  just  named, 
except  the  Heron,  have  pawed  away,  while  there  is  strong  reason  to 
think  that  some  at  least  might  have  survived  had  the  prindple  d  the 
Levitical  law  (Deut.  xxii.  6)  been  followed. 

*  OmitholoKists  have  becMi  in  doubt  as  to  the  recognition  of  two 
species  from  Japan  described  by  Temmindc  and  Schtegel  under  the 
names  of  P.  major  and  P.  minor.  It  has  been  sugg»ted  that  the 
former  is  only  thie  young  of  P,  leneorodia,  and  the  latter  the  young  of 
the  Auatralian  P,  rvgio. 
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which  also  goes  to  Madagascar.  Australia  has  two  other  species, 
P.  regia  or  melanorkynckus,  with  Uack  bill  and  feet,  and  P. 
fianpest  in  which  those  parts  are  yellow.  The  very  beautiful 
and  wholly  different  P.  c^aja  is  the  Roseate  Spoonbill  of 
America,  and  is  the  only  one  found  on  that  continent,  the 
tropical  or  juxta-tropical  parts  of  which  it  inhabits.  The  rich 
pink,  deepening  in  some  parts  into  crimson,  of  nearly  all  its 
plumage,  together  with  the  yellowish  green  of  its  bare  head  and 
its  lake-coloured  legs,  sufficiently  marks  this  bird;  but  all  ^he 
other  species  axe  almost  wholly  clothed  in  pure  white,  though 
the  English  has,  when  adult,  a  fine  buff  pectoral  band,  and  the 
spoon-shaped  expanse  of  its  bill  is  ydlow,  contrasting  with 
the  blade  of  the  compressed  and  basal  portion.  Its  legs  are 
also  black.  In  the  breeding  season,  a  pendent  tuft  of  white 
plumes  further  ornaments  the  head  of  both  sexes,  but  is 
longest  in  the  male.  The  voung  of  the  year  have  the  primary 
quills  dark-coloured. 

The  Spoonbills  form  a  natural  group,  Plataleinae,  allied  to 
the  Ibididae,  and  somewhat  more  distantly  to  the  Storks  (see 
Stoek).  They  breed  in  societies,  not  only  of  their  own  kind, 
but  in  company  with  Herons,  either  on  trees  or  in  reed-beds, 
making  large  nests  in  which  are  commonjiy  laid  four  eggs — white, 
speckled,  streaked  or  blotched,  but  never  veiy  closely,  with 
light  red.  Such  breeding  stations  have  been  several  times 
described,  as  for  instance  by  P.  L.  Sdater  and  W.  A.  Forbes 
{Ibis,  ^877,  p.  412),  and  H.  Seebohm  {Zoologist^  z88o,  p.  457), 
while  a  view  of  another  has  been  given  by  H.  Schlegel  (Vdg. 
Nederland,  taf.  xvii.).  (A.  N.) 

SPORADES  (Gr.  Xwopidet,'  from  crttfiap,  to  sow),  the 
islands  scattered  about  tlw  Greek  Archipelago,  as  distinguished 
from  the  Cydades,  which  are  grouped  round  Delos,  and  from  the 
islands  attached,  as  it  were,  to  the  mainlands  of  Europe  and  Asia. 
Andent  and  modem  writers  differ  as  to  the  list  of  the  Sporades 
(see  Bursian,  Criecherdand,  ii.  548  seq.).  The  Doric  Sporades 
— Mdos,  Pholegandros,  Sikinos,  Tbera,  Anaphe,  Astropalia  and 
Cos — were  by  some  considered  a  southern  duster  of  the  Cydades. 
In  modem  times  the  name  Sporades  is  more  espedally  applied 
to  two  groups — the  northem  Sporades,  which  lie  north-east 
of  Negropont  (Euboea),  Skiathos,  Skopelos  and  Ikos  being 
induded  in  the  department  of  Magnesia  and  Scyros  in  that  of 
Euboea;  and  the  southem  Sporades,  lying  off  the  south-west 
of  Asia  Minor,  being  induded  in  the  Turkish  vilayet  of  the 
"  Islands  of  the  White  Sea."  The  northem,  which  have  altogether 
an  area  of  z8o  sq.  m.  and  a  population  of  12,250 (1896),  comprise 
Skiathos  (pop.  2790),  Ikos  (pop.  653),  Skopdos  (pop.  5295), 
Pelagonin,  Giura,  Pipari  and  Scyros  (pop.  3512),  with  the 
adjacent  islets.  Skiathos  is  a  beautifully  wooded  and  pictur- 
esque island;  the  town  stands  on  a  dedivity  surrounding  an 
excellent  hartx>ur.  The  larger  island  of  Skopdos  is  also  well 
wooded.  Almost  every  householder  in  both  islands  b  the  owner, 
joint  owner  or  skipper  of  a  sailing  ship.  The  southem  Sporades 
are  as  follows:  Icaria,  Patmos,  Leros,  Calymnus,  Astropalia 
(Astypalaea  or  Stampalia),  Cos  (Stanko),  Nisyros,  Tilos  or 
Episcopi,  Syme,  Khalki,  Rhodes,  Crete  and  many  smaller  isles. 
Icaria  (pop.  about  8000)  derives  its  name  from  the  legend  of 
Icarus.  The  forests  which  it  once  possessed  have  been  destroyed 
by  the  inhabitants  for  the  manufacture  of  charcoaL  Leros 
(pop.  about  3000)  was  in  andent  times  a  seat  of  the  worship  of 
Artemis.  Calymnus  (pop.  about  7000)  was  once  covered  by 
forests— (Ovid,  A,A,  ii.  8z, "  Silvis  umbrosa  Calymne'* ),  which 
have  disappeared. .  Nisyros  Tood.  about  2500)  possesses  hot 
sulphur  springs. 

SPOROZOA,  a  large  and  most  important  section  of  the  Proto- 
zoa, all  the  members  of  which  are  exdusiv^y  parasitic  in  habitat. 
They  are  of  extremdy  widespread  occurrence;  there  is  hardly 
one  of  the  chief  classes  of  animals  which  does  not  furnish  hosts 
for  these  parasites,  scarcdy  one  of  the  common  tissues  or  organs 
of.  the  Metazoan  body  which  may  not  be  liable  to  infection. 
Sporozoa  differ  greatly  as  regards  the  effects  which  they  produce 
upon  their  hosts.  In  many,  perhaps  ii^  most,  cases  the  general 
health  of  the  infected  aiUmal  seems  to  be  unimpaired,  even 
Jthough  the  parasites  may  be  fairly  abundant.    Some^  however, 


give  rise  U>  dangerous  or  fatal  diseases,  while  others  oiay  cuse 
ravaging  epidemics;  instances  of  these  are  g;ivcn  nada  tk 
various  orders. 

Correlated  with  the  mode  of  life  are  the  two  features  duuacts- 
istic  of  aU  Sporozoa:  (a)  They  absorb  only  fluid  nutrimcDt, 
osmotically,  and  so  lack  any  organs  for  ingesting  and  digesting 
solid  food;  and  (6)  they  reproduce  by  qMrulation,  >.«.  the  for- 
mation of  minute  germs,  whidi  are  in  most  insfanrrs  very 
numerous  and  are  often  endosed  in  firm  protective  envelopes 
or  cases,  each  case  with  its  contents  forming  a  i^«v«.  Inadditkm, 
the  great  majority  have  also  another  method  of  rquodoctMA, 
for  increasing  the  number  of  the  parasites  in  any  individual  host; 
this  is  distinguished  as  multiplicative  or  cndogauMis  repro- 
duction, from  the  propagative  or  exogenous  method  (by  meass 
of  the  resistant  spores),  whidi  serves  for  the  infectioo  of  fresh 
hosts  and  secures  the  dissemination  and  survival  of  the  q>edes. 
Further,  most  if  not  all  forms  of  Sporozoa  undergo  acxoal 
conjugation  at  some  period  or.  other  (A  the  life-cyde. 

Beyond  this,  however,  it  is  impossible  to  generalize:  In 
response  to  the  exceeding  diversity  of  habitat  and  of  the  con- 
ditions of  life,  the  parasites  exhibit  manifdd  and  widely-diffotst 
types  of  form,'  organization  and  life-history.  The  reoogniiioa 
of  this  fact  is  expreaed,  at  the  present  day,  by  the  division  c< 
the  Sporozoa  into  several  well-defined  orders,  which  are  gruuptd 
in  two  main  divisions,  each  containing  more  or  kss  dosdy 
related  forms.  One  of  these  groups  consists  of  the  Gressrmes, 
Cocddia  and  Haemosporidia  (99.V.).  The  other  comprises  the 
Myxosporidia,  Actinomyxidia,  Sarcosporidia  and  HapkMporidia, 
the  parasites  induded  in  the  last  named  order  being  of  oomfon- 
tiviely  simple  stmcture,  and  probably  near  the  base  of  tfab 
section.  Tliere  are,  in  addition,  various  other  forms  (Sezo-  and 
Exo-sporidia),  also  primitive  in  character,  but  whick  are  as  yet 
too  insuffidently  known  for  it  to  be  certain  wbetlier  they  are  fi 
distinct  ordinal  rank,  or  should  be  placed  with  the  Haploeyoridia. 

The  nomenclature  assigned  to  these  two  prindpal  divisioes 
of  the  Sporozoa  by  different  .writers  has  varied  accxwdmg  to  the 
particular  character  on  whTch  they  have  primarily  based  the 
arrangement.  Of  late  years,  the  terms  TdoflfmrMlia  and 
Neoqporidia,  proposed  by  F.  Schaudinn  (1900),  have  beai 
most  in  favour.  In  the  Telosporidia  (comprising  the  GrcgariDes, 
Cocddia  and  Haemosporidia),  sporulation  does  not  b^n  imti 
the  dose  of  the  vegetative  or  trophic  period,  t.e.  mitil  growth 
has  ceased;  in  the  Neosporidia  (induding  the  remaining  onkn) 
growth  and  sporulation  go  on  coinddenlly.  Recently,  however, 
considerable  doubt  has  been  thrown  upon  the  general  ou-uhomx 
of  this  latter  condition  in  certain  Myxosporidia  {}ticrosparidU)\ 
and  the  present  writer  adopts  as  preferable,  thei«fore,  the  tenes 
Ectospora  and  Endospora  (^.v.),  invented  by  £.  Mctachnikotf 
and  inade  use  of  1^  F.  Mesnii  (1899),  which  indicate  a  univcxsai 
distinction  between  the  two  groups  in  their  manner  of  sporah- 
tion.  This  distinction  is  probably  the  most  fundamental  ooe, 
and  itself  supports  a  conclusion  which  is,  on  other  groonds, 
becoming  more  and  more  likely,  namdy,  tha^  these  two  division 
are  not  rdated  phylogenetically;  but  have,  on  the  oootiary,  a 
radically  different  origin.  In  other  words,  under  the  heaffiag 
Sporozoa,  as  at  present  used,  are  induded  two  entirdy  iMfe- 
pendent  series  of  Protozoan  parasites;  the  general  icsembbaces 
which  these  exhibit  are  due  to  convergence  broug^  abont  by 
their  spedalized  mode  of  life. 

The  most  recent  and  oomprehensive  account  of  the  group  b  thai 
by  E.  A.  Minchin  (in  Lankester's  TreatiH  on  Zoology,  pt.  i., 
1903),  to  which  the  present  writer  is  much  indebted;  another  asrf^ 
treatise  is  that  of  F.  Doflein.  Die  ProUnoen  als  Porasitat  «.  Krmmi' 
heitserreger  (G.  Fischer,  Jena,  Z901).  Eariicr  accounts  arc  tfaose  of 
M.  Ltthe,  Ergebnisse  dor  wturtn  Sparoooenforuktmg  (Jena,  looo): 
Wasidewski,  Sporozoenkunde  Qena.  1896);  Y.  Dclasc  aad  E. 
Hdrouard  in  Traiii  de  toologie  concrhn,  pt.  l,  Paris,  1896);  E.  R. 
Lankester,  art.  "  Protozoa  ^  in  Emcj.  Brit,  9th  ed.  (1886}.  asd 
O.  BQtschli  in  Bronn's  JUassen  u,  Ordnrnt^sen  da  TkiaftkJks,  L  I 
(1882).  There  is  a  systematic  enumeration  of  the  groap  by 
A.  LatiU  in  Das  Tkierreich,  5-  (Berlin,  1899) ;  and  the  cbwfratita 
and  phylogeny  are  considered  by  E.  Mesnii  {Soc.  Biei,,  voL  jab.  p^  9S^> 
Paris,  1899),  and  by  H.  Crawley  in  Amtr.  Noi,  (1905),  xxsiz.  607- 
-        '  (H.M.W04 
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SPORRAlf  (Gaelic  sponntt  pvate,  ponch), »  poach  which  is 
worn,  in  Highland  costume,  hanging  from  the  belt  over  the  front 
of  the  kilt.  The  older  sporrans  were  quite  modest  objects 
and  ordinarily  of  leather;  in  modem  Highland  costume  and  in  the 
uniform  6f  Highland  kilted  regiments  it  has  become  a  highly 
ornamental  adjunct,  with  silver  or  metal  rims,  and  a  hoivy  long 
backing  of  horsehair  o)r  fur. 

SPORT  (a  contracted  or  shortened  form  of  " disport,"  to 
amuse,  divert  oneself,  O.  Fr.  se  disporter  or  deporlet,  to  leave  oflF 
work,  hence  to  play,  Lat.  Us-,  away,  and  porlaret  to  carry;  the 
origin  of  the  meaning  lies  in  the  notion  of  turning  away  from 
serious  occupations,  d.  "  diverswn  ")f  phiy>  amusement,  enter^ 
tainment  or  recreation.  The  term  was  applied  in  early  times  to 
all  forms  of  pastime.  It  was,  however,  particularly  used  of 
out-of-door  or  manly  recreations,  such  as  shooting  with  the 
bow,  hunting  and  the  like.  Modem  usage  has  given  several 
meanings  to  "  sport"  and  "sports."  Generidly  speaking 
"tpoTt"  includes  the  out-of-door  recreations,  the  "field- 
sports,"  such  as  fishing,  shooting,  foz-huntingj  &c.,  coxmected 
with  the  killing  or  hunting  of  animals  as  opposed  to  organized 
,"  games, "  which  are  contests  of  skill  or  strength  played  according 
to  rules.  It  also  includes  the  special  class  of  horse-radng,  the 
votaries  of  which,  and  also  of  the  prize-ring,  have  arrogated  to 
themselves  s&metimes  the  name  of  "  qx>rtsroan, "  applying  that 
word  even  to  those  who  follow  ilunng  simply  as  an  occasion  for 
betting.  On  the  other  hand^  the  plural  "  sports  "  is  generally 
confined  to  athletic  contests  such  as  ranning,  jumping,  &c 
(see  Athletic  Sports  and  subsidiary  articles). 

In  zoology  and  botany  the  word  has  a  specific  meaning  of  a 
sudden  or  'sbgular  variation  from  type,  a  "  diversion  "  in  a 
more  etymdbgical  sense  of  the  term. 

SPORTS,  THE  BOOK  OF.  or  more  properly  the  Declasation 
or  Spokts,  an  order  issued  by  James  I.  in  1617  on  the  recom- 
mendation of  Thomas  Morton,  bishop  of  Chester,  for  use  in 
Lancashire,  where  the  king  on  his  retum  from  Scotland  found 
a  conflict  on  the  subject  of  Sunday  amusements  between  the 
Puritans  and  the  gentry,  many  of  whom  were  Roman  Catholics. 
Permission  was  given  for  dancing,  archery,  leaping,  vaulting 
and  other  harmless  recreations,  and  of  **  having  <^  May  games, 
Whitsun  ales  and  morris  dances,  and  the  setting  up  of  May-poles 
and  other  sports  therewith  usedi  so  as  the  same  may  be  had  in 
due  and  convenient  time  without  impediment  or  neglect  of 
divine  service,  and  that  women  shall  have  leave  to  cany  rushes 
to  church  for  the  decorating  of  it."  On  the  other  hand,  "bear 
and  bull-baiting,  interiudes,  and  (at  aU  times  in  the  mesne  sort  of 
peoi^eby  law  prohibited)  bowling  "  were  not  to  be  permitted  on 
Sunday  (Wilkins,  ConciliOf  iv.  483).  In  x6i8  James  transmitted 
orders  to  the  clergy  of  the  whole  of  England  to  read  the  declara- 
tion from  the  pulpit;  but  so  strong  was  the  opposition  that  he 
prudently  withdrew  his  comnumd  (Wilson,  in  Kennet,  ii.  jog) 
Fuller,  Church  History ,  v.  453).  '  In  1633  Charles  I.  not  only 
directed  the  republication  of  his  father's  declaration  (Rushworth, 
ii.  193)  but  insisted  upon  the  reading  of  it  by  the  clergy.  Many 
of  the  clergy  were  punished  for  refusing  to  obey  the  injunction. 
With  the  fail  of.  Laud  all  attempts  to  eoiorcc.it  necessarily  came 
to  an  end. 

>  SP0T8W00D  (Spottswood  or  Spottiswood),  ALEXANDER 
(1676-1740),  American  colonial  governor,  was  bom,  of  an  oM 
Scotch  family,  in  Tangier,  Africa,  in  1676.  He  served  under 
'Marlborough  in  the  War  of  the  Spanish  Succession,  and  was 
wounded  at  Blenheim.  He  became  lieutenant  governor  of  Virginia 
in  June  17x0,  when  he  was  received  with  some  enthusiasm, 
because  he  brought  to  the  colony  the  privilege  of  habeas  corpus; 
his  term  as  governor  dosed  in  September  1722 — probably 
because  he  meddled  in  ecchisiastical  matters;  but  he  remained 
in  Virginia,  living  near  his  ironworks  in  Germanna,  a  settlement 
of  Germans,  on  the  Rapidanin  Spottsylvania  county  (named  in 
his  honour)  and  he  was  deputy  postmaster-general  of  the  colonies 
from  1730  to  1739.  He  was  the  first  representative  of  the 
British  government  in  America  who  fully  appreciated  the  value 
of  the  western  territory.  As  governor  he  recommended  the 
establishment  of  a  Virginia  company  to  carry  on  trade  with  the 
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Indians,  he  oiged  upon  the  provincial  government  and  also  upon 
the  British  authorities  the  wisdom  of  constracting  forts  along 
the  frontier,  and  he  personaUy  organized  and  conducted  an 
exploring  expedition  (Aug.  17  to  Sept.  ao,  1716)  into  the 
Shenandoah  Valley  reaching  the  water-parting  between  the 
Atlantic  and  the  Ohio  river.'  These  ambitious  and  expensive 
schemes,  coupled  with  Us  haughty  and  overbearing  conduct, 
invoived  him  in  a  controversy  with  the  rather  niggardly  House 
of  Burgesses.  He  developed  the  iron  industry  of  Virginia, 
promoted  the  religious  education  of  the  Indians  and  tri^  to 
advance  the  interests  of  education,  and  especially  of  the  College 
of  William  and  Mary.  In  1740  he  was  commissioned  majoc- 
general  to  conduct  the  expedition  against  Cartagena,  but  died 
while  attending  to  the  embarcation,  at  Annapolis,  Maryland, 
on  the  7th  of  June  1740.  His  library  he  left  to  the  College  of 
William  and  Mary. 

See  R.  A.  Brock  (ed.),  "  The  Offidail  Letters  of  Alexander  Spots- 
wood  "  (with  a  memoir),  in  Tk€  Collections  cfthe  Virtiuia  Historical 
Society  (2  vols.,  Richmond,  Z882-1885). 

SPOTTISWOODE  (Spottiswood,  sponswodo  or  Spotswood), 
JOHE  ( 1 565-1639),  archbishop  of  St  Andrews  and  historian  of 
Scotland,  eldest  son  of  John  Spottiswood,  minister  of  Calder 
and  "  superintendent  "  <rf  Lothian,  was  bom  in  1565.  He  was 
educated  at  Glasgow  University  (M.A.  1581),  and  succeeded  his 
father  ii^  the  parish  of  Calder  in  1583.  In  1601  he  attended 
Ludowick,  duke  of  Lennox,  as  his  chaplain,  in  an  embassy  to  the 
court  of  Fhmce,  returning  in  1603.  He  followed  James  to  Eng- 
land on  his  accession,  but  was  the  same  year  nominated  to  the 
see  of  Glasgow,  his  consecration  in  London,  however,  not 
taking  place  until  October  x6io.  Spottiswoode  had  originally 
become  prominent  as  an  ardent  supporter  of  the  strict  Presby- 
terian party,  but  gradually  came  to  see  the  inconveniences  of 
"  parity  in  the  Church,"  attributed  little  importance  to  the 
existing  matters  of  dispute,  and  thought  that  the  interests  of 
both  church  and  state  were  best  secured  by  keeping  on  good 
terms  with  the  king.  He  was  therefore  ready  to  co-operate  with 
James  in  curtailing  the  powers  of  the  Kirk  which  encroached 
on  the  royal  authority,  and  in  assimilating  the  church  of  Scotland 
to  that  of  England.  On  the  30th  of  May  1605  he  became  a 
member  of  the  Scottish  privy  council.  In  16 10  he  presided  as 
moderator  over  the  assembly  in  which  presbytery  was  abolished, 
in  16x5  he  was  made  archbishop  of  St  Andrews  and  primate  of 
Scotland,  and  in  z6z8  procured  the  sanction  of  the  privy  coundl 
to  the  Five  Articles  of  Perth  with  their  ratification  by  parliament 
in  1631.  In  1633  he  crowned  Charles  I.  at  Holyrood..  In  1635 
he  was  appointed  lord  chancellor  of  Scotland,  an  office  which 
he  retained  till  1638.  He  was  opposed  to  the  new  liturgy  as 
ine^)edicnt,  but  when  he  could  not  prevent  its  introduction 
he  took  part  in  enforcing  it.  He  was  a  spectator  of  the  riot  of 
St  Giles's,  Edinburgh,  on  the  33rd  of  July  1637,  endeavoured 
in  vain  to  avoid  disaster  by  concessions,  and  on  the  taking  of 
the  Covenant  perceived  that  "  now  all.that  we  have  been  doing 
these  thirty  years  past  is  thrown  down  at  once."  He  escaped  to 
Newcastle,  was  deposed  by  the  assembly  on  the  4th  of  Dectaiber 
on  a  variety  of  ridiculous  charges,  and  died  in  London  on  the 
26th  of  November  1639,  receiving  burial  in  Westminster  Abbey. 
Spottiswoode  published  in  1620  Refutatio  libeUi  de  regimini 
ecdesiae  scoticanae,  an  answer  to  a  tract  of  Calderwood,  who 
replied  in  the  Vindiciae  subjoined  to  his  Altare  damascenum, 
(1633).  The  only  other  writing  puUished  during  his  lifetime 
was  the  sermon  he  preached  at  the  Perth  assembly.  His  most 
considerable  work  was  The  History  of  the  Church  and  State  of 
Scotland  (London,  1655,  seq.).  It  diq)lays  considerable  research 
and  sagacity,'  and  even  when  dealing  with  contemporary  events 
gives  a  favourable  impression,  upon  the  whole,  of  the  author's 
candour  and  truth.  The  opposite  side  can  be  studied  in 
Calderwood's    History, 

Spottiswoode  married  Rachel,  daughter  of  David  Lindsay, 
bishop  of  Ross,  and  besides  a  daughter  left  two  sons.  Sir  John 
Spottiswoode  of  Dairsie  in  Fife,  and  Sir  Robert,  president  of 

^  To  each  of  his  comrades  in  this  journey  SpoUwood  presented  a 
small  golden  honcshoe.  lettered  "  Sic  juvat  tranicendere  moates." 
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tlie  CoUrt  of  Session,  who  was  captured  at  the  battle  of  Philip- 
hau^  in  1645  and  executed  in  1646. 

■  ^  the  accounts  prefixed  to  the  first  edition  of  Spottiawoode't 
History  of  Scotland  and  to  that  publiahed  by  the  Spottiswoode 
Society  in  1851 ;  also  David  Calderwood't  Hisi,  ^  (he  Kirk  of  Scotland 
(1843-1849). 

SPOTTISWOODE,  WILUAM  (1835-1883),  EngUsh  mathema- 
tician and  physicist,  was  bom  in  London  on  the  xith  of  January 
1825.  His  father,  Andrew  Spottiswoode,  who  was  descended 
from  an  ancient  Scottish  family,  represented  0>lchester  in  parlia- 
ment for  some  years,  and  in  1831  became  junior  partner  in  the 
firm  of  Eyre  &  Spottiswoode,  printers.  William  was  educated 
at  Ljdeham,  Eton,  Harrow  and  BalUol  College,  Oxford.  His 
bent  for  science  showed  itself  while  he  was  still  a  schoolboy,  and 
faideed  his  removal  from  Eton  to  Harrow  is  said  to  have  boen 
occasioned  by  an  accidental  explosion  which  occurred  whilst  he 
was  performing  an  experiment  for  his  own  amusement.  At 
Harrow  he  obtained  in  1843  a  LyOn  scholarship,  and  at  Oxford 
in  1845  &  firsjt-dass  in  mathematics,  in  1846' the  junior  and  in 
1847  the  senior  university  mathematical  scholarship.  In  1846 
he  left  Oxford  to  take  his  father's  place  in  the  business,  in  which 
he  was  engaged  until  his  death.  In  1847  he  issued  five  pamphlets 
entitled  Meditationes  analyticae.  This  was  his  first  publication 
of  original  mathematical  work;  and  from  this  time  scarcely  a 
year  passed  in  which  he  did  not  give  to  the  world  further  mathe- 
matical researches.  In  1856  Spottiswoode  travelled  in  eastern 
Russia,  and  in  i860  in  Croatia  and  Himgary;  of  the  former 
expedition  he  has  left  an  interesting  record  entitled  A.  Taran- 
tasse  Journey  through  Eastern  Russia  in  the  Autumn  of  18 $6 
(London,  1857).  In  1870  he  wa«  elected  president  of  the  London 
Mathematical  Society.  In  1871  he  began  to  turn  his  attention 
to  experimental  physics,  his  earlier  researches  bearing  upon  the 
polarization  of  light  and  his  later  work  upon  the  electrical 
discharge  in  rarefied  gases.  He  wrote  a  popular  treatise  upon 
the  former  subject  for  the  "Nature"  Series  (1874).  In  1878 
he  was  elected  president  of  the  British  Association,  and  in  the 
same  year  president  of  the  Royal  Society,  of  which  he  had  been 
a  fellow  since  1853.  He  died  in  London  of  typhoid  fever  on  the 
a7th  of  June  1883,  and  was  buried  in  Westminster  Abbey. 

As  a  mathematician  he  occupied  himself  with  manv  branches 
of  his  favourite  acicncer  more  especially,  with  higher  alffeSra,  includ- 
ing the  theory  of  determinants,  with  the  ^neral  calculus  of 
symboll^  and  with  the  ap^icatton  of  analysis  to  geomctnr  and 
mechanks.  The  following  orief  review  of  his  mathematical  work 
is  quoted  from  the  obituary  notke  which  appeared  in  the  Proceedings 
of  the  Royal  Society  (xxxvttL,  34) :  "  The  interesting  series  of  com- 
munications on  the  contact  of  curves  and  surfaces  which  are 
contained  in  the  Philosophical  Transactions  of  1862  and  mibsequent 
years  would  alone  account  for  the  high  rank  he  obtained  as  a 
matheroaturian. . . .  The  mastery  which  he  had  obtained  over  the 
mathematical  symbols  was  so  complete  that  he  never  shrank  from 
the  use  of  expressions,  however  complicated — nay,  the  more  com- 
plicated they  were  the  more  he  seemed  to  revel  in  them — ^provided 
they  did  not  sin  against. the  ruling  spirit  of  all  his  work — symmetiy. 
To  a  mind  imbued  with  the  love  of  mathematical  symmetry  the 
studv  of  determinants  had  naturally  every  attraction.  In  1 851 
Mr  bpottiswoode  published  in  the  form  of  a  pamphlet  an  account  of 
some  elementary  theorems  on  the  subject.  This  having  fallen  out 
of  print,  permission  was  sought  by  the  editor  of  Crdle  to  reproduce 
it  in  the  pages  of  that  journal.  Mr  Spottiswoode  granted  the  reauest 
and  undertook  to  revise  his  work.  The  subject  had.  however,  been 
so  exten«vdy  developed  in  the  interim  that  it  proved  necessary 
not  merely  to  revise  it  but  entirely  to  rewrite  the  work,  whkh 
became  a  memoir  of  1 16  pages.  To  this,  the  first  elementaiy  treatise 
on  determinants,  much  of  the  rapid  development  of  the  subject  is 
due.  The  effect  of  the  study  on  Mr  Spottiswoode's  own  methods 
was  most  pronounced ;  there  b  scarcely  a  page  of  his  mathematkal 
writings  that  does  not  bristle  with  determinants."  His  papers, 
numbering  over  100,  were  published  principally  in  the  Philosophical 
Transactions^  Proceedings  of  Ae  Royal  Society,  'Quarterly  Journal  of 
MiUhematics,  Proceedings  of  the  London  Mathematical  Society  and 
Crdle,  and  one  or  two  in  the  Comptes  rendus  of  the  Paris  Academy; 
a  list  of  them,  arranged  according  to  the  several  journals  in  which 
they  originally  ai>peared,  with  snort  notes  upon  the  less  familiar 
memoirs,  is  given  in  Nature,  xxviL  599. 

SPOTTSTLVAMIA.  a  county  of  Virginia,  U.S.A.,  so  called  after 
Alexander  Spotswood  {q.v.),  lieutenant  governor  of  Virginia  in 
Z7xo-i7aa,  who  owned  extensive  estates  and  mines  therein.    It  ii| 


bounded  on  the  N.  by  the  Rapidan  and  Rappahannock  rivetaaad 
on  the  S.  by  the  North  Anna.  It  is  celebrated  as  containing  several 
of  the  most  famous  battlefields  of  the  Civil  War— Fredericksburg, 
ChanceUorsville,  the  Wilderness,  and  particulariy  that  ctf 
Spottsylvania  Clottrt  House,  where  the  armies  of  Grant  and  Lee 
contended  for  nearly  two  weeks  (May  8-21, 1864).  The  battks 
of  Chancellorsville,  Wildexiiess  and  Spottsylvania  axe  described 
in  the  article  Wxldekmess. 

SPOUSE,  (0.  Fr.  espous,  mod.  tpoux,  espouse^  ipouse^  LaL 
sponsut,  spoHsa,  a  betrothed  or  promised  man  or  woman,  iron 
spondere,  to  promise),  a  husband  or  wife,  properly  one  promised 
or  betrothed  to  another  in  marriage. 

SPRAT,  THOMAS  (  i635-x7i3)>  English  divine,  was  bom  at 
Beaminster,  Doxsetshire,  and  educated  at  Wadham  College, 
Oxford,  where  he  held  a  fdlowship  (x657~z67o).  Having  taken 
orders  he  became  a  prebendary  of  Lincoln  in  1660.  In  the  pre- 
ceding year  he  had  gained  a  reputation  by  his  poem  TotkeHappie 
Memory  of  the  most  Renowned  Prince  Oliver,  Lard  PrtOecter 
(London,  1659),  and  he  was  afterwards  well  known  as  a  wit, 
preacher  and  man  of  letters.  His  chief  prose  works  are  the 
Ohsenations  upon  Monsieur  de  Sorbier's  Voyagfi  ta/tf  En^asd 
(London,  1665),  a  satirical  reply  to  the  strictures  on  Kngiishmen 
in  Samuel  de  Sorbin's  book  of  that  name,  and  a  History  of  the 
Royal  Society  of  London  (London,  1667),  which  Sprat  had  h^>ed 
to  found.  In  1669  he  became  canon  of  Westminster,  and  in 
1670  rector  of  Uffington,  Lincolnshire.  He  was  chaplain  to 
Charles  n.  in  1676,  curate  and  lecturer  at  St  Margaret's,  West- 
minster, in  1679,  canon  of  Windsor  in  i68x,  dean  of  Westminster 
in  X683  and  bishop  of  Rochester  in  X684.  He  was  a  member  of 
James  II.*s  ecclesiastical  commission,  and  in  x6S8  be  read  lis 
Dedaration  of  Indulgence  to  empty  benches  in  Wtttminster 
Abbey.  Although  he  opposed  the  motion  of  X689  declaring  the 
throne  vacant,  he  assisted  at  the  coronation  of  William  and 
Mary.  As  dean  of  Westminster  he  directed  Wxen's  restocatkn 
of  the  abbey.  He  died  on  the  20th  of  May  x  7x3. 

SPRAT,  a  marine  fish  {Clupea  spraUus)^  named  **  ganrie  **  in 
Scotland,  one  of  the  smallest  species  of  the  genus  Qupea  or 
herrings,  ruely  exceeds  5  in.  in  length,  and  occurs  in  large  shoals 
on  the  Atlantic  coasts  of  Europe.  Sprats  are  very  often  con- 
founded with  young  herrings,  which  they  much  resemble^  tna 
can  always  be  distinguished  by  the  following  characters:  they 
do  not  possess  any  teeth  on  the  palate  (vomer),  like  henii^; 
their  gUl-covers  are  smooth,  without  the  radiating  striae  whkh 
are  found  in  the  shad  and  the  pilchard;  the  anal  fin  consists  of 
irom  seventeen  to  twenty  rays,  and  the  lateral  line  of  forty-seven 
or  forty-eight  scales.  The  ventral  fins  arc  slightly  anterior  to 
the  origin  of  the  dorsal  fin;  and  the  spine  consists  of  from  forty- 
seven  to  forty-nine  vertebrae.  The  sprat  spawns  in  the.  opea 
sea  from  February  to  May  and  is  only  occasionally  captured 
in  the  ripe  condition.  Its  eggs  are  buoyant  and  pelagic  sad 
easily  recognized.  The  sprat  is  one  of  the  more  important  food- 
fishes  on  accoimt  of  the  immense  numbers  which  are  cau^t  wba 
the  shoals  approach  the  coasts.  They  are  somewhat  capridoas, 
however,  as  regards  the  place  and  time  of  their  appearance,  the 
latter  falling  chiefly  in  the  first  half  of  winter.  They  are  caught 
with  the  seine  or  with  the  bag-net  in  the  tideway.  Large 
quantities  are  consxmied  fresh,  but  many  are  pickled  or  smoked 
and  others  prepared  like  anchovies.  Frequently  the  captocs 
are  so  large  that  the  fish  can  be  wjed  as  manure  only. 

SPRATT,  THOMAS  ABEL  BRIMAGB  (i8xx-x8S8),  EngBA 
vice-admiral,  hydrographer  and  geologist,  was  bom  at  East 
Teignmouth  on  the  xxth  of  May  x8xx.  He  was  the  eldest  sob 
of  Commander  James  S^ratt;  R.N.,  and  entered  the  xuvy  ia 
X837.  He  was  attached  to  the  surveying  branch,  and  was 
engaged  almost  continuously  until  X863  in  surveying  tke 
Mediterranean.  As  commander  of  the  "  Spitfire  "  he  readeied 
distinguished  service  in  the  Black  Sea  during  the  Crinwan  War, 
and  was  appointed  C.B.  in  1855.  At  an  earlier  date  he  was 
associated  with  Edward  Forbes,  then  naturalist  to  the  "  Beacoa,'* 
and  during  the  yttsLn  x84x~x843  they  made  observatiogis  on  tke 
JMithymetrical  distribution  of  marine  life.  To  For^ea  he  vis 
specially  indebted  for  his  interest  in  natural  history  xu^  geobcr. 
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liluidi,  alu  the  ibonxif  Aiia  Minor,  uul  made  detailed  obaervi- 
lioni  on  the  DdU  of  the  NQe.  He  ma  e^iedally  diatinfuiihed 
for  hii  JroKb  imd  Ratanlia  in  Crtle  (i  vdIl,  tWj),  in  which 
he  ably  deaoibed  Out  phyvcal  eeoEnphy,  geology,    archaeo- 

ol  fiaheiiea  from  1B66  to  iS?^;  and  acting  coDicivator  of 
the  Meney  from  iSjq  until  the  does  of  hii  life.  He  died  at 
TunbtidgeWelbon  the  lothof  Much  18SS. 

BPRBCKEU.  CUnS  (1818-1908),  American  cqiitallit, 
wai  bofn  In  Lanatedt,  Hancrver,  In  iS>8.  In  1S46,  to  eacape^ 
anny  icrvica,  he  emlgiated  to  ilie  Unilot  States  and  became  a 
StOfzt.  In  1856  he  removed  from  New  Yotk  Qty  to  San 
FiandKB,  whse  lie  let  up  a*  a  ttocer,  then  a  brewer,  and  lata 
a  ngar  refiner.  Be  giadiially  obtained  contnd  of  moat  of  the 
lugai  lefincrieaon  the  Pacific  coaatiJu  wuable  to  undoaell  hii 
competilon  became  lie  bou^t  hi*  nw  nigat  in  Hawaii,  when 
he  purchaacd  large  plantalinoa  and  eonlruted  for  the  produte 
ofothen.  He  built  a  laige  refineiy  in  Hawaii,  and  bii  influence 
with  the  Hamiian  govenment  was  lor  a  time  pan 
By  finaiiring  the  Pacific  SteamiUp  Conpuy  he  w» 
reduce  the  freight  charga  on  hb  lofai,  and  be  alao  inci 
varioua  fanpiuvements  In  the  methoda  of  manufacture.  It  waa 
be  who  buDt  the  railway  from  Sallnaa  to  San  Ftandaco.by 
buying  which  the  Atchlion,  Topelta  U  Santa  ¥h  fint  made  a 
throu^  line  into  San  Fiandaco.  Sprcckela  died  in  San  Frandico 
on  the  KSIh  of  December  190&  Hit  eldeit  un,  John  Diedrich 
SpiTckeli  (b,  1S5J),  became  proprietor  of  the  San  PrandKO 
MermHf  CaU  and  lucceeded  to  hii  father^a  iteamibip  iutetcatSi 
and  another  Ion,  Rudolph  Spreckda  (1S7J-  ),  bceuoe 
preaidcnt  of  the  Fint  Natimal  Bank  of  San  Frwdico. 

IPRSB,  a  river  ol  Pruiiia,  Germany,  riling  in  the  diatrict  of 
Uppef  LuHtia,  In  the  kingdom  of  Saxony,  cloae  to  the  Bobimian 
frontier,  and  flowing  nearly  due  north  pait  Bautiea,  Spremberg 
and  Cottbui,  dividing  between  the  fiiat  two  towm  for  a  time 
Into  two  anna.  Below  Cottbua  the  river  qilita  into  a  Betwoik 
of  channdt,  and  swings  round  in  a  big  curve  to  the  west  Jormiiig 
the  peculiu  manhy  region  (30  m.  long  azid  3  to  A  m.  wide) 
known  >a  the  Spteewald.  Having  returned  to  iti  predominant 
directtoo.  It  tumi  WJI.W.,  and  paiiing  FOnlenwalde  and 
K(4>ealck  threads  Berlin  b  eeveril  armi,  and  joini  the  Havel 
at  Spandau.  Itt  length  la  117  m.  of  which  11 1  are  navigabtei 
the  area  of  ita  drBlnage  baiin  ia  jMo  tq.  m.  It  i>  connected 
with  the  Oder  by  the  Friedrich  Wilhehn  or  HfUlroM  Canal 
made  in  1S61-1S6S,  which  ii  1 7  ra.  long,  and  by  the  Oder-Spne 
Canal,  made  in  ig87-iS8£,  and  with  the  Havd  by  the  BerlJD- 
%iandau  Navigation  Canal,  j)  m.  kmg,  and  by  the  Tdtow  Canal 
comideted  in  1905.  . 

attaXWiUt,  a  diitiict'of  Germany,  In  the  Pniaidaa  ptovinoa 
of  Brandenburg,  a  matihy  depreaaion  of  the  middle  Spree  valley, 
extending  to  aome  106  aq.  m.,  iia  length  being  1;  m.  and  ita 
■idth  varying  from  i  to  7  m. '  It  owea  Ita  matihy  character 
to  the  river  Spree,  which  above  LObben  iplita  into  a  network 
of  over  two  hundred  arma,  and  In  leaaQna  of  flood  geuffally 
overflow*  coniiderable  poniona  of  the  region.  In  the  parti 
which  are  cqieciaUy  liable  to  inimdttloD.  a*,  for  example,  the 
villages  of  Lchde,  Leipe  and  Burg,  many  of  the  homeiteada 
■re  built  each  on  a  Utile  lell-cDnlained  Iiland,  approachable 
In  winniet  only  by  boat,  and  in  winter  ovb  the  ice.  In  ipiie 
of  it*  nurifay  ihatacter  the  Spteewald  ia  in  part  cultivated,  in 
part  converted  into'  paaturage,  and  almoat  everywhere,  but 
more  e*pedally  in  the  lower  diitricii,  wooded  like  a  park,  the 
predominant  tree*  being  wiUaws.  Fiihing,  cattle-breeding 
and  the  grovhlg  of  vegetables,  more  particularly  amall  pickling 
cuctiinba*,  are  the  chief  occupation*  of  the  people,  about 
30,000  in  alt.  In  great  part  tliey  are  of  Woidiih  blood,  and 
though  the  majority  have  been  Gtfmaniaed,  there  ii  a  imall 
residue  who  have  faithfuDy  proerved  their  national  ipeech, 
Cuatom*,  and  their  own  peculiar  style*  of  drcsL    ^hc  altnctive 


blending  of  wood  and  w 
leaort  of  the  people  of  the  Prussian  c^iiial,  but  also  In  winter 
the  distilctiilargdy  visited  by  pei^  bent  on  skating,  sleighing 
aad  otha  winter  paatinie*.  The  chief  town  is  LObben,  45  m. 
south  fiom  Berlin  on  the  railway  to  GOrUta. 

See  W.  von  Scliulenbiiig.  Wndiult  Valluawn  mij  GArSmki 
ou  irm  SframiU  (Leipiig,  l8So)i  KBhn,  Dir  SmnaU  ami  inni 
Bnmlnur  (Cottbui,  1889)1  aut  Biauiwlorf.  SpnmaUfalulim 
(LDbbeniu,  1901). 

SPHEMBEHG,  a  town  of  Germany,  in  the  Pnittian  province 
of  Brandenburg,  litoated  partly  on  an  iiland  in  the  river  Spree 
and  partly  on  the  wot  bank,  j6  m.  S.K  ol  Berlin  by  the  railway 
to  GiJrlitt  Pop.  [190s)  ti,i88.  There  are  a  Roman  Catholic 
id  two  Evangelical  churcbe*.  a  pilgrimage  chapel,  dating  from 
[oo,  a  ducal  chlteau,.bufli  by  a  son, of  the  dectot  John  George 
aDOut  the  end  of  the  16th  tmtuty  (now  utiliied  as  government 
offices),  rl«Mi/.»i,  technical  and  commercial  Kht>oli  and  a 
hospitaL     It  canies  on  consldeiahle  manufsctutc*  of  wodlen 

tPBBHOBL,  KBHT  (i;«-i833),  German  botuiist  and  physi- 
cian, was  bom  on  the  jrd  of  August  1761S  at  Bodelkowin  Pome- 
rania.  Hii  uncle,  Chriilian  Konrad  Sptengd  (1750-1816),  is 
remembeied  for  hi*  sludia  in  the  feriiliaatian  of  Bowen  by 
Iniecta— a  luhject  in  which  be  reached  mBcluiioa*  many  year* 
ahead  of  hii  lime.  His  father,  a  clergyman,  provided  him  with 
a  thorough  education  of  wide  scope;  and  the  boy  at  an  early 
age  diitinguiihed'hiniMlf  as  a  linguist,  not  only  In  Latin  anil 
Greek,  but  also  in  Arabic,  He  appeared  aa  an  aulbor  at  the 
age  ol  fourteen,  puliIiihlBg  a  small  work  called  Ankilunt  tut 
BoianH  jur  Frauemimmir  ia  1780.  In  1784  he  began  10  study 
theology  and  medicine  at  the  univenity  ol  Halle,  but  soon 
reliaquished  the  former.  He  graduated  in  medicine  in  1787. 
In  1789  he  was  appointed  extraordlDaty  profcaior  cpf  medicine 
in  hit  Bima  mata,  and  in  1795  was  prooioled  to  be  ordinary 
profeoor.  He  devoted  much  ol  his  time  to  medical  work  and 
to  invstigations  into  the  hiiloiy  of  medicine;  and  he  held  a 
foremast  nuk  as  an  orieinal  inveatiealor  bath  In  medicine  amt 
botany.     Among  tl 
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■PREHGKR,  JAKOB  (jT.  1500),  the  Dominican  inqui^tor  of 
Cologne,  nbo  with  Heinrich  Kikmu  (Instilor)  published 
Uditui  malcfitarvM  or  BatxJiamimcr,  the  standard  textbook 
on  iritcbcralt,  especially  in  Geraumy.  The  book  gives  (1) 
evidenx*  of  witchcraft;  (2]  rule*  for  discoverlnf  It;  (j) 
pTDceedings  for  punialiment. 

SPREHOTPORTEM,  OAKAII  MAQHm.  CouHT  (1740-1819), 
Swedish  and  Rustian  politician,  younger  broths  of  Jakob 
UsgDUB  Spiengiporten,  entered  the  army  and  rose  to  the  rank 
of  captain  duiiog  the  Seven  Years'  Wai.  He  auiited  his 
brother  m  the  revolution  of  1773,  and  In  1771  was  made  a  colonel 
and  brigadia  Id  eait  Finland.  Here  he  diiiinguiihed  himself 
greatly  a*  an  organiur  and  administrator,  Tht  mihlaiy  school 
whidi  he  founded  at  Btahdiund  subsequently  btcfme  ■  sUIa 
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instituUbn.  Irritable  and  suspidous  like  Us  brother  he  also 
came  to  the  conclusion  that  his  services  had  not  been  adequately 
appreciated,  and  the  flattering  way  in  which  he  was  welcomed 
by  the  Russian  court  during  a  visit  to  St  Petersburg  in  1779 
still  further  incensed  him  against  the  purely  imaginaxy  ingrati- 
tude o£  his  own  sovereign.  For  the  next  two  years  he  was  in 
the  French  service,  returning  to  Finland  in  1781.  It  was  now 
that  he  first  conceived  the  plan  of  separating  the  grand  duchy 
from  Sweden  and  erecting  it  into  an  independent  state  under 
the  protection  of  Russia.  During  the  riksdag  of  ijSd  he  openly 
opposed  Gustavus  III.,  at  the  same  time  engaging  in  a  secret 
and  treasonable  correspondence  with  the  Russian  ministers 
with  the  view  of  inducing  them  to  assist  the  Finns  by  force  of 
arms.  In  the  following  year,  at  the  invitation  of  Catherine  II., 
he  formally  entered  the  Russian  service.  When  the  Russo- 
Swedish  War  of  1788-^  began,  Sprengtporten  rec^ved  the 
command  of  a  Russian  army  cotps  directed  against  Finland. 
He  took  no  direct  part  in  the  Anjala  conspiracy  (see  Sweden: 
History),  but  urged  Catherine  to  support  it  more  energetically. 
His  own  negotiations  with  his  fellow  countrymen,  especially 
after  Gustavus  IIL  had  brought  the  Finlanders  back  to  their 
allegiance,  failed  ut.terly.  Nor  was  he  able  to  serve, Russia 
very  effectively  in  the  field  for  be  was  seriously  wounded  at 
the  battle  of  Parosalmi  (1790).  At  the  end  of  the  war,  indeed, 
his  position  was  somewhat  precarious,  as  the  High  Court  of 
Finland  condemned  him  as  a  traitor,  while  Catherine  regarded 
him  as  an  incompetent  impostor  who  could  not  perform  his 
promises.  For  the  next  fiv^  years,  therefore  (x793-x79S)»  he 
thought  it  expedient  to  quit  Russia  and  live  at  TOplitz  in 
Bohemia.  He  was  re-emplojred  by  the  emperor  Paul  who,  in 
z8oo,  sent  him  to  negotiate  with  Napoleon  concerning  the 
Maltese  Order  and  the  interchange  of  prisoners.  After  Paul's 
death  Sprengtporten  was  again  in  disgrace  for  seven  years, 
but  was  consulted  in  x8o8  on  the  eve  of  the  outbreak  of  hos- 
tilities with  France.  On  the  xst  of  December  z  808  he  was 
appointed  the  first  Russian  governor-general  of  Finland  with 
the  title  of  count,  but  was  so  unpopular  that  he  had  to  resign 
his  post  the  follovring  year.  j^The  last  ten  years  of  his  life  were 
livnl  in  retirement. 

See  Fifuka  Tidshrifi  (Hdsingfors.  1877-1889):  and  Smuka 
LeUerctursSUskapeU  i  Finland  fMiandlinior  (Helsingfon,  1887). 

(R.  N.  B.) 

SPRENOTPORTBir.  JAKOB  MAGNUS  (1727-1786),  Swedish 
soldier  and  politician.  In  his  twelfth  year  he  chose  the  pro- 
fession of  arms,  and  served  his  country  with  distinction.  The 
few  and  miserable  triumphs  of  Sweden  during  the  Seven  Years' 
War  were  due  dmost  entirely  to  young  Sprengtporten,  and  he 
emerged  from  it  with  a  lieutenant-cobndcy,  a  pension  of  £ao, 
and  the  reputation  of  being  the  smartest  officer  in  the  service. 
Sprengtporten,  above  all  things  a  man  of  action,  had  too  hearty 
a  contempt  for  "  Hats  "  and  "  Caps  "  to  bek>ng  to  either.  He 
regarded  the  monstrous  system  of  misrule  for  which  they  were 
primarily  reqx>nsible  with  indignation,  made  no  secret  of  his 
sentiments,  and  soon  gathered  round  him  a  band  of  young 
officers  of  strong  royalist  proclivities,  ^om  he  formed  into  a 
club,  the  so-called  Svenska  Batten  (Sweden's  groundwork). 
The  club  was  suppressed  by  the  dominant  "  Caps,"  who  also 
sought  to  ruin  Sprengtporten  financially  by  inciting  his  tenants 
in  Finland  to  bring  actions  against  him  for  aUeged  extortion, 
not  in  the  ordinary  courts  but  in  the  riksdag  itself,  where  Sprengt- 
porten's  political  adversaries  would  be  his  judges.  The  enraged 
Finnish  colonel  thereupon  approached  Gustavus  IXL  with  the 
project  of  a  revolution  against  their  common  enemies,  the 
"  Qips."  It  was  to  begin  in  Finland  where  Sprengtporten's 
regiment;  the  Nyland  dragoons,  was  stationed.  He  undertook 
.to  seize  the  impregnable  fortress  of  Sveaborg  by  a  coup  de  main, 
rrhe  submission  of  the  whole  grand  duchy  would  be  the  natural 
consequence  of  such  a  success,  and,  Finland  once  secured, 
Sprengtporten  proposed  at  the  head  of  his  Finns  to  embark  for 
Sweden,  meet  the  king  and  his  friends  near  Stockholm,  and 
surprise  the  capital  by  a  night  attack.  This  plan,  subsequently 
enlarged  bv  a  suaRestion^gf  a  feUow  plotter,  J.  K.  Toll  (g.v.), 


was  warmly  approved  of  by  the  king.  On  the  2ind  ai  Jolf 
X773  Sprengtporten  left  Stockholm.  On  the  9th  of  Angast 
he  reached  Hdsingfors.  On  the  x6th  he  persuaded  the  fortnai 
of  Sveaborg  to  sulmut  to  him.  Helsingfois  followed  the  example 
of  Sveaborg.  A  week  later  all  Finland  lay  at  the  feet  of  the 
intrepid  colonel  of  the  Borgi  dragoons.  By  the  ijrd  of  Angast 
Sprengtporten  was  ready  to  re-eikibark  for  Stockholm  with  780 
men,  but  contrary  winds  kept  him  back,  and  in  the  meaotiiBe 
Gustavus  IIL  himself  had  carried  out  his  revdutJcA  unaided. 
On  his  return  to  Sweden,  however,  Sprengtporten  was  reodved 
with  the  greatest  distinction  and  made  a  lieutenant-genetal  and 
colond  of  the  guards.  He  was  also  appointed  the  pRsideot 
of  a  commission  for  strengthening  the  defences  of  FinlaxuL  Bet 
Sprengtporten  was  still  dissatisfied.  He  could  never  forgive 
Gustavus  for  having  forestalled  the  revolution,  and  his  nocl^iSy 
irritable  and  8uq>idous  temper  saw  alights  and  insults  m  the 
most  innoffnt  conjunctures.  His  first  quand  with  Gustavus 
happened  in  1774  when  he  refused  to  accept  the  post  of  oob- 
mander-in-chief  in  Finland  on  the  eve  of  threatened  war  with 
Russia.  The  king  good-naturedly  overiooked  his  outxafeoos 
insolence  on  this  occasion,  but  the  inevitable  xuptuxe  was  only 
postponed.  A  most  trumpery  affair  brought  matters  to  a  bead. 
Sprengtporten  had  insulted  the  guards  by  giving  preoedrnce 
over  them  at  a  court-martial  to  some  officers  of  his  own  dragooos. 
The  guards  complained  to  the  king,  who,  after  consulting  wkh 
the  senate,  mildly  remonstrated  with  Sprengtporten  by  letter. 
Sprengtporten  thereupon  tendered  hb  reaignati<»  as  oolaod 
of  the  guard,  and  at  a  personal  interview  with  Gustavus  was  so 
violent  and  insolent  that  anything  like  agreement  between  them 
became  impossible.  Sprengtportm  Iras  haunted  by  the  fixed 
idea  that  thtjeuness«  dorie  of  the  court  was  in  league  with  his 
old  enemies  to  traduce  and  supplant  him,  and  not  all  the  for- 
bearance of  the  king  could  open  his  eytt.  He  recdvcd  a 
pension  of  £2400  a  year  on  his  retirement  and  was  aUowed  the 
extraordinary  privilege  oi  a  guard  of  honour  as  long  as  he 
lived.  Nevertheless,  to  the  end  of  his  career,  he  rontiwifd  to 
harass  and  axmoy  his  long-suffering  benefactor  with  -fresh 
impertinences. 

See  R.  N.  Bain.  Gusbmu  IIL  and  Us  CmOemponnes^  y^A.  I 
(London,  1895):  C.  Julin,  Cuslants  IIL  ock  J.  it.  Spnnjapmla, 
S9,  HisL  Tid.  (Stockholm,  1903).  (RTn.  R) 

SPRING  (from  "  to  spring,"  "  to  leap  or  Jump  up,"  **  bisst 
out,"  O.  Eng.,  sprtngan,  a  common  Teut  word,  cf .  Ger.  spnmgim^ 
possibly  allied  to  Gr.  ottffxeaOaL,  to  move  rapidly),  primarily  the 
act  of  springing  or  leaping.  The  word  is  hence  applied  in  vaiioas 
senses:  to  the  season  of  the  year  in  which  plant  life  begins 
to  bud  and  shoot;  to  a  source  of  water  springing  or  wefiiBf 
up  from  bdow  the  surface  of  the  earth  and  flowing  away  as  a 
stream  or  standing  in  a  pool  (see  Water  Supply);  or  to  an  dasiic 
or  resilient  body  or  contrivance  for  receiving  and  impaitirg 
mechanical  power.  The  most  copimon  form  in  which  springs  ia 
this  last  sense  axe  made  is  that  of  a  spiral  oofl  of  wire  or  namv 
band  of  steeL  There  are  many  uses  to  which  they  are  pet, 
e.g.  for  communicating  motion,  as  in  a  dock  or  watch  dn^X 
or  for  relieving  concussion,  as  in  the  case  of  carriages  {q.».). 

SPRINGBUCK,  or  Spxincbok  (Antidorcas  euckare),  an  abenaat 
South  African  gazelle  inhabiting  the  country  south  of  the 
Zambezi,  but  ranging  north-westwards  to  Mossamedes.  In  the 
more  settled  parU  of  Cape  Colony,  the  Ttansvaal  and  the  Oiaage 
Ftee  Sute  it  now  only  exists  within  the  endosuics  of  the 
laxge  farms,  and  can  hardly  be  said  to  be  any  longer  truly  wikL 
Both  sexes  carry  lyrate  horns;  the  shoulder-height  of  an  adok 
male  is  about  30  in.,  and  an  average  pair  of  horns  neaaures 
X4  in.  along  the  curve;  in  the  female  the  horns  are  more  sksdcr. 
The  general  colour  above  is  reddish  fawn,  separated  from  the 
white  of  the  under-parts  by  a  dark  band  on  the  flanks.  Akwg 
the  middle  of  the  hinder  half  of  the  back  is  a  line  of  long  cxectfle 
white  hairs,  forming  the  "  fan,"'  continued  down  over  the 
rump;  in  repose  this  is  concealed  by  the  surrounding  hair,  biSt  is 
conspicuously  displayed  when  the  animal  Ukes  the  great  leafA 
from  which  it  derives  its  popular  name.  Tlie  periodical  mtgra- 
Uons  of  springbuck  are  well  known,  and  though  the  irtks  aie 


SPRINGER— SPRINGFIELD 


tnuO  cooiptKdiritbtluiHCif  ■bont'iSso,  Ihcy  Mil]  iadude  very 
Ur^  benU.  In  iS^d  Ihere  wu  a  fnat  Ink,  mnd  About  thta 
in  Lhc  Dorth  of  Cipe  Colony  >  berd  vu  Men  wbich  wu  -"■"■■'"' 
■I  joo,ooo  beid. 

BPRIKOEB,  Aimil  HEIHBICH  (iSij-iSfi),  Gomui  wilier. 
wu  bom  ml  Prague  on  tbe  ijtb  of  July  1835  and  was  educated 
at  tbe  univeiiity  of  bii  native  city.  Taking  m  inteiett  in  art. 
he  visited  Munich,  Dieiden  and  Berlin,  and  ipent  some  monlba 
in  Italy;  altemidi  be  leLUed  it  Tubingen  and  In  1S48  be 

OD  tbe  hisuiiy  of  Ibe  rcvoluttonuy  epocb.  Tbe  liberal  tone 
ol  Ibeie  lectuna  brougbt  bim  into  dialavoui  wilb  tbe  ruling 
■utboriiiei,  and  in  i&iQ  he  lefl  Bobemia  and  paued  uiBe  titae 
[n  England,  France  and  tbe  Netberiondt.  In  1851  bcMttled 
■I  Bonn,  when  be  lectured  on  act  and  became  a  ptofcMor  in 
1854;  in  1S71  be  went  to  tbe  anivenity  of  Stntabuij  and  in 
1&J3  to  Leipzig.  As  a  Journalist  and  a  publldM  Springer 
advocated  ibe  federal  union  ol  the  Uato  niled  by  tbe  Aiutrian 
anperor,  and  asserted  ibe  right  ol  Prussia  to  (bit  beubhlp  of 
Cenniny ;  during  tbe  Crimean  War  be  favoured  the  emancipiilon 
of  tbe  small  states  In  tbe  loulh-east  o[  Europe  [torn  Turkish 
(upremacy.  After  many  yean  ol  (ccble  health,  be  died  at 
liipiig  on  the  31st  of  May  i89t. 

~     "  igtr  i<  known  as  a  "rjler  liolh  00  hiBiir)' and  on  art.    .IntlM 


S  (Ft.  nin),  the  term  given  in  aidiilectuie  tc 
aloH  from  which  an  arch  q>rings  (see  Aich};  innmecasei 
B  tbe  itooe  rating  on  the  impost  or  capital,  the  upper  Bui 
of  which  is  a  plane  directed  to  the  centre  ol  tbe  STch. 
vaulting,  however,  where  the  Lower  stone  of  the  arch  01 
it  laid  in  hoiizonlai  courses,  n  as  10  bond  It  well  into  the  n 


iting  a 


e  sprmger  n 


o  known  In  Fru 


I*  the 


c  considenbly  bighei 
term  a  sometimes  appued  10  the  lowest  stone  of  a  gable, 

■PUMonBLD,  (be  cspilal  of  IllfDois,  U.S.A.,  and  the  connty- 
ieat  of  Sangamm  county,  on  tbe  Sangamon  river,  in  (he  central 
p*R  ol  tbe  state.  Pop.  (1890),  it.g6y,  (1900),  34,159,  ol  whom 
4654  *tn  lorcign-boni  (1940  (lermaD*,  1106  Irish  and  499 
En^ith)  and  1117  ncgron;  (1910  census)  51,678.  Land 
area  (iDOiS),  7-67  iq.  m..  ol  which  3J7  »q.  m.  bad  been  anne«ed 
sinceiSgo.  It  isservedby  theBsltimore&OhioSouth-Westeni, 
tbe  Chicago  b  Alton,  tbe  Chicago,  Peoria  &  St  Louie,  Ibe  Itlinols 
Central,  the  Wabash,  and  tbe  Cindonatl.  Hamilton  &  Dayton 
railways,  and  by  inter-urban  eleclric  lines.  The  city  has  a 
park  snd  1  boulevard  system^  the  piindpal  parks  are  Washington, 
Lincobi,  Reservoir  ud  Mildred.  Tbe  chief  pubiic  building 
b  (he  ilite  cipllDl  (built  in  1S68-1888  a(  a  cost  of  about 
$4,500,000)1  failhelormof  a  Greek  croB,  with  ponicoeaoFgnnlle 
and  a  dome  jSr  ft.  high.  )[  ii  (be  fifth  itatecapitolotUlinolt 
and  the  second  erected  In  Sptlngbeld.  Othtr  prominent  build- 
ings arc  the  Supreme  Coatt  building,  the  counly  court  bouie 
(the  old  itile  r3[H(a1.  Gnitbed  in  1S5J),  (he  city-hall,  the  stale 
■rsena^  the  high  acbool  and  tbe  public  library.  In  Oak  Ridge 
cemelery,  adjtnn(  to  tbe  city,  is  (be  Lincoln  monument,  erected 
Vver.Abnhim  Linorin's  (rive  with  fuodi  lalsnt  (hnnigbout 


tbe  ccantry  by  ■  Lincoln  Monume 
signed  by  Laikin  G.  Mead,  and  o 

iir  ft.  above. the  centre  of  a  mausoleum,  wmca  is  irg)  tt.  long 
and  71  i  ft.  wide,  and  in  which  there  are  sis  ciypts  for  tlie  burial 
of  members  of  Lincoln's  family,  and  a  memorial  ball,  a  museum 
oi  LJncolniana.  Around  tbe  foot  of  tbe  obelisk  (besides  an 
heroic  l(a(ue  of  lincoln)  are  four  groups  ol  figures  In  bronse, 
aymboliang  tbe  army  and  navy  of  Ibe  United  States.  The 
monument  wu  completed  and  dedicated  In  1874,  was  translerred 
10  tbe  tiate  in  1S9.5,  and  restored  and  tn  large  part  rebuilt  in 
1899-1901,  Lincclii'g  home  (erected  in  1839  and  bought  by 
Lincoln  in  1S44)  in  Springfield  is  well  preserved  by  tbe  state, 
lo  tbe  dty  are  the  slate  library  (1841),  the  state  law  library 
(i8j9),  the  Illinois  historical  libiary  (1889),  of  which  the  Slate 
Historical  Society  [1903)  is  a  depancnenl.  and  tbe  Ulinoia 
Supreme  Court  library;  leveral  educational  institutions, 
including  Concordla-Senilnai  {Evangelical  Lutlieran),  the 
UrsaUne  Acadeny  (Roman  Calholic),  and  Ibe  Academy  of  the 
Sacred  Heart  (Roman  Catholic);  tbe  Springfield  boqillal 
(1897;  Lutbeiao),  and  (be  St  John's  hospital  (1875;  under 
(he  Siitert  ol  St  Fisndi),  two  otpbanages,  two  homes  lor  sged 
women,  and  a  sanatorium;  the  permanent  grounds  of  (he  State 
Fall  (ij7  acns),  and  a  state  rifle  range  and  militia  camp-ground 
(160  acres).  Springfield  is  a  trading  and  ihi[^ing  centre  lor 
a  pnqierouB  agricultural  regiaa,  and  ibipa  large  quantities 
of  bituminous  mal  from  the  immediate  vidaily.  The  Wabash 
and  tbe  Chicago,,  Peoria  &  St  Loult  lailwaya  have  large  repair 
ibops  here.  Among  tbe  manufaclurca  are  agricultural  imple- 
ments, watches  and  watch  material— tbe  Illinois  Watch 
Company  bas  a  large  factory  here — lumber,  fiour.  foundry  and 
macbine-sbop  products,  automobiles,  shoes  and  boilers.  The 
total  vahio  of  tbe  factory  product  in  1905  was  15,976,637 
(67'i  %  more  than  in  1900).  The  fintaettlement  was  made  in 
iBiB.  In  1811  the  place  was  chosen  to  be  the  county-seat 
of  the  newly  created  Sangamon  counly  and  was  named  Spring- 
field. In  1813  it  was  platted,  and  wu  named  Calhoun  In  honour 
of  Jotm  C.  Calhoun,  but  this  name  wu  not  popular  and  the 
former  name  wu  uon  restored.  Springfield  wu  incorporaled 
u  a  town  in  iSjj  and  chattered  u  1  diy  in  1840.  In  1837 
the  stale  legislature  passed  1  bill  making  Springfield  tbe  capital, 
and  in  December  1839  the  legislature  first  met  here- 

BPRIHOFIBU),  a  dty  and  the  county-seat  of  Hampden 
county,  MaoacbuMlts,  U.S.A.,  about  99  ra.  W.  by  S.  of  BoMon 
and  96  m.  N.  of  Hartlord,  Connecllcut,  on  the  eail  bank  of  (be 
Connccdcut  rivet.  Pop,  (1800).  ijii;  (1S50),  ii,76«|  (1890). 
44,179;  (1900),  61,059,  ol  whom  14,381  "ere  loreign-born  (5461 
Irish,  9474  French  Canadiani,  1144  Englisfa-Canadilnl,  1311 
English),  33,710  were  ol  foreign  parentage  (ellber  paren(  lordgn- 
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Geld  is  served  by  the  Springfield  dit 
New  England,  the  Hartlord  divliioi 
Haven  It  Hanford,  the  Conneciinit  K 

&  Maine,  and  the  Aibol  division  and  the  main  line  ol  the  Bos 
&  Albany  railways,  and  by  Inter-urbaa  electric  railway  lii 
Tbo  livei  b  ctotaed  here  by  lour  large  bridges.  The  area 
tbe  dty.  which  until  1851  wu  a  towmhip,  is  38-53  sq.  m. 
ill  extreme  eulem  part  Is  (be  small  villsge  ol  Siitcen  Aci 
nonb-we!t  ol  the  main  part  ol  the  dty  on  (he  Conneed 
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>F  the  city,  is  the  village  of  Indian  Orchard,  served  by 
ibe  Alhol  division  of  the  Boston  It  Albany  railway. 

Tht  dty-  contains  many  fublic  and  private  buHding*  of 
archilcduial  hnportanir,  Atnong  tbeu  are  tome  ol  the  earlier 
works  ol  H,  H.  Richardson,  such  u  the  Court  House,  the  Union 
railnay  italion  (1S89),  tbe  Church  ol  Ibe  Unity  on  State  Street,' 
and  (he  North  Congregational  Church.  Among  other  buildings 
are:  Christ  Church  (Protestant  Episcopal)  S(  Klichael's  Cathe- 
dnl  (Roman  Otholic),  Ibe  South  Congrcgalional  Church,  the' 
Memorial  Cbunh,  end  the  Cburcb  of  (he  Sacred  Heart;  tbe 
An  Museum  (1894-1806).  which  contains  tbe  George  Waller 
Vincent  Smith  ait  folleclion  and  an  an  libmyi  tbe  Honcc 
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Smith  Han  of  Sculpture;  the  Museum  of  Natunl  HbUny 
(1898),  orgaxiized  in  1859;  a  group  of  municipal  buildingi,  with 
a  tower  370  ft.  high  and  a  large  auditorium;  a  government 
building  (1891)  containing  the  post  office  and  custom  house, 
the  Hampden  County  Hall  of  Records,  the  City  Library  with 
i75>ooo  volumes,  and  two  branch  libraries  given  by  Andrew 
Gunegie;  a  state  armouxy,  and  the  business  buildings  of  the 
Sprin^eld  Fire  &.  Marine  Insurance  Company,  the  Union  Trust 
Company,  and  the  Institution  for  Savings.  The  Pul^iic  libraiy, 
the  Art  MuSeum,  and  the  Museum  of  Natural  History  are 
controlled  by  the  City  Library  Association,  organised  in  z8s7> 
In  the  dty  are  a  government  arxnal  and  armoury.  The  arxnal 
was  established  by  the  Continental  Congress  during  the  War  of 
Independence  and  began  to  be  used  as  a  repository  for  arms  and 
ammunition  about  1777.  The  armoury,  in  the  midst  of  a  paric 
on  Armory  Hill  immediately  east  of  the  railway  station,  was 
established  in  1794.  Here  the  famous  Springfield  muskets 
used  by  the  Federal  forces  during  the  Civil  War  were  manufac- 
tured (800,000  having  been  made  during  that  struggle)  and  it 
is  still  the  principal  manufactory  of  small  arms  for  the  United 
States  army.  Springfield  has  a  good  system  of  parks  (under  a 
board  of  park  commissioners)  with  a  total  acreage  of  550 
acres.  Forest  Park  (464  acres),  in  the  southern  part  of  the 
dty,  is  the  largest  and  most  attractive;  it  contains  a  good 
ao6logical  collection,  and  in  its  ponds  is  one  of  the  finest  collec- 
tions in  America  of  lotus  plants  and  Oriental  aquatic  flora; 
at  its  southern  entrance  is  a  monument  to  President  McKinley 
by  Philip  Martiny.  In  Merrick  Park,  adjoining  the  Gty 
Library,  there  is  St  Gaudens's  famous  statue  of  "  The  Puritan," 
commemorative  of  Deacon  Samud  Chapin,  one  of  the  early 
settlers  of  the  dty.  In  Court  Square  are  a  statue  of  Miln 
Morgan  (1616-1699),  an  earl/  settler,  by  J.  S.  Hartley,  and  a 
monument  in  memory  of  the  soldiers  and  saibrs  of  the  Civil 
War.  In  Carew  Triangle  in  the  northern  part  of  the  dty  is  a 
monument  in  honour  of  soldiers  of  the  Spanish-American  War. 
In  the  suburbs  of  the  dty  is  Hampden  Park,  once  a  famous 
race  track.  There  are  two  large  cemeteries,  in  one  of  which 
are  buried  many  of  Springfield's  famous  men,  induding  Samuel 
Bowles  and  J.  G.  Holland,  whose  grave  is  marked  by  a  medallion 
by  St  Gaudens.  Among  the  hospitals  are  the  Mercy  Hospital 
(1896,  under  the  Sisters  of  Divine  Providence),  the  Wesson 
Memorial  (formerly  Hampden  Homeopathic)  Hospital  (1900), 
the  Wesson  Maternity  Hospital  (1906),  and  the  Springfield 
Hoq>ital  (1883).  The  Springfidd  public  school  qrstem  is 
eicellent,  and  in  addition  to  the  regular  hig^  school  there 
are  a  technical  high  school,  a  vocatitmal  school,  and  a  kinder- 
garten training  sdbooL  Other  schools  in  Springfidd  are:  the 
training  school  of  the  International  Young  Men's  Christian 
Association  (1885);  the  American  International  College,  estab- 
lished in  Lowdl  (1885)  as  the  French- American  College  tor 
the  educati<m  of  French-Canadians,  and  now  working  among 
various  immigrant  races;  and  the  MacDuffie  school  (1890)  mnd 
the  Elms  (1866),  both  schools  for  girls. 

Springfield  is  noted  for  the  diversity  of  its  industries.  In 
1905  tht  capital  invested  in  manufacturing  establishments 
was  $24,081,099,  and  in  the  value  of  its  factory  products 
($35,860,250,  not  induding  those  of  the  U.S.  Arsenal;  43*4% 
more  than  in  r9oo)  Springfidd  ranked  ninth  among  the 
cities  of  Massachusetts.  The  largest  single  item  in  point  of 
value  was  the  product  ($3,053,008)  of  die  slaughtering  and 
meat-packing  establishments.  Other  important  products  were 
foundry  and  machine-shop  products  ($1,749,054);  iMptt  goods 
($1,481,427,  not  induding  envelopes,  which  had  an  additional 
value  of  almost  $700,000);  cars,  automobiles,  fijrearms  (besides 
the  Federal  arsenal  there  is  the  Smith  &.  Wesson  revolver 
factory);  and  printing  and  publishing  ($x, 165,544)* 

The  principsl  newspapers  are  the  Springfidd  Repubtican 
^Independent;  weekly,  1824;  morning,  r844),  one  of  the  most 
able  and  influential  journals  in  New  England,  which  since  its 
establishment  by  Samud  lit>vles  (q.v.)  has  been  the  property 
of  the  Bowles  family;  the  t/nta9K(Republican;  morning,  evening, 
and  weekly;  1864);  the  DiiUy  News  {Dtmocntic;  1880);  and 


the  Springfidd  Bomtskad  (tri-weekly;  1878).  The  Nem  Emgjlmd 
Homiskad  (weekly;  puhUdied  by  the  Orange,  Judd  Compaoy), 
Farm  ond  Heme,  a  semi-monthly,  and  Good  Hmadtmpimg,  a 
monthly  (pub  ished  by  the  Phelps  Publishing  Company),  and 
the  Kindergarten  Reeiem  (monthly,  published  by  the  Miltoo- 
Bradley  Company,  who  publish  other  educMiooal  matter)  are 
important  periodicals. 

The  dty  is  governed  by  a  mayor,  a  board  o£  aldenocn  (one 
from  each  of  eight  wards)  and  a  rommon  coimdl  of  eighteen 
membeis(two  or  three  from  each  waid,aoo(Hrding  to  popolatjaa), 
elected  in  December  every  other  year.  The  dty  owns  and 
operates  the  waterworks. 

Springfield  was  founded  In  1636  by  a  company  of  aettkn 
from  RMbury  led  by  William  Pynchon  (i 590-1662).  Fynchoo, 
who  had  been  one  of  the  original  patentees  of  the  Maasa^oettt 
Bay  Colony,  was  dissatisfied  with  the  government  <rf  Roshuy, 
of  which  he  had  been  a  founder.  On  a  trip  to  the  Connecucnt 
Valley  he  selected  a  spot  for  a  new  oobny  which  should  have  a 
limited  membership  and  in  which  his  ideas  as  to  ^ovcnncBi 
might  be  put  into  execution.  Accompanied  by  a  dosen  families 
he  removed  thither  early  in.  1636.  The  settlers  foimd  there 
a  settlonent  of  Agawam  Indians  (probably  allied  with  the 
Pacomtuc),  and  the  settlement  was  at  first  known  as  Agawam. 
For  some  time  the  political  affiliation  was  with  the  Conncctictf 
river  towns  in  C^oimecticut,  but  later  the  authority  of  the  Massa- 
chusetts General  Court  was  recognised.  In  1640  the  name  wu 
changed  to  Springfield,  after  the  native  place  of  William  I^ 
chon  in  Essex,  England.  For  several  years  Psmchon  was  the 
dominating  influence  in  the  colony,  ruling  it  with  the  power  of  aa 
autocrat.  In  1650  he  published  a  traa  {The  Meritarima  Fria 
ej  Our  Redemption)  in  which  he  attacked  the  Calvinistic  doctrine 
of  the  atcmement,  and  which  was  burned  on  Boston  Commna 
by  order  of  the  General  Court.  He  was  removed  from  the 
magistracy  and  returned  to  Engbnd  in  1652.  In  King  Philip's 
War  Springfield  was  a  centre  of  hostilities.  In  October  1675 
a  force  of  hostile  Indians,  joined  by  the  hitherto  friendly  Ags- 
wams,  surprised  the  settlers,  kiUed  some  of  them,  drove  the 
others  into  the  three  fortified  houses,  and  burned  the  rrmaiiiing 
buildings.  They  were  jweparing  to  storm  the  fortified  hoaaes 
when  they  were  in  turn  attacked  and  driven  off  by  a  force  of 
militia,  ^ringfield  was  somewhat  out  of  the  track  of  operatioas 
of  the  warfare  between  the  French  and  English  hi  America,  ss 
it  was  later  in  the  War  of  Independence;  but  men  from  Sprfag- 
field  served  in  all  these  conflicts.  In  1777  the  annoiny  wss 
established  and  the  place  became  an  important  mflitaiy  soppijr 
d^p6t  for  the  Continental  forces.  In  July  of  that  year  represeats- 
tives  of  the  New  England  States  imd  New  York  met  here  is 
convention  to  consider  plans  of  co-operation  for  meeting  Bv^ 
goyne's  invasion.  Duriitg  Shays's  rebellion  there  was  a  lisi 
here  in  September  1786,  and  on  the  35th  of  January  1787  the 
insurgent  forces  under  Danid  Sbnyt  attacked  the  axsensl,  iMt 
were  dispersed  by  the  mOitia  under  Brigadier-General  WilliBBB 
Shepard  (x  737-181 7),  Springfidd  remained  Uttle  more  than  a 
large  country  market  town  until  the  completion  of  the  Boston  k 
Albany  railway  is  1839.  From  that  time  its  growth  as  a  railvsr 
and  manufacturing  centre  was  marked.  Springfield  was  a 
strong  abolition  centre  before  the  Civil  War,  and  from  here 
active  plans  wen  put  in  operation  for  sending  materia]  aid  is 
the  form  of  men  and  arms  to  the  "  free  state  "  party  in  Kansas. 
The  dty  was  chartered  in  1852. 

See  H.  M.  Burt,  First  Ceniury  ef  the  History  of  Sprtngfidd  (2 


vds..  Springfidd,  1898-1899) ;  J.  E.  Tower  (ed.),  Springfidd, 
and  Prospecliot  (ibid.,  190J) ;  M.  A.  Green.  Springfidd,  t6j>'i 
(ibid.,  1888);  MooeoKiaz,  Handbook  of  Springfiddi^M!ii»4>' 


SPRINOFIBIA,  a  dty  and  the  county-seat  of  Greene  coa^. 
Missouri,  U.S.A.,  in  the  S.W.  part  of  the  state,  about  238  m. 
from  St  Louis.  Pop.  (1890),  21,850;  (1900),  23,267,  of  whoa 
2268  were  negroes  and  ro57  foreign-bovn;  (r9ro,  census),  55.201. 
It  is  served  by  the  St  Louis  &  San  Francisco,  the  Missouri  Padic 
and  the  Kansas  City,  Clinton  &  Springfidd  raOwaya.  The  dfty 
is  pleasantly  situated  on  the  Ozark  Dome,  about  1300  ft.  above 
sea-levd,  is  regulariylaid  out  00  an  .undulating  site,  and  has 
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aftlnctiVe  rcMdrntTal  distiieti.  The  principal  building  is  that 
of  the  Federal  government  (1894),  which  is  built  of  Indiana  cut 
stone.  Springfield  is  the  seat  of  Loretto  Academy,  of  a  state 
normal  school,  and  of  Dniiy  College  (co-educational;  founded  in 
1873  by  Congregationalists,  but  now  undenominational),  which 
comprises,  besides  the  college  proper,  an  academy,  a  conserva- 
tory of  music  and  a  summer  school,  and  which  in  1908-1909  had 
500  students.  Near  the  dty  is  the  Academy  of  tht  Visitation 
under  th^  Sisters  of  St  Chantal.  The  municipal  water-supply 
is  drawn  from  springs  3  m.  north  of  the  centre  of  the  dty.  There 
are  four  large  private  parks  (340  acres)  on  the  outskirts,  and 
two  munidpid  cemeteries — a  Confederate  cemetery,  maintained 
by  associations,  the  only  distinctively  Confederate  burial 
ground  in  Missouri;  and  a  National  cemeteiy,  maintained  by 
the  United  States  government.  Springfield  is  one  of  the  two 
chief  commercial  centres  of  this  region,  which  has  large  mining, 
fruit,  grain,  lumber  and  livestock  interests.  The  jobbing  trade 
js  important.  Springfield  ranks  fourth  among  the  manufac- 
turing dties  of  the  sUte;  in  2905  the  value  of  its  factory  pro- 
ducts was  $5i293jx5  (38*2%  more  than  in  1900).  Flour  and 
grist  mill  products  constituted  in  1905  a  third  of  the  total; 
and  carriages  and  wagons  ranked  next.  .  The  St  Louis  &  San 
Frandsco  railway  has  large  shops  here. 

Springfield  was  settled  in  the  years  following  1839,  and  was 
laid  out  in  1833,  though  the  public  lands  did  not  pass  from  the 
Upited  Sutes  for  sale  until  1837.  In  Z838  and  again  in  1846 
Springfield  was  incorporated  as  a  town,  and  in  1847  was 
chartered  as  a  city;  though  government  lapsed  during  much  of 
the  time  up  to  1865,  when  prosperous  conditions  became  settled. 
At  the  opening  of  the  Civil  War,  Springfield  was  one  of  the  most 
important  strategic  points  west  of  the  Mississippi  river.  In 
1861-62  it  was  occupied  or  controlled  a  half  dozen  times  in 
succession  by  the  Confederate  and  the  Union  forces,  the  latter 
retaining  control  of  it  after  the  spring  of  1862.  In  the  battle  of 
WOson's  Credc  (August  10,  x86i),  fought  about  xo  m.  south  of 
the  dty,  and  one  of  the  bloodiest  battles  of  the  war,  relatively  to 
numbers  engaged,  a  force  of  about  5500  Union  soldiers  under 
General  Nathaniel  Lyon  was  defeated  by  about  xo,ooo  Con- 
federates under  Generals  Benjamin  McCuUoch  (181X-1862)  and 
Sterling  Price.  The  other  occupations  and  abandonments  were 
unattemied  by  serious  conflicts  in  the  immediate  vicinity.  In 
January  1863,  after  Springfield  had  been  made  an  important 
Union  supply  post,  it  was  attacked  without  success  by  a 
Confederate  force,  of  about  2000  men  under  General 
J.  S.  Marmaduke.  The  year  X870  was  marked  by  the  arrival 
of  the  first  railway.  In  the  same  year  North  Springfield 
was  laid  out,  and  was  incorporated  as  a  town  in  1870  and 
X87X.  In  i88x  Springfield  was  chartered  as  a  dty  of  a 
higher  class,  and  in  X887  it  absorbed  North  Springfield. 
After  1902  the  dty's  growth  in  population  and  in  industries 
was  very  rapid. 

SFRINGIIELD,  a  dty  and  the  county-seat  of  Clark  county, 
Ohio,  USA.,  at  the  confluence  of  Mad  river  and  Lagonda 
Creek,  about  45  m.  W.S.W.  of  Columbus.  Pop.  (1890),  31,805; 
(1900),  38,253,  of  whom  33XX  were  foreign-bom  (induding 
1337  GcTinan,  X097  Irish  and  308  English)  and  4253  were 
negroes;  (1910,  census),  46,921.  Springfield  is  served  by  the 
Cleveland,  Qndnnati,  Chicago  &  St  Louis;  the  Pittsburg, 
Cindzmati,  Chicago  &  St  Louis;  the  Erie,  and  the  Detroit, 
Toledo  &  Ironton  railways,  and  by  an  extensive  inter-urban 
electric  system.  The  older  portion  of  the  dty  is  in  the  narrow 
valley  of  Lagonda  Creek,,  but  fxom  here  the  dty  has  spread 
over  the  higher  and  more  undulating  surface  farther  back 
unto  it  occupies  an  area  of  about  8|  sq.  m.  Among  the  public 
buildings  are  the  United  States  government  building,  the 
Clark  county  court  house,  the  City  building  (the  first  floor 
of  which  is  occupied  by  the  dty  market),  the  Warder  public 
library  (established  X872),  whidh  in  1908  contained  25,000 
volumes,  the  dty  hospital,  and  the  dty  prison  and  work- 
bouse.  On  hills  near  the  dty  border  are  the  Ohio  st^te  homes 
for  the  Masons,  the  Independent  Order  of  Oddfellows,  and  the 
Rnighta  of  Pythias.    The  dty  park  contains  more  than  350 


acres,  and  in  1908  the  dty  adopted  plans  for  an  extensive  park 
system.  Ferndiff  cemetery  is  a  picturesque  burial-ground. 
On  a  hill  on  the  north  side  of  the  dty  is  Wittenberg  College 
(Lutheran;  1845),  which  in  X909  had  35  instructors  and  710 
students.  Springfield  is  in  a  productive  farming  region,  and 
water  power  is  provided  by  Lagonda  Creek,  so  that  manufac- 
tures closdy  related  to  agriculture  have  always  been  prominent. 
The  value  of  the  factoiy  product  in  X905  was  1x3,654,423, 
of  which  $4,o5x,x67  was  the  value  of  agricultural  imple- 
ments, $2,9x4493  of  foundry  and  machine-shop  products,  and 
$1,025,244  of  flour  and  grist-mill  products.  The  municipality 
owns  and  operates  the  waterworks.  Natural  gas  is  piped  from 
Fairfield  county. 

In  X799  Simon  Kenton  and  a  small  party  from  Kentucky 
built  a  fort  and  fourteen  cabins  near  Mad  river  3  or  4  m. 
beyond  the  present  western  limits  of  the  dty.  Later  in 
the  same  year  James  Demint  built  a  cabin  on  a  hill-side  over- 
looking Lagonda  Creek.  In  x8oi  he  engaged  a  surveyor  to 
plat  a  town  here  and  soon  after  this  the  site  of  the  Kenton 
settlement  was  abandoned.  The  new  town  was  near  the  border- 
line that  had  been  fixed  between  the  Whites  and  the  Indians, 
and  the  latter  threatened  trouble  until  1807,  when  in  a  council 
held  on  a  large  hill  in  the  vicinity,  at  which  Tecumseh  was  the 
principal  speaker  for  the  Indians,  peace  was  more  firmly  estab- 
lished* In  18 18,  when  Clark  county  was  erected,  Springfield 
was  made  the  coimty-seat.  It  was  incorporated  as  a  town  in 
X827,  and  in  1850  it  was  chartered  as  a  city. 

See  E.  S.  Todd.  A  Sociological  Study  of  Qark  County,  Ohio  (Spring- 
field,  1904). 

SPRIN0-<2UN,~a  device  formerly  in  use  against  poachers 
and  trespassers.  Wires  were  attached  to  the  trigger  of  a*  gun 
in  such  a  manner  that  any  one  stumbling  over  or  treading 
on  them  would  discharge  it  and  wound  himsdf.  Since  1827 
spring-guns  and  all  man-traps  arc  illegal  in  England, 
except  within  a  house  between  sunset  and  sunrise  as  a 
protection  against  burglars.  Spring-guns  are  sometimes  used 
to  trap  wild  animals. 

SPRINOTAIL,  the  common  name  of  a  group  of  small  insects, 
so  named  from  the  presence  of  a  pair  of  tail-like  appendages 
at  the  end  of  the*  abdomen,  which  acts  as  a  spring.  When  the 
insect  is  undisturbed  these  appendages  are  turned  forwards 
and  held  in  position  by  a  catch  beneath  the  abdomen;  but  in 
case  of  alarm  they  are  kicked  forcibly  downwards  and  back- 
wards, jerking  the  body  into  the  air.  This  action  may  be 
rapidly  repeated  until  a  place  of  safety  is  reached.  These 
insects  usuaUy  live  under  fallen  leaves,  stones  or  the  bark  of 
trees,  and  sometimes  occur  in  such  quantities  as  to  resemble 
patches  of  powder  or  dust.  One  species  (Podura  aquatica) 
may  be  seen  floating  in  this  way  in  masses  upon  the  surface  of 
standing  water.  Another  {Ackonttes  socialis)  may  sometimes  be 
found  in  abundance  in  the  snow.  Zoologically  the  ^ringtails 
belong  to  the  sub-order  Collembola  of  the  order  Aptera  (9.9.). 

SPRING  VALLEY,  a  dty  of  Bureau  county.  Illinois.  U.S.A., 
on  the  north  bank  of  the  Illinois  River,  in  the  northern  part  of 
the  state,  about  X04  m.  S.W.  of  Chicago.  Pop.  (1890),  3837; 
(1900),  62x4  (2845  foreign-bom);  (19x0)  7035.  It  is  served 
by  the  Chicago,  Burlington  &  (^uincy,  the  Chicago,  Rock  Island 
it  Pacific,  the  Chicago  &  North  Western,  and  the  Chicago, 
Ottawa  &  Peoiia  (electric)  railways.  Spring  Valley  is  a  ^pping 
and  distributing  point  for  a  large  number  of  bituminous  coal- 
mines in  its  vicinity.    It  was  chartered  as  a  dty  in  x886. 

SPRUCE,  ix.  ^race-fir,  a  coniferous  tree  belonging  to  the 
genus  Picea,  of  which  there  are  several  species,  such  as  the  Norway 
spmce,  Picea  excdsa;  the  black  spruce,  Picta  nigra,  &c.  (see  Fir). 
The  name  has  a  curious  origin,  which  explains  also  the  particular 
meaning  of  the  adjective  "spmce,"  neatly  dressed,  smart  in 
appearance,  fine.  From  a  number  of  early  quotations  given  by 
Skeat(£lym.I>tc<.)itisdearthat  "  spmce  "a  variant  of  "pmce," 
simply  stood  for  Pmssian;  the  form  "  spmce,"  rather  than 
"  pmce,"  bdng  established  partly  by  the  German  Sprossen, 
I  grouts  or  young  shoots  (seen  in  Sprotsenrbier,  ^>mce  beer,' 
I  made  of  the  q>routs  of  this  fix).. 
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SPRUB,  a  tropical  disease,  prevalent  in  India,  China,  Java, 
and  the  West  Indies.  It  is  described  by  Sir  Patrick  Manson 
as  characterized  by  a  peculiar,  inflamed,  superficially  ulcerated, 
exceedingly  sensitive  condition  of  the  mucous  membrane  of 
the  tongue  and  mouth;  great  wasting  and  anaemia;  and  more 
or  less  diarrhoea,  with  pale  and  frothy  fermenting  stoob.  It 
b  an  obscure  disorder,  and  the  treatment  recommended  b 
rest  and  milk  diet. 

8PULLBR,  BUOftNB  (1835-1896),  French  politician  and 
writer,  was  bom  at  Seurre  (Cdte  d'Or)  on  the  8th  of  December 
1835,  hb  father  being  a  German  who  had  married  and  settled 
in  France.  After  studying  law  at  Dijon  he  went  to  Paris, 
where  he  was  called  to  the  bar,  and  entered  into  close  relations 
with  Gambetta,  collaborating  with  him  in  1868  in  the  foundation 
of  the  Revue  politUiue.  He  had  helped  Emile  Ollivier  in  hb 
electoral  campaign  in  Parb  in  1863,  but  when  in  1869  Ollivier 
was  preparing  to  "  rally  "  to  the  empire  he  supported  the 
republican  candidate.  During  the  siege  of  Paris  he  escaped 
from  the  city  with  Gambetta,  to  act  as  hb  energetic  lieutenant 
in  the  provinces.  After  the  peace  he  edited  hb  chief's  Parisian 
organ,  the  RipiMitpte  franqaistt  until  in  1876  he  entered  the 
Chamber  of  Deputies  for  the  department  of  the  Seine. .  He  was 
minister  of  foreign  affairs  during  part  of  the  brief  Gambetta 
adminbtration,  and  subsequently  one  of  the  vice-presidents  of 
the  chamber,  serving  also  on  the  budget  commission  and  on  a 
special  industrial  and  agricultural  inquiry.  Hb  Parbbn  con- 
stituents thought  hb  policy  too  moderate  on  the  clerical  question, 
and  he  had  to  seek  election  in  1885  in  the  C6te  d'Or,  which  in 
later  years  he  represented  in  the  Senate.  He  was  minister  of 
education,  religion  and  the  fine  arts  in  the  Rouvier  cabinet  of 
1887,  minbter  of  foreign  affairs  under  Tirard  (1889-1890),  and 
minister  of  education  in  1894  in  the  Casimir-P£rier  cabinet. 
He  died  on  the  a8th  of  July  Z896.  Hb  published  works  include 
some  volumes  of  speeches  and  well-known  studies  of  Ignatius 
Loyola  (1876)  and  of  Michelet  (1876). 

'  SPUR  (A.S.  spurOf  spora,  related  to'  spornan^  spurnan,  to 
kick,  spurn;  cf.  M.H.G.  sportif  mod.  Ger.  Spcrn),  an  instrument 
attached  to  the  heel  of  a  rider's  boot  for  the  purpose  of  goading 
the  horse.  The  earliest  form  of  the  horseman's  spur  armed  the 
heel  with  a  single  prick.  In  England  the  rowel  spur  b  shown 
upon  the  first  seal  of  Henry  III.,  but  it  does  not  come  into 
general  use  until  the  X4th  century.  In  the  15th  century  spurs 
appear  with  veiy  long  shanks,  to  reach  the  horse's  flank  below 
the  outstanding  bards.  After  this  time,  and  until  the  beginning 
of  the  modem  period  of  costume  at  the  Restoration,  they 
take  many  decorative  forms,  some  of  which  remain  in  the  great 
spurs  worn  by  Mexican  cavaliers.  Gilded  spurs  were  reckoned 
the  badge  of  knighthood,  and  in  the  rare  cases  of  cere- 
monious degradation  they  were  hacked  from  the  knight's 
heeb  by  the  cook's  chopper.  After  the  battle  of  Courtrai,  in 
1303,  the  victors  hung  up  busheb  of  gilt  spurs  in  the  churches 
of  Courtrai  and  Maestricht  as  trophies  of  what  b  still  remembered 
by  the  Flemings  as  the  Coudensporendag.  For  another,  reason 
the  Englbh  named  the  French  rout  be$ide  Tb6iouanne  as  the 
Battle  of  Spurs. 

In  architecture,  a  spur  (FV.  "^^e,  Ger.'  iCnotf),  b  the 
ornament  carved  on  the  angles  of  the  base  of  early  columns; 
it  consbts  of  a  projecting  claw,  which,  emerging  from  the  lower 
torus  of  the  base,  rests  on  the  projecting  angle  of  the  square 
plinth.  It  b  possibly  to  these  that  Pliny  refers  {Hist.  Nat. 
xxvL  4a)  when  speaking  of  the  lizard  and  frog  carved  qn  the 
bases  {spirae)  of  the  columns  of  the  temples  of  Jupiter  and 
Jun6  in  the  Portico  of  Octavius;  the  earliest  known  example 
b  that  of  Diocletian's  palace  at  Spalato.  .  In  Romanesque 
work  the.  oldest  examples  are  those  found  on  the  bases  in 
cr3rpts,  where  they  assumed  various  conventional  forms; 
being,  however,  close  to  the  eye,  the  spur  soon  developed  into 
an  elaborate  leaf  ornament,  which  in  French  X3th-century 
work  and  in  the  early  English  period  b  of  great  beauty; 
sometimes  the  spur  takes  the  form  of  a  fabulous  animal,  such 
as  a  griffin. 


SPUROBOV.  CHARLES  HADOOII  (1654-1892).  Ea^A 
Nonconformbt  divine,  was  bora  at  Kelvedon,  Esses,  on  the 
19th  of  June  1834.  He  was  the  grandson  of  .an  Essex  pastor, 
and  son  of  John  Spurgeon,  Independent  minbter  at  Upper 
Street,  Islington.  He  went  to  school  at  Cokhester  and  Maidstone, 
and  in  1849  he  became  usher  at  a  school  in  Newmarket.  He 
joined  the  Baptist  communbn  in  4851,  and  hb  work  at  <mce 
attested  hb  "  conversion."  He  bq^^n  distributing  tracts  and 
visiting  the  poor,  joined  the  lay  preachers'  association,  and  gave 
hb  first  sermon  at  Teversham,  near  Cambridge.  In  1851  he 
became  pastor  of  Waterbeach.  He  was  strongly  urged  to  enter 
Stepney  (now  Regent's  Park)  College  to  prepare  more  fulty 
for  the  ministry,  but  an  appointment  with  Dr  Joseph  Angus, 
the  tutor,  having  accidently  fallen  through,  Spurgeon  interpreted 
the  cmtretemps  as  a  divine  warning  against  a  coU^e  career. 
The  lack  of  early  systematic  theological  training  oeruinly  had  a 
momentous  effect  upon  hb  development.  Broad  in  every  other 
respect,  he  retained  to  the  last  the  narrow  Calvinism  of  the  early 
X9th  century.  Hb  powers  as  a  boy  preacher  became  widely 
known,  and  at  the  close  of  1853  he  was  "  called  '*  to  New  Pari 
Street  Chapel,  Southwark.  In  a  very  few  months*  time  the 
chapel  was  full  to  overflowing.  JExeter  Hall  was  used  while 
a  new  chapel  was  being  erected,  but  Exeter  Hall  could  not 
contain  Spurgeon's  hearers.  The  enlarged  chapel  at  once 
proved  too  small  for  the  crowds,  and  a  huge  tabemade  was 
projected  in  Newington  Causeway.  The  preacher  had  recourae 
to  the  Surrey  Gardens  music  hall,  where  hb  congrcgatioa 
numbered  from  seven  to  ten  thousand.  At  twenty-two  he  was 
the  most  popular  preacher  of  his  day.  In  1857,  on  the  day  of 
national  humiliation  for  the  Indian  Mutiny,  he  preached  at  the 
Crystal  Palace  to  24;O0o  people.  The  Metropolitan  Tabernacle, 
with  a  platform  for  the  preacher  and  accommodatu»  for  6000 
persons,  was  opened  for  service  on  the  25th  of  I^farch  x86i. 
The  cost  was  over  £30,000,  and  the  debt  was  entirely  paid  off 
at  the  close  of  the  opening  services,  which  lasted  over  a  month. 
Spurgeon  preached  habitually  at  the  Tabernacle  on  Sundays 
and  Thursdays.  He  frequently  spoke  for  nearly  an  hour, 
and  invariably  from  heads  and  subheads  jotted  down  upon  half 
a  sheet  of  letter  paper.  His  Sunday  sermons  were  taken  down 
in  shorthand,  corrected  by  him  on  Monday,  and  sold  by  hb 
publishers,  Messrs  Passroore  &  Alabaster,  literally  by  tons. 
They  have  been  extensively  translated.  Clear  and  fordUe  is 
style  and  arrangement,  they  are  modeb  of  Puritan  expositioa 
and  of  appeal  through  the  emotions  to  the  individual  ooosdence, 
illuminated  by  frequent  flashes  of  spontaneous  and  often  highly 
unconventional  humour.  In  hb  method  of  employing  illustraLkn 
he  b  suggestive  of  Thomas  Adams,  Thomas  Fuller,  Richard 
Baxter,  Thomas  Manton  and  John  Bunyan.  Like  them,  too, 
he  excelled  in  hb  vigorous  command  of  the  vernacular.  Among 
more  recent  preachers  he  had  most  affinity  with  George  White- 
field,  Richard  Cecil  and  Joseph  Irons.  Collected  as  Tke  Tdier- 
nacle  Pulpit,  the  sermons  form  some  fifty  volume^  Spurgeon's 
lectures,  aphorisms,  talks,  and  "Saplings  for  Sermon " 
were  similarly  stenographed,  corrected  and  circulated.  He 
also  edited  a  monthly  magazine,  Tke  Sward  and  Trtmd;  an 
elaborate  exposition  of  the  Psalms,  in  seven  volumes,  called 
The  Treasury  of 'David  (1870^x885);  and  a  book  of  sayings  called 
John  ploughman's  Talks;  or,  Plain  Advice  for  Plain  People 
(1869),  a  kind  of  religious  Poor  Richard.  In  the  summer  of 
1864  a  sermon  which  he  preached  and  printed  on  Baptismd 
Regeneration  (a  doctrine  which  he  strenuously  repudbted, 
maintaining  that  immersbn  was  only  an  outward  and  visible 
sign  of  the  inward  conversion)  led  to  a  difference  with  the  balk 
of  the  Evangelical  party,  both  Nonconformbt  and  An^caa. 
Spurgeon  maintained  hb  ground,  but  in  1865  he  withdrew  fm 
the  Evangelical  Allbnce.  Subsequently  in  1887  his  distnst 
of  modem  biblical  criticism  led  to  hb  withdrawing  from  the 
Baptist  Union.  His  powers  of  organization  were  stroai^ 
exhibited  in  the  Pastors'  College,  the  Orphanage  (at  Stodwell), 
the  Tabemade  Almshouses,  the  Colportage  Association  for 
selling  religious  books,  and  the  gratuitous  book  fund  which  gR« 
up  under  hb  care.     He  leodved  large  money  tmlinwwrish 
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(£6000  on  bis  sflver-wedding^day  and  £5000  on  his  fiftieth 
birthday),  which  he  handed  over  to  these  institutions.  He  died 
at  Mentone  on  the^xst  of  January  1892,  leaving  a  widow  with 
twin  sons  (b.  1856).  One  of  them,  Rev.  Thomas  Spurgeon, 
after  some  years  of  pastorate  in  New  Zealand,  succeeded  his 
father  as  minister  of  the  Tabernacle,  but  resigned  in  1908  and 
became  president  of  the  Pastors'  College. 

An  AutMopapky  was  compiled  by  his  widow  and  hb  private 
secretary  from  his  diary,  sermons,  records  and  letters  (1897-1900). 

.'  SPURN  HEAD,  or  Spurn  Point,  a  foreland  of  the  North  Sea 
coast  of  England,  in  Yorkshire,  projecting  across  the  mouth 
of  the  Humber.  Its  length  is  nearly  4  m,  from  the  village  of 
Kilnsea,  but  its  breadth  seldom  exceeds  300  yds.,  and  it  rises  only 
a  few  feet  above  sea-level.  It  is  formed  of  sand  and  shingle, 
the  d6bris  of  the  soft  coast  of  Holdemess  to  the  north,  from  which 
it  is  estimated  that  six  million  tons  of  material  are  annually 
removed  by  southerly  currents  along  the  shore.  Deep  water  is 
found  dose  off  the  seaward  side  of  Spurn  Head,  the  formation 
of  which  appears  to  have  taken  place  within  historic  times,  even 
since  about  the  close  of  the  z6th  century.  There  are  two  light- 
houses and  a  lifeboat  station  on  the  head. 
r  SPURZHBIII,  JOHANN  CHRISTOPH  [Kaspak]  (177^1832), 
German  phrenologist,  was  bom  near  Treves  on  the  31st  of 
December  1776.  He  made  the  acquaintance  of  F.  J.  Gall 
while  studying  medicine  in  Vienna,  and  for  some  years  assisted 
him  in  spreading  his  phrenological  doctrines,  but  in  18x3  the 
two  separated.  Spurzheim  lectured  with  considerable  success  in 
England  and  France,  and  was  extending  his  propaganda 
to  the  United  States  when  he  died  at  Boston,  Massachusetts, 
on  the  xoth  of  November  1832.  His  works  include:  Anaiomie 
€i  physMogU  du  gysthne  nerveux  (x8xo-x83o);  Observations  sur 
la  phrinologU  (x8xo);  The  Physiognamkai  Systems  of  Drs  Call 
end  Spnnkeim  (x8x5),  and  Essai  pkUosopkique  snr  la  nature 
ie  Pkomme  (1820).  (See  Phrenology.) 
'  SPT»  a. commune  near  Namur,  Belgium.'  Here  in  1886,  in 
Betche  aux  Roches  cavern,  Maximin  Lobest  and  Marcel  de  Puydt 
found  two  nearly  perfect  skeletons  (man  and  woman)  at  the 
depth  of  16  ft.,  with  numerous  implements  of  the  Mousterian 
type.  All  the  human  remains  are  now  in  the  Lohest  Collec- 
tion, Li^.  The  skulls  were  characterised  by  enormous  brows, 
retreating  forehead,  massive  jaw-bones,  rudimentary  chin  and 
large  posterior  molars.  The  skeletons  were  further  marked  by 
a  divergent  curvature  of  the  bones  of  the  fore-arm;  the  tibia 
were  shorter  than  in  any  other  known  race,  and  stouter  than  in 
most ;  the  tibia  and  femur,  being  so  articulated  that  to  maintain 
equilibrium  the  head  and  body  must  have  been  thrown  forward, 
as  in  the  gait  of  the  larger  apes.  These  characteristics  justify 
placing  "  the  man  of  Spy  in  the  lowest  category  ...  the 
dentition  is  inferior  to  that  of  the  neolithic  man  in  France 
.  .  .  approximates  near  to  the  apes,  although  there  is  still, 
to  use  the  language  of  Fraipont  and  Lohest,  an  abyss 
between  the  man  of  Spy  and  the  highest  ape "  (E.  D.  Cope, 
"  The  Genealogy  of  Man  "  in  The  American  Naturalist ^  April 
1893,  p.  334).  With  the  skeletons  were  found  bones  of  extinct 
mammals,  the  woolly  rhinoceros  {Rhinoceros  tichorhinus), 
mammoth  {Elephas  primi-gcnius),  and  the  cavc-bcar  {Ursus^ 
spelaeus). 

See  also  VHomme  cordemporain  in  mammoutk  d  Spy  (Namur. 
1887):  G.  de  Mortillct,  Le  Prthistorique  (1900). 

'  SPY  (from  "  to  spy  "  or  "  espy";  O.  Fr.  espie,  espier,  to  spy, 
watch;  cf.  Ger.  spahen,  Lat.  specere,  to  look;  the  Fr.  term 
"  espionage  "is  of  cour^  from  the  same  source),  in  war — ^a  person 
who,  disguised  or  without  bearing  the  distinguishing  marks  of 
belligerent  forces,  mixes  with  the  enemy  for  the  purpose  of 
obtaining  information  useful  to  the  army  he  is  serving.  As  by 
the  law  of  war  a  spy  is  liable,  if  caught,  to  the  penalty  of  death, 
the  Hague  "  Regulations  respecting  the  Laws  and  Customs  of 
War  on  Land  "  are  very  precise  on  the  subject.  A  soldier  not 
wearing  a  disguise  is  not  a  spy,  though  he  may  be  found  within 
the  tone  of  the  hostile  army  and  though  his  object  may  be  to 
obtain  information;  nor  are  soldiers  or  civilians  spies  who  cross 


enemy  lines  openly  canyxng  messages." .  This  applies  even  to 
persons  sent  in  balloons  for  the  purpose  of  carrying  despatches. 
In  short,  it  is  esseiitial  to  the  character  of  a  spy  that  he  should 
act  clandestinely  or  on  false  pretences,  that  he  should  be  caught 
within  the  xone  of  operations  of  the  hostile  belligerent  forces, 
and  that  his  object  shoiild  be  to  obtain  information  for  use 
against  them  (art.  29).  The  regulations  also  provide  that  he 
cannot  be  "  punished  "  without  previous  trial  (art.  30).  Nor 
can  he  be  treated  as  a  spy  if  he  is  captured  after  he  has  rejoined 
his  army.  He  must  then  be  treated  as  an  ordinary  prisoner  of 
war  (art.  31).  (T.  Ba.) 

The  term  "  spy  **  is  applied  also  to  those  who  in  time  of  peace 
secretly  endeavour  to  obtain  information  concerning  the  forces, 
armaments,  fortifications  or  defences  of  a  country  for  the  purpose 
of  supplying  it  to  another  country.  Every  country  has  always 
endeavoured  to  guard  jealously  its  military  and  naval  secrets, 
and  with  this  object  denies  admittance  to  fortified  places  or 
arsenals  to  those  who  cannot  produce  the  proper  credentials. 
Notwithstanding  the  utmost  precautions,  it  is  impossible  to 
prevent  some  amount  of  leakage  to  countries  which  are  prepared 
to  pay  for  information  otherwise  unobtainable.  Consequently, 
most  countries  have  legislation  dealing  with  "  spying  "  in  time 
of  peace.  In  the  United  Kingdom,  the  Official  Secrets  Act 
X889  makes  it  a  misdemeanour  wron^uUy  to  obtain  information 
as  to  any  fortress,  dockyard,  office,  &c.,  of  his  majesty,  or,  having 
such  information  or  any  information  relating  to  the  naval 
or  military  affairs  of  his  majesty,  to  communicate  the  same 
to  any  person  to  whom  it  ought  not  in  the  interest  of  the 
state  to  be  communicated  at  the  time.  If  the  information  is 
communicated,  or  intended  or  attempted  to  be  communicated, 
to  any  foreign  state,  the  offence  becomes  a  felony.  In 
Germany  an  imperial  law  of  1893  deals  similarly  with  such  an 
offence. 

SQUADRON,  a  military  and  naval  term  for  a  body  of  mounted 
troops  or  a  detachment  of  war  vessels.  The  word  is  derived 
from  squadra,  a  square,  as  a  military  term,  according  to  Florio, 
applied  to  a  "  certain  part  of  a  company  of  souldiers  of  20  or 
25  whose  chiefe  was  a  corporal,"  and  so  called  no  doubt  as  being 
formed  on  parade  or  in  battle  array  in  squares.  Squadra^ 
square,  is  derived  from  the  Low  Latin  exquadrare,  an  intensive 
form  of  quadrare  (quadrus,  four-cornered,  quaUuor,  four).  In 
military  usage  the  term  "squadron"  is  applied  to  the  principal 
units  into  which  a  cavalry  regiment  is  divided,  corresponding  to 
the  company  in  an  infantry  battalion.  The  normal  modem 
division  of  a  cavalry  regiment  is  into  four  squadrons  of  two  to 
four  troops  each,  this  squadron  numbering  1 20  to  200  men  (see 
Cavalry).  In  naval  usage  a  squadron  is  a  group  of  vessels 
either  as  forming  one  of  the  divisions  of  a  fleet  or  as  a  separate 
detachment  under  a  flag  officer  despatched  on  special  service. 
In  military  use,  "squad"  (a  shortened  form  of  "  squadron  ")  is 
used  of  any  small  detachment  of  men  detailed  for  drill,  fatigue 
or  other  duty. 

SQUAILS  (from  skail  or  kail,  a  ninepin),  an  Old  English  game 
in  which  disks  are  snapped  or  struck  with  the  palm  from  the 
edge  of  a  table  or  board  at  a  mark  at  its  centre.  Its  early 
prototype  was  shove-groat,  called  also  slyp-proat  or  slide-thrift', 
which  in  the  i8th  century  went  under  the  name  oljervis  or 
jarvis.  This  last  variation  was  played  on  a  table  marked  with 
chalk  into  alleys  divided  into  squares  numbered  from  i  to 
9  or  10,  the  object  being  to  send  a  halfpenny  into  a  high-num- 
bered space.  If  it  went  beyond  nothing  was  scored.  The 
highest  aggregate  of  a  certain  number  of  plays  won.  The  most 
scientific  development  of  this  class  of  games  is  the  modem 
Shuffie-hoard  {q.v.). 

SQUALL,  the  name  given  to  any  sudden  increase  of  wind  to 
gale  force.  Generally  speaking  a  squall  is  understood  to  be  of 
short  duration,  but  the  word  "  gust  "  would  be  used  to  indicate 
an  increase  of  wind  force  of  more  transient  character  than  a 
squall.  Gusts  may  succeed  one  another  several  times  within 
the  compass  of  a  minute.  A  squall  may  comprise  a  succession 
of  gusts,  with  intervening  partial  lulls,  and  would  last  with 
varying  intensity  for  some  minutes  at  least.    The  distioctioa 
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betvm)  giuu  and  squiUs  ii  beat  Slustnled  by  the  tnca  ol 
■  DiuH  picuute-lube  ucmognph.  Tbe  trace  reproduced  in 
fig.  I  for  in  ordinuy  tletdy  vind  ifaowi  tlut  the  foice  o(  the 
wind  ii  conaunlly  otdlUtint.  The  general  ipjmrance  ol  the 
tnce  Ii  1  Hbbon  vhich  hu  a  bmdth  piaportioul  to  the  mean 
whid  vebaty.  The  breadth  of  the  nbtKm  ii  alio  dependent 
upon  the  nature  of  Iho  reference;  the  better  the  exposure  the 
JUrravcr  Ebe  ribbon;  for  an  anemograph  at  a  coaal  station  the 
ribbon  is  wider  for  a  shore  wind  than  for  a  sea  wind. 
Frum  the  Tmnli  obtiinn)  at  ScDIy  and  Holyhad,  Dr  C.  C. 
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A  chunicleiittlc  of  . 
luddermcB  wi(fa  which  Lhe  inavflia 
of  wind  veiocily  occun.  At  m 
Ilw  njffilng  of  the  nirf  are  an  be 

the  wind  produdng  Jt 


nblow 
stcba  «  tfaip.    If  iqiuUs 


"  line  iquiilb.' 
feature  ol  >  line  tqiull  it  thu  a 
number  of  pita*  armnged,  roughly 
■paUng,  la  (  itralghi  or  ilighlly 
curved  line  acroa  the  country 
eipeiience  a  ^milar  tequence  of 
evenu  at  the  aame  time,  aad  the 

,  country    u    a    Inmt    advaodug 
I  Dcariy  nniformly  thnHighout   its 
Icnph.    Thb  march  of  a  linear 
front  givn  the  impTrmion  of  a  wave 
(lb*i*a  br  pcrahBliA  fMB  tte    Or  bore  with  an  advancing  front 
^/^T^,C^Tm«^  '"^'^  of  mile,  long,  ».«piug 
SnaJi,  tluc  can  bo  identiSed  fnm   the 

Uae  of  occumnce  tif  the  varloui 
changn  at  different  place*.  The  aaodated  eveuti  are  vny 
well  marked  by  thoie  Temrded  [or  the  line  of  iquall  of 
the  and  of  Auguit  1906  (fig.  3).  They  (omprlie  a  tudden 
Increaae  of  wind  with  a  wer  of  direction  of  45*  to  90%  ih  audden 
liie  of  prcHurc  known  b  France  ai  the  crxJul  J'srof*.  and  ill 
Germany  ai  the  Grmiiler  Najt.  a  pronounced  arul  permaneiit 
fall  at  temperature,  and  a  ibower  of  rain,  hail  or  mow.  While 
thae  vtrioui  pheoomerM  art  indicated  all  along  the  advandng 
line  thrir  bteotiiy  may  bo  very  different  at  different  poinii 
•long  it.  TheaquaQ  often  eihibitt  greater  violence  in  the  middle 
portiop,  and  it  becomes  more  inteoae  a*  the  whole  line  adranco. 
In  the  moit  fully  developed  portioni  the  weather  phenomena 
take  the  form  of  (huBdenlormi  with  violent  wind  and  rain. 
The  course  of  eventi  in  a  typical  line  iquall  hai  been  nH»t  care- 
fully woAed  out  by  R.  G.  K.  Lemplert  in  a  paper  on  the  "  Line 
Squall  "  of  the  Stii  of  February  IQ06  IQaarl.  Jam.  Rtr.  UtI. 
Sec.  voL  nili.).  Fig.  4  (reproduced  from  the  papen)  ihowa 
the  aucceBEve  poutioru  of  the  line  of  the  front  from  which  ita 
rale  of  travel  can  be  eitimatid.  The  line  of  advance  of  a  line 
iquall  ii  generally  from  lome  pi^t  between  aonlli  and  north 
on  the  wcitem  ^e,  the  change  of  wind  being  from  a  warm 
loutherly  or  weiterly  wind  to  a  colder  westerly  or  northerly 
one.  So  far  ai  is  known  to  the  writer  there  la  no  case  of  a  line 
■quail  exhibiting  a  backing  wind.  The  date  and  direction  of 
advance  aj^xor  10  be,  generally  ipeaking,  those  of  the  final 
wind,  but  in  cases  where  the  thunderstorms  are  developed  there 
b  a  loca]  violence  of  the  wind  bearing  no  relallon  to  the  bobaric 
dislributloD  of  the  final  wind. 

Endeavours  have  been  made  to  explain  the  phenomena  of 
line  squalls  as  due  to  vorlei  motion  ol  particular  character. 
The  violent  wind  blowing  out  In  front  d  the  itorm  is  part  of 
ibe  cireulstion  of  a  vonei  with  horitontal  siis.  It  supplies 
the  air  for  the  rainfall  of  the  slalionl  in  front.  Its  place  is  taken 
by  descending  air  at  the  back,  which  becomes  in  its  turn  the 
surface  lopply  lor  stations  lanhec  b.    But  such  an  ei^anatlon 


I  many  ways  incompleted^  Althoogh  perh^n  If  the  wind 
3  in  a  vertical  plane  wen  pblted  there  might  be  some 
c  of  drtulation  in  the  mathematical  icnse  by  integrating 
L  closed  curve,  yet  the  idea  of  circulation  in  a  vertical 
i  suggesting  the  primary  constitution  of  the  phenomena 
Inadequato.  The  change  of  air  which  lakes  fjace  during 
■age  of  the  Une  squall  is  altogether  different  fnnn  that 
e  would  get  by  t"**^"c  the  surface  air  through  a  complete 
cycle  and  condensing  a  large  quantity  of  water  vapour. 
•ay.    If  vertical  drculatim  were  complete  the  air  mmld 


batir.   Kail  ind  thunder  Mornu  occurred  in  the  ngioB  to  the  SBM  of 

the  dotted  Hoc. 

return  to  the  surface  wanned  and  dried.  A  few  revohition* 
would  produce  a  very  considerable  elevation  of  temperature. 
The  air  which  remains  after  the  passage  of  a  line  squall  is,  how- 
ever, distinctly  colder,  of  an  entirely  different  hind  from  that 
which  it  leplaoaand,  in  those  cases  which  have  been  invcsligated, 
can  be  traced  back  to  a  different  point  of  the  compass.  More, 
over,  the  smallness  of  vertical  dimensiona  in  the  atmosphere  as 
compsred  with  the  lioriiont&l  dimensions  makes  it  difficult  to 
allow  that  there  is  resliy  room  for  an  effective  vortex  with  a 
horiiontal  axis.  To  carry  air  up  5  m.  and  bring  it  back  again 
would  practically  deprive  It  of  all  its  moisture  and  raise  its 
temperature  79°  F.  Yet  5  m.  would  be  a  very  imsll  allowanca 
for  the  boTisontal  q»read  of  the  phenomena  of  the  squalL 

The  sudden  replacejnent  of  warm  air  by  cold  with  a  change 
of  wind  seems  much  more  Likely  10  be  associated  with  the  Booding 
of  the  country  by  an  advancing  sweep  of  cold  air.  The  pressure 
changes  are  coniiniions  h  tlie  old  layer  and  in  the  new 
layer,  but  discontinuous  with  vatybig  degrees  of  disconiinuiiy 
along  the  line  of  junction,  where  instability  of  the  upper  air 
may  be  Kt  up.  Fig.  J  shows  the  discontinuity  of  pressure  in 
the  example  discussed  by  Mr  Lenipfert.  It  is  clear  that  as 
Ihe  discontinuity  ol  preuure  becomea  accentuated  there  aiiK 
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in  the  locatiiia  on  the  line  of  advadce 
very  iteep  prmute  gradii 
thtn  are  arnnpoading 


icds.    The 

/  tbcretoR  be  Utri- 

buted  to  the  breakdown  of  the  dynimi- 


alt, 


under  the  itren  ol 


From  tbii  point  of  view  the  pheno- 
meiu  ol  Che  line  tqudl  ue  to  be 
Tcguiled  u  a  developmoit  of  (he 
ordinuy  phenomeiii  of  the  V-ihaptd 
depiesiiOD.  A  ludden  change  of  wind 
■ad  a  line  of  rain  that  pan  over  the 
countty  with  the  velocity  of  the  lame 
outer  at  that  of  the  following  wind 
an  quiU  ccmmoD  feature!  of  the  S.W. 
quadrant  of  a  ^donic  depiesaioa,  and 

poaitiou  of  currenti  of  different  tem- 
perature coming  from  different  regions 
but  fnimini  adjacent  componenti  of 
aupply  for  the  depreauon. 

Eumples  of  all  degrees  between  the 

comparatively  unimportant '  rain  tine 

add    the    most    violent    tomado-Uke 

BQuall  could  be  put  side  by  aide  with 

'    '    the  typical  pressure, 

.  weather  changes  are 


the  example  quoted  In  the 
Bislery  ej  Svface  Air  Cam*!, 
O.  publicalion,  No.  174.  I9°«l 


violent  and  destructive  (om  is  shown  b  the  reconb  tic  the 
ist  of  June  190S.  In  the  record  for  Kew  the  squall  of  wud 
which  destroyed  a  number  of  the  lierl  of  Busfacy  Avorac  ^ 
shown  as  lasting  for  a  very  long  peiiod  (£g.  6). 

A  line  squall  ol  historic  intereU  b  tb*t  which  opeiied  H3I-S. 
"  Eurydice  "  off  the  Ule  of  Wight  on  the  14th  vl  Macdi  1S7S. 
The  occunence  a  discusHd  by  the  Hod.  Ralph  AberDmuby  in 
iSft)  IQtHri.  Jimm,  Ray.  Ucl.  S«.  I.  i;i)  and  pwviouily  by  th« 
Bev,  Mr  Clemcnthey  (Symon't  Uil.  Ubj.,  April  iS;S).  The  shift 
of  wind  in  this  case  appears  (o  have  be«n  from  west  to  nonlir 
and  the  change  in  the  wind  was  accompanied  by  the  tnnsiiiaDS 


s  belongi 


le  Quarleriy  WeaAa  Iiip»l,  f  t 


uncil  art  nrf 
which  6c.  ; 


Wbalevei  ex{daiiatiaii  may  be  ^ven  <i  the  cause  and  otigiii 
if  the  phenomena  of  line  squalls,  it  must  take  accDuni  of 
he  fact  that  a  first  squall  is  often  rucccedcd  by  olhen  of 
'    "      "'         ■      ' ■   f  than  the  finl_ 


After 


e  sudden  shift  ol  wind,  i 


itale.  The  wtum  southerly  wind  reiuen*  itself, 
out  again  by  asaiher  illack,  and  uliimaiely  the  co 
tbefield.  It  iseasy  IDSuggeil,  butalpiaent  not  c 
tbe  course  of  replacemtnt  of  (he  warm  wind.    Uppe 

dangerous,  both  for  the  apparatus  and  the  obsi 
may  he  possible  to  trace  the  acluat  course  of  events  1 
of  rounding  ballobns  supplemented  by  observations 
balloon  by  means  of  theodoUlcL 
Little  has  been  Bid  about  the  actual  Force  of  (he 


ipanying  wtaihir 
less  to  tbe  originil 
vlf,  but  is  drivTa 
le  cold  wind  balds 


Fig.  7. — "  Eurydia  "  Squall,  In 


SQUAW— SQUIRREL 
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nfsud  the  figures  hUherto  obttlned  as  final;  moreover,  the  large 
wind  force  in  aqualls  is  probably  subject  to  large  local  variations, 
the  difference  between  tne  record  of  the  squall  of  the  ist  of  Tune 
1908  at  Kew  and  Shepherd's  Bush  suggests  that  it  may  have  been 
much  stronger  at  Bushey,  where  the  damag^e  was  done.  The  highest 
velocity  in  a  gust  hitherta  recorded  upon  instruments  belonging  to 
the  ofhce  is  106  5  m.  per  hour  at  Pendennis  Castle  on  the  I4tn  of 
March  lOps*  GaJe  force  is  defined  for  the  purposes  of  the  meteoro- 
logical office  as  that  of  a  wind  which  has  an  average  velocity  during 
an  hour  of  38  m.  per  hour.  According  to  Simpson  s  results  at  Scilly 
or  Holyhead,  where  the  exposure  is  good,  a  wind  that  just  got  within 
the  reckoning  of  gales  would  reach  44  m.  per  hour  in  the  ordinary 
gusts,  with  occasional  records  of  51  m.  per  hour.  Saualls  with 
velocities  reaching  ^5  m.  per  hour  are  not  uncommon,  ana  the  range 
of  wind  velocity  which  constitutes  a  squall  may  be  anything  between 
40  m.  an  hour  and  upwards  of  100  m.  an  hour.  (wTN.  S.) 

SQtJAWt  the  anglicized  word  for  woman  among  the  North 
American  Indians;  the  Massachusetts  Indian  form  is  1911a  or 
sckqua,  the  Narraganset  i^Kdiw,  the  Cree*  eskwuo,  Delaware 
ifckqueu,  kkqueu,  &c.  It  is  also  used  in  oompotition  with  names 
of  animals  to  dienote  the  female. 

SQUIB,  supposed  to  be  derived  from  the  German  word  scHeben, 
to  po^  or  shove  forward  with  a  sUding  movement,  the  name  for 
A  projected  kind  of  fiiewosk  that  is  flung  out  of  a  groove  and 
breaks  with  a  flash  and  a  clatter.  Hence,  in  the  literary  sense, 
A  squib  is  a  slight  satirical  composition  put  forth  on  an  occasion; 
and  it  is  intended  that  it  should  make  a  noise  by  its  explosion, 
not  by  the  possession  of  any  permanent  importance.  Steele 
says,  in  the  Tatler,  that  "  squibs  are  those  who  in  the  common 
phrase  of  the  world  are  cali'd  libellers,  lampooners  and  pam- 
phleteers," showing  that,  at  the  beginning  of  the  x8th  century, 
the  man  who  composed  the  satire,  as  well  as  the  satire  itself, 
was  called  a  squib.  Swifl  speaks  of  the  rapidity  with  which 
these  little  Uterary  fireworks  flew  about  from  fJace  to  place,  and 
be  hinuelf  was  a  proficient  in  the  making  of  XMisy  squibs. 
Perhaps  the  best  type  of  a  squib  in  English  literature  is  Gray's 
CaniidaUt  which  was  written  and  drpilated  among  the  electors 
in  1764,  when  Lord  Sandwich  was  canvassing  for  the  office  of 
high-steward  of  the  university  of  Cambridge.  The  object  of 
this  poem  was^  by  ridicule  and  defamation,  to  injure  Lord 
Sandwich's  prospects  of  success.  When  once  the  election  was 
over  the  verses  served  no  further  purpose,  and  they  have  sur- 
vived simply  in  consequence  of  their  fluent  wit  and  of  the 
reputation  of  the  great  poet  who  composed  them.  (See  also 
Lampoon.) 

SQUILL*  the  name  tinder  which  the  bulbous  root  of  Urginea 
Scilla  is  used  in  medicine.  It  belongs  to  the  natural  order 
Liliaceae.  The  name  of  "  squill "  is  also  applwd  by  gardeners 
to  the  various  species  of  SciUa,  The  medieval  squill  is  a  native 
of  the  countries  bordering  the  Mediterranean,  and  grows  from 
the  sea-level  up  to  an  elevation  of  3000  ft.  The  bulbs  are 
globular  and  of  large  size,  often  weighing  more  than  4  lb. 
Two  varieties  are  met  with,  the  one  having  white  and  the  other 
pink  scales.  They  are  collected  in  August,  when  they  are 
leafless,  the  membranous  outer  scales  being  removed  and  the 
fleshy  portion  cut  transversely  into  slices  and  dried  in  the  sun. 
These  are  then  packed  in  casks  for  exportation..  They  are 
chiefly  imported  into  the  United  Kingdom  from  Malta.  When 
redu<xd  to  powder  and  exposed  to  the  air  the  drug  rapidly 
absorbs  moisture  and  cakes  together  into  a  hard  mass. 

Squill  has  been  used  in  medidne  from  a  very  early  period.  The 
ancient  Greek  physicians  |»cscribed  it  with  vineear  and  honey 
almost  in  the  same  roanntf  as  it  is  used  at  present.  The  composition 
of  the  drug,  first  efficiently  studied  by  Merck  in  1878,  is  very  com- 
plex. The  chief  constituent  is  tciUttoxin,  a  bitter  and  intensely 
irritant  principle.  A  somewhat  similar  substance,  seiliipiain,  is  also 
phvsidogically  active.  The  bitter  gluconde  scUlin^  or  sciUaint  is 
ummportant.  The  bulb  also  contains  mucilage,  and  a  considerable 
quantity  of  an  irritant  renn.  It  has  been  shown  that  a  definite 
action  on  the  heart  is  not  obtainable  unless  so  lar^  a  dose  of 
squill  is  given  that  some  gastro-intestinal  irritation  or  even 
inflammation  is  set  up  by  this  resin.  The  dose  of  squill  is  from 
I  to  3  grains.  Of  the  numerous  pharmacopoeial  i^^parations  only 
three  are  c^  any  importance:  the  s^p  of  squill,  composed  of 
one  part  of  squin,  eight  of  dilute  acetic  acid  and  four  of  sugar; 
the  PUula  Ipecacuanhae  cum  SciUa,  in  which  ipecacuanha  and 
opium  are  the  chief  constituents;  and  the  tincture  of  squill,  which 
19  still  widely   used,  oaade  by  macerating  one  part    01   squill 


with  five  of  alcohoL  The  action  of  the  drug  is  that  of  a  cardiac 
stimulant,  with  three  important  further  moptfties  all  dependent  on 
its  irritant  constituents.  Even  in  small  doses,  such  as  will  not 
affect  the  heart,  it  is  a  gastro-intestinal,  a  bronchial  and  a  renal 
irritant.  The  two  latter  properties  constitute  it  a  powerful 
expectorant  and  a  fairly  active  diuretic  The  drug  must  not 
be  given  alone,  owing  to  its  irritant  action.  It  is  very  frequently 
given  as  a  diuretic  in  cardiac  cases  in  the  form  ot  a  pill  containing 
one  grain  each  of  mercury,  digitalis  and  squill.  ComUned  with 
a  seoative,  such  as  opium;  it  may  be  given  in  chronic  bronchitis.  It 
must  not  be  given  m  acute  bronchitis,  which  it  only  aggravates: 
nor  in  phthisis,  which  is  invariably  accompanied  by  a  nypersensitive 
state  of  the  alimentary  tract.  For  similar  reasons  squill  ^ould 
not  be  given  in  any  form  of  Brwht's  disease.  The  textbook  pro- 
hibition against  its  use  in  acute  Bright's  disease  should  certainly  be 
extended  to  chronic  nephritis  in  ul  its  forms.  The  use  of  this 
irritating  drug,  while  stul  extensive,  is  yeariy  diminishing.  It  does 
not  accomplish  anythine  that  may  not  otherwise  be  «:hieved  at  less 
cost  to  the  secreting  sunaoes  of  the  patient. 

An  allied  q;>ecies,  Urginea  indicaf  is  tued  in  India  in  the  same 
manner  as  the  European*q>edes.  The  true  squills  are  represented 
in  Great  Britain  by  two  ^>edes,  SciUa  auium9$alis  and  S.  vema. 
The  former  has  a  racemose  inflorescence  and  leaves  appearing  in 
autumn  after  the  flowers;  the  latter  has  the  flowers  atranged  in  a 
corymbose  manner,  leaves  appearing  in  q>ring,  and  is  confined 
to  the  sea-coast.  Several  species  are  cultivated  in  gardens, 
5.  bifolia  «nd  S.  sibiriea  being  remarkable  for  their  beautiful 
blue  flowers,  which  are  produced  in  early  spring;  Chinese  squill 
is  S,  ckinensis,  a  half-hardy  q>edes;  Roman  squill  is  a  popular 
name  for  species  of  BeUewUia,  a  genus  now  generally  included  la 
Hyacinlhus',  striped  squill  is  Pusckkinia  scilloideSf  a  liliiceOus 
plant  resembling  the  squill  in  habit. 

SQUINCUt  possibly  a  corruption  of  sconce  (French  equiva- 
lents are  pendetUive,  ^ompg),  the  term  in  architecture  aj^lied 
to  a  corbelling  out  by  means  of  arched  rings  in  stone  thrown 
across  the  angles  of  a  square  tower,  to  carry  an  octagonal  spire 
or  a  dome.  The  earliest  examples  are  found  in  the  palaces  of 
Serbittan  and  Pinuabad  constructed  by  the  Sassanian  dynasty 
(a.d.  350-450),  and  in  the  mosque  at  Damascus,  where  it  takes 
the  form  of  a  niche.  In  early  French  Romanesque  work  a  small 
niche  with  additional  rings  above  is  employed;  a  greater  impor- 
tance is  sometimes  given  by  small  shafts  at  the  sides,  of  which 
there  are  examples  in  the  Coptic  churches  of  Egypt,  and  in 
France  in  the  cathedral  at  Le  Puy  and  the  church  of  St 
Martin  at  Dijon.     (See  Pemdemuve.) 

SQUIMT  (possibly  connected  with  Swed.  svinka,  to  flinch; 
O.  Eng.  swiccaHf  avoid),  properly  an  adjective  meaning  looking 
different  ways,  hence  oblique,  indirect  vision,  particularly  a 
strabismus,  an  affection  of  the  eyes  consbting  in  non-coincidence 
of  the  optic  axes  (see  EVE,  {  Diseases;  and  Vision).  In  architec- 
ture "squint"  is  used  of  a  slit  or  opening  usually  on  one  or. 
both  sides  of  the  chancel  arch,  giving  a  view  of  the  altar  from  the 
transepts  or  aisles;  it  is  also  styled  "  hagioscope  "  (q.v.). 

SQUIRB,  an  abbreviated  form  of  "  esquire  "  (q.v.),  originally 
with  the  same  meaning  of  an  attendant  on  a  knight.  In  this 
form,  however,  the  word  has  developed  certain  special  connota- 
tions. Thus  in  Enghmd  it  is  used  partly  as  a  courtesy  title, 
partly  as  a  description  of  the  chief  landed  proprietor,  usually 
the  liord  of  the  manor,  in  a  parish  the  lesser  proprietors  being 
I  "  gentlemen  "  or  yeomen.  In  some  parts  also  it  is  not  uncom- 
mon for  the  title  of  "  squire  "  to  be  given  to  small  freeholders 
of  the  yeoman  class,  known  in  Ireland  half  contemptuously  as 
"  squireens."  In  the  Um'ted  States  the  title  has  also  survived 
as  applied  to  justices  of  the  peace,  local  judges  and  other  digni- 
taries in  country  districts  and  towns.  In  another  sense  "  squire  " 
has  survived  in  its  sense  of  "  attendant,"  "  to  squire  "  being 
used  so  early  as  Chaucer's  day  as  synonymous  with  "  to  wait 
upon."  A  "  squire  of  dames  "  is  thus  a  man  very  attentive 
to  women  and  much  in  their  company.  Footpads  and  high- 
waymen were  termed  sometimes  "  squires  of  the  pad  "  as  well 
as  "  gentlemen  of  the  road." 

SQUIRREL  (Fr.  icureuil),  properly  the  name  of  the  well- 
known  led,  bushy-tailed  British  arboreal  mammal,  Sciurus 
vulgaris,  typifying  the  genus  Sciurus  and  the  family  Sduridae, 
but  in  a  wider  sense  embracing  all  the  rodents  included  in  this 
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H  fclr  ncAlTy  HlLkd  gnun. 


:a  rhe  chAiAcIeTUtifi  of  Ih« 
It  iqutrTel-lilte  geccn  by  which 

,      X  ROOBHTlA. 

WBat  may  be  called  typical,  that  li  ta  lay  artwreal,  *quijTels 
an  found  thiougfaout  the  grcata  part  of  rht  troplcaj  and  tfinp^T- 
ate  regions  of  both  heoiIiphereA,  although  they  are  abfleut  both 
from  Madagsacar  and  Auatialaala,  The  ipedea  are  botl)  largest 
and  molt  oumeniua  m  the  tnqiifa.  and  leach  their  greatest 
developmeDl  In  the  Malay  countiiefl.  Sqiurreli  vary  in  liie 
from  animala  no  larger  tlian  a  mousey  luch  as  Nantmiciunii 
imtiHus  of  Bomeo,  oi  JV.  niinUui  of  Wot  Africa,  to  others  as 
large  ai  a  cat,  such  as  the  black  aod  yellow  Ratufa  bUolor  of 
Bunna  and  the  Malay  area.  The  larger  ipedes,  aa  might  be 
expected  fiom  theli  facaviei  buHd,  an  somewhat  leaa  strictly 
arboreal  in  their  habits  than  the  smaller  one*.  The  common 
squirrel,  whose  habits  are  too  well  known  to  need  special  descrip- 
tion, ranges  over  the  whole  of  Europe  and  Northern  Atia,  from 
Ireland  to  Japan,  and  flora  I^pland  to  tfortb  Italy;  but  sped- 
mens  from  diderent  parts  of  this  wide  range  diSer  so  much  in 
colour  as  to  constitute  distinct  races.  Thus,  while  the  squirrels 
of  north  and  west  Europe  are  of  the  bright  red  colour  of  the 
British  animal,  those  of  the  mountainous  regions  of  southern 
Europe  are  of  a  deep  blackish  grey;  while  those  from  Siberia 
are  a  clear  pale  grey  colour,  with  scsrcely  a  tinge  of  rufous. 
There  is  slso  a  great  seasonal  change  in  appearance  and  colour 
in  this  squirrel,  owing  to  the  ears  losing  their  lufts  of  hair  and 
to  the  bleaching  of  the  tali.  The  pairing  time  of  the  squiml 
iifromFehruarytoApril;andarter  a  period  of  gstation^ of  about 
thirty  days  the  female  brings  forth  from  three  to  rune  young. 
In  addition  to  all  sorts  of  vegetables  and  fruits,  the  squiuel  is 
exceedingly  fond  of  animal  food,  greedily  devouring  mice,  small 
birds  and  eggs.  The  squirrels  of  the  typical  genus  Sciurui  are 
unknown  in  Africa  south  of  the  Sahara,  but  otherwise  have  a 
distribution  co-eilensive  with  the  rest  of  the  farnQy. 

Although  the  English  squirTcl  is  a  beautiful  tittle  animal. 
It  is  surpassed  by  many  of  the  tropical  members  of  the  group, 
and  especially  h)/  those  of  the  Malay  counlrie*.  where  neariy 
bU  the  Ipedes  are  brilliantly  marked,  and  many 


The  Buimese  Rcd-bc1li«! '. 
with  variously  coloured  bngit 


tripes  along  thrir  bodies, 
to  a  considerable  extent 


taken  to  quarter  Itiell  b  the  immediate  neighboatlioad  of  hornsa 
babitatiant.  It  has  been  geaenlty  supposed  that  tben  is  ooly 
one  palm-squinel  throughout  lodia,  but  there  aie  really  tn 
distinct  types,  each  with  local  modificatiODS.  The  £nt  nr 
typical  pajm-sqjirrel,  Piinomlmitis  palnianim,  inluibits  Madns, 
bas  but  three  light  stripes  on  the  back,  and  ihovs  a  Tufws  band 
oo  the  under-side  of  the  base  of  the  taiL  la  Penmnt's  palo- 
squlrrel.  F.  pammii,  on  the  oiher  bsnd,  thae  is  a  pair  of  [lioi 
additional  lateral  white  stripes,  making  five  ia  alt,  and  the 
under-surface  of  the  tail  is  uniformly  wbiti^  olive.  As  this 
spedes  has  been  obtained  in  Sural  and  the  Punjab,  it  ia  belin-td 
to  be  the  northern  type.  One  Oriental  spedes  tScinnu 
ciwice^)   presents  almost    the  only  known   inttaoce  aowef 

distinctly  omamenial  cost,  corre^unding  to  tlie  breeding 
plumage  of  birds,  i^or  the  greater  part  of  the  year  the  aninul 
is  of  a  uniform  grey  colour,  but  about  Deomber  its  back 
becomes  a  brilliant  oiaoge-yellaw,  which  lasts  Dutil  about  Man±, 
when  it  ia  agsin  replaced  by  grey.  The  squirrel  shown  in  the 
illustratioB  is  a  native  of  Burma  and  Tenasserim,  and  is  dcody 
allied  to  S.  taniapi,  but  goes  throu^  no  leaWnil  daoge 
of  colour. '  Another  Burmese  squirrel,  S^  kariitffomi,  i^eTi  a 
regards  colour  in  a  remarkable  manner  from  all  other  koowa 
membos  of  the  group.  It  is  a  medium-slsed  tptar*  tti  ■  pile 
creamy  buff  colour  above,  lighter  benesth,  and  with  a  wbiii^ 
tail,  while  it  is  further  chsnctericed  by  the  absence  of  tbe  fint 
upper  premolar,  which  shows  that  it  is  .not  an  albino  or  \ak 
variety.  Two  examples  were  obtained  by  Captain  H.  IL 
Harington,  of  one  of  the  Ptmjabi  rc^ments,  on  tbe  Upprr 
Chindwin  river.  It  may  be  ulded  that  generic  subdivTBoca 
of  the  squirrels  are  based  mainly  on  the  character  of  the 
skull  and  teeth.  That  they  are  essential  is  evident  fmn  the 
circumstance  that  the  African  ipiny  squirrels  Xtnti  (see  Srkt 
SqinuEl)  come  between  Sciunu  and  some  of  the  otlber  Afiioa 
genera-  (R-U*) 

EqDIHREL  HOHKET,  the  English  name  tt  a  small  goUra- 
haired  South  American  monkey,  commonly  known  as  Ckrpt- 
Arii  ttinrta;  and  also  applied  to  the  two  other  members  at  the 
tame  genus,  whoae  collective  range  extends  from  Costa  ttja  » 
Bolivia  and  Braiil.  It  has,  however,  been  prcqined  to  Iran^ 
tbe  name  CbysMri*  to  the  marmosets  of  the  genus  Hafdi, 
to  which  It  i>  stated  to  have  been  ori^niUy  a^^jlied,  and  to 
replsce  it  by  Jnimtrij.  The  squirrel-monkeys  were  fomieHy 
(lasied  with  the  douroucoulis  (see  Docioccoiiu),  but.  oo  accnuil 
of  their  brain-structure,  they  have  been  ttansfeired  to  ibe 
Cebinae  (see  Capdchik-Moniey),  from  the  otber  membetiof 
which  they  diSer  by  their  practically  non -prehensile  tails  lod 
smaller  site,  while  they  are  further  distinguished  by  their  tora- 
paiativdy  large  eyes  and  the  backward  prolongUion  of  the 
hinder  part  of  the  bead.  They  are  exceedingly  pretty  little 
monkey*.     (See  Piuutei,}  (r.  L.*) 

SRIKAOAl,  capiisl  of  the  state  of  Kasfanur,  in  Northoi 
India,  sijoft.  above  lea-level,  oo  both  banks  of  tbe  river  Jbehua. 
which  winds  through  the  dty  with  an  average  width  of  So  yds. 
and  Is  crossed  by  seven  wooden  bridges.  The  booses  ocnpr 
a  length  of  about  3  m.  and  a  breadth  of  about  i)  a.  on  eittia 
side  of  the  rivet;  but  the  greater  part  of  the  dty  lies  oo  ibc 
right  bank.  No  two  buDdings  are  ahke.  The  curious  gragpiif 
of  the  bouses,  the  frail  tenements  of  the  poor,  the  substantbl 
mansions  of  tbe  wealthier,  the  curious  carving  of  some,  lit 
balconiet  of  others,  the  irregular  embankmeo;  and  the  dkos- 
tains  bi  tbe  luckground,  form  a  quaint  and  pictuRsqiie 
spectacle.  Area,  3 J9S  acres.  Pop,  (7901),  111.618.  The  di» 
is  exposed  to  both  lire  and  flood.     In  18^3  iix  of  the  scna 
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the  historic  industry  of  shawl-weavmg  is  now  practically  eitinc*- 
Thelossof  the  French  market  after  the  war  of  1870  was  fcDimd 
by  the  fanune  of  iB;7-i87!i,  which  diove  many  of  llie  watm 
into  tbe  Punjab,  and  the  survivors  have  Uken  to  ihe  maaafK- 
ture  of  carpets.     Other  industries  are  paper,  katbo-.  ptfle 
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mAch^,  snver  tnd  ooppte  ware,  wood-carving  and  boat-making. 
The  three  chief  routes  of  communication  with  India  are:  (i) 
along  the  Jhelum  valley  to  Murree  and  Rawalpindi,  which  has 
been  opened  throughout  for  wheeled  traffic  (195  m.);  (a)  over 
the  Banihal  pass  (9200  ft.  above  the  sea)  to  Jammu  (163  m.); 
(3)  over  the  Pir  Panjal  pass  (11,400  ft)  to  Gujrat  (tSo  m.)* 

See  Sir  Walter  R.  Lawrence.  Tic  VaUe^  of  Kashmir  (1895); 
M.  A.  Stein,  Cknnide  of  the  Kings  0/  Kashmir  (1900). 

SRIRANGAM,  or  Serincrak,  a  town  of  British  India,  in 
Trichinopoly  district,  Madras  presidency,  a  m.  N.  of  Trichinopoly 
dty.  Pop.  (1901),  23,039.  It  stands  on  an  island  of  the  same 
name,  formed  by  the  bifurcation  of  the  river  Cauvery  and  by 
the  channel  of  the  Coleroon.  The  town  b  celebrated  for  its 
great  temple,  dedicated  to  Vishnu,  composed  of  seven  square 
enclosures,  one  within  another,  and  350  ft.  distant  from  each 
other.  Each  enclosure  has  four  gates  with,  high  towers,  placed 
one  in  the  centre  of  each  side  opposite  to  the  four  cvdinal 
points.  The  successively  widening  enclosures  and  the  greater 
elaboration  of  the  outer  as  compared  with  the  inner  buildings 
mark  the  progress  of  the  shrine  in  fame  and  wealth.  The  outer 
wall  of  the  temple  is  not  less  than  4  m.  in  circumference.  Not 
far  distant  is  the  smaller  but  more  beautiful  Jambukeswaram, 
a  temple  dedicated  to  Siva.  From  1751  to  1755  the  island  and 
its  pagodas  were  the  object  of  frequent  contests  between  the 
French  and  the  English. 

STAAL.  MARGUBRITB  JBANNB  CORDIBR  DBLAUNAT. 
Baeonne  oe  (1684-17  50),  French  author,  was  bom  in  Paris 
on  the  30th  of  August  1684.  Her  father  was  a  painter  named 
Cordier.  He  seems  to  have  deserted  her  mother,  who  then 
resumed  her  maiden  name,  Delaunay,  which  was  also  adopted 
by  her  daughter.  She  was  educated  at  a  convent  at  Evreux, 
of  which  Mme  de  la  Rochefoucauld,  sister  of  the  author  of  the 
Maximes,  was  superior.  Here  she  became  attached  to  Mme  de 
Grieu,  who,  being  appointed  abbess  of  the  convent  of  St  Louis 
at  Rouen,  took  her  friend  with  her.  Mile  Delaunay  lived  there 
until  1 7 10  in  the  enjoyment  of  the  utmost  consideration.  There 
she  held  a  little  court  of  her  own,  which  included  Bnmel,  the 
friend  of  Fontenelle,  the  sieur  de  la  Rey  and  the  ablxfi  Vertot. 
She  describes  her  own  first  passion  for  the  marquis  de  Silly,  the 
brother  of  a  friend  with  whom  she  was  visiting.  Her  affection 
was  not  returned,  but  she  entered  on  a  correspondence  with 
him  in  which  she  plays  the  part  of  director.  After  the  death 
of  her  patron,  Mme  de  Grieu,  poverty  compelkd  her  to 
enter  the  household  of  the  duchesse  du  Maine  at  Sceauz  in 
the  capacity  of  femmt  de  chambre.  Her  literary  talent  soon 
manifested  itself  in  the  literary  court  of  the  duchess,  and  secured 
for  her,  among  other  friendships,  the  somewhat  undesirable 
admiration  of  the  ahh€  Chaulieu.  Tbe  duchess  is  said,  but  chiefly 
on  the  waiting -lady's  own  authority,  to  have  been  not  a  little 
jealous-  of  her  attendant.  Enough,  however,  is  known  of  the 
duchess's  imperious  and  capricious  temper  to  make  it  improb- 
able that  her  service  was  agreeable.  Mile  Delaunay,  however, 
enjoyed  a  large  share  of  her  confidence  and  had  a  considerable 
share  in  drawing  up  the  Mimoire  des  princes  Ugitimes  which 
demanded  the  meeting  of  the  states-general.  She  was  implicated 
in  the  affair  of  the  Cellamare  conspiracy,  and  was  sent  in  1718 
to  the  Bastille,  where  she  remained  for  two  years.  Even  here, 
however,  she  made  conquests,  though  she  was  far  from  beaut^ul. 
Her  own  account  of  her  love  for  her  fellow  prisoner,  the^evalier 
de  M6nil,  and  of  the  passion  of  the  chevalier  de  Maisonrouge, 
her  gaoler,  for  her,  is  justly  famous.  She  returned  on  her 
liberation  to  the  service  of  the  duchess,  who  showed  no  gratitude 
for  the  devotion,  approaching  the  heroic,  that  Mile  Delaunay 
liad  shown  in  her  cause.  She  receiver)  no  promotion  and  still 
had  to  fulfil  the  wearisome  duties  of  a  waiting-maid.  She  refused, 
it  is  said,  Andr6  Dader,  the  widower  of  a  irife  more  famous  than 
himself,  and  in  1735,  being  then  more  than  fifty,  married  the 
Baron  de  StaaL  Her  dissatisfaction  with  her  position  had  be- 
come so  evident  that  the  duchess,  afraid  of  losing  her  services, 
arranged  the  marriage  to  give  Mile  Delaunay  rank  suffident 
to  allow  of  her  promotion  to  be  on  an  equality  with  the  ladies 
of  the  court.  On  this  footing  she  remained  a  member  of  the 
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housdiold.    It  was  at  this  time  that  she  becune  the  friend  and 

correspondent  of  Mme  du  Deffand.    She  died  at  Gennevillien 

on  the  X5th  of  June  175a    Her  Mimoires  appeared  about  five 

years  later,  and  have  often  been  reprinted,  both  separately  and 

in  collections  of  the  memoirs  of  the  17th  and  x8th  centuries,  to 

both  of  which  the  author  bebnged  both  in  style  and  character. 

She  has  much  oi  the  frankness  and  seductive  verve  of  Mme 

de  S6vign6  and  her  contemporaries,  but  more  than  a  little  alloyed 

with  the  sensibilUi  of  a  later  time.    It  may  be  doubted  wheUier 

she  does  not  somewhat  exaggerate  the  discomforts  of  her 

position  and  her  sense  of  thenL    In  her  lack  of  illusions  she  was 

a  child  of  the  x8th  century.    Sainte-Beuve  says  that  the  most 

fit  time  for  the  reading  of  the  Mimoires  is  the  late  autumn,  under 

the  trees  of  November.    But  her  book  is  an  extremely  yni"«"g 

one  to  read,  as  wdl  as  not  a  little  instructive.    The  humoun 

of  the  "  court  of  Sceaux "  are  depicted  as  hardly  any  other 

sodety  of  the  kind  has  ever  been.    "  Dans  cet  art  enjou6  de 

raoonter,"  says  Sainte-Beuve,  "  Madame  de  Staal  est  dassique." 

Bemdes  her  Mimoires  Mme  de  Staal  left  two  exoelleat  short 
comedies,  performed  at  the  court  of  Sceaux,  and  some  letters,  the 
answers  to  which  are  in  some  cases  extant,  and  show,  as  well  as  the 
references  of  contemporaries,  that  the  writer  did  not  exaggerate 
her  own  charm.  Her  Mimoires  were  translated  by  S.  Bathurst 
(1877)  and  by  C.  H.  Bell  (189a).  See  the  edition  (1877)  of  her 
Mimoires  by  M.  de  Lescure. 

8TABIAB,  an  andent  town  of  Campaftia,  Italy,  on  the  coast 
at  the  east  extremity  of  the  Gtilf  of  Naples  (mod.  Castellam- 
mare  di  Stabia).  It  was  dependent  upon  Nuceria  Alfatema 
{q.v.)  until  it  joined  the  revolt  against  Rome  in  the  Social  War 
(90  B.C.)*  In  89  it  was  taken  and  destroyed  by  Sulla,  and  iis 
territory  given  to  Nuceria  as  a  reward  for  fidelity  to  Rome.  The 
place,  however,  continued  to  be  visited  for  its  natural  beauties, 
its  mineral  brings  and  its  pure  milk.  Remains  of  fine  villas 
have  been  found  about  half  a  mile  to  the  east  of  the  modem 
town,  and  also  the  remains  of  a  temple  to  the  genius  of  Stabiae, 
which  no  doubt  occupied  the  same  site  as  it  had  done  in  Oscan 
times.  None  of  these  remains  is  now  visible.  The  town  was 
destroyed  by  the  eruption  of  a.d.  79  (in  which  the  dder  Pliny 
met  his  death),  but  was  soon  rebuilt  on  the  site  now  occupied 
by  the  modem  Castellammare.  Above  the  town  on  the  east  is 
the  Mons  Lactarius  (from  lac,  nulk).  Here  took  place  the  battle 
between  Narses  and  Teias  in  aj>.  553,  which  put  an  end  to  the 
Gothic  domination  in  Italy. 

See  M.  RuggieTOj  Scavi  di  Siahia  del  1749  al  1782  (Naples,  1881) ; 
J.  Bdodi,  Campanten,  and  ed.  p.  248  sqq.  (Breslau,  1890).    (T.AS.) 

STABLE,  a  building  in  which  horses  are  kept,  induding  the 
stall  in  which  they  stand,  furnished  with  manger  and  rack,  the 
room  in  which  the  harness  is  kept  and  attended  to,  the  loft  in 
which  the  hay  and  com  are  stored,  and  other  accessory  rooms,  &c. 
(See  Horse.)  This  is  the  current  usage,  but  the  word  was 
formerly  applied,  as  was  the  Latin  stabulum,  ».e.  standing- 
place  (from  tiarCf  to  sCand),  to  a  stall  or  endosure  for  all  kinds 
of  domestic  animals,  cows,  sheep,  &c  The  adjective  "  stable," 
meaning  firmly  established,  comes  directly  from  Latin  slabilis, 
also  from  stare,  to  stand. 

STABB,  BERNHARD  (1848-1906),  CSerman  Protestant  theo- 
logian, was  bom  on  the  nth  of  May  1848,  at  Amstadt,  in 
Thuringia.  He  studied  at  Ldpxig  and  Berlin,  and  in  course  of 
time  became  (1875)  professor  ordinarius  at  Giessen.  Once  a 
member  of  Franz  Delitzsch's  class,  he  became  a  convinced 
adherent  of  the  newest  critical  schooL  In  x88z  he  founded  the 
Zeitschrifl  filr  aUtestamentliche  Wissenschaft,  which  he  continued 
to  edit;  and  his  critical  history  of  Israd  {Geschichte  des  Volhs 
Israel,  2  vols.,  1887-1888 ;  vol.  ii.  in  conjunction  with  Oscar 
Holtxmann)  has  made  him  very  widdy  known.  With  C. 
Siegfried  he  has  revised  and  edited  the  Hebrew  lexicon,  Hebr, 
Wdrlerbuck  turn  Allen  Testament  (1893-1803).  Stade's  other 
works  indude  Vber  die  alttestamenUichen  VorsttUungen  vom 
Zustand  nock  dem  Tode  (1877),  Lehrbuch  der  hebr.  Grammalih 
(vol  1,1879),  AnsgewOhlU  ahademische  Reden  und  Abhandlungen 
(1899),  and  Biblische  Theologie  des  Alten  Testaments  (190S1 
&c.).    He  died  on  the  6th  of  December  1906. 

See  0.  Pfleiderer.  Devdopment  qf  Theoloa  (1890). 
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8TADB,  a  town  of  GermaAy  in  the  Pnusian  province  of 
Hanover,  situated  on  the  navigable  Schwinge,  3)  to.  above  its 
confluence  with  the  Elbe,  30  m.  N.W.  of  Hamburg  on  the  railway 
to  Cuzhaven.  Pop.  (1905),  10,837.  It  carries  on  a  number  of 
small  jnanufactures  and  has  som^  shipping  trade,  chiefly  with 
Hamburg,  but  the  rise  of  Harbuig  has  deposed  it  from  its  former 
position  as  the  chief  port  of  Hanover.  In  the  neighbourhood 
are  deposits  of  gypsum  and  salL  The  fortifications,  erected  in 
1755  and  strengthened  in  x8i6,  were  demolished  in  i88a. 

According  to  the  legend,  Stade  was  the  oldest  town  of  the 
Saxons  and  was  built  in  321  B.C.  Historically  it  cannot  be 
traced  farther  back.tban  the  loth  ceptuxy,  when  it  was  the  capital 
of  a  line  of  counts!  In  the  13th  century  it  passed  to  the  arch- 
bishopric of  Bremen.  Subsequently  entering  the  Hanseatic 
League,  it  rose  to  some  commercial  importance.^  In  1648  Stade 
became  the  capital  of  the  prindpality  of  Bremen  under  the 
Swedes;  and  in  17x9  it  was  ceded  to  Hanover,  the  fate  of  which  it 
has  since  shared.    The  Prussians  occupied  it  without  resistance 

in  x866. 
See  Jobelniann  and  Wittpennig.  CeukickU  der  Stadt  Stade  (Stade, 

I898). 

STADIOH,  JOHAMN  PHIUPP  KARL  JOSEPH  (1763-1834), 
Austrian  statesman,  entered  the  diplomatic  service  and  rose 
early  to  a  high  position.  In  1790-1793  he  was  ambassador  in 
London.  After  some  years  of  retirement  hci.  was  entrusted 
(x8oo)  with  a  mission  to  the  Prussian  court,  where  he  endea- 
voured in  vain  to  effect  an  alliance  with  Austria.  He  had 
greater,  success  as  envoy  at  St  Petersburg,  where  he  play^  a 
large  part  in  the  formation  of  the  third  coalition  against 
Napoleon  (1805).  Notwithstanding  the  failure  of  this  alliance 
he  was  made  foreign  minister,  and  in  conjunction  with  the 
archduke  Charles  pursued  a  policy  of  quiet  preparation  for  a 
fresh  trial  of  strength  with  France.  In  x8o8  he  abandoned 
the  policy  of  procrastination,  and  with  the  help  of  Mettemjch 
hastened  the  outbreak  of  a  new  war.  The  unfortunate  restlts 
of  the  campaign  of  x8o0  compelled  his  resignation,  but  in  18x3 
he  was  commissioned  to  negotiate  the  convention  which  finally 
overthrew  Napoleon.  The  last  ten  y^ars  of  his  life  were  spent 
in  a  strenuous  and  partly  successful  attempt  to  reoxganize  the 
disordered  finances  of  his  couhtry. 

See  A.  Beer,  Zehn  Jakre  Osterreickischer  PpliHh.  1801-18 rp  (Leipzig, 
1877);  Dfit  Finamen  Oesterreichs  im  iq  Jakrhundert  (Prague. 
1877};  Krones,  Zur  CtschichU  Oesterrticks,  1791-1816  (Gotha,  1886). 

STADIUM,  the  Latin  form  of  this  Greek  name  for  a  standard 
of  length,  a  stade"  100  6piy\^  (about  6  ft.,  or  x  fathom)  «■  6 
rXtfpa  (xoo  Or.  about  lox  Eng.  ft.),  equivaloit  to  about  606 
Eng.  ft.;  as  being  about  one^ighth  of  the  Roman  mile,  it  is  often 
translated  by  **  furlong."  The  course  for  the  foot-race  at  Olympia 
{q.v.)  was  exactly  a  stade  in  length,  and  hence  the  xuime  was 
given  to  the  Greek  foot-race  and  to  the  amphitheatre  in  which 
Uie  races  took  place  (see  Games,  Classical). 

STADTHOLDER  (Du.  stadhouder,  a  delegate  or  representa- 
tive), the  title  of  the  chief  magistrate  of  the  seven  states  which 
formed  the  United  Netherlands  by  the  union  of  Utrecht  in 
1579.  Though  the  word  skid  means  a  town,  it  has  also  the  force 
of  the  kindred  English  "stead."  A  stadhouder  was  not  the 
governor  of  a  "  stad  "  or  "  stead  "  in  the  sense  of  a  place  or 
town.  He  was  in  the  place/  or  stead;  of  the  sovereign. 
The  word  is  translated,  into  Latin  by  legatust  gubemator  and 
^(ufectus.  The  office  of  stadtholder  is  a  proconsuhtus,  and 
the  High  German  equivalent  is  StaUhalter,  a  delegate. 
When  the  northern  Netherlands  revolted  from  Philip  II. 
of  Spain,  who  had  inherited  his  sovordgn  rights  from 
the  house  of  Burgundy  (see  Nethealamds:  History),  the  stad- 

*  The  Stade  Elbe-dues  (Stader  Elbexoll)  were  an  ancient  im|x>Bt 
upon  all  goods  carried  up  the  Elbe,  and  were  levied  at  the  villajse  of 
Brunshauaen,  at  the  mouth  of  the  Schwinge.  The  tax  was  abohshed 
in  1367  by  the  Hanseatic  League,  but  it  was  revived  by  the  Swedes 
in  1688,  and  confirmed  by  Hanover.  -  The  dues  were  fostered  by  the 
growing  trade  of  Hamburjs,  and  in  1861,  when  they  were  redeemed 
(for  £437,600)  by  the  nations  txadinj  in  the  Elbe,  the  exchequo*  of 
Hanover  was  in  the  yearly  receipt  oTabout  £45,000  from  this  source. 
Hamburg  and  Great  Britain  each  paid  more  than  a  third  of  the 
redemption  money. 


kotfder  passed  from  being  the  representative  d  an  aliKDt 
reign  prince  and  became  the  chief  magistiate  of  the  states  in 
whom  the  sovereignty  resided.  Six  of  the  seven  states  fbrnuz^ 
the  confederation  of  the  United  Netherlands  took  as  tlieir 
stadtholder  William  of  Orange-Nassau,  called  "  the  Siknt/'  and 
his  descendants  durixig  three  generatioxis.  The  seventh, 
Friesland,  had  for  stadtholder  William's  brother,  Johi&  "the 
Old,"  and  his  descendants^  The  younger  line  became  stadt- 
holders  of  the  other  states  after  the  extinction  of  the  elder,  and 
were  the  ancestors  of  the  present  royal  family  of  the  Nctherlacds. 
Though  the  stadtholders  of  the  house  of  Orange-Nassau  were  oi 
prinody  rank  and  intermarried  with  the  royal  famOies  of  Europe, 
they  were  not  sovereign  princes.  They  exercised  large  adminl-, 
strative  powers,  and  commanded  the  land  and  sea  forces,  but  it 
was  with  delegated  authority  given  them  by  each  state  in 
domestic  affairs,  and  by  the  statcs-genexal  of  the  confederation 
in  all  common  and  foreign  affairs.  The  states-general  and  some 
of  the  individual  states  not  only  claimed  but  exercised  the  right 
of  suspending  the  stadtholdership,  as  for  instance  after  the  death 
of  William  IL,  1650,  and  of  William  IH.,  1702. 

STAfiU  MADAME  DE.  Anns  Lotnte  Geuiaime  Nscxzt. 
Baronns  db  StaSl-Holstein  (1766-18x7),  French  novelist 
and  misoellaneous  writer,  was  bom  at  Paris  on  the  aand  of  A|»il 
1766.  Her  father  was  the  famous  financier  Necker,  her  mo^er 
Suzaime  Curchod,  almost  equally  famous  as  the  early  love  of 
Gibbon,  as  the  wife  of  Necker  Umself ,  and  as  the  mistress  of 
one  of  the  most  popuUir  salons  of  Paris.  Between  motlsr 
and  daughter  thero  was,  however,  .little  sympathy.  Mme 
Necker,  despite  her  talents,  her  beauty  and  her  fondness  for 
pkUosopke  society,  was  strictly  decorous,  somewhat  reserved, 
and  disposed  to  carry  out  in  her  daughter's  case  the  rigorous 
discipline  of  her  own  childhood.  The  future  Mme  de  SuB 
was  from  her  earliest  years  a  romp,  a  coquette,  and  passionately 
desirous  of  prominence  and  attention.  There  seems  moreover 
to  have  been  a  sort  of  rivalry  between  mother  and  daughter  far 
the  chief  place  in  Necker's  idEFections,  and  it  is  not  |»obable  that 
the  daughter's  love  for  her  mother  was  increased  by  the  coosciobs- 
ness  of  her  own  inferiority  in  personal  charms.  Mme  Kedka 
was  of  a  most  refined  though  somewhat  larkadaisiral  style  of 
beauty,  while  her  daughter  was  a  pLun  child  and  a  plainer  vomaa, 
^rhose  sole  attractions  were  large  and  striking  eyes  and  a  buaoa 
figure.  She  was,  however,  a  child  of  unusual  intdlectual  power, 
and  she  began  very  early  to  write  though  not  to  publish.  She 
is  said  to  have  written  her  father  a  letter  00  his  faxnoes 
Compte-Rendu  and  other  matters  when  she  was  not  fifteen,  and 
to  have  injured  her  health  by  excessive  study  and  inteOectoal 
excitement.  But  in  reading  all  the  accounts  of  Mme  de  Stafi^ 
life  which  come  from  herself  or  her  intimate  friends,  it  must  be 
carefully  remembered  that  she  was  the  most  distinguislied  and 
characteristic  product  of  the  period  of  sensibUttS — ibt  sEngnlar 
fashion  of  ultra-sentiment  which  required  that  both  men  asd 
women,  but  especially  women,  should  be  always  palpitating  with 
excitement,  steeped  in  melancholy,  or  dissolved  in  teais.  Stil, 
there  is  no  doubt  that  her  father's  dismissal  from  the  mixBStiy, 
which  followed  the  presentation  of  the  Compte,  and  the 
quent  removal  of  t  he  family  from'  the  busy  life  of  Paris,  wen 
fidal  to  her.  During  part  of  the  next  few  years  they  resided  at 
C>3ppet,  her  father's  estate  on  the  Lake  of  (jeneva,  whkh  ^ 
herself  made  famous.  But  other  parts  were  tpeat  in  travefisng 
about,  chiefly  in  the  south  of  France.  They  zctumcd  to  Paris, 
or  at  least  to  iu  neighbourhood,  in  1785,  and  MBe  Keeker 
resumed  literaxy  work  of  a  miscellaneous  kind,  inchuSi^  a 
novel,  Sophie,  printed  in,  1786,  and  a  tragedy,  Jeamae  <^n, 
publi^ed  in  x  79a  It  became,  however,  a  questiopx  of  manyiag 
her.  Her  want  of  beauty  was  coinpensated  by  her  foitsne. 
But  her  parents  are  said  to  have  objected  to  her  manyiag  a 
Roman  Catholic,  which,  in  France,  considerably  limited  her 
choice.  There  is  a  legend  that  WiUiam  Pitt  the  younger  tboq^ 
of  her;  the  somewhat  notorious  lover  of  Mile  de  LespiikBaK. 
Guibert,  a  cold-hearted  coxcomb  of  some  talent,  certainly  paid 
her  addresses.  But  she  finally  married  "Enc  Magnus  Bason 
of  StaKl-Holstein,  who  was  first  an  attachfi  of  the 
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legation,  and  then  minister.  For  a  great  heiress  and  a  very 
ambitious 'girl  the  marriage  scarcely  seemed  briUiaat,  for  Stati 
had  no  fortune  and  no  very  great  personal  distinction.  A  singular 
series  of  negotiations,  however,  secured  from  the  king  of  Sweden 
a  promise  of  the  ambassadorship  for  twelve  years  and  a  pension 
in  case  of  its  withdrawal,  and  the  marriage  took  place  on  the 
I4(h  of  January  1786.  The  husband  was  thirty-seven,  the 
wife  twenty.  Mme  de  Stafl  was  accused  of  extravagance,  and 
latterly  an  amicable  separatran  of  goods  had  to  be  effected  between 
the  pair.  But  this  was  a  mere  legal  formality,  and  on  the  whole 
the  marriage  seems  to  have  met  the  views  of  both  parties, 
neither  of  whom  had  any  affection  for  the  other.  They  haid  three 
children;  there  was  no  scandal  between  them;  the  baron  obtained 
money  and  the  lady  obtained,  as  a  guaranteed  ambassadress 
of  a  foreign  power  of  consideration,  a  much  higher  position  at 
court  and  in  society  than  she  could  have  secured  by  marrying 
almost  any  Frenchman,  without  the  inconveniences  which  niight 
have  been  expected  had  she  manied  a  Frenchman  superior  to 
herself  in  rank.  Mme  de  StaCl  was  not  a  ferstma  grata  at 
court,  but  she  seems  to  have  played  the  part  of  ambassadress, 
as  she  played  most  parts,  in  a  rather  noisy  and  exaggerated 
manner,  but  not  ill.  Then  in  1788  she  appeared  as  an  author 
under  her  own  name  {SopkU  had  been  already  published,  but 
anonymously)  with  some  LtUres  sur  J,  J.  Rousseau,  a  fervid 
panegyric  showing  a  good  deal  of  talent  but  no  power  of  criticism. 
She  was  at  this  time,  and  indeed  generally,  enthusiastic  for  a 
mixture  of  Rousseauism  and  constitutionalism  in  politics.  She 
exulted  in  the  meeting  of  the  states-general,  and  most  of  all 
when  her  father,  after  being  driven  to  Brussels  by  a  state 
intrigue,  was  once  more  recalled  and  triumphantly  escorted  into 
Paris.  Every  one  knows  what  followed.  Her  first  child,  a 
boy,  was  bom  the  week  before  Necker  finally  left  France  in 
unpopuhirity  and  disgrace;  and  the  increasing  disturbances  of 
the  Revolution  made  her  privileges  as  ambassadress  very 
important  safeguards.  She  visited  Coppet  once  or  twice,  but 
for  the  most  part  in  the  early  days  of  the  revolutionary  period 
she  was  in  Paris  taking  an  interest  and,  as  she  thought,  a  part 
in  the  councils  and  efforts  of  the  Moderates.  At  last,  the  day 
before  the  September  massacres,  she  fled,  befriended  by  Manuel 
and  Tallicn.  Her  own  account  of  her  escape  is,  as  usual,  so 
florid  that  it  provokes  the  question  whether  she  was  really  in 
any  danger.  Directly  it  does  not  seem  that  she  was;  but  she 
had  generously  strained  the  privileges  of  the  embassy  to  protect 
some  threatened  friends,  and  this  was  a  serious  matter. 

She  betook  herself  to  Coppet,  and  there  gathered  roimd  Jier  a 
considerable  number  of  friends  and  feUow-refugees,  the  beginning 
of  the  quasi-court  which  at  intervals  during  the  next  five-and- 
twenty  years  made  the  place  so  famous.  In  1793,  however,  she 
made  a  visit  of  some  length  to  England,  and  established  herself 
at  Mickleham  in  Surrey  as  th^  centre  of  the  Moderate  Liberal 
emigrants— Talleyrand,  Narbonne,  Jaucourt  and  others. 
There  was  not  a  little  scandal  about  her  relations  with  Narbonne; 
and  this  Mickleham  sojourn  (the  details  of  which  are  known 
from,  among  other  sources,  the  letters  of  Fanny  Buniey)  has 
never  been  altogether  satisfactorily  accounted  for.  In  the 
summer  she  returned  to  Coppet  and  wrote  a  pamphlet  (RiJUxions 
sur  U  prods  de  la  reine)  on  the  queen's  execution,  llie  next 
year  her  mother  died,  and  the  fall  of  Robespierre  opened  the 
way  back  to  Paris.  M  de  Stad  (whose  mission  had  been  in 
abeyance  and  himself  in  Holland  for  three  years)  was  accredited 
to  the  French  republic  by  the  regent  of  Sweden;  his  wife  reopened 
her  salon  and  for  a  time  was  conspicuous  in  the  motley  and 
eccentric  society  of  the  Directory.  She  also  published  several 
small  works,  the  chief  being  an  essay  De  Plnfiuence  ies  passions 
(1796),  and  another  De  la  LUtiraiure  considirie  dans  ses  rapports 
avec  Ies  institutions  sociales  (1800).  It  was  during  these  years 
that  Mme  de  StaCl  was  of  chief  political  importance.  Nar- 
bonne's  place  had  been  suppUed  by  Benjamin  Constant,  whom 
she  first  met  at  Coppet  in  1 794,  and  who  had  a  very  great  influence 
over  her,  as  in  return  she  had  over  him.  Both  personal  and 
political  reasons  threw  her  into  opposition  to  Bonaparte.  Her 
own  preference  for  a  moderate  republic  or  a  constitutional 


monaithy  was  quite  sincere,  and,  even  if  it  had  not  been  so, 
her  own  character  and  Napoleon's  were  too  much  alike  in  some 
points  to  admit  of  their  getting  on  together.  For  some  years, 
however,  she  was  able  to  alternate  between  Coppet  and  Paris 
without  difiKculty,  though  not  without  knowing  that  the  First 
Consul  disliked  her.  In  1797  she,  as  above  mentioned,  separated 
formally  from  her  husband.  In  ^799  he  was  recalled  by  the 
king  of  Sweden,  and  in  i8oa  he  died,  duly  attended  by  her. 
Besides  the  eldest  son  Auguste  Louis,  th^  had  two  other  children 
— a  son  Albert,  and  a  dauj^ter  Albertine,  who  afterwards  became 
the  duchesse  de  Broglie. 

<  The  exact  date  of  the  beginning  of  what  Bflme  de  StaCl's 
admirers  call  her  duel  with  Napoleon  is  not  easy  to  determine. 
Judging  from  the  title  of  her  book  Dix  armies  d^exU,  It  should 
be  put  at  1804;  judging  from  the  time  at  which  it  became  pretty 
clear  that  the  first  man  In  France  and  she  who  wished  to  be  the 
first  woman  in  France  were  not  likely  to  get  on  together,  it  might 
be  put  several  years  earlier.  The  whole  question  of  this  dud, 
however,  requires  consideration  from  the  point  of  view  of  common 
sense.  It  displeased  Napoleon  no  doubt  that  Mme  de  Stafl 
should  show  herself  recalcitrant  to  his  influence.  But  it  probably 
pleased  Mme  de  Statt  to  quite  an  equal  degree  that  Napoleon 
should  apparently  put  forth  his  power  to  crush  hia  and  faiL 
Both  personages  had  a  curious  touch  of  charlaSanerie.  If  Mme 
de  StaCl  had  really  desired  to  take  up  her  parable  against 
Napoleon  seriously,  she  need  only  have  established  herself  in 
England  at  the  peace  of  Amiens.  But  she  lingered  on  at  Cbppet, 
constantly  hankering  after  Paris,  and  acknowledging  the 
hankering  quite  honestly.  In  1803  she  published  the  first  of 
her  really  noteworthy  books,  the  novel  of  Delpkirte,  in  whidi 
the  "  fcmme  incomprise  "  was  in  a  manner  introduced  to  French: 
literature,  and  in  which  she  herself  ^d  not  a  few  of  her  intimates 
appeared  in  transparent  disguise.  In  the  autumn  of  1803  she 
returned  to  Paris.  Whether,,  if  she  had  not  displayed  such 
extraordinary  anxiety  not  to 'be  exiled.  Napoleon  would  have 
exiled  her  remains  a  question;  but,  as  she  began  at  once  appealing 
to  all  sorts  of  persons  to  protect  her,  he  seems  to  have  thought 
it  better  that  she  should  not  be  protected.  ■  She  was  directed  not 
to  reside  within  forty  leagues  of  Paris,  and  after  considerable 
delay  she  determined  to  go  to  Germany.  She  journeyed,  in 
•company  with  Constant,  by  Metz  and  Frankfort  to  Weimar, 
and  arrived  there  in  December.  There  she  stayed  during  the 
winter  and  then  went  to  Berlin,  where  she  made  the  acquaintance 
of  August  Wilhelm  Schlegel,  who  afterwards  became  one  of  her 
intimates  at  Coppet.  Thence  she  travelled  to  Vienna,  where, 
in  April,  the  news  of  her  father's  dangerous  illness  and 
shortly  of  his  death  (April  8)  reached  her.  She  returned  to 
Coppet,  and  found  herself  its  wealthy  and  independent  misPtress, 
but  her  sorrow  for  her  father  was  deep  and  certainly  sincere. 
She  spent  the  summer  at  the  chftteau  with  a  brilliant  company; 
in  the  autumn  she  journeyed  to  Italy  accompanied  by  Sdile^ 
and  Sismondi,  and  there  gathered  the  n^iterials  of  her  most 
famous  Work,  Corinne.  She  returned  in  the  summer  of  1805,  and 
spent  nearly  a  year  in  writing  Corinne;  in  1806  she  broke  the 
decree  of  exile  and  lived  for  a  time  undisturbed  near  Paris.  In 
1807  Corinne,  the  first  aesthetic  romance  not  written  in  German, 
appeared.  It  is  in  fact,  what  it  was  described  as  being  at  the 
time  of  its  appearance,  "  a  picturesque  tour  couched  in  Uie  form 
of  a  novel."  The  publication  was  taken  as  a  reminder  of  her 
existence,  and  the  police  of  the  empire  sent  her  back  to  Coppet. 
She  stayed  there  as  usual  for  the  summer,  and  then  set  out  once 
more  for  Germany,  visiting  Mainz,  Frankfort,  Berlin  and  Vienna. 
She  was  again  at  Coppet  in  the  summer  of  z8o8  (in  which  year 
Constant  broke  with  her,  subsequently  marrying  a  German  lady) 
and  set  to  work  at  her  book,  De  PAllemagne'.  It  took  her  nearly 
the  whole  of  the  next  two  years,  during  which  she  did  not  travd 
much  or  far  from  her  own  house.  She  had  bought  property  in 
America  and  thought  of  moving  thither,  but  chance  or  fatality 
made  her  determine  to  publish  De  PAUemapie  In  Paris.  The 
submission  to  censorship  which  this  entailed  was  suf^ciently 
incon^tent  and  she  wrote  to  the  emperor  one  of  the  unfortunate 
letters,  at  once  undignified  and  provoking,  of  which  she  had  the 


(tent.  A  nun  !(*<  tynimicil  oc  \ca  man-ifnritnl  thin  Nipo- 
tcoD  KOUld  ot  courac  bav«  let  hei  tlonc,  bul  Nipolcon  wu 
NtpolcoD,  iDd  )>if  prileclly  well  kntw  bim.  The  nply  to  hei 
Icltet  nu  the  condeDimitioa  oi  the  whole  tditioa  ol  her  book 
(ten  tbouund  copiu)  u  "  not  French,"  tnd  her  own  exile,  not 
u  bdon  ID  I  (xruin  diitance  Irom  Pirit,  but  frem  Fibdcc 
■Itogetbei.  Tbt  act  wai  unquslionabty  one  ol  odioui  lynony, 
but  It  ii  impcosible  not  to  uk  why  ihe  had  put  heneU  within 
reach  ol  ll  wbea  her  fortune  ensbled  her  to  niide  uywhere  ind 
(0  publiih  what  she  pleated.  She  retired  once  more  to  Coppel, . 
where  (he  wu  not  it  first  bickered  with,  and  she  found  con- 
toUtion  in  a  young  officer  ol  Swiu  otigia  nimed  Rocci,  twenty- 
three  yeiri  her  junior,  whom  the  mirricd  prlvslely  in  1811. 
The  iniimicy  of  ihtir  relations  could  iscape  ao  one  it  Coppet, 
but  Ihe  fact  of  the  maniage  (which  Kcnii  to  have  been  bappy 
enough)  wu  not  cenainly  known  till  after  her  death. 

The  opeiaiiana  of  ihe  impetial  police  in  regard  to  Mme  de 
SU<1  are  nther  obscure.  She  was  at  first  left  undisturbed,  bul 
by  d^reea  ihe  ch&Ieau  itself  became  laboo,  and  her  visitors 
found  themielva  punished  heavily.  Mathieu  de  Montmorency 
and  Mme  Rdcamier  were  etiled  for  the  crime  of  leeing  hetj 
and  she  at  last  began  to  think  of  doing  what  she  ought  to  have 
done  yean  before  and  withdrawing  herself  enlireiy  from  Napo- 

wluch  preceded  the  Russian  War  this  was  not  so  easy  as  it  would 
have  been  earlier,  and  she  remaned  at  home  during  the  winter  of 
I  Bi  I,  writing  and  planning.  On  the  ijrd  of  May  the  left  Coppel 
almost  secretly,  and  journeyed  by  Bern,  Innsbruck  and  Salz- 
burg to  Vienna.    There  she  obtained  in  Ausiritin  passport  lo  the 

passport  in  Galida,  she  at  last  escaped  from  the  dungeon  ol 
Napoleonic  Europe.' 

She  joiumeyed  slowly  through  Russia  and  Finland  to  Sweden, 
making  some  stay  al  St  Petersburg,  spent  Ihe  winter  in  Stock- 
holm, and  then  set  out  for  England.  Here  she  received  abrilliant 
reception  and  was  much  lionised  during  the  season  of  i8tj. 
She  published  Dt  I' Allcrnagat  in  Ihe  autumn,  was  aiddened 
by  Uie  death  of  her  second  son  Alhen,  who  hid  entered  the 
Swedish  army  and  lell  in  a  duel  brought  on  by  gambling,  under- 
took her  Ceruidiraliaiis  mr  la  rivolulion  jran^aUe,  and  when 
Louis  XVIU.  had  been  restored  relumed  to  Paris.  She  was  in 
Paris  when  the  newi  of  Napoleon's  landing  arrived  and  at  once 
fied  to  Coppet,  bul  a  singular  sloiy,  much  discussed,  is  current 

evidence  of  it,  but  Ihe  conduct  of  her  close  ally  Constant  may  be 
quoted  in  ill  support,  ai 


iierary  merit.  NoT,when  the  ttTeand  works  utexamintilistW 
leglect  without  eicuic.  Her  bookt  are  seen  to  be  in  late  put 
nerely  clever  reflections  of  other  peopte'i  views  or  views  tmieU 
.1  the  time.  The  aenlimentality  of  her  sentiment  and  Ibe  flaiid 
aagniloquence  of  her  style  equally  disgust  the  reader.  But  U 
tate  this  alone  would  be  in  Ihe  hi^eit  degree  unfair.  Urae  de 
llaS's  faults  arc  great;  ber  style  is  of  an  age,  not  for  all  tha; 
ler  ideas  are  mostly  second-hand  and  frequently  supetficiaL 
tut  nothing  save  a  very  great  talent  could  hive  shown  iudf  » 
eceptive.  Take  away  her  assiduous  frequentation  ol  sodery, 
from  the  later  phiioaplu  ci>teries  to  the  age  of  Byroo— take 
away  the  influence  of  ConslanI  ood  Schlegd  and  bo-  other 
lilcmry  friends — and  probihly  little  of  her  will  remiin-  But 
to  have  caught  fnun  all  lides  in  this  rninner  the  floating 
notions  of  society  and  of  Individual!,  to  reflect  tbcm  with  *uck 
vigour  and  clearness,  if  not  anybody's  task.  Mer  (wo  best 
books,  CcriHue  and  Dl  TAIiemapit,  are  in  all  probibiUly  almoit 
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tober,  after  Wall 
Italy,  not  only  for  the  advantage  of  her  owi 
of  her  second  husband,  Rocca,  who  was  dying  01  consumptioi 
Her  doughlec  niamed  Duke  Victor  de  BrogUe  on  the  lOlh  0 
February  1816,  at  Pisa,  and  became  Ihe  wife  and  mother  0 
French  statesmen  of  distinction.  The  whole  family  relumed  I< 
Coppetin  June,  and  Byron  now  frequently  visited  Mme  d 
Staiy  there.  Despite  her  increasing  ill-health  the  returned  1< 
Paris  lorthe  winter  Ol  i8i(>-iSi7,  and  her  talon  was  mud 
frequented.  But  she  had  already  become  confined  to  her  roon) 
if  not  to  hec  bed.  She  died  on  the  I4lh  ol  July,  and  Rocc 
survived  her  little  more  than  six  moDlbs. 

Ume    de   Stad    qccupies  1    lingular    poution  In   French 
Ulenture.    The  men  of  her  omi  lime  eialled  I      


.  and  O.  £ng.  ilnfai,  ibe  letleti  of  ti> 
alphabet;  "  sUve,"  one  of  the  thin  pieces  of  wood  «f  wluch  1 
cask  is  made,  is  a  doublel),  a  long  stick  or  pole,  used  eii  ber  u 
an  aid  in  walking,  as  a  weapon  at  in  the  old  quarter-sua  ({].) 
or  as  a  symbol  ol  dignity  and  office,  e.g.  Ihe  pastoral  ilaS  1^.t.\ 
Further  the  word  is  appUcd  lo  the  pole  on  which  a  flag  is  hoegnl 
and  to  various  measuring  surveying  inslcuments.  Probibl; 
from  Ihe  early  use  of  the  word  for  Ihe  letters  of  the  alphibei. 
"  staS  "  and  its  doublet  "  stave  "  came  10  be  used  tf  a  li». 
venc  or  stansa,  and  in  mu^cal  nolilion  (q.t.)  of  the  botifimul 
lines  on  which  notes  ire  plictd  lo  indicate  the  pitch.  A  per- 
licular  use,  perhaps  derived  from  the  sense  of  an  aid  of  >i**p, 
is  that  of  a  body  of  assistants,^ particularly  military. 

The  mi/iitvy  tla^  organization  of  to-diy,  with  its  snbdivrdcq 
and  qjecloliialion,  is  a  modem  product.  Although  gencnli 
have  ^wayj  provided  themselves  with  aides-de-camp  and  otder- 
^'"1,  the  only  official  corresponding  lo  a  modem  tt^  officer  ic  1 
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.     .  in  whom  wis  vested  Ihe  retpocsibibiy  of 

(oming  the  army  in  battle  amy  and  also  Ibe  cocniBuid  d 
the  fooL  In  thine  days  armies,  large  and  tmall.  were  unjcd 
in  deep  fonnations  and,  occupying  but  1  narniw  front  boih  u 
capip  and  in  battle,  were  easily  manageable  by  cat  man  taS 


ler-general"  and  his  a 
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Chateaubriand  only  represented  words,  colours,  and  is 
and  so  forth)  are  to  be  found  in  minor  histories  of  liter; 
On  Ihe  other  hand,  it  Is  acknowledged  that  she  was  soon 
liitle  read.  No  other  writer  of  such  eminence  is  so  1 
quoted;  none  is  so  entirely  detlitule  of  the  tribute  of  nei 
splendid  editions.  The  ubundanl  documents  in  the  hands  of 
her  dacendinls,  the  families  of  Broglie  and  Kiutsonville,  hav 
indeed  furnished  miteiial  for  books  and  papers,  but  these  ar 
■Imost  wholly  on  the  social  aspect  of  Mme  de  StaCI,  nor  im  he 


>  charged  with  the  doiiet  d 
eiecung  camps,  roconnoiicing  ine  country  and  ccdlecting  'win- 
naliOD  generally.  The  quarlermaslet-general  himself  wii  sniat- 
imes  used,  at  Marlborough  used  Cadogan  (f.r),  not  oily  a 
hicf-oI-staS  and  as  quartermaster-general  in  the  strict  it^. 
hUt  also  as  the  general's  authorized  represenlalive  with  detach 
nents,  advanced  guards,  &c.  Bul  there  was  no  rabdivisuA  d 
unctions  in  the  modem  sense.  A  slal  was  a  group  ol  oSms 
tlached  temporarily  to  heodquanen  and .  availible  for  a;ij 
nission  which  the  commander  thought  fit  to  eive  thn.  and 
0  the  highly  ci        '"     ' 
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(as  regards  Junior  officers)  were  practically  limitecl  to  orderly 
work  and  reconnaissance,  espedaliy  topographical  reconnais- 
sance. Subordinate  generals  had  aides-de-camp  only.  Apart, 
tlien.  from  the  "  adjutants  "  or  personal  staffs  (amongst  whom 
must  be  reckoned  the  commander-in-chief's  secretary,  generally 
a  civilian),  the  staff  in  the  field  in  Frederick  the  Great's  day 
was  the  quartermaster-general's  staff,  and  it  was  chiefly  con- 
cerned, both  in  peace  and  war,  with  military  engineering  duties. 
In  the  Seven  Years'  War  Fr^erick's  Q.M.G.  staffs  comprised 
two  to  six  officers,  usually  engineers,  and  by  1806  the  quarter- 
master-general had  practically  monopolized  engineering  and 
scientific  appointments*  at  headqxiartexs.  Summer  the  staff 
officers  devoted  to  surveying  and  topographical  reconnais- 
sance ^  winter  to  the  codification  of  the  iniformation  obtained. 
None  of  them  were  employed  or  trained  with  troops,  although 
Frederick  the  Great  sometimes  maide  the  quartexmaster-genenll's 
officers  at  Berlin  do  duty  with  the  guards. 

With  the  French  Revolution,  however,  the  organization 
of  the  staff  gradually  modified  itself  to  suit  the  new  conditions 
of  warfare.  The  size  of  armies  necessitated  subdivision  and 
separate  staffs  for  the  subordinate  leaders,  their  mobility  re- 
duced the  importance  of  minute  topograpUcal  reconnaissance, 
and  the  necessity  of  communicating  between  the  several  groups 
of  an  army  produced  an  increased  demand  for  orderly  officers. 
But  naturally  a  fully  developed  staff  system  did  not  spring  Co 
life  immediately.  Only  by  degrees  were  generals  evolved  who 
could  handle  large  and  mobile  armies,  and  the  highly  gifted 
army  leaders  who  in  time  appeared,  Napoleon  of  course 
above  all,  scarcely  needed  a  general  staff.  Napoleon  had  a 
chief  of  staff.  Marshal  Berthier,  who  bore  the  old  title  of  "  major- 
general,"  but  Berthier  was  practically  a  chief  clerk,  a  man  of 
extraordinary  aptitude  for  business.  Berthier's  staff  was  dis- 
tinctly a  mobile  war  office,  and  the  great  captain  who  needed 
not  advice,  but  obedience,  was  wont  to  despatch  his  orders 
by  a  crowd  of  subalterns.  The  principal  contribution,  there- 
fore, made  by  Napoleon  to  the  development  of  staff  organiza- 
tion was  the  thorough  establishment  of  the  principle  of  corps 
and  divisional  autonomy.  Corps  and  divisions  to  be  self- 
contained  required,  and  they  were  furnished  with,  their  own 
staffs.  The  old  type  of  "quartermaster,"  whose  "castra- 
metation  "  and  ehgineering  science  had  been  essential  in  the 
days  of  rigid  indivisible  armies,  disappeared  and  gave  way 
to  a  type  of  staff  officer  whose  duty  was  to  translate  his  chief's 
general  instructions  (other  than  those  delivered  in  the  field 
by  the  gallopers  of  the  personal  staff)  into  orders  for  the 
various  subordinate  conmianders.  The  general  staff  officer's 
functions  as  strategical  assistant  to  his  chief  were  non-existent. 
This  system  worked  satisfactorily  in  the  main  while  Berthier 
was  at  the  head  of  the  central  office,  somewhat  less  satisfactorily 
in  the  Waterloo  campaign  when  Marshal  Soult  occupied  his  place, 
and  worst  of  all  it  worked  in  various  wars  of  the  xpth  century 
in  which  the  self-contained  great  general  was  not  forthcoming. 
The  general  staff  became  a  mere  bureau,  divorced  from  the 
army.  Thus  on  the  French  side  in  1870  Marshal  Bazaine  so 
far  distrusted  his  general  staff  that  he  forbade  it  to  appear  on 
the  battlefield,  and  worked  the  army  almost  wholly  by  means  of 
his  personal  staff.  Thus  the  latter,  the  mere  mouthpiece  of  the 
oaarshal,  issued  sketchy  strategical  orders  for  movements,  and 
so  reduced  the  rate  of  marching  of  the  army  to  five  or  six 
miles  a  day;  while  the  former,  kept  in  the  dark  by  the  com- 
mander-in-chief, issued  either  no  orders  at  all  or  orders  that  had 
no  reference  to  the  real  condition  of  affairs  and  the  marshal's 
intentions.    The  army  at  large  distrusted  both  staffs  equally. 

The  Prussian  general  staff  was  as  different  from  this  staff  of 
bureaucrats  and  amateurs  as  day  from  night.  Even  before 
1806  Massenbach  (q.v.)  had  added  the  preparation  of  strategical 
plans  to  the  work  of  the  quartermaster-general's  staff,  obtaining 
thus  at  the  expense  of  the  adjutant-general's  side  the  powers 
of  a  general  staff  in  the  modem  sense.  That  he  was  incapable 
of  using  these  powers  is  shown  by  the  mournful  hbtory  of 
Jena.    But  another  quartermaster-general  in  the  war  of  1806, 

*  The  "  general  staff  "  was  rimi^y  the  list  of  general  officers. 


Schamhorst  (q.9.),  took  up  his  work  and  in  a  very  different 
spirit.  In  Schamhorst's  fi^t  instructions  of  z8o8  it  was  laid 
down  that  an  aecvraU  knowledge  of  troops  and  a  general  know- 
ledge of  country  were  essential  to  a  staff  o&cet  who  was  to  be 
practised  in  exercises  with  troops  and  also  in  surveying.  Scham« 
horst,  moreover,  distributed  genersil  staff  officers  in  peace  to 
the  provincial  commands.  The  business-like  habits  which' he 
instilled  into  his  pupils,  and  their  dose  touch  with  com- 
manders and  troops,  began  a  .tradition  of  efficient  and  accurate 
staff  woi^k  in  the  field,  work  in  which  the  previous  Prussian 
staff  (and  indeed  all  contemporary  staffs  except  Napoleon's) 
had  failed.  Thus  it  was  that  although  the  battle  of  Gravelotte- 
Saint-Privat  was  fought  on  the  German  side  by  over  300,000 
men  and  in  two  or  three  distinct  phases  with  little  central 
direction,  and,  moreover,  was  not  fixiished  untQ  after  dark, 
Moltke  had  in  his  hands  at  dawn  next  morning  a  complete 
account  of  the  events  of  the  battle,  and  of  the  losses  and  con- 
dition of  the  troops  of  each  corps.  This  was  the  fruit  not  only 
of  methodical  training  in  the  theory  of  staff  duties  but  of 
constant  practice  with  troops  in  field  manceuvrea. 

Another  very  important  feature  of  the  Schamhorst  system 
was  the  periodical  return  of  all  general  staff  officers  to  regimental 
duty.  This  indeed  has  often 'been  considered  the  keynote  of 
efficiency.  It  did  not  at  first  meet  with  universal  approval, 
but,  like  so  many  other  military  institutions  in  Pmssia,  finan- 
cial considerations  helped  to  ensure  its  retention  until  its  in- 
trin^c  merits  were  proved  in  war.  .  Just  as  the  army  was 
kept  at  a  low  peace  effective  and  augmented  on  mobilization 
from  a  numerous  reserve,  so  the  staffs  were  small  in  peace,  but 
as  many  officers  as  possible  were  passed  through  them  so  as 
to  form  a  staff  reserve  within  the  regimental  strength  of  the 
army. 

But  above  all,  the  circulation  of  staff  officers  made  it  possible 
to  educate  the  regimental  officer  in  the  approved 'doctrines  of 
strategy  and  tactics.  "  Unity  of  doctrine  "  meant  that  instead 
of  the  complicated  instractions  hitherto  issued  for  any  operation, 
a  brief  note  or  even  a  hint  was  sufficient.  In  an  army  with  a 
"  doctrine  "  all  ranks  from  general  to  subaltern  q>eak  the  same 
language  and  use  the  same  term  in  the  same  sense.  There 
must  always  be  shadcis  of  interpretation,  varying  with  the 
individual  officer,  as.  was  notably  the  case  in  ill  that  Prince 
Frederick  Charles  and  Blumenthal  did  in  execution  of  Moltke's 
"  directives  "  in  z866  and  187a  But  the  general  lines  of  action 
in  such  an  army  are  thoroughly  fiixed. 

A  further  consequence  of  the  new  concq>tion  of  staff  work 
was  an  enormous  increase  in  the  "  discretionary  "  powers  of  all 
officers.  If  there  is  to  be  one  and  only  one  doctrine,  that  doctrine 
must  be  comprehensive  and  elastic,  and  education  in  it  must 
consist  chiefly  in  applying  the  general  principle  to  the  qiecific 
case.  Thence  it  was  not  a  long  step  to  the  notion  that  an  officer 
could  disregard  a  superior's  orders  if  the  situation  on  which 
they  were  based  was  wron^y  conceived  or  had  changed  in  the 
meantime.  For  the  test  of  such  independent  action  is  that  the 
"  inferior  should  be  conscientiously  satisfied  that  the  superior, 
iti  his  place,  would  act  as  he  himself  proposes  to  do,"  and  this, 
of  course,  is  the  very  purpose  of  unity  of  doctrine.  The  exercise 
of  initiative  was  peculiarly  useful  and  necessary  in  the  case  of 
the  staff  officer.  He  could  not  only  disobey  supmor  orders, 
but  give  orders  in  the  name  of  supmor  authority.  He  was 
better  able  than  any  other  person  to  say,  not  only  what 
action  the  Field  Service  Regulations  hud  down  generally  for 
such  problems  as  that  in  hand,  but  also  what  solution  his  own 
general,  possessing  better  information  than  the.  regimental  officers, 
would  adopt  if  present.  The  latitude  in  this  respect  accorded 
to  German  staff  officers  as  well  as  to  German  commanders,  is  « 
most  striking  phenomenon  of  the  war  of  1870  (e.g.  Colond  von 
Caprivi  before  VionviUe  and  Colonel  von  der  Esch  at  WOrth). 

The  result  of  unity  of  doctrine,  then,  was  that  a  properly 
qualified  officer  could  act  as  a  substitute  for  his  superior,  and 
that  the  orders  which  he  gave  in  that  capacity  were  obeyed 
even  by  officers  hi^ier  in  rank  than  the  oripiuitor  of  the  order. 
This  principle,  owing  to  the  peculiar  drcumstsnccs  of  the 
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Ilia  delicate  adjustment  it  ft  oecessaiy  result  of  the  absorp- 
tion—inevitable under  modem  conditions  of  var->of  atrategicaJ 
and  even  tactical  functions  by  the  genera]  ItaS.  The  Krioua 
risks  cJ  disunion  within  the  headquarters — and  1&70  provea 
that  even  "  unity  of  docIciDC  "  does  not  allogethei  eliminate 
this  disunion — has  to  be  faced,  uid  is  best  insured  against  by  the 
(election  of  officers  ipproptiaie  to  each  other.  The  imagina- 
tion and  technique  of  Hess  aiipplemented  the  vigorous  common- 
sense  of  Radetlky;  BlUcher,  with  the  single  supreme  military 
quality  of  character,  could  leave  all  the  hrain-work  to  his  Gneis- 
enau.  But  usually,  unless  other  than  purely  military  considera- 
tion* determine  the  selection  of  the  gcncra]-in-chief  (in  which 


of  leniotily — his  adviser),   smooth 
best  secured  when  the  general  an< 

sating  the  other's  weaknesKS  and 
other's  good  qualities.     In  the  Pr 
of  iS;;  Moltke  writes: — 
"  Creai  capldiu  have  no  need  of  co 


sel.   They  study  the  qi 


ThiriXi 

hlen^r 

of  ihe  «n^al-in-cni 
appoiated.  not  I 
Inapires-    The  gi 
hi!  adviaer.  the 
respoB^hiliiy  of 


1^  men.    But  within  Una 
m  mu«t  prevalL    The 


hupires-    T^  general-in-diief  will  alwa; 
hie  adviaer.  the  infinitely  weightier  me 


ion  lot  the  nmination 

one  only.  He  wiU  be. 
>o  of  Ihe  confidence  he 
have,  am  compared  with 

of  having  assuiped  the 


Ttaui  the  chief 
Fidd  Service 

on  all  nutteri  aSecting  military  operali 
he  exerdstf  bis  functions  of  command  and  by  whom  all  orders 
Issued  by  him  will  be  signed." 

SlaJ  Duliu  i*  lbs  Filld.—Tkc  irtanifald  dutlea  oiential  and 
Inddental  to  eonunacding  and  BdminitleriDg  an  army,  which  the 
noeral  performs,  m  above  deliiied,  through  hia  atan,  are  in  the 

The  immediaic  head  ol  the  geneiil  siaft,  and  (i(  the  b 
the  duty)  


a.  CtiHnst  Sqf  OmJU  (OfKMtfnu).— The  niidy  of  prapond  < 

t»ns;  the  traminc,  ime  and  deqiaicli  e(  iheopntioacnlen; 
for  nuvemenu  u  Ihe  paiau  of  eooBBnintKiii  aiul  loi  sir 
deptoymtu:  leiieial  alGxiiaeiit  of  areaa  for  quartsa;  bk 
of  security:  imereomnunicatian;  reeoanaitsiux;  acquu 
CDDatioii  and  distribution  of  informatioD  as  10  the  enemy  an 
country:  flap  ol  truce  and  CDticnundence  wit b  thcRiemy;  o 
1  ip,  pioviaior,         n  u     ,        _  reymoa^^^nuj.^ 


tnpatciies  relating  to  opentioos  i  fumishiafl ' 

and  probable  lequirements  of  Ih 
t  btancbei  such  intonnatkofi  as  afle , 


to  the  dvil  pc, , 

appointments  of  officers,  pa_y. 


ipieda. 


police:  r» 


.jvabding;  nKdia]  and  tanitarr 

!w  Gotps  and  drsfisi  prisDners  c4  rv; 

sag  (ialirittl .— CHsribuini 
admimsRarion?  rMnnmrt*-  uM^^in^rv  >nvu.^.  „ 

subdivided  as  tar  as  aeceiairy.    T 

personal  staBs  (aldes-dMampf  of  i 


u    The' 


« lower  BUHa— -divwi 
£dS3I?pTi 
■e'otd  SI 


xolcaon 
asdcLuli^ 


and  is  panly  of  a  aocial  clianc 


:  PtTimmal  Sug.  J 


partly  orderly  wotIl  The  headquaners  suff  of  an  ■ 
infantry  and  one  cavalry  dlnsiona  oonula  atz  Pmnu-  .^^j.  ^ 
officer*;  GiMraJ  £(qf,  chief  aod  10  other  olficera;  AdJuigml-Ct^mTi 
SItf,  adjutant-general  and  4  officers;  QitarUrmttilir-Crwmri  Suf. 
quanermaster-genera]  and  3  officers;  attached  in  various  capadivi, 
7&  officers.-  9U  non-comfflia^Aed  officers  and  nHn  ai*  emF^^ 
in  the  work  01  headquarters  as  clerks,  prinien.  cooks,  ae 
The  staB  of  a  division  connsls  of :  Pamtal.  1 

\or  I  oOan-.AijiiliiU-GtiHnl' I. 

I  officer ;  attached.  8  officers:  -     ' 


!  out  by  the  general  in 


STAFFA-^TAFFORD  (FAMILY) 


755 


distinctions,  titles,  &c.t  certain  artillery  and  engineer  services:  and 
the  large  and  exceedingly  important  service  of  jpersonnel,  discipline, 
recruiting,  casualties,  drafts  and  reliefs) ;  the  Quartemuuter-Gineral 
(movements  and  quartering,  barracks,  railway  administxation, 
mobilization  arrangements  for  rail  and  sea  tranroortation;  xeroounts 
and  registration  of  horses  for  service  in  war;  Army  Service  Corps 
work,  including  horse  and  mechanical  transport,  vehicles,  &c.; 
training  of  administrative  personnel'j  veterinary  duties;  proviuon 
and  maintenance  of  supplies,  ck>thing  and  stores);  the  Master- 
Ctnerai^oJ.  the  Ordnanct  (armaments  and  weapons  of  all  kinds, 
ammunition  and  csrolosive  stores,  military  engineering  and  fortifica- 
tions, barrack  and  buildinj;.  construction).  Besides  these  three 
departments  there  are  the  avil  departments  of  the  Cm/  Member  of 
the  Army  Council^  under  whom,  on  account  of  its  citizen  character, 
has  been  placed  the  administration  of  the  Territorial  Force,  and  who 
has  further  all  duties  connected  with  war  department  lands,  roads. 
&c. ;  and  of  the  Finance  idinister^  which  works  out  the  annual 
estimates,  examines  financial  proposals  such  as  contracts,  administen 
the  Army  Pay  Department,  and  deals  with  accounts  and  audits. 
'  Directly  under  the  Army  Council  is  the  department  of  the  Inspector-' 
General  ch  the' Forces,  whose  duties  are  to  review  and  report  upon 
the  trainins;  ahd  efficiency  of  all  troops  under  the  home  government, 
the  state  oi  stores,  remounts,  &c.,  with  regard  to  war  requirements, 
and  the  condition  of  fortifications. 

See  Bronsart  von  Schellendorf,  Duties  of  tke  General  Staff  (Eng. 
trans.,  1904);  Spenser  Wilkinson.  T^  Brain  of  an  Army;  British 
official  ridd  Service  Regulations  (1909),  pt.  ii.:  King's  Regulations, 
and  Field  Service  Pocket  Book;  v.  Janson,  Generalstabsaienst  im 
Frieden  (1901) ;  French  official  Aide-Mimoirede  I'officier  d^Uat-mafor, 

fnk¥?k  (Norse  for  staff,  column,  or  pniar  island),  an  island 
of  the  Inner  Hebrides,  ArgyUshire,  Scotland,  54  m.  W.  of  Oban 
by  steamer,  about  7  m.  from  the  nearest  point  of  Mull,  and  6  m. 
N.  by  £.  of  lona.  It  lies  almost  due  north  and  south,  is  |  m.  long 
by  about  \  m.  wide,  is  i)  ra.  in  circumference,  has  an  area  of  71 
acres,  and  its  highest  point-  &  135  ft.  above  sea-IeveL  In  the  north- 
cast  it  shelves  to  a  shore,  but  otherwise  the  coast  is  rugged  and 
much  indented,  numerous  caves  having  been  curved  out  by  rain, 
stream  and  ocean.  There  is  enough  grass  on  the  surface  to  feed 
a  few  oittle,  and  the  island  contains  a  spring,  but  it  is  unin- 
habited. During  the  tourist  season  it  is  visited  every  week-day 
by  steamer  from  Oban.  The  island  is  of  v6lcanic  origin,  a 
fragment  of  an  ancient  stream  of  lava.  In  section  the  isle  is 
seen  to  possess  a  threefold  character:  there  is  first  a  basement 
of  tufa,  from  which  rise,  secondly,  colonnades  of  basalt  in  pillars 
forming  the  faces  and  walls  of  the  principal  caves,  and  these  in 
turn  are  overlaid,  thirdly,  by  a  mass  of  amorphous  basalt. 
Only  the  chief  caves  have  been  named.  On  the  south-east  coast 
is  the  (Ham-shdl  or  Scallop  (^ve.  It  is  30  ft.  high,  about  x8  ft. 
wide  at  the  entrance,  and  some  130  ft.  long,  and  on  one  side  of  it 
the  ridges  of  basalt  stand  out  like  the  ribs  of  a  ship.  Near  this 
cave  is  the  rock  of  BuachaiUe  ("The  Herdsman,"  from  a  supposed 
likeness  to  a  shepherd's  cap),  a  pile  of  columns,  fully  seen  only 
at  low  water.  On  the  south-west  shore  are  the  Boat  Cave  and 
Mackinnon's  or  the  Cormorants*  Cave.  Fingal's  (Tave  is,  h6w- 
ever,  the  most  famous  of  alL  It  was  discovered  in  1772  by  Sir 
Joseph  Banks,  who  visited  Staffa  on  his  expedition  to  Iceland. 
The  grotto,  situated  in  the  southern  face  of  the  isle,  is  227  ft.  long, 
43  ft.  wide,  66  ft.  high  and  35  ft.  deep,  at  ebb.  On  its  western 
side  the  pillars  are  36  ft.  hi^,  on  its  east  18  ft.  high.  From  its 
mouth  to  its  extremity  a  pavement  of  broken  pillars  runs  up  one 
side.  The  cave  is  the  haimt  of  seals  and  sea  birds.  In  suitable 
atmospheric  conditions  its  beauty  is  unique.  The  play  of  colour 
is  exquisite,  the  basalt  combining^  every  tint  of  warm  red,  brown 
and  rich  maroon;  sea-weeds  and  lichens  paint  the  cave  green  and 
gold;  while  the  lime  that  has  filtered  through  has  crusted  the 
piUar»  here  and  there  a  pure  snow-white.  From,  the  sombre 
roof  of  smooth  rock  or  broken  pillars  hang  ydlow,  crimson  and 
white  stalactites.  The  floor  of  the  cave  is  the  green  sea,  out  of 
which  the  columns  rise  on  either  side  with  a  regularity  so  perfect 
as  to  suggest  the  hand  of  man  rather  than  the  work  of  Nature. 
The  murmur  of  the  sea  won  for  the  cave  a  Gaelic  name  meaning 
"  the  Cave  of  Music."  At  times  of  storm  the  compressed 
air,  as  it  rushes  out,  produces  a  sound  as  of  thunder.  When 
the  sea  is  very  smooth  visitors  may  be  rowed  directly  into 
the  cave,  but  the  more  usual  landing-place  is  near  the  dam- 
shell  Cave,  where  the  columns  have  been  worn  down  until  they 
form  a  kind  of  terrace  running  all  the  way  to  Fingal's  Cave.  The 


Wishing  (jhair  is  formed  out  of  a  column  that  has  broken  short.' 
From  the  (^useway  a  ladder  affords  access  to  the  summit  of  Staffa. 

STAFFORD  (Fahily).  This  famous  English  house  was 
founded  in  England  by  Robert,  a  yoimger  brother  of  Ralf  de 
Tosny  (Toeni),  of  a  noble  Norman  house,  who  was  standard- 
bearer  of  the  duchy.  Robert  received,  like  his  elder  brother,  at 
the  Conquest  a  great  fief  which  extended  into  seven  counties 
and  became  known  as  Robert  de  Stafford  from  his  residence  at 
Stafford  Castle.  The  military  service  due  from  the  fief  was  no 
less  than  sixty  knights,  as  is  proved  by  his  grandson  Robert's 
return  in  1x66^.  With  this  Robert's  son  the  male  line  became 
extinct,  and  his  sister's  husband,  Hervey  Bagot,  one  of  his 
knightly  tenants,  succeeded  to  the  fief  i2\  her  right  (1194):  their 
descendant  Edmund  de  Stafford  (that  surname  having  been 
assumed)  was  summoned  as  a  baron  in  1299.  His  son,  Ralph, 
a  warrior  like  his  father,  att^ed  fame  in  the  French  wars. 
He  conducted  the  brilliant  defence  of  Aigtiillon  against  tho 
host  of  France,  fought  at  Crecy  and  in  the  siege  of  Calais. 
Chosen  a  Knight  of  the  Garter  at  the  foundation  of  the  order,  he 
was  further  created  earl  of  Stafford  in  1351. 

His  son  Hugh,  who  succeeded  as  2nd  earl  in  1372,  served 
in  the  French  wars.  From  1376  he  became  prominent  in 
politics,  probably  through  his  marriage  to  a  daughter  of  the 
earl  of  Warwick^  being  one  of  the  four  lords  on  the  committee 
in  the  Good  Parliament,  and  also  serving  on  the  committee 
that  controlled  Richard  II.,  1378-1380.  He  iras  friendly, 
however,  with  that  king,  and  was  with  him  on  his  Scottish  ex- 
pedition in  Z385.  He  died  next  year  on  pilgrimage  at  Rhodes. 
The  marriage  of  his  spn«  Thomas,  the  3rd  earl,  in  1392  to  the 
daughter  and  eventual  heiress  of  Thomas,  duke  of  Buckingham 
(son  .of  Edward  III.),  by  a  coheiress  of  the  great  house  of  Bohun, 
proved  a  decisive  tiiming-point  in  the  history  of  the  Staff ords; 
for,  although  he  died  childless,  this  great  lady,  styled  "  coimtess 
of  Stafford,  Buckingham,  Hereford  and  Northampton  "  in  her 
will,  married  in  2398  his  brother  Edmund,  the  $th  earl,  who 
obtained,  in  addition  to  her  great  possessions,  her  ancestors' 
office  of  lord  high  constable  in  1403,  but  was  slain  the  same  year 
at  Shrewsbury,  commanding  the  van  of  the  king's  host.  Their 
son,  Humphrey  (1402-1460),  the  first  3tafford  duks  of  Bucking- 
ham, was  placed  by  his  descent  and  his  possessions  in  the  front 
rank  of  the  English  nobility. 

The  Staffords  fcllfrom  their  pinnacle  of  greatness,'  which  had 
aroused  the  jealousy  of.  the  Crown,  by  the  attainder  of  Henry 
the  2nd  duke  in  1483,  but  were  completely  restored  for  the 
time,  on  the  triumph  of  Henry  VII.  in  i486,  when  Edward,  the 
3rd  duke  (1478-1521),  regained  the  title  and  estates..  Under 
Henry  VIII.  his  great  position,  fortified  by  his  relationship  to 
the  Percys,  Howards  and  Nevflles,  made  him  a  natural  leader 
of  the  old  nobility,  while  his  recovery  of  the  ancestral  office  of 
lord  high  constable  in  1509  ihcreased  his  prestige.  He  had  not 
sufficient  force  of  character  to  take  an  active  part  in  politics, 
but  the  king's  easily  roused  su^icions  were  excited  by  private 
accusations  in  1521,  and,  after  a  nominal  trial  by  his  peers,  he 
was  beheaded  on  the  X7th  of  May  X53x,  a  subsequent  act  (1523) 
confirming  his  attainder.  His  fate,  even  under  such  a  king, 
made  a  great  sensation,  exciting  sympathy  at. home,  and  moving 
the  emperor  Charles  V.  to  say  that  a  butcher's  dog  (Wolsey)  had 
puUed  down  the  noblest  buck  in  England.  It  is  noteworthy 
that  the  3nd  and  3rd  dukes  were  both  beheaded,  while  the  ist 
duke  fell  in  the  Wars  of  the  RoseSb 

Henry  (X501-X563),  th6  son  of  the  last  duke,  was  granted  by 
the  Crown  some  of  his  father's  manors  for  his  support,  and, 
espousing  the  Protestant  cause  (though  married  to  a  daughter  of 
Margaret,  countess  of  Salbbury  and  sister  of  Cardinal  Pole), 
was  restored  in  blood  on  Edward  VI. 's  accession  and  declared 
Lord  Stafford,  as  a  new  creation,  by  act  of  parliament.  His 
second  surviving  son,  Thomas,  eventually  assumed  the  royal 
arms,  on  the  ground  of  his  lofty  descent,  sailed  from  Dieppe 
with  two  ships  iii  April  1557,  landed  at  Scarborough,  seized  the 
castle,  and  proclaimed  himself  protector.  He  was  captured  and 
executed  for  high  treason.  His  father's  new  barony,  in  1637, 
passed  to  a  cadet  in  humble  circumstances,  who  was  oiUed  on,  as 
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s  pauper,  to  surrender  it  to  the  king,  which  he  did  (Ulegally,  it  is 
now  held)  in  1639.  The  king  thereupon  bestowed  it  on  Mary 
Stafford  (the  heir  general  of  the  line)  and  her  husband,  William 
Howard,  in  whose  descendants  it  is  now  vested.  Roger,  who  had 
surrendored  the  title,  died  in  1640,  the  last  heir  male,  apparently, 
of  the  main  line  of  this  historic  house. 

Of  the  junior  lines  the  most  important  was  that  known  as 
Stafford  of  Hboke  (Co.  Dorset),  which  had  branched  off  from 
the  parent  stem  at  a  very  early  date.  Sir  John.  Stafford  of  this 
line  married  his  kinswoman,  a  daughter  of  the  xst  earl  of  Stafford. 
From  their  younger  son,  Ralf,  descended  the  Staffords  of 
Grafton  and  other  families;  the  elder,  w1m>  fought  in  the  French 
wars,  was  grandfather  of  John  (Stafford),  archbishop  of  Canter- 
bury. This  prelate  came  to  the  front  under  Henry  VI.,  becoming 
treasurer  (1422),  bishop  of  Bath  and  Wells  (1425)1  and  lord  chan- 
cellor (1433-1450).  Archbishop  from  1443  to  his  death  in  1452, 
be  steered  an  even  course  between  parties  as  a  moderate  man  and 
useful  officiaL  His  elder  brother  obtained  Hooke  by  marriage, 
and  left  two  sons,  of  whom  the  younger  was  grandfather  of 
Humphrey  Stafford,  who  succeeded  to  Hooke,  fought  for 
Edward  IV.  at  Towton,  and  was  summoned  as  Lord  Stafford  of 
Southwick  in  July  1461,  and  was  advanced  to  the  earldom  of 
Devon  on  the  7U1  of  May- 1469,  after  the  execution  of  the 
Courtenay  earl,  which  he  is  said  to  have  intrigued  for.  Failing 
to  support  the  earl  of  Pembroke  against  the  rebels  a  few 
months  later,  he  was  responsible  for  their  victory,  for  which 
he  was  arrested  and  beheaded  (Aug.  17).  With  him  ended 
the  Staffords  of  Hooke. 

Sir  Humphrey  Stafford  of  Grafton  (of  thefr  cadet  line)  was 
an  active  supporter  of  Richard  III.,  and  was  executed  for  high 
treason  by  Henry  VH.  in  1485.  From  him  descended  Sir 
Edward  Stafford  (whose  mother  was  a  daughter  of  Henry, 
Lord  Stafford),  an  Elizabethan  diplomatist,  who  was  appointed 
resident  ambassador  to  France  in  1583,  a  post  which  he  held  with 
success  to  1590,  sitting  afterwards  in  parliament  for  Stafford,  and 
dying  in  1605.  His  brother  William  (z  554-161 3)  was  concerned 
in  some  obscure  plots  under  Elizabeth. .. 

Another  offshoot  from  the  main  line  was  that  of  the  Staffords 
of  Clifton  (Co.  Stafford),  founded  by  Sir  Richard,  younger  brother 
of  the  I  St  earl  of  Stafford,  who  was  closely  associated  with  him 
in.  French  warfare  and  negotiation,  fought,  like  him,  at  Crecy, 
and  acted  as  seneschal  of  Gascony  (1361-1362).  Clifton  came 
to  him  in  marriage  with  a  Camville  heiress,  and  he  was  summoned 
as  a  baron  in  1371.  His  eldest  surviving  son,  Edmund  (i344~ 
14x9),  a  churchman,  became  bishop  of  Exeter  in  1395,  and 
was  lord  chancellor  from  1396  to  1399.  He  lost  the  office  on 
Henry  IV.*s  accession,  but  held  it  again  from  1401  to  1403.  He 
then  devoted  himself  to  his  diocese  till  his  death  in  1419.  His 
patronage  of  learning  is  commemorated  by  Exeter  College,  Oxford. 
The  male  line  of  the  Staffords  of  Clifton  ended  about  1445. 

Of  younger  sons  of  the  main  line  who  attained  peerage  rank 
Sir  Hugh  Stafford,  K.G.,  a  son  of  the  3nd  earl,  was  summoned 
as  a  baron  from  1411  to  14x3  (probably  in  right  of  his  wife,  a 
Bourchier  heiress),  but  died  childless  in  X42a  John,  a  son  of  the 
xst  duke  of  Buckingham,  received  the  garter  and  an  earldom 
of  Wiltshire  (1470),  which  became  extinct  with  his  son  in  1499, 
but  was  revived  in  x  510  for  Henry  Stafford,  K.  G.,  a  son  of  the 
and  duke,  who,  however,  died  childless  in  XS23. 

The  Staffords  made  illustrious  marriages  from  the'  day  of  the 
xst  earl;  a  son  of  the  xst  duke  married  the  mother  of  Henry 
VII.  The  badge  of  the  family  was  "  the  Stafford  knot,'*  at  one 
time  as  famous  as  "  the  ragged  staff  "  of  the  earls  of  Warwick. 


possession  are  calendared  in  the  4th  Report  on  Historical  MSS.,  and 
the  Salt  Arch.  Soc.'s  collections  for  the  history  of  Staffordshire  are 
valuable  for  early  records.  Harcourt's  His  Grace  Ike  Steward  and 
Ike  Trial  of  Peers  (1907)  should  also  be  consulted.  The  bishop  of 
Exeter*s  Kegister  was  edited  by  Hineeston- Randolph  in  1886. 
Papers  relating  to  the  two  Baronies  0/  Stafford  (1807).  and  Campbeirs 
The  Stafford  Peerage  (1818)  are  useful  for  the  pedigree,  ana  there 
are  collections  fora  nistory  of  the  family  in  Add.  MS5.  (Brit.  Mus.) 
14^09;  19.150.  0*  H.  R.) 


STAFFORD,  BARLB  AMD  MARQUEBSB  OP.    The  caridoa 

of  Stafford,  created  in  X35X,  was  hdd  at  first  by  the&milyd 
Stafford  (see  above).  In  X52X  it  became  extinct,  and  in  Sep- 
tember X640  Sir  William  Howard  (x6x4-x68o),  a  son  of  Tliomas 
Howard,  earl  of  Arundel  and  Surrey,  having  three  years  pcrviocdy 
married  Mary  (d.  X694),  sister  and  heiress  of  Henry  Stafford, 
5th  Baron  Stafford,  was  created  Bazon  Stafford  and  two  mcHiths 
later  viscount  of  Stafford.  Accused  by  Titus  Oates  of  partici- 
pating in  the  popish  plots,  he  was  found  guilty,  and  was  beheaded 
on  the  29th  of  December  1680,  his  titles  being  forfeited. 

His  son,  Henry  Stafford  Howard  (X658-X719),  who,  but  far 
his  father's  attainder,  would  have  inherited  the  barony  and  the 
viscotmty,  was  created  earl  of  Stafford  in  x6S8,  his  mother 
being  created  countess  of  Stafford  at  the  same  time;  ht  was 
succeeded  by  his  nephew  William  (c.  X690-X734).  When  J<^ 
Paul,  the  4th  earl  (X700-X762),  died,  the  oirtdora  became 
extinct,  but  the  title  to  the  bazony,  which  was  under  attainder, 
feU  into  abeyance. 

The  4th  earl's  sister  Mary  (d.  2765)  married  Frands  FlowtJea 
(d.  27x2),  and  in  1824  their  descendant.  Sir  George  Williaa 
Jemingham,  Bart.  (X77X-X85X),  of  Costessy  Park,  KorfbQ;, 
obtained  a  reversal  of  his  ancestor's  attainder  and  was  recx^niaed 
as  Barofi  Stafford.   The  barony  is  still  held  by  the  Jenuogfaazns. 

In  X758  Granville  Leveson-Gower  (X721-X803)  was  created 
marquess  of  Stafford.  He  was  the  son  of  John  Levcaoo-Gower 
(d.  X754),  who  was  created  Viscount  Trentham  and  Earl  Govs 
in  X746.  The  public  positions  held  by  him  included  that  of 
lord  privy  seal,  which  he  filled  from  1755  to  1757,  and  again 
from  X784  to  X794;  of  master  of  the  horae;  of  l<Ht]  chamberbla 
of  the  royal  household;  and  of  lord  president  of  the  coudqI, 
which  he  held  from  x  767  to  x  769  and  in  1 783-1 784.  This  vcahiix 
and  influential  nobleman,  who  was  the  last  survivcH'  of  tie 
associates  of  the  duke  of  Bedford,  the  "  Bloomabury  ga^," 
died  at  Trentham  Hall,  in  Staffordshire,  on  the  26ih  of  Octoiber 
1803.  His  son  and  successor,  George  GranviUe  Levesoo-Gowa. 
was  created  duke  of  Sutherland  in  X833.  A  jrounger  son  was 
GranviUe  Leveson-Gower,  who  was  created  Eari  GranviDe  is 
X833.  The  title  of  marquess  of  Stafford  is  ix>w  borne  hy  the 
eldest  son  of  the  duke  of  Sutherland. 

STAFFORD,  a  market  town,  municipal  and  parliamentary 
borough,  and  the  county  town  of  Staffordshire,  En^fasd.  oa 
the  river  Sow,  a  western  tributary  of  the  Trent.  Fop.  (1901). 
20,895.  It  is  an  important  junction  on  the  main  Ixlie  of  the 
London  &  North- Western  railway,  by  which  it  is  133}  m.  N.W. 
from  London.-.  Branches  of  this  company  diverge  to  Wohner- 
hampton  and  Birmingham,  and  to  Walsall;  a  joint  line  of  t^ 
North-Westem  and  Great  Western  companies  to  Shrewsbory  and 
Welshpool;  the  Great  Northern  serves  the  town  from  the  eastcxs 
counties,  and  the  North  Staffordshire  runs  north  throogh  the 
Potteries  district.  The  town,  whOe  largely  inodemiased,  coataias 
a  number  of  picturesque  half-timbered  bouses.  The  church  of 
St  Mary,  a  fine  cruciform  building  having  a  transitional  N(?aas 
nave,  and  Early  English  and  Decorated  in  other  parts,  ws 
formerly  collegiate,  its  canons  having  mention  jn  Docncsday. 
though  the  complete  foundation  is  attributed  ta  King  Jofai 
It  contains  a  memorial  to  the  famous  an^er,  Izaak  Waltao, 
bom  at  Stafford  in  1 593.  The  older  church  of  St  Chad  rowain^ 
good  Norman  details,  but  is  chiefly  a  reconstruction.  It  farcxri:^ 
provided  sanctuary.  There  are  county  coxindl  buildingt,  a 
shire  hall  and  a  borough  hall.  The  grammar  school  is  an  anciKt 
foundation  enlarged  in  1 550  by  Edward  VI.  The  county  tcchskal 
institution  is  in  Stafford.  A  museum,  consisting  pfrindpa^ef 
the  collections  of  Clement  Wragge,  and  called  by  his  name, 
contains  a  specially  fine  series  of  fossils.  The  William  Salt 
library,  presented  to  the  borough  in  X872  after  the  death  of  the 
collector,  has  a  large  collection  of  books  and  MSS.,  ^eds  asd 
pictures  relating  to  the  county.  Charitable  institutions  ir^J^Hie 
a  general  infirmary,  county  asylum,  and  the  Colon  Hill  intitofioo 
for  the  insane.  The  burgesses  of  Stafford  had  formeriy  coiriDOB 
rights  over  a  considerable  tract  known  as  Coton  Fkid  and  Stooe 
Flat;  the  first  is  now  divided  into  allotments  and  the  second  is  a 
recreation  ground.    The  staple  trade  is  the  manufacture  of 


boaU  md  abosi  there  mre  inmiRiili,  ud  ak  It  piepued  from 
brine  mils  in  tbe  ndghbouibiwd.  Tbae  ibs  tapgly  batht. 
Tbe  puliimcDUi?  borDugh  wu  titoided  is  iftSj,  shea  Ibe 
npmeDUiiaii  m*  nduod  from  two  memiMn  to  one  TIm 
town  is  gonmcd  by  ■  mayor,  8  ildermen  lod  14  coimdllon. 

Id  Ibe  beiuliful  well-noded  nelgbbaniboad  an  lotcmtlDg 
tite  b  tbU  of  StaSoid  Cutle,  od  •  bill  comnnndiag  a  wide 

dating  from  iSio.  whicb  replaced  an  old  itioiigliold.  BqrODd 
it  i«  aa  early  encampinmi,  Biuy  Ring. 

SlaSon)  (SlaJfard,  Siagort,  Singordt)  ii  laid  to  bavc  ori^nally 
becD  called  Bctbency  from  Berthelin,  a  hetmit  who  lived  ben. 
The  £nt  lutheniic  mention  of  it  ia  in  Ibe  Anglo-Saioti  Cbronkle, 
vbere  it  ii  atiled  thai  AelheUeid,  lady  of  ihe  Uerciuu.  in  91] 
built  a  (on  at  StaSord.  It  wu  a  place  of  tonaidenble  Imporlaace 
in  later  Angb-Suon  tlmea,  asd  tbe  evidence  of  csiui  abowi 
that  a  mint  then  eidited  here.  StaHord  ii  described  u  1 
borougb  In  Domeadty  Book,  and  at  tlie  time  of  Ihe  nuvey  ii 
ttaj  tbe  chief  place  in  the  county  though  many  of  Ihe  bouia 
vere  '*  wasted."    The  king  received  alL  the  dues,  two-thirda 

the  Domeaday  Survey  it  appears  thai  the  Conqueror  look  certain 
land  out  of  the  manor  of  Chelsea  in  order  to  erect  a  castle  at 
StaffonI;  this  was  dealroyed  in  the  wars  of  tbe  I7tli  century. 
A  charter  from  John  in  1 106  constituted  Slafloid  a  free  borou^ 
In  13^  the  government  was  by  bailifls.  In  1501  it  was  ordered 
that  two  bailiEi  should  be  elected  annually  out  of  ■  council  of 
Iwenty-bve  buigcasea.  Cbarten  were  granted  by  Edward  VT. 
in  ijji  and  by  James  I,  In  160%,  the  latter  Incorporating  it 
under  the  title  of  the  mayor  and  buigesKt  ol  tbe  borough  of 
Sta&ord:  owing  to  iiregulaiitie*  in  electiona,  anoihei  almost 
similar  charier  was  giveD  by  George  IV.,  under  which  the  town 
was  eovemed  until  183J.  In  Eliiabelh't  reign  Stafford  was  in  a 
depressed  condilioa  owing  partly  to  the  decay  of  the  cap  manu- 


of  the  iSlb  century  Ihe  t( 

their  manufaaure  of  ckiih:  "  about  tbe  same  time  the  shoe  trade 
began.  Two  fairs,  to  be  held  on  St  Matthew's  day  and  on  the  4tb 
tA  December,  were  granted  in  1161  and  1685  respectively,  and  are 
atillkeptnp.    There  an  now  eight  annual-Iaiia  in  all. 

STAFTOBDBHIItB,  a  midland  county  of  England,  bounded 
N.E.  by  Derbyshire,  E.  by  that  county  and  Ldcestenhin, 
S.E.  by  Warwickshire,  S.  by  Worceateiahire,  S.W.  by  "" 
and  N.W.  by  Cheshire.  Tbe  area  1*  ii;i']  aq.m,  Tbi 
Includes  the  valley  of  tbe  Trent  from  its  loutce  to  tbe  point 
at  which  it  bccomea  navigable,  Burtoa-upon-Tienl.  It  lisei 
in  the  extreme  north  of  the  county,  and  follows  a  toutherly 
cDune,  turning  eastward  and  finally  nottb-eaatwatd  'hrougb  the 
centre  of  the  county.  lu  tribuiuies  on  the  left  bank  follow  a 
coune  nughty  parallel  with  it;  the  chief  ue  the  BIythe  and  tbe 
Dove,  which  receives  the  Cbumet  from  tbe  west,  and  foims  the 
county  boundary  with  Derbyshire.  The  country  between 
Trent,  Chumel  and  Dove  is  undulating  and  beautiful;  the  hills 
rise  to  some  iSoo  ft.  on  the  Derbyshire  border  in  Axe  Edge  near 
Buxton,  and  continue  by  Mow  Cop  or  Congleton  Edge  along  the 
Cheshire  border  to  tbe  coal-bearing  hills  above  the  Potteries 
district.  Dovedale,  tbe  iiinie  applied  to  a  portion  of  tbe  upper 
valley  of  tbe  Dove  ({(.),  attracts  many  visitors  on  sccount  of  its 
beauty,  and  is  in  Iivour  with  anglers  for  its  trout-fishing.  South 
of  the  Trent,  about  the  middle  of  the  county,  an  elevated  area  is 
known  as  Cannock  Chase,  formerly  a  roj^  preserve,  now  a 
wealthy  coalfield,  and  tbe  high  ground,  generally  exceeding  500  ft., 
continues  south  to  surround  tbe  greet  manufacturing  district  of 
south  StaSordshire  (the  Black  Country),  and  to  merge  into  the 


STAFFORDSHIRE 

CMcn— Tha  Psnniaa  I 
CarboniHnHia  ~ 


It  and  Liiiey  Kills  of  Worcestershire, 
north-west  drains  to  the  Weaver,  and  so  to  the 
the  west  and  south-wrat  the  Severn  receives  i 
and  itself  touches  the  county  in  the  extreme 
only  connderable  sheet  of  water  is  Aqualate  M 
oi  tbe  maosim  of  that  name  near  Newport  In : 
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MAwfooy  nBeateath*  nortbenofno 
miptug  the  h»dlaBd  Triable  plateau  la 

„ the  ancoBfonaabla  Tiias  less.   II  iiolates 

and  jnuller  coallields  mainly  in  ayncliaca,  but  elevaica 
.  marnn-of  the  fonnar  anticlinslly.  A  pcplonntion 
ioulli^laflotdihira  Coal  Meuina,  with  susar  laddla 


K.thaSoulli^ 

ta  deimiing  the  IVlaa  bound  the  southe 
'ui  wjcs,  tbe  noftbam  CazboiuleRHis  westwanL  ni.  nmivu 
r  Llandovery  Saodstona  with  StrieUamiiaia  Uiu  and  Barr 
Ibope)  LimeatoM  (flisfluu  twriaaiii)  anderlla  Weeloek 
s,  sucoeded,  as  at  Wnn^a  Mat  and  Dudley,  by  Wcnloek 
itooe  in  two  beda,  honayeoinbed  with  old  lioe^workioga  add 
ulortiilobius.  At  Snlgley  then  Colhnr  Lows  LudWShsles. 


■loping  hiUs  and  deep  valleys,  • 


\e)t&S%,% 


coalfields  into  the  Millstone  Gi 


roos  tinestoDe,  with  gendy- 
-  the  nofthcm  rc^oo  on  the  east. 
•w  uiiu>  of  tbe  ZNtnoMyiui  sane,  with 
worked  at  Ecton.  Marine  Feodl^de 
thin  limestones  and  higher  landftonca, 
syndine  and  the  aonbcm  margiDs  af  ibe 


ihisn  two-third*  is  in 


.,<(nciiUw>^— Nearly  ront-filibi  of  the  total  ana  of  Ihe  < 
under  culdvatlwi,  and  of  llusmonihr-  •—^•u-J-  ••■ :-  - 
piHuie,  cattle  being  laiidy  kept,  and 
^aktothatowna.   DkeraostolEb 
Bliire  is  well  wooded.    The  acna^  unaer  con 
dimini^ing.  and  lAeat,  which  lormcily  was  the  | 
ii  nowiupeneded  in  this  respect  by  oatt.  whicb  oc 
of  the  com  acreage  Utile  more  being  under  what 
Turnips  are  grown  on  about  hall  tbe  acreage  ui 

iran^Mani.— The  mannfaclures  o(  StaBordi 
imporlant.    Out  of  the  Ihne  areal  coal6eldi 

and  centre  (Cannock  Chat'   -■ '— 

dependent  {nduslriea.   The 


Ihe  two  Bnt  have  wholly  disiinc 


le  Black  Country  ({.*.) :  il 


an  area,  between  Birminiham'aDd    Wolmfaai 
one  great  town,  and  indudes  such  famous  ct... 
Wednetbory,  Dudley  fin  Staffoidshire)  and  West  Bi 


il  district  b  called 


[q.i.).  Cbcadle, 
e  01  a  smauer  coalfieM.  Burton- 
vie*.  Chemical  works  are  found 
tile  worka  in  the  Black  Country 
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STAFFORDSHIRE 


ud  al  Tunuall,  (Unwoita  il 


3u  compuy  and  the  Great 
Hinlry  by  many  briDcbct 

:hei  Iram  Trrn(  v2ley  to 
nHith  Ihe  Cannocli  Cbue 
■y  niiu  from  Sulfonl  ud 
uih  the  I'iKtcTia.  with  a 
iMlafidd.  The  Manirold 
Oovedila  dUlrict.  The 
ly  IBriual-Dcitiy]  croHei 
<m  BinniiiihaD  by  Tam- 
^veHumptoD.  The  Great 
line  u  Gnntham.  Krvu 
liderable  acnount  of  (Dal- 
Black  Coufttiy  apecially 


htmptOD  ue  county  bnoushii  tichSeM  Ei  &  dty,  and  Stiflard 
il  tfac  county  town.  The  urban  dUtficti  ate — iA  tbc  mubeni 
mduilfkl  distlici,  Amblecote  OiiB)i  BiUtoD  (i4^}4),  Bnerley 
HiU  (ii,o«i},  Coieley  [ii.iig],  DirEuIoo  dsjQs),  Uudnrgnb 
(S'.9'i).  Heath  Town  oi  WednsEdd  Heath  {9441),  Pen>  Bar 
{33*8),  Quany  flank  (6qiij),  Rowley  Regii  tw.*?").  Seddcy 
('S,mO,  Short  Heath  iisn),  Tetlenhall  ls)j7).  Tipton  (ja.»i). 
WedoeiEeld  {4883),  WUlenhall  (18,515)1  in  the  northaa 
induuiial  diatrict,  Audlcy  (i},683),  Biddu^h  (6147),  Fesloa 
(JJ,74J).    Kidagrove    Usji),    Emmllthonie    t6i6j),     TubbiB 

Cannock  (13,974),  Uek  (Ji,4»4).  Rugdey  (4447).  Stone  (5680)! 
Utloietei  (5IJ3).  Among  olbet  toirnl  may  be  meolicoed 
AbboU  Bromley  (131S),  Brtiraod  (IMS),  Cheadlc  (;i£^l 
and  Ecdeahill  U'OQ}-  The  county  il  in  the  Oxfoid  dmui. 
and  aMia*  are  held  (I  Stafford.  It  hai  one  coun  id  qnaim 
araiDns,  and  ii  divided  isle  13  petty  leninRal  divisi«E.  The 
boreuchs  d  Ranley,  Uchfidd,  Newoitlr-uDdcr-Lymc.  WihaD. 
WeK  Bnnnwich  and  Wolvuhunpton  have  Kpante  cammiHnn 
ol  the  peafe  and  courti  of  quarter  m  iliiml.  and 
those  of  Bunlem.  Burtoa.  LooxtOQ,  Slaffard. 
Sloke-upon-Trent,  Smethwick,  Tamnmh  aid 
Wedneihury  have  icpaiite  commiSHofa  of  tie 
peace  only.  The  total  number  of  dvil  paxidia 
t*  17).  The  county  ii  almnt  wlxdly  in  Ikt 
dioctie  ol  Llcb£eld,  but  bas  anull  pnrti  ■ 
tboM  a(  Worcester,  Hereford,  Southvcfl  and 
Cheitei;  it  rontun)  348  ccdeHuiical  parida 
or  diiiricti,  wholly  ai  in  part.     SinfloRhhin 


niajy  d 


Qber— Burton,  Hudt- 
worth,  Kingiwinford,  Leek,  I  L-hm^  North- 
West  and  Wat.  The  partiamentuy  boni«k  d 
Wolverhampton  ntumi  a  member  for  CKh  d 
three  divisions,  and  Ihe  borou^u  ni  Hankr. 
Newcutie-uDder-Lymt,  StaflonJ,  Stoke-iqiD*- 
Tnnt,  WahaLi,  Wedncsbury  nnd  West  Bimwkl 

HiMery.— The  district  whicb  b  BovStaSod- 
ibire  wu  invaded  in  the  6lb  century  by  a  tiiht 
ol  Angles  who  seltled  aboul  Tanmrth.  alio- 
waida  faznoua  aa  a  residence  of  the  Uercua 
kings,  and  Later  made  their  way  bryosd  GUI' 
nock  Chase,  through  the  paiuges  ailoetled  br 
the  Sow  valliyin  the  north  and  Walling  Sunt 
in  the  south.  The  district  wu  frBgncul' 
overrun  by  the  Danes,  sbo  ib  qto  were  dcftiird 
at  Tetlenhall,  uiil  again  ai  Wednesficid,  and  a 
was  after  Edward  the  Elder  had  finally  eapeliri 
Ihe  Nonhmen  from  Merda  thai  the  land  at  lit 
south  Mercians  was  formed  into  a  shire  annnJ 


atngtofl  canaU.  connecting  th 


11  Ihe  Suflordihire 


the  Grar 


laiflf  eastward  from  the  E^ter 


ir  Slaflord. 


1  1B91  of  1,083,414; 


1  AdminiilriUiiin.—Tbt 

aires,  with  a  population 

and  in  1931  of  1,134, 50$.  The  area  oi  me  aonunisiraiive 
county  is  744,984  acres.  Staffordshire  contains  &ve  hundreds, 
each  having  two  divisions.  The  municipal  boroughs  are^ 
in  the  southern  Industrial  district,  SmEihwick  (pop,  M,i3q), 
Wnlsall  (B«,4]o),  Wedatsbuiy  (16,354),  West  Bromwich 
{'15.175),  Wolverhampton  (94,187);  in  the  northern  indus- 
trial district,  Newtaiile-under-Lyine  (19,914),  and  the 
several  fomfriy  separate  boroughs  amalgamated  under  the 
"  Potteries  Federation  "  Scheme  (1908)  under  the  name  of  Stoke- 
on-Trent  (fl.».);  elsewhere,  Burloa-upon-Trenl  (50,386),  Lich- 
field (790J),  Stafford  (io,8oi),  Tamwofth  (7171).  Burton, 
Hanky,   Smethwick,  Waliail,  West  ^  Biomwich   and.Wolvei^ 


oned  by  n 


burgh. 
at  Stafford.     The  county  is  finl  m 

An^Saion  Chro,iicle  in  roibwhen  it  ms  named  by  t-aiar. 
The  resistance  which  Staffoidsbite  opposed  to  the  Conqwnr 
wia  punished  by  ruthless  harrying  arid  con  fiscal  ion,  and  lix 
Domesday  Survey  supplies  evidence  o[  the  depiqnlated  ud 
impoverished  conditiOQ  of  the  county,  which  at  this  perud 
contained  but  64  mills,  whereas  Doiset,  a  unaller  cma.y, 
contained  171.  No  En^i^min  was  allowed  to  retain  ouia 
of  any  importance  after  the  Conquest,  and  the  chief  lay  pro- 
prietors at  the  lime  of  the  survey  were  Earl  Roger  of  Mivm- 
goraery;  Earl  Hugh  of  Chester;  Henry  de  Ferrm.  who  b<JJ 
Burton  and  Tuibury  castles;  Robert  de  Siaflard;  William  Fiu- 
Anscull,  afterwards  created  first  Baron  Dudley;  Rjitu.-d 
Forester;  Rainald  Bailgiol;  Ralph  Fits  Hubert  and  Nigd  a 
SliSord.  The  Ferrera  and  StaHords  bog  continued  to  (by 
a  leading  part  in  Staffordshire  history,  ud  Tutatin,  who  knd 
Drayton  under  William  Fill  Anlculi,  was  tbe  ancstor  d  ihe 
Bassets  of  Drayton.  Al  the  time  at  the  survey  Bunco  was  '.he 
only  monaalery  in  Slaffordshire,  but  loundalioDa  of  anua 
eaiued  at   Stafford,  WolveihaisptoD,   Tettenh^  Lidirii. 


STAG— STAHL,  F.  J. 
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Penkridge  and  Tamworth,  whik  others  at  Hanbury,  Stone, 
Strensall  and  Trentham  had  been  either  destroyed  or  absorbed 
before  the  Conquest.  The  five  hundreds  of  Staffordshire  have 
existed  since  the  Domesday  Survey,  and  the  boundaries  have 
remained  practically  unchanged.  Edingale,  however,  was  then 
included  under  Derbyshire,  and  Tirley  under  Shropshire, 
while  Cheswardine,  Chipnall  and  part  of  Bobbington,  ncrw  in 
Shropshire,  were  assessed  under  Staffordshire.  The  hundreds 
of  Offlow  and  Totmonslow  had  their  names  from  sepulchral  monu- 
ments of  Saxon  commanders.  The  shire  court  for  StiEfifordshire 
was  held  at  Stafford,  and  the  assixes  at  Wolverhampton, 
Stafford  and  Lichfield,  until  by  act  of  parliament  of  1558 
the  assixes  and  sessions  were  fixed  at  Stafford,  where  they 
are  still  held. 

In  the  13th  century  Staffordshire  formed  the  archdeaconry 
of  Stafford,  including  the  deaneries  of  Stafford,  Newcastle, 
Alton  and  Leek,  Tamworth  and  Tutbuiy,  Lapl^  and  Creigull. 
In  1535  the  deanery  of  Newcastle  was  combined  with  that  of 
Stone,  the  deaneries  remaining  otherwise  unaltered  until  z866, 
when  they  were  increased  to  twenty.  The  archdeaconry  of 
Stoke-on-Trent  was  formed  in  1878,  and  in  1896  the  deaneries 
were  brought  to  their  present  number;  the  archdeaconry  of 
Stafford  comprising  Handsworth,  Himley,  Lichfield,  Penkridge, 
Rugeley,  Stafford,  Tamworth,  Ttysull,  Tutbury,  Walsall, 
Wednesbury,  West  Bromwich  and  Wolverhampton;  the  arch- 
deaconry of  Stoke-on-Trent  comfirising  Alstonfield,  Cheadle, 
EcdeshaU,  Hanley,  Leek,  Newcastle-under-Lyme,  Stoke-on- 
Trent,  Trentham  and  Uttoxeter. 

In  the  wars  of  the  reign  of  Henry  HI.  most  of  the  great 
families  of  Staffordshire,  induing  the  Bassets  and  the  Ferrers, 
supported  Simon  de  Montfort,  and  in  1263  Prince  Edward 
ravaged  all  the  lands  of  Earl  Robert  Ferrers  in  this  county  and 
destroyed  Tutbury  Castle.  During  the  Wars  of  the  Roses, 
Eccleshall  was  for  a  time  the  headquarters  of  Queen  Margaret, 
and  in  1459  the  Lancastrians  were  defeated  at  Blore  Heath. 
In  the  Ci^  War  of  the  ijth  century  Staffordshire  supported 
the  parliamentary  cause  and  was  placed  under  Lord  Brooke. 
Tamworth,  Lichfidd  and  Stafford,  however,  were  garrisoned 
for  Charles,  and  Lichfidd  Cathedral  withstood  a  siege  in  1643, 
in  which  year  the  Royalists  were  victorious  at  Hopton  Heath, 
but  lost  their  leader,  the  earl  of  Northampton.  In  1745  the 
Young  Pretender  advanced  as  far  as  Leek  in  this  county. 

A  large  proportion  of  Staffordshire  in  Norman  times  was  waste 
and  uncultivated  ground,  but  the  moorlands  of  the  north  afforded 
excellent  pasturage  for  dieep,  and  in  the  14th  century  Wolver- 
hampton was  a  staple  town  for  wooL  In  the  13th  century 
mines  of  coal  and  iron  are  mentioned  at  Walsall,  and  ironstone 
was  procured  at  Sedg^  and  Eccleshall.  In  the  istli  century 
both  coal  and  iron  were  extensivdy  worked.  Thus  in  the  X7th 
century  the  north  of  the  county  yielded  coal,  lead,  copper, 
marble  and  millstones,  while  the  rich  meadows  maintained 
great  dairies;  the  woodlands  of  the  south  supplied  timber, 
salt,  black  marble  and  alabaster;  the  dothing  trade  flourished 
about  Tamworth,  Burton,  and  Newcastle-under-Lyme;  and 
hemp  and  flax  were  grown  all  over  the  county.  The  potteries 
are  of  remote  origin,  but  were  improved  in  the  17th  century  by 
two  brothers,  the  Hers,  from  Aznsterdam,  who  introduced  the 
method  of  salt  glazing,  and  in  the  i8th  century  they  were 
rendered  famous  by  the  achievements  of  Josiah  Wedgwood. 

Staffordshire  was  represented  by  two  members  in  the  parlia- 
ment of  1290,  and  in  1395  the  borough  of  Stafford  also  returned 
two  members.  Lichfield  was  represented  by  two  members  in  1304, 
and  NewcastIe-under-L3rme  in  1355.  Tamworth  rettimed  two 
members  in  1563.  Under  the  Reform  Act  of  1833  the  county 
returned  four  members  in  four  divisions,  and  the  boroughs 
of  Stoke-on-Trent  and  Wolverhampton  were  represented  by 
two  members  each,  and  WalsaU  by  one  member.  Under  the 
act  of  1868  the  county  returned  six  members  in  three  divisions 
and  Wednesbury  returned  one  member. 

Antiquities. — Early  British  remains  exist  in  various  parts  of 
the  county;  and  a  large  number  of  barrows  have  been  opened 
in  which  hiunan  bones,  urns,  fibulae,  stone  hammers,  armlets, 


pins,  pottery  and  other  "aitides  have  been' found.  In  the 
ndghbourhood  of  Wetton,  near  Dovedale,  on  the  site  called 
Borough  Holes,  no  fewer  than  twenty-three  barrows  were 
opened,  and  British  ornaments  have  been  found  in  Needwood 
Forest,  the  district  between  the  lower  Dove  and  the  angle  of  the 
Trent  to  the  south.  Several  Roman  camps  also  remain,  as  at 
Knave's  Castle  on  WatUng  Street,  near  Brownhills.  The  most 
noteworthy  churches  in  the  county  are  found  in  the  large  towns, 
and  are  described  under  their  respective  headings.  Such  are 
the  beautiful  cathedral  of  Lichfidd,  and  the  churches  of 
EcdeshaU,  Leek,  Penkridge  St  Mary's  at  Stafford,  Tamworth, . 
Tutbury,  and  St  Peter's  at  Wolverhampton.  Checkley,  4  m. 
south  of  Cheadle,  shows  good  Norman  and  Early  English  details, 
and  there  are  carved  stones  of  pre-Nomian  date  in  the  church- 
yard. Armitage,  south-east  of  Rugeloy,  has  a  church  showing 
good  Norman  work.  Brewood  church,  4  m.  south-west  of 
Penkridge,  la  Early  English.  This  village  gives  name  to  an 
andent  forest.  Audlcy  church,  north-west  of  Newcastle- 
under-Lyme,  is  a  good  example  of  Early  Decorated  work. 
Remains  of  ecdesiastical  foundations  are  generally  slight, 
but  those  of  the  Cisterdan  abbey  of  Croxden,  north-west  of 
Uttoxeter,  are  fine  Early  En^ish,  and  at  Ranton,  west  of 
Stafford,  the  Perpendictdar  tower  and  other  portions  of  an 
Augustinian  foundation  remain.  Among  medieval  domestic 
remains  may  be  mentioned  the  castles  of  Stafford,  Tamworth 
and  Tutbury,  with  that  of  Chartley,  north-east  of  Stafford, 
which  dates  from  the  X3th  century.  Here  is  also  a  timbered  hall, 
in  the  park  of  which  a  breed  of  wild  cattle  is  maintained. 
Beaudesert,  south  of  Rugeley,  is  a  fine  Elixabethan  mansion  in  a 
beautiful  undulating  demesne.  In  the  south-west,  near  Stour- 
bridge, are  Enville,  a  Tudor  mansion  with  grounds  laid  out 
hy  the  poet  Shenstone,  and  Stourton  Castle,  embodying  por- 
tions of  the  X5th  century,  where  Reginald,  Cardinal  Pole,  was 
bom  in  xsoa  Among  numerous  modem  seats  may  be  named 
Ingestre,  Ilam  Hall,  Alton  Towers,  Shugborough,  Pattcshull, 
Keele  Hall,  and  Trentham. . 

See  Robert  Plot,  Natural  Histo^  i^  Staffordshire  (Oxford,  1686): 
S.  Erdeswidc,  Survey  of  Staffordshire  (London.  1717;  4th  ed.,  by  T. 
Hafwood,  London,  1844);  Stebbing  Shaw,  History  and  Antiquities 
of  Staffordshire,  &c.,  vol.  i.,  ii.,  pt.  i.  (London,  1798-1 801);  WUUam 
Pitt,  Topographical  History  of  Staffordshire  (Newcastle-under-Lyme, 
1817);  Simeon  Shaw,  History  of  the  Staffordshire  Potteries  (Hanley, 
1839):  Robert  Gamer,  Natural  History  of  the  County  of  Stafford 
(London,  18^-1860);  William  Salt.  Archaeoloeical  Society.  ColUc' 
tions  for  a  History  of  Staffo.dshire  (1880),  vol.  1.;  Victoria  County 
History;  Staffordshire, 

STAG  (O.  Eng.  staggarti  Norse  word,  cf.  Icel.  steggr,  steggi, 
a  male  animal,  d.  Steggander^  a  drake;  it  is  usually  referred  to 
stigan,  to  climb,  to  mount,  but  this  is  doubtful),  the  common 
name  of  the  male  of  many  spedes  of  the  deer  tribe,  but 
usually  a>nfined  to  the  male  of  the  red  deer  {Cemu  dapkus), 
"  buck  "  being  used  in  other  cases,  iCs  of  the  fallow-deer  (see 
Deer  and  Pecosa).  In  Stock  Exchange  slang  the  term  is  used 
of  an  operator  who  applies  for  a  portion  of  a  new  security  being 
issued,  not  with  a  view  to  holding  it,  but  with  the  intention  of 
immediate  realization,  at  a  profit  if  possible. 

STAGE  (Fr.  itage;  from  Lat.  stare,  to  stand),  in  architecture, 
an  devated  floor,  partictilarly  the  various  storeys  of  a  bell-tower, 
&c.  The  term  is  also  applied  to  the  plain  parts  of  buttresses 
between  cap  and  cap  where  they  set  back,  or  where  they  are 
divided  by  horizontal  strings  and  panelling.  It  is  used,  too,  by 
William  of  Worcester  to  describe  the  compartments  of  windows 
between  transom  and  transom,  in  contradistinction  to  the  word 
bay,  which  signifies  a  division  between  mullion  and  mullion 
(see  Storey).  From  the  sense  of  the  floor  or  platform  on  which 
plays  were  acted  the  term  came  to  signify  both  the  theatre 
{q,v.)  and  the  drama  (q.v,).  And  from  its  etymological  meaning 
of  a  station  comes  the  sense  of  a  place  for  rest  on  a  journey,  the 
distance  between  such  places,  &c. 

8TAHU  FRIEDRICH  JULIUS  (i8o3~x86x),  German  ecdesi- 
astical lawyer  and  politidan,  was  bom  at  Munich  on  the  i6th 
of  January  1803,  of  Jewish  parentage.  Although  brotight  up 
strictly  in  the  Jewish  religion,  he  was  allowed  to  attend  the 
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gymnaaiuin,  and,  as  a  result  of  its  {nfluence,  was  at  the  age  of 
nineteen  baptized  into  the  Lutheran  Church.  To  this  faith  he 
dung  with  earnest  devotion  and  persistence  until  his  death. 
Having  studied  law  at  Wttrzburg,  Heidelberg  and  Erlangen, 
StaU,  on  taking  the  degree  of  dod^  jttns,  established  himself 
as  pfwatdozefU  in  Munich,  was  appointed  (183  a)  ordinary  pro- 
fessor of  law  at  Wtlrzburg,  and  in  1840  received  the  chair  of 
ecclesiastical  law  and  polity  at  Berlin.  Here  he  immediately 
made  his  mark  as  an  ecclesiastical  lawyer,  and  was  appointed 
a  member  of  the  6rst  chamber  of  the  synod.  Elected  in  1850 
a  member  of  the  short-lived  Erfurt  parliament,  he  bitterly 
opposed  the  idea  of  German  federation.  Stahl  early  fdl  under 
the  influence  of  ScheUing,  and  at  the  hitter's  insistence,  began 
in  1837  his  great  work:  Die  PkUosopkU  des  RtckU  naek 
gesckicktUckerAnsickl  (an  historical  view  of  the  philosophy 
of  law),  in  which  he  bases  all  law  and  political  science  upon 
Christian  revelation,  denies  rationalistic  doctrines,  and,  as  a 
deduction  from  this  principle,  maintains  that  a  state  church 
must  be  strictly  confessionaL  This  position  he  further  eluci- 
dated in  his  Dar  ckrisUicke  Staai  und  sein  Verkdltniss  wum 
Deismus  und  Judentkum  (The  Christian  State  and  its  relation 
to  Deism  and  Judaism;  1874).  As  Oberkirchenrath  (synodal 
councillor)  StaU  used  all  his  influence  to  weaken  the  Evan- 
gelical Union  {i.e.  that  compromise  between  the  Calvinist  and 
Lutheran  doctrines  which  is  the  essence  of  the  Prussian  Evan- 
gelical Church)  and  to  strengthen  the  influence  of  the  Lutheran 
Church  (cf.  Die  Lutheriscke  Kirche  und  die  Union,  1859).  The 
Prussian  mim'ster  von  Bunsen  attacked,  while  King  Frederick 
William  IV.  supported,  Stahl  in  his  ecclesiastical  policy,  and 
the  Prussian  Evangelical  Church  would  probably  have  been 
dissolved  had  not  the  regency  of  Prince  William  (afterwards 
the  emperor  William  I.)  supervened  in  1858.  Stahl's  influence 
fell  imder  the  new  regime,  and,  resigning  his  seat  on  the  synod, 
he  retired  into  private  life  and  died  at  BrOckenau  on  the  xolh 
of  August  z86x. 

See  "  Biographie  von  Stahl,**  in  Vnsere  Zeit,  vi.  419^-447  (anony- 
mous, but  probably  by  Gneist) ;  Pemiu,  Sanpty,  Stahl  (anonymous ; 
Beritn,  1863). 

8TAHU  OEORO  BBN8T  (x66»-X734),  German  chemist  and 
phystdan,  was  bom  on  the  axst  of  October  1660  at  Anspach. 
Having  graduated  in  medicine  at  Jena  in  1683,  he  became 
court  physician  to  the  duke  of  Weimar  in  1687.  From  1694  to 
17x6  he  hdd  the  chair -of  medicine  at  Halle,  and  was  then  ap- 
pointed physidan  to  the  king  of  Prussia  in  Berlin,  where  he  died 
on  the  X4th  of  May  1734.  In  chemistry  he  Is  chiefly  known  in 
connexion  with  his  doctrine  of  phlogiston,  the  essentials  of 
which,  however,  he  owed  to  J.  J.  Becher;  and  he  also  propounded 
a  view  of  fermentation  which  in  some  respects  resembles  that 
supported  by  Liebig  a  century  and  half  later.  In  medicine 
he  professed  an  animistic  system,  in  opposition  to  the  material- 
ism of  Hermann  Boerhaave  and  Friedridi  HoffmaniL 

The  most  important  of  hia  numerous  wrttings  are  Zymolecknia 
fundamentalis  sive  fermentationis  tkeoria  generolis  (1697).  which 
contains  ihe  phlogistic  hypothesis;  Specimen  Beckenanum  (1703); 
Experimenta,  observationeSt  animadverstones  . . .  chymicae  cl  p^tysicae 
(1731);  Tkeoria  medica  vera  (1707);  Ars  sananai  cum  expectalione 
(1730). 

STAINER,  SIR  JOHH  (X840-190X),  English  composer  and 
organist,  was  bom  at  Southwark  on  the  6th  of  June  x84a 
He  was  the  second  son  of  the  schoolmaster  of  the  pvish  school 
of  St  Thomas's,  Southwark,  who  was  enough  of  a  musidan  to 
teach  his  son  the  organ  and  the  art  of  reading  music,  in  which 
he  was  already  profident  when,  in  1847,  he  entered  the  choir  of 
St  Paul's  Cathedral.  He  remained  there  till  1856,  and  often 
took  the  organ  in  emergendes;  he  hdd  the  post  of  organist  of 
St  Benet's  and  St  Paul's,  Upper  Thames  Street,  during  the 
last  year  of  his  choristership;  and  in  X856  was  given  the  ap- 
pointment of  organist  to  St  Michad's  College,  Tenbury,  where 
his  musical  and  general  education  benefited  greatly  from  the 
intercourse  with  Sir  Frederick  Gore  Ouseley.  He  was  appointed 
to  Magdalen  College,  Oxford,  in  i860,  and  became  university 
organist  in  the  following  year.  While  at  Oxford  he  did  much  to 
bring  the  choir  of  Msgdalen  to  a  remarkable  state  of  excellence; 


he  took  a  keen  interest  in  the  foundation  of  various  musicsl 
societies;  and  as  a  sign  of  his  appredation  of  the  value  of  generaJ 
culture,  it  is  worth  recording  that  he  took  the  degree  of  BA 
in  X864,  that  of  Mus.  D.  in  1865,  and  procured  M.A.  in  1867,  bong 
appointed  a  university  examiner  in  music  in  the  same  year.  la 
z868  he  was  engaged  frequently  as  solo  organist  at  the  Crystal 
Palace;  and  in  1872  was  i4>pointed  organist  of  St  Paul's, 
whore  he  raised  the  standard  of  diorsl  music  to  something  ven^ 
like  perfection.  He  was  professor  of  the  organ  in  the  Nauiocal 
Training  School  of  Music  from  1876,  and  in  x88x  sooceeded 
his  lifelong  friend  Sullivan  as  prindpal.  In  1878  he  was  a 
juror  at  the  Paris  Exhibition,  and  was  created  Chevalier  of  the 
Legion  d'Honneur.  In  x88s  he  became  inspector  of  music  ia 
training  colleges.  In  x888  he  retired  £rom  the  organistship  of 
St  Paul's  owing  to  failing  eyesight,  and  was  knighted.  Ia 
X889  he  succeeded  Ousdcy  as  professor  of  music  in  the  univer- 
sity of  Oxford,  holding  the  post  till  1899.  Besides  these  ofiidal 
distinctions  he  reodved  a  great  number  of  honorary  d^rees: 
he  was  vice-president  of  the  Royal  College  of  Organistay  aad 
president  of  the  Plain-song  and  Medieval  Music  Sodety,  the 
London  Gregorian  Association,  and  the  Musical  AssociatiaB. 
His  compositions  Indude  four  oratorios:  Gideon  (1865),  Tkt 
Daughter  of  Jainu  (Worcester,  X878),  Si  Mary  Masdelen 
(Gloucester,  1887),  Crucifixion  (London,  1887);  foity-two 
anthems,  some  of  them  voy  elaborate;  many  hymn-timcs, 
organ  pieces,  madrigals,  &c.  His  professorial  lectures  were  d 
great  value,  and  he  made  many  contributions  to  the  literature 
of  music.  He  was  a  man  of  wide  influence,  with  a  remarkaldc 
faculty  of  organization,  and  his  work  In  regard  to  the  coiMfitioas 
of  the  musicd  profession  was  of  considerable  importance.  His 
own  music  has  many  of  the  defects  of  his  qualities,  for  his  breadth 
of  artistic  views  led  him  to  admire  and  adopt  many  styles  that 
are  not  always  compatible  with  each  other.  He  dlied  whife  on 
a  holiday  at  Verona  on  the  3xst  of  March  190X. 

STAINES,  a  market  town  in  the  Uxbridge  pariiamcntuy 
division  of  Middlesex,  England,  on  the  river  Thames  at  the 
junction  of  the  Colne,  19  m.  W.S.W.  of  London  on  the 
London  &  South  Wcstem  and  Great  Western  railways.  Pop.  d 
urban  district  (x90x),  6688.  Breweries  and  mustard  miBi 
employ  many  handk  A  rifle  range  for  the  Metn^wlitan  Volna* 
teers  and  others  was  opened  in  1892.  A  British  village  «ss 
ntuated  here  at  the  crossing  of  the  Thames  on  the  main  road 
from  London  to  south-westem  Britain,  and  the  crosing  was 
certainly  one  of  the  earliest  bridged.  A  grant  of  oaks  frm 
Windsor  forest  for  the  repair  of  the  bridge  is  recorded  in  1362. 
The  existing  bridge,  from  the  designs  of  George  Rennle,  vas 
opened  in  183X,  after  three  bridges  had  failed  in  the  ptevioos 
forty  years,  llie  name  of  Staines  appears  in  the  Domesdij 
Survey,  and  it  has  been  supposed  that  the  town  is  so  called  fna 
a  stone  which  marks  the  limit  of  the  former  jurisdiction  of  the 
City  of  London  over  the  lower  Thames.  This  is  still  ccmsideftd 
to  be  the  boundary  between  the  upper  and  lower  Thames,  la 
the  immediate  neighbourhood,  though  indoded  in  the  paridi 
of  Egham,  Surrey,  is  Ruimimede  Island,  where  King  Joha 
signed  the  Magna  Carta. 

STAIR,  JAMES  DALRYMPLE,  ist  VtscouifT  (1619-169^, 
Scottish  lawyer  and  statesman,  was  bora  in  May  16x9,  st 
Drummurchie  in  Ayrshire.  He  was  descended  from  a  fssfly 
for  several  generations  inclined  to  the  principles  of  the  Rdbn)a> 
tion,  and  had  ancestors  both  on  the  father's  axMl  the  mother's 
side  amongst  the  L<^lards  of  Kyle.  His  father,  James  Dabympk, 
laird  of  the  small  estate  of  Stair  in  Kyle,  di«l  when  be  was  aa 
infant;  his  mother,  Janet  Kennedy  of  Knockdaw,  is  described 
as  "  a  woman  of  excellent  spirit,"  who  took  care  to  have  hfaa 
weD  educated.  From  the  grammar  school  at  Maucfafine  he 
went,  in  X633,  to  the  university  of  Gksgow,  where  he  gradiated 
in  arts  on  the  s6th  of  July,  1637.  Next  year  be  weal  i» 
Edinburgh,  probably  with  the  intention  of  studying  law,  bat 
the  troubles  of  the  times,  then  approaching  a  crisis,  led  him  is 
change  his  course,  and  we  next  find  him  serving  in  the  esri  d 
Glencaim's  regiment  in  the  War  of  the  Covenant.  What  pert 
he  took  in  it  is  not  certainly  known,  but  he  was  in  command  of 
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a  troop  when  recalled  in  164 1  to  compete  for  a  regency  (as  a 
tutorship  or  professorship  was  then  called)  in  the  university 
of  Glasgow.  He  was  elected  in  March.  Mathematics,  logic, 
ethics  and  politics  were  the  chief  subjects  of  his  lectures, 
and  a  notebook  on  logic  by  one  of  his  students  has  been  pre- 
served. His  activity  and  skill  in  matters  of  college  business 
were  praised  by  his  colleagues,  who  numbered  amongst  them 
some  of  the  leading  Covenanting  divines,  and  his  zeal  in  teaching 
was  gratefully  acknowledged  by  his  students.  After  nearly 
seven  years'  service  he  resigned  his  regency,  and  removed  to 
Edinburgh,  where  he  was  admitted  to  the  bar  on  the  17th  of 
February  1648.  This  step  had  probably  been  rendered  easier 
by  his  marriage,  four  years  before,  to  Margaret  Ross,  co-hcircss 
of  Balneil  in  Wigtown.  Stair's  practice  at  the  bar  does  not 
appear  to  have  been  large;  his  talents  lay  rather  in  the  direction 
of  learning  and  business  than  of  oratory  or  advocacy.  His 
reputation  and  the  confidence  reposed  in  him  were  shown  by 
his  appointment  in  1649  ^  secretary  to  the  commission  sent  to 
the  Hague  to  treat  with  Charles  II.  by  the  parliament  of  Scot- 
land. The  negotiation  having  been  broken  off  through  the 
unwillingness  of  the  young  king  to  accept  the  terms  of  the 
Covenanters,  Stair  was  again  sent  in  the  following  year  to  Breda, 
where  the  failure  of  Montrose's  expedition  forced  Charles  to 
change  his  attitude  and  to  return  to  Scotland  as  the  covenanted 
king.  Stair  had  preceded  him,  and  met  him  on  his  landing  in 
Aberdeenshire,  probably  carrying  with  him  the  news  of  the 
exeaition  of  Montrose,  which  he  had  witnessed. 

During  the  Commonwealth  Stair  continued  to  practise  at  the 
bar;  but  like  most  of  his  brethren  he  refused  in  1654  to  take 
the  oath  of  allegiance  to  the  Commonwealth.  Three  years  later, 
on  the  death  of  Lord  Bakomie,  Stair  was  appointed  one  of  the 
commissioners  for  the  administration  of  justice  in  Scotland, 
on  the  recommendation  of  Monk.  His  appointment  to  the 
bench  on  the  xst  of  July  1657,  by  Monk,  was  confirmed  by 
Cromwell  on  the  26th.  Stair's  association  with  the  English 
judges  at  this  time  must  have  enlarged  his  acquaintance  with 
English  law,  as  his  travels  had  extended  his  knowledge  of  the 
civil  law  and  the  modern  European  systems  which  followed  it. 
He  thus  acquired  a  singular  advantage  when  he  came  to  write 
on  law,  regarding  it  from  a  cosmopolitan,  or  international, 
rather  than  a  merely  local  or  national  point  of  view.  His 
actual  discharge  of  judicial  duty  at  this  time  was  short,  for  after 
the  death  of  Cromwell  the  courts  in  Scotland  were  shut — a  new 
commission  issued  in  x66o  not  having  taken  effect,  it  being 
uncertain  in  whose  name  the  commission  ought  to  run.  It  was 
during  this  period  that  Stair  became  intimate  with  Monk,  who 
is  said  to  have  been  advised  by  him  when  he  left  Scotland 
to  call  a  full  and  free  parliament.  Soon  after  the  Restora- 
tion Stair  went  to  London,  where  he  was  received  with  favour 
by  Charles,  knighted,  and  included  in  the  new  nomination 
of  judges  in  the  court  of  session  on  the  xjth  of  February 
166 X.  He  was  also  put  on  various  important  commissions, 
busied  himself  with  local  and  agricultural  affairs,  and,  like 
most  of  the  Scottish  judges  of  this  and  the  following 
century,  acted  with  zest  and  credit  the  part  of  a  good  country 
gentleman. 

In  i66a  he  was  one  of  the  judges  who  refused  to  take  the 
declaration  that  the  national  covenant  and  the  solemn  league 
and  covenant  were  unlawful  oaths,  and,  forestalling  the  deposi- 
tion which  had  been  threatened  as  the  penalty  of  continued 
non-compliance,  he  placed  his  resignation  in  the  king's  hands. 
The  king,  however,  summoned  him  to  London,  and  allowed  him 
to  take  the  declaration  under  an  implied  reservation.  The 
next  five  years  of  Stair's  life  were  comparatively  uneventful, 
but  in  1669  a  family  calamity,  the  exact  facts  of  which  will 
probably  never  be  ascertained,  overtook  him.  His  dau^ter 
Janet,  who  had  been  betrothed  to  Lord  Rutherfurd,  was  married 
to  Dunbar  of  Baldoon,  and  some  tragic  incident  occurred  on 
the  wedding  night,  from  the  effects  of  which  she  never  recovered. 
As  the  traditions  vary  on  the  central  fact,  whether  it  was  the 
bride  who  stabbed  her  husband,  or  the  husband  who  stabbed 
the  biide,  no  credence  can  be  given  to  the  mass  of  superstitions 


and  spiteful  slander  which  surrounded  it,  principally  levelled 
at  Lady  Stair.*  In  X670  Stair  served  as  one  of  the  Scottish 
commissioneis  who  went  to  London  to  treat  of  the  Union;  but 
the  project,  not  seriously  pressed  by  Charles  and  his  ministers, 
broke  down  through  a  claim  on  the  part  of  the  Scots  to  what 
was  deemed  an  excessive  representation  in  the  British  parlia- 
ment. In  January  167  x  Stair  was  appointed  president  of  the 
court  of  session.  In  the  following  year,  and  again  in  1673,  l^c 
was  returned  to  parliament  for  Wigtownshire,  and  took  part 
in  the  important  legislation  of  those  years  in  the  department  of 
private  law.  During  the  bad  time  of  Lauderdale's  government 
Stair  used  his  influence  in  the  privy  council  and  with  Lauder- 
dale to  mitigate  the  severity  of  the  orders  passed  against  ecclesi- 
astical offenders,  bu(  for  the  most  part  he  abstained  from 
attending  a  board  whose  policy  he  could  not  approve.  In  X679 
he  went  to  London  to  defend  the  court  against  charges  of 
partiality  and  injustice  which  had  been  made  against  it,  and 
was  thanked  by  his  brethren  for  his  success.  When,  in  the 
following  year,  the  duke  of  York  came  to  Scotland  Stair  dis- 
tinguished himself  by  a  bold  speech,  in  which  he  congratulated 
the  duke  on  his  coming  amongst  a  nation  which  was  entirely 
Protestant.  This  speech  can  have  been  little  relished,  and  the 
duke  was  henceforth  his  implacable  enemy.  His  influence 
prevented  Stair  from  being  made  chancellor  in  z68x,  on  the 
death  of  the  duke  of  Rothes. 

The  parliament  of  this  year,  in  which  Stair  again  sat,  was 
memorable  for  two  statutes,  one  in  private  and  the  other  in 
public  law.  The  former,  relating  to  the  testing  of  deeds,  was 
drawn  by  Stair,  and  is  sometimes  called  by  his  name.  The 
other  was  the  infamous  Test  Act,  probably  the  worst  'of  the 
many  measures  devised  at  this  period  with  the  object  of  fettering 
the  conscience  by  oaths.  Stair  also  had  a  minor  share  in  the 
form  which  this  law  finally  took,  but  it  was  confined  to  the 
insertion  of  a  definition  of  "  the  Protestant  religion  ";  by  this 
he  hoped  to  make  the  test  harmless,  but  his  expectation  was 
disappointed.  Yet,  self-contradictory  and  absurd  as  it  was, 
the  Test  Act  was  at  once  rigidly  enforced.  Argyll,  who  de- 
clared he  took  it  only  in  so  far  as  it  was  consistent  with  itself 
and  the  Protestant  religion,  was  tried  and  condemned  for  treason 
and  narrowly  saved  his  life  by  escaping  from  Edinburgh  Castle 
the  day  before  that  fixed  for  his  execution.  Stair,  dreading  a 
similar  fate,  went  to  London  to  seek  a  personal  interview  with 
the  king,  who  had  more  than  once  befriended  him,  perhaps 
remembering  his  services  in  Holland;  but  the  duke  of  York 
intercepted  his  access  to  the  royal  ear,  and  when  he  returned 
to  Scotland  he  found  a  new  commission  of  judges  issued,  from 
which  his  name  was  omitted.  He  retired  to  his  wife's  estate 
in  Galloway,  and  occupied  himself  with  preparing  for  the  press 
his  great  work.  The  Institutions  of  the  Law  of  Scotlandf  which 
he  published  in  the  autumn  of  i68x,  with  a  dedication  to  the 
king. 

He  was  not,  however,  allowed  to  pursue  his  legal  studies  in 
peaceful  retiremenL  His  wife  was  charged  with  attending 
conventicles,  his  factor  and  tenants  severely  fined,  and  he  was 
himself  not  safe  from  prosecution  at  any  moment.  A  fierce 
dispute  arose  between  Claverhouse  and  Stair's  son,  John, 
master  of  Stair,  relative  to  the  regality  of  Glenluce;  and,  both 
having  appealed  to  the  privy  council,  Claverhouse,  as  might 
have  been  expected,  was  absolved  from  all  the  charges  brought 
against  him  and  the  master  was  deprived  of  the  regality.  Stair 
had  still  powerful  friends,  but  his  opponents  were  more  powerful, 
and  he  received  advice  to  quit  the  country.  He  repaired  to 
Holland  in  October  iCA^t  and  took  up  his  residence,  along  with 
his  wife  and  some  of  his  younger  children,  at  Leiden.  While 
there  he  published  the  Decisions  of  the  Court  of  Session  between 
1666  and  167Z,  of  which  ^  had  kept  a  daily  record,  and  a 
small  treatise  on  natural  phflosophy,  entitled  Pkysiologia  nmd 
experimentalis. 

In  his  absence  a  prosecution  for  treason  was  raised  against 

»  Sir  Walter  Scott  took  the  plot  of  his  Bride  of  Lammermoorirota 
this  incident,  but  he  disclaimed  any  intention  o(  making  Sir  William 
Ashton  a  portrait  of  Lord  Stair. 
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him  and  others  of  the  exiles  by  Sir  G.  Mackenzie,  the  lord 
advocate.  He  was  charged  with  accession  to  the  rebellion  of 
167*9,  the  Rye  House  plot,  and  the  expedition  of  Aigyll.  With 
the  ^rst  two  he  had  no  connexion;  with  Argyll's  unfortunate 
attempt  he  had  no  doubt  sympathized,  but  the  only  proof  of 
his  complicity  was  slight,  and  was  obtsined  by  torture.  The 
proceedings  against  him  were  never  brought  to  an  issue,  having 
been  continued  by  successive  adjournments  until  1687,  when 
they  were  dropped.  The  cause  of  their  abandonment  was  the 
appointment  of  his  son,  the  master  of  Stair,  who  had  made 
his  peace  with  James  II.,  as  lord  advocate  in  room  of  Mac- 
kenzie, who  was  dismissed  from  office  for  refusing  to  relax  the 
penal  laws  against  the  Roman  Catholics.  The  master  only  held 
office  as  lord  advocate  for  a  year,  when  he  was  "  degraded  to , 
be  justice  clerk  " — the  king  and  his  advisers  finding  him  not  a 
fit  tool  for  their  purpose.  Stair  remained  in  Holland  till  the 
following  year,  when  he  returned  under  happier  auspices  in  the 
suite  of  William  of  Orange.  William,  who  had  made  his  ac- 
quaintance through  the  pensionary  Fagel,  was  ever  afterwards 
the  firm  friend  of  Stair  and  his  family.  The  master  was  made 
lord  advocate;  and,  on  the  murder  of  Lockhart  of  Camwath  in 
the  following  year.  Stair  was  again  placed  at  the  head  of  the 
court  of  session.  An  unscrupulous  opposition,  headed  by 
Montgomery  of  Skelmorlie,  who  coveted  the  office  of  secretary 
for  Scotland,  and  Lord  Ross,  who  aimed  at  the  presidency  of 
the  court,  sprang  up  in  the  Scottish  parliament;  and  an  anony- 
mous pamphleteer,  perhaps  Montgomery  himself  or  Feiguson 
the  Plotter,  attacked  Stair  in  a  pamphlet  entitled  The  Late 
Proceedings  of  the  Parliament  of  Scotland  Staled  and  Vindicated. 
He  defended  himself  by  publishing  an  Apology ^  which,  in  the 
opinion  of  impartial  judges,  was  a  complete  vindication. 
■  Shortly  after  its  issue  he  was  created  Viscount  Stair  (1690). 
He  had  now  reached  the  summit  of  bis  prosperity,  and  the  few 
years  which  remained  of  his  old  age  were  saddened  by  private 
and  public  cares.  In  1692  he  lost  his  wife,  the  faithful  partner 
of  his  good  and  evil  fortune  for  nearly  fifty  years.  The  massacre 
of  the  Macdonalds  of  Glencoe  (Feb.  13,  1693),  which  has 
marked  his  son,  the  master  of  Stair,  with  a  stain  which  his  great 
services  to  the  state  cannot  efface — ^for  he  was  undoubtedly  the 
principal  adviser  of  William  in  that  treacherous  and  cruel  deed, 
as  a  signal  way  of  repressing  rebellion  in  the  Highlands — was 
used  as  an  opportunity  by  his  adversaries  of  renewing  their 
attack  on  the  old  president.  His  own  share  in  the  crime  was 
remote;  it  was  alleged  that  he  had  as  a  privy  councillor  declined 
to  receive  Glencoe's  oath  of  allegiance,  though  tendered,  on  the 
technical  ground  that  it  was  emitted  after  the  day  fixed,  but 
even  this  was  not  clearly  proved.  But  some  share  of  the  odium 
which  attached  to  his  son  was  naturally  reflected  on  him. 
Other  grounds  of  complaint  were  not  difficult  to  make  up,  which 
found  willing  supporten  in  the  opposition  members  of  parlia- 
ment. A  disappointed  "suitor  brought  in  a  bill  in  1693  com- 
plaining of  his  partiality.  He  was  also  accused  of  domineering 
over  the  other  judges  and  of  favoxiring  the  clients  of  his  sons. 
Two  bills  were  introduced  without  naming  him  but  really  aimed 
at  him — one  to  disqualify  peers  from  being  judges  and  the  other 
to  confer  on  the  Crown  a  power  to  appoint  temporary  presidents 
of  the  court.  The  complaint  against  him  was  remitted  to -a 
committee,  which,  after  full  inquiry,  completely  exciilpated 
him;  and  the  two  bills,  whose  incompetency  he  demonstrated 
in  an  able  paper  addresKd  to  the  commission  and  parliament, 
were  allowed  to  drop.  He  was  also  one  of  a  parliamentary 
commission  which  prepared  a  report  on  the  regulation  of  the 
judicatures,  afterwards  made  the  basis  of  a  statute  in  1695 
supplementary  to  that  of  1672,  and  forming  the  foundation  of 
the  judicial  procedure  In  the  Scottish  courts  for  many  years. 
On  the  29th  of  November  1695  Stair,  who  had  been  for  some 
time  in  failing  health,  died  in  Edinburgh,  and  was  buried  in  the 
church  of  St  Giles. 

In  1695  there  was  published  in  London  a  small  volume  with  the 
title  A  Vindication  of  the  Divine  Perfections,  Illustrating  the  Glory  of 
God  in  them  by  Reason  and  Revdatum,  methodically  digested — By  a 
Person  of  Honour.  It  was  edited  by  the  two  Nonconformist 
.divines,  William  Bates  and  John  Howe,  who  had  been  in  exile  in 


Holland  along  with  Stair,  and  is  undoubtedly  his  work.  Pahaps 
it  had  been  a  sketch  of  the  "  Inquiry  Concerning  Nattiial  Theology  " 
which  he  had  contemplated  writing  in  1681.  It  b  6(  no  valae  as  a 
theological  work«  for  dtair  was  no  more  a  theologian  than  be  vas  a 
man  of  science,  but  it  is  of  interest  as  showing  the  serious  bent  of  his 
thoughts  and  the  genuine  piety  of  his  character. 

Stair's  great  legal  wori^  The  Institutions  of  the  Law  of  Scodani 
deduced  from  its  Orinnals,  and  collated  teith  the  Cioit,  Canon  cwd 
Feudal  Laws  and  with  the  Customs  of  Neighbouring  Naiiams,  affords 
evidence  of  the  advantage  he  had  enjoyed  from  his  philosophkal 
training,  his  foreign  travels  and  his  mtercourae  with  Continental 
jurists  as  well  as  English  lawyers.  Unfortunately  for  its  pennaaeiit 
tame  and  use,  much  of  the  law  elucidated  in  it  has  now  become  and- 
quated  through  the  decay  of  the  feudal  {lart  of  Scottish  law  and  the 
large  introduction  of  English  law,  especially  in  the  departmatts  of 
commercial  law  and  equity. 

The  Physiolofia  was  favourably  noticed  by  Boyle,  and  is  inter- 
esting as  showing  the  activity  01  mind  of  the  exiled  jw^e.  who 
returned  to  the  studies  of  his  youth  with  fresh  xest  when  physical 
science  was  approaching  its  new  birth.  But  he  was  noc  aUe  to 
emancipate  himself  from  formulae  which  had  cramped  the  education 
of  his  generation,  and  had  not  caught  the  light  which  Nevton 
spread  at  this  very  time  by  the  coromuntcation  of  his  Primcipia  to 
the  Royal  Society  of  London. 

Stair  was  fortunate  in  his  descendants.  "The  family  of 
Daliymple,"  observes  Sir  Walter  Scott,  "  produced  within  two 
centuries  as  many  men  of  talent,  dvil  and  inilitaxy,  of  literary, 
political  and  professional  eminence,  as  any  house  in  Scotland.** 
His  five  sons  were  all  remarkable  in  their  professions.  John, 
master  of  Stair  (1648-1707),  who  was  created  ist  eari  of  Stair 
in  1703,  an  able  lawyer  and  politician,  who  is,  however, 
principally  remembered  for  his  part  in  the  massacre  of  Glencoe, 
is  dealt  with  above.  Sir  James  Daliymple  of  Bortbvick, 
created  a  baronet  in  1698,  was  one  of  the  principal  derks  of 
session,  and  a  very  thorough  and  accurate  historical  anti- 
quary. Sir  Hew  Dalrymple  of  North  Berwick  (165^1737) 
succeeded  his  father  as  president,  and  was  reckoned  <Hie  of 
the  best  lawyers  and  speakers  of  his  time;  he,  too,  was  created 
a  baronet  in  1698.  Thomas  Dalrymple  became  physidaa  to 
Queen  Anne.  Sir  David  Dalrymple  of  Hailes  (d.  1721),  who  was 
created  a  baronet  in  1700,  was  lord  advocate  under  Anne  and 
George  I.;  and  his  grandson  was  the  famous  judge  and  historian. 
Lord  HaUes  (q.v.). 

Stair's  grandson,  John,  snd  earl  (1673-1747),  who  rose  to  be 
a  field-marshal,  gained  equal  credit  in  war  and  diplomacy.  He 
was  ambassador  in  Paris  (17 15-1720),  and,  besides  seeing  service 
under  Marlborough,  was  commander-in-chief  of  the  British 
forces  on  the  Continent  in  1742,  showing  great  gallantry  at  the 
battle  of  Dettingen.  He  had  no  son,  and  in  1707  had  sdected 
his  nephew  John  (172&-1789)  as  heir  to  the  title;  but  through 
a  decision  of  the  House  of  Lords  in  1748  he  only  became 
5th  earl,  after  his  cousin  James  and  James's  son  bad  suc- 
ceeded as  3rd  and  4th  earb.  John's  son,  the  6th  eari,  died 
without  issue,  and  a  cousin  again  succeeded  as  7th  eari,  his  two 
sons  becoming  8th  and  9th  earls.  The  8th  eari  (t77r-i853) 
was  a  general  in  the  army,  and  keeper  of  the  great  seal  of 
Scotland.  The  9lh  earl's  son  and  grandson  succeeded  as  loib 
and  nth  earls. 


For  a  fuller  account  of  the  life  of  Stair,  see  J.  Murray  Graham. 
Annals  of  the  Viscount  and  First  and  Second  Earls  of  Stair  (iS75>; 
A.  J.  G.  Mackay,  Memoir  of  Sir  James  Dalrymple^  First  Viscemui 
Statr  (1875):  and  Sir  R.  Douglas,  Peerage  of  Scotiaad,  new  ed^ 
bySirJ.  B.  Paul. 

STAIR  (0.  Eng.  staiger' tttp^  from  stigant  to  dimb,  cf.  Ger. 
sleigen;  the  root  is  also  seen  in  "stile"  and  "stirrup"),  ia 
architecture,  the  term  (Fr.  escalier)  given  to  a  series  of  slept 
rising  one  above  the  other,  dther  in  one  straight  line  or  with 
returns,  or  round  a  newel,  or  open  well-hole,  dther  square, 
rectangular,  drcular  or  elliptical.  A  series  of  continuous  steps 
b  called  a  "  flight."  The  ordinary  staircase  of  two  flights  with 
landing  between  b  known  as  a  "pair";  "two  pair  back" 
therefore  would  be  the  room  at  the  back  on  the  second  floor, 
in  houses  where  the  space  occupied  by  the  staircase  b  very 
limited  there  b  no  landing,  but  the  stairs  wind  round  the  ooracr 
post  or  newel,  and  are  known  as  "  winders." 

The  steps  of  a  stair  consbt  of  "tread  "and  "riser,"  the 


STAIRCASE 


763 


respective  dimensions  of  which  vary  according  to  the  impor- 
tance of  the  staircase  and  the  sp&ce  which  has  been  given  to  it ; 
in  external  flights,  or  stairs,  such  as  those  at  Persepolis,  the 
tread  is  so  wide  and  the  riser  so  small  in  height  as  to  allow  of  a 
horse  ascending,  and  generally  in  garden  terraces  there  is  the 
same  slight  rise.  For  the  stairs  of  a  palace  or  municipal  build- 
ing, 14  in.  tread  and  5  in.  riser  would  be  reqtdred,  but  as  a 
rule  1 2  in.  tread  and  6  in.  riser  is  adopted.  In  the  stone  staircase 
in  the  palace  at  Cnossus  in  Crete,  the  treads  were  18  in.  and 
the  risers  5I  in.  In  ordinary  houses  9  in.  or  10  in.  is  generally 
given  for  the  tread,  and  6}  in.  to  7  in.  for  the  riser.  In  the 
stairs  leading  to  lofts,  and  in  yachts  or  steamers,  the  ascent  is 
much  steeper,  having  sometimes  xo  in.  rise  and  5  in.  tread. 
The  series  of  stairs  provided  to  ascend  from  one  floor  to 
another  when  enclosed  with  walls  is  known  as  a  staircase  (q.v.). 
Unenclosed  flights  of  steps  pkced  in  front  of  a  building  are 
known  by  the  French  term  perron  (^.v.),  usually  applied 
to  a  structure  like  the  horseshoe  staircase  of  the  palace  at 
Fonlainebleau,  the  stairs  of  which  are  carried  on  a  support 
independent  of  the  main  wall  of  the  palace.  From  this  point 
of  view  the  great  return  flight  of  steps  at  Perscpolis  might  be 
looked  upon  as  a  staircase,  because  on  one  side  the  steps  are  all 
embedded  in  the  main  wall  of  the  platform. 

Belonging  to  the  same  type  are  the  great  flights  of  steps 
which  led  to  the  successive  stages  of  the  Ziggurats  or  Assyrian 
stage  towers;  those  in  front  of  the  Propylaea,  leading  to  the 
Acropolis  at  Athens;  the  stairs  leading  to  the  Propylaea  (150  ft. 
in*  width)  at  Baalbek;  others  in  Palmyra;  and  generally  all  the 
Roman  temples.  In  medieval  times  should  be  included  the 
great  flights  of  steps  which  stood  in  front  of  the  cathedrals  of 
Europe,  some  of  which,  as  those  at  Le  Puy  in  France,  Ste  Gudule 
at  Brussels,  the  cathedral  at  Erfurt  in  Germany,  S.  Miniato  at 
Florence  in  Italy,  and  others,  still  exist,  not  having  yet  been 
burled  by  the  gradual  raising  of  the  ground-level  in  great  towns; 
also  the  immense  flights  of  steps  in  Rome,  leading  up  to  the 
Trinita  del  Monte  and  the  Capitol,  and  those  found  in  all  towns 
built  on  hills,  when  an  architectural  composition  has  guided 
their  plan. 

In  Egyptian  architecture  inclined  planes  took  the  place  of 
stairs,  as  in  the  sloping  corridors  of  the  Great  P3rramid,  the 
descent  leading  to  the  temple  of  the  Sphinx,  and  the  approaches 
to  the  two  temples  of  Dcir  el-Bahri,  one  of  them  the  oldest 
temple  found.  Inclined  planes  were  also  provided  in  front  of 
some  of  the  Greek  temples,  where  the  steps  of  the  stylobate 
were  of  great  height;  similar  contrivances  were  adopted  by  the 
Mahoramedans  in  Egypt  to  ascend  the  minaret  of  Ibn  TQlOn 
and  el  Hakim;  in  the  great  circular  tower  at  Amboise,  and  in 
the  fallen  campanile  of  St  Mark's,  Venice.  (R.  P.  S.) 

STAIRCASE,  the  term  usually  applied  (Fr.  cage  d'escalier^ 
Ger.  Trtppcnhaus)  to  the  stairs  leading  to  the  upper  floors 
in  a  building,  including  the  enclosure  walls.  In  the  ordinary 
house  a  single  staircase  only  is  provided;  in  larger  ones  a  second 
or  service  staircase;  in  those  of  more  importance,  especially 
where  the  principal  reception  rooms  are  on  the  first  floor,  a 
grand  staircase  leading  to  the  latter,  and  other  subsidiary  stairs 
or  staircases. 

Architecture. — Among  the  earliest  examples  are  those  found 
in  Egypt,  generally  buili  in  the  thickness  of  the  walls,  as  in  the 
pylons  and  temples;  a  remarkable  example  was  found  by  Dr 
Arthur  Evans  in  Cnossus,  in  Crete,  consisting  of  a  staircase  in 
stone,  6  ft.  wide,  with  return  flights  of  stairs,  rising  through 
two  floors;  the  staircase  in  the  temple  of  Zeus  at  Olympia 
leading  to  the  gallery,  is  supposed  to  have  been  in  wood,  but 
in  some  of  the  Greek  temples  have  been  found  stairs  in  stone 
with  return  flights.  In  the  Tabularium  at  Rome  there  is  a  long 
flight  of  67  steps  leading  up -from  the  Forum  to  a  hall -at  the 
back,  but  otherwise  there  are  few  examples  of  ancient  Roman 
staircases,  and  none  of  any  importance  have  been  found  in 
Pompeii.  Of  medieval  staircases  the  principal  examples  are 
those  in  stone  built  round  a  drdilar  newel,  to  provide  means 
of  ascent  to  the  various  stages  of  the  church  towers.  One  of 
these,  at  St  Gilles  in  Provence,  b  covered  with  a  semicircular 


rising  vault,  which  is  known  as  Vis  St  GiUes;  some'^of  these 
circular  staircases  are  12  ft.  in  diameter,  others,  like  those  in 
the  campanile  of  Pisa,  are  built  in  the  Uiickness  of  a  circular 
hall  with  well-hole  in  centre.  In  the  15th  century  some  of  the 
stone  staircases  leading  to  the  rood  loft,  with  open  tzacery  round 
the  edge,  are  of  great  elaboration  and  beauty,  as  at  St  Madou, 
Rouen.  In  the  x6th  centiuy  in  France,  in  the  chAteaux  of  the 
Loire,  are  many  examples,  among  which  the  circular  staircases 
at  Blois,  two  of  them  in  square  towers,  the  third  octagonal  in 
plan  and  on  one  side  open  at  intervals  to  the  court,  has  a 
great  circular  newel  enriched  with  arabesque  carving,  and  a 
rising  elliptical  barrel  vault  with  ribs  and  bosses.  In  the 
ch&teau  of  Chambord  the  great  staircase  in  the  middle,  which 
is  built  round  a  circular  well-hole,  had  two  separate  flights,  one 
over  the  other,  so  that,  starting  from  opposite  sides  on  the 
ground  floor,  two  persons  could  ascend  without  seeing  one 
another.  At  Axay  le  Rideau,  Loire,  and  in  the  ch&teau  of 
St  Germain-en-Laye,  the  staircases  in  return  flights  are  built 
between  walls,  and  the  same  is  found  in  the  ducal  palace  at 
Venice  and  most  of  the  palaces  of  Rome.  At  Venice,  in  the 
Palazzo  MinelU,  the  staircase  is  in  a  circular  tower  with  open 
arcades  and  balustrades.  The  most  famous  staircase  in  Spain 
is  that  in  the  north  transept  of  Burgos  Cathedral,  remarkable 
for  the  magnificent  Iron-work  of  its  balustrade;  and  in  England 
the  staircase  leading  to  the  hall  of  Christ  Church,  Oxford,  with 
a  magnificent  fan  vault,  is  a  fine  example.  In  the  x6th  and 
X7th  centuries  in  England  the  grand  staircases  of  the  great 
mansions  were  usually  in  wood,  the  finest  examples  being  those 
at  Hatfield,  Knole,  Audley  End,  &c.  They  would  seem  also 
to  have  been  regarded  as  part  of  the  great  entrance  halls,  but 
in  France  and  Italy  they  assumed  greater  importance,  being 
always  in  stone  or  marble,  with  colonnades  or  arcades  round  the 
staircase  on  the  first  floor.  Of  these  there  were  three  types. 
The  first  is  the  straight  staircase  with  two  or  more  landings,  of 
which  examples  existed  in  Paris  in  the  Tuileries  and  the  old 
Hdtel  de  VUle,  having  been  reproduced  in  the  new  H6tel  de 
Ville,  and  the  staircase  in  the  Vatican.  The  second  is  the 
staircase  with  return  flights  right  and  left,  at  the  top  of  a 
first  flight,  sometimes  built  in  long  rectangular  balls,  but  un- 
satilfactory  owing  to  the  want  of  concentration  and  to  the 
difiiculty  of  deciding  whether  to  turn  to  the  right  or  left  at  the 
top  of  the  first  flight;  examples  are  in  the  Herrenchiemsee 
Palace,  Bavaria,  the  Palazzo  Reale  at  Naples,  the  Madama 
Palace  at  Turin,  and  the  government  ofiices  in  London.  In 
the  new  opera  house  in  Paris,  J.  L.  Gamier  {q.v.)  solved  the 
problem  better  by  phcing  his  staircase  in  a  square  hall,  which, 
seen  from  the  first  floor  surrounded  with  open  balconies,  forms 
one  of  the  finest  staircase  halb  known.  The  third  alternative 
is  that  of  the  staircase  in  three  flights,  built  round  a  square 
well-hole,  of  which  the  staircase  in  Holford  House  is  the  best 
example.  The  vestibule  staircases  in  Genoa  which  lead  to  a 
raised  ground-storey,  such  as  those  in  the  Palazzo  Durazzo,  or  in 
the  university,  are  extremely  fine  in  effect  and  are  executed  all  in 
white  marble.  As  the  vestibules  are  open  to  the  narrow  streets, 
it  is  possible  that  the  title  of  the  "  marble  palaces  of  Genoa  " 
refers  to  those  marble  staircase  halls,  because  the  external  walls 
of  the  palaces  are  either  in  ordinary  stone  or  in  brick  covered 
with  stucco.  (R.  P.  S.) 

Construction. — ^The  primary  object  of  stairs,  in  house-building, 
is  to  afford  a  safe  and  easy  communication  between  floors  at 
different  levels.  To  make  the  communication  easy  the  "  rise  " 
and  width  (or  "  tread  ")  of  the  steps  should  be  regular  and 
suitably  proportioned  to  each  other  with  convenient  landings; 
there  should  be  no  winding  steps,  and  the  rail  which  is  fixed  to 
render  the  use  of  the  staircase  safe  should  be  strongly  fixed 
with  its  top  at  a  convenient  height  for  the  hand. 

The  first  person  that  attempted  to  fix  the  relation  between  the 
height  and  width  of  a  step  upon  correct  principles  was,  we  believe. 
Btondel.  in  his  Cours  d'archttecture.  His  fomiula  is  applicable  to 
very  lar^e  buildings  but  not  to  ordinary  dwellings.  Asnpitel.who 
investigated  the  subject  at  length  (in  Handrails  and  Staircases)^ 
^ves  the  foHowing  rules  for  different  proportions  of  treads  and 
risers;— 
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Width  of  tread 
in  inches. 

13 

111 
II 

10* 
lO 

9i 
9 


Height  of  rise 
in  inches. 


'3 

7. 


These  dimennons  give  angles  of  ascent  varyin|{  from  34*  to  37*. 
The  projection  of  the  nosings  is  not  reckoned  in  the  width  of  the 
treads  and  must  be  added  to  determine  the  full  width  of  the  treads. 
It  will  be  seen  upon  examination  that  these  proportions  may  be 
expressed  in  the  lollowing  simple  formula:  33—  twice  the  rise  in 
inches  +  the  tread  in  inches.  An  American  rule  is  to  make  the  sum 
of  the  rise  and  tread  equal  to  17  or  17*  in. 

The  forms  of  staircases  are  various,  the  simplest  bong  a  straight 
flight,  which  type  should  only  be  used  to  a  low  storey.  In  towns, 
where  space  cannot  be  allowed  for  convenient  forms,  they  are  often 
made  angular^  circular  or  elliptical,  with  winding  stras,  or  are 
constructed  of  compottte  form  partly  straight  and  partly  circular. 
In  large  buildings,  where  convenience  and  beauty  are  the  chief  objects 
of  attention,  winding  steps  are  seldom  introduced  when  it  is  possible 
to  avoid  them.  Well-designed  stairs  should  be  planned  as  simply 
as  possible  to  afford  easy  and  coi)venient  access  to  the  higher  level. 
The  staircase  must  be  placed  in  a  position  easy  of  approach,  and 
convetuent  for  both  the  lower  and  upper  apartments.  It  must  be 
well  ventilated  and  lighted — the  alnence  of  sufficient  light  may 
prove  the  cause  of  scnous  accidents.  At  no  part  should  the  head 
room  (that  is,  the  height  between  the  level  of  a  tread  and  that 
portion  of  the  structure  immediately  above  it)  be  less  than  7  ft. 
Straight  flights  should  be  composed  of  not  less  than  four  and  not 
more  than  twelve  steps.  If  it  is  desired  to  continue  more  than  this 
number  of  steps  in  a  straight  line,  a  landing  equal  in  length  at  least 
to  the  width  of  the  stairs  should  be  provided  before  starting  up  the 
next  flight.  Winders  should  be  avoided  if  possible,  but  should  they 
be  found  necessary  it  b  advisable  to  put  them  at  the  bottom  of  a 
flight  rather  than  at  the  top,  the  reason  being  that  should  they 
be  the  cause  of  an  accident  the  unfortunate  individual  will  not  have 
far  to  fall. 

Besides  the  straight  flight  of  stain,  stain  may  be  designed  in 
almost  numberless  different  ways  to  suit  the  position  which  they  are 
to  occupy  or  with  a  view  to  architectural  effect,  but  whatever 
position  or  form  they  are  made  to  take  their  chief  purpose  of  provid* 
mg  convenient  and  easy  access  to  a  higher  level  must  be  steadily 
borne  in  mind.  Some  of  the  most  ordinary  forms  from  which 
staircases  of  a  more  ambitious  character  are  elaborated  are  the 
dog'Ugged  or  newel  stair,  open  newd  stair,  geitm^rical  stair,  circular 
newel  stain  (see  fig.  i). 
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The  newel  or  dot4etfitd  stair  is  so  termed  from  Its  supposed 
resemblance  to  a  dog's  hind  leg.  In  this  form  the  staircase  is  aividcd 
in  width  into  two  cciual  parts  and  the  outer  string  of  the  upper 
return  of  the  stain  rises  in  a  vertical  plane  immediately  above  tnat 
of  the  lower  flight.  There  is  therefore  no  well-hole  in  this  form  of 
construction  (see  fig.  4,  plan  and  section). 

O0en  newel  stain,  as  m  the  previous  example,  have  newels  placed 
at  tne  angles,  but  are  so  arranged  as  to  enclose  a  well.  This  is  more 
convenient  for  the  distribution  of  light  than  the  dog-legged  stain, 
especially  when  the  lighting  b  effected  by  means  of  a  lantern  sky« 
light  placed  at  the  top  of  the  staircase. 


Geometrical  stairs  usually  tndose  a  well,  which  nay  vaty  vciy 
much  in  siae  and  shape  from  merely  a  narrow  slit  between  the  fli^hu 
to  a  square  opening  admitting  of  ample  ventilation  and  ligbtiag. 
This  form  has  continuous  strings  and  handrail,  and  may  be  rectai»> 
lar,  circular  or  elliptical  in  plan,  although  it  b  especially  adapted  lar 
the  curved  forms  and  most  satisfactory  when  so  treated.  Such 
stain  are  more  difficult  to  construct  than  the  newel  stain  akcady 
mentioned  and  lack  their  strength,  as  in  the  absence  of  the  stroag 
framed  newel  posts  the  handrail  depends  for  support  entirely  apoa 
the  balusters,  which  must  therefore  oe  very  s^urely  faatemsd  to  the 
treads.  When  wood  balusten  for  the  most  part  are  used  ban  of 
iron  are  often  introduced  at  intervab  to  afford  additional  atiffaeaa. 
Circttlar  geom^ical  stain  are  built  on  a  circular  plan  around  a  wdL 
Each  step  b  necessarily  a  winder  radiating  from  the  ontor  eirint  tm 
the  wotf  strint.  If  in  wood  thev  muse  be  very  carefully  frained, 
espedally  if  the  well-hole  b  small,  owing  to  the  difficulty  of  iatn>> 
dudng  proper  carriages  for  support,  and  tiie  number  of  pieces  of  which 
the  work  must  be  built  up  on  account  of  iu  curvature.  Thb  type 
of  stain  is  more  suitable  for  building  in  stone,  and  in  thb  case  suppon 
b  obtained  by  pinning  the  end  of  the  stone  step  wdl  into  the  wall 
and  supporting  each  step  upon  the  one  below.  The  baluaten  and 
handrail  also,  in  the  case  of  stone,  are  much  more  firmly  fixed  by  the 
former,  which  are  usually  of  iron,  being  let  into  mortices  in  the  tread 
or  end  of  the  step  and  run  in  with  molten  lead  and  caulkod  to  secure 
a  firm  fixing. 

Solid  newel  or  spiral  stain  are  circuUr  or  polygonal  on  plan  and 
built  around  a  central  pillar  or  newel,  which  may  be  aquare.  poly- 
gonal or  circular  in  section.  Thb  also  b  a  form  of  stair-buiKftag 
especblly  suitable  for  erection  in  stone,  the  central  newel  bang 
formed  on  the  step  itself,  and  the  other  end  well  pinned  imo 
the  masonry  of  the  wall.  Each  succeeding  step  should  oe  dowdkd 
at  the  newel  to  the  one  below  and  should  lap  for  a  matter  of  two  or 
three  inches  at  least  for  its  entire  length  over  the  one  below  and  in 
this  way  obtain  extra  support. 

The  newel  stair  was  at  its  best  in  Elizabethan  and  later  Renais- 
sance times.  The  older  form  of  staircase  with  circular  newd  aad 
narrow  winding  steps  was  found  ill  adapted  to  the  altcf«d  ooaditioes 
when  convenience  and  elegance  were  becoming  more  sou^t  after. 
The  designen  of  this  period  found  in  the  open  newel  stair  a  coostruc- 
tion  capable  of  being  developed  into  a  dignified  and  beautifiii 
feature  of  domestic  architecture,  and  they  certainly  brought  out 
its  possibilities  in  a  remarkable  manner.  Thb  b  evidenced  by  the 
many  fine  examples,  handed  down  to  us  by  the  architects  «l  the 
Tudor  period,  to  be  found  in  the  great  mansions  which  date  back  to 
the- time  of  the  early  Renaissance.  SteiM  were  arranged  in  broad 
short  flights  with  wide  treads  and  easy  rise.  Landings  were  freely 
used,  and  in  many  cases  were  large  enough  to  be  used  as  galleries 
for  the  display  of  pictures.  The  work  was  generally  solidly  executed 
in  oak,  and  carved  and  moulded  decoration  was  lavished  ufnn 
every  detail.  The  newels,  much  enriched,  were  frequently  carried 
up  to  the  ceiling  and  formed  a  portion  of  the  aicaauig  which  was 
often  a  prominent  feature  around  the  well.  In  the  period  of  the 
later  Renaissance  the  newel  principle  of  constructioo  was  sdA 
retained  and  the  main  features  were  the  same,  but  they  were  planned 
with  longer  flij^hts  and  the  manner  of  decoration  partook  of  a  more 
severely  classic  nature.  One  of  the  first  examples  b  that  of  the 
Chftteau  de  Blois,  and  of  modem  treatment  that  of  the  Grand  Opera 
House,  Paris.  In  the  period  of  the  Gcorgbn  era  the  geometrical 
staircase  was  much  favoured  and  very  generally  used  in  domestic 
buildin|;s.  Although  more  difficult  to  build  it  must  be  admitted 
that  this  type  of  stair  is  not  so  satisfactory  in  a  number  of  ways  is 
the  newel  form.  With  its  continuous  curving  strinn  and  haixdnil 
it  has  a  certain  elegance  of  its  own,  but  in  principle  off  ooiutructioa  k 
b  not  so  good,  nor  can  it  compete  with  the  open  newel  stair  b 
regard  to  the  ease  with  which  the  Utter  lends  itsdf  to  atlieiiifs  of 
artistic  decoration.  As  before  remarked,  however;  it  b  wdl  adapted 
for  stain  circular  and  elliptical  in  plan. 

Experience  has  proved  concrete  to  have  fire-reMsting  profperties 
of  the  most  effective  character,  and  it  does  not  possess  the  propemi- 

ties  for  splitting  ^^ 
and  flying  under  ^^ 
the  action  of 
heat  that  belong 
to  stone.  Steel  or  iron 
b  often  employed  as  aa 
additional  support  for 
stone  and  concrete  stain. 
In  the  case  of  concrete 
work  iron  bars  are  fie- 
quentiv  embedded  in  the 
steps  tor  their  full  leogth, 
ana  are  in  this  way  hiddca 
from  sight  while  at  tlie 
same  time  serving  the  fut' 
poses  of  support.  Wfaes 
a  more  ornate  appeanace 
b  desired  than  b  obtained 
by  the  use  of  plaincoocrett 
the  steps  may  be  encased  in  other  material  to  secure  a  richer  effect 
Marbles,  tiles  and  mosaic  are  the  giriacipftl  materials  used  for 
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nnpoie.    Stain  oC  fine  concrete  to  which  is  given  the  dame  of 
''  artificial  atone  "  have  laijely  aupenedcd  thoae  constractcd  of 

gnuine  stone.  It  is  very  stronff  and  capable  of  being  further  forti- 
d  by  the  introduction  of  steel  core  bars  without  detriment  to 
its  appearance:  it  is  consistent  in  quality  and  H>edal  shapes 
are  readily  moulded;  it  is  very  hard-wearing,  especially  when  the 
aggregate  consists  of  a  hard  nature  such  as  granite  chippings^ 
1^  stain  are  built  by  pinning  each  step  in  the  wall  either  at  one 
or  at  both  enda  In  the  first  case  they  are  termed  camUUver  of 
hamgJMg  steps,  and  it  is  advisable  to  use  steel  reinforcement  and  pin 

^__   the  end  of  the  step  at. least  9  in. 

JSft«  into  the   wall,     when  fixed  at 

^^^^^H      both  ends  the  pinning  need  not 

^esrilBM^     ^  *^  deep,  and  unless  the  stain 

^^^HH  are  very  wide  the  steel  core  may 

-^  be  omitted.    The  steps  are  eithar 

^^0H1  rectangular    or    spandrel-shaped 

^^H  in  section  (figs.  2  and  %);    the 

^^^^  former  are  stronger  ana   easier 

to  fix    than    the   latter,   which, 
however,   give  a  better  appear- 
ance and  can  be  finished  with  a 
Fig.  3.  plain  smooth  soffitt    Iron  balua- 

ten  are  generellY  used  for  stone 
and  concrete  staircase^  and  are 
fitted  with  lug  terminations  which  are  let  into  dovetailed  mortices 
formed  in  the  top  or  side  of  the  stair  tread  and  held  fast  by 
molten  lead,  neat  Portland  cemeiit,  or  a -mixture  of  sulphur  and 
■and. 

The  construction  of  wood  staircases  forms  a  special  brfoch  of 
the  joineiy  craft,  and  many  books  have  been  written  on  the  subject. 
-  .  .  Numerous  methods  of  setting  out  the  handrails  nave 
^**JT!'''y  been  put  forward-  by  different  authors,  among  them 
^mii^i*  ^1%  ^^  tangent  system,  which  gives  excellent  results 
*  at  perhaps  the  smalwst  cost  compatible  with  good  work. 
It  is  noteworthy  that  the  .common  practice  m  England  with  regard 
to  wood  stain  is  to  frame  and  form  tne  finished  work  in  the  workshop 
aind  fix  it  bodily  in  the  position  it  has  to  occupy.  In  America, 
especially  in  the  eastern  states,  the  finished  staircase  is  built  up 
piece  by  piece  upon  a  rough  framework  which  has  been  used  by  the 
workmen  during  the  erection  of  the  carcase  of  the  building.  In 
many  instances  the  striiijp  consist  of  casings  and  panellings  nailed 
upon  the  rough  skeleton  work. 

Stain  are  built  in  many  kinds  of  materials,  such  as  wood,  stone, 
concrete,  iron  and  brick.  Often  two  or  more  kinds  of  materials 
are  used  in  the  same  staircase,  as  when  constructions  of  concrete 
or  stone  are  reinforced  with  iron  or  steeL  It  is  common  also  to 
fit  to  a  staircase  handrails,  balusten  and  newds  of  a  difieient  nature 
from  the  steps  themselves.  The  spandrel  or  triangular-shaped 
■l>ace  between  a  flight  of  stain  and  the  floor  u  frequently  enclosed 
with  wood-panelled  framing  and  fitted  with  a  door  so  that  it  ooay 
be  made  use  of  for  cupboara  accommodation.. 

There  are  a  number  of  technical  terms  connected  with  staircases 
whkh  require  some  explanation  to  enable  the  drawings  to  be  easily 
understood:^  • 

Staircase. — ^This  comprises  the  whole  01  the. stair  construction 
and  is  the  name  given  to  the  space  or  enclosure  whkh  contains 
the  stairs. 

WeU-kaltt  the  open  space  enclosed  by  the  stairs. 
Flight,  a  continuous  series  of  steps  between  two  landingsi 
Landing,  a  platform  forming  a  Idnd  of  halting-place  between 
two  flights  of  stairs.  A  muurter-space  landing  forms  a  space,  usually 
a  rectangle,  eoual  in  width  and  length  to  the  breadth  of  the  two 
flights  which  it  separates.  A  kalf-fPoee  landing  extends  the  total 
width  of  the  staircase. 

nier. — Flien  are  steps  that  have  the  nosings  of  the  treads  paxallel 
one  to  another. 

Winder. — ^This  Is  an  angular-shap^  step.  A -winder  fitted  into 
m  wall  angle  b  often  termed  a  kite  winder,  from  the  fact  that  it 
resembles  a  kite.  In  planning  stain  the  width  of  the  winder  tread 
at  a  distance  of  x8  or  30  in.  from  the  handrail  should  equal  the 
width  of  a  flier. 

Cnrtail  5kr^.— This  may  he  either  a  flier  or  a  winder.  One  or  both 
ends  of  the  step  are  projected  to  form  a  base  for  the  newd  and  are 
shaped  to  a  scroll  which  often  follows  the  line  of  the  curve  terminat- 
ing the  handrail.  It  is  usually  the  step  or  steps  at  the  base  of  a 
staircase  that  are  formed  in  this  way. 

BuU-nosed  step,  one  having  a  blunt  rounded  end.  It  may  be 
shaped  to  a  quarter  or  half  circle. 

Daneing  Stairs. — ^The  introduction  of  winden  in  geometrical 
fltaircascs  brings  about  awkward  complications  in  the  curve  of  the 
lundrail  and  strings,  for  the  width  of  tne  windins  steps  at  the  hand- 
vail  beinjK  much  las  than  that  of  the  flien,  whueat  the  same  time 
the  rise  is  necessarily  equal,  causes  an  unsightly  knee  in  the  handrail 
and  in  the  strinjpk  To  obviate  thb  the  wlmle  of  the  steps  are  made 
to  dance,  that  is,  they  are  all  shaped  as  winden  in  oroer  to  divide 
the  going  equally  between  them  and  thus  obtain  a  regular  slope 
for  the  strinn  and  handrail.  Often  the  first  and  last  three  or  four 
ateps  of  a  flight  are  made  ordinary  fliers.  In  a  polygonal  or  elliptical 
fCsiicase  the.  wbple  of  the  flight  is  constructed  in  this  way  so  aa  to. 


obtain  a  regular  sweep  up  from  the  bottom  to  the  top  step.  Each 
step  may  be  divided  into  several  different  parts  such  as  the  tread, 
the  riser  and  the  nosing.  The  tutad  is  the  horizontal  upper  surface 
of  the  step  which  supports  the  foot  when  ascending  or  descending 
the  stairs.  The  riser  is  the  upright  member  of  a  step  which  supporjU 
the  tread.  It  fills  in  fhe  vertiaU  space  between  the  nosing  of  one 
tread  and  the  back  edge  of  the  one  bek>w.  The  edge  of  tne  tread 
usually  projects  some  little  distance  beyond  the  face  of  the  riser 
and  is  formed  into  a  rounded  or  moulded  nosing.  Stone  stain  and 
those  of  concrete  usually  have  each  step  formed  separately  in  a 
solid  piece  of  stone  of  square  or  triangular  section,  and  these  are 
fixed  in  poaitk>n  by  being  pinned  into  the  wall  at  one  or  both  ends 
with  each  step  resting  upon  the  back  edge  of  the  one  below.  Stain 
of  costly  marble  are  frequently  built  up  in  a  manner  somewhat 
similar  to  that  adopted  for  wood  construction. 

Rise,  the  verticaJ  distance  between  the  surface  of  one  tiead  and 
that  of  the  next. 

Going,,  the  horiaontal  measurement  between  two  adjacent  risen. 
In  America  this  is  termed  the  mn. 

Newds,  strone  posts  occurring  at  intervals  in  a  newel  staircase. 
Th^  are  pbcea  at  the  ends  of  flights  where  junction  is  made  to 
lamOngs,  at  turnings,  and  at  the  top  and  bottom  of  the  staircase. 
They  should  be  strongly  framed  in  the  stair  construction,  and  have 
the  string  and  handrail  housed  into  them.  Newels  are  sometimes 
of  iron,  and  in  large  stone  staircased  of  stone.  They  are  sometimes 
of  elaborate  form  and  often  designed  as  a  pedestal  canying  a  lamp 
or  statuette,  or  they  may  be  carried  up  to  form  part  01  some  orna- 
mental framiiv  around  the  staircase.  In  America  the  newd  is  the 
main  post  where  the  stain  begin,  and  the  remainder  of  the  posts 
used  in  the  framing  are  termed  an^  posts. 

Handrail. — This  is  a  rail  commonly  of  hard  wood  which  runs  up 
at  the  same  slope  as  the  stain  at  a  heieht  above  the  nosing  line  of 
about  2  ft,  8  in.,  (that  b  3  ft  minus  halfa  rise)  to  the  upper  surface 
of  the  rail.  On  the  levd,  such  as  on  landings,  it  b  usually  fixed 
^  ft  above  the  surface.  These  are  the  heights  at  whkh  a  handrail 
IS  found  to  give  most  assistance  to  persons  going  up  or  down  stairs. 
Handraib  are  made  in  other  materials  such  as  iron  and  broiiae. 
A  handrail  is  generally  upheld  by  bolnsters,  whkh  are  vertical  ban 
or  posts  filling  in  the  space  between  the  handrail  and  the  string  or 
the  treads.  They  are  made  in  many  shapes  and  in  many  different 
materials  such  as  wood,  iron,  bronae,  stone  and  marble.  Sometimes 
in  the  place  of  balusten  the  space  usually  occupied  by  them  b  filled 
in  with  scrollwork  of  wrought  or  cast  iron  or  bronae,  or  with  paneb 
of  wood  perforated,  perhaps,  and  richly  carved. 

Csre-rot/.—An  iron  band  b  frequently  used  in  geometrical  stain 
to  give  ectra  strength  and  stiffness  to  the  handrail.  It  b  generally 
about  i  in.  thkk,  being  screwed  into  a  groove  formed  in  toe  undep> 
side  of  the  h4ndrail.  It  b  especially  necessary  for  the  curved 
portions  of  the  handrail,  where  the  grain  of  the  wood  b  often  cut 


5MMg.— String*  are  the  memben  that  carry  the  treads  and  risen 
whkh  in  wood  stain  are  housed  into  them  or  else  fitted  into  notches 
cut  in  the  strings  to  receive  them.  In  the  former  case  the  supporting 
member  b  termed  a  dose  string,  but  if  notched  out  for  the  steps  it 
b  known  as  a  ctil  jlrmg  (see  derails,  fig.  a).  A  cnt  amd  mitred  siring 
b  amilar  to  thb  last,  but  has  the  vertical  cut  of  each  notch  spbyed 
atad  the  riser  b  mitred  to  it  so  aa  not  to  show  the  jomt  Strings  are 
either  waU  strings  or  outer  strings;  the  former  are  fixed  against  the 
wall,  the  latter  run  up  from  newd  to  newd  or  in  geometrical  stain 
ramp  and  curve  according  to  the  nosing  line.  JRongk  strings  or 
ronpk  earriof^  are  placed  between  the  inner  and  outer  strings  to 
afford  additional  support  to  the  treads  and  risers,  and  rough  brackets 
about  I. in.  .thkk  are  fitted  into  the  steps  and  tpikiA  to  the 


liaai^— This  b'a  ccmcave  curve  formed  in- one  plane  .when 
changing  the  directioo  of  the  handrail  or  string.  In  Am«rka  it  b 
known  as  an  easing. 

Knee.— Th&e  b  a  convex  cwan  in  one  direction.  Wl^  used  in 
conjunction  with  a  ramp  it  forms  a  nma-Mcik,  whkh  b  a  combinatioQ 
of  ramp  and  knee. 

Wreath. — Thb  b  a  curve  formed  both  horiaontally  and  vertkally 
iff  the  handrail  or  suing.  It  b  often  necessary  in  geometrical  stain 
where  a  change  of  direction  takes  place. 

Although  more  in  the  nature  of  a  mechanical  lift  ordevator  than 
a  stair,  moving  stairways  may  perhaps  find  a  place  in  thb  artkle 
owing  to  their  resemblance  and  to  the  fact  that  thdr 
object  is  to  convey  the  passenger  qukkly  and  easily 
to  a  higher  levd  without  the  necessity  of  a  tedious 
climb  up  stairs,  or  of  a  srait  such  as  b  often  entailed  with  a 
vertical  lift  The  contrivance  consists  of  an  endiess  inclined 
platform  formed  of  links  bolted  together,  whkh  allow  it  to-travd 
round  wheds  fixed  at  the  top  and  bottom  of  the  stairway  and  hidden 
withfn  its  framing..  This  b  kept  in  continual  motu>n  by  mechanical 
means,  usually  by  an  electrk  motor,  whkh  causes  it  to  travel  at 
the  rate  of  about  100  ft  a  minute.  The  handrail  also  moves  at 
the  same  rate,  so  that  a  passenger  merely  steps  on  to  the  lower  portion 
of  the  stair,  places  his  hand  upon  the  handrail,  and  b  carried  swiftly 
and  safely  up  to  the  next  floor,  where  he  b  deposited  without  any 
effort  on  his  part  The  process  of -stepping  on  and  getting  off  tm 
stairway  b  amazittgly  simple  and  without  any  demem  of  danftf 
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mata.  Far  hi(h  bnildliA  indetinnDd  iwlnyi  ud 
■itim.  ■  ipinl  (on  B  siid%di  wimb  nHiBd  in  ■  oRukr 
b*  U^«C  kvil  wid  ntum  b  iIh  oppoiiu  diiKtiaa  is 
■Buiicl;  Uldiic  up  lad  •nUni  don  pmemeri  ■■  it 
Alibouih  tin  tyiK  ol  ckntor  !•  probibly  im  ■>  npid 
tial  lift  waidiic  in  ■  nnicht  Uw  to  the  poiRt  tt  HtMred 


infi.  ud  If  paBlblc  cEued  Into  ibc  mil  to  avoid  imMciiB*.  1 
roof  org  tbt  tuiram  ibail  bg  af  fafrminim  mattfialfc    ^V 

The  Futonr  ud  Worinhop  Act  Itai  coBtaiu  aonewhu  ■■ 

Goii£tiaBa»  but  in  thU  cue  the  tu,^ ' — '•'^  - 

door  aod  the  nel.    The  mioiauiii 

'     M  ol  ipaBdr 


. Theymut  comptv  wHh  Iheten 

neoti  lor  CBckMd  MunuH  u  nink  width.  » 
width  aitndi,  height  o(  liien,  doon,  i""*-'^,  _ 
They  Biut  dehver  u  (he  muaMty^  inta  ■  piU 
way  or  loaie  lane  Vacs.    When  ia  ceaBal  aie  il 
tivadamiiat  beoTaoifr^lipperyiaatslaiaafiiiiaf 

The  BCOBd  i^X  of  the  Lv^- 
iSM  leti  (ofththe  Dutcrialithat  ar 


r'K 


The  by-Uwi  of  the  Loadoa  CouMV  Coandl  conteul  muy  Klputi- 
tfoaa  rcfulaiiBC  the  Goaitnictkn  ot  itaiicaaea.  and  tbeicare  ■umjiur- 
*  iudbelow-  laeverypublicorothsbuii^nf^niHi thui 

^^'  "J-ooo  cub.  It.  coiMTiKMd  to  bc  need  aa  r  dwiUiii(  '~ 

aepante  famuiea  the  doon  of  LoMneit  oonidora,  pamca.  Undin 
aad  aim  the  flighu  of  oain,  iliBll  be  of  b»«iiitiiK  D  ~ 
pnadpaf  Halrcaae  of  vvery  dwvUing-houie  iball  ba. ' 
meaniof  a  window  or  ik)^iclitopaliii|dinctly  into  the  ciKnvi  air. 

the  ctauaoH  icairaae  ahatl  ba  nn^ted  upon  each  itocTV  above 
the  fnuad  atony  by  windowi  or  iki^chta.  or  otberwiie  adequaldy 
veniilated.  Statfcaaea  in  diuzchco,  chhpda,  public  halU,  lecture 
roomi.  exhibftioB  nxma  and  buildinn  for  ainilar  purpoeca  are 
•ubiecl  to.  the  loUowiDS  oonditiaaa:  StaiTaahall  ba  »ppoRKl  and 
enclcMed  by  btick  walb  at  kail  9  In.  duck.  The  tnadi  ol  each 
fligbl  khall  be  ol  luufona  width,  ud  itain.  corridor*  or  paiHfca 

.L_ll  k_    .   r.    J  :-    _JJ 1 -1— h..lL1lMsIarAr*1.*Hwwn«ww1>ti>ui 


4  it.  6  is.  wi 


Eul  doon  mutt  0\ 


II  for  more  thu  I 
t^  6  in.  for  ewA  . 
of  oft-   SlaircaieaA 

'le  twc>-lliirdt  the  width  reqidred  for  the  sdale  1 

'     '  '        '  upod  diflcfCDt  leveli  muit  De  pro 

^  directly  ta  the  Aleet  fir  open 

-_--  _.. ^._.     Uoditt  the  ttieatft  n^ulalumi 

uMioj  lai/j  (Ac  laioa  widlht  bold  food,  but  tbe  muumuin  width  L 
increainl  to  4  ft.  fi  ia.  Every  Auraie  (or  the  lue  of  ttx-ujdiaia 
■ball  have  nfid  niiaie  Kction  rirpa  of  Hpjnnvcd  KDne  or  cqaorb 
with  Ireadfl  of  uiuform  width  mrt  !«■  than  II  La.  wide  or  nK  irtatc 
thia  6  io.  Windoi  iR  pmbibitcd.  ud  the  flight!  muit  have  no 
more  thu  twelve  nape  noc  les  ibu  thna  oepa  oadi.  '  Both  cndi 
of  each  Hep  iball  bc  pioacd  into  ibc  walL  fin  annBl  Aiihu  ibal 
be  Hpponed  and  cndoMd  sa  all  wde*  by  brick  walU  not  las  thai 
9  in.  thick  catikd  down  to  tbe  hni  ol  tbe  fooiiniB.  Not  more  thai 
two  flifhu  oC  twelve  Mepa  each  ahall  be  eoniUuctad  without  a  tuTn 
Landion  to  be  <S  IB.  tUck,  tqaare  oa  pUn  aad  n|iponed  under  thi 
iniddk  oy  <>  in.  brkk  aicbea.  A  coAiinnoui.  handrail  luppartn 
an  ■tiww  (DMl  bnckeu  to  be  fined  OB  bmb  Hds  d  itept  awi  land 


an  I.   RiddrU,  Cartnliv.  j 

ifmCaikr;  W.  H.  *ood.  5 . 

'     ■:  J.  V.  Moncklaa.  .Slav  BwiUit  - 
il;l.  NewIud,Ciirfm»caJ  Jm~/- 

...  ^.i^-hHiier:  W.  Mom.  HanJraJi^  tM  Su* 
BaOiin-'  W.  K.  PutchaK,  Fnttical  Manny,  F.  E. 
Kidder,  BaiUimt    CnUnatif  cmi    TrfirTir'r-Jr-i 

pt.ii-        U-Bij 

■TAUCnTBI  [Gr.  oraliBrrii,  fmm  vtbUmv, 
to  drip),  pchdcDt  maiacs  fonncd  wbcre  water  a» 
t^tning  mincni  suJutiDUfl  drops  very  slowly- fna 
•s  elevation.  Tbey  are  Men.  for  caample,  brseuk 
bridgei.  arcbea  and  dd  buildings  ai  waier  po- 
colatiDi  ihiDDgb  the  jtrintt  of  the  Da»iuy  baa  disulved  itrj 
■mail  quantitiea  of  the  lime  pmcol  in  the  cuncDt  and  morur 
belwecD  the  stones.  On.ciposi;re  to  the  air  put  of  ibc  wiia 
evaporales  ud  Ibe  solution  ol  caibonate  of  lime  bccooici 
lupersalurated;  a  dcpo»t  of  this  subatasce  ensues  and  B  ikc 
drop  continues  to  fill  from  the  same  spot  a  unaH  columiiol 
white  caidte  very  llowly  grows  downwards  in  a  vnlkai  fiint. 
lion  from  the  loof  of  the  arch.  In  a  very  similar  rauaiT 
stalactites  tif  ice  are  produced  in  frosty  wealiker  as  ibe  *slt 
dropping  from  caves  of  buildings,  beams,  biucbes  erf  tm 
Ac.,  very  gradually  frecxcs.  Other  minerals  than  ife  and 
caidte  often  occur  in  stalsrtitie  growths.  Thus  ve  6ai  a 
mines  and  in  the  cavities  of  mineral  vdns  stalactites  of  bnmitt. 
fluorspar,  opal,  chalcedony  and  ^bbsite.  These  ■f1w-*Ww 
arc  never  of  great  iiie,  usually  nut  tnote  than  j  or  j  in.  b 
length,  and  probably  the  method  of  origia  Is  exactly  tbe  Boe 
as  that  of  the  larger  and  more  common  stalactites  of  ice  and  id 


Tbe  conditions  essential 
(it<9  appear 
(j)  regular 


perfect  development  of  tialac' 

DC  (II  a  very  slow  trickle  of  water  IromatBm^ 

iporalion;  (j)  absence  of  disturbance,  sixh  n 

discharge  0!  water  is  fast.  irrtjdH 


naybepr 


icprcapita 


be  entirely  washed  away  by  the  mechanical  force  ul  c^ 
nts.    Changes  of  lemperstute  will  interfere  wllh  cvipcn- 

sotnetimes  accelcrslinf  and  sometimes  retanfiiig  ii.  i-^ 
ulsctites  tend  under  tuch  arcuzpitances  to  step  grovtl 
1  develop  irregulariliet  and   excrescences.      Cnrrests  of 

produce  the  same  effect.    For  these  reasons  ice  stalKtus 

most  readily  on  calm  cold  nights,  and  stalactites  oi  krtx 
:e  an;  lecn  in  greatest  perfection  in  the  intaioc  ol  am. 
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where  tlie  tun't  light  does  not  penetrate,  tbe  tempeiature  is 
steady,  and  there  Are  no  strong  currents  of  air. 

In  all  limestone  caves  stalactites  form  in  great  abundance 
as  glimmering  white  columns  covered  with  a  thin  film  of  water. 
The  great  caves,  such  as  those  of  AdcJsberg  (in  Styna),  Jenolan 
(Australia),  the  Mammoth  Cave  (Kentucky),  the  Gausses  district 
in  Fraflice,  and  the  grottos  of  Belgium,  are  divided  into  chambers 
which  are  richly  festooned  with  stalactites,  and  fanciful  names 
are  given  to  various  groups  according  ta  their  similarity  to 
different  objects,  natural  or  artificial.  Ice  caves  of  considerable 
si2e  occur  in  the-  Arctic  and  Antarctic  regions^  and  are  draped 
with  ice  stalactites  often  wonderfully  like  those-  of  limestone 
caves.  _     ' 

Where  the  water  drops  upon  the  floor  of  one  of  these  caves 
evaporation  still  goes  on  and  an  encrustation  forms  which  may 
cover  the  whole  surface- as  an  irrqsular  sheet.    If  the  air  be 
perfectly  still,  however,  the  drop  which  falls  from  a  stalactite 
on  the  roof  will  always  land  on  the  same  place  and  a  pillar  of 
d^x»it  will  rise  vertically,  till  in  course  of  time  it  meets  and 
joins  with  the  stalactite  above.    In  this  way  a  column  is  pro- 
duced, which  sometimes  has  a  graceful  form  with  a  long  straight 
shaft  expanding  somewhat  at  its  upper  and  lower  extremities. 
As  the .  stalactites  thicken  by  deposit  of  layer  upon  layer  of 
carbonate  of  lime,  they  rarely  continue  to  be  cylindrical  but 
assume  tapering  forms  with  irregular  surfaces.    They  seldom 
branch,  but  sometimes  they  give  off  excrescences  which  may 
curve  upwards  or  downwards  and  occasionally' long  thin  stalac- 
tites take  their  rise  from  these  and  grow  downwards  parallel 
to  the  main  stalactite.     Large    stalactites  n^y  be  three  or 
four  feet  thick,  but  in  that  case  they  have  usually  formed  by 
the  coalescence  of  adjacent  ones  which  enlarged  till  they  met 
and  were  then  covered  with  a  continuous  layer  of  deposit. 
Single  stalactites  2  ft.  in  diameter  are  not  rare.    It  is  known 
that  they  are  of  very  slow  growth,  and  much  speculation  has 
gone  on  regarding  the  length  of  time  required  for  the  formation 
of  some  of  the  largest  stalactites.     From  data  obtained  by 
measurement  of  the  rate  of  growth' at  the  present  day  it  has  been 
estimated  that  as  much  as  two  hundred  thousand  years  may 
have  elapsed  since  certain  thick  stalactites  began  to  grow. 
We  know  that  many  caves  are  of  great  antiquity  from  the  fossil 
remains  they  contain,  but  these  estimates  are  probably  ill- 
founded,  seeing  that  there  is  no  certainty  that  the  conditions 
have  remained  the  same  during  the  wh^  period  of  growth. 
Sir  Archibald  Ceikie  records  that  stalactites  i)  iil  in  diameter 
had  formed  beneath  a  bridge  in  Edinburgh  which  was  a 
hundred  years  old;  in  caves,  however,  the  rate  of  formation 
b  rarely  so  great  as  this.    Inscriptions  on  stalactites  in  the 
Adelsberg  cave,  after  thirty  years  had  been  covered  with  a 
scarcely  perceptible  film  of  new  deposit.  In  one  of  the  Moravian 
caves  a  stalactite,  about  as  thick  as  a  goose  quill,  was  broken 
across  in  1880  and  in  1891  it  had  grown  three  or  four  centimetres; 
from  careful  observations  it  has  been  calculated  that  one 
of   these  stalactites,  7  ft.  long,  may  have  been  formed  in 
4000  years.    The  stdagmitic  crust  on  the  floor  of  caves  is 
usually  mixed  with.  Uocks  which  have  fallen  from  the  roof, 
sand,  mud  and  gravel  carried  in  by.  floods,  and  the  bones  of 
animals  and  men  which  have  inhabited  the  cave  if  it  had  an 
accessible  entrance.    Its  formation  must  have  been  interrupted 
by  many  changes  in  the  physical  conditions  of  the  district,  and 
consequently  it  often  occurs  in  layers  which  alternate  with  beds 
of  a  different  character. 

Some  particulars  regarding  the  internal  structure  and  erowth  of 
stalactites  have  been  aicertained  by  Professor  W.  Rim  of  Brussels. 
The  first  staee  of  every  stalactite  is  a  low  circular  ring  of  deposit  on 
the  roof  of  the  cave.  The  diameter  of  this  ring  corresponds  to  the 
breadth  of  a  drop  of  water  whk:h  is  so  large  that  it  is  on  the  point 
of  falling.  At  the  outer  surface  of  the  drop  evaporation  goes  on 
and  supersaturation  results  in  the  deposit  of  a  thin  nng-shaped  band. 
At  the  centre  of  the  drop  no  depontion  takes  place,  and  as  this  goes 
on  after  some  time  a  short  tube  is  produced;  the  width  of  this  tube 
is  about  5  millimetres  and  is  fairly  constant.  The  tube  very  slowly 
lengthens  as  deposit  gathers  at  its  lower  end:  water  is  constantly 
dropping;  from  it  and  its  interior  is  alwa^^s  full.  Very  little  material 
is  deposited  except  at  the  orifice — hence  in  many  caves  Ions  straight  I 


tubolar  stalactites 'can  be^seeft'not  mudk  more  than  a  quarter  of 
an  inch  wide,  and  with  delicate  thin  walls.  A  little  water,  however, 
makes  ito  way  from  the  interior  to  the  outside  of  the  tube  and  is 
exposed  to  evaporetion  there,  consequently  the  tube  walls  gradually 

Er  thicker.  The  end  of  a  simple  tubular  stalactite  of  this  type 
small  sharp  teeth  or  points  which  «re  the  omiers  of  crystals, 
le  have  the  rhodbobedral  faces  of  caldte,  and  are  usually  of  a 
simple  deacription:  their  corresponding  faces  are  parallel,  and  an 
examination  of  the  material  of  the  tube  proves  that  the  whole  mass 
has  the  same  crystalline  structure.  We  may,  in  fact,  describe  these 
stalactites  as  rounded,  tubular  crystals  continuously  growing  but 
provided  With  crystalline  facets  only  at  their  lower  ends.  &mall 
lateral  passages  sometimes  allow  the  water  to  escape  from  the  interior 
of  the  tube  and  their  afiertures  become  surrounded  with  lime  deposits. 
In  this  way  horns,  twigs  and  bcanches  arise,  often  curving  upwards 
or  downwards;  they  are  always  provided  with  a  central  tubule 
which  may  be  a  mere  capillaiy.'  The  subetamSe  of  these  offshoots 
is  in  crystalline  continuity  with  that  of  the  main  stalactite,  and  the 
whole  mass  has  a  jtiniform  optical  orientation.  In  the  majority 
of  cases  the  k>ng  axis  of  the  stalactite  oonespodl:|s  to  the  optic 
axis  of  the  caldte  crystal,  but  in  one  group  of  stalactites  these  two 
make  an  angle  of  15*^  with  one  another.  An  interruption  in.  the 
supply  of  water  or  an  accidental  frscture  of  the  stalactite  induce 
abnormal  growth.  The  end  of  the  'tube  becomes  obstructed  or 
completelv  ckjsed,  and  nodular  or  tuberculate  growths  are  often  the 
result.  If  the  outer  surface  dries  the  next  layer  which  is  laid  d<ma 
mav  often  be  readily  detached,. as  it  is  not  firmly  united  with  the 
unoeriying  materiaL  In  any  case  a  second  stage  of  growth  ulti- 
mately arrives,  when  the  central  tube  is  no  longer  the  chief  conduit 
but  a  general  drip  of  water  from  the  roof  bathes  the  whole  outer 
surface  of  the  stalactite.  Then  small,  flat  oystals  of  odcite  appear 
with  their  basal  planes  directed  outwards.  Tnese  increase  in  number 
till  they  cover  the  whole  mass,  and  as  they  grow  outwards  they 
devdop  into  prisms  whose  axes  are.  directed  radially.  In  very  old 
spherulires  the  initial  tube  b  covered  with  a  great  thickness  of  radiat- 
ing caldte  crystals  deposited  from  the  mineral  solutions  which 
trickle  down  along  the  external  surface.  When  they  are  cut  across 
they  show  concentric  rin^,  some  of  which  are  due  to  stains  of  iron 
or  manganese  oxides  ormsoluble  materials  brought  down  by  the 
water:  others  are  lines  of  cavities  produced  by  interrupted  or 
irregular  crystallization.  They  resemble  the  rings  of  the  wood  of 
trees,  but  probably  do  not  depend  on  seasonal  changes  but  on  purely 
accidental  factors,  so  that  they  afford  no  due  to  the  rate  of  growth. 

Stalactites  also  occur  in  the  mterior  of  lava  caves  in  the 
Sandwich  Isles,  Samoa,  &c.  Often  the  upper  surface  of  a  lava 
flow  has  cooled  to  form  a  crust,  while  the  interior  is  still  perfectly 
fluid,  and  it  sometimes  happens  that  the  liquid  basalt  has  made 
its  escape,  leaving  great  cavities'  bdow  the  hollow  roof  of  the 
lava.  The  interior  of  these  caves  is  (x>vered  with  a  black  shining 
film  of  glassy  basalt,  and  black  stalactites  of  lava  hang  down- 
wards. Their  surface  is  sometimes  changed  to  brown  or  red 
by  the  oxidizing  action  of  the  add  Vapours  which  occupied  the 
cave  after. the  lava  retired.  These  stalactites  .are  tubular, 
with  bluntly  rounded  ends,  and  probably  their  moide  of  growth 
is  somewhat  analogous  to  that  of  ice-stalactites.  In  micro- 
scopic section  they  prove  to  be  glassy  with  small  crystals  of 
olivine  and  augite;  in  this  they  differ  from  the  ice  and  caldte 
stalactites  which  are  crystalline  throughout. 

STALL  (O.  Eng.  sUall,  stad,  cf .  Du.  stal,  Ger.  and  Swe4.  Stall,  a 
common*  Teutonic  word  for  a  place,  station,  place  for  standing 
in;  the  root  is  the  Indo-European  sta-^  to  stand,  seen  also  in 
Latin  siabulumf  Greek  vrvBiUn,  and  in  stallion,  .an  entire 
horse,  properly  one  kept  in  a  stall  and  not  worked),  a  word 
which  means  h'terally  a  pbtce  where  one  may  stand,  and  so 
is  applied  to  a  separate  division  in  a  stable,  shed,  &c.,  in  which 
a  single  horse,  cow  or  other  domestic  animal  may  be  kept, 
to  a  separate  booth,  bench  or  table  in  a  market  or  other  buildings 
or  in  the  street,  on  which  goods  are  exposed  for  sale  by  the 
person  owning  or  licensed  to  use  the  same,  and  in  England 
to  the  higher-priced  seats  on  the  ground  floor  of  a  theatre. 
The  word  is  more  particularly  implied  to  a  q>ecial  form  of  seat 
in  an  ecdesiastical  building.  In  cathedrals,  monastic  churches 
and  the  larger  parish  churches  the  stalls  are  fixed  seats 
endosed  at  the  back  and  separated  at  the  sides  by  high  project- 
ing arms,  and  placed  in  one  or  more  rows  on  the  north  and 
south  sides  of  the  choir  or  chancel,  running  from  the  sanctuary 
to  the  screen  or  chancel  arch.  These  separate  endosed  seats 
are  properly  reserved  for  the  clergy,  and  more  usually  the  choix 
are  seated  in  open  benches  in  front  of  the  stalls.  In  a  cathedral 
the  canons  and  prebendaries  have  each  a  stall  assigned  to  them. 
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la  the  cbapds  of  the  various  knightly  orders  the  stalls  are 
assigned  to  the  members  of  the  order,  thus,  in  St.  George's 
Chapel,  Windsor,  are  the  stalls  of  the  Knights  of  the  Garter, 
in  Henry  VII.'s  Chapel  in  Westminster  Abbey  are  those  of 
the  Knights  of  the  Bath,  adorned  with  the  stall  plates 
emblazoned  with  the  arms  of  the  knight  occupying  the  stalls 
above  which  is  suspended  his  banner. 

Architecturally  and  artistically  considered,  the  stalls  of  a 
cathedral  or  chiurch  are  a  marked  feature  of  the  interior  adorn- 
ment. They  are  richly  carved,  and  are  frequently  surmounted 
by  canopies  of  tabernacle  work.  The  seats  generally  can  be 
folded  back  so  as  to  allow  the  occupant  to  stand  upright  or 
kneel;  beneath  the  seat,  especially  in  monastic  churches,  is 
fixed  a  small  bracket,  a  miserere  (q.v.),  which  affords  a  sl^ht 
rest  for  the  person  while  standing.  Among  beautiful  specimens 
of  carved  stalls  may  be  mentioned  the  Eariy  Decorated  stalls 
in  Winchester  Cathedral,  the  Early  Perpendicular  ones  in 
Lincoln  Minster,  and  the  early  isth-centuiy  canopies  in  Norwich 
CathedraL  The  stalls,  especially  the  towering  comer-stalls  with 
their  ornate  carving  filled  with  figures,  in  Amiens  Cathedral  are 
very  fine  J  they  date  from  1508-1520.^ 

STALLBAUM,  JOHANN  GOTTFRIED  (1793-X86X),  German 
classical  scholar,  was  bom  at  Zaasch,  near  Delitzsch  in.  Saxony, 
on  the  25th  of  September  1793.  From  1820  until  his  death 
on  the  24th  of  January  x86x  SuJlbaum  was  connected  with  the 
Thomasschule  at  Leipzig,  from  1835  as  rector..  In  1840  he  was 
also  appointed  extraordinary  professor  in  the  university.  His 
reputation  rests  upon  his  work  on  Plato,  of  which  he  published 
two  complete  editions:  the  one  (X82X-X825)  a  revised  text 
with  critical  apparatus,  the  other  (X827-X860)  containing 
exhaustive  prolegomena  and  commentary  written  In  excellent 
Latin,  a  fundamental  contribution  to  Platonic  exegesis.  A 
separate  edition  of  the  Parmenides  (1839),  with  the  commentary 
of  Proclus,  deserves  mention.  Stallbaum  also  edited  the  com- 
mentaries of  Eustathius  on  the  Iliad  and  Odyssey^  and  the 
Crammaticae  laiinae  instittUiones  of  Thomas  Ruddiman. 

See  C.  H.  Lipsius  in  the  Osterpro^amm  of  the  Thamassdnde  (1861) ; 
R.  Hoche  in  AUgemeine  deutsche  Btog^apkte,  voL  zxxv. 

STALYBRIDOB,  a  municipal  and  parliamentary  borough  of 
Cheshire,  England;  the  parliamentary  borough  extending  into 
Lancashire.  Pop.  (x90x),  27,673.  It  lies  on  the  river  Tame, 
in  a  hilly  district,  6  m.  E.  of  Manchester,  and  is  served  by 
the  London  &  North- Western',  Great  Central,  and  Lancashire  & 
Yorkshire  railways.  Immediately  to  the  west  lie  the  towns  of 
Dukinfield,  and  across  the  river  in  Lancashire,  Ashton-imdcr- 
Lyne;  while  2  m.  south  of  Stalybridge  Is  the  town  of  Hyde. 
The  whole  district  is  thus  very  densely  populated.  Stalybridge 
Is  one  of  the  oldest  seats  of  the  cotton  manufacture  In  this 
locality,  the  first  cotton  miU  having  been  erected  in  1776,  and 
the  first  steam  engine  in  X795.  There  are  also  machine  works, 
nail  works,  paper  mills,  and  iron  and  brass  foundries.  The 
development  of  the  town  is  modem,  as  it  was  created  a  market 
town  in  1828,  incorporated  in  1857,  and  created  a  parliamentary 
borough,  returning  one  member,  in  X867.  It  is  under  a  mayor, 
7  aldermen  and  22  councillors.  Area,  3130  acres. 

STAMBOLOV,  STEFAN  (1854-X895),  Bulgarian  statesman, 
was  bom  on  the  31st  of  January  1854  at  Tmovo,  the  ancient 
Bulgarian  capital,  where  his  father  kept  a  small  inn.  Under 
Turkish  rule  it  was  impossible  to  obtain  a  liberal  education  in. 
Bulgaria,  and  young  Stambolov,  after  attending  the  communal 
school  in  his  native  town,  was  apprenticed  to  a  tailor.  During 
the  politico-religious  agitation  which  preceded  the  establish- 
ment of  the  Bulgarian  exarchate  in  1870,  a  number  of  Bulgarian 
youths  were  sent  to  Ru&ia  to  be  educated  at  the  expense  of  the 
Imperial  government;  among  them  was  Stambolov,  who  was 
entered  at  the  seminary  of  Odessa  in  order  to  prepare  for  the 
priesthood.  His  wayward  and  independent  nature,  however, 
rebelled  against  the  discipline  of  school  life;  he  was  expelled 
from  the  seminary  on  the  ground  of  his  association  wiih  Nihilists, 
and,  making  his  way  to  Rumania,  he  entered  into  close  relations 
with  the  Bulgarian  revolutionary  committees  at  Bucharest, 
Giurgevo  and  Galatz.    In  1875,  though  only  twenty  years  of 


age,  he  led  an  Insurrectionaiy  movemeai  at  Nova.  Z^goim  la 
Bulgaria,  and  in  the  following  year  organized  another  risii^  it 
Orekhovitza.  In  the  autumn  of  X876  he  took  part  as  a  vohmteer 
in  the  Servian  campaign  against  Turkey,  and  subsequently 
joined  the  Bulgarian  irregular  contingent  with  the  Russian  army 
in  the  war  of  x  87  7-78.  After  the  signature  of  the  Berlin  Treaty 
in  X878  Stambok>v  settled  at  Ttnovo,  where  be  set  up  as  a  lawyer, 
and  was  soon  elected  deputy  for  his  native  town  In  the  Sobranye. 
His  force  of  character,  his  undoubted  patriotism,  his  briUiaat 
eloquence,  and  his  disinclination  to  accept  o&ce — a  rare  chartc- 
teristic  in  a  Bulgarian  politician — combined  to  render  him  one 
of  the  most  influential  men  In  Bulgaria.  The  overthrow  of  the 
Zankoff  ministry  In  X884  was  largely  due  to  his  influence,  and  in 
that  year  he  was  nominated  to  the  presidency  oi  the  Sobranye. 
He  held  this  important  office  for  the  next  two  years,  a  criiicsl 
period  in  the  national  history.  The  revolution  of  PhflippcqwJia, 
which  brought  about  the.union  of  Bulgaria  with  eastern  Rumelia, 
took  place  on  the  x8th  of  September  1885,  and  It  was  larg^ 
owing  to  Stambobv's  advice  that  Prince  Alexander  decided  ta 
identify  himself  with  the  movement.  The  war  with  Servk 
followed,  and  Stambolov,  notwithstanding  his  official  positioa, 
served  as  an  ordinary  soldier  in  the  Bulgarian  army.  After 
the  abduction  of  Prince  Alexander  by  a  band  of  mihtaiy  coe- 
spirators  (Aug.  2x,  x886)  Stambolov,  who  was  then  at  Tntoio, 
acted  with  diaracteristic  promptitude  and  courage.  In  hii 
capacity  as  president  of  the  Sobranye  he  established  a  feyal 
government  at  Tmovo,  issued  a  manifesto  to  the  nation,  conD- 
nated  his  brother-in-law,  General  Mutkurov,  o(»nznander4B- 
chief  of  the  army,  and  invited  the  prince  to  return  to  Bulgaria. 
The  consequence  of  these  measures  was  the  downfall  of  the 
provisional  government  set  up  by  the  Russophfl  paity  at  So6a. 
On  the  abdication  of  Prince  ^exando*  (Sept.  8)  Stambolov 
became  head  of  a  council  of  regency,  with  Mutkurov  aad 
Karavelov  as  his  colleagues;  the  latter,  however,  soon  made 
way  for  Jivkov,  a  friend  and  fellow  townsman  of  the  fird  regcsL 
Invested  with  supreme  power  at  this  perilous  juncture,  Stambolov 
displayed  all  the  qualities  of  an  able  diplomatist  and  an  eswrgctic 
ruler.  He  succeeded  in  frustrating  the  mission  of  Gescfal 
Kaulbars,  whom  the  Tsar  despatched-  as  special  commisaaser 
to  Bulgaria;  in  suppressing  a  rising  organized  by  Nabokov,  a 
Russian  officer,  at  Burgas;  in  quelling  military  revolts  at  Sttistra 
and  Rustchuk;  in  holding  elections  for  the  Grand  Sobtaoyc, 
despite  the  interdict  of  Russia,  and  in  securing  eventually  the 
election  of  Prince  Ferdinand  of  Coburg  to  the  vacant  thrau 
(July  7, 1887).  Under  the  newly-elected  ruler  he  became  prise 
minister  and  minister  of  the  interior,  and  continued  in  a&a  for 
nearly  seven  years  (see  Bulcaua).  The  aim  of  his  f oieign  poScv 
was  to  obtain  the  recognition  of  Prince  Ferdinand,  and  to  win  the 
support  of  the  Triple  Alliance  and  Great  Britain  against  Roasaa 
interference  in  Bulgaria.  In  hi»  dealings  with  Turkey,  the 
suzerain  power,  he  displayed  considerable  acuteoess;  he  puaed 
the  confidence  of  the  Sultan,  whom  he  flattered  and  oocasioaally 
menaced;  and  aided  by  the  ambassadors  of  the  friendly  powov 
he  succeeded  in  obtaining  on  two  occasions  important  omcesskss 
for  the  Bulgarian  episcopate  in  Macedonia  (see  Macisoku). 
while  securing  the  tacit  Sanson  of  the  Porte  for  the  technicaDy 
illegal  situation  in  the  principality.  With  the  assistance  ot 
Austria-Hungary  and  Great  Britain  he  negotiated  large  fcneigB 
loans  which  enabled  him  to  develop  the  militioy  siragtli  cf 
Bulgaria.  Under  Prince  Ferdinand  he  pursued  the  sasK 
despotic  methods  of  government  which  had  characterised  hm 
administration  during  the  regency;  Major  Panxtxa,  who  had 
organized  a  revolutionary  conspiracy,  was  tried  by  court-mankl 
and  shot  at  Sofia  in  1890;  four  of  his  political  opponents  vae 
hanged  at  Sofia  in  the  following  year,  and  Karavelov  was  sn- 
tenced  to  five  years'  imprisonment.  His  tjrrannical  di^Mskiai 
was  increased  by  the  assassination  of  his  colleague,  Bclt<hnr, 
in  1 89 1,  and  of  Dr  VIkovitch,  the  Bulgarian  representative  a 
Constantinople,  in  1892,  and  eventually  proved  intolerabk  ta 
Prince  Ferdinand,  who  compelled  him  to  resign  in  May  tSo*. 
He  was  now  exposed  to  the  vengeance  of  his  enemies,  awl  SBb> 
jccted  to  various  indignities  and  persecutions,  he  was  refused 
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penniasion  to  leave  the  country,  and  his  property  was  confiscated. 
On  the  X5th  of  July  1895  he  was  attacked  and  barbarously  muti- 
lated by  a  band  of  Macedonian  assassins  in  the  streets  of  Sofia, 
and  succumbed  to  his  injuzies  three  days  later.  His  funeral,  which 
was  attended  by  the  representatives  ol  the  powers  at  Sofia,  was 
interrupted  by  disgraceful  riots,  and  an  effort  was  made  to 
perpetrate  an  outrage  on  his  remains.  No  attempt  was  made  to 
arrest  his  murderers;  two  persons  were,  however,  arraigned  for 

the  crime  in  x8o6,  and  subjected  to  almost  nominal  penalties. 

Q,D.  B.) 

STAMFORD,  HENRT  ORET,  xst  Easl  of  (c.  1599-1673), 
eldest  son  of  Sir  John  Grey,  succeeded  his  grandfather,  Henry 
Grey  as  Baron  Grey  of  Groby  In  July  1614.  He  married  Anne, 
daughter  of  William  Cedl,  2nd  earl  of  Exeter,  the  heiress  of  the 
borough  and  manor  of  Stamford,  and  in  March  1628  was  created 
earl  of  Stamford.  Just  before  the  outbreak  of  the  Civil  War  he 
ranged  himself  definitely  among  the  king's  opponents,  and  was 
made  k»d-lieutenant  of  Leicestershire.  After  some  operations 
around  Leicester  he  occupied  Hereford,  and,  when  compelled 
to  abandon  the  dty,  marched  into  Cornwall  At  Stratton,  in 
May  1643,  his  troops  were  beaten  by  the  Royalists;  driven  into 
Exeter,  Stamford  was  forced  to  surrender  thb  city  after  a  siege 
of  three  months.  The  earl,  who  was  certainly  no  general,  was 
charged  with  cowardice,  and  took  no  further  part  in  the  military 
operations  of  the  war,  although  once  or  twice  he  was  employed 
on  other  business.  The  ravages  of  the  Royalists  had  reduced 
him  to  poverty,  and,  distrusted  by  the  House  of  Commons,  he 
had  great  difficulty  in  getting  any  compensation  from  parlia- 
ment. After  a  period  of  retirement  Stamford  declared  for 
Charles  II.  during  a  rising  in  August  1659,  and  was  arrested,  but 
was  soon  released.  He  died  on  the  3ist  of  August  1673.  One 
of  his  sons  was  Anchitell  Grey  (d.  1702),  the  compiler  of  the 
Debates  of  the  House  of  Commons,  1667-1694  (10  vols.  1769). 
His  eldest  son,  Thomas,  Lord  Grey  of  Groby  (r.  1623-1657),  was 
member  of  parliament  for  Leicester  during  the  Long  Parliament, 
and  an  active  member  of  the  parliamentary  party.  In  January 
1643  he  was  appointed  commander-in-chief  of  the  forces  of  the 
parliament  in  the  midland  counties  and  governor  of  Leicester. 
In  1648  he  won  some  credit  for  his  share  in  the  pu^^t  and 
capture  of  the  duke  of  Hamilton;  he  assisted  Colonel  Pride  to 
"  purge  *^  the  House  of  Commons  later  in  the  same  year;  and 
he  was  a  member  of  the  court  which  tried  the  king,  whose  death- 
warrant  he  signed.  A  member  of  the  council  of  state  under  the 
Commonwealth,  Grey  fought  against  the  Scots  in  1651,  and  in 
February  1655  he  was  arrested  on  suspicion  of  con^iring  against 
CromwdJ.  He  was,  however,  soon  released,  but  he  predeceased 
his  father  m  April  or  May  1657. 

Thomas  (c.  1654-1 720),  only  son  of  the  last  named,  succeeded 
his  grandfather  as  snd  earl  of  Stamford.  He  took  some  part  in 
resisting  the  arbitrary  actions  of  Charles  II.,  and  was  arrested  in 
July  1685;  then  after  his  release  he  took  up  arms  on  behalf  of 
WiUiam  of  Orange,  after  whose  accession  to  the  throne  he  was 
made  a  privy  councillor  and  lord-lieutenant  of  Devonshire.  In 
1697  he  became  chancellor  of  the  duchy  of  Lancaster,  and  in  1699 
preudent  of  the  board  of  trade,  being  dismissed  from  his  office 
on  the  accession  of  Anne  in  1702.  From  1707  to  171 1,  however, 
be  was  again  president  of  the  board  of  trade.  On  his  death 
without  children  on  the  31st  of  January  1720  his  titles  passed 
to  his  cousin  Henky  (d.  1739),  a  grandson  of  the  first  earl,  from 
whom  the  later  earls  were  descended. 

STAMFORDt  a  dty  of  Fairfield  county,  Connecticut,  U.S.A., 
in  a  township  of  the  same  name,  in  the  south-western  part  of 
the  state,  on  Long  Island  Sound,  33)  m.  (by  rail)  N.E.  of  New 
York  Qty.  Pop.  of  the  dty  (1900),  15,997,  of  whom  4078  were 
foreign-bora;  (1910,  census)  25,138;  of  the  township,  including 
the  dty  (1900),  18,839;  (1910),  38,836.  The  city  is  served  by 
the  New  York,  New  Haven  &  Hartford  railway  (which  has 
other  stations  in  the  township  at  Glenbrook,  Springdale  and 
Talxnadge  Hill),  by  electric  railway  to  Darien,  Greenwich,  &c., 
and  by  two  lines  of  steamboats  to  New  York  City  and  ports  on 
the  Sound.  The  dty  is  pleasantly  situated  with  the  Rippowam 
river  flowing  through  it,  the  Mianus  river  on  the  west  and  the 


Noroton  on  the  east.  It  is  the  place  of  residence  of  many  New 
York  business  men.  Among  its  institutions  are  the  Ferguson 
Library  (1882;  with  16,000  volumes  in  1909),  several  private 
schoob,  a  Y.M.C.A.,  the  Stamford  Hospital  (private,  1893),  two 
private  sanatoria,  the  Convent  of  our  Lady  of  Lourdes,  St 
John's  Church  House,  a  day  nursery  (1902),  with  dispensary  and 
kindergarten,  and  the  Stamford  Children's  Home  (1895).  I'he 
Stamford  and  the  Corinthian  Yacht  Clubs  have  club-houses 
here.  Shippan  Point,  on  the  Sound,  i)  m.  south  of  the  city,  is 
a  summer  resort,  near  which  the  city  bought  land  for  a  public 
park  in  1906.  Stamford's  factory  product  in  1905  was  valued 
at  $5,890,416,  50*3%  more  than  in  1900.  The  prindpal  manu- 
factures are  builders'  hardware,  locks  and  keys  (the  works  of 
the  Yale  &  Towne  Manufacturing  Company  are  here),  woollen 
goods,  dye  stuffs,  ftc.  The  township  of  Stamford,  known  until 
1642  by  the  Indian  name  of  Ri|^wam,  was  settled  in  1641  by 
twenty-nine  persons  who  for  religious  reasons  seceded  from  the 
Wethersfield  chufech  and  joined  the  colony  of  New  Haven.  Dis- 
content with  the  religious  policy  of  New  Haven,  however,  caused 
a  number  of  the  Stamford  citizens  to  withdraw  and  to  found 
Hempstead,  Long  Island,  and  for  the  same  reason  many  of  the 
people  of  Stamford  approved  of  the  union  of  the  New  Haven 
colony  and  Connecticut  by  the  charter  of  1662;  and  in  Octo- 
ber 1662  Stamford  submitted  to  Connecticut.  Stamford  was 
chartered  as  a  borough  in  1830  and  as  a  city  in  1894. 

See  E.  B.  Huntington.  HisUtry  of  Stamford  (Stamford,  1868):  and 
C.  B.  Gillespie,  Ptelifreigife  Stamford  (Stanirord,  1893). 

STAMFORD,  a  market  town  and  munidpal  borough,  chiefly 
in  the  South  Kesteven  or  Stamford  parliamentary  divbion  of  Un- 
colnshire,  but  partly  in  Northamptonshire,  on  the  river  Welland, 
at  the  landward  edge  of  the  fen  country.  Pop.  (1901),  8229. 
The  town  stands  picturesquely  on  the  steep  banks  of  the  river, 
and  is  of  the  highest  antiquarian  interest.  It  formerly  possessed 
fourteen  parish  churches,  but  now  has  only  six,  viz.  St  Mary's, 
erected  at  the  end  of  the  X3th  century,  possessing  an  Early 
English  tower,  with  Decorated  q>ire,  the  principal  other  parts 
of  the  building  being  Perpendicular;  All  Saints',  also  of  the  13th 
century,  the  steeple  being  built  at  the  expense  of  John  Browne, 
merchant  of  the  staple  at  Calais,  in  the  beginning  of  the  rsth 
century;  St  Mich|tel's,  rebuilt  in  1836  on  the  site  of  the  one 
erected  in  1269;  St  George's,  Eaily  English,  Decorated,  and 
Perpendicular,  for  the  most  part  rebuilt  in  1450  at  the  expense 
of  William  Bruges,  first  garter  ktng-at-arms;  St  John  Baptist's, 
Perpendicular,  erected  about  1452;  and  St  Martin's,  Perpendicu> 
lar,  in  which  Lord  Treasurer  Burghley  is  buried.  Formerly 
there  were  several  religious  houses:  the  Benedictine  monastery 
of  St  Leonard's,  founded  in  the  7th  century,  of  which  there  are 
some  Norman  and  later  remains;  the  Carmelite  monastery 
(1291),  of  which  the  west  gate  still  stands;  and  houses  for  Grey 
Friars  (time  of  Henry  III.),  Dominicans  (1240),  Gilbertines 
(1291),  and  Augustinians  (1316).  The  principal  secular  build- 
ings are  the  town  hall  (rebuilt  1776),  the  corn  exchange  (1859), 
and  the  literary  and  sdentific  institute  (1842),  with  a  library  of 
6000  volumes.  There  are  a  large  number  of  charitable  institu- 
tions, induding  the  Stamford  and  Rutland  infirmary  (1828), 
Browne's  hospital,  founded  in  the  time  of  Richard  III.,  with 
its  picturesque  Late  Perpendicular  building,  Snowden's  alms-j 
houses  (1604),  Tniesdale's  almshouses  (1700), 'and  Buvghleyi 
hospital,  founded  by  Lord  Treasurer  Burghley  (1597).  The 
modern  grammar  schoql  building  incorporates  remains  of  the 
church  of  St  PauL  To  the  south  of  Stamford,  in  Northampton- 
shire, is  Burghley  House,  the  seat  of  the  marquis  of  Exeter,  a  fine 
quadrangular  mansion  dating  from  1587,  containing  a  note- 
worthy art  collection.  It  stands  in  a  well-wooded  park.  The 
prosperity  of  the  town  depends  chiefly  on  its  connexion  with 
agriculture.  It  possesses  iron  foundries,  agricultural  implement 
works,  wagon  factories  and  breweries.  There  \s  also  some  trade 
in  coal,  timber,  stone  and  slates.  The  town  is  governed  by  a 
mayor,  6  aldermen  and  18  councillors.    Area,  1918  acres. 

Apart  from  the  tradition  preserved  by  Henry  of  Huntingdon 
that  the  Saxons  here  defeated  the  Picts  and  Scots  in  449«  Stam- 
ford {Stataifori^  is  a  place  of  great  antiquity.   The  Danes  built 
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a  fort  here  on  the  north  bank  of  the  Welland,  round  which  a  town 
existed  when  in  922  King  Edward  fortified  the  opposite  side  of 
the  stream.  It  passed  again  into  Danish  hands  and  was  one  of 
the  five  boroughs  recaptured  by  Edmund  i£iheling  in  941.  The 
priory  of  St  Leonard  was  a  cell  of  Durham,  and  a  charter  of 
Edgar  dated  972  mentions  a  market  and  a  mint.  In  the  reign 
of  Edward  the  Confessor  Stamford  was  a  royal  borough  governed 
by  twelve  lawmen,  reduced  in  1086  to  nine,  and  divided  into 
six  wards.  The  Norman  castle,  built  before  1086,  was  thrice 
besieged  by  Henry  II.  while  Duke  of  Normandy,  but  only 
yielded  in  1153.  Two  years  later  he  granted  it  and  the  manor 
to  Richard  Humet;  forfeited  by  his  son  it  was  given  to  John, 
earl  of  Warenne,  in  1206.  In  1337  it  passed  to  William  de 
Bohun,  earl  of  Northampton,  and  thence  to  Edmund  Langlcy, 
afterwards  duke  of  York,  finally  reverting  to  the  Crown  on  the 
death  of  Cicely,  duchess  of  York.  Elizabeth  granted  it  to  the 
first  Lord  Burghley.  The  barons  met  here  in  12 15  on  their 
march  to  London,  and  in  1309  a  parliament  was  held  at  Stam- 
ford. In  1256  Henry  III.  gave  the  burgesses  freedom  from 
tolls,  the  right  of  receiving  tolls  and.  immunity  of  their  goods 
from  arrest,  privileges  confirmed  and  enlarged  in  the  following 
year.  William,  earl  of  Warenne,  in  1 275  permitted  the  burgesses 
to  choose  their  chief  officer  or  alderman,  who  was  still  sworn  in 
at  the  manor  court  as  late  as  161 5  and  was  first  called  "  mayor  " 
in  1663.  Edward  IV.  incorporated  Stamford  by  the  name  of 
the  alderman  and  burgesses  in  1461  and  granted  the  town 
immunity  from  all  external  jurisdiction  and  gave  it  a  common 
seal.  The  charters  have  been  frequently  confirmed.  As  early 
as  1292  Stamford  was  well  known  for  its  monastic  schools,  and 
in  1333  was  chosen  as  the  headquarters  of  the  students  who 
seceded  from  Oxford,  and  an  Early  Decorated  gateway  remains 
of  Brasenose  Hall.  The  attempt  to  establish  a  regular  univer- 
sity was  prohibited  by  royal  authority.  The  defeat  of  the 
Yorkists  here  was  followed  by  the  decay  of  the  castle  in  the 
reign  of  Richard  III.,  and  the  history  of  the  place  henceforth 
centred  chiefly  round  the  family  of  Cecil,  whose  ancestor,  David 
Se3rceld,  settled  here  about  1566.  Stamford  occasionally  re- 
turned two  members  to  parliament  from  1295  until  1832.  The 
representation  was  reduced  to  one  by  the  act  of  1867,  and  was 
abolished  in  1885.  The  fairs  are  of  ancient  origin,  and  are 
mentioned  in  1245  and  the  reign  of  Edward  I.  These  are  the 
May  fair,  town  fair,  and  spring  fair,  and  fairs  on  various  dates 
representing  Candlemas,  mid-Lent,  the  feasts  of  Corpus  Chrbti, 
St  James  and  SS.  Simon  an^  Jude.  A  market  is  still  held  every 
Friday.  In  1 182  there  were  dyers,  weavers  and  fullers  here, 
but  these  were  only  the  usual  home  industries.  In  1822  silk 
throwsting  was  successfully  carried  on,  but  this  has  long  ceased. 

See  E.  C  Mackenzie-Walcott,  Af«moria/5  0/  Stamford,  past  and 
Resent  (Stamford,  1867);  John  Drakard,  The  History  of  Stamford 
tn  the  County  of  Lincoln,  comprising  its  ancitnt  progressive  and  modem 
state  (Stamford.  1822);  Charles  Nevinson.  History  of  Stamford 
(Stamford,  1879);  Victoria  County  History :  Lincoln. 

STAMIIBRINO,  or  Stuttering,  a  spasmodic  affection  of  the 
organs  of  speech  in  which  the  articulation  of  words  is  suddenly 
checked  and  a  pause  ensues,  often  followed  by  a  repetition  in 
rapid  sequence  of  the  particular  sound  at  which  the  stoppage 
oceurred.  Of  this  distressing  affection  there  are  many  grades, 
from  a  slight  inability  to  pronounce  with  ease  certain  letters  or 
syllables,  or  a  tendency  to  hesitate  and  to  interject  unmeaning 
sounds  in  a  spoken  sentence,  to  the  more  severe  condition  in 
which  there  is  a  paroxysm  of  spasms  of  the  muscles,  not  only  of, 
the  tongue  and  throat  and  face,  but  even  of  those  of  respiration 
and  of  the  body  generally.  To  understand  in  some  degree  the 
explanation  of  stammering  it  is  necessary  to  consider  shortly 
the  physiological  mechanism  of  articulate  speech.  Speech  is  the 
result  of  various  muscular  movements  affecting  the  current  of  Air 
as  it  passes  in  expiration  from  the  larynx  through  the  mouth.  If 
the  vocal  cords  are  called  into  action,  and  the  sounds  thus  pro- 
duced are  modified  by  the  muscular  movements  of  the  tongue, 
cheek  and  lips,  we  have  vocal  speech;  but  if  the  glottis  b  widely 
open  and  the  vocal  cords  relaxed  the  current  of  air  may  still  be 
moulded  by  the  muscular  apparatus  so  as  to  produce  speech 
without  voice, 'or  whispering  (see  Voice).  •  In  both  cases,  how- 


ever, the  mechanism  is  very  complicated,  requiring  a  aerks  ol 
nervous  and  muscular  actions,  all  of  which  must  be  exemted 
with  precision  and  in  accordance.  In  vocal  speech,  for  <^«mpi^ 
it  is  necessary  that  the  respiratory  movements,  more  cq)eda% 
those  of  expiration,  occur  regularly  and  with  nice  adjustmem 
to  the  kind  of  articulate  expression  required;  that  the  vocal 
cords  be  approximated  and  tightened  by  the  musdes  of  the 
larynx  acting  with  delicate  precision,  so  as  to  produce  the  sound 
of  the  pitch  desired;  that  the  rima  gloUidis  (or  aperture  of  the 
larynx)  be  opened  so  as  to  produce  prolonged  sounds,  or 
suddenly  closed  so  as  to  cut  off  the  current  of  air;  that  the  move- 
ments of  the  muscles  of  the  tongue,  of  the  soft  palate,  <tf  the 
jaws,  of  the  cheeks  and  of  the  lips  occur  precisely  at  the  right 
time  and  to  the  requisite  extent;  and  finally  that  all  of  these 
muscular  adjustments  take  place  with  rapidity  and  smoothness, 
gliding  into  each  other  without  effort  and  without  loss  of  tune. 
Exquisite  co-ordination  of  muscular  movement  is  tberefofc 
necessary,  involving  also  complicated  nervous  actions.  Hei^e 
is  it  that  speech  b  acquired  by  long  and  laborious  effort.  A  child 
possesses  voice  from  the  beginning;  it  b  bom  with  the  capacity 
for  ^[>ecch;  but  articulate  expression  b  the  result  of  educatioa. 
In  infancy,  not  only  b.  knowledge  acquired  of  external  objects 
and  signs  attached  in  the  form  of  words  to  the  ideas  thus 
awakened,  but  the  nervous  and  muscular  mechanisms  by  which 
these  signs  or  words  receive  vocal  expression  are  tiaioed  by 
long  practice  to  work  harmoniously 

It  b  not  surprising,  therefore,  that  in  certain  cases,  owing  to 
some  obscure  congenital  defect,  the  co-ordination  is  not  effected 
with  sufficient  precision,  and  that  stammering  is  the  resdl. 
Even  in  severe  cases  no  appreciable  lesion  can  be  detected  either 
in  the  nervous  or  muscular  mechanisms,  and  the  condition  is 
similar  to  what  may  affect  all  varieties  of  finely  co-ordinated 
movements.  The  mechanbm  does  not  work  smoothly,  bat 
the  pathologbt  b  unable  to  show  any  organic  defect.  Thus  the 
co-ordinated  movements  necessary  in  writing  are  disturbed 
in  scrivener's  palsy,  and  the  skilful  performer  on  the  piano  or 
on  any  instrument  requiring  minute  manipulation  may  find  thai 
he  b  losing  the  power  of  delicate  adjustment.  Stammering  ii 
occasionally  hereditary.  It  rarely  shows  itself  before  the  age 
of  four  or  five  years,  and  as  a  rule  it  b  devel<:^>ed  between  this 
age  and  puberty.  Men  stammer  in  a  much  larger  proportioa 
than  women.  It  may  occur  during  the  course  of  nervous 
affections,  such  as  hysteria,  epOepsy  or  locomotor  ataxia;  soioe- 
times  it  follows  febrile  disorders;  often  it  develops  in  a  child 
in  a  feeble  state  of  health,  without  any  ^)ecial  disease.  la 
some  cases  a  child  may  imitate  a  stammerer  and  thus  acquire 
the  habit.  Any  general  enfeeblement  of  the  health,  and 
especially  nervous  excitement,  aggravates  the  condition  of  t 
confirmed  stammerer. 

Stammerers,  as  a  rule,  find  the  explosive  consonants  h,  f,  i, 
f,  k  and  hard  g  the  most  difficult  to  articulate,  but  many  also 
are  unaUe  easQy  to  deal  with  the  more  continuous  consonants, 
such  as  V,  /,  /A,  5,  i,  lA,  m,  n,  y,  and  in  severe  cases  even  the  voveb 
may  cause  a  certain  amount  of  spasm.  Usually  the  defect  is 
not  observed  in  whispering  or  singing;  but  there  are  exceptkns 
to  thb  statement.  In  pronouncing  the  explosive  sounik  the 
part  of  the  oral  apparatus  that  ought  suddenly  to  open  or  dose 
remains  spasmodiodly  closed,  and  the  stammerer  remains  Ux 
a  moment  voiceless  or  strives  pitifully  to  overcome  the  obstroc- 
tion,  uttering  a  few  successive  puffs  or  sounds  like  the  beginning 
of  the  sound  he  wbhes  to  utter.  The  lips  thtis  remain  dosed 
at  the  attempted  utterance  of  h  and  p\  the  tip  of  the  tongue  is 
pressed  against  the  hard  palate  or  the  back  of  the  upper  frott 
teeth  in  d  and  t\  and  the  back  of  the  tongue  presses  against  the 
posterior  part  of  the  palate  in  pronouncing  g  hard  and  k.  In 
attempting  the  continuous  consonants,  in  which  naturally  the 
passage  b  not  completely  obstructed,  the  stammerer  does  set 
close  the  passage  spasmodically,  but  the  parts  become  fixed  ia 
the  half-opened  condition,  or  there  are  intermittent  attempts 
to  open  or  close  them,  causing  either  a  drawling  sound  or  comity 
to  a  full  stop.  In  severe  cases,  where  even  vowels  cannot  be 
fredy  uttered,  the  spasm  appears  to  be  at  the  ritma  gtofirfit 
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(opening  of  the  larynx).  Again,  in  some  cases,  the  spasm  may 
affect  the  respiratory  muscles,  giving  rise  to  a  curious  barking 
articulation,  in  consequence  of  spasm  of  the  expiratory  muscles, 
and  in  such  cases  the  patient  utters  the  first  part  of  the  sentence 
slowly,  gradually  accelerates  the  speed,  and  makes  a  rush 
towards  the  close.  In  the  great  majority  of  cases  the  spasm 
affects  the  muscles  of  articuhition  proper,  that  is,  those  of  the 
pharynx,  tongue,  cheeks  and  lips. 

»  A  condition  named  aphthongia  is  particularly  distressing.  It 
totally  prevents  speech,  and  may,  at  intervals,  come  on  when 
the  person  attempts  to  speak;  but  fortunately  it  is  only  of 
temporary  duration,  and  is  usually  caused  by  exceptional 
nervous  exdtement.  It  is  characterized  by  spasm  of  the 
muscles  supplied  by  the  hypoglossal  nerve,  including  the  sterno- 
hyoid, sterno-thyroid  and  thyro-hyoid  muscles.  In  almost  all 
cases  of  stuttering  it  is  noticed  that  the  defect  is  most  apparent 
when  the  person  is  obliged  to  make  a  sudden  transition  from 
one  class  of  sounds  to  another,  and  the  patient  soon  discovers 
this  for  himself  and  chooses  his  words  so  as  to  avoid  dangerous 
muscular  combinations.  When  one  considers  the  delicate 
nature  of  the  adjustments  necessary  in  articulate  speech,  this 
is  what  may  be  expected.  It  is  well  known  that  a  quickly 
diffusible  stimulant,  such  as  alcohol,  temporarily  removes  the 
difficulty  in  speech. 

Stuttering  may  be  successfully  overcome  in  some  cases  by  a 
careful  process  of  education  under  a  competent  tutor.  Not  a 
few  able  public  speakers  were  at  first  stutterers,  but  a  prolonged 
course  of  vocal  gymnastics  has  remedied  the  defect.  The 
patient  should  be  encouraged  to  read  and  speak  slowly  and 
deliberately,  carefully  pronouncing  each  syllable,  and  when  he 
feels  the  tendency  to  stammer,  he  should  be  advised  to  pause 
for  a  short  time,  and  then  by  a  strong  voluntary  effort  to 
attempt  to  pronounce  the  word.  He  should  also  be  taught  how 
to  regidate  respiration  during  speech,  so  that  he  may  not  fail 
from  want  of  breath.  In  some  cases  aid  may  be  obtained  by 
raising  the  voice  towards  the  close  of  the  sentence.  Sounds  or 
combinations  of  sounds  that  present  special  difficulties  should 
be  made  the  subject  of  careful  study,  and  the  defect  may  be 
largely  overcome  by  a  series  of  graduated  exercises  in  reading. 
The  practice  of  intoning  is  useful  in  many  cases;  and  many  per- 
sons  who  habitually  stutter  in  conversation  show  no  sign  of  the 
defect  when  they  come  to  sing.  In  ordinary  conversation  it 
is  often  important  to  have  some  one  present  who  may  by  a  look 
put  the  stammerer  on  his  guard  when  he  is  observed  to  be  talking 
too  quickly  or  indistinctly.  Thus  by  patience  and  determination 
many  stammerers  have  so  far  overcome  the  defect  that  it  can 
scarcely  be  noticed  in  conversation;  but  even  in  such  cases 
mental  excitement  or  slovenly  inattention  to  the  rules  of  speech 
suitable  for  the  condition  may  cause  a  relapse.  In  very  severe 
cases,  where  the  spasmodic  seizures  affect  other  muscles  than 
those  of  articulation,  special  medical  treatment  is  necessary, 
as  such  are  on  the  borderland  of  serious  nervous  disturbance. 
AH  measures  tending  to  improve  the  general  health,  the  removal 
of  any  affection  of  the  mouth  or  gums  that  may  aggravate 
habitual  stammering,  the  avoidance  of  great  emotional  excite- 
ment, a  steady  determination  to  overcome  the  defect  by  volun- 
tary control,  and  a  sjrstem  of  education  such  as  has  been  sketched 
will  do  much  in  the  great  majority  of  cases  to  remedy  stam- 
mering. 

STAMP  (from  "  to  stamp,"  to  strike  or  tread  heavily,  hence 
to  impress,  O.  Eng.  sUmperif  Du.  stampen,  Ger.  stampfen,  whence, 
O.  Fr.  estamper,  mod.  itamper)^  an  instrument  for  crushing  or 
pounding  or  for  making  impressions  or  marks  on  other  bodies; 
thus,  in  mining,  the  stamp  is  that  part  of  the  machinery  of  a 
mill  which  crushes  the  ore  to  the  fineness  necessary  for  the 
separation  of  the  valuable  portions;  in  coining,  &c.,  it  is  an 
engraved  block  or  die  by  which  the  mark  is  impressed,  hence 
in  the  most  general  sense  of  the  word  an  impression  or  mark 
made  with  a  "  stamp,"  and  particulariy  such  a  mark  impressed  on 
a  document  for  purposes  of  certification,  validity  and  the  like,  or 
as  showing  that  certain  duties  or  charges  hive  been  paid  For 
the  first  daas,  viz.,  stamps  for  purposes  of  taxation,  see  Stamp 


Duties  below;  For  the  second  class,  of  which  the  most  familiar 
are  the  small  adhesive  .pieces  of  paper  used  as  the  sign  that 
postal  charges  have  been  duly  paid  on  letters,  parcels,  &c., 
transmitted  by  the  postal  service  of  a  country,  see  Post  and 
Postal  Service  and  Philately. 

Stamp  Duties. — The  stamp  duty  is  a  tax  imposed  upon  a 
great  variety  of  legal  and  other  documents,  and  forms  a  branch 
of  the  national  revenue.  The  stamp  is  a  cheap  and  convenient 
mode  of  certifying  that  the  revenue  regulations  have  been  com- 
plied with.  Stamp  duties  appear  to  have  been  invented  by 
the  Dutch  in  1634.  They  were  first  imposed  in  England  by  an 
act  of  1694  as  a  temporary  means  of  raising  funds  for  carrying 
on  the  war  with  France.  Stamp  duties  in  the  United  Kingdom 
form  part  of  the  inland  revenue,  and  are  placed  under  the  con- 
trol of  the  commissioner  of  inland  revenue.  The  principal 
acts  in  force  on  the  subject  are  the  Stamp  Act  1891  and  the 
Stamp  Duties  Management  Act  iSgr.  Amendments  of  the 
law  are  also  included  in  the  Customs  and  Inland  Revenue 
Act  1893,  the  Finance  Acts  of  subsequent  years,  and  the 
Revenue  Act  1898.  The  death  duties,  the  corporation  duty, 
the  duties  on  patent  medicines  and  playing  cards,  and  postage 
duties,  are  also  technically  "  stamp  duties  ";  but  in  ordinary 
use  the  expression  is  limited  to  those  imposed  on  the  various 
classes  of  legal  instruihents,  such  as  conveyances,  leases, 
transfers,  mortgages,  bonds,  &c.,  on  bills  of  exchange,  pro- 
missory notes,  contract  notes,  bank  notes  and  bankers*  drafts, 
receipts,  insurance  policies,  bills  of  lading,  and  a  few  other 
documents.  Stamps  are  either  adhesive  or  impressed.  The 
adhesive  stamps,  which  can  only  be  used  for  certain 
documents,  can  be  obtained  at  inland  revenue  offices  through- 
out the  United  Kingdom,  and  at  all  post  offices  which  are 
money  order  offices.  Stamps  can  only  be  impressed  at  the 
inland  revenue  offices  in  certain  of  the  larger  towns.  For 
duties  not  exceeding  as.  6d.  the  adhesive  inland  revenue  or 
postage  stamps  may  (in  most  cases)  be  used  indiscriminately. 
This  arrangement  was  first  introduced  in  1881,  when  it  was 
applied  to  the  penny  stamp,  and  it  has  since  been  extended  to 
other  denominations.  The  commissioners  of  inland  revenue 
are  authorized  to  make  allowance  under  certain  conditions 
for  stamps  which  have  been  inadvertently  spoiled  or  rendered 
useless  for  their  intended  purposes.  In  order  to  obtain 
such  allowance  the  parties  must  present  the  stamps  within 
two  years  from  the  time  when  they  became  useless.  The 
commissioners  may  be  required  by  any  person  to  express  their 
opinion  as  to  the  amount  of  duty,  if  any,  which  is  chargeable 
on  any  instrument;  and  such  person,  if  dissatisfied  with  the 
assessment  made,  may  appeal  to  the  courts. 

The  stamp  duty  on  the  transfer  of  certain  kinds  of  securities 

can  be  commuted  by  the  payment  of  a  lump  sum  or  (in  some 

cases)  an  annual  composition,  and  the  transfers  then  become 

exempt  from  duty. 

Stamp  duties  are  either  fixed,  such  as  the  duty  of  one  penny  on 
every  cneque  irrespective  of  its  amount,  or  ad  valorem,  as  the  duty 
on  a  conveyance,  which  varies  according  to  the  amount  of  the 

Kurchase  money.  The  duty  is  denoted  generally  by  an  impressed. 
M  frequently  by  an  adhesive,  stamp,  sometimes  by  either  at  the 
option  of  the  person  stamping.  Thus  an  inland  bill  of  exchange 
(unless  pavabie  on  demand)  must  have  an  impressed  stamp,  a 
foreign  bttf  of  exchange  an  adhesive  stamp,  while  an  agreement  or 
receipt  stamp  may  be  of  either  kind.  'It  should  be  noticed  that 
certain  documents  fatting  within  a  class  which  as  a  rule  is  subject  to 
stamp  duty  are  for  reasons  of  public  policy  or  encouragement  01  trade 
exempted  from  the  duty  by  special  legislation.  •  Examples  of  such 
documents  are  Bank  of  tngfand  notes,  agreements  within  §  17 
(but  not  those  within  (  4)  of  the  Statute  of  Frauds  (see  Fraud), 
agreements  between  a  master  of  a  ship  and  his  crew,  transfers  of 
ships  or  shares  in  ships,  indentures  ot  apprenticeship  for  the  sea 
service,  petitions  forwarded  by  post  to  the  Crown  or  a  House  of 
Parliament  and  most  instruments  relating  to  the  business  of  building 
and  friendly  societies. 

As  a  general  rule  a  document  must  be  stamped  at  the  time  of 
execution,  or  a  penalty  (remissible  by  the  commissioners  of  inland 
revenue)  is  incurred.  Thy  penalty  is  in  most  cases  £10,  sometimes 
much  more:  in  the  case  of  policies  of  marine  insurance  it  is  {too. 
Some  instruments  cannot  be  stamped  at  all  after  execution,  even 
with  payment  of  the  penalty.  Such  arc  bills  of  exchange  and  pro- 
missory notes  (where  an  impressed  stamp  is  necessary),  bills  of  lading.^ 
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proxies  for  votii^  at  meetings  of  proprietors  of  joint-stock  companies 
and  receipts  after  a  month  from  date.  An  unstamped  instrument 
cannot  be  pleaded  or  given  in  evidence  except  in  criminal  proceed- 
ings or  for  a  collateral  purpose.  If  an  instrument  chargeable  with 
duty  be  produced  as  evidence  in  a  court,  the  officer  whose  duty  it 
is  to  read  the  instrument  is  to  call  the  attention  of  the  judge  to  any 
omission  or  insufficiency  of  the  stamp,  and  if  the  instrument  is  one 
which  may  legally  be  stamped  after  execution,  it  may,  on  payment 
of  the  amount  of  the  unpaid  duty  and  the  penalty  payable  bv  law, 
and  a  further  sum  of  £i,  be  received  in  evidence,  saving  all  just 
exceptions  on  other  grounds.  The  rules  of  the  supreme  court,  1883 
(Oro.  xxxix.  r.  8,  re-enacting  a  provision  of  the  Common  Law  Pro- 
cedure  Act),  provide  that  a  new  trial  is  not  to  be  granted  by  reason 
of  the  ruling  of  a  judge  that  the  stamp  upon  any  document  is  sufficient 
or  that  the  document  does  not  require  a  stamp.  The  stamp  upon 
a  document  subject  ro  the  stamp  laws  of  a  foreign  state  is  usually 
admis^ble  in  evidence  in  a  court  of  the  United  Kingdom  if  it  conform 
in  other  respects  to  the  rules  governing  the  admissibility  of  such 
documents,  even  though  it  be  improperly  stamped  according  to  the 
law  of  the  foreign  country.  The  admissibility  of  documents  oelongs 
to  the  ordinatona  litis  rather  than  the  deciunia  litiSt  and  is  governed 
by  the  Uxfori  rather  than  the  Ux  loci  contraclus^  unless  indeed  that 
law  makes  a  stamp  necessary  to  the  validity  of  the  instrument. 
Certain  offences,  such  as  forging  a  die  or  sump,  selling  or  using  a 
forged  sump,  &c.,  are  made  felonies  punishable  with  penal  servitude 
for  life  as  a  maximum.  .    .     .     ,  ..^.       .    . 

United  States. — ^The  subject  of  sump  duties  is  of  unusual  historical 
interest,  as  the  passing  of  Crenville's  Sump  Act  of  1765  (see  Ukitbd 
States:  History)  directly  led  to  the  American  War  of  Independ- 
ence. The  act  was,  indeed,  repealed  the  next  year  as  a  matter  of 
expediency,  but  an  act  of  the  same  year  dealine  with  the  dependency 
of  American  colonies  declared  the  right  of  the  British  legislature 
to  bind  the  colonies  by  its  acts.  The  actual  yield  of  the  stamp  duiies 
under  the  act  of  1765  was,  owing  to  the  opposition  in  the  American 
colonies,  only  £4000— less  than  the  expenses  of  putting  the  act  into 
force.  The  stamp  duties  of  the  United  States  are  now  under  the 
superintendence  of  the  commissioner  of  internal  revenue. 

STANCHION  (Ft.  itan^on,  a  wooden  post),  an  architectural 
term  applied  to  the  upright  iron  bars  in  windows  which  pass 
through  the  eyes  of  the  saddle  bars  or  horizontal  irons  to  steady 
the  lead  lights.  The  French  call  the  latter  traverses^  the  stan- 
chions mantants,  and  the  whole  arrangement  armature.  Stan- 
chions fxequenlly  finish  with  ornamental  heads  forged  out  of 
the  iron. 

STANDARD*  a  term  with  three  main  meanings:  (i)  an  ensign 
or  flag;  (2)  a  fixed  weight,  measure,  value  or  quality  established 
by  law  or  customarily  recognized  as  a  unit  of  comparison  by 
which  the  correctness  of  others  can  be  determined;  (3)  an  upright 
or  standing  object,  such  as  a  large  candelabrum,  or,  particularly, 
a  fnut-tree  which  stands  without  support.  With  regard  to  the 
derivation,  the  word  which  appears  in  most  European  languages, 
e.g.  Du.  standaardf  Ger.  Statidarte^  O.  Fr.  estandart,  estendard,  mod. 
itendardt  Ital.  .stendaU,  slendardo,  &c.,  is  to  be  referred  to  the 
Teut.  standan,  to  stand,  and  refers  to  the  fixed  pole  to  which  an 
object  or  a  pole  was  attached.  The  "  standard  "  as  a  military 
ensign  was  properly  stationary  and  served  as  the  signal  of  the 
position  of  its  owner  on  the  ordered  field  of  battle.  The  O.  Fr. 
form  estendard  points  to  the  influence  of  Lat.  extendere,  to  spread 
out,  extend,  of  the  flag  when  hung  upon  the  pole  (see  further 
Flag  for  the  various  meanings  of  the  word  and  its  history).  The 
tise  of  the  term  for  a  recognized  unit  of  comparison  is  due  probably 
to  the  fact  that  it  is  something  fixed  or  set  up,  sUble,  and  not 
to  any  fanciful  reference  to  the  ensign  or  flag  as  the  object  to 
which  one  turns  as  a  rallying-point.  For  the  standard  weights 
and  measures  see  Weights  and  Measures  and  Standards 
Depaxtkent  below.  There  are  many  other  standards,  such  as 
electrical  standards  (see  Ei.ECTRiaTY),  standard  solutions  in 
chemistry  (q.v.)  for  the  purpose  of  volumetric  analysis,  &c.  In 
engineering,  the  component  parts  of  machines  or  other  structures 
are  "  standardiixd  "  in  accordance  with  agreed  measurements. 
For  "  standard  time  "  see  TtUE,  Standard. 

STANDARD,  BATTLE  OF  THE.  a  name  given  to  the  battle  of 
the  22nd  of  August  X 138  near  Northallerton,  in  which  the  Scottish 
army  under  King  David  was  defeated  by  the  English  levies 
of  Yorkshire  and  the  north  Midlands,  who  arrayed  them- 
selves round  a  chariot  carrying  the  consecrated  banners  of 
St  Peter  of  York,  St  John  of  Beverley,  St  Wilfrid  of  Ripon 
and  St  Cuthberl  of  Durham. 

See  C.  Oman,  Art  of  War:  Middle  Agfis,  pp.  389  sqq. 


STANDARDS  DBPARTMBNT,  a  department  of  the  Ei^lish 

Board  of  Trade,  having  the  custody  of  the  imperial  standards 
of  weights  and  measures.  As  far  back  as  can  be  traced,  the 
standard  weighs  and  measures,  the  primary  instruments  for 
determining  the  justness  of  all  other  weights  and  measures  used 
in  the  United  Kingdom,  were  kept  at  the  exchequer,  and  the 
duties  relating  to  these  standards  were  imposed  upon  the 
charaberhuns  of  the  exchequer.  The  office  of  cfaamberiaiss 
was  abolished  in  1826,  under  the  operation  oC  23  Geow  IIL  c 
83,  passed  in  1783,  but  the  custody  of  the  standards  arid  any 
duties  connected  therewith  remained  attached  to  an  oflkcr 
in  the  exchequer  iq.v.)  until  that  department  was  abolished  b 
z866.  Meanwhile,  in  pursuance  of  recommendations  of  Standard 
Commissions  of  1841  and  1854  and  a  House  of  Commons  Com- 
mittee of  1862,  the  Standards  of  Weights,  Measures  and  Oanage 
Act  1866  was  passed.  This  act  created  a  ^>ecial  departroeot  of 
the  Board  of  Trade,  called  the  "  Standard  Weights  and  Measses 
Department,"  and  a  head  of  that  department  styled  the  *'  Wardea 
of  the  Standards."  His  duty  was  to  conduct  compaxisooi, 
verifications  and  operations  with  reference  to  the  standank 
in  aid  of  scientific  research  and  otherwise.  The  first — indeed, 
the  only  real  holder— of  the  office  was  Henry  Williams  ChsholiQ 
(1809-Z901),  previously  chief  clerk  of  the  old  exchequer,  under 
whose  direction  the  department  was  organized;  and  before  ha 
retirement  in  1877  it  embraced  not  merely  the  xe-verificatioa 
of  the  imperial  standards,  but  the  making  of  local  standards  for 
local  authorities,  the  re-verification  of  standards  and  instruments 
for  all  parts  of  the  United  Kingdom  and  colonies,  for  foreiga 
countries  which  did  not  possess  standardizing  dcfnrtments,  the 
verification  of  manufacturers'  standards  and  instruments,  gas- 
measuring  standards,  apparatus  for  determining  the  flash-poutt 
of  petroleum,  &c.  The  Weights  and  Measures  Act  of  1878  kft 
out  all  reference  to  the  title  and  office  of  warden  of  the  standards* 
and  this  opportunity  was  taken,  in  the  words  of  the  then  per- 
manent secretary  of  the  Board  of  Trade,  T.  H.  (afterwards  LaxtT; 
Farrer,  to  make  the  office  "  more  strictly  a  department  of  tie 
Board  of  X^d^-"  It  was  put  in  charge  of  an  officer  (Mr  H.  J. 
Chaney)  termed  "  Superintendent  of  Weights  and  Measures," 
but  on  his  death  in  1906  an  attempt  was  made  partially  to 
restore  dignity  and  importance  to  the  office  by  the  appotBUnest 
of  Major  P.  A.  MacMahon,  F.R.S.,  with  the  title  of  "  Deputy 
Warden  of  the  Standards."  > 

There  are  Standards  departments  under  the  charge  of  eqxri- 
enced  scientists  in  Berbn,  St  Petersburg,  Paris,  Vienna,  Rome, 
Madrid,  Lisbon,  Brussels,  Bucharest  and  Constantinople  and  at 
Ottawa,  Melbourne  and  Sidney.  The  United  States  Bureaa  of 
Standards  is  in  the  department  of  Commerce  and  Labor.  It 
was  established  in  xgoi  and  is  under  the  charge  of  a  dizecior. 
Its  work  follows  that  of  the  English  department  and  oabcaccs 
also  research  in  the  domain  of  physics,  extending  from  chenistry 
on  the  one  side  to  engineering  on  the  other.  It  also  tests  and 
investigates  standards  and  methods  of  constructing  meassrii^ 
instruments  for  scientific  sodeties,  educational  institotioos, 
manufacturers  and  others. 

STANDERTON,  a  town  of  the  Transvaal,  114  m.  SX.  oi 
Johannesburg,  on  the  railway  from  that  city,  via  Newcastle  to 
Durban,  distant  369  m.  P<^.  (1904),  4589,  c^  idioin  2136  trot 
white.  Standerton  is  5025  ft.  above  the  sea  and  is  built  ea 
the  norlh  bank  of  the  Vaal,  here  ^laiuied  by  two  fiite  faeidges. 
It  is  the  chief  town  of  a  district  of  the  same  name  and  the  centre 
of  an  important  agricultural  and  pastoral  r^^on.  A  govenmest 
stud  farm  is  maintained  here.  In  the  neighbourhood  aie  coi)- 
fields.  The  name  of  the  town  is  derived  from  that  of  the  fonaer 
owner  of  the  site,  an  Adrian  Stander,  who  fou^t  against  xtc 
British  at  Boomplaats  in  1848.  The  town  was  laid  oat  ia 
1870.   Since  1903  it  has  been  governed  by  a  munidpabty. 

STANDISH,  MILES,  or  Myles  (c.  x  584-1656),  Aacriaa 
colonist,  was  bom  about  1584  in  Lanca^re,  probably  of  the 

^  The  act  of  1878,  which  repealed  the  act  of  1866.  merriy  decbied 
that  the  Board  bf^Trade  shoufd  have  all  powers  and  pefforroaSdatio 

i  relative  to  the  standards  vested  in  or  imposed  upon  the  waides  d 
the  standards  by  the  act  of  1866  or  otherwise,  and  the  tKle  "depsty 
warden  of  the  standards  "  b  therefore  a  departmemal 
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Dozbury  Hall  branch  of  the  famfly.  Nothing  definite  is  knowft 
of  him  before  1620,  whm  with  his  wife.  Rose  (d.  1621),  he  emi- 
grated to  New  England  in  the  "  Mayflower."  He  became  the 
military  leader  of  the  Plymouth  colony;  was  sent  to  London  in 
1635  on  an  unsuccessful  misuon  to  secure  the  interven&m  of 
the  Council  for  New  England  in  the  affairs  of  the  colony;  and 
in  1628  was  one  of  the  eight  members  of  the  oolony  who  pledged 
themsdves  to  pay  £1800  and  thus  buy  out  the  merchant  adven- 
turers. In  1631  with  William  Brewster  and  others  he  settled 
at  Duxbuiy»  where  he  died  on  the  3rd  of  Octoba  1656,  and 
where  on  "  Captain's  Hill,  **  near  the  site  of  his  home,  there  is 
a  monument  to  him,  consisting  of  a  stone  shaft,  zzo  ft.  high, 
and  a  bronze  statue  of  him.  Longfellow's  Courtship  of  Afiles 
Standisk  apparently  has  no  basis  in  fact;  Standish's  second  wife, 
Barbara,  .1  sister  of  Rose,  must  have  been  summoned  to  Ply- 
mouth a  year  before  the  marriage  of  John  Alden  to  Prisdlla 
MuUins.  Lowell's  Jnteniew  with  Miles  Standisk  misrepresmta 
him:  he  was  not  a  typical  Puritan.. 

See  William  Bradford's  History  of  PKmoiUh  ^tttntoHoiir  r^iddr 
Tenks's  Captain  Myles  Standisk  (Ncfw  York,  1905)  and' Henry 
Johnson's  Exploits  oj  MyUs  Standisk  (New  Yoric,  1897)  axe  popular 
sketches. 

STANFIELD.  WHXIAM  CLARRSOM  (1794-1867),  English 
marine  painter,  was  bom  of  Irish  parentage  at  Sunderiand  in 
z  794.  As  a  youth  he  was  a  sailor,  and  during  many  long  voyages 
he  acquired  that  intimate  acquaintance  with  the  sea  and  ship- 
ping which  was  admirably  displayed  in  his  subsequent  works. 
In  his  spaVe  time  he  diligently  occupied  himself  in  sketching 
marine  subjects,  and  so  much  skill  did  h^  acquire  that,  after 
having  been  incapacitated  by  an  accident  from  active  service,  he 
received  an  engagement,  about  z8i8,  to  paint  scenery  for  the 
"  Old  Royalty, "  a  sailor's  theatre  in  Welldose  Square,  London. 
Along  with  David  Roberts  he  was  afterwards  empk>yed  at  the 
Cobourg  theatre,  Lambeth;  and  in  Z836  he  became  scene-painter 
to  Dniry  Lane  theatre,  where  he  executed  sotne  admirable  work, 
especially  distinguishing  himself  by  the  production  of  a  drop- 
scene,  and  by  decorations  for  the  Christmas  pieces  for  which 
the  house  was  celebrated.  Meanwhile  he  had  been  at  work  upon 
some  easel  pictures  of  small  dimensions,  and  was  elected  a  m^mba 
of  the  Sodety  of  British  Artists.  Encouraged  by  his  success  at 
the  British  Institution,  where  in  Z837  he  exhibited  his  first 
important  picture — "  Wreckers  off  Fort  Rouge  "--and  in  z8a8 
gained  a^  premium  of  50  guineas,  he  before  Z830  abandoned 
scene-painting,  and  in  that  year  made  tfn  extended  tour  on  the 
Continent.  He  now  produced  his  "  Mount  St  Michael,  "  which 
ranks  as  one  of  his  finest  works;  in  z83a  he  exhibited  his  **  Op^cning 
of  New  London  Bridge  "  and  "  Portsmouth  Harbour  " — commis- 
sions from  William  IV. — ^in  the  Ro3ral  Academy,  of  which  he  was 
elected  an  associate  in  Z832  and  an  academician  in  Z835;  and 
until  his  death  on  the  z8th  of  May  Z867  he  contributed  to  its 
exhibitions  a  long  series  of  powerful  and  highly  popular  works, 
dealing  mainly  with  marine  subjects,  but  occasionaUy  with 
scenes  of  a.  more  purely  landscape  character.  Among  these  may 
be  named:  the  "  Battle  of  Trafiedgar  "  (Z836),  executed  for  the 
United  ServiceQub;  the  "  CasUe  of  Ischia  "  (z84z), "  Isola  Bella  " 
(1841),  among  the  results  of  a  visit  to  Italy  in  1839;  "French  troops 
Fording  the  Margra  "  (1847)1 "  The '  Victory '  Bearing  the  Body  of 
Nelson  Towed  into  Gibraltar"  01853)/^  The  Abandoned  "(Z856). 
He  also  executed  two  notable  series  of  Venetian  subjects,  one 
for  the  banqueting-hall  at  Bowood,  the  other  for  Trentham. 
He  was  much  employed  on  the  illustzatfons  for  The  Picturesque 
Annual,  and  published  a  collection  of  lithographic  viewaon  the 
Rhine,  Mosdle  and  Meuse;  and  forty  of  his  works  were  engraved 
in  line  under  the  title  of  "  Stanfield's  Coast  Scenery. "  The 
whole  course  of  Stanfidd's.azt  was  powerfuUy  influenced  by 
his  early  practice  as  a  scene-painter.  But,  though  there  is 
always  a  toudi  of  the  spectacular  and  the  scenic  in  his  works, 
and  though  their  colour  is  apt  to  be  rather  dry  and  hard,  they 
are  large  and  effective  in  handling,  powerftil  in  their  treatment 
of  bro^  atmospheric  effects  and  telling  in  composition,  and  they 
evince  the  most  complete  Imowledge  of  the  artistic  materials 
with  which  thdr  painter  deals. 


STANFORD.  SIR  CHARLES  VILUBRS  (1852-  ),  Irish 
musical  composer,  was  bom  in  Dublin  on  the  30th  of  September 
Z853,  bemg  the  only  son  of  Mr  John  Stanford,  »«miTi^  jn  the 
court  of  chancery  (Dublin)  and  clerk  of  the  Crown,  Co. 
Meath.  Both  parents  of  the  oompoter  were  accomplished 
amateur  musicians,  the  father  being  the  possessor  of  a  splendid 
bass  voice,  and  the  mother  a  very  clever  pianist.  Under  R.  M. 
Levey  (violin),  Miss  Meeke,  Mrs  Joseph  Robinson,  Miss  Flynn 
and  Michael  Quarry,  (piano),  young  Stanford's  musical  powers 
were  trained  in  the  early  days;  and  Sir  Robert  Stewart  Uught 
him  composition,  and  organ.  Various  feats  of  precocity  are 
recorded  in  an  article  in  the  Musical  Times  for  December  Z898. 
He  came  to  London  as  a  pupil  of  Arthur  O'Leaiy  and  Emst 
Pauer  in  z863,  and  ii^  Z870  won  a  scholarship  at  Queen's  College, 
Cambridge,  whence  he  migrated  to  Trinity  College  in  Z873,  and 
succeeded  J.  L.  Hopkins  as  coUege  organist,  a  post  he  hdd  till 
Z893.  His  appointment  as  conductor  of  the  Cambridge  Univer- 
sity Musical  Sodety  gave  him  great  opportunities,  and  the  fame 
which  the  sodety  soon  obtained  was  in  the  main  due  to  Stan- 
ford's energies.  Before  his  time  ladies  "were  not  admitted  into 
the  chorus,  but  during  his  tenure  of  the  oflice  of  conductor  many 
most  interesting  performances  and  revivals  took  place.  In 
the  3fears  Z874  to  Z877  he  was  given  leave  of  absence  for  a  portion 
of  each  year  in  order  to  complete  his  studies  in  Germany,  where 
fie  learnt  £rom  Rdnecke  and  Kid.  He  took  the  B.A.  degtee  in 
Z874  and  M.A.  m  Z878,  and  was  given  the  honorary  degree  of 
Mus.  D.,  at  Oxford  in  Z883,  and  at  Cambridge  in  z888.  He 
first  came  prominently  bdore  the  public  as  a  composer  with  his 
inddental  music  to  'Tennyson's  Queen  Mary  (Lyceum,  Z876); 
and  in  z88z  his  first  opera,  The  Veiled  Prophet,  was  given  at 
Hanov^  (revived  at  Covent  Garden,  Z893);  this  was- succeeded 
by  Savonarola  (Hamburg,  April,  and  Covent  Garden,  July  Z884), 
and  The  Canterbury  Pilgrims  (Druiy  Lane,  1^).  A  long  inter- 
val separates  these  from  his  later  operas,  Shamus  O'Brien,  a 
delightful  piece  of  Irish  dramatic  writing  (Opera  Comique,  Z896) 
and  Much  Ada  About  Nothing  (Covent  Garden,  Z90T).  For  the 
main  provincial  festivals,  works  by  Stanford  were  commissioned 
as  follows;  "Orchestral  serenade"  (Birmini^uun,  Z883);  "Elegiac 
Ode"  (Norwich,  Z884);  The  Three  Holy  Children  (Birming- 
ham, Z885);  The  Revenge  (Leeds,  z886);  The  Voyage  ofMaddune 
(Leeds,  Z889);  The' Battle  of  the  BaWc  (Herdord,  Z89Z);  Eden 
(Birmingham,  zSgz) ;  The  Bard  (Cardiff,  Z895) ;  Phaudrig  Crohoore 
(Norwich,  Z896);  Requiepi  (Birmingham,  Z897);  Te  Deum  (Leeds, 
1898) ;  The  Last  Post  (Herdord,  Z900) ;  Stabat  Mater  (Leeds,  Z907). 
Besides  these,  his  music  indudes  a  few  choral  works  of  importance, 
such  as  The  Resurreaion  (Cambridge,  1875) ;  Psalm  XL  VI.  (Cam- 
bridge, Z877);  Carmen  Saeeulare  (Jubilee  Ode,  Z887);  "  InsUlla- 
tion  Ode  "  (Cambridge,  Z892) ;  East  to  West  (London,  Z893) ;  Psalm 
CL.  (Manchester,  z887>;  Mass  in  G  (Brompton  Oratory,  Z893). 
He  was  appointed  professor  of  composition  at  the  Royal  College 
of  Music,  Z883;  conductor  of  the  Bach  choir  in  Z885;  professor  of 
music  in  the  university  of  Cambridge,  succeeding  Sir  G.  A. 
Madarren,  Z887;  conductor  of  the  Leeds  Philharmonic  Sodety, 
1897,  and  of  the  Leeds  Festival  from  Z90Z  onwards.  He 
was  Icnighted  in  Z902.  His  instrumental  works  indude  six 
symphonies,  many  chamber  compositions,  among  them  two 
string  quartets;  besides  many  songs,  part-songs,  madrigals, 
&&,  and  inddental  music  to  the  Eumenides  and  Oedipus  Rex 
(as  performed  at  Cambridge),  as  wdl  as  to  Tennyson's  Becket. 
His  church  music  holds  an  honoured  place  among  modem 
Anglican  compositions;  and  his  editions  of  Irish  and  other 
traditional  songs  are  wdl  known.  In  Z908  he  publ^ed  an 
interestmg  volume  of  Studies  and  Memories,  a  collection  of 
contributions  to  reviews,  ftc^  in  past  years. 

STANHOPE*  EARIS.  Jambs  Stamhope,  zst  Eau.  Stamhopb 
(c.  z673-z7az),  English  statesman  and  sbldier,  was  the  ddest 
son  of  Alexander  Stwhope  (d.  Z707),  a  son  of  Philip  Stanhope,  zst 
earl  of  Chesterfield.  Educated  at  Eton  and  at  Trinity  CoUege, 
Oxford,  he  accompanied  his  father,  then  British  minister  at 
Madrid,  to  Spain  in  Z690,  and  obtained  some  knowledge  of  that 
country  which  was.  very  usdtil  to  him  in  later  life.  A  little 
later,  ]u>wever,  he  went  to  Ita^  where,  as  afterwards  in  Flanders, 
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iie  served  as  a  volunteer  against  firaDoe»  an<l  in  1695  be  secured 
a  commission  in  the  British  army.  In  1701  Stanhope  entered 
the  House  of  Commons,  but  he  continued  his  career  as  a  soldier 
and  was  in  Spain  and  Portugal  during  the  earlitf  stages  of  the 
War  of  the  Spanish  Succession.  In  1705  he  served  in  Spain 
und»-  Charles  Mordaunt,  earl  of  Peterborough,  and  in  1706  he 
was  appointed  British  niinister  in  Spain,  but  his  duties  were 
still  militaiy  as  wdl  as  diplomatic,  and  in  1708,  after  some 
differences  with  Peterborou|^,  who  favoured  defensive  measures 
only,  he  was  made  commander-in-chief  of  the  British  forces  in* 
that  cotmtiy.  Taking  the  offensive  he  captured  Port  Mahon, 
Minorca,  and  after  a  visit  to  England,  where  he  took  part  in  the 
impeachment  of  Sacheverell,  he  returned  to  Spain  and  in  27x0 
helped  to  win  the  battles  of  Almenara  and  of  Saragossa,  his 
perseverance  enabling  the  archduke  Qiarles  to  enter  Madrid 
in  September.  However,  at  Brihuega  he  was  overwhelmed  by 
the  French  and  was  forced  to  capitulate  on  the  9th  of  December 
Z710.  He  remained  a  ptiaoaet  In  Spain  for  over  a  year  and 
returned  to  England  in  August  27x3.  He  now  definitdy  aban- 
doned the  army  for  politics,  and  became  one  of  the  leaders  of 
the  Whig  opposition  in  the  House  of  Commons.  He  had  his 
share  in  estaUishing  the  house  of  Himover  on  the  throne,.and 
in  September  27x4  he  was  appointed  secretary  of  state  for  the 
southern  department,  sharing  with  Walpole  the  leadership  of  the 
House  of.  Commons.  He  was  mainly  responsible  for  the  measures 
which  were  mstrumental  in  crudiing  the  Jacobite  rebellion  of 
X715,  and  he  forwarded  the  passing  of  the  Septennial  Act. 
He  acted  as  George  I.'s  foreign  minister,  and  only  just  failed,  to 
conclude  a  treaty  of  aUiance  with  France  in  x 7x6.  In  27x7, 
consequent  on  changes  in  the  ministry,  Stanhope  was  made 
first  lord  of  the  tieasury,  but  ia  year  later  he  returned  to  his 
former  office  of  secretaxy  for  the  southern  department.  In 
17x7  he  was  created  Viscount  Stanhope  of  Mahon  and  in  i7xjS 
Earl  Stanhope.  His  activity  was  now  shown  in  the  conclusion 
ti  the  quadruple  aUianoe  between  England,  France,  Austria 
and  Holland  in  2718,  and  ixx  obtaining  peace  for  Sweden,  when 
threatened  by  Russia  and  Denmark,  while  at  home  he  promoted 
the  bill  to  lipiit  the  membership  of  the  House  of  Lords.  Just 
aft»-  the  collapse  of  the  South  Sea  Scheme,  for  which  he  was 
partly  re^Mnsible  but  from  which  he  did  not  profit,  the  earl 
died  in  London  on  the  5th  of  Februaxy  2721.  Stanhope  married 
hvLcy,  daughter  of  Thomas  Pitt,  governor  of  Madcas,  and  he 
was  succeeded  by  his  eldest  son  Philip  (17x7-2786),  a  distiu" 
guished  mathematician  and  a  fellow  of  the  Royal  Sodcty. 

Chablks  Stansofe,  3rd  Earl  Stanhope  (x  753-1816),  states^ 
mjftn  and  man  of  science,  son  of  the  and  earl,  was  bom  on  the 
3rd  of  August,  X753,  and  educated  under  the  opposing  ii^fluences 
of  Eton  and  Geneva,  devoting  himself  whilst  resident  in  the 
Swiss  dty  to  the'study  of  mathematics,  an^  acquiring  from  the 
associations  connected  with  Switzerland  an  intense  love  of 
liberty.  In  politics  he  took  the  democratic  side.  As  Lord 
Mahon  he  contested  the  dty  of  Westminster. without  success 
in  X774,  when'only  just  of  age;  but  from  the  general  dection  of 
1780  until  his  accession  to  the  peerage  on  the  7th  of  March  2786 
he  represented  through  the  influence  of  Lord  Shelbume  the  Buck- 
inghamshire borough  of  High  Wycombe,  and  during  the  sessions 
of  X783  and  X784  he  gave  his  support  to  the  adznhiistration  of 
William  Pitt,  whose  sister.  Lady  Hester  Pitt,  he  married  on 
the  XQth  of  December  1774. .  When  Pitt  ceased  to  be  inspired 
by  the  Liberal  prindples  of  his  early  days,  his  brother-in-law 
severed  their  political  connexion  and  opposed  with  all  the  im- 
petuosity of  his  fiery  heart  the  arbitrary  measures  which  the* 
xninistiy  favoured.  Lord  Stanhope's  charact»-  was  without 
any  taint  of  meanness,  and  his  conduct  was  marked  by  a  lofty 
oonsistenQT  never  influenced  by  any  petty  motives;  but  his 
speeches,  able  as  they  were,  had  no  weight  on  the  minds  of  his 
compeers  in  the  upper  chamber,  and,  from  a  disregard  of  their 
prejudices,  too  often  drove  them  into  the  opposite  lobby.  He 
was  the  chairman  of  the  "Revolution  Sodety, "  foxmded  in 
honour  of  the  Revolution  of  x688,  the  members  of  which  in 
X790  expressed  their  sympathy  with  the  aims  of  the  French 
xcpublicans. .  He  broui^t  forward  in  1794.  the  case  of  Muir,  one 


of  the  Edinburgh  politicians  who  were  transported  to  Botany 
Bay;  and  in  X795  he  introduced  int6  the  Lords  a  motion  depreca- 
ting any  interference  with  the  intonal  affairs  of  France.  In  all 
these  points  he  was  hopdessly  beaten,  and  in  the  last  of  them  he 
was  in  a  "  minority  of  one  "—a  sobriquet  whidi  stuck  to  hira 
throughout  life — whereupon  he  seceded  from  parliamentary 
life  for  five  years.  He  was  dected  a  fellow  of  the  Rojral  Sodety 
so  early  as  November  x  773,  and  devoted  a  large  part  of  his  income 
to  experiments  in  sdencc  and  philosophy.  He  invented  a 
method  of  securing  buildings  from  fire  (which,  however,  proved 
impracticable),  the  printing  press  and  the  lens  which  bear  ha 
name  and  a  monochord  for  tuning  musical  instruments,  sug- 
gested improvements  in  canal  locks,  made  eaq^eriments  ia 
steam  navigation  in  X795-1797  and  contrived  two  calcuUtmg 
machines.  When  he  acquired  an  extensive  property  in  Devoe- 
shire,  he  projected  a  canal  through  that  county  from  the  Bristol 
to  the  Eniglish  Channd  and  took  the  levels  himself.  Electridty 
was  another  of  the  subjects  which  he  studied,  and  the  volume  of 
Principles  of  Electricity  which  he  issued  in  X779  contained  tbe 
rudiments  of  his  theory  on  the  "  return  stroke  "  resulting  fi«B 
the  contact  with  the  earth  of  the  electric  cunent  of  KgMwmg, 
which  were  afterwards  amplified  in  a  contribution  to  the  FkB^ 
sophical  Transactions  for  X787.  His  prindpal  labouxs  in  litera- 
ture consisted  of  a  reply  to  Burke's  Rtfiections  on  tkt  Fratdk 
Revolution  (lygo)  and  an  Essay  on  the  rights  of  juries  (X793), 
and  he  long  meditated  the  compilation  of  a  digest  of  the  statutes, 
The  lean  and  awkward  figure  of  Lord  Stanhope  figured  in  a 
host  of  the  caricatures  of  Sayers  and  GiUray,  reflecting  on  bis 
political  opinions  and  his  personal  relations  with  his  chUdreD. 
His  first  wife  died  in  2780,  and  he  married  in  2781  Louisa, 
daughter  and  sole  heiress  of  the  Hon.  Henry  GrenviUe  (govenwr 
oi  Barbadoes  in  X746  and  ambassador  to  the  Porte  in  2762).  a 
younger  brother  of  the  xst  Earl  Temple  and  George  Gcenvilie; 
who  survived  him  and  died  in  March  X829.  By  his  first  wife 
he  had  three  daughters,  one  of  whom  was  Lady  Hester  Stanhope 
iq.v.).  His  youngest  daughter.  Lady  Lucy  Racfaad  Stanlwpe, 
eloped  with  Thomas  Taylor  of  Sevenoaks,  the  famfly  ^wthe- 
cary,  and  her  father  refused  to  be  reoonc^ed  to  her;  but  Fict 
made  Taylor  controller-general  of  the  customs,  and  his  sea  was 
one  of  Lord  Chatham's  executors.  His  second  wife  was  the 
mother  of  three  sons.  Lord  Stanhope  died  at  the  fiamily  sest 
of  Chevening,  Kent,  on  the  25th  of  December  1826,  being 
succeeded  as  4th  eari  by  his  son  Philip  Henxy  (2781-1835), 
who  inherited  many  of  his  sdentific  tastes,  but  xs  best  kno«a, 
perhaps  for  his  association  with  Kaspar  Hauser  (q.v.), 

Philip  Hensy  Stanhope,  5th  Earl  Stambofk  (2805-1875) 
English  historian,  better  known  as  Lord  Mahon,  son  of  the  41^ 
earl  and  his  wife,  the  daughter  of  the  xst  Baton  Caningtoa, 
was  bom  on  the  30th  of  January  2805.  He  took  his  degree  at 
Christ  Church,  Oirford,  in  2827,  and  entered  parliaxnent  in  xSjo. 
He  was  under  secretary  for  foreign  affairs  for  the  eaxly  moniks 
of  X835,  and  secretary  to  the  India  Board  in  X845,  but  though 
he  remained  in  the  House  of  Commons  tiU  2852,  be  made  ao 
special  mark  in  politics.  He  was  chie^y  interested  in  fiteratioe 
and  antiquities,  and  in  2842  took  a  prominent  part  in  passmg 
the.  Copjrright  Act.  He  was  a  trustee  of  the  British  MuaecB, 
and  in  2856  he  proposed  the  foundation  of  a  NatJonal  Poxtiait 
GaUcry;  its  subsequoit  creation  was  due  to  his  executois.  It 
was  mainly  due  to  him  that  in  X869  the  Historical  Manuscripa 
Commission  was  started.  As  president  of  the  Society  of  Anti- 
quaries (from  X846  onwards),  it  was  he  who  called  «>*f*it^ft"  a 
Eng^d  to  the  need  of  supporting  the  excavations  at  Twf. 
And  in  X855  he  founded  the  Stanhope  essay  prize  at  Ogrind 
Of  his  own  works  the  most  important  ve  his  Life  of  Betiiarmt 
(X829);  History  of  the  War  of  Succession  in  Spam  (2832),  laig^ 
based  on  the  firat  carl's  papers;  History  of  En^andfrom  Ike  Pesat 
of  Utrecht  to  the  Peace  of  Versailles  (X836-X853);  Life  of  WSUmm 
PiU  (x86i>x862);  and  History  of  England,  comprising  Ike  reigu  ef 
Queen  Anne  until  the  Peace  of  Utrecht  (X870).  A  new  editioo  df 
I  this  last  work  was  published  In  X908.  The  two  histories  and  tbe 
Life  of  Pitt  are  of  great  importance  on  account  of  Stanhope^ 
unique  access  to  manuscript  authorities,  and   they 
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Standard  works;  and  though  here  and  there  he  has  been  found 
to  give  credit  for  too  much  to  Lord  Chatham,  his  industry,  dear 
though  not  brilliant  style,  and  general  impartiality  in  criticism, 
have  been  deservedly  praised.  His  position  as  an  historian  was 
already  established  when  he  succeeded  to  the  eaildom  in  1855, 
and  in  1872  he  was  made  an  honorary  associate  of  the  Institute 
of  France.  He  was  president  Of  the  Literary  Fund  from  1863 
until  his  death.  He  died  on  the  24th  of  December  1875,  being 
succeeded  as  6th  earl  by  his  son  Arthur  Philip  (X838-Z905),  father 
of  the  7th  earL  His  second  son,  Edward  Stanhope  (1840-1893), 
was  a  well-known  Conservative  politician,  who  filled  various 
important  offices,  and  was  finally  secretary  of  state  for  war 
(1886-1892). 

STANHOPE,  LADT  HESTER  LUCT  (1776-1839),  the  eldest 
child  of  the  3rd  Earl  Stanhope  by  his  first  wife  Lady  Hester  Pitt, 
was  bom  on  the  12th  of  March  1776,  and  dwelt  at  her  father's  seat 
of  Chevening  in  Kent  until  early  in  x8oo,  when  his  ezdtable 
and  wa3rward  disposition  drove  her  to  her  grandmother's  house 
at  Burton  Pynsent.  A  year  or  two  later  she  travelled  abroad, 
but  her  cravings  after  distinction  were  not  satisfied  until  she 
became  the  diief  of  the  household  of  her  unde,  William  Pitt, 
in  August  X803.  She  sat  at  the  head  of  his  table  and  assisted 
in  welcoming  his  guests,  gracing  the  board  with  her  stately 
beauty  and  enlivening  the  company  by  her  quickness  and 
keenness  of  conversation.  Although  her  brightness  of  style 
cheered  the  dedining  days  of  Pitt  and  amused  most  of  hu 
political  friends,  her  satirical  remarks  sometimes  created  enemies 
when  more  consideration  for  the  feelings  of  her  associates  would 
have  converted  them  into  friends.  Lady  Hester  Stanhope 
possessed  great  business  talents,  and  when  Pitt  was  out  of  office 
she  acted  as  his  private  secretary.  She  was  with  him  in  his 
dying  illness,  and  some  of  his  last  thoughts  were  concerned 
with  her  future,  but  any  anxiety  which  might  have  arisen  in 
her  mind  on  this  point  was  dispelled  through  the  grant  by  a 
nation  grateful  for  her  unde's  qualities  of  a  pension  of  £1200 
a  year,  dating  from  the  30th  of  January  z8o6,  which  Lady 
Hester  Stanhope  enjoyed  for  the  rest  of  her  days.  On  Pitt's 
death  she  lived  in  Montagu  Square,  London,  but  life  in  London 
without  the  interest  caused  by  assodating  with  the  principal 
politicians  of  the  Tory  party  proved  irksome  to  her,  and  she 
sought  relief  from  lassitude  in  the  fastnesses  of  Wales.  Whilst 
she  remaifted  on  English  soil  happiness  found  no  place  in  her 
heart,  and  her  native  land  was  finally  abandoned  in  February 
18 10.  After  many  wanderings  she  settled  among  the  Druses 
on  Mt  Lebanon,  and  from  this  soUtaiy  position  she  widded 
an  almost  absolute  authority  over  the  surrounding  districts^ 
Her  control  over  the  natives  was  suffidently  commanding  to 
induce  Ibrahim  Pasha,  when  about  to  invade  Syria  in  1832,  to 
solidt  her  neutrality,  and  this  supremacy  was  maintained  by 
her  commanding  character  and  by  the  belief  that  she  possessed 
the  gift  of  divination.  Her  cherished  companion.  Miss  Williams, 
and  her  trusted  medical  attendant,  Dr  Charles  Lewis  Meryon 
(1783-1877),  dwelt  with  her  for  some  time;  but  the  former  died 
in  1828,  and  Meryon  left  Mt  Lebanon  in  183 x,  only  returning 
for  a  final  visit  from  July  1837  to  August  X838.  In  this  lonely 
residence,  the  villa  of  Djoun,  8  m.  from  Siddn,  in  a  house 
''  hemmed  in  by  arid  mountains, "  and  with  the  troubles  of  a 
household  of  some  thirty  servants,  only  waiting  for  her  death 
to  plunder  the  house,  Lady  Hester  Stanhope's  strength  slowly 
wasted  away,  and  at  Ust  she  died  on  the  23rd  of  June  X839. 
The  dissappointments  of  her  life,  and  the  necessity  of  overawing 
her  servants  as  well  as  the  chiefs  who  surrounded  Djoun,  had 
intensified  a  temper  naturally  imperious.  In  appearance  as 
in  voice  she  resembled  her  grandfather,  the  first  Lord  Chatham, 
and  like  him  she  domineered  over  the  drde,  large  or  small, 
in  which  she  was  placed. 

Some  years  after  her  death  there  appeared  three  volumes  of 
Memoirs  of  the  Lady  Hester  Stanhope  as  rdated  by  herself  in  Con- 
versaHons  with  her  Physician  (Dr  Meryon,  1845),  and  these  were 
followed  in  the  succeeding  year  by  three  volumes  of  Travds  of  Lady 
Hester  Slanho^^  forming  the  Completion  of  her  Memoirs  narrated 
by  her  Plnsiaan.  They  presented  a  lively  picture  of  thb  Strang 
woman's  fife  and  character,  and  contaioea  many  anecdotes  of  Pitt 


and  his  odleagues  in  poKtica!  life  for  a  quarter  of  a  oentury  before 
his  death.  Sen  also  Mr»  CharW  Roundelt,  Lody  Hester  Stankope 
(1910).  --  -    . 

> 

STAMIMAKA,' a  town  of  Bulgaria  in  Eastern  Rumdia;  on 
the  D6rin  I>6r6,  an  affluent  of  the  Maritza,  xi  m.  S.S.E.  of 
Philippopolis.  Pop.  (X906),  x4,x2o.  It  is  an  important  seat 
of  the  wine  trade  and  also  possesses  a  distillery.  Sericulture 
IS  carried  on  under  British  auspices.  To  the  south  of  the  town 
are  the  ruins  of  the  medieval  dtadd.  Under  its  Gredt  name 
Stenimachos,  the  town  is  frequently  mentioned  in  connenon 
with  the  Bulgarian  wars  £rom  the  xxth  centiuy  onwards. 

STANISLAU  (Polish,  Stanislawew),  a  town  in  Galida,  Austria, 
87  m.  S.E.  of  Lemberg  by  rail.  Pop.  (X900),  30,410,  about  half 
Jews.  It  possesses  a  beautiful  paxish  diurch,  which  contains 
the  tombs  of  the  Potocki  family.  The  prindpal  industries 
indude  tanning,  dyeing,  tHe-making,  milling,  the  production 
of  yeast  and  there  is  a  luge  establishment  for  the  manufacture 
of  railway  stock.  Stanislau  is  an  important  railway  junction, 
and  has  a  considerable  trade,  prindpally  in  agricultural  produce. 
Stanislau  was  founded  1^  Stanislav  Potocki  (d.  1683),  and  has 
been  newly  rebuilt  since  it  was  devastated  by  a  great  fire 
in  x868. 

STAMISLAUS  L  [Leszczynsd]  (X677-X766),  king  of  Poland, 
bom  at  Lemberg  in  1677,  was  the  son  of  Rafad  Leszczynski, 
palatine  of  Posen,  and  Anne  Catherine  Jablonowska.     He 
married  Catherine  Opalinska  by  whom  he  had  one  daufi^ter. 
In  X697,  as  cupbearer  of  Poland,  he  signed  the  confirmation  of 
the  articles  of  dection  of  Augustus  U.    In  1703  he  joined  the 
Lithuanian  Confederacy,  which  the  Sapiehas  with  the  aid  of 
Swedish  gold  had  formed  agamst  Augustus,  and  in  the  following 
year  was  sdected  by  Charles  XIL  to  supersede  Augustus. 
Leszczynski  was  a  young  man  of  blameless  antecedents,  respect- 
able talents,  and  andent  family,  but  certainly  without  suffident 
force  of  character  or  political  influence  to  sustain  himself  on  so 
unstable  a  throne.   Nevertheless,  with  the  assistance  of  a  bribing 
fund  and  an  army  corps  the  Swedes  succeeded  m  procuring  his 
election  by  a  scratch  assembly  of  half  a  dozen  castellans  and  a 
few  score  of  gentlemen  {July  2,  1704).    A  few  months  later 
Stanislaus  was  forced  by  a  sudden  inroad  of  Augustus  to  seek 
refuge  in  the  Swedish  camp,  but  finally  on  the  24th  of  September 
X705  he  was  crowned  king  with  great  splendour,  Charies  himself 
supplying  his  nominee  with  a  new  crown  and  sceptre  in  lieu  of 
the  andent  regalia  which  had  been  carried  off  to  Saxony  by 
Augustus.    The  first  act  of  the  new  king  was  to  oondude  an 
alliance  with  Charles  XII.  whereby  Poland  engaged  to  assist 
Sweden  against  the  tsar.   Stanislaus  did  what  he  could  to  assist 
his  patron.    Thus  he  induced  Mazeppa  the  Cossack  hetman  to 
desert  Peter  at  the  most  critical  period  of  the  war,  and  placed 
a  small  army  corps  at  the  disposal  of  the  Swedes.    But  he 
depended  so  entirely  upon  the  success  of  Charles's  arms  that  after 
Poltava  (1709)  his  authority  vanished  as  a  dream  at  the  first 
touch  of  reality.   The  vast  majority  of  the  Poles  hastened  to  re- 
pudiate him  and  make  their  peace  with  Augustus,  and  Leszczyn- 
ski, henceforth  a  mere  pensioner  of  Charles  XII.,  accompanied 
Krassau's  army  corps  in  its  retreat  to  Swedish  Pomerania.   On 
the  restoration  of  Augustus,  Stanislaus  resigned  the  Polish  Crown 
(though  he  retained  the  royal  title)  in  exchange  for  the  little 
prindpality  of  Zwdbrllcken.    In   17x6  he  was  saved  from 
assassination  at  the  hands  of  a  Saxon  officer,  Lacroix,  by 
Sunislaus  Poniatowski,  the  father  of  the  future  king.  He  now 
resided  at  Wdssenburg  in  Lorraine,  and  ini725  had  the  satisfac- 
tion of  seeing  his  daughter  Mary  become  the  consort  of  Louis  XV. 
and  queen  of  France.     His  son-in-law  supported  his  claims 
to  the  Polish  throne  after  the  death  of  Augustus  II.  in  1733,  which 
led  to  the  war  of  the  Polish  Succession.   On  the  9th  of  September 
1733  Stanislaus  himself  arrived  at  Warsaw,  having  travelled 
night  and  day  through  central  Europe  disguised  as  a  coachman, 
and  on  the  following  day,  despite  many  protests,  was  duly 
dected  king  of  PoUnd  for  the  second  time.  But  Russia,  opposed 
to  any  nominee  of  France  and  Sweden,  at  once  protested  against 
his  dection;  declared  in  favour  of  the  new  dector  of  Saxony,  as 
bdng  the  candidate  of  her  Austrian  ally;  and  on  the  30th  of  June 
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X734  a  Russian  army  of  ao,ooo  under  Peter  Lacey,  after  pro- 
claiming Augustus  III.  at  Warsaw,  proceeded  to  besiege  Stanislaus 
in  Danzig  where  he  had  intrenched  himself  .with  his  partisans 
(including  the  primate  and  the  French  and  Swedish  ministers) 
to  await  the  promised  succour  from  France.  The  siege  began 
in  October  1734.  On  the  xyth  of  March  1735  Marshal  MOnnich 
superseded  Lacey,  and  on  the  aoth  of  May  the  long  expected 
French  fleet  appeared  in  the  roads  and  disembarked  3400  men.  A 
week  after  its  arrival  this  little  army  gallantly  attempted  to 
force  the  Russian  intrenchments,  but  was  beaten  off  and  finally 
compelled  to  surrender.  This,  by  the  way,  was  the  first  time 
France  and  Russia  met  as  foes  in  the  field.  On  the  30th  pi  June 
X735  Danzig  capitulated  unconditionally,  after  sustaining  a 
siege  of  135  days  which  coat  the  Russians  8000  men.  Stanishius, 
disguised  as  a  peasant,  had  contrived  to  escape  two  days  before. 
He  was  first  heard  of  again  at  Kttnigsbexg,  whence  be  issued  a 
inanif»«»n  to  lus  partisaus  which  resulted  in  the  formation  of  a 
confederation  on  his  behalf,  and  the  de^tch  of  a  Polish  envoy 
to  Pans  to  urge  France  to  .invade  Saxony  with  at  least  40fiot> 
men.  In  the  Ukraine  too.  Count  Nicholas  Potocki  kept  on  foot 
to  support  Stanishius  a  motley  host  of  50,000  men,  which  was 
ultimately  scattered  by  the  Russians.  In  1736  StanisUus  again 
abdicated  the  throne,  but  received  by  way  of  ooiiipensation  the 
dukedom  of  Lorraine  and  Bar,  which  was  to  revert  to  France  on 
bis  death.  He  settled  at  Lun6ville,  founded  there  the  Academia 
Stanislai,  and  devoted  himself  for  the  rest  of  his  life  to  science  and 
philanthropy.  He  died  in  1766  at  the  age  of  89.  Among  his 
works  may  be  mentioned:  (Emres  du  pkilosopke  HenfaisatU 
(Paris,  1763;  x866). 

See  Robert  Nisbet  Bain,  Charles  XII.  (London,  1805) ;  ibid..  Pupils 
of  Peter  the  Create  cap.  vL  (London,  1897);  Ciarnowski  O^n 
Neporoucen).  Stanidaw  Lestctynski  in  Poland  (Pol. ;  Wanaw,  1858) ; 
Louis  Lacroix.  Les  Opuscules  tnldiUs  de  S.  L.  (Nancy.  1866)  iLeUres 
inidiUs  de  S.  L.,  ed.  ^.  BoyS  (Paris,  1901) ;  Marchioness  Dcs  Kcaubc, 
U  Roi  SUsnislas  et  Marie  Lesscsynski  (Paris,  1895).       (R.  N.  B.) 

STANISLAUS  11.  AUDUSTUS  [Ponutowski]  (1732-1 798), 
king  of  Poknd,  the  son  of  Stanislaw  Poniatowski,  palatine  of 
Cracow,  the  friend  and  companion  of  Charles  XII.  of  Sweden. 
Bom  in  1732  he  owed  his  advance  in  life  to  the  influence  of  his 
uncles  the  powerful  Czartoryscy,  who  sent  him. to  St  Petersburg 
in  the  suite  of  the  English  ambassador  Hanbuzy  Williams. 
Subsequently,  through  the  influence  of  the  Russian  chancellor, 
Bestuzhev-Ryumin,  he  was  accredited  to  the  Russian  court  as 
the  ambassador  of  Saxony.  Through  Williams  he  was  introduced 
to  the  grand  duchess  Catherine,  who  was  irresistibly  attracted 
to  the  handsome  and  brilliant  young  nobleman,  for  whom  she 
abandoned  all  her  other  lovers.  Poniatowski  was  concerned 
in  the  mysterious  and  disreputable  conspiracy  which  sought  to- 
set  aside  the  succession  of  the  grand  duke  Peter  and  his  son 
Paul  in  favour  of  Catherine,  a  conspiracy  frustrated  by  the 
unexpected  recovery  of  the  empress  Elizabeth  and  the  conse- 
quent arrest  of  the  conspirators.  Stanislaus  returned  to 
Warsaw  much  discredited,  but  nevertheless  was  (Sept.  7,  X764) 
elected  king  of  Poland  through  the  overwhelming  influence  oif 
Catherine  (she  had  promised  him  the  crown  as  early  as  October 
1763),  and  was  crowned  on  the  35th  of  November,  to  the  disgust 
of  his  uncles,  who  would  have  preferred  another  nephew,  Prince 
Adam  Casimir  Czartoryscy,  as  king,  but  were  obliged  to  submit 
to  the  dictation  of  the  Russian  court.  The  best  that  can  be  said 
for  Stanislaus  as  king  of  Poland  is  that  with  all  his  romantic 
ideas  and  excellent  intentions  he  remained  from  first  to  last  the 
creature  of  circumstances.  He  had  climbed  to  the  throne  by 
very  slippery  ways,  he  was  dependent  for  a  considerable  part  of 
his  enormous  income  on  the  woman  who  had  compensated  him 
with  a  crown  for  the  loss  of  her  affections,  he  was  detested  by  the 
nobility,  who  regarded  him  as  a  base-bom  upstart  and  yet  had 
to  put  up  with  him.  Thus  in  every  way  his  position  was  most 
difficult;  yet  he  tried  to  do  his  duty.  In  the  beginning  of  his 
reign  he  broke  away  from  the  leading-strings  of  his  uncles  and 
inaugurated  some  useful  economical  reforms.  After  the  first 
partition  (as  a  result  of  which,  by  the  way,  his  debts  amounting 
to  7,000,000  guldens  were  paid  by  the  Diet  and  his  civil  list 


was  raised  to  9x6,000  guldens  per  annum)  he  entered  1 
call/  into  the  attempts  of  the  patriots  to  restore  the  power  sad 
prosperity  of  their  coimtiy,  while  the  eloquent  oratioa  which 
he  delivered  before  the  Diet  on  taking  the  oath  to  defend  tic 
constitution  of  the  3rd  of  May  X791,  moved  the  susceptible 
deputies  to  tears.  But  when  the  confederation  of  Targowica, 
with  the  secret  support  of  Russia,  was  formed  against  the  consti- 
tutton,  he  was  one  of  the  first  to  accede  to  it,  thus  compktdj 
paralysing  the  action  of  the  army  which,  under  bis  younger 
brother  Prince  Joseph  and  Thaddeus  Kosdiozko,  was  perf<»ming 
prodigies.  In  fact,  by  the  end  of  his  life,  Stanislaus  had  lyoocBe 
an  expert  in  the  art  of  "  acceding  "  and  "  hedging.  "  Of  resohzie 
and  independent  action  he  was  quite  incapable;  in  fact,  his  whole 
career  is  little  more  than  a  record  of  humiliations.  Thus  in 
X78a  when  he  waited  upon  Catherine  at  Kaniow  during  her 
triumphal  progress  to  the  Crimea,  she  kept  her  ancient,  grey* 
haired  lover  waiting  for  weeks,  and  while  half  contemptuoisiy 
promising  to  respect  the  integrity  of  Poland,  she  curtly  declined 
to  be  present  at  a  supper  which  be  had  prepared  for  her  at  great 
cost.  A  few  years  later  he  was  forcibly  abducted  by  the  Confede* 
rates  of  Bar,  who  did  not  know  what  to  do  with  their  capti\-e, 
and  allowed  him  to  return  to  his  court  in  a  confused,  bedrag^ 
condition.  On  the  outbreak  of  the  insurrection  of  1794  he  wa 
obliged  to  sue  for  his  very  life  to  Kosciuszko,  axKi  nffeicd  the 
indignity  of  seeing  his  effigy  expunged  from  the  coinage  a  year 
before  he  was  obliged  to  abdicate  his  throne.  The  last  yean  of 
his  life  were  employed  in  his  sumptuous  prison  at  St  Petcxsbct| 
(where  he  died  in  X798)  in  writing  his  memoiia.  Of  his  ixmunwr- 
able  mistresses  the  most  notable  was  Mme  Lulli^  the  widov 
of  an  upholsterer,  on  whom  he  lavished  a  fortune.  He  also 
contracted  a  secret  marriage  with  the  countess  Grabov^a. 
Yet  he  was  capable  of  the  most  romantic  friendships,  as  witness 
his  correspondence  with  Mme  Geoffxin,  whom  he  invited  ta 
Warsaw,  where  on  her  arrival  she  found  rooms  provided  for  br 
exactly  like  those  she  had  left  at  Paris— the  same  size,  the  same 
kind  of  carpets,  the  same  furniture,  down  even  to  the  very  book 
which  she  had  been  reading  the  evening  before  her  departuie, 
I^aced  exactly  as  she  had  left  it  with  a  ina^er  at  the  very  pbct 
where  she  had  left  off.  StaniaUus  had  indeed  a  genexoos  hevt, 
f requratly  paid  the  debts  of  his  friends  or  of  deserving  scholazs 
whose  cases  were  brought  to  his  notice,  and  was  exoeedicsiy 
good  to  the  poor.  He  also  encouraged  the  arts  and  scioices,  aad 
his  Wednesday  literary  suppos  were  for  some  time  the  most 
brilliant  social  functions  of  the  Polish  capitaL  The  best  descri;>> 
tion  of  Stanishius  is  by  the  Swedish  minister  EngestrOm,  who  vai 
presented  to  him  early  in  1788.  "  The  king  of  Poland,  "  he  uj'V 
"  has  the  finest  head  I  ever  saw,  but  an  exprcasioo  of  deep 
melancholy  detracts  from  the  beauty  of  his  counteoanoe. ...  He 
is  broad-shouldered,  deep-chested,  iad  of  such  k^ty  stature  that 
his  le0i  seem  disproportionately  short. ...  He  has  aU  the  dazzfici 
qualities  necessary  to  sustain  his  dignity  in  pubUc  He  speab 
the  Polish,  Latin,  German,  Italian,  French  and  Kn^tA  toogurs 
perfectly .  .  .  and  his  conversation  fiills  strangers  with  adnun- 
tion. ...  As  a  grand-master  of  the  ceremonies  he  woold  inre 
done  the  honours  most  brilliantly.  .  .  .  Mwal  courage  Iw  aho- 
gether  lacks  and  allows  himself  to  be  completely  led  bj  his 
entourage,  which  for  the  most  part  consists  of  women.  ** 

See  Lars  von  EngestrBm.  Minnen  ock  Antechtingar,  vol.  i.  (Score* 
holm.  1876);    Correspondance  inidite  de  Stanislas  Pvmatamski  cxc 


Madame  Ceoffrin  <Paris.  187s):  J«n  Kibinski.  RecdUctiaus  ef  lu 
Times  of  Stanidaw  Augustus  (Pol.  Cracow,  1899):  Mimuirts  sc'i^ci 
et  inidits  de  Stanislas  Auguste  (Leipzig.  1862) ;  iStew'i/aw  astd  Pwcm 
Joseph  Poniatowski  in  Ike  Light  of  their  Prioate  Cmrespendnu, 
in  French,  edited  in  Polish  by  Bronisuw  Demtnnski  (Lemberg.  i9(u'- 
Stanislaus's  diaries  and  letters,  which  were  for  many  yean  ia  tbe 
Russian  foreign  office,  have  been  published  in  the  Vestmik  Esrsp 
for  January  1908.  See  also  R.  N.  Bain's,  The  Last  Kimt  of  Ptiead 
and  his  Contemporaries  (1909).  (R.  N.  BO 

8TANLB7  (Family).  This  ancient  and  historic  Eogfish  haSj 
derived  its  name  from  Stanley  in  Ledc  On  the  Staffordsiiac 
"  moorlands  ").  Its  first  known  ancestor  is  Adam  de  Stukf, 
brother  of  Liulf  dc  Audiey,  ancestor  of  the  lords  Aodley,  vlia 
lived  in  the  time  of  King  Stephen.   Hb  ''**'^^Trt  Wilfin  di 
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Stanley  acquired  the  forestersMp  of  Wirral,  with  an  heiress,  in 
z  284,  and  was  ancestor  of  two  brothers,  Sir  William  and  Sir  John 
Stanley.  The  former  married  the  heiress  of  Hooton  in  Wirral 
and  was  ancestor  of  the  Stanleys  of  Hooton,  whose  baronetcy, 
created  in  1661,  became  extinct  in  1893.  llie  younger  brother 
vfzs  lieutenant  of  Ireland  under  Richard  II.  and  Henry  IV., 
obtained  from  the  latter  the  Isle  of  Man  in  fee,  built  a  fortified 
house  at  Liverpool,  and  became  K.G.  He  married  the  heiress 
of  the  Lathoms,  a  native  family  who  had  held  Lathom  in  thanage 
from  the  Conquest  at  least  and  Knowsley  by  knight-service 
from  the  zath  century.  His  grandson  Thomas  was  father  of 
the  first  earl  of  Derby  (see  Derby,  Easls  pF)  and  of  Sir  William 
Stanley  of  Holt,  whose  great  wealth  led  to  his  rjcecution  for 
treason  in  1495,  and  also  of  Sir  John  Stanley,  ancestor  of  the 
Stanleys  of  Alderley,  who  obtained  a  baronetcy  in  1660  and  a 
barony  in  1839. 

Of  the  second  earl's  younger  brothers,  Sir  Edward  was  raised 
to  the  peerage  as  Lord  Monteagle  in  2514  for  his  services  at 
Flodden,  but  the  dignity  passed  with  an  heiress  to  the  Parkers 
in  1 581;  and  Sir  James  was  ancestor  of  the  Stanleys  of  Bicker- 
staffe,  who  obtained  a  baronetcy  in  1628  and  succeeded  to  the 
earldom  in  1736.  Their  father  had  married  the  heiress  of  Lord 
Strange  of  Knockyn,  and  was  summoned  in  that  peerage  from 
1482  to  Z497,  but  did  not  live  to  inherit  the  earldom.  His  wife 
was  a  first  cousin  of  Henry  VII.'s  queen. 

The  4th  eail  was  summoned  as  Lord  Strange,  in  his  father's 
lifetime,  as  was  the  5th  earl,  but  the  barony  Ml  into  abeyance 
between  his  three  daughters,  who  contested  possession  of  the 
family  estates  with  his  brother,  the  6th  earl.  He  bought  out 
their  rights  in  the  Isle  of  Man,  and,  by  his  marriage  with  a  sister 
and  co-heir  of  the  18th  earl  of  Oxford,  acquired  a  claim  to  the 
great  chamberlainship,  which  he  advanced  in  1626  and  which 
was  renewed  by  their  descendants.  His  son  was  summoned  as 
Lord  Strange  in  1628  in  the  erroneous  belief  that  the  family 
retained  the  dignity,  and  a  fresh  barony  of  Strange  ^as  thus 
created.  But  on  the  death  of  the  zoth  earl  (1736)  this  barony, 
with  the  lordship  of  Man  and  other  great  estates,  passed  to  the 
and  duke  of  AthoU,  whose  heir,  the  present  duke,  holds  the 
title.  The  earldom  with  large  estates  in  Lancashire,  passed  to 
the  hdr  male  (see  above). 

Althou^  the  present  wealth  of  the  Stanleys  is  largely  derived 

from  the  great  industrial  development  of  Lancashire,  th^  were 

already  a  power  to  be  reckoned  with  in  that  county  and  in  Cheshire 

at  the  time  of  the  Wars  of  the  Rostt,  and  have  held  a  leading 

position  ever  since  among  English  nobles.    For  three  centuries 

they  were  in  succession  lords-lieutenant  of  Lancashire  and 

occasionally  of  Cheshire  as  well,  and  they  have  always  lived  in 

considerable  state.    Lathom  House,  their  ancient  seat,  in  the 

hundred  of  West  Derby  (whence  possibly  the  style  of  their 

earldom),  was  wrecked  in  the  Civil  War,  and,  though  rebuilt  by 

the  ninth  earl,  was  sold  by  his  daughters.    But  KnowSley,  with 

lU  great  park,  b  still  theirs,  l3ring  to  the  east  of  Liverpool,  in 

which  their  feudal  tower  still  stood  in  1821. 

See  Young's  Hundred  of  Wirral  (Liverpool,  1909) ;  Round's  Peerage 
and  Pedigree  (London,  1910);  County  Histories  of  Lancashire  and 
Cheshire,  and  works  on  the  peerage  passim.  (J.  H.  R.) 

The  baiony  of  Stanley  ov  Aloesley  was.created  In  1839  for 
Sir  John  Thomas  Stanley,  Bart,  (i  766-1 850),  of  Alderley  Park, 
Ch^ire,  a  brother  of  Edward  Stanley  (1779-1849),  bishop'of 
Norwich  and  father  of  Arthur  Penrhyn  Stanley.  A  memba  of 
parliament  and  a  fellow  of  the  Royal  Society,  he  married  Maria 
Josepha  (d.  1863),  daughter  of  John  Holroyd,  xst  earl  of  Sheffield. 
Their  eldest  son,  Edward  John  Stanley,  and  baron  (1802-1869), 
entered  the  House  of  Commons  in  1831  and  became  under- 
secretary to  the  home  department  in  1841,  patronage  secretary 
to  the  treasury  from  1835  to  1841,  paymaster-general  in  1841, 
and  under-secretary  for  foreign  affairs  from  1846  to  185a.  In 
1848,  two  years  before  he  succeeded  to  the  barony  of  Stanley,  he 
was  created  Baron  Eddisbury  of  Winnington.  He  was  president 
of  the  board  of  trade  from  1855  to  1858,  and  postmaster-general 
from  i860  to  1866.  His  wife,  Henrietta  Maria  (1807-1895), 
a  daughter  of  Henry  Augustus  Dillon-Lee,  13th  Viscotmt  Dillon. 


was  a  remarkable  woman.  Before  her  marriage  in  1826  she  had 
lived  in  Florence,  and  had  attended  the  receptions  of  the  countess 
of  Albany,  the  widow  of  Charles  Edward,  the  Young  Pretender; 
and  in  London  she  had  great  influence  in  social  and  political 
circles.  When  he  was  patronage  secretary  her  husband  was 
described  by  Lord  Palmerston  as  *'  joint-whip  with  Mrs  Stanley." 
Later  in  life  Lady  Stanley  of  ^derley  helped  to  found  the 
Women's  Liberal  Unionist  Association,  and  she  was  a  strenuous 
worker  for  the  higher  education  of  women,  helping  to  establish 
Girton  Collcge,Cambridge,the  Girls'  Public  Day  School  Company, 
and  the  M^cal  CoUege  for  Women.  She  died  on  the  i6th  of 
February  1895.  Her  younger  son,  Edward  Lyulph  Stanley 
(b.  1839),  who  in  1903  succeeded  his  brother  Henry  Edward  John 
(1827-1903)  as  4th  baron,  had  previously  had  an  active  career 
as  an  educationist  and  a  Liberal  politician.  He  was  a  fellow 
of  Balliol  College,  Oxford,  and  was  M.P.  for  Oldham  from  1880 
to  1885.  He  was  for  many  years  a  member  of  the  London 
School  Board.  In  1909  on  the  death  of  the  3rd  earl  of  Sheffidd, 
he  inherited  the  barony  of  Sheffield,  and  that  of  Stanley  of 
Alderley  now  became  merged  in  it. 

STANLEY,  ARTHUR  PENRHYN  (1815-1881),  English  divine, 
dean  of  Westminster,  was  bom  on  the  13th  of  December  1815, 
at  Alderley  in  Cheshire,  where  his  father,  afterwards  bishop  of 
Norwich,  was  then  rector.  He  was  educated  at  Rugby  under 
Arnold,  and  in  1834  went  up  to  Balliol  College,  Oxford.  After 
obtaining  the  Ireland  scholarship  and  Newdigate  prize  for  an 
Eng^sh  poem'  (The  Gypsies) ,  he  was  in  1839  elected  fellow  of 
University  College,  and  in  the  same  year  took  orders.  In  X840 
he  travelled  in  Greece  and  Italy,  and  on  his  return  settled 
at  Oxford,  where  for  ten  years  he  was  tutor  of  his  college  and 
an  influential  element  in  university  life.  His  personal  relations 
with  his  fiupilswereof  a  singularly  close  and  affectionate  nature, 
and  the  charm  of  his  social  gifts  and  genial  character  won  him 
friends  on  all  sides.  His  literary  reputation  was  early  established 
by  his  Life  of  Arnold,  published  in  1844.  In  1845  he  was 
appointed  select  preacher,  and  published  in  X847  ^  volume  of 
Sermons  and  Essays  on  the  Apostolic  Age,  which  not  only  laid 
the  foundation  of  his  fame  as  a  preacher,  but  also  marked  his 
future  position  as  a  theologian.  In  university  politics,  which  at 
that  time  wore  mainly  the  form  of  theological  controversy,  he 
was  a  strong  advocate  of  comprehension  and  toleration.  As 
an  undergraduate  he  had  entirely  sympathized  with  Arnold  in 
resenting  the  agitation  led  by,  but  not  confined  to,  the  High 
Church  party  in  1836  against  the  appointment  of  R.  D.  Hampden 
to  the  regius  professorship  of  divinity.  During  the  long  agitation 
Khich  foUowed  the  publication  in  1 84  x  of  Tract  No.  XC.  and  which 
ended  in  the  withdrawal  of  J.  H.  Newman  from  the  Anglican 
Church,  he  used  all  his  influence  to  protect  from  formal 
condemnation  the  leaders  and  tenets  of  the  "Tractarian" 
party.  In  1847  he  resisted  the  movement  set  on  foot  at  Oxford 
against  Hampden's  appointment  to  the  bishopric  of  Hereford. 
Finally,  in  1850,  in  an  article  published  in  the  Edinburgh 
Review  in  defence  of  the  "  (jorham  judgment"  he  asserted  two 
principles  which  he  maintained  to  the  end  of  his  life — first, 
"  that  the  so«called  supremacy  of  the  Crown  in  religious  matters 
was  in  reality  nothing  else  than  the  supremacy  of  law,"  and, 
secondly,  "that  the  Church  of  England,  by  the  very  condition 
of  its  being,  was  not  High  or  Low^  but  Broad,  and  had  always 
included  and  been  meant  to  include,  opposite  and  contradictory 
opinions  on  points  even  more  important  than  those  at  present 
under  discussion." 

It  was  not  only  in  theoretical  but  in  academical  matters  that 
his  sympathies  were  on  the  liberal  side.  He  was  greatly  inter- 
ested in  univwsity  reform  and  acted  as  secretary  to  the  royal 
commission  appointed  in  z85a  Of  the  important  changes  in 
administration  and  education  which  were  ultimately  carried  out, 
Stanley,  who  took  the  principal  share  in  drafting  the  report 
printed  in  X852,  was  a  strenuous  advocate.  These  changes 
included  the  transference  of  the  initiative  in  university  legislation 
from  the  sole  authority  of  the  heads  of  houses  to  an  elected  and 
representative  body,  the  opening  of  college  fellowships  and 
scholarships  to  competition  by  the  removal  of  local  and  other 
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restrictions  the  non-enforcement  at  matriculation  of  subscription 
to  the  Thirty-nine  Articles,  and  various  steps  for  increasing  the 
usefulness  and  influence  of  the  professoriate.  Before  the  report 
was  issued,  Stanley  was  appointed  to  a  canonry  in  Canterbury 
Cathedral.  During  his  residence  there  he  published  his  Memoir 
of  his  father  (1851),  and  completed  his  Commentary  on  Ike  Epistles 
to  the  Corinthians  (1855).  In  the  winter  and  spring  of  1852- 1853 
he  made  a  tour  in  Egypt  and  the  Holy  Land,  the  result  of  which 
was  his  well-known  volume  on  Sinai  and  Palestine  (1856).  In 
1857  he  travelled  in  Russia,  and  collected  much  of  the  materials 
for  his  Lectures  on  the  Eastern  Church  (z86i).  His  Memorials 
oj  Canterbury  (1855),  displayed  the  full  nuiturity  of  his  power  of 
dealing  with  the  events  and  characters  of  past  history.  He  was 
also  examining  chapkun  to  Bishop  A.  C.  Tait.  his  former  tutor. 

At  the  dose  of  1856  Stanley  was  appointed  regiiis  professor 
of  ecclesiastical  history  at  Oxford,  a  post  which,  with  the  attached 
canoniy  at  Christ  Church,  he  held  till  1863.  He  began  his 
treatment  of  the  subject  with  "  the  first  dawn  of  the  history  of 
the  church,"  the  call  of  Abraham;  and  published  the  first  two 
volumes  of  his  History  of  the  Jewish  Church  in  1863  and  1865. 
From  z86o  to  1864  academical  and  clerical  circles  were  agitated  by 
the  storm  which  followed  the  publication  of  Essays  and  Reviews ^ 
a  volume  to  which  two  of  his  most  valued  friends;  Benjamin 
Jowett  and  Frederick  Temple,  had  been  contributors.  Stanley's 
part  in  this  controversy  may  be  studied  in  the  second  and  third 
of  his  Essays  on  Church  and  State  (1870).  The  result  of  his  action 
was  to  alienate  the  leaders  of  the  Hic^  Church  party,  who  had 
endeavoured  to  procure  the  formal  condemnation  of  the  views 
advanced  in  Essays  and  Renews.  In  1836  he  published  a 
Letter  to  the  Bishop  of  London,  advocating  a  relaxation  of  the 
terms  of  clerical  subscription  to  the  Thirty-nine  Articles  and 
the  Prayer-book.  An  act  amending  the  Act  of  Uniformity,  and 
carrying  out  in  some  degree  Stanley's  proposals,  was  pa^ed  in 
the  year  1865.  In  i86a,  Stanley,  at  Queen  Victoria's  wish, 
accompanied  the  pxinoo  of  Wain  on  a  tour  in  Egypt  and 
Palestine. 

Towards  the  close  of  1863  he  was  appointed  by  the  Crown  to 
the  deanery  of  Westminster.  In  December  be  married  Lady 
Augusta  Bruce,  sister  of  Lord  Elgin,  then  governor-general  of 
India.  His  tenure  of  the  deanery  of  Westminster  was  memorable 
in  many  ways.  He  recognized  from  the  first  two  important 
disqualificationa— his  indifference  to  music  and  his  slight 
knowledge  of  architecture.  On  both  these  subjects  he  avaUed 
himself  largely  of  the  aid  of  others,  and  threw  himself  with  charac- 
teristic energy  and  entire  success  into  the  task  of  rescuing  from 
neglect  and  preserving  from  decay  the  treasure  of  historic  monu- 
ments in  which  the  abbey  is  so  rich.  In  1865  he  published  his 
Memorials  of  Westminster  Abbey ^  a  work  which,  despite  occa^onal 
inaccuracies,  is  a  mine  of  information.  He  was  a  constant 
preacher,  and  gave  a  great  impulse  to  Trench's  practice  of 
inviting  distinguished  preachers  to  the  abbey  pulpit,  especially 
to  the  evening  services  in  the  nave.  His  posonal  influ- 
ence, already  unique,  was  much  increased  by  his  removal  to 
London.  His  circle  of  friends  included  men  of  every  denomina- 
tion, every  class  and  almost  of  every  nation.  He  was  untiring 
in  literary  work,  and,  though  this  consisted  very  largely  of 
occasional  papers,  lectures,  articles  in  reviews,  addresses,  and 
sermons,  it  included  a  third  volume  of  his  History  of  the  Jewish 
Church,  a  volume  on  the  Church  of  Scotland,  another  of  Addresses 
and  Sermons  preached  in  America,  and  another  on  Christian 
Institutions  (i88x).  He  was  continually  engaged  in  theological 
controversy,  and,  by  his  advocacy  of  all  efforts  to  promote  the 
social,  moral,  and  religious  amelioration  of  the  poorer  dasses 
and  his  chivalrous  courage  in  defending  those  whom  he  held 
to  be  unjustly  denounced,  imdoubtedly  incxured  much  and  grow- 
ing odium  in  influential  circles.  Among  the  causes  of  offence 
might  be  enumerated  not  only  his  vigorous  defence  of  one  from 
whom  he  greatly  differed,  Bi^op  Colenso,  but  his  invitation  to 
the  Holy  Communion  of  aU  the  revisers  of  the  translation  of  the 
Bible,  induding  a  Unitarian  among  other  Nonconformists.  Still 
stronger  was  the  feeling  caused  by  his  efforts  to  make  the  recital 
of  the  Athanaaian  Creed  optional  instead  of  imperative  in  the 


Anglican  Church.  In  1874  he  spent  part  of  the  winter  in  Ri 
whither  he  went  to  take  part  in  the  marriage  of  the  duke  of  Edia- 
burgh  and  the  grand  duchess  Marie.  He  lost  his  wife  in  tlie  spring 
of  1876,  a  blow  from  which  he  never  entirdy  recovered.  But  ia 
1878  he  was  deeply  interested  by  a  tour  in  Amrrira,  and  b  tht 
following  autumn  visited  for  the  last  time  northem  Italy  and 
Venice.  In  the  spring  of  t88i  he  preached  funeral  acnaous  m 
the  abbey  on  Thomas  Carlyle  and  Lord  Beaoonsfidd,  ooodoifiBg 
with  the  latter  a  series  of  sermons  preached  on  public  occas»i& 
In  the  summer  he  was  preparing  a  paper  on  the  Wcatmixster 
Confession,  and  preaching  in  the  abbey  a  course  of  Saturday 
Lectures  on  the  Beatitudes.  He  died  on  the  i8ib  oC  July,  aad 
was  buried  in  Henry  VU.'s  chapd,  in  the  same  grave  as  ls& 
wife.  His  pall-bearers  comprised  represeatadves  of  litcratiae. 
of  sdence,  of  both  Houses  of  Parliament,  of  theology,  Ang&aa 
and  Nonconformist,  and  of  the  univosities  of  Oxford  aad 
Cambridge.  The  recumbent  monument  placed  apo«i  the  spot, 
and  the  windows  in  the  chapter-house  of  the  abbey,  one  of  tbesa 
a  gift  from  Queen  Victoria,  were  a  tribute  to  his  mcnocy  fawi 
friends  of  every  dass  in  England  and  America. 

Stanley  was  undoubtedly  the  leading  ttbefal  tbeologlaa  of  la 
time  in  England.  .  Throughout  his  writings  we  see  the  inpras.  aot 
only  of  his  distinctive  genius  and  of  his  extxaordinary  gjlfts.  bet 
also  of  his  special  views,  aims  and  as^nradoos.  -  He  lodked  aa 
the  age  in  which  he  lived  as- a  period  of  transadon,  to  be  IcOamtd 
either  by  an  "  eclipse  of  faith  ^  or  by  a  *'  revival  oif  CImadaBsty  a 
a  wider  aspect."  a  catholic,  oomprehenaive,  all-embcaciag  Cbnsd- 
anity  "  that "  might  yet  overcome  the  world. "  He  was  never  lixed  of 
asserting  his  belief  "  that  the  Christian  Church  had  not  yet  p>maied 
its  final  or  its  most  perfect  aspect  to  the  world  *';  that  **  the  bc^ 
of  each  successive  age  of  Christendom  had  as  a  matter  of  fact  vaned 
enormously  from  the  belief  of  its  predettssor  ** ;  that  **  all  coafrsBoes 
and  similar  documents  are.  if  taken  as  final  expcesaions  of  absolee 
truth,  misleading  ";  and  that  "  there  still  remained,  behind  aR  cbe 
controversies  of  the  past,  a  higher  Christianity  which  neither  aaai- 
ants  nor  defenders  nad  fully  exhausted."  The  first  chity  d  a 
modem  theologian  "  he  held  to  be  "  to  studv  the  Bible,  not  ur  dc 
sake  of  making  or  defending  systems  out  01  it.  but  .for  the  sake  d 
discovering  what  it  actually  contains."  To  this  study  be  kxkti 
for  the  best  hope  of  such  a  progressive  development  of  ChriKUs 
iheaiogy  as  should  avert  the  dannr  arising  from  *'  the  appamdv 
increasing  divergence  between  the  intelligence  and  the  bixh  a 
our  time/*  He  enforced  the  duty  "  of  plaang  in  the  bKrkxroaad 
whatever  was  accidental,  temporary  or  aecondary,  and  of  bri^ai 
into  due  prominence  what  was  prinury  and  esaentiaL*"  la  t^ 
former  group  Sunley  would,  without  doubt  or  heatatkxi.  kavc 
placed  an  questions  connected  with  Episcopal  or  Presbyterian  otitn. 
or  that  deal  only  with  the  outward  forms  or  ceremopies  of  reKgna, 
or  with  the  authorship  or  a^  of  the  books  of  the  04d  TestaaarsL 
Even  to  the  ouestion  of  miraculous  and  external  evidence  he  wodd 
have  been  inclined  to  assign  a  secondary  place. 

The  foremost  and  highest  place,  that  of  the  "  easenttal  and  saptf' 
natural  "  elements  of  religion,  he  would  have  reserved  for  its  wnl 
and  spiritual  truths,  "  its  chief  evidence  and  chief  essence.**  "  ibe 
truths  to  be  drawn  from  the  teaching  and  from  the  life  of  Chnst." 
in  whose  character  he  did  not  hesitate  to  recognise  "  the  grauett 
of  all  miracles." 

With  such  views  it  was  not  tP  be  wondered  at  that,  from  first  ts 
last,  as  has  already  been  indicated,  he  never  lost  an  oopattumcr 
of  supporting  a  policy  of  width,  toleration  and  co^^)reaensioa  is 
the  Church  of  England.  So  again  he  was  always  eager  to  bast 
on  the  essential  points  of  union  between  various  denominatioBs  of 
Christians.  He  was  throughout  his  life  an  unflinching  advtxatt 
of  the  connexion  between  Church  and  Sure.  By  this  he  tadtr- 
stood:  (i)  "  the  recognition  and  support  on  the  part  of  the  sase 
of  the  religious  expression  of  the  faith  of  the  commanity.**  asd 
(2)  "  that  this  religious  expression  of  the  faith  of  the  coromankf 
on  the  most  sacred  and  most  vital  of  all  its  intereas  should  be  cm- 
trolled  and  guided  by  the  whole  community  through  the  aupfcnanr 
of  law."  At  the  same  time  he  was  in  favour  of  making  the  creed 
of  the  Church  as  wide  as  possible — "  not  narrower  than  that  winrii 
is  even  now  the  test  of  its  membership,  the  Apostles*  Creed  **— sH 
of  throwing  down  all  barriers  which  could  be  wisely  dispensed  vkh 
to  admission  to  its  ministry.  As  an  immediate  step  he  even  advo- 
cated the  admission  under  due  restrictions  of  English  Noncoofarwais 
and  Scottish  Presbyterians,  to  preach  in  Anglican  pulpits^ 

Apart  from  the  great  impulse  which  he  gave  to  the  stndy  aBte 
of  the  Bible  and  Church  history,  his  influence  may  be  said  in  awrv 
true  sense  to  colour  the  writings  of  many  of  those  who  most  £eer 
from  him.  The  subjects  to  which  he  looked  as  the  most  essesen] 
of  all — the  universalitY  o(  the  divine  love,  the  supreme  intportaace 
of  the  moral  and  spintual  elements  of  religion,  the  supremag>  cf 
conscience,  the  sense  of  the  central  citadel  of  Christianity  as  bcirg 
contained  in  the  character,  the  history,  the  spirit  of  lU  dmae 
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Foundef^-have  impresied  themielvn  more  and  more  on  the  teaching 
and  the  preaching  of  every  class  of  clergy  in  the  Church. 

See  G.  G.  Bradley.  RutUecHons  of  A.  P,  SlanUy  (1883):  R.  E. 
Prothero  and  G.  G.  Bradley,  Life  ana  Carrespondnue  ejDmm  SlanUy 
Qi  vols.,  1893). 

STAlfLBY,  EDWARD  (1779-1849),  bishop  of  Norwich,  the 
younger  brother  of  the  ist  Baron  Stanley  of  Alderley,  was  bom 
in  London  and  educated  at  St  John's  College,  Cambridge  (i6th 
wrangler,  xSoa).  He  was  ordained  in  180a  and  became  rector 
of  Alderley,  Cheshire,  three  years  later.  Here  he  took  a  great 
interest  in  education,  and  encouraged  especially  the  teaching 
of  secular  subjects  at  his  school.  In  1837  he  was  consecrated 
bishop  of  Norwich.  The  diocese  at  this  time  was  conspicuous 
for  laxity  and  want  of  discipline,  and  this  he  proceeded  to 
remedy,  although  at  6rst  he  met  with  much  opposition.  Ordina- 
tions and  confirmations  were  held  more  regularly  and  frequently, 
the  schools  were  properly  inspected,  the  Plurality  Act  was 
enforced  and  undesirable  clergy  were  removed.  He  was  tolerant 
towards  Dissenters  and  supported  all  missionary  undertakings 
without  regarding  their  sectarian  associations.  In  politics -he 
was  a  Liberal  and  devoted  himself  especially  to  educational 
questions.    Dean  Stanley  (see  above)  wu  his  third  son. 

Stanlr^'s  letters.  Before  and  after  Waterloo  (edited  by  J.  H.  Adeane 
and  M.  Crenfell,  1907),  are  full  of  interest  to  students  of  Napoleonic 
history. 

STANLEY,  SIR  HENRY  MORTON  (1840-1904),  British 
explorer  of  Africa,  discoverer  of  the  course  of  the  Congo,  was 
bom  at  Denbigh,  Wales,  on  the  loth  of  June  1840.*  His  parents 
were  named  Rowlands  or  RoIIant,  and  his  father,  who  died  in 
1843,  was  the  son  of  a  small  farmer.  John  Rowlands,  by  which 
name  Stanley  was  baptized;  was  brought  up  first  by  his  maternal 
grandfather,  and  after  his  death  was  boarded  out  by  his  mother's 
brothers  ^l  half  a  crown  a  week.  In  1847  he  was  taken  to  the  St 
Asaph  Union  workhouse,  where  he  was  noted  for  his  activity  and 
intelligence.  The  schoolmaster  at  the  workhouse,  James  Francis 
(who  eventually  died  in  a  madhouse),  was  a  tyrant  of  the  Squeers 
type,  and  in  May  1856,  Rowlands,  after  giving  Francis  a  thrashing, 
ran  away  from  school.  He  sought  out  his  paternal  grandfather — 
a  well-to-do  farmer — who  refused  to  help  him.  A  cousin,  however, 
who  was  master  of  a  national  school  at  Brynford,  took  him  in 
as  a  pupil  tocher.  But  within  a  year  he  was  sent  to  Liverpool, 
where  he  lived  with  an  uncle  who  was  in  straitened  circumstances. 
The  lad,  after  working  at  a  haberdasher's  and  then  at  a  butcher's 
shop,  engaged  himself  as  a  <;^bin  boy  on  a  sailing  ship  bound  for 
New  Orieans,  in  which  city  he  landed  early  in  1859.  There  he 
obtained  a  situation  through  the  good  offices  of  a  merchant 
named  Henry  Morton  Stanley,  who  subsequently  adopted  the 
lad  as  his  son,  designing  for  him  a  mercantile  career.  To  this 
end  young  Stanley  (as  he  was  henceforth  known)  was  sent  to  a 
country  store  in  Arkansas.  The  merchant  shortly  afterwards 
died,  without  having  made  further  provision  for  his  prot6g6. 

Whefi  the  Civil  War  broke  out  in  1861  Stanley  enlisted  in  the 
Confederate  army;  he  was  taken  prisoner  at  the  battle  of  Shiloh 
(April  1862),  and  after  two  months'  experience  of  the  hardships 
of  Camp  Douglas,  Chicago  (where  the  prisoners  of  war  were 
confined),  he  obtained  release  by  enrolling  in  the  Federal  artillery. 
In  less  than  a  month  he  was  discharged  as  unfit.  In  November 
1862  he  returned  "to  Liverpool  "  very  poor,  in  bad  health  and  in 
shabby  clothes,''  and  made  his  way  to  Denbigh,  but  was  turned 
away  from  his  mother's  door.  This  incident  deeply  affected  him. 
Naturally  of  a  sensitive,  affectionate  nature,  henceforth  he  prac- 
tised strong  self -suppression  and  reserve.  For  a  livelihood  he 
took  to  the  sea— was  wrecked  off  Barcelona— and  in  August 
1864  enlisted  in  the  United  States  navy.  According  to  an 
apparently  authentic  story*  he  obtained  promotion  for  swimming 
500  yds.  and  tying  a  rope  to  a  captured  steamer,  while  exposed 
to  the  shot  and  shell  of  a  battery  of  ten  guns.  After  the  war  he 
crossed  the  plains  to  Salt  Lake  City,  I>nver,  and  other  parts, 
acquiring  a  reputation  as  a  vivid  descriptive  writer  for  the  press. 

*This  is  the  usually  accepted  date,  but  from  Stanley's  Auto- 
biography it  would  appear  that  the  year  of  his  birth  was  I843. 
'  Sec  C.  Rowlands,  Henry  M.  SlanUy,  p.  roa. 


Thus  began  a  aeries  of  adventures  in  search  of  "  copy."  In  the 
autumn  of  1866  we  hear  of  him  travelling  in  Asia  Minor  "en 
rouU  for  Tiflia  and  Tibet,"  and  as  being  attacked,  with  his  two 
companions,  by  brigands,  robbed  and  imprisoned,  the  Porte  sub- 
sequently paying  through  the  American  minister  an  indemnity 
for  the  outrage.  In  December  of  the  same  year  Stanley  revisited 
Denbigh  and  St  Asaph,  returning  thence  to  America.  In  1867 
he  joined  General  HAncock's  expedition  against  the  Red  Indians, 
acting  as  correspondent  for  the  Missouri  Democrat  and  other 
papers.  His  reports  induced  the  New  York  Herald  to  send  him 
to  accompany  the  British  expedition  of  1867-68  against 
the  emperor  Theodore  of  Abyssinia.  Succeeding  in  sending 
through  the  first  news  of  the  fadl  of  Magdala,  Stanley  attracted 
the  special  attention  of  the  proprietor  of  the  Herald,  James 
Gordon  Bennett,  and  received  from  him  a  roving  commission. 
He  went  to  Crete,  then  in  rebellion,  in  the  latter  part  of  x868, ' 
and  thence  to  Spain,  where  he  arrived  in  time  to  witness  the 
scenes  following  the  flight  of  Qnttn  Isabella  from  Madrid.  He 
chronicled  the  events  of  the  Republican  rising  in  1869  and  was 
at  Madrid  in  October  of  that  year,  when  he  received  a  telegram 
from  Mr  Gordon  Bennett,  Jun.,  summoning  him  to  Paris. 

Arrived  in  Paris  Stanley  was  informed  that  he  was  to  go  and 
find  Livingstone.'  Stanley  then  shared  the  common  opinion 
that  Livingstone  had  died  somewhere  in  Central  Africa,  but 
Bennett  was  sure  he  was  alive  and  Stanley  was  to  find  and  help 
him  to  the  best  of  his  ability.  The  journey,  which  was  to  be 
kept  secret  to  avoid  suspicion,  was  to  begin  next  day.  Strangely 
enough,  though  so  urgent  in  the  matter,  Bennett  cumbered 
Stanley  with  a  large  number  of  commissions  to  fulfil  before  the 
quest  for  Livingstone  could  be  begun.  In  accordance  with  these 
instructions,  Stanley  went  to  Egypt  to  witness  the  opening  of 
the  Suez  Canal  in  November,  thence  to  Philae,  and  in  January 
1870  he  arrived  in  Jerusalem,  where  he  met  Captain  (afterwards 
Sir)  Charles  Warren.  Next,  by  way  of  Constantinople,  he  visited 
the  battlefields  of  the  Crimea,  and,  passing  through  the  Caucasus 
from  Baku,  he  made  an  adventurous  journey  across  Persia  to 
Bushire,  whence  he  sailed  to  Bombay.  From  Bombay  he  sailed 
for  Africa,  reaching  Zanzibar  on  the  6th  of  January  1871. 

The  journey  to  the  interior  was  begun  on  the  21st  of  March; 
on  the  loth  of  November,  having  overcome  innumerable  difficul- 
ties, Stanley  arrived  at  Ujiji,  where  Livingstone  then  was;  the 
young  traveller  greeting  the  famous  veteran  with  the  words, 
*'  Dr  Livingstone,  I  presume  ? "  With  Livingstone  Stanley 
navigated  the  northem  shores  of  Tanganyika  and  settled  the 
question  as  to  whether  the  Rusizi  was  an  effluent  or  an  affluent — 
a  point  then  much  debated  in  connexion  with  the  hydrography 
of  the  Nile  basin.  Leaving  Tanganyika  on  the  9th  of  January 
187  a  Stanley  regained  Zanzibar  on  the  7th  of  May.  He  had 
accoroplishra  his  mission,  and  by  it  he  established  his  reputation 
as  a  leader  of  men  and  an  explorer  of  great  promise.  His  story, 
made  public  in  a  picturesque  narrative,  Hcfwl  Found  Livingstone 
(1873),  was  at  first  received  in  London  with  some  incredulity, 
owing  in  part  to  his  connexion  with  American  journalism  of  a 
type  then  unfamiliar  and  distasteful;  but  the  journals  of  Living- 
stone, whichbe  brought  home,  silenced  the  critics,  and  from  Queen 
Victoria  Stanley  received  a  gold  snuff-box  set  with  brilliants  and 
her  thanks  for  the  services  he  had  rendered.  Nevertheless 
Stanley  records  that  all  the  actions  of  his  life,  and  all  his  thoughts, 
since  1872,  were  strongly  coloured  by  the  storm  of  abuse  and 
the  wholly  unjustifiable  reports  circulated  about  him  then. 

A  series  of  public  lectures  in  England  and  America  followed. 
In  1873,  as  war  correspondent  of  the  Herald,  he  accompanied 
Wolseley's  expedition  to  Ashanti,  which  he  described,  together 
with  his  Abyssinian  experiences,  in  a  volume  entitled  Coomassie 
and  Magdala:  Two  British  Campaigns  (London,  1874).  On 
reaching  the  island  of  St  Vincent  from  Ashanti  in  1874  he  first 
heard  that  Livingstone  was  dead,  and  that  the  body  was  on  its 
way  to  England.  After  the  funeral  of  Livingstone  some  time 
was  spent  in  negotiations  for  sending  Stanley  again  to  Africa, 

'  Previously,  in  November  1868.  Stanley  had  been  sent  to  Egypt 
by  the  Herald  "  to  meet  Livingstone,"  at  the  time  reported  to  be 
on  his  way  home.  Sunley  got  as  far  as  Aden  when  he  was  recAUed. 
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there  to  determine  geographical  problems  left  unsolved  by 
the  deaths  of  Livingstone  and  Speke,  and  the  discovery  by 
Sir  Samuel  Baker  of  Albert  Nyanza,  a  lake  then  reputed  to  extend 
inimitably  in  a  southerly  direction.  Finally,  Sir  Edward  Lawson 
(afterwards  Lord  Bumham),  the  editor  and  proprietor  of  the 
Daily  T^g^aph,  to  whom  Stanley  had  communicated  his 
desires,  and  Sir  Edwin  Arnold  of  that  journal,  Induced  Mr 
Gordon  Bennett  to  join  them  in  raising  a,  fund  for  an  Anglo- 
American  expedition  under  Stanley's  command.  This  expedi- 
tion lasted  from  October  1874  to  August  1877  and  accomplished 
more  than  any  other  single  exploring  expedition  in  Africa. 
Politically,  also,  the  journey  had  momentous  consequences; 
it  led  directly  to  the  foundation  of  the  Congo  State  and  to  the 
partition  of  the  hitherto  unappropriated  regions  of  Africa  between 
the  states  of  western  Europe.  Stanley  started  from  the  east 
coast  and  reached  the  ocean  again  at  the  mouth  of  the  Congo, 
having  demonstrated  the  identity  of  that  river  with  Livingstone's 
Lualaba  by  navigating  its  course  from  Nyangwe — the  point  at 
which  both  Livingstone  and  Lovett  Cameron  had  turned  aside. 
This  wonderful  achievement  was  accomplished  in  the  face  of 
diflliculties  so  great  that  they  could  have  been  overcome  only  by 
such  a  man  as  Stanley  proved  himself  to  be — a  man  of  inflexible 
will,  who  having  conceived  a  vast  design  carried  it  to  its  conclu- 
sion regardless  of  any  obstacles,  sparing  neither  himself  nor  his 
associates  and,  if  opix>sed,  prepared  to  shed  blood  to  attain  his 
object.  Of  the  three  white  men  who  accompanied  him  all  died 
during  the  journey;  Stanley  himself  was  prematurely  aged. 
The  discovery  of  the  course  of  the  Congo,  though  the  greatest, 
was  but  one  of  many  geographical  problems  solved  during  this 
memorable  expedition.  The  part -played  by  the  Kagera  in  the 
Nile  system,  the  unity  and  approximate  area  of  Victoria  Nyanza, 
the  true  length  and  area  of  Tanganyika  and  the  whereabouts  of 
its  outlet,  and  the  discovery  of  a  new  lake,  Dweru,  which  at  the 
time  Stanley  believed  to  be  a  branch  of  Albert  Nyanza,  are  some 
of  the  other  discoveries  made  by  Stanley  at  this  time.  The 
story  of  the  expedition  was  given  at  length  in  Through  the  Darh 
Continent  (London,  1878).  Stanley's  letters  from  Uganda  and 
his  call  for  missionaries  to  go  to  the  court  of  Mtesa  met  with  an 
immediate  response  and  proved  the  first  step  in  bringing  the 
region  of  the  Nile  sources  under  the  protection  of  Great  Britain. 
Important  as  was  this  result  of  his  journey  it  was  eclipsed  by  the 
events  which  followed  his  revelation  of  the  Congo  as  a  magnificent 
waterway  piercing  the  very  heart  of  Africa.  Of  the  commercial 
possibilities  of  the  region  he  liad  made  known  Stanley  was  well 
aware.  The  one  other  man  who  at  once  grasped  the  situation 
was  Leopold  II.,  king  of  the  Belgians,  who  sent  commissioners 
to  intercept  Stanley  at  Marseilles,  when  he  was  on  his  way  back 
to  England,  with  proposals  to  return  to  the  Congo,  proposals 
which  Stanley,  much  needing  rest,  put  aside  for  the  time.  Ap- 
proached again  in  the  summer  of  1878  Stanley  lent  a  more  favour- 
able ear  to  Leopold's  suggestions.  E£Forls  made  by  the  explorer 
In  the  autumn  t6  arouse  British  merchants  to  the  importance  of 
the  Congo  basin  were  unavailing,  and  in  November  Stanley  went 
to  Brussels  and  committed  himself  to  the  schemes  of  the  king  of 
the  Belgians.  A  Comiii  d'itudes  du  Haul  Congo  was  formed  and 
Stanley  was  entrusted  with  the  leadership  of  the  new  expedition, 
which  was,  in  his  own  words,  "  to  prove  that  the  Congo  natives 
were  susceptible  of  civilization  and  that  the  Congo  basin  was  rich 
enough  to  repay  exploitation."  Stanley  reached  the  Congo  in 
August  1879,  And  the  work  he  accomplished  there  in  the  ensuing 
five  years  enabled  the  Comit£,  which  had  meantime  changed  its 
name  to  that  of  Association  internationale  du  Congo,  to  obtain 
the  recognition  of  America  and  Europe  to  its  transformation  into 
an  independent  state  ("The  Congo  Free  State")  under  the 
sovereignty  of  King  Leopold.  Stanley  described  his  labours  in 
The  Congo  and  the  Founding  of  its  Free  State  (London,  1885),  a 
book  which  throws  valuable  Ught  on  the  manner  in  which  the 
promoters  of  that  enterprise  set  to  work,  and  the  object  at  which, 
from  the  beginning,  they  aimed.  For  the  political  aspects  of 
this  question  see  Africa  (§  5)  and  Co.mco  Free  State.  Here  it 
is  only  necessary  to  indicate  what  Stanley  actually  accomplished 
on  the  Congo.    At  the  outset  the  area  of  bis  activities  was 


restricted  by  the  enterprise  of  the  French  traveller  de  Braztt, 
who,  reaching  Stanley  Pool  by  a  more  northern  route,  placed— 
September  and  October  1880 — the  neighbouring  districts  00  the 
north  bank  of  the  Congo  under  French  protection.  Dc  Biaua  s 
journey  was  directly  inspired  by  Stanley's  discoveries,  and  thus 
early  had  those  discoveries  led  to  international  rivalries.  Not- 
withstanding this  check  Stanley,  without  much  trouble  with  the 
natives,  founded  stations  for  his  association  along  the  banks  oi 
the  river  as  high  up  as  Stanley  Falls.  A  more  difficult  task  was 
the  making  of  a  road  through  the  cataract  r^ion  and  the  carry- 
ing over  it  in  sections  of  four  small  steamers,  all  of  which  were 
launched  on  the  middle  river.  This  road-making  ezpkut  earned 
for  Stanley  from  the  natives  the  name  of  Buta  Mcian,  tlw 
rock-breaker,  the  all-powerful — ^a  fit  descriptioD  of  the  man 
who  allowed  no  obstacles  to  turn  him  from  the  aduevement 
of  his  purpose. 

Stanley  returned  to  Europe  in  the  middle  of  1884  and  attended 
the  Berlin  Conference  of  1884-1885,  which  dealt  with  Africaa 
a£Fairs,  acting  as  technical  adviser  of  the  American  plenipotea- 
tiaries.  While  in  Germany  he  lectured  in  various  cities  on  the 
benefits  which  would  result  from  the  opening  up  of  Centnl 
Africa,  and  found  the  Germans  more  alive  than  the  British  to  the 
great  interests  at  stake.  The  revelation  of  what  the  AsutidiM 
inlemationaU  had  done  intensified  the  struggle  among  tLe 
powers  for  the  possession  of  African  territory.  Stanley  did  not 
return  to  the  Congo  on  the  recognition  of  the  Free  State  bat  took 
up  his  residence  in  London.  With  James  F.  Hattoo,  a  leadiag 
Manchester  merchant,  he  promoted  the  Royal  Congo  Ratlviy 
Company  to  connect  Stanley  Pool  with  the  lower  river,  but  the 
scheme  at  the  time  came  to  nought,  partly  owing  to  the  indtfe- 
rence  of  English  capitalists  and  partly  in  consequence  oi  a  cUcse 
inimical  to  British  interests  in  the  charter  which  King  LeopcM 
proposed  to  grant  the  company. 

Though  still  an  American  citizen  Stanley's  interests  and  acU- 
tions  were  becoming  distinctly  British,  his  sympathies  in  t^t 
direction  beyig  joined  to  a  personal  loyalty  to  the  king  of  the 
Belgians.^  A  desire  to  serve  both  parties  was  one  of  the  leadisg 
motives  in  his  next  African  adventure.  Stanley  had  becosae 
deeply  interested  in  the  schemes  of  Mr  (afterwards  Sir)  WiHiasa 
Macldnnon,  chairman  of  the  British  India  Steam  Navigatioa  Cca- 
pany,  for  establishing  a  British  protectorate  in  East  Equatorial 
Africa,  and  it  was  believed  that  this  object  could  be  furthered 
at  the  same  time  that  relief  was  afforded  to  Emin  Pasha  (f.e.), 
governor  of  the  Equatorial  Province  of  Egypt,  who  had  been 
isolated  by  the  Mahdist  rising  of  %88i-iS85.  Stanley  agreed 
to  conduct  an  expedition,  nominally  in  the  service  of  thekbedive 
of  Egypt,  for  the  relief  of  Emin.  The  mijor  part  of  the  funis 
needed  was  supplied  by  a  committee,  of  which  Mackinnon  «u 
chairman.  Instead  of  choosing  the  direct  route  via  7^^^^»i^•r  or 
Mombasa,  Stanley  decided  to  go  by  way  of  the  Congo,  as  theirby 
he  would  be  able  to  render  services  to  the  infant  Congo  State, 
then  encountering  great  difficulties  with  the  Zanzibar  Arabs 
established  on  the  upper  Congo.  Stanley  left  Europe  in  January 
1887  and  at  Zanzibar  entered  into  an  agreement  with  Tuppoo 
Tib,  the  chief  of  the  Congo  Arabs,  appointing  him  goversdr 
of  Stanley  Falls  station  on  behalf  of  the  Congo  State,  aad 
making  another  arrangement  with  him  to  supply  carriers  for  the 
Emin  relief  expedition.  Stanley  and  Tippoo  Tib  travelkd 
together  up  the  Congo  as  far  as  Bangala.  reached  on  the  jotk  of 
May.  Thence  Tippoo  Tib  went  on  to  Stanley  Falls  and  Staaky 
prepared  for  a  journey  to  Albert  Nyanza,  where  he  expected  to 
meet  Emin.  On  the  isth  of  June  Yambuya,  on  the  kmtt 
Aruwimi,  was  reached,  and  here  Stanley  left  his  rear-gBird 
under  command  of  Major  E.  M.  Barttelot  and  Mr  J.  S.  Jameson. 
On  the  28th  Stanley  and  the  advance-guard  started  for  Albeit 
Nyanza,  *'  and  until  the  5th  of  December,  for  160  days,  «e 
marched  through  the  forest,  bush  and  jungle,  without  ever  kavi^ 
seen  a  bit  of  greensward  of  the  size  of  a  cottage  chamber  fioor. 

*  Of  the  later  polky  pursued  in  the  Congo  State  Stanley  *fo& 
in  1896,  that  it  was  "  ernng  and  ignorant."   To  go  back  to  the  CoogB 

"  would  be  to  disturb  a  moral  malaria  injurious  to  the " —  " 

{Autoinography,  p.  537). 
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Kotluligliat  miles  and  miles,  endlen  miles  of  forest."  •  Starva- 
tioD,  fever,  the  hostility  of  the  tribes,  were  daily  incidents  of  this 
terrible  march,  during  which  Stanley  lost  nearly  so%of  his  men. 
On  the  13th  of  December  Albert  Nyanza  was  reached,  and  after 
some  delay  communication  was  opened  with  Emin,  who  came 
down  the  lake  from  the  Nile  in  a  steamer,  the  two  chiefs  meeting 
on  the  29th  of  April  1888.  Disquieted  by  the  non-arrival  of  his 
rearguard,  Stanley  retraced  his  steps,  and  on  the  17th  of  August, 
a  short  distance  above  Yambuva,  found  that  Tippoo  Tib  had 
broken  faith,  that  Barttelot  had  been  murdered,  that  Jameson 
(who  soon  afterwards  died  of  fever)'was  absent  at  Stanley  Falls, 
and  that  only  one  European,  William  Bonny,  was  left  in  the 
camp.  Collecting  those  who  survived  of  the  rearguard  Stanley 
for  the  third  time  traverred  the  primeval  forest,  and  in  January 
1889  all  that  was  left  of  the  expedition  was  assembled  at  Albert 
Nyanza.  Of  646  men  with  whom  he  entered  the  Congo,  but 
246  remained.  In  April  the  return  journey  to  Zanzibar  by  way 
of  Uganda  was  begun,  Emhi  reluctantly  accompanying  Stanley. 
On  this  homeward  joum^  Stanley  discovered  Ruwenzori  (the 
Mountains  of  the  Moon),  traced  the  oourae  of  the  Semliki 
River,  discovered  Albert  Edward  Nyanza  and  the  great  south- 
western gulf  of  Victoria  Nyanza.  During  his  stay  in  the  Congo 
forests  he  had  also  obtained  much  information  concerning  the 
pygmy  tribes.  As  to  the  political  results  of  the  ezpeditbn, 
Stanley's  proposals  to  Emin  to  hold  the  Equatorial  Province  for 
the  Congo  State  or  to  move  nearer  Victoria  Nyanza  and  enter 
the  service  of  Mackinnon's  British  East  Africa  Company  had  not 
been  accepted,  but  he  concluded  agreements  with  varioiis  chiefs 
in  the  lake  regions  in  favour  of  Great  Britain,  agreements  which 
were  handed  over  to  the  East  Africa  Company.  Zanzibar  was 
reached  on  the  6th  of  December  1889  and  the  expedition  was  at 
an  end.  Stanley's  account  of  it.  In  Darkest  Africaf  was  published 
(in  six  languages)  in  1890. 

Returning  to  En|^d,  Stanley  was  received  with  much 
honour,  among  the  many  distinctions  conferred  upon  him  being 
the  degrees  of  D.C.L.  fzom  Oxford  and  of  LL.D.  from  Cambridge 
and  from  Edinburgh.  On  the  x  2th  of  July  1890  he  married  a 
lady  whose  graceful  work  as  an  artist  w^s  well  known.  Miss 
Dorothy  Tennant,  second  daughter  of  Mr  Charles  Tennant, 
sometime  M.P.  for  St  Albans.  Later  in  the  year  he  visited  the 
United  States,  where  he  made  a  pilgrimage  to  the  places  where 
hb  youth  had  been  H>cnt,  and  in  1891-1893  went  to  Australia 
and  New  Zealand  on  lecturing  tours.  On  his  return  he  was 
renaturalized  as  a  British  subject,  and — at  the  solicitation  of 
his  wife — he  stood  at  the  general  election  in  the  summer  of  1892 
as  candidate  for  North  Lambeth  in  the  Liberal  Unionist  interest, 
being  defeated  by  a  small  majority.  In  1895  he  again  stood  for 
the  same  constituency  and  was  elected,  but  he  had  no  liking  for 
parliamentary  life,  and  (being  also  in  Hi-health)  he  did  not  seek 
re-election  in  1900.  .  In  1895  Stanley  published  Ify  Early  Travels 
and  Adventures  in  America  and  Asia,  in  which  he  retold  the  story 
of  his  experiences  with  the  Red  Indians  and  of  his  eastern  journey 
of  1869-1870.  In  1897  Stanley  paid  his  last  visit  to  Africa.  He 
went  to  the  Cape  as  the  guest  of  the  British  South  Africa  Company, 
spoke  at  the  opening  of  the  railway  from  the  Cape  to  Bulawayo, 
visited  the  Victoria  Falls  of  the  Zambezi  a:.d  had  an  interview 
with  President  Kruger,  of  whom  he  gives  a  characteristic  pen- 
picture.  One  result  of  this  journey  was  Through  South  Africa 
(1898),  the  last  of  his  published  works.  In  1899  in  recognition 
of  his  services  in  Africa  he  was  made  a  Knight  Grand  Cross  of 
the  Bath.  The  last  few  years  of  his  life  were  spent  mainly  in 
retirement  on  a  small  estate  he  had  purchased,  Furze  Hill,  near 
Pirbright.  He  died  at  his  London  residence  in  Richmond  Terrace, 
Whitehall,  on  the  loth  of  May  1904.  After  a  service  in  West- 
minster Abbey  he  was  buried  at  Pirbright  on  the  Z7th  of  May. 
His  widow,  Lady  Stanley,  afterwards  married,  in  1907,  Mr 
Henry  Curtis,  F.R.C.S.  By  Sir  Henry  Stanley  she  had  a  son, 
Denzil,  bom  1896. 

In  geographiod  discoveries  Stanley  accomplished  more  than 

any  other  explorer  of  Africa,  with  which  continent  his  name  is 

indissoluUy  connected.    Notwithstanding  his  frequent  conflicts 

with  Arabs  and  negroes,  he  possessed  in  extraordinary  degree 
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the  power  of  managing  native  races;  he  was  absolutely  fearless 
and  ever  ready  to  sacrifioe  either  himself  or  others  to  achieve  his 
object.  His  books  differ  widdy  from  the  ordinary  books  of  traveL 
Stanley  had  a  gift  of  dramatic  narrative,  and  his  power  of 
portraiture  was  remarkable.  Curiously,  the  least  successful  of 
his  works  was  the  only  one  which  .he  cast  in  the  form  of  fiction. 
My  Kalulu,  Prince,  King  and  Slave.  Another  volume  from  his 
pen.  My  Dark  Companions  and  their  Strange  Stories  (X893),  is 
a  valuable  contribution  to  folklore. 

The  Autobiography  of  Sir  Hettry  Morton  Stanley,  ed.  by  his  wife. 
Dorothy  Stanley,  araeared  in  1909.  Henry  M.  Stanley,  the  Story  (tf 
his  Life  .  .  .  (London,  n.d.  I1872]),  by  C.  Rowlands,  contains, 
notwithstanding  many  inaccuracies,  valuable  information  concern- 
ing his  family  and  eailyxareer.    The  following  books  may  also  be 


consulted:  Mrs  J.  S.  Jamesoq.  Story  of  thejUar  Column  of  the 

\umue  Barttelot .  .  .  (189'; . 
Story  of  his  Career  i»  Centrial  Afrtca  (1907). 


Emin  Pasha  Rdief  Expedition  (1890):  W.  G.  Barttelot,  The  Life  of 
"       ■  (1890);  H.  Brode,  Tip^  Tib,  the 


Edmund  Must 


(F.  R.  C.) 


STAlfliBY.  TH01IA8  (1625-1678),  English  poet  and  phik>- 
sopher,  son  of  Sir  Thomas  Stanley  of  Cumberlow,  in  Herts,  was 
bom  in  z63S*  His  mother,  Bilaxy  Hammond,  was  the  cousin  of 
Richard  Lovelace,  and  Stanley  was  educated  in  company  with 
the  son  of  Edward  Fairfax,  the  translator  of  Tasso.  He  pro- 
ceeded to  Qunbridge  in  1637,  in  his  thirteenth  year,  as  a  gentle- 
man conunoner  of  Pembroke  Hall.  In  1641  he  took  his  M.A.' 
degree,  byt  seems  by  that  time  to  have  proceeded  to  Oxford.  He 
was  wealthy,  married  early,  and  travelled  much  on  the  Continent. 
He  was  the  friend  and  companion,  and  at  need  the  helper,  of 
many  poets,  and  was  himself  both  a  writer  and  a  translator  of 
verse.  His  Poems  appeared  in  2647 ;  his  Europa,  Cupid  Crucified, 
Venus  Vigils,  in  1649;  his  Aurora  and  the  Prince,  from  the  Spsnish 
of  J.  Perez  de  Montalvan,  in  1647;  Oronta,  the  Cyprian  Virgin, 
from  the  Italian  of  G.  Preti  (x6so);  and  Anacreon;  Bion; 
Moschus;  Kisses  by  Secundus  .  . .,  a  volume  of  translations,  in 
165X.  Stanley's  most  serious  work  in  life,  however,  was  his 
History  of  Philosophy,  which  appeared  in  three  successive 
volumes  between  1655  and  .1661.  A  fourth  volume  (1662), 
bearing  the  title  of  History  of  Chaidaich  Philosophy,  was  trans- 
lated into  Latin  by  J.  Le  Clerc  (Amsterdam,  2690).  The  three 
earlier  volumes  were  published  in  an  enlarged  Latin  version  by 
Godfrey Olearius  (Leq>zig,  1711).  In  1664  Stanley  published  in 
folio  a  monumental  edition  of  the  text  of  Aeschylus.  He  died  at 
his  lodgings  in  Suffolk  Street,  Strand,  on  the  12th  of  April  1678, 
and  was  buried  in  the  church  of  St  Martin-in-the-Fields.  His 
portrait  was  painted  by  Sir  Peter  Lely;  his  wife  was  Dorothy, 
daughter  and  coheir  of  Sir  James  Emyon,  of  Flower,  in  North- 
amptonshire. Stanley,  is  a  very  interesting  transitional  figure 
in  English  literature.  Bom  into  a  later  generation  than  that  of 
Waller  and  Denham,  he  rejected  their  reforms,  and  was  the  last 
to  ding  obstinately  to  the  old  prosody  and  the  conventional 
forms  of  fancy.  He  is  the  frankest  of  all  English  poets  in  his 
preference  of  decadent  and  Alexandrine  schools  of  imagination; 
among  the  ancients  he  admired  Moschus,  Ausonius,  and  the 
Pervigilium  Veneris;  among  the  modems,  Joannes  Secundus, 
(xongora  and  Marino.  Thei  English  metaphysical  school  closes 
in  Stanley,  in  whom  it  finds  its  most  delicate  and  autumnal 
exponent,  who  went  on  weaving  his  fantastic  conceits  in  elabor- 
ately artificial  measures  far  into  the  days  of  Dryden  and  Butler. 
When  Stanley  turned  to  prose,  however,  his  taste  became  trans- 
formed. He  abandoned  his  decadents  for  the  gravest  masters  of 
Hellenic  thought.  As  an  elegant  scholar  of  the  illuminative 
order,  he  secured  a  very  high  place  indeed  throughout  the  second 
half  of  the  17th  century.  His  History  of  Philosophy  was  long 
the  principal  authority  on  the  progress  of  thought  in  ancient 
Greece.  It  took  the  form  of  a  series  of  critical  biographies  of  the 
philosophers,  beginning  with  Thales;  what  Stanley  aimed  at  was 
the  providing  of  necessary  information  concerning  all  "  those 
on  whom  the  attribute  of  Wise  was  conferred."  He  is  par- 
ticularly full  on  the  great  Attic  masters,  and  introduces,  "  not 
as  a  comical  divertisement  for  the  reader,  but  as  a  necessary 
supplement  to  the  life  of  Socrates,"  a  blank  verse  translation  oi 
the  Clouds  of  Aristophanes.  Bentley  is  said  to  have  had  a  very 
high  appreciation  of  his  scholarship,  and  to  have  made  use  of  the 
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poet's  copious  notes,  sdQ  in  manuscript  (in  the  British  Museum), 
on  Callimsf  bus. 

Stanley's  original  poems,  which  had  been  collected  in  i6si»  were 
imperfectly  reprinted  in  Sir  S.  Egerton  Brydges't  edition  of  150 
copies  in  1814,  but  never  since;  his  "  Anacreon  ".  was  issued,  with 
the  Greek  text,  by  Mr  Sullen  in  189a.  His  proae  works  have  not 
been  collected.  (E.  G.) 

STANLEY.  SIR  WILUAM  (1548-X630),  English  soldier  and 

traitor,  was  the  eldest  son  of  Sir  Rowland  Stanley  (d.  1612)  of 

Hooton,  Cheshire,  a  member  of  the  famous  family  of  that  name. 

As  a  volunteer  under  the  duke  of  Alva  he  gained  his  earliest 

military  oqDeriences  in  the  service  of  Spain;  then  about  1570 

he  joined  the  English  forces  in  Ireland,  where  he  remained  for 

fifteen  years,  being,  knighted  by  Sir  William  Drury  in  1579. 

He  was  very  prominent  in  the  guerrilla  warfare  against  the 

Irish  rebels;  he  was  made  sheriff  of  Cork,  and  he  acted  as  deputy 

for  Sir  John  Korris,  the  president  of  Munster,  where  by  300 

executions  he  terrified  the  inhabitants  "that  a  man  now  may 

travel  the  whole  country  and  none  to  molest  him."    Having, 

says  William  Camden,  "  singulari  fide  et  fortitudine  in  Hibemico 

bdlo  moTuerat,"  he  returned  to  England  in  October  1585, 

undoubtedly  annoyed  that  his  services  had  ,^ot  been  more 

generously  rewarded.    In  December- of  this  year,  however,  he 

crossed  to  the  Netherlands  with  the  English  forces,  but  almost 

as  soon  as  he  reached  his  destination  he  was  sent  to  Ireland  to 

collect  recruits,  of  whom  herenlisted  about  1400.    Although 

a  strong  Roman  Cathoh'c,  Stanley  had  hitherto  served  Elizabeth 

loyally,  but  lingering  in  London  on  his  retturn  from  his  Irish 

errand,  he  seems  to  have  entered  into  the  schemes  of  the  Jesuits 

against  the  queen,  and  he  was  probably  aware  of  Anthony 

Babington's  plot.    But  the  time  for  more  active  and  personal 

trea^ery  had  not  yet  arrived,  and  with  his  Irish  levies  he 

reached  Holland  in  August  1586,  fought  gallantly  at  Zutphen 

and  helped  Sir  William  Pelham  to  seize  Deventer.    In  spite 

of  some  remonstrances,  Stanley  was  made  governor  of  this  town, 

being  given  extended  powers  by  Leicester,  and  his  opportunity 

had  now  come.    In  January  1587  he  surrendered  Deventer 

to  the  Spaniards,  and  while  most  of  his  men  entered  the  Spanish 

service,  he  travelled  to  Madrid  to  discuss  the  projected  invasion 

of  England,  his  idea  being  to  make  Ireland  the  base  for  this 

undertaking.    These  and  sul^equent  plans  were  ruined  by  the 

defeat  of  the  Armada,  but  he  made  several  journeys  to  Spain, 

and  did  not  abandon  the  hope  that  England  might  be  invaded. 

In  the  intervals  between  his  travels  he  fought  under  the  Spanish 

flag  in  the  Netherlands  and  in  France.    Later  he  became 

governor  of  Mechlin,  and  he  died  at  Ghent  on  the  3rd  of  March 

1630.    His  descendant,  William  Stanley,  was  created  a  baronet 

in  z66i,  the  male  line  of  the  family  becoming  extinct  when 

Sir  John  Stanley-Errington,  the  12th  baronet,  died  in  1893. 

See  R.  Bagwell,  Ireland  under  the  Tudors  (1890),  vol.  iii.;  and 
J.  L.  Motley,  The  United  Netherlands  (1904),  vol.  ii. 

STANNARD,  JOSEPH  (179^1830),  British  painter,  was 
born  in  Norwich.  He  there  received  some  training  in  art  from 
Robert  Ladbrooke,  the  brother-in-law  of  Crome,  and  he  also 
visited  Holland  and  studied  the  pictures  of  the  Dutch  masters. 
His  short  life — he  died  when  he  was  thirty-four — ^was  spent 
in  his  native  town,  and  he  contributed  to  the  exhibitions  of 
the  Norwich  Society,  of  which  he  was  a  member,  and  also 
occasionally  showed  his  work  in  London.  Most  of  his  pictures 
represent  coast  subjects  or  river  scenes,  but  he  had  some 
reputation  as  a  portrait-painter  also,  and  in  this  branch  of 
practice  he  achieved  locally  a  fair  measure  of  success.  In  his 
large  picture,  "  The  Annual  Water  Prolic  at  Thorpe,"  he  com- 
bined landscape  with  portraiture.  He  attained  no  little  skill 
as  an  etcher  and  published  several  plates  which  have  a 
considerable  degree  of  merit. 

STANNARIES  (Lat.  stannum,  Cornish,  stiaHf  tin),  tin  mines. 
Stannary  courts  exerdsed  a  jurisdiction  peculiar  to  Cornwall 
and  Devon.  So  far  as  regards  Cornwall  the  jurisdiction  is  an 
immemorial  one.  By  andent  charters,  the  tinners  of  Corn- 
wall were  exempt  from  all  other  jurisdiction  than  that  of  the 
stannary  courts,  except  in  cases  affecting  kind,  life  and  limb. 


The  tin-mining  industry  of  Cornwall,  dating,  as  It  does^  fioa  ^ 
very  earliest  times,  was  always  prosecuted  in  acoocdaace  with  a 
particular  code  of  customs;  the  earliest  charter  whicfa  gtnhndin 
them  is  that  of  ^Edmund,  eari  of  Cornwall,  but  the  freedom  then 
assured  was  rather  confirmed  than  given  for  the  first  thn^  ^td 
it  is  impossible  to  say  how  far  these  customs  of  the  stannaries 
courts  go  back.  Twenty-four  stannatois  were  retuzned  for  the 
whole  of  CornwalL  Their  mrftfng  was  termed  a  p«t4iatir^^^ 
and  when  they  assembled  they  chose  a  speaker.  In  eai&r  timo, 
the  combined  tinners  of  Devm  and  Cornwall  assembled  oa 
Hingston  Down,  a  tract  of  highland  on  the  Cornish  aide  of  tbe 
Tamar.  After  the  charter  of  Eail  Edmund,  the  Conish  stan- 
nators  met  (apparently)  at  Trvao;  those  of  Devonshire  at 
Crockem  Tor  on  Dartmoor.  An  officer  was  appointed  by  the 
duke  of  Cornwall  or  the  Crown,  who  was  lord  warden  of  the 
stannaries,  and  the  parliaments  were  assembled  by  him  from 
time  to  time,  L\  order  to  revise  old  or  to  enact  new  laws.  The 
last  Cornish  stannary  parliament  was  hdd  at  TVuro  in  1752. 
For  a  long  series  of  years  little  or  no  business  was  transacted  is 
the  stannary  courts;  but  the  necessity  for  a  court  of  pccuEar 
jurisdiction,  embracing  mineif  and  mining  transitions  ol  evay 
description  within  the  county  of  C<»nwall  having  become  mae 
and  more  apparent,  a  committee  was  aj^xnnted  to  report  on 
the  subject,  and  an  act  of  parliament  was  afterwards  (i8j6) 
passed,  suppressing  the  law  courts  of  the  stewards  of  the  dificr- 
ent  stannaries,  and  giving  to  the  vice-warden  their  jurisdictko, 
besides  confirming  and  enlarging  the  andent  equity  jms- 
diction  of  that  office.  By  the  Stannaries  Act  tSss  the  respect 
tive  parliaments  or  stannaries  courts  <rf  Cornwall  and  Devon 
were  consolidated.  From  the  judgments  of  the  vice-waidta 
an  appeal  lay  to  the  lord  warden,  and  from  him  to  the  Sopreme 
Court.  By  the  Stannaries  Courts  Abolition  Act  1896  the 
jurisdiction  of  the  courts  was  transferred  to  the  county  owns. 
The  most  important  customs  may  be  briedy  stated:  («)  '^  hce 
tinners  "  had  the  right  to  work  upon  rendering  the  "  toa-tia," 
usually  one-fifteenth  of  the  produce,  to  the  owner  or  lord  of  tbe 
soil;  ib)  the  right  of  "  tin-bounding,"  that  is,  the  ri|^t  ol  boondisg 
any  unappropriated  waste  lands,  or  any  several  or  endosed 
lands  which  had  once  been  waste  land,  subject  to  the  coston 
and  to  the  delivery  of  tin-toU.  The  bound  was  marked  hy 
turf  or  stone,  and  was  about  an  adre  in  extent.  Tbe  estate 
of  a  bounder  in  Devonshire  is  real  property,  but  in  Comml 
is  personal  property. 

For  many  centuries  a  tax  on  tne  tin,  after  smdting,  was 
paid  to  the  earls  and  dukes  of  CornwalL  The  smdted  htocks 
were  carried  to  certain  towns  (Liskeard,  Lostwtthid,  Penxaoce, 
Truro)  to  be  coined,  that  is,  a  comer  of  the  block  was  ait  of, 
and  the  block  was  then  stamped  with  the  duchy  seal  as  a  guar- 
antee of  the  qu^ty.  By  an  act  of  1838  the  dues  payable  oa 
the  coinage  of  tin  were  abolished,  and  a  compensation  was 
awarded  to  the  duchy  instead  of  them. 

See  T.  Pearce,  Lams  and  Customs  of  the  Stannanes  in  Or  Ceaiin 
of  Cornwall  and  Devon  ( 1 725) ;  Bainbridee,  Lam  of  Mines  and  ITaKrsi) ; 
G.  R.  Lewis,  The  Stanneries:  a  Study  of  the  English  Tim  Mtaa 
("  Harvard  Economic  Studies,"  1908). 

STANNITB.  a  rare  mineral  consisting  of  tin,  copper  and  iraa 
sulphide  (a  sulpho-stannate,  CuiFeSnS4),  containing,  when  pexe. 
tin  27*5,  copper  39-5%.  It  has  a  metallic  lustre,  and,  whea 
pure,  is  iron-black  in  colour:  more  often,  howevo*,  it  is  bsoaae- 
yellow,  owing  to  tarnish  or  to  the  presence  of  intimatdy  sd- 
mixed  chalcopyrite:  for  this  reason  it  is  known  to  minces  ts 
"  bell-metal-ore "  or  as  "  tin  pyrites."  The  hardness  s  ji 
and  the  spedfic  gravity  4*45.  It  usually  occurs  as  grani^ 
to  compact  masses,  rardy  as  crystals.  Minute  crystals  fraa 
Bolivia  have  been  shown  to  be  tetragonal  and  henuhednl, 
like  chalcopyrite;  and  to  be  invariably  twinned,  gixing  rise  ta 
pseudocubic  forms.  The  mineral  has  been  iound  in  a  nuinber 
of  Cornish  tin  mines,  and  was  formerly  worked  to  a  hsited 
extent  as  an  ore.  At  Zinnwald  in  Bohemia  it  oocms  with 
blende  and  galena,  and  in  Bolivia  with  silver  ores.     (L.  J.  S^) 

STANS,  the  capital  of  the  eastern  half  (or  Nidwaldea)  d  the 
Swiss  canton  ol  Unterwalden.    It  stands  amid  ofcbanb  ti  ^ 
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height  of  X493  ft.  ibove  the  sea-level  on  a  plain  at  the  north 
foot  of  the  conical  Stanscrhom  (6338  ft.)  It  is,  by  electric 
railway,  about  2  m.  from  Stansstad,  its  port  on  the  south  shore 
of  the  lake  of  Lucerne,  and  X2  m.  from  Engelberg  (with  its  great 
Benedictine  monastery,  founded  about  xx2o),  now  a  miich- 
fxequented  summer  resort,. while  there  is  also  an  electric  rail- 
way from  Stans  up  the  Stanserhom.  In  1900  Stans  had  a 
population  of  2798,  all  German-speaking  and  Romanists. 
Stans  was  the  home  of  the  Winkelried  family  (f.v.)  and  has  a 
modem  monulnent  to  the  memory  of  Arnold  von  Winkelried, 
the  legendaxy  hero  of  the  battle  of  Sempach  (1386).  In  148X  the 
holy  Nicholas  von  der  FlOe  composed  at  Stans  by  his  advice 
the  strife  between  the  -Confederates,  while  in  1798  many  persons 
were  massacred  here  by  the  French.  (W.  A.  B.  C.) 

STANSFELD,  SIR  JAMES  (1820-1898),  English  poUtidan, 
was  bom  at  Moorlands,  Halifax,  on  the  5th  of  October  X820, 
the  son  of  James  Stansfeld,  a  county-court  judge.  Educated 
at  University  College,  London,  he  was  called  to  the  bar  in  1849. 
In  1847  ^^  WAS  introduced  through  his  father-in-law,  W.  H. 
Ashurst,  to  Mazzini,  with  whom  he  formed  a  dose  friendship. 
In  1859  he  was  returned  to  parliament  as  Radical  member  for 
Halifax,  which  town  he  continued  to  represent  for  over  thirty- 
six  years.  He  voted  consistently  on  the  Radical  side,  but  his 
chief  energies  were  devoted  to  promoting  the  cause  of  Italian 
unity.  He  was  selected  by  Garibaldi  as  his  adviser  when  the 
Italian  patriot  visited  England  in  1862.  In  1863  he  moved 
in  the  House  of  Commons  a  resolution  of  sympathy  with  the 
Poles,  and  two  months  later  was  made  a  junior  lord  of  the 
admiralty.  In  1864,  as  the  result  of  charges  made  against  him 
by  the  French  authorities,  in  connexion  with  Greco's  con^racy 
against  Napoleon  III.,  Disraeli,  in  the  House  of  Commons, 
accused  him  of  being  "  in  correspondence  with  the  assassins 
of  Europe."  Stansfeld  was  vigorously  defended  by  Bright 
and  Forster,  and  his  explanation  was  accepted  as  quite  satis- 
factory by  Palmerston.  Nevertheless  he  only  escaped  a  vote 
of  censure  by  ten  votes,  and  accordingly  resigned  office.  In 
X865  he  was  re-elected  for  Halifax,  and  in  x866  became  under- 
secretary of  state  for  India.  In  the  first  Gladstone  admin- 
istration he  held  a  variety  of  public  offices,  finally  becoming, 
in  1 87 1,  the  first  president  of  the  local  government  board. 
The  remainder  of  his  life  was  mainly  spent  in  endeavouring  to 
secure  the  repeal  of  the  Contagious  Diseases  Acts,  and  in  1886 
this  object  was  attained.  In  the  same  year  Stansfeld  again 
became  president  of  the  local  government  board.  He  died 
on  the  17th  of  February  1898. 

STANTON,  EDWIN  M'MASTERS  (1814-1869),  American 
statesman,  was  bora  at  Steuben ville,  Ohio,  on  the  19th  of 
December  18x4.  He  attended  Kenyon  CoUege  at  Gambier, 
Ohio,  from  1831  to  1833,  was  admitted  to  the  bar  in  1836,  was 
prosecuting  attorney  of  Harrison  county  in  X837-1839,  and 
practised  in  Cadiz,  0.,  until  1839,  when  he  returned  to  Steu- 
benville.  In  X847  he  removed  to  Pittsburg,  Pennsylvania, 
where  he  took  a  leading  place  at  the  bar.  One  of  his  roost 
famous  cases  was  that  of  The  StaU  of  Pennsylvania  v.  The 
Wkeding  and  Belmont  Bridge  Company  (1849-1856),  in  which, 
as  counsel  for  the  state,  he  invoked  successfully  the  aid  of  the 
Federal  government  in  preventing  the  construction  of  a  bridge 
over  the  Ohio  river  at  Wheeling,  Virginia  (now  West  Virginia) — 
on  the  ground  that  thr  structure  would  interfere  with  the  navi- 
gation of  that  stream  by  citizens  of  Pennsylvania.  His  large 
practice  before  the  United  States  Supreme  Court  caused  him  to 
remove  to  Washington  in  x8s6.  In  x8s8  he  was  sent  to 
California  by  the  United  States  attorney-general  as  special 
Federal  agent  for  the  settlement  of  land  claims,  and  he  succeeded 
in  breaking  up  a  conspiracy  by  which  the  government  would 
have  been  defrauded  of  vast  tracts  of  land  of  almost  inestimable 
value.  Before  the  Civil  War  Stanton  was  a  Democrat,  opposed 
to  slavery,  but  a  firm  defender  of  the  constitutional  rights  of 
the  slaveholders,  and  was  a  bitter  opponent  of  Lincoln,  whose 
party  he  then  hated  and  distrusted.  In  the  reorganization 
of  President  Buchanan's  cabinet  in  x86o  Stanton  became 
attoxiiex-gpieral,.and.hedid.what  be  could -to  strengthen  the 


weak  policy  of  the  president  in  the  last  months  of  his  admin- 
istration. Although  he  had  often  violently  denounced 
President  Lincoln,  the  latter  thought  he  saw  in  Stanton 
a  good  war  minister,  and  in  January  x862  invited  him 
into  his  cabinet.  In  his  administration,  of  the  war  office 
Stanton  was  vigorous,  rigid,  and  often  harsh,  and  his  peremp- 
tory manner,  in  speech  and  correspondence,  was  the  cause 
of  considerable  friction  between  the  war  department  and  the 
generals,  one  of  the  last  and  most  conspicuous  instances  being 
his  controversy  with  General  Sherman  over  the  terms  of 
surrender  granted  to  J.  E.  Johnston's  army.  But  he  removed  a 
horde  of  fraudulent  contractors,  kept  the  armies  in  the  field 
well  equipped,  and  ixxfused  energy  into  procrastinating  generals. 
Not  the  least  of  his  achievements  was  the  peaceable  disband- 
ment  of  800,000  soldien  at  the  end  of  the  war.  Remaining 
in  the  cabinet  of  President  Andrew  Johnson,  Stanton  exerted 
all  his  energies  toward  thwarting  the  polides  of  that  executive, 
especially  those  related  to  the  reconstmction  of  the  Southern 
states.  He  expressed  disapproval  of  the  Tenure  of  Office 
Act,  making  the  consent  of  the  Senate  necessary  for  the  removal 
of  civil  officers,  and  drafted  the  supplementary  act  on  Recon- 
struction, passed  over  the  president's  veto  on  the  19th  of  July 
X867.  Stanton  was  finally  asked  to  resign,  and  on  his 
refusal  to  do  so  the  president  suspended  him  (Aug.  it)  from 
office  and  appointed  General  Grant  (who  had  disapproved  of 
the  secretary's  removal)  secretary  ad  interim.  When  the 
Senate,  however,  under  the  terms  of  the  Tenure  of  Office  Act, 
refused  (Jan.  X3,  x868)  to  concur  in  the  suspension,  Grant 
left  the  office  and  Stanton  returned  to  his  duties.  On  the 
2ist  of  February  x868  Johnson  appointed  General  Lorenzo 
Thomas  secretary  of  war  ad  interim^  and  ordered  Stanton  to 
vacate,  but  on  the  same  day  the  Senate  upheld  Stanton,  and 
by  way  of  nply  the  secretary  made  oath  to  a  complaint  against 
Thomas  for  violating  the  Tenure  of  Office  Act,  and  invoked 
military  protection  from  General  Grant,  who  placed  General 
E.  A.  Carr  in  charge  of  the  war  department  building,  while 
Congress  came  to  Stanton's  rescue  by  impeaching  the  presi- 
dent, the  principal  article  of  impeachment  being  that  based  on 
the  removal  of  Stanton  (see  Johnson,  Andrew).  When  the 
impeachment  proceedings  failed  (May  26)  Stanton  resigned 
and  returned  to  the  practice  of  law.  In  1869  President  Grant 
appointed  him  a  justice  of  the  United  States  Supreme  Court, 
but  he  died  on  the  24th  of  December,  four  days  after  his  appoint- 
ment. Stanton  had  a  violent  temper  and  a  sharp  tongue,  but 
he  was  courageous,  energetic,  thoroughly  honest  and  a  genuine 
patriot. 

Sec  Georise  C.  Gorham,  Life  and  Public  Services  ef  Edvin  M, 
Stanton  (2  vols.,  Boston,  1899),  and  Frank  A.  Flower,  Edwin 
Afc Masters  Stamlon:  The  Autocrat  of  Rebellion,  Emancipation,  and 
Reconstruction  (New  York,  1905). 

STANTON,  EUZABETH  CADT  (1815-1902),  Am«;rican 
reformer,  was  born  in  Johnstown,  New  York,  on  the  xsth  of 
November  1815,  the  daughter  of  Daniel  Cady  (i  773-1859), 
a  Federalist  member  of  the  National  House  of  Representatives 
in  1815-18x7  and  a  justice  of  the  supreme  court  of  New  York 
state  in  1847-X85S.  She  was  educated  at  the  Johnstown 
Academy  and  at  the  Troy  Female  Seminary  (now  the  Emma 
Willard  School),  where  she  graduated  in  X832.  In  1840  she 
married  Henry  Brewster  Stanton  (1805-1887),  a  lawyer  and 
journalist,  who  had  been  a  prominent  abolitionist  since  his 
student  days  (1833-1834)  in  Lane  Theological  Seminary,  and 
who  took  her  on  a  wedding  journey  to  London,  where  he  was  a 
delegate  to  the  World's  Anti-Slavery  Convention.  He  was  a 
member  of  the  New  York  Senate  in  1850- 1 851,  was  one  of  the 
foundera  ot  the  Republican  party  in  New  York,  and  from  1868 
until  his  death  was  on  the  staff  of  the  New  York  Sun.  Mrs 
Stanton,  who  had  become  intimately  acquainted  in  London  with 
Mrs  Lucretia  Mott,  one  of  the  women  delegates  barred  from  the 
anti-slavery  convention,  devoted  herself  to  the  cause  of  women's 
rights.  She  did  much  by  the  circulation  of  petitions  to  secure 
the  passage  in  New  York  in  1848  of  a  law  giving  a  married  woman 
property  rights;  and  in  the  same  year  on  .the  X9th  and  20th  oC 
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June  in  Seneca  Falls  iq.v.)f  whither  the  Stantons  had  removed 
in  1847  from  Boston,  was  held,  chiefly  under  the  leadership  of 
Mis  Mott  and  Mrs  Stanton,  the  first  Woman's  Rights  Con- 
vention. She  spoke  before  the  New  York  legislature  on  the 
rights  of  married  women  in  1854  and  on  drunkenness  as  a  ground 
for  divorce  in  i860,  and  for  twenty-five  years  she  annually 
addressed  a  committee  of  Congress  urging  an  amendment  to 
the  Federal  constitution  giving  certain  privileges  to  women. 
With  Parker  Pillsbury  (1809-1898)  she  edited  in  1867-1870 
[The  Revolution,  a  radical  newspaper,  which  in  1870  was  con- 
solidated with  the  Christian  Enquirer,  To  the  Woman's  Tribune 
she  made  important  contributions,  publishing  in  it  serially 
parts  of  the  Woman's  Bible  (1895),  which  she  and  others  pre- 
pared, and  her  personal  reminiscences,  published  in  1898 
as  Eighty  Years  and  More,  With  Susan  B.  Anthony  and 
Mathilda  Joslyd  Gage  she  wrote  The  History  of  Woman  Suf- 
frage (3  vols.,  x88o-z886).  She  was  president  c^  the  National 
Woman  Suffrage  Assodation  in  1865-1890.  Her  daughter, 
Harriot  Sunton  Blatch  (1856-  ),  also  became  prominent  as 
a  worker  for  woman's  suffrage. 

STANYHURST,  RICHARD  (2547-1618),  English  translator 
of  Virgil,  was  bom  in  DubUn  in  1547.  His  father  was  recorder 
of  the  city,  and  Speaker  of  the  Irish  House  of  Commons  in 
X557>  15^  '^  ^S^*  Richard  was  sent  in  1563  to  University 
College,  Oxford,  and  took  his  degree  five  years  later.  At 
Oxford  he  became  intimate  with  Edmund  Campian.  After 
leaving  the  university  he  studied  law  at  Fumivd's  Inn  and 
Lincoln's  Inn.  He  contributed  in  1557  to  Holinshed's  Chroni- 
cles "  a  playne  and  perfecte  description  "  of  Ireland,  and  a 
history  of  the  country  during  the  reign  of  Henry  VIII.,  which 
were  severely  criticized  in  Bamabe  Rich's  Nem  Description 
of  Ireland  (i6to)  as  a  misrepresentation  of  Irish  affairs  written 
from  the  English  standpoint.  After  the  death  of  his  wife,  Janet 
Barnewall,  in  1579,  Stanyhurst  went  to  the  Netherlands.  After 
his  second  marriage,  which  took  place  before  1585,  with  Helen 
Copley,  he  became  active  in  the  Catholic  cause.  He  spent  some 
time  in  Spam,  ostensibly  practising  as  a  physician,  but  his 
real  business  seems  to  have  been  to  keep  Philip  U.  informed  of 
the  state  of  Catholic  interest  in  England.  After  his  wife's  death 
in  x6o2  he  took  holy  orders,  and  became  chaplain  to  the  arch- 
duke Albert  in  the  Netherlands.  He  never  returned  to  England, 
and  died  at  Brussels,  according  to  Wood,  in  1618.  He  trans- 
lated into  English  The  First  Foure  Boohes  of  Virgil  his  Aeneis 
(Leiden,  1582),  to  give  practical  proof  of  the  feasibility  of 
Gabriel  Harvey's  theory  that  classical  rxiles  of  prosody  could 
be  successfully  applied  to  English  poetxy.  The  translation  is 
an  unconscious  burlesque  of  the  original  in  a  jargon  arranged 
in  what  the  writer  called  hexameters.  Thomas  Nashe  in  his 
preface  to  Greene's  Menaphon  ridiculed  this  performance  as 
his  "  heroicall  poetrie,  infired  .  ..  .  with  an  hexameter  furie 

.  .  a  patteme  whereof  I  will  propounde  to  your  judge- 
ments. ... 

.Then  did  he- make  heaven's  vault  to  rebounde,  with  rounce  robbic 

hobble 
Of  ruffe  raffe  roaring,  with  thwick  thwack  thuriery  bouncing." 

This  is  a  parody,  but  not  a  very  extravagant  one,  of 
.Stanyhurst 's  vocabulary  and  metrical  methods. 

His  son,  William  Stanyhurst  (1602-1663),  ^^  ^  voluminous 
writer  of  Latin  religious  works,  one  of  which,  Dei  immortalis 
in  corpore  morlali  patientis  historia,  was  widely  popular,  and 
was  translated  into  many  languages.  _ 

'  Only  two  copies  of  the  orginal  Leiden  edition  of  Stanyhurst't 
translation  of  Virgil  are  known  to  be  in  existcncev  In  this  edition 
his  orthographical  cranks  are  preserved.  A  reprint  in  1583  by  Henry. 
Bynneman  lorms  the  basis  of  J.  Maidment  s  edition  (Edinburi^h, 
1836),  and  of  Professor  E.  Arber's  reprint  (1880),  which  contains 
an  excellent  introduction.  Stanyhurst 's  Latin  works  include 
De  rebus  in  Hibernia  gestis  (Antwerp,  1584)  and  a  life  of  St  Patrick 
(1587). 

STANZA  (Low  Lat.  stantia,  Ital.  stantia  or  stanta),  properly 
an  apartment  or  storey  in  a  house,  the  term  being  hence  adopted 
for  literary  purposes  to  denote  a  complete  section,  of  recurrent 
form,  in  a  poem.    A  stanza  is  t^  strophe  of  two  07  more  lines, 


usually  rhyming,  but  always  recurring,  the  idea  of  fixed  i»> 
petition  of  form  being  essential  to  it.  At  the  dose  of  tl« 
16th  century  the  word  stansa  began  to  be  used  with  an  ad- 
jective to  designate  a  particulsr  species,  as  the  **  Sprmritaa 
stanza,"  because  Spenser  had  invented  .that  nine-lined  foca 
for  his  Faerie  Queen;  or  "  Ariosto's  stanza  "  as  Drayton  de- 
scribed  what  is  now  known  as  otta»a  rMM,  because  Ariosto  had 
written  prominently  in  it. '  By  "  stanzaic  law "  is  meant  the 
law  which  regulates  the  form  and  succession  of  **»"**•  The 
stanza  is  a  modem  development  of  the  strophe  of  the  ancsests» 
modified  by  the  requirements  of  rhyme.  (See  Vntsx;  Sixorai^ 
Spenseuan  Stakza.) 

STAPLE*  a  word  which  has  had  a  curious  and  hitcrestiog 
development  of  meaning.  The  0.  Eng.  slapni  meant  a  psop  or 
support,  and  it  to  be  referred  to  the  root  seen  in  step, 
stamp,  &c.;  the  meaning  is  also  seen  in  the  cognate  Du. 
stapel,  stocks,  pfle,  Ger.  Stafd,  step  of  a  ladder,  &c  The 
application,  in  cturent  usage,  of  the  word  to  a  loop  of  wire  or 
metal  with  two  sharpened  points  used  to  fix  a  pin  or  bolt,  or  to 
fasten  wire,  &c.,  to  wood,  preserves  the  original  sense.  A  itpedal 
development  in  Low  Goman  of  stapel  gave  the  meaning  oC  aa 
orderly  arranged  heap  of  goods  or  stores,  hence  a  store-bovae  m 
which  goods  were  arranged  in  a  settled  order,  the  idea  of  finnness 
or  stability  being  that  which  runs  through  the  changes  of  mfanhig 
to  which  the  word  has  been  subjected.  This  Low  Gennan  word 
and  sense  was  adapted  in  Old  French  as  estapU,  mod.  Hope,  esA 
applied  to  an  established  market  or. town,  particulariy  to  oee 
which  was  the  centre  of  the  trade  in  some  q>edfic  mmmod&y. 
Thence  the  'word  has  in  modern  usage  been  transfened  to  a 
principal  or  chief  commodity  or  article. of  consumption. 

In  English  economic  history  the  term  "  staple  '*  was  app&d 
to  those  towns  which  were  appointed  by  the  king  as  the  centres 
for  the  trade  of  the  company  of  the  merchants  of  the  stapk. 
These  merchants  had  a  monopoly  in  the  purchase  and  czpost 
of  the  staple  commodities  of  England,  viz.  wool,  woolfds, 
leather,  tin  and  lead.  The  merchants  of  the  stnpAe  were  \ht 
origin  of  all  English  trading  companies.  The  tracfe  of  the  staple 
towns  was  under  the  management  of  a  mayor  and  constabky 
sometimes  appointed  by  the  merchants  themsdvcs,  sometkees 
by  the  mayor  of  the  town  and  sometimes  by  the  king  hinsdi. 
W.  Stubbs  {Const.  Hist.  vol.  ii.)  dates  the  growth  of  the  ^"Stcn 
from  the  reigii  of  Edward  I.  The  nwnopolics  of  the  staple 
were  from  time  to  time  abolished  and  restored,  but  they  wee 
consolidated  by  a  statute  of  1353,  the  number  and  place  of  the 
staples  being  fixed,  the  custom  declared,  and  the  rights  sad 
privileges  of  the  merchants  confirmed.  (See  C.  Gross,  CiU 
Merchants;  W.  Cunningham,  Growth  of  En^tisk  Jniautry  eai 
Commeru.) 

8TAPLBD0N,  WALTER  DE  (1261-1326),  En^ish  bishop, 
was  born  at  Annery  in  North  Devon  on  the  ist  of  T^snaij 
X261.  He  became  professor  of  canon  law  at  Oxford  aad 
chaplain  to  Pope  Clement  V.  and  in  1307  was  chosen  bishop  d 
Exeter.  He  went  on  errahds  to  France  for  both  Edvard  I 
and  Edward  H.,  and  attended  the  coundb  and  parliamcitts  of 
his  time.  As  lord  high  treasurer  of  England,  an  oflkc  to  whidt 
he  was  appointed  in  1320,  the  bishop  was  associated  in  th< 
popular  mind  with  the  misdeeds  of  Edward  II.,  and  consequntf  K. 
kf ter  the  king  fled  before  the  advanting  troops  of  (^uecn  Isabdh. 
he  was  murdered  in  London  by  the  mob  on  the  15th  of  October 
1326.  Stapledon  is  famous  as  the  founder. of  Exeter  College* 
Chtford,  which  originated  in  Stapledon  Hall,  established  in  lus 
by  the  bishop  and  his  elder  brothef.  Sir  Richard  Stapledca. 
a  judge  of  the  king's  bench.  He  also  contributed  very  Ifixxsfiy 
to  the  rebuilding  of  his  cathedral  at  Exeter. 

STAR,  the  genersl  term  for  the  luminous  bodies  seen  ia  tJbe 
heavens;  used  also  by  analogy  for  star-shaped  ornaments  (sre 
Medal:  Orders  and  Decorations)  <a  other  objects,  and  figsn- 
tively  for  persons  of  conspicuous  brilliance.  The  wad  n 
common  to  many  branches  of  languages:  in  Teutonic  two  ktvs 
appear,  starre  or  sterre  (cf.  Du.  5(er),  and  slerme,  or  stem  id. 
Ger.  Stem^  and  the  Scand.  stjama,  stjema^  ftc.).  Froa 
Lat.  stdla^  are  derived  Span,  and  Port.  ofrcCfo,  and  Fr.  iMk 
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The  Greek  it  dtfrfp,  and  the  Samkrit  tara,  for  stara.  The 
ultimate  toot  is  unknown,  but  may  be  connected  with  that 
meaning  "  to  strew/'  and  the  word  would  thus  mean  the  points 
of  light  scattered  over  the  heavens.  The  study  of  the  stars 
is  coevjil  with  the  birth  of  astronomy  (see  Astkonoicy:  History); 
and  affl<Hig  the  earliest  civilisations  bene- 
ficent or  malevolent  influences  were  as- 
signed to  them  (see  AsnoLOGv).  With 
the  development  of  observational  astro- 
nomy the  sidereal  universe  was  arbitrarily 
divided  into  areas  characterised  by  special 
assemblages  <rf  stars;  these  assemblages  were- named  asterisms 
or  constellations^  and  each  received  a  name  suggested  by 
mythological  or  other  figures.  The  heavenly  bodies  fall  into  two 
classes:  (x)  the  fi^ed  stars,  or  stars  proper,  which  retain  the  same 
relative  position  with  respect  to  one  another;  and  (a)  the 
planets,  which  have  motions  of  a  distinctly  individual  character, 
and  appear  to  wander  among  the  stars  proper. 

Numerous  counts  of  the  number  of  stars  visible  to  the  naked 
eye  have  been  made;  it  b  doubtful  whether  more  than  aooo 
can  be  seen  at  one  time  from  any  position  on  the  earth. 
When  a  telescope  is  employed  this  number  b  enormously  in- 
creased, and  still  more  so  with  the  introduction  of  photographic 
methods;  with  modem  appliances  more  than  a  hundred  million 
of  these  objects  may  be  rodered  perceptible. 

The  recognition  of.  stars  is  primarily  dependent  on  their 
brightness  or  **  magnitude  ";  and  it  is  dear  that  stars  admit 
of  classification  on  this  basis.  This  was  attempted 
by  Ptolemy,  who  termed  the  brightest  stars  "of  the 
&st  magnitude,"  and  the  progressively  fainter 
stars  of  progressively  greater  magnitude.  Ptolemy's 
classification  has  been  adopted  as  the  basis  of  the  more  exactly 
quantitative  modem  system.  In  this  system  one  star  is  defined 
to  be  unit  magnitude  higher  than  another  if  its  light  is  less  in 
the  ratio  x:a-5xa.  This  ratio  is  adopted  so  that  a  difference 
of  five  magnitudes  may  correspond  to  a  lis^t-ratio  of  i  :  xoo. 
This  subject  is  treated  in  the  article  Photoiotry,  Celestial. 
The  faintest  stars  visible  to  the  naked  eye  on  dear  nights  are 
of  about  the  sixth  magnitude;  exceptionally  keen,  weO-trained 
eyes  and  dear  moonless  nights  are  necessary  for  the  perception 
of  staxB  of  the  seventh  magnitude.  According  to  £.  Heb 
the  numbers  and  magnitudes  of  stars  between  the  north  pole 
and  a  drde  35'  south  of  the  equator  are: — 


noticed  that  they  fall  into  two  fairly  weD-marfced  daases.  The 
foUowing  Uble,  based  on  S.  C  Chandler's  "  Third  Catalogue  " 
(AsironomiaU  Journal,  voL  zvi.),  supplemented  by  A.  W. 
RoberU's  Ibt  of  southern  variables  (ibid.  voL  zxL),  dassifics 
the  lengths  of  the  periods  of  330  stars. 
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From  the  value  of  the  light-ratio  we  can  constract  a  table 
showing  the  number  of  stars  of  each  magnitude  which  would 
together  give  as  much  light  as  a  first  magnitude  star,  via.: — 


1st  mag. 

3nd  mag. 

3rd  mag. 

4th  mag. 

5th  mag. 

6th  mag. 

1 

3| 

6 

x6 

40 

100 

Comparing  these  figures  with  the  numbers  of  stars  of  each 
magnitude  we  notice  that  the  total  light  emitted  by  all  the 
stars  of  a  given  nu^piitude  b  fairly  constant 

VoriabU  5tarf.— Although  the  majority  of  the  stars  are 
^in«'Knwgi«g  in  magnitude,  there  are  many  exceptions.  Stars 
whose  brightness  fluctuates  are  called  voriabU  stars.  The 
number  ci  known  objects  of  thb  dass  b  being  added  to  rapidly, 
and  now  amounts  to  over  4000.  The  83rstematic  search  made 
at  Harvard  Observatory  b  responsible  for  a  large  proportion 
of  the  recent  discoveries.  Many  of  these  stars  seem  to  vary 
quite  int^^rly;  the  changes  of  magnitude  do  not  recur  in 
any  otderiy  way.  Others,  however,  are  periodic,  that  b  to  say, 
the  sequence  of  changes  b  repeated  at  regular  intervals,  and 
it  b  thus  possible  to  predict  when  the  maximum  and  minimum 
brightness  will  occur.  Of  the  periodic  variable  stars,  the 
lengths  of  the  periods  range  from  3  hours  xa  minutes,  which 
is  the  shortest  yet  determined,  to  610  days,  the  longest.  When 
atatbtics  of  the  lengths  of  the  periods  are  collected,  it  b  at  once 


It  will  be  noticed  that  then  are  very  few  periods  between  50 
and  X50  days,  that  a  considerable  number  are  len  than  50  days 
(actually  a  large  majority  of  these  are  less  than  xo  days),  and 
that  from  150  days  upwards  the  number  of  periods  increases  to  a 
maiimum  at  about  350  days  and  then  diminishes.  We  thus 
recognize  two  classes  of  vaxiaUes,  of  which  (x)  the  long-period 
variables  have  periods  ranging  in  genersl  from  xso  to  450  days, 
though  a  few  are  outside  these  limits,  and  (a)  the  skort-paiod 
variables  have  periods  less  than  50  days  (in  the  nutjority  of  cases 
less  than  xo  days).  There  b  some  over-lapping  of  these  two 
classes  as  regards  length  of  period,  and  it  b  doubtful  in  which 
dass  some  stars,  whose  periods  are  between  xo  days  and  x  50  days, 
should  be  placed ;  but  the  two  classes  are  quite  distinct  physically, 
and  the  varbbility  depends  on  entirdy  different  causes. 

Lonf-porioi  VariaiUs.—TWt  best  known  and  typical  star  of 
thb  class  b  Mixa  or  o  CetL  Thb  was  the  first  variable  star  to  be 
discovered,  having  been  noticed  in  1506  by  David  Fabridua,  who 
thought  it  was  a  new  star  (a  Nooa],  The  varying  brightness, 
rangii^  from  the  ninth  to  the  second  maniitude,  was  recogniaea 
in  1639  by  John  Phocylides  Holwarda,  and  m  X667  Ismad  BmtlUau 
(X605-1694)  established  a  periodkity  of  333  days.  Although  the 
periodic  outbursu  of  light  have  taken  place  without  intermission 
during  the  two  and  a  half  ctaturies  that  the  star  has  been  under 
observation,  they  are  somewhat  irregular.  The  different  mibdroa 
differ  conaidetably  in  brightness;  thus  in  1906  (the  brightest  maxi- 
mum since  1779)  the  second  magnitude  was  reached,  but  in  other 
years  (as  in  1868)  it  has  failed  to  reach  the  fifth  magnitude.  The 
minima  likewise  are  variable,  but  only  slightly  sa  Auo.  the  period 
varies  somewhat :  the  maxima  occur  sometimes  eariv  ana  sometimes 
bte  at  compared  with  the  mean  period,  but  the  difference  b  never 
more  than  forty  days.  No  aeneial  Uw  has  been  discovered  govern- 
ing these  irregularities.  The  chanse  of  magnitude  takes  pbce 
gradually,  but  the  rise  to  maximum  orilltance  is  rather  more  rapid 
than  the  dedine.  Spectroscopic  observation  shows  that  the  m- 
creased  light  accompanies  an  actual  physical  change  orconflagratioa 
in  the  star.  The  spectrum  b  of  the  third  type  with  bright  hydrogen 
emisnon  lines  (see  below,  Spectra  of  Stars).  Stars  having  thb  type 
of  spectrum  are  always  variable,  and  a  Urge  proportion  01  the  more 
recently  discovered  long*period  variables  have  been  detected  through 
their  characteristic  spectrum. 

X  Cygni  b  another  star  of  thb  class,  remarkable  for  its  range  of 
magnitude.  In  its  period  of  406  days  it  fluctuates  between  the 
thirteenth  and  the  fourth  jnagnitudes;  thus  at  maximum  It  emits 
4000  times  as  much  light  as  at  minimum.  The  mean  range  ol  75 
loi^period  varbblcs  observed  at  Harvard  (Harvard  Anmals,  vol. 
IviiT)  was  five  nngnitudes.  Another  variable,  R  Normae*  b  of 
interest  at  having  a  pronounced  double  maximum  iq  each  period. 

It  b  natural  to  compare  the  periodic  outbursts  occurring  in  these 
Stan  with  the  outbursts  of  activity  on  the  sun,  which  have  a  period 
of  about  deven  years*  In  both  cases  no  extraneous  cause  can  be 
assigned;  the  penod  seems  to  be  inherent  in  the  star  itself  and  not 
to  be  determined  1^  the  revolutkm  of  a  satellite  (no  variability  of 
the  line-of-nght  motion  of  MIra  has  been  found,  so  that  it  b  probably 
not  accompanied  1^  any  large  companion}.  In  both  cases  the  rise 
to  a  maximum  b  more  rapid  than- toe  dechne  to  a  minimum,  and  in 
fact  some  of  the  minor  peculiarities  of  the  sunqxrt  curve  are  closely 
imitated  by  the  light-curves  of  variable  stars.  H.  H.  Turner  has 
analysed  harmonically  the  light<urvea  of  a  number  of  long-period 
variables,  and  has  shown  that  when  they  are  arranged  in  a  natural 
series  the  sun  takes  Its  place  in  the  series  nei^,  but  not  actually  at, 
one  end.  It  b  necessary  to  suppose,  if  the  analogy  is  to  hold,  that 
the  sun  b  brightest  when  sunqwts  and  faculae  are  moat  numcroua; 
thb  is  b^  no  means  unlikdy.  On  the  other  hand,  the  variations 
in  the  light  of  the  sun  must  be  very  small  compared  with  the 
enormous  fluctuatioqs  in  the  light  of  variable  stars.  Moreover,  the 
solar  period  (ix  yean)  b  far  outskb  the  limits  of  the  periods  of 

*Vaibble  stara  (except  those  sufficiently  bright  to  have  recdved 
special  names)  are  denoted  by  the  capital  lettera  R  to  Z  followed  by 
toe  name  of  the  constdbtion.  The  first  nine  varbblcs  recognised 
in  each  consteUatlon  are  denoted  by  single  letters,  after  which 
combinatioos  RR,  RS,  Ac.,  are  used. 
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variablea.  It  is  therefore  peiliApt  muleadlng  actually  to  daas  the 
tun  with  them;  but  it  aeems  highly  probable  that  whatever  came 
produces  the  periodic  outburMs  of  spots  and  Caculae  on  our  sun 
differs  only  in  degree  from  that  which,  in  stars  under  a  different 
physical  condition  of  pressure  and  temperature,  results  in  the 
gigantic  conflagrations  which  we  have  been  conadering. 

Short-period  Variables, — Besides  the  ^rtness  of  tm  period  these 
variables  possess  other  characteristics  which  differentiate  them 
from  the  long-period  variables.  The  range  of  variation  is  much 
smaller,  the  difference  between  maximum  and  minimum  rarely 
exceeding  two  ma^itudes.  Also  the  variations  recur  with  perf^ect 
regularity.  There  is  reason  to  believe  that  all  the  stars  of  this  class 
are  binary  systems,  and  that  the  variations  of  brightness  are  deter- 
mined by  the  different  aspects  presented  by  the  two  component 
stars  during  the  period  c»  revolution.  There  are  several  well- 
marked  varieties  of  short-period  variables;  the  most  important  are 
typified  by  the  stars  Algol,  fi  Lyrae,  f  Geminorum  and  <  Cephei. 

In  the  Algol  variables  one  of  the  component  stars  is  dark  (that 
is  to  say,  danc  in  comparison  with  the  other),  and  once  in  each  revolu- 
tion, passing  between  us  and  the  brij^ht  component,  partially  hides 
it.  Tnts  dus  of  variables  Is  accordingly  characterised  by  the  fact 
that  for  the  greater  part  of  the  period  the  star  shines  steadily  with 
its  maximum  brilliancy,  but  fades  away  for  a  short  time  during  each 
period.  The  variability  of  Algol  (fi  Persei)  was  (Usoovered  b  1783 
by  John  Goodricke  (1764-1786),  but,  )udgin|^  from  its  name,  wluch 
sonifies  "  the  demon,  it  seems  posdble  that  its  peculiarity  may  have 
been  known  to  the  ancient  astronomers.  Algol  b  oniinarily  of 
ina^tude  3'3,  but  once  in  a  period  of  7^  20^  ^9^  it  suffere  jMutial 
eclipse  and  fades  to  magnitude  3*^.  The  duration  of  each  ecupse  is 
9i  hours.  Ever  since  uie  variability  oi  Algol  was  observed  it  was 
suspected  to  be  due  to  a  partial  eclipse  of  the  star  by  a  dark  body 
nearly  as  large  as  itself  revolving  round  it:  but  the  explanation 
remained  merely  a  surmise  until  K.  H.  Vogel  of  PotMamj  by 
repeated  measurements  of  the  motion  of  Algofin  the  line  of  sight, 
showed  that  the  star  is  always  recedinK  from  us  before  the  loss  of 
light  and  approaching  us  afterwards.  Tnb  leaves  no  room  for  doubt 
that  an  invisible  companion  passes  between  us  and  Algol  about  the 
time  the  diminution  of  light  takes  place,  and  so  proves  the  correct- 
ness of  the  explanation.  The  dimensbns  of  the  Algol  system  have 
been  calculated,  with  the  result  that  Algol  appears  to  ha ve'a  diameter 
of  1,000,000  m.  and  its  companion  a  diameter  of  830,000  m.;  the 
distance  between  their  centres  cannot  be  deduced  without  making 
certain  doubtful  assumptions,  but  may  be  about  3,000,000  m. 
When  this  distance  is  compared  with  those  prevailing  in  the 
solar  system,  it  seems  an  extraordinarily  small  separation  between 
two  such  large  bodies;  we  shall,  however,  presently  come  across 
systems  In  which  the  two  components  revolve  almost  or  actually 
in  contact  About  56  AIkoI  variables  were  known  in  1907;  the 
variables  of  this  class  are  the  most  difficult  to  detect,  for  the  short 
period  <^  olMcuration  may  easily  escape  notice  unlos  the  star  is 
watched  continuously. 

■  The  variable  star  0  Lyrae.  which  is  typical  of  another  daas,  was 
also  discovered  by  Goodricke  In  1784.  It  diffen  from  the  A\g<A 
type  in  ha^ng  two  unequal  minima  separated  by  two  eoual  maxima. 
Thus  in  a  period  of  la^  22i>-  from  a  maximum  01  magnitude 
5*4  it  falls  to  3*9,  rises  again  to  3*4,  then  falls  to  4*5  and  returns 
to  magnitude  yA.  The  changes  taike  place  continuously,  so  that 
there  IS  no  penoa  of  steady  luminosity.  The  hypothesis  of  G.  W. 
Myera  {AstroPhysical  Journal,  voL  vu.)  affords  at  least  a  partial 
explanation  ol  the  phenomena.  Two  stan  are  supposed  to  revolve 
about  one  another  nearly  or  actually  in  contact,  in  sush  a  system 
the  tidal  forces  must  be  very  great,  and  under  their  influence  the 
stars  will  not  be  spherical,  but  will  be  elonjsated  in  the  direction  of 
the  line  joining  their  centres.  When  the  kne  of  centres  »  at  right 
angles  to  our  line  of  sight,  the  stare  present  to  us  their  greatest 
apparent  surface,  and  therefore  send  us  the  maximum  l^t.  This 
happens  twice  in  a  revolution.  As  the  line  of  centres  becomes  more 
obftgue,  the  surface  b  seen  more  and  more  foreshortened  and  the 
brilhaney  diminishes  continuously.  Supposing  that  the  two  stars 
are  of  unequal  surface  brilUancy,  the  magnitude  at  minimum  will 
depend  on  which  of  the  two  stan  b  the  nearer  to  us,  accordingly 
there  are  two  unequal  minima  in  each  revolution.  When  the  two 
stars  are  of  equal  brillbncy  the  minima  are  eoual;  thb  b  the  case 
in  variables  of  the  f  Geminorum  type.  When  the  orbits  are 
eccentric,  the  tidal  disturbance  varying  with  the  distance  between 
the  two  components  will  probably  cause  changes  in  their  absolute 
brilliancy;  the  variation  due  to  cnange  in  the  aspect  of  the  system* 
presented  to  us  may  thus  be  supplemented  by  a  real  intrinsic  varb- 
tion,  both,  however,  being  regutated  by  the  orbital  motion.  A  Urge 
eccentridty  also  produces  an  unsymmetrical  light  variation,  the 
minimum  occurring  at  a  time  not  midway  between  two  maxima: 
stars  of  this  character  are  called  Cepheid  variables,  after  the  typical 
star  I  Cephd.  All  the  best-known  short-period  variables  have 
been  proved  to  be  binary  systems  roectroccopically,  and  to  have 
pericKM  oorrc8)x)nding  with  the  period  of  light  varbtion,  so  that  to 
this  extent  the  hypothesb  we  nave  described  is  well  founded;  but 
it  is  doubtful  if  it  is  the  whole  explanation.  S.  Albrecht  has  shown 
that,  of  the  10  members  of  the  i  Cephei  class  for  which  both  the 
orbits  and  the  light-variations  are  thoroughly  known,  the  maximum 
light  always  occun  approximately  at  the  time  when  the  brighter 


component  b  approaching  us  moat  rapidly;  thb  reSatiaB.  whkk 
seems  to  be  well  established,  b  a  most  perplexing  one. 

No  hard  and  fast  physical  distinction  can  be  drawn  buwuji  the 
various  cbsses  ctf  short-period  variables;  as  the  disramrp  becvera 
the  components  diminishes  the  Algol  variable  merges  insmsiHy  iaio 
the^  Ljrrae  type.  The  btter,  on  the  other  hand,  b  perhaps ccimifrtfd 
by  insennbte  nadations  with  the  ordinary  simple  star.  Sk  G.  H. 
Darwin  and  H.  Poiiicar6  have  investigated  the  Conaas  taken  ap  by 
rotating  masses  of  fluid.  When  the  angular  momentum  b  too 
great  for  the  usual  q)hen»dal  form  topemst,  thb  nvca  pbce  to  as 
ellipsoid  with  three  unequal  axes;  thb  is  succeeded  by  a  pear-shaped 
form.  The  subsequent  sequence  of  events  cannot  be  tsaoed  wkk 
certainty,  but  it  seems  likdy  that  the  pear-shaped  form  b  suctTwVti 
by  an  hour-gbss-shaped  form,  which  finally  separates  at  the  oeck 
into  two  masses  of  fluid.  EUipioidal,  pear-shaped  or  hottr-sbs»- 
shaped  stare  would  all  give  rise  to  the  phenomena  of  a  diort-pcriod 
vanabk,  and  doubtless  examples  of  these  intermediate  forms  ezisL 

Certain  dustere  contain  a  remarkable  nun^ier  <d  diort-periad 
varbbles.  Thus  the  cluster  Messier  5  was  found  at  Uazvard  to 
contain  18^  variables  out  of  000  stars  eTramined.  Solon  I.  BaOev. 
00  examimng  63  of  them,  found  that  with  one  taaotpdon  tfesr 
periods  by  between  10^  48^  and  14^  50^,  and  the  mwe  of  varb- 
tion between  0*7  and  1*4  magnitudes.  Moreover,  the  Ggfat<srvn 
were  all  of  a  uniform  type,  a  distinctive  feature  of  "  duster  variables  " 
beii%  the  rapid  rise  to  a  maximum  and  slow  drdine, 

Temporary  Stars  or  Novas. — ^From  time  to  time  a  star,  hitherto 
too  faint  to  be  noticeabk,  biases  out  and  becomes  a  pfomineat  object, 
and  then  slowly  fades  into  obscurity.  Accardic^  to  Miss  A^os 
CIcrke  there  are  (eoords  of  toi  such  stara  appearing  bctven 
l^  B.Ci  and  ▲.D.  1500.  Since  that  time  nine  novas  have  appoicd. 
which  have  attained  naked-eye  visibility;  and  in  r«cent  years  a 
number  of  very  faint  objects  of  the  same  dass  have  been  decectei 
The  brig^htest  star  of  all  these  was  the  famous  "  Tycfao's  star  "  ia 
Cassiopeia.  It  was  first  observed  on  the  6th  of  November  1572  hf 
Wolfing  Schuler.  In  five  days  iu  light  had  reached  the  in. 
magmtude.  and  a  little  bter  it  even  equalled  Venus  in  briObacy 
and  was  observed  in  full  daylighL  After  three  weeks  it  be^aa  to 
decline,  but  the  star  did  not  finally  disapf>ear  until  March  1574. 
"  Kepler's  "  nova  in  Ophiuchus  broke  out  in  1604  and  attained  a 
brightness  greater  than  that  of  Jupiter;  it  likewise  graduaSy  maei 
and  disappeared  after  about  fifteen  months.  For  neariy  tkat 
centuries  after  these  two  remark^b  stare  no  nova  attaiiwd  t 
brillbncy  i^reater  than  that  of  the  ordinary  stars,  untQ  ia  i9Dii 
Nova  Ptfsei  appeared.  Thb  star  was  discovered  by  T.  D.  AaAsfos, 
on  the  aist-^and  of  February,  its  magnitude  at  that  time  beta: 
3*7.  In  the  next  two  days  it  reached  aero  magnitude,  thus  beooats'4 
the  brightest  star  in  the  northern  heavens,  but  after  that  b  rapid!) 
decreased.  On  the  15th  of  March  it  was  of  the  fourth  magakBde: 
during  the  next  three  months  it  oadlUted  many  times  Ibctvres 
magmtudes  4  and  6,  and  by  the  end  of  the  year  it  had  faded  tc 
the  seventh  magnitude.  In  July  1903  it  was  of  the  twelfth  ma^si- 
tude,  and  its  light  has  remained  constant  since  then.  In  the  oat 
of  thb  star  there  b  evidence  that  the  outburst  must  have  bea 
extremely  rapid,  for  the  ration  where  Nova  Peraei  appeared  had 
been  photographed  repeatedly  at  Harvard  during  Fcbnmry.  and  ia 
particuUr  no  trace  of  the  star  was  found  on  a  plate  takm  on  the  iy!k 
of  February,  which  showed  eleventh  magnitude  stars.  Thus  a  rse 
of  at  least  dght  magnitudes  in  two  days  must  have  occuncd. 

On  the  2 1  St  of  August,  six  months  after  the  discovery  of  Nova 
Persei,  C.  Fbmmarion  and  E.  M.  Antonbdi  discovered  chat  a  sebeb 
surrounded  it.  Subsequent  photographs  showed  that  thb  nefceb, 
which  consisted  mainly  of  two  incomplete  rings  of  nebulosity.  «^ 
expanding  outwards  at  the  rate  of  from  a'  to  3*  per  day.  This 
expansion  continued  at  the  same  rate  until  the  rollowiag  >e3r. 
Spectroscopic  examination  had  already  suggested  prodiKKMS  vtkic> 
tics  of  the  order  of  xooo  m.  per  second  in  the  gaaes  of  the  atac» 
phere  oi  the  nova;  but  the  veiodty  implied  by  tnb  expnnsioB  of  tfcc 
nebuU  was  unprecedented  and  comparabb  only  with  the  vclockT 
di  light.  The  suggestion  was  made,  and  seems  to  be  the  rrs 
expbnation,  that  what  was  actually  witnessed  was  the  wave  of  &f^ 
due  to  the  outburst  of  the  nova,  spreading  outwards  with  its  veionrr 
of  Z86.000  m.  per  second,  and  rendering  luminous  as  it  reacSed 
them  the  particles  of  a  pre*e3dsting  nebub.  whose  own  l^t  had  bees 
too  faint  to  be  visible. 

Two  possibb  explanations  of  the  phenomena  of  temporary  stsrs 
have  been  hdd.  The  collision  theory  supposes  that  tne  outbosr 
b  the  result  of  a  colUaoo  between  two  stan  or  between  a  sur  isd 
a  swarm  of  meteoric  or  nebulous  matter.  The  exptosioa  thtcrj 
regards  the  outburst  as  stmibr  to  the  outbreak  of  acuvicy  of  a  bag- 
period  varbbb.  Probably  the  btter  hypothesb  b  the  one  cbcr 
generally  accepted  now.  There  b  one  unique  star,  wfckh  is  d 
specbl  interest  as  occupying  rather  an  intermedbte  position  betvtea 
a  nova  and  a  long-period  va'riabb.  This  b  tbe  aontben  fiar 
If  Argus  (sometimes  called  q  Cannae).  From  1750  until  aboat  tIjs 
it  seems  to  have  varied  irregubriy  between  the  seccmd  and  the  foenh 
magnitude  For  the  next  ten  yeare  it  slowly  increased  (tbooi^ 
with  slight  check),  and  in  1843  was  nearly  as  bri|ri)t  as  Sirias:  ssce 
then  it  has  slowly  faded,  but  it  was  not  till  1869  that  it  ceased  to  be 
visible  to  the  naked  eye.  It  is  now  about  magmtvde  7-5.  Thr 
slowness  both  of  the  nse  and  decline  b  in  great  contrast  with  the 
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prpgRM  of  a  nova.  «  Aisus  is  surrounded  by  a  nebula,  the  famous 
''  Keyhole  nebula  ";  in  this  respect  it  resembles  Nova  Panel 

System  of  Stars.— On  examining  the  stars  telescopically,  many 
which  appear  single  to  the  unaided  eye  are  found  to  be  composed 
of  two  or  more  stars  very  close  together.  In  some 
cases  the  pnadmity  is  only  apparent;  one  star  may 
be  really  at  a  vast  distance  behind  the  other,  but, 
being  in  the  same  line  of  vision,  they  appear  dose  together.  In 
many  cases,  however,  two  or  more  stars  are  really  connected, 
and  their  distance  from  one  another  is  (from  the  astronomical 
standpoint)  small.  The  evidence  of  this  connexion  is  of  two 
kinds.  In  a  number  of  cases  measures  of  the  relative  positions 
of  the  two  stars,  continued  for  many  years,  have  shown  that 
they  are  revolving  about  a  common  centre;  when  this  is  so 
there  can  be  no  doybt  that  they  form  a  binary  system,  and  that 
the  two  components  move  in  elliptic  orbits  about  the  common 
centre  of  mass,  controlled  by  their  mutual  gravitation.  But 
these  cases  form  a  very  small  proportion  of  the  total  number 
of  double  stars.  In  many  other  double  stars  the  two  com- 
ponents have  very  nearly  the  same  proper  motion.  Unless 
this  is  a  mere  coincidence,  it  implies  that  the  two  stars  are  nearly 
at  the  same  distance  from  us.  For  otherwise,  if  they  had  from 
some  unknown  cause  the  same  oc/iMi/motbn,  the  apparent  motion 
in  arc  would  be  different.  We  can  therefore  infer  that  the  two 
stars  are  really  comparatively  dose  t(^ther,  and,  moreover, 
since  they  have  the  same  proper  motion,  that  they  remain  dose 
together.  They  may  thus  be  fairly  regarded  as  constituting 
a  binary  system,  though  the  gravitational  attraction  between 
some  of  the  wider  pairs  must  be  very  weak. 

Several  double  start  were  oljoerved  during  the  17th  century, 
f  Ursae  Majoris  being  the  first  on  record.  In  1784  Chnstkn  Mayer 
published  a  catalogue  of  all  the  double  Stan  then  known,  which 
contained  89  pairs.  Between  1825  and  1827  F.  G.  W.  Struve  at 
Dorpat  examined  iao,ooo  stars,  and  found  3112  double  stan  whose 
distance  apart  did  not  exceed  32'.  W.  S.  Bumham's Gnuro/  Catalog 
of  Double  Stars  (1907)  contains  13,655  pain  north  of  declination 
-31*.  Undoubtedly  a  laige  number  01  these  are  only  of)tical  pairs, 
but  mere  connderations  of  probability  show  that  the  majority  must 
be  physically  connected.  For  only  88  of  them  has  it  been  posnUe 
as  yet  to  deduce  a  period,  and  at  least  half  even  of  these  periods  are 
very  doubtful.  The  rates  of  motion  are  so  slow  that  many  centuries' 
obeervations  are  needed  to  determine  the  orbit. 

The  most  rapid  visual  binary  (leaving  aside  Capclla  for  the  moment) 
b  i  Equulei,  whkh  completes  a  revolution  in  5-7  years.  Next  to  it 
come  13  Ceti,  period  7*4  years,  and  c  Fegasi,  period  x  1*4  years. 
From  a  list  of  systems  with  determined  periods  given  1^  Aitken 
(Lick  Observatory  BuUetiih  Na  8a)  there  are  20  with  periods  less  than 
50  years,  and  10  between  50  ana  xoo  years.  I  Equiilei,  13  Ceti  and 
K  Pegasi  are  all  extremely  close  pairs,  and  can  only  be  resolved  with 
the  most  powerful  instruments.  Capdla,  whose  period  is  only  104 
days,  was  discovered  to  be  double  by  means  of  the  spectroscope, 
but  has  unce  been  measured  frequently  as  a  visual  binary  at  Green- 
wich. With  the  best  instruments  a  star  can  be  distin^ished  as 
double  when  the  separation  of  the  two  componenu  is  a  little 
loss  than  o*i'.  From  the  very  few  orbits  that  have  as  yet  been 
determined  one  interesting  result  has  been  arrived  at.  Most  of  the 
orbits  are  remarkably  eccentric  dlipees,  the  average  eccentricity 
i>eing  about  0*5.  Tnere  is  a  very  striking  relation  between  the 
xxentricity  and  the  period  of  a  system;  in  general  the  binaries  of 
ongest  period  have  tne  greatest  eccentricities.  The  relation  applies 
lot  only  to  the  visual  but  to  the  spectroscopic  binaries;  these, 
)aving  shorter  periods  than  the  visual  binaries,  have  generally 
]uite  small  ecocntridties.  Another  intercstti^  feature  is  that, 
K-here  the  two  components  differ  in  brightness,  the  fainter  component 
s  often  the  one  possessing  the  gicater  mass. 

Far  within  the  limit  to  which  telescopic  vision  can  extend  binary 
systems  are  now  being  found  by  the  spectroscope.    These  systems 
appear  as  a  connecting  link  between   short-period 
;pedro-         variable  sure  on  the  one  hand  and  telescopic  double 
9^r^  stare  on  the  other.   Stare  of  the  class  to  whicn  the  Algol 

***"**  type  of  variables  belongs  will  appear  to  us  to  vary  only  in 
he  exceptional  case  when  the  plane  of  the  orbit  passes  so  near  our 
.un  that  one  body  appeare  to  pass  over  the  other  and  so  causes 
in  eclipse.  Except  when  the  line  of  sight  is  perpendicular  to  the 
>lane  of  the  orbit,  the  revolution  of  the  two  hoates  will  result  in 
I  periodic  variation  d  the  motion  in  the  line  of  sight.  Such  a 
ra nation  can  be  detected  by  the  spectroscope.  If  both  the  bodies 
irc  luminous,  especially  if  they  do  not  differ  much  in  brilliancy,  the 
notion  of  revolution  is  shown  by  a  periodic  doubling  d  the  lines 
if  the  spectrum;  when  one  body  is  moving  towards  us  and  the  other 
iway  their  spectral  lines  are  displaced  (according  to  Doppler's 
irinciple)  in  opposite  directions,  so  that  all  the  lines  strong  enou{(h 
o  appear  in  both  spectra  appear  double;  when  the  two  bodies  are  in 


conjunction*  and  therefore  moving  transversely,  their  q>ectn  are 
merged  into  one  and  show  nothing  unusual.  More  usually,  however, 
only  one  comi>oiient  is  su&iently  luminous  for  its  spectrum  to 
appear;  its  orbital  motion  is  then  detected  by  a  periodic  change  in 
the  absolute  displanment  of  its  spectral  lines.  Up  to  X905,  140 
spectroscopic  binaries  had  been  discovered ;  a  list  of  these  b  given 
in  the  Uek  Observatory  BuUetint  no.  79.  Details  of  the  cakruTated 
orbits  of  6j  spectroscopic  binaries  are  given  in  PMicaHons  ef  the 
AUegkmiy  Observatory,  vol.  L  Na  21.  According  to  W.  W.  Campbell 
one  star  in  every  seven  examined  is  binary. 

A  continuous  gradation  can  be  traced  from  the  most  widely 
separated  visual  binaries,  whose  periods  are  many  thousand  years,  to 
spectroscopic  binaries,  Algol  and  fi  Lyrse  variables^  whose  periods 
are  a  few  houre  and  whose  components  may  even  be  in  contact, 
and  from  these  to  dumb-bdl  shaped  stare  and  finally  to  ordinary 
single  stars.  It  Is  a  legirimate  qieculation  to  suppose  that  these  in 
the  reverse  order  are  the  stages  in  the  evolution  of  a  double  star. 
As  the  simple  star  radiates  best  and  contracts,  it  retains  its  angular 
momentum;  when  this  is  too  great  for  the  q>beroidal  form  to  per- 
sist, the  star  may  ultimatelv  separate  into  two  components,  which 
are  driven  farther  and  farther  apart  by  their  mutual  tides.  Tidal 
action  also  accounts  for  the  progressivdy  increasing  eccentricities 
of  the  orbits,  already  referred  to.  This  theory  of  the  genesis  of 
double>stan  by  fission  is  not,  however;  unsvosally  accepted;  in 
particular  objections  have  been  uiged'by  T.  C.  Chamberlin  and  F.  R. 
MoultoiL  It  is  true  that  rotational  instability  akme  is  not  com- 
petent to  explain  the  separation  into  two  components;  but  the  escist- 
ence  of  gravitational  instability,  pointed  out  by  J.  H^  Jeans,  enables 
the  principal  difficulties  of  tbe  theory  to  be  surmounted.  Whilst 
there  is  thus  no  well-defined  lower  limit  to  the  dimensions  of  systems 
of  two  stars,  on  the  other  hand  we  cannot  set  any  superior  limit 
either  to  the  number  of  stare  which  shall  form  a  system  or  to  the 
dimenrions  of  that  system.  No  star  is  altogether  removed  from 
the  attractions  of  its  neighbours,  and  there  are  cases  where  some  sort 
of  connexion  seems  to  relate  stare  which  are  widdy  separated  in  nace. 
A  curious  case  of  this  sort  is  that  of  the  five  stan  fi,  y,  A,  «  aiKi  ^  of 
Ursa  Major.  These  have  proper  motions  which  are  almost  identxal 
in  amount  and  in  direction.  The  agreement  is  too  dose  to  be  dis> 
missed  as  a  mere  coincidenoe,  and  it  u  confirmed  by  a  correqxMiding 
agreement  of  their  radial  motions  determined  by  the  spectroscope; 
and  yet,  sedng  that  fi  and  f  Ursae  Majoris  are  19*  arart,  these  two 
Stan  must  be  distant  from  each  other  at  least  one-tnird  of  the  dis> 
tance  of  each  from  the  sun;  thus  the  memben  of  this  singular 
group  are  separated  by  the  ordinary  stellar  distance^  and  probably 
each  has  neighbours  not  bdonsing  to  the  system,  which  are  closer 
to  it  than  the  other  four  stare  of  the  group.  Further,  E.  Hertsqirung 
has  shown  that  Sirius  also  bdongs  to  tnis  same  system  and  shares 
its  motion,  notwithstanding  that  it  is  in  a  nearly  opposite  part  of 
the  sky.  It  is  difficult  to  understand  what  may  be  the  connexion 
between  stare  so  widdy  separated ;  from  the  equauty  of  tbdr  motions 
they  must  have  been  widely  separated  for  a  very  long  period. 

0(  multiple  Stan  the  most  famous  is  $  Orionis,  situated  near  the 
densest  part  of  the  great  Orion  nebula.  It  consists  of  four  princ^Md 
Stan  ana  two  faint  companionsi  From  the  more  complex  m,^ 
mtems  of  this  Idnd,  we  pass  to  the  consideration  of  star-  aZtn. 
clusters,  which  are  systems  of  stan  in  whk:h  the  compo- 
nents  are  very  numerous.  When  examined  with  a  telescope  of  po^'er 
insufficient  to  separate  the  individual  stars,  a  cluster  appeare  like 
a  nebula.  The  '*  beehive  cluster  "  Praesepe  m  Cancer  is  an  exainple 
of  an  easily  resdved  cluster  composed  01  fairiy  bright  stars.  The 
great  cluster  in  Hercules  (Messier  13),  on  the  other  hand,  requires 
the  highest  tdescopic  power  for  its  complete  resdution  into  stars. 
Doubtless  with  improved  telescopes  many  more  apparent  nebulae 
would  be  shown  to  oe  dusters,  but  there  are  certainly  many  nebulae 
which  are  otherwise  constituted.  Many  of  the  dusten  are  of  very 
irregular  forms,  dther  showing  no  well-marked  centre  of  condensa- 
tion, or  dse  condensed  in  streams  along  certain  lines.  There  is, 
however,  a  wdl-marked  type  to  whk:h  many  of  the  richest  clusten 
belong;  these  are  the  i^mmar  dusters,  Tney  have  a  symmetrical 
circular  shape,  the  condensation  increasing  rapidly  towards  thecentre. 
The  Hercules  cluster  is  of  this  form ;  another  example  is  m  Centauri, 
in  which  over  6000  stan  have  been  counted,  comprised  within  a 
circle  of  about  40'  diameter.  These  clusten  present  many  unsdved 
problema  Thus  Perrine.  from  an  examination  of  ten  i^lobular 
clusten  (including  Messier  13  and  m  Centauri),  has  found  m  each 
case  that  the  stan  can  be  separated  into  two  Classes  of  magnitudes. 
About  one-third  of  the  stan  are  between  magnitudes  11  and  13, 
and  the  remaining  two-thirds  are  between  magmtudes  IS'5  and  16-5. 
Stare  of  magnitudes  intermediate  between  these  two  groups  are 
almost  entirny  absent.  Thus  each  duster  seems  to  coosut  of  two 
kinds  of  stars,  which  we  may  distinguish  as  bright  and  faint;  the 
bright  Stan  are  all  approximately  m  one  standard  siae,  and  the 
faint  Stan  of  another  standard  siae  and  brightness. 

The  question  of  the  stability  of  these  clusten  is  one  of  much 
interest.  The  mutual  gravitation  of  a  brge  number  of  sun  crowded 
in  a  comparatively  small  ^>ace  must  be  conriderable.  and  the  indivi- 
dual Stan  must  move  in  irregular  orbits  under  their  mutual  attrac- 
tions. It  does  not  seem  probable,  however,  that  they  can  escape  the 
fate  of  ultimately  condensing  into  one  confused  mass.  If  this  sur- 
'  mtse  be  correct,  we  are  witnessing  in  clusten  a  countcr^'procesa  of 
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Cehft)  and  Stain  bJ  Jtori.— The  brighter  lUn  ibow  m 
muked  vuiety  at  colour  io  theii  ligfat,  ud  with  the  lid  of  a 
^^^  teletcope  h  Kill  grailer  divetiily  ii  noticeable.  It  a, 
^'^^'^  however^  only  tb«  red  itui  tlut  form  a  dciriy  muked 
clui  by  tbenudvet.  For  purposa  of  precoc  ■dcnlilic  invotigi- 
tioD  the  Uudy  of  q>ectn  u  generally  more  mitable  Uus  the 
vague  and  uauliifaclory  alimats  of  colour,  which  diflcr  with 
diSennt  obiervcn.  Of  the  Casl  migniiude  red  itaii  Antaro 
fa  the  moat  deeply  cotourrd,  BeUlgeui,  Aldebaran  and  Aicturua 
being  •uccenivdy  Icn  oin^icuouily  red.  Systematic  atudy 
o(  red  Mn  data  from  the  publiutioo  in  1866  of  Schiellenip'i 
Cttahtm,  conliining  ■  Ibt  of  Oo  of  them. 


Tbecwots 


»  of  double  n 


I  etttn  exhibit.cocnpkiBeTitaTy 


A  pHsble  chan^  of  co 


brilliant  white  itva  frequently  have  a  Uue  attendant^hu  ia 
iulaucd  in  the  cne  of  Itegului  and  RIgcL  That  the  cfled  i>  due 
loanaldiffeRncBia  the  character  of  the  light  from  ttnlwoGonpo- 
ncnti  haa  been  abcM  by  aputnim  aaalyiii,  hut  il  ia  pnibaUy 
OUEfsnttd  by  GODtmt- 

TSe  ocnurena  of  chaan,  dlha  peiiodlc  or  Imgular,  la  the 
colour  of  individual  Rirm,  hu  bcco  luipeeted  Woany  obaeiveii! 

n  the  cue  of  Sir&a  la  lutnntthy.    In 

ft  bt«  a  typical  white  or  hlidih-white 

wTiteniEfcrlollaiiedorhay.  There 

_  ub(  am  to  th*  prsdie  alguificance  of  the  wocda 

HI  the  fact  that  Ptotemy  1  Im  ■  Siriui  irith  Aalarea,  Aide- 
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,.__d  with  aU  the  other  bri^  Ran  whieh  are  •'yellow"' 

ttiiA.)  leeoa  altnoM  concluiive  that  Siriui  waa  then  a  redilar. 

When  examiwd  with  the  ^xctmacope  the  Ught  of  the  itan  ia 
foupd  ta  reaemhlc  gcornlly  that  of  the  aun.   The  apectnun  con^ata 
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'!*'**'  lea  munber  of  dark  abaorpCian  Hi 
"■"■         the  caie  of  the  luB,  -'■■-  '-<:——  ■ 
whid  might  he  tolid,  liquid,  oi 
and  Kn  Ihiou^  an  actm   ' 

leveali  to  ua,  and  in  it  the 
hat  btea  detected  in  identif) 


■pectra  of  about  forty  ita 
phoLography  to  the  atudy  of ' 

eariieit  I>  that  due  to  A.  Sec 

mam  conhrnied  thii  claaiifir 
Qw  iodudea  moat  of  the  bi 
Bigel,  At-:  it  ii  character 
wludi  an  often  the  only  ab* 
the   "Solar"    Harm,   ai   Ca 


It  body 


fading  off  lowardi  the 

a  relali^y  low 

bandid  apecira.  but  the  bandi  diSi 
fmiD  th«r  En  the  Ihitd  type,  and  . . 
n  aft  alto  believed 


aumerout  fine  lioei.  moatly  due  to  vapoura  of  iKtala.  The  great 
maiontyoftheviiibleatantielong tothetehnt twotypea.  TVpellU 
cv  "Antaiian"  atan  aR  of  a  nddiih  colour,  auch  at  ADtatea, 
Betelgeiu,  Min.  and  ouny  of  the  long.period  varbhiea.  The 
■pectnin.  which  doaely  memblea  that  oTa  bukm,  ia  marked  by 
uutingt  or  baodi  of  Lnea  tharply  bouoded  on  the  vklet  aide  and 

,.j:J;  .. 1.  .1. .     I.  v.,  been  ihown  by  A:  Fowler  that 

oiide;    ihb  probably  lodicatea 

.  ^ .  J  high  tempexature  all  conipoundi 

ittd.     Type  IV.  alu  connMa  of  red  Haia  with 

--  -''-  ' ^%  difler  in  arTaogenienl  and  ar ■" — " 

'.  and  are  iharTay  bouoded  o 

lielievtd  to  have  a  aw 

■uiiacfl  tempeniun.  and  the  band»  aie  attributed 

a1  FAmnniinHA  at  rarbon.      About  JJO  Tyj 


, Type  1.  _ 

and  kfiriiifn  nan  n«pec1i«ly.     The  fo 

called  "  Orion  aian,  at  all  the  brighter  Ban  in  that  cmitellalioi 
with  the  eaoeption  of  Be iclgeux  beiooa  to  the  hctiua  type  Hriiun 
■tan  are  generally  cofliidcred  to  be  the  hottest  and  moat  luniinoui 
On  lAoortion  to  aiie)  cf  all  the  flan.  Type  II.  ia  now  aubdividn 
iato  "  Piacyon,"  "  Solai "  and  "  AictwiaB    nan.  The  "  Ptocyoa ' 


m  a  tiandtian  betwcn  Type  I. 

... he  hnea  of  caldiuu  beadea  Uul 

la  lapoctant  variety  of  Type  III.  tpeetra  haa  been  r 
'bich.  aa  wdl  at  the  uaual  ^Hocpdoa  banda,  br^hi  e 


Swm" 


hydncen  appear;  Man  having  thia  partieular  tpecinnn  are  alwaya 
■ariabk.  Finally,  a  fifth  type  hai  h«  addedTlbe  Wotf-Ra}« 
•tan:   theee  abow  a  nactnim  cmaed  by  the  uwal  dark  liab  and 

banda,  but  ihowing  alao  bright  emiiHOP  band*  o'  blue  and  veOov 
light.  About  too  Wolf-Riyei  nan  an  ksown.  of  which -rVcionjn 
ii  ibe  brighten:  they  anconhneil  to  the  reiica  of  the  Milky  Way  aad 
the  htagellanic  Clouda.  (S«  PlAHat.) 

" -'  ■ '  ""iri.— The  abmite  oi  the  ditdocti«  Gaei  <d  aa 


enonnoua  qnantitiea  of  energy  by  raflfiatiiig  tbor 
Oidinaiy  eolid  or  Uqiud  iiiimii  would  oS  xry 

Sl'i^  -"....-»....«.. 

heat.    It  waa  ihc , 

equlllhriuu  by  the  mutual  gi 
jMItr  through  radiating  beat 

Blage  of  a  atar'a  hiilery 

uTdlffi    ' 


ain  the  heat.    Thuani 

depnidB  on  the  oiaaa  of  the  atL 

1 i-j   ^t^Laoe'i  theory  ia  o 


B 10  doing  tnufomu  poten^l  oinry  iMv 
HooecLane  that  a  mtm  ot  gaa  Erid  b 
.1  _»:•.,;...  fji  |[j  [^na  actually  gnwi 

:haI1oa>  by  mfiaiiow.  Ths 


of  cvolulloB  and  the  order  In  whld  the  vi 
another,  but  the  loUowing 
generally  accepted  view. 


lod  then  the  hydngen,  the 
and  the  Mar  paiaeo  lecen 
by  Sirioa,  Procyon,  the  Sun, 


alage  c^  developnent  and  la  precede  the  bcHiiin  itnn  in  ch 
of  evolulioo ;  in  that  caie  they  are  in  the  sage  whea  ih 
nnire  la  still  lisng.    Type  IV.  (carbonjMua  an  ptn 

man  d^ectly  Ibe  iDlar  aCan  than  tha  AnEarian,  If  the  latta  are 
convdeied  to  be  in  an  eaily  Mate  thia  prwota  m  diAcnlty;  bn 
if  both  Antaiian  and  carticD  Man  an  hod  to  be  evolired  frao  mitt 
we  may  couider  them  to  be,  not  tucccvave,  bwt  cvaTH 
of  devdoanent.  the  chemical  conatitDtion  of  the  aur  dtdcBu 
er  it  ihad  paaa  into  the  third  or  fourth  type-    The  Wf^ 


S& 


Dnaty  af  ^drr. — IntoeaHnt  light  u  thrown  00  the  qweMitm  d 
he  phvHcal  Kate  of  the  atan  by  aonic  nndcMv  wbid  we  Boan 
iitoiheirdenaitiea.  The  mean  densty  of  the  HD  ia  ahoat  1 )  bwa 


that  of  water :  but  many  of 
have  much  lower  dene"*— ■  ■ 
Wc  havn  neoenaiily  to 


ibcortih  ind  pcifadc  dm*  h  tatova.  ud  ihatlw  jaaBa,  tta 
known. the  Hin  of  th*  iMiri  oa  be  docniuncd;  but  il  abnluis 
xnitioai  of  o«  omixiiiail  lnvt  beea  nbicntd,  balk  ihimh  an 
tx  dctcnniiwd  •tpanul)'.)  But  «vtn  wbco.  u  la  nKM  cuii.  the 
»n1Ui  it  iinkBown  or  iwxililii,  tlM  nllo  at  tbe  brigtrtn^  te 
Jie  DuiH  can  Ik  iccHiUcly  bund.  Thai  it  t>  louad  thn  Pnxyoa 
pva  about  tbna  fima  •*  much  llgbt  u  tl«  BID  la  pcopenkw  to 
ta  nuo,  Sihut  mbout  mOtta  tJoKi,  ■>■]  t  OrioBk  mac  thu)  tee 
Lbousod  tiina.  Id  tbcK  CHca  cvkkntly  dthtr'  tbe  KM  hu  a 
crairr  intriuic  briUiucy  pet  iqiMM  mila  ol  miu*  tb*B  tba  MB, 
jruttudcoK.  FnbablT  Doth  (SUM  mntribiite.  Tba  pbcwmim 
3[  iDng-pcriod  nnbl«  ibow  thu  tht  nrim  britUtocy  mar  vary 
itiy  grutlii.  ena  in  cbi  ana  Mw.  Tbt  Orion  Man  Ihii*  tba 
biifseH  leiniientiinsliIlaBdhanndiainallrtbaEnattMHrfKa- 
luminQNiy,  but  tlM  otm  bdlEuiey  of  f  OrimJa  In  pniianlon 
to  it>  iDM  munba  maiahr  dna  to  ■  mail  fitoKly.    Foe  the  Alnl 

denihy,  for  froD  the  dnntian  ol  the  edipaeaa  unTDiiDatB  csd 
of  tbe  lia  of  the  itai  may  be  made.  X.  W.  Kgbatt  condud 
Ihii  way  that  the  aKnge  deniity  of  tbe  Algol  variabka  and 
rdiFSLDg  ooonudBU  fa  about  aoe^ffhtJi  thet  ol  tbe  hul 
a  Lyrae  G.  W.  Myeta  found  a  denilty  a  little  lea  than  tbet  o 

the  denihy  It  aRalaly  Dull,  but  J.  H.  Jcaaa  baa  tboni  thL. 

thia  type  df  Aaj  Che  aj^iuaent  la  open  to  theoretical  objection,  a^ 
that  Hyvn'a  refulc  caaoot  be  accepted. 

Tbere  are  aiany  lUcs.  hovever.  ol  wUdi  tha  laliJiliMW  I 
than  that  gf  the  tua  In  praponliia  to  the  inaa.  I^ui  the 
companion  of  Slihu  il  of  Deai 
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k.   The  pboUmpUc  netbod,  ha*ev_.  _._    „ 
mUta  el  ettuBTpieclabii,  and  la  likely  to  be  uaed 
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3  fmm  one  ptit  ol 


Ditlaiicti  and  Paralliatt  .j 

annually  iU  paLh  aiound  tbe  aon,  and 
ilB  orbit  to  anotber,  tlie  diiectiaD  Id  w 
chucea.  In  fact  tbe  relative  poaftlona  aie  the  Mme  ta  if  the 
earth  remained  fixed  and  tbe  War  deKriW  an  oitnt  equal 
that  of  tbe  euth,  but  with  Ibe  ei^ilacenieot  alway*  oactly 
revennL  Tlie  Mat  Ibui  appeus  to  describe  a  imall  elllpH  in 
the  ihy,  and  Ibe  neater  the  War,  tbe  iaigei  *ili  tbb  tUipK 
tppai.  Tbe  peauat  ditplacement  of  the  atai  ttoa  Its  mean 
poiitian  (the  loni-aiia  majoi  o(  tbe  dlipse)  ii  called  iti  patallai. 
If  r  be  tbe  paiallu,  aod  R  the  radioa  of  the  eartb's  Dibit,  the 
dialance  of  the  War  it  R^  t.  The  detominatian  of  Btellar 
pacallanl  il  1  mil  ter  of  great  difficulty  c 
neat  of  the  ancie  10  be  ouaaured,  for  in  no  ca»  does  tbe  parallai 
amount  to  I ';  moreover,  there  ii  tlirayi  an  added  difBculty 
In  detenninlng  an  annual  change  of  poaitlon,  for  aeaaonat  bj- 
atnunental  changes  aie  liable  to  give  rise  to  a  ^mrlous  effect 
wblcb  will  alu  have  an  annual  period.    Vtiy  apcdal  precautiona 

compare  obaervaliona,  lay,  of  a  star  on  tbe  meridian  In  wlnt< 
at  6  p JD,  with  observations  of  the  aan»  star  in  lummer  on  tt 
meridian  at  6  a-m.  Tbe  Gnt  detcnninalion  of  a  Kellar  panJIu 
vat  Biide  by  F.  W.  Boael  b  the  years  i3j;-iS40,  using  a  hclio- 
meler.  He  chose  for  his  puipcec  the  binary  star  61  Cygnl, 
which  was  Ihe  star  with  the  most  rapid  appuenl  motion  then 
known  and  therelore  likely  to  be  fairly  ntu  OS,  altlMnigb  01' 
of  the  uitb  magnitude.  He  found  for  it  a  paraBai  o(  o-js' 
value  which  agrees  well  with  more  nv  * 
T.  Henderson  at  Ihe  Cape  of  Good  Hope 
of  a  Centimi,  but  his  resultmg  value  1' 
Ugh.  Men  accurate  deUnniDalbni  have  (bown  that  this  star, 
which  is  tbe  third  brightest  star  in  Ihe  htAvms, 
of  0-75',  this  indicates  that  its  distance  ia  35,000, 
So  far*  as  is  known  a  Centauri  is  our  nearest  neighbour. 


Wyield 

y  luoe  metboda  is  cbe 
r  meaauied  and  the  auit  iritb 
in  the  true  paraLlaa.  Che  mean 
muat  be  added  to  this  rdative 


hat  it  ia  quire  the  ocepcion  fur  a  aCar  taken  at  randor 

Lppredablc  parailaa;  parlicularW  il  a  atar  baa  an  ordinarily 
tfopa  motion.  It  la  Ukely  10  be  *Biy  ifiitant.  Still  excep 
:., 1_ mpeiriioo  —  ' -' 

'tbe  adv 

■eof  a  on ,_. 

iooeCric  method  uaualty  only  two  acara, 

Ihii  taUe  an  collsEted  tha  r— -"™  aad  ctha  ^la  of  all 
' "-"-  Ibe  moN  pnbabla  value  ol  the  piiallax  eiceeda 

'  ct  of  atara  bidDiU  ia  such  a  Ub  hat  nei  been 

"  formedy  pniriiioaany  acoepted.  have  been 

' ^  be  too  atrwly  eaphaBied  that 

e  aubject  to  a  lu|e  probable  aroc. 

. abksiorlsleai  than -001':  but 

ethers  in  tbe  list  it  cangea  up  to  *o^'.   To  conven  parallaies 

^Btance  of  |8|  biUios  adka.  or  iOMao  6m*  the  dinaniz  ol  Ibe 
''  "itbeeuth.  Aparallaaolo«i'dencilaadiiiaiiccahundfed 

. great,  and  so  od.  the  diatance  and  parallaa  bang  Invencly 

proportioiuL    A  unit  of  length,  which  is  otlen  used  la  mcaauring 
ateJLar  dliCaaces,  is  Che  litjii  yar  or  diarance  thac  light  ttavela  La  a 
-,  It  it  lathsl^  Chan  Bi  billion  miles. 

StofiiwO  Lati^  ParaHaz. 


Star.. 

Poritlon 
RJLDec 

Mag. 

M^ 

P^ 

AucWicy 

fta-:  : 

LacMJ.     . 

ill 
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1 
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Se.R 

4 

iH" 

iSfp 

niB- 

lidGi 

E.  E.Ban 
eUeiinier 

urd:C— F.  L.  Chate: 

Che  brightnt  Kara  or  thoae  with  an  especially  large  proper  molioa. 
Neither  criterion  i>  a  guarantee  that  tbe  Mar  than  have  a  mstur. 
at^  parallax.  BrighlAcss  is  particulariy  deceptive;  thus  CaiK^ui, 
tlie  aecond  bnghreal  star  In  tbe  heavens,  hat  probably  a  parallax 
of  leas  than  04t',  and  10  alto  baa  Rigd.  These  two  Bars  muit 
have  an  iatrinik  brilliancy  enomiDuily  greater  than  chac  of  the  tun, 
for  if  the  tun  were  removed  to  ncn  a  distance  (pacallax  o-oi'). 
it  would  apprar  to  be  of  about  the  teach  mapitude. 

Although  the  panllaiea  hitherto  measured  have  added  greatly  to 
our  general  knowledge  ol  BeDar  dlHances  and  absolute  luminoutiet 
of  stars,  a  collection  of  letuHt  derived  by  variout  obiervert  chooiing 
■peciallyielected  Ban  b  not  suitable  tor -"■—~i  ■< — -™-     '^'- 

foini  pUn  by  F,  L.  ChaMt.  M.  F.  Smith  e 

avai^ble  data.   The  atari  cboacn  were  ' 
moilona  grealer  Chan  40',  obaervable 


E\£n(  rait  Trant- 


a irich Che mnidian  circle.  Theieiulca  |  icuntf:  'I"  ■""^T?;?^ '^°*''^'^^'''iJ,°,'^[''^,"i^*"" 

cfaangea  bi  Che  [BMiument.    Nowadayi  tbe  determination  it  mure    should  be  made  wiih  a¥iew_Ki^detenmniiiBall  ihe  aara  wh«h  have 
wJly  made  by  maturing  the  dliplacemeot  of  the  ttat  relatively    an  appreriable  pamllam.  Th«u  now  made  potBble  by  photography. 

..  .L oundlng  It.     Hhteno  the  heliometer  has  been    U  three  plalea  tor  three  lett  of  eipoeuiia  on  one  plate)  are  ukenat 

iiedforIhUpurpote,D.Cill.  W.  L.  Elkin,  B.  E.A.     IntervaU  oT  tii  moniha.when  ihe  "f" 'ntbe  "eipm  haw  thm 
haw  made  char  important  detemunailona  wich  I  maiimum  pajallacl*;  ditpJacemenct,  the  6rB  and  Ihud  [^ta  terva 


only  milB  u  scquifiital  with  tlw  m 

kara  peffa|»  the  cfiMribudoD  uid  lumnoBtia  of  the  wL 
■phcR  <]f  ndiiit  nty  light  yvan  Ccormpoadiiu  to  ■ 
■boot  o^*).  but  ol  Iba  ttTocton  at  tha  millioii-CoU  Er 


STAR 

LiurliL    In  tin  t»hl«  I*  ^K—  ■  iiM  af  the  Nin 
L     fli  llic  majority  of  Ihc  ittrm  ftppeuing  ui  this  luQ  b  d 
2lvi  ml*  Lvfi  iVD^  JVidui. 


J"™^  ituHata  ef  Slari.— The  woifc  of  cmUloguIog  the  UUI 
knd  detuimruDg  their  euct  positions,  wbich  ii  bcLDf  piuMcd 
OD  ao  targe  »  %c$}t,  n&tunJly  leads  to  (he  detenninatioo  <4  their 
ptoper  motiojiL  The  problem  is  greatly  coapllcaled  by  the 
fact  tliat  the  equator  and  cqulDox,  to  vrhidi  the  obecrved  posi- 
tion) ol  the  itan  miul  be  letelRd,  are  Dot  lUtlonacy  in  (pace, 
and  in  iact  the  movemenUof  these  planes  of  rIcrdcc  can  only 
be  dctennined  by  a  diacriuioD  of  the  obteivuloikt  of  Kara. 
Halley  wai  the  but  to  nopcct  Emm  obtervuion  the  proper 
motioni  of  the  itati.  From  OHnpuiioii*  between  (he  observed 
places  ol  Arctuiui,  Aldebann  and  Siriut  and  the  place)  anigned 
to  them  by  Alnmndrim  aalroaomera,  he  wu  led  to  the  opinion 
that  all  thne  art  moving  towudi  the  south  IPIiU.  Tniu,  171S). 
Jicqua  Caaiiii  alw  proved  that  Arctunis  had  even  tince  tbe 
time  of  Tytbo  Qnlie  ihif  ted  Gve  rainuta  in  latitude;  for  n  BoOIii. 
which  would  have  ihared  in  the  change,  if  it  had  heeo  due  to  ■ 
motion  ol  the  ecliptic,  had  not  moved  appreciably.  It  ■» 
eariy  lealiied  that  the  proper  motions  of  the  itan  wen  chuga 
of  position  relative  to  the  lun,  and  that,  it  the  tun  had  any 
motion  of  its  own  ai  compared  with  the  aurrounding  tun 
sa  a  whole,  tbia  would  be  ^ovn  by  a  general  tendency  of  the 
apparent  motions  of  the  atars  to  be  directed  away  Irnm  (he 
point  10  which  the  lun  wai  moving. 

To  determine  proper 
of  pnxition  are  accoTdinviy  of 
vafuable  o[  Iheie  ii  Bndley'i 
Gieeowich  about  1750-17611  - 
to  modern  melhodi  by  A.  Am 


ainina  4»o  Otn  within  52*  of  the  nonh  p 
between  11106  and  1016.  TXia  lui  been  R-Teduccd  by  I 
and  W,  G.  Thackeray,  and  proper  motiona  derived  by 
with  modem  Greenwich  obicTvaiiona.    A  very  exleniiw 

CJialogitei  hai  been  made  by  Lewii  Bob.  The  reiulti 
hit  Prdimaury  Ctnml  CalaletM  (1910).  which  cc 
mmioni  iJ  61M  Itan  llilly  umfnnnly  diBlibuled  o' 


'J;.*^ 


The  nar  wHh  the  gi 
by  J.  C.  Kancyn  on  I 

e(  (he  iky  equal  IB  U 


naked  e^ 


''.Ji 


ijrge  proper  m< 


diameter  of  the  lull  n 


Nan^ 


(ErMani     ! 


RA. 
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trauvene  to  the  line  oF  sght.  The  greiteH  ndial  vekicitn 
have  yet  beea  lound  aie  about  6a  m.  per  tecond:  tcveni 
(GiDombridp  iSjo  amon;  them)  have  ndial  apeeda  of  ibb  am 
The  nam  of  the  Hrlijm  type  of  Bpectnim  are  remarkaUe  ta 
imallneH  of  their  vdociliH:  from  ipeclroecoDBC  obtervaikOi 
over  to  Ran  o[  thi>  clan.  J.  C;  f^V^'p  and   E.  8.  Fiw 

ini  (o  W.  W.  Cam^bdTibe  avenge  nlodly  tT^Ke  ol  a  ■ 

Wh^n'^e  proper  motioni  of  a  coouderaUe  n 


CaniiMaiot.   The  > 
thii  tendency  a  -'- 


I  obierved 


AcconUn^iy  this  mca ,. 

been  more  sener^y  regarded  from 

fin  the  oofKiaite  direction — towat 

sun  relatively  to  the  itan.    In  wnat  idibvi 

relative  motion  as  a  motion  of  the  >un  or  of 

[or  there  ia  »  real  dlninction  between  the  1 

of  the  problemfv  which  hat  engaged  a  lar^ ^ 

of  aKToniHiKn  in  the  kit  century,  has  been  tbe  daeraiaain  ti 
the  direction  of  tUt "  aslar  motion." 

The  fim  attempt  to  detemi 
towards  which  the  aolar  motion 
in  ITSlbyarWiUiamHencbel. 
molunt  oi  onlv  se ■- 

tBos  from  Matltelyne't  catalogue  of  tbe  proper  Emiofia  (if~wiu.i 
(published  in  ink),  he  found  the  poaiion.  ILa.  laj*  jj-  a^  Dk 
44*  JV  N.  The  syitemalic  tendency  tl  the  pn>per  moiinH  ii  *> 
marlud  that  the  motiona  of  a  very  few  atan  are  qviw  buAchie  ro 
fix  roughly  the  position  of  the  aolar  apen^  but  atlempci  to  bi  m 
potion  to  within  a  (ew  dcircet  have  failed.  wKwiibaea^iH  ibc 
many  thoutanda  of  dctennined  proper  inotiDiia  tvdw  anla^c 
The  diflKullKt  of  the  determination  are  twofold,    Thoe  w  a  ikai 

motioni  the  two  dcteriAinations  muit  MnteraHy  be  m^e  vsu)- 
taneouslyi  and  both  depend  very  conaider^bly  on  the  apicauoe 


Ebedaen 

tbe  aolar  apei  fas 

ilnugh  hit  data  wen 

tnd  by  modem  reHaicbct.     Aiaui  n 
' — le  of  the  pi —  -■ 
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correctioiis  reqaired  by  the  catalogues  compaied.  But  further,  if 
these  practical  diAcultiet  could  be  coiuidered  overcbme  in  the  best 
determinationB,  there  is  a  vaguenets  in  the.  very  de6nition  of  the 
solar  motion.  The  motion  of  the  sun  relative  to  the  stars  depends 
on  what  stars  are  selected  as  representative.  There  is  no  a  priori 
reason  to  expect  the  same  result  from  the  different  classes  of  stars, 
su^h  as  the  brighter  or  fainter,  northern  or  southern,  nearer  or  more 
distant.  Solar  type  or  Sirian  stars.  There  is  for  example  some 
evidence  that  the  declination  of  the  solar  apex  is  really  increased 
when  the  motion  is  referred  to  fainter  stars.  For  these  reasons 
a  really  close  agreement  between  the  results  of  different  investigators 
is  not  to  be  expected. 

Of  the  various  modem  determinations  of  the  apex,  we  give  first 
those  which  depend,  wholly  or  mainly,  on  the  Auwer»-oradley  proper 
motions.  Setting  A  for  the  right  ascension,  D  for  the  declination 
of  the  apex,  these  are: — 

L.  Boss  A-i7^4S»  D-+43**8 

L.Struve  A-x8*  20- D--|-23*-5 

S.  Newcomb  A-18*  io»  D--|-3i*'3 

J.  C.  Kapteyn  A-xS"  14-  D»-|-29*-S. 

The  large  differences  between  these  results,  derived  from  the 
■ame  material,  depend  mainly  on  the  different  systematic  corrections 
applied  by  each  astronomer  to  the  declinations  of  Bradley.  From 
tne  data  of  his  Prdiminary  General  Catalogue  (1910),  L.  Boss  found 
A»  18^  3*,  D*  +34**3>  Having  regard  to  the  sjiecial  precautions 
taken  to  eliminate  systematic  error,  and  to  the  fact  that  the  stars  used 
were  distributed  nearly  equally  over  both  hemiq>heres,  it  is  fair  to 
conclude  that  this  »  the  most  accurate  determination  yet  made. 
From  the  GroombridTC  proper  motions  Dyson  and  Thackeray  found 
A»i8^20»,  D»+37^  Other  determinations  have  been  made  bv 
O.  Stumpe  Mi/.  Nack.  Na  3000)  and  J.  G.  Porter  {Ast,  Joum.  xii.  pi) 
using,  mainly  stars  of  largie  proper  motions  derived  from  various 
sources;  their  results  are  (tf  the  same  general  character.  Most  d 
the  above  investigators,  besides  giving  a  general  result,  have  deter* 
mined  the  apex  separatel]^  for  bright  and  faint  stars,  for  stara  of 
greater  or  less  proper  motion,  and  in  some  cases  for  stars  of  Sirian 
and  Solar  apectra.  Considerable  divergences  in  the  resulting 
position  of  the  apex  are  found. 

It  will  be  seen  that  the  proper  motion  of  any  star  may  be  regarded 
as  made  up  of  two  components.  The  part  oi  the  star's  apparent 
Sjwsrfof  dispbcement,  which  is  due  to  the  solar  motion,  is  gener- 
tMteS&lMr  ^^y  called  toe  paraUacUc  motion ;  the  rest  of  its  motion 
Moites.  C*-''  '*'*  motion  relative  to  the  mean  of  all  the  stars,  b 
called  its  guitar  motion  (molus  pecvliaris).  Rraarded 
as  a  linear  velocity,  tne  parallactic  motion  is  the  same  for  all  stars, 
being  ecactiv  equaJ  and  opposite  to  the  solar  motion ;  but  its  amount, 
as  measured  by  the  corresponding  angular  displacement  of  the  star, 
is  inversely  proportional  to  the  distance  of  the  star  from  the  earth, 
and  foreshortemng  causes  it  to  vary  as  the  sine  of  the  angular  dia- 
tance  from  the  apex.  To  arrive  at  some  estimate  of  the  speed  of 
the  solar  motk>n,  we  may  consider  the  motions  of  those  stara  whose 
parallaxes  have  been  measured,  and  whose  actual  linear  speed  is 
iccordingly  known  (disregarding  motion  in  the  Une  of  sight).  If  a 
lufficient  number  of  stare  are  considered,  their  peculiar  motions 
will  mutually  cancel  and  the  parallactic  or  solar  morion  can  then  be 
derived.  But  not  much  reliance  can  be  placed  on  this  kind  of 
determination.  A  very  weighty  obiection  is  that  the  stara  whose 
parallaxes  are  determined  are  mainly  those  of  large  proper  motion 
ind  therefore  not  fairly  representative  of  the  bulk  of  the  stara; 
n  fact  their  peculiar  motions  will  not  neutralize  one  another  in  the 
nean.  A  better  method  is  to  derive  the  M>eed  from  the  radial 
notions  observed  with  the  qiectroscope.  In  this  way  W.  W. 
Campbell  from  the  radial  motions  of  280  stara  found  the  velocity  to  be 
ro  kilometres  per  second  with  a  probable  error  of  i|  km.  per  second 
[Astrophyskal  Journal,  1901,  vol.  xiii}.  This  result  depends  on  the 
lorthem  stara  only.  By  the  addition  of  the  data  for  southern 
(tars,  so  as  to  obtain  a  distribution  falriy  sjrmmetrical  over  the 
vhole  sphere,  S.  S.  Hough  and  J.  Halm  deduced  a  velocity  of  30*8  km. 
>er  second  towards  the  apex  A-*i8^^,  D»+36*.  The  tpeed 
s  -y/^ry  ncariy  four  radii  of  the  earth's  orbit  per  year ;  thus  the  annual 
parallactic  motran  is  equal  to  four  rimes  the  parallax,  for  a  star  lying 
n  a  direction  oo"  from  the  solar  apex;  for  stara  nearer  the  apoc  ot 
mtapex  it  is  hnediortened.  This  result,  while  it  does  not  afford 
my  means  of  determining  the  parallaxes  of  individual  stars,  exiables 
IS  to  determine. the  mean  parallax  of  a  group  of  stars,  H  we  may 
lasume  their  peculiar  motions  practically  to  cancel  one  another. 

In  researcnes  on  the  solar  motion  the  assumption  b  almost 
ilways  made  that  the  motions  of  the  stara  relatively  to  one  another 
—the  peculiar  motions— are  at  random.  The  correctness  of  thb 
lypothesis  has  long  been  under  suspicion,  but  it  has  generally  been 
iccepted  as  the  best  simple  approximation  to  the  actual  distribution 
)f  the  motions  that  could  be  made.  Naturally  exceptional  regions 
nust  be  recognized ;  for  example,  a  connected  system  such  as  the 
^eiades,  whose  stare  have  the  same  proper  motion,  must  constitute 
in  exception.  There  can  occasionally  be  traced  a  certain  commu- 
lity  of  motion  over  a  much  larger  area.  Thus  R.  A.  Proctor  found 
hat  between  Aldebaran  and  the  Pleiades  most  of  the  stara  have  a 
notion  positive  in  right  ascension  and  negative  in  declination,  a 
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phenomenon  which  he  de^nated  "star-drift."  A  more  precise 
investijgation  by  L.  Boss  has  shown  that  there  b  in  thb  region  a 
"  moving  cluster "  of  globular  form.  The  stare  composing  thb 
all  have  equal  and^  parallel  motions;  about  40  stare  brighter  than 
the  seventh  magnitude  are  known  to  belong  to  it.  The  group 
consisting  of  five  stare  of  Urea  Major  together  with  Sirius  has  already 
been  alluded  to;  another  very  marked  group  of  16  stare  in  Perseus, 
all  of  the  Helium  type  of  ^lectnim,  form  a  similar  association. 
Spectroscopic  evidence  has  indicated  that  most  of  the  stare  of 
C>rion  are  associated,  and  share  nearly  the  same  motion  (or  father, 
in  thb  case,  absence  of  motion). 

But,  whilst  recognizing  the  exbtence  of  local  drifts  and  systems, 
and  admitting  the  possibility  of  relative  motion  between  the  nearer 
and  more  dbtant,  or  other  classes  of  stars,  it  b  only  recently  that 
astronomere  have  seriously  doubted  the  correctness  01  the  hypothesis 
of  random  distribution  ot  stellar  motions  as  at  least  a  rough  repre> 
sentation  of  the  truth.  The  hypothesis  was  put  to  the  test  by  f.  C, 
Kapteyn,  with  the  result  that  it  appeara  to  be  not  even  approxi- 
mately accordant  with  the  facts.  Hb  researches  indicate  that, 
instead  of  being  haphazard,  the  proper  motions  of  the  star  show 
decided  preference  for  two  "  favoured "  directions,  -..  - 
apparentiy  implying  that  the  stara  surrounding  us  do  '  ^"^ 
not  constitute  a  simple  system  but  a  dual  one.  The 
motion  of  the  stara  u  the  mean  towards  C^is  Major 
is  thus  a  resultani  motion,  which,  when  examined  more  minutely, 
is  found  to  be  due  to  the  intermingling  of  two  great  streams  of  stare 
moving  in  very  different  directions.  These  two  streams  or  drifts 
prevail  in  every  part  of  the  sky  examined,  and  cdntain  ncariy  equal 
numbera  of  stara;  that  is  to  say,  in  whatever  part  of  the  ^  we  look 
about  half  the  stara  are  found  to  belong  to  one  and  half  to  the  other 
of  the  two  great  drifts.  This  hypothesis  of  two  star-drifts  does  not 
imply  that  all  the  stare  move  in  one  or  other  of  two  directiona. 
The  stara  have  on  this  theory  random  peculiar  motions  in  addition 
to  the  motion  of  the  drift  to  which  they  belong,  just  as  on  the  older 
theory  the  stara  have  peculbr  motions  in  addition  to  the  solar  or 
parallactic  motion  shared  by  all  of  them.  But  the  two  theories  lead 
to  a  very  different  statistical  distribution  of  the  stellar  motionSb 
The  older  one — ^which  may  be  called  the  "  one-drift  "  hypothesis, 
since  according  to  it  the  stara  appear  to  form  a  single  drift  moving 
away  from  the  solar  apex;— requires  that  the  apparent  directions 
of  motion  should  be  so  distributed  that  fewest  stare  are  moving 
directly  towards  the  solar  apex,  and  most  stare  along  the  great  circle 
away^  from  the  solar  apex,  the  number  decreasing  symmetrically, 
for  directions  inclined  on  either  side  of  this  great  circle,  according 
to  a  law  which  can  be  cakulated.  Thb  b  found  not  to  agree  witn 
the  facts  at  all.  The  devbtion  b  unmistakable;  in  general  the 
direction  from  the  solar  apex  b  not  the  one  in  which  rooet  stara  are 
moving;  and,  what  is  even  more  striking,  the  directions,  in  which 
most  and  fewest  stara  respectively  move,  are  not  by  any  means 
opposite  to  one  another.  It  seems  difficult  to  account  for  the  very 
remarkable  and  unsymmetrical  distribution  of  the  motions,  unless 
we  suppose  that  the  stara  form  two  more  or  less  separate  systems 
superposed;  and  it  has  been  found  possiUe  by  assuming  two  drifts 
with  suitably  assigned  velocities  to  account  very  satisuctorily  for 
the  observea  motions. 

The  phenomenon  of  two  drifts  #as  discovered  by  an  examination 
of  the  Bradley  proper  motions  (BriK  Assoc.  Rep,,  1905,  jp.  357),  and 
has  subsequently  been  confirmed  by  a  diacunion  of  the  (^roombridge 

E roper  motwns  (Man,  NoL  JiA.S.t  1906k  67,  p.  34;  1910, 71,0.  A 
ly  an  examination  of  the  stara  of  very  large  proper  motion  F.  w. 


j^son  has  traced  the  presence  of  the  two  drifts  in  all  parts  of  the  sky. 
Tney  have  been  shown  to  prevail  among  fainter  stara  down  to 
magnitude  5^*5,  by  an  examination  of  the  Greenwich-Carrington 
proper  motions;  these,  however,  only  cover  a  region  within  o*  of 
the  north  pole.  Of  the  behaviour  of  stare  fainter  than  magnitude 
9*5  there  is  at  present  no  direct  evidence.  About  10,000  stare 
altogether  were  dealt  with  in  the  above-mentioned  invatigationsL 
The  general  results  indkate  that  one  of  the  drifts  is  moving  (rela- 
tively to  the  sun)  directiy  away  from  a  point  near  a  Ophhichi 
(about  RA  270*,  Dec.  +12%  and  the  other  from  a  point  in  Lynx 
(R.A.  83*,  Dec  +60*).  These  two  points  may  be  called  the  apices 
of  the  two  drifts,  for  they  are  analogues  of  the  solar  apex  on  the 
one^rift  theory;  they  are  about  iio*^ apart.  The  velocities  of  the 
drift*  differ  considerably,  the  one  whose  apex  is  in  Ophiuchus 
having  about  i  i  times  the  ^leed  of  the  other.  We  may  convenbntly 
distinguish  the  two  drifu  as  the  dow-monng  and  fast-movini  drifts 
respectively:  but  it  shouM  be  remembered  that,  since  these  motions 
are  measured  rebtivdy  to  the  sun,  thb  distinction  is  not  physically 
significant.  The  stare  appear  to  be  neariy  equally  divided  between 
the  two  drifts.  The  magnitudes  of  the  stara  are  distributed  in  the 
same  way  in  each  drift.  There  b  also  clear  evidence  that  the  mean 
distances  of  both  drifts  from  us  are  very  approximately  the  same. 
Thus  we  are  led  to  regard  the  two  systems  as  completely  intermingled, 
a  fact  whkh  adds  considerably  to  the  diffic«lty  <^  expbining  the 
phenomena  otherwise  than  as  produced  by  two  great  systeme— sm^ 
verses  they  have  been  called — ^which  have  come  together,  perhaps, 
by  their  mutual  attraction,  and  are  passing  through  one  another. 
The  chances  of  individual  stara  df  the  two  systems  coUtding  are 
infinitedmal.   Until  the  hypothesis  has  been  thoroughly  tested  oy  an 
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the  direclkHU  SR  and  SR'  in  Ibe  niactic  plane,  the 
ii  perKap*  beyond  the  Umita  of  our  teleacqpeL  That  the 
nuiil  have  a  boattiary  in  Ibe  dincliona  SR  and  SR',  we 
y  daubl,  but  nothing  ii  luuim  of  iu  aiupe  or  distance 
i[  in  all  dimtioni  it  mutt  be  br  fnater  than  SP  or  SP*: 
liar  it  u  not  known  wbetber  the  un  ia  near  the  centre 
rife.  That  the  tun  ia  ocarly  midway  between  the  twa 
pUnei  an  be  tettcd  by  comparinc  Ibe  icanleuiliea  o( 
ern  and  louthem  nlactic  henitpfaeiei.  Tbeae  are  lone 
ciy  nearly  equal:  the  iligbt  eicaa  ol  ican  in  Ibeaoulbem 
t  perhipi  implia  that  the  mn  it  a  littk  north  it  the 
lution.    Thii  i>  conbrned  by  the  faict  that  the  Milliy 


mean  louth  plactic:  Utiiude  o(  about  i-^* 
If.  iDiIBui  oi  cuniidrrinE  the  whole  m 


luK^ruyn 


■.  il  not  indeed,  enlinly  Client.    Thin  Kapteyn 
i  evenly  diitrib^jted  over  the  dcy.    Dyion  and 


cr  than  J*)  ihow  ■  marlied  tendency  to  dm 
circle.  The  remit  It  preciady  what  dwulf 
?  thcnry  of  the  ihape  of  the  univene  whici 
t  in  the  Gg.  we  deicnbe  a  iphece  about  S  wjtl 


■le  at  a  dittanca  iKaler  l^n  SP.  f^  rnult  enable*  u>  to  Conn 
Bome  aoft  of  idea  of  the  diaancc  SP. 

On  considering  the  dncribution  of  the  stan  according  to  tlidr 
apectrip  il  appears  titat  the  T^pe  11.  (solar]  stars  show  no  tendency 

applies  to  Ihe  brighter  aiars,  for  we  have  very  iittle  knowledge  of  the 
spectra  of  Stan  fainter  than  about  magnitiHM  7-5.  Tbe  eaplanalion 
indicaied  in  the  last  pangnpb  epptiea  to  thia  case  also  Type  ff. 
Stan  aiv  in  geneni  much  less  intrinsically  luminoua  than  lypo  I., 
so  that  Ehr  stan  known  Id  be  of  this  typemnsl  beoomnmtivtly 
nnnl  us,  lor  olhcrvise  they  would  appear  too  faint  to  have  their 
spectra  determiniil.     TTiey  are  •coMtlingly  within  the  snhne  of 


Lccnnfinc  ID  F.  McCban,  nf  III 

ir^  Ihe  galactic 
w  nuiETiilude  Id  3-5 


nghln^n 


le  sky:  Tyos  IV.  a 


[n  the  Milky  Way  and  Iht  remaininE  jt  art  in  Ihe  Magella 
ClDudi  (iwo  Urge  elusten  in  Ihe  sautEeni  hemisphere.  wGich 
semble  the  Milky  Wi-- ' -'     r— <-■•■—  ■*■-  •— 


jmplele.  for  of  the  91  knowa  st 


lET^ype  "  CWolf- 

o  the  pladie  resiois 

:£*M^ll!uilc 


.  — J-Rayet  stan  have  a  nica 
ic  circle  of  only  j-6*.  There  ca 
Mlong  to  the  Milky  Way  cluilei 


fi^tSV'ite'i^ 


cHolhe 


i).    Eicluding  Ibe  laller. 

_     _     ,J!i^  of'^oX'^ii 

■uEgested  that  the  space  outude  the 
is^lkd  with  them.  It  does  not. 
hdr  apparent  anti-ealactic  tendency 
e  Magellanic  Clouds  spiral  nebulae 
ich  shows  that  there  is  no  essential 
.  and  the  spiral  riebulae. 


rtcd,  the  relative 


A  Elance  at  thr'ntTucy-'l^ivririfirili  ihaiplv  deRned  irregubr 
undariea,  its  .clefts  arid  diverging  spur,  is  almost  suRicieni  to 


a  real  duster  of  st 


be  readily  determiDed  from  the  pan 

nwtiDn.  wnurn.  wnen  not  foresboitened,  is  appnxiinalely '  four 
lima  the  parallax:  but  to  obtain  A  complete  kaoirledge  of  tlie 
distribution  of  stars  it  is  necessary  to  IcDow,  nol  merely  Ihe  mean 
panllas  nf  the  group,  but  alw  Ihe  frequency  law.  ij.  what  ptf>part)on 

poiallai.   One  result  of  KapEeyn's  invetldaiioas  may  be  given  here. 

Taking  ■  sphere  whose  ndius  ii  j6o  U^hl  yean  (a  diiiance  about 

equal  to  that  of  the  average  ninth  magnitude  star),  il  wilt  cnnlain  ^- 

1  star  giving  fn}m  100,000  to  10,000  times  ibe  Ugbl  i>f 'be  son 


m  InereAsinf  number  of  slill  ion  luminous  stan  ii 

e  nearness  of  the  ilan  of  the  solar  type,  which  wi 
■    ly  the  fact  that  Ibeii 


1  they  must 


w  iyp=," 


.bulule  bri^hiness  of  the  solar 

he  tUstance.    As  the  numben  <.. 

Mtly  eoual.  it  Is  clear  Ibal.  at  all  eveni . ,_ 

oumood,  Ibe  solar  stan  must  crealty  oulnumber  the  Sirian, 
RBnkBHCI& — Of  modern  aeral-popular  works  entirely  devolcd 

0  and  covering  the  aublecu  Irealed  of  in  this  anide  Ihe  principal 

1  Simon  Newcomb's  tL  SUui.  a  Smdy  aflkt  '•-' -- 

nutt  also  be  made  of  Miss  A.  M.  Clerke'sTb  . 
and  ed.,  iins),  which  contains  lull  refere 
'rotJrsu  iHilfr^pihyriei,  by  fhe  same  aulho 
rhc  fallowing  worlu  of  Rtereoce  and  cats 

.  of  the  subject;  for.  variable  al 


k.  M.  Clerke'sTb  Syslem  at  It 

....  ....,  _. „  ,0  ortilnal 

nayalsolieca 


with  special 
er-a  "Third 

"vdf  I^Tno."?! 

'gue  of  3734  variable  stars:  ephemerldea 

given  in  tlie  ViMdiataiKknll  of  Ihe 

For    double   stars   see    Bumbam's 

Le^  JfesHfn  *r  Ms  Ji.>l~S^,  vol.  Ivi. ; 

binaries  are  discuised  in  T.  ].}.  See. 

mother  list  will  be  found  in  ticic 

'  spectroscopic  binaries  dis- 

.UmaUry  BtilrHn,  No.  79. 

stars,  Scheincr's  /liJronosricnf  SftcUt- 

■consulted.  The"  Draper Cslalogue," 

K'ves  the  classification  according  to 
ir  the  brighter  stars  Hanari  A  malt, 

di«u'BS"itcliarsiJ«'ire"in  "laiwH'^io  evolStiSr'T'&h"«J? 
"The  Si^ution  of  Solar  Stan," 


For  the  1 
Hanori 


lain.  No.  S4.    A  Ii 


*  '(a!^ 


Wi 


vol.,  I  . ., 

STARATA  SDSSA,  >  town  of  RutsU,  In  the  goveminenl 
of  Novgorod,  s8  a.  S.  of  the  dly  of  Novgorod,  on  tbe  river 
Polisla,  by  means  of  which  and  Lake  Ilmen  it  it  brought  into 
ileamer  communicaliOD  with  St  Fcltnburg,  Pop.,  I5,)}4- 
Brine  qirinp  qn  the  east  of  the  town  were  used  as  a  source  for 
tbesup^y  of  utl  as  late  >*  1865;  at  present  Ihey  are  used  only 
as  mmecal  waten  (teoiperBture  51-54°  F.),  having  ■  great 
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STARA  ZAGORA— STARCH 


resemblance  to  those  of  Kieuznacb  in  Gcnnany.  Some 
thousands  of  visitors  resort  to  them  every  summer,  and  owing 
to  this  circumstance  Staraya  Russa  is  better  built  and  better 
kept  than  any  other  town  in  the  government  of  Novgorod.  The 
inhabitants  are  supported  chiefly  by  the  summer  visitors.  There 
b  a  trade  in  rye,  oats  and  flax  shipped  to  St  Petersburg.  The 
name  of  Staraya  Russa  occurs  in  Russian  annals  as  far  back 
as  1 167.  It  belonged  to  the  republic  of  Novgorod,  and  suffered 
continually  in  the  wars  between  Russia,  Lithuania  and  Livonia. 
It  was  afterwards  annexed  to  Moscow. 

STARA  ZAGORA  (Turk.  Eski-Zagra),  the  capital  of  a  depart- 
ment of  Bulgaria,  in  Eastern  Rumelia,  on  the  southern  slope  of 
the  Karaja  Dagh,  70  m.  N.W.  of  Adrianople,  with  which  it  is 
connected  by  railway.  Pop.  (1906),  20,647.  It  is  surrounded 
by  vineyards,  and  has  also  cloth  and  carpet  manufactures, 
copper  foundries  and  tanneries.  The  production  of  silk  and 
attar  of  roses  is  carried  on  in  the  district,  which  contains  nume- 
rous mineral  springs.  The  town  having  been  almost  wholly 
destroyed  during  the  Russo-Turkish  War  of  1877-78,  was  rebuilt 
on  a  regular  plan,  with  wide  and  broad  streets  radiating  from  a 
fine  central  square,  where  are  situated  the  principal  public 
buildings.  During  the  rebuilding,  important  Thracian,  Roman, 
Byzantine  and  Turkish  antiquities  were  discovered. 

Stara  Zagora,  founded  probably  by  the  Macedonians,  was 
known  to  the  Romans  as  Augusta  Traiana,  but  afterwards, 
to  distinguish  it  from  a  Macedonian  town  of  this  name,  it  was 
named  Beroe  or  Berrhoea.  By  the  Turks  the  name  was  changed 
in  the  17th  century  to  Eski-Zagra  or  Eski-Zaara,  but  after  1878 
the  Bulgarian  name  of  Stara  Zagora  came  into  general  use. 

STARBOARD  and  LARBOARD,  nautical  terms  for  the  right 
and  left  sides  respectively  of  a  ship,  looking  towards  the  bows. 
The  final  part  of  these  is  Old  English  bord,  board,  the  side  of  a 
ship,  now  used  for  a  plank  of  wood.  In  starboard  (O.  Eng. 
sUorhord)  the  first  part  certainly  means  "  steer,"  and  "  steering 
side  "  therefore  refers  to  the  time  when  vessels  were  steered  by 
a  paddle  or  sweep  worked  from  the  right  side.  In  Old  English 
the  left  side  of  a  ship  was  known  as  baecbord,  back  board, 
the  side  of  the  vessel  to  the  back  of  the  steersman.  This  is 
paralleled  in  all  other  Teutonic  languages,  cf.  German  backbordt 
and  has  been  adopted  in  Romanic  languages,  cf.  French  bdbord, 
Baccbord  did  not  survive  in  Middle  English,  in  which  its  place 
was  taken  by  laddeborde  or  latheborde.  In  the  i6th  century 
the  word  takes  the  forms  lerbord,  leerebord  or  larbcrd,  probably 
by  assimilation  to  ster-t  steere-,  and  star-hord.  There  is  much 
doubt  as  to  the  origin  of  the  term  and  the  curious  change  from 
hddebord  to  larboard.  Skeat  {Etym.  Did.)  suggests  that  these 
may  be  two  distinct  words.  The  earlier  form  is  usually  con- 
nected with  "  lade,"  to  put  cargo  on  board  a  vessel,  the  left 
side  being  that  on  which  this  was  usually  done,  lor  the  ship 
when  in  port  would  lie  with  her  left  side  against  the  quay  wall, 
her  head  pointing  to  the  entrance.  If  the  later  form  is  not 
due  to  mere  assimilation  to  starboard,  it  may  contain  a  word 
meaning  empty  (O.  Eng.  gddr,  Ger.  Uer)^  and  refer  to  that  side 
of  the  vessel  where  the  steersman  does  not  stand.  Owing  to 
the  similarity  in  sound  between  starboard  and  larboard,  the 
word  port  is  now  used  for  the  left  side.  The  substitution  of 
this  for  the  older  term  was  officially  ordered  in  the  British 
navy  by  an  admiralty  order  of  1844,  and  in  the  United  States 
of  America  by  a  navy  department  notice  in  1896.  The  use 
of  port  in  this  sense  is  much  older;  it  occurs  in  Manwaring's 
Seaman's  Dklianary  (1625-1644).  In  this  usage  port  may 
either  mean  "  harbour  "  (Lat.  partus)  ^  the  ship  lying  with  its 
left  side  against  the  port  or  quay  for  unloading,  or  "  opening," 
"  entrance  "  (Lat.  porta,  gate),  for  the  cargo  to  be  taken  on 
board;  cf.  "  porthole," 

STARCH,  an  organized  product  of  the  vegetable  kingdom, 
forming  one  of  the  most  important  and  characteristic  elements 
of  plant  life.  It  originates  within  the  living  vegetable  cell 
through  the  formative  activity  of  chlorophyll  under  the  in- 
fluence of  light,  and  is  consequently  an  unfailing  characteristic 
of  all  plants  containing  that  body.  Starch  found  within  leaves 
and  other  green  parts  of  plants  is  assimilated  and  transformed 


with  great  rapidity;  accumulations  of  it  are  carried  as  staidi- 
formers,  and  redeposited  as  starch  in  special  reservoirs  or  portiMS 
of  plants  as  the  period  of  maturity  approaches.  In  this  way 
the  body  is  found  to  gorge  the  stems  of  certain  palms — the  sago, 
&c.— just  before  these  plants  begin  to  form  their  fruit;  it  n  the 
principal  constituent  of  the  underground  organs  of  biennial  aad 
perennial  plants,  tap-roots,  root-stocks,  conns,  bult>s  and  tubers; 
and  it  is  abundantly  stored  in  many  fruits  and  seeds,  as  in  the 
cereals  and  pulses,  in  bananas,  bread-fruit,  &c.  It  occuis  in 
minute  granules  varying  in  diameter  from  -002  to  '185  nuSi- 
metres;  and  the  granules  from  different  sources  have  each  a 
distinct  microscopic  character.  Under  the  microscope  these 
granules  are  seen  to  consist  of  a  nucleus  or  hilum  sunoaoded 
by  layers  arranged  concentrically  or  excentricaily,  and  the 
relations  of  hilum  and  layers  are  the  most  distinctive  features 
of  individual  starches  (see  H.  Gait,  Microscopy  oj  the  Stcrckes, 
1900).  Starch  consists  of  a  white  or  yellowish-white  glistening 
powder.  It  is  only  slightly  acted  on  by  cold  water,  but  under 
the  influence  of  heat  in  water  it  swells  up,  forming  according  to 
the  proportions  of  starch  and  water  a  clouded  opalescent  paste. 
The  soluble  portion  is  called  granulose,  and  the  insoluble  starch- 
cellulose;  from  the  aqueous  solution  alcohol  precipitates  soluble 
starch.  Iodine  acts  on  it  in  water,  producing  a  brilliant  blue 
coloration,  this  reaction  forming  a  very  delicate  and  character- 
istic test.  The  colour  disappears  on  healing,  but  is  recovered 
when  the  mixture  is  cold.  Diastase  and  dilute  boiling  wlphark 
acid  convert  starch  into  a  form  soluble  in  hot  water,  whence  it 
passes  into  a  series  of  easily  soluble  deztrins,  and  finally  into 
the  condition  of  the  sugars,  dextrose  and  maltose.  Chemically, 
starch  is  a  carbohydrate  with  the  formula  (C«Hi^t).,  vbeit  a 
is  four  or  more. 

As  an  economic  product  starch  in  its  separate  conditicm  is  a 
most  important  alimentary  substance,  the  chief  pure  food 
starches  being  arrowroot,  sago,  tapioca  and  cornflour.  In  its 
combined  condition,  in  cereals,  &c.,  starch  b  a  useful  nutritive 
element.  In  its  other  industrial  relations  starch  is  used:  (1) 
directly,  as  a  thickening  material  in  calico  printing,  for  the 
dressing  and  finishing  of  many  textiles,  for  laundry  puipcses 
adhesive  paste,  and  powder;  and  (2)  indirectly,  for  the  pre- 
paration of  dextrin  and  British  gum  and  starch  sugar.  Indtaa 
com,  wheat  and  rice  starch  are  principally  employed  for  the 
direct  applications;  and  for  the  dextrin  and  starch-sugar 
manufacture  potato  starch  is  almost  exclusively  selected. 

In  the  preparation  of  starch  the  object  of  the  maDufactaxer  is  t» 
burst  the  vcgcuble  cell  walls,  to  liberate  the  starch  granvtes.  aad 
to  free  them  from  the  other  cell  contents  with  which  they  are 
associated.  When,  as  in  the  case  of  the  potato,  the  assocatcd 
cell  contents,  &c.,  are  readily  sefxtrated  by  soluiion  and  kn-igatioa 
the  manufacture  is  exccedinglY  simple.  Potato  starch  is  prepared 
principally  by  carefully  washing  the  potatoes  and  in  a  kind  d 
rasping  machme  reducing  them  to  a  fine  pulp,  which  is  deposited 
in  water  as  raw  starch.  The  impurities  of  this  starch— cnlukse. 
albuminoids,  fragments  of  potato,  &c. — are  separated  by  vashiag 
it  in  fine  sieves^  through  the  meshes  of  which  the  pure  starch  akve 
passes.  The  sieves  are  variously  formed,  some  rcvolviRg.  ctihen 
moving  horizontally  or  in  such  manner  as  to  keep  the  maicrial  ia 
agitation.  The  starch  is  then  received  in  tanks,  in  which  it  settles, 
and  so  separates  from  the  soluble  albuminoids  and  salts  of  tbc 
potatoes,  rrhe  waste  pulp  which  passes  over  the  sieve  is  pressed, 
dried  quickly,  and  sola  as  a  low-grade  cattle  food.)  The  settltflf 
of  the  stareh  is  much  retarded  by  the  dissolved  albuminoids,  and  so 
hasten  the  separation  small  quantities  of  alum  or  sulphuric  arid 
are  employed.  Alum  coagulates  the  albumen  and  to  that  exteflt 
contaminates  the  starch,  while  the  acid  acts  on  the  stareh  itself  aed 
is  difficult  of  neutralixation.  After  the  starch  has  settled,  the  bfovff 
coloured  supernatant  liquor  is  drawn  off  and  the  stareh  again  washed 
either  in  tanks  or  in  a  centrifugal  machine.  Finally  it  is  dried 
by  spreading  it  in  layers  over  porous  bricks  (a  process  not  requimi 
in  tne  case  of  starch  washea  in  a  centrifujEal  machine)  and  bjr 
exposure  to  the  air,  after  which  it  still  retains  a  large  propcniaa 
of  water,  but  is  in  a  condition  for  making  dextrin  or  starch-ccfar. 
For  further  drying  it  u  ground  to  a  rough  powder,  and  dried 
thoroughly  in  a  hot  chamber,  then  reduced  to  a  powder  and  sifted 
Potato  starch  is  also  made  by  a  "  rotting "  process,  io  «^ic^ 
potatoes  are  reduced  to  a  pulp  by  slicing  and  are  then  heaped 
up  till  fermentation  ukes  place;  loo  lb  oTpoutoes  yield  15-16  % 
01  dry  starch. 

In  dealing  with  the  starches  of  the  cereals,  there  ip  greaar 
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di/ScuIty,  Cfvnng  to  the  presence  of  glaten,  which  with  water  forms 
a  Cough  elastic  body  difficult  of  aohition  and  removal.  The  diflli- 
culty  is  experienced  in  greatest  measure  in  dealing  with  wheat, 
wrhich  contains  a  large  proportion  of  gluten.  Wheat  starch  u 
aeparated  in  two  different  ways:  (i)  the  fermentation  method, 
which  is  the  original  process,  and  fa)  by  mechanical  means  without 
preliminary  fermentation.  In  the  fermentation  process  whole 
wheat  or  wheaten  meal  is  'softened  and  swollen  by  soaking  in 
water.  Wheat  nains  are,  in  this  condition,  ground,  and  the  pulp, 
mixed  to  a  thiclcish  fluid  with  water,  u  placed  in  tanks,  where  it 
ferments,  developing  acids  which  dissolve  the  gummy  constituents 
of  the  wheat,  with  part  of  the  gluten,  and  render  the  whole  less 
tenacious.  After  full  fermentation,  the  period  of  which  varies 
with  the  weather  and  the  process  employed,  the  starch  is  separated 
in  a  washing  drum.  It  is  subsequently  washed  with  water,  which 
dissolves  out  the  gluten,  the  starch  settling  in  two  layers— one 
comparativdy  pure,  the  other  mixed  with  gluten  and  some  branny 
particles.  These  layers  are  separated,  the  second  undergoing 
further  washing  to  remove  the  gluten,  &c.,  and  the  remaining 
operations  are  analogous  to  those  employed  in  the  prefxtration  of 
potato-starch.  By  the  mechanical  process  wheaten  flour  is  kneaded 
anto  a  stiff  paste,  which,  after  resting  for  an  hour  or  two,  is  washed 
over  a  fine  sieve  so  lone  as  the  water  passing  off  continues  milky, 
whereby  the  starch  is  liberated  and  the  greater  part  of  the  gluten 
tetainea  as  a  gluey  elastic  mass  in  the  sieve.  The  starch  is  sub- 
•equently  punned  by  fermentation,  washing  and  treatment  in  centri- 
fugal machines.  The  gluten  thus  preserved  is  a  useful  food  for 
diabetic  patients,  and  is  made  with  flour  into  artificial  macaroni 
and  pastes,  besides  being  valuable  for  other  industrial  purposes. 
The  fermentation  process  gives  about  59  lb  of  starch  and  11  of 
bran  from  100  lb  of  wheat,  whilst  the  mechanical  process  gives 
about  S5  Ih  of  starch  and  la  of  jgluten. 

Maiae  (Indian  com)  starch  is  obtained  by  analogous  processes, 
but,  the  proportion  of  gluten  in  the  grain  being  smaller  ana  less  ten- 
acious in  its  nature,  the  operations,  whether  chemical  or  mechanical. 
present  fewer  difficulties.  Under  one  method  the  separation 
of  maiae  starch  is  facilitated  by  steeping,  swelling  and  softening 
the  grain  in  a  weak  solution  of  caustic  soda,  and  favourable  results 
are  also  obtained  by  a  process  in  which  the  pulp  from  the  crushing 
mill  is  treated  with  water  acidulated  with  sufphurous  acid. 

In  the  preparation  of  rice-starch  a  weak  solution  of  caustic  soda 
is  also  employed  for  softening  and  swelling  the  i^rain.  It  is  then 
washed  with  pure  water,  dried,  ground  and  sifted,  and  again 
treated  with  alicaline  water,  by  which  the  whole  of  the  nitrogenous 
constituents  are  taken  up  in  soluble  form.  An  acid  process  for 
obtaining  rice-starch  is  also  employed,  under  which  the  grain, 
swollen  and  ground,  is  treated  repeatcdiv  with  a  solution  of  hydro- 
chloric-acid, which  also  dissolves  away  the  non-starchy  constituents 
of  the  grain.  The  yield  is  about  8^  lb  per  100  of  nee.  Laundry 
starches  are  principally  made  from  nee  and  from  pulse. 

See  O.  Saare,  Die  Fabrikation  dtr  Kartoffelstdrke  (1897). 

STAR  CHAMBER,  the  name  given  in  the  15th,  i6th  and  17th 
centuries  to  an  English  court  of  justice.  The  name  is  probably 
derived  from  the  stars  with  which  the  roof  of  the  chamber 
was  painted;  it  was  the  camera  sleUata.  But  it  has  also  been 
derived  from  a  Hebrew  word  shetar  or  sh*tar,  a  bond,  on  the 
supposition  that  the  chamber  of  meeting  was  the  loom  in 
which  the  legal  documents  connected  with  the  Jews  were  kept 
prior  to  their  expulsion  from  England  by  Edward  I. 

The  origin  and  early  history  of  the  court  are  somewhat  obscure. 
The  curia  regis  of  the  12th  century,  combining  judicial,  delibera- 
tive and  administrative  functions,  had  thrown  off  several 
offshoots  in  the  court  of  king's  bench  and  other  courts,  but  the 
Crown  never  parted  with  its  supreme  jurisdiction.  When  in  the 
13th  century  the  king's  council  became  a  regular  and  permanent 
body,  practically  distinct  from  parliament,  this  supreme  juris- 
diction continued  to  be  exercised  by  the  king  in  councO.  As 
the  ordinary  courts  of  law  became  more  Important  and  more 
systematic,  the  indefinite  character  of  the  council's  jurisdiction 
gave  rise  to  frequent  complaints,  and  efforts,  for  the  most  part 
fruitless,  were  made  by  the  parliaments  of  the  14th  century  to 
check  it.  The  equitable  jurisdiction  of  the  chancellor,  which 
grew  up  during  the  reign  of  Edward  III.  like  the  courts  of  law 
under  Henry  II.,  was  derived  from  this  supreme  judicial  power, 
which  was  yet  unexhausted. 

It  is  in  the  reign  of  Edward  III.,  after  an  act  of  1341,  that  we 
first  bear  of  the  chancellor,  treasurer,  justices  and  other  members 
of  the  king's  council  exercising  jurisdiction  in  the  .old  chamber, 
or  ckamhre  de  estoiUs,  at  Westminster.  In  Henry  VI.'s  reign 
•ne  Danvers  was  acquitted  of  a  certain  charge  by  the  council 
in  the  camera  steUaia.   Hitherto  such  acts  of  parliament  as  had 


recognized  this  jurisdiction  bad  done  so'only  by  way  of  limita- 
tion or  prohibition,  but  in  1453,  about  the  time  when  the 
distinction  between  the  ordinary  and  the  privy  council  first 
became  apparent,  an  act  was  passed  empowering  the  chancellor 
to  enforce  the  attendance  of  all  persons  summoned  by  the  privy 
seal  before  the  king  and  his  council  in  all  cases  not  determinable 
by  common  law.  At  this  time,  then,  the  jurisdiction  of  the 
council  was  recognized  as  supplementary  to  that  of  the  ordinary 
courts  of  law.  But  the  anarchy  of  the  Wars  of  the  Roses  and  the 
decay  of  local  justice,  owing  to  the  influence  of  the  great  barons 
and  the  turbulence  of  all  classes,  obliged  parliament  to  entrust 
wider  powers  to  the  council.  This  was  the  object  of  the  famous 
act  of  1487,  which  was  incorrectly  quoted  by  the  lawyers  of  the 
long  parliament  as  creating  the  cotirt  of  star  chamber,  which 
was  in  reality  of  earlier  origin. 

The  act  of  1487  (3  Hen.  VII.)  created  a  court  composed  of 
seven  persons,  the  chancellor,  the  treasurer,  the  keeper  of  the 
privy  seal,  or  any  two  of  «them,  with  a  bishop,  a  temporal  lord 
and  the  two  chief  justices,  or  in  their  absence  two  other  justices. 
It  was  to  deal  with  caste  of  "  unlawful  maintainance,  giving  of, 
licences,  signs  and  tokens,  great  riots, unlawful  assemblies"; 
in  short  with  all  offences  against  the  law  which  were  too  serious, 
to  be  dealt  with  by  the  ordinary  courts.  The  jurisdiction  thus 
entrusted  to  this  committee  of  the  council  was  not  supplemen- 
tary, therefore,  like  that  granted  in  1453,  but  it  superseded  the 
ordinary  courts  of  law  in  cases  where  these  were  too  weak  to 
act.  The  act  simply  supplied  machinery  for  the  exercise,  under 
special  circumstances,  of  that  extraordinary  penal  jurisdiction 
which  the  council  had  never  ceased  to  possess.  By  an  act  of 
1539  an  eighth  member,  the  president  of  the  council,  was  added 
to  the  star  chamber,  the  jurisdiction  of  which  was  at  the  same 
time  confirmed.  At  this  time  the  court  performed  a  very 
necessary  and  valuable  work  in  punishing  powerful  offenders 
who  could  not  be  reached  by  the  ordinary  courts  of  law.  It 
was  found  very  useful  by  Cardinal  Wolsey,  and  a  little  later 
Sir  Thomas  Smith  says  its  object  was  "  to  bridle  such  stout 
noblemen  or  gentlemen  who  would  offer  wrong  by  force  to  any 
manner  of  men,  and  cannot  be  content  to  demand  or  defend 
the  right  by  order  of  the  law." 

It  is  popularly  supposed  that  the  star  chamber,  after  an  exis- 
tence of  about  fifty  years,  disappeared  towards  the  end  of  the 
reign  of  Henry  VIII.,  the  powers  obtained  by  the  act  of  1487 
being  not  lost,  but  reverting  to  the  council  as  a  whole.  This 
may  have  been  so,  but  it  is  more  probable  that  the  star  chamber 
continued  to  exist  side  by  side  with  the  council,  and  the  two 
bodies  were  certainly  separate  during  the  latter  part  of  Eliza- 
beth's reign.  The  act  of  1540,  which  gave  the  king's  pro- 
clamation the  force  of  law,  enacted  that  offenders  against  them 
were  to  be  punished  by  the  usual  officers  of  the  council,  together 
with  some  bishops  and  judges  "  in  the  star  chamber  or  else- 
where." It  is  difficult,  if  not  impossible,  to  draw  a  clear 
distinction  between  the  duties  of  the  privy  council  and  the 
duties  of  the  star  chamber  at  this  time,  although  before  the 
abolition  of  the  latter  there  was  a  distinction  "  as  to  their  com- 
position and  as  to  the  matters  dealt  with  by  the  two  courts." 
During  the  reign  of  Elizabeth  Sir  Thomas  Smith  remarks  that 
juries  misbehaving  "were  many  times  commanded  to  appear 
in  the  star  chamber,  or  before  the  privy  council  for  the  matter." 
The  uncertain  composition  of  the  court  is  well  shown  by  Sir 
Edward  Coke,  who  says  that  the  star  chamber  Is  or  may  be 
compounded  of  three  several  councils:  (i)  the  lords  and  others 
of  the  privy  council;  (2)  the  judges  olf  either  bench  and  the 
barons  of  the  exchequer;  (3)  the  lords  of  parliament,  who  are 
not,  however,  standing  judges  of  the  court.  WilL'am  Hudson 
(d.  1635),  on  the  other  hand,  considers  that  all  peeis  had  the 
right  of  sitting  in  the  court,  but  if  so  they  had  certainly  given 
up  the  privilege  in  the  X7lh  century. 

The  jurisdiction  of  the  star  chamber  was  as  vague  as  its 
constitution.  Hudson  says  it  is  Impossible  to  define  it  without 
offending  the  supporters  of  the  prerogative  by  a  limitation  of 
its  powers,  or  the  lawyers  by  attributing  to  it  an  excessive 
latitude.     In  practice  lU  jurisdiction  was  almost  unlimited. 
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It  took  notice  of  riots,  murder,  forgery,  felony,  perjury,  fraud, 
libel  and  slander,  duels  and  acts  tending  to  treason,  as  well  as  of 
some  dvil  matters,  such  as  disputes  about  land  between  great 
men  and  corporations,  disputes,  between  English  and  foreign 
merchants,  and  testamentary  cases;  in  fact,  as  Hudson  says, 
"  all  offences  may  be  here  examined  and  punished  if  the  king 
will."  Its  procedure  was  not  according  to  the  common  law. 
It  dispensed  with  the  encumbrance  of  a  jury;  it  could  proceed 
on  rumour  alone;  it  could  apply  torture;  it  could  inflict  any 
penalty  but  death.  It  was  thus  admirably  calculated  to  be 
the  support  of  order  against  anarchy,  or  of  despotism  against 
individual  and  national  liberty.  During  the  'Hidor  period  it 
appeared  in  the  former  light,  under  the  Stuarts  in  the  latter. 
Under  the  Tudors,  as  S.  R.  Gardiner  says,  it  was  "a  tribunal 
constantly  resorted  to  as  a  resource  against  the  ignorance  or 
prejudices  of  a  coxmtry  jury,"  and  adds  that  "in  such  inves- 
tigations it  showed  itself  intelligent  and  impartial"  Under 
James  I.  and  Charles  I.  all  this  was  changed;  the  star  chamber 
became  the  great  engine  of  the  royal  tyranny.  Hateful  and 
excessive  punishments  were  inflicted  on  those  brought  before  the 
court,  notable  among  whom  were  Prynne,  Bast  wick  and  Burton, 
and  the  odium  which  it  gathered  around  it  was  one  of  the  causes 
which  led  to  the  popular  discontent  against  Charies  I.  As  it 
became  more  unpopular  its  jurisdiction  was  occasionally  ques- 
tioned. An  example  of  this  kind  occurred  in  1629,  but  the 
barons  of  the  exchequer  who  heard  the  case  declared  that  the 
star  chamber  was  created  many  years  before  the  statute  of 
Henry  VII.  and  that  it  was  "  one  of  the  most  high  and  honour- 
able courts  of  justice."  It  was  abolished  by  an  act  of  parlia- 
ment of  July  1641.  In  x66z  a  committee  of  the  House  of  Lords 
reported  "  that  it  was  fit  for  the  good  of  the  nation  that  there 
be  a  court  of  like  nature  to  the  star  chamber  ";  but  nothing 
further  was  done  in  the  matter. 

For  the  histoiy  of  the  star  chamber  see  Sir  Thomas  Smith, 
Commonwealtk  of  England  (1633) ;  Lord  Bacon,  Hislory  of  Henry  VII., 
edited  by  J.  K.  Lumby  (Cambridge,  1881);  William  Hudson, 
"  Treatise  of  the  Court  of  Star  Chamber."  in  vol.  ii.  of  CoUutanea 
Juridical  H.  Hallam,  Constittttional  Hislory  of  England  (1876); 
W.  S.  Holdsworth,  History  of  English  Law  (fol.  1902) ;     G.  W. 


stitutional  History  (1907);  and  A.  V.  Dicey,  The  Privy  Council, 
The  pleadings  in  the  star  chamber  are  in  the  Record  Office,  |x>ndon ; 
the  decrees  appear  to  have  been  lost. 

STARFISH,  n  popular  term  under  which  are  included  a  Urge 
number  of  sea-animals,  belonging  all  to  the  great  group  of  Echino- 

derms,  but  to  three  dis- 
tinct divisions  of  that 
group:  the  Asterids, 
the  Ophiurids  and  the 
Crinoids-  (see  Echino- 
derma).  The  Asterids 
or  starfish  proper  in- 
clude the  cross-fish,  the 
sun-star  (see  Echino- 
pERiCA,  fig.  17),  the 
cushion-star,  the  butt- 
horn,  and  many  with- 
out a  popular  name. 
The  common  cross-fish 
or  five-finger,  Asterias 
rubenst  of  British  seas, 
Fig.  I  .—An  Asterid,  A  sterias  rubens,      may  be  taken  as  typical 

..M.d^pori^L^'"''^""     .  (figs.  .  ^d  ,)  and  the 

d.  The  same  magnified.  description  will  apply 

6,  Anus.  also  to  the  American 

This  starfish  may  be  9-12  in.  across.  species  A.  forbesi  and 
A.  vulgaris.  The  animal  consists  of  a  central  body  or  disk, 
produced  into  five  arms  or  rays.  The  upper  surface  is  covered 
with  a  leathery  skin,  strengthened  by  a  rafter-work  of  Uttle 
bones  or  plates,  made  of  crystalline  carbonate  of  lime,  many 
of  them  bearing  prickles  of  the  same  substance  and  small 
pincer-Uke  bodi^^ — ^thc  pedicellaiiae  (see  Sea-Ukchim).  In  the 


middle  of  the  body  Is  a  small  anal  opening,  and  near  the  anf^ 
between  two  rays  is  a  furrowed  plate  pierced  by  laany 
minute  pores  and  called 
the  madreporite.  The 
under  surface  of  the 
body  has  the  mouth  in 
the  centre,  and  from  it 
deep  grooves  radiate  to 
the  ends  of  the  arms.  At 
the  bottom  of  each 
groove  is  a  water-vessel, 
which  gives  off  branches 
to  the  podia  or  sucking- 
feet  on  each  side  of  it. 
A  section  across  this 
groove  is  given  m  the 
article  Ecbinodesma, 
fig.  Z3  B.  The  arrange- 
ment and  working  of  this  £»?•  »•— ^  *««~"  »?*«»•  ^^  "1? 
hydraulic     system      is  ^^.ThjI^^-PJJJJwithitsrowofsacb^ 

essentiaUy  the  same  as  &.  End  of  a  podium,  magnified, 
in  the  sea-urchin,  except 

for  the  presence  of  plates  at  the  bottom  of  the  groove  beneath  the 
radial  water-vessel,  and  the  absence  of  any  plates  covering  the 
groove.  At  the  end  of  each  ray  is,  as  in  the  arcfain,  a  san[^ 
tentacle  surrounded  by  pigment  and  connected  with  a  d^siu 
plate  called  "  terminal."  Thus  the  terminals  of  a  starfish  cor- 
respond to  the  oculars  of  a  sea-urchin  (see  Ecrxmqdexma,  fig.  3}. 
The  stomach  is  not  a  long  coil,  but  a  simple  sac  with  branched 
bund  tubes  extending  into  each  ray.  A  generative  giaxid  also 
passes  down  the  side  of  each  ray,  and  emits  the  mOt  or  csgs 
when  ripe  through  a  pore  near  the  body.  Spawning  takes  plaa 
in  spring  or  early  summer.  A  starfish  can  crawl  in  any  directxa 
by  means  of  its  sucking:feet,  whether  the  surface  be  hard  or 
rough  or  polished,  or  the  softest  s3t,  whilst  its  sapple  body 
can  squeeze  through  incredibly  narrow  crevices.  The  rate  ci 
progress  is  about  six  inches  a  minute. 

The  starfish  are  the  scavengers  of  the  sea,  but  unfortanately  do 
not  confine  their  attentions  to  decaying  matter;  they  eat  m-stcss, 
clams,  mussels,  barnacles,  sea-snails,  worms,  Crustacea  and  eves 
smaller  starfish.  There  is  constant  war  between  oyster-fisbn 
and  starfish;  no  less  than  42,000  bushels  of^  starfish  woe  removtd 
from  the  oyster-beds  of  Connecticut  in  a  ungle  year,  but  not  till 
they  had  worked  danuige  to  the  amount  of  1631,500.  The  simpktf 
way  in  which  a  starfish  eats  is  by  taking  small  bits  of  food  into  tk 
stomach,  and  ejecting  the  refuse  again  through  the  mouth.  Bat 
since  the  mouth  is  quite  small  and  the  food  often  large,  the  staifisk 
finds  it  more  convenient  to  turn  its  stomach  inside  out  and  to  vnp 
it  around  the  animal  to  be  eaten,  which  is  then  digested  qoictlr 
and  the  stomach  withdrawn  again.  In  the  case  of  oysters  and  sii&ibr 
bivalves,  the  starfish  first  has  to  open  them :  and  this  it  does  bf 
fixing  the  suckers  of  one  or  two  rays  to  one  valve  and  those  of  tbe 
opposite  rays  to  the  other  valve,  while  it  may  get  a  purchase  br 
also  holding  on  to  some  neighbouring  object.  It  then  begins  to 
straighten  out  its  rays.  The  oyster  can  withstand  a  very  strei^ 
pull,  but  it  cannot  hold  out  against  a  long  puU,  and  the  starfaa 
does  not  hurry.  At  last  the  oyster  gives  way,  and  the  ttariA 
has  its  reward ;  but  its  companions  often  join  in,  and  you  may  see 
a  whole  ball  of  them  interlaced  round  half-digested  molluscs  sad 
rolling  about.  Starfish  begin  to  eat  voraciously  when  quite  yooai; 
one  leffi  than  Ith  in.  across  has^  been  observed  to  cat  over  Un 
young  clams  of  half  that  length  in  six  days.  The  more  a  atarfisa 
has  to  eat  the  quicker  it  grows,  and  it  may  become  sexually  matuie 
in  less  than  a  year,  then  producing  many  thousands  ol  yoirag- 
Fortunately  the  increase  is  kept  in  check  by  many  causes.  Tbe 
young,  while  still  in  the  stage  of  free-swimming  larvae,  are  swalbved 
in  millions  by  various  fish.  When  they  settle  down  on  seaweed 
their  bright  colours  attract  eels  and  many  small  fishes.  Later  is 
life  they  are  attacked  by  parasites,  while  those  whidi  stray  isto 
shallow  water  are  eaten  by  gulls  and  crows.'  Freshets  and  ooU 
currents  are  also  destructive. 

Probably  the  best  way  in  whkh  man  can  keep  down  the  nonben 
of  starfish  is  by  dredging  the  seaweed  in  the  latter  half  of  Iidy 
when  it  is  covered  with  young;  a  single  cartload  thrown  on  ssoie 
would  capture  many  millions.  At  a  later  stage  tangles  of  hoaip 
or  cotton  waste  may  be  dragged  oyer  the  oyster-beds,  whea  ikc 
starfish  will  cling  to  them  by  their  pedicellariae.  They  nnb 
excellent  manure,  but  are  of  no  further  service  to  man.  FlsJicnDes 
who  catch  them  in  their  nets  or  on  their  lines  often  tear  thera  is 
half  and  throw  them  back  into  the  sea.    Somte  of  these  mutibtsd 
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Fio.  3.— An  Ophinrid,  the  Diby  BrinlHOr  {Oplaaplalit  aaJmUt ; 

The  two  former,  which  nuy  ofUa  be  [ound  biding  under  Ibe 
mcks,  «  is  tlie  n*eed,  or  in  pools  at  low  tide,  reaemble  the 
ordinuy  aUifiih  in  hiving  five  distinct  inni.  Tliae.  bovevei, 
■4  ibown  in  fig-  5i  vt  long  and  tcrpent-likc,  and  aie  attached 
to  a  nlatively  imall  body  or  disk.  The  digcstive'and  generative 
■yitemi  da  not  extend  to  the  nyt  but  are  cnofined  to  the  body. 
The  aims  are  cyLindricai  and  have  do  groove  on  tiie  under  aide 
Buch  as  uitli  in  slarfiah;  but  the  water-venel  travenes  the 
•olid  bond  that  foim  the  aiia  of  the  arm,  and  the  podia  pas* 
out  throui^  ipedal  opemnp  (ue  Ecsinoouma,  %  iS)- 

lo  OphiiiiUi  It  ii  the  inn  I  nt 

the  podii.  M  that  the  latter  h  ill 

DBJdch  which  <MTt>Iond  to  I  in 

B«iiffi>h,  rtieniblevenebfuie  lir 

btiDdteh  and  irticuiand  by  te  to 

wbdM  degm  o(  developinent  I  hI- 

ing.    Thew  vertebrae  ue  eoo  ha 

Brm.  in  which  ire  devdoped  (  let 

plaie^  which  an  often  coven  00 

the  under  iurfua  el  the  disk,  n, 

a.t  pitMnea,  the  mouth-p»(Hl —        jde 

the  mouth  an  aeen  the  five  tooth<plate^  borne  on  a  ttnng  frame 
of  compliated  muctun.  In  the  •and-<tin  the  layi  in  com- 
mnlivdydKst,  with  tbtlr  •pioee  doKly  piemJ  to  thdr  ridei, 
K  thu  tber  kxA  like  Unnl*'  Uiliiin  thabnttlHtan  thenyian 
miich  longer  and  mon  Boibki  with  Iba  eiiinei  (tandini  out,  b 
that  tbey  knk  like  wrig^ieg  ewitipwlfi  atticbsl  round  a  tittle 
■a-unJun.  The  brlttle^tan  ire  Boce  active  than  the  •and^tin, 
and  can  go  mora  than  two  jnidi  In  ■  minote;  lome  of  them,  It 
■dnd  br^A  otf  thdr  am,,  which  continue  breaking  into  imiller 
niece*;  but  the  body  on  iOon  gnw  new  oneif  Sand-atara  and 
b,  umally  occurring  In  quani 


iDta  •"'—-'■  They  cat  the  bah  U  hibennen, 
U  tbey  find  any  (Inady  den),  but  titey  are 
i  food  with  many  6>h,  ooUbly  the  cod. 


■Qslly  moling  tt 
food  coiuining  ol  m 


The  fealhcr-itui  {fig.  4)  Yuen  a  cmtml  Iwdy  and  five  aitni, 
each  lotking  at  lent  once  and  fringed  with  small  bnnche* 
(pinnules)  which  givo  the  feathery  appearance.  The  mouth 
is  in  the  middle  of  tbn  body,  and  from  it  grooves  piis  along 
the  arms  and  all  thor  branchtl.  The  animal  Uvea  with  the 
mouth  upwards,  uid  although  it  tan  crawl  and  even  swim  by 
movement  of  its  aims,  it  generally  fins  itaelf  to  a  stone  or 
mweed  or  mne  loophyte,  I^  means  of  a  bunch  of  null  jointed 
and  hooked  procetse*  {cirri)  growing  from  tlio  back  or  under 
fide  of  the  body.  It  gets  its  food  In  this  way;  the  aira-groova 
(EcHiKmauu,  fig.  11,  C)  ire  lined  with  mlnule  hairs  (cUii) 
ilweys  waving  in  the  direction  of  the  mouth,  towirds  which 
tbey  drive  a  itnMn.oI.wKteTi  this  ttream,  cootaiidng  minute 


otgaidimii  CTinrtiiitly  flowi  tlooa^  the  odBd  gut, '  wUch 
euncti  Douriibment  fmm  lt.~..Tbe  f tatber-staia  war  formaly 
[diced  with  tbe  ilaifidi,  bat  tbey  leally  belong  to  another 


STABQARD,  a  town  d  Germany,  li 


Fio.  t.—Tbe  Rcwy  Feilber-itir,  .liiMini  t^fUo.  attached  by  Iti 

pulling  with  three  branchca  of  two  armh    (Natural  ue.) 
In  iSaj  J.  V.  ThompKHi,  of  Oxk,  dirapreitd  that  the  teithor- 

lo  about    half   1   doEcn   gener-    . __ 

found  in  ill  leiB  at  ill  depthi,  ofl^i  in  en 

{F.A.B.J 
the  Pruniin  province  ol 
1  of  ihe  navigable  Ihna, 
lo  ID.  E.  of  Stettin  on  the  railway  to  Danzig  and  at  Ihe  junctioh 
of  Udcs  to  Posen,  SdmeidemOhi  and  Cftitrin.  Pop.  (i^oj), 
ifi,9o8.  FoncerJy  a  member  of  tho  Hinieatic  League,  the  town 
retain*  mcmoriali  of  its  early  importance  in  the  lai^  church 
of  St  Mary,  built  in  the  i4tli  century,  tbe  lAlh-cenlury  lown> 
hall,  and  some  gatewaysand  towersdating  from  the  14th  century. 
The  walU  which  formerly  surrounded  it  have  been  mostly 
converted  into  promenades.  Extensive  new  law-courts  and 
thieeiaige  bumcks  an  among  the  modem  buildings.  Stirgini 
has  a  considerable  market  for  cattle  and  horses,  and  carries  on 
trade  in  grain,  spirits  and  taw  produce.  It*  manuficttire* 
include  dgtr*,  tobacco,  wadding  and  stocking;  and  there  are 
also  iton-fouodiia,  aiid  tlnen  and  woollen  Iictoriea  in  tbe 

destroyed  by  tbe  Poles 
and  became  tbe  coital 
j)wn  it  enjoyed  coniider- 
pro^Krity,  but  it  had  also  to  undergo  siege 
and  ^iturv  In  the  middle  ages  and  during  the  Thirty  Year*' 
War.  In  1807  It  was  taken  by  SchilL  Tbe  name  Slirgard 
(from  the  Slavonic  Starogad  or  Starigrod,  meaniijg  "  old  town  ") 
Is  common  to  several  other  towns  In  the  north  of  Germany,  dt 
which  the  chief  are  Preussisch-Stargard,  near  Duutg,  IDd 
Slargard  an  der  Llnde  b  MccUenburg-SlrcUtz. 

See  Zuck,  FOnr  iunk  Slartant  (SBrgud,  I»Oa}. 

STARK,  JAMBS  (iTM-iSjg),  British  painter,  vu  boni  in 
Norwich,  and  as  he  ihitwed  strong  srtisticlncliniiioni  early  is  life 
was,  at  the  age  of  seventeen,  articled  to  John  Crome  for  thrcfi 
years.  Hewaseleetedin  181a  amemberof  tbeNorwichSodety, 
to  tbe  cxhilutians  of  which  be  had  already  contributed;  but  in 
igi;  he'migraled  to  London  and  entered  tbe  Royal  Atadeiny 
Schools.  He  soon  returned  to  Norwich  ind  did  not  finally 
settle  In  tba  metropoli*  until  1B30,  thoijgh  be  was  meuwbile 
a  regular  contn'butor  to  Ihe  British  Initltution  and  SuJIdk 
Street  Galleries.  In  1849  be  moved  to  Windsor,  but  after  as 
Interval  of  some  yean  went  back  to  Londoi^  vbcte  be  died  is 
1859.  Between  iSji  and  i8sg  most  it  Ui  {fctatcs  were  ibown 
•t  tbe  Royal  Academy,  tbrcgh  be  nlU  coatlsued  to  obibit 
ocosionally  is  other  (pti*ri*«  Re  undertook  In  1817  tbe 
publiation  of  a  mtk  on  Tk*  Sctntry  »f  1^  Rhm  ej  IfarfM, 
which  Was  completed  wven  yean  Isteri  the  DhutTationi  bt 
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prepared  for  it  have  much  topographical  and  artistic  interest 
and  show  well  the  better  qualities  of  his  work.  In  his  pictures 
the  influence  of  Crome  is  plainly  perceptible,  and  there  is  evi- 
dence also  of  his  study  of  the  Dutch  landscape-painters;  but  he 
had  little  of  Crome's  largeness  and  power  and  his  works  charm 
rather  by  their  gentle  truth  and  quietness  of  manner  than  by 
their  robustness  of  view  or  by  their  decisiveness  of  execution. 
There  is  one  picture  by  him,  "  The  Valley  of  the  Yaie/'  in  the 
National  Gallery  of  British  Art. 

STARK,  JOHN  (1728-1823),  American  soldier,  was  bom  at 
Nutfield,  now  Londonderry,  New  Hampshire,  on  the  28th  of 
August  1728.  In  1752  he  was  taken  prisoner  by  the  Indians 
but  was  ransomed  by  Massachusetts.  During  the  Seven  Years' 
War  he  served  under  Robert  Rogers,  first  as  a  lieutenant  and 
later  as  a  captain,  taking  part  in  the  battle  of  Lake  George  in 
•17  55,  the  disastrous  attack  upon  Ticonderoga  in  1758,  and  the 
Ticonderoga-Crown  Point  campaign  in  1759.  At  the  beginning 
of  the  War  of  Independence  he  raised  a  regiment  and  as  colonel 
did  good  service  in  the  Battle  of  Bunker  Hill,  in  the  Canadian 
expedition,  and  in  Washington's  New  Jersey  campaign  in  the 
winter  of  1776-77.  In  March  1777  he  resigned  his  commission 
becausu  other  officers  had  been  promoted  over  him.  Later 
in  the  year,  however,  ho  was  placed  in  command  (by  New 
Hampshire),  with  the  rank  of  brigadier-general  of  militia,  of  a 
force  of  militiamen,  with  whom,  on  the  x6th  of  August,  near 
Bennington  (9.f.)i  Vermont,  he  defeated  two  detachments 
of  Burgoyne's  army  under  Colonel  Friedrich  Baum  and  Colonel 
Breyman.  For  this  victory,  which  did  much  to  bring  about  the 
capitulation  of  General  Burgoyne,  Stark  received  the  thanks 
of  Congress  and  a  commission  as  brigadier-general  in  the 
Continental  Army  (Oct.  4,  1777).  He  took  part  in  the  opera- 
tions about  Saratoga,  and  for  a  short  time  in  1778  and  again  in 
1781  he  was  commander  of  the  northern  department.  In 
September  1783  he  was  breveted  major-general  He  died  at 
Manchester,  New  Hampshire,  on  the  8th  of  May  1822.  John 
Stark's  brother,  William  (1724-1776),  served  in  the  Seven 
Years'  War  and  afterwards  on  the  frontier;  and  at  the  outbreak 
of  the  War  of  Independence,  piqued  because  he  was  not  put  in' 
command  of  a  regiment,  he  entered  the  British  service. 

See  Memoir  and  Official  Correspondence  of  General  John  Stark 
(Concord,  N.H.,  i860)  by  his  grandson  Caleb  Stark  (1804-1864). 
who  wrote  in  1831  Reminiscences  of  Ike  French  War  containing 
Rogers's  Expeditions  with  the  New  England  Ranges  and  an  Account 
.  .  .  of  John  Stark. 

STARLEY,  JAMES  (1830-1881),  British  inventor,  the  son 
of  a  farmer,  was  baptized  at  Alboume,  Sussex,  on  the  X3th  of 
June  1830.  At  eighteen  he  ran  away  from  home  and  started 
on  foot  for  London,  but  on  the  way  obtained  work  as  a  gardener 
at  Lewisham,  Kent,  where  he  lived  for  a  number  of  years. 
He  had  always  been  an  ingenious  mechanic,  inventing  trifling 
novelties  and  repairing  watches  and  clocks  in  the  neighbourhood, 
and  when  sewing  machines  began  to  be  much  used  they  attracted 
his  practical  attention,  and  aroused  his  inventive  genius. 
Leaving  his  garden  he  went  up  to  London  and  became  working 
mechanic  for  a  firm  of  sewing-machine  makers.  Here  he  was 
'  in  his  element,  and  in  several  particulars  improved  his  principal's 
machines,  and  invented  a  new  one  with  an  arm  attachment 
.^that  permitted  circular  as  well  as  straightforward  work.  With 
a  fellow  workman  he  moved  in  1857  to  Coventry,  and  started 
the  manufacture  of  the  "  European  "  and  other  sewing  machines 
from  his  patents.  This  was  the  beginning  of  the  Coventry 
Machinists'  Company,  the  pioneer  of  all  the  great  bicycle  and 
tricycle  works  which  afterwards  made  that  dty  the  centre  of 
the  industry.  Former  acquaintances  of  Starley  at  Lewisham 
and  elsewhere  migrated  to  Coventry  to  become  skilled  mechanics 
for  this  company.  In  .1868  they  began  the  manufacture,  after 
a  Paris  modd  and  at  first  for  French  use,  of  bicydes,  several  of 
the  earliest  suggested  improvements  being  Starle/s.  A  number 
of  firms  were  soon  devoting  themsdves  exdusvdy  to  the 
manufacture  of  bicydes,  and  for  one  of  these  Starley— vhose 
finandal  successes  were  always  for  other*— designed  the 
Coventry  tricyde.  As  it  was  huder  to  propd  thaxt  the  bicyde 
he  invented  Uie  balance  gear,  and  applied  it  in  the  Salvo,  which 


is  the  type  of  the  present  tricycle  (9.1.).  Starley  £ed  on  thi 
17th  of  June  x88x,  and  a  public  monument  has  bees  elected 
to  his  memory  in  Coventry.  His  nephew,  J.  K.  Stadqr,  patented 
the  tangent  wheel  in  1874. 

8TARLIN0  (O.  Eng.  slaer  stem,  and  siertymg;  Lat:  stvwms: 
Fr.  itoumeau)t  a  well-known  bird  about  the  siae  €d  *.  thrash; 
though  at  a  distance  it  appears  to  be  bkdc,  when-near  at  hand 
its  plumage  is  seen  to  be  brightly  shot  with  {nuple,  giccn  and 
sted-blue,  most  of  the  f eath<vs  when  freshly  grown  being  tidied 
with  buff.  These  markings  wear  off  in  the  course  of  the  winter, 
and  in  the  breeding  season  the  bird  is  ahnoat  spotless.  It  is 
the  Slurnus  vulgaris  of  ornithologists. 

A  full  description  of  the  habits  of  the  starling*  is  nnnfrrmiy 
in  this  place.  A  more  engaging  bird  scaicdy  exists,  for  its 
familiarity  during  some  months  of  the  year  gives  ofipominilift 
for  observing  its  ways  that  few  others  afford,  while  its  vazied 
song,  its  sprightly  gestures,  its  glossy  plumage,  and,  above  aO,  its 
character  as  an  insecticide — ^which  last  makes  it  tbe  fxkndof  the 
agriculturist  and  the  grazier — render  it  an  almost  univcrHd 
favourite.  The  worst  that  can  be  said  of  it  is  that  it  oocasknaBy 
pilfers  fruit,  and,  as  it  flocks  to  roost  in  autumn  and  vintcx 
among  reed-beds,  does  considerable  damage  by  breaking  dova 
the  stems.*  The  congregations  of  starlings  are  indeed  very 
nuirvellous,  and  no  less  than  the  aerial  evolutions  oC  the  flodj^ 
chiefly  before  settling  for  the  night,  have  attracted  attentioa 
from  early  times,  being  mentioned  by  Pliny  (HisL  iulnrfi£u, 
X.  24)  in  the  xst  century.  The  extraordinary  predsicn  with 
^i^ch  the  crowd,  often  numbering  several  hundreds,  not  to  uj 
thousands,  of  birds,  wheels,  doses,  opens  out,  rises  and  ^teyrrwh, 
as  if  the  whole  body  were  a  single  living  thing — all  these  move* 
ments  being  executed  without  a  note  or  cry  being  uttexed— 
must  be  seen  to  be  appreciated,  and  may  be  seen  vcpcMXaSf 
with  pleasure.  For  a  resident  the  starling  is  rather  a  hie 
breeder.  The  nest  is  commonly  placed  in  the  hok  ci  a  tree 
or  of  a  building,  and  its  preparation  is  the  work  of  some  fittk 
time.  The  eggs,  from  4  to  7  in  number,  are  of  a  very  pak  bSoe, 
often  tinged  with  green.  As  the  young  grow  th^  become  wry 
noisy,  and  their  parents,  in  their  assiduous  attmdanor,  harSlf 
less  so^  thus  occasionally  making  themsdves  disagFceafale  in  i 
quiet  neighbourhood.  The  starling  has  a  wide  range  over 
Europe  and  Asia,  reaching  India;  but  examples  from  Kadusir, 
Persia  and  Armenia  have  been  considered  worthy  ci  spedfit 
distinction,  and  the  resident  starling  of  the  countries  botderieg 
the  Mediterranean  is  generally  r^arded  as  a  good  ^ecies,  aad 
called  5.  unicolor  from  its  unspotted  plumage. 

Of  the  many  forms  allied  to  the  genus  Stunms,  some  of  whkh 
have  perhaps  been  needlessly  separated  therefrom,  those  knova 
as  Crackles  (f.v.),  are  separatdy  dealt  with,  and  here  we  sfaa& 
only  notice  one  other,  Pojtor,  •  containing  a  beautiful  sptaa 
P,  roseuSf  the  Rose-a>Ioured  Starling,  which  is  not  an  nnfreqoest 
visitor  to  the  British  Islands.  It  is  a  bird  of  most  irregnlar  lad 
erratic  habits — a  vast  horde  suddenly  arriving  at  sooae  i^ace 
to  which  it  may  have  hitherto  been  a  stranger,  and  at  oooe 
making  a  settlement  there,  leaving  it  wholly  deserted  as  soee 
as  the  young  are  reared.  This  happened  in  tbe  smnmrr  «f 
1875  <L^  Villafranca,  in  the  province  of  Verona,  the  castle  of  which 
was  occupied  in  a  single  day  by  some  12,000  or  14,000  tsrds 
of  tins  species,  as  has  been  graphically  tdd  by  Sag.  de  Betta 
(AUi  dd  r.  ist.  venelCt  5th  series,  vol.  ii.);*  but  similar 
have  been  before  recorded— as  in  Bulgaria  in  1867:, 
in  1856,  and  near  Odessa  in  1844,  to  mention  only 
particulars  have  been  published.* 

^They  are  dwelt  on  at  some  length  in  Yarrdl's 
ed.  ±,  vol.  ii.  pp.  229-341.  . 

*A  most  naiculous  and  unfounded  charge  has 
more  than  once  brought  against  it — that  of  destroying  the  cae*  ef 
skylarks.    There  is  little  real  evidence  of  its  auckiflg 
much  of  its  not  doins  so;  while,  to  render  the  aUegadon 
absurd,  it  has  been  Drought  by  a  class  of  (amers  who 
complain  that  skylarks  themselves  are  hi^ly  injuriotts. 

*  A  partial  translation  of  this  paper  is  given  in  the  ZotttgiM  Icr 
1878,  pp.  i8-sa. 

*  It  19  remaricable  that  on  almost  all  of  these  orrawions  the  kcaBcy 
pitched  upon  has  been,  other  at  the  time  or  soon  after,  avaged 
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STARHBBRO,  a  vllla^  and  dimatic  "health  resort  of  Germany, 
in  the  kingdom  of  Bavaria,  on  the  Stamberger  See,  i6  m.  by 
rail  S.  from  Munich.  Pop.  (1905),  3257.  It  has  an  evangelical 
and  a  Roman  CathoUc  church,  an  old  castle  (now  government 
offices)  and  a  bathing  establishment.  The  Stamberger  See 
(or  Wttrmsee)  is  a  lake  with  a  length  of  Z2  m.,  a  breadth  of  3  m., 
and  covering  93  sq.  m.  Its  greatest  depth  is  about  400  ft. 
The  lake  is  gkdled  by  hills,  studded  with  attractive  villa 
residences,  commanding  beautiful  and  extensive  views  of  the 
Alps.  On  the  Roieninsel,  an  island  in  the  lake,  remains  of 
lacustrine  dwellings  have  been  discovered.  The  waters  abound 
in  fish.  In  the  summer  steamboats  plyj^  touching  at  all  the 
villages  ^ying  on  the  shores. 

See  Ule,  Der  WUrmsu  im  OUrhoyeru  (Leipag.  I90x). 
STAR-H08BD  MOLE  {Condylura  cristata),  a  Notth  American 
tpedcs,  the  single  representative  of  its  genus.  In  buxiowing 
habits  it  resembles  the  European  mole,  but  is  distinguished  from 
all  other  members  of  the  family  Talpidae  by  the  presence  of  a 
ring  of  tentsfles  xound  the  nostrils,  probably  serving  as  oigsns 
of  touch. 

8TAR0DUB*  a  town  of  Rusaa,  in  the  government  of  diernigov, 
98  m.  N.E.  of  the  city  of  Chernigov.  It  is  regularly  built,,  with 
broad  straight  streets,  and  the  houses  are  surrounded  by  large 
gardens.  Pop.  Z2,4sx;  Little  Russians  with  about  sooo  Jews. 
Tanning  and  the  manufacture  of  copper  wares  are  carried  on, 
and  there  is  a  trade  in  com  and  hemp  exported  to  Riga  and 
St  Petersburg.  As  early  as  the  zxth  and  12th  centuries  Starodub 
was  a  bone  of  contention  between  different  Russian  princes,  who 
appreciated  its  strategic  position.  The  Mongols  seem  to  have 
destroyed  it  in  the  middle  of  the  13th  century,  and  its  name  does 
not  reappear  until  the  foliowing  century.  During  the  zsth  and 
i6th  centuries  the  Russians  and  Lithuanians  were  continually 
diluting  the  possession  of  its  fortress,  and  at  the  beginning  of 
the  17th  century  it  became  a  stronghold  of  Poland. 

STARVATION,  the  state  of  being  deprived  of  the  essentials 
of  nutrition,  particularly  of  food,  the  suffering  of  the  extremities 
of  hunger  and  also  of  cold  (see  Hungul  and  T&isst).  The  word 
is  an  invented  hybrid,  attributed,  according  to  the  accepted 
story,  to  Henry  Dundas,  xst  Viscount  Melville,  itrho  used  it  in  a 
parliamentary  debate  on  American  matters  in  X775  and  gained 
thereby  the  nickname  of  "  Starvation  Dundas  "  (see  H.  Walpole's 
Letters,  ed.  Cunningham,  viii.  30;  and  Notes  and  Queries 
no.  935).  The  Ettf^ish  word  "  to  starve "  meant  originally 
"  to  die/'  as  in  O.  Eng.  steorfattf  Du.  sienen.  Get.  skrbeHf  but 
was  particularly  applied  t6  death  from  hunger  or  cold. 

8TA8,  JEAN  8ERVAI8  (1813-189X),  Belgian  chemist,  was 
bom  at  Louvain  on  the  3  xst  of  August  x8x3.  He  studi^  for 
a  medical  career  and  took  his  doctor's  degree,  but  soon  turned 
to  chemistry.  In  X835  after  much  trouble  he  gained  admission 
to  J.  B.  A.  Dumas's  laboratory  in  Paris  in  order  to  continue  a 
research  on  phloridzin  which  he  had  begun  in  an  attic  in  his 
father's  house,  and  he  was  associated  with  that  chemist  in  several 
researches,  including  his  redetermination  of  the  atomic  weight 
of  carbon.  In  1840  he  left  Paris  on  his  appointment  to  the 
chair  of  chemistry  at  the  £cole  Royale  MUitaire  in  Brussels. 
There  he  remained  for  more  than  a  quarter  of  a  century,  but 
before  he  had  served  the  thirty  years  necessary  to  secure  a 
pension  he  was  obliged  to  resign  through  a  malady  which 
affected  his  speech.  He  was  then  appointed  to  a  post  in  con- 
nexion with  the  Mint,  but  gave  it  up  in  1873,  and  spent  the  rest 
of  his  life  in  retirement  in  Brussels,  where  he  died  on  the  X3th 
of  December  X89X.  Stas's  name  is  best  known  for  his  determina- 
tion of  the  atomic  weights  of  a  number  of  the  more  important 
elements.  His  work  in  this  field  was  marked  by  extreme  care, 
and  he  adopted  the  most  minute  precautions  to  avoid  error,  with 
such  success  that  the  greatest  variation  between  his  numerous 

by  locusts,  which  the  birds  greedily  devour.  Another  fact  worthy 
of  attention  ia  that  they  are  often  antrvtd  to  affect  trees  or  shrubs 
bearing  rose-coloured  flowers,  as  Nerium  oieander  and  Rohinia 
viscosot  among  the  blossoms  of  which  they  themselves  may  easily 
escape  notice,  for  their  plumage  is  rose^pink  asul  black  shot  with 
blucb 


individual  determinations  for  each  element  was  lepitaented 
by  from  0*005  to  o*ox.  Though  he  started  with  a  predflection 
in  favour  of  Prout's  hypothesis  he  was  later  led  by  the  restilta 
he  obtained  and  by  his  failure  to  find  any  evidence  of  dissociation 
in  the  elements  to  regard  it  as  a  pure  illusion  and  to  look  upon 
the  unit^  of  matter  as  merely  an  attractive  ^>eculation  unsup- 
ported by  proof.  Newtheless,  a  few  years  before  his  death, 
i  propos  of  the  dose  approximation  tp  integers  presented  by  a 
number  of  the  atomic  weights  of  the  elements  when  hydrogen 
is  taken  as  unity,  he  remarked,  "  11  faut  croire  qu'il  y  a  quelque 
chose  Ul-dessous."  In  connexion  with  the  poisoning  of  Count 
Hippolyte  de  Bocarm6  with  nicotine  in  X850  Stas  worked  out.  a 
method  for  the  detection  of  the  vegetable  alkaloids,  whidi, 
modified  by  Friedrich  Julius  Otto  (X809-X870),  professor  of 
chemistry  at  Brunswick,  has  been  widely  used  .by  toxicologista 
as  the  Stas-Otto  process. 

STASINUS,  of  Cyprus,  according  to  some  ancient  authorities 
the  author  of  the  Cypria  (in  x  x  books),  one  of  the  poems  belonging 
to  the  epic  cycle.  Others  ascribed  it  to  Hegesias  (or  Hegesinus) 
of  Salamis  or  even  to  Homer  himself,  who  was  said  to  have 
written  it  on  the  occasion  of  his  daughter's  marriage  to  Stasinus. 
The  Cypria,  presupposing  an  acquaintance  with  the  events 
of  the  Homeric  poem,  confined  itself  to  what  preceded,  and 
thus  formed  a  kind  of  introduction  to  the  Iliad.  It  contained 
an  account  of  the  judgment  of  Paris,  the  rape  of  Helen,  the 
abandonment  of  Philoctetes  on  the  island  of  Lemnos,  the 
landing  of  the  Achaeans  on  the  coast  of  Asa,  aiui  the  first 
engagement  before  Troy.  It  is  probable  that  the  list  of  the 
Trojans  and  their  allies  {Iliad,  ii.  8x6-876),  which  formed  an 
appendix  to  the  catalogue  of  the  Greek  ships,  is  abridged  from 
that  in  the  Cypria,  which  was  known  to  contain  a  lii^  of  the 
Trojan  allies^  Produs,  in  his  Ckrestomatkia,  gave  an  outline 
of  the  poem  (preserved  in  Photius,  cod.  339). 

See  F.  G.  Wekker,  Der  e^ische  C^fclus  (1863);  D.  B.  Monro, 
Appendix  to  his  edition  of  Odyssey,  xiu.-xxiv.  (1901);  T.  W.  Allen, 
"The  Epic  Cycle,"  in  Classieal  Quarterly  (Jan.  X908,  sqq.);  and 
Cyclb.  

8TASSFURT,  a  town  of  Germany,  in  the  Prussian  province 
of  Saxony,  And  one  of  the  chief  seats  of  the  German  salt-pro- 
ducing ixulustry,  situated  on  both  sides  of  the  Bode,  30  m.  S.W. 
of  Magdeburg  by  the  railway  to  Aschoslebeiu  Pop.  (X905), 
18,3x0.  It  is  still  surrounded  in  part  by  the  ruins  of  its  andent 
walls,  but,  with  the  exception  of  the  parish  church  of  St  John 
(15th  century),  there  are  no  buildings  worthy  of  q>ecial  notice. 
Although  saline  springs  are  mentioned  here  as  early  as  the 
X3th  century,  the  first  attempt  to  bore  for  salt  was  not  made 
tmtil  X839,  while  the  systematic  exploitation  of  the  salt-beds, 
to  which  \ht  town  is  indebted  for  its  prosperity,  dates  only  from 
1856.  The  shafts  reached  deposits  of  salt  at  a  depth  of  850  ft., 
but  the  finer  and  purer  layers  lie  more  than  xxoo  ft.  below  the 
surface.  Besides  the  rock-salt,  which  is  excavated  by  blasting, 
the  saline  deposits  of  Stassfurt  yield  a  considerable  quantity 
of  deliquescent  salts  and  other  saline  products,  whidx  have 
encouraged  the  foundation  of  numerous  chexxucal  factories  in 
the  town  and  in  the  neighbouring  village  of  Leopoldshall,  which 
lies  in  Anhalt  territory.  The  rock-salt  works  are  mainly  govern* 
ment  property,  while  the  chemical  factories  are  in  private 
hands. 

See  Precht,  Sahindustrie  wm  Stassfurt  und  Umiebung  (Stassfurt, 
1891) :  and  Westphal,  CeschichU  des  k&niglicken  Saltwerks  sm  Stassfurt 
(Berlin,  1901). 

STATE.  As  currently  employed  in  that  department  of 
political  science  which  concerns  itself,  not  with  the  relations 
of  separate  political  entities,  but  with  the  political 
composition  of  society  as  a  whole,  the  word  state 
expresses  the  abstract  idea  of  government  in  general,  or  the 
governing  authority  as  opposed  to  the  govern^,  and  is  thus 
used  by  Herbert  Spencer  in  all  his  discussions  of  government 
and  society.  Louis  XIV/s  "I'^tat,  c'est  moi,"  Rousseau's 
theory  of  the  "contrat  sodal,"  Bastiat's  "donne  i,  T^tat  le 
strict  n^essaire  et  garde  le  reste  pour  toi,"  all  imply  this  oppoa- 
tion.  Hobbes  regards  the  state,  or,  as  he  calls  it,  the  common- 
wealth, as  "  one  person  for  whose  acts  a  great  multitude  hy 
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mutual  oovena&ts,  ooe  with  another,  have  made  themselves 
eveiy  one  the  author,  to  the  end  he  may  use  the  means  and 
strength  of  them  all  as  he  shall  think  eipedient  for  their  peace 
and  common  defence." 

The  term  is  also  used  to  distinguish  the  dvil  from  the  ecclesi- 
astical authority  in  countries  where  they  are  or  have  been  in 
conflict. 

A  large  number  of  definitions  and  classifications,  according 
to  political  structure,  international  status,  national  homogeneity, 
&c.,  have  been  attempted,  but  it  is  beyond  the  scope  of  a  short 
article  to  do  more  than  mention  these  different  senses  of  a  word 
BO  variously  employed. 

In  international  law  the  term  has  a  more  predse  meaning, 
accQ«ding  to  which-  the  state  is  the  external  personality  or 
outward  agency  of  an  independent  community. 
In  its  fuUest  form  its  attributes  are:  (a)  possession 
of  sovereign  power  to  pledge  the  community  in  its 
relations  with  other  similarly  sovereign  communities, 
{h)  independence  of  all  external  control,  and  {cj  dominion  over 
a  determinate  territory.  In  practice,  however,  there  are  still 
incomplete  forms  of  states  which  join  in  the  international  life 
of  states,  paramount  states  Y^hose  relations  to  subordinate. 
parts  of  their  empire  are  in  a  condition  of  imcertainty,  and 
there  is,  at  any  rate,  one  body  carrying  on  intemationid  state 
intercourse  without  dominion  over  any  territory  at  all.  Thus, 
Great  Britain,  has  dipbmatic  relations,  purely  formal  though 
they  may  be,  with  several  of  the  subordinate  states  forming 
the  German  Empire.  Egypt,  while  legally  under  the  suxerainty 
of  the  Porte,  is  practically  a  Brit^  protectorate.  Great 
Britain  treats  Cyprus  as  a  dependency,  though  she  is  in  mere 
occupation  of  the  island  for  the  purpose  of  carrying  out  certain 
reforms  for  the  protection  of  Christians.  Austria-Hungary 
considered  henelf  in  the  same  position,  though  she  occupied 
Bosnia  and  Herzegovina  "without  affecting  the  rights  of 
sovereignty  of  his  majesty  the  Sultan  on  those  provinces." 
Though  Bulgaria,  by  the  Treaty  of  Berlin,  was  an  "  autonomous 
and  tributary  principality  under  the  suserainty  of  his  imperial 
majesty  the  Sultan,"  Turkey  did  not  consider  her  suzerainty 
to  involve  her  in  the  war  6f  1885  between  her  vassal  and  Servia. 
The  Roman  Catholic  Church  has  ptemanent  d4>lomatic  relations 
as  an  independent  state,  though  it  has  no  faidependent  territory 
against  which  international  rights  can  be  enforced.  We  saw 
in  the  Boer  War  the  army  of  an  annexed  commimity  wandering 
from  place  to  place  recognized  as  a  belligerent  with  whom  Great 
Britain  negotiated  as  an  independent  state. 

A  new  and  somewhat  shadowy  form  of  suzerainty  is  grotring 
up  in  the  "  paramountcy  "  first  enunciated  (with  the  concurrence 
of  Great  Britain)  by  the  President  of  the  United  States  in  1823 
(see  Monroe  Doctrine),  asserted  with  a  certain  measure  of 
success  against  Great  Britain  in  1896  (see  Venezuela,  also 
ARBiiRAnoN),  and  proclaimed  formally  by  the'  United  States 
at  the  Hague  peace  conference  in  1899  a»  a  condition  of  her 
signature  of  the  Peace  Convention.  While  the  Spanish  republics 
of  Central  and  South  America  are  recognized  in  international 
law  as  sovereign  states,  they  can  only  be  said  to  fulfil  the  condi- 
tions of  absolute  independence  subject  to  the  limitations  which 
the  Monroe  Doctrine  has  placed  upon  their  treaty-making 
powers  with  Europe.^ 

^  Great  Britiun,  in  aooedtng  to  the  axfottration  imposed  by  Pren- 
dent  Cleveland,  has,  in  the  opinion  of  a  number  01  American  and 
Continental  publicists,  recognized  the  Monroe  Doctrine.  See 
Chr^ien,  Prtnctpes;  De  Beaumarchais,  La  Doctrine  de  Monroe; 
De  Bustamente,  Lt  Canal  de  Panama  et  U  droit  inlematianal; 
De  Presaens6,  "  La  Doctrine  de  Monroe  et  le  confltt  anglo- 
am^ricain,"  Rome  des  deux  numdes  (1896);  also  the  writines  of 
Ridgway .  W-  L.  Scruggs,  Sibley  and  G.  F.  Tucker,  and  the  A  nmues  de 
iurufmatnaa  (Cobmbia),  June  1897  and  folk)wing  numben.  M 
rradier-FodM,  Professor  of  International  Law  at  Lyons  Univerrity, 
and  formerly  professor  of  the  University  of  Lima,  observes  that 
"  En  d6clarant  que  la  grande  r6(>ubUque  amdricaine  considdrerait 
comme  dangereuse  pour  sa  tranquilUtd  et  sa  s6curit6  toute  tentative 
de  la  part  des  puissances  europdennes  d'dtendre  leur  systftme 
politique  k  wu  partie  quelconque  du  continent  amdricain,  il  (te 
pr6sidcnt)  s'est  m£l6  indirectement  des  affaires  intdrieures  des 
rdpubliquca  du  Nouvcau  Monde,  autres  que  Ics  Etats  Unis;  U  a  fait 


"  In  constitutional  law,  the  sUte,"  says  a  leading 
authority,  "is  the  power  by  which  rights  are  created  and 
maintained,  by  Whkh  the  acts  and  forbearances  ^^^^ 
necessary  for  their  maintenance  are  habitually  „f  p^ 
enforced  "  (Anson,  Lam  and  Custom  of  Ike  ComstUm- 
tion,  pt.  L  p.  3).  Li  France,  where  the  state  embraces 
a  hitfarchy  of  bodies  and  authorities  cuhninating  in 
the  president  of  the  republic,  whose  acts  are  the  final  lonn  ofa 
series  of  incomplete  acts  of  the  members  of  the  hienzchy,  it 
comes  nearer  to  the  the(M«tical  meaning  of  the  wonL  In  Gtcsi 
Britain  the  sovereign  power  of  the  state  is  diffused  amaog  a 
number  of  authorities  which  have  rights  against  each  other  and 
stand  in  independent  relation  towards  the  individual  citizens. 
Actions  can  be  brought  by  private  dtizens  in  the  ordinary  kv 
courts  against  individual  authorities,  and  there  is  no  system  of 
hierarchical  responsibility  which  prevents  a  state  official  fraa 
being  personally  accountable  for  his  adminxstrative  fg«*«1yt 
In  A.  V.  Dic^s  admirable  Introduction  la  tha  Stmdy  of  Ibe  Lsu 
of  Ike  Canstitutian,  this  di^inction  between  the  French,  a,  is 
we  should  rather  call  it,  continental  system  of  entire  sobord- 
nation  of  the  organs  to  the  state  as  a  whole,  and  the  less  kgkal 
British  system  is  dwelt  upon.  "Few  things,"  be  obsems^ 
"^are  more  instructive  thui  the  examination  d  the  actiaes 
which  have  been  brought  in  Great  Britain  against  officen  kr 
retaining  ships  about  to  proceed  to  sea.  Under  the  MerdaM 
Shipping  Act  1876  the  board  are  open  to  detain  any 
which,  ^m  its  unsafe  and  unseaworthy  condition,  is  a 
danger  to  human  life."  "  Most  persons  would  suppose  that  lit 
offidals  of  the  board  of  trade,  so  tong  as  they — bona  iide  sad 
without  malice  or  corrupt  motive — endeavour  to  carry  ott  the 
provisions  of  the  statute,  would  be  safe  from  action  at  the  haeSi 
of  a  shipowner.  This,  however,  is  not  so.  The  board  and  is 
officers  have  more  than  once  been  sued  with  sucoesa.  They 
have  never  been  accused  of  either  malice  or  negligence,  bat  the 
mere  fact  that  the  board  acts  in  an  administrative  capacar 
is  not  a  protection  to  the  board;  nor  is  mere  obedience  to  tk 
orders  of  the  board  an  answer  to  an  action  against  its  servants* 

(P-  324). 

In  Ens^d,  we  may  say,  the  notion  of  state,  from  the  coostito- 
tional  point  of  view,  is  still  inchoate,  but  the  fJay  td  intemaXMsa! 
intorcourae  seems  to  be  gradually  Icatding  to  a  clearer  oooccptxa 
of  the  fact  that  an  increasing  national  responsibility  reqoiRS 
a  corresponding  increase  in  the  power  of  co-ordinate  state 
contrd.  An  instance  of  its  absence  is  shown  by  the  loose  vsy 
in  which  the  British  Crown  has  gianted  governing  powers  ts 
chartered  companies  (see  Raid).  This  imcertainty  appBes  as 
much  to  the  United  States  as  to  Great  Britain.  In  the  Loobaxa 
lynching  riots,  of  which  some  Italian  citizens  were  the  victiias. 
it  was  contended  that  the  United  States  government  was  ca 
reqwnsible,  and  that  the  reqx>nsibility  fell  upon  the  govemac: 
of  I^uisiana  alone.  This  contention  could  not  be  pieaBed,  sci 
compensation  was  of  course  paid  to  Italy.  Similar  diffiadtks 
arose  in  connexion  with  the  Japanese  school  question  in  Cali- 
f omia.  The  subject  is  well  known  to  have  raised  apptefaosoa 
as  to  the  adequacy  of  the  United  States  system  to  meet  ks 
centralized  state  responsibilities. 

Another,  and,  in  some  respects,  more  dangesoos  fcatve  of 
an  inchoate  conception  of  state  reqwnsibility  is  the  grower 
apart,  so  to  speak,  of  certain  British  dependendea.  The  Bcitisk 
state,  for  international  purposes,  is  the  British  Empire,  ia 
domestic  purposes  it  is  the  United  Kingdom.  Any  Ksb  et 
the  former's  huge  body  can  have  interests  different  from  those  of 
the  United  Kingdom,  and  involve  its  reqwnsibility.  A  s^gaia- 
cant  step  towards  concentration  of  liability  and  oontral  w 
taken  by  the  Australian  colonies  in  the  federation  broogiit  abort 
by  the  Commonwealth  Act  of  1900.  Under  this  act.  by  the  wav, 
an  element  of  confusion  has  been  created  by  the  applkatkifi  d 
the  term  "  state  "  to  the  federating  colonies.  Section  6  of  the  ad 
jtfovides  "  the  states  "  shall  mean  such  of  the  colonies  of  Xe« 

de  r intervention  par  anticipation  et  an  profit  de  ITJnana:  car. 
c'cst    d'tntervenir    que    d'inteidire    aux    autres 
d'intervenir."' 


STATE,  GREAT  OFFICERS  OF— STATEN  ISLAND  80 1 


loutli  W*ki,  New  Zoluid,  Qumulud,  Tusunii,  Iflnoiia, 
Hat  Au<f*U*  Uld  South  Aiutnlia  u  for  llie  time  bciag 
lie  paru  of  U>e  Coinmooirealth,  aod  wch  ooIodJcb  01  tciritoria 
IS  may  be  ubnitted  into  01  ettaitlahed  by  tlic  Connoonvulth 
ts  lEalea;  uid  each  ot  luch  puts  of  the  CommonweaJtfa  ahall  be 
alkd  "  a  Uale."  "  Original  ilatei  "  thiU  mean  "  lucH  >Utei 
IS  arc  paiti  of  the  Comnoniresltb  at  iti  cstablishinesl."    Fol- 

he  Xalei,  aitidci  106  to  114  ol  the  CaDnooancalth  coniiltution 
Lea]  with  the  leipective  potilioas  of  tlie  CommoDWFallh,  the 
iriginal  itatei,  and  Ibe  Eiew  Mtto.  Aitide  log  [n  particular 
mvida  iHal  "  when  a  law  o{  a  itaie  b  laconai 
aw  of  the  Conunoawcalth,. 


iving  the  my  f< 


latter  ibalL  prevail,  and  the 
Eteai  01  toe  moMuiatency,  be  Invalid,"  thiii 
Ibe  uliinute  mniolitlalion  of  the  federal 


Much  hat  bees  written  on  the 
we  prefer,  lo  Aa^a-Sanw  laada, 
I  CcrmaDy  the  lubjecC  b  dealt  wi 

of  univenity  education,     aevcrai  01  ner  univemuei 

jy  bave   a  lUuitwiaeiudiaftiuke  PaatUsl,  granting  a 

special  degree  [n  the  nibject.     In  conaequencc  of 

e  great  altention  paid  to  the  Bubject  in  Germany,  her  itate 

hiity  haa'been  lar^ly  the  work  of  her  political  writen.    The 

suit  haa  not  unnacunlly  toided  to  a  syalem  bearing  aome 

wmblance  lo  that  ot  the  American  Union,  with  lliB  very 

iporlanl  difference,  however,  that   whereai  in  the  United 

ates  the  federal  power  is  derived  from  the  dcmocntic  forces 

the  individual  slalea.  In  German]'  It  is  derived  from  their 

and  abiolulitt  forces.     German  political  thinkers, 

ict,  have  worked  out  AwlmcU  as  a  comparative  study, 

ihich  stxuraeatt  In  favour  ol  absolute  gDvrrnment  have 

ved  as  much  cartful  omsideralioo  as  Iboae  In  favour  of 

xratic  instiluiioos,  and  the  Cernun  state  has  developed 

I  lines  based  on  the  best  ibeontical  arguments  of  these 

.     There  is,  therefore,  no  snonialy  In  its  practically 

11  goverament  working  out  the  moat  democratic  reforms 

put  into  legislative  form.     It  follows,  however,  that 

rman  ibeories  are  of  little  use  in  the  consideration  of  the  state 

tbiems  with  whkh  British  and  American  political  thinken 

'c  to  deal-     Angki-Saun  institutioiv  are  following  their 

lependent  development,  and  if  the  influence  of  foreign  institu- 

u  is  felt  at  all,  it  is  probably  that  of  the  dear  ki^cal  detail 

u  1 H  oiirns.— Rehm,  CvMcUiia  SkiaUneklrwiatmtlaflll  B9&) , 
SlaaliUkrt  (1899) ;  R.  von  Mohl.  OackitUt  taid  LUUralur 
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QiSji-igSS);     Hildtbrand, 
SliuUililniuiitiU  (1866);  ( 
JUritU  UMi);  1.  f.  Sum,  DU 
unpin  du  StmiiraUj   (1870):   Bl 
[«!■     StaaltraUi     %mi     iter     Psli 


DU  JUnUfitri 


.;  PMik  C1876V  SpnJel 


TUCK    OUOH     ^ISD4-IM5J,     I.,  ,,,.-.,-.. 

Wuh^mHh  dtr  atiirmann  Staahifkn  (r87j];  Linn,  Empiriulu 
/■Icriailhiiicn  nr  aUitmiiim  SlaiiJiUkn  (189a):  fombak, 
IJIfniHiiH  JWibihn  (1896];  JelUn^  KsU  iti  nuilnni  SUala 


•^.lit  (1898):  Uband.  SlanbrtcU  ibi  dnlutni  Siklui,  1  Bde. 
iB9i):  Harnel,  Dtnlicia  Staalmchl  (1893);  Janet.  Hitlinn  it  la 
tiiict  ptIiliaiM  (1887):  Boutmy.  £tiulu  it  iiail  ctvlilMuina 

1899);  Cooibothecia,  La  Omcrpli       ....._    > 

,smr'n,  SUmimll  it  Jnil  imuliMlui  i) ; 

lauriou,   Prtcil  j.  ireil   oJminulf  rai 

IW»):  Lc  Fur,  Etal  tiitnit  a  am}  irv 

^Ichel,  L-IHt  it  rtlal  (iBa6);  Midi  de 

'i  la  scima  ptlMtMt  (iSoj):  I^Uec,  la- 

lenlata  itt  ttaix  iant  Forift  dti  1  }); 

'dbrecutno.  SaeiiU,  titt,  poirit  i„ 

rail  fianfaii,  t.  II,  p.  171  Amos,  3i  en, 

.cfluru  «  lib  PrimfUt  ^  PtUti  :k, 

nlrtiwUim  la  a*  Hillary  af  llu  S,  d.. 

900);  Atuon,  Low  md  Ctulem  fff  I  i,, 

£97):  Holland,  Jviipnitna  (lotb  \n 

>  At  sladj  tj  Ikt  Lam  if  CmltfMw  u- 

uiM  Utiiadi  tnd  Farmi  (looi):  ul 

■iftlmifw  (Chicago,  190a),  1 
STATB.   ORKAT   OFPICESS   07,    a   designation    populariy 
ipplled  to  all  the  principal  ministeti  cl  the  Biittih  Crown,  but 


itrktly  applicable  only  lo  the  lord  high  ilewaid,  the  kird  high 
chancetkir,  the  kird  high  treasurer,  the  hird-presidint  of  the 
(privy)  caundl,  the  lord  (keeper  of  the)  privy  seal,  the  brd  great 
chamUrlain,  the  lord  high  constable,  the  eari  marshal,  and  the 
bid  high  admiral.  Of  these,  Iluee— the  lord  chancellor,  the 
kjTd-presideot  of  the  coundl,  and  ttie  lord  privy  seal— Ibe  first 
and  second  are  always,  and  ihe  third  almost  always,  cabinet 
ministers.  The  offices  of  two 
ajid  the  high  admiral— are  n 
chief  of  the  lords  commitsionen,  known  tevenlly  as  the  £nl 
lord  of  the  treasury  and  the  first  lord  of  the  admiralty,  bebig 
likewise  members  of  the  cabinet,  while  the  first  brd  of  the 
treasury  is  usually  at  the  head  of  the  government.  Bul,althou^ 
it  has  become  the  rule  for  the  treasury  and  the  admiralty  to  be 
put  in  commission,  then  Is  nothing  eicepi  usage  ot  longer  or 
shorter  duration  to  prevent  the  Crown  from  making  a  personal 
appointment  to  either  of  them,  and  the  functions  which  formerly 
appertained  to  the  Lord  treasurer  and  the  high  admiral  are  still 
regularly  perioimcd  In  the  atabliihed  course  of  the  national 
adtninistralion.  The  four  o^cfs  of  Ihe  high  steward,  the  great 
chamberlain,  the  high  constable,  atkd  the  earl  marshal  stand  on 
a  different  footing,  and  can  be  regarded  at  the  present  dsy  aa 
little  else  than  survivals  from  an  earlier  condition  ol  society. 
They  have  practically  ceased  to  have  any  relation  to  Ihe  ordinary 
routine  ot  business  in  the  country  ot  of  ceremonial  m  Ihe  palace, 
and  Ibe  duties  associated  with  them  have  either  passed  cnliiely 
into  abeyance  or  ate  restricted  within  entemely  tuurow  limits, 
ssve  on  certain  occasLons  of  exceptional  pomp  and  solemnity. 
All  of  them  were  once  hereditary,  and,  taking  the  three  kingdoms 
together,  Ihey  or  Ibdr  counlerparls  and  equivalenta  continue 
to  be  held  by  rl^t  of  inberltance  m  one  or  other  of  them  even 
now.  These  snd  the  more  Important  foreign  great  officea 
of  stale  are  all  dealt  with  under  their  proper  headmp.  and  other 
information  will  be  found  In  Ibe  articles  Cabwzt,  Ministit, 
PaiTv  Council.  TiEtttray,  and  HonsEHain,  Boial. 
On  the  tubjecl  ot  the  creal  odicei  of  Rate  Eenenlly,  see  Siubbs, 

-"■■■—'    "■ -Si.    U.J   Freejnan,    r/irmao   CWuK,   eh. 

If  KamaJt  Empirt, 

ITATSa  ISLAM),  an  Islsnd  constituting  the  borough  of 
Richmond,NewYorkClty,and  Richmond  county,  Ibe  souibcni- 
most  of  the  oninlies  of  the  stale  of  New  Yo^  It  is  separated 
from  Long  Island  on  £.  by  the  Narrows  wbich  connect  Upper 
and  Lower  New  York  Bay;  from  New  Jersey  on  Ibe  N.  by  the 
narrow  chaooel  oi  Kill  van  KuU  which  connects  New  YocK  Bay 
witfa  Newark  Bay;  and  from  New  Jersey  on  the  W.  by  the 
nsrrow  channel  of  Slaien  Island  Sound  or  Arthur  Kill;  and  on 
its  S.E.  coast  ate  Lower  New  Yoil,  Ratilan  and  Prince's  Baya, 
(heat  Kills,  snd  Ibe  Atlantic  Ocean.  Pop,  (1890),  ji,693; 
(i9O0>,  67^11;  (190;).  72,845;  (1910),  85,969.  Slalen  Island  ia 
connected  by  ferry  with  the  thorough  ^  Maohsl tan,  sm.  distant, 
snd  with  Perth  Amboy,  New  Jersey.  The  Suien  Island  Rapid 
T. -^  __?. ertends  along  the  north  shore  and  Ihe  so"'""  — 


Hillary, 


veral  el 


The  island  is  triangular  in  shape,  is 


TU>rth.easl  10 

and  has  an  area  of  about  70  sq.  m.  The  nDith.east  quarter  is 
broken  by  two  ranges  of  hills  having  a  precipitous  east  slope 
and  rising  to  a  mavmum  height  of  about  400  ft.,  i  m.  inland 
from  the  Narrows;  but  on  the  west  and  south  the  hilLs  (all  genlty 
to  the  Coatial  Plain,  which,  occupying  Ihe  greater  part  of  Ihe 
Island,  Is  broken  only  by  low  moninal  ridges  and  leimlnalea 
in  salt  marshes  along  much  of  Ihe  west  coast.  There  are  many 
tpedcs  of  forest  trees  and  more  than  ijoo  qxcies  of  Bowering 
plants  and  fcnis.  The  dinute  is  tubfecl  to  sudden  chsntts, 
but  the  tempciature  rarely  rises  above  90*  F,  or  falls  below  sero. 
The  ishind  is  chieBy  a  residential  diHrict,  and  b  Ibe  {dcturesque 
hill  section  are  many  hoe  leddencea.  Forts  Wadswortb  and 
Tompkins  commanding  Ihe  paasagc  of  the  Narrow*  consUlute 
one  of  the  stnogeit  defences  of  New  York  Harbor.  Tlie 
prioclpa]  villages  are  New  Brighton,  West  New  Brighton,  Fori 
Richmond.  Suplelon,  and  Tompkinsville  on  the  north  coa^, 
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and  Tottenville  (or  Bentley  Manor)  on  the  south-west  coast. 
Richmond,  the  county-seat  since  1727,  is  a  small  village  near 
the  centre  of  the  island.  South  Beach',  below  the  Narrows,  is  a 
popular  seaside  resort.  At  West  New  Brighton  is  a  large  dyeing 
establishment,  there  are  also  ship-building  yards,  oyster  fisheries, 
and  truck  farms,  and  among  the  maufactures  are  linoleum, 
paper,  white  lead,  linseed  oil,  brick,  and  fire-clay  products. 

When  discovered  by  Europeans  Staten  Island  was  occupied 
by  the  Aquehonga  Indians,  a  branch  of  the  Raritans,  and 
several  Indian  burying-grounds,  places  where  wampum  was 
manufactxired,  and  many  Indian  relics,  including  a  stone  head 
with  human  features,  have  been  found  here.  In  1630  the 
Dutch  West  India  Company  granted  the  island  to  Michael 
Pauw  as  a  part  of  his  patroonship  of  Pavonia,  and  it  was  bought 
at  this  time  from  the  Indians  for  "  some  duffels,  kettles,  axes, 
hoes,  wampum,  drilling  awls,  Jew's  harps,  and  divers  other 
small  wares  ";  but  before  Pauw  had  established  a  settlement 
upon  it  he  sold  his  title  back  to  the  company.  A  portion  of 
it  was  regranted  to  David  Pietersen  de  Vries  in  1636  and  in 
X642  the  xemainder  was  erected  into  a  patroonship  and  granted 
to  Comelis  Mdyn.  In  1641  de  Vries  established  a  settlement 
at  Oude  Dorp  (Old  Town),  near  Arrochar  Park,  near  South 
Beach.  It  was  dcstxoyMl  by  the  Indians  in  the  same  year,  was 
immediately  rebuilt,  was  again  destroyed  in  1642  and  was  again 
rebuilt,  but  was  abandoned  after  iu  destruction  for  the  third 
time  in  1655.  A  company  of  Waldenses  founded  a  second 
settlement  in  1658,  at  Stony  Brook,  about  a  m.  west  of  the  ruins 
of  Oude  Dorp;  this  was  the  principal  village  for  many  years 
and  from  1683,  when  the  island  was  erected  into  a  county,  until 
X727  it  was  the  county-seat.  Mdyn  surrendered  his  rights 
as  a  patroon  in  x66x  and  during  the  remainder  of  the  Dutch 
regime  many  small  grants  of  land  were  made  to  French,  Dutch, 
and  Englbh  settlers.  In  X664  the  duke  of  York  became  pro- 
prietor of  the  newly  erected  province  of  New  York  and  by  his 
grant  in  the  same  year  to  Berkeley  and  Carteret  of  all  that 
portion  which  lay  west  of  the  Hudson  river,  Staten  Island 
became  properly  a  part  of  New  Jersey,  but  in  x668  the  duke 
dedded  that  all  islands  within  New  York  Bay  which  could  be 
drcumnavigated  in  twenty-four  hours  should  be  adjudged  to 
New  York.  Captain  Christopher  Billopp  made  the  trip  within 
the  time  limit  and  was  rewarded  with  a  grant  of  1x63  acres  at 
the  south  end  of  the  idand.  He  erected  this  into  the  Manor  of 
Bentley  and  the  xnanor  house,  built  about  this  time,  still  stands 
in  the  village  of  Tottenville.  It  was  in  this  house  that  Lord 
Howe  on  the  xxth  of  September  1776  hdd  a  peace  conference 
with  Benjamin  Franklin,  John  Adams,  and  Edward  Rutledge 
tepresenting  the  Continental  Congress.  The  British  army  under 
Sir  William  Howe  landed  at  the  Narrows  on  the  3rd  of  July  X777 
and  until  the  dose  of  the  war  Staten  Island  was  held  by  the 
British  and  Loyalists.  Fxom  it  the  British  made  frequent 
predatory  raids  into  New  Jersey  and  the  Americans  made 
several  retaliatory  raids  into  the  island.  Under  the  direction 
of  Generd  Hugh  Mercer  some  American  troops  reached-  Rich- 
mond on  the  morning  of  the  x6th  of  October  1776,  and  in  an 
engagement  w>ich  immediatdy  followed  they  were  victorious; 
but,  as  they  were  retreating  with  their  prisoners,  British  rein- 
forcements arrived  and  in  a  second  engagement  at  Fresh  Kill 
(now  Green  Rid^)  they  were  xouted  with  considerable  loss. 
A  second  raid  was  made  against  Richmond  early  in  August  1777; 
and  on  the  22nd  of  the  same  month  American  troops  under 
General  John  Sullivi^i  fought  the  Britbh  at  several  places, 
inflicted  a  loss  of  about  300  killed,  woimded  and  prisoners  and 
destroyed  considerable  quantities  of  stores.  In  the  War  of 
x8i  2  Fort  Richmond  was  built  at  the  Narrows  and  Fort  Tompkins 
in  the  rear  of  it*  "The  Federd  government  bought  the  site  in 
X847  knd  after  destroying  the  old  forts  began  the  erection  of  the 
present  works.  Iq  1898  Staten  Island  became  the  borough  of 
Richmond  in  Greater  New  York. 

See  I.  K.  Morris,  Memorial  History  of  Staten  Island  (2  vols.. 
New  York,  1808-1900) ;  R.  M.  Baylea,  History  of  Richmond  County 
(New  York,  1887):  9pd  J.  J.  Qute,  Amiqls  0/  Staten  Island  (New 
York,  1877). 


STATE  RIOHTSt  a  term  used  generally  in  political  science 
to  denote  those  govenmientd  rights  which  belong  to  the  indi- 
vidud  states  of  a  federd  union,  there  being  a  certain  sphere  ol 
authority  in  which  these  individud  states  may  act  witboot 
interference  from  the  centrd  government.  Thus  in  the  United 
States  there  were  certain  rights  reserved  to  themselves  by  the 
states  when  forming  the  union  under  the  constltutioa  of  1787. 
These  rights  the  centrd  govenmient  is  by  fundamentd  law  bound 
to  respect,  and  they  can  be  reduced  only  by  amendment  to  the 
constitution.  For  a  thousand  years  the  various  German  states 
were  so  jealous  of  any  curtaihnent  of  their  individual  rights 
as  to  prevent  the  formation  of  an  efficient  federd  govenmient: 
in  Austria-Hungary  the  larger  states  still  jedoudy  guard  their 
liberties.  In  federal  unions,  such  as  Mexico  and  Brazil  where 
a  centrd  authority  existed  first  and  created  the  states,  the 
belief  in  sUte  rights  is  much  weaker  than  it  b  in  unions  composed 
of  originally  independent  states.  The  rights  of  a  state  are 
sdd  to  be  ddegated  when,  as  in  Medco,  Brazil  and  Ccdombia, 
the  constitution  is  created  by  a  centrd  lutional  authority 
which  also  makes  the  states;  state  rights  are  redduaiy  wbea 
independent  states  unite  to  delegate  by  a  constitution  ccitaia 
powers  to  a  centrd  government,  as  in  the  case  of  the  GcnBaa 
Empire,  Austria-Hxmgaxy,  the  United  States,  Switzerland, 
and  until  1905,  Sweden-Norway.  History  shows  that  states 
forming  unions  of  the  second  dass  are  certain  in  after  time  to 
deny  or  assert  ihat  the  sovereignty  of  the  state  is  ooe  of  the 
rights  reserved,  according  as  the  state  belongs  to  a  stronger  or 
weaker  section  or  faction;  state  sovereignty  being  the  defexs 
of  the  weaker  state  or  faction,  and  being  denied  by  the  strooger 
group  of  states  which  controls  the  govenunent  and  vhkh 
asserts  that  a  new  sovereign  state  was  created  by  a  unioQ  of  the 
former  independent  ones.  This  dispute  b  usually  ended  1^ 
dvU  war  and  the  destruction  of  state  sovereignty.  T!k  evdo- 
tion  of  state  rights  as  shown  in  the  history  of  the  United  Slates 
is  typicd.  Thirteen  independent  states  formed  a  unioo  ia 
X787  under  a  constitution  reserving  certain  rights  to  the  ttau& 
The  ^here  of  the  state  authority  embraced  most  of  the  powm 
of  government,  except,  for  instance,  those  rehiting  to  fordga 
affdrs,  army  and  navy,  inter-state  commerce,  coinai^  and  the 
tariff;  the  powers  of  the  centrd  government  were  spedfied  ia 
the  fundamentd  law.  Most  of  the  states  claimed  at  one  time 
or  another  that  sovereignty  was  one  of  the  reserved  rights  ei 
the  states  and  on  this  theory  the  Southern  states  acted  in  the 
secesdon  in  x86x.  The  war  that  restilted  destroyed  all  daiiBs 
of  state  sovereignty.  The  other  rights  of  the  sutes  oonssicd 
of  those  not  ddegated  to  the  centrd  govenunent  or  forbsddoi 
to  the  states  by  the  constitution.  In  case  of  doubt  the  pxesiiir.p* 
tion  was  in  favour  of  the  state.  Since  the  begiiming,  however, 
the  centrd  govenmient  has  gdned  strength  at  the  txpaat 
of  the  states,  seldom  by  direct  usurpation  (except  during  the 
Civil  War  and  Reconstruction,  X86X-76),  but  indirectly  thR»«h 
use  and  custom,  as  the  country  and  people  developed  and  nev 
conditions  of  government  arose.  The  fidd  of  state  ri^ss 
had  not  increased,  while  centralization  has  slowly  but  sard; 
taken  place.  This  centralization  is  shown  not  only  by  tie 
increased  power  and  activity  of  the  Federd  government  as 
compared  with  the  state  governments,  but  in  the  change  ia 
popular  opinion  indicated  by  the  use  of  the  terms  Neixmd, 
Union,  &c.,  where  formerly  Confederate,  Federal,  &c,  were  used, 
and  in  the  use  of  singular  verbs  after  the  words  Congress  and  the 
United  States,  where  formerly  they  wore  followed  by  plaid 
verbs. 

The  centrd  authority  in  the  United  States,  formerly  abacst 
unheard  of  by  the  average  dtizen,  now  touches  him  in  caiij 
of  the  activities  of  life  and  sometimes  intrudes  even  into  the 
domdn  of  locd  self-government.  The  history  of  the  dccaj 
of  state  rights  makes  it  seem  doubtful  if  the  federal  form  of 
government  is  a  permanent  one,  or  is  only  a  transient  f<»t3 
between  Independent  state  governments  or  loose  confederacia 
and  a  centralized  nationd  government. 


See  J.  W.  Burgess,  PdUical  Science  and  Comparatiee 
Lav  (New  York,  1895);  Woodrow  WSson,  The  Stau  (1 
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New  York,  1003);  A.  H.  Stephens,  CmuHMUmd  Viem  cf  Ikt  War 
Between  Ike  States  (Philadelphia.  1868-1870):  and  A.  L  Lowell, 
Coeemments  and  Parties  in  Continental  Europe  (Boston,  1896). 

STATBS-OBIIBRAL,  the  English  tnmslatioa  of  (i)  the 
jSlats-Ciniraux  of  France  before  the  Revolution,  (3)  the  SUUeif- 
Ceneraai  of  the  Dutch  Netherlands.  The  name  in  both  cases 
signifies,  whatever  the  ultimate  divergence  in  character  of  the 
two  bodies,  the  assembly  of  the  representatives  of  the  various 
estates  of  the  realm,  caUed  together  for  purposes  of  legislation 
or  deliberation. 

The  French  StaUs^Centrd.—Jn  France  the  Sutes-General 
owed  their  origin  to  the  same  causes  which  produced  the  Parlia- 
ment of  England,  the  Cortes  of  Spain,  this  Diet  of  the  Holy 
Roman  Empire  and  the  Diets  {Landtage)  of  the  states  of  Ger- 
many, and  they  resembled  these  assemblies  in  their  constitution. 
In  these  countries  the  royal  or  ducal  power,  when  it  began  to 
extend  its  scope,  found  itself  limited  by  the  feudal  system  and 
had  to  turn  to  the  forces  of  feudalism  to  obtain  from  them 
aid  and  counsel,  t.e.  pecuniary  assistance  and  moral  support. 
Instead  of  treating  severally  with  the  local  representatives 
of  these  forces  the  ruler  found  it  useful  and  convem'ent  to  enter 
into  contact  with  them  as  a  whole,  treating  with  them  through 
their  principal  representatives. 

In  France  these  conditions  led  in  1302  to  a  general  assembly 
consisting  of  the  chief  lords,  both  lay  and  ecclesiastical,  and  the 
representatives  of  the  principal  privOeged  towns,  which  were 
like  distinct  lordships.  There  had,  of  course,  been  certain  pre- 
cedents before  1303  which  had,  as  it  were,  paved  the  way  for 
this  institution  i  the  representatives  of  the  principal  towns  had 
several  times  been  convoked  by  the  king,  and  under  FhHip  III. 
there  had  been  assemblies  of  nobles  and  ecclesiastics  in  which 
the  two  orders  had  deliberated  sqMratdy.  It  was  the  dis- 
pute between  Philip  IV.  the  Fair  and  Boniface  VIII.  which  led 
to  the  States-General  of  130a;  the  king  of  France  desired  that, 
in  addition  to  the  officers  of  the  Crown,,  the  principal  authorities 
of  the  country  should  come  and  testify  solenmly  that  they 
were  at  one  with  the  king  in  this  serious  crisis.  The  letters 
summoning  the  assembly  of  1302  are  published  by  M.  Georges 
Picot  in  his  collection  of  Documents  iniiils  pour  servir  d  I'hisUrire 
de  France.  In  1302  the  States-General  had  been  called  upon 
only  to  give  counsd  to  the  king;  but  during  the  same  rdgn  they 
were  several  times  assembled  to  give  him  aid,  j.e.  to  grant  him 
subsidies,  and  in  course  of  time  this  came  to  be  the  most  frequent 
motive  of  their  convocation. 

In  one  sense  the  composition  and  powers  of  the  States- 
General  have  always  been  the  same.  They  have  always  in- 
cluded representatives  of  the  dergy,  nobility  and  third  estate, 
and  they  have  always  been  summoned  either  to  grant  subsidies 
or  to  advise  the  Crown,  to  give  aii  and  counsd.  Their  composi- 
tion, however,  as  wdl  as  their  ^ective  powers,  have  varied 
greatly  at  different  times. 

In  thdr  primitive  form,  «.e.  in  the  14th  and  the  first  hall  of 
the  isth  centuries,  the  States-General  had  only  a  limitMi  elective 
element.  The  lay  lords  who  appeared  therein  were  not  dected, 
but  dimtly  chosen  and  summoned  by  the  king,  and  the  same 
was  the  case  with  the  prelates,  bishops  and  dergy,  who  were 
summoned  qud  ecclesiastical  lords.  In  the  order  of  the  dergy, 
however,  since  certain  ecdesiastical  bodies,  e.g,  abbeys  and 
chapters  of  cathedrals,  were  also  summoned  to  the  assembly, 
and  as  these  bodies,  being  persons  in  the  moral  but  not  in  the 
physical  sense,  could  not  appear  in  person,  their  representative 
had  to  be  chosen  by  the  monks  of  the  convent  or  the  canons 
of  the  chapter.  It  was  only  the  representation  of  the  third 
estate  which  was  furnished  by  election.  Originally,  moreover, 
the  latter  was  not  called  upon  as  a  whole  to  seek  represoitation 
in  the  estates.  It  was  only  the  bonnes  viUes,  the  privileged 
towns,  which  were  called  upon.  They  were  represented  by 
dected  procureurs,  who  were  frequently  the  municipal  ofiidals 
of  the  town,  but  deputies  were  often  dected  for  the  purpose. 
The  country  districts,  the  pial  pays,  were  not  represented. 

it  was  during  the  last  thirty  years  of  the  i6th  century  that 
the  States-General  became  an  entirely  dective  body  and  really 


representative  of  the  whole  nation  aa  divided  into  three  parts. 
This  was  brought  about  by  various  causes.  On  the  one  hand, 
the  nobles  and  prelates  who  were  summoned  were  not  always 
inclined  to  attend  the  estates,  so  had  themsdves  represented 
by  an  envoy,  a  procureur,  as  they  had  the  right  to  do,  and  fre- 
quently the  lords  or  prelates  of  the  same  district  chose  the  same 
procureur  to  represoit  them.  On  the  other  hand,  the  Crown 
seems  at  that  time  to  have  fdt  the  need  of  having  the  con- 
sent of  representatives  really  expressing  the  will  and  feeCngs 
of  all  the  orders,  and  especially  of  the  third  estate  as  a  whole. 
The  letters  of  summons  to  the  States-General  of  1484  invited 
the  ecdesiastics,  nobles  and  third  estate  in  general,  to  meet  at 
the  chief  town  of  thdr  baiUiage  or  stnichaussie  and  dect  deputies. 
An  intermediate  form  had  been  employed  in  1468  when  the 
prdates  and  lords  had  still  been  summoned  personally,  but  the 
towns  had  each  dected  three  deputies,  an  ecdeuastic,  a  noble 
and  a  burgess. 

At  the  estates  of  1484  there  seems  to  have  been  umversal 
and  direct  suffrage  for  dl  the  three  orders.  But  the  roiuners 
of  the  country  districts  cotild  not  in  practice  avail  themsdves 
of  this  power;  so  the  country  communities  and  small  towns 
spontaneously  dected  ddegates  to  represent  them  at  the  doc- 
toral assembly.  Thus  a  system  of  indirect  dection  an»e  for 
the  third  estate  which  became  ^nfirmed  and  subsequently  con- 
tinued to  be  used.  To  a  certain  extent  there  were  somietimes 
more  than  two  d^jees  in  the  suffrage;  the  dd^ates  nominated 
by  the  country  communities  would  gather  together  with  the 
dectors  chosen  by  the  neighbouring  little  town,  and  appoint 
with  them  new  ddegates  to  represent  them  at  the  dectoral 
assembly  of  the  baiUiage.  This  tiltimatdy  became  the  ^tem. 
For  the  dergy  and  nobles  the  suffrage  remained  direct;  but  as 
a  rule  only  such  ecdesiastics  were  admitted  to  the  assembly 
of  the  baiUiage  as  possessed  a  benefice,  and  only  such  lords  as 
had  a  fief. 

The  effective  powers  of  the  States-General  likewise  varied  in 
the  course  of  time.  In  the  14th  century  they  were  actually 
greaL  The  king  could  not,  in  theory,  levy  general  taxation. 
Even. in  the  provinces  attached  to  the  domain  of  the  Crown,  he 
cotild  only  levy  it  where  he  had  retained  the  hhute  Justice 
over  the  inhabitants,  but  not  on  the  subjects  of  lords  having 
the  haute  justice.  The  privileged  towns  bad  generally  the  right 
of  taxing  themsdves.  In  order  to  obtain  general  taxes,  the 
king  had  to  obtain  the  consent  of  the  lay  and  ecclesiastical  lords 
and  of  the  towns;  this  amounted  to  obtaining  the  authorization 
of  the  States-General,  which  only  granted  these  subsidies 
temporarily  for  a  fairly  short  period.  The  result  was  that  they 
were  summoned  fairly  frequently  and  that  thdr  power  over  the 
Crown  might  be  considerable. 

But  in  the  second  half  of  the  14th  century  certain  royal  taxes 
levied  throughout  the  whole  of  the  domain  of  the  Crown,  tended- 
to  become  permanent,  and  independent  of  the  vote  of  the  estates. 
This  sprang  from  many  causes,  but  from  one  in  particular;  the 
Crown  endeavoured  by  transforming  and  changing  the  nature 
of  the  "  feudal  aid  "  to  levy  a  general  tax  by  right,  on  it^ 
own  authority,  in  such  cases  as  those  in  which  a  lord  could 
demand  feudal  aid  from  his  vassals.  For  instance,  it  was  in 
this  way  that  the  necessary  taxes  were  raised  for  twenty  years 
to  pay  the  ransom  of  King  John  without  a  vote  of  the  States- 
General,  although  they  met  several  times  during  this  period. 
Custom  confined  this  tendency.  Thus  during  the  second  half 
of  the  15th  century  the  chief  taxes,  the  taiUe,  aids  and  gabdle 
became  definitdy  permanent  for  the  benefit  of  the  Crown, 
sometimes  by  the  formal  consent  of  the  States-General,  as 
in  X437  in  the  case  of  the  aids.  The  critical  periods  of  the 
Hundred  Years'  War  had  been  favourable  to  the  States-General, 
though  at  the  price  of  great  sacrifices.  Under  the  reign  of 
King  John  they  had  had  for  a  few  years,  from  1355  to  1358, 
not  only  the  voting,  but  through  their  commissaries,  the 
administration  of  and  jurisdiction  over  the  taxes.  In  the 
first  half  of  the  rdgn  of  Charles  VII.  they  had  been  summoned 
almost  every  year  and  bad  patriotically  voted  subsidies.  And 
when  the  struggle  was  over  they  renounced,  throu^  wearinesa 
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and  a  longing  for  peace,  tbdr  jnost  precious  rigUt,  the  power 
of  the  purse. 

At  the  estates  of  1484,  however,  after  the  death  of  Louis  XL, 
there  was  a  kind  of  awakening,  llie  deputies  of  the  three  orders 
united  their  efforts  in  perfect  harmony  in  the  hope  of  regaining 
the  right  of  periodically  sanctioning  taxation.  They  voted 
the  (oiMf  for  two  years  only,  at  the  same  time  reducing  it 
to^the  amount  which  it  had  reached  at  the  end  of  the  reign  of 
Charles  VII.  They  even  demanded,  and  obtained,  the  promise 
of  the  Crown  that  they  should  be  sunmioncd  sgain  before  the 
expiry  of  the  two  years.  But  the  promise  was  not  kept,  and 
we  do  not  find. the  States-General  summoned  again  tall  156a 
There  was  then  a  first  interruption  of  76  years  in  the  working 
of  the  institution,  wiiile  the  absolute  monarchy  was  establishing 
itself.  But  theire  was  a  revival  of  its  activity  in  the  second 
half  of  the  x6th  century  caused  by  the  scarcity  of  money  and 
the  quarreb  and  wars  of  rdigion.  The  estates  of  Orleans  in 
2560,  followed  by  those  of  Pontoise  in  1561,  and  those  of  Blois 
in  1576  and  1588  were  most  remarkable  for  the  wisdom,  coursge 
and  efforts  of  the  deputies,  but  on  the  whole  were  lacking  in 
effect.  Those  of  z  588  were  ended  on  a  regular  amp  d*itat  effected 
by  Henry  m.,  and  the  States  sunmioned  by  the  League,  which 
sat  in  Paris  in  1593  and  whose  diief  object  was  to  dect  a  Catholic 
king,  were  not  a  success.  Tlie  States-General  again  met  in  Paris 
in  16x4,  on  the  occasion  of  the  disturbances  which  followed  the 
death  of  Henry  IV.;  but  though  their  minutes  bear  witness  to 
their  sentiments  of  exalted  patriotism,  the  dissensions  between 
the  three  orders  rendered  them  weak  and  they  were  dissolved 
before  having  completed  their  work,  not  to  be  summoned  again 
tillz789. 

As  to  the  question  whether  the  States-General  formed  one 
or  three  chambers  for  the  purposes  of  their  working,  from  the 
constitutional  point  of  view  the  point  was  never  decided. 
What  the  king  required  was  to  have  the  consent,  the  resolution 
of  the  three  estates  of  the  realm;  it  was  in  reality  of  little  import- 
ance to  him  whether  their  resolutions  expressed  themselves  in 
common  or  sq;>arately.  At  the  States-General  of  1484  the 
elections  were  made  in  common  for  the  three  ordezs,  and  the 
deputies  also  arrived  at  their  resolutions  in  common.  But  after 
Z560  the  rule  was  that  each  order  should  deliberate  separately; 
the  royal  dedaration  of  the  ajrd  of  June  1789  even  stated  that 
they  formed  three  distinct  chambers.  But  Keeker's  report 
to  die  conseU  du  rot  according  to  which  the  ccmvocation  of  X789 
was  dedded,  said  (as  did  the  dedaration  of  the  23rd  of  June), 
that  on  matters  of  common  interest  the  deputies  of  the  three 
orders  could  ddiberate  together,  if  each  of  the  others  dedded 
by  a  separate  vote  in  favour  of  this,  and  if  the  king  consented. 

The  working  of  the  States-General  led  to  an  almost  exdusive 
system  of  ddibeiation  by  committee,  as  we  should  say  nowa* 
days.  There  were,  it  is  true,  scJemn  general  sessions,  called 
siances  royaUs,  beoiuse  the  king  presided;  but  at  these  there 
was  no  discussion.  At  the  first,  the  king  or  his  chancellor 
announced  the  object  of  the  convocation,  and  set  forth  the 
demands  or  questions  put  to  them  by  the  Crown;  at  the  other 
royal  sessions  each  order  made  known  its  answers  or  observations 
by  the  mouth  of  an  oratew  dected  for  the  purpose.  But  almost 
all  usdtil  work  was  done  in  the  sections,  among  which  the  depu- 
ties of  each  order  were  divided.  At  the  estates  of  1484  they 
were  divided  into  six  nations  or  seclionSt  corresponding  to  the 
six  giniraliUs  then  existing.  Subsequently  the  deputies  bdong- 
ing  to  the  same  gou9ernemerU  formed  a  group  or  bureau  for 
deliberating  and  voting  purposes.  Certain  questions,  however, 
were  discussed  and  dedded  in  full  assembly;  sometimes,  too, 
the  estates  nominated  commissaries  in  equal  numbers  for  each 
order.  But  in  the  andent  States-General  there  was  never  any 
personal  vote.  The  unit  represented  for  each  of  the  three 
orders  was  the  boiUiage  or  sirUckaussie  and  each  baiUiage  had 
one  vote,  the  majority  of  the  deputies  of  the  baiUiage  dedding 
in  what  way  this  vote  should  be  given.  At  the  estates  of  the 
i6th  century  voting  was  by  gouvemementSf  each  gouvernement 
having  one  vote,  but  the  majority  of  the  baiUiages  composing 
the  goKtemcment  decided  how  it  should  be  given. 


The  States-General,  when  they  gave  ooansd,  bad  fas  tbeory 
only  a  consultative  faculty.  Thi^  had  the  power  of  granting 
sutMidies,  which  was  the  chid  and  ordinaiy  cause  ot  their 
oonvocation.  But  it  had  come  to  be  a  consent  with  wtndi  the 
king  could  dispense.  We  have  seen  how  peimancat  taxatioa 
became  established.  In  the  z6th  century,  however,  the  estates 
again  claimed  that  their  consent  was  necessary  for  the  aUJblSsh- 
ment  of  new  taxation,  and,  on  the  whole,  the  facts  seem  to  be 
in  favour  of  this  view  at  the  time.  But  in  the  course  of  the  xTth 
centuzy  the  prindple  gained  recognition  that  the  king  ooold 
tax  on  his  own  sde  authority.  Thus  were  estabiisbed  ia  the 
second  half  of  the  X7th  centuzy,  and  in  the  xSth,  the  direct 
taxes  of  the  eapiUUioH  and  of  the  dixihne  or  wimgikwM,  and 
maiay  indirect  taxes.  It  was  suffident  for  the  law  oeatii^  them 
to  be  registered  by  the  coun  des  aides  and  the  perieaumts. 
It  was  only  in  X787  that  the  parlemeni  of  Paris  dedarcd  that 
it  could  not  register  the  new  taxes,  the  land-tax  and  stami>> 
duty  {subfeniion  lerrihriale  and  imp^  du  timhn),  as  thgj  <tid 
dot  know  whether  they  would  be  submitted  to  by  the  oountiy, 
and  that  the  consent  of  the  representatives  of  the  tax-payen 
must  be  asked. 

The  States-General  had  legally  no  share  in  the  Icgslatifc 
power,  which  bdonged  to  the  king  alone.  The  States  of  Bka 
demanded,  it  is  true  in  1576,  that  he  should  be  bound  to  tvra 
into  law  any  proposition  voted  in  identical  terms  by  each  of  the 
three  orders;  but  the  king  would  not  grant  this  demand,  ^AoA 
would  not  even  have  left  him  a  right  ci  veto.  In  practkc, 
however,  the  States-General  contributed  large^  to  Irgisiatinn. 
Those  who  sat  in  them  had  at  all  times  the  ri^t  of  pnaeatag 
complaints  {doUances),  requests  and  petitions  to  the  kiag;  ia 
this,  indeed,  consisted  their  sole  initiative.  They  were  nnalfy 
answered  by  an  ordamunce,  and  it  u  chiefly  throui^  these 
that  W9  are  acquainted  with  the  activity  of  the  estates  of  the 
14th  and  X5th  centuries.  In  the  latest  form,  axnl  bom  the 
estates  of  X484  onwards,  this  was  done  by  a  new  and  special  pro- 
cedure. The  States  had  become  an  entirdy  dectivc  aMrmM>, 
and  at  the  dections  (at  eiich  step  of  the  election  if  there  were 
several)  the  doctors  drew  up  a  cakier  des  deliances  (statemeiA 
of  grievances)  which  they  requested  the  deputies  to  presest; 
this  even  appeared  to  be  the  most  important  feature  of  aa 
dection.  Tlie  deputies  of  eadi  order  in  every  baaUage  abs 
broun^t  with  them  a  cakier  des  doUances^  which  was  arrived  at, 
for  the  third  estate,  by  4  combination  of  the  statements  drawn 
up  by  the  primary  or  secondary  dectws.  On  the  Msateakkf 
of  the  estates  the  cakiers  of  the  baiUu^es  were  incorporated  into 
a  cakier  for  each  gotspememeiUf  and  these  again  into  a  caAur 
gtniral  or  general  statement,  which  was  presented  to  the  king, 
and  which  he  answered  in  his  ooundL  When  the  three  ordea 
deliberated  in  oomxnon,  as  in  1484,  there  was  only  one  eakkr 
gtniral;  when  th^  deliberated  separatdy,  there  were  three, 
one  for  each  order.  The  drawing  up  of  the  cakier  gtfafiral 
looked  upon  as  the  main  business  {te  grand  wume)  tA  the 

By  this  means  the  States-General  furnished  the 
for  numerous  ordannqmces,  though  the  king  did  not  always  adopt 
the  prop6sitions  contained  in  the  cakiers,  and  often  modified 
them  in  forming  them  into  an  ordonnance.  These  latter  wcr 
the  ordtmnanca  de  riforma  (rdorming  ordinances),  tieatiiv 
of  the  most  varied  subjects,  according  to  the  demands  of  the 
cakiers.  They  were  ziot,  however,  for  the  most  part  very  wdl 
observed,  liie  last  of  the  type  was  the  grande  ord^naoMea  «f 
1629  {Code  Mickau)  drawn  up  in  accordance  with  the  cakiers  ti 
z6z4  and  with  the  observations  of  various  assemblies  of  notaUes 
which  followed  them. 

The  States-General  had,  however,  peculiar  power  which  wa 
recognised,  but  was  of  a  kind  that  could  not  often  be  exer- 
cised; it  was  what  might  be  called  a  constituent  poarec.  Ihe 
andent  public  law  of  France  contained  a  number  of  rules  called 
"  the  fundamental  laws  of  the  realm  {lois  famdamtnides  ia 
royaume),  though  most  of  them  were  purdy  customaiy;  chkf 
among  them  were  the  nUes  of  determining  the  saoccsaioo  le  the 
Crown  and  those  forbidding  the  alienation  of  the  dMaain  d 
the  Crown,    llie  king,  supreme  though. his  power  m%jht  be, 
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Codd  not  abngile,  moffy  or  tnliinge  them.  But  it  wu 
■dmittcd  that  be  migbl  do  w  by  tbc  tonxnt  ol  the  Sui«- 
GcDCnL  Tbe  Suta  couJd  give  tfai  king  a  dispenulion  (rora  > 
(uadunenul  law  in  B  given  iDstance;  tbey  could  cveu,  b  agree- 

ol  Bids  of  1576  and  15SS  oSet  enlirel/  convincipg  precedent! 
jn  thi)  rctpecl.  It  wu  uuvtiiglly  iccoijuzid  thai  in  the  event 
ollbe  line  of  Hugh  Cipcl  becoming  extioct,  it  would  be  the  func- 
tion ol  the  Stales-Gentnl  to  elect  a  new  king. 

The  Sutei-Genenl  ol  1614  bid  been  Ibe  kit.  A  new  con- 
vocatioa  had  indeed  been  aonouoccd  to  tike  place  on  the 
mijarity  of  I-ouii  XIV..  and  letten  were  even  issued  In  view  of 
tbe  elections,  but  this  ended  in  nolhiog.  Absolute  monsicby 
wai  becoming  definitely  etiiblished,  and  was  incompatible  villi 
tbe  instiiutioa  of  the  Siites-GenetaL  Liberal  minds,  bowcvei, 
in  the  tnltntratf  of  (he  duke  of  Burgundy,  who  were  preparing 
a  new  plan  of  govemmeni  in  view  o[  his  accession  to  tbe  throne, 
thought  of  reviving  tbe  inititulion.  It  figures  in  Ibe  project! 
of  St  Simon  and  Fteclon,  though  the  Utter  would  have  preferred 
to  iKgin  with  an  aisembly  of  non-clecled  notables.  But  though 
^ '  b  in  the  favour  of  tlie  regent  Orlcaiis,  the 
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is  XIV. 
loned.  They  were  preceded,  a! 
<1  wisncd  m  lormer  days,  by  an  aasemUy  of  notables 
bich  already 'displayed  great  independence.  It  wu 
of  the  pvUtKrU  of  Paris  to  register  the  fiscal  edicts 
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Sutes-GcnemL  The  Notables,  who  had  sat  in  1787,  w 
KUnmoned  in  17SS  to  Inquire  into  and  fii  tbe  rules  for  the  elec- 
tions and  tbe  procedure  ol  tbe  Sutes.  Keeker,  ia  tbe  Utmnn 
which  be  submitted  to  the  u*icU  Ju  rai  in  December  1788, 
granted  for  these  Slates  Ibe  ioMtmeitt  iti  titrt,  i-t.  that  tbe 
third  estate  should  bave  a  number  of  deputies  equal  to  that 
of  tbe  deputies  of  tbe  other  two  orders  combined,  this  is  what 
bad  happened  previously  In  the  few  provincial  assemblies 
created  by  Necket  during  his  Erst  admbiistration  and  in  those 
created  by  an  edict  of  1787  (or  all  the  ^yi  i'llaliani.  But 
Necker's  report,  as  to  thie  subject  of  delibetaling  separately 
{far  trjrt)  or  in  common,  simi^y  referred  to  the 'indent  ptin- 
dples;  and  he  seems  also  to  have  proposed  to  miintain  the 
system  of  voting  by  bailliaia.  Now  the  doubling  of  the  Iwri 
could  yield  it  no  real  advantage  unless  the  ddibention  was  in 
common  and  the  voting  by  indi«duals,  and  it  was  this  question 
which  from  the  61h  of  May  1789  onwards  was  the  subject  of 


separal 

orders.  On  the  ijth  of  June  the  third  estate  had  ai 
resolution  to  examine  and  Ktile  in  common  the  pow 
three  orders,  and  invited  to  this  common  work  thi 
clergy  and  nobZei.  Certain  of  the  btter  and  the  m 
the  clergy  joined  the  lim,  and  en  the  17th  of  June 
at  the  celebrated  deriuon  by  which  it  afl^nned  thi 
of  the  national  suprem.Tcy  residing  in  the  mass  of  t' 
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3nbly  was  called  upon  t 
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while  the  royal  power 


The  king  tried 

tbe  jjrd  ol  June  17S9,  where  he  took  tbe  altitude  of  granting 
a  cJiarIc  Kirayte  (a  constitution  granted  of  tbe  royal  favour),  he 
alTirmed,  subject  to  the  traditional  limitations,  the  right  of 
sepaiBic  deliberation  (or  tbe  three  ordcis,  which  coutilutionally 
formed  three  chamben.  We  know  how  this  move  failedi  soon 
that  part  of  the  deputies  of  tbe  nobles  who  ititl  stood  apart 
joined  the  Xational  Assembly  at  the  request  of  the  king.  The 
Stales- General  had  ceased  to  Host,  having  become  the  National 
Constituent  Assembly,   though   it   consisted  of   the  deputies 

II  (ind  ed..  Parii.  I388). 
(J.  P.  E.) 

Thi  Daldi  Statit-Ctneal.—lii  the  Netheilinds  the  convoca- 
tion of  the  Slates- General,  consisting  of  delegates  from  the 
provincial  estates,  dates  from  about  tbe  middle  of  the  i^ih 


century,  under  the  rule  of  tbe  dukes  of  Burgundy  The  name 
was  tnnsfetred,  after  the  separation  of  the  northern  Nether- 
lands from  the  Spanish  dominions,  to  the  representatives 
dected  by  the  seven  sovereign  provincial  estates  for  tbe  general 
govenunent  of  the  United  Flovincea.  Tbe  States- General,  in 
wliich  the  voting  was  by  provinces— each  province  having  one 
itiblished  from  1593  at  the  Hague.    The  States- 
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convocation  of  the  National  Assembly  (March  i.  17^).  See 
HOLUum  {Hislaty).  The  title  of  SUilen-Gauraat  is,  however, 
itiU  borne  by  the  Dutch  parliament.  (W.  A.  P.) 

STATES  OF  THE  CHDKCH,  o[  PiFAi.  States  (Hal.  Slala 
Jdla  C/iiaa,  Slala  Ponlifito,  Slate  gomam,  Slala  Eickaaslital 
Fr.  &ali  di  f£[liii,  Ponlificat  Soneerain  dt  Rsmt,  be.;  Ger, 
Kirdunslaal;  in  ecclesiastical  Latin  often  Palrimmiiim  Sanctt 
Pari),  that  portion  of  centralltaly  which,  previous  to  tbe  imifica- 
tion  i^  tbe  kingdom,  was  under  tbe  direct  government  'of  tbe 
see  of  Rome.  Tbe  territory  stood  In  1859  as  In  the  annexed 
table. 

With  the  exception  of  Beneveato,  sumunded  by  tbe  Nea- 
politan province  of  Prindpsto  Ulterloie,  and  the  small  state 
of  Pontecorvo,  enclosed  within  the  Terra  di  Lavoro,  the  Slates 
of  the  Church  formed  a  compact  territory,  bounded  on  the  N.W, 
by  tbe  Lombardo-Venetiin  kingdom,  on  the  N.E.  by  the  Adriatic, 
00  the  S.E.  by  the  kingdom  of  Naples,  on  the  S.W.  by  the 
Mediterranean,  and  on  the  W.  by  the  grand-duchy  of  Tuscany 
and  the  duchy  of  Uodena.  On  the  Adriatic  the  coast  otended 
140  m.  from  the  mouth  of  the  Tronto  (Truentus)  to  ths 
'  the  Po.  and  on  tbe  Tyrrhenian  Sea  13a  m. 


"'  N.  b 


■3S 
Si 
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The  divisions  shown  above  were  adopted  on  the  iiit  of 
December  iS)7.  the  legations  being  ruled  by  a  cardinal  and  tbe 
delegations  by  a  prelate.  Previously  the  several  districlsfotmally 
recogniied  were  Lalium,  the  Mirlttima  (or  sen-board)  and 
Csmpagna.  the  putimony  of  Siini  Peter,  the  duchy  of  Caiiio, 
the  Orvietino,  the  Sabini.  Umbria,  the  Peiugino,  tbe  March  of 
Ancona,  Romagna,  the  Bolognese,  the  Fertarese,  and  the 
duchies  of  Beneveato  Hid  of  Pontecorvo,  The  former  papal 
tcrtilotics  are  now  comprised  within  the  Ililian  provinces  of 
Bologna.  Femra,  Fotli,  Ravenna,  Pesaro  and  Urbino.  Ancona, 
Macetata,  Ascoli-Piceno,  Peru^,  Rome  and  Benevento. 
The  qnestion  of  the  origin  of  the  terriloriil  Inriidi 

decay  of  the  papacy  in  Ihe  gth  and  10th  cenlLiries 
leirhcnul  aulhoniy  slipped  from  Its  grup:    and  by  ll 

Fitchal  11.  vat  compelled  by  the  rmpernr  Henry  V. 
all  the  poMesskonsiTid  royiltiesof  the  Church;  but  thi 
•son  ■fierward)  repudiated,  and  by  the  will  of  Miiil 
of  Tuscany,  the  pspal  see  wis  enabled  to  lay  daim  to  « 


xlesiailkil 
inch  of  its 
:  middle  of 
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of  great  value.  By  the  capitulation  of  Neun  (laot)  the  emperor 
Otto  IV.  recognixed  the  papal  authority  over  the  whole  tract  from 
Radicofani  in  Tuscany  to  the  pass  of  Ceperano  on  the  Neapolitan 
frontier— the  exarchate  of  Ravenna,  the  Pentapolit,  the  March  of 
Ancona,  the  bishopric  of  Spoleto,  Matilda's  personal  estates,  and  the 
countship  of  Brittenoro;  but  a  good  deal  of  the  territory  thus 
described  remained  for  centuries  an  object  of  ambition  only  on  the 
part  of  the  popes.  The  actual  annexation  of  Ravenna,  Ancona, 
Bologna,  Fenrara,  &c.,  dates  from  the  i6th  century.  The  States 
of  the  Church  were  of  course  submerged  for  a  time  by  the  ground- 
swell  of  the  French  Jlevolution,  but  they  appeared  again  in  1814. 
In  1840  they  received  a  constitutbn.  On  the  formation  of  the  king- 
dom of  Italy  in  i860  they  were  reduced  to  the  Comarca  of  Rome, 
the  lection  of  VeUetri,  and  the  three  delegations  of  Viterbo,  Civit& 
Vecchia  and  Frosinone;  and  in  1870  they  dinppeared  from  the 
political  map  of  Europe.   See  Italy:  History, 

STATE  TRIALS,  in  English  law,  a  name  which  primarily 
denotes  all  trials  relating  to  offences  against  the  state,  but  in 
practice  is  often  used  of  cases  illustrative  of  the  law  relating 
to  state  officers  or  of  international  or  constitutional  law.  The 
first  collection  of  accounts  of  state  trials  was  published  in  17x9 
in  four  volumes.  Although  without  an  editor's  name,  it  appears 
that  Thomas  Salmon  (167^x767),  an  historical  and  geographical 
writer,  was  responsible  for  the  collection.  A  second  edition, 
increased  to  six  volumes,  under  the  editor^p  of  SoUom  Eo^yn 
(1697-X7S4),  appeared  in  1730.  This  edition  contained  a 
lengthy  preface  critically  surveying  the  condition  of  English 
law  at  the  time.  A  third  edition  appeared  in  X743,  in  eight 
volumes,  the  seventh  and  eighth  volumes  having  been  added 
in  X835.  Ninth  and  tenth  volumes  were  added  in  X766,  and 
a  fourth  edition,  comprising  ten  volumes,  with  the  trials  arranged 
chronologically,  was  published  the  same  year.  A  fifth  edition, 
originated  by  William  Cobbett,  but  edited  by  Thomas  Bayly 
Howell  (1768-1815)  and  known  as  CobbeU*t  Compute  CoUectum 
of  State  Trials,  was  published  between  X809  and  1826.  This 
edition  Is  in  thirty-three  volumes;  twenty-one  of  them,  giving 
the  more  important  state  trials  down  to  X781,  were  edited  by 
T.  B.  HowcU,  and  the  remaining  volumes,  bringing  the  trials 
down  to  X820,  by  his  son  Thomas  Jones  Howell  (d.  X858).  A 
ilew  series,  under  the  direction  of  a  parliamentary  committee, 
was  projected  in  1885,  with  the  object  of  bringing  the  trials 
down  to  a  later  date.  Eight  volumes  were  published  in  x888- 
1898,  bringing  the  work  down  to  1858.  The  first  three  of  these 
were  edited  by  Sir  J.  Macdonell,  the  remaining  five  by  J.  E.  P. 
Wallis.  Selections  have  also  been  edited  by  H.  L.  Stephen 
and  others.  The  trials  are  invaluable  not  only  for  their 
reports  of  criminal  cases,  in  which  the  whole  course  of  criminal 
procedure  and  evidence  may  be  traced,  but  for  their  historical 
information. 

STATICS  (from  Or.  root  trra-,  stand,  or  cause  to  stand),  the 
branch  of  mechanics  which  discusses  the  conditions  of  rest  or 
equilibrium  of  forces  (see  Mechanics). 

STATIONERY,  a  term  embracing  all  the  various  articles 
sold  by  "stationers,"  who  were  originally  booksellers  having 
"  stations  "  or  stands  in  markets,  near  churches  or  other  build- 
ings for  the  sale  of  their  goods  (see  Bookselling  for  the  further 
history  of  the  word).  The  stationers  were  formed  into  a  gild 
in  X403,  the  Livery  Company  not  being  incorporated  till  1556. 
At  the  hall  of  the  company  in  London,  "Stationers'  Hall," 
is  kept  a  book  for  the  registration  of  copyrights  (see  Copyright). 
The  "  Stationery  Office  "  is  a  British  government  department 
which  supplies  stationery  to  parliament  and  the  government 
offices  and  generally  controls  the  printing  required  by  them. 

Under  the  name  of  stationery  are  now  included  all  writing 
materials  and  implements,  together  with  the  numerous  appli- 
ances of  the  desk  and  of  mercantile  and  commercial  offices. 

The  principal  articles  and  operations  of  the  stationciy  trade 
are  dealt  wttii  under  such  headings  as  Bookbindlng;  Copying 
Machines;  Ink;  Lithography;  Paper;  Pen;  and  Pencil. 

STATIONS  OF  THE  CROSS,  a  scries  of  14  pictures  or  images 
representing  the  closing  scenes  in  the  Passion  of  Christ,  viz. 
(i)  the  condemnation  by  Pilate,  (2)  the  reception  of  the  cross, 
(3)  Christ's  first  fall,  (4)  the  meeting  with  His  mother,  (5)  Simon 
of  Cyrene  carrying  the  cross,  (6)  Veronica  wiping  the  face  of 
Jesus,  (7)  the  second  fall,  (8)  the  exhortation  to  the  women  of 


Jerusalem,  (9)  the  third  fall,  (10)  the  seripping  of  the  cfacfaei* 
(xx)  the  crucifixion,  (12)  the  death,  (13)  the  descent  from  the 
cross,  (14)  the  buriaL  Sometimes  a  x  5th— the  finding  of  the 
cross  by  Helena— is  added;  on  the  other  hand  in  the  diooeK 
of  Vienna,  the  stations  were  at  the  end  of  the  x8th  cealmy 
reduced  to  eleven.  They  form  a  very  popular  item  in  Rooan 
Catholic  devotion.  The  representations  are  usually  mnged 
round  the  diurch;  sometimes  they  axe  found  in  the  open  air, 
especially  on  the  ascent  to  some  devated  cfauxch  or  shrine. 

The  devotion  began  among  the  Franciscans,  who,  ns  the 
guardians  of  the  holy  places  in  Jerusalem,  sought  by  tl^  means 
to  enable  Chiistians  to  make  a  pilgrimage  at  leut  in  spariL 
Pope  Innocent  XII.  in  1694  declared  that  the  indalguices 
granted  for  visiting  Palestine  might  be  gained  by  membas  of 
the  order  who,  simply  visiting  the  stations  01  the  crass  wherever 
represented,  exercised  a  devout  meditation  as  they  passed  from 
station  to  stati<m.  These  indulgences  were  extended  by  Bene- 
dict XIII.  in  X726  to  all  the  faithful,  and  dement  XU.  hvt 
years  later  granted  the  privilege  to  churches  other  than  Francis- 
can, provided  the  stations  were  erected  by  a  Frandacan.  In 
X857  the  Roman  Catholic  bishops  in  England  received  facnhies, 
renewed  quinquenially,  permitting  them  to  erect  the  statins 
with  the  accompanying  indulgences,  and  they  often  drifgstr 
this  faculty  to  priests. 

STAHSTICS.  The  word  "statistic"  is  derived  from  the 
Latin  status,  which,  in  the  middle  ages,  had  oome  to  mean  a 
"  state  "  in  the  political  sense.  *'  Statistic,"  therefore,  originaJhr 
denoted  inquiries  into  the  conditi<m  of  a  states  Sinoe  the 
x8th  centuxy  the  denotation  of  the  word  has  been  extended, 
while  at  the  same  time  its  scope  has  become  more  dcfiniie, 
and  may  now  be  said,  for  all  practical  purposes,  to  be  fixed. 

History. — ^The  origin  of  what  is  now  known  as  "  statistic^-" 
(Ger.  die  Statistik;  Fr.  la  statistiqne;  ItaL  staiisiica)  can  odty 
be  referred  to  briefly  here.  As  human  societies  became  more 
and  more  highly  organized,  there  can  be  no  doubt  that  a  veiy 
considerable  body  of  official  statistics  must  have  come  into 
existence,  and  been  constantly  used  by  statesmen,  solely  with  a 
view  to  administration.  The  Romans  were  careful  to  obcaia 
accurate  information  r^arding  the  resources  of  the  state,  and 
they  appear  to  have  taken  the  census  with  a  regularity  wlikfa 
has  hardly  been  surpassed  in  modem  times. 

Statistics,  or  rather  the  material  for  statistics,  therefore 
existed  at  a  very  early  period,  but  it  was  not  until  within  the 
last  three  centuries  that  systematic  use  of  the  information 
available  began  to  be  made  for  purposes  of  investigation  and 
not  of  mere  administration.  A  volume  compiled  by  Francesco 
Sansovino,  entitled  Dd  Cavemo  et  amministrasioih  di  diteni 
rcgni  et  repuUicke,  was  printed  in  Venice  and  bears  the  date 
1583.  Other  works  of  a  similar  kind  were  published  towards 
the  end  of  the  x6th  century  in  Italy  and  France.  Works  en 
state  administration  and  finance  continued  to  be  published 
during  the  first  half  of  the  X7th  century,  and  the  tcndocy 
to  employ  figures,  which  were  hardly  used  at  all  by  Sansoviaa, 
became  more  marked,  especially  in  England,  whdv  the  facts 
connected  with  "bills  of  mortality"  had  b^gim  to  attract 
attention. 

G.  Achenwall  is  usually  credited  with  being  the  first  to  use  the 
word  "  statistics,"  but  statistics,  in  the  modem  sense  of  the  word, 
did  not  really  come  into  existence  until  the  publication  (1761)  by 
J.  P.  SQssmilch,  a  Pmssiah  clergyman,  of  a  work  entitled 
Die  gdUliche  Ordnung  in  den  Ver&nderungen  des  memsddkitM 
Geschlechts  aus  dor  Ceburt,  dem  Tode,  und  der  Fcrtptfianaag 
dessdben  erunesen.  In  this  book  a  sj^tematic  attempt  was  made 
to  make  use  of  a  dass  of  facts  which-  up  to  that  time  had  bcca 
regarded  as  belonging  to  "  political  arithmetic,"  under  whkli 
description  some  of  the  most  important  problems  of  what  modcn 
writers  term  **  vital  statistics  "  had  been  studied,  espedafly  ia 
England.  SOssmilch  had  arrived  at  a  perception  of  the  advaa- 
tage  of  studying  what  Quetelet  subsequently  termed  the  "  U«s 
of  large  numbers."  He  combined  the  method  of  '*  desciipiiTe 
statistics  "  tvith  that  of  the  "  political  arithmeticians,**  who  bad 
confined  themselves  to  investigations  Into  the  facts  reganhng 
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mortality  and  a  few  other  similar  subjects,  without  much 
attempt  at  generalizing  from  them. 

Political  arithmetic  had  come  into  existence  in  England 
in  the  middle  of  the  17th  century.  The  earliest  example 
of  this  class  of  investigation  is  the  work  of  Captain  John 
Graunt  of  Ix>ndon,  entitled  Natural  and  PolUical  Annota- 
iions  made  upon  the  Bills  of  Mortality ^  which  was  first  published 
in  x666.  This  remarkable  work,  which  dealt  with  mortality 
in  London  only,  ran  through  many  editions,  and  the  line  of 
inquiry  it  suggested  was  followed  up  by  various  other  writers, 
of  whom  the  most  distinguished  was  Sir  William  Petty,  who 
published  in  1683  his  Five  Essays  in  Political  Arithmetick. 
Other  writers,  of  whom  Halley,  the  celebrated  mathematician 
and  astronomer,  was  one,  entered  on  similar  investigations, 
and  during  the  greater  part  of  the  x8th  century  the  number  of 
persons  who  devoted  themselves  to  "  arithmetical "  inquiries 
into  problems  of  the  class  now  known  as  statistical  was  steadily 
increasing.  Much  attention  was  given  to  the  construction 
of  tables  of  mortality.  Attempts  were  also  made  to  deal 
with  figures  as  the  basis  of  political  and  fiscal  discussion  by 
Arthur  Young,  Hume  and  other  historical  writers,  as  well  as  by 
the  two  Mirabeaus. 

It  is  now  necessary  to  return  to  SOssmOch,  who,  as  already 
mentioned,  endeavoured  to  form  a  general  theory  of  society, 
based  on  what  were  then  termed  "arithmetical"  premises. 
In  modem  langxiage,  he  made  use  of  quantitative  aggregate- 
observation  as  an  instrument  of  social  inquiry.  It  is  true  he 
did  not  enter  on  his  investigation  with  an  "  open  mind."  He 
desired  to  support  a  foregone  conclusion,  as  the  title  of  his  work 
shows.  But  nevertheless  his  worjc  was  a  most  valuable  one,  since 
it  pointed  out  a  road  which  others  who  had  no  desire  to  procure 
evidence  in  favour  of  a  particular  system  of  thought  were  not 
slow  to  follow.  Although  for  many  years  after  the  appear- 
ance of  SOssmilch's  book  there  was  a  good  deal  of  resistance 
to  the  introduction  of  "  arithmetic  "  as  the  coadjutor  of  moral 
and  political  investigations,  yet,  practically  there  was  a  tacit 
admission  of  the  usefulness  of  figures,  even  by  the  chiefs  of  the  so- 
called  "  descriptive  "  school.  On  the  other  hand,  SOssmilch's  suc- 
cess ?ras  the  origin  of  a  "mathematical"  school  of  statisticians, 
some  of.  whom  carried  their  enthusiasm  for  figures  so  far 
that  they  refused  to  allow  any  place  for  mere  "  descriptions  " 
at  all.'  These  two  schools  have  now  coalesced,  each  admitting 
the  importance  of  the  point  of  view  urged  by  the  other.  They 
were,  however,  still  perceptibly  distinct  even  as  late  as  1850,  and 
the  ignorant  hostility  with  which  many  people  even  among  the 
cultivated  classes  still  regard  statistical  inquiries  into  the  nature 
of  humaa  society  may  be  regarded  as  a  survival  of  the  much 
stronger  feeling  which  showed  itself  among  "  orthodox  "  pro- 
fessors of  law  and  economics  on  the  publication  of  SOssmilch's 
treatise. 

To  the  impulse  given  by  the  great  Belgian,  Quetelet,  must  be 
attributed  the  foundation  in  1834  of  the  Statistical  Society  of 
Hondon,  a  body  which,  though  it  has  contributed  little  to  the 
theory  of  statistics,  has  had  a  considerable  influence  on  the 
practical  work  of  carrying  out  statistical  investigations  in 
the  United  Kingdom  and  elsewhere.  Quetelet  was  above 
all  things  "an  exponent  of  the  "  laws  of  large  numbers."  He 
was  especially  fascinated  with  the  tendency  to  relative  con- 
stancy of  magnitude  displayed  by  the  figures  of  moral  statistics, 
especially  those  of  crime,  which  inspired  him  with  a  certain 
degree  of  pessimism.  His  conception  of  an  average  man 
{Vkomme  moytn)  and  his  disquisition  on  the  "  curve  of  possibility  " 
were  most  important  contributions  to  the  technical  development 
of  the  statistical  method. 

The  influence  exercised  by  Quetelet  on  the  development 
of  statistics  is  clearly  seen  from  the  fact  that,  though  there  is 
still  considerable  controversy  among  statisticians,  the  old 
controversy  between  the  "  descriptive "  and  arithmetical 
schools  has  disappeared,  or  perhaps  we  should  say  has  been 
transformed  into  a  discussion  of  another  kind,  the  question  now 
at  issue  being  whether  there  is  a  science  of  statistics  as  well  as 


a  statistical  method:  It  is  true  that  a  few  books  were  published 
between  1830  and  1850  in  which  the  politico-geographical 
description  of  a  country  is  spoken  of  as  "  statistics,"  which  is 
thus  distinguished  from  "political  arithmetic."  The  title  of 
Knies's  great  work,  Die  Stalislik  als  sdbstdndige  Wissensckaft 
(Cassel,  1850),  is  e^iedally  noteworthy  as  showing  that  the 
nature  of  the  controversy  was  changing.  Knies  claimed 
that  the  really  "scientific"  portion  of  statistics  consisted  of 
the  figures  employed.  As  Haushofer  says,  "  his  starting  point 
is  political  arithmetic" 

Some  eminent  statisticians  of  the  latter  half  of  the  19th 
century  accepted  the  view  of  Knies,  but  the  majority  of  modern 
writers  on  the  theory  of  statistics,  especially  in  Germany,  have 
adopted  a  slightly  different  standpoint  juxording  to  which 
statistics  is  at  once  a  science  relating  to  the  social  life  of  man 
and  a  metkod  of  investigation  applicable  to  all  sciences.  This 
view  was  ably  maintained  by  von  Mayr,  Haushofer,  Gabaglio 
and  Block,  whose  views,  published  fifteen  to  twenty  years  before 
the  close  of  last  century,  still  substantially  represent  the  opinions 
held  by  the  majority  of  statisticians  in  Germany,  and  probably 
on  the  European  continent.  In  France,  however,  seyeral  writers 
of  importance  have  recently  published  works  on  the  subject 
in  which,  in  spite  of  the  influence  of  M.  Block,  the  claim  of 
statistics  to  be  considered  as  an  independent  sociological  science 
has  been  rejected.  There  has  been  little  systematic  exposition 
of  the  subject  in  the  United  Kingdom.  Isolated  dicta  have  been 
furnished  by  authorities  on  the  practice  of  statistics,  such  as 
the  late  Dr  W.  A.  Guy,  Professor  J.  K.  Ingram^ir  Rawson  W. 
Rawson,  Sir  Robert  Giffen  and  others.  Professor  Foxwell  has 
lectured  on  statistics  at  University  College,  London.  The 
most  important  English  work  dealing  with  the  matter  is  that 
of  Mr  A.  L.  Bowley.  His  volume,  Elements  of  Statistics  (first 
published  in  xqoi),  is  intended  as  a  practical  handbook  for 
teaching  the  principles  on  which  statistics  should  be  handled. 
The  nature  of  Mr  Bowley's  book  is,  indeed,  an  indicaiiun. 
of  the  fact  that  in  the  United  Kingdom  the  study  of  statistics 
has  been,  in  the  main,  of  a  practical  character,  the  in- 
vestigation of  the  theoretical  basis  of  the  statistical  method 
attracting  little  interest.  On  the  other  hand,  numerous  mono- 
graphs have  been  published  by  English  writers  on  particular 
points. connected  with  the  technique  of  statbtical  investigation, 
as  was  natural  considering  the  excellence  of  the  practical  use 
made  of  statistics  in  the  United  Kingdom. 

With  regard  to  the  few  earlier  invasions  of  the'  domain  of 
theory  attempted  by  English  writers,  it  may  be  observed  that 
the  authorities  above  mentioned  were  not  unanimous.  Dr 
Guy  as  wcU  as  Sir  Rawson  W.  Rawson  both  claim  that  statistics 
is  to  be  regarded  as  an  independent  science,  apart  from  sociology, 
while  Professor  Ingram  maintained  that  statistics  cannot 
occupy  a  position  co-ordinate  with  that  of  sociology,  and 
that  they  "constitute  only  one  of  the  aids  or  adminicula 
of  science."  Sir  Robert  Giffen  has  also  expressed  himself 
adversely  to  the  continental  doctrine  that  there  is  an  in- 
dependent science  of  statistics,  and  this  opinion  appears  to 
be  the  correct  one,  but,  as  Dr  Guy  and  Sir  Rawson  W.  Rawson 
had  the  support  of  the  great  body  of  systematic  teaching  emana- 
ting from  distinguished  continental  statisticians  in  support  of 
their  view,  while  their  opponents  have  so  far  only  the  obiter 
dicta  of  a  few  eminent  men  to  rely  upon,  it  appears  needful  to 
examine  closely  the  views  held  by  the  continental  authorities, 
and  the  grounds  on  which  they  are  based. 

The  dearest  and  shortest  definition  of  the  science  of  statistics 
as  thus  conceived  is  that  of  M.  Block,  who  describes  it  as  "  la 
science  de  I'homme  vivant  en  soci£t6  en  tant  qu'elle  peut  £tre 
exprim£e  par  les  chiffres."  He  proposes  to  give  a  new  name 
to  the  branch  of  study  thus  defined,  namely  "  demography." 
Von  Mayr's  definition  is  longer.  He  defines  the  statistical 
science  as  "  die  systematische  Darlegung  und  Er5rterung  der 
thatsSchlichen  Vorg&nge  und  der  aus  diesen  sich  ergcbcndcn 
Gesetze  dcs  gesellschaf  tlichen  menschlichen  Lebens  auf  Grundiage 
quantitativer  Massenbeobachtungen"  (the  systematic  statement 
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and  explanation  of  actual  events,  and  of  the  laws  of  man's 
social  life  that  may  be  deduced  from  these,  on  the  basis  of  the 
quantitative  observation  of  aggregates).  Gaba^io's  view  is 
practically  identical  with  those  adopted  by  von  Mayr  and  Block, 
though  it  is  differently  expressed.  He  says  "  statistics  may  be 
interpreted  in  an  extendoi  and  in  a  restricted  sense.  In  the 
former  sense  it  is  «  method,  in  the  latter  a  science.  As  a 
science  it  studies  the  actual  sodal-political  cmier  by  means  of 
mathematical  induction."  Most  German  writers  on  the  subject 
have  endorsed  the  views  of  Block  and  von  Mayr.  Among  them 
may  be  mentioned  Professors  J.  Conrad,  Lexis  and  Westergaard, 
but  Dr  Augst  Meitzen  of  Berlin,  a  second  edition  of  whose 
CesckickU,  Tkeorie  und  Technik  Aer  Siatistik  was  published  in 
X903,  makes  a  much  less  wide  daim.  In  France  oinnions  are 
divided,  Professors  Andr6  Liesse  and  Femand  Faure  and  others 
accepting  the  view  that  statistics  is  essentially  a  method. 

This  discussion  regarding  the  nature  of  statistics  is  to  a  large 
extent  a  discussion  about  names.  There  is  really  no  difference 
of  opinion  among  statistical  experts  as  to  the  subject-matter  of 
Statistics,  the  oiUy  question  being—Shall  statistics  be  termed  a 
science  as  wdl  as  a  method?  That  there  are  some  investigations 
in  which  statistical  procedure  is  employed  which  certainly 
do  not  belong  to  the  domain  of  the  supposed  statistical  science 
is  generally  admitted.  But,  as  already  shown,  an  attempt  has 
beai  made  to  daim  that  the  phenomena  of  human  sodety,  or 
some  part  of  those  phenomena,  constitute  the  subject-matter 
of  an  independent  statistical  sdence.  It  is  not  easy  to  see  why 
this  daim  should  be  admitted.  There  is  no  reason  dther  of 
convenience  or  logic  why  the  use  of  a  certain  sdentific  method 
should  be  held  to  have  created  a  sdence  in  one  department  of 
inquiry,  while  in  others  the  said  method  is  r^ardcd  merely  as 
an  aid  in  investigation  carried  on  under  the  superintendence 
of  a  sdence  already  in  existence.  It  is  impossible  to  get  over 
the  fact  that  in  meteorology,  medidne,  and  other  physical 
sdences  statistical  inquiries  are  plainly  and  obviously  examples 
of  the  employment  of  a  method,  like  miaoscopy,  spectrum 
analysis,  or  the  use  of  the  telescope.  Why  should  the  fact  of 
theur  emfdoyment  in  sodology  be  considered  as  authorizing 
the  dassificatioa  of  the  phenomena  thus  dealt  with  to  form  a 
new  sdence? 

The  most  effective'  argument  put  forward  by  the  advocates 
of  this  view  is  the  assertion  that  statistics  are  merely  a  conve- 
nient aid  to  investigation  in  the  majority  of  sdences,  but  are  the 
sole  method  of  inquiry  in  the  case  of  sodology.  When,  indeed, 
it  is  tested  by  reference  to  the  important  dass  of  social  facts 
which  are  named  economic,  it  becomes  obvious  that  the  argu- 
ment breaks  down.  Economics  is  a  branch — the  only  scientific- 
ally organized  branch — of  sodology,  and  statistics  are  largely 
used  in  it,  but  no  one,  so  far  as  we  are  aware,  has  proposed  to  call 
economics  a  department  of  statistical  sdence. 

Although,  however,  the  above  considerations  forbid  the 
acceptance  of  the  continental  opinion  that  the  study  of  man  in 
the  social  state  is  identical  with  statistics,  it  must  be  admitted 
that  without  statistics  the  nature  of  human  society  could  never 
become  known.  For  sodety  is  an  aggregate,  or  rather  a  congeries 
of  aggregates.  Not  only  that,  but  the  individuals  composing 
these  aggregates  are  not  in  juxtaposition,  and  what  is,  from  the 
sociological  point  of  view,  the  same  aggregate  or  organ  of  the 
"  body  politic  "  is  not  always  composed  of  the  same  individuals. 
Constancy  of  social  form  is  maintained  concurrently  with  the 
most  extensive  changes  in  the  collocation  and  identity  of  the 
particles  composing  the  form.  A  "  nation  "  is  really  changed, 
so  far  as  the  individuals  composing  it  arc  concerned,  every 
moment  of  time  by  the  operation  of  the  laws  of  population. 
But  the  nation,  considered  sociologically,  remains  the  same 
in  spite  cf  this  slow  'change  in-  the  panicles  composing  it,  just 
as  a  human  being  is  considered  to  be  the  same  person  year  by 
year,  although  year  by  year  the  particles  forming  his  or  her 
body  are  constantly  being  destroyed  and  fresh  particles  substi- 
tuted. Of  course  the  analogy  between  the  life  of  a  human  bdng 
and  the  life  of  a  human  community  must  not  be  pressed  too  far. 
Indeed,  in  several  respects  human  communities  more  nearly 


resemble  some  of  the  lower  forms  of  animal  life  thia  Hut 
highly  organized  forms  of  animal  existence.  There  an 
isms  which  are  fissiparous,  and  when  cut  in  two  focm.twD  fre^ 
independent  organisms,  so  diffused  is  the  vitality  of  the  oof^aal 
organism;  and  the  same  phenomenon  may  be  observed  i&  i^id 
to  human  communities. 

Now  the  only  means  wherd)y  the  grouping  of  the  iufdrndaais 
forming  a  sodal  organism  can  be  ascertained,  and  the  changes 
in  the  groups  year  by  year  observed,  is  the  statistical  method. 
Accordingly  the  correct  view  seems  to  be  that  it  is  the  fuactka 
of  .this  method  to  make  perceptible  facts  regarding  the  casti- 
tution  of  sodety  on  which  sodology  « to  base  its  oondiisioes.  It 
is  not  claimed,  or  ought  not  to  be  daimcd,  that  statistical  isvev 
tigntion  can  supply  the  whole  of  the  facts  «  knowledge  of  wlsch 
will  enable  sodologists  to  form  a  correct  theory  of  the  lodal  hie 
t>f  man.  The  statistical  method  is  essentially  a  mathrmarkal 
procedure,  attempting  to  give  a  quantitative  1  niiwiiai  id 
certain  facts;  and  the  resdution  of  differences  of  quality  inte 
differences  of  quantity  has  not  yet  been  effected,  even  in  chemical 
sdence.  In  sodological  sdence  the  importance  of  diffaeKes 
of  quality  is  enormous,  and  the  effect  of  these  diffetcnoes  oa 
the  condusions  to  be  drawn  from  figures  is  sometimes  nc^eaed. 
or  insuffidently  recognized,  even  by  men  of  unquestiocahk 
ability  and  good  faith.  The  majcnity  of  politicians,  socisl 
"  reformers  "  and  amateur  handlers  of  statistics  gencnlly  axe  a 
the  habit  of  drawing  the  condusions  that  seem  good  to  thea 
from  such  figures  as  they  may  obtain,  merely  by  treating  as 
homogeneous  quantities  which  are  heterogeneoosv  and  as  coob- 
parable  quantities  which  are  not  comparable.  Even  to  the 
conscientious  and  intelligent  inquirer  the  difficulty  of  avaufirf 
mistakes  in  using  statistics  prepared  by  other  persons  is  vcy 
great.  There  are  usually  "pit-faUs"  even  in  the  um^kst 
statistical  statement,  the  position  and  nature  of  which  are  knon 
only  to  the  persons  who  have  actually  handled  what  may  be 
called  the  "  raw-material "  of  the  statistics  in  question;  ani  a 
regard  to  complex  statistical  statements  the  "  outsider  **  cannot 
be  too  careful  to  ascertain  from  those  who  oompfled  them  is 
far  as  possible  what  are  Xht  points  requiring  eluddation. 

The  Statistical  Method. — ^This  method  is  a  scientific  procedBrt 
(i)  whereby  certain  phenomena  of  aggregation  not  perecpiibie 
to  the  senses  are  rendered  perceptible  to  the  intellect,  and  (2) 
furnishing  rules  for  the  correct  performance  of  the  quantitative 
observation  of  these  phenomena.  The  dass  of  phenomena  d 
aggregation  referred,  ta  includes  only  such  phenomena  as  are 
too  large  to  be  perceptible  to  the  senses.  It  docs  noc,  r^ 
indude  such  phenomena  as  are  the  subject-matter  of  micro- 
scopy. Things  which  are  very  large  are  often  quite  as  diffics!: 
to  percdve  as  those  which  are  very  small.  A  familiar  example 
of  this  is  the  difficulty  which  is  sometimes  experienced  in  fiuBc 
the  large  names,  as  of  countries  or  provinces,  on  a  mapi  Of 
course,  the  terms  "  large,"  "  too  laige/'  "  small "  and  *  tsp 
small "  must  be  used  with  great  caution,  and  with  a  ciear  axs- 
prehension  on  the  part  of  the  person  using  them  of  the  tUMadtti 
of  measurement  implied  by  the  terms  in  each  particular  cfts^ 
A  careful  study  of  the  first  few  pages  of  De  Morgan's  Difens^id 
and  Integral  Caktdus  will  materially  assist  the  student  of  stats- 
tics  in  attaining  a  grasp  of  the  prindples  on  which  standard 
of  measurement  should  be  formed.  It  is  not  necessary  tkit 
he  should  become  acquainted  with  the  calculus  itsdf,  or  era 
possess  anything  more  than  an  dementary  knowledge  of  ^alh^ 
matical  science,  but  it  is  essoitial  that  he  should  be  fully  ceo- 
sdous  of  the  fact  that  "  large  "  and  "  small "  quantities  cu 
only  be  so  designated  with  propriety  by  reference  to  a  cotawsn 
standard.  It  is  also  necessary  that  be  should  be  acquaated 
with  the  theory  of  probability  as  applied  to  statistical  isvcsti* 
gations,  the  need  of  which  is  well  set  forth  by  Mr  A.  L.  Bovkr 
in  Part  II.  of  his  work,  already  referred  to,  and  by  other  wriien. 
Valuable  instruction  on  this  technical  subject  can  be  obuiE«d 
from  monographs  by  Professor  F.  Y.  Edgeworth,  Prof essor  tail 
Pearson,  Dr  John  Venn,  Mr  Udney  Yule  and  many  otba 
contributors  to  the  Transactions  of  the  Royal  Sodetfy  ibe 
Journal  oj  the  Royal  Statistical  Socidy,  the 
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the  Quarterly  Jounml  of  Economics  and  similar  pablications  in 
different  countries. 

Sources  whetue  StaHslics  are  Derived, — Tbe  term  "  statistics-** 
in  the  concrete  sense  means  systematic  arrangements  of  figures 
representini^  "  primary  statistical  quantities."  A  primary  statis- 
tical quantity  u  a  number  obtained  from  numbets  representing 
phenomena,  with  a  view  to  enable  an  observer  to  perceive  a  certain 
other  phenomenon  related  to  the  former  as  whole  to  parts.  They 
represent  either  a  phenomenon  of  existence  at  a  given  point  of  time 
or  a  phenomenon  of  accretion  during  a  s^ven  penod.  As  examples 
may  be  mentioned  the  number  of  deaths  m  a  ^ven  district  during  a 

SveH  time,  the  number  of  pounds  sterling  received  by  the  London  ft 
oTth  Western  railway  during  a  given  time,  and  the  number 
of  "  inches  of  rain  "  that  fell  at  Greenwich  during  a  given  time. 
Other  examples  are  tbe  number  of  tons  of  pig-iron  lying  in  a  par- 
ticular store  at  a  given  daUj  the  number  of  persons  rnnding  tthe 
term  "  residing  "  to  be  qwcially  defined)  in  a  given  territory  at  a 
given  date,  and  the  number  df  pounds  sterling  representing  the 
"private  deposits"  of  the  Bank  of  England  at  a  given  date. 

Primary  statistical  quantities  are  the  result  of  labours  carried 
on  either  (A)  by  governments  or  (B)  by  individuals  or  public  or 
private  conxKUtions. 

A  Government  Statistics. — I.  A  vast  mass  of  statistical  material 
of  more  or  less  value  comes  Into  jexistence  automatically  in  modem 
states  in  consequence  of  the  ordinary  administrative  routine  of 
departments.  To  this  class  belong  the  highly  important  statistical 
iniormatton  published  in  England  by  the  registrar-general,  the 
returns  of  pauperism  issued  by  the  local  government  board,  the 
reports  of  inspectors  of  prisons,  factories,  schoob,  and  those  of 
sanitary  inspectors,  as  well  as  the  reports  of  the  commissioners  of 
the  customs,  and  the  annual  statements  of  trade  and.  navigation 
prepared  by  the  same  officials.  There  are  also  the  vatious  returns 
compiled  and  issued  by  the  board  of  trade,  which  is  the  body  most 
nearly  resembling  the  statistical  bureaus  with  which  most  foreign 
governments  are  furnished.  Most  of  the  government  departments 
publish  some  statistics  for  which  they  are  solely  responsible  as 
regards  both  matter  and  form,  and  they  are  very  jealous  of  their 
right  to  do  so,  a  fact  which  is  to  some  extent  detrimental  to  that' 
uniformity^  as  to  dates  and  periods  which  should  be  the  ideal  of  a 
well-organixed  system  of  statistics.  Finally  may  be  mentioned  the 
very  important  set  of  statistical  quantities  known  as  the  budget, 
ana  the  statistics  prepared  and  published  by  the  commissionere  of 
inland  revenue,  by  the  post  oflke,  and  by  the  national  debt  com- 
missioners. All  these  sets  of  primary  statistical  quantities  arise 
out  of  the  ordinary  work  of  departments  ci  the  pubUc  service. 
Many  of  them  have  been  in  existence,  in  some  form  or  other,  ever 
since  a  settled  government  existed  in  tbe  country.  There  are 
records  of  customs  receipts  at  London  and  other  ports  of  the  time 
of  Edward  III.,  covering  a  -venod  of  many  Ycan^  which  leave 
nothing  to  be  desired  in  pomt  of  precision  and  unuormityr.  It  may  be 
added  that  many  of  these  sets  of  figures  are  obtained  in  much  the 
same  form  by  all  civilized  governments,  and  that  it  is  often  possible 
to  compare  the  figures  relating  to  different  countries  and  thus  obtain 
evidence  as  to  the  sodologicaT  phenomena  of  each,  but  in  regard  to 
others  there  are  differences  which  make  comparison  difficult. 

2.  Besides  being  responsible  for  the  issue  of  what  may  be  called 
administration  statistics,  all  governments  are  in  the  habit  of 
ordering  from,  time  to  time  special  inquiries  into  special  subjects 
of  interest,,  either  to  obtain  additional  information  needful  for 
administrative  purposes,  or,  in  countries  possessed  of  representative 
institutions,  to  supply  statistics  asked  for  by  parliaments  or  con- 
gresses. It  is  not  necessary  to  refer  particularly  to  this  class  of 
statistical  information,  except  in  the  case  of  the  census.  This  is 
an  inquiry  of  such  ^reat  importance  that  it  may  be  regarded  as  one 
of  the  regular  administrative  duties  of  governments,  though  as  the 
census  is  only  taken  once  in  a  series  of  yean  it  must  be  menrioned 
under  the  head  of  occanonal  or  special  inquiries  undertaken  by 
governments.  In  the  United  Kingdom  the  work  b  done  by  the 
registrars-general  who  are  in  office  when  the  period  for  taldns  the 
census  comes  round.  On  the  Continent  the  work  is  carried  out 
by  the  statistical  bureaus  of  each  country— except  France,  where 
it  is  under  the  supervision  of  the  minister  of  the  interior.  The 
new  res^lations  as  to  income-tax  assessment  and  the  new  land 
taxes  will  furnish  the  government  with  much  fresh  information 
as  to  incomes;  and  the  census  of  production  ordered  in  the 
session  of  1907  and  already  carried  out  as  regards  a  number  of 
trades  will  also  be  useful. 

B.  The  primary  statistical  quantities  for  which  individuals  or 
corporations  are  responsible  may  be  divided  into  three  categories: 

I.  Among  those  which  are  compiled  in  obedience  to  the  law  of 
the  land  are  the  accounts  furnished  by  municipal  corporations,  by 
the  Bank  of  England,  by  railway,  gas,  water,  banking,  insurance 
ETul  other  public  compaxiies  making  returns  to  the  board  of  trade, 
by  trades  unions,  and  by  other  bodies  which  are  obliged  to  make 
returns  to  the  registrar  of  friendly  societies.  The  information 
thus  obtained  is  published  in  full  by  the  departments  receiving  it, 
md  is  also  furnished  by  the  companies  themselves  to  their  pro- 
;>rietors  or  members. 

a.  An  enormous  mass  of  statistical  information  is  furnished 


voluntarily  by 'public  oompaniet  in  the  icports  and  aocounta 
which,  in  accordance  with  their  articles  of  association,  are  pre- 
sented to  their  proprietors  at  stated  intervals.  With  these  sUtistici 
may  be  classed  the  figures  furnished  by  the  various  trade  associa- 
tions, some  of  them  ci  mat  importance,  such  as  Uoyd's,  the 
London  Stock  Exchange,  the  British  Iron  Trade  Association,  the 
London  Com  Exchange,  the  Institute  of  Bankers,  the  Institute 
of  Actuaries,  and  other  such  bodies  too  numerous  to  raentkm. 

3.  There  are  cases  in  which  individuals  have  devoted  themselves 
with  more  or  less  success  to  obtaining  original  statistics  on  speciali 
points.  The  great  work  done  by  Messre  Behm  and  Wagner  in 
arriving  at  an  appradmate  estimate  of  the  population  of  the  earth 
does  not  bebng  to  this  category,  though  its  results  are  really  primary 
statistical  (quantities.  Many  ol  these  results  have  not  been  arrived 
at  by  a  direct  process  of  enumeration  at  all,  but  by  ingenious 
processes  of  inference.  It  need  hardly  be  said  that  it  is  not  easy 
tor  individuals  to  obtain  the  materials  for  any  primary  statistical 
quantity  of  importance,  but  it  has  b^n  done  in  some  cases  with 
success.  The  investigations  of  Mr  Charles  Booth  into  labour  and 
wages  Questions,  carried  out  with  care  over  many  years,  are  a 
remarkable  example  of  this. 

Ofterations  Perfomned  on  Prtmary  Statistical  Quantities.— Only 
a  brief  description  of  matten  connected  with  the  technique  of  tat 
statistical  method  can  be  given  in  thia  article.  In  order  to  form 
statistics  property  so  called  the  primary  statistical  quantities  must 
be  formed  into  tables,  and  in  the  formation  of  these  tables  lies  the 
art  of  the  statistician.  It  is  not  a  very  difiicult  art  when  the 
priodi^  rdatin|(  to  it  have  been  property  grasped,  but  those  who 
are  un&miliar  with  the  subject  are  apt  to  underrate  the  difficulty 
of  fyrrnw!  ly  prartising  it. 

Simple  TaUes.—'tht  first  thing  to  be  done  in  the  construction 
of  a'table  is  to  form  a  clear  idea  of  what  the  table  is  to  show,  and 
to  express  that  idea  in  accurate  language.  This  is  a  matter  which 
is  often  neglected^  and  it  is  a  source  of  much  waste  of  time  and 
occasionally  of  misapprdiension  to  those  who  have  to  study  the 
figures  thus  presented.  No  table  ought  to  be  considered  complete 
without  a  "  heading  "  accurately  describing  its  contents,  and  it  is 
frequently  necessary  that  such  headings  should  be  rather  long.  It 
has  been  said  that  "  you  can  prove  anything  by  statistics."  This 
statement  is,  of  course,  absurd,  taken  absolutely,  but,  like  most 
assertions  which  are  widely  believed,  it  has  a  grain  of  truth  in  it. 
If  this  popular  saying  ran  ''  you  can  prove  anything  by  tables  with 
slovenly  iad  ambiguous  headings,"  it  mif^t  be  assented  to  without 
hesitation.  The  false  "  statistical  "  facts  which  obtain  a  hold  of 
the  public  mind  may  often  be  traced  to  some  widely  drcukited 
table,  to  which,  either  from  stupidity  or  carelessness,  an  erroneous 
or  inaccurate  "  heading  "  has  been  affixed. 

A  statistical  table  in  its  simplest. form  consists  of  " primaries '*| 
representing  phenomena  of  the  same  class,  but  existing  at  different 
points  of  time,  or  coming  into  exist^ce  during  different  portions 
of  time»  This  is  all  that  is  essential  to  a  table,  though  other  things 
are  usually  added  to  it  as  an  aid  to  its  comprehension.  A  table 
stating  the  number  of  persons  residing  in  each  county  of  England 
on  a  given  day  of  a  given  year,  and  also,  in  another  column,  the 
corresponding  numbers  for  ue  same  counties  on  the  correqwnding 
day  01  the  tenth  year  subsequently,  would  be  a  simple  tabular 
statement  of  the  general  facts  regarding  the  total  population  of 
those  counties  supplied  by  two  successive  censuses.  Various 
figures  might,  however,  be  added  to  it  which  would  greatly  add  to 
its  deamess.  There  might  be  columns  showing  the  increase  or 
decrease  for  each  county  and  for  the  whole  kingdom  during  the 
ten  yeaus,  and  another  column  showing  what  proportion,  expressed 
in  percentages,  these  increases  or  decreases  bore  to  the  figures  for 
the  earlier  of  uie  two  years.  Then  there -might  be -two  columns 
showing  what  proportions,  also  expressed  as  percentages,  the 
figures  for  each  county  bore  in  each  year  to  the  figures  for  the 
whole  kingdom.  The  nine-column  table  thus  resulting  would 
still  be  simple,  all  the  figures  being  merely  explicit  assertions  of 
facts  which  are  contained  implicitly  in  the  original  "  primaries."   > 

Complex  Tables. — ^Suppose  now  we  have  another  table  precisely 
nmilar  in  form  to  the  first,  and  also  relating  to  the  counties  oL 
England,  but  giving  the  number  of  houses  existing  in  each  of  them 
at  the  same  two  dates.  A  comlnnation  of  the  two  would  form  a 
complex  table,  and  an  application  of  the  processes  of  arithmetic 
would  make  evident  a  number  of  fresh  facts,  all  of  which  would  be 
implied  in  the  table,  but  would  not  be  obvious  to  most  people  until 
explidtly  stated. 

The  technical  work  of  the  statistidan  oonnsts  largely  in  operations 
of  which  the  processes  just  referred  to  are  types. 

Proportions. — ^The  most  usual  and  the  best  mode  of  expressing 
the  proportion  borne  by  one  statistical  quantity  to  another  is  to 
state  it  as  a  percentage.  In  some  cases  another  method  is  adopted, 
viz.  that  of  stating  the  proportion  in  the  form  *'  one  in  so  nuny." 
This  method  is  generally  a  bad  one,  and  its  use  should  be  dis- 
couraged as  much  as  possible,  the  chief  reason  being  that  the 
changing  portion  of  this  kind  of  proportional  figure  becomes  greater 
or  less  inversely,  and  not  directly,  as  the  phenomenon  it  represents 
increases  or  diminishes. 

Averages. — ^Averages  or  means  are  for  statistical  putposes 
divided  into   two   classes^  the  arithmetic  and   «w»cftML_Aa 
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arithmetical  mean  is  the  nim  of  all  the  memben  forming  the  aerie* 
of  figures  under  oonrideration  divided  by  their  number,  without 
rrference  to  their  weigki  or  rehtive  importance  among  themadvea. 
A  weighted  mean  is  the  sum  of  sucn  fibres  divided  by  their 
number,  with  due  allowance  made  for  their  weight.  An  example 
will  make  this  clear,  and  the  simplest  example  u  taken  from  a 
class  of  statistical  quantities  of  a  peculiar  kind,  via.  prices.  The 
price  of  a  given  article  is  the  approxiroate  mathonatical  expression 
of  the  latea,  in  terms  of  money,  at  which  exchanges  of  the  article 
for  money  were  actually  made  at  or  about  a  given  hour  on  a  ^ven 
day.  A  quotation  of  ffiee  such  as  apoeare  in  a  daily  price  list  is, 
if  there  has  been  much  fluctuation,  only  a  very  rough  guide  to  the 
actual  rates  of  exchange  that  have  been  the  basis  of  the  succeaaive 
baigains  making  up  the  day's  business.  But  let  us  suppoie  (hat 
the  dosing  price  each  day  may  be  accepted  as  a  fair  representative 
of  the  day's  transactions,  and  let  us  further  suppose  that  we  desire 
to  obtain  tlw  average  price  for  thirty  days.  Now,  the  sum  of  the 
prices  in  questkm  divided  by  thirty  would  be  the  arithmetical 
mean,  and  its  weak  |x>int  would  be  that  it  made  no  allowance  for 
the  fact  that  the  business  done  on  some  days  is  much  larger  than 
that  done  on  others;  in  other  words,  it  treats  them  as  being  all  of 
equal  weight.  Now  if ,  as  Is  actually  the  case  in  some  markets, 
we  have 'a  daily  account  of  the  total  fuaniities  sold  we  can  weight 
the  members  accurately,  and  can  then  obtain  their  weighted  mean. 
There  are  cases  in  which  the  careless  uae  of  arithmetical^  means 
misleads  the  student  of  the  social  organism  seriously.  It  is  often 
comparatively  easy  to  obtain  arithmetical  means,  but  difficult  to 
obtain  weighted  mcana  Inferences  based  on  the  former  class 
of  average  would  be  subjected  to  the  most  rigid  investigation. 

There  are  many  methods  of  weighting  averages;  for  descriptions 
of  these  statistical  proceaaes  the  reader  must  be  referred  to  the  Works 
on  the  technique  of  sutistics.  In  chapter  v.  of  Mr  Bowley's 
volume,  the  subject  is  dealt  with  in  a  manner  suitable  for  studenta 

Before  ckmng  this  short  survey  of  the  very  important  subject  of 
averages  or  means,  it  is  needful  to  discuss  briefly  the  nature  of  the 
phenomena  whkh  they  may  aafdy  be  regarded  as  indicating,  when 
they  have  been  properl]^  obtained.  Given  a  weighted  mean  of  a 
series  of  numbers  referring  to  no  matter  what  phenomenon,  it  is 
obviqus  that  the  value  of  the  mean  as  a  type  of  the  whole  series  will 
depend  entirely  on  the  extent  of  divergence  from  it  of  the  members  of 
the  series  as  a  body.  If  we  are  told  that  there  are  in  a  certain  district 
looo  men,  and  that  their  average  height  is  ^  ft  8  in.,  and  are  told 
nothing  further  about  them,  we  can  make  various  hypotheses 
as  to  tne  structure  of  this  body  from  the  point  of  view  of  height. 
It  is  poaatble  that  they  may  consist  of  a  rather  large  number  of 
men  about  6  ft.  hi^h,  and  a  great  many  about  5  ft  5  in.  Or  the 
prpportions  of  rebtively  tall  and  short  men  may  be  reversed,  that 
IS,  there  may  be  a  rather  large  number  of  men  about  5  ft.  4  in., 
and  a  moderate  number  of  men  about  5  ft  1 1  in.  It  is  auo  oossible 
that  there  may  be  very  feiw  men  whose  height  is  exactly  5  it.  8  in., 
and  that  the  bulk  of  tne  whole  body  consists  of  two  large  ^ups — 
one  of  giants  and  the  other  of  dwarfa  Lastly,  it  is  possible  that 
5  ft.  8  in.  may  really  give  a  fair  idea  of  the  height  of  the  majority 
of  the  men,  which  it  would  do  if  (say)  660  of  them  were  within  an 
inch  of  that  height,  either  by  exccas  or  deficiency,  while  of  the  re- 
mainder one  half  were  all  aoove  5  ft.  <)  in.  and  the  other  half  all 
below  5  ft  7  in.  This  latter  supposition  would  most  likely  be 
found  to  be  approximately  correct  if  the  men  belonged  to  a  race 
whose  average  height  was  5  ft  8  in.,  and  if  they  had  been  collected 
by  chance.  The  extent  of  the  divergence  of  the  items  composing 
an  average  from  the  average  itself  may  be  accurately  measured 
and  expressed  in  percentages  of  the  average,  the  algebrak:  signs  + 
and  —  being  employed  to  indkrate  the  direction  of  the  variation 
from  the  mean.  An  average  may,  therefore,  advanta^uslv  be 
supplemented:  (i)  by  a  figure  snowing  what  proportion  ol  the 
memben  from  which  it  is  derived  diffen  from  the  average  by  a 
relatively  small  quantity,  and  (3)  by  figures  showing  the  maximum 
and  minimum  deviations  from  the  average.  The  meaning  of  the 
term  "  relatively  amall  "  must  be  considered  independently  in  each 
investigation.  Fuller  remaria  on  averages  will  be  found  in  the 
works  mentioned  at  the  conclusion  of  this  article. 

Prices. — Reference  has  adready  been  made  to  the  peculiar  class 
<A  statistical  quantities  known  as  prices.  Prices  in  their  widest 
sense  include  all  figures  expressing  ratios  ef  exchange.  In  modem 
society  the  terms  01  exchange  are  always  expressed  in  money,  and 
the  things  for  whkh  money  is  exchanged  are:  (i)  concrete  entities 
with  physical  attributes,  such  as  iron  or  wheat;  (a)  immediate 
rights,  such  as  those  given  h)r  interest-bearine  securities  of  all  kinds, 
\yy  bills  of  exchange.  )yy  railway  or  steamship  contracts  to  carry 
either  passengere  or  goods,  and  by  bargains  relative  to  the  foreign 
exchanges;  (3)  contingent  rights,  such  as  those  implied  in  policies 
of  insurance.  All  these  rates  of  exchange  belong  to  the  same 
category,  whether  they  are  fixed  within  certain  limits  by  law,  as 
in  the  case  of  railway  charges,  or  are  left  to  be  determined  by  the 
"  higffling  of  the  market'  All  these  cases  of  price  may  con- 
ceivably come  within  the  opetation  of  the  statistical  method,  but 
the  only  matter  connected  with  price  which  it  is  necessary  to  refer 
to  here  is  the  theory  of  the  index  number. 

Index  Numbers. — The  need  for  these  became  conspicuous  during 
tfae  investigations  of  Tooke,  Newmarcb  and  others  into  the  general 
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aims  of  the  statistical  method.    In  comparing  the  prices  of 
years  it  was  soon  obsenred  that  though  whole  groops  of  articki 
moved  upwards  or  downwartis  simultaneously,   they  did  aat  si 
move  in  the  same  proportion,  and  that  thete  were  nearly  alvan 
cases  in  which  isobted  articles  o^  groups  of  articles  moved  is  xie 
opposite  direction  to  the  majonty  of  articles.    The  psoblesu  pte> 
seated  to  statisticians  therefore  was,  and  is,  to  devise  a  statwrirai 
expression  of  the  general  movement  of  prices,  in  which  all  pdoa 
should  be  adequately  represented.    The  first  rough  appccaigiark« 
to  the  desiled  result  was  attained  by  setting  down  the  pefcest^a 
representing*  the  movements,   with   their  proper  ajgenajc   sciat 
before  them,  and  adding  them  together  algefaiaacaUy.     The  tsoi 
with  its  proper  sign  was  then  divided  by  tne  numfaier  of  articieai, 
and  the  Quotient  represented  the  movement  in  the  prices  of  xbt 
whole  body  of  articfe^  during  the  period  under  coassdetattoB.    It 
was  soon  seen,  however,  that  this  procedure  was  fatally  dcfa.ii»g. 
inasmuch  as  it  treated  all  prices  as  of  equal  we^ht    Cotto«  mcighrd 
no  more  than  pimento,  and  iron  no  more  than  umbcellaa.    Acooe& 
ingty  an  improvement  was  made  in  the  procedure,  first  by  gi%-x=c 
the  prices  01  several  different  articles  into  which  oottcm.  uua  Mac 
othdr  important  commodities  entered,  and  only  one  price  eaek  m 
the  case  of  the  minor  articles,  and  secondly  by  fbdiig  on  the  price 
of  some  one  article  representiiy  iron  or  cotton,  and  onilt^pMac 
it  by  some  number  selected  with  the  view  of  aasigaiaf  to  dkex 
artkues  their  proper  weights  relativdy  to  each  other  and  to  t^ 
rest    The  objection  to  both  these  plans  b  the  same— that  d» 
numbers  attached   to  the  various  articles  or  groups  of  articia 
are  purely  arbitrary;  and  attempts  have  been  made  |o  cbus 
what  may  be  called  natural  index  numbers,  the  most  sooct 
so  far  being  that  of  Sir  Robert  Giffen,  whose  index  numbers 
obtained  from  the  declared  values  of  the  imports  or  eapcats 
or  from  the  United  Kingdom  of  the  articles  whose  juices  m 
with.    Tn  the  case  of  both  imports  and  exports  Sii*  Robert 
out  the  proportion  borne  by  the  value  of  each  article  to  the  tooL 
value  for  a  series  of  years.     Deducting  the  "  uneaumctatrti  ' 
artkles,  a  series  of  numbera  was  thus  obtained  which  could  6c  used 
as  the  means  of  weighting  the  prices  of  the  articles  in  an  invvaci^ 
tk>n  of  a  movement  of  prices.    This  procedure  is  no  doubt  k.»- 
ceptible  of  further  improvement  like  its  predecessors.    The  iadei 
numbera  prepared  ana  published  every  month  by  the  Ecomemta^ 
and  by  Mr  Augustus  Sauerbeck,  which  are  weighted,  are  of  ^sck 
value;  owing  to  the  frequency  of  their  appearance  they  Ba£e  k 
possible  to  watch  the  tendency  of  prices  closelv. 

The  Desirability  of  Increased  Uniformity  in  &aiistus.'-Oat  d  the 
most  serious  difluruities  in  connexion  with  statistical  investigac*^ 
is  the  variety  of  the  modes  in  which  primariea  of  the  same  order 
are  obtained,  as  regards  dates  and  periods.  This  is  a  matxsr  d 
whkh  all  persons  who  have  occasion  to  use  statistics  are  suet 
painfully  aware  from  time  to  time.  Some  attempts  have  late^ 
been  made  to  introduce  more  harmony  into  the  official  starigirs 
of  the  United  Kingdom,  and  many  years  ago  a  cofnmittee  <^  the 
treasury  sat  to  inouire  into  the  matter.  Tne  committee  reoemd 
a  good  deal  of  evidence,  and  presented  a  report,  from  which.  hao>' 
ever,  certain  membera  of  the  committee  aisaented,  prefeniag  C9 
express  their  views  separately.  The  evidence  wiU  be  found  vesy 
interesting  by  all  who  wish  to  obtain  an  insight  into  the 
of  the  official  statistics  of  the  country. 

The  International  Institute  of  StaHslies.—The  absone  of 
formity  in  statistics  whkh  is  felt  in  England  is  not  so 
foreign  countries,  where  the  principle  oTcentraliaation  in 
ments  of  a  politkal  character  is  more  pow«f  ul.  In  several  cce> 
tinental  countries  and  in  the  United  States  thcfe  are  statisiicil 
bureaus  with  definite  duties  to  perform.  In  the  United  Kinedcr). 
as  already  remarked,  the  nearest  approach  to  a  central  stztaacal 
office  is  tpe  oommemal  and  statistical  department  of  the  board  d 
trade,  on  whkh  the  work  of  furnishing  such  statistics  as  are  sac 
definitely  recognized  as  within  the  province  of  some  odicr  aose 
department  usually  falls.  Various  attempts  have  been  ande 
to  introduce  more  uniformity  into  the  statistics  of  all  oooaxris, 
It  was  with  this  object  that  statistkal  congresses  have  met  fnm 
time  to  time  since  1853.  An  endeavour  was  made  at  the  cmi^mi 
held  in  1876  at  Budapest  to  arrange  for  the  publicatioo  of  a  systva 
of  international  statistics,  each  statistical  bureau  uadcnakisf  i 
special  branch  of  the  subject  The  experiment  was.  ho«ev^ 
foredoomed  to  be  only  a  very  partial  success,  first  b^r*"*  •3 
countries  were  not  then  and  are  not  yet  furnished  with  txesai 
statistical  ofikes,  and  secondly  because  the  work  which  fdl  as 
the  offices  in  existence  could  only  be  performed  slowhr,  as  tbe 
ordinary  business  of  the  ofikes  necessarily  left  them  little  knafr  far 
extra  work.  In  1885,  at  the  jubilee  of  the  London  Statada] 
Society,  a  number  of  eminent  sutistical  officials  from  all  para  d 
the  world  except  Germany  were  present,  and  the  <^>portnttity  aas 
taken  to  organize  an  International  Institute  of  Statistics  ««&  a 
view  to  remedying  the  defects  already  ascertained  to  exist  is  de 
arrangements  made  by  the  confesses.  The  only  obstacle  to  seca^- 
ing  a  proper  representation  01  all  countries  was  the  absence  d 
any  German  delegates,  none  of  the  official  heads  of  the  Gcraaa 
sutistical  office  beiag  allowed  to  attend— apparently  cm  poKncsl 
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rounds,  ^nce  then  asMinncM  of  a  latisfactory  kind  have  been 
iven  to  the  German  government  that  their  tervants  would  be  in 
,o  way  committed  to  any  coune  disapproved  by  that  government 
:  they  gave  their  assisunce  to  the  Institute,  from  the  formation 
f  which  it  is  hoped  that  much  advantage  may  result.  For  in- 
Mination  as  to  the  constitution  and  objects  of  the  Institute  refe- 
ence  may  tx  made  to  a  paper  by  the  late  Dr  F.  X.  von  Neumann- 
pallart  tn  vol.  i.  (1886)  of  the  BulUtin  dt  VinsHtut  intemaiumal 
e  statistique  (Rome,  1886).  Meetings  of  the  Institute^  have  been 
eld  annually  ever  since  its  formation  in  various  cities  ci  the  world. 
Literature. — ^E.  Blaschke,  VorUsungen  Hber  maihemaiische 
'iatistik  {dit  Lekre  von  den  staiisHschen  MasswaUen)  (Leipzig  and 
kriin,  1906) ;  Maurice  Block,  TraiU  thiorique  ei  prctiqiu  de  stattstique 
Paris.  1878):  Luigi  Bodio.  Delia  Statisttea  net  tuoi  rapparti  colT 
conomia  politica,  &c.  (Milan,  1869);  Anhur  L.  Bowley.  Elements 
f  Statistics  (London,  1901);  J.  Conrad,  "  Sutistik,"  Crundriss  sum 
ttudieren  der  pditiscken  Oekonemie^  vierter  Teili  (snd  ed.,  Jena, 
902)  (vterter  Teil);  Elderton  (W.  Palin  and  Ethel  M.),  Primer  of 
itatistics  (London,  1910) ;  F.  Faure,  EUments  de  statistique  (Paris, 
906);  A.  Gabaslio.  Storia  e  teoria  delta  statistica  (Milan,  1880); 
if  ax  Hau8hofer,^Jkr-  ttnd  Handbuek  der  Statistik  (3nd  ed.,  Vienna* 
883);  K.  Knies,  Die  Statistik  als  selbstdndigg  Wissenukafl  (Cassel, 
8^):  A.  Uesae,  La  Statisttfue  (Paris,  190^);  R.  Mayo-Smith, 
kunce  of  Statistics  (1805);  C.  von  Mayr,  Die  Cesettmdssigkeit  im 
'resellsckaftsleben  (Munich,  1877),  abridged  translation  in  Joum. 
loy.  Stat.  Soc.  (Sept.  1883);  idem.  Statistik  und  Cesellsckaftslekre, 
Its.  L  and  ii.  (Freibuiig,  1807):  A.  Meitzen.  Cesckickte,  Tkearie  und 
"echnik  der  Statistik  (3na  ed.,  Stuttgart  and  Berlin,  1003);  A. 
)uetelet.  various  works,  but  especially  that  entitled  Sur  I'komme  et 
;  diveloppement  de  us  facultis,  ou  Essai  de  pkysique  sociale  (Paris, 
837);  and  Letters  on  the  Tkeery  of  Prt^aSiltty;  idem,  LeUres  d 
ja.r.  le  due  rignant  de  Saxe-Cobwt  et  Gctka  sur  la  tkicrie  des 
robabilitis  (Brussels.  1846);  A.  C.  P.  Sch&fflet  Bau  und  Leben  des 


nd  pt.  IV.  pp.  493  sq^.;    nert)ert  5 

London,  1877),  especially  pt.  ii.  p. 

Statistik,"  in  BuntschPi-Brater's 


ocialen  Kdrpers  (TQbingen,  1881),  especially  pt.  ii.  pp.  463  seq., 

(iccr.  Principles  of  Socioloiy 
5  seq.;    A.  Wagner,  article 
Staatswdrterhuck,  vol.  x.;     H. 
Vestergaard.  Die  Crundsage  der  Tkeorie  der  Statistik  Qcna,  1890). 

(W.  Ho.) 

STATIUS,  PUBUIIS  PAPINIUS  (e.  aj>.  4S-96)>  Latin  poet, 
ras  bom  at  Naples.  He  was,  to  a  great  extent,  devoted  by 
irth  and  training  to  the  profession  of  a  poet.  The  Statii  were 
f  Graeco-Campanian  origin,  and  were  of  gentle  extraction, 
hough  impoverished,  and  the  family  records  were  not  without 
olitical  distinctions.  The  poet's  father  taught  with  marked 
access  at  Naples  and  Rome,  and  from  boyhood  to  age  he  proved 
imsclf  a  champion  in  the  poetic  tournaments  which  formed  an 
nportant  part  of  the  amusements  of  the  early  empire.  The 
oungcr  Statius  dedares  that  his  father  was  in  his  time  equal 
>  any  literary  task,  whether  in  prose  or  verse.  Probably 
tie  poet  inherited  a  modest  competence  and  was  not  under  the 
ecessity  of  begging  his  bread  from  wealthy  patrons.  He  cer- 
linly  wrote  poems  to  order  (as  SUvae,  i.  i,  a,  ii.  7,  and  iii.  4), 
ut  there  is  no  indication  that  the  material  return  for  them  was 
nportant  to  him,  in  spite  of  an  allusion  in  Juyenal's  seventh 
It  ire.  Of  events  in  the  life  of  Statius  we  know  little.  From 
is  boyhood  he  was  victorious  in  poetic  contests — many  times 
t  his  native  dly  Naples,  thrice  at  Alba,  where  he  received  the 
>lden  crown  from  the  hand  of  the  emperor  Domitian.  But 
L  the  great  Capitoline  competition  (probably  on  its  third  cele- 
ration  in  94  a.d.)  Statius  failed  to  win  the  coveted  chaptet  of 
ik  leaves.  No  doubt  the  extraordinary  popularity  of  his 
hehais  had  led  him  to  regard  himself  as  the  supreme  poet  of 
le  age,  and  when  he  could  not  sustain  this  reputation  in  the 
ice  of  rivals  from  all  parts  of  the  empire  he  accepted  the  judges' 
frdict  as  a  sign  that  his  day  was  past,  and  retired  to  Naples, 
le  home  of  his  ancestors  and  of  his  own  young  years.  We  still 
assess  the  poem  he  addressed  to  his  wife  on  this  occasion  {SUv. 
i.  5).  There  are  hints  in  this  poem  which  naturally  lead  to  the 
irmise  that  Statius  was  suffering  from  a  loss  of  the  emperor's 
.vour;  he  may  have  felt  that  a  word  from  Domitian  would 
ive  won  for  him  the  envied  garland,  and  that  the  word  ought 
» have  been  given.   In  the  preface  to  book  iv.  of  the  SUvae  there 

mention  of  detractors  who  hated  our  poet's  style,  and  these 
ay  have  succeeded  in  inducing  a  new  fashion  in  poetry  at  court, 
jch  an  eclipse,  if  it  happened,  must  have  cut  Sutius  to  the 
»rt.  He  appears  to  have  relished  thoroughly  the  r61e  of 
>urt-poet.  The  statement  sometimes  made  that  the  elder 
latius  had  be«  the  emperor's  teacher,  and  had  received  many 


favours  from  him,  so  that  the  son  inherited  a  debt  of  gratitude,* 
seems  to  have  no  solid  foundation.  Statius  lauds  the  emperor, 
not  to  discharge  a  debt,  but  rather  to  create  an  obligation. 
His  flattery  is  as  far  removed  from  the  gentle  propitiatory  tone 
of  (^intilian  as  it  is  from  the  coarse  and  crawling  humiliation 
of  Martial.  It  is  in  the  large  extravagant  style  of  a  nature  in 
itself  healthy  and  generous,  which  has  accepted  the  theme  and 
left  scruples  behind.  In  one  of  his  prefatory  epistles  Statius 
declares  that  he  never  allowed  any  work  of  his  to  go  forth 
without  invoking  the  godhead  of  the  divine  emperor.  Statius 
had  taken  the  full  measure  of  Domitian's  gross  taste,  and, 
presenting  him  with  the  rodomontade  which  he  loved,  puts 
conscience  and  sincerity  out  of  view,  lest  some  uneasy  twinge 
should  mar  his  master's  enjoyment.  But  in  one  poem,  that  in 
which  the  poet  pays  his  due  for  an  invitation  to  the  Imperial 
table,  we  have  sincerity  enough.  Statius  clearly  feels  all  the 
raptures  he  expresses.  He  longs  for  the  power  of  him  who  told 
the  tale  of  Dido's  banquet,  and  for  the  voice  of  him  who  sang 
the  feast  of  Aldnous,  that  he  may  give  forth  utterance  worthy 
of  the  lofty  theme.  The  poet  seemed,  he  says,  to  dine  with 
great  Jove  himself  and  to  receive  nectar  from  Ganymede  the  cup- 
bearer (an  odious  reference  to  the  imperial  favourite  Earinus). 
All  his  life  hitherto  has  been  barren  and  profitless.  Now  only 
has  he  begun  to  live  in  truth.  The  palace  struck  on  the  poet's 
fancy  like  the  very  hall  of  heaven;  nay,  Jove  himself  marvels  at 
its  beauty,  but  is  glad  that  the  emperor  should  possess  such  an 
earthly  habitation;  he.  will  thus  feel  less  desire  to  seek  his 
destined  abode  among  the  immortals  in  the  skies.  Yet  even  so 
gorgeous  a  palace  is  all  too  mean  for  his  greatness  and  too  small 
for  his  vast  presence.  "  But  it  is  himself,  himself,  that  my  eager 
eye  has  alone  time  to  scan.  He  is  like  a  resting  Mars  or  Bacchus 
or  Alddes."  Martial  too  swore  that,  were  Jove  and  Domitian 
both  to  invite  him  to  dinner  for  the  same  day,  he  would  prefer 
to  dine  with  the  greater  potentate  on  the  earth.  Martikl  and 
Statius  were  no  doubt  supreme  among  the  imperial  flatterers. 
Each  was  the  other's  only  serious  rival.  It  is  therefore  not 
surprising  that  neither  should  breathe  the  other's  name.  Even 
if  we  could  by  any  stretch  excuse  the  bearing  of  Statius  towards 
Domitian,  he  could  never  be  forgiven  the  poem  entitled  "  The 
Hair  of  Flavins  Earinus,"  Domitian's  Ganymede  {SUv.  iii.  4), 
a  poem  than  which  it  would  be  hard  to  find  a  more  repulsive 
example  of  real  poetical  talent  defiled  for  personal  ends.  Every- 
thing points  to  the  conclusion  that  Statius  did  not  survive  his 
emperor — ^that  he  died,  in  fact,  a  short  time  after  leaving  Rome 
to  settle  in  Naples.  Apart  from  the  emperor  and  his  minions, 
the  friendships  of  Statius  with  men  of  high  station  seem  to  have 
been  maintained  on  fairly  equal  terms.  He  was  dearly  the 
poet  of  society  in  his  day  as  well  as  the  poet  of  the  court. 

As  poet,  Statius  unquestionably  shines  in  many  respects  when 
compared  with  most  other  post-Augustans.  He  was  bom  with 
exceptional  talent,  and  his  poetic  expression  is,  with  all  its  fauhs, 
richer  on  the  whole  and  less  forced,  more  buoyant  and  more  felicit- 
ous, than  is  to  be  found  generally  in  the  Silver  Age  ol  Latin  poetry. 
Statius  is  at  his  best  in  his  occasional  verses,  the  Sthae,  whioi 
have  a  charaaer  of  their  own,  and  in  their  best  ^rts  a  charm  of 
their  own.  The  title  was  proper  to  verses  of  rapid  workmanship, 
on  everyday  themes.  Statius  prided  himself  on  his  powers  01 
improvisation,  and  he  seems  to  nave  been  quite  eaual  to  the  feat, 
which  Horace  describes,  of  dictating  two  hundred  lines  in  an  hour 
while  standing  on  one  leg.  The  improvisatore  was  in  high  honour 
among  the  later  Greeks,  as  Cicero  s  speech  for  the  poet  Arcbias 
indicates;  and  the  poetic  contests  common  in  the  early  empire  did 
much  to  stimukite  ability  of  the  kind.  It  is  to  their  velocity  that 
the  poems  owe  their  comparative  freshness  and  freedom,  along  with 
their  loose  texture  and  their  inequality.     There  are  thiny-two 

S)ems,  divided  into  five  books,  each  with  a  dedicatory  episile. 
f  nearly  four  thousand  lines  which  the  books  contain,  more  than 
five-sixths  are  hexameters.  Four  of  the  pieces  (containing  about 
450  lines)  are  written  in  the  hendecasyllabic  metre,  the  "  tiny 
metre  of  Catullus,"  and  there  is  one  Alcaic  and  one  Sapphic  ode. 
The  subjects  of  the  Siltae  are  verv  various.  Five  poems  are 
devoted  to  flattery  of  the  emperor  and  his  favourites;  but  of  these 
enough  has  already  been  said.  Six  are  lamentations  for  deaths, 
or  consolations  to  survivors.  Statius  seems  to  have  felt  a  special 
pride  in  this  class  of  his  productions;  and  certainly,  notwithstand- 
ing^ the  excessive  and  conventional  employment  01  pretty  mytho< 
logical  pictures,  with  other  affectations,  he  sounds  notes  of  pathos 
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such  as  only  come  from  the  true  poet.  Tlieie  are  oftentimes  traits  of 
an  almost  modem  domesticity  in  these  verses,  and  Statins,  the  child- 
less, has  here  and  thete  touched  on  the  charm  of  childhood  in  lines 
for  a  parallel  to  which,  amonc  the  ancients,  we  must  go,  strange  to 
say,  to  his  rival  Martial.  One  of  the  epicedia,  that  on  Priscilla 
the  wife  of  Abascantus,  Domitian's  freedman  {SHq.  v.  i),  is  full  of 
interest  for  the  picture  it  presents  of  the  official  activity  of  a  high 
officer  of  state.  Another  group  of  the  Sitvae  give  picturesque 
descriptions  of  the  villas  and  gardens  of  the  poet's  friends.  In 
these  we  have  a  more  vivid  representation  than  elsewhere  of  the 
surroundings  amid  which  the  grandees  of  the  early  empire  lived 
when  they  ttnak  up  their  abode  in  the  country.  It  wtts  of  these 
pieces  that  Niebuhr  thought  when  he  said  that  the  poems  of  Statins 
are  charmins  to  read  in  Italy.  They  exhibit,  better  even  than 
Pliny's  well-Known  letters,  the  passion  of  the  rich  Roman  for  so 
constructing  his  country  house  that  light,  air,  sun  and  leafage 
should  subeerve  his  luxury  to  the  utmost,  while  scope  was  left 
for  displaying  all  the  resources  of  art  whkh  his  wealth  enabled 
him  to  command.  As  to  the  rest  of  the  Sibf<u,  the  congratu- 
latory addresses  to  friends  are  graceful  but  commonplace,  nor  do 
the  jocose  pieces  call  for  special  mention  here.  In  the  **  Kalendae 
decembres  we  have  a  stnldng  description  of  the  gifts  and  amuse- 
ments provided  by  the  emperor  for  tne  Roman  population  on  the 
occasion  of  the  Saturnalia.  In  his  attempt  at  an  epithalamium 
(Siiv.  i.  a)  Statins  is  forced  and  unhappy.  But  his  birthday  ode 
in  Lucan's  honour  {Sih.  li.  7)  has,  along  with  the  accustomed 
exaggeration,  many  powerful  lines,  and  shows  high  appreciation 
of  preceding  Latin  poets.  Some  phrases,  such  as  "  the  untaught 
muse  of  high-souted  Ennius "  and  "  the  lofty  passion  of  sage 
Lucretius, '  are  familiar  words  with  all  scholars.  The  ode  ends 
with  a  great  picture  of  Lucan's  spirit  rising  after  death  on  wings  of 
fame  to  regions  whither  only  powreH'ul  souls  can  ascend,  scornTully 
surveying;  earth  and  smiling  at  the  tomb,  or  reclining  in  Elysium 
and  sinffing  a  noble  strain  to  the  Pompeys  and  the  Catos  and  all 
the  "  Pnarsalian  host, "  or  with  proud  tread  exploring  Tartarus 
and  listening  to  the  wailings  of  the  g;uilty,  and  gazing  at  Nero, 
pale  with  agony  as  his  mother's  avenging  torch  glitters  before  his 
eyes.  It  is  singular  to  observe  bow  thoroughly  Nero  had  been 
struck  out  of  the  imperial  succession  as  recognuBed  at  court,  so  that 
the  **bald  Nero"  took  no  umbrage  when  hit  flatterer-in-chief 
profanely  dealt  with  his  predecessor's  name. 

The  epic  poems  of  Statius  are  less  interesting  because  cast  in  a 
commoner  mould,  but  they  deserve  study  in  many  respects.  They 
are  the  product  of  long  elaboration.  The  Thebats,  which  the  poet 
aays  took  twelve  years  to  compose,  is  in  twelve  books,  and  has 
for  iu  theme  the  old  "  Ule  of  Thebes  "—the  deadly  strife  of  the 
Theban  brothers.  There  is  also  preserved  a  fraement  of  an  Ackiileis, 
consisting  dT  one  book  and  part  of  another.  In  the  weary  length 
of  thcM  epics  there  are  many  flowers  of  pathos  and  many  little 
finished  gem-pictures,  but  the  trammels  of  tradition,  the  fashionable 
taste  and  the  narrow  bars  of  education  check  continually  the  poet's 
flight.  Not  merely  were  the  materials  for  his  epics  prescribed  to 
him  by  rigid  custom,  but  also  to  a  great  extent  the  method  by  which 
they  were  to  be  treated.  All  he  could  do  was  to  sound  the  old 
notes  with  a  distinctive  timhre  of  his  own.  The  gods  must  needs 
wage  their  wonted  epic  strife,  and  the  men,  their  puppets,  must 
dance  at  their  nod;  there  must  needs  be  heaveniy  messengers, 
portents,  dreams,  miracles,  single  combats,  similes,  Homeric  and 
Virgilian  echoes,  and  all  the  other  paraphernalia  of  the  conventional 
epic.  But  Statius  treats  his  subjects  with  a  boldness  and  freedom 
which  contrast  pleasingly  with  the  timid  traditionalism  of  Silius 
Italicus  and  the  stiff  scholastkism  of  Valerius  Flaccus.  The  voca- 
bulary of  Statius  is  conspicuously  rich,  and  he  shows  audacity, 
often  successful,  in  the  use  of  woras  and  metaphors.  At  the  same 
time  he  carried  certain  literary  tricks  to  an  aggravating  pitch,  in 

Grtacular  the  excessive  use  of  alliteration,  and  the  misuse  01  mytho- 
[ical  allusion.  The  most  well-known  persons  and  places  are 
described  by  epithets  or  periphrases  derived  from  some  very  remote 
connexion  witn  mythology,  so  that  many  passages  are  as  dark  as 
Heraditus.  The  Tkebais  is  badly  constructed:  The  action  of  the 
epic  is  hindered  and  stopped  by  enormous  episodes,  one  of  which 
fills  one-sixth  of  the  poem.  Nor  had  Sutius  a  firm  grasp  or  clear 
imagination  of  character.  So  trying  are  the  late  ancient  emcs  to 
a  modem  reader  that  he  who  has  read  any  one  of  the  tnree — 
Statius,  Silius  and  Valerius  Flaccus  (Lucan  stands  apart) — will 
with  difficulty  be  persuaded  to  enter  on  the  other  two.  Yet,  if  he 
honestly  reads  them  all,  he  can  hardlv  fail  to  rank  Statius  the  highest 
of  the  tnree  by  a  whole  sphere. 

The  editio  ^ince^s  of  the  epics  is  dated  1470.  of  the  Sihae  1472. 
Notable  editions  since  have  been  those  of  Bemartius  (Antwerp, 
I59S).  Gronovius  (16^3)  and  Barth  (1664).  Recent  texts  are  the 
TeuDner  (the  Aehilleis  and  Thebais  by  Kohlmann,  the  Silvae  by 
Baehrens)  and  that  contained  in  the  new  edition  of  the  Corpus 
poetarum  latinorum:  and  of  the  Silvae  only,  texts  by  Klotz  (1899), 
and  Vollmer  (189S).  the  last  with  an  explanatory  commentary. 
Among  editions  of  portions  of  Statius's  works,  that  of  the  Sihae  by 
Jeremiah  Markland,  fellow  of  Peterhouse  in  Cambridge  (1728). 
deserves  special  attention.  A  translation  of  the  Silvae  with  intro- 
duction and  notes  was  published  by  D.  A.  Slater  in  1908  (Oxford 


Library  of  Tnnslatbns).  A  critica!  edition  of  the  TViois  ami 
Aehilleis  was  begun  by  O.  Mflller  (1870)  but  not  completed.  The 
condition  of  the  text  of  the  Silwae  is  one  of  the  most  conons  facts 
in  the  history  oT  ancient  literature.  PoRio  discovered  a  MS.  at 
St  Gdllen  and  brought  it  into  Italy.  Tus  MS.  has  di^anfmared. 
but  from  it  are  derived  all  our  existing  MSS.,  except  one  of  tne  birrh- 
day  ode  to  Lucan,  now  at  Florence,  and  of  tne  loch  oenTury. 
Politian  collated  Poggio's  MS.  with  the  editio  friuceps,  and  the 
collation  has  come  down  to  us,  and  b  the  principal  basis  of  tltt  text. 
The  MSS.  of  the  epics  are  numerous,  as  was  to  be  eaqpected  from  tbesr 

Et  popularity  in  the  middle  ages,  to  which  Dante  is  witness 
Pure,  xxi.,  where  an  interview  with  the  shade  of  Statins  b 
ribed  at  some  length).  (J.  S.  R.) 

STATUTE,  a  law  made  by  the  **  sovereign  power  *'  in  the  stale 
(see  Act  of  Paklzament).  It  fonns  a  |>art  of  the  lex  scripts., 
or  written  law,  which  by  English  legal  authorities  is  used  sdely 
for  statutory  law,  a  sense  much  narrower  than  it  horn  in  Romaa 
law.  To  make  a  statute  the  concurrence  of  the  Crown  and  xht 
three  estates  of  the  realm  is  necessary.  Thus  a  so-called  sutute 
of  5  Ric.  II.  c.  Si  directed  against  the  Lollards,  was  afterwards 
repudiated  by  the  Commons  as  passed  without  their  aasect. 
The  validity  of  a  statute  was  indeed  at  times  daimed  for  ordi- 
nances such  as  that  just  mentioned,  not  framed  in  aocotdaBce 
with  constitutional  rule,  and  was  actually  given  to  royml  pro- 
.clamations  by  31  Hen.  VIII.  c  8  (xs39)*  But  this  act  was 
repealed  by  i  Edw.  VI.  c  xa,  and  since  that  time  nothing  ba 
a  statute  has  possessed  the  force  of  a  statute,  unless  indeed  cer- 
tain rules  or  orders  depending  ultimately  for  their  »a  net  ion  upon 
a  statute  may  be  said  to  have  such  force.  Examples  of  what 
may  be  called  indirect  legislation  of  this  kind  are  ocdcrs  ia 
council  (see  Puvy  Coitncil),  by-laws  made  under  the  powrs 
of  the  Public  Health  Acts,  Municipal  Corporation  Acts  and  other 
Acts,  and  rules  of  court  such  as  those  made  under  the  powcn 
of  the  Judicature  Acts  and  Acts  of  Sederunt  of  the  Court  <^ 
Session. 

The  list  of  English  statutes  as  at  present  existing  begms  with 
the  Statute  of  Merton,  1235.^  Many  of  the  earlier  statutes  are 
known  by  the  names  of  the  places  at  which  they  were  passed, 
e.g.  the  Statutes  of  Merton,  Marlbridge,  Gloucester,  WestmixAer. 
or  by  their  initial  words,  e.g.  Quia  Emptores,  Circumspede  Agchx. 
The  earliest  existing  sUtute  roll  is  6  Edw.  I.  (the  Statute  of  Gfci.- 
cester).  After  4  Hen.  VII.  the  statute  roll  ceased  to  be  made 
up,  and  enrolments  in  chancery  (first  made  in  1485)  take  ds 
place.  Some  of  the  acts  prior  to  the  Statute  of  Glouoester  a?e 
of  questionable  authority,  but  have  gained  recognition  by  & 
kind  of  prescription. 

All  statutes  were  oiiginally  public,  irrespective  of  their  subject- 
matter.  The  division  into  public  and  private  dates  from  the 
reign  of  Richard  III.  At  present  statutes  are  of  four  kinds. 
public  general  acts,  public  local  and  personal  acts,  private  acu 
printed  by  the  king's  printers  and  private  acts  not  so  printed.  T\t 
division  into  public  general  and  public  local  and  pcnonaJ  icfts 
upon  a  resolution  of  both  Houses  of  Parliament  in  1 79&.  In  iSi  s 
a  resolution  was  passed  in  accordance  with  which  private  acts 
are  printed,  with  the  exception  of  name,  estate,  natnrahzaticQ 
and  divorce  acts.  The  last  two  are  now  practically  supeiscAd 
by  the  provisions  of  the  Divorce  Act  1857  (except  as  to  IreUod 
and  India),  and  the  Naturalization  Act  1870L  Since  x8x5  it 
has  been  usual  to  refer  to  public  general  acts  by  Arabic  niimenk 
e.g.  3  Edw.  VII.  c.  ax,  public  local  and  personal  acts  by  sboD 
Roman  numerals,  e.g.  3  Edw.  VII.  c.  xxL  Each  act  is  striaJy 
but  a  chapter  of  the  legislation  of  the  session,  which  is  regarded 
as  composing  a  single  act  divided  into  chapters  for  coovenieaoe. 
the  chapters  themselves  being  also  called  acts.  The  dtatioa  of 
previous  acts  is  provided  for  by  13  and  14  Vict.  c.  21, 1 3  It  is 
now  tisual  for  each  chapter  or  act  to  contain  a  short  tiik  I7 
which  it  may  be  dted,  e.g.  the  Elementary  Educali<»  Act  1870 
The  Short  Titles  Act  1892  created  short  titles  for  numcroas 
single  acts  and  groups  of  acts,  and  since  then  it  has  been  ososl 
to  cite  acts  and  groups  by  their  short  titles — where  possible— 

*  Ruffhead's  editwn  of  the  statutes  begins  with  the  Magaa  Cam 
of  isas*    But  in  the  Revised  StaMes  that  form  of  Maana  Can* 
whkh  IS  now  law  appears  as  a  statute  of  the  year  1207.   It  h 
known  as  Confirmatio  cartarum,  and  is  a  recital  and  < 
by  Edward  I.  of  the  chic^  provisions  of  John's  charter. 


■soTi 


rnhn  than  by  the  yeu  of  tb>  re(ga.  S  &  4  Vict,  c  113.  s.  j. 
maJLH  evidence  tlie  klnt'i  pHnlen'  copin  o[  pHvate  Ind  local 
uxd  penooal  ul>.  A  private  act  not  pnnted  by  the  king'* 
pTiuEer^isprovedby  ancxaouncdcopyor  theparbament  tqU. 
I  A  public  act  binds  all  subjecta  of  the  realm,  ajid  need  not  be 
pleaded  (eicept  where  the  taw  [com  motive*  of  policytpeciaUy 

guilty  by  slalute.  the  Statute  of  Fraud*  and  the  Statute  ot 
LimiiaiiDDi).  A  private  act  must  generally  be  pleaded,  and 
doei  not  as  a  rale  buid  jtrangers  to  Iti  provliions.     Formerly 

was  pasud  Tbe  hardship  cauxd  by  this  technical  nile  has 
been  obviated  by  33  Geo  HI  c  ij,  by  which  an  Kt  ukejfffect 
Irotn  the  day  on  *hich  ureceivn  the  royal  assent,  where  no  other 
dale  is  named  This  has  been  held  lo  mean  the  beginning  o(  the 
day.  u  as  la  govern  all  mailers  occurring  on  thai  day.  An 
act  cannot  In  the  strict  Iheoiy  of  English  law  becocne  obsolete 
by  disuse  Nothing  short  of  repeal  can  bmit  ita  operation.  The 
law  has.  however,  been  blerprelcd  m  many  cases  with  somewhat 
leu  rigour.  In  ihe  case  ot  a  prosecutirKi  for  blasphemy  in  iSSj 
(R.  V.  Rama))  Lord  Coleridge  said,  •' though  the  principles  of 
law  remain  unchanged,  yet  (and  It  is  one  ot  the  advantages 
of  the  common  law)  their  application  Is  to  be  changed  with  the 
changing  circumstances  ot  Ihe  limes," '  This  would  be  applic- 
able as  much  to  Ihe  intcipietation  of  statutes  as  to  other  parts 
ot  the  commoD  Uw  The  litb,  preamble  and  marginal  notes 
■re  strictly  no  pan.  ol  a  statute,  though  they  may  at  times  aid 
its  interpieCation. 

Besides  the  fourfold  itivision  above  mentioned,  Hatutes  are 
often  classed  according  lo  their  subject-matter,  as  perpetual 
and  tem[9orary.  penal  and  benehcial.  Imperative  and  directory, 
enabling  and  disabling.  Temporaiy  acta  are  those  vhich  expire 
at  a  date  fiied  in  the  act  itsell.  Thus  the  Array  Act  is  passed 
Annually  and  continues  for  a  year,  the  Ballot  Act  1871  expired 
at  the  end  of  iggo,  and  the  Regulation  of  Railways  Act  187] 
at  the  end  of  five  years.  By  means  of  tbese  temporary  acts 
experimental  legislation  is  rendered  possible  in  many  cases 
where  the  success  of  a  new  departure  in  legislation  is  donblful. 
In  every  session  an  Eipiring  Lawa  Continuance  Act  is  passed 
for  Ihe  purpose  ot  continuing  (generally  for  a  year)  a  consider- 
able number  of  tbese  temporary  acts.  By  48  Geo.  UL  c.  106  a 
contmuing  act  is  to  take  effect  from  the  date  of  the  eiinratlon 
of  a  temponvy  act,  whereabill  forcontinuing  the  temporary  act 

n  parliament,  even  though  It  be  not  actually  passed  befor 


STATUTE 

(0  Statute! 

(2)  The  icU 
In  the  word 


the  I 


impose 


B   ncff  disability 

beneficial. 

those  which  confer  a  new  favour. 

Ar.  imperalive  s 

latule  (oft 

en  negative  or 

terms)  m^kes  a 

isolulely  neteasaiy. 

and  subjects  a  Co 

of  its  provisioi 

IS  to  a  penalty.   A 

directory  statute 

Its  terms)  recom- 

ctoromissi 

on.  but  imposes 

nopen^tyonnon- 

whether  an  act  is 

eclory  the 

act  itself  must 

be  looked  at.  and 

many  nice  quest 

Dnshaveai 

Tsen  on  the  application  of  Ihe  rule 

of  law  to  a  paiti 

ularcase. 

Enabling  statu 

es  are  those  rthich 

enlarge  the  common  Ian.  while  disabling 

Utuies  restrict  it. 

This  division  is  t 

mt  coincident  with  that  into  bene- 

Gciat  and  penaL 

Declara 

ory  lUtutes,  0 

IhoK  «n,ply  in 

affirmance  of  the 

but  they  are  now 

pntlic^y 

unknown.     Th 

Treason  Act  ijsr 

is  an  example  ol 

sometimes  passed 

le  s^fic 

decisions  ot  the 

courts.    Example. 

nre  the  Factotj 

Act  .87S,  the  Married  Worn 

en's  Properly  A 

«  tSg],  the  Trade 

Disputes  Act  1906. 

rotation  of  mat 

tes  depend,   partly 

on   the  common  laV,   partly 

on  natuie,     Th 

main  role,  ol  the 

gathered  tr 

horities,  an  these: 

who  in  article  79  of  hit  Carolina  Code  If 
tion  of  act!  of  ibe  IcgiElalUTe  by  efflux 


oc  afttr  a  hundred 
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re  to  be  construed,  nsc  according  to 

to  the  intent  and  object  with  which  Ihey  wei 

i(  the  resolution  of  the  Court  nl  EviimiittiaHiydim'i 
i  Hep.  7,  the  points  lor  conaideratioo  are :  ■■  (a)mM 
ion  law  before  the  making  ol  the  act  ?  (b)  What  wu 
and  defect  aiainil  whicS  the  common  law  did  not 
What  nmaly  the  parliament  hath  rCHilved  and 
remedy  "     (3)  fienehcul  oi 


IC  IS  general,  everything 


(4)  Other 
ration.    (s(  A 


may  itand  to^hrr 

LI,  against  ininiriiia  c 
K  mlalioa  oTi^ief^ 


law.  a^nal  moiupoU^.  and  In  general  .__ 

or  unresKMiable.  (loj  II  a  lutuie  mlUct*  a  penally.  Ihe  penally 
implies  a  omhihllioii  at  the  act  or  omiition  10  which  Ihe  penally 
ifl  impoKd,  Whelhs  Ihe  lenedy  given  by  statute  is  the  only  one 
depends  on  the  words  of  the  particular  act-  In  some  caKi  an  action 
'    ■    ■         -      —  -      •       -■  ^utory  rtmedy,  Beoenlly 


A^^ci^u£d 
■U  earlier  a. 


alionclauM  dealing  with  special  words  or  phrases. 
nsmrlrr  is  ■.  74a  of  the  Merchant  Shipping  Act 

ts  are  gem^lly  simple  in  character  and  language, 
y  few  in  number  At  pnsent  Che  number  passed 
normous;  in  the  sndaa  of  lOoA  k  was  ^ ■ 


c.  4).     It  was  de 

Boih  Coke  and  Bj 

for  revision.    In  1       .       , . 

Law  Revision  Acta,     The  ; 


•a^feneial 

»^^  ^ihan  ««nT^al  utlHr^ 
¥-tDurths  b  unneceasary  nod  the  otbCT 
be  admitted  that  the  immense  Ubrary 

I  a  tncUets  desert  without  Iiuitworthy 
Atuies  was  evidently  regarded  by  the 
irlyaii;G]  (see  the  preamble  n  j  Elii. 

"-•■  the  firat'^  long  s«ioo?Suilde 
mittce  by  Lord  Cbancellor  Cairns 


the  disadvantage  that  it  becomes  V 
legislation  appears.  A  Ckrojwlonai 
which  are  still  law  is  pubUihed  from 


by  tbe  king 
!!,— The  »si 


ri  ef^  Proaial   VHHIy  is 


Salland. 
rbe  statutes  of  the  Scottish  parliament  before  the  union  differed 
10  tbe  Englidi  statutis  in  two  important  lefpecls;  Ihey  were 

arate  hnuiei,  and  from  1367  to  t6po  Ibey  were  discussed  only 


calisd  lonii  audiiocs. 


nrlyd. 


until  I6B8.   The  jui 
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aa.   ScDtcish 
1  Uw  SUtuH 


lb.  ?._.. 


oalv  laiutory  bw  which  apfdied 

-. covntry  the  obUfUioa  of  Eafliata  •uiuiu. 

149}  (be  ■«  of  ihc  Iriih  paflUnwnt  knon  m  PDTDiiifi 

Suiuw  tt  DrDthedt  touud  ih«t  all  Mataui  kulr 

■  be  deenwrfood  aai  -" '  ~  ■-■--»     ■"■- 


.    ^KKhtranieieU 


1  MataUi  web'  eud 
_>  Iidud.    Thii  *u 

, ia  EnaliBd  prior  to  lb 

Hen.  Vlf.  wen  valid  in  IrIuhI.  but  ■»«  of  later  date  mn  to  1 
any  operalioa  unkia  Ireland  were  aaedally 
adopted  by  the  Iriab  parlianent  (ai  waa  _ 
yelvenon'i  Aa.  ii  A  »  Geo.  HI.  c  4>  (I ). 

pDyniiiii'  Law  iBciiied  an  inidallve  <d  Icslllal , 

privy  counal,  the  Iriih  parliamcfit  havliig  tlaipjy  a  power  of  BccefH 
lance  orjeicctiqn  of  pn>poied  le^alatioa.  ThepoiHrolIhe  parba- 
iBent  of  Gnst  Briiaia  Id  maltejamte  bind  the  people  of  Iidaad 
Hideclaied  by6Csi>.  I.e.5.  Thii  act  and  the  article  of  Poyninn' 
Law  were  [cpoled  in  itBj.  and  the  ahon4iped^iDdependcace  of  ine 
pariiameniaf  Inland  waarecotniadbylsGeo.  m.c.  IS.    The 

oP^Li^.  DivoiceactiaRnill  pulls' for  lRbl^(«Dtvo>^ 
1Mb  acu  are  cited  Ibui.  36  Ceo.  III.  c.  13  (I.)  or  (tr.).   The  bat 

carl  of  Halifax,  locd-lieuleunt  In  17M.  A  toIdi»  of  nviied 
Matulei  wai  publiabed  la  itUj.    The  eailien  that  ii  nill  law  la 

Britiii  Cetmia  and  Depnincia. 
Acta  of  the  imperial  parliament  do  not  eitend  to  the  lile  of  Mm, 
tike  Channel  Idandi  or  the  colooiea,  unleae  tbeyareapecially  named 
tbeiein.  Br  ibe  Colonial  Lawa  Validity  Act  tWs  ("  Che  charter 
of  colonial  le^ilativt  independence  ")  any  coloaial  law  repuEPaot 
to  the  provuiou  of  any  act  of  paiUaoept  emending  to  tbe 


Uniiti  Slala. 

By  the  conalitutioni  ol  many  italei  Engliih  itatute  law,  aa 

II  enilcd  at  the  time  of  the  lepaiation  fn>m  England,  and  M 

far  aa  it  ia  applicable,  hai  been  adopted  ai  part  oI  the  law  of  Ifae 

act  of  Congreaa  oi  a  itate  law  unleia  ^xcially  tiamed.  The 
■Utea  legiilate  for  themielvca  within  the  limiu  of  their  own 
{onititution  and  that  ol  the  United  Statu.  Here  appean  Ifae 
atrikitxg  djSerencc  bctweezt  the  binding  lorce  of  a  atatute  of  the 
United  Eingdom  and  an  act  paaaed  by  Congrew  ot  a  atate 
legialaLure.  In  the  United  Kingdom  parliament  ii  lupreme; 
in  the  United  Slates  an  act  ii  only  of  authority  ii  it  ia  in  accor- 
dance with  the  coiutituiion.  The  court!  tnay  declare  an  act 
void  if  it  coninvene  the  conatitution  of  the  United  Statca  or  of 
a  atate,  ao  that  practically  the  Supreme  Court  of  the  United 
Statea  ia  the  ultimate  le^alalive  aulhoiity.  Tbe  ratiictiona 
upon  Federal  legialation  in  (he  constitution  of  the  United 
Slalei  provide  againil  the  luspeniion  of  the  writ  of  babeaa  corpul 
ticept  in  case  of  rebellion  or  invaiion,  the  p»siing.of  a  bill  of 
•tlaisdei  or  tt  fast  }acia  law,  the  bnpoaition  of  cafuution  0[ 


^lorta,  tbe  prtJeie 


e  (rf  tk  p 


fntm  the  titaauty  except  by  apfHtipTiatkna   made    by  kw, 

menta  contain  further  limitationi,  e.f.  the  taking  of  pcirate 
property  for  public  uu  without  juit  o 
abridging  of  tbe  right  of  dtiztm  OB  at 
previoua  condition  uf  aervitude.  Sute  h_ 
by  a,  10:  "  No  ilaie  shall  .  .  .  nuke  anythint  bat  gold  and 
ailver  coin  a  lender  in  payment  of  debts,  paaa  any  htQ  nt  altain- 
der,  tx  ^tlfaita  bw,  or  law  impairing  tbe  obligation  o^  ojciliactL 
or  gnnt  any  title  ol  nobility.  "  The  lectioo  fuRbcr  forbiik 
imposition  d  duliet  on  import!  or  cqurts  or  any  dny  d 
tonnage  without  cnruent  of  Congrc!!.  State  constitaliiMis  afla 
contain  further  reatrictiona;  Mtwog  the  hksc  uiual  an  fmy- 
vliioni  againat  Lawa  with  a  rettoapeclive  opcnlion,  or  uufiuiiif 
the  obb^Iion  of  contracts,  oe  dealing  with  more  than  an 
lubjecl  to  be  eiprciaed  in  the  title.  Tbe  time  when  k  atalui 
is  to  take  effect  after  ita  poaing  ia  cAen  filed  by  itate  coDska- 
tions.  The  itatuIB  of  the  United  Statea  were  icviied  mxie 
tbe  power*  ol  tn  act  of  Congroe  paiaed  ia  1874  (les.  L  c  mX 
and  the  volume  of  RautJ  Siaiula  was  tisued  in  iSjs-  Tine 
was  a  second  edition  In  1S78  and  » 
appeared  since  that  date.  Many  of  tl 
revised  editions  of  their  statutes.  Tlie  rules  of 
ui  genenl  agreement  with  those  adopteif  in  Englam 
statea  the  referendum  has  been  introduced  in  ceelAin ' 
CnJwnilal  farsfwn  Cmww. 
In  moat  EuTopeancDuntrira  there  b  a  code,  the  fidatE 
__,.__  .. ,  ■— -■aiion  haidly  caoparable  u 


ears-leu  ilivial  authority, 
which  a  nrtkcular  law  nagti  w 
fall  is  one  of  great  diffieuliy.  and  ODS  in  which  t  Ivrc  k  oft^  a  cvi&i 
of  legal  Dpiniod.  On  the  whole  the  divisiDD  ipwan  to  haw  ctqaI 
moiE  dilficulliea  than  it  haa  lolved.  and  il  is  rejccud  by  Sanigiy  * 
unsatisfactoiy. 

See  Story.  Cenfiia  if  Lam.  If  11-16;  PhiDiinon.  riliiaiiiiii' 
chi. 'ii.°and  aii.  ■  ■  (J.  iT" 

ITATUn  HnCBAKT  sjid  (TATUn  ItAPU,  twv  >M 
forms  of  security,  long  obsolete  in  Englith  ptsclice,  thoo^  lefa- 
enccs  to  them  still  occur  in  aomt  modeta  Katules.  The  lonieT 
security  wss  first  created  by  the  Sutute  of  Acton  ButikII  (iii^ 
and  ampMcd  by  the  Statute  of  Merchants  [1385) — irbrra 
its  name— and  the  latter  by  an  act  of  ijsj.  wbkh  provided  ihsl 
in  every  etaple  (ij.  public  mart)  the  seal  of  the  stapk  ihOHkl 
be  sufficient  validity  for  a  bond  of  record  acktxnekdged  aid 
witnessed  before  the  mayor  oi  the  staple.  They  wen  ociginaDr 
peimitied  only  among  Iradeis,  for  the  benefit  <A  oKUDaci. 
but  ailervui^  eitendcd  by  an  act  oi  Henry  VHI.  (lu'l  '• 
all  subjects,  whether  tiaden  or  not.  The  creditor  imder  ethe 
form  of  security  was  allowed  to  leiae  the  goods  asd  boU  llie  luifa 
of  a  defaulting  debtor  until  satisfaction  of  his  debt.  VIA 
he  held  the  lands  be  wss  teirncd  tenant  by  statute  madLsai 
or  by  statute  staple.  In  addition  to  tbe  lo»  of  his  gmib  aid 
lands  the  debtor  was  liable  10  be  imprisoned.  Stntnie  nwrrkr'' 
owing  to  the  summary  method  of  enforcing  payment,  was  stve- 
times  known  as  "  pocket  judgment."  Both  were  repealed  6j 
Uie  Statute  Law  Revision  Act  1&63. 

STAUHTOH,  UB  OBOBQB  TBOIfU.  Bam-.  (itSi-iSc^i. 
English  Iravellei  and  Oiienlalist,  was  bora  near  Sslisbory  rs  the 
)6lh  of  May  i;3i.  ,  He  wai  the  aoD  of  ^  C«oigc  Lcoeud 


STAUNTON,  H.— STAVANGER 
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Staunton  (1737-1801),  first  baronet,  diplomatist  and  Orientalist, 
and  in  1792  accompanied  his  father,  who  had  been  appomted 
secreuty  to  Lord  Macartiley's  mission  to  China,  to  the  Far 
East.  He  acquired  a  good  knowledge  of  Chinese,  and  in  1798 
was  appointed  a  writer  in  the  East  India  Company's  factory  at 
Canton,  and  subsequently  its  chief.  In  1805  he  translated  a 
woric  of  Dr  George  Pearson  into  Chinese,  thereby  introducing 
vaccination  into  China.  In  x8x6  he  proceeded  as  second  com- 
missioner on  a  special  mission  to  Pekin  with  Lord  Amherst 
and  Sir  Henry  Ellis.  Between  x8i8  and  1853  he  was  M.P.  for 
several  English  constituencies,  finally  for  Portsmouth.  He  was 
a  member  of  the  East  India  Committee,  and  in  1823,  in  con- 
junction with  Henry  Thomas  Colebroke  founded  the  Royal 
Asiatic  Society.  He  died  pn  the  xoth  of  August  1859. 

His  publications  include  translations  of  Ta  Tsing  leu  Ue,  being 
ike  Fundamental  Laws  of  China  (1810).  the  first  Chinese  book  trans- 
lated into  English,  and  of  the  Narratm  of  the  Chinese  En^assy  to 
the  Khan  «/  the  Tourgouih  Tartars  (1821);  Miscellaneous  ffoHces 
Relating  to  Cktna  and  our  Commercial  Intercourse  with  that  Country 
(1822):  Notes  ef  Proceedings  and  Ouurrenees  during  the  British 
Embassy  to  Peking  (1824),  ObserwUions  on  our  Chinese  Commerce 
(1850).  For  the  Hakluyt  Society  he  edited  Gonralez  de  Mendoca's 
History  of  the  Great  and  Mighty  Kingdom  of  China, 

STAUMTON,  HOWARD  (18x0-1874),  English  Shakespearian 
scholar  and  writer  on  chess,  supposed  to  have  been  a  natural 
son  of  Frederic  Howard,  fifth  earl  of  Carlisle,  was  bom  in 
x8io.  He  is  said  to  have  studied  at  Oxford,  but  if  so,  he  never 
matriculated.  Settling  in  London  he  soon  speoH  the  small 
fortune  left  him  under  his  father's  will  aiul  be|^  to  make  his 
living  by  journalism.  He  gave  much  of  his  attention  to  the 
study  of  the  English  dramat&ts  of  the  Elizabethan  age.  As  a 
Shakespearian  conunentator  he  showed  the  qualities  of  acutc- 
ness  and  cauUon  which  made  him  ezcd  in  chess.  He  possessed, 
moreover,  a  thorough  mastery  of  the  literature  of  the  period, 
shown  in  his  papers  in  the  Athenaeum  on  "  Unsuspected  Cor- 
ruptions of  Shakespeare's  text,"  begun  in  October  X872.  These 
formed  part  of  the  materials  which  he  intended  to  utilize  in  a 
proposed  edition  of  Shakespeare  which  never  became  an  accom- 
plished fact.  In  X864  he  published  a  facsimile  of  the  Shakespeare 
folio  of  X623,  and  a  facsimile  edition  of  Huch  Ado  about  Ncihing, 
photolithographed  from  the  quarto  of  x6oo.  He  died  in  Lon- 
4lon  on  the  22nd  of  June  X874.  Staunton's  services  to  chess 
literature  were  very  great,  and  the  game  in  England  owes  much 
of  its  later  popularity  to  him,  while  for  thirty  years  he  was 
Uie  best  player  in  England,  perhaps  in  the  world.  For  his 
important  works  on  the  subject  see  Chess. 

STAUNTON*  an  iiuiependent  dtyand  the  county-seat  of 
Augusta  county,  Virginia,  n.SA.y  about  135  m.  N.W.  of  Rich- 
mond. Pop.  (1890)  6975;  (1900)  7289,  including  1828  negroes 
and  X49  foreign-bom;  (19x0)  10,604.  Staunton  is  served  by 
the  Chesapeake  &  Ohio  and  the  Baltimore  &  Ohio  railways. 
It  lies  between  the  Alleghany  Mountains  and  the  Blue  Ridge, 
on  a  plateau  about  1380  ft.  above  sea-level,  in  a  fertile  fanning 
country  with  good  pasture  on  the  hillsides.  In  Staunton  are  a 
county  court-house,  the  Western  State  hospital  for  the  insane 
(1828),  the  Virginia  school  for  the  deaf  and  the  blind  (1839), 
the  King's  Daughters'  hoq>ital  (1895),  Dunsmore  business 
college,  Staunton  military  academy,  the  Mary  Baldwin  sem- 
inary, formerly  Augusta  female  seminary  (founded  in  1842) 
and  Stuart  Hall  (for  girls),  which  was  founded  in  1843,  was 
incorporated  in  X84S,  and  was  reincorporated  in  1907  under  its 
present  name  in  honour  of  Mrs  J.  E.  B.  Stuart,  wife  of  the 
Confederate  cavahy  leader,  who  was  its  principal  in  1879- 1898. 
One  mile  east  of  Staunton  is  a  U.S.  national  military  cemetery 
with  graves  of  753  Union  soldiers  killed  at  Port  Republic,  Cross 
Keys  and  Piedmont;  and  west  of  the  city  is  a  Confederate 
cemetery  with  a  memorial  monument.  The  municipality  owns 
the  waterworks,  the  electric-lij^ting  plant  and  the  opera 
house  An  interesting  feature  of  the  dty  government  is  the 
employment  of  a  business  manager  (elected  annually  by  the 
city  councQ),  whose  duties  are  in  general  similar  to  those  of  the 
business  manager  of  a  large  corporation —  e.g.  he  buys  the  city's 
supplies  and  has  general  supervision  over  the  city  improvements. 


The  first  settlement  in  this  vidnity  was  on  Lewis  Creek,  about 
a  m.  east  of  the  dty,  in  X73X.  A  county  court-house  was  bvalt  here 
in  X745,  and  the  name  Staunton,  in  honour  of  the  wife  of  Sir 
William  (jooch  (then  lieutenant-govenwr),  whose  maiden  name 
was  Suunton,  was  used  in  X74§-X749,  but  Staunton  was  not 
mcorporated  as  a  town  untfl  1761.  It  was  chartered  as  a  dty 
in  X870,  and  then  became  a  municipality  independent  of  the 
county.  The  corporate  limits  of  the  dty  were  extended  in 
X905  and,  as  its  population  thus  became  more  than  xo,ooo, 
Staunton  was  made  a  dty  of  the  first  class. 

STAUROUTB,  a  mineral  consisting  of  basic  aluminium  and 
ferrous  bon  silicate  with  the  formula  HFeAltSiiOia.  The 
material  is,  however,  usually  very  impure,  the  crystals  enclosing 
sometimes  as  much  as  30  or  40%  of  quartz  and  other  minerals 
as  well  as  carbonaceous  matter.  Crystals  are  orthorhombic 
and  have  the  form  of  six-sided  prisms.  Interpenetrating  crud- 
form  twinned  crystals  are  very  common  and  characteristic;  they 
were  early  known  as  pierres  de  erois  or  la^  crucifer,  and  the 
name  stauroUte,  given  by  J.  C.  Delam6therie  in  1792,  has 
the  same  meaning  (Greek,  araupAt,  a  cross,  and  Xi9or,  a  stone). 
In  fig.  X  the  twin-plane  is  (032)  and  the  two  prisms  intercross 
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Twinned  Crystals  of  Suuiolite. 

at  an  angle  of  91*  22';  in  fig.  2  the  twin-plane  is  (232)  and  the 
prisms  intercross  at  nearly  60*.  The  mineral  is  translucent 
to  opaque  and  dark  reddish-brown  in  colour;  it  thus  has  a 
certain  resemblance  to  garnet,  and  on  this  account  has  been  called 
grenatite.  Waterwom  pebbles  of  material  suffidently  trans- 
parent for  cutting  as  gem-stones  are  occasionally  found  in  the 
diamantiferous  sands  of  Brazil.  The  hardness  is  7I  and  the 
spedfic  gravity  3-75.  SUurolite  is  a  characteristic  mineral  of 
crystalline  schists,  and  it  is  also  a  product  of  contact-meta- 
morphism.  Large  twinned  crystals  with  rough  surfaces  are 
found  in  mica-schist  in  Brittany  and  at  several  places  in  the 
United  Sutcs,  e.g.  in  Fannin  county,  Cieorgia.  Untwiimed 
crystals,  translucent  and  of  a  rich  brown  colour  (grenatite), 
are  abundant  in  the  silvery  white  paragonite-schist  of  Monte 
Campione.  St  (jothard.  (L.  J.  S.) 

STAVANGER.  a  seaport  of  Norway,  capital  of  Stavanger  anU 
(county),  on  the  west  coast  in  59*  N.  (that  of  the  Orkney  Islands 
and  northern  Labrador).  Pop.  (1900),  30,541.  It  lies  on  the 
south  side  of  the  Bukken  Fjord,  and  has  a  picturesque  harbour 
well  sheltered  by  islands.  The  town  is  one  of  the  oldest  in 
Norway,  founded  in  the  8th  or  9th  century,  but  the  present 
town  is  modern,  though  narrow,  winding  streets  and  wooden 
houses  give  it  an  antique  appearance.  It  became  the  seat  of 
a  bishopric  in  the  13th  century.  Though  the  bishop's  see  was 
removed  to  Christiansand  in  X685,  the  Romanesque  cathedral 
church  of  ^t  Swithun,  founded  by  the  English  bishop  Reinald 
in  the  end  of  the  xith  century,  and  rebuilt  after  being  burned 
down  in  1272,  remains,  and,  next  to  the  cathedral  of  Trondhjem, 
is  the  most  interesting  stone  chureh  in  Norway.  There  is  an 
ornate  painted  pulpit  of  carved  wood  (1658).  The  old  episcopal 
palace  of  Kongsgaard  is  now  a  Latin  schooL  There  are  a 
theatre,  an  interesting  museum  of  antiquities,  natural  history 
and  art;  and  a  picturesque  park  (Bjergsted).  The  industries 
of  the  town  and  its  environs  (Sandnaes,  &c.)  are  prosperous, 
induding  factories  for  preserved  foods,  woollens  and  linens, 
lime,  io^ne  from  seaweed,  and  domestic^commodities.     The 
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fisheries  are  important — for  herring,  mackerel,  sprats,  cod, 
salmon,  lobsters  and  anchovies.  On  Rennes  Island  in  the 
fjord,  over  against  the  town,  there  is  a  Cheviot  sheep-breeding 
farm  under  government  au^ices.  The  imports  consist  prin- 
cipally of  coal,  salt,  grain  and  flour,  groceries,  textiles,  wood, 
and  mineral  oils.  The  most  important  export  is  flsh,  other 
items  being  seaweed,  marble,  preserved  foods,  butter  and 
margarine  and  infusorial  earth. 

Stavanger  is  the  first  port  of  call  for  northward-bound  pas- 
senger steamers  from  Hull  and  Newcastle,  and  has  regular  services 
from  all  the  Norwegian  coast  towns,  from  Hamburg,  &c.  A  rail- 
way runs  south  along  the  wild  and  desolate  coast  of  Jaederen, 
one  of  the  few  low  and  unprotected  shores  in  Norway,  the  scene 
of  many  wrecks.  Stavanger  commands  a  considerable  tourist 
traffic.  It  is  the  starting-point  of  a  favourite  tour,  embracing 
the  fine  valley  of  the  Sand  River,  the  great  Lake  Suldal  and 
the  Bratlandsdal.  The  Lyse  Fjord,  a  branch  of  the  Bukken 
Fjord,  is  a  fine  narrow  inlet  enclosed  by  precipitous  mountains. 
Stavanger  is  the  birthplace  of  Kjelland  the  novelist  (1849). 

STAVELEY,  a  town  in  the  north-western  parliamentary 
division  of  Derbyshire,  England,  za  m.  S.E.  of  Sheffield,  on  the 
Midland  and  the  Great  Central  railways.  Pop.  (1901),  11,420 
It  lies  in  the  valley  of  the  Rother,  in  a  populous  industrial 
district,  devoted  chiefly  to  the  working  of  coal  and  iron;  while 
there  are  manufactures  of  iron  goods  and  brushes  in  the  town. 
The  church  of  St  John  the  Baptist  is  Eariy  English,  with  much 
Perpendicular  and  modern  alteration;  it  contains  a  number 
of  interesting  early  monuments. 

8TAVBL0T,  an  ancient  town  of  Belgium,  in  the  south-east 
of  the  province  of  Li£ge.  Pop.  (1Q04),  5037.  Here  Charles 
Martel  gained  a  signal  victory  over  Netistria  in  7x9.  A  monas- 
tery had  been  established  there  half  a  century  earlier  by  St 
Remade,  bishop  of  Tongres.  The  prince-abbot  of  Stavelot 
exercised  secular  authority  over  many  towns  in  the  AmbUve  and 
Warche  valleys,  including  Malm£dy  (now  in  Prussia),  and  had 
a  seat  in  the  old  German  Diet.  In  1815  the  treaty  of  Vienna 
broke  up  the  Stavelot  principality,  giving  half  to  Prussia  and 
half  to  the  Netherlands.  Only  the  tower  of  the  old  Benedic- 
tine abbey  remains,  and  the  shrine  of  St  Remacle  is  preserved 
in  the  parish  church. 

STAVROPOL,  a  government  of  northern  Cauca^a,  Russia, 
having  an  area  of  26,492  sq.  m.  and  bounded  by  the  govern- 
ment of  Astrakhan  and  the  territory  of  the  Don  Cossacks 
on  the  N.,  by  Kuban  on  the  W.  and  by  Terek  on  the  S.  and  E. 
It  occupies  the  eastern  part  of  the  broad  steppes  which  stretch 
away  north  from  the  foot  of  the  main  chain  of  the  Caucasus. 
The  western  part  of  the  government  is  diversified  by  a  broad 
undulating  swelling,  1500  to  2000  ft.  above  sea-level;  in  the 
southern  part  of  this  swelling,  and  principally  in  Terek,  there  is 
a  group  of  sixteen  moimtains,  the  Beshtau,  2800  to  4600  ft  in 
height,  which  are  considered  by  H.  Abich  to  be  a  porphyritic 
upheaval  at  the  point  of  intersection  of  the  two  predominant 
orographical  lines  in  the  Caucasus  (south-west  to  north-east 
and  south-east  to  north-west).  Northward  and  eastward  of 
these  heights  are  extensive  steppes,  200  to  400  ft.  above  the  sea, 
having  gentle  slopes  both  to  the  north  (to  the  depression  of  the 
Manych)  and  to  the  east  (towards  the  low,  arid  shores  of  the 
Caspian  littoral). 

Stavropol  is  chiefly  drained  by  the  Kuma  and  its  tributaries 
(Karamyk  and  Buivola).  its  basin  being  the  most  fertile  part  of 
the  eovemment,  but  the  evaporation  is  so  great  that  the  Kuma  never 
reaches  the  Caspian  except  m  spring.  The  Manych  is  not  so  -much 
a  river  as  a  senes  of  lakes,  occupying  a  depression  which  formerly 
was  a  connecting  channel  between  the  Black  Sea  and  the  Caspian. 
This  channel  has  two  slopes,  the  eastern  sometimes  discharging 
its  scanty  water-supply  into  the  Kuma,  while  on  the  western  slope 
the  elongated  lakes  which  fill  up  the  depression  drain  into  the  Don, 
reaching  it  however  only  during  spring  Two  Vcgorlyks  (Great 
and  Middle),  the  Kalaus,  and  the  Choera  (temporary  tributaries 
of  the  Manych),  drain  the  western  part  of  Stavropol.  C)n  the  whole, 
irrigation  is  restricted,  and  in  the  eastern  steppes  water  is  supplied 
only  by  cisterns.  Besides  the  lakes  of  the  Manych  depression,  there 
are  many  smaller  salt  lakes  along  the  Caspian.  Timber  is  scarce, 
even  in  the  hilly  tracts. 

The  climate  is  marked  by  rapid  changes  of  temperature.    The 


dry  east  winds  are  sometinies  very  violent  ia  the  sprix^  and  euif 
summer,  blowing  the  seeds  out  01  the  fields,  and  evea  desoojisg 
in  a  few  days  aJl  existing  vegetation.  In  luly  and  August  tbey 
continue  for  several  weeks  m  succession,  and  cnoke  the  air  with  dts. 
The  average  temperatures  at  the  town  of  Stavropol  (altitude  20^  fi) 
are  much  lower  than  one  might  expect  in  that  latitude,  tjut  fcf 
the  year  is  47**  Fahr.,  that  for  January  24*,  and  that  for  August  €6'. 
The  rainfall  at  the  same  place  is  28  -a  in.,  but  other  parts  d  the  govera- 
ment  are  much  worse  on  in  this  respect,  the  yearly  rainfali  beng  ocly 
II  to2i|  in. 

There  is  a  great  lack  of  forests,  which  are  foond  only  vtax  tfe 
town  of  Stavropol  and  alongside  of  the  main  rivers.  In  vbe  fszarxs 
the  only  arborud  vegetation  is  tamarisks  and  the  dwarf  almond  net, 
Altogetner,  except  in  the  hilly  parts  of  the  government,  the  ioa 
and  fauna  differ  to  a  great  extent  from  the  flora  and  fauna  of  oibcr 
parts  of  the  Caucasus.  Both  resemble,  on  the  one  hand,  those  d 
Central  Asia  in  such  features  as  the  presence,  anionic  mammals  a^ 
birds,  of  the  antelope  Saipi  latanca,  L.,  the  steppe  fox  V^fn 
corsact  Pallas,  and  the  lark  Mdanocorypka  UUanai,  Pallas,  aad 
among  plants  of,  firstly  TamArix  PaUasu,  Statue  caspia  mad  Si~pc 
lessingiana  (all  characteristic  of  the  arid  prairies  beyond  the  Ural^i, 
and  secondly  of  species  of  Salsola,  Soliccfnia,  Sueda,  ArSemtsu^ 
Kockia  and  Camphorosma,  all  characteristic  of  the  salt  steppes  ct 
Asia;  on  the  other  hand,  both  flora  and  fauna,  have  many  featuns 
in  common  with  the  prairie*  of  south  Russia. 

As  regards  geology,  the  whole  of  the  government  is  covered  vnii 
Tertiary  and  post-Tertiary  deposits.  Lower  Miocene,  MuScje* 
Mediterranean  deposits,  and  Saxrnatian  clays,  limestones  and  sasd- 
stones  crop  out  over  nearly  one-half  ol  the  surface  of  the  gDverezBrst, 
namely,  in  its  higher  portion,  while  the  remainder  is  buried  und^ 
loess  and  fluviatue  and  lacustrine  deposits.  A  narrow  aooc,  ixv 
a  low  plain  almost  devoid  of  vegetation,  is  overlain  with  the  so<alici 
Caspian  deposits. 

The  population  is  raiMdIy  increasing,  particularly  from  eatBTsl 
causes,  and  partly  in  ccmaequence  of  immigratioa.  In  18S6  it  %«s 
702,635:  in  1897,  879,758;  and  in  1^06  was  estimated  at  ijony^ou 
The  avera^  density  of  the  population  is  only  44  per  sq.  m^  bet  is 
some  districts  it  rises  to  87.  Russians  form  90%  of  the  pofsibtiua, 
the  other  races  being  Kalmucks,  Turkomans,  Nogai  Tatars, 
Armenians,  Georgians,  Germans,  Poles.  &c.  More  than  foiv-^t^ 
of  the  population  (81  %)  are  Russian  peasants.  The  nomad  p^o- 
tion  occupies,  however,  more  than  one-third  ot  the  territory.  Thirt 
are  four  ordinaiv  districts,  the  centres  of  administration  in  vhf.k 
are  Stavropol,  Alexandrovsk,  Medvyezhindc  and  Praskovcya.  tt'e 
chief  town  of  the  district  of  Novo-^goryevsk:  besides  these  t^e 
territory  occupied  by  the  nomads  is  divided  into  three  dastrku* 
Bolshe-Derbetovskiy,  Turkoman  and  Achikulak. 

Agnculture  is  the  most  important  occupation  of  the  settled  doi^qU- 
tion.  and  so  large  is  the  harvest  that  no  less  than  16,000  laDot;jtTs 
come  annually  from  European  Russia  to  assist  in  gaihcnng  \a  vst 
crops.  The  peasants  own  some  48%  of  the  total  area,  pri^itt 
persons  7%,  the  imperial  government  2%  and  the  Crown  |r« 
than  2  %.  Agriculture  is  most  successful  on  the  wide  prairie  laadi, 
w^here  over  3,250,000  acres  are  annually  under  cereals.  The  priscipoJ 
crops  are  rye,  wheat,  oats,  barley  and  potatoes.  Jklekxis.  «a»r- 
melons,  flax  and  sunfloift^ers  are  widely  cultivated  Modem  a^- 
cultural  implements  are  in  general  use.  Vineyards  stretch  for  c'coc 
upon  100  m.  along  the  Kuma,  and  neariy  800.000  gallons  of  viae 
of  an  inferior  quality  are  obtained  annually  The  factories  ^rr 
limited  to  flour-mills,  oil-mills,  distilleries,  tanneries  anl  car^ 
works,  and  a  few  domestic  industries  are  carried  on  m  the  \-{Bage<^ 
Considerable  quantities  of  grain,  flax,  wool  and  hides  are  vtpcrxfK 
and  the  fairs  are  very  animated.  Large  amounts  of  com  are  exporrrd 
both  to  the  mountainous  districts  of  Caucasia  and  to  Russia  ^Rostow- 
on-the-Don).  Livestock  breeding  is  enraged  in  very  lar^dv.  aat 
only  by  the  Kalmucks,  Turkomans  and  >iogai  Tatars,  but  aW  ^ 
the  Russians. 

The  northern  slopes  erf  the  Caucasus  began  to  be  colocaaed  S 
the  Russians  at  a  very  early  period,  and  as  ^riy  as  the  nth  ces!er% 
part  of  the  territory  now  occupied  by  Suvropol  was  knovc  to 
Russian  annalists  as  the  Tmutarakan  principality,  which  had  Riaua 
princes.  A  new  attempt  to  colonize  North  Caucasia  mas  eu*-ie 
in  the  l6th  century,  under  Ivan  the  Terrible,  who  married  a  Kabani-tf 

Srincess.  This  was  again  unsuccessful,  and  it  was  not  till  1711  tbs: 
Russia  began  regularly  to  colonize  the  territory  by  Cossack  ar.i*^ 
ments.  Kizlyar  was  founded  in  1736.  Stavropol  an  1776  of  irrt 
Vast  tracts  of  lands  were  given  by  Catherine  II.  to  her  cxitjraav 
who  began  to  people  them  with  sens  from  Russia. 

CP.A.K.;J.T.  te) 

8TAVB0P0L,  a  town  of  southern  Russia,  capital  of  the  gon^ers- 
mcnt  of  the  same  name,  situated  on  a  plateau  2030  ft.  ahise 
the  sea,  on  the  northern  slope  of  the  Caucasus,  200  m  K. V.  a< 
Vladikavkaz.  It  is  coimecled  by  rail  (247  m.)  with  Ros:o«^ 
on-the-Don.  Although  founded  only  in  1776,  it  has  pc*a 
rapidly,  and  had  in  1885  a  population  of  35.561,  and  of  46*9^ 
in  1900.  Stavropol  is  an  episcopal  see  of  the  Orthodos  Greei 
Church,  and  one  of  the  best-built  provincial   towns  of  the 
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Russian  Empire,  having  wide  streets,  and  houses  mostly  of 
stone,  with  large  gardens  surrounding  the  houses.  "Hiere 
are  public  libraries,  a  people's  palace  and  several  scientific 
societies.  Stavropol  has  flour-mills  and  various  small  fac- 
tories.  Large  numbers  of  cattle  are  sent  to  Moscow  and  St 
Petersburg,  while  cereals,  tallow  and  sheepskins  are  exported 
to  Russia,  and  manufactured  wares  imported.  Armenian, 
Georgian  and  Persian  merchants  carry  on  a  lively  trade  in  local 
wares. 

STAWELL^    SIB    WILLIAM    FOSTER    (18x5-1889),    British 
colonial  statesman,  was  the  son  of  Jonas  Stawell,  of  Old  Court, 
in  the  county  of  Cork,  and  of  Anna,  daughter  of  the  Right  Rev. 
William  Foster,  bishop  of  Clogher.    He  was  bom  on  the  27th 
of  June  18x5,  was  educated  at  Trinity  College,  Dublin,  studied 
law  at  Ring's  Inn,  Dublin,  and  Lincoln's  Inn,  and  was  called 
to  the  Irish  bar  in  1839.    He  practised  in  Ireland  until  1842, 
and  then,  making  his  home  in  Australia,  was  admitted  to  the 
Melbourne  bar  in  1843.    He  engaged  extensively  in  pastoral 
pursuits,  and  had  sheep  stations  at  Natte  Yallock,  on  the  banks 
of  the  river  Avoca,  and  in  the  ndghbourhood  of  Lake  Wallace, 
near  the  South  Australian  border.    For  many  years  he  enjoyed 
the  leading  practice  at  the  local  bar,  and  when  the  Port  Phillip 
district  of  New  South  Wales  was  separated  from  the  parent 
colony,  and  entered  upon  an  independent  ezbtence  as  the 
colony  of  Victoria,  Mr  Stawell  accepted  the  position  of  attorney- 
general  and  became  a  member  of  the  executive  and  legislative 
councils.     A  few  weeks  after  his  appointment  gold  was  dis- 
covered, and  to  Mr  Stawell  fdl  the  arduous  duties  of  creating 
a  system  of  government  which  could  cope  adequately  with  the 
difficulties  of  the  position.    He  had  to  establish  a  police  force, 
frame  regulations  for  the  government  of  the  goldfidds,  appoint 
magistrates  and  officials  of  every  grade,  and  protect  life  and 
property  against  the  attacks  of  the  hordes  of  adventurers, 
many  of  desperate  character,  who  landed  in  Victoria,  first  from 
the  neighbouring  colonies,  and  later  from  Europe  and  America. 
It  was  very  much  owing  to  the  firm  administration  of  Mr  Stawell 
that,  at  a  time  when  the  government  was  weak  and  a  large  section 
of  the  newcomers  impatient  of  control,  lynch  law  was  ne>wr 
resorted  to.    He  had  very  little  assistance  for  some  time  from 
any  of  his  colleagues,  and  until  the  executive  council  was 
strengthened  by  the  admission  of  Captain  (afterwards  Sir  Andrew) 
Clarke  and  Mr  H.  C.  E.  Childers  Mr  Stawell  was  the  brains  as 
well  as  the  body  of  the  administration.   The  success  of  his  policy 
was  upon  the  whole  remarkable.    In  the  legislature  he  was 
sometimes  opposed,  and  at  other  times  assisted,  by  Mr  (after- 
wards Sir  John)  O'Shanassy,  who  was  the  leader  of  the  popular 
party,  and  between  them  they  managed  to  pass  a  number  of 
statutes  which  added  greatly  to  the  prosperity  of  the  colony. 
Mr  Stawdl  was  indefatigable  in  the  discharge  of  his  duties,  and 
extraordinary  stories  are  told  of  the  long  journeys  on  horseback 
to  visit  distant  outposts  which  he  would  take  after  being  all 
day  long  in  the  law  courts  or  in  the  council  chamber.    Mr 
Stawell  bore  an  active  part  in  drafting  the  Constitution  Act 
which  gave  to  Victoria  representative  institutions  and  a  re- 
sponsible ministry,  instead  of  an  executive  appointed,  and 
removable  by  the  governor  and  a  legislature  in  which  one-third 
of  the  members  were  chosen  by  the  Crown.    At  the  first  general 
election  after  the  new  constitution  in  1856  Mr  Stawdl  was 
returned  as  one  of  the  members  for  Melbourne,  and  became  the 
attorney-general  of  the  first  responsible  ministry.    In  1857,  on 
the  resignation  of  the  chief  justice.  Sir  William  A'Beckett,  he 
succeeded  to  the  vacant  post,  and  was  created  a  knight-bachdor. 
He  administered  the  government  of  Victoria  in  1873,  X875-X876, 
and  1884.    Sir  William  never  Idt  Australia  from  his  arrival  in 
1843  till  1872,  when  he  paid  short  visits  to  the  neighbouring 
colonics  and  New  Zealand,  and  1873,  when  he  returned  to 
£urope  on  two  years'  leave  of  absence.    He  took  a  very  deep 
interest  in  the  proceedings  of  the  Church  of  England,  and  was  a 
znember  of  the  synod.    On  his  retirement  from  the  bench  in 
X&86  he  was  created  R.C.M.G.    He  died  at  Naples  in  1889. 
In  1856  he  had  married  Mary  Frances  Elizabeth,  only  daughter 
of  W.  P.  Greene,  R.N.  (G.  C.  L.) 


8TAWBUU  a  municipality  of  Bonmg  county,  Victoria, 
Australia,  179  m.  by  rail  W.N.W.  of  Mdboume.  Pop.  (x90x), 
5296.  The  quartz  reefs  of  the  Pleasant  Credc  goldfidds  near 
the  town  are  worked  at  very  deep  levds  and  there  are  several 
extensive  cyanide  plants  on  the  reef.  In  the  adjacent  Grampians, 
which  are  connected  by  rail  with  Stawdl,  there  are  numerous 
freestone  quarries.  Wheat  is  extensivdy  grown  in  the  vicinity 
and  also  large  numbers  of  vines,  for  which  the  soil  is  particularly 
adapted.  Stawell  is  the  changing  station  on  the  line  from 
Melbourne  to  Adelaide,  and  has  large  engine-houses  and 
repairing  shops. 

STAY  BARS,  in  architecture,  saddle  bars  passing  through 
the  mullions  in  one  length  across  the  whole  window,  and  secured 
to  the  jambs  on  each  side  (see  Saodlb). 

STEAD,  WILUAM  THOMAS  (ia49-  ).  English  journalist, 
was  bom  at  ^mbleton,  Northumberland,  on  the  sth  of  July 
X849,  the  son  of  a  Congregational  minister.  He  went  to  school 
at  Wakefield,  but  was  early  apprenticed  in  a  merdumt's  office  at 
Newcastle-on-Tyne;  he  soon  gravitated  however,  into  journal- 
ism, and  in  187  X  became  editor  of  the  Darlington  Northern  Echo. 
In  1880  he  went  to  London  to  be  assistant  editor  of  the  Pall 
Mall  CauiU  under  John  Morley,  and  when  the  latter  retired  he 
became  editor  (x883-'i889).  Up  to  1885  he  had  distinguished 
himself  for  his  vigorous  handling  of  public  affairs,  and  his 
brilliant  modernity  in  the  presentation  of  news.*  He  introduced 
the  "  interview,"  made  a  feature  of  the  Pall  MaU  "  extras  "  (see 
also  Newspapers:  London)^  and  his  enterprise  and  originality 
exercised  a  potent  influence  on  contemporary  journalism 
and  politics.  His  enthusiasm,  however,  carried  him  too  far 
when  in  1885  he  entered  upon  a  crusade  against  vice  by  pub- 
lishing a  series  of  articles  on  the  "  Maiden  Tribute  of  Modem 
Babylon."  Though  his  action  undoubtedly  furthered  the  passing 
of  the  Criminal  Law  Amendment  Act,  it  made  his  position  on 
the  paper  impossible;  and  his  imprisonment  at  HoUoway  for 
three  months  on  a  charge  arising  out  of  his  crusade  made  his 
connexion  with  the  whole  subject  a  source  of  considerable 
prejudice.  On  leaving  the  PaU  MaU  he  founded  the  monthly 
Review  of  Renews  (1890),  and  his  abtmdant  energy  and  facUe 
pen  found  scope  in  many  other  directions  in  journalism  of  an 
advanced  humanitarian  type.  He  started  cheap  reprints 
{Penny  Poets  and  Prose  Classics,  &c.),  conducted  a  spiritualistic 
organ,  called  Borderland  (i  893-1 897),  in  which  he  gave  full  play 
to  his  interest  in  psychical  research;  and  became  an  enthusiastic 
supporter  of  the  peace  movement,  and  of  many  other  movements, 
popular  and  unpopular,  in  which  he  impressed  the  public  gener- 
ally as  an  extreme  visionary,  though  his  practical  energy  was 
recognized  by  a  considerable  cirde  of  admirers  and  pupils.  At 
the  time  of  the  Boer  War  of  1899  he  threw  himself  into  the  Boer 
cause  and  attacked  the  government  with  characteristic  violence. 
Yet  amid  all  his  unpopularity,  and  all  the  suspidon  and  opposi- 
tion engendered  by  his  methods,  his  posonality  remained  a 
forcdid  one  both  in  public  and  private  life.  He  was  an  early 
imperialist  dreamer,  whose  influence  on  Cedl  Rhodes  in  Sbuth 
Africa  remained  of  primary  importance;  and  many  politicians 
and  statesm«i,  who  on  most  subjects  were  completdy  at  variance 
with  bis  ideas,  nevertheless  owed  something  to  them.  Mr  Rhodes 
made  him  his  confidant,  and  was  inspired  in  his  will  by  his 
suggestions;  and  Mr  Stead  was  intended  to  be  one  of  Mr  Rhodes's 
executors,  though  his  name  was  struck  out  after  the  Boer  War 
(see  his  Last  Will  and  Testament  of  C.  J.  Rhodes,  1902).  The 
number  of  bis  publications  gradually  became  very  large,  as  he 
wrote  with  facility  and  sensational  fervour  on  all  sorts  of 
subjects,  from  The  Truth  about  Russia  (x888)  to  //  Christ 
came  to  Chicago  (1893),  and  from  Mrs  Booth  (1900)  to  The 
Amertcanisiotion  of  the  World  (1902).  In  private  life  his  keen 
sense  of  merit  and  kindly  interest  ixifluenced  many  a^irants  to 
journalism  and  literature. 

STEAK,  a  thick  slice  or  piece  of  meat  cut  for  frying,  broiling 
or  stewing.  The  word  is  apparently  derived  from  led.  steih, 
used  in  the  same  sense,  which  meant  properly  roasted  meat,  from 
steikja,  to  roast,  that  is,  placed  on  a  stick  or  peg  of  wood  before 
the  fire,  stiha,  stick,  d.  Swed.  stek;  Dan.  sleg,  roast  meat.  _  A 
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>luk  miy  be  nil  Imn  iny  mat  or  Eih 
A  "  bcd-sluJt,"  cul  propcriy  (rum  tbe 
or  pan  ol  the  lata  a  "  tendeiloiD."  A 
fi  a  dio<c«  tul  ol  Udk  {rem  the  loin 
finl  ia  New  York  from  i  ■eU-lino™  "  p 
house  where  chops,  iteaLi,  Arc,  and  port 
at  which  these  sieiks  were  a  spedolii)'. 
two  other  steaks,  which  an  not  servi 
fiEiihed.  is  also  sometimes  oiled  a  "  port 
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enpne  from  Ihe  hot  source  (the  furnace 
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1  of  pnmary  importance  is  what  ia  c 
engine,  which  is  the  ratio  of  the  worl 
ied.  Befote,  however,  proceeding  li 
le  in  Ihii  aapecl,  or  treating  of  the  i 
iniu.  it  may  be  useful  to  give  a  brief 


Lt  neccMarily 


begiventothewofkot. James  Watt.    Bui  a  procf 
had  been  going  on  before  the  time  of  Walt  whici 

hands.  Hit  Uboura  stand  in  naluraJ  aequence  to  those  of 
Thomai  Newcomen,  atid  Newcomen'i  to  those  of  Denis  Papia 
and  Thomas  Savery,  Savery's  engine  In  its  lum  was  the  reduc- 
tion to  practical  form  of  a  contrivance  which  had  long  before 
been  known  aa  a  adenlific  toy.  The  most  modem  type  of  all, 
the  steam  turbine  of  C,  A.  Parsons,  ij  a  new  departure  which 
has  but  IlLile  to  connect  it  directly  with  (he  past;  but  even  the 
ateam  turbine  not  only  proBla  by  Ihe 


finds 


13   which   empio 
tic  energy  of  jeL 

:  of  thew,  indeec 


engine.'  In  ibe  fummoriio 
of  Hero  of  AletandHa  (c. 
i]o  B.C.)  there  is  described 
the    aeoUpile,    which    is    a 


thraogh  one  of  Ihe  pivots.  Tlie  ■ 
lacing  langenlialty  in  opposite  dir 
.■  diameter  perpFiidiniUr_t<i^Ibc_  a 


lis  and  supplied  with  iteam 
i>._T1w  globe  revalvea  by 


long  ofterwirda  became  practic^y  imporunt.  A  hoOow 
altar  conlatning  air  is  heated  by  a  fire  kindkd  ui  it;  the  air 
in  expanding  drives  some  of  the  water  cooialaed  in  a  qtliericil 
vessel  beneath  the  altar  into  ■  bucket,  which  desccndi  and 
opens  tbe  temple  doors  above  by  pulling  round  a  pair  c4 
vertkal  postl  to  which  the  doora  an  fixed.  Wbta  tbe  fiie  a 
eitioguisbed  the  air  cdoIs,  the  water  leaves  tbe  bucket,  and  Ibe 
door*  close.  In  anothei  device  a  jet  of  water  driven  out  by 
eipanding  air  ia  turned  to  account  as  a  fountain. 

].  From  the  lime  ol  Hero  to  Ihe  I7lh  century  iteK  it  ■> 
progTHs  to  record,  though  hen  and  there  we  find  evidence  that 

appliances  like  those  deaeribed  by  Hero  wen  used 

for  trivial  purposes,  aucfa  at  organ-blowing  artd  ihe^^      "• 
turning  of  spita.     The  neit  distuict  step  wu  the 
publication  in  ifiot  of  a  treatite  on  pneunatio  by  Ciovinni 

to  Hero's  fountain,  but  with  steam  instead  of  air  as  tbe  dit- 
pladng  fluid.  Steam  generated  in  a  separate  vessel  pcsia  inis 
dosed  chamber  containing  water,  from  which  a  pipe  (flpen 


er)  le 


.    He  I 


'  of  invR 


r,  the 


Iter  from  a  k>ver  leveL  In  Eur, 
fully  the  cngiDe  wbicb  a  cestcry 
uvery  the  earticsl  commerdADy 
1G15  Solomon  de  Cans  gives  i 
iteam  fountain  w^icb  diffen  fnvi 
;  vcttcl  serve  both  as  boiki  aad 
lOt  water  being  ilaclf  raited. 
■    n  by  C- 


C1G19),  wbo  designed  an  engine  shaped  like  a  waler-whtd,  t« 
be  driven  by  the  impact  of  a  jet  of  steam  on  its  vmnes.  ad 
in  its  turn  to  drive  other  mechanism  for  various  useful  psrpcas 
But  Bianea't  suggestion  was  for  the  time  unproductive,  atkd  "t 
find  the  course  ol  invention  reverting  10  the  line  loUowcd  br 
Delia  Pbtla  and  De  Caus. 

5.  The  neit  contributor  is  one  whose  plaa  is  not  caiili 
as^ed.  To  Edward  Somerset,  second  marquis  of  Wonxsls, 
appears  to  be  due  the  credit  of  proposing,   il   not   rimi-    ■ 

was  to  raise  water,  and   It  worked  probably  like  '*** 

.I's  model,  but  with  a  pair  of  displ^cnnenl-cfaaniben 
of  which  ihemalely  water  was  forced  by  steam  bsc] 
an  independent  boiler,  or  perhaps  by  applying  heu  10  tIu 
chamber  itself,  while  Ihe  other  vessel  was  allowed  lo  retJl 
Lord  Worcester's  description  of  ibe  engine  in  art  M  si  ti3 
CnlKry  if  InKHliam  (i66j)  is  obscure,  and  no  drawings  icr 
ifficull  to  say  whether  llmT  wrtt 
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e  doable 
whether   Ihe  tuciion  of  a    vaciiE 
as  well   as  tbe  direct    pressure  oi 


s  A,  ditpUcing       VjT^ 
of  water  tbe   supply  rJ 


outer  surface  of  the  vessel.    Thi 
es  water  to  be  sucked  up  throi 


m  probably  in  i6joand  died  in 
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under  almoipluric  ptcssuie,  ind  (he  puta 
work  by  rabbii  i  wdght, 
^  t.^la_i6ga  Dtaa  Pipin,  who  ua  yean  before  hjd  invented 
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thnnigh  *n  CKSpe  nive.  The  iHiton  wu  kept  tight  by  ■ 
layer  of  mter  on  its  upper  lUTiacx.  CoDdeiuatuHi  wh3  at  &r3t 
cflcctid  by  cooling  Ihc  outiidc  of  the  cylinder,  but  Ibe  icddental 
leaLige  of  Ibe  picking  nter  put  the  (usioo  abowrd  the  uivui' 
toge  of  CDQdeiiKiDg  by  a  jet  of  mjectioD  water,  md  this  plan 
took  the  place  of  surface  condeaaatLoa.      The  <     '  '   ~ 

wliose  pRUure  wu  little  if  at  all  greater  Ihaa 
iphcre;  Kmctimes,  indeed,  it  mi  worked  with 

10.  About  ijii  Newcomen'i  engine  began 
for  pumping  mines.     It  ia  doubtful  whethei 

..  originally  aulomatic,  or  depended  ■ 
;2;:;:^tuniingotUp»  by  an  attendant.  Tnecomm. 
a  tlial  in  ivij  a  boy  named  Humphrey 
whose  duly  it  wai  to  open  and  thut  the  valves  of  an  engine 
be  auended,  made  the  engine  Mi[-acting  by  causing  the  bom 
itself  10  open  and  doK  the  valvei  by  luilable  cordi 
and  calchea.  This  device  mt  nmpli£ed  in  171S  by  Heniy 
Bei^ton,  who  suspended  fiom  the  beam  ■  nd  called  tlie  plug- 
tree,  which  worked  the  v»lve«  by  meini  o(  (appeta.  By 
171S  the  engine  was  in  common  lue  in  collieriea,  and  it  held 
its  place  witboul  material  change  for  about  thiee-quarteis  of  a 
century  in  aU.  Near  Ihe  dose  of  iu 
engine  wu  much  improved  L 
Sineaton,  who  built  many  Urge  engines  of  this  type  about 
the  year  1770,  just  after  the  great  step  which  wu  to  make 
Newcomeo's  engine  obsolete  had  been  taken  by  Jamei  Watt. 

Compared  wilb  Savery's  engbe,  Newcomen'i  _  had  (as  a 
pumping  enfpoe)  the  great  advintsge  Ihit  the  intensity  of 
ptisiutt  in  lie  pumpi  wu  not  in  any  w»y  limited  by  the  pressure 
of  the  steam.  It  ihared  with  Savery'*,  in  a  Karcely  less  degree. 
the  defect  already  pointed  out,  that  steam  wu  wuted  by  the 
alternate  heating  and  tooUng  of  the  ve«»d  into  which  it  wu 
led.  Though  obviously  capable  of  more  eitended  uses,  it  wu 
in  fact  almost  eidu«vely  employed  W  raiie  water — in  some 
iMtinces  for  the  purpose  of  turning  vatef-wbceli  to  drive  other 
Even  coolemporaiy  wrilen  complain  of  its  vut 
of  fuel."  which  appears  to  have  been  scarcely 
smaller  th*'*  that  of  the  engine  of  Savery. 

11.  In  tT^J  Junes  Watt,  an  instrument  maker  la  Glasgow, 
while  engaged  by  the  univer^fy  in  repairing  a  modd  of  New- 

00  men's  engine,  wu  struck  with  the  waste  of  itean) 
H^         to  which  the  alternate  fhill^ng  and  heating  of  the 

cyUndcr  gave  rise.  He  saw  that  the  remedy,  in  bis 
flwn  words,  would  lie  in  kecfnng  the  cylinder  u  hot  u  the  iteam 
that  entered  it.  With  this  view  he  added  to  the  en^e  a  new 
organ — an  empty  vessd  separate  from  the  cylinder,  into  which 
the  steam  should  be  allowed  to  escape  from  the  cylinder,  to  be 
condensed  there  by  the  application  o(  cold  water  either  outside 
or  u  a  jet.  To  pteierve  the  vacuum  in  his  condenser  he  added 
■  pump  called  the  air-pump,  whue 
function  was  to  pump  from  ti  the 


en,  u  the  cytinder  was  no  Ion; 
^  u  a  condenser,  he  wu  able 
!p  it  hot  by  clothing  it  with  m 


c.  s.-W«fi  Eiperi- 


1  betwe 


irlayt 


and  an  oitemal  casing.  Further,  and  still 
objecl,  he  covered  in  the  top  of  the  cylinder,  taking  the  jrislon- 
rod  out  through  a  stcim-tight  ituffing-boi.  and  allowed  steam 
inUead  of  air  to  press  upon  the  iHslon's  upper  surface.  The 
idea  of  u^g  •  lepacBte  condenser  had  no  loaner  occurred  to 
Wilt  than  he  put  it  to  the  test  by  constructing  the  apparatus 
shown  in  fig.  J.  There  A  ii  the  cyhndei,  B  1  surface  condenser, 
and  C  the  air-pnmp.  The  cylmder  was  filled  with  ileam  above 
Ibe  piston,  and  »  vacuum  wu  fonned  in  Ihe  tuitacc  ooiidenaer  B. 


'hnder  and  waa  condensed,  while  Ihe  fusion  roae 
eight.  After  several  Iriali  Watt  patented  his  ii 
i76g;  ihey  are  described  in  bis  spedhcalion  in  the  foUovurg 

serve  careful  study  u  a  atatement  of  piindplei  whicii  10  Ihd 
ly  guide  the  scientific  development  of  the  steam  en^xw: — 

My  netbod  of  leuening  the  couumpIioB  of  neatp.  ikI  ojtvt^ 
jcnilv  fuel,  in  fire-engioe«,co(uiuaDf  the  foUowing  pfiikeiplei : — 
"  Firil.  That  vewd  in  adiich  Ibe  po»n  of  uea«  mi^  i^brrm. 
pfDyed  to  work  iKe  entiae.  which  a  1 
nrt-enRinn.aiid  wbich  J  call  the  steuE 
wcHk.  be  ki^l  a 


?  pntons  and  rtifT 

The  fifth  claim  wu  for  a  roCaiy  en^ne,  and  need  not  be  tpcNcd 
wu  tlie  steatn  mgint- 


coramon  fire  envne  "  alluded  10 
or,  u  it  wu  more  generally  oiled,  the  "  atmospdenc  "  rsfj» 
of  Newcomen.  EnoTmously  importiat  u  Witt's  (tni  |Bim 
wu,  it  resulted  for  a  tiraejo  the  production  of  nothing  Daieihu 
1  greatly  improved  engine  of  the  Newcomen  type,  nmcb  ka 
wasteful  of  f ud,  able  lo  make  faster  stmkcs,  but  slill  only  kitiSc 
for  puminng,  slill  ungle-scting,  with  Eltam  BdmiitB]  dcii=| 
the  whole  lltoke,  the  piston,  u  bcfote,  pulling  the  beui  b>  a 
chain  working  on  a  drcular  arc.  The  condenser  was  govnlK 
worked  by  injection,  but  Wall  hu  left  a  model  of  a  suimc 
condenser  made  up  of  small  tubes,  in  every  '■**^"'^"»^  rented 
like  Che  condensers  now  used  in  marine  engines.' 

II.  Fif-  6  IS  in  ejumple  of  the  Watt  pumping  cnpne  td  r^^ 
period.    It  should  be  noticed  tlui.  ilihoufh  (he  top  of  the  c)-h=.3u 


.    The  I 


y  plays  the  pan  which  w 
ine  by  the  aiiDosplieiT; 
'  cyUnder  alone  that  i>  e\ 


tt  the  beginning  ol  the 


im  below  the  [ 
divchar^es  into  cbe  ho 


^.  and  A  ibe  air-pump.  xUk 
:e  Ihc  nppJy  ol  ihc  feed-pv^sp 


13.  In  a  second  patent  (1181I  Wall  describes  tbe  "  tun-iad- 
pllnet"   wheels  and  other  methods  of  making  tbe  rngiiK  pn 

'  An  interesting  delailed  narrative  of  the  slen  lending  lu  ^ 
invention  wu  wrillen  by  Wall  u  a  note  10  the  nnicle  ~  f'rtm 
Engine"  in  RobiKHi's  Snitm  tf  Urt'umial  Fk-laMafiy  iifah 
See  Eiring,  Tht  Suam  £ii(iiu  and  ttlitt  Ual  Engwci.  pp.  u-i» 
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conlinuoiB    Rvolving    motion    u>   ■ 
SywhecL    He  had  isvcnlcd  the  craok 


■haft    ptovidcd  (nth 


1  meanwhile  beta  pilmted 
g^^^  „,  ^.„.  ■.1^.1.,  ~.u  ...It,  raihM  ihut  make  lenoi 
with  Pickard,  whom  he  regarded  m  a  plajjatitt  of 
his  mm  ideu,  made  use  oT  hii  (un-and-planet  motion  until  the 
patent  on  the  Clank  npired.  The  recipRxaiing  malign  of  earlier 
forms  had  served  only  For  puoiping^  by  this  invention  Watt 


Fio.  fi.—Walc'i  Single-Aclint  Engine,  1769. 
usefuhma.    TTie  engine  was  slill  single-acting ;  lie  t 
rod  was  aKachal  to  Ihe  lat  end  of  the  beam,  and  ihai  earned 
a  munlerpoise  which  served  to  raise  the  ptsloD  when  steam 

It.  In  i;Si  Walt  patented  two  further  improvements  of  the 
finl  impollance,  both  of  which  he  had  invented  some  years 
tyittr  before.  One  »u  the  use  of  double  action,  that  is 
isiwisn  (0  Hy,  the  ipplication  of  steam  and  vacuum  to 
eiWmtL  f^^  ^de  of  (he  piston  alternately.  The  othn 
(inveoled  as  early  ai  1769)  was  the  use  of  steam  eipan- 
aively,  in  other  words  the  plan  (now  used  fn  all  engines  that 

-^a/*  i  •         II    %         made  only  a  part  of  its 

■    W     I^'  »        '  J^      almke,  and  allowing  the 

^"       "^      ~.mM      rest    of    Ihe    stroke    lo 

fc^lB^      be    petfoimed    hy    the 

C^^      eipansion  of  the  steam 

^  ^^      already  in  the  cylinder. 

».  ^  J      To  let  Ihe  piston  push  as 

well  (9  pull  (he  end  of  the 

beam  Wait  devised  his 

so-called  parallel  motion, 

,  ^—.fc,       ■    •  .  connecting    (he   piston- 

<#^^r    K.      k      •  rod  head  with  the  beam 

'  ^      ^}\^  !n   <uch   a   way   as   10 

,  •         •      (%      Iff     ■  guide  the  rod  lo  move 

fc-*A     V.#  in»  very  nearly  slraigbl 

J^J^^\jL    •  ,  line.    He  further  added 


tbe  qiccd  by  acting  on 


the  throttte-valve.    The  stage  of  development  reached  at  (his 

time  is  illuslratcd  by  the  engine  of  hg.  7  (from  Sluan^s 
Hiibin  'I  tin  Sitam  Enptu),  which  shows  tlu  pvalld 
motion  pp,  the  governor  f,  the  throttle-valve  t,  and  a  pair  of 
steam  and  eahaust  valves  at  each  end  of  the  cylinder.  Among 
inventions  of  Walt  were  the  "  indicator,"  by  which 
diagrams  showing  the  relation  of  the  sleam  pressure  in  the 
cylinder  to  the  movement  of  the  piston  are  automatically 
drawn;  a  steam  lill-hammeri  and  also  a  steam  bcomoiive 
for  ordinary  roads— but  this  invention  was  not  prosecuted. 

In  partnenhip  with  Matthew  Boulton,  Walt  carried  on  in 
Birmingham  the  manufacture  and  sale  of  his  engines  with  the 
utmost  success,  and  held  (be  field  against  all  rivals  in  spile  of 
severe  assaults  on  the  validity  of  his  patents.  Notwithstanding 
his  accurate  knowledge  of  the  advantage  to  be  gained  by  using 
steam  eipsnaively,  he  continued  to  employ  only  bw  pressures— 
seldom  more  than  7  lb  per  sq.  in.  aver  that  of  the  atmo- 
sphere. His  boilers  were  fed,  as  Newcomen'i  had  been,  through 
an  open  pipe  which  rose  high  enough  to  let  the  column  of  water 
in  it  baUnn  Ihe  pressure  of  the  steam.  He  gave  a  definite 
numerical  significance  to  the  term  "  horse-power"  ((.».)  as  a 
mode  of  rating  eogines,  defining  it  as  Ihe  rate  al  which  wock  is 
done  when  3j.ooa  th  are  raised  one  foot  in  one  minute. 

ij.  In  the  fourth  claim  in  Watl^s  first  patent  the  second 
sentence  describes  a  non-condensing  engine,  which  would  have 
required  ^eam  of  a  higher  pleasure.     Tbis,  how-  m,^ 
ever,  was  a  line  of  invention  Which  Watt  Hf  -- 
follow   up,    perhaps   because   so   early   as     17 
non-condensing  engine  had  been  described  by 
in  his    ThioUrum    mtukinenau      Leupold's    pi 
is  shown   in    £g.   8,  which 


ontradislinctlon      to 
low-pressure  "  or  cond 
ig  engines  of  Watt. 
omencUl  ure  no  hinger  h 
1    modem    practice    n 


— Leupold" 


deovng  engines,  and  by  doing 

BO  are  able  to  take  advantage 

of  Walt's  great  inventlan  of  eipansiva  srorking  to 

which  was  impossible  In  his  own  practice. 

16,  The  introduction  of  the  non-condenung  and 
time,  relatively  high-pttMure  engme  was  eHecled  ii 
by  Richard  Trevilhjck  and  in  America  by   Oliver      ^^^ 
Evans  about    iSoo.     Both   Evans   and   Trevilhjck     rmtim 
applied  thrir  engines  lo  propel  carriages  on  roads,      saam. 
and  both  used  for  boiler  a  cylindrical  vessel  with  a  cylindrical 

boiler.  In  partnership  with  William  Bull,  Trevithick  had 
previously  made  direct  acting  pumping-enginea,  with  an  inverted 
cylinder  set  over  and  In  line  with  the  pump-rod,  thus  dis- 
nenaine  with  the  beam  that  had  been  a  feature  in  all  earlier 
ut  in  thcae  "  Bull "  en^es,  as  they  were  called,  a 
was  used,  or,  rather,  the  sleam  was  condensed 
by  a  let  of  add  water  in  the  exhaust-inpe,  and  Boulton  and 
Walt  sUcce»fully  opposed  them  as  infringing  Watt's  patents. 
To  Trevithick  belongs  the  distinguished  honour  of  bemg  Ih« 
first  to  use  a  sleam  carriage  on  a  railway;  in  1804  he  built  • 
live  in  the  modem  tense,  to  mn  on  what  had  formerly 
bona-tiamway,  In  Walea,  and  It  i*  noteworthy  that  Iba 
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exhaust  steam  was  discharged  into  the  funnel  to  force  the  furnace 
draught,  a  device  which,  twenty-five  years  later,  in  the  hands 
of  George  Stephenson,  went  far  to  make  the  locomotive  what 
it  is  to-day.  In  this  connexion  it  may  be  added  that  as  early 
as  1769  a  steam  carriage  for  roads  had  been  built  in  France  by 
Nicolas  Joseph  Cugnot,  who  used  a  pair  of  single-acting  high- 
pressure  cylinders  to  turn  a  driving  axle  step  by  step  by  means 
of  pawls  and  ratchet-wheels.  To  the  initiative  of  Evans  may  be 
ascribed  the  early  general  use  of  high-pressure  steam  in  the 
United  States,  a  feature  which  for  many  years  distinguished 
American  from  English  practice. 

17.  Amongst  the  contemporaries  of  Watt  one  name  deserves 
special  mention.    In  1781  Jonathan   Carter   Hornblower  con- 

structed  and  patented  what  would  now  be  called 
Bmria!!^  a  compound  engine,  with  two  cylinders  of  different 

sizes.  Steam  was  first  admitted  into  the  smaller 
cylinder,  and  then  passed  over  into  the  larger,  doing  work 
against  a  piston  in  each.  In  Homblower's  engine  the  two 
cylinders  were  placed  side  by  ude,  and  both  pistons  worked 
on  the  same  end  of  a  beam  overhead.  This  was  an  instance 
of  the  use  of  steam  expansively,  and  as  such  was  earlier 
than  the  patent,  though  not  earlier  than  the  invention,  of 
expansive  working  by  Watt.  Hornblower  was  crushed  by  the 
Birmingham  firm  for  infringing  their  patent  in  the  use  of  a 
separate  condenser  and  air-pump.  The  compound  engine  was 
revived  in  1804  by  Arthur  Woolf,  with  whose  name  it  is  often 
associated.  Using  steam  of  fairly  high  pressure,  and  cutting 
off  the  supply  before  the  end  of  the  stroke  in  the  small  cylinder, 
Woolf  expanded  the  steam  to  several  times  its  original  volume. 
Mechanically  the  double-cylinder  compound  engine  has  this 
advantage  over  an  engine  in  which  the  same  amount  of  expan- 
sion is  performed  in  a  single  cylinder,  that  the  sum  of  the  forces 
exerted  by  the  two  pistons  in  the  compound  engine  varies  less 
throughout  the  action  than  the  force  exerted  by  the  piston  of  the 
single-cylinder  engine.  This  advantage  may  have  been  clear  to 
Hornblower  and  Woolf  and  to  other  early  users  of  compound 
expansion.  But  another  and  probably  a  more  important  merit 
of  the  system  lies  in  a  fact  of  which  neither  they  nor  for  many 
years  their  followers  in  the  use  of  compound  engines  were  aware 
— ^the  fact  that  by  dividing  the  whole  range  of  expansion  into 
two  parts  the  cylhidcrs  in  which  these  are  separately  performed 
are  subject  to  a  reduced  range  of  fluctuation  in  thdr  tempera- 
ture. This,  as  will  be  seen  later,  limits  to  a  great  extent  a  source 
of  waste  which  is  present  in  all  steam  engines,  the  waste  which 
results  from  the  heating  and  cooling  of  the  metal  by  its  alternate 
contact  with  hot  and  cooler  steam.  The  system  of  compound 
expansion  is  now  used  in  neai;ly  all  large  engines  that  pretend 
to  economy.  Its  introduction  forms  the  most  outstanding 
improvement  which  steam  engines. of  the  piston  and  cylinder 
type  have  undergone  since  the  time  of  Watt;  and  we  are  able 
to  recognize  it  as  a  very  important  step  in  the  direction  set  forth 
in  his  "  first  principle  "  that  the  cylinder  should  be  kept  as  hot 
as  the  steam  that  enters  it. 

,  x8.  Woolf  introduced  the  compound  engine  somewhat  widely 
about  18x4  as  a  pumping  engine  in  the  mines  of  Cornwall. 

But  here  it  met  a  strong  competitor  in  the  high- 
eJ^9,      pressure  single-cylinder  engine  of  Trevithick,  which 

had  the  advantage  of  greater  simplidty  in  construc- 
tion. Woolf's  engine  fell  into  comparative  disuse,  and  the 
single-cylinder  type  took  a  form  which,  under  the  name  of 
the  Cornish  pumping  engine,  was  for  many  years  famous  for 
its  great  economy  of  fuel.  In  this  engine  the  cylinder  was  set 
under  one  end  of  a  beam,  from  the  other  end  of  which  hung  a 
heavy  rod  which  operated  a  pump  at  the  foot  of  the  shaft. 
Steam  was  admitted  above  the  piston  for  a  short  portion  of  the 
stroke,  thereby  raising  the  pump-rod,  and  was  allowed  to  expand 
for  the  remainder.  Then  an  equilibrium  valve,  connecting  the 
space  above  and  bdow  the  piston,  as  in  fig.  6,  was  opened,  and 
the  pump-rod  descended,  doing  work  in  the  pump  and  raising 
the  engine  piston.  The  large  mass  which  had  to  be  started 
and  stopped  at  each  stroke  served  by  its  inertia  to  counter- 
balance the  uneaual  pressure  of  the  steam,  for  the  ascending 


rods  stored  up  energy  of  motion  in  the  early  part  of  tlie  stitktj 
when  the  steam  pressure  was  greatest,  and  gave  out  energy  k. 
the  later  part,  when  expansion  had  greatly  lowered  the  presure. 
The  frequency  of  the  stroke  was  controlled  by  a  device  called 
a  cataract,  consisting  of  a  small  plunger  pump,  in  which  tU 
plunger,  raised  at  each  stroke  by  the  engine,  was  allowed  ts 
descend  more  or  less  slowly  by  the  escape  of  fluid  bdow  it  threo^ 
an  adjustable  orifice,  and  in  its  descent  liberated  catdies  wfakk 
held  the  steam  and  exhaust  valves  from  opening.  A  siicui; 
device  controlled  the  equilibrium  valve,  and  could  be  set  to|ive 
a  pause  at  the  end  of  the  piston's  down-stroke,  so  that  the  puep- 
cylinder  might  have  time  to  become  completely  filled.  Be 
Cornish  engine  is  interesting  as  the  earliest  form  which  adufrpi 
an  efficiency  comparable  with  that  of  good  modem  eagiDa. 
For  many  years  monthly  reports  were  published  of  the  '^  doty  ' 
of  these  engines,  the  "  duty  "  being  the  number  of  foot-pocia6 
of  work  done  per  bushel  or  (in  some  cases)  iter  cwt.  of  coal.  TW 
average  duty  of  engines  in  the  Cornwall  district  rcse  freo 
about  18  millions  of  foot-pounds  per  cwt.  of  coal  in  1813  to  63 
millions  in  1844,  after  which  less  effort  seems  to  have  been  made 
to  maintain  a  high  efiidency  {Proc,  Inst.  C.E.,  1863,  \xA.  :n 
In  individual  cases  much  higher  results  were  reported,  as  in  tV 
Fowey  Consols  engine,  which  in  1835  was  stated  to  have  a  deiv 
of  125  millions.  This  (to  use  a  more  modem  mode  of  recfccs- 
ing)  is  equivalent  to  the  consumption  of  only  a  little  moTe  t>^ 
x]  lb  of  coal  per  horse-power  jier  hour — a  result  surpassed  hi 
very  few  engines  in  even  the  best  recent  practice.  It  is  di&csfe 
to  credit  figures  which,  even  in  exceptional  instances,  pbce  lu 
Cornish  engine  of  that  period  on  a  levd  with  the  most  eSdm 
modem  engines — in  which  compound  expansion  and  hi^ 
pressure  combine  to  make  a  much  more  perfect  ihenxKKiyBinuc 
machine;  and  apart  from  this  there  is  room  to  qucstiofi  the 
accuracy  of  the  Cornish  reports.  They  played,  however,  a  vsdz: 
part  in  the  process  of  steam  engine  development  by  directj^s 
attention  to  the  question  of  efiidency,  and  by  dexnocstr^iis; 
the  advantage  to  be  gained  by  high  pressure  and  expac&Tr 
working,  at  a  time  when  the  theory  of  the  steam  en^ne  hiJ 
not  yet  taken  shape. 

19.  The  final  revival  of  the  compound  engine  did  not  occs 
until  about  the  middle  of  the  19th  century,  and  then  srveri 
agencies  combined  to  effect  it.  In  X845  M'Naught 
introduced  a  plan  of  improving  beam  engines  of  the 
original  Watt  type,  by  adding  a  high-pressure 
cylinder  whose  piston  acted  on  the  beam  between  the  ce^re 
and  the  flywheel  end.  Steam  of  higher  pressure  than  led 
formerly  been  used,  after  doing  work  in  the  new  cj-Under, 
passed  into  the  old  or  low-pressure  cylinder,  vfaese  it  «2S 
further  expanded.  Many  engines  whose  power  was  pruv^ 
insuffident  for  the  extended  machinery  they  had  to  drive  west 
"  M'Naughted  "  in  this  way,  and  after  conversion  were  faszi 
not  only  to  yield  more  power  but  to  show  a  marlced  ecoooinj  d 
fuel.  The  compound  forni  was  sdected  by  William  Ttit  fcr 
the  pumping  engines  of  Lambeth  and  other  waterworks  abac 
1850;  in  1854  John  Elder  began  to  use  it  in  marine  eog^Jics 
in  18.57  £•  A.  Cowper  added  a  steam-jacketed  intenn«d;&:e 
reservoir  for  steam  between  the  high  and  low  pressure  cylindrs. 
which  made  it  unnecessary  for  the  low-pressure  piston  to  be  };:it 
beginning  when  the  other  piston  was  just  ending  its  street 
As  facilities  increased  for  the  use  of  high-pressure  stna. 
compound  expansion  came  into  more  general  use,  its  advasu^:; 
becoming  more  conspicuous  with  every  increase  in  boiler  ptesszrt 
— until  now  there  are  few  large  land  engines  and  scarcely  £rj 
marine  engines  that  do  not  employ  it.  In  marine  praaitc 
where  economy  of  fuel  is  a  much  more  important  factor  .a 
determining  the  design  than  it  is  on  land,  tbe  priac^fe  at 
compound  expansion  has  been  greatly  extended  by  tl^  itfr^ 
duction  of  triple  and  even  quadruple  expansion  engines^  is  wkkk 
the  steam  is  made  to  expand  successively  in  three  or  in  kxs 
cylinders.  In  locomotive  enipnes,  who'e  other  oonsideratk^ 
are  of  more  moment  than  the  saving  of  coal,  compound  czpaBsioa 
has  found  some  application,  but  its  use  there  is  oooipazadf^ 
zare. 
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90.  The  adaptation  of  the  steam  engine  to  railways,  begun  by 
Trevithick,  b^ame  a  success  in  the  hands  of  George  Stq>hen- 
j\t^K(mttfm  son,  whose  engine,  the  "  Rocket/'  when  tried  along 
to  Loe9'  with  others,  in  1829,  not  only  distanced  its  com- 
"'^'*'*  petitors  but  settled  once  and  for  all  the  question 
whether  horse  traction  or.  steam  traction  was  to  be  used 
on'  raflways.  The  principal  features  of  the  "  Rocket "  were 
aii  improved  steam-blast  for  urging  the  combustion  of 
coal  and  a  boiler  (suggested  by  Booth)  in  which  a  large 
heating  surface  was  given  by  the  use  of  many  small  tubes 
through  which  the  hot  gases  passed.  Further,  the  cylinders, 
instead  of  being  vertical  as  in  earlier  locomotives,  were  set 
in  at  a  slope,  which  was  afterwards  altered  to  a  position  more 
nearly  horizontal.  To  these  features  there  was  added  later 
the  "  link  motion,"  a  contrivance  which  enabled  the  engine  to 
be  easily  revecsed  and  the  amount  of  expansion  to  be  readily 
varied.  In  the  hands  of  George  Stephenson  and  his  son 
Robert  the  locomotive  took  a  form  which  has  been  in 
all  essentials  maintained  by  the  far  heavier  locomotives  of 
to-day. 

21.  The  first  practical  steamboat  was  the  tug  "  Charlotte 
Dundas,"  built  by  William  Symington,  and  tried  in  the  Forth 
>iM»ltafito  and- Clyde  Canal  in  1802.  *A  Watt  double-acting 
toS«MuiH  condensing  engine,  placed  horizontally,  acted  directly 
^^*^  by  a  connecting-rod  on  the  crank  of  a  shaft  at  the 
stem,  which  carried  a  revolving  paddle-wheel.  The  trial 
was  successful,  but  steam  towing  was  abandoned  for  fear 
of  injuring  the  banks  of  the  canaL  Ten  years  later  Henry 
Bel)  built  the  "Comet,"  with  side  paddle-wheels,. which  ran 
as  a  passenger  steamer  on  the  Gyde;  but  an  earlier  inventor 
to  follow  up  Symington's  success  was  the  American,  Robert 
Fulton,  who,  after  unsuccessful  experiments  on  the  Seine, 
fitted  a  steamer  on  the  Hudson  in  1807  with  engines  made  to 
his  designs  by  Boulton  and  Watt,  and  brought  steam  naviga- 
tion for  the  first  time  to  commercial  success. 

22.  With  improvements  in  the  details  of  design  and  construc- 
tion it  gradually  became  practicable  to  use  higher  steam  pressures 
Riamh  *"^  higher  piston  speeds,  and  consequently  to 
Si0Mm  obtain  not  only  greater  efficiency,  but  also  a  greater 
Pn»MU9  amount  of  power  from  engines  of  given  bulk.  In 
JjJ*"  1872  Sir  F.  J.  Bramwell,  describing  the  typical 
Sptsd.        marine  practice  of  that  time,  gave  a  list  of  engines, 

all  compound,  in  which  the  boiler  pressure  ranged 
from  45  to  60  lb,  the  mean  piston  speed  was  350  ft.  per 
minute,  and  the  consumption  of  coal  2  to  2}  lb  per  hour 
per  indicated  horse-power.  In  188 1  F.  C.  Marshall  gave 
a  similar  list,  in  which  the  boflfer  pressure  was  77  lb,  the  speed 
460  ft.  per  minute,  and  the  consumption  a  trifle  under  2  lb. 
These  were  compound  engines  with  expansion  In  two  stages. 
The  triple  expansion  engine,  introduced  by  Dr  A.  C.  Kirk 
THpttma4  in  1874,  did  not  come  into  general  use  until  after 
Qmmdmfh  188 1.  It  became  the  normal  type  of  marine  engine, 
BxpmmMiam,  ^j^j,  pressures  ranging,  as  a  rule,  from  150  to 
200  lb,  piston  speeds  generally  of  500  or  600  ft.  per  minute, 
but  sometimes  as  high  as  900  or  iooo,  and  cbal  consumption 
of  about  i\  Xb  per  hour  per  indicated  horse-power.  In  some 
instances  quadruple  expansion  has  been  preferred,  with  some- 
what higher  pressures,  but  it  can  scarcely  be  said  to  be 
established  that  the  advantage  of  adding  a  fourth  stage  deariy 
compensates  for  the  extra  complication.  Some  particulars  of 
the  dimensions  reached  in  modem  practice  will  be  given 
later.  Several  of  the  vessels  engaged  in  the  Transatlantic 
pa^cnger  service,  and  also  a  few  armoured  cmisers,  have 
engines  in  which  the  twin  sets  together  have  an  indicated 
horse-power  exceeding  30,000.  But  even  these  figures  are 
eclipsed  in  ships  which  are  driven  by  turbine  engines.  The 
cruisers  of  the  "  Invincible "  class  have  turbine  engines  of 
41,000  horse-power,  and  the  turbines  of  the  great  Cunarders 
"Lusitania"  and  "Mauretania"  (1907)  develop  about  70,000 
h.p.  in  propelling  these  ships  at  a  speed  of  25  knots.  It  may  be 
questioned  whether  such  gigantic  concentrations  of  power  for 
the  propulsion  of  a  ship  would  have  been  practicable  had  it  not 
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been  for  the  new  possibilities  which  the  introduction  of  the 
steam  turbine  has  opened  up. 

23.  The  invention  of  the  steam  turbine  has  in  fact  revolu- 
tionized marine  engine  practice,  so  far  as  fast  vessels  are  con- 
cerned, an4  has  supplied  a  formidable  rival  to  the 
reciprocating  engine  for  use  on  land.  The  steam 
turbine  has  been  brought  to  a  degree  of  efficiency  «'<*• 
which  places  it,  in  respect  of  economy  in  steam  fj^ 
and  coal  consumption,  on. a  somewhat  higher  level  "^ 
than  the  best  engines  of  the  older  type  in  cases  where  a 
large  amount  of  power  is  to  be  generated.  Its  greater  simplicity, 
compactness  and  freedom  from  vibration  are  merits  which 
have  already  gone  far  to  secure  for  it  a  preference,  notwith- 
standing the  short  time  that  has  passed  .since  it  became 
known  as  a  practicable  engine.  The  lugest  demands  for  power 
occur  in  fast  passenger  vessels,  in  war-ships  and  in  stations 
from  which  electric  energy  is  distributed  for  traction  or  other 
uses;  in  aU  these  cases  the  steam  turbine  is  now  taking  the 
leading  place.  It  is  to  the  inventive  genius  oi  the  Hon.  C.  A. 
Parsons  that  we  owe  not  only  the  main  idea  of  the  modem 
steam  turbine,  but  also  the  working  out  of  many  novel 
mechanical  details  which  have  been  essential  to  success,  as  well 
as  the  adaptation  of  the  turbine  to  marine  propulsion. 

24.  In  the  steam  turbine,  as  in  the  water  turbine  (for  which 
see  Hydrauucs),  the  force  directly  operative  to  do  useful  work 
is  derived  from  the  kinetic  energy  of  the  operative  fluid,  either 
by  the  impulse  of  a  jet  or  jets  shding  over  movable  blades,  or  by 
the  reaction  of  orifices  or  guides  from  which  the  jets  issue.  The 
pressure,  instead  of  being  exited  on  a  piston,  is  employed  in 
the  first  instance  to  set  the  fluid  itself  in  nx>tion.  There  is 
a  conversion  of  pressure-energy  into  velocity-energy  as  a  pre- 
liminary step  towards  obtaining  the  effective  work  of  the  machine. 
But  in  a  steam  turbine  this  implies  velocities  which  are  immensely 
greater  than  those  with  which  water  turbines  have  to  deal,  in 
consequence  of  the  much  smaller  density  of  steam  as  the  moving 
fluid.  Attempts  to  design  a  steam  turbine  were  made  by 
numerous  inventors,  but  fell  diort  of  practical  success  mainly 
because  of  the  difficulty  of  arranging  for  a  sufficiently  high 
velocity  in  the  working  parts  to  utilize  a  reasonably  large 
fraction  of  the  kinetic  energy  of  the  steam,  the  principle  involved 
being  that  for  good  efficiency  the  velocity  of  the  blades  should 
approximate  to  half  the  velodty  of  the  jets  which  strike  them. 
There  is  a  further  difficulty  in  getting  the  energy  of  the  steam 
into  a  suitable  kinetic  form,  namely,  to  get  the  stream  of  issuing 
particles  to  take  a  single  direction,  without  undue  dispersion, 
when  steam  is  allowed  to  expand  through  an  orifice  from  a 
chamber  at  high  pressure  into  a  ^Mure  where  the  pressure  is 
greatly  leas. 

In  1889  Dr  Gustaf  de  Laval  introduced  a  form  of  steam  turbine 
in  which  both  of  these  difficulties  were  to  a  great  extent  over- 
come, partly  by  the  special  form  of  the  nozzle  used  to  produce 
the  steam  jet  and  partly  by  features  of  design  which  allowed 
an  exceptionally  high  speed  to  be  reached  in  the  wheel  carrying 
the  vanes  against  which  the  steam  impinged.  This  simple  type 
of  turbine,  which  will  be  described  in  a  later  section  of  this 
article,  has  met  with  considerable  success,  especially  in  compara- 
tively small  sizes,  as  an  engine  for  driving  electric  generators. 
Its  efficiency  is  fairly  good,  but  it  is  not  well  adapted  for  work 
on  a  large  scale,  and  it  has  not  been  applied  to  the  propulsion 
of  ships. 

Parsons  attacked  the  problem  at  an  earlier  date,  in  an  entirely 
different  way  in  the  invention  of  his  "  compound  "  turbine. 
By  dividing  the  whole  expansion  of  the  steam  into  a  great 
number  of  successive  and  separate  steps  he  limited  the  velocity 
acquired  at  each  step  to  such  an  extent  as  to  make  it  compara- 
tively easy  to  extract  the  greater  part  of  the  kinetic  energy, 
as  work  done  upon  the  moving  blades,  without  making  the 
velocity  of  these  blades  inconveniently  high.  Moreover,  in 
Parsons's  compound  turbine  the  range  of  pressure  through  which 
the  steam  expands  in  each  separate  step  is  too  small  to  give 
rise  to  any  difficulty  in  the  formation  of  the  jets.  The  guide 
blades,  which  form  the  jets,  are  distributed  round  the  whole 


824 


STEAM  ENGINE 


circumference  of  the  revolving  wheel,  and  all  the  revolving  blades 
are  consequently  in  action  at  once.  The  steam  streams  from 
end  to  end  through  an  annular  space  between  a  revolving  drum 
and  the  casing  which  surrounds  it.  Parallel  rings  of  fixed  guide 
blades  project  inwards  from  the  casing  at  suitable  distances, 
and  between  these  are  rings  of  moving  blades  which  project  out- 
wards from  the  drum  and  revolve  with  it.  At  each  step  in  the 
expansion  the  steam  streams  through  a  ring  of  fixed  guide  blados, 
and  the  streams  so  formed  impinge  on  the  next  ring  of  moving 
blades,  and  so  on.  The  construction,  which  is  of  great  simpli- 
city, will  be  described  later;  it  lends  itself  well  to  the  generation 
of  power  on  a  large  scale,  especially  in  cases  where  a  fairly  high 
speed  of  rotation  is  wanted.  The  more  powerful  the  turbine 
the  less  important  do  various  inevitable  sources  of  loss  become; 
and  hence,  though  the  small  turbines  which  were  first  built 
were  less  economical  than  reciprocating  engines,  the  advantage 
is  the  other  way  where  large  powers  are  concerned. 

25.  Parsons  introduced  his  compound  steam  turbine  in  1884. 
For  some  years  it  was  made  in  small  sizes  only,  and  the  steam 
was  discharged  to  the  atmosphere  without  condensation.  So 
long,  however,  as  this  was  done  the  steam  turbine  was  8acri6cing 
one  of  its  most  important  advantages,  namely,  its  exceptional 
capacity  for  utilizing  the  energy  of  low-pressure  steam  down 
to  the  lowest  vacuum  obtainable  in  a  condenser.  In  1891  it 
was  first  fitted  with  a  condenser,  and  it  then  began  to  be 
used  in  electric  supply  stations.  Its  efficiency  at  that  date 
was  found,  in  tests  made  by  the  present  writer,  to  be  com- 
parable with  that  of  good  reciprocating  compound  engines, 
but  the  figures  then  obtained  were  much  improved  on  later  in 
turbines  of  larger  size  and  modified  design.  The  first  applica- 
tion to  marine  propulsion  was  in  the  "Turbinia,"  in  1897. 
The  success  of  this  little  experimental  vessel  of  100  tons,  which 
with  its  horse-power  of  a  100  made  a  record  in  speed  for  a  ship 
of  any  size,  was  soon  followed  by  the  application  of  the  turbine 
to  various  war-ships  and  other  steamers.  In  war-ships  the  use 
of  steam  turbines  has  a  special  advantage  in  enabling  the 
machinery  to  be  kept  at  a  low  level,  beneath  the  protective 
deck,  in  addition  to  the  general  advantages  of  reduced  bulk, 
reduced  vibration,  reduced  liability  to  break-down,  and  reduced 
consumption  of  coal  and  of  oil  which  are  common  to  vesseb  of 
all  classes.  The  successful  trials  of  the  cruiser  "  Amethyst  " 
in  1904  demonstrated  these  advantages  so  conclusively  that  all 
new  war-ships  for  the  British  navy,  from  battleships  to  torpedo- 
boats  are  being  fitted  with  steam  tturbines.  It  is  also  used  in 
many  cross-channd  packets,  as  well  as  in  the  largest  ocean-going 
passenger  vessels.  The  turbine-driven  steamers  "Lusitania" 
and  "  Mauretania  "  (1907)  are  the  most  powerful  and  the  fastest 
ocean-going  vessels  afloat.  The  rapid  development  of  the 
marine  steam  turbine  makes  it  probable  that  it  will  displace  the 
reciprocating  engine  in  all  large  and  fast  ships.  For  slow-going 
cargo-boats  it  is  at  a  disadvantage,  unless  gearing  is  resorted 
to,  on  account  of  the  difficulty  of  securing  a  sufficiently  high 
peripheral  velocity  in  the  turbine  drums  without  making  the 
turbines  unduly  bulky,  and  the  leakage  losses  (due  to  steam 
passing  through  the  clearance  spaces  over  the  tips  of  the  blades) 
unduly  large.  Experiments  by  Parsons  {Trans,  Inst.  Nav. 
Arch.,  1910)  on  a  ship  in  which  a  slow-running  propeller  is 
driven  through  reducing-gear  from  a  high  q>eed  turbine,  have 
given  highly  promising  results. 

Enough  has  been  said  to  show  that  the  invention  of  the  steam 
turbine  is  the  most  important  step  in  steam  engineering  since 
the  time  of  Watt.  It  is  the  first  solution  of  the  problem  of 
u:»ing  steam  efficiently  in  an  engine  without  reciprocating  parts. 
The  object  in  most  steam  engines  is  to  deliver  power  to  revolving 
machinery,  and  much  ingenuity  has  been  expended  in  attempts 
to  devise  engines  which  will  produce  roUtion  directly,  instead 
of  by  conversion  of  redprocating  motion.  No  rotary  engine, 
however,  was  permanently  succosful  until  the  steam  turbine 
took  a  practical  form. 

26.  In  the  eariy  development  of  tht  steam  engine  inventors 
had  little  in  the  way  of  theory  to  guide  them.  Watt  had  the 
advantage,  which  he  acknowledges,  of  a  knowledge  of  Joseph 


Black's  doctrine  of  latent  heat;  but  there  was  no  piukaopliy 
of  the  relation  of  work  to  heat  until  long  alter  the  inveolioQs 
of  Watt  were  complete.  The  theory  of  the  steam 
engine  as  a  heat  engine  dates  from  1824,  wbcn 
N.  L.  Sadi  Camot  published  his  Rifiexi9ns 
la  puissance  molrict  du  feUf  and  showed  that  heat  does  woik 
only  by  being  let  down  from  a  higher  to  a  lower  teaipcnr 
ture.  But  Camot  had  no  idea  that  any  of  the  beat  dis^^>eais 
in  the  process,  and  it  was  not  until  the  doctrine  of  the  ooDscrvi- 
tion  of  energy  was  established  in  1843  by  the  ezperiments  of 
J.  P.  Joule  that  the  theory  of  heat  engines  began  a  vigorous 
growth.  From  7849  onwards  the  science  of  thermodynaniks 
was  developed  with  extraordinary  rapidity  by  R.  J.  M.  ClaosiBS, 
W.  J.  Macquom  Rankine  and  William  Thomson  (Lord  Kdvin) 
and  was  applied,  especially  by  Rankine,  to  practical  problesa 
in  the  use  of  steam.  The  publication  in  1859  of  Rankiac's 
Manual  of  the  Steam  Engine  formed  an  epoch  in  the  history  of 
the  subject  by  giving  inventors  a  new  basis,  outside  of  Doere  em- 
piricism, from  which  they  could  push  on  the  development  ol  the 
steam  engine.  Unfortunately,  however,  it  was  assunocd  that  the 
cylinder  and  piston  might  be  treated  as  behaving  to  the  steta 
like  non-conducting  bodies — that  the  transfer  of  beat  betveea 
the  steam  and  the  metal  was  negligibly  small.  RankJne's  cal- 
culations of  steam  consumption,  work  and  thcroMMlyRaBik 
efficiency  involve  this  assumption,  except  in  the  case  oX  ^eao- 
jacketed  cylinders,  where  he  estimates  that  the  steam  in  its 
passage  through  the  cylinder  takes  just  enough  heat  (nun  tht 
jacket  to  prevent  a  smaU  amount  of  condensation  which  wodd 
otherwise  occur  as  the  pronss  of  expansion  goes  on.  If  tbe 
transfer  of  heat  from  steam  to  metal  could  be  oveTkx)ked« 
the  steam  which  enters  the  cylinder  would  remain  dantf 
admission  as  dry  as  it  was  before  it  entered,  and  the  volume  01 
steam  consumed  per  stroke  would  correspond  with  the  vdizxae 
of  the  cylinder  up  to  the  point  of  cut-off.  It  is  here  that  t^ie 
actual  behaviour  of  steam  in  the  cylinder  diverges  most  widdy 
from  the  behaviour  which  the  theory ' assumes.  Wbcn  steao 
enters  the  cylinder  it  finds  the  metal  chilled  by  the  previojs 
exhaust,  and  a  portion  of  it  is  at  once  condensed.  This  has  ibe 
effect  of  increasing,  often  very  largely,  the  volunw  of  boikr 
steam  required  per  stroke.  As  expan»on  goes  on  the  water  that 
was  condensed  during  admission  begins  to  be  re-evapomed 
from  the  sides  of  the  cylinder,  and  this  action  is  often  pnioogeA 
into  the  exhaust.  It  is  now  recognised  that  any  theory  whkk 
fails  to  take  account  of  these  exchanges  of  heat  between  the 
steam  and  its  metal  envelope  fails  also  to  yield  even  compara- 
tively correct  results  in  calculating  the  relative  effidency  <^ 
various  steam  pressures  or  various  ranges  of  expansion.  But  the 
exchanges  of  heat  are  so  complex  that  there  seems  little  pro^KCt 
of  submitting  them  to  any  comprehensive  theoretical  treatment, 
and  information  is  rather  to  be  sought  from  the  sdenttfic  anaJyss 
of  experiments  with  actual  machines. 

77.  Formation  of  Steam  under  Constant  Pressure. — Tn  attMspfkf 
a  brief  sketch  of  steam  Engine  theory  it  is  necessary  to  begia  by  gn  *ag 
some  account  of  the  properties  of  steam,  ao  far  as  they  are  rde^-acu 
The  properties  of  steam  are  most  conveniently  stated  by  n4»nsg 
in  the  first  instance  to  what  happens  when  steam  b  forwied  b&^ 
constant  fressure.  This  is  substantially  the  process  which  oocen 
in  the  boiler  of  a  steam  engine  when  the  engine  is  at  work.  To  §s 
the  ideas  we  may  suppose  that  the  vessel  in  which  steam  is  to  be 
formed  is  a  Ion|(  upright  cylinder  fitted  with  a  piston  which  nmy  tt 
loaded  so  that  it  exerts  a  constant  pressure  on  the  fluid  below.  Let 
there  be.  to  begin  with,  at  the  foot  of  the  cylinder  a  qoaBtity  d 
water  (which  for  convenience  of  numerical  statement  we  shall  tzkr 
as  I  lb),  at  any  temperature  ia;  and  let  the  piston  press  on  the  smiace 
of  the  water  with  a  force  of  ^  lb  per  square  foot.  Let  beat  no*  he 
applied  to  the  bottom  of  the  cylinder.  As  it  enters  the  water  it 
wiJl  produce  the  following  effects  in  three  stages: — 

1.  7*he  temperature  of  the  water  rises  until  a  certain  temperaresv 
I  is  reached,  at  which  steam  begins  to  be  formed.  Tbe  vafast  d 
t  depends  on  the  particular  pressure  p  which  the  piston  exerts 
Until  the  temperature  /  is  reacned  there  is  nothing  but  water  b^:« 
the  piston. 

2.  Steam  is  formed,  more  heat  being  taken  in.  The  piston  (which 
is  supposed  to  exert  a  constant  pressure)  rises.  No  further  incrsse 
of  temperature  occurs  during  this  sta«>,  which  continues  nar3  s9 
the  water  is  converted  into  steam.     During  this  stage  the 
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iHiich  is  formed  is  said  to  be  saturated.  The  volume  which  the  (uston 
encloses  at  the  end  of  this  stage — the  volume,  namelv,  of  i  lb  of 
saturated  steam  at  pressure  p  (and  temperature  I) — will  be  denoted 
by  V  in  cubic  feet. 

3.  If  after  all  the  water  is  o^nverted  into  steam  more  heat  be 
allowed  to  enter,  the  volume  will  increase  and  the  temperature  will 
rise.    The  steam  is  then  said  to  be  superheated. 

The  difference  between  saturated  and  superheated  steam  may  be 
expressed  by  saying  that  if  water  (at  the  temperature  of  the  steam) 
be  mixed  with  steam  some  of  the  water  will  be  evaporated  if  the 
steam  is  superheated,  but  none  if  the  steam  is  saturated.  Any 
vapour  in  contact  with  its  liquid  and  in  thermal  equilibrium  is 
necessarily  saturated.  When  saturated  its  properties  differ  con- 
siderably, as  a  rule,  from  those  of  a  perfect  gas,  especially  at  high 
pressures,  but  when  superheated  they  approach  those  of  a  perfect 
gas  more  and  more  closelv  the  further  tne  process  of  superheating 
IS  carried,  that  is  to  say.  tne  more  the  temperature  is  raised  above  /, 
the  temperature  of  saturation  corresponding  to  the  given  pressure^. 

38.  Relation  of  Pressure  and  Temperature  tn  Saturated  Steam. — The 
temperature  t  at  which  steam  is  formed  depends  on  the  value  of  p. 
Their  relation  was  determined  with  great  care  by  Regnault  (Mem. 
Inst.  France,  vol.  xxi.).  The  pressure  of  saturatcxl  steam  rises  with 
the  temperature  at  a  rate  which  increases  rapidly  in  the  upper  regions 
of  the  scale.  This  will  be  apparent  from  the  first  and  second  columns 
of  the  following  table.  The  first  column  gives  the  temperature  on 
the  Centigrade  scale;  the  second  gives  the  corresponding  pressure 
in  pounds  per  square  inch. 

39.  Relation  of  Volume  and  Temperature. — ^The  same  table  shows 
the  volume  v  in  cubic  feet  occupied  by  1  lb  of  saturated  steam  at 
each  temperature.  This  is  based  on  the  investigations  of  H.  L. 
Callendar  who  has  shown  (see  Thermodynamics  and  Vaporization) 
that  an  equation  of  the  form 

Rr  ,  . 

is  applicable  to  water  vapour,  whether  saturated  or  superheated, 
within  the  limits  of  experimental  error  throughout  the  range  of 
pressure  that  is  important  in  engineering  practice.  In  this  equation 
r  is  the  absolute  temperature,  R  and  b  are  constants  and  c  is  a 
term  varying  inversely  as  a  certain  power  of  the  temperature.  By 
aid  of  this  equation,  in  conjunction  with  the  results  of  various 
experiments  on  the  latent  heat  and  other  properties  of  steam, 
Callendar  has  shown  that  it  ispossible  to  frame  expressions  from  which 
numerical  values  of  all  the  important  properties  of  steam  may  be 
derived  throughout  a  range  ot  saturation  temperatures  extending 
from  o*  C.  to  200"  C.  or  so.  The  values  so  obtained  are  thermo- 
dynamically  consistent  with  one  another,  and  are  in  good  agree- 
ment  with  the  most  authoritative  experimental  results.  They  are 
accordingly  to  be  accepted  in  lieu  01  those  given  in  cariier  steam 
tables  which  depended  on  measurements  by  Regnault,  and  are  now 
known  to  be  in  some  particulars  erroneous.  R.  MoIIier  has  applied 
Callendar's  method  with  great  completeness  to  the  calculation  of 
steam  tables,  and  the  figiuvs  given  here  are  adapted  from  his  results.* 
In  addition  to  the  relation  of  temperature,  pressure  and  volume, 
the  table  shows  other  properties  of  steam  which  will  be  explain«l 
as  we  proceed. 

30.  Supply  of  Heat  in  Formation  of  Steam  under  Constant  Pressure. — 
We  have  next  to  consider  the  supply  of  heat  in  the  imaginary 
experiment  of  f  27.  During  the  first  stage,  until  the  temperature 
rises  from  its  initial  value  /o  to  /,  the  temperature  at  which  steam 
begins  to  form  under  the  given  pressure,  neat  is  required  only  to 
warm  the  water.  Since  the  specific  heat  of  water  is  neariy  constant, 
the  amount  of  heat  taken  in  during  the  first  stage  is  approximately 
t—t9  thermal  units,  or  J  (/— /o)  foot-pounds,  J  being  Joule's  equiva- 
lent, and  this  expression  for  it  will  generally  serve  with  sufficient 
accuracy  in  practical  calculations.  Nfore  exactly,  however,  the  heat 
taken  in  is  somewhat  greater  than  this  at  high  temperatures,  for 
Regnault's  experiments  show  that  the  specific  heat  of  water  increases 
slightly  as  the^  temperature  rises.  In  stating  the  amount  of  heat 
required  for  this  first  stage.  It  must  be  taken  as  a  known  tempera- 
ture; for  convenience  in  numerical  statement  the  temperature  o*  C. 
is  usuallv  chosen  as  an  arbitrary  starting-point  from  which  the  recep- 
tion of  heat  is  to  be  reckoned.  We  shall  employ  the  symbol  k  to 
designate  the  heat  reciuired  to  raise  i  lb  of  water  from  o"  C.  to  the 
temperature  t  at  which  steam  begins  to  form.  During  the  first 
stage,  sensibly  all  the  heat  suppliol  goes  to  increase  the  stock  of 
internal  energy  which  the  fluid  possessed,  the  amount  of  external 
work  which  b  done  by  the  expansion  of  the  fluid  being  negligible. 

The  heat  taken  in  during  the  second  stage  is  what  is  caUcd  the 
iatent  heat  of  steam,  and  is  denoted  by  L.  Of  it  a  part  is  spent  in 
doing  external  work,  namely,  p  multiplied  by  the  excess  of  the  volume 
of  the  steam  v  over  the  volume  of  the  water  w,  and  the  remainder  is 
the  difference  of  internal  energy  between  i  lb  of  steam  at  I  and  i  lb  of 
water  at  /. 

31.  Total  Heat  of  Steam.— Adding  together  the  heat  taken  in 
during  the  first  and  second  stages,  we  have  a  quantity  designated 

»  R.  MoIIier,  Neue  Tabellen  und  Diagramme  fur  Wasserdampf 
CBerlin.  1906).   See  also  Ewing's  Steam  Engine  (3rd  ed.,  1910). 


by  H  whkh  may  be  called  the  heat  of  fonnation  of  I  lb  of  atttnated 
steam: — 

H-ik-l-L. 
The  heat  of  formatkm  of  i  lb  of  steam,  when  formed  under  constant 
pressure  from  water  at  any  temperature  i^.  is  H-A*^  where  ik* 
corresponds  to  t^. 

^  It  MS  been  pointed  out  by  MoIIier  that  for  the  purpose  of  calcula- 
tions in  technical  thermodynamics  it  is  convenient  to  add  to  the 
heat  of  formatk>n  the  quantity  pwJJ,  which  represents  the  thermal 
e9uivalent  of  the  work  spent  in  intnxiucing  the  water  under  the 

Riston,  against  the  constant  pressure  p,  before  the  operation  of 
eating  imagined  in  f  27  begins,  w  being  the  volume  of  the  water. 
We  thus  obtain  a  Quantity  which  in  its  numerical  values  diiBfen  only 
veiy  slightly  from  H,  namely 

I'H+pwfJ. 
We  shall  call  this  the  total  heat  of  saturated  steam.    Values  of  I 
are  stated  in  the  table.    Since  the  volume  of  i  0)  of  water  is  only 

Properties  of  Saturated  Steam, 


Tempers- 
lure. 

PrcwiK 
lbp«r 
■q  is. 

VoluiM 
en}%    ft 

ToulHcaU 

Eatropgr.         | 

Centicnde. 

per  lb. 

0(  Water. 

CfStauB. 

or  Water. 

OfSteaa. 

0 

0089 

3283 

0 

594  7 

0 

2  178 

5 

0  127 

2354- 
1708' 
1253- 

50 

597  I 

O-0T8 

3  148 

10 
15 

0178 
0246 

lO-O 
150 

I2?J 

0-036 
0054 

3119 
3-091 

20 

0336 

93"  • 

30 -O 

6041 

0-071 

3-064 

25 

0455 
0^10 

6995 

25-0 

606s 

0-088 

3-039 

30 

^i 

30-0 

6088 

0-104 

3-015 

35 

0809 

350 

61 1  I 

0-I3I 

1-991 

40 

1-062 

3148 

401 

6135 

0137 

1-969 

45 

I -381 

2458 

451 

6158 

0153 

«^7 

50 

178 

1937 

501 

618-0 

0-169 

1-927 

§ 

3^7 

»53^ 

55  < 

6203 

0-184 

1-907 

I  888 

288 

1233 

601 

622^ 

0  199 

65 

3^« 

221 

652 

6248 

0-314 

1-870 

70 

451 

70-3 

627-0 

0-339 

1-852 

IS 

l& 

66^4 
54^ 

Ul 

679-2 
6ji  3 

0  34A 

0-358 

1835 
1-819 

85 

838 

4529 

853 

6335 

0  272 
0286 

I  803 

90 

10  16 

37  79 

904 

635^ 

I  788 

95 

13  36 

3171 

95  5 

637^ 

0300 

1773 

too 

1470 

2675 

100-5 
105^ 

6397 

0314 

1759 

105 

1752 

22-69 

6417 

0337 

1745 

no 

2079 

1934 
1656 

IIO-7 

1158 

643^ 

0340 

I  732 

"5 

'All 

645  5 

0-354 

I7»9 

120 

1425 

120-9 

6474 

0367 

1-706 

125 

3372 

12-30 

126 -o 

6493 

0379 

1^94 

130 

3926 

10-67 

131 1 

6.SI-0 

0392 

1^2 

135 

4551 

9^ 

8-12 

136^ 

6528 

0405 

1-671 

140 

5^56 

1413 

6.S4  5 

0417 

1-660 

145 

6043 

7«3 

1464 

6561 

0430 

1-649 

150 

69^ 

6-274 

151-6 

657  8 

0443 

1^38 

m 

79  <H 

®993 

101^ 

5542 

1567 

659^ 

cja 

1-628 

4^10 

161-9 

6608 

1-618 

165 

4363 
3891 

167-1 

6623 

0478 

1^08 

170 

115^7 

172-3 

6637 

0489 

1599 

175 

129^ 

3478 

\VA 

6650 

0501 

1-589 

180 

in 

3116 

6663 

0-512 

I  580 

185 

3-800 

187-9 

667^ 

0524 

1-571 

190 

2523 

1931 

668  8 

0535 
0546 

1  563 

X95 

203 -4 

3^79 

1983 

670-0 

"•554 

300 

3260 

2-063 

303-6 
308-9 

671-1 

0557 
0568 

I  546 

205 

2505 

1874 

672-3 

»-538 

210 

'ZI1 

1703 

2141 

673-2 

0579 

1  530 

315 

3068 

1546 

2194 

6741 

0590 

I  522 

0016  cub.  ft.  the  term  pw/J  is  numerically  insignificant  except 
at  the  highest  pressures.  Simllariy,  in  reckoning  the  total  heat 
of  water  f»  we  add  ^/J  to  k,  and  this  quantity  in  also  given  in  the 
table.  The  latent  heat  L  is  to  be  found  from  the  table  by  sub- 
tracting I»,  the  total  heat  of  water,  from  the  total  heat  of  ncam. 
W^  shall  use  the  centigrade  scale  of  temperature  throughout  this 
article,  and  accordingly  the  toul  heats  are  expressed  in  terms  of 
a  unit  involving  the  centigrade  d<^;Tee,  namely,  the  quantity  of  heat 
reiquired  to  raise  the  temperature  of  unit  mass  of  water  through 
J*.C.  at  15*  C.  With  this  unit  of  heat  the  mechanical  equivalent 
J  IS  1400  foot-pounds  when  the  unit  of  mass  is  the  lb.  and  is  427 
kilogram-metres  when  the  unit  of  mass  is  the  kilogramme. 
,  ^3.  Internal  Energy.— CH  the  heat  of  steam  the  part  pvij  is  spent 
in  dome  external  work.  The  remainder  has  gone  to  mcrease  the 
stock  of  internal  energy  which  the  substance  possesses. 

In  dealing  with  the  heat  required  to  produce  steam  we  adopted 
the  state  of  water  at  o*C.  as  an  arbitrary  starting-point  from  which 
to  reckon  the  reception  of  heat.    In  the  same  way  it  is  convenient 
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It  mtMt  not  be  tuppoaed  that  theeffidency  (n — n)/ri  n  actually 
attained,  or  is  even  attainable.  Many  causes  conspire  to  prevent 
steam  engines  from  being  thermodynamicallY  perfect,  and  some  of 
the  causes  of  imperfection  cannot  be  removed. 

40.  £Ng(iw  vntk  Separat*  Ortans. — In  the  ideal  engine  represented 
in  fig.  10  the  functions  of  bofler..  cylinder  and  condenser  are  com- 
bined in  a  single  vessel ;  but,  provided  the  working  substance  passes 
through  the  same  cycle  of  operations,  it  is  indifferent  whether  these 
are  performed  in  several  vessels  or  in  one.  To  approach  a  little 
more  closely  the  conditions  that  bold  in  practice,  we  may  think  of 

the  engine  as  consisting  of 
a  boiler  A  (fig.  10)  kept  at 
Ti,  a  non-conducting  cyfinder 
and  piston  B,  a  sunace  con* 
denser  C'kept  at  rs,  and  a 
feed-pump  D  which  restores 
the  condensed  water  to  the 
boiler.  When  the  several 
organs  of  the  engine  are 
separated  in  this  way  we 
can  still  carry  out  the  first 
three  stages  of  the  cyclic 
process  described  in  f  38. 
The  first  stage  of  that  cycle 

F.o..o.-0,g«.  ofaS^mEngio..  S?"?S^fl^'*,hfb^ 
into  the  cylinder.  Then  the  point  known  as  the  point  of  cut-cff 
is  reached,  at  which  admission  ceases,  and  the  steam  already 
in  the  cylinder  b  alk>wed  to  expand,  exerting  a  diminishing  pres- 
sure on  thejmston.  This  is  the  second  stage,  or  the  stage  of 
expansion.  The  process  of  expansion  may  be  carried  on  until 
the  pressure  fails  to  that  of  tne  condenser,  in  which  case  the 
expansion  b  said  to  be  complete.  At  the  end  of  the  expansion  rdeau 
taxes  (rface,  that  is  to  say,  communication  is  opened  with  the  con- 
denser. Then  the  return  stroke  bc^ns,  and  a  period  termed  the 
exhaust  occurs,  that  is  to  say,  steam  passes  out  of  the  cylinder,  into 
the  condenser,  where  it  is  condensed  at  the  pressure  in  tfaie  condenser, 
which  is  felt  as  a  hack  pressure  opposinr  the  return  of  the  piston. 
So  far,  all  has  been  essentially  reversible  and  identical  with  the 
corresponding  parts  of  Camot's  cycle. 

But  we  cannot  complete  the  cycle  as  Camot's  cycle  was  completed. 
The  existence  of  a  seqarste  condenser  makes  the  fourth  sti^,  that 
of  adiabatic  compression,  impracticable,  and  the  best  we  can  do  is 
to  continue  the  exhaust  until  condensation  is  complete,  and  then 
return  the  condensed  water  to  the  boiler. 

41.  Rankine  Cycle.— It  folk>ws  that  the  ideal  cycle  of  Camot  n 
not  an  appropriate  standard  with  which  to  compare  the  action  of 
a  real  steam  engine.  Instead  of  it  we  have,  in  the  engine  with 
separated  organs,  a  cycle  which  is  commonly^  called  the  Ranjdne 
cycle,  which  differs  from  the  Camot  cycle  only  in  this,  that  the  stage 
of  adiabatic  compression,  is  wanting  and  its  place  is  taken  b)r  a 
direct  return  of  the  condensed  water  to  the  boner,  a  prxcss  which 
makes  the  water  receive  heat  at  various  temperatures,  ranging  from 
the  temperature  of  the  condenser  up  to  that  of  the  boiler.  The  chief 
part  of  the  heat  which  the  working  substance  receives  is  still  taken 
in  at  the  upper  limit  of  temperature,  during  the  process  of  changing 
from  water  to  steam.  But  a  small  part  is  taken  in  at  lower  tempera- 
tures, namely,  in  the  heating  of  the  feed  water  in  its  transfer  to  the 
boiler.  Any  heat  so  taken  in  has  less  availability  for  conversion 
into  work  than  if  it  were  taken  in  at  the  top  of  the  range,  and  conse- 
quently the  ideal  efficiency  of  the  cycle  falls  somewhat  short  of  this 
ideal  reached  in  the  cycle  of  Camot. 

But  the  principle  still  applies  that  with  respect  to  each  portion 
of  the  heat  that  is  taken  in,  the  fraction  convertible  into  work  under 
kieally  favourable  conditions  b  measured  by^  (r  —  rt)/r,  where  r  is  the 
absolute  temperature  at  which  that  portion  of  neat  is  received, 
and  ri  b  the  temperature  at  which  heat  is  rejected.  Accordingly, 
we  may  investigate  as  follows  the  ideal  performance  of  an  engine 
following  the  Rankine  cycle.  Let  iQ  represent  that  portion  of 
the  whole  heat  which  is  taken  in  at  any  temperature  r.  Then  the 
grreatest  amount  of  work  obtainable  from  that  portion  of  heat  u 
^(r— ri)/r,  and  the  whole  amount  of  work  ideally  obtainable  in 
the  complete  process  b  found  by  calculating  Z6Q(r— rt)/r  where 
the  summation  includes  all  the  heat  that  b  taken  in.  In  a  steam 
engine  using  saturated  steam  the  principal  item  in  this  sum  b  the 
latent  heat  L|,  which  b  taken  in  at  constant  temperature  ri.  during 
the  change  of  state  from  water  to  steam.  But  there  is,  in  addition, 
the  heat  taken  in  by  the  feed-water  before  it  reaches  the  temperature 
at  which  steam  b  formed,  and  thb  may  be  represented  as  the  sum 
of  a  series  of  elements  eSv  taken  in  at  varying  temperatures  r, 
where  e  b  the  specific  heat  of  water.  Thus  if  W  represent&the  thermal 
equivalent  of  tnc  work  theoretically  obtainable  per  lb  of  steam,  under 
ideally  favouxable  conditums, 


W« 


^g*r(r-ni)  ^  Li(ri~ri) 


The  experiments  of  Rc^nault  show  that  r,  within  the  limits  of 
temperature  that  obtain  in  boilers,  is  a  neariy  constant  quantity, 
and  no  serious  error  will  be  introduced  in  this  integration  by 
treating  it  as  a  constant,  with  a  value  equal  to  the  mean  value,  as 


determined  by  Rcsnault.  between  the  limits  of  ri  and  t|.  On  this 
bksb 

W-»ln-Ti)-0nlog,S+tslliZ:2i. 

It  b  usual  to  take  »  as  practically  equal  to  i,  which  makes 

W-(n-n)(i+^J-nlogA 

Thb  expresaes  the  greatest  amoont  of  work  whidi  each  pound  of  steam 
can  ybid  when  the  temperature  rj  at  which  it  reacnes  the  engine 
and  the  temperature  r»  at  which  it  leaves  the  engine  are  assigned. 
It  consequently  serves  as  a  standard  with  whicn  the  actual  per- 
formance may  usefully  be  compared.  The  actual  yield  per  lb 
of  steam  b  always  considerably  less,  diiefly  because  the  ideal 
condition  of  adiabatic  expanskm  from  the  higgler  to  the  lower 
extreme  of  temperature  b  never  satisfied. 

A  more  simple  expression  for  the  work  tneomically  obtainable 
per  lb  of  steam  when  expanded  adiabaticaUy  under  the  conditions 
of  the  Rankine  cycle,  b 

Ii-U 
where  Ii  b  the  total  heat  of  the  working  substance  ht  the  initbl 
state,  before  the  adbbatic  expanskm,  and  I»  b  its  total  heat  after 
that  expanabn.   For  it  may  readily  be  proved  that,  in  an  adiabatic 


h-u-]j:^-ip. 


and  thb  integral  is  the  area  of  the  Indicator  dbgnm  when  the 
substance  b  taken  in  at  Pi,  expanded  to  p»  and  discharged  at  Pi. 

Thb  expression  applies  whether  the  steam  b  initblly  superheated 
or  not.  Ii  will  in  general  be  the  total  heat  of  a  wet  mixture,  and  to 
calculate  it  we  must  know  the  conditwn  as  to  wetness  which,  results 
from  the  expansion.  Thb  b  most  easily  found,  especially  when 
there  has  beat  initial  superheat,  by  making  use  of  the  entropy- 
temperature  diagram  to  be  presently  described,  or  by  other  gnpnic 
metnods,  for  an  account  of  which  the  reader  should  rder  to  the  paper 
by  MoIIier  already  cited,  or  to  J.  A.  Ewing's  The  Steam  Engine  and 
'aUier  Heat  Engines  (3rd  ed.). 

^.  Enlro^. — The  study  of  steam-engine  problems  b  greatly 
assisted  by  introducing  the  idea  of  entropy  ana  making  use  of  db- 

Sams  in  which  the  two  co-ordinates  are  entropy  and  temperature, 
ntropy  b  a  condition  of  the  working  substance  defined  by  the 
statement  that  when  any  quantity  of  heat  <Q  b  received  by,  or 
generated  in,  or  rejected  by  the  substance,  when  its  absolute  tem- 
perature b  r,  the  substance  gains  or  loses  entropy  by  the  amount 
5Q/r.  Thus  ZiQfr  measures  the  whole  chanp;e  of  entropy  in  a 
process  which  involves  the  takins  in  or  rejection  of  heat  at  more 
than  one  temperature.  We  shall  oenote  entropy  by  ^,  slbd  consider 
itasreckoneaperunitof  mass  of  the  substance.  Since  by  definition 
of  entropy  t^-'jQ/r,  rS0»<Q,  and  hence  if  a  curve  be  drawn 
with  r  andV  for  ordinates  to  exhibit  the  actk>n  of  a  working  substance, 
the  area  under  the  curvei  or  jrd^t  being  equal  to  ZiQ.  measures 
the  heat  which  the  substance  has  received  or  rejected  during  the 
operation  which  the  curve  represents. 

In  a  reversible  cycle  of  operations  Caroot's  principle  shows  that 
Z8Q/r«o,  and  it  b  obvious  m  such  a  case  that  the  entropy  returns 
at  the  end  of  tht  cycle  to  its  primitive  value.  The  same  result  may 
be  extended  to  a  cycle  which  includes  any  non-reversible  step,  by 
taking  account  of  the  heat  gennated  withm  the  substance  by  such 
a  step,  as  if  it  were  heat  communicated  from  outside,  in  the  reckoning 
of  entropy.  Thus,  for  example,  if  at  one  stage  in  the  cycle  the  sub- 
stance passes  through  a  throttle-valve,  whicH  k>wers  its  pressure 
without  letting  it  do  work,  the  action  b  equivalent  in  effect  to  an 
adbbatic  expansion,  together  with  the  communication  to  the  sub- 
stance, as  heat,  of  the  work  whkh  b  kMt  in  consequence  of  the 
irreversible  expansbn  through  the  throttle-valve  taking  the  place 
of  adbbatk  expansion  against  a  piston.  If  this  heat  be  included 
in  the  reckoning  ItQ/fO  for  the  complete  cycle. 

The  entropy-temperature  dbgram  for  any  complete  cyclu;  process 
b  a  ckMed  curve,  and  the  area  it  encloses,  being  the  excess  of  the 
heat  received  over  the  heat  rejected,  measures  the  work  done.  The 
entropy-temperature  dbgram  shares  thb  useful  characteristic  with 
the  pressure-volume  dbgram,  and  in  addition  it  shows  directly  the 
heat  received  and  the  heat  rejeaed  by  the  areas  under  the  forward 
and  backward  limbs  of  the  curve.  To  draw  the  entropy-tempera- 
ture diagram  for  the  ideal  steam  engine  (namely,  the  engine  iolk)wing 
the  Rankine  cycle),  we  have  to  reckon  first  the  entropy  whkh  water 
acquires  in  being  heated,  and  next  the  entropy  L^^T^  which  b  acquired 
when  the  conversion  into  steam  has  taken  place.  Reckoning  from 
any  standard  temperature  r*.  in  the  heating  of  the  feed-water  up 
to  any  temperature  r,  the  entropy  acquired  b 

and  taking  e  as  sensibly  constant, 

«.-«(logfr-k>g<r»)- 
During  evaporation  at  u  a  quantity  of  heat  Li  b  taken  in  at 
temperature  ri,  and  hence  the  entropy  of  the  steam 

♦•  -  <w + Wn  -  ff  (logtTi  -  k>g«T»)  +  Wn* 
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ValuM  of  the  entropy  of  water  snd  steam  are  given  in  the  table. 
The  entropy-temperature  diagram  for  a  Rankine  cycle  is  illustrated 

in  fig.   II,  where  ab,  a 
»»WJ>VtW»!^jWM<^  loganthmic  curve,  repre- 

sents the  orocess  of  heat- 
ing the  feed-water,  and 
be  the  passage  from  the 
state  oi  water  into  that 
.^  of  steam.  The  diagram 
,Ji«/  is  drawn  to  scale  for  a 
case  in  which  steam  is 
formed  at  a  pressure  of 
180  lb  per  sq.  in.,  and 
condensed  at  a  pressure 
of  I  lb  per  tti.  in.  After 
the  formation  of  the 
steam,  the  next  step  in 
the  ideal  process  is 
adiabatic  expansion  from 
the  higher  to  the  lower 
limit  of  temperature, 
which  is  represented  by 
-.  the  vertical  straight  line 

Fig.  II.  cd,  an  adiabatic  process 

being  also  isentropic.  Finally,  the  cycle  is  completed  by  da,  which  re- 
presents the  condensation  of  the  steam  after  its  temperature  has  been 
reduced  by  adiabatic  expansion  to  the  lower  limit  of  temperature. 
The  area  abed  represents  the  work  done,  and  its  value  per  lb  of 
steam  b  identical  with  W  as  reckoned  above.  The  area  mabcp  b 
the  whole  heat  taken  in,  and  the  area  madp^  b  the  heat  rejected. 

Let  a  curve  c/  be  drawn  to  show  the  values  of  the  entropy  of 
steam  for  various  temperatures  of  saturation  :,then  if  <ui  be  pro- 
duced to  meet  the  curve  in  /,  the  ratio  fdlfa  represents  the  fraction 
of  the  steam  which  was  condensed  aunng  adiabatic  expansion. 
For  the  point  /  represents  the  state  of  i  lb  of  saturated  steam,  and 
in  the  condensation  of  i  lb  of  saturated  steam  the  heat  given  out 
would  be  the  area  under/is,  whereas  the  heat  actually  given  out  in 
the  condensation  from  a  was  the  area  under  da.  Thus  the  state 
at  (f  b  that  of  a  irot  mixture  in  which  dajfa  represents  the  fraction 
present  as  steam,  Aadfd/fa  the  fraction  present  as  water.  It  obviously 
follows  that  by  drawing  horizontal  lines  at  intermediate  tempera- 
tures the  development  of  wetness  in  the  expanding  steam  can  be 
readily  traced,  /^in,  if  the  steam  b  not  dry  when  expansion  begins, 
its  state  may  be  represented  by  making  the  expansion  line  M^n 
at  a  point  in  the  line  be,  such  that  the  segments  mto  which  the  hne 
is  divided  are  proportional  to  the  constituents  of  the  wet  mixture. 
In  this  way  the  iaeal  process  may  be  exhibited  for  steam  with  any 
assumed  degree  of  initial  wetness.  Further,  the  entropy-temperature 
diagram  admits  of  ready  application  to  the  case  of  incomplete 
expansbn.  Suppose,  for  example,  that  after  adiabatic  expansion 
from  «  to  c'  (fig.  13}  the  steam  is  directly  cooled  to  the  lower-limit 
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temperature  by  the  api>Ucation  of  cooIing^  water  instead  of  by  con- 
tinued expansion.  This  process  b  represented  by  the  line  c'ed, 
which  is  a  curve  of  constant  volume.  Its  form  is  determined  by 
the  consideration  that  at  any  point  «  the  proportion  of  steam  still 
uncondcnsed,  or  kllk,  b  such  that  the  mixture  fiUs  the  same  volume 
as  was  filial  at  c'. 

43.  Entropy-Temperature  Diagrams  extended  to  the  Case  of  Super- 
heated  Steam. — In  the  dbgrams  which  have  been  sketched,  it  has 

been  assumed  that  the 
cteam  is  supplied  to  the 
engine  in  a  saturated  state. 
To  extend  the  same  treat- 
ment to  the  case  of  super- 
heated steam,  we  have  to 
take  account  of  the  supple- 
mentary supply  of  heat 
ixrhich  the  steam  receives 
after  the  point  c  is  reached, 
and  before  expansion  be- 
gins. When  superheating 
IS  resorted  to,  as  is  now 
often  the  case  in  practice, 
the  superheat  b  given  at 
constant  pressure.  If  s 
represent  as  before  the 
mean  specific  heat  of  steam 
—  at  constant  pressure,  the 
addition  of  entropy  during 


X 


the  process  of  superheat  mg  from  n  to  r'  b  s(r'— O*  The  value  ef 
«  may  be  treated  as  approximately  constant,  and  the  addkion  to 
the  entropy  may  then  be  written  as  xOog  r'—log  ri).  Thb  gi\-cs  a 
line  such  as  er  on  the  entropy  dbgram  (fig.  13),  and 
the  value  of  W  by  the  amount 

Vrtfr(r-n) 
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which  b  represented  on  the  dbgram  by  the  area  dert.  Doricg 
adbbatic  expansion  from  r  the  steam  remains  superheated  umi' 
it  reaches  the  state  I,  when  it  b  just  saturated,  and  fnrtber 
expansion  results  in  the  condiiion  of  wetness  indicated  by  i.  Tkt 
extra  work  dcrs  b  done  at  the  expense  of  the  extra  supply  of  he»t 
Peru,  and  an  inspection  of  the  abgram  suffices  to  show  that  the 
efficiency  of  the  ideal  cycle  is  only  very  slightly  increased  by  €%ta 
a  large  amount  of  superheating,  in  practice,  however,  aupcrbeatzng 
does  much  to  promote  efficiency,  because  it  matcriaily  reduces  the 
amount  by  which  the  actual  performance  of  an  engine  falls  shoft 
of  the  ideal  performance  by  keeping  the  steam  comparativdy  dry 
in  its  passage  through  the  engine,  and  thereby  leducing  eadnngo 
of  heat  between  the  steam  and  the  metal. 

44.  Entropy  of  Wet  Steam. — ^The  entropy  of  «ef  steam  is  read!]} 
calculated  by  considering  that  the  chan^  of  entropy  in  the  coavcr* 
sion  from  water  to  steam  will  be  qL/r  if  the  steam  is  vet,  q  bcisg 
the  dryness.  Accordingly  the  entropy  of  wet  steam  at  any  tcmpcn- 
ture  r  is  rOogf  ~logrro}-|-^L/r.  Further,  since  9  for  water  a 
practically  equal  to  unity  this  expression  may  be  written 

#  ■*  logeT — log«rt-t-gL/r. 

We  may  apply  thb  expression  to  trace  the  development  of  wttuf 
in  steam  when  it  expands  adiabatically.     In  adiabatic  ena 
^^ constant.     Using  the  suffix  i  to  distinguish  the  initial  1 
we  therefore  have  at  any  stage  in  the  expansion 

log«r — log«T»-f3L/T  -  logtri — log«T.-l-^L|/ri, 

from  which  the  dryness  at  that  stage  b  found,  namely. 
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The  expression-  is  not  applicable  to  steam  which  is  initially  saps* 
heated.^  In  either  case  tne  graphic  method  of  tracing  the  chugc 
of  condition  during  adbbatic  expansion  is  available. 

45.  Actual  Performance. — Trials  of  engines  using  saturated  stesss 
show  that  in  the  most  favourable  cases  from  60  to  65  %  of  the  idealwy 
possible  amount  of  work  b  realized  as  "  indicated  work.  Oae 
of  the  causes  of  loss  b  that  the  expansion  b  incomplete.  In  practice 
the  steam  b  allowed  to  escape  to  the  condenser,  while  its  prcasore 
is  still  considerably  higher  than  the  pressure  at  which  condensatica 
is  to  take  place.  When  the  pressure  of  steam  in  the  cylinder  has 
been  so  far  reduced  by  expansion  that  it  can  only  overoome  tbc 
friction  of  the  piston,  there  b  no  advantage  in  going  on  funher; 
the  indicated  work  due  to  any  additional  expansion  wouU  id:! 
nothing  to  the  output  of  the  engine,  when  allowance  b  made  for 
the  work  spent  on  friction  within  the  mechanbm  itself.  Considrra- 
tions  of  bulk  often  lead  to  an  even  earlier  release  of  theexpandiBg 
steam;  and  another  consideration  which  points  the  same  way  is  ttac 
when  expansion  is  carried  very  far,  the  losses  due  to  exchange  id 
heat  between  the  cylinder  and  the  steam,  referred  to  below,  tend 
to  increase.  Again,  since  experience  shows  that  the  most  cffickit 
engines  are  those  in  which  tne  process  of  isipansion  is  dhided  bio 
two,  three  or  more  stages  by  the  use  of  compounded  cylimVrv 
a  certain  amount  of  loss  is  to  be  ascribed  to  the  drops  in  pm^ue 
which  are  Ibble  to  occur  through  unresisted  expansion  in  the  traixfcr 
of  steam  from  one  vessel  to  another.  But  tne  chief  came  c4  Ion 
is  to  be  found  in  the  exchanges  of  heat  which  take  place  bctwees 
the  steam  and  the  metal.  In  each  cylinder  there  is  a  prom(^  of 
alternate  condensation  and  re-evaporation— condensation  daxjig 
the  period  of  admission,  when  the  steam  finds  itself  brought  ir:o 
contact  with  metal  which  has  been  chilled  by  evaporation  dunn{ 
the  preceding  exhaust  stroke,  and  then  evaporation,  when  ibe 
pressure  has  fallen  sufficiently,  during  the  later  stage  of  expanMor. 
as  well  as  durinjg  exhaust.  The  consequence  b  that  tbc  Mcacu 
though  supplied  in  a  dry 
state,  may  contain  some  20 
or  30  %  of  moisture  when 
admission  to  the  cylinder  b 
complete,  and  the  entropy 
dbgram  for  the  real  process 
of  expansion  takes  a  form 
such  as  b  -indicated  by  the  _ 
line  ^e'  in  fig.  14.  The  heat  q^ 
supplied  b  still  measured  by  pj^  j^ 

the    area    under    abc.      The  "    ** 

condensation  from  e  to  c'  occurs  by  contact  with  the  walb  of  tit 
cylinder;  and  though  part  of  the  heat  thus  abstracted  b  reaiared 
before  release  occurs,  at  c",  the  general  result  b  to  mala  a  brse 
reduction  in  the  area  of  the  diagram.  ^ 

46.  Exekantes  of  Heat  between  ike  Steam  and  the  J/ctel.— TV 
exchanges  of  heat  between  steam  and  metal  in  the  engine  cyhnder 
have  bnn  made  the  subject  of  an  elabociLtc  experimental  • 
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by  Professors  Callendar  and  Nioolaon  {Proe.  Inst.  C.K 
cxxxi.  147),  who  studied  the  cyclic  variations  of  temperature 
throughout  the  metal  by  means  of  thermo-electric  junctions  set 
at  various  depths.  They  found  that  the  range  of  temperature 
through  which  the  surface  of  the  metal  fluctuates  is  much  leas  than 
the  range  of  temperature  passed  through  by  the  steam;  the 
processes  of  condensation  and  re-evaporation  are  slow,  and  the  time 
IS  too  short  to  bring  the  surface  01  the  metal  into  anything  like 
equilibrium  with  the  steam.  The  amount  of  condensation  up  to 
the  point  of  cut-off,  as  inferred  from  the  heat  which  the  metal  takes 
up.  may  be  much  less  than  the  "  missing  quantity  "  or  difference 
between  the  steam  supplied  per  stroke  and  tlie  dry  steam  then  present. 
According  to  their  experiments,  this  discrepancy  is  accounted  for 
by  leakage  of  steam  past  the  valve,  direct  from  the  steam  chest  to 
the  exhaust,  and  they  surest  that  this  source  of  error  may  have 
been  present  in  many  estimates  of  initial  condensation  based  on 
determinations^  of  ^  the  miBsing  quantity.  This  may  explain  cases 
in  which  the  initial  condensation  has  apparently  been  excessive, 
but  large  amounts  of  initial  condensation  certainly  do  occur,  and 
constitute  the  most  potent  factor  in  making  the  real  performance 
of  the  engine  fall  short  of  the  ideal  standard.^ 

In  the  alternate  condensation  and  re-evaporation  of  steam  in  the 
cylinder  more  heat  is  given  to  the  metal  by  each  pound  of  steam  that 
is  condensed  than  is  taken  from  the  metal  by  each  pound  of  steam 
that  is  re-evaporated,  the  temperature  of  condensation  being  higher 
than  that  of  re-evaporation.  The  quantity  Hi— Hi,  namely,  the 
difference  in  the  heat  of  formation  at  the  two  temperatures,  repre- 
sents this  excess  of  heat.  Unless  this  is  in  some  way  abstracted 
from  the  metal,  the  process  cannot  occur.  Hence  the  action  of  the 
cylinder  walls  in  causing  alternate  condensation  and  re-evaporation 
to  occur  may  be  limited  by  imposing  conditions  which  prevent  or 
rcdu(x  the  abstraction  of  heat.  By  the  use  of  a  steam  jacket  the 
metal  may  be  prevented  from  losing  heat  externalljr,  and  may  even 
i)e  made  to  take  up  heat.  Under  these  conditions  the  action 
depends  on  the  fact  that  more  water  is  re-evaporated  than  is  con- 
densed. To  some  extent  this  is  a  necessary  result  of  the  work  done 
during  expansion,  which  (in  an  adiabatic  process)  would  make  the 
steam  beconw  wetter  as  expansion  proceeds,  and  would  therefore 
leave  more  water  to  be  evaporated  than  is  initially  condensed  by 
the  action  of  the  cylinder  walls.  But  it  is  important  to  notice  that 
anv  water  which  is  introduced  into  the  cylinder  along  with  the  steam 
will  be  an  important  factor  in  supplying  the  means  by  which  this 
thermal  balance  is  maintained.  Witn  steam  that  is  perfectly  dry 
before  admission  the  action  of  the  walls  takes  its  limit  from  the 
condensation  which  expansion  brings  about;  with  steam  that  is 
wet  before  admission  no  such  limit  applies.  Hence  the  importance 
of  having  steam  that  is  initially  dry.  To  secure  this,  no  method 
is  so  certain  as  to  give  some  initial  superheat  to  the  steam,  and 
hence  ariste  the  practical  advantage  wluch  even  a  imall  amount  of 
superheating  is  found  to  bring  about. 

^7.  Influence  of  ike  SUde-Valve.— To  a  considerable  extent  the 
slide-valve  itself  promotes  initial  condensation,  for  it  requires  that 
the  hot  steam  shall  enter  the  cylinder  through  a  passage  which, 
immediately  before,  was  chilled  by  being  usra  for  the  escape  of 
exhaust  steam.  The  use  of  entirely  distinct  admission  and  exnaust 
ports  and  valves  tends  towards  economy  of  steam,  partly  for  this 
reason  and  partly  because  it  allows  the  clearance  spaces  to  be 
reduced.  Accordingly,  we  find  that  many  of  the  best  recorded 
results  of  tests  relate  to  engines  in  which  each  cylinder  has  four 
separate  valves  of  the  Corliss  or  of  the  drop  type.  By  using  hori- 
zontal cylinders  with  admission  valves  on  the  top  and  exhaust 
valves  below,  the  further  advanta^  of  drainage  through  the  exhaust 
valves  is  steured.  Water  which  is  present  at  release  has  then  the 
chance  of  escaping  without  being  re-evaporated,  a  circumstance 
which  contributes  largely  to  reduce  the  exchange  of  heat  between 
the  working  substance  and  the  metal.  Thus  a  horizontal  triple- 
expansion  engine  with  drop  valves,  by  Messrs  Sulzer,  using  saturated 
steam  at  an  absolute  pressure  ot  160  lb  per  sq.  in.,  and  indicat- 
ing not  much  more  than  300  h.p.,  is'  reported,  in  a  test  by 
Professor  Stodola,  to  have  used  only  11*52  lb  of  steam  per  indioited 
borse-power-hour  (see  £ifn»tfer,  July  i,  1898;  also  summary  of 
trials  by  B.  Donkin,  ibid.,  Oct.  13,  l^}.  The  performance  in  this 
test  is  cGuivalent  to  nearly  69  %  ol  the  ideal,  an  exceptionally  high 
figure.  In  one  or  two  trials  of  larger  engines  even  this  performance 
has  been  surpassed,  11 'a  and  11  ^.^  lb  per  horse-power-nour  having 
been  recorded.  In  other  particulariy  favourable  records  of  trials 
the  consumption  of  steam  with  tripie-expanuon  engines  has  been 
found  to  lie  between  12  and  13  lb  per  horse-power-hour.  Some  of 
the  best  results  relate  to  slow-running  pumping  engines  fitted  with 
steam  jackets  on  the  barrels  and  on  the  covers  of  the  cylinders,  and 
may  be  taken  as  showing  how  influential,  in  a  long-period  engine, 
the  jacket  may  prove  in  reducing  the  evils  of  initial  condensation. 
In  the  mean  of  several  apparently  authoritative  trials  by  different 
observers  on  different  engines  the  consumption  of  steam  was  I3«9  lb 
per  hone-power-hour,  at  an  absolute  pressure  of  about  140  lb  per 
oq.   in.,   whkh  corresponds  to  66  %  of  the  ideal   performance. 

*  See  also  "  Report  of  Steam  Ei«ine  Research  Committee/'  Inst, 
Meek.  Eug.  (1905). 


It  should  be  added  that  these  figures  are  exceptional.  A  consump- 
tion of  13  or  14  tt>  of  st^m  per  horsc-power-hour  is  much  more  usual 
even  in  urge  and  well-designed  triple-expansion  engines ;  arM  with 
two-cylinder  compound  engines,  using  steam  with  an  absolute 
pressure  of  100  or  120  lb  per  sq.  in.,  anything  from  14  to  15  lb 
may  be  reckoned  a  good  performance. 

^8.  Su^keated  ^team.— The  advantage  of  superheated  steam, 
which  arises  mainly  from  its  influence  in  reducing  the  exchange  of 
heat  between  the  steam  and  cylinder  walls,  was  demonstrated  by 
the  experiments  of  Him,  and  as  early  as  i860  it  was  not  unusual  to 
supply  superheaters  Mrith  marine  engines.  But  the  practice  of 
superheating  was  soon  abandoned,  chiefly  on  account  01  difficulties 
in  regard  to  lubrication.  By  the  introduction  of  heavy  mineral  oils 
this  objection  has  been  removed,  and  a  revival  in  the  use  of  super- 
heating has  taken  place,  with  striking  effect  on  the  thermodynamic 
economy  of  engines.  Experiments  made  in  1892  by  the  Alsatian 
Society  of  Steam  Users  on  a  large  number  of  engines  diowcd  that 
superheating  effected  an  average  saving  in  coal  to  the  extent  of 
about  20%,  when  the  superheater  was  simply  placed  in  the  boiler 
flue,  so  that  it  utilized  what  would  otherwise  oe  waste  heat,  and 
about  12%  when  the  superheater  was  separately  fired.  In  those 
cases  the  steam  was  superheated  only  about  30**  to  45"  C.  above  the 
temperature  of  saturation,  but  in  more  recent  practice  much  greater 
amounts  of  superheat  have  been  successfully  applied.  Professor 
Schr&ter  has  tested  a  factory  engine  of  1000  h.p.,  using  steam  super- 
heated by  some  ^o*  C,  and  has  shown  that  this  amount  of  super- 
heat is  not  sufliacnt  to  prevent  some  of  the  steam  from  becoming 
condensed  on  the  walls  curing  admission  to  the  cylinder  {Zeitsckrift 
des  Vereins  deulscher  Ingenieure^  vol.  xl.,  1896).  It  follows  that  still 
larger  amounts  of  superheat  will  be  thermodyna  mically  advantageous. 
That  this  is  the  case  has  been  demonstrated  by  the  remarkable  results 
which  have  been  obtained  with  highly  superheated  steam  by  W. 
Schmidt  in  stationary  engines  and  locomotives.  Using  a  somewhat 
special  design,  Schmidt  has  shown  that  it  is  perfectly  practicable  to 
employ  steam  superheated  to  a  temperature  of  400*  C,  and  that  an 
efficiency  not  attainable  from  steam  in  any  other  way  is  thereby 
reached.  In  several  authentic  trials  of  Schmidt  engines  the  consump- 
tion of  steam  has  been  considerably  less  than  10  lb  per  indicated 
horse-power-hour — a  figure  which,  after  allowance  is  made  for  the 
heat  taken  up  during  the  process  of  superheating,  represents  a  better 
performance  than  that  of  the  best  engines  using  saturated  or  slightly 
superheated  steam.  It  has  been  found  that  the  consumption  of 
coal,^  in  the  boil«r  and  superheater  together,  need  not  exceed  li  lb 
per  indicated  horse-power  even  with  engines  of  small  power.  To 
attain  this  remarkable  result  it  is  of  course  necessary  that,  after  the 
hot  gases  from  the  furnace  have  passed  the  superheater,  a  further 
extraction  of  heat  from  them  should  take  place.  This  is  done  by  an 
economizer  or  feed-water  heater  of  peculiar  form,  consisting  of  a  long 
coil  of  small  pipes  which  maintain  a  circulation  of  hot  distilled  water 
through  a  closed  system  containing  an  external  coil,  which  forms  the 
heater  of  a  tank  through  which  the  feed-water  passes  on  its  way  to 
the  boiler.  Some  of  the  Schmidt  engines  adopt  the  principle  of 
single  action,  to  escape  the  necessity  of  having  a  piston-rod  and  gland 
on  the  side  which  is  exposed  to  contact  with  high-temperature  steam ; 
but  it  is  found  that  this  precaution  is  not  essential,  and  that  with 
glands  of  suitable  desi^  a  double-acting  pbton  may  be  used  without 
inconvenience,  and  without  risk  of  undue  wear.  In  some  instances 
Schmidt  transfere  to  the  nartially  expanded  steam  in  the  interme- 
diate receiver  a  portion  01  the  heat  wKich  is  conveyed  to  the  engine 
by  the  highly  superheated  steam;  and  when  this  is  done,  the  steam 
may  propeny  receive  a  still  higher  degree  of  initial  superheat. 
Accordingly,  thou8;h  the  initial  temperature  of  the  steam  may  be 
400*  C.  or  more,  this  is  reduced  to  about  320**  by  transfer  to  steam  in 
the  superheater  before  the  high-pressure  steam  is  admitted  to  the 
cylinder.  In  tests  by  the  present  writer  of  a  Schmidt  plant  indica- 
ting 180  h.p.,  in  which  this  device  was  employed,  the  steam 
was  superheated  to  397*  C.  and  10*4  lb  were  used  per  horse-power- 
hour.  In  this  triad  the  temperature  of  the  chimney  gases  was 
reduced,  by  the  use  of  Schmidt's  feed-water  heater,  to  175*  C,  and 
the  consumption  of  coal  was  1*31  tt)  per  indicated  horse-powcr-hour. 
In  another  trial,  of  a  larger  engine  with  steam  superheated  to  425"  C, 
the  consumption  of  steam  per  horse-power-hour  was  only  9-0  lb. 

49.  The  Indicator. — ^The  actual  behaviour  of  steam  in  the  cylinder 
of  a  steam  engine  is  studied  by  means  of  the  indicator,  which  serves 
not  only  to  measure  the  work  done  but  to  examine  the  operation 
of  the  valves  and  generally  toeive  much  useful  information  regarding 
the  action  of  the  engine.  The  indicator,  Vrhich  was  invented  by 
Watt,  and  improved  by  Richards,  is  a  device  for  automatically 
drawing  a  diagram  showing  the  pressure  at  all  points  of  the  piston  s 
stroke.  In  its  rnost  usual  form  it  consists  of  a  small  steam  cylinder 
fitted  with  a  piston  which  slides  easily  within  it  and  is  pressed 
down  by  a  spiral  spring  <A  steel  wire.  The  cylinder  of  the  indicator 
is  connected  by  a  pipe  below  this  piston  to  one  or  other  end  of  the 
cylinder  of  the  engine,  so  that  the  piston  of  the  indicator  rises  and 
falls  in  response  to  the  fluctuations  of  pressure  which  occur  in  the 
engine  cylinder.^  The  indicator  piston  actuates  a  pencil,  which 
rises  and  falls  with  it  and  traces  the  diagram  on  a  sneet  of  paper 
fixed  to  a  drum  that  is  caused  to  rotate  back  and  forth  through  a 
certain  arc,  in  unison  with  the  motion  of  the  engine  ptston.    In 
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must  be  proportional  to  the  change  of  steam  presauir  in  the  engine 
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convenient  usage  which  is  now  pretty  aenenl  the  name  **  Woolf 
engine  "  is  restricted  to  those  compound  engines  which  discharge 
steam  directly^  from  the  high  to  the  low  pressure  cylinders  without 
the  use  of  an  intermediate  receiver. 

55.  RjBcevMf  Engine. — An  intermediate  receiver  becomes  neoeasary 
when  the  phases  of  the  pistons  in  a  compound  engine  do  not  agree 
With  two  cranks  at  right  angles,  for  example,  a  portion  of  the 
discharge  from  the  high-pressure  cylinder  occurs  at  a  time  when  the 
low-pressure  cylinder  cannot  i>roi>erly  receive  steam.  The  receiver 
is  in  some  cases  an  entudy  independent  vessel  connected  to  the 
cylinders  by  pi^;  very  often,  however,  a  sufficient  amount  of 
receiver  volume  is  aJTorded  by  the  valve  casings  and  the  steam  pipe 
which  connects  the  cylinders.  The  recrivcr,  when  it  is.  a  distmct 
vessel,  is  frequenlly  jacketed. 

A  receiver  is  frequently  applied  with  advantage  to  beam  and 
tandem  compound  engines  Communication  need  not  then  be 
tnaintained  between  the  ht^h  and  low  pressure  cylinders  during  the 
whole  of  the  stroln ,  admission  to  the  low-pressure  cvlinder  is  stopped 
btcfore  the  stroke  a  completed^  the  steam  already  aamitted  is  allowed 
to  exnand  independently:  and  the  remainder  oif  the  discharge  from 
the  high-pressure  cylinaer  is  compressed  into  the  intermediate 
receiver.  Each  cjrlinder  has  then  a  definite  point  of  cut-off,  and  by 
varying  these  points  the  distribution  of  work  between  the  two 
cylinders  may  be  adjusted  at  will.  ^  In  general  it  is  desirable  to  make 
both  cylinders  of  a  compound  engine  contribute  equal  quantities  <^ 
work.  If  they  act  on  separate  cranks  this  has  the  effect  of  givih^ 
the  same  value  to  the  mean  twisting  moment  of  both  cranks. 

56.  Compound  Diagrams. — Wherever  a  receiver  is  Used,  care 
should  be  taken  that  there  should  not  be  a  wasteful  amount  of 
unrcMsted  expansion  into  it;  in  other  words,  the  pressure  in  the 
receiver  should  be  not  greatly  less  than  that  in  the  high-pressure 
cylinder  at  the  moment  of  release.    If  the  receiver  pressure  is  leas 
there  will  be  what  is  termed  "  drop  "  in  the  steam  pressure  between 
the  hi^h-pressure  cylinder  and  the  receiver,  which  will  show  itself 
in  an  mdicator  diagram  by  a  sudden  fall  at  the  end  of  the  high- 
pressure  expansion.    This  "  drop "  is,  from  the  thermodynamic 
point  of  view,  irreversible,  and  tlwaefore  wastef  uL   It  can  be  avoided 
Dv  selecting  a  proper  point  of  cut-off  in  the  k>w-preflsure  cylinder. 
When  there  is  no     drop  "  the  expan«on  that  occurs  in  a  compound 
engine  has  precisely  the  same  effect  in  doing  work  as  the  same  amount 
of  expansion  in  a  simple  engine  would  have,  provided  the  law  of 
expansion  be  the  same  m  both  and  the  waste  of  energy  which  occurs 
by  the  friction  of  ports  and  passages  in  the  transfer  of  steam  from 
one  to  the  other  cylinder  be  negligible.    The  work  done  in  either 
case  depends  merely  on  the  relation  of  pressure  to  volume  throughout 
the  process;  and  so  long  as  that  relation  is  unchanged  it  is  a  matter 
of  indifference  whether  the  expansion  be  performed  in  oiie  vessel  or 
in  more  than  one.    In  general  a  compound  engine  has  a  thermo- 
dynamk:  advantage  over  a  simple  engine  using  the  same  pressure 
and  the  same  expansion,  inasmuch  as  it  reduces  the  ecctiange  of 
heat  between  the  working  substance  and  the  cylinder  walls  and  so 
makes  the  process  cf  expansion  more  nearly  adiabatic    The  com- 
pound engine  has  also  a  mechanical  advantage  which  will  be  pre- 
sently described.   The  ultimate  ratio  of  expansion  in  any  compound 
engine  is  the  ratio  of  the  volume  of  the  low-pressure  cylinder  to  the 

volume  of  steam  admitted  to 
the    high-pressure    cylinder. 
Fig.   16  illustrates  the  com- 
bined action  of  the  two  cylin- 
ders in  a  hypothetical  com- 
pound engine  of  the  Woolf 
tvpe,  in  which  for  simplicity 
the  effect  of  clearance  is  ne- 
glected   and    also    the   loss 
of  pressure  which  the  steam 
undergoes  in  transfer  from  one  to  the  other  cvlinder.     ABCD 
is  the  indicator  diagram  of  the  high-pressure  cylinder.    The  exhaust 
line  CD  shows  a  falling  pressure  in  conseciuencc  of  the  increase  of 
volume  which  the  steam  is  then  undergoing  throueh  the  advance 
of  the  low-pressure  piston.   EFGH  is  the  diagram  of  the  low-pressure 
cylinder  drawn  alongside  of  the  other  for  convenience  in  the  construc- 
tK>n  which  follows.    It  has  no  point  of  cut-off;  its  admission  line 
is  the  continuous  curve  of  expansbn  EF,  which  is  the  same  as  the 
high-pressure  exhaust  line  CD,  but  drawn  to  a  different  scale  of 
volumes.    At  any  point  K,  the  actual  volume  of  the  steam  is 
KL  -f-  MN.    By  drawing  OP  eaual  to  KL  -f  MN,  so  that  OP 
represents  the  whole  vohimei  and  repeating  the  same  construction 

at  other  points  of  the  diagram,  we 
may  set  out  the  curve  QPR,  the  upper 
part  of  which  is  identical  with  BC, 
and  so  complete  a  single  diagram 
which  exhibits  the  equivalent  expan- 
sion in  a  single  cylinder. 
*  I  n  a  tandem  compound  engine  of  the 
receiver  type  the  diagrams  resemble 
^  those  shown  in  fig.  17.     During  CD 

grams.  Receiver  type,    pnasuie  cylinder.     D  and  G  mark 
the  point  of  cut-off  in  the  large  cylinder,  after  which  GH  shows  the 
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mdependent  expansion  of  the  steam  now  shot  within  the  large 
cylinder,  and  DE  shows  the  compression  of  steam  by  continued 
discharRe  from  the  small  cylinder  mto  the  receiver.  At  the  end  of 
the  stroke  the  receiver  pressure  is  OE,  and  if  there  is  to  be  no  "  drop  " 
this  must  be  the  same  as  the  pressure  at  C.  Diagrams  of  a  simuar 
kind  may  be  sketched  without  difficulty  for  the  case  of  a  receiver 
engine  with  any  assigned  phase  relation  between  the  pistons. 

57.  Adjustment  of  Work  and  "  Drop."— By  making  the  cut-off 
take  place  earlier  in  the  large  cjrlinder  we  increase  the  mean  pressure 
in  the  receiver;  the  work  done  in  the  small  cylinder  b  consequently 
diminished;  The  work  done  in  the  large  cylinder  is  correspondingly 
increased,  tor  the  total  work  (depending  as  it  does  on  the  initial 
pressure  and  the  total  ratk>  of  expansion)  is  unaffected  by  the  change. 
The  same  adjustment  serves,  in  case  there  is  "  drop,'  to  lessen  it. 
By  selecting  a  suitable  ratio  of  cylinder  volumes  to  one  another  and 
to  the  volume  of  the  receiver,  and  also  by  choosing  a  proper  point 
for  the  low-pressure,  cut-off,  it  is  possible  to  divide  the  work  suitably 
between  the  cylinders  and  at  the  same  time  prevent  the  amount  of 
drop  from  being  greater  than  is  practically  convenient. 

58.  Uniformity  of  Effort  in  a  Compound  Engine. — ^An  important 
mechanical  advantage  oelongs  to  the  compound  engine  in  the  fact 
that  it  avoids  the  eictreme  thrust  and  pull  which  would  have  to  be 
borne  by  the  piston-rod  of  a  ringle-cylinder  engine  working  at  the 
same  power  with  the  same  initial  pressure  and  the  same  ratio  of 
expansion.  If  all  the  expansion  took  place  in  the  low-pressure 
cylinder,  the  piston  at  the  beginning  of  the  stroke  would  be  exposed 
to  a  thrust  much  greater  than  the  sum  of  the  thrusts  on  the  two 
pistons  of  a  compound  engine  in  which  a  fair  proportion  of  the 
expansion  is  performed  in  the  small  cylinder.  The  mean  thrust 
throughout  the  stroke  in  a  tandem  engine  is  of  course  not  affected 
by  compounding ;  only  the  range  of  Variation  in  the  thrust  is  reduced. 
The  effort  on  the  crank-pin  is  consequently  made  more  uniform, 
the  strength  of  the  parts  may  be  reduced,  and  the  friction  at  slides 
and  iournals  is  lessened.  The  advantage  m  this  respect  is  obviously 
much  greater  when  the  cylinders  are  placed  side  by  side,  instead  of 
tandem,  and  work  on  cranks  at  right  angles.  As  a  set-off  to  its 
advantage  in  giving  a  more  uniform  effort,  the  compound  engine 
has  the  drawback  of  requiring  more  working  parts  than  a  simple 
engine  with  one  cylinder.  But  in  many  instances — as  in  marine 
engines— two  or  more  cranks  are  almost  indispensable,  to  give  a 
tolerably  uniform  effort  and  to  get  over  the  dead  points;  and  the 
comparison  should  then  be  made  octween  a  pair  of  simple  cylinders 
and  a  pair  of  compounded  cylinders.  Another  point  m  favour  of 
the  compound  engine  is  that,  although  the  whole  ratio  of  expansion 
is  great,  there  need  not  be  a  very  early  cut-off  in  either  cylinder; 
hence  the  common  slide-valve,  which  is  unsuited  to  give  an  early 
cut-off,  may  be  used  in  place  of  a  more  complex  arrangement.  The 
mochankral  advantage  of  the  compound  engine  has  long  beoi 
recognixed,  and  had  much  to 'do  with  its  adoption  in  the  early  days 
of  high-pressure  steam.  Its  subseouent  development  has  been  due 
in  part  to  this,  and  in  part  to  the  tnermodynamic  advantage  which 
has  been  discussed  above. 

59.  Ratio  of  Cylinder  Vi^umes. — In  a  two-cylinder  compound 
engine,  using  steam  at  80  to  100  lb  pressure,  the  large  cylinder  has 
3  or  4  times  the  volume  of  the  small  cylinder.  In  triple  engines 
the  pressure  is  rarely  less  than  150  lb;  the  low-pressure  cylinder  has 
generally  6  or  7  times^  and  the  intermediate  cylinder  af  to  2|  tiroes 
the  volume  of  the  high-pressure  cylinder.  In  naval  practice  the 
ratios  are  about  i  :  2^  :  5  for  a  pressure  of  160  lb  and  1  : 3-6  : 7  for  a 
pressure  of  350  lb.  In  the  mercantile  marine  the  engines  are  nor- 
mally working  at  full  power,  whereas  in  the  navy  most  of  the  working 
is  at  greatly  reduced  powers,  the  cruising  speed  requiring  very  much 
leas  than  the  full  output.  Consequently,  for  the  same  bouer  pressure, 
the  cylinder  ratio  is  made  less  in  war-ships  to  adapt  the  engines  for 
economical  working  under  cruising  conditions. 

60.  The  Distribution  of  Steam.--ln  early  steam  engines  the  distri- 
bution of  steam  was  effected  by  means  of  conical  valves,  worked  by 
tappets  from  a  rod  which  huns  from  the  beam.  The  slide-valve, 
the  invention  of  which  in  the  form  now  known  as  the  long  D-slide 


Fig.  18.— Horizontal  Section  through  Cylinder  and  VaNe-chest: 

showing  Slide-valve. 

is  credited  to  Murdock,  an  assistant  of  Watt,  came  into  general 
use  with  the  introduction  of  locomotives,  and  is  now  employed,  in 
one  or  other  of  many  forms,  in  the  great  majority  of  engines. 
The  common  slide-valve  is  illustrated  in  fig.  18,  which  also  shows 
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the  cylinder  and  the  ports  and  passages  leadins  to  its  ends.  The 
seat,  or  surface  on  which  the  valve  slides,  is  a  plane  surface  formed 
on  or  fixed  to  the  side  of  the  cylinder,'  with  three  ports  or  openiues 
which  extend  across  the  greater  part  of  the  cylinder's  width.  The 
central  opening  is  the  exhaust  port  through  which  the  steam 
escapes;  the  otners,  or  steam  ports,  which  are  narrower,  lead  to  the 
two  ends  of  the  cylinder  respectively.  The  valve  is  a  box-shaped 
cover  which  slides  over  the  scat,  and  the  whole  b  enclosed  in  a 
chamber  called  the  valve-chest,  to  which  steam  from  the  boiler  b 
admitted.  When  the  valve  moves  a  sufficient  distance  to  eithe** 
side  of  the  central  position,  steam  enters  one  end  of  the  cylinder 
from  the  valve-chest  and  escapes  from  the  other  end  of  the  cylinder 
through  the  cavity  of  the  valve  into  the  exhaust  port.  The  valve 
b  generally  moved  by  an  eccentric  on  the  engine  shaft,  which  is 
mechanically  equivalent  to  a  crank  whose  radius  is  equal  to  the 
eccentricity,  or  distance  from  the  centre  of  the  shaft  to  the  centre 
of  the  eccentric  sheave.  The  eccentric  rod  b  generally  so  long  that 
the  motion  of  the  valve  is  sennbly  the  same  as  that  which  it  would 

receive  were  the  rod  infinitely  long.  Thus  if 
a  circle  (fig.  19)  be  drawn  to  represent  the  path 
of  the  eccentric  centre  during  a  revolution  of 
the  engine,  and  a  perpendicular  PM  be  drawn 
from  any  point  P  on  a  diameter  AB,  the  distance 
CM  is  the  displacement  of  the  valve  from  its 
middle  position  at  the  time  when  the  eccentric 
centre  b  at  P.  AB  b  the  whole  travel  of  the 
valve. 
61.  Lap  and  Lead. — If  the  valve  when  in  its 
middle  position  did  not  overlap  the  steam  ports  (fig.  30),  any 
movement  to  the  right  or  the  left  would  admit  steam,  and 
the  admission  would  continue  until  the  valve  had  returned  to 
its  middle  position,  or,  in  other  words,  for  half  a  revolution  of 
the  engine.  Such  a  valve  would  not  serve  for  expansive 
working,  and  as  regards  the  relative  position  of  the  crank  and 
ecccntnc  it  would  nave  to  be  set  so  that  its  middle  position 
coincided  with  the  extreme  positbn  of  the  piston;   in  other  words, 


Fig.  19. 


Fig.  20. — Slide- Valve 
without  Lap. 


Fig.  21.— Slide- Valve 
with  Lap. 


the  eccentric  radius  would  make  a  right  angle  with  the  crank. 
Expansive  working,  however,  becomes  possible  when  we  give  the 
valve  what  is  called  "  lap,"  by  making  it  project  over  the  edges  of 
the  steam  ports,  as  in  fi^.  21,  where  o  is  the  "  outside  lap  "  and  i  b 
the  "  inside  lap."  Admission  of  steam  (to  either  ude)  then  begins 
only  when  the  displacement  of  the  valve  fnSm  its  middle  position 
exceeds  the  amount  of  the  outside  lap,  and  continues  only  until  the 
valve  has  returned  to  the  same  distance  from  'its  middle  position. 
Further,  exhaust  begins  only  when  the  valve  has  moved  past  the 
middle  by  a  distance  equal  to  «,  and  continues  until  the  valve  has 
again  returned  to  a  dbtance  i  from  its  middle  position.    Thus  on 

the  diagram  of  the  eccentric's  travel 
(fig.  22)  we  findt  by  setting  off  0  and  t 
on  the  two  sides  of  the  centre,  the  posi- 
tions a,  b,  c  and  d  of  the  eccentric  radius 
at  which  the  four  events  of  admission, 
cut-oflf,  release  and  compression  occur 
for  one  side  of  the  piston.  As  to  the 
other  side  of  the  piston,  it  is  only  neces- 
sary to  set  off  o  to  the  right  and  «'  to  the 
left  of  the  centre,  but  for  the  sake  of 
clearness  we  may  confine  our  attention 
to  one  of  the  two  sides.  Of  the  whole 
revolution,  the  part  from  a  to  6  is  the 
arc  of  steam  admission,  from  fr  to  e  is 
the  arc  of  expiansion,  from  c  to  d  the  arc  of  exhaust,  and  from  d  to 
a  the  arc  of  compression.'  The  relation  of  these,  however,  to  the 
piston's  motion  is  still  undefined.  If  the  eccentric  were  set  in 
advance  of  the  crank  by  an  angle  equal  to  ACo,  the  opening  of  the 
valve  would  be  coincident  with  the  beginning  of  the  pbton's  stroke. 
It  is,  however,  desirable,  in  order  to  allow  the  steam  tree  entrv,  that 
the  valve  be  alread)r  some  way  open  when  the  piston  stroke  Dcgins, 
and  thus  the  eccentric  may  be  set  to  have  a  position  Ca'  at  the  b^in- 
ning  of  the  stroke.  In  that  case  the  valve  is  open  at  the  beginning 
of  the  stroke  to  the  extent  mm',  which  is  called  the  "  lead.  The 
amount  by  which  the  angle  between  Ca'  (the  eccentric)  and  CA  (the 
crank)  exceeds  a  right  angle  is  called  the  anrular  advance,  this  being 
the  angle  by  which  the  eccentric  is  set  in  advance  of  the  position  it 
would  occupy  if  the  primitive  arrangement  without  lap  were  adopted. 
The  quantities  lap,  lead  and  angular  advance  (9)  are  connected  by 
the  equation 

outside  lap-1-Icad  >■  half  travel  X  cos  9. 
An  effect  of  lead  is  to  cause  preadmission^  that  is  to  say.  admis- 


FlG.  32. 


sion  before  the  end  of  the  back  stroke,  whk:h,  toectlier  with  the 
compression  of  steam  left  in  the  cylinder  when  the  exhaust  port 
closes,  produces  the  mechanical  effect  of  "  cushioning,"  to  which 
reference  has  already  been  made.  To  exanune  the  distributioa  of 
steam  thr%>ughout  the  piston's  stroke,  we  may  now  draw  a  aide  to 
represent  the  path  of  the  crank  pin  (fig.  23,  where  the  dotted  hata 
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have  been  added  to  ^ow  the  assumed  configuration  ol  piiftoo, 
necting-rod  and  crank)  and  transfer  to  it  from  the  former  diagrua 
the  angular  positions  a,  b,  c  and  d  at  which  the  four  events  occur. 
To  facilitate  thb  transfer  the  diagrams  of  eocentric  path  and  of 
crank-pin  path  may  by  a  suitable  choice  of  scales  be  drawn  of  the 
same  actual  sfase.  Then  by  projecting  these  points  on  a  diasieter 
which  represents  the  piston's  path,  by  circular  ares  drawn  with  a 
radius  equal  to  the  length  of  the  connecting-rod,  we  find  p,  xht 
I»sition  of  the  piston  at  which  admis- 
sion occurs  during  the  back  stroke, 
also  q  and  r,  the  position  at  cut-off 
and  release,  during  the  stroke  which 
takes  place  in  the  direction  of  the 
arrow,  and  «,  the  point  at  which 
compression  begins.  It  b  obviously 
unnecessary  to  draw  the  two  circles 
of  figs.  22  and  23  separately;  the 
single  dbgram  (fig.  2^)  contains  the 
solution  of  the  steam  distributbn  with 
a  slide-valve  whose  laps,  travel  and 
angular  advance  are  known,  the  same  drdc  serving,  on  two  scaks. 
to  show  the  motion  of  the  crank  and  of  the  eocentnc 

Zeuner's   Diagram. — ^The    graphic    coostnictiimi    most    vsosBy 
employed  in  slide-valve  investigations  b  the  ingenioas  diagrza 

{>ublisried  by  Dr  G.  Zeuner  in  the  Cmling/tnieur  in  1856.*  On  the 
ine  AB  (fig.  25),  which  represents  the  travel  of 
the  valve,  let  a  pair  of  circles  (called  valve- 
circles)  be  drawn,  each  with  dbmeter.  equal 
to  the  half  travel.  A  radius  vector  CP,  drawn 
in  the  direction  of  the  eccentric  at  any  instant, 
b  cut  by  one  of  the  circles  at  Q,  so  that  CO  re- 
presents the  corresponding  displacement  of  the 
valve  from  its  middle  position.  That  this  is  so 
will  be  seen  by  drawing  PM  (as  in  fig.  19)  and  Fk:.  95. 

joining  QB,  when  it  is  obvious  that  CQ»*CM, 
which  is  the  displacement  of  the  valve.    The  line  AB  with  the  aide 
on  it  may  now  be  turned  back  through  an  angle  of  90* -^^  (f  being  the 
angular  advance),  so  that  the  valve-circhss  take  the  positioa  '*^ — 
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Fig.  a6. — Zeuner's  Slide- Valve  Diagnnu 

to  a  larger  scale  in  fig.  26.    This  makes  the  directioa  of  CQ  (tte 
eccentric)  coincide  on  the  paper  with  the  simultaneous  directwa  of 
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Fig.  27. 


the  crank,  and  henoe  to  find  tbe  diiplaoeraent  of  the  valve  at  any 
podtion  ciif  the  cranK  i>e  have  only  to  draw  CQ  in  fig.  a6  parallel 

to  the  cnnk,  when  CO  representa  the 
displacement  of  the  valve  to  the  acale 
on  which  the  diameter  of  each  valve 
circle  lepreaents  the  half -travel,  of  the 
valve.  CQ»  is  the  valve  displacement 
at  the  b^nninsof  the  stroke  shown 
by  the  arrow.  Draw  circular  arcs  ah 
and  ed  with  C  as  centre  and  with  radii 
equal  to  the  outside  lap  0  and  the 
inside  lap  i  respectively.  Ca  is  the 
position  of  the  crank  at  which  pce- 
adnussion  occurs.  The  lead  is  a^Q^ 
The  fcreatest  steam  opening  is  aiB. 
The  cut-off  occura  when  the  crank  has 
the  direction  Cb.  Ce  is  the  position 
of  the  crank  at  release,  and  Cd  marics  the  end  of  the  exhaust. 

6t.  In  this  diagram  radii  drawn  from  C  mark  the  angular  positions 
of  the  crank,  and  their  intercepts  by  the  valve  circles  determine 
the  corresoonding  displacement  of  the  valve.  It  remains  to  find  the 
corresponding  displacement  of  the  piston.  For  this  Zeuner  employs 
a  8ujM>lementary  graphic  construction,  shown  in  fig.  aj.  Here  ab 
or  aV  represents  Uie  connecting  rod,  and  be  or  b'c  the  crank.  With 
centre  c  and  radius  ac  a  circle  ap  is  drawn,  and  with  centre  h  and 
radius  ab  another  drcle  aq.  Then  for  any  position  of  the  crank,  as 
cb*.  the  intercept^  between  the  circles  is  easily  seen  to  be  equal  to 
oaf,  and  b  therefore  the  distance  by  which  the  piston  has  moved 
from  its  extreme  position  at  the  beginning  of  the  stroke.  In  practice 
this  diagram  b  combined  with  that  of  fig.  36,  by  drawing^  botn  about 
the  same  centre  and  umng  different  scales  for  valve  and  piston  travel. 
A  radius  vector  drawn  from  the  centre  parallel  to  the  crank  in  any 
position  then  shows  the  valve's  displacement  from  the  valve  s 
middle  position  by  the  intercept  CO  of  fig.  a6,  and  the  piston's 
dbplacement  from  the  beginnmg  of  the  piston's  motion  oy  the 
intercept  pqd^.  27. 

64.  In  the  figures  which  have  been  sketched  the,  eventa  refer 
to  the  front  endof  the  cylinder,  that  is,  the  end  neatest  to  the  crank 
(see  6g.  13).  To  determine  the  events  of  steam  distribution  at  the 
back  end,  the  bp  drcles  shown  by  dotted  lines  in  fig.  a6  must 
also  be  drawn,  Ca'  being  the  outtlde  kp  for  the  back  end,  ami  G/ 
the  inside  bp.  These  bps  are  not  necewarily  equal  to  those  at  the 
other  end  oi  the  valve.  From  the  dbgrams  it  will  be  seen  that, 
specially  with  a  short  connecting-rod,  the  cut-off  and  release  occur 
earlier  ami  the  compression  bteir  at  the  front  than  at  the  back  aid 
if  the  bps  are  equal,  and  a  more  svmmetrical  steam  distribution  can 
be  produced  by  making  the  inside  bp  greater  and  the  outside  bp 
less  on  the  side  which  leads  to  the  front  end  of  the  cylinder.  On 
the  other  hand,  an  unsymmetrical  distribution  may  be  desirable, 
as  in  a  vertical  engine,  where  the  wei^t  of  the  piston  asnsts  the 
steam  during  the  down-stroke  and  resists  it  during  the  up-stroke, 
and  thb  may  be  secured  by  a  suitabte  inequality  in  the  bps. 

65.  By  varying  the  ratio  of  the  bps  o  and  «  to  the  travel  of  the 
valve,  we  produce  effects  on  the  steam  distribution  which  are 
readity  traced  bv  means,  of  the  diagram.  Reduction  of  travel 
(which  b  equivalent  to  increase  of  both  o  and  i)  gives  bter  pce- 
admiarion,  earlier  cut-off,  bter  release  and  earlier  compression;  the 
ratios  of  expansion  and  oif  compression  are  both  increased.  Inciease 
of  angular  advance  accelerates  all  the  events  and  causes  a  slight 
increase  in  the  ratio  of  expansion. 

66.  In  designing  a  slioe-valve  the  breadth  of  the  ateam'  polta 
in  the  direction  01  the  valve's  motion  b  determined  with  reference 
to  the  volume  of  the  exhaust  steam  to  be  discharged  in  a  given  time, 
the  area  of  tiie  ports  being  generally  such  that  the  mean  vebdty 
of  the  steam  dunng  discharge  b  less  than  100  ft.  per  second.  The 
travel  b  made  great  enough  to  keep  the  cylinder  port  fully  open 
during  the  greater  part  of  the  exhaust;  for  thb  purpose  it  b  if  or 
3  times  the  breadth  of  the  steam  port.  To  facSiitate  the  exit  of 
steam  the  insde  bp  b  always  small,  and  b  often  iranting  or  even 
negatm.  During  admission  the  steam  port  b  rarely  quite  on- 
covered,  especially  if  the  outside  lap  b  brge  and  the  tra^  moderate. 
Large  travel  has  the  advantaae  01  giving  freer  ingrns  and  egress  of 
ateam,  with  more  sharply-defined  cut-off,  compresnon  ami  release, 
but  thb  advantage  is  secured  at  the  cost  of  more  work  spent  in 
moving  the  valve  and  more  wear  of  the  faces.  To  lessen  the  neoea- 
aary  travel  without  reducing  the  area  of  steam  ports,  double-ported 
valves  are  often  used.   An  example  b  shown  below.in  fig.  30. 

67.  JSewTMl  ^  Malum  with  SUda-Yahf.— The  eccentric  must 
'  in  advance  of  the  crank  by  the  angb  90*  +'*  as  in  fig.  38, 

where  CK  b  the  crank,  ami  CE  the  co^^eqxrading 
y^  /*  position  of  the  eccentric  when  the  engine  n  running 
m  the  direction  of  the  arrow  o.  To  set  the  eoysine 
in  gear  to  run  in  the  opposite  direction  (b)  it  b 
only  necessary  to  shift  the  eccentric  into  the  pbntion 
CE',  when  it  will  still  be  90* -4-9  in  advance  of  the 
crank.   In  the  older  engines  thb  reversal  was  effected 
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Fig.  38. 


by  temporarily  disengaging  the  eccentric-rod  from  the  valve>rod, 
working  the  valve  by  hiand  until  the  crank  turned  back  through 
•a  ange  equal  to  ECE',  the  eccentric  meaaiHute  remaining 


at  rest,  and  then  reengaging  the  gear.  The  eccentric  sheave, 
instead  of  being  keyed  to  the  shaft,  was  driven  by  a  stop 
fiixed  to  the  shaft,  which  abutted  on  one  or  other  of  two 
shoulden  projecting  from  the  sheave.  In  some  modern  forms  of 
reversing  gear  means  are  provided  for  turning  the  eccentric  round 
on  the  Shalt,  but  the  arrangement  known  as  the  link-moiion  b  now 
the  most  usual  gear  in  locomotive,  marine,  Ending  and  other 
engines  which  require  to  be  often  and  easily  reversed. 

68.  Link^Motion. — In  the  link-motion  two  eccentrics  are  used, 
and  the  ends  of  their  rods  are  connected  by  a  link.  In  Stephenson's 
link-motion — the  earliest  and  still  the  most  usual  form — the  Unk 
b  a  slotted  bar  or  pair  of  ban  curved  to  the  same  radius  as  the 
eccentric  rods  (fig.  2ro),  and  capabk  of  being  shifted  up  or  down  by 
a  suspension  rod.  Toe  valve-rod  ends  in  a  block  whidi  slides  within 
the  Imk,  and  when  the  link  b  placed  so  that  thb  bkxk  is  neariy  in 
line  with  the  forward  eccentric  rod  (R.  fig.  29)  the  mdve  moves  in 


Flo.  ^-Stephenson's  Link-Motion. 

neariy  the  same  way  as  if  it  were  driven  directly  by  a  single  eccentric 
Thb  b  the  portion  of  "  full  forward  aear.'  in  "  full  backward 
gear."  on  the  other  hand,  the  link  b  pulled  up  untO  the  block  b  in 
nearly  a  line  with  the  backward  eccentric  rod  R'.  The  link-motion 
thus  gives  a  ready  means  of  revernnp;  the  enrine— but  it  does  more 
than  this.  By  setting  the  link  in  an  mtermediate  position  the  \dXy^ 
receives  a  motion  nearly  the  same  as  that  which  would  be  given  by 
an  eccentric  of  shorter  radius  and  of  greater  angular  advance,  and 
the  effect  b  to  give  a  distribution  of  steam  in  which  the  cut-off  b 
earlier  than  in  lull  gear,  and  the  exi>anaon  ami  comprestton  are 
greater.  In  mid  gear  the  steam  distribution  b  such  tnat  scarcely 
any  work  b  done  in  the  cylinder.  The  movement  of  the  link  u 
effected  by  a  hand-lever,  or  by  a  screw,  or  (in  brge  engines)  by 
an  auxiliuy  steam  engine.  A  usual  arrangement  of  hand-lever, 
iffrrt*'*'***  in  fig.  39,  has  given  rise  to  the  pnrase  "  aotchiqg  up," 


Fig.  30.— Cooch's  Link-Motkm. 

to  describe  the  setting  of  the  link  to  give  a  greater  degree  of  acput- 
sion. 
In  Gooda's  link-motkm  (fig.  30)  the  link  b  dot  moved  np  in 


Fig.  3i^^Allan's  Link-Motkm. 

shifting  from  forward  to  backward  gear,  but  a  radius  rod  belweca 
the  valve-rod  and  the  link  (which  b  curved  to  suit  thb  radius  rod) 
b  raised  or  lowered — a  pbn  which  has  the  advantage  that  the  bad 
b  the  same  in  sill  gears.  In  Allan's  motion  (fig.  31)  the  change  of 
gear  b  effected  partly  by  shifting  the  link  and  partly  by  shitting 
a  radius  rod,  and  the  link  b  straight. 

69.  Grapkic  SoltUUm  0/  Linkruotien, — ^The  movement  of  a  valva 
driven  by  a  link-motion  may  be  very  fully  and  exactly  analysed  by 
drawing  with  the  aid  of  a  template  the  positions  of  tne  centre  line 
of  the  unk  corresponding  to  a  number  01  successive  positions  of  the 
crank.  Thus,  in  ^.  3a,  two  dicubr  arcs  passing  tnrough  a  and  <* 
are  drawn  with  E  ukTE'  as  centres  and  the  eccentric  rods  are  radiL 
These  are  lod  of  two  known  points  of  the  link,  and  a  third  k>cus  b 
the  drcb  a  in  whbh  the  point  of  sus^nsion  must  lb.  By  (Jadng 
on  the  paper  a  tempbte  ot  the  link,  with  these  three  points  marked 
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^iP'' 


s  ol  the  Udk  b  rodily  fomd.  ud  bgr  icpeatiai 

■Idivrun 


a  Ibe  dupluancnu  o(  Ibt  nivc. 


of  Ibe  coaaDic*  >  diifnia 

(Hth  of  the  vmhw'i  t 

Ivc,  ud  dubls  the  D 

•hawn  lo  *  lujer  acile  in  uoUn 


— . mount  ol  ilottini  or  ilidinr  mock 

block  in  the  link.    In  s  wcU-deognHt  fOr  this  •lidini  it  n 
■  minlmmn  Cor  that  poiitio'n  o[  Uk  ru  in  whicli  die  en) 

onuKcud  to  tbs  linli  at  the  end  o(  tlw  link  neat  the  (ami 

trie,  to  reduce  thla  lUdlac  wbeo  tin  ovine  ia  in  Eorward  ^ 

JO.—Railtl  Gtn. — Many  (omu  of  lear  tor  imning 

vuyinf  eapaufon  iiavc  been  deviled  witE  the  object  of  eaca 


.   .     .     jbe  axtips  R    (fir.  14)-     In  tbr  eiani 

jd  P  ia  beyond  Q.butT  may  be  brtwtcn  Q  and  tbc  en 

(la  in  fiC;13).  in  whicG  caae  the  oanlric  ii  act  at  iSo*  irom 
cnoii.  Thii  gar  haa  been  applied  in  a  number  of  dui 
enginea.  In  Joy'i  gear,  which  ia  eneoaivdy  uaed  in  locoinotii 
DO  eccentric  li  reqiured;  lad  the  rod  corrnpontlini  to 
ectmtric  rod  In  Haclcworth'a  eear  receiva  ita  mctjon  from 
p^nl  ia  the  onnaccing  rod  by  the  tinlcaee  ihovn  in  fie-  35.  ant 
either  ampended.  aa  in  Minball'a  lam.  by  a  rod  nhoic  luipmi 

in  Hac1cworth'a,bya  aJot'guide  irhoie  iDclip**!""  «  t^v^^n^  I 
36A0W1  Joy'i  gear  aa  anilied  to  a  kcomi 

ing-^d  AE.    C  ia  the  crank -pin.  b' 


.E^ideE 


Waldcw 


of  radiai  gear  vwy  lar^y  uied  in  loconK^i 
AnflnpTir  of  ^Europe,  la  the  Welacbaert  ■«    ......».hw. 

:rof*-head  thnHjgh  a  rrducing  lever,  ioai 
>  eccentric  tat  at  right  anglei  to  the  cranli 
rocking  link.    Rtxtaiat  la  aOecud  by  ahifiiii 


Manhall't  ValK-Cnr. 

-When  the  ibtiibniiDn  c4  Maa 

ne  the  an  of  the  crank'a  K*Ba 

equal  to  the  are  durn*  vkia 

a  Ibe  aUde-valvc  ■wU  giit  aa 


Fu.  }j.— Diagrui  of  Jay'a  VaKc-CMr. 

n  amcnini  of  coDipreaaian  If  it  veic  made  to  cm  ftf  Ae  nfi^ 
m  eailier  than  aboiil  half        ■        ■■  ...... 


Fio.  37.— Eiqianaion- Valve  on  t^  of  Main  S&de-Vahe. 
In  the  other  tbcenaoBon-valve  ilidea  on  the  tedi  ol  ik  ^ 
•lide-valve.  vblch  ia  plovidtd  with  Ihini  ■  -    - 
:  opens  and  cloaea     Fig.  37   ' 
ofthia  type.    Hen  the  ti 
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ifuTuin 


_ _. ^ vilvea tbe tdjmtiiMat 

-DuvnlBitlv  mute  by  vuying  Ibe  travel  ol  (be  valve,  wfaicb 
by  conDCcan*  Lt  to  ita  ecceatrie  ibnugb  a  link  whjcb  esv 
Wrb  d' variable  ln[tlL 

_  _irj L_ fjy  fitted  witb  a  itJEiun-tight  nne,  which 

(inni  lbs  gi™tiT  pMl  of  the  b»cli  ol 

..«'o(iht«^-c'—  - 
•t  Ihcbuk  of  the . 

..   _k  Wild  fittrd  on  'tbe  6» 
I    ported  iliilc 


Tie  ■al\ ,. 

of  ■  iDcUng  c^rfinder.  Tliia  Un 
■Uding  Botioa  »  my  uual  in  iMtknaFy 
eo^iHB  fitted  witb  Corloe  nar,  in  whkh 
CMO  (ow  dtekiet  ncUiK  Jidat  an  com- 
■unly  emplayed  to  effect  the  ftajn 
dlHribiitioii,  one  fivinf  adniieiioii  end 
OIK  el^riflfl  *»^*"**  at  4acta  end  ol  the 
cylln3«. 

7^  DatbU-Biat     fdbt.— la    muy 


f'5:.V 


the  Comish  or  double-beat  type  (Ae-  41). 
In  wnicn  aqiuuiifnini  'k  eecund  by  the  lue  of  two  conlcu  facet 
wbich  open  or  ckjae  together^  la  Comiih  punpinr  en^Dea,  which 
iwlain  the  eiBgle  action  of  Watt't  eaily  engine,  iGrtc  double-tal 
valvca  are  Hied,  aa  atcam-vaivei  cqul]ibrlun<vaK«  and  ohauat- 
valve  leapectMy.  Tbeae  are  datBl  by  tappett  on  a  rod  moving 
with  tbe  bean.  Dot  are  opened  by  mcana  of  a  device  called  a 
cataract,  arhich  acta  aa  IdIIowb:  The  cataract  b  a  amall  pump 
with  a  ncigfated  pluncn.  diachacging  fluid  throLgh  a  Bop-cncL 
which  can  be  ■djuiled  by  hand  when  it  ii  deuTed  to  aim  ihc  apenl 
of  the  engine.    The  vested  plunger  ia  raiacd  by  a  rod  froni  the 


depending  on  tbe 

■mke  then  Dcda 
>ckxed:  Ihkia 


le  BtDp^rvck  ia  opened.    When 


dOM  dinEtJy  by  tha  m 


abo,  at  a  later  p^t  la  tht 

cqidUbrhtm-valve  ia  Dpeaed. 
•--:—■     Wbi^cs 


racttaraiaed.   WfcaflL completed.               _-/L^__ 
the  platan  panaca  until  tbe  cataract         g ^  r""*^ 

the  next  "  out^laor  "  atroke  begina.  |  S\ 

gX^Ppl)™!  •  cataract  to  the  equQ-  I  ff         f^n^JI  I 

[briuu-valve  alao.  a  pauaa  la  inini-  L  f         IP  If 

ducedattheendoftlE-oiitdcnT"  ~  II  T 

atroke.    Pauaea  have  th>  adnntagn 


f  ^vii«ih 

f  aliinnngl 


amouDt  of  work  done  by  the  aieam  in  tbe  cyHndee  la  adapted  10 
the  amount  of  eatenial  work  demanded  of  the  en^oe.  Even  in 
caaca  wbBV  the  donand  for  work  ia  Aialbly  UDifofni,  fluctuationa 
in  bDiler-preHure  atill  maka  legulatiDn  neceaaary.  Cenerally  tbe 
mcem  at  grnrmunent  alma  at  regularity  of  apced;  occaaionaUy, 
Ewwenx,  it  la  lome  other  conditioa  of  running  that  ia  "■'"^■"^ 

methcxla  of  refjulating  mn  eitber  (a)  to  ■ 


Theordb     , 
teta  a  thmtle-valve 


r by  opeaing  or  dwig  more  or 

can  the  toiler  and  the  engine,  or  {b}  to 
admitted  to  the  cyUnder  by  varyinf  the 
pomt  u  cm^iai.  1  na  njaDir  plan  waa  Introduced  by  Watt  and  ia 
Bin  common,  aapadally  in  email  englnea.  The  accond  plan  Ot 
regulatmg  ia  fBDoaDy  pnfarnd.  eneoally  vhea  tba  aa^ne  la  nb- 
iect  to  lun  wiatioiM  of  load.  Within  cntaiB  Qmha  ngulation 
by  ritbg  plan  can  be  afiactad  by  band,  but  (or  tbe  finer  adjuaynt 

govemofi  an  commonly  nf  tbe  aiunfutal  type:  a  pair  of  maaaq 
rwohinf  about  a  ainndla  vhicb  ia  dnvco  by  tba  cngiiH  are  Vuft 

oontroUuig  force  ia  no  longer  abic  to 

"  "■" '""' — In  their  former 

ntll  the  eon- 

.  -jffidently  iocnaaed,  and 
they  act  oa  the  rcgulai"' 
which  may  be  a  tSroii! 
form  of  ai 


mill^' — 
ofti* 


■a  giverL  by  [^aong  a  areight  on  tbe 
colUr  [Eg.  u).  Tbia  la  equivalent  ._  ._ 
cnaalat  the  iMtiU  of  the  ballt  witbout 
altering  their  iKUf.  Id  other  goyeraora  tba 
caatn>lling  fom  ia  wboUy  or  partly  produced 
by  ipnnga.  The  uae  of  ^irbvi  to  provide 
conunlling  (on«  aUowB  the  a^  -*  — •■— 
to  be  honnmt  " 


radiut  towarda  the  ails  ol  revnluiion.    Then, 
if  M  be  tbe  man  of  (he  ball,  a  tl»  number  of  1 
and  r  the  ladiii*  of  the  ball'a  path,  thi 
equilibriuiB  when  F-4>'iiVM  (in  abaolui 


ivmor  ahould  be  atablc.  F 
Lbe  balla  move  outwarda. 
intaioi  a  alriclly  conaunt 
the  boiler  («e^wie  or  the 


roiS  ia  changed,  1.  «a ....,  . r-~- j  "i^Iiiii, 

leir  diai^aced  poaition  only  by  virtue  of  a  pcrmaneni 
■e  apeed.  Tbe  maarnium  range  ol  apeed  dtpenda  « 
of  change  o<  awhkh  auffitea  to  alter  the  cooijuiatboa 
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ot  tbc  teiBoei  tion  tb*  podtioB  vldcli  ^vm  na  ucuiHwpcily 
the  poatkm  whkhilvufulliiaift-Aipfity.ftDdibcfDvcniar  um 
to  be  iMihivc  if  dJi  naft  It  ■  uriU  Irudss  tl  a. 

To  find  the  GoafifanUin  which  the  iDvenur  win  MMuat  Kt  m 
puticiilv  ipeed.  or  the  tpecd  conapoBOiiif  to  a  paftjculir  ODDfiguE 
tlon,  it  k  only  mij  to  detenniiie  the  vbr 

towutli  the  udi  for  vmrioui  value*  ol 


I  tboviaa  the  retuioa  of 
J  nine  of  p  ■et  up  u. 

Join  OC.  The  pofm  (. 
Fve,  determins  tbe  vxiuc 
11  r*volv«  at  the  anitned 
.  and  the  value  ol  < 


"•■ »     SS^"  A"«i'".'»''<iJ'S- 

C.  ud  tbei  ■•  -  QC/4IVM..  The  aeiuibility  of  the  govcniiH 
deicrmiaed  by  taldna;  poinia  a  aod  b  contapoodin^  (a  fuU  its 
aod  no  ateam  Rapectively)  aad  dravrinir  Una  thniufh  thrm 


B  F  +  ^  and  y  --/  mpect- 


ii  aublr  [hroughout  iti  whole 
cr  KTwUcnt  chaD  aoy  line  drvwn 

ilt  andiafjaaij,  die  controUing 


79.  /wcbsninn— If,  wbeo  tl 

orce F duDfet proportionally    .,  .  .  _, 

[a  other  worda,  tbe  equiUbriuoi  of  the  lovettur  ii  then 
AA  revolve  in  equilTbriuni  at  oDe.  and  only  at  one.  apeci 
ipeed  It  agumea,  iddiflcicntly,  any  one  of  ici  ponible  coal 


When  the  dejiuad  for  pcnrcr  aoddenly  Ullv  the  tpetd  n 


HEI,' 


■dve  regulation  k  repented  in  tbe  oppoaite  dkv^ioa. 

inxd  oacinallaa  k  OHiacqiieDtly  aM  up.    TIk  tfeei  ■ 

-^. jy  the  Bumeiitum  which  the  sovcnur  balk  angnin  in 

beina  dUplaccd.  HuBtlof  k  to  be  avoided  by  civiag  the  tuimaa 
1  fair  depee  of  alaUlily,  by  icduoDg  aa  far  aa  powble  the  uu: 

to  the  diaj^acement  of  the  EOVtmor,  which  prcventa  the  dii^Aice^ 
ment  from  occurriof  too  BuddeaJy,  without  afieciiiv  the  uJliBav 

lurniibed    with   a   lUlk-ftl,   which    k   a   hydraulic    or    pmmatir 

looaely  i^^^&r  wh^k'sU^d^h  oQ  or'witfai^""' 

So.  Kanlaliim   by  Ok   GmerKr   sf  Ok   SlrcmSafpty:    Tkr^i- 
Fafcit,— The  ihmttk-valvB,  aa  intrriducod  by  Wall, 1-;— ■- 


When  teguiatior 

valve  of  cbc  alkk-valve  tn* 

changipg  the  travel  <4  the 

acts  by  ahimoE    ...  ,..  . 

BO  changiofl  ita  anfularadi . 

8j.   JW^Cbu.— In  krjw 


Tbe  ilighieac  nrktio 
nnffe;  Eence  ita  aenail 


ibilily  kindeliait 


Fio.  4J. — CotUh  Eb^ko,  with  Spencer  tnglk  TttinCear. 

trip-«ar,  theearljeatlypeof  irM 
Corlua(iei1-I«g8),Df  I'mvideni 


__ in  of  atability 

If  violent  change  ia  the  supply  of  steam,  capernally  when 

or  wheit  the  influence  of  (he  governor  tahea  much  thne  to  be  felt 
by  the  engine.    An  ovvr-aenaitive  governor  k  liable  to  fail  into  a 

autc  of  OKilktion  oiled  lm»ti  -     '"" ' ■-     '  —  ' 

beglu  to  be  felt,  however  mdil 

eloaing  a  tfarottle-vvlve,  the  euEi 


.U.SJt.   IntheCortiBiy 


piece,  hut  are  closed  by  tpri 

is  o|Kned  by  the  rcdprocati 
cut-ofi  k  gaiw  to  be  early  1 

admlsaioB.  and  then,  when ...,  ^^^- ,---.-- 

•uddcniy.  The  Indicator  tUagram  o(  a  Corliss  engine  coBsequrilj 
hat  a  neatly  horiiontal  admiiaion-line  ud  a  sharply  de&ned  cat^if- 
Genermlly  the  valvea  o(  Corlka  engines  an  cyUndnal  phua  n»«i« 
in  hollow  ntindrical  anta  widch  extend  aciva  the  vidlh  uf  ik 
cytinder.  Often,  however,  th*  admisHon-vilves  in  tr^pccar  enrs" 
anoftbtdiak. .-^— . .-r ._ 


'emor.  iW  admkBiie-iihe 
ith  equal  rapidity  whetba  the 
: --•- or«ii  dtwiMthr 


■Uatiiw  imnl 


.„o("lbecyKr3H! 

Wfiit<p1ale»  bdiind  A. 

—  - ilbni  of  ipced  wliicli 

is  the  bdbncH  of  the  govenior 
to  crKck,  tncTV  ant  varialiaiii  wittijn  cacb  eiPEle  stroke  due  to  the 
varying  rate  at  which  work  [i  <lone  on  the  crankshaft  durina  its 
revolution.  To  limit  these  is  the  funclioo  of  the  Bywhed.  which 
acts  hy  fonning  a  reservoir  of  cneray  to  be  drawn  npon  durinf  those 
pans  oE  the  revolution  in  which  the  work  done  on  the  shait  u  less 
than  Ibe  work  done  by  the  shaft,  and  to  take  up  the  surplus  in  those 
paru  of  (he  levolutKKi  in  which  the  work  done  on  the  shaft  is  gnater 
than  the  work  done  by  it.  This  alEemate  storing  and  restoring  of 
energy  is  accomplished  by  slight  fluctuations  of  speed,  wboserange 
depends  on  the  ratio  whicn  the  alternate  excess  and  defect  of  energy 
heirn  tn  ihr  whole  stocli  the  flywhcel  holds  in  vinue  of  its  motion. 
flvwhed  may  bejtudicd  by^ 


:t  of  the  flvwhed  m 


work  done 


83.  f>.jtH«e  s/  iW  J«ni,  ./  1*. 

-Thi, 

thrust  depends  not  only  on  the  resulta 

t  pressure  o(  the  steam 

piston  but  alio  an  the  inenia  of  the  r« 

iprocating  masses.    Tht 

of  Ihe  piston,  pinon-nxl.  cmss-hcad. 
connecTingWllSD,  ha.  to  be  «arK 
revolution,  and  In  high-speed  enginei 
action  are  so  large  as  to  aflecl  most  m. 
tion  of  erank-ellon  bui  also  the  .11. 

nd  Id  some  eileni  that  of  the 

cd  and  flopped  in  ^ 

half 

the  lur„S?^«fBed 

nthis 

^Siii^E'tt^.St;^ 

tnbtt- 

have  10  bepioponioned  Id  bear.    The  calcnlaiuin  of  the  St 

due  to  inenia  in  highi^  eniines  ec 
part  of  B-^ne  ded^r^ng  h  ,0  n 

^r,s;:ne-,^^ 

™t- 

ly  instant  in  the  direc 

onot 

thepimon'i  malion,  the  fom  requiiei 
is  Ma/(.  and  Ibis  quanlily  has  to  be 

ration 

d'^aSrf"»m''lhe'^ 

Han 

«o.sun  of  the  .<«m  in 'finding  the 

effective  Ihrusl.    The 

eflccl 

beginnint  of  the  stro 

distant  from  the  crank 

shaft 

«nt,e,  aid  h.  value  IheJe  is  4'rt.M 
of  the  ciank,  1  the  length  o[  tU  coriil 

+  r;fl  where  »  is  the 

radiui 

eofais4^aV('-'") 

The 

enact  e^kulatiun  of  inertia  effects  [0 

„.   F'0-«7- 

Scviatian  fmm  ^mple-harinonic  motion  mi^ht  be  neglected 
crtia  dE  the  reciprocating  parts  imposes  a  hmit  on  the  Light- 
-ngines  of  the  piston  and  cylinder  type.  The  proporlioa 


c  engines  jievelq>  6000  h-p.,  and  the  w 
r  together  la  only  50  lb  per  iftdicated  h.p. 
ver,  id  be  regarded  as  exceptional  r  weight 


ight  ol 


u  excep^onalr  s 

ight  Ls  spoially  < 

Important  is  in  regard  to 


IIS  of  ijo  to  300  lb 

...p.  _ —  those  cJ  high-speed 

:TulseTS  where  saving  of  ireght  Ls  specially  desirable. 
S4.  ilaJiMciiic,— Anolher  aapen  in  whkh   the  in 

uid  ita  atlactoi  parts  produce  reaction  on  the  frame  and  lirif-platc 
tf  the  engine,  which  will  sec  up  vibrational  disturLHn.ceB  in  the 


Inertia  effects  ntore  or  less  neutialiie  one  anoihi 
imponanl  In  marLne  engines,  vrhere  massive  foi 
■ad  where  it  may  happen  that  the  periodic  in 
of  balance  find  aooeponiaii  of  tbe  hull  free  to  ic 
with  vibratkias  as  vSatt  as  to  be  inconvenient 
Even  In  land  engines  a  want  of  balance  cam 

BS-  In consideringthequestionof  balance, thi 
alLyn     '  '  ^    '  '       ' 


nously 


ludcred  separately.  A  leciprncailog  m 
c  balanced  by  the  use  of  revolving  iru 
.  j.„  ..  .1..  f._:.  o(  the  pi«on  nocM , ,..,  , 

of  each  eonncctldg.fed  m 


line  of  its  stroke,  while  those 
changing  their  direction.  Tl 
beappTDximaleiy  treated  by  t 
one  ofwhich  moves  with  the 
10  the  revolving  system,  whil 
and  is  therefore  no  addition  I 


.. ivdy.    LetMi,] 

radii  o[  miniian,  and  a,.  a„  a,.  &c..  their  dlHancn  from  any  assumed 
pbne  of  referenu  taken  perpendicular  10  the  shaft.  Then  the  con- 
dilions  necessary  for  balance  anumgit  them  are  that  the  vector 
lumolMrshallvanish.andaliolhatlhevcctar  sum  of  Marshall 

a  fbw^rank  engine  there  la  no  serious  difficult/  in  arranging  the 

ul^fied '  so  ^far 'as"thDse  mavHve  concerncd.^Tlw'i^blcm,  as 
ProfesKir  W.  E.  Dalby  has  shown,  lends  Itself  readily  10  graphical 
Ireatmedt  (see  hb  treatise  on  Balancint  cf  B-p^)-  With 
respect  to  Ihe  reciprocating  masses,  a  first  approaimation  towards 
balance  is  attained  by  satiuyiog  the  conditions  which  would  sccuto 
balance  if  the  notions  were  simply  harmooic    These  canditians 


f  finite  Lenr^h;  hi  olhar  wwda,  that  the  molioni  are  not  simply 
istun  is  greater  when  the  pLston  La  at  the  end  of  the  stroke  farthest 
tc  balance,  which  would  be  perfect  if  the  oonnectlug-rods  were 
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indefinitdy  loi%.  is  disturbed  by  the  presence  of  forces  which  vary 
periodically  with  a  frequency  twice  that  of  the  rotation.  When 
three  cranks,  lao*  apaitj  are  employed,  it  will  be  found  that  the 
effect  of  the  shortness  of  the  connecting-rods  in  causing  forces  to 
act  in  the  line  of  the  stroke  is  reduced  to  a  couple  tending  to  tilt  the 
engine  in  a  fore  and  aft  direction,  which  may  in  its  turn  be  balanced 
by  using  a  second  set  of  three  cranks  on  the  same  shaft,  the  second 
set  oeing  so  arranged  that  the  couple  to  which  it  ^ves  rise  neutralises 
the  couple  due  to  the  first  set.  A  six-crank  engine  may  be  arranged 
in  thb  way  to  secure  an  extremely  close  approximation  to  per- 
fect balance,  and  the  same  state  of  balance  can  be  secured  when  the 
number  of  cranks  is  reduced  to  five: 

86.  The  most  usual  arrangement  adopted  in  marine  engines,  when 
questions  of  balance  are  taken  into  account,  is  to  have  four  cranks, 
and  consequently  four  sets  of  reciprocating  masses.  I  n  the  "  Yarrow- 
Schlick-Tweedy '*  system  of  balancing  engines  four  cranks  are 
employed,  and  by  adjusting  the  relative  weights  of  the  four  pistons, 
as  well  as  their  disUnces  apart,  and  by  selecting  suitable  angles  for 
the  relative  positions  of  the  cranks  (cfifferin^  somewhat  from  90*), 
a  close  approximation  to  complete  balance  ts  obtained.  In  triple 
expansion  this  arrangement  is  readilv  applied  when  two  low-pressure 
eyiinden  are  used  instead  of  one,  the  steam  from  the  intermediate 
cylinder  being  divided  between  them,  and  it  u  also  of  course  appli- 
cable to  quadruple  expansion  engines. 

87.  In  this  connexion  mention  may  be  made  of  a  type  of  engine 
which  has  been  used  in  various  electric  power  stations,  especially 
in  America,  in  which  a  revolving  mass  might  be  employed  to  balance 
completely  the  inertia  effects  of  two  pistons^  This  if  a.compound 
engine  in  which  the  cylindera  stand  at  rijg;ht  angles  to  one  another, 
one  being  horizontal  and  the  other  vcrucaL  If  the  iMston  masses 
were  made  equal  it  is  clear  that  the  inertia  effect  of  a  revolving  mass 
could  be  resolved  into  two  components  which  would  balance  both. 
It  does  not  appear,  however,  that  advant^e  has  been  taken  of  this 
property  in  the  design  of  actual  engines  of  this  tvpe.  In  the  London 
Uounty  Council  power  station  at  Greenwich,  woere  the  engines  are 
of  this  class,  the  unbalanced  effects  of  inertia  are  so  considerable 
as  to  affect  the  instruments  at  the  Observatoryr  half  a  mile  away. 
One  of  the  conspicuous  merits  of  the  steam  turbine  is  that  it  avoids 
the  use  of  reciprocating  parts  and  so  escapes  the  inconveniences 
and  limitations  to  which  the  inertia  of  reciprocating  parts  gives 
rise. 

88.  Types  of  Engine, — ^In  classifying  engines  with  regard  to 
their  general  arrangement  of  parts  and  mode  of  working,  account 
has  to  be  taken  of  a  considerable  number  of  independent  charac- 
teristics.   We  have  first  a  general  division  into  condensing  and 
non-condensing  engines,  with  a  subdivision  of  the  condensing 
class  into  those  which  act  by  surface  condensation  and  those 
which  use  injection.    Next  there  is  the  division  into  compound 
and  non-compound^  with  a  further  classification  of  the  former 
as  double-,   triple-  or  quadruple-expansion  engines.     Again, 
engines  inay  be  classed  a^  single  or  double-ccUng,  according  as 
the  steam  acts  on  one  or  alternately  on  both  sides  of  the  piston. 
Again,  a  few  engines — such  as  steam  hammers  and  certain  kinds 
of  steam  pumps — are  non-rolaiive,  that  is  to  say,  the  reciprocating 
motion  of  the  piston  does  work  simply  on  a  reciprocating  piece; 
but  generally  an  engine  does  work  on  a  continuously  revolving 
shaft,  and  is  termed  rotative.     In  most  cases  the  crank-pin 
of  the  revolving  shaft  is  connected  directly  with  the  piston-rod 
by  a  connecting-rod,  and  the  engine  b  then  said  to  be  direct- 
acting;  in  other  cases,  of  which  the  ordinary  beam  engine  ib  the 
most  important  example,  a  lever  b  interposed  between  the 
piston  and  the  connecting-rod.    The  same  distinction  applies  to 
non-rotative  pumping  engines,  in  some  of  which  the  piston  acts 
directly  on  the  pump-rod,  while  in  others  it  acts  through  a  beam. 
The  position  of  the  cylinder  is  another  element  of  classification, 
giving  horitontal,  vertical  and  inclined  cylinder  engines.    Many 
vertical  engines  are  further  distinguished  as  belonging  to  the 
inverted  cylinder  class;  that  is  to  say,  the  cylinder  is  above  the  con- 
necting-rod and  crank.     In   oscillating  cylinder  engines  the 
connecting-rod  is  dispensed  with;  the  piston-rod  works  on  the 
crank-pin,  and  the  cylinder  oscillates  on  trunnions  to  allow 
the  piston-rod  to  follow  the  crank-pin  round  its  circular  path.   In 
trunk  engines  the  piston  rod  is  dispensed  with;  the  connecting- 
rod  extends  as  far  as  the  piston,  to  which  it  is  jointed,  and  a 
trunk  or  tubular  extension  of  the  piston,  through  the  cylinder 
cover,  gives  room  for  the  rod  to  oscillate.    In  rotary  engines 
there  is  no  piston  in  the  ordinary  sense;  the  steam  does 
work  on  a  revolving  piece,  and  the  necessity  is  thus  avoided 
of  afterwards  converting    reciprocating    into    rotary    motion. 
Steam  turbines  may,  in  one  sense,  be  regarded  as  an  extreme 


development  of  the  rotary  type;  but  tbey  are  dittinft  freoi  aH 
other  steam  engines  in  this  that  their  actioD  drpcnda  on  tbe 
kinetic  energy  of  the  steam. 

89 .  Beam  Engines. — ^In  the  single-acting  atmospheric  en^ae 
of  Newcomen  the  beam  was  a  necessary  feature;  the  oae oC  watir- 
packing  for  the  piston  required  that  the  piston  sboold  move 
down  in  the  working  stroke,  and  a  beam  was  needed  to  let  the 
counterpoise  pull  the  piston  up.  Watt's  improvements  made 
the  be«un  no  longer  necessary;  and  in  one  of  the  Conns  be 
designed  it  was  discarded — namely,  in  the  form  of  fMampicf 
engine  known  as  the  Bull  engine,  in  which  a  vertical  inverted 
cylinder  stands  over  and  acts  directly  on  the  pump-rod.  But  the 
beam  type  was  generally  retained  by  Watt,  and  for  many  yean  it 
remained  a  favourite  with  builders  of  engines  of  the  Uiser  dsa. 
The  beam  formed  a  convenient  driver  for  pump-rods  and  vahe- 
rods;  and  the  parallel  motion  (q.v.)  invented  by  Watt  as  a  means 
of  guiding  the  piston-rod,  which  could  easily  be  applied  to  a 
beam  engine,  was,  in  the  early  days  of  engine-btulding,  an  easier 
thing  to  construct  than  the  plane  surfaces  which  are  the  natszal 
guides  of  the  piston-rod  in  a  direct-^bcting  engine.  In  modem 
practice  the  direct-acting  type  has  to  a  very  great  extent  <£»- 
placed  the  beam  type.  For  mill-driving  and  the  general  poxposes 
of  a  rotative  engine  the  beam  type  is  now  rarely  chosen.  la 
pumping  engines  it  is  somewhat  more  common,  but  even  there 
the  direct-acting  forms  are  generally  preferred. 

90.  Direct-Acting  Engines. — Of  direct-acting  ^"c*"**  the  hori- 
sontal  type  has  in  general  the  advantage  of  greater  acceasibiLtj, 
but  the  vertical  economizes  floor  space.  In  small  forms  the 
engine  is  generally  self-contained,  that  is  to  say,  a  sing^  fraae 
or  bedplate  carries  all  the  parts  including  the  main  bciringi 
in  which  the  crank-shaft  with  its  flywheel  turns.  The  frame 
often  takes  what  is  called  a  girder  shape,  which  brings  a  portioa 
of  it  into  a  favourable  position  for  taking  the  thrust  between 
the  cylinder  and  the  crank-shaft  bearings  and  allows  two  surfaces 
to  be  formed  on  the  frame  to  serve  as  guides  for  the  cross-bead. 
When  a  condenser  is  used  with  a  horizontal  engine  it  is  usually 
placed  behind  the  cylinder,  and  the  air-pump,  which  is  witlia 
the  condenser,  has  a  horizontal  plunger  or  piston  <m  a  "  taJ- 
rod  "  or  continuation  of  the  main  piston-rod  through  the  back 
cover  of  the  cylinder.  In  large  horizontal  engines  the  condenvt 
generally  stands  in  a  well  below,  and  its  ptmip,  which  is  venicat 
is  driven  by  means  of  a  bell-crank  lever  attached  by  a  link  to 
the  engine  cross-head. 

91.  Coupled  Engines. — ^W1icn  uniformity  of  driving  effort 
or  the  absence  of  dead  points  is  important,  two  indepeoda: 
cylinders  often  work  on  the  same  shaft  by  cranks  at  right  an^dts 
to  each  other.  Such  engines,  which  are  called  *'  coupled,'*  c^ji 
start  readily  from  any  position;  the  ordinary  locomotive  er.guie 
is  an  example.  Winding  engines  for  mines  and  coUierits, 
in  which  ease  of  starting,  stopping  and  reversing  is  essential 
are  very  generally  made  by  coupling  a  pair  of  cylinders  oa 
opposite  sides  of  the  winding  drum  with  link  motions  as  ibe 
means  of  operating  the  valves. 

93.  Compound  Engines,  Caused  or  Tandem. — Large  dimt- 
acting  engines  arc  usually  compounded  either  by  having  a 
high-  and  a  low-pressure  cylinder  side  by  side,  with  cranks  at 
right  angles,  or  by  putting  one  cylinder  behind  the  other  ^1  \ 
the  axes  of  both  in  the  same  line.  The  latter  is  caDed  ibt 
tandem  arrangement.  In  a  tandem  engine,  since  the  piste  :.^ 
agree  in  phase,  the  steam  may  expand  directly  from  the  sctjJ 
into  the  large  cylinder.  But  the  connecting-pipe  and  steaa 
chest  form  a  receiver  of  considerable  size,  and  to  avoid  loss  by 
"  drop  "  the  supply  of  steam  to  the  large  cylinder  is  cut  c4i 
long  before  the  end  of  the  stroke.  For  mill  engines  the  ceo- 
pound  tandem  and  compound  coupled  types  of  engine  are  the 
most  usual.  The  high-pressure  cylinder  is  very  generally  fitted 
with  Corliss  or  other  trip-gear. 

93.  Jet  and  Surface  Condensation, — ^In  land  wipnfs  vssg 
condensation  the  jet  form  of  condenser  is  common,  bat  ssroce 
condensation  is  resorted  to  when  the  available  water-sspp^y  is 
unsuited  for  boiler  feed.  When  there  is  no  large  supply  cc 
condensing  water  a  very  fair  vacuum  can  be  obtained  by  ssej 
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UQ  naperetae  tmitnar,  conDiLing  of  b  stack  of  pipet  ttila  irblch 
he  eiJuiu>t  steun  i>  admitlcd  and  over  nbich  a  imall  an 
if  coolioK  wMcr  is  illowcd  lo  diip.  This  niur  j>  evaporaled 
iy  Ihe  heat  irbjcb  iscitcactcd  in  condeniing  Ibe  iteam  »'  ' 


a  noi  csMnttkl  to  drive  a  revolving  iIibFI,  and 
m  many  lonni  the  ndptocAtiog  motion  ol  the  steam  piston  is 
applied  directly  or  thiougli  a  beam  to  produce  the  ledptocaling 
motion  of  Uia  pump-piston  or  plunger.  On  tbe  otber  band, 
pumiHng  cn^act  are  Iiequenlly  made  rotative  for  the  sake  of 
adding  a  flywbeeL 

Fig.  4^  shows  a  compound  inverted  vertical  pumping  engine 
ol  the  non-rotative  class  by  Messrs  Hathom,  Davey  4  Co. 
Stoun  is  distributed  Ihrou^  lift  valves,  and  Ibe  distribution 


a  forms  of  dirtct-actiog  engine  adapted 


cu^ioning  during  tbe  out  slrol 
fram  about  tbe  middle  of  thai  i 
ing  mass  ms  being  ictaided, 
Willana,  wbich  were  bighly  sue 
Jhe  rurfiioning  was 


which  « 


which  tbe  i 


together  with  the  Icnocking 


aunt  ol  the  fad 
the  end  the  reciprocal- 
s  designed  by  P.  W. 
umples  of  this  class. 
1  iupplementaty 


i  to  pan 


3f  the  m 


t  stroke;  the  energy 
with  in  losing    ■ 


Willans  obtained  compound  or  triple  expansion  by  moualing 
two  or  three  cylinders  in  landem  in  a  vertical  line,  with  the 
air-eom pressing  pisioh  below  Ibem  in  the  form  o(  a  tnink  which 
served  also  as  a  guide  for  the  cross-head.  Tbe  piston-md  was 
hoQow  and  within  It  there  was  a  valve  rod  carrying  pinion 
valves  (or  the  admission  and  release  of  Ibe  steam.  The  valve 
rod  was  worked  by  an  ecccnlric  on  the  crank-pin  which  gave 
il  the  proper  relative  motion  with  respect  to  the  hollow  piston 
within  which  it  works.  Tbe  engine  waa  entirety  enclosed  in 
a  casing  the  bottom  of  which  formed  an  oil  balh  in  which  the 
cranks  splashed  to  ensure  ample  lubrication.  These  engines 
■     ■suits.    Many  ol 


in'Rotadve  Pumfdng  Engine- 


nore  usually  of  the  di 


;ric  light  si 
turbines  fo 


lis  class  ol  work,  and  ei 


;    llith-Sptfi    £ngwM.— Of   d 


high  frequency  ol  si 
wear  unless  (be  bnu 


It  the  pin  joinU 
e,  wheie  the  thr 


-e  of  which  is  the  use 


-y  closely  adjusied,  and  In 


n  the  otdinaiy  way, 


a  continuous  supply  of  oi 
of  about  ]j  lb  per  sq. 
is  thereby  continuously  ; 
allhougK  the  brasses  are 


wUcli  d 


Fio.  4a---Vertkal 

am  is  controlled  by  means  of  a  cataract,  which  makes 
13  pause  at  the  end  of  each  stroke.  The  pialons  ai 
filh  two  pump-rods,  and  are  coupled  by  an  inverted  b 
I  gives  guidance  lo  the  cmss-heads  by  means  of  an  appi 
straight-line  motion-  Engines  of  this  kind,  like  tb( 
sh  pump,  are  able  to  work  eipan^vely  agibst  a  unil 
uice  without  a  flywheel    in  consequence   of  the    t 

pump-rods.    No L withstanding  tbe  low  frequency  of  tbe  sire 


oughti 


ilored  in  [hie  m 


the  inequalities  of  steam  thrust,  and  the  rate  of  accekiation  ol 

"■'■"'    1'    .    ■  ■'     plunger  end,  the  nearly 

the  pump  Rquires.    In  other  words,  the 


inifon 


n  adjusi 


wUch 


stead  of  being  almost  simple  h 
rotative  engines,  Is  soch  that  the  form  oC  the  inertia  curve  wnen 
drawn  as  in  Gg.  47  is  nearly  Ihe  same  aa  (bat  ol  the  steam  curve, 
with  tbe  result  that  the  disUnce  between  Ibe  two,  which  re- 
presents  tbe  net  effort  on  the  pump-plunger,  is  Dearly  con- 
slant.  The  massive  pump-rods  act  In  such  a  way  aa  to  iono  a 
reciprocating  equivalent  of  a  flywheel. 

g;.  It  is,  however,  only  to  deep  well  pumping  that  this 
applies,  and  a  very  numerous  class  of  direct -acting  steam  pumps 
have  too  llLIle  mass  in  Iheil  tedptocaling  parts  lo  allow  such 
sn  adjustment  Lo  lake  pUce.  A  familiar  example  is  the  small 
donkey  pump  used  for  feeding  boilers,  in  which  Ihe  Sleam- 
faston  and  pump-plunger  are  on  one  and  the  same  rod.  In 
some  ol  these  pumpa^  rotative  element  is  introduced,  partly 
to  secure  steadiness  .of  working  and  partly  for  convenience  in 
working  ibe  valves.    But  many  pumps  of   '  '     ' 


:    throughout  Ihe  si 


t  set  very  dose.  Notable  examples 
t  combined  with  a  relatively  high 
►und  in' naval  engineering  practice, 
especially  in  the  engines  of  high-speed  cruisers  and  lorpedo- 
boat  desltoyera.  As  a  rule  these  engines  employ  iriple  expansion 
witbfourcranksand  four  cylinders,  the  third  stage  ol  tbe  eipan- 
sion  being  performed  in  two  cylindeis.  which  divide  Ihe  steam 

rapidly  diipladng  ihe  reciprocating  lype- 

g6.  ftrnfutg    £ir(inM.— In   engina    for    pumping  or   fot 


d  by  ti 


without 


nlhes 


s  froi 


'  ol  tl 


n  the 


aeh  end  of  its  ilioke  Iliiows  over  an  auxiliary  sleam-volve, 
which  admits  steam  lo  one  or  other  side  ol  an  auxiliary  piston 
^rrying  Ibe  main  slide-valve. 

qS,  WortkinilBH  Enti*a.—la  the  Waithington  pumpbig 
mgine  two  steam  cylinders  are  placed  side  by  side,  each  worfc- 
ng  its  own  pump-piston.  Tbe  piston-rod  of  each  is  connected 
ly  a  short  link  lo  a  swinging  bar,  which  actuates  ihe  slide-valve 
rf  ihe  other  sleam  cylinder.  In  this  way  one  ;naton  begins 
t>  stroke  when  ibe  motion  ol  tbe  olbet  is  about  to  cease,  and  a 
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imooth  and  continuous  action  Is  SKUied.  These  engines  have 
been  titcnsively  applied,  on  a  large  scale,  to  raise  water  for  ibr 
supply  ol  towns  and  to  force  oil  Ihrougb  "  pipe-linet"  in  the 
United  Slates.    In  the  Isiger  sites  Ibey  are  made  compound, 


by  Ibe  main  piiton-rod,  through  the  tompeniaiing  cylinder 
B,  B,  on  the  compressed  ait  in  the  tcKivoir.  Thi»  continue! 
until  the  cross-head  has  advanced  so  Ihat  the  cylinders  atani 
at  right  angles  to  the  line  of  stroke.  Then  for  the  remainde 
oi  the  stroke  the  compensating  cyUnders  assiit  in  driving  thi 
main  jBSlon,  and  the  compressed  air  gives  out  the  energy  whid 
it  slored  in  the  earlier  portion.  The  volume  of  the  air  reservoi 
is  so  much  greater  than  the  volume  of  the  cylinden,  B,  B,  iha 
the  ail  pressure  remains  nearly  consunl  throughout  the  slrolie 
Any  leakage  from  the  cylinder  or  reservoir  is  made  good  by  1 
unali  pump  which  the  engine  drives. 

9f^  Ptdiomfter- — Hall's  "pulsometer"  is  a  peculiar  pump 
ing  en^ne  without  cylinder  or  ;Kston,  which  may  be  regardc 

engine  of  Savery.    The  sectional   vie* 


the  other.  Steam  entering  (say)  the 
right-hand  chamber  forces  water  '  '  *' 
past  the  clack-valve  V  into  a 
passage  D.  which  b  connected 
■  air-vessel.  When  the  water  lev 
sinks  so  (ar  Ihat  steam  begins 
through  the  delivery  passage',  th 
e  disturbed  ai  ' 


pdt  of  spur-wheels  gearing  with  one  another  in  ■  diucber 
ihroagh  which  sieam  passed  by  being  canicd  round  the  ou^cr 
sidea  oE  the  wheels  in  the  spaces  bclwcen  successive  teeth. 

In  DudgAin'i  wheel  engine  the  steam  was  admitted  by  pons 
in  side-plates  into  the  clearance  space  behind  teeth  in  gn.' 
with  one  another,  just  after  Lbey  had  passed  tbc  Lne  of  centrrs 
"rom  that  ptHnt  to  the  end  of  the  arc  of  contact  tbe  ckaranfe 
[Mice  incr^^ed  in  volume;  and  it  was  therelore  possible,  by 

rork  expansively.  The  diflicully  of  maintaining  sleam-ligtl 
annexion  b^wcen  the  teeth  and  the  side-plates  on  which  (b; 

revented  the  success  of  many  other  forms  of  rotary  aigjae. 
liese  have  been  devised  in  immense  variety,  in  many  ^ocl  ^ 
uuld  seem,  with  the  idea  that  a  dislbict  mechanical  advutin 
las  to  be  secuied  by  avoiding  (he  teciprocaling  motioo  d  i 
.liston.  In  point  ol  fart,  however,  very  lew  loims  miirely 
escape  having  pieces  with  recipfocatlng  moiion.  In  all  roury 
),  with  the  einption  of  sieatn  turbine — n-hen  voik  is 
lot  by  pressure  but  by  the  kinetic  impulse  of  steun — 
ue  steam  chambers  which  alternately  eipand  and  cdo- 
n  volume,  and  this  action  usually  takes  place  through  1 
a  less  veiled  reciprocation  of  working  pans.  So  long  as 
1  work  aL  a  moderate  speed  there  is  little  advantage  ia 
ig  reciprocation;  the  alternate  starting  and  stop^tng  ^i 
and   pislon-rod  does  not  oflect  materiaUy  the  frictioul 

:ry  high  speeds  air  concerned ;  it  is  t^'B 
ble  to  limit  the  amount  of  icdpevcaliDC 

Typts  of  Uarine  £ii(iiicj,— The  early  steamers  wtrt 

£l1ed  with  paddle-wheels,  and  the  engines  used  10  drive  then 

:  for  Ihe  most  pari  modified  beam  engines.     Bell's  "  Coitel ' 

driven  by  a  species  of  inverted  benm  engirK,  and  anotber 

t  of  inverted  beam,  known  aa  Ihe  ridc-l^/r  en^oe,  was  tot 

ne  the  cylinder  was  vertical,  and  the  pislon-rod  projcclcd 
lugh  the  top.  From  a  crosshead  on  the  rod  a  pair  of  links. 
on  each  side  of  the  cylinder,  led  down  to  lhe'«ids  of  a  pej 
lorizontal  beams  ta  levers  below,  which  oscillated  aboel  i 
1  gudgeon  at  or  near  the  middle  of  their  length.  Tbe  m 


is  repealed 
;  steam,  partly 


ondensed,  and  a  partial  vi 
...  led.  This  aaset  ihe  ball-vi 
rock  over  and  dose  the  top  of  A,  whilfc  water  rises 
suction-pipe  E  to  fill  thai  chamber.  At  the  sa 
sleam  Ix^ins  to  enter  the  olher  chamt 
water  from  it.  and  the  same  seiies  of  ac 
either  chamber  alternately.  While  the  wi 
out  there  b  comparatively  Utile  condensat 
because  tlie  shape  of  Ihe  vessel  does  not  promote  tne  lormaii 
of  eddies,  and  partly  because  there  is  a  cu^on  of  air  bet  we 
the  steam  and  the  witet.  Near  tbe  (op  of  each  chamber  ii 
small  air-valve  opening  inwards,  ifhich  allows  a  little  air  to  em 
each  time  a  vacuum  is  formed.  When  any  sleam  is  condensi 
the  air  mixed  with  it  remains  on  the  cold  surface  and  form< 
non-conducting  layer.  The  pulsometer  is,  of  course,  far  (rt 
efficient  as  a  thermodynamic  engine,  but  its  suilDbiliTy  ' 
siluations  where  other  steam-pumps  cannot  be  used,  and  1 
eitremc  simplicity  of  Its  workmg  parts,  make  it  valuable 

100.  Rmary  Enfinti. — From  the  earliest  days  of  the  to 


(Hoduces  and  then 

the  contemporary  of  Wati,  proposed  aj 


slui-b  the 
1  diJTerent 
dcsicsbic  as  fat  1 


is  by  a. 


mwfaick 


s  taken  to  the  oank  above.  The  b^ 
obsolete-  In  American  practice,  engines 
rith  a  braced-beam  supported  on  A  frama 


iected  th 


lUgh  tl 


:h  side  of  the  shaft  and  of  the  crank.  They  w«c  ucitef 
by  a  crosshead  sliding  in  vertical  guides,  and  from  this  a  retnn- 
conncdlng-rod  led  to  the  crank.  Modem  paddle-wheel  enguis 
are  usually  of  one  of  the  following  types.  (1)  In  BiciiliSi^ 
cylimla  engines  the  cylinders  are  set  under  tbe  nank-shii:, 
and  the  piston-rods  are  directly  connected  to  the  ciulu.  The 
cylinders  ate  supported  on  trunnions  which  give  them  the  nercs- 
sary  freedom  ol  osdilation  (0  follow  the  movement  oi  the  cnuk. 
Steam  is  admitted  through  the  trunnions  to  slide-vahTs  m 
the  tides  ol  the  cylinders.  In  some  instances  the  mean  posiiica 
of  Ihe  cylinders  is  inclined  instead  of  vertical;  and  ciGciUii::^ 
engines  have  been  arranged  with  one  cylinder  before  and  anutbt 

what  would  a^v 
of    Sleam.    I:) 
„       _  of    tbe   aiisirj 

onnectmg-rod  type,  with  the  cylinders  fixed  on  an  indivd 
•ed  and  the  guides  sloping  up  towards  the  shaft. 
When  Ihe  sciew.propeller  began  to  take  the  place  ol  pad|ifc- 


tas  at  first  supplied  by  ui 


increased  speed  which  it  teijiaipi 


Atlcr  1  time  lypa  of  engiH  better  uiiled  ta  tbe  urew  were 
□  troduced,  uid  wen  drivea  fut  enough  to  be  connected 
liiectJy  to  the  KTCw-iha!t.  The  imiUneu  of  the  horiionlil 
■pace  on  ciths  side  of  the  shaJt  formed  an  obfltade  to  the  lue 
if  horizontal  cn^nea,  but  thii  di&culty  wu  overcome  in  aeveraL 
vayi.  In  Penn's  Imnk  engine,  now  obsolete,  the  en^ne  waa 
.hoitened  by  attaching  the  connecting-rod  directly  to  the 
ilston,  and  using  a  boUow  piston-rod,  called  a  tninh,  targe 
inough  to  allaw  the  connecting-rod  to  osdllale  Inside  it.  The 
ttiin-annaiini-rod  engine  wbs  anotho'  hoiizcjnlal  fonn  at 
'ne  lime  used  in  the  British  navy.  It  was  a  steeple  engine 
ilaced  boiuontally,  with  two,  and  in  some  caaea  four,  plston- 
ods  in  each  cylinder.  Hie  piston-rods  pasaed  dear  of  the 
haft  and  the  crank,  and  were  joined  beyond  It  in  a  guided 
rosshesd,  from  which  a  connecting-rod  letunied. 

10).  Intaud  Velical  £Rftiui.— Both  in  the  navy  and  !n 
acrfhsol  oc&in  steamers  one  general  type  of  en^ne  is  universal, 
that  the  ledprocatlng  engine  has  not  yet  been  displaced  by 
he  fAtata  turbine.  This  is  the  Inverted  vertical  dIrect-acLing 
ngiQC,  with  two  or  more  cylinders  placed  aide  by  aide  diieclly 
ver  the  shilL  Two,  three  and  four  cianks  are  employed. 
be  anangement  with  four  cranks  being  specially  suitable,  aa 
as  alreaJy  been  piunted  out.  when  the  balance  of  the  en^e 
t  high  speeds  haa  to  be  secured.    As  a  lule  naval  engine)  sre 

r  quAdruple.  In  vesels  of  high  speed  and  power  the  enginrs 
re  smnged  in  twin  sets,  oik  two  itaafu  irith  twin  Kiev 
topellera. 

Tbe  mtrine  engine  is  always  tnn^litd  vritb  ■  nuhce  COD- 
cnxr,  (oD^tlng  of  B  multitude  of  biaas  tubes  about  1  in.  in 
iameiEi  awled  by  sea-nter  which  is  caused  ta  dtculale 
irough  tbe  condemer  by  meuu  of  a  dnuktlng  pump.  This 
ump  and  nlso  ibe  air  pump  are  often  driven  indqiendently  of 

TDj.  It  is  in  mailue  practice  that  the  largest  examples  of 
igina  are  to  be  found.    Tbe  triple  eipanalai  englna  of  ttie 

Campania"  and  "  Lticania,"  which  develop  jo,odo  h.p., 
insist  of  twin  seta,  on  two  shafts,  each  set  having  th»e  crank* 
id  &ve  cyllnden,  two  of  31  In.,  one  of  79  In.  and  two  of  ^  in. 

ameiH,  with  a  stroke  of  6g  ia.  In  the  "  Kaisei  Wilhelm 
^  Crosse  "  engines  of  the  same  power  are  amnged  in  twin 
■li,  each  set  consisting  of  four  cylindoa,  one  of  51  in.  diameter, 
IE  of  Sp  and  two  of  glS'4,  the  four  giving  triple  expansion  aj  ' 
orking  on  four  CTonks.  Tbt  "  Deufichland  "  develops  36,0 
'      '  which  comprises  two  36-6-] 
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e  T3-£.^ 


■3-in.  ^ 


the  propulsion  ot  ships,  but  ttie  tuciessful  application  of  thi 
irsoos  turbine  to  marine  toe  baa  enabled  even  theae  power 

be  greatly  surpassed. 

104.  LecBmolire  Enpna, — He  ordinary  locomotive  conssti 

a  pair  of  dlrect-acling  hotiionlsl  or  nearly  horiiontal  engines 
vd  in  a  rigid  frame  under  the  front  end  of  the  bcnler,  an< 
upled  to  the  same  abaft  by  cranks  at  right  angles,  each  with  1 
igle  slide-valve  worked  by  a  Unk-motioa,  or  by  a  form  of  radia 
ar.  The  en^ne  is  non-condensing,  except  in  a  very  fei 
FCial  cases,  and  the  exhaust  steam,  deUvered  at  Ilie  base  of 
e  funnel  through  a  blast-pipe,  serves  to  produce  a  draught  of 
:  through  the  furnace.  In  some  Instances  a  portion  of  the 
haust  steam,  amounting  to  alxnit  one-fifth  of  the  whole,  Is 
h'ciied  to  beat  the  feed-witet.  In  tank  en^ncs  tbe  leed- 
vter  Is  carried  in  tanks  on  the  cn^ne  itself  i  in  otba  en^ca 

On  the  shaft  are  a  pair  of  driving-wheels,  whose  {rfcUonal 
heaion  to  the  rails  furnishes  the  necessary  tractive  force.  In 
me  engines  a  single  pair  of  driving-wheels  are  used;  In  many 
>re  ■  greater  tractive  force  is  secured  by  having  two  equal 


ich  aide,  connected  by  a  coupling-rod  be- 
tween pins  on  tne  outside  of  the  wheels.  In  some  engino  a  stni 
greater  proportion  of  the  whole  weighi  b  utiliied  In  give 
tractive  force  by  coupling  three  or  more  wheels  on  each  ^de. 

It  b  now  gennxl  to  have  under  the  front  of  the  engine  two  oc 
[our  anulter  wheels  which  do  not  form  part  of  the  driving  system. 
These  are  carried  in  a  tcsU,  that  is,  a  small  truck  upon  which  the 
front  end  of  the  boiler  rests  by  a  swivel-pin  or  plate  which  allDwa 
the  bogie  to  turn,  so  ■*  to  adapt  itself  to  curves  in  the  line,  and 
thua  obnate  the  griDding  of  tyres  and  danger  of  dmilmiffli  which 
wouM  be  caused  by  uang  ■  long  rigid  wheel  base.  Tbe  bogie 
appears  to  have  been  of  English  ori^;'  it  was  brought  Into 
general  use  in  America,  and  Is  now  common  in  EngUih  aa  wdl' 
aa  in  American  prulice.  Instead  of  a  four-wheeled  bogie,  a 
tfngle  pall  of  leading  wheels  are  also  used,  carried  by  a  Bissd 
pnay  truck,  which  has  a  swing-bolster  pivoted  by  a  radius  bu 
about  a  point  some  distance  beUnd  the  axis  of  the  wheels.  This 
has  the  advantage  of  combining  lateral  with  radial  movement 
of  the  wheela,  both  being  required  if  the  wheel  base  is  to  be 
property  accoouuodated  to  the  curve.  Another  method  of 
gelling  lateral  and  radial  freedom  is  the  plan  used  by  F.  W. 
Webb  of  carrying  tbe  leading  axle  In  a  box  curved  to  the  arc 
of  a  drclf ,  and  free  to  slide  laterally  for  a  abort  distance,  ondel 
the  control  of  springs,  in  curved  guides.^ 

In  iiuiiSt-cyliiida'  engina  tbe  cylinders  are  placed  aide  by 
side  within  the  frame  of  the  engine,  and  their  connecting-rods 
work  on  cranks  in  the  driving  shaft.  In  imlsuie-cylsiidtr  en^nes 
tbe  cylinders  are  spread  apart  far  etiough  to  lie  outside  the  framo 
o'  the  engine,  and  to  work  on  crank-f^ns  on  the  outsldes  of  tbo 
driving  wheds.  This  dispenses  with  the  cranked  axle,  which 
is  tbe  weakest  part  of  a  locomotive  engine.  Owing  to  the 
frequent  alternation  of  strain  to  which  It  is  subject,  a  locomotive 
crank  axle  is  peculiariy  liable  to  rupture,.and  has  to  be  removed 
after  a  certain  amount  of  use. 

The  outside-cylinder  t  ype  is  adapted  by  several  British  maken; 
in  America  it  ia  almost  universal. 
There  the  cylinders  are  In  castings  which 
are  bolted  together  to  form  a  saddle  on 
which  the  bottom  of  the  smoke-box  sits. 
The  slide-valvea  are  on  the  tops  of  the 
cylinder*,  and  are  worked  through  rock- 
ing levers  from  an  ordinary  link-motion. 
Fig.  51,  which  is  a  half  section  through 
one  cylinder  of  an  American  locomotive, 
hy  the  Baldwin  Company  of  Philadelphia, 
show*  the  position  of  tbe  cylinders  and 

valves  are  frequently  placed  bade  to 
back  In  a  single  valv<H:heat  between  Ibe 
cylinder*.  Tbe  width  of  the  engine 
within  the  frame  leaves  little  room  for 

them  there,  and  they  are  reduced  to  the  ^'9:  5,''7"A™™'° 
iiattest  possible  form,  in  some  esses  with  »^d^CyhnderLoco- 
split  ports,  half  above  atid  half  below  a 

partition  ina  central  horiiontal  plane.  Insomeengincatlie  valves 
are  below  the  cylinders:  in  many  others  the  valves  work  00 
horizontal  planes  above  the  cylinders;  this  position  is  specially 
suitable  when  some  form  of  radial  gear  is  used  instead  of  tbe 
link-motion.  Radial  valve-gean  have  the  advantage,  whlrh 
Is  of  mniiderable  rooment  In  Insde-cylinder  en^es,  Ihal  a 
part  of  the  shaft's  length  which  would  otherwise  be  needed 
for  eccentrics  i*  available  to  increase  the  width  of  main  bearing* 
and  crank-pins,  and  to  strengthen  the  crank-chediA. 

The  piindple  of  compounding  tias  often  been  applied  to 
locomotive  enginei,  but  without  much  advantage.  On  til* 
subject  the  reader  should  refer  to  the  artide  Raihiay: 
i  Ltcemolhe  Pmer,  A  more  important  modem  departure  is 
tbe  use  of  highly  superheated  sieam,  which  in  many  locomoliva 


1  Prix.  Iml.  Ca.  Exf..  Uii.  %, 
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105.  Slam  TurUiui.—Stetm  tuibinci  ire  diilinguMicd  fram 
■1]  otlKr  lypn  of  itum  engitit  by  th«  fact  th&t  IlbeEr  utHQ 
involva  a  double  Lruufcnnatioii  of  energy.  Hic  belt  energy 
preneDl  in  tbe  ileam  ii  6at  employed  to  let  tbc  ■team  Iticlf  in 
nwtloD,  f^ving  it  kinetic  eneriy,  and  tliii  in  turn  is  employed 
to  do  worli  on  Ibe  turbine  blade*.  A  biid  account  ol  Iht  nuln 
principles  involved  will  make  Ibe  tctioQ  aS  the  virioui  typei  of 


106.   Tkisry  of  lii  SlaiK-jll.— 

a  repoa  ol  k>wer  pnwjic  pf.  Id  volunre  cCliwM  from  ^  Ed  V|  tn 
Ihe  procoa.  The  work  doK  upon  it  by  lUaiu  from  behind  ii  pi*i. 
Tht  woit  wUqta  it  d«  HI  llw  neam  In  Iront  ii  f«i.  Tbe  net 
amouat  of  work  done  upon  it  ii  IberefoT«  j^^  — fh^  Ita  velocity 
cfiaocs  Imm  Vkto  Vi;  tbe  Idoetk  encTBy  wbich  it  oaina  ia  tberetoEe 

S^-V,')/i|.    The  inlcRial  eui^y  cbuicet  from  E|  lo  &.    Hence 
the  couervntioa  of  eaer|y 

m-Vil/ii-JCEi-EO+M-iw. 

W-V,')/i|-J{I,-W. 

when  I  k  the  total  l^at  <|  31).  which  [>  «]ua]  to  E+ft/}.  It  k 
UHinKd  here  thai  die  action  ii  adiabatic  in  tlie.KUB  that  no  beat 
ia  Rceivcd  by  the  ileam  or  given  up  by  it  to  other  boUiek  u  the 

it  it  iwuki  to  ipcak  of  Che  change  dF  1  aa  tbe  *'  beat  drop  "  which 
the  aCBUo  unden^ora  in  ac^uirinfl_  velocity.     When  the  beat  drop 

oEtheBteaRiporiif itaauoecheatititbaaany.  Thua, f ec aupedKMcd 
aleam  I-l,+i(l'-l)  wliere  I,  It  the  total  beat  id  aatunted  iteau 
at  Ibe  ame  pRaiuie  and  iCC  - 1)  Npreaentt  tbe  beat  taken  up  bi 
the  prnxH  of  cuperlieatlag  to  die  actual  Eenperacure  f  from  the 
temperature  of  taturalkm  L  And  for  wet  tuun  I  —  1*+^  9biat 
I.  li  Ibe  total  beat  of  water,  L  tbe  latent  beat,  and  g  la  the  dryneti 

Duriag  tbb  proceti  of  eipandan,  wbich  we  amne  to  be  adhbulc, 
tbe  aleam  becomea  wet.  and  Ibe  value  of  q  accocdEnfty  fallt.  Aa 
hat  been  abown  in-t  36,  the  dryneti  may  bi  found  at  any  atagebi 


.-L»+-^) 


uihedblctly  meaHimd  it  one  introduced  by  Mollier,  in  which 
«nlinatp  are  tbe  entropy  and  the  total  beat  (•«  Mollier, 
Tbe  praauie-voliune  diaipaa  (ivU  ■  very  utcful  altemaiive 
>       _  mew  of  nndiiv  tbe  heat  drop 

^ *^  or  energy  available  for  tfant- 

imy  other  gat  tupplied  at 
preaaun  pt  and  expuding  to 
piraiure  f^  at  which  preiture 
it  ri  diacharged.     The  work 

FlQ-  5].  volume    dbipan    .(qi.    53], 


If  Ih1>  work  U  wholly  done 


In  giving  It  velocity. 


W-V,')/«-j^ 


We  have  ainady  gcen  (1 4i).tbat  hi  adiabatk  ei 
If  the  mode  ol  expanaian  it  aucb  at  to  mak 

wlien  D  la  tbe  ratio  in  whicb  the  pniaure  fa] 
Now  the  adiabatic  etnanium  ol  iteam.  lUrli 

obtalruUe,  ii  equal  to  8'4l(l-D^"')Ati,  a  quantity  which  wU 
be  found  on  evaluation  to  agree  doaely  wltb  the  value  of  L-Ii. 
107.  Ftrm  ^  lilt  Mia  AiMalie  £tpmuim.—/it  eminrity  pn- 


a 


lank  one  la  which  the  ar 


nta  beeooKt  enlarged.  Tbe  ai^  d 
I  dhchane  ia  found  by  divadiag  il« 
niocitv  V  Bcqidred  op  Co  tkv  >&c^ 


fu  175-7  EbRmal  unit^  gr 
aud  cDOjequemly  the  ai^ 
iiid  of  Sow. 
VffiJe.— It  b  DB  thia  baaia  ll 


a  value  o(  t/V  conanaafing  a 
^  tbe  pmaure  drop  wo^iu  be  wuvd- 

pmaore  (I4'7  per  vi.  iil)  Ibe  am 
itol  tb(  tkniat. 

(i-D=r)ft». 

icnUy  the  dbcharge  per  aqimie  foot  of 
id  at  what  point  in  tbe  lall  t4  inwn 


iftpih).    Ia  theaerifrrinwM^iiik 

LOU  il  lollowt  cbat.  pravi^d  the  bail 
oea  the  initial  prcaaUT«,  ibe  tnol  d>*- 
e  lean  am  ol  aection  of  the  udc 
4  ia  iodependeot  ot  ibe  bnal  pcHHira. 

barge  ia  not  Inereued,  but  tbe  acEtB 
-  vdoeily  of  eait.  namcty  the  v^iorr 
ed  preaauR  raDge. 

ap  la  taiall  (pt  aiefcia  than  r>-577  A} 
bop  k  obta&ad  witbcfft  tbe  av  «  > 
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which  invoLvB  only  m  uull  drop  in  pranin. 
lit.  InfaBHi  ^  AicUt*. — Wc  bin  dalt  b  fir  with  tlw  [dea 
K  o(  BO  EriclioB,  ud  have  tmkm  tlw  whol*  work  o(  ezpanaian  ■ 
~  ig  to  pfodua  UBtic  vncrpy  in  tbo  jM.    But  andvr  rati  condi 
-  '^^^  iftft  pffofroMvc  dnlipotion  of  BntTsy  through  (rictnn 

D  proceed!  tb«  iteun  lo«a  part  of  iti  hin^^" 

.  . .  J  . .  -.  ^  iieit,   Tfaiu,  at  every  itan  in 


.  it  will  be  clear  Croin  Ihc 
:  vbote  heat  drop  ia  allowed 
.    „  „  in  one  opoiatioD,  ai  io  the 

De  Laval  noxzle,  a  velocity  of  about  4000  ft.  per  lecood  has  to 
be  dealt  with.  To  take  advantage  of  a  jet  in  the  moit  emdent 
mauBer  in  a  turbine  consiiiing  of  a  tingle  wheel  the  velocity 
of  the  buckets  agiintt  which  the  steam  impinga  should  be  nearly 
one  half  the  velocity  of  the  stream.  Bui  a  peripheral  velocity 
■ppRMching  acoo  ft.  pec  seroad  is  impracticable.  Apart  fmia 
the  diSculiis  which  It  would  involve  as  regards  gearing  down 
te  such  a  speed  as  would  serve  lor  Ibe  driving  ol  other  oiachioes, 
wbicj)  are  I0  employ  tbe  power,  there  are  do  Duiteriab  of  con- 
Btructlon  fitted  10  withstand  the  form  caused  by  ntuioD  at 
such  a  speed. 

KeiKe  it  Is  advulageous  10  divide  tbe  pnxxsa  into  stages. 
His  may  be  done  by  using  more  than  one  wheel  10  absotb  the 
'kinetic  energy  of  the  jet,  as  is  done  in  the  Curtis  luibine,  or  by 
dividing  (he  heat  drop  into  many  steps,  making  each  of  these 
ao  small  that  the  sleani  never  acquires  an  inconvenitnlly  great 
vetodty,  as  is  done  in  the  Parsons  turbine.  Turbines  whicb 
empby  one  or  otbet  of  these  two  methods,  or  a  combination 
of  both,  achieve  a  greatet  economy  of  steam  than  is  practicable 
with  a  single  wheel. 

113.  Ik  Lmal  TurNni. — Tlunlls,  however,  to  the  inventions 
tf  De  Lava],  the  single  expansion  single  wheel  type  of 


h  bucketi 


pound  turbines,  is  still  remaikshly  good.  This  has  been  done 
by  the  use  of  the  divergent  nozzle  and  with  the  help  of  mechani- 
cal devices  which  enahfe  the  peripheral  speed  to  be  very  high, 
though  even  with  the  help  of  these  devices  the  speed  of  ihe 
buckets  falls  considerably  short  of  that  which  would  be  suitable 
to  the  velocity  of  the  jet.  In  De  Laval's  turbine  the  steam 
mpands  at  one  step  from  the  full  prtsiure  ol  the  supply  to  the 
pressure  of  the  efhaust  by  discharge  in  the  farm  of  a  jet  from  a 
divergent  notzle.    It  then  acts  on  a  ring  of  buckets  or  blades 

Petton  wheel  or  other  form  of  pure  impulse  turbine.  Toutilize 
a  fair  fraclioD  of  tbe  kinetic  energy  of  the  Jet  the  blades  have  to 
run  at  an  enonnous  velocity,  and  Ihe  speed  of  the  abaft  which 
carries  tbem  is  >o  great  that  geadog  down  is  resorted  (d  before 
the  motion  ia  appbed  to  useful  purposes.    Tbe  general  atiange- 


and  turUne  blade* 


in  fig.  ss-  The  blades  pi 
a  disk-shaped  wheel  _  and 
form  a  complete  ring  round 
it,  only  a  few  of  the  blades 
being  shown  in  the  sketch- 
He  incresaing  Kdion  of 
the  fuiszle  is  calculated 
with  reference  to  tlie  final 
pressure,  according  to  the 
principles  already  explained.  The  jet 
of  the  wheel  and  escapes  at  the  other 

is  carried  to  atmosphe 

condenser  is  employed,  and  when  that  is  done  the  noole  is 
of  a  form  which  adapts  it  to  expand  the  steam  to  a  correspond- 
ingly lower  pressure.  It  is  only  in  the  smalter  sizes  of  these 
turbines  that  a  aingle  nozzle  is  used;  in  the  larger  steam  turlnnes, 
as  in  large  Pelton  wheels,  several  noxzles  are  applied  at  intervals 
along  the  circumference  of  tbe  disk.  The  peripheral  velocity 
ranges  from  about  joo  it.  per  second  in  the  smallest 
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e  shaft 
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ning  at  over 
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with 

etal  speed  of 

early  1400  ft.  per  secon 

d.    Th 

■eds  ate  made 

possible  by  Ihe  Ingenio 

us  device  of 

fieiible  shaft,  which  protects  the  bearings  and  foui 
liom  tbe  vibration  which  any  want  of  balance . would  otherwise 
produce.  The  elasticity  of  tbe  shaft  is  such  that  ils  period  of 
transverse  vibnlion  Is  much  longer  than  the  time  taken  to 
complete  a  cevoluiion.  The  high-speed  shaft  which  carries 
the  turbine  disk  Is  geared,  by  means  of  double  helical  wheels 
with  teeih  of  spedslly  fine  (utch,  to  a  second-motion  shaft, 
which  runs  at  one-tenth  of  Ihe  speed  of  the  first;  and  from  this 
the  motion  is  taken,  by  direct  coupling  or  otherwise,  to  the 
machine  which  the  turbine  is  to  drive.  The  wheel  carryiog 
(he  buckets  is  much  thickened  towards  the  axis  to  adapt  it  to 
withstand  the  high  stresses  arising  from  its  rotation.  Turbina 
oi  (his  class  in  sizes  up  to  300  or  400  h.p.  are  now  in  extensive 
use  for  driving  dynamos,  fans  and  centrifugal  pumps.  Com- 
!ie  Parsons  turbine,  De  Laval's  lends  itself  well 
e  small  amounts  of  power  are  wanted,  and  there 
it  achieves  a  higher  efficiency,  but  in  large  sisei  (he  Panona 
turbine  is  much  the  mote  efficient  of  the  two.  Tiiels  of  a  Dc 
Laval  lupine  used  with  a  condenser,  and  developing  about 
63  h.p.,  have  shown  an  average  steam  consumption  al  the  rale 
of  about  ID  lb  per  brake-borse-power- 
hour,  and  even  better  RSulls  are 
reported  in  turbines  of  a  laiget  size. 
■  If.  AdUnt  nf  lit  Jil  ■'■  Di  ImaTi 
Turbtnt. — In  entering  the  turbine  the  jet 

the'^Shed.  °Calling"!tS  initUl  vefidty  V, 
and  Ihe  velocity  of  Ihe  buckets  ■  we 
have,  St  in  fig.  s6.  Vi  for  Ihe  velocity  of  the 


Tit' hSftVt'h?  ™E™H«c^'v" 
Riadve  velscity  at  eiit  may  (neg- 
lecting f  riciinn)  be  uktn  at  equal  10  VL 

The  (Erection  of  Vi  or  BC  it  tangcDl  t     ' 
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)d  this  should  bv  no  ERater  than  it  m 


imalag  would  be  when  Ilia  bucket  velodly  ■ 
pendicular  to  the  pUne  of  the  wheel,  for  V^  wf 
It  poeiible  value.     AwiminE  (be  inBlf 


(hould  in  that  event  Kive  x-tVicoe  ■, 
He  and  mon  cloKly  to  IVi  the  nulter  ■  I 
eiKV  would  be  (Vi'-V.')/Vi'  or  i-ho' 
li  tbe  iet  cnten  the  buckeu  without  ihi 
ID  without  friction-     In  prmctice  ■  ia  abr 


A  to  the  plane  of  the  w 


TaWa  ten  of  a 


9  then  with  a  velocity 
n  efhdencir  tfanKigh  tu  exit 


or  total  heat  drop,  the  lo»ea  In  the  buckeu  (due  to  friction  and  to 
eddy  cumnia  •«  up  by  ihock)  to  31  %  and  the  loaea  due  to  tbe 
velodly  retained  by  the  Ream  at  exit  to  nearly  s%.  The  loHe* 
due  to  Iriclion  in  the  mechaniim  connime  ibout  5%  more,  leaving 
a  net  mum  of  about  54  %  ol  the  available  enerfy. 

IIS.  Curtii  TvbiiK.—Tht  Curtii  tutbine,  like  ihil  of  De 
Livi],  is  ■  pure  impulse  lurbine,  but  the  vtlodty  of  Ibe  jet  is 
extracted  not  by  one  ting  of  buckela  but  by  a  series  of  tings, each 
(«  obich  eiliacLs  a  cetUia  part.  Between  Ibc  fint  ud  second 
riogv  of  buckets  there  are  fixed  guide  blades  which  serve  to 

acquired  its  velodly  in  a  noule  i 

thiee  suecejsive  rings  of  moving  buckets,  with  two  lets  of  fixed 
guide  blades  between,  the  three  co-operating  to  extract  its 
kinetic  energy.  But  the  Curtii  lurbine  is  generally  compound 
lu  tbe  further  sense  that  the  total  drop  from  admission  to  con. 
denset  ptessure  a  itself  divided  into  two,  three  or  more  slagei, 
the  steam  acquiring  velocity  anew  at  each  stage  and  then  giving 
up  tbat  velodly  in  pas^ng  through  a  series  of  impulse  lurbine 
rings  generally  either  two  or  three  in  Dumber  before  undergoing 

rurfii  T«rK«.— In  this 


(be  next  drop  in 

,16.  Actum  oj  M  Jtto- 
division  of  the  heat  drop  01 
follows  Farsona.  The  distinctive  feature  in  Curtii  is  the  multi- 
imputse  action  which  occurs  at  each  pressure  stage.  This  is 
illustrated  in  the  diagram  (fig.  57),  which  shows  the  noule  and 


lot  Si 


n  Ni»f1rt  and  Blades,  Curtis  Steaa 


blades  of  a  two-stage  Curtis  turbine,  with  thiee  tings  of  movie 
blades  or  buckets  in  each  stage,  arranged,  of  course,  nund  tt 
periphery  of  a  wheel.  The  velocity  acquired  in  the  Doula 
eilracted  as  Ibc  Mtam  pursues  its  unuoui  ooune  between  movin 
and  fixed  blades,  and  It  leaves  Ibe  Ibird  ring  in  each  case  wit 
only  a  imiU  residual  velocity,  the  direction  of  which  is  appioi 


maldy  paraDel  to  the  axis  of  the  wbed.  The  changei  ot  veb- 
city  art  illustrated  In  fig.  58,  which,  for  tbe  sake  of  smp£- 
fication,  is  drawn  for  the  ideal  cue  of  i>a  fricticiL  TLerc  n  is  tte 
velocity  ol  tbe  buckela,  V,  tbe  iaitial  vdodty  o(  the  jet.  aid 
V,  the  Initial  rtlallve  vdodty  on  entrance  to  tbe  fint  movieg 
ring.  Vi  Is  tbe  absolute  velocity  on  entering  Ibe  Kcnod  moving 
ling,  aitd  Vi  Ibe  reUtive  vebdiy.  Vi  is  tbe  abaoluu  velocity  « 
CRtering  the  third  moving  ring  and  Vi  tbe  nlaiire  nlcKiiy. 
Finally,  Vjis  tbe  absolute  velocily  on  lavinf  ''     "'"■" ' 


Fig.  SB. 
ring,  and  this  in  the  example  here  drawn  is  patalld  to  the  ix> 
of  the  turbine.  The  first  moving  blades  have  side*  paisllel  te 
OB,  BP;  the  fint  fixed  blades  have  aides  piralld  lo  CP,  PD. 
Tbe  second  moving  blades  have  sides  parillel  to  PE,  EQ;  i^ 
second  fixed  hiadn  to  FQ,  QG,  and  the  third  moving  Uades  10 
QH,HR. 

Tbe  steam  tben  pane*  on  lo  a  second  set  of  divnfenl  boizIb 
in  which  It  undetgoet  a  second  drop  in  pressure,  acqoiriii 
velodly  afresh,  which  it  loia  as  before  in  passing  tlirou^  a  i« 
of  three  tings  of  tnoving  buckets.  In  some  Curtja  tnrhioH 
this  is  followed  by  a  third  and  often  a  tourtb  similar  pnaB 
before  the  condenser  is  reached.  In  a  foiir-stage  Cimis  lutUnc 
the  9eed  of  Ibe  buckets  is  usually  about  400  ft.  per  secud. 
the  steam  issues  from  each  set  of  noxxles  with  a  velocity  tji  abou 
sooo  ft.  per  second,  and  each  sec  of  moving  rings  tbIuccs  ibi 
by  something  like  400  ft.  per  second.  The  loots  due  to  lUia 
friction  are  somewhat  serious,  altliouiA  tbe  bbdc  speed  b  tail 
set  is  sufficient  to  let  the  steam  cnld  without  abock;  on  ib 
other  band,  Ibe  Curtis  turbine  escapes  to  ■  great  exiBit  Icbh 
due  ID  leakage  which  are  present  in  Ibe  Parsons  lype.  Tk 
velocity  diagram  shown  in  fig.  58  may  rcadBy  be  ibodi&ed  lo 
allow  for  efiecta  of  friction.  Owing  to  the  progrsnTC  ndonioi 
of  velocity  in  passing  from  ring  to  ring  a  larger  and  lalgcr  ini 
of  blade  opening  is  required,  and  Ibis  is  provided  for  by  mate; 
the  height  of  the  blades  increase  tn  the  successive  lingi  of  aii 

117,  Pitfennana  of  CurtU  rurKiid.— Cunia  torbino  hiw 
been  successfully  applied  in  large  uis,  tspeciaUy  in  Acerici. 
lo  drive  electric  generators,  with  outputs  of  as  modi  as  oxc 
kilowatts,  and  in  a  few  instance*  they  have  been  aifaptcd  » 
marine  propulsion-  In  large  sizes,  and  unng  modetaldy  %apa' 
heated  steam,  the  Curtis  luitdne  has  achieved  a  high  deptc  d 
efficiency.  The  advantage  of  saperlwiiing,  In  any  typ:  d 
lurbine.  Is  to  reduce  the  wetness  which  tbe  steam  devrt^a  u 
it  expands  during  work.  The  prejudida]  effect  ol  weisen  s 
cfai.-lly  that  it  increases  friction,  espedally  in  Uk  later  lUun 
of  the  expansion.     Tests  of  Curtis  turbines  ihov   that  Iter 

'  "  ■  "  "  "rncy  throughout  a  wide  lasp 
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material  incTcua  in  the  nlio  of  steam  ctnuumptfon  10  oatput. 
la  tests  o(  a,  gooo  kilonitt  Cuitls  turbine  usng  ttewn  of  about 
ISO  lb  preuun  aad  So°  C.  superheat,  with  a  vacuum  of  9g|  in. 
Ibc  coiuuiDptioa  ol  iteam  Is  lepaited  to  have  been  only  13  lb 
per  kilowatl-hour,  and  this  figuK  ttmained  almoM  constant 
for  loads  ungiDi  from  8000  to  11,000  kilowalts.  In  a  jooo 
kilowatt  turbine  under  very  timilai  CDodiiioni  the  consomptioa 
1]  reported  10  have  been  iii  lb  pei  kilowait-bour.  In  the 
usual  arrangement  of  the  Curtis  turbine  the  shaft  b.  vertical 
and  die  wheels  lie  in  boriionlal  plana,  the  weight  of  the  re- 
volving parts  bdn«  taken  by  a  footsi^  beuin(  with  forced 
lubricaiian,  and  the  elecUic  generaur  is  mounted  on  the  top. 
There  are  usually  in  the  latge  siei  four  stages  of  expanaion,  each 
stage  being  separaUxl  from  the  one  above  it  by  a  diaphragm 
plate  mnlaining  the  Boailes  in  whicb  the  next  step  in  velocity 
b  acquired.  The  expansion  hai  been  divided  into  as  many  as 
seven  Uagea  in  a  Curtis  turbme  lor  marine  uie.  the  shaft  being 
then  horiionlal,  and  in  all  euepi  the  fint  atage  In  that  eiounple 
the  piesaure  drop  is  10  oimpantively  mudt  as  Dot  to  require 
divergent  no^es. 

lie.  Parsmi  TiirMiKi.— In  tha  tuiUna  of  De  iJLval- and 
Cuitis  the  action  on  the  moving  blades  or  buckets  la  entirely 
one  of  impulse.  No  drop  of  pressuie  occur*  while  the  steam  is 
passing  the  moving  blades,  and  iti  velocity  telative  to  the  blade 
surface  undergoes  no  change  except  nich  as  is  brought  about  by 
Iriclion.  In  the  Panons  turbine,  on  the  otber  hand,  there  is  a 
riiratMn     KltKIKt  wadimeffeet  The  iieam 

"""^     V\V>>A,>XW  acquires  rdative  vekxity 

"•«—-" WWJW}—'^  1«-  p™«.»  it 
^      .,_       timtlllt  pas»  each  ring  of  moving 

"■"*—    WN\.W.\\  blades:    in    thii    Rspect 

pair  of  nxed  and  moving 
rings  malie*  iy>  what  ia  caSed  a  "  atage  "  and  may  be  said  10 
consliiute  a  separate  turlMie:  the  whole  is  a  leriea  of  many 
Huch  siagca.  Iix  each  stage  the  drop  in  pressure  and  in  heat 
is-  divided  equally  between  the  fixed  and  moving  element, 
the  ciit  and  entrance  angles  and  the  form  of  the  blades 
^nerally  being  aLke  in  both.  The  number  ol  stages  d^iend* 
on   what  peripheral  apeed  it  is  coDvcDlent  to  use.     Where 


comparatively  high  blade  qMcds  are  practicable,  as  in  lur- 
Innea  {at  driving  electric  generators,  Ibe  steam  is  allowed  to 
acquire  a  fairiy  high  velodly  at  each  ring  of  blades,  and  in 
such  cases  so  few  aa  4J  stages  may  be  suitable.  Iq  large  marine 
turbines,  on  the  other  hand,  where  the  number  of  revolutions 
per  minute  ha*  10  be  kept  bw  in  the  interests  of  propeller 
efficiency,  the  blade  ^eeds  cannot  be  kept  high  witliout  making 
the  diameter*  unduly  great,  and  consequently  more  stages  are 
required:  in  such  turbines  the  number  of  stages  may  be  [rom 
100  to  too.  The  general  relation  of  fixed  to  moving  blades 
and  the  characteristic  form  of  both  will  be  seen  from  fig.  50- 

Fig.  60  abows  a  complete  Parsons  turbine  of  1000  kilowatt* 
capacity  in  longitudinal  section  through  thi  caung.  Hw 
fixed  blades  are  caulked  with  separating  distance-pieces  into 
grooves  turned  on  the  inner  surface  of  the  case  and  project  in- 
wards: the  moving  blade*  are  sitnllarly  secured  in  grooves  which 
are  turned  on  the  surfac«  of  the  mating  dilun.  Between  drum 
and  case  there  i*  an  annular  space  fitted  in  this  way  with 
successive  rings  of  fixed  and  moving  blades.  There  is  con- 
siderable lon^iudinal  clearance  fntm  ring  to  ring,  but  over  the 
lip*  of  the  blades  the  clearance  is  reduced  to  the  smallest  pos- 
^ble  amount  consistent  with  safety  agamst  contact  [generally 
from  IS  to  30  thousandths  ol  an  hich  In  turliines  of  moderate 
siie).  Steam  enters  at  A,  expands  through  all  the  rings  of  blades 
in  turn  and  (sape*  to  (he  condenser  at  B.  To.  provide  for  the 
Increase  in  its  volucoe  the  itiie  of  the  blade  passages  enlarges 
progtesalvely  from  the  high  to  the  low  presgure  end.  In  the  ex- 
ample shown  this  is  done  partly  by  loiglherung  the  blades  and 
partly  by  increasing  the  cdtcumference  of  the  drum,  which  haa 
the  further  effect  of  increastog  the  blade  velocity,  so  that  the 
expanded  steam  not  only  ha*  a  larger  area  of  passage  open  to 
it  but  is  also  allowed  to  move  laatet,  and  consequently  each  unit 
of  the  area  is  moreefiective  in  giving  ilvent.  Instead  of  attempt- 
log  lo  make  the  change  in  passage  area  contlnuouafromringto 
ring,  as  the  ideal  turbine  would  require,  it  is  done  in  a  limited 
number  of  steps  and  the  arveral  rings  in  each  step  are  kepi  of 
the  same  nze.  Thus  in  the  example  shown  in  the  figure  the 
first  step  consists  of  seven  pairs  of  rings  or  stage*,  the  next  two 
each,  the  next  of  two 
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1x9.  BaUmu  of  longUudimU  Forces:  Dummies. — Since 
the  pressure  of  the  steam  fails  progressively  from  left  to  right 
there  is  a  resultant  longitudinal  thrust  on  the  drum  forcing  it 
to  the  right,  which  is  balanced  by  means  of  "  dummy  "  rings 
C  C  C"\  These  correspond  in  diameter  with  the  several 
portions  of  the  bladed  drum  and  are  connected  with  them  by 
steam  passages  which  secure  that  each  dummy  shall  have  the 
same  pressure  forcing  it  to  the  left  as  tends  on  the  corresponding 
part  of  the  drum  to  force  it  to  the  right.  No  steam-tight  fit 
is  practicable  at  the  dummies,  but  leakage  of  the  steam  past 
them  is  minimized  by  the  device  of  furnishing  the  circumference 
of  each  dummy  with  a  series  of  rings  which  revolve  between  a 
corresponding  series  of  fixed  rings  projecting  inwards  from  the 
case.  The  dummy  rings  do  not  touch  but  the  clearance  spaces 
are  made  as  fine  as  possible  and  the  whole  forms  a  labyrinth 
which  offers  great  resistance  to  the  escape  of  steam.  Sub-, 
stantially  the  same  device  is  employed  to  guard  against  leakage 
in  the  glands  DD  where  the  shaft  leaves  the  turbine  case.  There 
is  a  "  thrust  block  "  E  at  one  end  of  the  shaft  which  maintains 
the  exact  longitudinal  position  of  the  revolying  part  and  allows 
the  fine  clearances  between  fixed  and  moving  dummy  rings  to 
be  adjusted.  — 

X30.  Lubrication. — ^The  main  bearings  LL  are  supplied  with 
oO  under  pressure  kept  in  circulation  by  a  rotary  pump  F  which 
draws  the  oil  from  the  tank  G.  The  pump  shaft  H,  which  also 
carries  a  spring  governor  to  control  the  speed  of  the  turbine, 
is  driven  by  a  worm  on  the  main  shaft.  The  same  oil  is  cir- 
culated over  and  over  again  and  very  h'ttle  of  it  is  consumed^ 
No  oil  mixes  with  the  steam,  and  in  this  point  the  turbine  has  a 
marked  advantage  over  piston  and  cylinder  engines,  which  is 
especially  important  in  marine  Use.  In  small  fast-running 
turbines  each  bearing  consists  of  a  bush  on  which  three  con- 
centric sleeves  are  slipped,  fitting  loosely  over  one  another  with 
a  film  of  oil  between.  The  whole  acts  as  a  cushion  which  damps 
out  any  vibration  due  to  want  of  balance  or  alignment.  In 
large  turbines  this  device  is  dispensed  with  and  a  solid  brass 
beajring  lined  with  white  metal  is  employed. 

X2I.  Blades. — ^The  blades  are  generally  of  drawn  brass,  but 
copper  is  used  for  the  first  few  rows  in  turbines  intended  for 
use  with  superheated  steam.  In  the  most  usual  method  of 
construction  they  are  put  one  by  one  into  the  grooves,  along 
with  distance  pieces  which  hold  them  at  the  proper  angle  and 
proper  distance  apart,  and  the  distance  pieces  are  caulked  to  fix 
them.  The  length  of  the  blades  ranges  from  a  fraction  of  an  inch 
upwards.  In  the  longest  blades  of  the  largest  marine  steam 
turbines  it  is  as  much  as  a  a  in.  When  over  an  inch  or  so  long 
they  are  strengthened  by  a  ring  of  stout  wire  let  into  a  notch 
near  the  tip  and  extending  round  the  whole  circumference. 
Each  blade  is  "  laced  "  to  this  by  a  fine  copper  binding  wire, 
and  the  lacing  is  brazed.  For  long  blades  two  and  even  three 
such  rings  .of  supporting  wire  are  introduced  at  various  dis- 
tances between  root  and  tip.  The  tips  are  fined  down  nearly 
to  a  knife-edge  so  that  in  the  event  of  contact  taking  place  at 
the  tips  between  the  "  rotor  "  or  revolving  part,  and  the  "  stator  " 
or  case,  they  may  grind  without  being  stripped  off.  The 
possible  causes  of  such  contact  are  wear  of  bearings  and  unequal 
expansion  in  heating  up.  With  a  proper  circulation  of  oil  the. 
former  should  not  take  place,  and  the  clearances  are  made  large 
enough  to  provide  for  the  latter.  Various  plans  have  been 
devised  to  facilitate  the  placing  and  fixing  of  the  blades.  In 
one  method  they  are  slung  on  a  wire  which  passes  through  holes 
in  the  roots  and  in  the  distance  pieces  and  are  assembled  before- 
hand in  a  curved  chuck  so  as  to  form  a  sector  of  the  required 
ring,  and  are  brazed  together  along  with  the  supporting  wires 
before  the  segment  is  put  in  place.  In  another  method  the 
roots  are  fixed  in  a  brass  rod  in  which  cuts  have  been  machined 
to  receive  them;  in  another  the  rod  in  which  the  roots  are  secured 
has  holes  of  the  right  shape  formed  in  it  to  receive  the  blades 
by  being  cast  round  a  series  of  steel  cores  of  the  same  shape  as 
the  blades:  the  cores  are  then  removed  and  the  blades  fixed 
In  the  holes. 


x>a.  Ihums. — ^In  small  tuxl>iiies  the  dmrns  canyioc  t!he  » 
volving  blades  are  solid  forgings;  in  large  toibiDes  tbey  an 
also  of  forged  steel  but  in  the  form  of  holkrw  cyiiodets  tvmed 
true  inside  as  well  as  out.  These  are  sui^Kxtcd  od  the  daits 
by  means  of  wheel-shaped  steel  mitfings  near  the  ends,  over 
which  they  are  shrunk  simI  to  which  they  are  fastrnrd  by  screvs 
the  heads  of  which  are  riveted  over.  Tlie  case  is  of  cast  inm  "with 
a  longitudinal  joint  which  allows  the  upper  half  to  be  lifted  o£ 

zaj.  Governing. — ^The  governor  regulates  the  tuxbioe  b; 
causing  the  steam  to  be  admitted  in  a  series  of  blasts,  the  dca- 
tion  of  which  is  automatically  adjusted  to  suit  the  demand  for 
power.  When  working  at  full  power  the  admission  is  peactkalr 
continuous;  at  lower  powers  the  steam  valve  is  opened  and  doecd 
at  rapidly  rtcuning  intervals.  Each  revolation  of  the  govenoi 
shaft  causes  a  cam,  attached  to  the  governor,  to  open  and  dose 
a  relay  valve  which  admits  steam  to  a  cylinder  controErj 
the  position  of  the  main  steam  valve,  which  according  epe:s 
and  closes  in  unison,  with  the  relay.  The  position  of  the  govexaor 
determines  how  long  the  relay  will  admit  steam  to  the  cod* 
troUing  cylinder,  and  consequently  how  long  the  main  vahe 
will  be  hdd  open  in  each  period.  In  turbines  driving  efectnc 
generators  the  contrcd  of.  the  relay-valve  is  sometimes  made  t» 
depend  on  variations  of  the  electric  pressure  produced  isauai 
of  variations  in  the  speed.  In  either  case  the  arrangement  scccei 
control  in  a  manner  remarkably  free  from  frictional  iote* 
ference,  and  therefore  secures  a  high  degree  of  xuaiUasEOtj  a 
speed  or  inelectric  pressure,  as  the  case  may  be. 
.  To  admit  of  overioading,  that  is,  of  working  at  powers  oa- 
siderably  in  excess  of  the  full  power  for  whidh  the  tmbiBe  a 
designed,  provision  is  often  made  to  allow  steam  to  enter  1: 
the  full  admission  pressure  beyond  the  first  set  of  iws  d 
blades:  this  increases  the  quantity  admitted,  and,  thoog^  tk 
action  is  somewhat  less  efficient,  more  power  is  devdoped.  .As 
orifice  will  be  seen  in  fig.  60  a  little  to  the  right  of  the  mcz 
steam  admission  orifice,  the  purpose  of  which  is  to  allow  srtic 
to  enter  direct  to  the  second  set  of  blades,  missng  the  fics 
seven  stages,  so  that  the  turbine  may  cope  with  overloads. 

124.  Absence  of  Wear. — Owing  to  its  low  steam  vefec^is 
the  Parsons  turbine  enjoys  complete  immunity  .from  wear  d 
the  blades  by  the  action  of  the  steam.  A  jet  ci  steam,  cspedaTf 
when  wet,  impinging  at  very  high  velocity  agatml  a  metii 
surface,  has  considerable  cutting  effect,  but  this  is  afaaest  n 
velocities  such  as  are  found  in  these  turbines,  and  it  is  kmi 
that  even  after  prolonged  use  the  blades  show  no  signs  cf  wtv 
and  the  efficiency  of  tht  turbine  is  unimpaired. 

125.  BtaiU  Vdociiy. — ^Experience  has  ahown  that  the  cor 
economical  results  are  obtained  when  the  \-vlocity  of  the  cm 
through  the  blades  is  about  twke  the  vdocity  of  the  blades  tkt> 
selves,  and  the  Paraons  turbine  is  acc<mlingly  designed  with.  &«  >-' 
as  possible,  a  constant  velocity  ratio  of  about  this  value.  As  a  m.-^ 
explained,  it  is  convenient  in  practice  to  divide  the  eipansH»  ^-: 
a  comparatively  amall  number  of  steps  (about  twelve  «vp»  b  j  l^ 
number),  giving  a  constant  area  of  steam  paaaaifle  to  the  fir»t  f'* 
rows,  a  lanter  area  to  the  next  few.  and  so  on.  An  effect  of  t^J  - 
that  the  velocity  ratio  varies  alightty  above  and  below  tiie  va.^ 
of  two  to  one,  but  if  the  steps  are  not  too  great  Uw  variataac  s 
not  sufficient  materially  to  affect  the  efficiency. 

If  the  spindle  or  drum  carrying  the  moving  blades  woe  cf  'i^ 
same  diameter  throughout,  the  blades  at  the  exhaust  end  v^  ■ 
have  to  be  exceedingly  long  in  wda  to  give  passage  to  the  rsrt-: 
steam.  By  increasing  the  diameter  towards  the  exhaust  cud  :*c 
peripheral  velocity  is  increased,  and  hence  the  proper  velodt>  \f 
the  steam  is  also  increased.  The  amount  of  heat  drop  per  r-c  s 
consequently  greater  towards  the  low-pressure  end :  in  other  «'f^^ 
the  number  oirings  for  a  given  drop  is  reduced.  Taking  the  net  -; 
as  a  whole,  the  number  oif  rings  will  depend  on  the  uadc  vdrrv 
at  each  step,  the  rdatlon  being  such  that  XiiV»*»c«tstaat  kt  1 
^ven  total  drop  from  admisuon  to  eadiaust.  •  bcsng  the  ncKber  d 
rings  whose  blade  velocity  is  V».  It  appears  that  a  asoal  va!sr  a 
this  constant  is  about  1,500,000^  for  the  whole  range  fnss  u 
admission  pressure  which  may  be  neariy  200  S>  per  aq.  in.  d^n  :: 
condenser  pressure. 


'Speakman,  "The  Determination  of  the  Principal 
of  the  Steam  Turbine  with  special  reference  to  Marine  Work."  T"^ 
Inst.  Engineers  fif  Skifbuilders  in  Scotland  (October  1905).   Oa  t^J 
subject  see  also  Reed,  "  The  Design  of  Marine  Steam  Tartssao." 
Proc.  InsL  Cio.  Eng.  (February  1909). 
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The  increaied  diftmeter  at  the  low-pretsure  end  not  only  allowt 
the  steam  velocity  to  be  increased  but  by  enlaivin^  the  annulus 
«txable8  a  sufficient  area  of  passage  to  be  provided  without  unduly 
lengthening  the  blades.  In  the  very  last  stages  of  the  expansbn, 
liowever,  the  volume  becomes  so  great  that  it  is  not  practicable  to 
provide  sufficient  area  by  lengthening  the  blades,  and  the  blades 
-there  are  accordingly  shaped  so  as  to  face  in  a  more  nearly  axial 
direction  and  are  spaced  more  widely  apart. 

The  area  of  the  steam  passage  dejtends  on  the  angle  of  the  blade. 
If  the  blades  were  indefinitely  thin  it  would  be  equal  to  the  area 
of  the  annulus  multiplied  by  the  sine  of  the  angle  of  discharge,  and 
i  n  practice  this  is  subject  to  a  deduction  for  the  tnickness  of  the  blade 
on  the  dischai^  side,  as  well  as  to  a  correction  for  leakage  over 
Che  tips.  Generally  the  angle  of  discharge  is  about  aa}*;  and  the 
effective  area  for  the  passage  of  steam  u  sibout  one-third  of  the  area 
of  the  annulus. 

Fig.  61  A  shows  a  representative  pair  of  fixed  and  moving 
blades  of  a  Parsons  turbine,  and  fig.   6iB   the  corresponding 


Fig.  6i. 

-velocity  diagram  for  tlie  steam,  neglecting  effects  of  friction. 
Vi  is  the  exit  velocity  from  the  fixed  blades,  the  detive^ 
edges  of  which  are  tangent  to  the  direction  of  Vi.  The  blade 
velocity  is  «  which  is  |Vi.  Vi  is  consequently  the  relative 
velocity  with  which  the  steam  enters  the  moving  blades.  Approxi- 
mately, the  back  surface  of  these  blades  is  parallel  to  Vt,  but  the 
blades  are  so  thick  near  the  entrance  side  that  their  front  faces  have 
at  considerably  different  slope  and  there  is  therefore  some  shock  at 
entrance.  In  passing  through  the  moving  blades  the  relative* 
velocity  of  the  steam  over  the  oladcs  changes  irom  Vt  to  Va.  Allow- 
ing for  the  velocity  u  of  the  blades  themselves,  this  corresponds  to 
an  absolute  velocity  V4,  with  which  the  steam  enters  the  next  set  of 
f\xcd  blades.  In  these  blades  it  is  again  accelerated  to  Vi  and  so  on. 
126.  Calculation  of  Vtlociiy  at  each  Stags. — The  acceleration  of 
the  steam  in  each  tow  of  blades  results  from  a  definite  heat  drop. 
Or,  if  we  look  at  the  matter  from  the  point  of  view  of  the  pressure- 
volume  diagram,  the  aooeleiation  results  from  the  work  done  on  the 
steam  bv  itself  durinjg  a  drop  tp  in  its  pressure.  The  amount  of 
this  work  per  pound  is  vif  where  v  is  the  actual  volume  per  pound. 
It  is  convenient  in  practice  to  write  this  in  the  form  [pv^PlP*  for 
the  product  p9  changes  only  slowly  as  expansion  proceeds.  In 
designing  a  turbine  a  table  of  the  values  of  fn  throughout  the  range 
of  pressures  from  admission  to  exhaust  b  prepared,  and  from  th^ 
numbers  it  is  easy  to  calculate  the  work  done  at  each  stage  in  the 
expansion,  the  pressure  p  and  drop  in  pressure  ip  being  known. 
In  the  ideal  case  with  no  losses  we  snoula  have 


or 


\l*~2gipv)iplP+W 


where  y^  is  the  vdoctty  before  the  acceleration  due  to  the  drop  6p 
and  Vi  is  the  velocity  after. 

But  under  actual  conditions  the  gain  of  velocity  is  less  than  this, 
owing  to  blade  friction,  shock  and  other  sources  ot  toss.  The  actual 
velocity  depends  on  the  efficiency  and  on  the  shape  and  angles  of 
the  blades.  It  appears  that  under  the  conditions  which  hold  in 
practice  in  Parsons  turbines  it  is  very  nearly  such  that 

Vi*~2gipv)9pfp. 

In  this  formula,  which  serves  as  a  means  of  estimating  approxi- 
mately the  velocity  for  purposes  of  design,  it  is  to  be  understood 
that  u  calculating  the  product  pv  the  volume  to  be  taken  is  that 
which  is  actually  reached  during  expansion.  The  actual  volume 
is  affected  both  by  friction  and  by  leakage  and  is  intermediate  in 
value  between  the  volume  in  adiabatic  expanuon  and  the  volume 
corresponding  to  saturation.  I  n  the  case  of  a  turbine  of  70  %  efficiency 
the  actual  wetness  of  the  steam  is,  according  to  Mr  Parsons's 
experience,  about  5^%  of  that  due  to  adiabatic  expansion  in  the 
early  stages  and  60  %  in  the  latest  stages.  In  preparing  the  table 
of  values  of  pv  figures  are  accordingly  to  be  taken  intermediate 
between  those  for  saturated  steam  and  for  steam  expanded  adia- 
hatically,  and  from  these  is  found  as  above  the  velocity  tor  any  given 
drop  in  pressure,  and  also  the  volume  per  pound,  for  which  at  each 
stage  in  the  expansbn  provision  has  to  be  made  in  designing  the 
effective  areas  of  passage. 

The  blade  speeds  used  in  Parsons  turbines  rarely  exceed  350  ft. 
per  second  and  are  generally  a  good  deal  less.  In  marine  forms, 
where  the  number  of  revolutions  per  minute  is  limited  by  considera- 
tions of  efficiency  in  the  action  of  the  screw  propeller,  the  blado 
speeds  generally  ranse  from  about  120  to  150  ft.  per  second,  though 
speeds  as  k>w  as  80  ft.  per  second  have  been  used. 

127.  Parsons  Marine  Turbines. — ^Marine  turbines  are  divided 
into  distinct  high  and  low  pressure  parts  through  which  the 
steam  passes  in  series,  each  in  a  separate  casing  and  each  driving 
a  separate  propeller  shaft.  The  most  usual  arrangement  is  to 
have  three  propeller  shafts;  the  middle  is  driven  by  the  high 
pressure  portion  of  the  turbine,  and  the  steam  which  has  done 
duty  in  this  is  then  equally  divided  between  two  precisely 
similar  low  pressure  turbines,  each  on  one  of  two  wing  shafts. 
The  rotor  drum  of  each  turbine  has  a  uniform  diameter  through- 
out its  length,  but  the  casing  is  stepped  to  allow  the  lengths  of 
the  blades  to  increase  as  the  pressure  falls. 

The  casing  which  contains  each  of  the  two  low  pressure 

turbines  contains  also  a  turbine  for  running  astern,  so  that  either 

or  both  of  the  two  wing  shafts  may  be  reversed.    Steam  is 

admitted  to  the  reversing  turbine  dkect  from  the  boiler,  the 

centre  shaft   being   then   idle.     Each   astern-driven   turbine 

consists  of  a  comparatively  short  series  of  rings  of  blades,  set 

for  nmning  in  the  reversed  direction,  developing  enough  power 

for  this  purpose  but  making  no  pretensions  to  high  efficiency. 

The  astern  turbine,  being  connected  to   the  condenser,  runs 

in  vacuo  when  the  ahead  turbine  is  in  use  and  ^  consequently 

wastes  little  or  no  power. 

Fi^.  62  and  63  are  sections  of  the  high  pressure  and  low  pressure 
portions  of  a  typical  Parsons  marine  steam  turbine,  as  designed 
lor  the  three-shaft  arrangement  in  which  the  low  pressure  portion 
is  duplicated.  In  each  figure  A  is  the  fixed  casing  and  B  is  the 
revolving  drum.  Steam  enters  the  high  pressure  turbine  (fi^.  62) 
through  J  and  passes  out  through  H.  There  are  a  "  expansions ' 
or  steps,  with  9  stages  or  double  rows  of  blades  in  the  first,  9  in  the 
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Fig.  6a. — Panons  Marine  Turbine:  High  Pressure  Part. 
Upper  half :  sectional  elevation.  Lower  half :  external  view. 
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second,  8  in  the  third  and  8  in  the  fourth,  or  34  ttaces  in  aO.  The 
low  pressure  tui;|nne  (fig.  65)  comprises  a8  more  stages  stepped  v 
shown  in  the  figure.  The  reversing  turbine  which  is  seen  oa  the  Veil- 
hand  side  in  fif;.  63,  at  the  place  where  the  rotor  is  reduced  in  diarartcr. 
has  26  stages  in  4  steps.  These  turbines  have  «  total  aor 
horse  power  of  12,500,  and  run  at  4^  revolutions  per  minute. 

ia8.  Longitudinal  Forces  in  Manne  Turbines. — ^In  a  mariae  stc 
turbine  the  size  of  the  dummy  is  reduced  so  that  instead  oC  haLiivip; 
the  whole  steam  thrust  it  leaves  a  resultant  force  whkrh  nearir 
balances  the  propeller  thrust.  Consrauently  only  a  small  tfanst 
block  has  to  be  provided  to  take  any  difference  there  may  be  betwen 
these  forces.  This  thrust  block  is  shown  on  the  extreme  rigibt  is 
each  figure,  beyond  the  gland  and  bearing.  The  dununy  {si  D 
in  the  figures)  is  made  up  of  some  27  rings  m  brass  fixed  ia  the  caae 
in  close  proximity  to  the  faces  of  projecting  rii^s  oa  the  tolx 
(fig.  64)  with  a  longitudinal  clearance  of  0-015  ii^  This  ions  of 
dummy  is  suitable  K>r  the  end  near  the  thrust  block,  where  exaa 
longitudinal  adjustment  is  possible,  but  the  astern  turbine  in  fig.  63 


Fig.  64.  Fig.  65. 

requires  a  different  form  because  some  k>ngitudinal  plav  is 
sanly  brought  about  there  by  differences  in  expansion  of  the  r<xg 
and  stator.  Accordingly,  the  astern  dummy  is  of  the  '*  radiu  * 
form  shown  in  fig.  6^  where  the  fine  clearance  is  round  the  dream- 
ference  of  the  brsus  nngs  set  in  the  rotor  and  stator  altemateiy.  Tbe 
whole  dummy  includes  about  sixteen  of  these  rings. 

lao.  Shaft  Arrangement  of  Marine  Turbines. — Fig.  66  shows  tix 
usual  three-shaft  arrangement,  with  two  low  pressure  tivtiaes  a 
parallel  on  the  wing 
shafts,  and  one  high 
pressure  turbine,  with 
which  they  are  jointly 
in  series,  on  the  middle 
shaft.  In  very  large 
vessds  four  shafts  are 
used,  and  the  turbines 
form  two  independent 
sets  one  on  each  side  of 
the  ship.  The  outer 
shaft  on  each  side  carries 
a  high  pressure  turbine, 
and  the  inner  shaft  car- 
ries the  corresponding 
low  pressure  turbine  ana 
also  a  turbine  for  revers- 
ing.   This  arrangement 


Fic.  66. 


is  followed  in  the  "  Luaitaaia  **  ad 
"  l^auretania  "  where  the  low  pressure  turbines  have  drums  iS-5  ta. 
in  diameter,  are  about  I7i  ft.  in  diameter  over  ail  and  50  ft.  loog.  a^i 
weigh  300  tons.  Each  turbine  has  8  steps  with  about  16  sugs 
in  each  step  in  the  high  pressure  turbine  and  8  in  the  low.  Tl^ 
run  at  180  revolutions  per  minute. 

130.  Cruising  Turbistes  in  War-Skips. — In  turbines  for  the  pF> 
pulsion  of  war-ships  it  u  necessary  to  secure  a  fairly  h^  tcoodirj 
at  speeds  greatly  short  of  those  for  which  the  turfotnes  are  des^rxri 
when  working  at  full  power,  for  the  normal  cruisins  speed  o^  ^^ci 
vessels  is  usually  from  half  to  two-thirds  of  the  speed  at  full  pc»er 
To  counterbalance  the  reduced  blade  velocity,  wncn  runnimg  ixmk: 
these  conditions,  the  number  of  rows  of  Uades  has  in  some 
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Fic.  67. 

been  augmented  by  adding  what  are  called  cnnaiac  torbraes. 
are  connected  in  series  with  the  main  turbines  wron  the  s^  t» » 
run  at  cruising  speed.  In  the  three-shaft  arrangement  the  cmissr 
turbines  are  fitted  on  the  wing  propeller  shafts,  which  cafT>  ^» 
the  low  pressure  and  astern  turbines.  They  form  a  high  and  istrr- 
mediate  pressure  pair  through  which  the  steam  may  pass  ia 
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before  ffoing  00  to  the  main  turinnes.  This  arxaogement  b  ihowii 
in  fig.  67,  where  CH.P.  and  C.I. P.  are  the  two  cniasiii^  turbines. 
In  cniismg  at  low  speols  the  whole  group  of  tuxbinei  is  used  in 
series:  when  the  speed  is  increased  ^  laiger  amount  of  power  is  got 
by  admitting  steam  direct  to  the  seoood  cruiser  turbuie;  and  finaUy 
at  the  highest  speed  both  cruiser  turbines  are  cut  out.  The  arrange* 
ment  shown  in  ng.  67  has  been  used  in  some  torpedo-boat  destroyers 
and  small  cruisers.  In  some  large  cruisers  and  battleships  a  four- 
shaft  system  is  employed  and  a  longitudinal  bulkhead  divides  the 
whole  ^up  into  two  independent  sets.  On  each  of  the  outer  shafts 
there  IS  a  high-pressure  ahead  and  also  a  separate  high-pressure 
astern  turbine.  On  each  of  the  inner  shafts  there  is  a  combined 
low-pressure  ahead  and  astern  turbine  and  also  a  cruiai^  turbine. 
All  four  shafts  can  be  reversed. 

131.  Applicaticn  of  Parsons  Turbine. — ^The  Parsons  was  the 
earliest  steam  turbine  to  be  made  commercially  successful,  and 
it  has  found  a  wider  range  of  application  than  any  other.  Its 
chief  employment  is  as  an  electric  generator  and  as  a  marine 
engine,  but  it  has  been  put  to  a  considerable  number  of  other 
uses.  One  of  these  is  to  drive  fans  and  blowers  lor  exhausting 
air,  or  for  delivering  it  under  pressure.  The  turbine-dnven 
fans  and  blowers  designed  by  Mr  Parsons  are  themselves  com- 
pound turbines  driven  revened  in  such  a  manner  as  to  pro- 
duce a  cumulative  difference  in  the  pressure  of  the  air  that  is 
to  be  impelled. 

An  interesting  field  for  the  application  of  steam  turbines 
is  to  economize  the  use  of  steam  in  non-condensing  engines  of  the 
older  type,  by  turning  their  exhaust  to  the  supply  of  a  turbine 
provided  witb  an  efficient  condenser  It  is  a  characteristic 
of  the  turbine  that  it  is  able  to  make  effective  use  of  low  pressure 
steam.  No  condensing  piston  and  cylinder  can  compete  with  it 
in  this  respect;  for  the  turbine  continues  to  extract  heat  energy 
tisefully  when  the  pressure  has  fallen  so  low  that  frictional  k»KS 
and  the  inconveniences  attaching  to  excessive  volume  make  it 
impracticable  to  continue  expansion  to  any  good  purpose  under 
a  piston. 

13 2.  Parsons  Vacuum  AugmenUr.— Tor  the  same  reason  it 
is  especially  important  in  the  turbine  to  secure  a  good  vacuum: 
any  increase  in  condenser  pressure  during  a  turbine  test  at 
once  shows  its  influence  in  making  a  marked  reduction  of  steam 
economy.  In  the  region  of  usual  condenser  pressures  a  differ- 
ence of  I  in.  changes  the  steam  consumption  by  about  5%. 
With  this  in  mind  Mr  Parsons  has  invented  a  device  called  a 
vacuum  augmenter,  shown  in  fig.  68.    The  condensed  water 
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passes  to  the  air-pump  through  a  pipe  bent  to  fonn  a  water- 
seal.  The  air  from  the  condenser  is  extracted  by  means  of  a 
small  steam  jet  pump  which  delivos  it  into  an  "  augmenter 
condenser  "  in  which  the  steam  of  this  jet  is  condensed.  The 
vacuum  in  the  augmenter  condenser  is  directly  produced  by 
the  action  of  the  air-pump.  The  effect  of  this  device  is  to 
maintain  in  the  main  condenser  a  higher  vacuum  than  that 
in  the  augmenter  condenser,  and  consequently  a  higher  vacuum 
than  the  air-pump  by  itself  is  competent  to  produce.  This  is 
done  with  a  small  expenditure  of  steam  in  the  jet,  but  the  effect 
of  the  augmented  vacuum  on  the  efficiency  of  the  turbine  is  so 
beneficial  that  a  considerable  net  gain  results. 

X33.   Rateau   and   ZdUy    Turhines. — Professor  Kateau  has 
desi^ied  a  fonn  of  steam  turbine  which  combines  tome  of  the. 


features  of  the  Parsons  turbine  with  those  of  the  De  LavaL  He 
divides  the  whole  drop  into  some  twelve  or  twenty-four  stages 
and  at  each  stage  employs  an  impulse  wheel  sutetantially  of 
the  De  Laval  type,  the  steam  passing  from  one  stage  to  the 
next  through  a  diaphragm  with  nozzles.  This  form  can  scarcely 
be  called  an  independent  type.  It  has  been  applied  as  an 
exhaust  steam  turbine  in  conjunction  with  a  regenerative  thermal 
accumulator  which  enables  steam  to  be  delivered  steadily  to 
the  turbine  although  supplied  from  an  intermittent  source  The 
Z6lly  turbine,  which  has  found  cousiderai>le  application  on  a 
large  scale,  acts  in  a  precisely  similar  manner  to  that  of  Rateau: 
it  differs  only  in  mechanical  details. 

134.  Combined  Reciprocaitng  and  Turbine  Engines,— The 
combination  of  a  reciprocating  engine  with  a  turbine  is  sug- 
gested by  Parsons  for  the  propulsion  of  caxKO  or  other  low-speed 
steamers  where  the  speed  of  the  screw  shafts  cannot  be  made 
high  enough  to  admit  of  a  student  bUde  velocity  for  the 
efficient  treatment  in  the  turbine  of  hi^-pressure  steam. 
'With  a  small  speed  of  revolution  bhde  velodty  can  be  got 
only  by  increasing  the  diameter  of  the  spindle,  and  a  point 
b  soon  reached  when  this  not  only  involves  an  unduly  large 
size  and  weight  of  turbine,  but  also  makes  the  blades  become 
so  short  (by  augmenting  the  circumference  of  the  annulus) 
that  the  leakage  loss  over  the  tips  becomes  excessive.  This 
consideration  confines  the  practical  application  of  turbines  to 
vessels  whose  speed  is  over  say  15  knots.  But  by  restricting  the 
turbine  to  the  lower  part  of  thie  pressure  range  ami  using  a  piston 
and  cylinder  engine  for  the  upper  part  a  higher  economy  is 
possible  than  could  be  reached  by  the  use  of  either  form  of 
engine  alone,  the  turbine  being  specially  well  adapted  to  make 
the  most  of  the  final  stages  of  expansion,  whereas  the  ordinary 
reciprocating  engine  in  such  vessels  makes  little  or  no  use  of 
pressure  below  about  7  lb  per  sq.  in. 

^  135.  Consumption  of  Steam  in  tks  Parsons  Turbine. — In  large 
nzcs  the  Parsons  turbine  requires  less  steam  per  horse-power-hour 
than  any  form  of  reciprocating  engine  using  steam  under  Mmilar 
conditions.  Trials  made  in  April  1900,  by  the  present  writer,  of 
a  aooo  h.p.  turbine  coupled  to  an  electric  generator  showed  a  con- 
sumption of  i8i  lb  per  kilowatt  hour,  with  steam  at  i>(5  tb  per  sq.  in. 
superheated  84*  F.  Since  i  kilowatt  Is  1*34  h.p.  thu  consumption 
is  e^ual  to  I3*6  lb  per  electrical  horse-power-hour.  The  best  piston 
engines  when  driving  dynamos  convert  about  84  %  of  their  indicated 
power  into  electric  power.  Hence  the  above  result  is  as  good,  in 
the  relation  of  electric  power  to  steam  consumption,  as  would  be 
got  from  a  piston  engine  unng  only  11*4  lb  of  steam  per  indicated 
borse-power-hourr  An  immxtant  characteristic  of  the  steam  turbine 
is  that  it  retains  a  high  ^dencv  under  comparatively  light  loads. 
The  figures  below  illustrate  thb  by  giving  the  results  of  a  series  of 
trials  of  the  same  machine  under  various  loads. 


Load  in  kilowatts  .     .     . 
Steam  used  per  kUo-   > 
watt-hour  m  pounds  ) 

1450 
l8-i 

1350 
I815 

1000 

750 

20-3 

500 

13« 

250 
34-0 

Still  better  results  have  been  obtained  in  more  recent  examples, 
in  turbines  of  greater  power.  A  Parsons  turbine,  rated  as  of  3^ 
but  working  up  to  over  5000  Idlowatu  tested  in  1907  at  the  CarviQe 
power  station  of  the  Newcastle-on-Tyne  Electric  Supply  Comoany, 
showed  a  consumption  of  only  13*19  lb  of  steam  oer  kilowatt-nour, 
with  steam  of  300  lb  pressure  by  gauge  and  67*  C.  superh^t  (tem- 
perature 264'7*  C),  the  vacuum  being  29-04  m.  (barometer  30  in.). 
It  is  interesting  to  compare  this  nerformance  with  the  ideal  amount 
of  work  obtainable  per  pound  of^  steam,  or  in  other  words  with  the 
ideal  '*  heat  drop."  At  the  temperature  and  pressure  of  supply 
the  total  heat  Ii  is  709.  After  expansion  to  the  pressure  correspono- 
ing  to  the  stated  vacuum  (0-96  in.)  the  total  heat  of  the  wet  mixture 
would  be  486,  the  dryness  bein^  then  0*792.  if  the  expannon  took 
place  under  ideal  adiabatic  conditions.  Hence  the  heat  drop  Ii — Ii  is 
223  units,  and  this  represents  the  work  ideally  obtainable  under 
the  actual  conditions  as  to  temperature  and  pressure  of  supply  and 
exhaust.  Since  i  kilowatt-hour  is  1896  thermal  units  (lb— decree 
C),  each  pound  of  steam  was  generating  an  amount  of  electrical 

e«.gy  «q«h«leot  to  JM  .,  ,43.7  thennal  unit.,  .od  the  <ketrie 

output  consequently  corresponds  to  64)%  of  the.  ideal  work.  If 
we  allow  for  the  loss  in  the  electric  generator  by  taking  the  electrical 
outfnit  as  92%  of  the  nwrhanical  power,  this  implies  that  70%  of 
the  ideal  work  in  the  steam  was  mechanically  utilued. 

X36.    Torsion  Meters  for  Power. — "So  measurement  correspond- 
ing to  the  "  indicating  "  of  a  piston  engine  is  poanblie  With  a. 
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Steam  turbine.  In  the  tests  that  have  been  quoted  the  useful 
output  was  determined  by  electrical  means.  Direct  measure- 
ments of  the  useful  mechanical  power  (the  "  brake  "  power) 
may,  however,  be  obtained  by  applying  a  torsion  dynamometer 
to  the  shaft.  Devices  are  accordingly  used  in  marine  turbines 
for  determining  the  horse-power  from  observations  of  the 
elastic  twist  in  a  portion  of  the  propeller  shaft  as  it  revolves. 
In  Denny  &  Johnson's  torsion  meter  two  light  gun-metal  wheels 
are  fixed  on  the  shaft  as  far  apart  as  is  practicable,  generally 
15  or  20  ft.,  and  their  relative  angular  displacement  is  found 
by  comparing  the  inductive  effects  produced  on  fixed  coils  by 
magnets  which  are  carried  on  the  wheels.  In  Hopkinson  & 
Thring's  torsion  meter  a  short  length  of  shaft— a  foot  or  so— 
suffices.  A  small  mirror  Is  carried  by  a  collar  fixed  to  the  shaft, 
and  a  .second  collar  fixed  a  little  way  along  is  geared  to  the 
mirror  in  such  a  way  as  to  deflect  the  mirror  to  an  extent  pro- 
portional to  the  twist:  the  deflexion  is  read  by  means  of  a  lamp 
and  scale  fixed  alongside.  As  the  shaft  revolves  the  light  re- 
flected from  the  mirror  is  momentarily  seen  at  each  revolution 
and  its  position  along  the  scale  is  easily  read.  0*  A.  E.) 

STEAMSHIP  LINES.  The  shipping  company  is  the  outcome 
of  the  development  of  the  steamship.  In  former  days,  when 
the  packet  ship  was  the  mode  of  conveyance,  there  were  com- 
binations, such  as  the  well-known  Dramatic  and  Black  Ball 
lines,  but  the  ships  which  were  rtm  in  them  were  not  necessarily 
owned  by  those  who  organized  the  services.  The  advent  of  the 
steamship  changed  all  that.  It  was  in  the  year  18^5  that  the 
£rst  steamship  began  to  ply  between  the  British  ports  of 
Liverpool  and  Glasgow.  In  1826  the  "United  Kingdom,"  a 
"  leviathan  steamship,"  as  she  was  considered  at  the  time  of 
her  construction,  was  built  for  the  London  and  Edinburgh  trade, 
steamship  facilities  in  the  coasting  trade  being  naturally  of 
much  greater  relative  importance  in  the  days  before  railways. 
In  the  year  1823  the  City  of  Dublin  Steam  Packet  Company  was 
inaugurated,  though  it  was  not  incorporated  till  ten  years  later. 
The  year  1824  saw  the  incorporation  of  the  General  Steam 
Navigation  Company^  which  was  intended  not  only  to  provide 
services  in  British  waters,  but  also  to  develop  trade  with  the 
continent.  The  St  George  Steam  Navigation  Company  and 
the  British  &  Irish  Steam  Packet  Company  soon  followed. 
The  former  of  these  was  crushed  in  the  keen  competition  ^hich 
ensued,  but  it  did  a  great  work  in  the  development  of  ocean 
travelling.  Isolated  voyages  by  vessels  fitted  with  steam  engines 
had  been  made  by  the  "  Savannah  "  from  the  United  States 
in  1819,  and  by  the  first "  Royal  William  "  from  Canada  in  1833, 
and  the  desirability  of  seriously  attacking  the  problem  of  ocean 
navigation  was  apparent  to  the  minds  of  shipping  men  in  the 
three  great  British  ports  of  London,  Liverpool  and  Bristol. 
Three  companies  were  almost  simultaneously  organized:  the 
British  &  American  Steam  Navigation  Company,  which  xhade 
the  Thames  its  headquarters;  the  Atlantic  Steam^ip  Company 
of  Liverpool;  and  the  Gi:eat  Western.  Steamship  Company  of 
Bristol.  Each  company  set  to  work  to  build  a  wooden  paddle 
steamer  in  its  own  port.  The  first  to  be  launched  was  the 
"  Great  Western,"  which  took  the  water  in  the  Avon,  on  the  igih 
of  July  1837.  On  the  14th  of  October  following  the  "  Liverpool  " 
was  launched  by  Messrs  Humble,.  Milcrest  &  Co.,  in  the  port 
from  which  she  was  named,  and  in  May  1838  the  Thames- 
built  "  British  Queen  "  was  successfully  floated.  The  **  Great 
Western  "  was  the  fizst  to  be  made  ready  for  sea. 

But  the  rival  ports  were  determined  not  to  be  deterred  by 
delays  in  getting  delivery  of  their  specially  buQt  ships.  The 
London  company  chartered  the  **  Sirius,"  a  700-ton  steamship, 
from  the  St  George  Steam  Packet  Company,  and  despatched 
her  from  London  on  the  28th  of  March  1838.  She  was  thus  the 
first  to  put  to  sea.  She  eventually  left  Cork  on  the  4th  of  April, 
and  reached  New  York  on  the  22iid,  after  a  passage  of  17  days. 
The  "  Great  Western  "  did  not  leave  Bristol  tlQ  the  8th  of  April, 
but  under  the  command  of  James  Hosken,  R.N.  (1798-1885)  she 
reached  New  York  only  a  few  hours  after  the  "  Sirius."  The 
Liverpool  people,  fired  by  the  action  of  the  other  two  ports, 
chartered  the  '.'  Royal  William  "  from  the  Gty  of  Dublin  Steam 


Packet  Company,  and  deq>atched  her  on  the  first  steam  voyage 
from  the  Mersey  to  Sandy  Hook  on  the  5th  of  July  in  the  saae 
year.  The  "  Liverpool "  made  her  maiden  voya^  in  the  foOow- 
ing  (Xrtober.  But  the  "  British  Qaecn  "  did  not  make  her  initial 
attempt  till  the  ist  of  July  1839.  Trouble  overtook  all  three  of 
these  early  Atlantic  lines,  and  they  soon  ceased  to  exist. 

Perhaps  the  most  serious  factor  agamst  them  was  the  saccas 
of  Mr  Samuel  Cunard  in  obtaining  the  government  contnd 
for  the  conveyance  of  the  mails  from  Liverpool  to  Halifax  2:^ 
Boston,  with  a  very  large  subsidy.  The  Cunard  line  v«s 
enabled,  and  indeed,  by  the  terms  of  its  contract,  obliged.  t9 
run  a  regular  service  with  a  fleet  of  four  steamships  identical 
in  size,  power  and  accommodation.  It  thus  offered  conveyascs 
at  well-ascertained  times  and  by  vessels  of  known  s[>ecd.  Tht 
other  companies,  with  their  small  fleets  of  isolated  ships  zsd 
their  irregular  departures,  could  not  continue  the  competitks. 
The  Atlantic  Steamship  Company  of  Liverpool  found  that  the 
port  could  not  then  maintain  two  steamship  lines,  and  the 
steamship  "  Liverpool,"  with  another  somewhat  similar  vessd 
which  they  had  built,  fell  into  the  hands  of  the  P.  &  O.  Compacj. 
The  Great  Western  Steamship  Company  proceeded  to  build  tbt 
"  Great  Britain,"  an  iron  screw  steamship,  which  in  every  vaj 
was  before  her  time,  and  were  swamped  by  finanrial  di^cukics, 
their  "  Great  Western  "  being  sold  to  the  West  India  Royal  Mill 
Company,  to  whom  she  became  a  very  useful  servant.  Hie 
"  Great  Britain "  (which  was  stranded  in  Diuidrum  Bay  is 
September  1846,  owing  to  her  captain,  Hosken,  being  tsddkd 
by  a  faulty  chart  and  mistaking  the  lights)  eventually  drifted 
into  the  Australian  trade.  The  London  company  put  a  seccai 
ship,  the  "  President,"  on  their  station.  She  was  lost  with  all 
hands,  no  authentic  information  as  to  her  end  ever  bei^ 
obtained.  Her  mysterious  fate  settled  the  fortunes  of  ha 
owners,  and  the  "  British  Qnetn  "  was  transferred  to  the  Bdgiar 
flag.  Steam  navigation  across  the  Atbntic  was  now  an  acoc^s- 
plished  fact.  But  all  the  three  pioneers  had  been  borne  down  hj 
the  difficulties  which  attend  the  carrying  out  of  new  dcpaitares. 
even  when  the  general  principles  are  sound. 

Constant  improvement  has  been  the  watchword  of  the  sh^ 
owner  and  the  ship-builder,  and  every  decade  has  seen  the  sbps 
of  its  predecessor  become  obsolete.  The  mixed  paddk  ^Li 
screw  leviathan,  the  "  Great  Eastern,"  built  in  the  late  *fi!t!cs. 
was  so  obviously  before  her  time  by  some  fifty  years,  and  v:^ 
so  under-powered  for  her  size,  that  she  may  be  left  out  of  o^ 
reckoning.  Thus,  to  speak  roughly,  the  'fifties  saw  the  soa 
screw  replacing  the  wooden  paddle  steamer;  the  later  'sixlks 
brought  the  compound  engine,  which  effected  so  great  an  coosamtj 
in  fuel  that  the  steamship,  previously  the  conveyance  of  ica& 
and  passengers,  began  to  compete  with  the  sailing  vessd  h 
the  carriage  of  cargo  for  long  voyages;  the  'seventies  brocgb: 
better  accommodation  for  the  passenger,  with  the  midsL? 
saloon,  improved  state-rooms,  and  covered  acce^  to  smoke- 
rooms  and  ladies'  cabins;  the  early  'eighties  saw  steel  rcpbd?g 
iron  as  the  material  for  ship-building,  and  before  the  dose  d 
that  decade  the  introduction  of  the  twin-screw  rendered  httsk- 
downs  at  sea  more  remote  than  they  had  previously  been,  ai 
the  same  time  giving  increased  safety  in  another  direction,  ixoa 
the  fact  that  the  duplication  of  machinery-  facilitated  funher 
subdivision  of  hulls.  Now  the  masts  of  the  huge  liners  in  vof^x 
were  no  longer  useful  for  their  primary  purposes,  and  degcnerairJ 
first  into  derrick  profM  and  finally  into  mere  signal  poles,  vhik 
the  introduction  of  boat  decks  gave  more  shelter  to  the  pro- 
menades of  the  passengers  and  removed  the  navigators  frcn 
the  distractions  of  the  social  side.  The  provision  of  traia-;o- 
boat  facilities  at  Liverpool  and  Southampton  in  the  'ninetjes 
did  away  with  the  inconveniences  of  the  tender  and  the  az 
The  introduction  of  the  turbine  engine  at  the  banning  of 
the  2oth  century  gave  further  subdivision  of  machinezy  *ad 
increase  of  economy,  whereby  greater  speed  became  poasibk  aad 
comfort  was  increased  by  the  reduction  of  vibration.  At  t2x 
same  time  the  introduction  of  submarine  bell  signalling  ic^ 
to  diminish  the  risk  of  stranding  and  collision,  whilst  wirekss 
telegraphy  not  only  destroys  the  isolation  of  the  sea  bvt  tods 
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to  safety,  as  was  seen  by  the  way  in  which  assistance  was  called 
out  of  the  fog  when  the  White  Star  liner  "  Republic  "  was 
sinking  as  the  result  of  a  collision  off  Fire  Island  (1909). 

In  the  following  pages  some  of  the  ships  which  first  embodied 
these  improvements  are  mentioned,  a  brief  history  of  the  prin- 
cipal lines  is  attempted,  and  reference  is  made  to  some  of  the 
milestones  on  the  road  of  improvement. 

Allan  Line. — ^Thc  story  of  the  Allan  Line  is  that  of  the  enterprise 
of  one  family.    Captain  Alexander  Allan,  at  the  time  of  the  Penin- 
sular War,  conveyed  stores  and  cattle  to  Lisbon  for  Wellington's 
iriny.    After  1815  he  began  to  run  his  vessel  between  the  Clyde 
ind  Canada,  and  as  years  went  on  he  employed  several  vessels  in 
the  service.    Till  1837  the  ships  ran  from  Greenock  to  Montreal, 
but  in  that  year,  after  the  Clyde  was  deepened,  the  ships  went  to 
Lilasgow,  as  they  have  continued  to  do  ever  since.    Captain  Allan 
md  his  five  sons  devoted  all  their  energies  to  the  development 
>f  the  Canadian  trade,  and  for  about  forty  years  the  line  ran  sailing 
?hips  only,  which  were  greatly  in  request  for  the  emigrant  traffic. 
[n  1852  the  Canadian  government  requested  tenders  for  a  weekly 
nail  servncc  between  Great  Britain  and  Canada.    That  of  Sir  Hugh 
\llan  of  Montreal,  one  of  Captain  Allan's  sons,  was  accepted,  and 
:hc  Canadian  mail  line  of  steamships  came  into  existence.    It  may  be 
loted  that  the  Allan  Line  inaugurated  steamers  of  the  "  spar-deck  " 
.>pc,  i.e.  with  a  clear  promenade  deck  above  the  main  oeck.   This 
ncasure  of  safety  was  taken  as  a  lesson  from    the   disastrous 
oundcring  of  the  Australian  steamship  "  London  "  in  the  Bay  of 
5i-cay  in  the  year  1866.    The  company  may  claim,  too,  that  their 
teamship  "  Buenos  Ayrcan,"  built  for  them  in  the  year  1870  by 
Vlcssrs  Denny  of  Dumbarton,  was  the  first  Atlantic  steamship  to 
)c  constructed  of  steel.    As  time  went  on  the  company's  services 
verc  extended  to  various  ports  on  the  eastern  shores  of  North 
Vmerica  and  in  the  river  Plate;  and  London,  as  well  as  the  two 
trongholds  of  Gla^ow  and  Liverpool,  was  taken  as  a  port  of 
Icparturc.    In  the  course  of  its  career  it  has  absorbed  the  fleet  of 
he  old  State  Line  of  Glasgow  and  a  great  part  of  the  fleet  of  the 
toyal  Exchange  Shipping  Company  and  of  the  Hill  Line.    Included 
n  the  latter  fleet  were  the  first  twin-screw  steamers  constructed  for 
British  North  Atlantic  line.  The  "  Virginian  "  and  the  "  Victorian," 
•uilt  for  the  Allan  Line  in  1905,  were  the  first  transatlantic  liners 
tropcjled  by  turbines.    The  principal  ports  served  by  the  Allan  Line 
re    (in   the   United   Kingdom)   Gla^ow,   Londonderry,   Eielfast, 


toston,  New  York,  Philadelphia,  Baltimore,  Montevideo,  Buenos 
Liros  and  Rosario. 

A  merican  Line. — ^Thoueh  the  American  Line,  as  how  constituted, 
;  of  comparatively  modem  origin,  it  is  the  successor  of  several 
uich  older  organizations.  Of  these  the  oldest  is  the  Inman  Line, 
i-t  acquired  by  it.  On  the  i6th  of  April  1850  an  iron  screw  steam- 
lip  of  1609  tons  gross  register  left  Glasgow  on  her  maiden  trip  to 
icw  York.    This  was  the  beginning  of  the  Inman  Line.    After 

few  vovagcs  this  ship  was  sold  to  Messrs  Richardson,  Spence  & 
o.  of  Liverpool,  in  which  William  Inman  (1825-1881^  was  a 
irtncr,  and  the  sailing  of  the  steamships  were  thenceforth  for 
)mc  years  between  Liverpool  and  Philadelphia.  But  in  l8w 
cw  York  took  the  place  of  Phibdclphia  as  a  regular  terminus.  In 
559  the  regular  call  at  Queenstown  was  commenced  by  this  line, 
hich  may  be  said  to  have  been  responsible  for  two  other  innova- 
ims  in  transatlantic  traffic.  Before  1850  practically  all  the  steam- 
lips  crossing  the  ocean,  with  the  famous  exception  of  the  "  Great 
ritain."  were  paddle-boats.  After  the  advent  of  the  Inman  liners 
le  screw  began  to  be  everywhere  substituted  for  the  paddle.  In 
c  wcond  place,  the  Inman  steamers  were  the  first  which  regularly 
ulcriook  the  conveyance  of  third-class  passengers,  to  the  extinc- 
5n  of  the  old  clipper  vessels  which  haa  hitherto  carried  on  the 
affic.  In  1867  the  Inman  liner"  City  of  Paris  "  (the  first  bearing  the 
irT)e)  held  the  westward  record  with  8  days  4  hours,  and  in  1869  the 
City  of  Brussels  "  came  home  in  7  days  22  hours  3  minutes.  Till 
72  these  records  held  good.  The  City  of  Brussels  "  also  had  the 
■)iinction  of  being  the  first  Atlantic  mail  steamer  to  be  fitted  with 

am  stccring-gcar.  About  1875  Mr  William  Inman  turned  the 
nrcrn  into  a  limited  company,  and  in  1886  the  business  was 
1.1  l^a mated  with  the  International  Company,  and  the  vessels, 
ou^h  still  flying  the  red  ensign,  became  the  property  of  a  group 

I'nited  States  capitalists,  who  also  acquired  tnc  old  American 
no  which  had  been  started  in  1873  with  four  Philadelphia-built 
tamers.     This  company  had  been  conducted  under  the  auspices 

the  Pennsylvania  Railroad.  It  plied  between  Liverpool  and 
tiladclphia.  A  third  constituent  in  the  Inman  and  International 
i'am«;hip  Company  was  the  Red  Star  Line,  as  the  Soci6t6  Anonvme 
Igc-Ameriraine  was  familiarly  called.  Its  service  was  from 
1  twerp  to  New  York.  The  whole  was  placed  under  the  manage- 
•nt  of  Messrs  Richardson,  Spence  &  Co.,  who  thus  aflef  thirty- 
o  years  rcassumcd  the  direction  of  the  old  company.  In  1887 
e  two  ships  "  City  of  New  York  "  and  "  City  of  Paris*'  were  built 

the  Clyde  for  the  company.  At  the  time  of  their  construction 
ey   were  the  largest  vessels  ever  built,  always  excepting  the 


••  Great  Eastern."  The  "  City  of  Paris  •'"was  the  first  vessel  (1889) 
to  cross  the  Atlantic  in  less  than  six  days.    The  year  1893  was  an 
important  one  in  the  history  of  the  company,  and  ind^d  of  the 
United  States.    The  two  vessels  above  mentioned  were  admitted  to 
American  registry  by  Congress,  a  stipulation  being  made  that  two 
new  ships  of  at  least  equal  tonnage  and  speed  to  the  pair  should  be 
ordered  by  the  company  from  American  foins,  and  that  they  should 
be  capable  of  bein^  employed  by  the  United  States  government  as 
auxiliary  cruisers  u  case  of  war.    The  American  flag  was  hoisted 
over  the  "  New  York  "  in  1893  by  President  Harrison,  and  in  the 
same  year  the  British  headquarters  of  the  company  were  transferred 
I  from  Liverpool  to  Southampton.    In  1894  the  first  American-built 
ocean  liner  of  the  new  fleet  was  launched,  and  was  named  the  "  St 
Louis."    In  1898  the  American  Line  had  the  distinction  of  supply- 
ing the  navy  of  its  countiy  with  cruisers  for  use  in  war.    The     at 
Paul,"  the  only  vessel  01  the  four  under  contract  in  American 
waters  at  the  time,  was  put  under  the  command  of  Captain  Stgsbee, 
whose  own  battleship,  the  "  Maine."  had  been  blown  up  in  Havana 
harbour  on  the  i^th  of  February.    The  other  three  ships  were  also 
put  into  commission,  the  "  Pans  "  beine  temporarily  renamed  the 
^'  Yale  "  and  the  "  New  York  "  the  "  ilarvard."    In  1902  with 
their  twin-screw  liner  "  Kensington "  the  American  Line  made 
the  first  experiments  towards  fitting  Atlantic  passenger  steamers 
with  appliances  for  the  use  of  liquid  fueL    The  express  fleet  of 
the  line  consisu  of  the  four  vessels,  "  St  Louu  "  and  "  St  Paul," 
each  of  11,600  tons  and  a  length  of  554  ft.;  and  the  "New 
York  "  and  "  Philadelphia,"  each  of  10.800  tons  and  560  ft.  length.' 
Several  still  laiiger  but  less  speedy  steamships  have  been  constructed 
for  the  intermediate  services  of  the  company.    In  addition  to  the 
weekly  express  service  between  Southampton  and  New  York,  the 
American  Line  runs  steamers  between  New  York  and  Antwerp, 
Philadelphia,  Queenstown  and  Liverpool,  and  Philadelphia  and 
Antwerp. 

Austrian  IJoyd  Steam  NavigaHon  Company. — This  company 
was  started  in  1837  at  Trieste,  where  its  headquarters  are  stiU 
situated.  It  commenced  operations  with  seven  small  wooden 
paddle-boats  for  the  voyage  to  Constantinople  and  the  Levant. 
By  1910  they  had  increased  to  a  fleet  of  sixty-two  iron  and  steel 
steamships,  with  a  gross  tonnage  of  about  a  quarter  of  a  million 
tons.  The  whole  eastern  coast  of  the  Adriatic  and  the  Levant  is 
visited  by  them  with  frequent  services.  There  is  a  line  to  the  west 
as  far  as  Brazil,  and  a  monthly  mail  service  between  Trieste, 
Brindisi  and  Bombay.  There  is  also  a  monthly  ordinary  service 
between  Trieste,  Bombay,  China  and  Japan,  and  a  monthly  branch 
in  connexion  with  it  between  Colombo,  Madras  and  Calcutta. 

Bibby  Line. — ^The  name  of  Bibby  has  long  been  known  and 
respected  in  the  shipping  world.  The  first  undertaking  of  the  family 
was  the  institution  of  a  service  from  Liverpool  to  Mediterranean 

gorts  about  the  middle  of  last  century.  When  Mr  (subsequently 
ir  Edward)  Harland  took  over  the  shipjbuilding  works  at  Belfast, 
which  he  afterwards  made  famous,  Mr  Bibby  was  one  of  his  earliest 
customers,  it  was  he  who  gave  him  practically  carte  blanche  in  the 
way  of  proportion  for  the  new  ships  built  for  his  service,  and  it  was 
from  the  experience  acquired  ana  the  success  achieved  with  them 
that  the  "  long  ships,"  with  which  the  White  Star  Line  made  its 
name,  were  first  brought  into  there|^on  of  the  practical.  In  this 
connexion  it  ,may  be  stated  that  Sir  Edward  Harland  was  bom 
at  Scarborough  in  1831,  his  father  being  a  medical  practitioner. 
He  learnt  the  science  of  ship-building  in  the  yards  01  Messrs  R. 
Stephenson  &.  Co.  of  Newcastle,  and  became  first  a  draughts- 
man with  Messrs  J.  &  G.  Thomson,  and  then  manager  in  a  New- 
castle yard.  .  In  1854  he  went  to  Belfast,  first  as  manager  to  Messrs 
Robert  Hickson  &.  Co.  Then  in  i8<8  he  took  over  their  yard. 
In  1850  he  launched  the  "  Venetian  '^  for  Mr  Bibby.  and  in  i860 
he  took  Mr  G.  W.  Wolff  into  partnership.  After  a  time  Mr 
Bibby  retired  from  the  active  pursuit  of  his  business,  and  the 
line  passed  into  the  hands  of  one  of  his  confidential  managers-- 
Mr  Leyland  (see  Lej^nd  Line).  But  the  Bibby  family,  though 
large  shareholders  in  the  White  Star  Line,  could  not  remain  without 
some  active  interest  in  seafaring  matters.  Hence  a  new  Bibby  Line 
was  started.  Its  first  vessel  was  the  "  Lancashire,"  a  single-screw 
steamer  of  4244  tons  gross  register,  built — as  have  been  all  this  fleet- 
by  Messrs  Harland  &  Woln.  She  came  out  in  1889.  Her  sister 
was  a  simikir  vessel.  Subsequent  additions  to  the  flcet^  were  all 
of  the  twin-screw  tvpe;  thus  the  Bibby  Line  can  boast  that  it  was  the 
first  to  maintain  its  service,  whkh  ta  now  fortnightly,  exclusively 
with  twin-screw  vessels.  In  the  trade  between  Uverpool  and 
Rangoon  they  soon  made  a  name. 

Tm  Booth  Line  a  essentially  a  Liverpool  company.  It  was 
founded  in  the  year  1866  by  Messrs  Alfred  Booth  &  Co.,  who  in  that 
year  instituted  a  service  to  north  Brazil.  Three  years  later  from  the 
same  port  was  started  the  Red  Cross  Line  of  Messrs  R.  Singlehurst 
&  Co.  to  carry  on  a  similar  service.  In  1901  the  two  lines  were 
amalgamated  under  the  title  of  the  Booth  Steamship  Company 
Limited.  Since  the  year  1882  there  has  been  a  connexion  by  the 
Booth  steamers  between  north  Brazil  and  New  York.  Para.  Manaos. 
Maranham.  Paranahyba  and  Ceara  are  the  chief  Brazilian  ports 
served  by  the  company,  whilst  the  steamers  make  calls  on  the  eastern 
side  of  the  Atlantic  at  Cardiff  and  Havre  as  well  as  at  Spanish  and 
Portuguese  ports.    The  company  carries  the  British  mails  to  Para 
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and  ManuB,  whilit  It  abo  t*Iiei  the  Unlici]  Stata  nu 
Yotic  and  north  BraiiL  In  additJOD  to  tti  Iranul 
mffic  the  Booth  Line  li  largely  devdoplog  ■  uurii 
to  and  UiboB  In  [he  Peninir'- "  --  — 


«  Steanuhip  Coin]»ny,  which  ii  uoder  it 
iu  trade  ■  onipte  o(  tbouuKi  k  " 

„  J — 1 rillenendio  Riv 

Natitalicn  C 
numMT  Dl  porti  dimculE  of  acccH  tluin  any  m  tne  waria.      ine 

now  ejitend  to  the  porta  of  nortbem  Auatralu.  the  company  had 
ita  origin  in  the  Indian  couting  tmde.  lit  pmnc  dHigDatitin 
ia  of  comparatively  recent  origin,  but  it»  6nt  «cra(ioiu  dale  (rqcn 
1855.  A  proiect  lor  a  nuil  Krvice  between  CaIcuiu  and  Buinui 
wai  (hen  nr«l  *et  on  loot  by  the  £ut  India  Company-  Eariy  in  the 
(allowing  year  a  company  waa  Formed,  under  the  title  ol  the  Calcutu 
and  Burma  Steam  Navieaiion  Company.  Two  imall  aleaiiien  ol 
60a  lorn  each  weie  bmught  and  deioatched  to  India  iDuod  the  Cipe 
in  1857,  (or  ■  Krvice  between  Calcutta.  Akyalh  Rangoon  and 
Moulmcin,  under  a  contract  irilh  the  (ovemment  of  India.  At  the 
ouibrrak  o(  the  Mutiny  in  t8$j  the  company  rendered  importar 
•crviR  by  bringing  up  Irom  CeylDB  ta  Calcutta  the  fine  delachmei 
of  European  troopi  which  came  to  the  a>>1>un»  of  India  froi 
outside.  In  1861  en  agmment  waa  made  between  the  compan 
and  the  goveninienl.  by  which  the  (orrner  aerwd  to  convey  tnwi 
and  stores  and  to  perform  other  servicca.  Under  this  anangemcr 
ileamers  were  to  be  despatched  legularly  Irom  Calcutta  to  Rai 
toon.  Moulmcin.  Akyab  and  Suigapore.  and  Irom  Raneoon  to  Ihr 
Andaman  Islands.  A  scrvke  wu  also  set  on  loot  to  the  Pcniar 
Cull,  between  Bombay  and  Karachi  and  Madras  and  Rangoon 
This  gave  a  great  impulie  to  the  bu^ness  ol  the  company 
During  the  Abyniidan  campai£;n  of  1SG7  it  proved  ol  the  gmt«i 

in  [869  produced  an  entire  revolution  in  the  ehip^ng  trade  ol 
Jndta,  and  led  to  a  great  dcvdopcnent  of  the  company's  fleet 
Tlie  ta.  "  India  "  with  car^  waa  waiting  at  Suec  when  the  cana' 
was  opened  to  Italtic.  and  was  (he  first  iteamer  to  arrive  ia  Londor 
through  (he  canal  with  an  Indian  cargo,  la  1871  the  compan) 
extended  itsopemtions  to  the  can  coast  of  Africa,  and  by  an  arrange- 
ment with  the  British  government  began  to  run  a  service  every  Coui 
weeVi  iietween  Aden  and  Zaniibar.  Upwards  of  one  hundred  portl 
are  visiled  by  the  company's  iteamen.  Id  all  them  arc  tw 
lines  with  additional  services.  They  may  be  classed  roughl) 
running  to  ports  in  (L)  India,  Burma  and  Straits  Selllenu 
Straits^tlemenls  and  Philippines;  GiL]  East  Coast  of  Afi 
Fenian  Gulf;  (v.)  Dutch  East  ladieawul  Queensland. 

TMi  diiudiaa  PatiSi  Kailuaj  is  no*  one  of  the  big  shipping 
companies  of  the  world,  owning,  as  it  dots,  just  under  >oo,ooo  Ions 
of  steam  shipping,  lis  services  divide  tbemsdves  into  several 
sections.    There  are  those  in  home  waters,  stich  asthsCRaCLaUs, 

UndTr  ihishea^loo.  come  the  local  setnces  on^  coasts  and°river^ 


ment  of  the  Canadian  Pacific,  as  far  as  regards  ^ip^wning,  look 
place  in  1903,  when  it  look  over  from  Meuts  Elder,  Dempster  &  Co. 


to  that  side  of  its  fleet. 


"Icel 


J.-,  letters  to  the  Cape  was  about  Is.  pet  haJi  01..  and  the 

contraettiniebetweenEnBlaodandtheCapelhirty«vend»¥a.  The 
mail  contracts  wei«  ihen  in  the  hands  of  tfic  Union  Line  cKlusively, 
but  in  i»7J  the  House  of  Commons  refused  to  ralily  the  eitensir- 
of  the  conlmcl  ugned  with  them  by  (be  chancellor  of  the  exchcqw 
and  (heir  rights  thus  eipired  in  1S76.  Up  (o  1876  (he  Cape  parii 
ment  nude  an  allowance  to  the  Castle  Line  lor  the  conveyan 
ol  letters,  and  when  the  postal  contract  was  renewed  in  that  ye 


been  evtended  tr 


r^r^ 


th  Africi 


Afriaduri-I 
lutlon  passed 


Cilytif 


rshddor 


he  U'hof  FcbnwT  laBtU 
Un£»  Une^     -nf  OMba 


lam  Pacta  CmnpaMy'.— Among  Sr   in  ssi*ii,i 

bes  to  this  company,  which  vies  with  the  Gennsl  ^sesa 
julion  Company  in  the  claim  for  seniority.  The  CckiI 
n  was  undoubtedly  the  first  to  receive  incorporation  in  the  >Qr 
but  the  underuUnga  from  which  the  City  ol  l>ubba  Qoayin 
B  were  At  work  ia  the  yean  immediately  prior  to  these  dixa 
rasappears.lhefinnotBoinieaCa.— who  fulfilled  is  tnb^ 
ions  lor  which  Ibc  Messageiica  Inp£rial»  in  France  were  ^ 


P.  &  0„  chartered  the"  Royal  Tar,"  (he  fiVst  steamer  th^^nicM 

to  the  Peninsula,  and  the  other ^was  the  Ci(y  of  Dvbhn  Cofopsa}. 

steatiiships  between  Dublin  and  Liverpool.    It  sras  this  cosnpairv'i 
"  Royal  Willion  "  which  had  the  distinction  of  opening  the  LKnpd 


from  London  tosrards  New  York.  In  the  year  liji  rlt 
nnmiraity.  which  in  those  days  bad  the  managemerit  of  i^mr  4J 
the  maii  services  and  continued  for  a  time  (o^eep  the  In^h  drr 
mails  in  its  own  hands,  gave  the  City  ol  Dublin  CompaDy  It*  a» 
Iract  for  (he  night  Irish  mails,  whKh  were  thus  depatched  tb 
LiverpooL     The  name  of  Laird  ii  to  this  day  closely  aasocisad 

Mr  Laird,  grandlalher  ol  the  present  partnen  in  the  ship 
ban,  was  a  diiecloc  of /be  City  of  Dublin  Company.    In 

anS  nighfrnaSs'iMeir^-ia  Holyhead.    Bi    -  '  ™"         "  "" 


was  a  diiTcloc  of /be  City  of  Dul 
light  mails  itself  via 
of' Dublin' Oim^k;,  wl 


•rrancemesK  did  sd 

'  bought  by  the  dy 

ivrt  acfitfired  by  tfae 

loUow  Ibc  v»^ 

n  tbeadicinbT 

slybe^.  and  b^ 
iV  service  Th 


renewed  from  time  la  time,  ihat  coming 
of  October  iSSj  being  for  an  accefcratcda 
be  adequately  perforrned,  the '  '  '  " 
'—■ ■  '•  —  tariltl™- 


be  machinery  of 

vlheusettio 

f  carrying  these  important  mails  again  need 
car  the  Koase  of  Commons  approved  of  a  ne 


Laird,  who  also  overhauled  and  imfso^d 

1_   _-..: — -1. boslenadapiH 

thai  (he  B>h 


work  of  design  and  coaaltuction  was  auain  undertaken  by  M^n 
Laird,  and  in  1897  (he  riew  Reel  assumed  (he  duties,  and  iodted  ttt 

a  period  of  about  thirty-eight  years.  The  contract  tine  »»  rs» 
decreased  by  hall  an  hour,  and  this  meant  naturally  a  voy  r^ 
IncrBse  in  (he  speed  of  (he  vessels  employed.    The  pieseM  i^ 
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great  movement  towards  the  accdetation  and  improvement  of 
he  New  York  service,  and  a  new  fleet  was  besun  with  the  cingle- 
crew  steamship  "  La,  Normandie,"  launched  at  Darrow>in-Fumess  in 
883.  Four  larger  vessels  of  much  the  same  class  followed,  three  of 
hem  being  constructed  in  the  owners'  own  yard  at  Penhoet.  In  1890 
be  first  twin-screw  steamer  of  the  line  appeared  in  "  La  Touraine," 
nd  proving  a  success,  the  British-built  "  L'Aquitaine  "  was  pur* 
based.  A  new  postal  contract  was  arranged  in  18^,  and  under 
t»  terms  it  became  necessary  for  the  compsnjr  to  build  still  larger 
,nd  faster  vessels.  Eventually  four  such  ships  were  to  be  pro- 
vided.    These  i^essels  are  of  aa  knots  speed  on  trial,  and  are 


mong  the  fastest  on  the  Atlantic.  The  company  maintains  a 
reekiy  servke  to  New  York,  as  well  as  the  lines  to  the  Antilles 
nd  Mexico  in  the  Atlantic  There  are  also  communications  with 
Sritish  and  Algerian  ports. 

Cunard  Line. — This  company  derives  its  name  from  Samuel 
lunard  of  Halifax,  Nova  Scotia,  an  'owner  of  sailing  vessels 
lading  from  Boston  and  Newfoundland  to  Bermuda.  He  first 
onccived  the  idea  of  a  rwular  despatch  of  royal  mail  steamships 
cross  the  Atlantic,  to  talce  the  place  of  the  government  brigs, 
vhich  often  took  six  or  seven  weeks  in  the  transport  of  mafls. 
Phis  idea  he  realized  with  the  help  of  Mr  George  Bums  of  Glasgow  and 
4r  David  Maclver  of  Liverpool.  On  the  4tn  of  July  1840  the  first 
Tunarder,  the  "  Britannia,"  started  on  her  voyage  across  the  Atlantic 
irith  sixty-three  passengers,  landing  them  at  Boston  in  a  fortm'ght. 
The  experiment  of  using  the  screw  for  the  Atlantic  servkx  was 
nade  with  several  caiigo  steamers  in  the  eariy  'fifties,  and  the 
irst  Cunard  screw  steamer  for  the  mail  line  made  her  d^but  in 
862.  This  was  the  *'  China,"  the  gross  tonnage  of  which  was 
!539i  her  i.h.p.  2250,  and  her  average  speed  13*9  knots.  In 
870  the  Cunard  Company  first  fitted  compound  engines  to  their 
teamship  "  Batavia,"  and  in  1881  the  "  Servia."  the  first  steel 
vessel  in  the  service,  was  the  pioneer  of  the  larger  type  which 
;onstitutcs  the  present  express  fleet.  Since  18^0  the  Cunard 
Company  has  been  under  contract  with  the  British  eovemment 
or  a  mail  service.  At  the  present  time  the  contract  is  tor  a  weekly 
nail  to  the  United  States,  via  Liverpool  and  New  York.  The 
3ritish  post  ofiice,  however,  only  pays  its  contractors  for  the 
weight  of  mails  actually  carried^  and  reserves  the  right  to  send 
»pccially  addressed  letters  by  foreign  ships.  The  company's  services 
uao  include  a  passenger  line  to  Boston,  and  frequent  despatches 
0  Mediterranean  and  Levant  ports  as  well  as  a  weekly  steamer  to 
Flavre,  and  a  passenger  service  from  the  Moditercanean  to  New 
k^ork.  In  October  1902,  as  a  result  of  the  formation  of  the  Morgan 
>hipping  Trust,  the  Bntish  i^vemroent  made  a  new  arran^ment 
vitn  the  Cunard  Line,  involving  the  loan  at  2}  %  of  the  capital  for 
>uilding  two  new  fast  steamers,  besides  a  yeariy  subsidy  of  £1^,000 
or  twenty  years.  The  company  showed  its  conficlence  in  the 
urbine  systemr— then  in  its  infancy — by  adopting  this  principle 
or  these  two  vessels,  the  largest  and  fastest  at  that  time  contem- 
^ted.  The  advance  in  sixe  and  power  of  Atlantic  steamships  is 
rvidenred  by  the  following  comparison:^ 


Speed. 

Tonnage. 

H.P. 

1884 

"  Umbria  "  and 

"  Etruria  "     . 

>9 

8.127 

14,500 

1893 

"Campania"  and 

"Lucania"    . 

32 

12,952 

30^000 

1907 

"Lusitania"  and 

"  Mauritania  " 

25 

30.830 

68,000 

Elder,  Dempster  6f  Co.— The  remarkable  progress  of  this  com- 
pany, and  of  the  undertaking  connected  with  it,  was  largely  due 
x>  the  activity  of  the  late  Sir  Alfred  Jones.  The  oldest  Dusiness 
inder  its  management  is  the  African  bteamship  Company,  which 
vas  incorporated  by  royal  charter  in  the  year  1852  for  the  purpose 
yt  trading  with  West  African  ports.  It  received  a  subvention  oi 
£30,000  per  annum  for  a  monthly  mail  to  the  Gold  Coast,  and  began 
lU  work  with  an  unambitious  little  fleet  of  four  700-ton  vessels.  These 
vere  at  first,  however,  equal  to  all  the  trafiic  which  the  trade  could 
>flrer  them.  As  time  went  on  the  number  and  size  of  the  vessels 
employed  was  increased.  In  1869  such  progress  had  been  made 
that  it  appeared  worth  Vhile  to  start  an  opposition  line  under 
the^  name  of  the  British  and  African  Steam  Navigation  Company. 
This  was  at  fint  a  Glasgow  venture,  much  in  the  same  way  as  the 
3ld  concern  had  made  its  headquarters  in  London.  But  Liverpool 
lias  long  been  the  centre  of  the  West  African  trade,  and  both  com- 
panies practically  transferred  their  business  thither.  In  the  year 
1883  the  British  &  African  Company,  whkrh  was  the  first  of  the 
two  to  fall  under  the  management  of  Messrs  Elder,  Dempster  & 
Company,^  became^  a  limited  company,  and  not  long  afterwards 
the  two  rivals  arrived  at  a  working  arrangement  whereby  their 
tailings— at  that  time  about  three  times  a  fortnight — were  worked 
into  one  another.  The  Canary  Islands,  where  the  West  African 
steamen  called  on  their  voyaees,  were  then  becoming  known  as 
I  resort  for  tourists  and  invalids,  and  the  issue  of  tkkets  available 
by  either  line  was  commenced  for  thdr  convenience.  The  develop- 
ment of  the  cultivation  of  the  banana  for  the  English  market  was 
also  begun  to  be  encouraged  by  the  two  steamship  companies 


But  it  was  in  the  month  of  August  1891  that  the  great  movement 
by  the  Elder-Dempster  Company  was  made  public.  It  was  then 
announced  that  the  firm  had  assumed  the  management  of  the 
African  Company.  The  two  concerns  were,  and  are,  continued  as 
distinct  organizations,  but  they  naturally  work  very  closely  together. 
The  African  Company  soon  began  to  break  fresh  ground.  buOding 
not  only  superior  vends  for  the  improving  West  African  servk-j:, 
but  also  constructing  large  cargo  vends  for  the  general  Atlantk 
trade.  These  were  soon  engaged  in  the  trade  between  the  Mersey 
and  the  St  Lawrence  on  the  one  hand,  and  between  Liverpool 
and  the  southern  ports  of  the  United  States  on  the  other.  Mean- 
while the  development  of  the  posnbilities  of  West  Africa  and  of 
the  Canary  Islands  was  not  neglected.  Various  undertakings, 
not  usually'  considered  part  of  a  shipowner's  work,  were  inau- 

£  rated.  These  induded  a  bank,  founded  in  1894,  for  the  accommo- 
tion  of  West  African  traders,  oil-mills  in  Liverpool,  where  the  palm 
kemds  so  largely  consigned  from  the  coast  might  be  dealt  with, 
and  a  hotel  at  Grand  Canary  for  the  convenience  of  the  tourist; 
while,  to  ensure  the  disposal  of  the  bananas  which  their  companies 
brought  to  England,  a  fruit  brokerage  business  was  opened  in  (Tovent 
Garden. .  Having  already,  as  has  been  seen,  a  footing  in  the  Canadian 
trade,  they  b^an  the  restoration  of  the  Atlantk  trade  to  Bristol, 
by  giving  it  a  setince  of  steamships  to  the  St  Lawrence,  employing 
for  the  purpose  vessels  of  as  ntat  size  as  their  docks  could  accom- 
modate. At  the  beginning  of  1899  theyr  further  strengthened  their 
connexion  with  the  nearest  British  colony  by  the  purchase,  from 
the  liquidator  of  the  insolvent  Canada  Shipping  Company,  of  the 
name,  house-flag  and  remains  of  the  old  Beaver  Line.  A  new  flcset 
for  this  service  was  at  once  put  in  hand,  a  fair  representative  of 
the  ships  being  the  twin-screw  "  Lake  Ene,"  a  vMsd  of  7550  tons 
gross  register,  built  in  1900  by  Messrs  Barclay,  Curie  A  Ca 
of  Glasgow,  which  dul  good  work — with  many  other  Elder- 
Dempster  steamers— in  the  transport  service  during  the  Boer  War. 
The  Canadian  steamera  were  however  in  1903  transferred  to  the 
Canadian  Pteific  railway.  At  the  beginning  of  the  20th  century 
the  firm  began  trading  with  the  West  Indies.  By  arrangement  with 
the  colonial  office,  for  an  annual  subsidy  of  £|0,ooo,  the  "  Direct " 
service  of  fortnightly  steamships  was  started  with  the  sailing  from 
Avonmouth  of  the  then  newly  built  "  Port  Morant "  in  February 
1901.  The  steamships.of  the  new  line  have  good  passenger  accom- 
modation  and  hoteb  were  acquired  in  Jamaica  to  provide  accommo- 
dation for  those  who  wished  to  visit  the  West  Indies  under  the  new 
management..  This  provision  for  tourists  was  a  novd  feature. 
The  increase, 'at  once  absolute  and  comparative,  in  the  tonnage  of 
the  Elder- Dempster  fleet  has  been  very  remarkable.  On  the  oeath 
of  Sir  Alfred  Jones  a  limited  company  was  established  under  the 
direction  of  Lord  Pirrie.  of  the  great  snip^building  firm  of  Hariand 
A  Wolff,  and  of  Sir  Owen  Phuipps,  chairman  of  the  Royal  Mail 
Steam  Packet  Company,  to  carry  on  the  Elder-Dempster  Company 
and  take  over  the  vanous  interests  concerned.  The  vessels  01  the 
West  African  lines  ply  as  wdl  from  Hamburg  and  other  North 
Sea  continental  ports  as  from  Liverpool,  while  closely  connected 
with  the  firm,  though  sailing  its  vessels  under  the  Belgian  flag, 
is  the  Compagnie  Beige  Mantime  du  Congo,  which  runs  a  service 
from  Antwerp  to  West  African  porta 

ElUrman  lAne. — "  Lloyd's  Register  of  Shipping  *'  in  its  issue 
for  1901-1902  contains  no  reference  to  the  Ellerman  Line.  For 
unlike  most  other  shippins  conipanics  it  sprang  into  being  in  a 
moment.  It  was  started  when  Mr  (afterwards  Sir)  John  EUcrman, 
chairman  of  the  Leyland  Line,  severed  his  connexion  with  that 
company  and  went  his  own  way,  taking  with  him  some  nineteen 
vessels  of  the  fleet,  and  the  Peninsula  anoModiterranean  conneldons 
of  the  old  company.  Forthwith  he  added  to  the  tale  of  his  ships 
by  taking  over  the  management  of  the  seven  steamen  of  the  Papay- 
anni  Line — whkh  has  also  long  maintained  a  srrvke  to  Medit^- 
ranean  ports.  Nine  steamen  -previously  managed  by  Messrs 
Westcott  &  Laurence  also  came  into  the  fold.  But  this  was  not  all ; 
the  direction  of  two  old-established  lines  to  Indian  ports  was  also 
acquired.  These  were  the  fleet  of  the  City  Line,  whkh  at  that 
time  comprised  some  -fifteen  vessels,  many  of  them  fitted  for  the 
panenger  trade.  This  linejhad  been  founded  by  Messre  George 
Smith  &  Sons  of  Glasgow  m  the  first  half  of  the  19th  century 
and  had  crown  up  out  of  a  fleet  of  sailing  vessela  The  other  was 
the  Hall  Line  of  Liverpool,  previously  managed  by  Messre  Robert 
Alexander  A  Ca  It  consisted  of  some  devcn  steamships  of  about 
4000  tons  gross  Wptece.  The  various  sailings  of  these  different 
companies  have  all  been  maintained  and  extended,  and  in  19 10. 
in  conjunction  with  the  Harrison  and  Clan  lines,  a  new  development 
up  the  East  Coast  of  Africa  towards  Zanzibar  and  Mombasa  was 
or^nnized. 

The  Leyland  Line  may  be  said  to  date  from  the  year  18^1,  when 
the  fint  Mr  Bibby  founded  his  steamship  line  with  the  small  vessels 
"  Amo  "  and  "  Tiber  "  for  servke  to  the  Mediterranean  (see  Bibby 
Line  above).  The  company  extended  its  businen  to  the  North 
Atlantk  'and  in  the  early  'seventies  changed  its  name,  Mr  F.  R. 
Leyland,  one  of  its  managers,  anuming  the  control.  On  his  death 
in  1892  the  concern  became  a  limited  company.  In  i(^  it  pur> 
chased  the  fleet  and  connexions  of  the  West  India  ft  Pacific  Steam- 
ship .Company — a  businen  whkh  had  been  founded  neariy  forty 
yean  previously  in  Liverpool  and  whkh  seryedtjwade  many.Wes 
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and  ManaoSt  whflst  it  also  takes  the  United  States  maib  between  New 
York  and  north  Brazil.  In  addition  to  its  transatlantic  passenger 
traffic  the  Booth  Line  is  largely  devebping  a  tourist  trade  to  ^^{o, 
Oporto  and  Lisbon  in  the  Peninsula  as  well  as  to  Madeira.  The 
Yquitos  Steamship  Company,  which  is  under  its  management, 
carries  its  trade  a  couple  of  thousand  miles  up  the  River  Amaxon; 
a  further  development  will  extend  to  River  Plate  porta. 

British  India  Steam  Navigation  Company, — This  line  maintains, 
peihaps,  a  larger  network  of  communications  and  serves  a  greater 
number  of  ports  difficult  of  access  than  any  in  the  world.  The 
Persian  Gulf,  Burma,  the  Straits  of  Malacca,  and  the  entire  littoral 
of  the  East  Indies,  to  say  nothing  of  the  east  co^t  of  Africa,  are 
among  the  scenes  of  its  enterprise.  Though  its  ramifications 
now  extend  to  the  ports  of  northern  Australia,  the  company  had 
its  origin  in  the  Indian  coasting  trade.  Its  present  designation 
is  of  comparatively  recent  origin,  but  its  first  operations  date  from 
1855.  A  project  for  a  mail  service  between  Calcutta  and  Burma 
was  then  first  set  on  foot  by  the  East  India  Company.  Early  in  the 
following  year  a  company  was  farmed,  under  the  title  of  the  Calcutta 
and  Burma  Steam  Navigation  Company.  Two  small  steamers  of 
600  tons  each  were  brought  and  despatched  to  India  round  the  Cape 
in  1857,  for  a  service  between  Calcutta,  Akyab,  Rangoon  and 
Moulmein,  under  a  contract  with  the  government  of  India.  At  the 
outbreak  of  the  Mutiny  in  1857  ^c  company  rendered  important 
service  by  bringing  up  from  Ceylon  to  Calcutta  the  first  detachment 
of  European  troops  which  came  to  the  assistance  of  India  from 
outside.  In  1862  an  agreement  was  made  between  the  company 
and  the  government,  by  which  the  former  acreed  to  convey  troops 
and  stores  and  to  perform  other  services.  Under  thb  arrangement 
steamers  were  to  be  despatched  r^^larly  from  Calcutta  to  Ran- 
goon, Moulmein.  Akyab  and  Singapore,  and  from  Rangoon  to  the 
Andaman  Islands.  A  service  was  also  set  on  foot  to  the  Persian 
Gulf,  between  Bombay  and  Karachi  and  Madras  and  Rangoon. 
This  gave  a  great  impulse  to  the  business  of  the  company. 
During  the  Abyssinian  campaign  of  1867  it  proved  <A  the  greatest 
assbtance.  to  the  government.  The  opening  of  the  Suez  Canal 
in  1869  produced  an  entire  revolution  in  the  shipping  trade  of 
India,  and  led  to  a  great  development  of  the  company's  fleet. 
The  8.S.  "  India  "  with  cargo  was  waiting  at  Suez  when  the  canal 
was  opened  to  traffic,  and  was  the  first  steamer  to  arrive  in  London 
through  the  canal  with  an  Indian  cargo.  In  1873  the  company 
extended  its  operations  to  the  east  coast  of  Africa,  and  by  an  arrange- 
ment with  the  Bridsh  government  b«an  to  run  a  service  every  four 
weeks  between  Aden  and  Zanzibar.  Upwards  of  one  hundred  ports 
are  visited  by  the  company's  steamers.  In  all  there  are  twenty-one 
lines  with  additional  services.  They  may  be  classed  roughly  as  those 
running  to  ports  in  (i.)  India,  Burma  and  Straits  Settlements;  (ii.) 
Straits  Setttements  and  Philippines;  (iii.)  East  Coast  of  Africa;  (tv.) 
Persian  Gulf;  (v.)  Dutch  East  Indies  and  Queensland. 
'  The  Oinadian  Pacific  Railway  u  now  one  of  the  big  shipping 
companies  of  the  world,  owning,  as  it  docs,  just  under  200,000  tons 
of  steam  shipping.  Its  services  divide  themselves  into  several 
sections.  There  are  those  in  home  waters,  such  as  the  Great  Lakes, 
where  it  employs  a  fleet  of  vessels  of  quite  considerable  tonnage. 
Under  this  head,  too,  come  the  local  services  on  the  coasts  and  rivers 
of  the  Pacific  Then  there  are  the  ocean  lines  on  the  Pacific 
and  the  Atlantic.  The  first  of  these  u  run  from  Vancouver  via 
Yokohama  and  other  Japanese  ports  to  Hong-Kong.  Sailings^  are 
made  at  about  three-weekly  intervals.  This  service  is  maintained 
by  the  three  Empresses,  the  "  Empress  of  India,"  the  "  Empress  of 
China  "  and  the  "  Empress  of  Japan,"  sister  ships  of  about  6000  tons 
and  10,000  i.h.p.,  specially  built  with  a  view  to  serve  as  auxiliary 
cruisers  to  the  British  navy  in  time  of  war.  The  great  develop- 
ment of  the  Canadian  Pacific,  as  far  as  regards  ship-owning,  took 
place  in  1903,  when  it  took  over  from  Messrs  Elder,  Dempster  &  Co. 
their  transatlantic  services  to  Canada.  The  *'d^"  aficcted  four 
twin-screw  passenger  and  cargo  steamers,  and  some  ten  vessels  of 
a  purely  careo  type.  These  steamers  ranged  in  size  from  the 
**  Monmouth,  of  just  over  4000  tons  gross  register,  to  the  "  Lake 
Manitoba  "  of  not  far  short  of  10,000  tons.  Since  their  entry  into 
the  Atlantic  trade  the  company  has  added  two  important  mail 
steamers — the  **  Empress  of  Britain  "  and  "  Empress  of  Ireland  " — 
to  that  side  of  its  fleet.  , 

'  Castle  Line  (see  also  Union  Line  and  Union-Castle  Ltne). — ^The 
Castle  Line  began  its  career  in  1872  with  the  "  Iceland  "  and  the 
"  Gothland,"  both  vessels  of  about  1400  tons.  At  that  time  the  charge 
for  carrying  letters  to  the  Cape  was  about  is.  per  half  oz.,  and  the 
contract  time  between  England  and  the  Cape  thirty-seven  days.^  The 
mail  contracts  were  then  in  the  hands  of  the  Union  Line  exclusively, 
but  in  1873  the  House  of  Commons  refused  to  ratify  the  extension 
of  the  contract  signed  with  them  by  the  chancellor  of  the  exchequer, 
and  their  rights  thus  expired  in  1876.  Up  to  1876  the  Cape  pariia- 
ment  made  an  allowance  to  the  Castle  Line  for  the  ^conveyance 
of  letters,  and  when  the  postal  contract  was  renewed  in  that  year 
it  was  divided  between  the  Union  and  the  Castle  lines,  an  arrange- 
ment which  was  adhered  to  down  to  the  time  when  the  two  lines 
united  their  fortunes.  The  scope  of  the  company's  energies  has  now 
been  extended  to  all  (»rts  of  South  Africa.  The  line  did  great 
national  service  in  carrying  troops  and  stores  to  South  Africa  during 
the  1899-1903  and  previous  campaigns.    By  a  resolution  passed 


at  a  meeting  of  shareholders  hdd  on  the  k^th  of  Fdimary  1900  this 
company  was  amalgamated  with  the  Union  Line.  Tlie  fleet  had 
grown  from  two  ships  in  1876  to  twenty  ships  in  1900,  and  ttoa  a 
total  tonnage  of  2800  to  one  of  about  l  lo/xm  gross  rtsister. 

City  of  Dublin  Steam  Packet  Company. — Among  tbe  steamship 
services  m  the  narrow  seas  round  Great  Britain  a  yecisi  iacerett 
attaches  to  this  company,  which  vies  with  the  Ucixral  Steaa 
Navigation  Company  in  the  claim  for  seniority.  The  Gcaesal 
Steam  was  undoubtedly  the  first  to  receive  incorpocatioa  in  the  ycax 
1824,  but  the  undertakings  from  which  the  City  of  Dublin  CoaMaay 
sprang  were  at  work  in  the  years  immediately  prior  to  these  (Ut£&. 
As  far  as  appears,  the  firm  of  Bourne  &  Co. — ^wno  fulfilled  in  IreUad 
functions  for  which  the  Messagerics  Imp^riales  in  France  vere  £nt 
formed — ^wcre  large  shareholders  in  two  undertakings  which  isadr 
history  in  regard  to  the  development  of  steam  navigattoo.  One  of 
these  companies  was  the  Dublin  &  London  Steam  Packet  Cbmparjr. 
from  which  Messrs  Wilcox  A  Anderson,  the  first  managers  of  the 
P.  &  O.,  chartered  the  "  Royal  Tar,"  the  first  steamer  they  despatdej 
to  the  Peninsula,  and  the  other  was  the  City  of  DuUia  Corapas^. 
which  originally  occupied  itself  in  the  maintenance  <rf  a  service  d 
steamships  between  Dublin  and  LivcrpooL  It  was  this  compacy'i 
"  Royal  William  "  which  had  the  distinction  of  opening  the  Lixerpod 
service  to  New  Yorkl  By  absorption,  too,  this  company  icpcristi 
the  old  St  George  Company,  whose  **  Sirius  "  was  tne  nrst  stesoff 
to  sail  from  London  towards  New  York.  In  the  year  183s  tbe 
admiralty,  which  in  those  days  had  the  management  of  vbkj  af 
the^  mail  services  and  continued  for  a  time  to  keep  the  Irifb  dry 
maib  in  its  own  hands,  gave  the  City  of  Dublin  Company  the  cos- 
tract  for  the  night  Irish  mails,  which  were  thus  despatched  va 
LiverpooL  The  name  of  Laird  is  to  this  day  closely  assocated 
with  the  fortunes  of  the  company,  and  even  at  that  tJi»  a 
Mr  Laird,  grandfather  of  the  present  partners  in  the  stdp-bekSsf 
firm,  was  a  director  of  the  City  of  Duolin  Company.  In  the  yesr 
1848  the  government  with  four  steamers  endeavoured  to  ran  the  dir 
and  night  mails  itself  via  Holyhead.  But  this  arranRement  did  est 
work  well,  and  two  of  its  mail  steamers  were  bought  by  the  Orr 
of  Dublin  Company,  while  the  two  others  were  acquired  b]>  tk 
Chester  &  Holyhead  railway.  It  is  needless  to  fcdlow  the  vida>- 
tudes  of  the  mail  service,  wavering  as  it  did  from  the  adoaiafc? 
to  the  Chester  &  Holyhead  railway,  and  then  to  the  Oty  ci 
Dublin  Company.  Suffice  it  to  say  that  in  18^  an  umsawest. 
was  entered  into  whereby  the  City  of  Dublin  Company  aoastook 
the  conveyance  of  both  day  and  night  mails  via  Holybead.  and  beak 
four  ships,  called  after  the  four  Irish  provinces,  for  tne  servioe.  The 
performances  of  these  four  paddle-ships,  three  of  which  were  boSt  I7 
Messrs  Laird,  were  remarkable  indeed.  The  "  Connanght "  was  t!» 
first  vessel  to  do  her  18  knots.  The  "  Ulster  "  made  the  best  pasafc 
of  them  all— doing  the  journey  from  Holyhead  and  Kjj^^ob  ■ 

2  hours  18  minutes.  But  the  "  Leinstcr"  was  only  two  minutes  beiiad 
er,  and  the**  Munstcr  "  only  six  minutes  worse  than  the**  Lemster.* 
Taking  the  performances  of  the  whole  four  vessels  over  the  £:st 
fourteen  years  of  their  existence,  and  considering  the  meaa  of 
20440  passages  made  as  well  in  winter  as  in  suramer^the  avoage 
time  of  passage  was  only  3  hours  56*1  minutes.  The  cootraa  «a 
renewed  from  time  to  time,  that  coming  into  operation  on  the  i-s 
of  October  1883  being  for  an  accelerated  service.  To  enable  thi?"  t> 
be  adequately  performed,  the  last  paddle-ship  of  the  fleet,  the  "  in- 
land, "  was  built  by  Messrs  Laird,  who  also  oveiliaulcd  and  iaipm«^ 
the  machinery  of  the  older  vessels,  giving  them  new  boilers  adap^td 
for  the  use  of  forced  draught.^  In  1895  it  was  fdt  that  the  tacxk 
of  carrying  these  important  mails  again  needed  neviston,  and  ia  cbt 
year  the  House  of  Commons  approved  of  a  new  contract,  under  «tic^ 
four  new  twin-screw  vesseb  were  to  be  built  for  the  aervice.  Tbt 
work  of  design  and  construction  was  again  undertalcen  by  Mean 
Laird,  and  in  1897  the  new  fleet  assumed  the  duties,  and  indeed  :^ 
names,  of  the  vessels  which  had  done  such  remarkable  service  donai 
a  period  of  about  thirty-eight  years.  The  contract  time  was  btv 
decreased  by  half  an  hour,  and  this  meant  naturally  a  very  c^ 
increase  in  the  speed  of  the  vessels  employed.  The  present  t^Ok, 
capable  of  a  speed  of  about  24  knots,  maintain  however  vkk 
regularity  and  ease  the  20  to  21  knots  which  are  required.  Beads 
the  night  and  day  services  with  the  mails  the  compaar  al» 
maintains  its  old  line  between  Liverpool  and  Dublin. 

Compagnie  GSnirale  Transatlantioue. — ^A  French  ondertakac 
known  as  the  G>mpagnie  G€n6rale  Maritime  was  founded  ta  iH^ 
It  owed  its  inception  to  the  brothers  Emile  and  Isax  IVr-r- 
Services  were  first  organized  from  Rouen  to  Algeria,  between  K2-.-; 
and  Hamburg,  and  between  Marseilles  and  Antwerp,  with  oSt 
at  Spanish  and  Portuguese  ports.  In  1 861  the  company  was  a!bR4 
to  change  its  title  to  the  more  comprehenave  one  under  vhkis  i:  a 
now  known,  and  it  then  undertook  its  first  contracts  for  the  canuft 
of  the  French  mails  to  the  United  States,  the  Antilles  and  Ufvcn 
Some  of  the  eariier  vessels  employed  in  the  New  York  aervice  ve? 
very  fine  specimens  of  the  naval  architecture  of  their  day.  Asaoi< 
them  may  be  instanced  the  great  iron  paddle-steamer  **Na|»' 
Icon  1 11.,'^  built  in  the  year  1864  by  Messrs  bcott  &  Co.  of  GmnodL 
who  at  that  time  coristructed  most  <^  the  more  imponanf  vcr^ 
for  this  service.  This  vessel  with  her  imperially  titled  sisters  ssfleied 
a  change  of  name  in  the  eariy  'seventies,  when  several  of  then  v 
lengthened  and  altefed  to  acrews.   In  the  yeariSSij,  again,  tbeit 
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Canadian  l^ci&c  railway.  At  the  bnlnniDg  of  the  JOth  century 
the  Rrtn  boin  tndsnt  wilh  the  Weat  Indiea.  By  airaniement  with 
the  coloniaTaffice,  for  an  annual  aubiidy  of  IfOfioo,  the  "  Dinct" 
aervice  of  fonnlntly  fieaimhipa  waa  itarted  with  the  aaitina  from 
Avonmoiith  of  tlie  then  newly  built  "  Port  Monnt "  in  Pebniuy 
I9i>l.  The  iteanaUpa  (f  the  new  Itae  have  good  cuaenget  accom- 
modalian  and  hotela  wen  aoqulied  In  Jamaica  to  pcsvlde  accommo- 
dation for  Ihoae  who  wiahed  to  viwt  the  WcN  Indtea  under  the  new 
management.  Thja  pcovison  for  touriata  wita  a  novd  feature. 
The  increaae,'at  once  abaolute  and  companlive.  in  the  tonnage  aC 
the  EUdefDempiter  Beet  haa  been  very  Rinarkable.  On  ihe  draih 
of  Sir  AUied  Jonea  ■  limited  eompanv  waa  eBiUiihed  under  ihe 
direction  of  Lord  Piciie.  of  the  ireal  ahip-buildinE  firm  of  Hailand 
A  WoM,  and  of  Sir  Owen  Phfltppa.  chaimaa  ol  the  Royal  Mail 
Steam  ncliel  Company,  la  cany  on  the  EMec-Dcmpater  Company 
and  take  over  the  vaiioui  intemia  concerned.  The  veiHia  ri  the 
■   ither  North 
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inlike  moat  other  ahipping  compank»  it  nnng  into  being  in  a 
Itarted  w^MTCaflerwardi  Sir)  John  Ejleiman. 


hairman  of  Ihe  Leyland  Line,  aeveied  hit  conneaian  wiih  that 

'eiKli  of  the  Rret,  and  the  Peniniula  andMeditemnean  connelJDna 
^  the  old  company.    Forthwith  he  added  to  the  tale  ol  hii  ahipa 

.nni   Line— whkh  hai  J^ong  maintained  a  aervicE  to  Medlt^r- 

Vfilcott  A  Laurence  aln  came  into  the  told.  But  thiiwaa  not  all; 
he  direction  of  two  old-otahllihed  linea  to  Indian  porta  waa  alio 
cquired,    Theac  were  (he  Beet  ol  the  Citv  Line,  which  at  that 

[  Sona  ' 
id  had  grown  up  out  of  a  fleei 
K  Halt  Line  of  Liverpod.  pm 

x»  toni  grow  WpifCO.  The  various  lailinga  of  iheie  different 
impaniea  nave  ail  been  maintained  and  eatended,  and  in  iQio, 
1  conjunction  with  the  KatrisHi  and  Clan  linea.  a  new  development 
p  the  Cait  Coail  td  Africa  towardi  Zaniibar  and  Momhan  waa 

Tht  L^mi  fjiu  may  be  aaid  id  dale  from  the  year  iSjl,  when 
ie  firM  Mr  Bibby  founded  his  Mcamthip  line  wilh  the  unal)  vewli 

Amo"  and  "liber"  for  lervice  to  the  Mediterranean  (lee  ^iMv 
rw  above).  The  company  extended  in  budneia  to  the  Nonh 
DanTic  -and  in  Ihe  carlT'aeventiea  changed  ita  name.  Mr  F.  R. 
eyland,  one  of  ita  managera.  aHUming  the  control.  On  hii  death 
L  1A42  the  conceni  became  a  limited  company.  In  tooo  It  pur, 
Uied  the  Beet  and  conneiiona  of  Ihe  Weat  India  a  PaclBc  Steam- 
lip  Compani— a  buiineia  whkh  had  been  founded  nearly  fony 
Bci  prrviouriy  ill  Liyecpool  and  which  acived,  betide  ptanyWea 
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India  lilindi.  Ihe  cMlun  poru  t/  Cahnton  and  New  OrLe 
hivint  aim  a  njnncilDn  lo  Colon  foi  pliut  on  Ihc  wnifro  c 
at  AiiKrica.   Thit  company  at  the  date  of  it*  abaorpOoa  had  a  : 

Thii  amalganuikin  wai  the  fint  uep  tomnlt  tiK  ircst  Amcr 


.1^.-. 


.    it  *M, founded  i 


throughout  GerouDy,  there  wu  an  entffnitHii  ntodut  of  emigranu 
to  tbe  new  world;  of  thia  tlie  fouaden  tooli  advantage,  and  tliey 
■tarted  a  renilar  lerviee  of  lailiiif  ihipa  between  Hamburg  and  New 
York.  Tliefintihlptheyawnednathe"  DeuucUand,"37iMtona. 
built  on  ibe  Obe.  It  la  IntereMini  to  note  that  the  pment 
"  DeulnJiland  "iaof  16.501  toiUEreedwitter,  and  iaof  twenty-three 
liciirt  the  capacity  of  ho*  predeceuoT.  The  firmt  Hilini' — '■  -' —  -- 
October  iM.     In  iSJl  the  conipjny'i  fleet  consiilKTc 


'.T^ 
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ii indkiiedby  thelact  that  whilH  in  1856  the uillngi  10  New  Yorit 
toolt -place  every  fortnight,  in  lH&i  there  were  two  a  wnk,  and  later 

i(a  operatioiu  from  tne  origiBal  pataage  between  Hamburg  and 
New  Yoik,  After  the  war  between  Fiance  and  Germany  it  darted 
a  line  to  the  Weit  Indieai  aad  later  10  Baltimore.  Boilon.  Montreal 
•nd  other  porta  In  North  America.  In  187J  it  abntbed  the  old 
Eagle  Company  of  Hamburg,  which  had  previously  been  iti  rival, 
and  then  began  to  run  ueameri  to  Central  and  South  America, 
and  later  to  China,  Japan  and  the  Siraita  Scltlementa.  To-day 
the  Kamburg-Amerlcao  Line  may  claim  to  be  thelargeit  iteamship 
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leatfarina  follt.  but  imperial  pi^jcy  for  a  ioitg  poiod  shut  them  a«3 
from  airintercoune  with  the  reat  of  the  wncld.  It  was  not  uar 
about  tbe  year  1B60  that  the  life  of  (he  Wot  reaDy  touched  Japu 
In  1S6S  Ueamifaip communicatim  waao^iencd  betwrcn  TSk>4  u 
Otaka;  In  1^71  the  Vubln  KiieA  Kaliha  Sleamthip  CAnpaoy  am 
Into  ealneaee  under  the  coniio]  a£  the  Imperial  Bunau  ca  Crs 
muaieatlaa :  and  ui  the  same  year  a  private  compuiy,  called  t1 
Mltaubldli  Kaiiha,  wa>  founded.     Thi<  may  be  laid  ic  ••>»  >— 

the  beeinnini  rrf  aU   modern   marit- ■—   -- 

1S76    the  goverrmient    company   g 
Aeet  paavd  into  the  handa  of  tne  1 


buy  up  Ibe  Vol      .  „ 

rival  line.  tb«  Kyoilo  Unyu  Kaiiba,  but  it  did  not  ans 
Kaitha."  or  "  Japan  MailSteanuhip  Com^ny."     In'th 

c'tluntiie^'^re  LtentWd'  ^™  -lirZ"^'^^  " 
induced  the  Bovernment  to  inaugurate  •  lervice  b«, 
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.Ml  in  linei  therefor* __.. 

ail  connact  of  the  Japanese  Eovcmniciu.    TWre 

..  .    _  . «urne;  alw  between  VobciKarna  avd  Wrum 

(Brilith  Columbia).    Then  are  linea  to  Bombay.  Shanthal.  \'uc9- 

(he  portiol.the  iiljndi  of  Japan. 
Royal  Hail  Slram  Paika  Company.— Saaa  after  BmiA-D>'^ 

mailtTlom  England  to  that  pan  of  the  vorid.  The  chanrr  U 
thia  company,  to  be  known  aa  the  Ro>-al  Mall  Steam  fVrtrr 
Comiany,  v^-  —-—J  --  -"--    '■^-  — »--■: '  — 


.. .  .X  government  ivaa  entered  iatoin  March  1S4].    . 

fourteen  urge  paddte^teamera  capable  ot  carrying  the  Lanvai  ri" 
then  used  1^  the  Royal  Navy  were  at  once  ordbed,  and  t£e  kt^-jt 
wai  opeoed  with  Ibe ''Thamea  "  on  the  lid  of  January  iftti.  (oUn.^ 
by  other  veaaela  In  fortidghtly  lucceasoo.  Theie  aieamen  aar.d. 
from  Falmouth  aod  returned  to  Southanpion,  vkirh  wu  cbe 
company'a  headquanen,  though  it  had  no  dock  an 
those  dayL  In  1646  the  company  began  to  cairy  tbe 
on  the  wenemcoaK  of  Souib  America,  the  PadEc  St 
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in  the  Orient-Pacific   Line  10  Auilialia  wai  purchasd  in  ]uui.-> 
diacantiuued  wben  (he  new  mail  conlivt  came  into  farcE  ia  1I>T 
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^lopmcnt  tcok  place  KtthffbecinnJnBDt  1910,  when  the 
de  the  atartlin^  anoouacement  Ihat  Uiey  had  purchaaFd 
(  the  share  capiul  of  tbe  FadAc  Steam  Navigitioo 
I  buuncu  esublifhed  in  Uverpoul  only  a  year  after  Ibe 
ir  o«A  royaJ  charter.  Thla  absorption  brought  Aome 
■many  of  them  modera  twbi-acrew  ateamAhipB  of  a  hi^b 


-    to  Demetara  and  the  klaadt.   The  Braiiil  and  River  Plate 

Line  comdriieia  fortniflbtLy  lervke  of  mail  tuuners  to  Penumbueo, 
Bahii.  rS,  Montevideo  and  Bneiioa  Ai—    "-  "■- '  ■ 

•  the  Far  Eait  every  Fonnlaht. 
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in  the  Black  £ca.^ut  wai  largely  ent 
with  the  dtity  of  (ran^xHtiiv  tio«H  an 
Ai  Ihat  time  it  wat  a  couideiable  pui 
In  18S7  it  bad  the  Fieoch  mail  contract 
Danube  and  Black  Sea  porta,  whilit  in 


ey^r  1875 


ill  fleet  embraced  IJJAOD  loot  of  ihippini.  ai 

\arii  Dumber  of  chartered  tailia^  veudi^  It  n 

largest  tteam  shippirig  company  in  the  wodd.  Il  had  already  ceased 
to  employ  British  ibipbuildera  and  now  coiutnjcted  its  own  tonnage 
in  its  own  yards-  The  extension  of  its  Rrvicea  (o  Japan  followed, 
and  eventiully  it  put  rorih  branclwi  whkh  aet^d  Madaaascar. 

cokiny"" *  ""•  CaMoml"  S^m^of  'the">t'sr«rm  employel  l"  lL 
mail  MTvicei  lolhe  Far  East  and  South  are  of  a  very  iTdc  eh 


f0,O(6    IT 


"^D^in^Tc^M^^^.— Under  ihe'hcii 

Red   Star.   Inman  and  American  lines, 
■hinnmiT  which  embraced  in  the  year  ig 
onnage.  partly  under  the  Brit 


.c  league- 


thu9  fofminfl 


Bekiaa  aiKl  Amert 
opital  chiefly  Imin 


le  ifiiied  Swim.  th^K"J'n"  ^,  V  il 

JabSityX'u'rn    imIT"?!" "^i" lervre  ' 
4ew  York,  and  it  is  carried  on  b^  lar(r  ar 

■— 'Ti' '■■' 


aige  quantifies  of  cargo  and  «  cattle  on  the  eastward  voyaEC,  also 
iccDifimodale  a  number  of  passengers  in  their  saloons.    Tnrouch 


nperts  believed  to  be  a  liberal  olCe 
wsides  having  the  control  of  the  vc 

tern  sutes  of  America  and  the  eat 


sport  Compuuca.and 
OD  Company — a  Uba 
by  Meun  HarlaDd  A 

:ei  fiom  Ovopool  to 
oru   The  NoiddeuI- 


Morean  com- 
of  &plcmbei 


lany,"  with  a  capital  of  ^l»/x)o,ooo;  and  an 
lowitb  (be  British  fovenmenl.  by  which  the  I 
r  British  shipe  in  it "'■"  """  '" 


Ilaliiu 

The  Ruluttino  Line  finally 
lar^ly  strengthened  by  the 

the  great  tan 


of  the  company'i  fleet.  But  it  also  runs  monthly 
loa  througb  tk  Suei  Canal  to  Red  Sea  ports,  and  u 
KonE-KoDg.  Towards  the  western  ocean  it  hai  a 
iineiTin  conjunclion  wilb  that  of  another  Italian 
/eloce,  la  Biaiil  and  the  Rivec  Plate,  whereby  weekly 
'  made  ftvn  Genoa.     In  February  190E  a  oew  line 

the  sailing  of  the  Italian  Cenerate  Company's  steam- 


in  50  days,  but 


oi  the  Ceneraie  Company,  aided  by  a  sir 
<  of  La  Veloce.  saDiag  ooce  a  week  Irm 
^lempt  to  retain  in  Italian  bands  some 


id  Skippint  drnpaa^.—TTiit  company  was  established 
e  purpose  of  maintaining  a  passenger  and  cargo  service 
Ion  and  New  Zealand.  TTiiiwas  before  the  .^ys  when 
I  could  be  used  srich  commercial  succct4  in  thelonfl 
t  hm  it  depended  on  chartered  vessels,  but  gradually 
fleet  of  last  clipper  iron  sailine-ships  which  reduced 


't&  u 


,!tdon"?h?c£'r{'e"rrf' 


onthly  n 


England  in  October  tSBi.   Thecom- 
I  the  contract  of  the  l^ew  Zealand 

'  ■■""■'■"■  "'h  Slfth™!"'- ■     """  ■ 


passenger  vnsels  the  company  own 
which  are  among  ^^c  iaifest  aAoal. 

and  turbines  to  make  use  of  it  subseigiieni^.  The  compaay's  ships 
sail  from  London,  catling  at  Plymouth.  Tenerifle,  Cape  Town, 
Hobart,  on  the  way  out.  and  sometimes  at  Montevideo  or  Rio  and 

Kris  of  New  ZesTand.  as  well  as  To  Auslrali. 
the  vessels  of  the  Union  Steamship  Com) 
'IfinUiuLichrr   Lloyd.— 7a   thi 
the  cily  of  Bremen  this  larje 


y  wert  approved  by  the  1 
y  ies7-  The  otiginal  ra 
ler^  the  formation  of  the 
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Erslirt 


be  Uovd  ft 

«  dispwyed,  and  K«d 

aa.     torn  bag  oc»"  «i=rr 

LD  tiiw  uid  three  fc 


_ - — ■haven.     The  fint  voyage  waj 

e  l8sa.  when  the  "  Bremen  "  ttiited  lor  New  York,  carry 
1.  but  ooiy  r--  ■-  -■--    -'---      '^' 
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(d  tlieii  •bmt.  but  I  wu  the 

SIR 


tc  liTBt  year  both  Lii 


Banii  ^Ti«l  with  i.ooo.ow  llulcn' 

jutt  when  itAproipectm  were  gronringbrighteriUul  till  1864  no  divi 
grnter  thu  3^%  wu  paid  u  the  ihueholden.  After  the  ten 
lion  el  the  wir  Ihe  iikIe  wllh  the  United  Sutee  grew  enociH 
■Tid  Ihe  Engliih  mlTic  alio  reeved  [n  m  most  unexpected 
One  reiuit  waa  the  faundatioA  of  rival  lineit  which,  hov ~ 


ill  that  year  I  hey  inai 

Irtof  1^  tcSaco 
It  three  ipeeial 


..„_ jitibeJ.     It 

10  biiog  Iheii  ooft  inlo  direct 


company  besan  10  prepare  for  [he  coat* 
•imciion  ofiiie  ■'  pfc/Thc  litK  of  iti  eaj 


10  Japan,  and  . 


4u4tniiaa  and  Eait  Asian  Line4 
th  a  contract  «th  ll>c  imperial 
nonlhly  lervice  Co  China,  with  a 
nontMV  aervice  to  Auilcalia,  with 


^d  in  (oUc 

lUj.  and  evenlually  becami 
Company,  wf'  ■    '     '■     - 

presure  jel-cond* 
(to  si  A  rf  coal 

^  —^ ■»  with  the'old  type  of  I 


[perimnlally  fined  with  nflr  Baetnoery   of  tk 


-r-Hv.  Efong-Kong  and   ShaMhai.  aaj 
o  London.    The  cargoea  in  tnoec  da^i 


were  mainly  maniifactund  good*  outwards  auj  tea 
The  average  tpced  wat  pcifupa  ^  knot*,  and  the 
about  31 1  ton*  of  Welih  cm)  per  day.  Theee  an 
ilcamen  were  at  that  date  the  only  wadt  arrj '  -  - 
Attam  on  iong  voyagca,  and  they  uaded  ncular1> 
bdni  the  only  Use  tEat  did  to.  When  ihe^uei  I 
in  I870  they  chantjed  the  route.   The  trade  Iron 


ully  between. Holland  and  hrr  eailim  iiiiiwiin  n'l    ty  the  Daali 

part  of  the  cargo  from  Liverpool,  Ihe  moai  impotaot  Aite« 
beinf  fine  goods   rmanufaciured  coiiohk.  dEc-)   froen   fjacaAat 
and  Yoekshife.     Abroad  the  reguLir  tervice  ha>  been  e 
— Naeaiaki,  Kob*  a    '  ■'  " 


ad'd^ti    ■      ■  ■      *■ 


TTk  I 


»  q™»  u 


icivicei  have  their  hcadquanen  at  Singapon:  1  .  _  ..__.. 
Wnl  Auilralian  poni.  including  Fremanlle.  Tbeee  siK»n 
carry  paasciwera.  and  bring  lain  quaniiiiei  of  woof  and  pemjl  d^eI 
[mm  Ausiraria  10  Singapore  lor  IranaihipmeBt  to  the  main  luw 

Three  tmall  eteameTa  bring  toncco  From  IMi  fof  tun^ipn^ 
to  Europe.  (3)  SngapoR  and  Pevanc  to  China-  The  er^t  emjfi>- 
lion  of  ChincK  cooltca  to  the  BritiA  colony  of  the  Snaita  SeIT)^ 
menti  keep  acveral  iteajiefi  regidarly  emHoyed-  Tlie  cc^^ari 
ii  coiloqijiany  known  in  the  ehinitng  worid  at  the  "  Blue  FudHi 
Line,  and  iialu  often  nfemd  la>y  uc  nane of  Mr  Alfred  Hoh.  wbo 
hai  been  doacly  identified  with  it  throughout  ir*  hEtrocy- 
i1i#  fVean  Company  abaccbed  itt  younger  rival   **"  ''^'— 

Mavlgatloa  Company,  with  a  fleet  of 
106.8^  ti —    ..---- 


L06.S70  toAi,  and  ihortly 
he  Undted  LiaUlily  ActL 


bttwun    Lnadcfl 


and  accommodalion  for  nme  vn  f 
Orinil  Xi'M.— The  Orient  une 
and  Aiiatralia  took  up  the  wnrh  of  I 
which  In  the  dayi  of  aailing^bipa  1 
Adelaide.  In  April  1S7;  it  wai  annramod  that  "  Ihe  Orva 
Une  WBuld  aail  Ihe  under-meniioned  neaiiHliipa  ol  Ike  Pac^ 
Steam     Navigation    Comisny    lo    Auitialia."    That    cooaeuia 

till  in  1901  the  name  of  Orient  Line  wae  changed  to  thai  of  Orxr.- 
Padhc  fn  June  of  iSn  the  "  Lutitania  "  wai  deutcked  !•» 
London  to  Adelaidei  M^boume  and  Sydney,  via  Ihe  Cape  of  Coed 
Hope.    Other  uilinn  foilowed  at  aboiit  IwD-noaihIr  inicmla.   ti 

wai  formed  by  the  joint  eflons  of  Meitfi  Andnxi.  AndersHi  4  Ct 

■ervice  wat  begun  it  wat  intended  10  be  run  moalhly.  bol  the  n- 
crcate  of  tnlBc  toon  demoMtiated  thai  (onnightly  aailii^  wmJi* 
be  tuceeuful.  This  ettenbon  vat  deternuned  on  in  iBSo.  the  vm 
following  that  in  which  the  "  Orient,"  the  bM  thip  aDRuOy  trA 
lot  the  company'!  trade,  comincnced  work.    Since  iSU  tb  Ono 

Enghth  pott  oRicE,  once  a  fortnight.     ThCK  deapatcbea.  alicnui 

both  Ihe  Orient  and  the  Pacific  Comnaniea.  The  latiti  awfur 
tubwjuenly  retired  from  the  pannertnip,  the  Royal  Mail  C(v4e>y 
taking  ill  place  and  purchasing  the  vevieb  which  it  enp^iFtd 

wat  underuken  ty  the  Orient^  Company  akme.     The  Royal  lUl 

rMw'flRi  ViiJ>a>tan  iteamen!  of 'srtu^'il^Smive  an  m- 
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combination  of  recipnxating  and  turbine  engines.  It  was  the  Orient 
liner  "  Ophir  "  which  took  the  place  of  a  royal  yacht  for  the  imperial 
tour  of  the  Prince  and  Princess  of  Wales  in  1901.  The  steamers  of 
the  Orient  Line  call  reguhirly  at  Plymouth,  Gibraltar,  Marseilles, 
Naples,  Port  Said.  Suez,  Colombo,  Fremantle.  Adelaide,  Melbourne 
and  Sydney. 

Pacific  Steam  NangaHmt  Company. — This  was  the  pioneer  of 
the  steam-trade  along  the  western  coast  of  South  America;  sub- 
sequently its  operatbns  were  extended  to  Europe,  and  finally,  in 
conjunction  with  the  Orient  Steam  Navigation  Company,  it  estab- 
lished the  Orient  Line  to  Australia,  from  which  it  withdrew  in 
1906.  It  obtained  a  charter  early  in  1840,  and  soon  sent  out  frbm 
England  two  steam  vessels,  the  "  Chili  "  and  "  Peru."  These  were 
|>addle-boats  of  710  tons  and  198  ft.  in  length.  They  ran  along  the 
coast  from  Valparaiso  to  Panama.  The  eariy  struggles  of  this 
company  are  noteworthy  as  showing  how  di^culties,  apparently 
insuperable,  may  be  overcome,  and  even  turned  to  essential  ad- 
vanuge.  The  great  obstacle  to  the  success  of  these  steamers  was 
the  diiticuhy  of  obtaining  supplies  of  fuel,  and  in  the  first  five  years 
of  its  existence  no  less  than  £73,000  was  lost,  the  whole  capital  of 
the  company  being  but  fi^.opo.  But  the  difficulties  were  over- 
come, and  all  that  remained  In  the  mind  of  ^the  managers  was  a 
strong  feeling  of  the  importance  of  economy  in  coal  consumption. 
Acconlingly,  in  conjunction  with  the  Fairneld  firm  of  Randolph, 
Elder  &  Co.,  they  turned  their  attention  in  this  direction; 
and  were  sending  out  vessels  fitted  with  compound  engines  some 
ten  or  a  dozen  years  before  the  Atlantic  companies  adopted  them. 
In  1867,  under  pressure  from  the  Chilean  government,  the  company 
sought  and  obtained  powers  to  extend  its  operations,  and  in  the 
same  year  the  "  Pacinc,"  of  1630  tons,  was  constructed.  She  left 
Valparaiso  for  Liverpool  in  May  1868,  the  first  of  the  new  mail 
line.  In  1870  the  voyage  was  extended,  Callao.  11,000  miles  from 
Liverpool,  being  maoe  the  terminal  port,  and  the  sailings  were 
increased  from  one  to  three  a  month.  In  1873  a  weekly  service 
between  Liverpool  and  Callao  was  instituted,  and  by  1874  there  was 
a  fleet  of  fifty-four  steamers,  with  an  aggregate  of  120,000  tons,  in 
commission.  Owing,  however,  to  a  great  decrease  m  the  South 
American  trade  the  service  was  reducra  to  a  fortnightly  one.  The 
opening  of  the  Transandine  railway  was  exited  to  nave  a  great 
effect  on  the  fortunes  of  shipping  companies  in  South  American 
waters  and  consolidation  of  interests  seemed  desirable.  In  1910 
the  whole  of '  the  company's  ordinary  capital  was  purchased 
by  the  Royal  Mail  Company,  and  the  .line  was  thus  absorbed. 
In  January  1893  the  company  inaugurated  a  monthly  carG;o 
service  to  the  Brazils,  River  Plate  and  ihe  West  Coast.  This 
service  has  been  extended  to  Glasgow.  Many  ports  are  served. 
The  principal  are  La  Pallice,  La  Rochelle,  Corunna,  Carrit,  Vigo, 
Lisbon.  St  Vincent,  Pemambuco,  Bahia,  Rio  de  Janeiro,  Monte- 
video, Buenos  Aires,  Punta  Arenas,  and  the  ports  of  the  western 
coast  of  South  America,  Valparaiso  and  Callao. 

Peninstdar  Gf  Oriental. — ^The  story  ol  the  P.  &  O.  Company 
may  be  divided  into  two  eras — the  first  reaching  from  its  foundation 
to  the  opening  of  the  Suez  Canal;  the  second  from  that  date  to  the 

K resent  day.  During  almost  the  whole  of  its  career  the  company 
as  acted  as  the  agent  of  the  British  government  in  the  conveyance 
of  its  mails,  first  to  Mediterranean  ports,  and  afterwards  to  Egypt, 
India  and  the  Far  East.  From  time  to  time  the  government  has 
made  efforts  to  procure  some  other  means  for  transmitting  its 
mails,  but  on  every  occasion  it  has  found  it  advisable  to  return  to 
the  P.  !&  O.  In  1835  Messrs  WiUcox  &  Anderson,  a  firm  of 
London  merchants,  bq^n  to  run  steamers  to  the  pnnclfaA  ports 
of  the  Peninsula.  Their  vessels  observed  greater  r^ularity  than 
the  sailing-ships  then  employed  to  carry  the  mails,  and  the  first 
mail  contract  was  entered  into  on  the  sand  of  August  1837.  This 
was  awarded  to  them  after  another  company,  which  was  unAble  to 
fulfil  its  obligations,  had  been  engaged  for  the  work.  Messra 
WiUcox  &  Anderson  had  shortly^  before^  in  concert  with  Captain 
Bourne,  R.N.,  founded  the  Peninsular  Com^ny.  This  contract 
arranged  for  a  monthly  service  between  Talmouth  and  Viffo, 
Oporto,  Lisbon  and  Gibraltar.  About  two  years  later  anotner 
step  was  taken.  Hitherto  the  mails  to  E^pt  and  India  had  been 
conveyed  by  the  Peninsular  Company  to  Gibraltar,  bv  an  admiralty 

Racket  from  Gibraltar  to  Malta,  by  another  admiralty  vessel  from 
lalta  to  Alexandria,  and  from  Egypt  to  Bombay  by  one  of 
the  East  India  Company's  steamers.  It  was  resolved  to  substitute 
for  this  unsatisfactory  mode  of  conveyance  a  direct  system  of  carriage 
bv  one  line  of  steamers  from  London  to  Alexandria.  The  Peninsular 
Company  again  secured  the  contract,  which  was  put  up  to  public 
competition,  and  built  two  steamers  of  1600  tons  for  the  purpose 
this  being  a  large  tonnage  for  those  days.  The  annual  subsidy 
was  fixea  at  fMjooo,  by  which  the  government  saved  £10,000  of 
the  amount  formerly  expended  on  their  own  ineffidcnt  means  of 
transport.  The  company  then,  by  a  charter  of  incorporation, 
datea  December  i8dO,  assumed  the  name  by  which  it  has  ever 
since  been  known — ^The  Peninsular  St.  Oriental  Company.  The 
charter  was  granted  only  on  the  onerous  condition  that  steam 
communication  with  India  should  be  established  within  two  years. 
The  first  steamer,  the  "  Hindostan,"  was  despatched  to  India  vu  the 
Cape  of  Good  Hope  on  the  a6th  of  September  184a.    She  was  one 


of  a  small  fleet  destined  to  ply  between  Calcutta,  Madras,  Ceylon, 
Aden  and  Suez.  It  was  an  adventurous  undertaking,  for  the  East 
India  Compsuiy  promised  no  definite  subsidy,  only  a  small  premium 
on  a  certain  number  of  voyages. 

The  obvious  advantages  of  a  direct  conveyance  of  mails  between 
Suez  and  Bombay  by  a  regular  sufficient  service  were  becoming 
evident,  and  the  P.  &  O.  Company  offered  to  effect  this  at  a  great 
saving  on  the  existing  system;  but,  for  some  reason  or  other, 
the  East  India  Company  showed  the  greatest  reluctance  to  allow 
the  control  of  this  route  to  pass  out  of  their  hands,  in  whidi,  in  fact, 
it  remained  until  1854.  Fortunately  for  the  P.  &  O.  Company 
the  government  decided  to  establish  regular  monthly  steam  com- 
munication between  England  and  Ceylon,  Madras  and  Calcutta, 
and  also  from  Ceyten,  eastward  to  Singapore  and  Hong-Kong. 
Only  the  P.  &  O.  could  at  that  time  have  comtemp^tea  under- 
taking such  a  service.  In  1844  the  contract  was  signied,  and  by  it 
the  company  was  to  receive  a  subvention  of  £160,000.  The  Indian 
portion  of  the  service  opened  on  the  ist  of  January  1845,  and  during 
that  year  the  extension  to  China  was  effected,  and  nine  new  steamers 
were  put  on  the  stocks.  The  organization  of  the  overland  route 
was  due  to  the  P.  &  O.  Company,  which  brought  it  into  regular 
working  in  order  to  convey  its  passengers  from  Alexandria  to  Suez. 
It  was  a  picturesque  but  uncomfortable  passage  by  canal-boat 
and  steamer  to  Cairo,  then  by  a  two-wheeled  omnibus  for  ninety 
miles  across  the  desert  to  Suez.  Even  the  coal  for  the  boats  at 
Suez  had  to  be  transported  in  this  fashbn,  which  was  cheaper 
than  sending  it  by  sailing  vessel  round  the  Cape.  The  construction 
of  a  railway  across  the  isthmus  in  1859  greatly  simplified  the  transit. 
It  may  be  noted  that  the  company  had  to  establidi  coaling  stations 
between  Suez  and  the  Far  East,  and  also  d^pdls  of  provisions, 
a  business  of  no  less  magnitude  than  that  of  the  steam  service 
itself.  In  185a  the  first  mail  service  to  Australia  was  undertaken 
by  the  company,  and  the  same  contract  included  an  arrangement 
for  a  fortnightly  service  to  India  and  Chinai,  though  a  service 
running  once  evei^  two  months  via  Singapore  and  Sydney  was 
thought  sufficient  for  the  requirements  of  Australia.  Theyeau:  1854 
saw  the  abolition  of  the  East  India  Company's  service  to  Bombay, 
the  P.  A  O.  taking  its  place.  This  arrangement  saved  the  country 
£80,000  per  annum.  The  Crimean  War  made  large  demands  on 
the  company's  resources  for  the  conveyance  of  troops,  and  the 
Australian  service  was  for  a  time  interrupted.  By  1859  thecom- 
pany  was  in  possession  of  all  the  lines  of  steam  communication 
between  England  and  the  East.  In  1864  the  service  to  Australia 
was  increased  to  one  sailing  a  month,  and  in  1868  the  Bombay 
mail  left  weekly.  About  the  same  time  the  fourth  India  and  China 
contiract  was  entered  into,  and  at  the  end  of  1869  the  opening^  of 
the  Suez  Canal  led  to  a  serious  crisis  in  the  company  s  affairs; 
and  also,  after  these  difficulties  had  been  surmounted,  to  a  complete 
revolution  in  its  methods.  The  opening  of  the  canal  led  to  aj>ro- 
longed  controversy  with  the  post-office,  which,  with  true  official 
perversity,  would  not  allow  the  company  to  use  the  canal  for  the 
conveyance  of  its  mails.  A  serious  fauing-off  of  the  company's 
revenue  was  the  result,  as  the  competition  of  the  canal  steamers 
was  killing  Its  trade.  At  length  in  1874  &  i^^w  arrangement  was 
made  by  which  the. mails  were  to  be  carried  through  the  canal, 
the  subsidy  granted  to  the  company  being  at  the  same  time  reduced. 
Under  these  conditions,  however,  it  was  now  able  t6  construct 
vessels  capable  of  competing  successfully  with  its  rivals.  A  pro- 
longed dispute  between  Victoria  and  New  South  Wales  for  a  lofijg 
time  prevented  the  Australian  service  from  being  as  efficient  as  it 
might  have  been.  Sydney  insisted  on  the  Pacific  route  being  adopted. 
In  consequence  of  this  controversy  the  Australian  headquarters 
of  the  company  were  for  some  time  fixed  at  Melbourne,  and  it  was 
not  till  1888  that  a  general  contract  was  entered  into  with  the  poet- 
master-general,  acting  at  hist  for  all  the  Australian,  colonies  as 
well  as  for  the  Imperial  government.  This  stipulated  for  an 
accelerated  service — tne  India,  China  and  Australian  mails  being 
all  worked  from  Aden  in  connexion  with  the  steamer  which  con- 
veyed them  from  Brindisi.  There  was  for  long  a  service  between 
Venice,  Brindisi  and  ^ypt,  and  a  mail  contract  with  the  Italian 
government;  but  this  came  to  an  end  in  March  1900. 

The  company's  first  ship,  the  "  William  Fawcett,'*  built  in  1820, 
.had  a  gross  tonnage  fA  zob  and  60  h.p.  Down  to  1 85 1  the  vessels 
of  the  fleet  were  all  constructed  with  paddles ;  after  that  date 
the  screw  took  thdr  place,  though  for  the  Marseilles  to  Malta 
express  service  certain  famous  fast  paddle-steamers  were  sub- 
sequently constructed.  A  later  interesting  development  vai  the 
atnndonment  of  Brindisi  as  a  port  of  call  for  the  ocean  mail  steamers, 
which  reverted  to  Marseilles,  whence  they  run  across  to  Port  Said 
direct.  The  mails  leaving  London  evei^  Friday^  night  are  des- 
patched from  Brindisi  in  specially  designed  twin-screw  vessels, 
which  land  them  at  Port  Saio  little  more  than  96  hours  after  their 
despatch  from  London.  On  this  service  the  "  Osiris  "  and  **  Isis  " 
are  employed,  and  they  have  the  distinction  of  being  the  only  ves- 
sels in  the  mercantile  marine  which  cross  the  seas  with  mails  and 
passengers  only.  The  company  is  under  contract  with  the  British 
government  for  the  conveyance  of  mails  to  India,  China  and  Australia. 
Its  services  are  as  follows — India:  Brindisi  to  Bombay,  weekly. 
China;   Brindisi  to  Shanghai,  fortnightly.    Australia*  Brindiu  to 
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Sydney,  fortnightly.  Apart  from  the  maO  services,  the  company 
runs  independent  lines  to  Malta,  Colombo  and  Calcutta;  also  bt' 
tween  Bombay,  Colombo,  Singapore,  Hong-Kong  and  Shanghai: 
and  between  Hong-Kong,  Nagasaki,  Hiogo  and  Yokohama.  There 
is  likewise  a  direct  fortnightly  service  of  tnrough  steamers  to  China 
and  Japan  at  special  rates.  The  mails  are  despatched  weekly 
to  Bombay,  ^oing  one  week  by  direct  mail  steamer  and  ihe  next 
by  the  fortnightly  Australian  liner  as  far  as  Aden.  A  fast  twin- 
screw  vessel — the  "  Salsettc  " — built  after  the  idea  of  the  "  Isis  "  but 
of  thrice  her  tonna^jc — takes  the  Bombay  mails  from  Adeh  on  the 
weeks  when  there  is  no  steamer.  For  the  Indian  and  Australian 
mail  services  a  new  type  of  steamer  known  as  the  "  M  "  class  has 
been  provided.  There  arc  already  no  less  than  ten  such  vessels, 
all  twm-screws  of  similar  design,  commencing  with  the  "  Moldavia, 
built  1903,  of  9500  tons  and  14,000  i.h.p.  and  running  up  to  12,500 
tons  and  15,000  i.h.p.  in  the  "  Maloja  and  "  Medina."  In  loio  a 
new  service  was  acquired,  the  Blue  Anchor  fleet  of  Mr  Wilhclm  Lund 
being  purchased.  This  gave  the  company  an  entry  into  the  South 
African  trade,  the  Blue  Anchor  steamers  calling  at  Cape  Town  and 
Durban  on  their  wajr  to  Australia,  and  new  and  larger  vessels  are 
being  provided  for  this  branch  also  of  the  company's  activities. 

Skaw,  SaviU  Gf  Albion  Company. — ^The  amafgamation  of  the 
business  of  Messrs  Shaw,  SaviU  &  Co.  of  London  and  of  the 
Albion  Shipping  Company  of  Glasgow  brought  this  company  into 
its  present  form  at  the  close  of  the  year  1883.  At  that  time  the 
amalgamating  firms  owned  a  large  fleet  of  sailing-ships,  and  traded 
chief^'  between  England  and  New  Zealand.  Soon  after  the 
amalgamation  the  company  began  to  acquire  steamships,  which 

Jradually  supplanted  tncir  sailing  vessels.  The  Shaw,  Savill  & 
Jbion  Company  were  among  the  first  in  the  frozen  meat  trade, 
and  their  vessels  are  fitted  to  carr^  large  numbers  of  carcases. 
With  this  company  the  White  Star  Line  of  Liverpool  became  asso* 
ciated  in  the  year  1S84,  and  five  of  their  ships  now  run  in  the  fleet 
of  the  Shaw,  Savill  &  Albion  Company.  In  June  1910  an  offer 
was  made  by  Sir  John  Ellerman  to  take  over  the  fleet,  which 
at  that  time  consisted  of  six  twin-screw  and  five  single-screw 
steamshi|>s  with  a  total  of  ^1.300  tons  gross  resnster,  a  twelfth 
vessel  being  under  construction.  The  route  to  New  2^land  is 
by  the  Cape  of  Good  Hope  on  the  outward  voyage,  returning  by 
Cape  Horn,  thus  going  completely  round  the  globe  every  voyage. 
After  leaving  London  the  steamers  call  at  Pivmouth,  Tenerine, 
Cape  Town,  Hobart  and  Wellington;  returning  from  New  Zealand, 
the  ports  touched  are  Rio  (sometimes  Montevideo),  Teneriffe, 
Plymouth,  London.  The  "  Arawa,"  which  came  out  in  1884,  made 
the  outward  voya^^  in  38  days,  and  the  run  home  in  35  da^s 
4  hours  steaming  time;  she  thus  made  the  circuit  of  the  world  m 
73  daj^s  4  hours  net  time. 

Union  Steamship  Company  (see  Castle  Line). — ^This  company 
first  came  into  existence  in  1853  under  the  name  of  the  Union 
Steam  Collier  Company,  with  a  capital  of  £60,000.   At  its  commence- 


to  employ  them  for  other  purposes  than  those  for  which  they 
were  originally  intended.  They  ran  for  a  time  between  Southamp- 
ton, Constantinople  aixl  Smyrna;  but  the  transport  service  proved 
more  remunerative,  and  they  were  used  for  the  conveyance  of 
troops.  At  the  close  of  the  war  the  company  was  registered  under 
the  Limited  Liability  Act  by  its  present  name.  It  was  then  deter- 
mined to  run  the  vessels  between  Southampton  and  Brazil  with 
cargo,  but  this  did  not  prove  profitable,  and  in  1857  a  notable 
change  took  place  in  the  status  of  the  company,  for  in  that  yeai* 
it  took  its  place  among  the  great  ocean  mail  companies  of  England. 
In  that  year  a  contract  was  completed  with  the  government  for  a' 
monthly  nuul  service  for  five  years  to  the  Cape  of  Good  Hope  at 
an  annual  subsidy  of  £30,000.  The  "  Dane  "  was  the  first  steamer 
to  leave  Southampton  with  the  mails  on  the  15th  of  September.  In 
1858  the  subsidy  was  increased  in  order  that  the  company's  ships 
might  call  at  St  Helena  and  Ascension  for  mails  on  the  homeward 
voyage.  When  the  first  contract  expired  the  company  secured 
another  for  five  years.  A  service  between  the  C&pe  and  Natal, 
under  a  temporary  arrangement,  was  inaugurated  in  1862,  and  a 
seven  years'  mail  service  contract  with  the  Natal  government 
was  concluded  in  186^.  In  1873  the  House  of  Commons  refused 
to  ratify  a  contract  whkh  the  government  had  entered  into  wi^h 
the  company  for  an  extended  mail  service;  the  company,  however, 
carried  out  its  intention  to  extend  its  service  to  Zanzibar.  But  in 
October  1876  a  new  mail  contract  with  the  Cape  of  ijood  Hope 

fovernment  was  entered  into  for  a  fortnightly  servkre  between 
lymouth  and  Table  Bay,  the  length  of  voyage  not  to  exceed 
twenty-six  days.  During  the  Zulu  War  this  company  rendered 
considerable  services  to  Great  Britain.  In  1878  three  ships  were 
einployed,  and  after  Isandula  they  conveyed  reinforcements,  the 
"  Pretoria  "  being  the  only  mail  steamer  to  carry  an  entire  regiment, 
the  91st  Highlanders.  It  was  on  this  company's  s.s.  "  Danube  "  that 
the  prince  imperial  sailed,  whilst  the  old  s.s.  "  German  "  took  out 
the  Empress  Eugenie  when  she  went  to  visit  the  scene  of  his  death. 
The  direct  service  with  the  Cape,  Natal  and  Zanzibar  was  in  188 1 
discontinued,  and  in  February  of  that  year  operations  were  extended 
to  the  Continent,  a  service  from  Hamburg  was  commenced,  running 


every  twenty-dght  -days,  which  for  a  time  proved  hl^Uy 
A  branch  service  to  Antwerp,  begun  in  1882,  was  dwcontmned  for 
a  time,  but  subsequently  resumed.  At  the  time  of  the  Pisai<idi 
scare  in  1885,  when  hostilities  were  threateniw  with  Rmsia.  t»o 
of  this  company's  steamships,  the  "  Moor  "  and  tiie  "  Mexacaa  "  were 
selected  to  act  as  armed  cruisers  for  the  defence  o£  South  Africa. 
The  former  was  the  only  merchant  vessel  on  which  the  peAosat 
was  actually  hoisted.  In  1889  the  company's  cootineottal  tra&c 
increased  so  that  it  not  only  resumed  the  despatch  of  tliro^ 
steamers  from  Hambarig,  but  made  calls  at  Kottcrdam.  Tb^ 
service  afterwards  became  fortnightly,  calls  bang  made  at  Rotter- 
dam, Antwerp  and  Hambure.  New  contracts  with  the  cokxagi 
governments  were  made  in  1888,  and  in  the  same  year  Southaoiptaa 
took  the  place  of  Plymouth  as  the  outward  niafl  port,  while  a 
1889  the  homeward  mails  were  landed  at  Southamptoo  in  place  of 
Plymouth.  In  1 889,  by  the  construction  of  the  *'  Scot."  the  ooapanr 
acquired  a  much  larger  vessel  than  any  they  had  hitherto  eiBpio}«d ; 
in  1895  Messrs  Harland  &  Wol£f  successfully  accomplished  tbe 
task  of  lengtheniiig  thb  ship  by  cutting  her  in  two  anudslups  and 
adding  54  ft  to  her  length  aixi  1000  tons  to  her  tonnage.  She 
subsequently  was  altered  to  adapt  her  for  fMiblic  yachting  porposcs 
and  transferred  to  the  German  flag  under  the  nanae  of  Occasa.' 
In  1893  the  company  entered  upon  its  new  policy  of  buikii^  1 
large  number  of  practically  sister  ships  for  its  intermediate  tr^e 
All  were  built  by  Messrs  Harland  &  Wolff,  and  fitted  with  r«ia- 
screws.  The  series  included  ten  vessels,  comiuenciiw  with  the  **  Gad  * 
of  4745  tons,  and  ending  with  the  "  Galician  "  of  6757  tons  tasached 
in  190a  Meanwhile  from  the  same  yard  the  mail  stcamen  **  Narmaa.'' 
"  Briton  "  and  "  Saxon  "  were  added  to  the  fleet.  The  last-naBed. 
which  came  out  in  1899,  is  a  vessel  of  12,385  tons,  with  a  leegth  d 
570  ft.  By  a  resolution  passed  at  a  meeting  of  shareholders  faw  oa 
the  13th  01  February  1900,  this  company  was  amaleainatcd  with  the 
Castle  Line  (see  below).  At  its  absorption  its  Beet  consisted  d 
twenty-three  vessels,. of  which  nine  were  over  6000  tons. 

Unton-Caslle  Line. — ^This  company  was  formed  by  the  asa%»- 
mation  of  the  Union  and  Castle  Unes.  Previoudy,  thot»h  pnca- 
cally  all  the  vessels  made  their  final  departure  from  ScuUtamfKu^ 
the  Union  Line  only  made  its  headquarters  at  that  port,  tW 
Castle  liners  coming  round  from  London.  After  atnalgamatins. 
Uie  mail  steamers — to  whk:K  cargo  is  not  of  so  much  iraponasce 
— did  not  come  to  the  Thames  at  all,  the  increase  in  their  sat 
and  the  neglect  of  the  improvement  of  the  river  and  of  the  do^ 
by  the  authorities  making  it  undesirable  that  they  should  da  so. 
The  cargo  (intermediate)  liners,  on  the  other  hand,  all  load  is 
London,  and  many  of  them,  b^ore  their  final  departure  froa  the 
Thame^  visit  Hamburg,  Antwerp  and  Rotterdam,  for  the  parpoae 
of  pkking  up  cargo.  On  ^ these  North  Sea  trips  passengers  a^ 
carried,  and  facilities  are  given  for  their  accomnioda.tioa  oa  baaii 
during  the  calls  at  the  various  ports.  The  new  company  carrie» 
out  the  contracts  of  its  two  constituents  and  thus  de^Mtelxs  ever/ 
Saturday  a  mail  steamer  from  Southampton  via  Madeira  to  rae 
Cape  and  Natal.  An  hour  or  so  before  the  sailing  of  the  mii 
boat  an  intermediate  steamer  departs  from  the  same  port.  Her 
places  of  call  are  Teneriffe  or  Las  Palmas  for  certain,  aod  possft}}? 
also  Ascension  and  St  Helena.  These  vessds  serve  the  east  ooasc 
ports  of  Algoa  Bay  and  East  London  as  well  as  NataL  Soiae  at 
them  also  go  to  E>elagoa  Bay,  to  Beira  on  the  mainlandL  a»d  tt> 
the  island  of  Mauritius.  In  1910  a  further  extension  was  made. 
a  monthly  service  being  instituted  to  East  Africa  tkiragh  the 
C!anal.  Besides  the  two  weekly  vessds,  however,  thm  an 
despatches  of  extra  mid-weekly  intermediate  steamers,  aad. 
these  extra  sailings  have  recently  tended  to  beccnoe  more  fre- 
xiuent.  The  company's  attention  has  for  some  time  been  directfd 
to  the  trade  between  the  United  States  and  South  Africa,  aad 
within  two  ynrs  after  amalgamation  eight  new  steam^'|» 
constructed  with  a  view  to  the  development  ot  the  trade  oet 
Capte  ports  and  New  York.  Nor  did  the  union  of  the  two  < 
panies  stop  the  improvement  of  the  general  fleet.  The  io,oco-t0B 
twin-screw  mail  steamers  "  Kinfauns  Castle "  aad  *'  KUdoeaa 
Castle  "  were  delivered  to  the  Castle  Company  from  the  Fair6eU 
yard  prior  to  the  amalgamation.  Messrs  Harland  A  WcS 
had  the  "  Saxon,"  3000  tons  larger  than  these  shipa,  well  in  haad 
at  the  time.  But  the  "  Walmer  Castle,"  a  buver  aod  still  later 
addition  to  the  fleet,  embodied  as  far  as  possible  the  practice  w^ici 
from  experience  commended  itself  to  botn  the  old  companiea.  Sidbse- 
quent  additions  to  the  mail  fleet  have  been  the  sisters  "  Araadak 
Castle  "and  "Kenilworth  Castle,"  followed  in  i9iobythe*'EdiabK^ 
Castle  "  and  the  "  Balmoral  Castle  "  of  1^,300  tons  each.  IVwisioe  » 
now  made  for  the  carriage  of  the  mails  excludveiy  in  twki-sciev 
vessels.  Meanwhile  the  intermediate  fleet  has  received  seven] 
vessels  of  large  dimensions  and  of  comfortable  accommodatkr^ 
though  of  speied  inferior  of  course  to  the  mail  stoamou.  Tic 
company  proved  ittf  capacity  in  the  South  African  War.  wheo  ii 
earned  vast  bodies  of  military  and  civilian  passengers  by  its  regUn 
steamers  at  a  time  when  many  of  its  vessels  were  char^red  by  t!x 
government  as  troopers  and  storeshipo.  In  spite  of  the  strain  fki  oa 
the  resources  of  the  company  by  the  heavy  wixrk  entailed  by  the  So«.tb 
African  War,  both  on  the  vessels  employed  in  thdr  regular  arrrirr 
and  on  those  especially  taken  up  forgovemmcitt  transport  dny.  A 
was  found  posmble  already  to  discard  two  of  their  older 
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While  Star  Ltw.— Though  perhiipB  chiefly  known  in  the  New 
York  trade,  the  White  SUr  flag  was  first  hoisted  iil  the  middle  of 
last  century  over  a  fleet  of  clippers  which  sailed  to  Australia. 
In  1867  Mr  Thomas  Henry  Isroay  took  it  over,  and  two  yeara  later 
the  grut  revolution  in  the  constitution  of  the  company  took  place. 
It  was  in  1869  that  Mr  Ismay  formed  the  Oceank  Steam  Navigation 
Companv  to  run  a  line  of  steamers  between  Liverpool  and  New 
York.  Immediately  on  its  formation  the  company  entered  into 
arrangements  with  Messrs  Harland  &  WoUf  of  Belfast  for  the 
construction  of  a  fleet  of  high<bss  passenger  ships,  and  it  is  worthy 
of  notice  that  the  terms  upon  which  Messrs  Harland  &  Woltt 
built  the  White  Star  ships  were  peculiar.    No  definite  price  was 


agreed  upon,  but  the  actual  cost  plus  a  percentage  for  builders* 

Erofit  was  charged.  The  first  V  Oceamc,"  pioneer  steamship  of  the 
ne,  was  launched  on  the  27th  of  August  1870,  and  sailed  for  New 
York  on  the  2nd  of  March  1871.  Her  advent  opened  a  new  era 
in  Atlantic  traveL  She  introduced  the  midship  saloon,  which  ex- 
tended the  whole  width  of  the  ship,  thus  giving  increased  light 
and  improved  ventilation,  and  reduong  to  a  minimum  the  sensation 
of  tht  vnsd'f  motion.  The  arrangement  thus  introduced  b  now 
almost  universally  adopted  in  the  construction  of  ocean  liners. 
The  "  Oceanic  "  wasalao  narrower  in  proportion  to  her  length  than  the 
vessels  previously  designed  for  the  transatlantic  mail  service. 
In  1877  the  "  Britannic    reduced  the  passage  to  7  days  10  hours  and 
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Dutch 

British 

British 

British 

British 

Russian 

British 

Spanish 


I 

2 

3 
4 
5 

6 


8 

9 
10 

II 
12 

13 
14 
15 
16 

:i 

19 
20 
21 
22 
23 
24 
25 
26 

27 
28 

29 
30 
3« 
32 
33 
34 
35 
36 
37 
38 


10 

7 

15 
26 

27 


25 
55 

25 
17 

13 


212,403 
242,781 

167,105 
123,593 

105.430 


17 

23 


3* 
29 


18,464 


». 053.238 
979.217 

752,037 
458,037 
423.063 

377.897 


340,559 

340,537 
331.533 
295.360 

293.669 
289,787 

283.234 
281.412 

274.952 

247.691 

245.353 
217,085 

216,414 

209,231 

202,463 

198.310 

197.703 
190,278 

177.704 
160.570 

155.440 
144.500 

144,441 
128.200 
124,136 

123,909 
122,388 
110,588 

90,174 
04.500 
81,000 
79,767 


126 
168 
176 

64 
104 

116 

108 

41 

65 

^7i 

53 

62 

43 
66 

19 

fs 

36 

28 
50 

45 
25 
37 
15 
41 
29 
19 

?i 

20 
22 


I 

2 
5 

4 
32 
22 

16 


i 

6 
9 


202 

III 

58 

120 

28 

42 

41 


12 

120 

69 


541.085 
454.936 
313,343 
378,770 
88,205 

138.754 
165.143 


40,994 
382,560 
222,613 

246.277 
218,361 


9 

4 

3 
I 

19 
15 

II 


25 

2 
28 


20 
II 
18 

13 

21 

14 
25 
17 


12 

19 
29 
24 
34 


33 
23 
31 


30 


47 
102 

57 

59 

31 

68 

26 

46 
12 

% 

29 

36 

26 
27 
9 
33 
23 
41 
38 
16 

24 
23 


149.712 
205,104 

157.037 

183.343 
m6,625 
169,436 
126,332 
164,487 
38.089 

125.597 
189.818 
110,251 

152,367 
100,426 
126,917 

81,149 
64,456 

55.413 
79,001 

83,207 
132,540 

88.306 

80,424 
100.460 

88,453 


12 
6 

26 

5 

22 
10 
16 
18 


13 
21 

30 
20 


27 
31 
24 
14 


16 
23 

6 
8 


12 


42 
70 

49 
100 

25 
36 

44 


20 
48 

63 
52 


54 
106 

26 

66 

27 
76 
22 
29 

7 
26 

73 
15 
31 
34 
19 
30 
10 
II 
32 

44 
31 
8 
22 
36 


84,902 
60,511 


18,111 
28.696 


53.522 


126,795 
198.723 
199.911 
234.654 
73.384 
97.793 

109,000 


44,528 
55^256 

202.801 
42,058 


106,648 
164.052 

50,413 

174,600 
61,643 

124.435 
85.104 

76,300 

24.373 

56.938 

132,889 

32.963 
106,346 

62,717 
26.928 

70,173 
13.951 
37.891 

59.221 

127,065 
48,298 

23.845 
58.621 

I01.2I4J 


1  This  table  is  based  on  that  contained  in  a  paper  on  "  Shipping  Subsidies,"  by  B.  W.  Ginsburg,  published  in  the  Journal  of  the  Royai 
Statistical  Society  (September  1901). 

'  The  Leyland  Line  was  formerly  the  Leyland  Line  and  West  India  &  Pacific  Steam  Navigation  Company. 

'In  1891  the  old  American  Line  had  3  steamers  of  10,166  tons;  the  Inman  Line  6  steamers  of  41.276  tons;  the  International  Line 
4  steamers  of  12,112  toiu;  and  the  Red  Star  Line  9  steamers  of  39.609  tons. 

*  Messrs  Elder,  Dempster  ft  Ca  now  control  the  fleets  of  the  African,  British  ft  African,  and  Imperial  Direct  Steamship  companies. 

*  Formeriy  the  Union  Line  and  the  Castle  Line.  In  1891  the  Union  Line  had  23  steamers  of  55,576  tons,  and  the  Castle  Line  19 
steamers  of  57.934  tons.  •  Formeriy  known  as  the  FIorio-Rubattmo  Line. 
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50  minutes,  excelling  by  three  hoan  the  best  previous  Atlantic 
passage.  After  the  year  1888  the  company  ceased  to  build  single- 
screw  steamers,  all  later  vessels  having  been  constructed  on  the  twin- 
screw  system,  of  which  the  superiority  had  been  clearly  demon- 
st.ated.  About  this  time  also  the  owners  of  the  line  became 
responublc  for  an  important  advance  in  steamship  construction 
which  was  afterwards  imitated  by  merchant  ships  of  all  the  great 
maritime  powers.  The  "  Teutonic  "  and  "  Majestic,"  introduced  in 
1880  ami  1890,  were  the  first  merchant  ships  constructed  with  a  view 
to  their  use  as  possible  auxiliaries  to  the  Royal  Navy.  The  former 
was  present,  armed  with  eight  quick-firing  euns,  at  the  naval  in- 
spection bv  the  German  emperor  in  1889.  Vwth  the  launch  of  the 
second  "  Oceanic  "  in  January  1899  the  company's  record  was  still 
further  enhanced.  The  White  Star  Line  was  from  I877  regularly 
employed  under  contract  with  the  British  government  to  carrv  the 
American  mails  from  Liverpool  and  Quecnstown  to  New  York. 
Eiesidcs  this  weekly  mail  and  passenger  service,  a  fleet  of  twin- 
screw  cargo  vessels  maintained  a  subsidiary  service  between  Liver- 
pool and  New  York.  These  vessels  were  especially  designed  for 
the  conveyance  of  cattle  and  horses.  After  188^  several  steamships 
of  the  line  were  emploved  in  the  Shaw,  Savfll  &  Albk)n  service 
between  London  and  New  Zealand.  Three  of  the  company's 
ships  ran  in  the  line  of  the  Occidental  &  Oriental  Company 
between  San  Francisco  and  Yokohama  and  Hong-Konj^.  The 
company  inaugurated  a  senrice  to  Australia  from  Liverpool  in  1899. 
Five  ships  ran  in  it  (calling  at  Cape  Town)  to  Albany,  Adelaide, 
Melbourne  and  Sydney.  The  ports  visited  by  their  vessels  in 
New  Zraland  will  be  found  detailed  under  Shaw,  Savill  &  Albion 
Company.  In  1902  the  absorption  of  the  White  Star  fleet  and 
management  in  the  Morgan  shipping  combine  was  arranged. 
Since  that  time  several  alterations  have  taken  place.  The  mail 
steamers  of  the  line  left  Liverpool  for  Southampton  in  Tune  1907 
and  now  call  at  Cherbourg  on  their  way  to  ana  from  New  York. 
Two  services  are  still  maintained  between  Liverpool  and  New  York — 
one  the  old  cargo  service,  and  the  other  a  weekly  de^iatch  of  large 
passenger  and  carigo  vessels.  In  addition  to  these  there  are  two  otlwr 
Atlantic  servkes  from  Liverpool — one  to  Boston  and  the  other 
maintained  in  conjunction  with  the  Dominiorf  Line  to  Canadian 
ports.  There  is  also  a  line  of  White  Star  steamera  between  New 
York  and  the  Mediterranean.  Several  important  vessels  from 
other  limbs  of  the  combine  have  been  brought  under  the  White 
Star  flag,  whilst  the  company  has  also  practk»lly  absorbed  the  old 
Aberdeen  Line. 

Wilson  Liii«.— Thomas  Wilson,  Sons  &  Co.  is  at  the  present 
time  the  largest  private  ship-owning  company  in  the  worid.  This 
line  traces  its  origin  as  far  back  as  1835.  It  was  founded  by 
Mr  Thomas  Wilson  in  conjunction  with  Messrs  Hudson  and  Becking- 
ton,  and  on  the  retirement  of  the  two  last-named  gentlemen  it 
acquired  its  present  title.  Eariy  in  the  'forties  the  firm  was  running 
three  steamships  to  Gothenburg,  and  was  engaged  largely  in  the 
iron  trade,  importing  large  quantities  of  Swedish  and  Russian 
iron,  and  running  a  regular  line  of  sailing  boats  to  Swedish  portsi 
It  also  despatched  a  regular  servkre  to  Dunkirk.  Steamships 
gradually  superseded  the  sailing  vessels,  and  new  steamers  year 
by  year  were  placed  on  thie  Scandinavian  service.  About  this 
time  the  firm  secured  the  mail  contract  between  England  and 
Sweden,  which  it  still  holds.  After  the  Crimean  War  it  started 
the  3t  Petersburig,  Stettin  and  Risa  trade.  During  the  Franco- 
German  War  the  trade  to  Stettin  nad  to  be  Mispendcd;  and  as  a 
set-off  the  scrvkre  to  Trieste  was  inausurated,  which  has  developed 
into  an  independent  Adriatic  and  Sicilian  service.  The  Norwegian 
trade  was  then  improved  by  the  despatch  of  steamships  to  Bergen, 
Stavangcr  and  Trondhjcm,  and  subsequently  a  service  of  large 
steamera  began  running  to  Constantinople  and  the  Black  Sea. 
After  the  opening  of  the  Suez  Canal  the  trade  to  India-,  which  has 
since  assumed  such  conaderable  proportions,  was  inaugurated. 
In  1875  the  firm  launched  out  into  a  more  hardy  enterprise,  by 
commencing  to  run  steamera  to  America.  Its  vessels  in  1902  ran 
to  New  York  regularly  from  Hull  and  the  Tyne  ports.  The  original 
Calcutta  trade  was  discontinued  when  the  New  York  line  was 
started,  but  in  1883  a  service  was  established  between  Hull  and 
Bombay.  In  1891  the  firm  became  a  private  limited  company 
and  in  1894  took  over  the  coasting  trade  between  Hull  and  New- 
castle. The  company  employs  a  number  of  large  and  swift  ships 
in  the  Noru'cgian  passenger  trafiic,  which  in  the  summer  season 
now  reaches  very  considerable  proportions.  It  has  frequent  ser- 
vices of  pas^nger  and  cargo  vessels  to  the  ports  of  northern  Europe, 
carrying  passengers  in  the  season  as  far  north^  as  the  North  Cape. 
Of  course  the  winter  season  necessitates  considerable  variation  of 
summer  services  to  Baltic  ports.  In  1001  the  fleet  of  the  old- 
established  Hull  firm  of  Messrs  Bailey  &  Leetham  was  absorbed, 
and  in  1908  that  of  the  North-Eastcrn  Railway  Company. 
There  are  also  steamera  leaving  Grimsby,  Manchester  and  Liverpool 
regulariy  for  Scandinavian  and  Baltic  ports;  weekly  services  to 
Ghent,  Liverpool  and  Newcastle;  and  services  to  Mediterranean 
and  Black  Sea  ports.  Besides  the  New  York  line  there  are  ocean 
services  to  Boston,  to  New  Orleans  and  the  river  Plate.  There 
is  also  a  weekly  service  to  and  from  London  and  Boston  in  con- 
junction with  the  Fumess-Leyland  Line. 


Cotuiusum. — ^The  scope  of  this  artkle  viD  not  aHov  itf  any  de^ 
tailed  reference  to  many  of  the  important  foreign  lines  which  in 
a  complete  history  should  be  mentioned.  The  Haasa  Company 
of  Bremen;  the  Chargeura  R^nis  of  Havre;  the  HoOand- Americas 
Line,  whk:h  has  of  recent  yeara  added  to  the  fleet  several  fine  tw»- 
screw  linen,  built  at  the  Belfast  yard ;  the  Compafiia  Transatlaotica 
of  Barcelona,  whx:h  performed  so  great  a  feat  in  the  tiansport  of 
troops  from  Barcelona  to.Cuba  in  the  latter  days  ctf  Spain's  dcMnimos 
over  that  island ;  the  Pacific  Mail  Company  of  the  United  States; 
and  many  othera  might  be  notkred.  A  whole  article  might  be  de> 
voted  to  the  work  of  the  lines  on  the  North  American  inland  waters, 
while  there  are  several  other  English  companies  which  n^slit  wefl 
claim  attention,  both  from  the  magnitude  of  their  <^i«atkMs  and 
the  extent  to  which  they  have  developed  types  of  ahipa  suitabfe 
for  thepecuUarities of  the  trades  in  which  their  vesselB  are  enc>g<ed. 
The  Cun  Line,  for  -example,  has  largdy  adopted  the  tumt- 
decked  ship,  whkh  is  tlie  design  of  Messn  W.  Doxford  &  Co.  d 
Sunderland.  This  type  of  ship  is  intended  to  carry  Luge  cai^ocs 
on  a  small  registered  tonnage  and  a  light  divight,  without  paying 
for  it  by  a  sacrifice  of  weatherlv  qualities.  The  same  obwct  is 
aimed  at  by  the  design  of  the  trunk  steomen  built  by  Messrs  Kopoer 
of  Stockton.  The  Isherwood  system  of  coitstnictk»a  and  tl% 
cantilever  type  of  cargo  steamer  are  other  devices  for  attainis^ 
the  same  object.  Thm  there  are  the  tank  steamers  conatractrd 
for  the  carriage  of  oil  in  bulk.  Many  of  these  ships  are  adapted 
not  only  for  the  carriage  of  oil,  but  also  for  its  consumption  in  their 
furnaces  in  place  of  coal.  We  have  already  refcned  to  aosne  of  the 
vessels  fitted  with  r^rigerating  apparatus  fcM-  the  carriage  of  d««d 
meat,  and  to  the  cargo  steamera  <a  the  Atlantic  companies  whkh 
are  supplied  with  conveniences  Cpr  carrying  valuabi 
and  cattle.  The  experience  of  many  yeara  has  enabled  tht 
of  some  of  these  lines  to  exhibit  a  wonderfully  low  recoiti  of  los^ 
the  percentage  of  deaths  at  sea  to  numben  carried  betog  small 
beyond  the  dreams  of,  savj  the  'seventies.  A  tenth  of  1  %  over  1 
somewhat  extended  perioa  is  not  an  unprecedented  average. 

The  table  shows  something  of  the  recent  growths  of  compantpk 
and  at  the  same  time  records  some  of  the  amalgamatioos  which 
l^ve  been  so.  frequent.  It  should  be  explained  that  the  table  does 
not  pretend  to  be  exhaustive.  The  fleets  embraced  in  it  are  not 
necessarily  all  those  whose  tonnage  reaches,  above  the  lower  lioii 
shown.  There  are  now  a  number  of  lines  whose  total  eirecd» 
100,000  tons  which  are  not  shown  in  the  list.  Amongst  then  xxm 
be  cited  the  Hamburg-Pacific  Line,  the  German  line  to  Australia,  the 
Union  Company  of  New  Zealand — which  contains  many  small  %nessris, 
the  Forende  Company  of  Copenhagen  and  the  Anglo-Americaa  Oil 
Company.  The  table  shows  how  whilst  the-  principal  lines  are 
largel)^  increasing  their  fleets,  one  or  two  companies  are  falling  back 
in  their  gross  amount  of  tonnage.    The  figures,  moreover,  are  snb- 

C*  !ct  to  certain  reservations.  The  count  was  not  neces^^ily  takes 
V  the  various  companies  at  the  same  peri6d  of  each  year.  Sooe 
ot  the  figures  given  may  include  numben  and  tonnages  of  tecs 
and  tenders,  while  othera  mav  exclude  them.  Again,  some  of  the 
companies  may  have  returned  in  their  fleets  the  vesseb  which  thry 
had  under  construction,  whilst  othera  may  not  have  counted  thro. 
But  none  of  these  considerations  can  much  affect  the  general 
significance  of  the  fig^ures  shown.  The  growth  in  the  avcnfc 
site  of  individual  ships  is  as  marked  as  that  of  the  agg^es^tc  tonnage 
of  the  companies. 

AuTHOUTiBS. — The  tollowins  books  throw  much  light  oa  the 
history  of  .the  leading  steamship  lines:  History  vf  Mtrchcni  Sfct^^tsf. 
by  W.  S.  Lindsay  (London,  Sampson  Low  &  Co.):  La  Nnif.  C9mm 
au  XIX.  sihde  (Paris,  1901);  A.  J.  Maginnis.  Tht  AUantk  Farj 
London,  Whittaker  A  Co.);_E.  R.  Jones.  Tke  Skipptm^ 
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Year-Book;  Uoyd^s  RtpsSer  of  Brilisk  and  Fotrifm  Skippt*t 
(published  annually).  Also  see  a  comprehensive  article  oa  tha 
subject  in  the  Quarterly  Review  for  January  190a  Pierfaaps  tl« 
fullest  information  is,  as  a  rule,  to  be  obtaincxl  from  the  htandbooLs 
issued  by  the  companies  themselves.  (B.  W.  G.) 

STEARIC  ACID,  n-Octodecylic  add  CH)(CH3)mCOiH,  as 

organic  acid  found  as  its  glyceride  stearin,  mixed  with  palniiia 
and  olein,  in  most  tallows  (hence  its  name,  from  Gr.  vrcap. 
tallow).  The  so-called  "  stearin  "  of  candies  is  a  mlzture  of 
stearic  and  palmitic  acids  (see  Candle). 

STEATOPYGIA  (Gr.  ^rcop,  fat,  wy^  nmip),  an  nstisKBl 
accumulation  of  fat  in  and  around  the  buttocks.  The  deposit 
of  fat  is  not  confined  to  the  gluteal  regions,  but  extcods  to  thr 
outsi.de  and  froht  of  the  thighs,  forming  a  thick  layer  reachiz;; 
sometimes  to  the  knee.  This  curious  development  constitutes 
a  racial  characteristic  of  the  Bushmen  (9.9.).  It  is  spedaily  a 
featuce  of  the  women,  but  it  occurs  yi  a  less  degree  in  the  maie&. 
It  is  also  common  among  the  Hottentots,  and  has  been  iK^nl 
among  the  pygmies  of  Central  Africa.  In  women  Jt  is  regardid 
among  them  as  a  beauty:  it  b^ins  in  infancy  and  is  foOy 
developed  on  the  first  pregnancy.    It  is  often  accompanied  by 
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Fig.  I. — The  Morning  Post  Building,  London. 
Mewes  &  Dn^ns,  Arcbitocls.  Waring  White  Building  Co.  Ltd.,  Contractors. 
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the  peculiar  fomuttion  known  as  "  the  Hottentot-tpron/'  hyper- 
trophy of  the  nymphae  (Tablier).  No  satisfactory  explanation 
of  these  malformations  has  been  o£fered.  Steatopygia  would 
seem  to  have  been  a  characteristic  of  a  race  which  once  extended 
from  the  Gulf  of  Aden  to  the  Cape  of  Good  Hope,  of  which  stock 
Bushmen  and  pygmies  are  remnants.  The  discovery  in  the 
caves  of  the  south  of  France  of  figures  in  ivory  presenting  a 
remarkable  development  of  the  thighs,  and  even  the  peculiar 
prolongation  of  the  nymphae,  has  been  used  to  support  the 
theory  that  a  steatopygous  race  once  existed  in  Europe.  What 
seems  certain  is  that  steatopygia  in  both  sexes  was  faidy  wide- 
spread among  the  early  races  of  man.  While  the  Bushmen  and 
Hottentots  afford  the  most  noticeable  examples  of  its  develop- 
ment, it  is  by  no  means  rare  in  other  parts  of  Africa,  and  occurs 
even  more  frequently  among  Bastaards  of  the  male  sex  than 
among  Hottentot  women. 

STEDHAK.  EDMUND  CLARENCE  (1833-1908),  American 
poet  and  critic^  was  bom  at  Hartford,  Connecticut,  on  the  8th 
of  October  1833.  He  studied  two  years  at  Yale;  became  a 
journalist  in  New  York,  e^)ecially  on  the  staffs  of  the  Tribune 
and  World,  which  latter  paper  he  served  as  field  corre^wndent 
during  the  first  years  of  the  Civil  War;  and  was  a  banker  in 
WaU  Street  from  1869  to  xgoo.  His  first  book.  Poems,  Lyrical 
and  Idyllic,  appeared  in  x86o,  followed  by  successive  voltmies  of 
similar  character,  and  by  collected  editions  of  his  verse  in  1873, 
18S4  and  Z897.  His  longer  poems  are  Alice  of  Monmouth:  an 
Idyl  oj  the  Great  War  (1864);  The  Blameless  Prince  (1869),  an 
allegory  of  good  deeds,  supposed  to  have  been  remotely  suggested 
by  the  life  of  Prince  Albert;  and  an  elaborate  commemorative 
ode  on  Hawthorne,  read  before  the  Harvard  Phi  Beta  Kappa 
Society  in  187  7.  An  idyllic  atmosphere  is  the  prevalent  character- 
istic oi  his  longer  pieces,  while  the  lyric  tone  is  never  absent 
from  his  songs,  ballads  and  poems  of  reflection  or  fancy.  As  an 
editor  he  put  forth  a  volume  of  Cameos  from  Landor  (with  T.  B. 
Aldrich,  1874);  a  large  Ubrary  of  (selections  from)  American 
Literature  (with  Ellen  M.  Hutchinson,  xx  vols.,  188&-X890);  a 
Victorian  Anthology  (1895);  and  sa  American  Anthology,  1787- 
i8gg  (1900);  the  two  I^t-named  volumes  being  andllazy  to  a 
detailed  and  comprehensive  critical  study  in  prose  of  the  whole 
body  of  English  poetry  from  1837,  and  of  American  poetry  of  the 
19th  century.  This  study  appeared  in  separate  chapters  in 
Scribner's  Monthly  now  the  Century  Magazine,  and  was  reissued, 
with  enlargements,  in  the  volumes  entitleid  Victorian  Poets  (1875; 
continued  to  the  Jubilee  year  in  the  edition  of  1887)  and  Poets 
of  America  (1885),  the  two  works  forming  the  most  symmetrical 
body  of  literary  criticism  yet  published  in  the  United  States. 
Their  value  is  increased  by  the  treatise  on  The  Nature  and 
Elements  of  Poetry  (Boston,  189a)— a  work  of  great  critical 
insight  as  well  as  technical  knowledge.  He  died  m  New 
York  on  the  x8th  of  January  X908. 

See  Laun  Stedman  and  G.  M.  Gould,  The  Life  and- Letters  of 
Edmund  Clarenu  Sledman  (2  vols.,  N.  Y.,  1910). 

STEEL,  FLORA  ANNIE  (1847-  ),  English  writer,  was 
born  on  the  2nd  of  April  1847,  the  daughter  of  George  Webster. 
In  1867  she  married  an  Indiim  civilian,  and  for  the  next  twenty- 
two  years  lived  in  India,  chiefly  in  the  Punjab,  with  which  most 
of  her  books  are  connected;  her  interest  in  the  education  of 
women,  as  an  inspectress  of  schools,  gave  her  a  special  insight 
into  native  life  and  character.  Some  of  her  best  work  is  con- 
tained in  two  collections  of  short  stories:  From  the  Five  Rivers 
(1893)  and  Tales  from  the  Punjab  (1894);  while  her  most 
ambitious  effort  was  her  novel.  On  the  face  of  the  Waters  (1896), 
describing  incidents  of  the  Indian  Mutiny.  She  also  wrote  a 
popular  history  of  India.  Later  works  are  In  the  Permanent  Way 
(1897),  Voices  in  the  Night  (1900),  The  Hosts  of  the  Lord  (1900), 
In  the  Guardianship  of  God  (1903),  A  Sovereign  Remedy  (1906). 

STEEL  CONSTRUCTION.  The  use  of  steel  construction  in 
the  erection  of  large  buildings  is  the  natural  consequence  of 
the  conditions  imposed  upon  owners  of  property  lying  within 
sections  of  large  cities,  and  the  result  of  the  introduction  of  new 
materials  and  devices.  Apart  from  the  aesthetic  considerations 
to   which  has  been  due  the  construction  of  spires,  towers, 


domes,  high  roofs,  &c.,  the  form  and  height  of  buildings  have 
always  been  largely  controlled  by  a  practical  consideration  of 
their  value  for  personal  use  or  rental  The  cost  of  buildings 
of  the  same  class  and  finish  is  in  direct  proportion  to  their  cubic 
contents,  and  each  cubic  foot  constructed  is  commercially 
unprofitable  which  does  not  do  its  part  in  paying  interest  on 
the  capital  invested.  Until  the  latter  half  of  the  X9th  century, 
these  considerations  practically  limited  the  height  of  buildings 
on  dty  streets  to  five  or  six  storeys.  The  manufacture  of  the 
wrou^t  iron  "  I "  beam  in  1855  made  cheaper  fire-proof  con- 
struction possible,  and,  with  the  introduction  of  passenger  lifts 
(see  Elevatoks;  Lots  or  Hoists)  about  ten  years  Uter,  led 
to  the  erection  of  buildings  to  be  used  as  hotds,  flats,  offices, 
factories,  and  for  other  commercial  purposes,  containing 
many  more  storeys  than  had  formerly  been  found  profitable. 
The  practical  limit  of  height  was  reached  when  the  sectional 
area  of  the  masonry  of  the  piers  of  the  exterior  walls  in  the  tower 
storey  had  to  be  made  so  great,  in  order  to  support  safely  the 
weight  of  the  dead  load  of  the  widls  and  floors  and  the  accidental 
load  imposed  upon  the  latter  in  use,  as  to  affect  seriously  the 
value  of  the  lower  storeys  <m  account  of  the  loai  of  light  and 
floor  space.  This  limit  was  found  to  be  about  ten  storeys. 
Various  devices  were  successively  made  to  reduce  the  size  of  the 
exterior  piers.  In  x88x  the  walls  of  a  very  large  courtyard  were 
constructed  by  building  a  braced  cage  of  iron  and  filling  the 
panels  with  masonry,  a  system  of  construction  which  had  been 
used  in  the  early  part  of  the  century  for  a  tail  shot-tower  erected 
in  the  dty  of  New  York.  Subsequently  several  buildings  were 
erected  in  which  the  entire  weight  of  the  floors  and  roofs  was 
carried  by  a  system  of  metal  columns  placed  against  the  inner 
surface  of  the  exterior  walls.  The  walls  thus  supported  no 
load  but  their  oWn  weight,  and  were  tied  to  the  inner  cage  formed 
by  the  wall  columns,  interior  columns,  girders,  and  floors  by 
anchors  arranged  to  provide  for  the  shrinkage  of  masonry  in 
drying  out  which  always  occurs  to  a  greater  or  less  extent.  By 
the  use  of  this  form  of  construction  buildings  were  carried  to 
the  height  of  eighteen  or  nineteen  storeys. 

Iron  or  steel  as  a  substitute  for  wood  for  constructive  purposes 
was  long  thought  to  be  fire-proof  or  fire-resbting  because  it  is 
incombustible,  and  for  this  reason  it  has  not  only  replaced  wood 
in  many  features  of  building  construction  but  is  also  used  as  a 
substitute  for  masonry.  In  time,  however,  it  was  realised 
that  iron  by  itself  is  not  fire-proof,  but  requires  to  be  protected 
by  means  of  fire-resisting  coverings;  but  as  soon  as  satisfactory 
forms  of  these  were  invented  their  development  progressed  hand 
in  hand  with  that  of  iron  and  steel  forms  and  combinations. 

Buildings  in  steel  are  either  of  "  skeleton  "  or  "  cage  "  con- 
struction. These  terms  may  be  defined  as  follows:  In  "  skeleton  " 
construction  the  columns  and  girders  are  buLH  without  proper 
or  adequate  inter-connexion  and  would  not  be  able  to  carry  the 
required  weights  without  the  support  afforded  by  the  waUs; 
or,  as  in  more  recent  construction,  the  walls  are  s^-supporting 
and  the  other  portions  of  the  building  are  carried  on  by  the 
skeleton  steelwork.  "  Cage  "  construction  consists  of  a  com- 
plete and  well-connected  framework  of  iron  or  sted  capable 
of  carrying  not  only  the  floors  but  the  walls,  roof,  and  every 
other  part  of  the  building,  and  efficiently  constructed  with 
wind  bradng  to  secure  its  independent  safety  imder  all  condi- 
tions of  loading  and  exposure,  all  loads  being  transmitted  to  the 
ground  through  columns  at  predetermined  points.  In  America 
under  this  system  the  walls  can  be  built  independently  from  any 
level  (see  fig.  4),  but  in  England  the  requirements  of  the  building 
acts  as  to  the  tluckness  of  walls  prevents  the  general  use  of  this 
form  of  construction. 

Skeleton  construction  is  defined  by  the  Chicago  building 
ordinance  as  follows: — 

*'  The  term  '  skdeton  constnictton  *  shall  apply  to  all  buildings 
wherein  all  external  and  internal  loads  and  strains  are  transmtttra 
from  the  top  of  the  building  to  the  foundations  by  a  skdeton  or 
framework  of  metal.  In  such  metal  framework  the  beams  and 
girdera  shall  be  riveted  to  each  other  at  thdr  respective  junction 
points.  If  pillars  made  of  rolled  iron  or  sted  are  used,  their  different 
parts  shall  be  riveted  to  each  other  and  the  beams  and  girden 
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resting:  upon  them  shall  have  riveted  or  bolted  connexions  to  unite 
them  with  the  pillar.  If  cast-iron  pillars  are  used,  each  successive 
pillar  shall  be  bolted  to  the  one  below  it  by  at  least  four  bolts  not 
less  than  three-fourths  of  an  inch  in  diameter,  and  the  beams  and 

e'rders  shall  be  bolted  to  the  pillars.  At  each  line  of  floor-  or  roof- 
sams,  lateral  connexion  between  the  ends  of  the  beams  and 
girders  shall  be  made  by  passing  wrought-iron  or  steel  straps  across 
or  through  the  cast-iron  column,  in  such  a  manner  as  to  rigidly 
connect  the  beams  and  girders  with  each  other  on  the  direction  of 
their  length.  These  straps  shall  be  made  of  wrought-iron  or  steel, 
and  shall  be  riveted  or  bolted  to  the  flanges  or  to  the  webs  of  the 
beams  or  girders. 

"  If  buildings  are  made  fire-proof  entirdy,  and  have  skdeton 
construction  so  de«gned  that  their  enclosing  walls  do  not  cany 
the  weight  of  the  floors  or  roof,  then  their  walls  shall  be  not  less 
than  twelve  inches  in  thickness;  and  provided,  also,  that  such 
walls  shall  be  thoroughly  anchored  to  the  iron  skeleton,  and  pro- 
vided, also,  that,  whether  the  weight  of  such  walb  rests  upon  beams 
or  pillars,  such  beams  or  pillars  must  be  made  strong  enough  in 
each  storey  to  carry  the  weight  of  wall  resting  upon  them  without 
reliance  upon  the  walls  below  them.  All  partitions  must  be  of 
incombustible  material." 

With  the  introduction  of  cheap  structural  steel,  steel  cage 
construction  came  rapidly  into  use.    The  dimensions  of  the 
exterior  piers  ceased   to  control  the  height  of  the 
^mlu^  building,  which  was  limited  alone  by  the  possibility 
fig„  of  securing  adequate  foundations,  and  by  a  considera- 

tion of  the  amount  of  floor  space  which  could  be 
devoted  without  too  great  loss  to  a  system  of  passenger  lifts 
of  sufficient  capacity  to  afford  speedy  access  to  idl  parts  of  the 
building.  The  advantages  that  led  to  the  very  rapid  intro- 
duction of  this  system  were  not  only  the  power  of  greatly  reducing 
the  size  of  the  piers,  but  the  enormous  facility  afforded  for  quick 
construction,  the  small  amount  of  materials  relatively  used 
and  the  proportionately  small  load  upon  the  foundations,  and 
the  fact  that  as  the  walls  are  supported  at  each  storey  directly 
from  the  cage,  the  masonry  can  be  begun  at  any  storey  indepen- 
dently of  the  masonry  below  it.  It  is  a  disadvantage  of  the  system 
that  defects  of  proportion,  material,  or  workmanship,  which 
would  be  of  less  moment  in  an  old-fashioned  construction,  may 
become  an  clement  of  danger  in  building  with  the  steel  cage, 
while  the  possibility  of  securing  a  permanent  protection  of  all 
parts  of  the  cage  from  corrosion  is  a  most  serious  consideration. 
The  safety  of  the  structure  depends  upon  the  preservation  of  the 
absolute  integrity  of  the  cage.  It  must  not  only  be  strong 
enough  to  sustain  all  possible  vertical  loads,  but  it  must  be 
sufficiently  rigid  to  resist  without  deformation  or  weakening 
all  lateral  disturbing  forces,  the  principal  of  which  are  the  pres- 
sure of  wind,  the  possible  sway  of  moving  crowds  or  moving 
machinery,  and  the  vibration  of  the  earth  from  the  passage  of 
loaded  vans  and  trolleys,  and  sL'ght  earthquakes  which  at  times 
visit  almost  all  localities.  In  buildings  wide  in  proportion  to 
their  height  it  is  the  ordinary  practice  to- make  the  floors  suf- 
ficiently rigid  to  transfer  the  lateral  strains  to  the  walls,  and  to 
brace  the  wall  framings  to  resist  them.  In  buildings  of  small 
width  in  proportion  to  their  height  this  method  of  securing 
rigidity  is  generally  found  to  be  inadequate,  and  the  frame  is 
also  braced  at  right  angles  to  the  outer  walls  to  take  up  the 
strains  directly.  In  each  case  all  strains  are  carefully  computed. 
The  bracing  is  accomplished  by  the  introduction  at  the  angles 
of  the  columns  and  girders  or  beams  of  gusset  plates  or  knee 
braces,  or  by  diagonal  straps  or  rods  properly  attached  by  rivet 
or  pin  connexions.  All  portions  of  the  frame  are  united  by  hot 
rivets  of  nuld  steel  or  wrought  iron,  care  being  taken  that  the 
sum  of  the  sectional  areas  of  rivets  affords  in  each  case  a 
sufficient  amount  of  metal  for  the  safe  transfer  of  the  stresses. 
The  greatest  care  should  be  taken  to  see  that  all  rivet  holes 
are  accurately  punched,  and  if  necessary  that  they  are  rhymed 
so  that  each  rivet  will  have  its  full  value. 

For  the  proper  and  successful  erection  of  the  frame  much 
depends  upon  an  accurate  alinement  of  the  column  bases. 
These  ^ould  be  properly  tested  as  to  position  and  level.  The 
bases  are  either  grouted  with  cement,  or  bolted  to  the  founda- 
tions, but  where  cast  colymn  bases  rest  on  masonry  piers  or 
footings  any  considerable  grouting  is  not  advisable.  The  only 
jpptttix^g  that  should  be  permitted  \fi,  tall  buildings  would  be  in 


levelling  up  the  tops  of  the  concrete  footings  to  receive  the 
masonry  courses,  or  in  a  very  thin  iayer  between  the  coloaa 
pedestal  and  the  masonry  bed.  The  cap  stones  sboald  always 
be  brought  to  the  most  accurate  bed  possiMc,  villi  groutii^ 
used  as  a  thin  cement  and  not  as  a  backer.  Accuzate  icdiesang 
of  the  cap  stones  after  setting  is  much  to  be  preferred. 

All  riveting  and  punching  of  the  steel  members  is  dome  ax  the 
sh(^,  where  also  they  receive  the  usual  coat  of  oil  or  paint.  Tfass 
leaves  the  assembling  and  field  riveting  to  be  done  on  the  grouiid, 
together  with  the  adjustment  of  the  lateral  or  wind-braosg,  the 
placing  of  tie  rods  and  the  field  painting. 

After  erection  the  steelwork  should  receive  one  or  two  coats 
of  paint;  two  coats  are  to  be  recommended,  in  wliicb  case 
they  should  be  of  different  colours.  Red  lead  _ 
is  best  for  the  priming  coat  and  oxide  paint  for  the  !?"'" 
finishing  coat.  In  German  specifications  it  b 
required  that  the  steelwork  should  first  receive  a 
coat  of  boiled  linseed  oil,  in  order  that  the  red  lead  coadsf 
should  be  more  coherent  with  the  steel. 

Steclworic  that  has  to  come  in  contact  with  brickwork  ar 
concrete  should  not  be  painted,  but  should  receive  a  wash  d 
cement  as  the  brickwork  or  concrete-work  proceeds.  Tbe 
steelwork  which  is  exposed  to  the  weather  should  be  paiated 
about  every  three  years,  but  when  it  is  under  cover  an  inlerval 
of  five  years  may  elapse. 

To  secure  painting  of  permanent  value  a  dean  scalckss  and 
rustless  surface  is  first  necessary.  Steel  plates  and  shapes, 
when  delivered  from  the  rolls  which  form  them  to  the  cooh^ 
beds,  are  largely  covered  with  scales,  which,  adhering  <aiif 
partially  to  the  surface,  offer  the  intervening  oadts  or  joicts  ss 
vulnerable  points  for  rust.  After  being  rolled,  stnactuzal  sted 
is  stored  or  handled  out  of  doors  for  a  varying  period  both  at  the 
mill  and  then  again  at  the  shop  before  the  buOding  is  started. 
This  period  of  open-air  exposure  allows  the  procxss  o£  rust  ts 
start  under  the  scales.  If  the  rust  so  covered  up  has  sot  bega 
to  pit  the  iron  the  chances  are  that  it  will  do  no  harm;  bat,  if  ii 
is  already  well  developed  and  of  some  thickness,  it  will  haw 
enough  oxidizing  agents  in  its  pores  to  develop  more  oxide,  aad 
to  swell  up  and  crack  the  painL  The  first  requirement,  tberefere, 
for  efficient  painting  is  the  careful  removal  of  all  mill-scailt.  nsi, 
grease,  or  foreign  substance,  before  even  the  priming  coat  is 
applied.  It  is  agreed  that  the  first  step  in  the  preacrvaiica 
of  metal- work  against  deterioration  or  corrosion  is  the  obtaicisg 
of -absolute  cleanness  of  metal  before  the  application  oi  pais: 
or  oil. 

The  following  are  the  requirements  of  the  New  Yoric  buildiag 
law  in  regard  to  the  protection  of  iron  or  steelwork  agiitjs. 
corrosion,  &c.: — 

"  All  structural  metal-work  shall  be  cleaned  of  all  scale,  dirt  aad 
rust,  and  be  thoroughly  coated  with  one  coat  of  paint.    O 


columns  shall  not  be  painted  until  after  inspection  by  the  Depar:- 
mcnt  of  Butldtngs.  Where  surfaces  in  riveted  work  come  in  con- 
tact they  shall  be  painted  before  assemblinf^.  After  ereLtiuu  aH 
work  shall  be  painted  with  at  least  one  additional  coat.  AH  'm;a 
or  steel  used  under  water  shall  be  enclosed  with  concrete.** 

The  Chicago  ordinance  makes  no  mention  of  paint  or  cxatizg 
to  prevent  rust  in  metal  framework.  The  London  Bufldisg 
Acts  do  not  set  out  any  special  requirements,  but  sngipestijes 
have  been  made  at  the  Royal  Institution  of  British  Arcfaitecs 
for  the  regulation  of  skeleton  buildings  and  they  are  drawc  s^ 
upon  a  more  scientific  basis  than  the  bulk  of  the  existing  acti. 

In  transferring  the  loads  from  the  column  bases  to  the  botioa 
of  the  footings  the  greatest  care  must  be  taken  in  all  sy&ess 
of  construction  that  the  stresses  throughout  at  no 
point  exceed  the  safe  limits  of  stress  for  the  various 
materials  used.  Steel  is  generally  used  for  columns  in  pvciexrrce 
to  cast  iron,  because  it  affords  greater  facility  for 
Satisfactory  connexions,  because  its  defects  c^  quality  or 
manship  are  more  surely  detected  by  careful  test  and  uxspenkm, 
and  because,  on  account  of  its  superior  elasticity  and  duct&T. 
its  fibre  is  less  Uable  to  fracture  from  slight  deformatiaas.  li 
is  used  in  preference  to  wrou^t  iron  on  account  oi  its  I 
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Columns  are  generally  built  of  riveted  work  of  zedbars,  channels, 
angles,  plates,  or  lattice,  of  such  form  as  will  make  the  simplest 
and  most  easily  constructed  framing  in  the  particular  position 
in  which  the  column  is  placed.    The  columns  are  sometimes  run 
through  two  or  more  storeys  and  arsanged  to  break  joints  at 
the  different  floors.    In  buildings  to  be  used  as  offices,  hotels, 
apartments,  &c.,  it  is  usual  in  establishing  the  loads  for  the 
purpose  of  computation  to  assume  that  the  columns  carrying 
the  roof  and  the  upper  storey  will  be  called  upon  to  sustain 
the  full  dead  load  due  to  material  and  the  maximum  computed 
variable  load,  but  it  is  customary  to  reduce  the  variable  loads 
at  the  rate  of  about  5%  storey  by  storey  towards  the  base,  until 
a  minimum  of  about  20%  of  the  entire  variable  load  is  reached, 
for  it  is  evidently  impossible  that  the  building  can  be  loaded  by  a 
densely-packed  moving  crowd  in  all  of  its  storeys  simultaneou^y. 
In  the  case  of  factories  and  buildings  used  for  storage  purposes 
the  maximum  variable  load  which  can  be  imposed  for  any 
serious  length  of  time  on  each  floor  must  be  used  without  reduc- 
tion in  computing  the  loads  of  the  lower  column,  and  proper 
allowances  must  be  made  for  vibrating  loads.    In  the  case  of 
very  tall  exposed  buildings  of  small  depth,  the  vertical  load 
on  the  columns  due  to  wind  pressure  in  the  opposite  side  of  the 
building  must  be  computed  and  allowed  for,  and  in  case  the  lower 
columns  are  without  lateral  support  their  bending  moment  must 
be  sufficient  to  resist  the  lateral  pressure  due  to  wind  and 
eccentricity  of  loading.    In  computing  the  column  sections  a 
proper  allowance  must  be  made  for  any  eccentricity  of  loading 
It  is  usual  to  limit  the  height  of  sections  of  columns  without 
lateral  support  to  30  diameters,  and  to  limit  the  maximum  fibre 
stress  to  12,000  lb  per  sq.  in.    The  sectional  areas  are  com- 
puted by  the  use  of  the  ordinary  formulae  for  columns  and  struts. 
The  standard  sections  in  use  are  numerous  and  varied,  and 
from  time  to  time  a  steel  user  has  occasion  to  design  a  new 
steel  shape  because  no  existing  section  is  suitable.    The  experi- 
ments given  by  Professor  Burr  indicate  that  a  closed  column 
is  stronger  than  an  open  one,  but  practice' does  not  always  sup- 
port theory,  and  many  other  questions  besides  mere  form  arise 
in  connexion  with  the  choice  of  a  section;  special  considerations 
in  the  use  of  columns  in  buildings  sometimes  call  for  a  form  very 
different  from  the  drcular  section,  and  such  include  the  transfer 
of  loads  to  the  centre  of  the  section,  the  maximum  efficiency  under 
loading,  and  the  requirements  for  pipe  space  around  or  included 
in  the  column  form.     Lattice  bars,  fillers,  brackets,  &c.,  add 
just  so  much  more  weight  without  increasing  the  section,  and 
must  be  allowed  for;  the  method  of  riveting  the  sections  together 
must  also  be  taken  into  account. 

For  girders  of  small  spans  "  I "  beams  or  channels  are  generally 
used,  but  for  greater  spans  girders  are  built  of  riveted  work 
Qgg^fg^  in  the  form  of  boxes  with  top  and  bottom  plates, 
side  plates,  and  angles  with  proper  stiffening  bars 
on  the  side  plates,  or  "  I's,"  or  lattice,  or  other  forms  of  truss 
work.  In  girders  and  beams  the  maximum  fibre  stress  is 
usually  limited  to  16,000  lb.  In  very  short  girders  the  shear 
must  be  computed,  and  in  long  girders  the  deflexion,  particularly 
the  flexure  from  the  variable  load,  since  a  flexure  of  more  than 
iIb  of  the  length  is  liable  to  crack  the  plastering  of  the  ceilings 
carried  by  the'  girders.  The  same  necessity  for  computing 
shear  and  flexure  applies  to  the  floor  beams.  The  floors  between 
the  girders  are  constructed  of  "  I"  beams,  spaced  generally 
about  5  ft.  between  centres;  their  ends  are  usually  framed  to 
fit  the  form  of  the  girders,  and  rest  either  upon  their  lower 
flanges,  or  upon  seats  formed  of  angles  riveted  to  their  webs, 
being  secured  to  them  by  a  pair  of  angles  at  each  end  of  the 
beam  riveted  to  its  web  and  to  the  web  of  the  girder.  Some- 
times the  beams  rest  upon  the  girders,  and  are  riveted  through 
the  flanges  to  it;  in  this  case  the  abutting  ends  of  beams  are 
spliced  by  scari  plates  placed  on  each  side  of  the  webs  and 
secured  by  rivets.  A  similar  construction  is  followed  for  flat 
roofs,  the  grades  being  generally  formed  in  the  girder  and  beam 
construction,  and  a  flat  ceiling  secured  by  hanging  from  them, 
with  steel  straps,  a  light  tier  of  ceiling  beams.  The  floor  beams 
are  tied  laterally  by  rods  in  continuous  lines  placed  at  or  above 


their  neutral  axis.  It  is  usual  in  both  girders  and  beams  to 
provide  not  only  for  the  safe  support  of  the  greatest  possible 
distributed  load,  but  for  the  greatest  weight,  such  as  that  of  a 
safe  or  other  heavy  piece  of  furniture  which  may  be  moved 
over  the  floor  at  its  weakest  points,  the  centres  of  the  girders 
and  beams.  It  must  always  be  borne  in  mind  that  the  formulae 
for  the  ultimate  strength  of  the  **  I "  beams  only  hold  good 
when  the  upper  chord  or  flange  is  supported  laterally. 

Considerable  improvement  has  been  made  in  the  design  of 
rolled  steel  shapes;  for  example  the  rolling  of  a  x6-in.  joist  was 
formerly  deemed  a  remarkable  achievement,  though  now  there 
are  several  works  producing  24-in.  joists  with  flanges  7  and 
7i  in.  wide.  The  Broad  Flange  Differdange  Beams  are  claimed 
by  the  manufacturers  to  be  stronger  and  to  minimize  weight 
for  use  as  girders;  they  are  made  in  twenty-one  different  sizes 
with  flanges  from  8|  to  12  in.  wide. 

The  introduction  of  steel  constnu^ion  has  simplified  many 
details  of  architectural  treatment,  such  as  projections  for 
cornices,  bay  windows  and  galleries.  These  may  be  supported  by 
bracket-angles  attached  to  the  columns  with  a  system  of  anchors 
to  tie  them  back;  the  material  must  be  carried  in  such  a  manner 
as  to  make  it  independent  of  the  general  structure,  and  must 
be  constructed  as  light  as  possible.  If  the  supporting  member 
is  a  floor  beam  or  girder  the  girder  should  be  rigidly  connected 
to  the  floor  system  to  prevent  any  twisting  due.  to  the  weight  of 
the  projection. 

The  arrangement  of  the  buQding  and  floor  framings  is  in  it 
great  measure  governed  by  the  architectural  effect  sought  and 
by  the  arrangement  and  proper  planning  of  the  /fc-M. 
interior  according  to  the  intended  uses;  the  positions 
of  columns,  girders  and  floor  beams  are  usually  the  result  of 
particular  requirements,  and  unless  complicated  and  expensive 
framing  is  to  be  expected  the  distance  between  columns  must 
be  kept  within  the  limits  of  simple  girder  construction.  The 
position  of  the  columns  having  been  determined,  the  girders 
must  next  be  located;  these  serve  to  support  the  floor  beams 
which  transfer  the  loads  direct  to  the  columns,  and  also  to  brace 
the  columns  during  erection.  The  spadng,  or  distance  from 
centre  to  centre  of  the  floor  beams,  will  depend  upon  the  type 
of  fire-proof  flooring  employed;  it  also  depends  to  a  considerable 
extent  upon  the  amount  and  character  of  the  floor  load  and  the 
length  of  qMin.  If  the  loads  to  be  carried  are  largely  stationary, 
and  if  the  span  is  small,  the  floor  joists  can  be  readily  propor- 
tioned by  means  of  tables  given  in  the  handbooks  issued  by 
many  steel  companies.  The  distance  between  joists  should  be 
limited  to  5  or  6  ft.;  horizontal  bracing  by  means  of  diagonal 
rods  is  sometimes  used,  but  should  be  avoided.  The  following 
are  the  usual  assumptions  made  in  good  practice  for  super- 
imposed loads:-^ 

Floors  of  dwellings  and  offices  70  lb  per  sq.  ft. 

„  churches,  theatres  and  ball-rooms  135  ,,    „    „    „ 

„   warehouses 300  to  350  „    „    „     „ 

„  for  heavy  machinery      .     .     .     250  to  400  „ 


tt 
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The  relation  between  the  velocity  of  wind  and  the  pressure 
exerted  upon  surfaces  must  be  considered  in  steel  construction, 
and  designers  differ  in  regard  to  the  forces  to  be 
resisted  and  the  material  to  be  used.  Every  building 
offers  its  own  peculiar  condition;  the  height,  width, 
shape  and  situation  of  the  structure,  and  character  of  the 
enclosing  walls,  will  determine  the  amount  of  wind  pressure  to 
be  provided  against,  and  the  internal  appearance  and  the  plan- 
ning of  the  various  floors  will  largely  influence  the  manner  in 
which  the  bracing  is  to  be  treated.  There  are  many  and  varied 
forms  of  bracing,  each  designer  adopting  methods  peculiar  to  his 
own  ideas.  One  form  consists  of  adjustable  diagonaU,  rods  or 
bars,  properly  fastened  to  the  columns  in  the  building;  these 
diagonals  may  run  through  one  floor  and  be  attached  to  the 
columns  at  the  floor  above.  Another  form  is  known  as  portal 
bracing;  this  is  usually  braced  between  adjacent  columns  in 
halls  or  passage-ways  and  extends  from  the  foundations  up 
from  floor  to  floor  to  such  a  height  that  the  stability  of  the 


864 


STEEL  CONSTRUCTION 


bunding  itself  is  sufficient  to  reast  the  assumed  wind  pressure. 
In  general,  if  the  building  is  square  or  nearly  so  wind-bracing 
should  be  placed  close  to  the  comers.  In  case  neither  of  the 
^bove  methods  can  be  applied,  brackets  should  be  used  at  each 
floor  level  or  a  continuous  deep  beam  or  girder  carried  all  around 
the  building.  Some  architects  depend  solely  upon  partitions, 
and  a  building  with  a  well-constructed  iron  frame  should  be 
safe  if  provided  with  brick  partitions  or  if  the  exterior  of  the 
iron  framework  is  covered  with  well-built  masonry  of  sufficient 
thickness. 

Truss  rods,  portals,  or  lattice  or  plate  girders  constitute 
the  more  definite  types  of  wind  bracing  ordinarily  employed; 
the  bracing  must  reach  to  some  solid  connexion  at  the  ground. 
The  greatest  wind  pressure  to  which  a  building  is  subjected 
is  that  from  a  horizontal  wind.  The  tnaximum  pressure  is 
not  uniform  from  the  ground  level  to  the  roof  but  is  greatest 
at  the  centre;  it  is  diminished  near  the  ground  level  by  the 
frictional  resistance  of  the  ground,  and  at  the  eaves  by  the  eddies 
formed  by  the  air  escaping  over  the  roof.  The  change  in 
direction  of  the  air  when  striking  a  flat  surface  such  as  the  side 
of  a  building  will  form  a  cushion  to  diminish  the.  effects  of 
impulses  and  shocks  from  local  gusts. 

The  building  laws  of  the  city  of  New  York  require  the 
following  provisions  as  regards  wind  forces: — 

"All  stnicturef  exposed  to  wind  shall  be  dengned  to  resist  a 
horuontal  wind  pressure  of  thirty  pounds  for  every  square  foot 
of  surface  thus  exposed,  from  the  ground  to  the  top  of  the  same, 
including  roof,  in  any  direction.  In  no  case  shall  the  overturning 
moment  due  to  wind  pressure  exceed  seventy-five  per  centum  ot 
the  moment  of  stability  of  the  structure.  In  all  structures  exposed 
to  wind,  if  the  resistmg  moments  of  the  ordinary  materials  of 
construction,  such  as  masonry,  partitions,  floors  and  connexions, 
are  not  sufficient  to  resist  the  moment  of  distortion  due  to  wind 
pressure,  taken  in  anv  direction  on  any  part  of  the  structure,  ad- 
ditional bracing  shall  be  Introduced  sufficient  to  make  up  the  differ- 
ence in  the  mpments.  In  calculations  for  wind  pressures,  the 
working  stresses  set  forth  in  the  code  may  be  increased  by  fifty 
per  centum.  In  buildings  under  one  hundred  feet  in  height,  pro- 
vided the  height  does  not  exceed  four  times  the  average  widtn  of 
the  base,  the  wind  pressure  may  be  disregarded." 

The  sted  used  throughout  the  entire  structure  should  be 
subjected  to  the  most  thorough  chemical  and  mechanical  tests 
and  inspection,  first  at  the  mill  and  subsequently  at 
the  fabricating  shops  and  the  building,  to  ensure  that 
it  shall  not  contain  more  than  o-o8%  of  phosphorus 
or  O'o6%  of  sulphur,  that  it  shall  have  an  ultimate  strength 
of  between  60,000  and  70,000  lb  per  sq.  in.,  with  an  elastic 
limit  of  not  less  than  35,000  lb  per  sq.  in.,  and  an  elongation 
before  fracture  of  not  less  than  25%  in  8  in.  of  length,  and 
that  a  piece  of  the  material  may  be  bent  cold  180"  over  a  mandril 
equal  to  the  thickness  of  the  piece  tested  without  fracture  of 
the  fibres  on  the  outside  of  the  bend.  .\t  least  two  pieces  are 
taken  from  each  melt  or  blow  at  the  mill,  and  are  stamped  or 
marked,  and  aU  the  various  sections  rolled  from  the  melt  or 
blow  are  required  to  bear  a  similar  stamp  or  mark  for  identifica- 
tion. All  finished  material  is  carefully  examined  to  see  that  it 
possesses  a  smooth  surface,  and  that  it  is  free  from  cracks, 
seams  and  other  defects,  and  that  it  is  true  to  section  throughout. 
Rivets  are  either  of  wrought  iron  or  of  extra  soft  steel,  with 
an  ultimate  tensile  strength  of  55,000  lb  per  sq.  in.  The 
material  must  be  sufficiently  tough  to  bend  cold  180"  flat  on 
itself  without  sign  of  fracture.  The  greatest  care  is  taken  that 
no  steel  is  left  in  a  brittle  condition  by  heating  and  cooling 
without  proper  annealing.  All  abutting  joints  in  riveted  work 
are  faced  to  exact  lengths  and  absolutely  at  right  angles  to 
the  axis  of  the  piece,  and  are  spliced  by  scarf  plates  of  proper 
dimensions  adequately  secured  by  rivets.  The  work  should 
be  so  accurate  that  no  packing  pieces  are  necessary.  If  the 
conditions  are  such  that  a  packing  or  filling  piece  must  be  used, 
the  end  of  one  piece  is  cut  to  a  new  and  true  surface,  and  the 
filling  piece  is  planed  to  fill  the  space  accurately.  Where  cast 
iron  is  used  it  must  be  of  tough  grey  iron  free  from  defects.  In 
testing  it  pieces  14  in.  long  and  i  in.  square  are  cast  from  each 
heat  and  supported  on  blunt  knife  edges  spaced  12  in.  apart; 
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under  a  load  in  the  centre  of  the  piece  of  2500  lb  tbe  itfftiif 
must  not  exceed  i\  in. 

The  filling  between  the  girders  and  flow  beauns  ccasists 
of  segmental  arches  of  brick,  segmental  or  flat  arches  ol  poracs 
(sawdust)  terra-cotta,  or  hard-burned  hollow  tena- 
ootta  voussoirs,  or  various  patented  forms  of  ood-  ^^ 
Crete  floors  containing  ties  or  supports  of  sled  or 
iron.  In  aU  cases  it  is  customary  to  fill  on  top  of  the  arches  with 
a  strong  Portland  cement  concrete  to  a  uniform  kvd,  geaaally 
the  top  of  the  deq>est  beam;  the  floor  filling  is  ooostructed  and 
carried  to  this  level  immediately  upon  the  completion  of  each 
tier  of  beams,  for  the  purpose  not  only  of  stiffening  tbe  frame 
bterally,  apd  of  adding  to  its  stability  by  the  imporition  of  a 
static  load,  but  also  to  afford  constantly  safe  and  strong  vorki^ 
platforms  at  regular  and  convenient  intexvab  f<a:  use  thzoo^wet 
the  entire  period  of  the  constructbn.  In  cases  in  which  the 
lateral  rigidity  of  the  floors  is  depended  upon  to  transfer  the 
horixontal  strains  to  the  exterior  walls  which  are  framed  to 
resist  them,  no  form  of  floor  construction  should  be  used  which 
b  not  bterally  strong  and  rigid.  With  very  rapid  buiUiag, 
no  method  oi  construction  of  floors  furrings,  cr  partitions  shooU 
be  ad<^ted  which  will  not  dry  out  with  great  ^>eed.  In  iai 
forms  of  masonry  floor  construction  the  level  of  its  bocim 
is  placed  somewhat  below  the  bottom  of  the  "  I  '*  beans  a^ 
girders,  so  that  when  it  is  plastered  a  continuous  surface  of  al 
least  an  inch  of  mortar  will  form  a  fire-proof  protection  for  the 
lower  flanges  of  the  beams  and  girders.  Where  tbe  width  of  the 
flange  is  considerable  it  is  first  covered  with  metal  lath  secund 
to  the  under  side  of  the  floor  masonry.  Girders  pfojectii^ 
below  the  floor  are  usually  encased  in  from  x  to  3  in.  of  fixv- 
proof  material,  a  or  4  in.  of  which  is  also  put  00  all  coboaas. 
Such  fire-proof  coverings,  and  also  interior  partitions,  are  com- 
posed of  hollow,  hard-burned  terra-cotta  blocks,  of  porocs 
(sawdust)  terra  cotta,  or  various  [dastic  compositions  afqifaed 
to  metallic  lath,  many  of  which  are  patented  both  as  to  materb: 
and  method  of  application.  The  most  simple  test  for  the 
value  of  a  system  of  fire-proof  coverings,  and  of  partitions  and 
furrings,  is  to  erect  a  laige  sample  of  the  work  and  to  subject 
it  alternately  to  the  continued  action  of  an  intensely  hot  flas^ 
which  is  allowed  to  impinge  upon  it,  and  to  a  stroun  of  cakl 
water  directed  upon  it  from  the  ordinary  service  nocde  id  a 
steam  fire  engine.  It  is  important  in  all  fire-proofioig  of  cciaaa 
and  girders,  and  in  all  floor  construction,  furring  and  partit jobs, 
that  there  shall  be  no  continuous  voids,  eitbcr  vcrtkai  or 
horizontal,  which  may  possibly  serve  as  flues  for  the  spread 
of  heat  or  flame  in  case  of  fire.  All  furrings  and  partitJoES 
must  be  started  on  the  solid  masonry  of  the  floors  to  prevent  tbe 
possible  passage  of  fire  frcnn  the  room  in  which  it  may  occar. 
The  failure  to  make  this  provision  has  been  the  cause  of  ve:y 
serious  losses  in  buildings  which  were  supposed  to  be  fire-prooL 

Steel  construction  possesses  great  advantages  in  time  lequuied 
for  erection.  Whien  once  the  site  is  deared  and  the  founda- 
tions prepared  and  set,  work  can  be  pushed  on  tbe 
walls  at  different  storeys  at  one  and  the  same  time, 
and  often  main  cornices  and  filling-in  work  are 
fixed  before  special  details  and  ornamentation.  In  the 
Commercial  Cable  Building,  New  Yoric,  seven  complete  tieis 
aggregating  7000  tons  were  erected  in  nine  weeks.  In  the 
Unity  Building,  Chicago,  of  seventeen  storeys,  the  metal  frai^ 
work  from  basement  columns  to  finished  roof  was  acconipbshed 
in  nine  weeks.  In  the  Fisher  Building,  Chicago,  tbe  eetve 
sted  skeleton  above  the  first  floor,  nineteen  storeys  and  attk. 
was  erected  in  twenty-six  days. 

Owing  to  the  low  price  of  sted  it  is  posable  to  make  a  sted 
column  of  equivalent  strength  cheaper  than  one  in  cast  insa 
The  question  of  cost  is  purely  a  commerdal  one,  but  the  coc 
of  the  raw  material  wiU  practically  never  determine  the  reSaiive 
cost  between  various  forms,  as  the  expense  of  manvfactiiir 
and  the  detail  and  duplication  of  members  wit!  aU  infloence 
the  ultimate  cost  to  a  much  greater  extent  than  the  siispie 
cost  of  the  plain  materials.  The  steelwork  for  a  bunding  of  asf 
considerable  size  is  almost  invariably  rolled  to  order. 
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Sted  construction  and  the  rapid  development  of  engineering 
practice  has  affected  not  only  the  erection  of  tall  buildings, 
but  has  also  produi^  improvenient  in  the  erection 
of  factory  and  workshop  premises.  Modem  work- 
shops consist  of  wider  buildings  of  greater  height 
with  plenty  of  roof-light,  efficient  ventilation,  and  artificial 
heating,  and  as  the  heavy  loads  can  be  carried  by  the  reinforcing 
material,  heavy  walls  become  unnecessary.  Gradually,  therefore, 
the  modem  steel-framed  factory  has  been  evolved,  capable  of 
supporting  all  the  loads,  the  outer  walls  being  required  only 
for  protection  against  weather.  Light  steel  roof  trusses  have 
replaced  the  timber  trusses,  and  with  the  columns  form  a  rigid 
framework  to  resist  the  structural  and  wind  loads  as  well  as  those 
from  the  cranes  and  shafting. 

In  Germany  skeleton  steel-framed  factory  buildings  may  be 
erected  with  half  brick  (xa  cm.),  with  a  restriction  that  when 
such  buildings  are  abutting  or  ate  in  the  immediate  neighbour- 
hood, i.«.  within  20  ft.  of  a  neighbouring  building,  the  outside 
walls  on  the  sides  affected  shall  be  full  brick  (35  cm.). 

The  permissible  height  to  which  a  building  may  be  erected 
on  the  continent  of  Europe  depends  largely  on  the  breadth  of  the 
road  on  which  such  buildings  are  situated.  As  a  rule  it  is  not 
permissible  to  erect  a  building  wider  than  the  road,  measured 
from  building  line  to  building  ^e. 

In  American  practice  the  use  of  steel  in  buildings  of  ten  or  more 
storeys,  or  in  manufacturing  plant  where  the  floor  loads  axe 
heavy  and  frequently  "  live  "  in  the  sense  of  causing  vibration, 
has  led  to  more  careful  specifications  as  to  the  quality  of  mate- 
rials and  character  of  workmanship,  and  it  is  the  custom  of 
the  leading  architects  to  have  the  stmctural  frame  inspected 
and  tested  during  manufacture  at  the  foundries,  rolling-mills 
and  shops  by  a  firm  of  engineers  making  a  speciality  of  such 
inspections. 

The  illustrations  (see  Plates  I.  and  n.)  will  g^ve  a  good  idea 
of  the  general  construction  as  now  carried  out  in  En^and  and 
America. 

AuTRoaiTiBS.— See  Birkmire,  Tke  Planning  and  ConstruOum  of 
High  Office  Buildings;  Famsworth,  Constructional  Sted  Work: 
I.  K.  Fnetag.  ArckUectural  Enrineering;  Kitchin.  Steel  MiU  Build- 
ings;  Carnegie  Steel  Company s  Pocket  Companioni  Pencoyd  Iron 
Works  Handbook,  (J.  Bt.) 

STEELE;  ANNE  (1717^x778),  English  hymn  writer,  was  bom  at 
Broughton,  Hampshire,  in  17x7.  The  drowning  of  her  betrothed 
a  few  hours  before  the  time  fixed  for  her  marriage  deeply 
affected  an  otherwise  quiet  life,  and  her  hymns  rather  emphasize 
the  less  optimistic  phases  of  Christian  experience.  In  1760 
she  published  Poems  on  Subjects  Ckiefiy  Devotional  under  the 
name  "  Theodosia,"  and  her  complete  works  (144  hjrmns,  34 
metrical  psalms  and  50  moral  poems)  appeared  in  one  volume  in 
London  (1863).  She  was  a  Baptist,  and  her  hymns  are  much 
used  by  members  of  that  communion,  though  some  of  them, 
e.g.  "  Father  of  mercies,  in  Thy  word,"  have  found  their  way 
into  the  collections  of  other  Churches.  She  has  been  called 
the  Frances  Ridley  Havergal  of  the  x8th  century. 

STEELE,  SIR  RICHARD  (x67a-x739),  English  man  of  letters 
in  the  reign  of  Queen  Anne,  is  inseparably  associated  m  the 
histoiy  of  literature  with  his  personal  frietad  Addison.  He 
caxmot  be  said  to  have  lost  in  reputation  by  the  partnership, 
because  he  was  inferior  to  Addison  in  purely  literary  gift,  and 
it  is  Addison's  literary  genius  that  has  floated  their  joint  work 
above  merely  journalistic  celebrity;  but  the  advantage  was  not 
all  on  Steele's  side,  iiuumuch  as  his  more  brilliant  coadjutor  has 
usurped  not  a  little  of  the  merit  rightly  due  to  him.  Steele's 
often-quoted  generous  acknowledgment  of  Addison's  services  in 
the  TiUUr  has  proved  trae  in  a  somewhat  different  sense  from  that 
intended  by  die  writer:  "  I  fared  like  a  distressed  prince  who 
calls  in  a  powerful  neighbour  to  his  aid;  I  was  undone  by  my 
auxiliary;  when  I  had  once  called  him  in  I  could  not  subsist 
without  dependence  on  him."  The  trath  is  that  in  this  happy 
alliance  the  one  tiras  the  complement  of  the  other;  and  the 
balance  of  mutual  advantage  was  much  more  nearly  even  than 
Steele  claimed  or  posterity  has  generally  allowed. 


The  famous  literary  pair  were  bora  in  the  same  year.  Steele, 
the  senior  by  less  than  two  months,  was  baptized  on  the  X2th 
of  March  1672  in  Dublin.  His  father,  also  Richard  Steele, 
was  an  attomey.  He  died  before  his  son  bad  reached  his  sixth 
year,  but  the  boy  found  a  protector  in  his  maternal  uncle, 
Henry  Gascoigne,  secretary  and  confidential  agent  to  two 
successive  dukes  of  Ormond.  Through  his  influence  he  was 
nominated  to  the  Charterhouse  in  1684,  and  there  first  met  with 
Addison.  Five  years  afterwards  he  proceeded  to  Christ  Church, 
Oxford,  and  was  a  postmaster  at  Merton  when  Addison  was  a 
demy  at  Magdalen.  Their  schoolboy  friendship  was  continued 
at  the  university,  and  probably  helped  to  give  a  more  serious 
trnm  to  Steele's  mind  than  his  natural  temperament  would  have 
taken  under  different  companionship.  Addison's  father  also 
took  an  interest  in  the  warm-hearted  young  Irishman;  but  their 
combined  influence  did  not  steady  him  sufiiciently  to  keep  his 
impulses  within  the  lines  of  a  regular  career;  without  waiting 
for  a  degree  he  volunteered  into  the  army,  and  served  for  some 
time  as  a  cadet  "  under  the  command  of  the  unfortunate  duke 
of  Ormond  "  («.«.  the  first  duke's  grandson,  who  was  attainted 
in  1715).  This  escapade  Tvas  made  without  his  uncle's  consent, 
and  cost  him,  according  to  his  own  account,  "  the  succession 
to  a  very  good  estate  in  the  county  of  Wexford  in  Ireland." 
Still,  he  did  not  lack  advancement  in  the  profession  he  had 
chosen.  A  poem  on  the  funeral  of  Queen  Mary  (1695),  dedicated 
to  Lord  Cutts,  cojonel  of  the  Coldstream  Guards,  brought  him 
under  the  notice  of  that  nobleman,  who  took  the  gentleman 
trooper  into  his  household  as  a  secretary,  made  him  an  officer  in 
his  own  regiment,  and  ultimately  procured  for  him  a  captaincy 
in  Lord  Lucas's  regiment  of  foot.  His  name  was  noted  for 
promotion  by  King  William,  but  the  king's  death  took  place 
before  anything  had  been  done  for  Captain  Steele.  A  duel 
which  he  fought  with  Captain  Kelly  in  Hyde  Park  in  X700,  and  in 
which  he  wounded  his  antagonist  dangerously,  inspired  him  with 
the  dislike  of  the  practice  that  he  showed  to  the  end  of  his  life. 

Steele  probably  owed  the  king's  favour  to  a  timely  reference 
to  his  majesty  in  The  Christian  Hero,  his  first  prose  treatise, 
published  in  April  X70X.  The  "reformation  of  manners" 
was  a  cherished  purpose  with  King  William  and  his  consort, 
which  they  tried  to  effect  by  proclamation  and  act  of  parliament; 
and  a  sensible  well-written  treatise,  deploring  the  irregularity 
of  the  military  character,  and  seeking  to  prove  by  examples — 
the  king  himself  among  the  number — "  that  no  prindplea  but 
those  of  religion  are  sufficient  to  make  a  great  man,"  was  sure 
of  attention.  Steele  complained  that  the  reception  of  The 
Christian  Hero  by  his  comrades  was  not  so  respectful;  they 
persisted  in  trying  him  by  his  own  standard,  and  would  not  pass 
"  the  least  levity  in  his  words  and  actions  "  without  protest. 
His  uneasiness  under  the  ridicule  of  his  irreverent  comrades 
had  a  curious  result:  it  moved  him  to  write  a  comedy.  "  It 
was  now  incumbent  upon  him,"  he  says  "  to  enliven  his  char- 
acter, for  which  reason  he  writ  the  comedy  called  The  Funeral." 
Although,  however,  it  was  Steele's  express  purpose  to  free  his 
character  from  the  reproach  of  solenm  dullness,  and  prove  that 
he  could  write  as  smartly  as  another,  he  showed  greater  respect 
for  decency  than  had  for  some  time  been  the  fashion  on  the 
stage.  The  purpose,  afterwards  more  fully  effected  in  his 
famous  periodicals,  of  reconciling  wit,  good  humour  and  good 
breeding  with  virtuous  conduct  was  already  deliberately  in 
Steele's  mind  when  he  wrote  his  first  comedy.  It  was  produced 
and  published  in  1701,  and  received  on  the  stage  with  favour. 
In  his  next  comedy.  The  Lying  Lover;  or,  the  Ladies*  Friendship, 
based  on  Comeille's  Menteur,  produced  two  years  afterwards, 
in  December  X703,  Steele's  moral  purpose  was  directly  avowed, 
and  the  play,  according  to  his  own  statement,  was  "  damned 
for  its  piety."  The  Tender  Husband,  an  imitation  of  Moli^re's 
Siciiien,  produced  eighteen  months  later  (in  April  1705),  though 
not  less  pure  in  tone,  was  more  successful;  in  this  play  he  gave 
unmistakable  evidence  of  his  happy  genius  for  conceiving  and 
embodying  humorous  types  of  character,  putting  on  the  stage 
the  parents  or  grandparents  of  Squire  Western,  Tony  Lumpkin 
and  Lydia  T^inguish.     It  was  seventeen  years  before  Steele 
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again  tried  his  fortune  on  the  stage  with  The  Conscious  Lovers^ 
the  best  and  most  successful  of  his  comedies,  produced  in 
December  1722. 

V  Meanwhile  the  'gallant  captain  had  turned  aside  to  another 
kind  of  literary  work,  in  which,  with  the  assistance  of  his  friend 
Addison,  he  obtained  a  more  enduring  reputation.  There  never 
was  a  time  when  literary  talent  was  so  much  sought  after  and 
rewarded  by  statesmen.  Addison  had  already  been  waited 
on  in  "  his  humble  lodgings  in  the  Ha3rmarket,"  and  advan^d 
to  office,  when  his  friend  the  successful  dramatist  was  appointed 
to  the  office  of  gazetteer.  This  was  in  April  or  May  1707.  It 
was  Steele's  first  connexion  with  journalism.  The  periodical 
was  at  that  time  taking  the  place  of  the  pamphlet  as  an  instru- 
ment for  working  on  public  opinion.  The  GaaMe  gave  little 
opening  for  the  play  of  Steele's  lively  pen,  his  main  duty,  as 
he  says,  having  been  to  "  keep  the  paper  very  innocent  and  very 
insipid  ";  but  the  position  made  him  familiar  with  the  new  field 
of  enterprise  in  which  his  inventive  mind  soon  discerned  materials 
for  a  project  of  his  own.  The  Tatler  nuide  its  first  appearance 
on  the.  1 2th  of  April  1709.  It  was  partly  a  newspaper,  a 
journal  of  politics  and  society,  published  three  times  a  week. 
Steele's  position  as  gazetteer  furnished  him  with  special  advan- 
tages for  political  news,  and  as  a  popular  frequenter  of  coffee- 
houses he  was  at  no  loss  for  social  gossip.  But  Steele  not  only 
retailed  and  commented  on  social  news,  a  function  in  which  he 
had  been  anticipated  by  Defoe  and  others;  he  also  gradually 
introduced  into  the  Taller  as  a  special  feature  essays  «n  general 
questions  of  manners  and  morality.  It  is  not  strictly  true  that 
Steele  was  the  inventor  of  the  English  "  essay  " — there  were 
essayists  before  the  i8th  century,  notably  Cowley  and  Temple; 
but  he  was  the  first  to  use  the  essay  for  periodical  purposes,  and 
he  and  Addison  together  developed  a  distinct  species,  to  which 
they  gave  a  permanent  character,  and  in  which  they  had 
many  imitators.  As  a  humbler  motive  for  this  fortunate 
venture  Steele  had  the  pinch  of  impccunlosity,  due  rather  to 
excess  of  expenditure  than  to  smallness  of  income.  He  had 
£300  a  year  from  his  gazetteership  (paying  a  tax  of  £45),  £100  as 
gentleman  waiter  to  Prince  George,  £850  from  the  Barbadoes 
estates  of  his  first  wife,  a  widow  named  Margaret  Stretch,  and 
some  fortune  by  his  second  wife — Mrs  Mary  Scurlock,  the 
"  dear  Prue  "  of  his  charming  letters.  But  Steele  lived  in  con- 
siderable state  after  his  second  marriage,  and  before  he  started 
the  Toiler  was  reduced  to  the  necessity  of  borrowing.  The 
assumed  name  of  the  editor  was  Isaac  Bickerstaff,  but  Addison 
discovered  the  real  author  in  the  sixth  number,  and  began  to 
contribute  in  the  eighteenth.  It  is  only  fair  to  Steele  to  state 
that  the  success  of  the  TaUa^  was  established  before  Addison 
joined  him,  and  that  Addison  contributed  to  only  forty-two 
of  the  two  hundred  and  seventy-one  numbers  that  had  appeared 
when  the  paper  was  stopped,  obscurely,  in  January  17x1.  Some 
papers  satirizing  Harlcy  appeared  in  the  Tatler,  and  Steele  lost 
or  resigned  the  post  of  gazetteer.  It  is  possible  that  this  political 
recklessness  may  have  bad  something  to  do  with  the  sudden 
end  of  the  venture. 

Only  two  months  elapsed  between  the  stoppage  of  the  Tatler 
and  the  appearance  of  the  Spectator^  which  was  the  organ  of 
the  two  friends  from  the  xst  of  March  1711  till  the  6th  of 
December  17x2.  Addison  was  the  chief  contributor  to  the 
new  venture,  and  the  history  of  it  belongs  more  to  his  life. 
Nevertheless,  it  is  to  be  remarked  as  characteristic  of  the 
two  writers  that  in  this  as  in  the  Tatler  Addison  generally 
follows  Steele's  lead  in  the  choice  of  subjects.  The  first 
suggestion  of  Sir  Roger  de  Coverley  was  Steele's  although 
it  was  Addison  that  filled  in  the  outline  of  a  good-natured 
country  gentleman  with  the  numerous  little  whimsicalities 
that  convert  Sir  Roger  into  an  amiable  and  exquisitely 
ridiculous  provincial  oddity.  Steele  had  neither  the  fineness 
of  touch  nor  the  humorous  malice  that  gives  life  and  distinction 
to  Addison's  picture;  the  Sir  Roger  of  his  original  hasty  sketch 
has  good  sense  as  well  as  good  nature,  and  the  treatment  is 
comparatively  commonplace  from  a  literary  point  of  view,  though 
unfortunately  not  commonplace  in  its  charity.  Steele's  suggestive 


vivacity  gave  many  another  bint  for  the  elaborating  akin  of  his 
friend. 

The  Spectator  was  followed  by  the  Guardiam,  the  first  nnsiber 
of  which  appeared  on  the  12th  of  March  17 13.  It  had  a  mxizk 
shorter  career,  extending  to  only  a  hundred  and  sevcntj-iix 
numbers,  of  which  Steele  wrote  eighty-two.  This  was  the  hst 
of  his  numerous  periodicals  in  which  he  had  the  material  aasat- 
ance  of  Addison.  But  he  continued  for  several  years  to  project 
journals,  under  various  titles,  some  of  them  poditical,  aorae 
social  in  their  objects,  most  of  them  very  short-lived.  Steek 
was  a  warm  partisan  of  the  principles  of  the  RevolntiKu  as 
earnest  in  his  political  as  in  his  other  convictions.  The  EngHsk- 
man  was  started  in  October  1733,  immediately  after  the  fioppa^e 
of  the  Guardian,  to  assail  the  policy  of  the  Tory  minmry.  Ths 
Lover,  started  in  February  17x4,  was  more  general  in  its  akcs. 
but  it  gave  place  in  a  month  or  two  to  the  Reader,  a  direct 
counterblast  to  the  Tory  Examiner.  The  Engftstmsm  v^s 
resuscitated  for  another  volume  in  1715;  and  be  subsequeoCj 
projected  in  rapid  succession  three  unsuccessful  ventures— 
Town  Talk,  the  Tea  Table  and  Chit  Chat.  Three  years  hia 
he  started  his  most  famous  political  paper  the  Plebeian,  rendcrtd 
memorable  by  the  fact  that  it  embroiled  him  with  hb  old  aJiy 
Addison.  The  subject  of  controversy  bctweoi  the  two  liiebc; 
friends  was  Sunderland's  Peerage  Bill.  Steele's  last  vesture 
in  journalism  was  the  Theatre,  1720,  the  immediate  occasoa  id 
which  was  the  revocation  of  his  patent  for  Drury  Lane.  BcaOes 
these  journals  he  wrote  also  several  pamphlets  on  passing  qces- 
tions — on  the  disgrace  of  Marlborough  in  171X,  on  the  fonl&ra- 
tions  of  Dunkirk  in  1713,  on  the  "  crisis  "  in  17x4,  An  Ap«Uo 
for  Himself  and  his  Writings  (important  biographlcally}  in  the 
same  year,  and  on  the  South  Sea  mania  in  1720. 

The  fortunes  of  Steele  as  a  zealous  V/Yilg  varied  with  the 

fortunes  of  his  party.    Over  the  Dimkirk  question  he  waxed 

so  hot  that  he  threw  up  a  pension  and  a  commissioiwrsh:p  cf 

stamps,  and  went  into  parliament  as  member  for  Stockbiidf: 

to  attack  the  ministry  with  voice  and  vote  as  well  as  with  pcs~ 

But  he  had  not  sat  many  weeks  when  he  was  expcQed  from  the 

house  for  the  language  of  his  pamphlet  on  the  Crisis,  whkb  was 

stigmatized  as  seditious.    The  Apology  already  mentioaed  was 

his  vindication  of  himself  on  this  occasion.    With  the  accessk': 

of  the  House  of  Hanover  his  fortunes  changed.    Honours  acd 

substantial  rewards  were  showered  upon  him.    He  was  made  a 

justice  of  the  peace,  deputy-lieutenant  of  Middlesex,  sarveycv 

of  the  royal  stables,  governor  of  the  royal  company  of  con^di^^s 

— the  last  a  lucrative  post — ^and  was  also  knighted  (17x5).    Alter 

the  suppression  of  the  Jacobite  rebellion  he  was  appointed  c?£ 

of  the  commissioners  of  forfeited  estates,  and  spent  soetc  tvo 

years  in  Scotland  in  that  capacity.    In  17x8  be  obtained  a 

patent  for  a  plan  for  bringing  salmon  alive   from   Irebni 

Differing  from  his  friends  in  power  on  the  question  of  the  Peeraj^ 

Bill  he  was  deprived  of  some  of  his  offices,  but  whoti  Walpck 

became  chancellor  of  the  exchequer  in  X721  he  was  reinstated. 

With  all  his  emoluments  however  the  imprudent,  impulsire, 

ostentatious   and   generous   Steele   could   never    get  dear  c: 

financial  difficulties,  and  he  was  obliged  to  retire  irota  Loadca 

in  X724  and  live  in  the  country.    He  spent  his  last  years  os  hss 

wife's  estate  of  Llangunnor  in  Wales,  and,  his  health  broifi 

down  by  a  paralytic  seizure,  died  at  Carmarthen  on  the  isl  of 

September  1729. 

A  selection  from  Steele's  essays,  with  a  prefatory  nacfDnr.  tos 
been  edited  by  Mr  Austin  Dobaon  (1885;  revised  1896).  Mr  Dobs^ 
contributed  a  fuller  biography  to  Mr  Andrew  Land's  serin  1^ 
English  Worthies,  in  18S6.  In  1889  another  and  more  eaduas^KT 
life  was  published  by  Mr  G.  A.  Aitken.  who  has  also  edited  Steele's 
plays  (1898)  and  the  Toiler  (1898).  CW.  M.;  A.  D.) 

STEELE,  THOMAS  (1788-X848),  Irish  politician  and  writtf^ 
a  member  of  a  Somerset  family  which  settled  in  Ireland  dur^ 
the  17  th  century,  was  bom  on  the  3rd  of  November  17SI 
He  was  educated  at  Trinity  College,  Dublin,  and  at  Magdaieae 
College,  Cambridge,  and  succeeded  to  a  large  estate  ia  Ca. 
Clare.  As  a  volunteer  he  fought  against  the  Bourbons  in  Spaa 
in  1823,  and,  returning  t,o  Ireland,  he  became  an  enthcsiasiiz 
worker  for  Roman  Catholic  emancipation,  bdp&ng  greasy  t* 
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return  Daniel  O'ConneU  to  parliament  for  Co.  Ckre  at  the 
famous  election  of  1828.  It  is  interesting  to  note  that  Steele 
himself  was  a  Protestant.  Having  ruined  his  fortune  by  con- 
tributing liberally  to  the  causes  in  which  he  was  interested, 
he  died  in  London  on  the  xsth  of  June  1848.  He  wrote 
Notes  of  the  War  in  Spain  (1824)  and  some  essays  on  Irish 
questions. 

STEELE,  WILLIAM  (d.  1680),  lord  chancellor  of  Ireland,  was 
a  son  of  Richard  Steele  of  Sandbach,  Cheshire,  and  was  educated 
at  Caius  College,  Cambridge.  In  1648  he  was  chosen  recorder 
of  London,  and  he  was  one  of  the  four  counsel  appointed  to 
conduct  the  case  against  Charles  I.  in  January  1649,  but  illness 
prevented  him  from  discharging  this  duty.  However,  a  few  days 
later  he  took  part  in  the  prosecution  of  the  duke  of  Hamilton 
and  other  Royalists.  Steele  was  M.P.  for  the  City  of  London  in 
1654,  was  chief  baron  of  the  exchequer  in  1655,  and  was  made 
lord  chancellor  of  Ireland  in  1656.  After  the  fall  of  Richard 
Cromwell  he  was  one  of  the  five  commissioners  appointed  in 
1659  to  govern  Ireland.  At  the  end  of  this  year  he  returned  to 
England,  but  he  refused  to  sit  on  the  committee  of  safety  to 
which  he  bad  been  named.  At  the  Restoration  he  obtained 
the  full  benefits  of  the  Act  of  Indemnity,  but  he  thought  it 
advisable  to  reside  for  a  time  in  Holland.  However,  he  had 
returned  to  England  before  his  death  towards  the  end  of  x68o. 

See  O.  J.  Burke.  History  of  tie  Lord  Chancellors  of  Ireland  (Dublin, 
1879). 

STEELE^  a  town  of  Germany,  in  the  Prussian  Rhine  Province 
on  the  navigable  Ruhr,  4  m.  by  rail  £.  of  Essen,  at  the  junction 
of  the  lines  Duisburg-Dortmund  and  Vohwinkel-Hagen.  Pop. 
(1905),  12,988.  It  contains  a  Gothic  parish  church  (Roman 
Catholic),  a  high  school  and  a  Roman  Catholic  hospital.  It  has 
coal-mines,  iron  and  steel  works,  and  makes  fireproof  bricks. 
A  Diet  of  the  empire  was  held  here  in  the  year  938  by  the  emperor 
Otto  I. 

8TEELT0N,  a  borough  of  Dauphin  county,  Pennsylvania, 
U.S.A.,  on  the  Susquehanna  river,  3  m.  S.E.  of  Harrisburg. 
Pop.  (1890),  9350;  (1900),  x3,o86,  of  whom  3300  were  foreign- 
born  and  1508  were  negroes;  (1910  census),  14,246.  Steelton 
is  served  by  the  Pennsylvania  and  the  Philadelphia  &  Reading 
railways,  and  is  connected  with  Harrisburg  by  electric  line. 
The«city  has  a  public  library.  Steelton  is  in  an  agricultural 
district,  but  its  industrial  importance  is  due  primarily  to  the 
vast  steel  works  of  the  Pennsylvania  Steel  Company.  Other 
manufactures  are  flour  and  grist  mill  products,  bricks,  planing- 
mill  products,  &c.  In  1905  the  total  value  of  the  borough's 
factory  products  was  $15,745,628;  the  capital  invested  in  manu- 
facturing increased  from  $6,266,068  in  1900  to  $18,643,853  in 
X905,  or  X97'5%.  There  is  a  large  limestone  quarry  within 
the  borough  limits.  The  municipality  owns  its  waterworks 
and  filtratk>n  plant.  The  place  was  laid  out  in  x866  under  the 
name  of  Baldwin,  but  when  it  was  incorporated  as  a  borough, 
in  x88o,  the  present  name  was  adopted. 

STEELYARD.  HERCHANTS  OP  THE.  Hanse  merchants  who 
settled  in  London  in  1250  at  the  steelyard  on  the  river-side,  near 
Cosin  Lane,  now  Ironbridge  Wharf.  Henry  III.  in  X259,  at 
the  request  of  his  brother  Richard  of  Cornwall,  king  of  the 
Romans,  conferred  on  them  important  privileges,  which  were 
confirmed  by  Edward  I.  It  was  chiefly  through  their  enterprise 
that  the  early  trade  of  London  was  developed,  and  they  continued 
to  flourish  till,  on  the  complaint  of  the  Merchant  Adventurers 
in  the  reign  of  Edward  VI.,  they  were  dq>rived  of  their  privileges. 
Though  Hamburg  and  Liibeck  sent  ambassadors  to  intercede 
for  them,  they  were  not  reinstated  in  their  monopolies,  but 
they  succeeded  in  maintaining  a  footing  in  London  till  expelled 
by  Elizabeth  in  1597.  Their  beautiful  guildhall  in  Thames 
Street,  adorned  with  allegorical  pictures  by  Holbein,  and  de- 
scribed by  Stow,  was  inade  a  naval  storehouse.  The  land  and 
buildings  still  remained  the  property  of  the  Hanseatic  League, 
and  were  subsequently  let  to  merchants  for  business  purposes. 
Destroyed  in  the  Great  Fire  of  x666  they  were  rebuilt  as  ware- 
houses, and  were  finally  sold  to  the  South-Eastem  Railway 
Company  in  X852  by  the  Hanseatic  towns,  Liibeck,.Biemen  and 


Hamburg.   The  site  is  now  occupied  by  Cannon  Street  railway 
statk>n. 

See  Lappenburg,  Urkundliehe  Ceschiehte  des  hansischen  Stahlkrfes 
st*  Loudon  (Hambura,  1851);  Stow,  Survey  of  Loridon  (1598); 
Pauli,  Pictures  of  Old  London  (1851);  Ehrenbene,  Hamburg  und 
England  im  Zeitalter.der  Kdnigin  ERsabelh  (Jena,  1896). 

8TEEN,  JAN  HAVICK8Z  (X626-1679),  Dutch  subject-painter, 
was  bom  at  Leiden  in  1626,  the  son  of  a  brewer  of  the 
place.  He  studied  at  Utrecht  under  Nicolas  Knupfer,  a 
German  historical  painter.  Dr  Bode  suggests  that,  before 
entering  Knupfer's  studio,  Jan  Steen  took  drawing  lessons 
from  Jacob  de  Wet  in  Haarlem.  He  bases  his  theory  on  the 
intemial  evidence  of  such  early  pictures  as  the  "  Market  at 
Leiden  "  (Staedel  Institute,  Frankfort),  the  "  Kermesse  "  (A. 
von  Goldschmidt-Rothschild,  Berlin),  "  Calling  for  the  Bride  " 
(Six  Collection,  Amsterdam),  and  "  St  John's  Sermon  "  (Dessau 
Castle).  About  the  year  1644  Steen  went  to  Haarlem,  wh»e 
he  worked  under  Adrian  van  Ostade  and  under  Jan  van  Goyen, 
whose  daughter  he  married  in  X649.  ^  the  previous  year  he 
had  joined  the  painters'  gild  of  the  city.  In  1667  he  is  said  to 
have  been  a  brewer  at  Ddft;  in  1669  a  small  debt  of  ten  florins 
owing  to  an  apothecary  led  to  the  seizure  and  sale  of  his  pictures; 
and  in  1672  he  received  mimicipal  authority  to  open  a  tavern. 
In  1673  he  took  a  second  wife,  Maria  van  Egmont,  the  widow  of 
a  bookseller  in  Leiden.  The  accounts  of  his  life,  however,  are 
very  confusing  and  conflicting.  Some  biographers  have  asserted 
that  he  was  a  drunkard  and  of  dissolute  life,  but  the  number  of 
his  works — Van  Westrheene,  in  his  Jan  Steen,  itude  sur  fart  en 
Holland,  has  catalogued  nearly  five  hundred  and  Hofstcde  de 
Groot  about  double  that  number— seems  sufiicient  in  itself 
to  disprove  the  charge.  His-  later  pictures  bear  marks  of 
haste  and  are  less  carefully  finished  than  those  of  his  earlier 
period.    He  died  at  Leiden  in  X679. 

The  works  of  Jan  Steen  are  distinguished  by  correctness  of 
drawing,  admirable  freedom  and  spirit  of  touch,  and  clearness 
and  transparency  of  colouring.  But  their  true  greatness  is  due 
to  their  intellectual  qualities.  In  the  wide  range  of  his  subjects, 
and  their  dramatic  character,  he  surpasses  all  the  Dutch  figure- 
painters,  with  the  single  exception  of  Rembrandt.  His  pro- 
ductions range  from  the  stately  interiors  of  grave  and  wealthy 
citizens  to  tavern  scenes  of  jollity  and  debauch.  He  painted 
chemists  in  their  laboratories,  doctors  at  the  bedside  of  their 
patients,  card-parties,  marriage  feasts,  and  the  festivals  of  St 
Nicholas  and  Twelfth  Night — even  religious  subjects,  though 
in  these  he  was  least  successful.  His  rendering  of  children  is 
especially  delightfuL  Dealing  often  with  the  coarser  side  of 
things,  his  work  is  full  of  humour;  he  depicts  the  comedy  of 
htiman  life  in  a  spirit  of  very  genial  toleration,  but  now  and 
again  there  appear  keenly  telling  touches  of  satire  which  recall 
a  pictorial  moralist  such  as  Hogarth.  Portraits  from  his  brush 
are  comparatively  rare.  The  best  known  is  the  portrait  of 
himself  at  the  Rijksmuseum  in  Amsterdam. 

The  National  Gallery  contains  three  pictures  by  Jan  Steen,  of 
which  the  "  Music  Master "  is  the  most  important,  and  other 
excellent  examples  of  his  art  in  England  are  preserved  in  the  Royal, 
the  Bute,  ana  the  Northbrouk  collections,  at  Apslcy  House  and 
Bridgewater  House,  and  in  the  galleries  -of  the  Hague,  Amsterdam, 
and  the  Hermitaee.  St  Petersburg.  A  remarkably  fine  example 
of  his  work,  which  appeared  at  the  Royal  Academy  Winter  Exni- 
bition  in  1907,  u  the     Grace  Before  Meat." 

STEENKIRK  (Steenkerke),  a  village  in  the  Belgian  province 
of  Hainaut,  on  the  river  Senne,  famous  for  the  battle  of  Steen- 
.kirk  (Steinkirk,  Estinkerke)  fought  on  July  23rd/August  3rd 
X692  between  the  Allies  (see  Grand  Alliance,  War  op  the) 
under  William  III.  of  England  and  the  French  commanded  by 
the  duke  of  Luxemburg.  Previous  to  the  battle  the  French 
army  lay  facing  north-west,  with  its  right  on  the  Senne  4t 
Steenkirk  and  its  left  towards  Enghien,  while  the  army  of 
William  HI.  was  encamped  about  Hal.  In  accordance  with 
the  strategical  methods  of  the  time,  the  French,  not  wishing 
to  fight  after  having  achieved  the  immediate  object,  the  capture 
of  Namur,  took  up  a  strong  position,  supposing  the  enemy 
would  not  dare  to  attack  it,  while  the  Allies,  who  would  otherwise 
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in  all  probability  have  done  as  the  Frendi  marshal  desired, 
were  by  the  fortune  of  war  afforded  the  opportunity  of  surprising 
a  part  of  the  enemy's  forces.  For  in  *he  X7th  century,  when  the 
objects  of  a  war  were  as  far  as  possible  secured  without  the  loss 
of  valuable  lives,  and  general  decisive  battles  were  in  every  way 
considered  undesirable,  a  brilliant  victory  over  a  part,  not  the 
whole,  of  the  enemy's  forces  was  the  tactical  idea  of  the  best 
generals,  and  accordingly  William,  having  completely  misled 
the  enemy  by  forcing  a  detected  spy  to  give  Luxemburg  false 
news,  set  his  army  in  motion  before  dawn  on  July  ajrd/  August 
3rd  to  surprise  the  French  right  about  Steenkirk.  The  advanced 
guard  of  infantry  and  pioneers,  under  the  duke  of  Wdrttemberg, 
deployed  dose  to  the  French  camps  ere  Luxemburg  became  aware 
of  the  impending  blow;  at  this  moment  the  main  body  of  the 
army  farther  back  was  forming  up  after  the  passage  of  some 
woods.  When  the  fight  openeid,  Luxemburg  was  completely 
surprised,  and  he  could  do  no  more  than  hurry  the  nearest  foot 
and  dragoons  into  action  as  each  regiment  came  on  the  scene. 
But  the  march  of  the  Allies'  main  body  had  been  mismanaged; 
while  Warttemberg  methodically  cannonaded  the  enemy,  wait- 
ing for  support  and  for  the  order  to  advance,  and  the  French 
worked  with  feverish  energy  to  form  a  strong  and  well-covered 
line  of  battle  at  the  threatened  point,  the  Allies'  main  body, 
which  had  marched  in  the  usual  order,  one  wing  of  cavalry 
leading,  the  infantry  following,  and  the  other  wing  of  cavalry 
at  the  tail  of  the  column,  was  being  hastily  sorted  out  into 
infantry  and  cavalry,  for  the  ground  was  only  suitable  for  the 
former.  A  few  battalions  only  had  come  up  to  support  the 
advanced  guard  when  the  real  attack  opened  (12.30).  The 
advanced  guard  had  already  been  under  arms  for  nine  hours, 
and  the  march  had  been  over  bad  ground,  but  its  attack  swept 
the  first  French  line  before  it.  The  English  and  Danes  stub- 
bornly advanced,  the  second  and  third  lines  of  the  French  in- 
fantry giving  ground  before  them,  but  Luxemburg  was  rapidly 
massing  his  whole  force  to  crush  them,  and  meanwhile  the  con- 
fusion in  the  allied  main  body  had  reached  its  height.  Count 
Solms,  who  commanded  it,  ordered  the  cavalry  forward,  but 
the  mounted  men,  scarcely  able  to  move  over  the  bad  roads 
and  heavy  ground,  only  blocked  the  way  for  the  infantry. 
Some  of  the  English  foot,  with  curses  upon  Solms  and  the 
Dutch  generals,  broke  out  to  the  front,  and  Solms,  angry  and 
excited,  thereupon  refused  to  listen  to  all  appeals  for  aid  from 
the  front.  No  attempt  was  made  to  engage  and  hold  the  centre 
and  left  of  the  French  army,  which  hurried,  regiment  after 
regiment,  to  take  part  in  the  fighting  at  Steenkirk.  William's 
counter-order  that  the  infantry  was  to  go  forward,  the  cavalry 
to  halt,  only  made  matters  worse,  and  by  now  the  advanced 
guard  had  at  last  been  brought  to  a  standstill.  At  the  crisis 
Luxemburg  had  not  hesitated  to  throw  the  whole  of  the  French 
and  Swiss  guards,  led  by  the  princes  of  the  royal  house,  into  the 
fight,  and  as,  during  and  after  this  supreme  effort,  more  and  more 
French  troops  appeared  from  the  side  of  Enghien,  the  Allies 
were  driven  back,  contesting  every  step  by  weight  of  numbers. 
Those  troops  of  the  main  body,  foot  and  dragoons,  which  suc- 
ceeded in  reaching  the  front,  served  only  to  cover  and^o  steady 
the  retreat  of  WUrttemberg's  force,  and,  the  coup  having  mani- 
festly failed,  William  ordered  the  retreat.  The  Allies  retired  as 
they  had  come,  their  rear-guard  showing  too  stubborn  a  front 
for  the  French  to  attack.  The  latter  were  indeed  in  no  state 
to  pursue.  Over  eight  thousand  men  out  of  only  about  fifteen 
thousand  engaged  on  the  side  of  the  Allies  were  killed  and 
wounded,  and  the  losses  of  the  French  out  of  a  much  larger  force 
were  at  least  equal.  Contemporary  soldiers  affirmed  that  Steen- 
kirk was  the  hardest  battle  ever  fought  by  infantry,  and 
the  battle  served  not  only  to  illustrate  the  splendid  discipline 
of  the  old  professional  armies,  but  also  to  give  point  to  the 
reluctance  of  the  generals  of  those  days  to  fight  battles  in  which, 
once  the  fighting  spirit  was  unchained,  the  armies  shot  each 
other  to  pieces  before  either  would  give  way. 

STEEPLE  (akin  to  "steep"),  a  general  architectural  name 
(Fr.  docker^  Ital.  campanile^  Ger.  GlocketUurm)  for  the  whole 
arrangement  of  tower,  belfry,  spire,  &c. 
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flat,  but  either  across  country  or  on  a  made  coarse  with  artificial 
fences,  water-jumps,  &c.  (see  Hosse-baomc).  The  origiii  of 
the  sport  and  Jthe  name  is  due  to  matches  run  by  owners 
of  hunters,  the  goal  being  some  prbounent  landmark,  soch 
as  a  neighbouring  church  steeple.  There  is  an  early  record  of 
such  a  match  in  1752  in  Irckmd,  when  the  course  was  4}  m., 
"  from  the  Church  of  Buttevaut  to  the  sgAn  of  St  Leger  CfaurchL*' 
The  name  is  sometimes  used  of  cross-country  runolnir  or  of 
a  race  on  a  made  course  over  hurdles  and  other  obstacles.  It 
is  also  given  to  an  English  variation  of  the  <A6.  French  game  dk 
Goose  {q.v,).  It  is  played  with  two  dice  on  a  board,  on  which  is 
depicted  a  race-course  with  hurdles,  water-jumps  and  other 
obstacles.  The  course  is  marked  in  60  compartments  by  means 
of  radii,  and  the  game  is  won  by  the  player  whose  hone  makes 
the  drcuit  in  the  fewest  throws.  Each  player  b  provided 
a  marker,  usually  in  the  form  of  a  jockey  on  horseback, 
is  moved  formird  after  each  throw  to  the  apace  to  which  the 
number  thrown  entitles  it. 

STEER,  PAUL  WILSON  (x86o-  ),  EngUsh  painter,  was 
bom  at  Birkenhead.  He  was  trained  first  at  the  Gkmccster 
school  of  art  and  afterwards  in  Paris  at  the  Acad£mie  JuEan, 
and  in  the  £cole  des  Beaux  Arts  under  CabaneL  After  1S86. 
before  which  date  he  had  shown  three  pictures  at  the  Rospsl 
Academy,  practically  the  whole  of  his  work  was  seen  in  the 
exhibitions  of  the  New  English  Art  Qub,  of  which  he  is  a  pro- 
minent member.  His  figxire  subjects  and  landscapes  show  great 
originality  and  technical  skill  (see  Painting:  RecetU  Bnhsk\. 
His  portrait  of  himself  is  included  in  the  collection  an  the  V&n 
Gallery,  Florence. 

STEEVENS,  GEORGE  (1736-1800),  EngUsh  Shakespearian 
commentator,  was  bom  at  Poplar  on  the  loth  of  Biay  1736,  the 
son  of  an  East  India  captain,  afterwards  a  director  d  the 
company.  He  was  educated  at  Eton  and  at  King's  CoOegr. 
Cambridge,  where  he  resided  from  1753  to  1756.  Leavisg 
the  university  without  a  degree,  he  setUed  in  chunbcrs  in  the 
Temple,  removing  later  to  a  house  on  Hampstead  Heath,  where 
he  collected  a  valuable  library,  rich  in  Elizabethan  literattoe. 
He  also  accumtilated  a  large  collection  of  Hogarth  prints,  and 
his  notes  on  the  subject  were  incorporated  in  John  Xichok's 
Genuine  Works  of  Hogarth.  He  walked  from  Hampstead  to 
London  every  morning  before  seven  o'clock,  discussed  Shake- 
spearian questions  with  his  friend,  Isaac  Reed,  and,  after  makiag 
his  daily  round  of  the  booksellers'  shops,  returned  to  Hampstead. 
He  began  his  labours  as  a  Shakespearian  editor  with  reprints 
of  the  quarto  editions  of  Shakespeare's  plays,  entitled  Twt^ 
of  the  Plays  of  Shakespeare  .  .  .  (1766).  Dr  Johnson  was  im- 
pressed by  the  value  of  this  work,  and  suggested  that  Steeveas 
should  prepare  a  complete  edition  of  Shakespeare.  The  result, 
known  as  Johnson's  and  Steevens's  edition,  was  The  Wm^ks  «/ 
Shakespeare  with  the  Corrections  and  lUuslratums  of  Variems 
Commentators  (10  vols.,  1773),  Johnson's  contributions  to  whkh 
were  very  slight.  This  early  attempt  at  a  variorum  edition  wn 
revised  and  reprinted  in  1778,  and  further  edited  in  T7S5  b^ 
Isaac  Reed;  but  in  1793  Steevens,  who  had  aswrted  that  he 
was  now  a  "  dowager-editor,"  was  persuaded  by  his  jeahnBj 
of  Edmund  Malone  to  resume  his  labours.  The  definitive 
result  of  his  researches  was  embodied  in  an  edition  of  filtcea 
volumes.  He  made  changes  in  the  text  sometimes  apparently 
with  the  sole  object  of  showing  how  much  aUer  he  was  as  aa 
emendator  than  Malone,  but  his  wide  knowledge  of  Elisabcthaa 
literature  stood  him  in  good  stead,  and  subsequent  editors  have 
gone  to  his  pages  for  parallel  passages  from  contcmporaiy 
authors.  His  deficiencies  from  the  point  of  view  of  porely 
literary  criticism  are  apparent  from  the  fact  that  he  e«ciqdfd 
Shakespeare's  sonnets  and  poems  because,  he  wrote,  **  the  stnng- 
est  act  of  parliament  that  could  be  framed  would  fail  to  cocqid 
readers  into  their  service."  In  the  twenty  years  between  i;7j 
and  1 793  he  was  less  harmlessly  engaged-  in  criticizing  his  feOovs 
and  playing  malidotis  practical  jokes  on  them.  Dr  Johasn* 
who  was  one  of  his  stanchest  friends,  said  he  had  come  to  five 
the  life  of  an  outlaw,  but  he  was  generous  and  to  a  small  didr 
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of  friends  civil  and  kind.  He  was  one  of  the  foremost  in  expos- 
ing  the  Chatterton-Rowley  and  the  Ireland  forgeries.  He  wrote 
an  entirely  fictitious  account  of  the  Java  upas  tree,  derived  from 
an  imaginary  Dutch  traveller,  which  imposed  on  Erasmus 
Darwin,  and  he  hoaxed  the  Society  of  Antiquaries  with  the 
tombstone  of  Hardicanute,  supposed  to  have  been  dug  up  in 
Kennington,  but  really  engraved  with  an  Anglo-Saxon  inscrip- 
tion  of  his  own  invention.  He  died  at  Hamp^ead  on  the  aand 
of  Januaiy  1800.  A  monument  to  his  memory  by  Flaxman, 
with  an  inscription  commemorating  his  Shakespearian  labours, 
was  erected  in  PopUr  Chapel.  The  sale  catalogue  of  his  valuable 
library  is  in  the  British  Museum. 

Steevens's  Shakespeare  was  r»>issoed  by  Ittac  Reed  in  1803, 
in  31  volumes,  with  additional  notes  left  by  Steevens.  This,  which 
is  known  as  the  "  first  variorum  "  edition,  was  reprinted  in  1813. 
Steevens's  notes  are  also  incorporated  in  the  edition  of  1831,  begun 
by  Edmund  Malone  and  completed  by  James  Boewell  the  younger. 

STEEVEirS,  6E0R0B  WARRINOTOIT  (X869-X900),  English 
journalist,  was  bom  at  Sydenham,  near  London,  on  the  loth  of 
December  1869,  and  was  educated  at  the  City  of  London  School 
and  Balliol  College,  Oxford,  of  which  he  was  a  scholar.  He 
first  began  to  write  in  undergraduate  periodicals.  In  1893  he 
was  elected  a  fellow  of  Pembroke  College,  Oxford,  and  in  the 
same  year  spent  some  time  at  Cambridge,  editing  a  weekly 
periodical,  the  Cambridge  ObserveTf  and  becoming  a  contributor 
to  the  NttHonal  Oluerver,  then  edited  by  Mr  W.  £.  Henley. 
He  then  married  and  went  to  London,  and  j<»ned  the  staff  of 
the  Pall  Matt  CauUe,  contributing  also  to  the  New  Renew 
and  Blackwood's  Magamne.  Some  of  his  articles  were  reprinted 
in  Monotogius  of  the  Dead.  In  1896  he  joined  the  staff  of  the 
London  Daily  Mail,  then  just  started,  and  went  on  various  q)ecial 
missions  for  that  papa,  which  resulted  in  more  than  one  series 
0/  articles,  afterwards  turned  into  books.  In  this  way  he 
published  The  Land  of  the  J^oUar  (1897),  Wilh  the  Conquering 
Turk  (1897),  Egypt  in  j8g8,  and  With  Kitchener  to  Khartanm 
(1899).  In  September  1899  he  went  to  South  Africa  and  joined 
Sir  Geoige  White's  force  in  Natal  as  war-correspondent,  being 
subsequently  besieged  in  Ladysmith.  He  died  during  the  siege, 
of  enteric  fever,  on  the  xsth  of  January  z9oa  The  articles 
he  had  sent  h<Mme  from  South  Africa  were  published  post- 
humously in  a  volume  caQed  From  Capetown  to  Ladysmith, 
Steevens  had  a  remarkable  gift  of  seizing  the  salient  facts  and 
principal  characteristics  in  anything  he  wished  to  describe,  and 
putting  them  in  a  vivid  and  readable  way.  His  early  death 
removed  an  interesting  personality  in  English  journalism. 

STBFANIB.  Basso  Naxbok,  or  Chuwaha,  a  lake  of  East 
Africa,  lying  in  37"  £.,  between  4^35'  and  5**  N.,  and  measuring 
some  40  m.  by  15.  It  is  the  southernmost  and  lowest  (1880  ft.) 
of  a  series  of  lakes  which  lie  in  what  appears  to  be  a  north-easterly 
continuation  of  the  great  East  African  rift  valley,  although  this 
loses  its  clearly  marked  character  in  about  3**  N.  There  is,  how- 
ever, a  well  defined  watershed  extending  from  the  hills  east  of 
Stefanie  to  the  Harrar  range.  The  character  of  the  lake,  which 
has  no  outlet,  varies  greatly  according  to  the  amotmt  of  water 
brought  down  by  its  princiftal  feeder,  the  Dulei,  which  enters 
at  its  north  end,  being  there  a  fairly  rapid  stream  50  yds.  wide 
and  3I  ft.  deep.  At  low  water  the  western  part  of  the  lake  is 
dry.  The  Duki,  which  rises  north  of  6"  N.,  is  joined  in  about 
36**  55'  £.,  5"  8'  N.  by  the  Galana  Sagan  or  Galana  Amara.  The 
Sagan  in  times  of  flood  receives  the  overflow  of  the  next  lake  in 
the  series,  Chambo  or  Ganjule,  which  lies,  at  a  height  of  3460  ft., 
70  m.  north-north-east  of  Stefanie,  Chambo  in  turn  receives 
the  waters  of  a  larger  lake — ^Abal,  Abaya,  Pagade  or  Regina 
Margherita — throu^  the  river  Walo,  across  a  plain  only  a  m. 
wide.  Abai  lies  4aoo  ft.  above  the  sea,  is  45  m.  long  and  x8  m. 
across  at  its  greatest  width.  It  is  cut  by  38^  £.  There  are  a 
number  of  isluids  on  the  lake.  AU  the  lakes  of  the  series  are 
shut  in  by  high  mountains,  those  surrounding  Lake  Abai,  to- 
gether with  the  islands  with  which  its  surface  is  broken,  being 
clothed  with  luxuriant  vegetation.  The  chief  feeder  of  Abai, 
the  Bilate,  rises  in  about  S**  N.  North-east  of  Abai  are  several 
smaller  lakes  unconnected  with  the  more  southerly  system. 


Lake  Stefanie  was  discovered  by  Count  Samuel  Teleki  in 
z88i,  and  has  since,  with  others  of  the  series,  been  explored  by 
Donaldson  Smith,  V.  Bottego,  M.  S*  Welby,  Oscar  Neumann 
and  others.  J.  J.  Harrison  in  1899  found  the  lake  quite  dried 
up,  and  two  years  later  Count  Wickenburg  found  water  only  in 
the  northern  part.  An  agreement  of  1907  with  Great  Britain 
recognized  the  lake  as  within  the  Abyssinian  Empire. 

See  Geographical  Journal  (Sept.  1896,  Sept.  and  Dec.  1900,  Sept. 
rooi,  Oct.  1902).  L.  von  Hdhnel,  Diuovery  of  Lakes  RuddJ  and 
Stefanie  (London,  1894):  L.  Vannutelli  and  C.  Citcrni.  L'Omo 
(Milan,  1899} ;  British  War  Office  map,  Africa,  sheet  79. 

STEFFANI,  AQ08TIN0  (1653-X738),  Italian  ecclesiastic, 
diplomatist  and  musical  composer,  was  bom  at  Castelfranco 
on  the  asth  of  July  1653.  At  a  very  early  age  he  was  admitted 
as  a  chorister  at  St  Mark's,  Venice.  In  1667  the  beauty  of  his 
voice  attracted  the  attention  of  Count  Tattenbach,  by  whom  he 
was  taken  to  Munich,  where  his  education  was  completed  at  the 
expense  of  Ferdinand  Maria,  elector  of  Bavaria,  who  appointed 
him  "  ChurfOrstlicher  Kammer-  und  Hofmusikus  "  and  granted 
him  a  liberal  salary.  After  receiving  instruction  from  Johann 
Kaspar  Kerl,  in  whose  charge  he  lived,  he  was  sent  in  16/3  to 
study  in  Rome,  where  Ercole  Bemabei  was  his  master,  and  among 
other  works  he  composed  six  motets,  the  original  manuscripts 
of  which  are  now  in  the  FitzwiUiam  Museum  at  Cambridge. 
On  his  return  to  Munich  in  1674  he  published  his  first  work, 
Psahnodia  vespertina,  a  part  of  which  was  reprinted  in  Martini's 
Saggio  di  contrappunto  in  1674.  In  1675  he  was  appointed 
court  organist.  The  date  when  he  was  ordained  priest,  with 
the  title  of  Abbate  of  Lepsing,  is  not  precisely  known.  His 
ecclesiastical  status  did  not  prevent  hinf  from  turning  his  atten- 
tion to  the  stage,  for  which,  at  different  periods  of  his  life,  he 
composed  work  which  undoubtedly  exercised  a  potent  influence 
upon  the  dramatic  music  of  the  period.  Of  his  first  opera,  Marco 
Aurelio,  written  for  the  carnival  and  produced  at  Munich  in 
X  68x ,  the  only  copy  known  to  exist  isa  manuscript  score  preserved 
in  the  royal  library  at  Buckingham  Palace.  It  was  followed 
by  Solone  in  1685,  by  Audacia  e  rispeUo,  prerogtaive  d*amore 
and  Serrio  TuUio  in  x686,  by  Alarico  in  1687,  and  by  Niobe  in 
x688;  but  of  these  works  no  trace  can  now  be  discovered.  Not- 
withstanding the  favour  shown  to  him  by  the  elector  Maximilian 
Emanuel,  he  accepted  in  x688  the  appointment  of  Kapellmeister 
at  the  court  of  Hanover,  where  he  speedily  improved  an  acquaint- 
ance dating  from  x68x  with  Ernest  Augustus,  duke  of  Bruns- 
wick-Luneburg  (afterwards  elector  of  Hanover),  winning  also 
a  pleasant  footing  with  the  duchess  Sophia  Charlotte  (afterwards 
eiectress  of  Brandenburg),  the  philosopher  Leibnitz,  the  Abbate 
Ortensio  Mauro,  and  many  men  of  letters  and  intelligence,  and 
where,  in  X7X0,  he  showed  great  kindness  to  Handel,  who  was 
then  just  entering  upon  his  glorious  career.  He  inaugurated 
a  long  series  of  triumphs  in  Hanover  by  composing,  for  the 
opening  of  the  new  opera  house  in  1689,  an  opera  called  Enrico 
il  Leone,  which  was  produced  with  extraordinary  splendour 
and  achieved  an  immense  reputation.  For  the  same  theatre  he 
composed  La  LoUa  d* Ercole  con  Achillea  in  X689,  La  Superbia 
d'Alessandro  in  1690,  Orlando  generoso  in  1691,  Le  Rivali  con- 
cordi  in  1692,  La  Libertd  contenta  in  1693,  /  Trionfi  dd  fato 
and  /  Baccanali  in  X695,  and  Briseide  in  1696.  The  libretto 
of  Briseide  is  by  Palmieri.  Those  of  most  if  not  all  the  others 
are  by  the  Abbate  Mauro.  The  scores  are  preserved  at  Buck- 
ingham Palace,  where,  in  company  with  five  volumes  of  songs 
and  three  of  duets,  they  form  part  of  the  collection  brought  to 
England  by  the  elector  of  Hanover  in  17 14.  But  it  was  not 
only  as  a  musician  that  Steffani  distinguished  himself  in  his  new 
home.  The  elevation  of  Ernest  Augustus  to  the  electorate  in 
1692  led  to  difficulties,  for  the  arrangement  of  which  it  was 
necessary  that  an  ambassador  should  visit  the  various  German 
courts,  armed  with  a  considerable  amount  of  diplomatic  power. 
The  accomplished  abbate  was  sent  on  this  delicate  mission  in 
X696,  with  the  title  of  envoy  extraordinary,  and  be  fulfilled  his 
difficult  task  so  well  that  Pope  Innocent  XI.,  in  recognition  of 
certain  privileges  he  had  secured  for  the  Hanoverian  Catholics, 
consecrated  him  bishop  of  Spiga  in  the  Spanish  West  Indies. 
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In  1698  he  was  sent  as  ambassador  to  Brussels,  and  after  the 
death  of  Ernest  Augustus  in  the  same  year  be  entered  the  service 
of  the  elector  palatine,  John  William,  at  Diisseldorf,  where  he 
held  the  offices  of  privy  councillor  and  protonotary  of  the  holy 
see.  Invested  with  these  high  honours,  Steffani  could  scarcely 
continue  to  produce  dramatic  compositions  in  public  without 
grievous  breach  of  etiquette.  But  his  genius  was  too  importun> 
ate  to  submit  to  repression;  and  in  1709  he  ingeniously  avoided 
the  difficulty  by  producing  two  new  operas — Enea  at  Hanover 
and  TassUone  at  Diisseldorf — in  the  name  of  his  secretary  and 
amanuensis  Gregorio  Piva,  whose  signature  is  attached  to  the 
scores  preserved  at  Buckingham  Palace.  Another  score — that 
of  Arminio — ^in  the  same  collection,  dated  Diisseldorf,  1707, 
and  evidently  the  work  of  Steffani,  bears  no  composer's  name. 

Ste£Fani  did  not  accompany  the  elector  George  to  England; 
but  in  1734  the  Academy  of  Antient  Musick  in  London  elected 
him  its  honorary  president  for  life;  and  in  return  for  the  com- 
pliment he  sent  the  association  a  magnificent  Stabal  Mater,  for 
six  voices  and  orchestra,  and  three  fine  madrigals.  The  manu- 
scripts of  these  are  still  in  existence,  and  the  British  Museum 
possesses  a  very  fine  Confitebcr,  for  three  voices  and  orchestra, 
of  about  the  same  period.  All  these  compositions  are  very  much . 
in  advance  of  the  age  in  which  they  were  written;  and  in  his 
operas  Steilani  shows  an  appreciation  of  the  demands  of  the 
stage  very  remarkable  indeed  at  a  period  at  which  the  musical 
drama  was  gradually  approaching  the  character  of  a  merely  formal 
concert,  with  scenery  and  dresses.  But  for  the  manuscripts  at 
Buckingham  Palace  these  operas  would  be  utterly  imknown; 
but  Steflani  will  never  cease  to  be  remembered  by  his  beautiful 
chamber-duets,  which,  like  those  of  his  contemporary  Carlo 
Maria  Clan  (1669-1745),  are  chiefly  written  in  the  form  of 
cantatas  for  two  voices,  accompanied  by  a  fibred  bass.  The 
British  Museum  (Add.  MSS.  5055  seq.)  possesses  more  than  a 
hundred  of  these  charming  compositions,  some  of  which  were 
published  at  Munich  in  1679.  Steffani  visited  Italy  for  the  last 
time  in  1727,  in  which  year  Handel,  who  always  gratefully 
remembered  the  kindness  he  had  received  from  him  at  Hanover, 
once  more  met  him  at  the  palace  of  Cardinal  Ottoboni  in  Rome. 
This  was  the  last  time  the  two  composers  were  destined  to  meet. 
Steffani  returned  soon  afterwards  to  Hanover,  and  died  on'  the 
1 3th  of  February  1728  while  engaged  in  the  transaction  of  some 
diplomatic  business  at  Frankfort, 

Steflfani  stands  somewhat  apart  from  contemporary  Italian 
composers  (e.g.  Alessandro  Scarlatti)  in  his  mastery  of  instru- 
mental forms.  His  opera  overtures,  &c.,  show  a  remarkable 
combination  of  Italian  suavity  with  a  logical  conciseness  of 
construction  which  is  due  to  French  influence.  In  vocal  music 
he  is  certainly  inferior  to  Scarlatti,  and  none  of  his  famous  duets, 
despite  their  charm,  can  compare  for  seriousness  of  intention 
with  the  Sicilian's  master's  chamber-cantatas.  His  instru- 
mental music,  however,  is  historically  important  as  a  factor 
in  the  artistic  development  of  HandeL 

8TBFFENS,  HENRIK  (1773-1845),  German  philosopher, 
scientist  and  pdlet,  of  Norwegian  extraction,  was  bom  on  the 
and  of  May  1773  at  Stavanger,  and  died  in  Berlin  on  the  X3th 
of  February  1845.  At  the  age  of  fourteen  he  went  with  his 
parents  to  Copenhagen,  where  he  studied  theology  and  natural 
science.  In  1796  he  lectured  at  Kiel,  and  a  year  later  went  to 
Jena  to  study  the  natural  philosophy  of  Schelling.  He  went 
to  Freiberg  in  x8oo,  and  there  came  under  the  influence  of 
Werner.  After  two  years  he  returned  to  Copenhagen,  but  his 
lectures  excited  so  much  disapproval  that  he  took  a  professor- 
ship at  Halle  in  1804.  During  the  War  of  Liberation  he  served 
as  a  vdunteer  in  the  cause  of  freedom,  and  was  present  at  the 
capture  of  Paris.  From  x8ix  he  was  professor  of  physics  at 
Breslau  until  1832,  when  he  accepted  an  invitation  to  Berlin. 
Steffens  was  one  of  the  so-called  Philosophers  of  Nature,  a  friend 
and  adherent  of  Schelling  and  Schleiermacher.  More  than  either 
of  these  two  thinkers  he  was  acquainted  with  the  discoveries 
of  modem  science,  and  was  thus  enabled  to  correct  or  modify 
the  highly  imaginative  speculations  of  Schelling.  He  held  that, 
throughout  the  scheme  of  nature  and  intellectual  life,  the  main 


principle  is  Individualization.  Atf  organisms  rise  ki^ier  is  the 
scale  of  development,  the  sharper  and  more  dblinct  tMrcome  tkdr 
outlines,  the  more  definite  their  individualities.  This  priodpie 
he  endeavoured  to  deduce  from  his  knowledge  of  geoio^, 
in  contrast  to  Lorenx  Oken,  who  developed  the  same  tbcor? 
on  biological  grounds.  The  influence  of  his  views  was  co*)- 
siderable.  Not  only  did  Schelling  and  Schleiermacher  moccf 
their  theories  in  deference  to  his  scientific  deductions,  Isi 
the  intellectual  life  of  his  contemporaries  was  consaderaihy 
affected.  His  lectures  in  Copenhagen  in  1802  were  atter^drd 
by  many  leading  Danish  thinkers,  such  as  Oehlenschligcr  acd 
Gmndtvig.  Schleiermacher  was  so  much  struck  by  lixs 
excellence  that  he  endeavoured,  unsuccessfully,  to  obtain  k: 
Steffens  a  chair  in  the  new  Berlin  University  in  1804,  in  ordfr 
that  his  own  ethical  teachings  should  be  supported  in  the 
scientific  department. 

His  chief  scientific  and  philosophical  works  are:  B^ilrdse  r«r 
innem  NoiurgeschickU  der  Erde  (1801);  Crun^u^  der  pk^i. 
Naturwissensckafi'  (1806);  Antkrepolagit  (1834).  He  wmt  ako 
Ueber  die  Idu  aer  UniversiUUen  (1835).  and  Veber  pkeiwu  Vtr^*- 
duHgen  auf  UniversilAten  (1835):  works  on  religious  subirrtx 
Kankatureu  des  Heiligsten  (1819-1821);  Wie  iik  wteder  LMtknzvr 
wurde  und  was  mir  das  Luiherium  ist  (1831) ;  Von  der  faUchtu  The*- 
iogie  und  dent  wakren  Clauben  (new  cd.,  1831);  ooeticat  worb, 
Dte  FamUien  Walsetk  und  Leitk  (1827):  Die  tier  Norveger  (1^2$'; 
Malcolm  (1831),  collected  in  1837  under  the  title  oC  NooeUen.  IXrrf 
the  last  five  years  of  his  life  be  wrote  an  autobioeraphy,  Woi  &« 
erlebte,  and  after  his  death  was  published  Nackgdasseme  Schn'u'n 
(1846).  SteeTietxen,Zur  ErinneruHgan  Suffensi  Fexeraen,  HemnM 
Sufens  (Ger.  trans.,  1884);  Dilthey,  Uben  ScUeiermackers, 

8TBIBBLT,  DANIEL .  (c.  1764-1823),  German  pianist  sad 
composer,  was  bora  at  the  earliest  in  1764  or  1765  in  BcrLs. 
He  was  indebted  to  the  crown  prince  Frederick  WHliam  Ux 
his  musical  education.  Very  little  is  known  of  his  artistic  M^ 
before  1790,  when  he  settled  in  Paris  and  attained  great  popu- 
larity as  a  virtuoso  by  means  of  a  pianoforte  sonata  called  U 
Coquette,  which  he  composed  for  Queen  Marie  Antoinette,  ks 
dramatic  opera  entitled  Romio  et  Juliette,  produced  at  tke 
Thd&tre  Feydeau  in  2793,  was  equally  successfuL  In  1746 
Steibelt  removed  to  London,  where  his  pianoforte-playir^ 
attracted  great  attention.  In  X79S  he  produced  his  coaceno 
(No.  3,  in  E  flat)  containing  the  famous  "  Stom  Rondo  "—a 
work  that  ensured  his  popularity.  In  the  following  year 
Steibelt  started  on  a  professional  tour  in  Germany;  and.  afrrr 
playing  with  some  success  in  Hamburg,  Dresden,  Prague  2fid 
Berlin,  he  arrived  in  May  1800  at  Vienna,  where  be  challcr^ 
Beethoven  to  a  trial  of  skilL  His  discomfiture  was  coicpitte 
and  he  retired  to  Paris.  During  the  next  eight  years  be  ltvt4 
alternately  in  that  dty  and  in  London.  In  x8o8  he  was  inx-itri 
by  the  emperor  Alexander  to  St  Petersburg,  succeeding  Boi  .• 
dieu  as  director  of  the  royal  opera  in  181 1.  Here  he  rc^iti 
in  the  enjoyment  of  a  lucrative  appointment  tmtil  his  deaih 
on  the  30th  of  September  1823. 

Besides  his  dramatic  music,  Steibelt  left  behind  him  an  eccr- 
mous  number  of  compositions  for  the  pianoforte.  His  pla>Tr^'. 
though  brilliant,  was  wanting  in  the  higher  qualities  vt^c 
characterized  that  of  his  contemporaries,  John  Cramer  ari 
Muxio  Clementi;  but  he  was  gifted  with  talents  of  a  hi^  order. 
and  the  reputation  he  enjoyed  was  fully  deserved. 

STEIN,  CHARLOTTE  VON  (1742-1827),  the  friend  of  Goeihr. 
was  bom  at  Weimar  on  the  35th  of  December  1742.  the  c.Mes: 
daughter  of  the  Hofmarschall  (master  of  the  ceremonies)  ^xs 
Schardt.  She  became  in  her  sixteenth  year  lady-in-waiting  10  the 
duchess  Anna  Amalia,  the  accomplished  mother  of  Duke  K^H 
August  of  Saxe-Weimar.  In  1764  she  married  Fretherr  fnci- 
rich  von  Stein,  master  of  the  horse  to  the  duke,  and  seven  ck:^ 
dren  were  the  issue  of  the  union.  Goethe,  who  anived  in  \Vei=ur 
in  X775,  was  soon  captivated  by  the  charm  of  this  lady,  his  scrkr 
by  seven  years,  and  the  Seelenbund  (union  of  souls)  tfttey  forroJ 
exercised  a  furthering  and  ennobling  influeiKe  upon  Goc'Jc ; 
life  and  work.  For  more  than  ten  years  Charlotte  voa  Stes 
was  his  constant  companion,  and  by  her  bright  and  genial  nzv-se 
and  friendship  she  stimulated  his  efforts  and  assuaged  his  cixn. 
On  Goethe's  return  from  Italy  in  1788  the  previous  iatisaie 
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relations  between  them  were  relaxed,  and  the  poet's  connexion 
with  Christiane  Vulpius  still  further  estranged  them.  Char- 
lotte's jealousy  and  indignation  at  first  knew  no  bounds,  and 
it  was  only  by  slow  degrees  that  friendship  was  restored. 
Charlotte  von  Stein  was  also  intimate  with  Schiller  and  his 
wife,  and  numerous  interesting  letters  from  her  are  to  be  found 
in  CkarloUe  ton  Schiller  und  ihre  Freunde  (voL  ii.,  x86a).  She 
became  a  widow  in  1793,  but  continued  to  live  at  Weimar  until 
her  death  there  on  the  6th  of  January  1827. 

Goethe's  letters  to  Frau  von  Stein  form  one  erf  the  most  interest- 
ing volumes  of  the  poet's  correspondence.  Her  own  letters  addressed 
to  him  were  returned  to  her  at  her  request  and  destroyed  shortly 
before  her  death.  A  prose  tragedy,  Dtdo,  written  by  her  in  1792 
(published  186;^),  is  of  little  poetical  value. 

Goethe's  Briefe  an  Frau  von  Stein  aus  den  Jakren  1776-1820 
were  edited  by  A.  Schdll  (3  vols..  1848-1851 ;  and  ed.  by  W.  Fielits. 
1883-1885;  3rd  ed..  by  J.  Wahle.  1900).  See  H.  DQntzer,  CharloUe 
von  Stein  \2  vols.,  1874) ;  id.,  CharloUe  von  Sletn  und  Corona  Schrdler 
(1876):  G.  H.  Calvert.  CharloUe  von  Stein  (Boston  and  New  York. 
1877);  and  A.  Sauer.  Frauenbilder  aus  der  BllUezeit  der  deutschen 
Literatur  (1885);  W..  Bode.  CharlotU  von  Stein  (1910). 

STEIN,  HBINRICH  FRIEDRICH  KARL,  Bason  voif  und 
zuu  (1757-1831),  German  statesman,  was  bom  at  the  family 
estate  near  Nassau,  on  the  26th  of  October  1757.  He  was  the 
ninth  child  of  Karl  Philipp,  Freiherr  vom  Stein;  the  maiden  name 
of  his  mother  was  von  Simmem.  His  father  was  a  man  of  stern 
and  irritable  temperament,  which  his  far  more  famous  son 
inherited,  with  the  addition  of  intellectual  gifts  which  the  father 
entirely  lacked.  The  family  belonged  to  the  order  of  imperial 
knights  of  the  Holy  Roman  Empire,  who  occupied  a  middle 
position  between  sovereign  princes  and  subjects  of  the  empire. 
They  owned  their  own  domains  and  owed  allegiance  only  to  the 
emperor,  but  had  no  votes  for  the  diet.  In  his  old  age  he  ex- 
pressed his  gratitude  to  his  parents  for  "  the  influence  of  their 
religious  and  truly  German  and  knightly  example."  He  added, 
"  My  view  of  the  world  and  of  human  affairs  I  gathered  as  a 
boy  and  youth,  in  the  solitude  of  a  country  life,  from  ancient 
and  modem  history,  and  in  particular  I  was  attracted  by  the 
incidents  of  the  eventful  history  of  England."  The  influence  of 
English  ideas,  which  was  so  potent  a  factor  in  the  lives  of  Vol- 
taire, Rousseau,  Talleyrand  and  many  others  in  the  i8th  ttntury, 
was  therefore  potently  operative  in  the  early  career  of  Stein. 
He  does  not  seem  to  have  gone  to  any  school;  but  in  1773  he 
went  with  a  private  tutor  to  the  university  of  Gdttingen  in 
Hanover,  where  he  studied  jurispmdence,  but  also  found  time  to 
pursue  his  studies  in  English  history  and  politics,  whereby,  as 
he  wrote,  "  my  predilection  for  that  nation  was  confirmed." 
In  1777  he  left  Gdttingen  and  proceeded  to  Wetzlar,  the  legal 
centre  of  the  Holy  Roman  Empire,  in  order  to  see  the  working 
of  its  institutions  and  thereby  prepare  himself  for  the  career 
of  the  law.  Next,  after  a  stay  at  each  of  the  chief  South  German 
capitals,  he  settled  at  Regensburg  (Ratisbon)  in  order  to  observe 
the  methods  of  the  Imperial  diet.  In  1779  he  went  to  Vienna, 
gave  himself  up  to  the  gay  life  of  that  capital,  and  then  pro- 
ceeded to  Berlin  early  in  1780. 

There  his  admiration  for  Frederick  the  Great,  together  with 
his  distaste  for  the  pettiness  of  the  legal  procedure  at  Wetzlar, 
impelled  him  to  take  service  under  the  Prussian  monarch.  He 
was  fortunate  in  gaining  an  appointment  in  the  department 
of  mines  and  manufactures,  for  at  the  head  of  this  office  was  an 
able  and  intelligent  administrator,  Heinitz.  who  helped  him  to 
master  the  principles  of  economics  and  civil  government.  In 
June  X785  he  was  sent  for  a  time  as  Prussian  ambassador  to  the 
courts  of  Mainz,  Zweibriicken  and  Darmstadt,  but  he  soon  felt 
a  distaste  for  diplomacy,  and  in  1786-1787  he  was  able  to  indulge 
his  taste  for  travel  by  a  tour  in  EngUind,  where  he  pursued  his 
researches  into  commercial  and  mining  affairs.  In  November 
1787  he  became  Kammerdirektor,  i.e.  director  of  the  board  of 
war  and  domains  for  the  king's  possessions  west  of  the  river 
Weser;  and  in  1796  he  was  appointed  supreme  president  of  all 
the  Westphah'an  chambers  dealing  with  the  commerce  and  mines 
of  those  Prussian  lands.  Among  the  benefits  which  he  conferred 
on  these  districts,  one  of  the  chief  was  the  canalization  of  the 
liver  Ruhr,  which  thenceforth  became  an  important  outlet  for 


the  coal  of  that  region.  He  also  improved  the  navigation  of  the 
Weser,  and  kept  up  well  the  main  roads  committed  to  his 
care.  On  the  8th  of  June  1793  he  married  the  countess 
Wilhrlmine,  daughter  of  Field  Marshal  Count  Johann  Ludwig 
von  Wallmioden-Gimbom,  a  natural  son  of  King  George  II. 
of  Great  Britain. 

Stein's  early  training,  together  with  the  sternly  practical 
bent  of  his  own  nature,  made  him  completely  impervious  to  the 
enthusiasm  which  the  French  Revolution  had  aroused  in  many 
minds  in  Germany.  He  disliked  its  methods  as  an  intermption 
to  the  otderly  development  of  peoples.  Nevertheless  he  care- 
fully noted  the  new  sources  of  national  strength  which  its 
reforms  called  forth  in  France. 

Meanwhile  Prussia,  after  being  at  war  with  France  during  the 
years  1792-95,  came  to  temis  with  it  at  Basel  in  April  1795,  and 
remained  at  peace  until  x8o6,  though  Austria  and  South  Ger- 
many contimwd  the  straggle  with  France  for  most  of  that  interval. 
Prussia,  however,  lost  rather  than  gained  strength  at  this  time; 
for  Frederick  William  III.,  who  succeeded  the  weak  and  sensual 
Frederick  William  II.  in  November  1797,  was  lacking  in  fore- 
sight, judgment  and  strength  of  character.  He  too  often  allowed 
public  affairs  to  be  warped  by  the  advice  of  secret  and  irrespon- 
sible counsellors,  and  persisted  in  the  policy  of  subservience  to 
France  inaugturated  by  the  treaty  of  Basel.  It  was  under  these 
untoward  circumstances  that  Stein  in  1804  took  office  at  Berlin 
as  minister  of  state  for  trade.  He  soon  felt  constrained  to 
protest  against  the  effects  of  the  Gallophil  poh'cy  of  the  chief 
minister,  Haugwitz,  and  the  evil  influences  which  clogged  the 
administration.  Little,  however,  came  of  Stein's  protests, 
though  they  were  urged  with  his  usual  incisiveness  and  energy. 
Prussian  policy  continued  to  progress  on  the  path  which  led  to 
the  disaster  at  Jena  (Oct.  14, 1806). 

The  king  then  offered  to  Stein  the  portfolio  for  foreign  affairs, 
which  the  minister  declined  to  accept  on  the  ground  of  his 
incompetence  to  manage  that  department  unless  there  was  a 
complete  change  in  the  system  of  government.  The  real  motive 
for  his  refusal  was  that  he  desired  to  see  Hardenberg  take  that 
office  and  effect,  with  his  own  help,  the  necessary  administrative 
changes.  The  lung  refused  to  accept  Hardenberg,  and,  greatly 
irritated  by  Stein's  unusually  outspoken  letters,  dismissed  him 
altogether,  adding  that  he  was  "  a  refractory,  insolent,  obstinate 
and  disobedient  official."  Stein  now  spent  in  retirement  the 
months  during  which  Napoleon  completed  the  ruin  of  Pmssia; 
but  he  saw  Hardenberg  called  to  office  in  April  1807  and  important 
reforms  effected  in  the  cabinet  ^rstcm.  During  the  negotiations 
at  Tilsit,  Napoleon  refused  to  act  with  Hardenberg,  who  there- 
upon retired.  Strange  to  say,  the  French  emperor  at  that  time 
suggested  Stein  as  a  possible  successor.  No  other  strong  man 
was  at  hand  who  could  save  the  ship  of  state;  and  on  the  4th  of 
October  1807  Frederick  William,  utterly  depressed  by  the  terrible 
terms  of  the  treaty  of  Tilsit,  called  Stein  to  office  and  entrusted 
him  with  very  wide  powers. 

Stein  was  now  for  a  time  virtually  dictator  of  the  reduced 
and  nearly  bankrapt  Prassian  state.  The  circumstances  of  the 
time  and  his  own  convictions,  gained  from  study  and  experience, 
led  him  to  press  on  drastic  reforms  in  a  way  which  could  not 
otherwise  have  been  followed.  First  came  the  Edict  of  Emanci- 
pation, issued  at  Memel  on  the  9th  of  October  1807,  which 
abolished  the  institution  of  serfdom  throughout  Pmssia  from  the 
8th  of  October  1810.  All  distinctions  affecting  the  tenure  of 
land  (noble  land,  peasants'  land,  &c.)  were  also  swept  away, 
and  the  principle  of  free  trade  in  land  was  established  forthwith. 
The  same  famous  edict  also  abrogated  all  class  distinctions 
respecting  occupations  and  callings  of  any  and  every  kind,  thus 
striking  another  blow  at  the  caste  system  which  had  been  so 
rigorous  in  Pmssia.  Stein's  next  step  was  to  strengthen  the 
cabinet  by  wise  changes,  too  complicated  to  be  enumerated 
here.  He  also  furthered  the  progress  of  the  military  reforms 
which  are  connected  more  especially  with  the  name  of  Scharo- 
horst  iq.v.);  they  refashioned  the  Pmssian  army  on  modem 
lines,  with  a  reserve  system.  Stein's  efforts  were  directed 
more  towards  civil  affairs;  and  in  this  sphere  he  was  able  to 
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issue  a  measure  of  municipal  reform  (Nov.  19,  x8o8)  whicfa 
granted  local  self-government  on  enlightened  yet  practical  lines 
to  all  Prussian  towns,  and  even  to  aJl  villages  possessing  more 
than  800  inhabitants. 

Shortly  afterwards  the  reformer  had  to  flee  from  Prussia. 
In  August  x8o8  the  French  agents  who  swarmed  throughout 
the  land,  had  seized  one  of  his  letters,  in  which  he  spoke  of  his 
hope  that  G^many  would  soon  be  ready  for  a  national  rising 
like  that  of  Spain.  On  the  xoth  of  September  Napoleon  gave 
orders  that  Stein's  property  in  the  new  kingdom  of  Westphalia 
should  be  confiscated,  and  he  likewise  put  pressure  on  Frederick 
William  to  dismiss  him.  The  king  evaded  compliance;  but  the 
French  emperor,  on  entering  Madrid  in  triumph,  declared 
(December  x6)  le  nommi  Stein  to  be  an  enemy  of  France 
and  the  Confederation  of  the  Rhine;  and  ordered  the  confisca- 
tion of  all  his  property  in  the  Confederation.  Stein  saw  that 
his  life  was  in  danger  and  fled  from  Berlin  (Jan.  5,  1809). 
Thanks  to  the  help  of  his  former  colleague,  Count  Friedrich 
Wilhelm  von  Reden,  who  gave  him  an  asylum  in  his  castle  in 
the  Riesengebirge,  he  succeeded  in  crossing  the  frontier  into 
Bohemia. 

For  three  years  he  lived  in  the  Austrian  Empire,  generaUy  at 
BHinn;  but  in  May  1813  he  received  an  invitation  from  the 
emperor  Alexander  I.  to  visit  St  Petersburg,  seeing  that  Austria 
was  certain  to  range  herself  on  the  side  of  France  in  the  forth- 
coming Franco-Russian  War.  At  the  crisis  of  that  struggle 
Stein  may  have  been  one  of  the  influences  which  kept  the  tsar 
determined  never  to  treat  with  Napoleon.  When  the  miserable 
remains  of  the  Grand  Army  reeled  back  into  Prussia  at  the 
dose  of  the  year.  Stein  urged  the  Russian  emperor  to  go  on  and 
free  Europe  from  the  French  domination. 

Events  now  brought  Stein  rapidly  to  the  front.  On  the 
30th  of  December  x8ia  the  Prussian  general  Yordc  signed  at 
Tauroggen  a  convention  with  the  Russian  general  Diebich  for 
neutralization  of  the  Prussian  corps  at  and  near  Tilsit,  and  for 
the  free  passage  of  the  Russians  through  that,  part  of  the  king's 
dominions.  The  Russian  emperor  thaeupon  requested  Stein 
to  act  as  provisional  administrator  of  the  provinces  of  East  and 
West  Prussia.  In  that  capacity  he  convened  an  assembly  of 
representatives  of  the  local  estates,  which  on  the  5th  of  February 
18x3  ordaed  the  establishment  of  a  militia  (Landwekr),  a  militia 
reserve  and  a  final  levy  (Landsturm).  The  energy  which  Stein 
infused  into  all  around  him  contributed  not  a  little  to  this  impor- 
tant decision,  which  pushed  on  the  king's  govenmient  to  more 
decided  action  than  at  that  time  seemed  possible.  Stein  now 
went  to  Breslau,  whithtr  the  king  of  Prussia  had  proceeded; 
but  the  annoyance  which  Frederick  William  felt  at  his  irregular 
action  lessened  his  influence.  The  treaty  of  Kalisch  between 
Russia  and  Prussia  cannot  be  claimed  as  due  to  his  actions, 
which  trtre  reprehended  in  court  circles  as  those  of  a  fanatic. 
At  that  time  the  great  patriot  fell  ill  of  a  fever  and  complained 
of  total  neglect  by  the  king  and  court.  He  recovered,  however, 
in  time  to  take  part  in  the  drafting  of  a  Russo-Prussian  con- 
vention (March  xg,  X813)  respecting  the  administration  of  the 
districts  which  should  be  delivered  from  French  occupation. 
During  the  varying  phases  of  the  campaign  of  x8x3  Stein  con- 
tinued to  urge  the  need  of  war  d  ouirance  against  Napoleon. 
The  Allies,  after  the  entry  of  England  and  Austria  into  the  coali- 
tion, conferred  on  Stein  the  important  duties  of  superintending 
the  administration  of  the  liberated  territories.  After  the  great 
battle  of  Leipzig  (Oct.  16-19,  x^ij)  Stein  entered  that  city  the 
day  after  its  occupation  by  the  Allies  and  thus  expressed 
his  feelings  on  the  fall  of  Napoleon's  domination:  "There 
it  h'es,  then,  the  monstrous  fabric  cemented  by  the  blood  and 
tears  of  so  many  millions  and  reared  by  an  insane  and  accursed 
tyranny.  From  one  end  of  Germany  to  the  other  we  may  venture 
to  say  aloud  that  Napoleon  is  a  villain  and  the  enemy  of  the 
human  race." 

He  now  desired  to  see  Germany  reconstituted  as  a  nation, 
in  a  union  which  should  be  at  once  strong  for  purposes  of  defence 
and  founded  on  constitutional  principles.  His  statesmanlike 
projecu  were  foiled,  partly  by  the  short-sightedness  of  German 


rulers  and  statesmen,  but  abo  by  the  craft  wheKcbj  tbe  Asbka 
statesman  Mettcmich  (q.v.)  gained  the  allianfr  of  the  lulcn 
of  south  and  central  Gennany  for  his  emptxe,  on  the  UBder- 
standing  that  they  were  to  retain  their  ok!  govemisg  po«v 
unimpaired.  Thus  it  was  in  vain  that  Stein,  during  tbe  cocfica 
of  Vienna,  pressed  for  an  effective  union  of  the  Gcfman  v^opk. 
Austria  and  the  secondary  German  states  resisted  aH  pfqposels 
in  this  direction;  and  Stein  Uamed  the  Prussian  fhafwrflfiT 
Hardenberg  for  betraying  an  indefiniteness  of  poxpose  wbck 
probably  resulted  from  the  same  unfortunate  defect  ia  Fredaki 
William  of  Prussia.  Stein  shared  in  the  desire  of  all  PrasBu 
statesmen  at  that  time  to  have  Saxony  whoOy  abncbed  ia 
their  kingdom.  In  that,  as  in  other  matters^  be  was  doomed  la 
disappointment.  On  the  34th  of  May  x8i  5  he  sent  to  his  pams, 
the  emperor  ^exanda,  a  detailed  criticism  of  the  fedcxal  azra^e- 
ments  proposed  for  Germany,  showing  that  they  fulfilled  not  ose 
of  the  requirements  for  real  union  and  constitutional  govem- 
ment  whidi  had  been  s6  loudly  demanded  by  the  Gcxmaa  peopfe 
during  the  strugi^  of  18x3. 

The  remainder  of  Stein's  career  most  be  briefly  ^nmiimni 
He  passed  into  retirement  after  the  congress  of 'Vienna,  and  sav 
with  pain  and  disgust  the  postponement  of  tbe  refwcscntaxicc 
system  of  government  which  FrederidL  William  had  pcwuiagd 
to  Prussia  in  May  x8is.  He  refused  to  act  as  Prussian  vept- 
sentative  at  the  Frankfort  diet,  which  he  regarded  as  a  xoee 
travesty  of  the  central  federal  institution  iriiich  he  bad  bopol 
to  see.  By  indirect  means  he  did  what  be  ooold  to  check  the 
violence  of  political  reaction,  but  he  was  conscious  of  bis 
and  that  fact  embittered  the  later  days  of  a  man  who 
intensely  proud  and  self-assertive.  His  chief  interest  was  ia  the 
study  of  history,  and  in  x8x8-i830  he  worked  baxd  to  »f»t>SA 
the  society  for  the  encouragement  of  historical  reseaxcb  and  the 
publicatimi  of  the  Monumentc  Cenmcmiae  ktstanca^  of  vhkh 
his  future  biography,  Pertz,  became  the  director.  Stein  ihed 
on  the  a9th  of  June  1831.   He  left  three  dau^^texs. 

In  some  respects  there  has  been  a  tendency  to  magnify  the 
achievements  of  SteiiL  As  usually  happens  witb  men  of  gretf 
force  of  character,  the  woric  of  less  noteworthy  individnals  is 
ascribed  to  the  one  oonunanding  personality.  Thai  was  so  c«a 
during  the  fourteen  months  of  phenomenal  activity,  Octoba 
1807  to  December  x8o8.  More  p»«ti«t«Hng  reicnrdh  bas  diova 
that  the  credit  for  originating  many  of  the  far-nacbing  reforcs 
then  promulgated  must  be  shared  witb  Heinricb  Theodar 
von  Sch5n  and  many  others.^  It  is  now  leoogniaed  that  tbe 
king  himsdf  at  that  time  rendered  unsuspectedly  laixe  servka 
to  the  cause  of  refwm.  A  popular  legend  named  bim  as  the 
founder  of  the  Tugendbund,  an  institution  wbkb  be  aiwajs 
distrusted.  But  when  this  is  granted,  it  still  runains  tine  that 
Stein's  enlightenment,  xnught  into  the  needs  of  tbe  time,  acd 
almost  siqstfhuman  energy,  imparted  to  the  refonn  movement  a 
momentum  which  ensured  its  triumph  at  the  nooat  critical  period 
which  Prussia  or  any  great  European  siate  passed  tbrongji  ia  t^ 
X9th  omtury.  All  his  contemporaries  were  impicsMd,  or  cvb& 
awed  by  the  determination  and  intellectual  power  of  tbis  icoaat- 
able  man.  His  conversation  had  the  effect  of  calling  out  aS 
the  powers  of  his  interlocutors.  "A  convenation  with  \Bn 
(wrote  Vamhagen  von  Ense)  was  a  continual  contest,  a  ffwrt"--**^ 
danger."  -  This  mental  pugnacity  sometimes  degenerated  ii^ 
rudeness;  and  on  several  occasions  his  impetuosity  led  laa  t» 
take  false  steps.  Still,  mhcti  we  take  into  oonsideracioB  the 
magnitude  of  his  achievements;  when  we  recollect  that  in  xSoS  k 
intended  his  municipal  reform  to  serve  as  the  foondatioe  itf 
free  institutions-  for  the  Prussian  provinces,  and  tbereafter  fcr 
the  whole  kingdom;  when  we  realize  the  grandeur  of  bis  scheaa 
in  X813-X815  for  the  union  of  the  Gerinan  people  in  a  feddsl 

*  Thus  SchGn'a  memorandum  on  the  abolition  of  aerfdoia 
basis  of  the  law  of  emancipation ;  and  .Stein'a  PMHstku  T* 
was  also  baaed  on  a  draft  by  SchAn.  Sch6a  waa  bom  m  I77S 
entered  the  Prussian  civil  service  in  1793,  and  ■ntif  niii  iiitj  heU 
various  high  ministerial  appointments.  He  was  made  r»fl*^ 
iBurgfraf)  of  M^rienbur]^  on  nis  retirement  in  184a,  and  died  ia  i^ 
The  sliare  claimed  by  hua  in  Stein's  refom 
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Bystem  which  would  combine  itnnglb  with  politital  liberty — 
«e  ihAll  find  it  difficult  to  overrate  the  iraportance  ot  hii  coatii' 
buiioa  10  the  solulioa  of  the  most  complei  politiol  piohlBn  ot 
modem  limes. 

The  chief  authority  on  Stein  !•  the  biography  by  G,  H.  I^ti 
(6  VDla.,  IS49-1BJJ),  but  few  Eniliah  naden  will  find  the  need  of 
Kujig  beyDod  the  admirable  L^t  iif  Slein,  by  Sir  John  Sceley 
u  vols.,  Cambridge,  T87S),  which  contairv  a  fulf  hibtiognphy. 
"nKse  work!  are  corrected  at  a  few  pointa  by  Mai  t^hmann'i 


STEIN  RR,  JAKOB  (1796-1863),  Swbs  mathuntticiaD,  waa 
bom  on  the  iSth  of  Much  1796  at  the  >dllige  of  Utieadorf 
(canton  Bern).  Ac  dgblcen  he  became  1  pupQ  o(  Heiniich 
Pataloid,  and  afterwards  itudied  at  Heidelbos.  Thence  he 
went  lo  Beilin,  eatoing  a  livelihood  there,  ai  in  Heidelbeix,  by 
giving  private  lasotu.  Here  he  became  acquainted  with  A.  L. 
Ctdle,  who,  encouraged  by  bis  ability  and  by  that  of  N.  H. 
Abel,  then  also  slaying  at  Berlin,  founded  hi*  famous  Jenmai 
{1S16).  Afiet  Steicei'i  publication  (1831}  of  his  Syilemali«)it 
EitltndidMiiini  he  received,  through  Jacobi'i  eiertiona,  who  was 
Ihea  pRifasar  at  Kfinigibeig,  aa  hononry  degree  of  that 
univenily;  and  through  the  Infiueoce  of  G.  J.  JacobI  and  of  the 
brother!  Aleiander  and  Wilhelm  von  Humboldt  a  new  chair 
of  geomelry  was  founded  for  him  at  Berlin  (1S34).  Thia  he 
occupied  till  his  death,  which  took  place  in  Bern  on  the  lit  of 
April  t863. 

Steinet's  mathematical  work  was  confined  to  geometry. 
This  he  treated  synthetiolly,  to  the  total  eidurion  of  analyiis, 
which  he  hated,  and  he  is  said  to  have  cntuldered  it  a  disgrace 
to  synthetical  geometry  if  equal  or  higher  results  were  obtained 
by  analytical  raethoda.  In  his  own  field  he  surpasaed  all  his 
contemporaries,  ffis  investigations  are  distinguished  by  their 
great  generality,  by  the  fertihly  of  his  resources,  and  by  such  a 
rigour  in  his  proofs  that  he  has  been  considered  the  greatest 
geonwtrical  genius  since  the  time  of  Apollonit 


of  uodem  lyethetic 


which  unfortunately  only  one  volume  appeared         

projected  five,  we  tee  for  the  finrt  timE  the  principle  of  duality 
introduced  from  the  very  beginninE  u  an  immediate  outflow  of 
the  most  fundamental  propertiei  of  the  pLne.  the  line  and  the  point, 
la  a  second  little  volumb  Dit  Hpmdruijhnt  Cnufmcfbrnffi 
auspfilirl  milUItt  itr  mia  Linie  ma  lints  ftiltn  Kriiia  ttiii), 
i;i;.i.j  :.  .k.  >-r^_: 1..  .1. — ,_  „tat  had  been  alrajay 


soon  as  one  circle  is  given  on  the  drawing- paper. 
VorUaaitvn  iber  syndtilisclie  Geomelrie,  publi^Oicd 
il  LdpdBby  C.  F. Gdier  and  H.  Schroeter  m  I8S7; 
a  in.ra  eoiiuin  by  R.  Sturm  was  publidied  in  1887-1*98. 

nuhliSS  in  CrSte'i  JWilnTthe  fim  ^111™™^^^^^"!^^ 
bis  fint  four  papers.  The  most  important  are  those  relating 
to  algebraical  curves  and  surfacen,  especially  the  short  peper 
.4II(niinn(  fumicjkoytm  altfbniKitr  Cunm,  Tliis  contains  only 
results,  and  tnetv  is  no  indicarion  of  rhe  method  by  which  tlTey 
were  i^tained,  so  that,  acconiiiw  to  L.  O.  Heue,  "  thsy  are,  like 
P.  Fermal's  theorenu,  nddles  to  (be  present  and  future  Fenerations." 


1   lynthetk  method.  I 


. nple  elesKnlaty  piepaUDas. 

the  soluIiaB  of  pnblems  which  analylially  ivpiiis  the  calculua 

'  idoiL  but  which  at  the  time  ahogether  r '  ''" 

of  that  calculua.    Conaecled  with  this  la  tbi 


aovat  of  thai  efllculua.    Connected  with  . . 

An<snfn£iiabiHi4«*cU  tbtHet  CfervH,  which 
■opertles  of  pedsb  and  t""l-"— '-"■■  -f  ' 


'^-- '-  papcn  were  collected  and  puM^hed  it 

llrtuaimtut  Wirtt,  I&8l-l8g3)  by  the  Berlin  Acsdei 

See  C  F.  Geiser's  pamphlet  2iiir  &i»(nBif 
(Zurich,  1874). 

ETBINIf ETZ,  KABL  FBIEDIUI;H  TDK  (1796-1S77),  T 
general  field-manhal,  was  bom  at  £isenach  on  the  >7(h  of 
December  1796  and  educated  at  the  cadet  achool  of  Stolp  in 
Pomeranis  from  1807  to  iSii,  in  the  midst  of  the  misety  and 
poverty  caused  by  the  French  occupation.  At  the  outbreak  nt 
tbe  War  of  libetation  he  and  his  elder  brother  made  their  way 
through  the  French  posts  to  Breslau,  where,  in  spile  of  tlieii 
poverty,  they  were  u  once  apptHsted  to  the  army,  the  elder  sa 
ensigo  on  probation,  the  younger  to  the  substantive  raiik  ol 
secDDd  lieutenant  After  a  vain  attempt  to  obtain  a  transfer 
to  the  BlUcher  Hussars,  for  which  ref^ent  he  had  conceived  an 
intense  boyish  adjniralion  when  it  waa  quartered  at  Stolp,  he 
was  ordered  to  report  biinuH  to  York,  who  treated  him  and  the 
other  uHcet^  sent  from  Breslau  with  coldness,  ualU  yi>iuig 
SlPinmeu  asked  "  when  he  wal  to  return  to  the  king  who  had 
sent  him  f"  The  brothen  took  part  in  the  hardest  fighting 
of  the  campaign  of  1813,  the  elder  being  killed  at  Leipaig  and 
the  younger  being  more  than  once  wounded.     The  abort  halt 

education.  In  the  battles  in  France  he  won  the  second  dasi 
of  the  Iron  Cross.  After  the  peace  he  entered  Paris  but  once, 
fearing  lo  infringe  upon  the  ten  ducats  that  he  saved  monlhly 
fmm  his  pay  to  send  to  his  mother,  for  tbe  same  reason  he  held 
aloof  from  the  pleasures  of  his  more  fortunate  comrades.  His 
avoidance  of  youthful  ejicesses  enabled  him  to  overcome  hia 
earlier  bad  holth  and  to  acquire  a  physical  vigour  which  ha 
kept  to  the  end  of  his  long  career  as  a  soldier.  His  character 
as  well  as  his  physique  was  strengthened  by  bis  Spartan  way  of 
life,  but  his  temper  was  naturally  embittered  by  the  drtiunstancea 
which  imposed  this  self-restrainL  His  poverty  and  want  of 
influence  were  the  more  obvious  as  he  was,  shortly  after  the 
wars,  assigned  to  the  ind  Fr»t  Guards,  stationed  in  BerliiL  He 
rigomusly  devoted  >i^i'*«^1*  lo  study  and  to  the  routine  duties 
of  his  profession.  From  i3io  lo  1814  he  studied  with  distinction 
at  the  General  War  Academy,  and  was  at  the  end  of  the  course 
the  topographical  section  of  the  general  staff. 


1  with  h 


X  granted  to  general  slaS  oScen, 


shortly  after  this  his  marriage  to 
of  Ueutenant-General  K.  F.  F.  vc 
only  tempered  his  fierce  and  resentful  state  of  mind,  but  in  a 
measure  improved  bis  material  prospects,  for  his  father-in-law 
was  generous  to  the  young  couple,  and  hll  appointment  as 
captain  at  the  Guard  Landwehr  d^I  at  Potsdam,  near  where 
tbe  general  lived,  brought  them  into  daily  contact.  His  brigade 
cODunander  too,  General  von  Rader,  was  an  eicellcat  soldier,  and 
Sieiuneti  often  spoke  in  later  days  of  the  thorough  training  he 
received  at  his  hands.  After  this  from  about  1830  his  regiment^ 
work  and  bis  proraotian  went  onwitboutiocidentfor  several  years 
in  various  garrisons,  until  in  18311  he  became  major  and  battalion 
commander.  In  this  position  he  bod  many  official  differences 
with  bis  immediate  superiors,  for  he  urged  a  strenuous  war  train- 
ing for  the  troopsj  in  season  and  out  of  season,  too  vigorously 
for  his  more  conservative  comrades,  but  oS  parade  his  relations 
with  all,  thanks  chiefly  to  tbe  social  ^ts  of  his  wife,  were  of 
the  most  pleasant  character.  In  1.848  he  waa  in  command  of  a 
guard  battalion  during  the  disturbances  in  Berlin,  but  was  not 


874 


STEINSCHNEIDER— STELLENBOSCH 


Wu,  AtSdilowig  be  lo  dislLEiguulKdhuiiKLf  tliAtWnngd,  the 
comiiiUKlec-in-chiel,  told  him  Ikil  he  bad  "  dedded  Ok  balile." 
He  diilinguiibed  hiiiucU  agaia  si  DQppd,  and  Pcince  William 
bimwU  decDiato]  him  with  [he  order  fmr  It  miriU  oD  pande. 
Foi  his  ampaigii  Jouiuats  aad  letten  ice  lupplemest  to  UiiiUr 
WoclieiMaii  iot  1S7S.  Os  leluralng  he  wu  eotnuled  wiili  the 
difficult  command  of  IhetroopiatBrandenbiirE  during  the  sitting 
oF  ■  democratic  popular  convtntioa  at  that  place,  and  after  this 
«itb  the  control  of  some  Iroop)  that  were  koown  to  be  affected 
by  the  prevalent  spirit  of  revi^utioD.  At  the  time  of  the  OlmUti- 
BroDueli  incident  of  1^50  he  was  employed  aa  military  governor 
of  Cassel,  and  in  1851,  becoming  mlonel  commandant  of  the 
c»det  acbool  of  BerCn,  he  at  once  set  about  the  reformalion  of 
the  prevailing  Byatcra  of  instruction,  the  def  ecta  of  which  he  had 
openly  condemned  as  early  aa  1810.  Though  more  than  £lty 
yean  of  age.  he  sow  learned  Latin  and  Eogliih  in  order  to  be 
t,  more  competent  instnictor.  In  1S54,  after  foity-one  yean 
of  active  service,  ho  waa  promoted  major-genenL  At  Magde- 
burg,  u  al  Berb'n,  his  reforming  leil  inade  him  many  enemies, 
•nd  In  October  of  this  year  he  sustained  a  loss  which  almost 
unhinged  hit  mind  in  the  death  of  his  youngest  and  only  lur- 
vinng  child,  a  girl  of  twenty-dt.  Fium  Magdeburg  be  mt 
lemaved  to  the  command  of  a  guard  brigade  at  Berlin  (1857), 
and  tbencc  almost  immediately  to  a  divisional  command  in  the 
I.  Corps.  Early  In  1858  he  was  promolcd  lieutenant-general, 
and  for  the  five  years  that  he  heU  this  command  he  devoted 
himself  puticubrly  to  acquiring  knowledge  of  the  cavalry  arm. 
About  18A],  learning  that  von  Bonin,  his  senior  by  date,  but  his 
junior  in  age  and  length  of  service,  was  abaut  to  be  sppoinied  to 
command  the  I.  Corps,  he  mediuiedrelireinent,  but  the  auihori- 

comraander  of  the  TL  Corps,  and  ihonly  afEcrwards,  when  the 
oown  prince  of  Prusaia  took  over  this  post,  commander  of  the 
V.  Corps  at  Posen.  Shortly  after  thia  hii  wife  died.  He  wii 
promoted  general  of  infantry  in  1864,  and  ted  the  V.  Corps  to 
the  war  against  Austria  in  18AA.  This  was  the  chance  of  his 
lifetime.  His  skilful  and  resolute  leadership  was  displayed  in 
his  three  battles,  won  on  three  successive  days,  of  Nachod, 
Skaliti  and  SchwFinschkdel  (see  Sevxn  Weeks'  Wai],  and 
opened  the  way  through  the  mountains  In  spite  of  the  defeat 
of  Steinmetz's  rival  Bonin  al  Traulenau.  In  1867,  in  his  loncU- 
ness,  the  "  Lion  of  Nachod/'  as  he  was  popularly  called,  con- 
tracted a  second  marriage  with  Elisc  von  Kroaigk  (who  after 
his  death  married  Count  Brdhl).  He  was  now,  lor  the  £ist  time 
In  his  life,  a  faiily  wealthy  man,  having  been  awarded  a  money 
giant  for  his  brilliant  services  m  18M.  About  this  time  he 
was  elected  a  member  of  the  North  German  Confederation 
parliament. 
At  the  outbreak  of  the  war  of  1870  Stdnmtti 


the  others  being  led  by  Frince  Frederick  Charles  and  the  crown 
prince.  It  was  not  long  before  serious  differences  srose  between 
Stetnmetz  and  IMnce  Frederick  Charles.  The  former,  em- 
bittered by  a  lifelong  struggle  against  the  Influencca  of  wealth 
and  position,  and  perhaps  somewhat  frill  by  his  successes  in 
1866,  conudered  an  order  to  clear  the  roads  for  the  prince's  army 
as  an  attempt  to  crowd  a  humbler  comrade  out  of  the  fighting 
line,  and  various  incidents  added  day  by  day  to  his  growing 
resentment  until  at  last  on  the  field  of  Cravelolte  (see  Mets 
and  Fkamco-Gekhan  Wak  for  an  account  of  these  quarrels)  he 

alternative  but  to  relieve  him  of  the  command  of  the  I-  Array 
and  to  send  him  home  as  governor-general  of  the  V.  and  VL 
Army  Corps  districts.  In  April  1871  he  was  retired  al  his  own 
request,  but  his  great  services  were  not  forgotten  when  victory 
had  softened  aniraoutes,  and  he  was  promoted  genetal  £eld- 
marshal,  given  a  pension  of  3000  thalers  and  made  a  member 
of  the  upper  chamber.  In  the  spirit  of  loyalty  which  had  guided 
his  whole  career  as  a  soldier  he  made  no  attempt  to  justify  his 
conduct  in  [£70  either  against  the  criticisms  of  the  general  sta^ 
hisloiy  or  against  unofficial  attacks.  His  life  in  retirement 
was  quiet  and  happy,  and  he  retained  his  bodily  health  to  the 


last.  He  died  at  Bad  Landeck  aa  the  sod  of  AnfBit  1S71. 
The  J7th  Fusiliers  of  the  GetmaD  army  bear  hs  iiaiiic  as  part 
of  their  regimental  title. 

See  supplement  of  ilUiUr  WaduMatl  {1877  aid  187B). 

BTEMSCHNEIDSB.  KOKHZ  <igi6-i907),  Jewisb  bOiGii- 
grapher,  was  bora  in  Moravia  in  1S16.  He  was  the  bhsi  accsot- 
plished  bibliographer  in  the  realm  of  Hebrew  literature.  His 
greatest  work  was  his  Catalogue  of  the  Hebrew  CoUectkai  o(  the 
Bodleian  Library,  Otiord  (iSji-iBte).  In  ibis  raaaieily  wok 
he  settled  many  queiiions  as  to  the  locality,  date  and  nthor- 
ship  ol  early  printed  books,  and  provided  a  vast  man  si  hto- 
grapbicai  materials.  His  Jcmik  LUaatun  {publislied  in  Ccnnu 
in  Ench  and  Cruber  in  1850,  in  En^ish  in  tin,  and  ia  Hebm 

prepared  many  other  catalogues  (Leiden,  Munich,  Harabut 
and  Berlin),  He  wrote  much  on  Arabic  literature,  ud  was  the 
author  of  bibliographies  on  a  great  variety  of  subjects.  AmoBC 
them  may  be  named  bibliographies  of  Jewish  matbcjnaticians 
and  tiavellers.  His  meet  eitcnsive  work  alter  hs  Bodleua 
Catalogue  was  his  treatise  on  Hebrew  IranalatioDS  a  Ibc  middk 
ages  (Dit  ktMitckm  ^hrnftwifn  iii  UiOtlaiitri,  1  vob, 
1S93).  Much  of  his  work  appeared  in  his  periodical  Sdrkick 
BiblittnPhii  (iSj^iBgi).   He  died  in  Berlin  in  1907.  (I.  A) 

■TEUniUI.  HETMAHH  (1813-1890),  German  pliikscvkr 
and  philologist,  wai  boni  at  Giabiig  in  Anhalc  on  tbc  i6th  d 
May  jS>3.  He  read  philosophy  and  philology  at  ibe  uarver- 
sily  of  Berlin,  where  he  graduated  in  rfijo.  Ftotn  ifl^s  to  iSsS 
he  studied  Chinese  (language  and  literature)  in  Pans,  and  a 
JS63  became  e:ttraordinary  professor  of  philolo^  aX  Brxb. 
Is  his  philosophic  theories  be  sympathized  with  Mcsita  Lazam, 
In  conjunction  with  whom  be  founded  in  i8so  ibe  Zatt^hnft 
Jar  VelkirfiyduJcp' laul  SfratkmistruclufL  Like  Laaani  aai 
the  Hcibartian  school  in  geneial,  be  attached  supreiiM  value  le 
psychology,  and  especially  to  tbe  psychology  o(  society,  II 
study  of  which,  combined  with  comparative  phQc' 
could  give  tnalwonhy  results.  In  pfailolosy 
admiia  and  disciple  of  Wilhehu  von  Humbiddl,  00  Mue 
methods  be  wrote  several  books. 

Dtr  Vapmi  if  Sfiracit  im  fiiai 
its  in  attii  ICmnu  (ikji;  atb  cd..  i«e.<"; 

Ki  I   <l9so):   Clarallltmlik   ia   itmfUiA 

lU  HI  (iHo);  Dk  EstaKtdiat  da  StirdI 

(I  PiyclularU.  On  Priiaipitm,  *e.  (iM!l; 

III  lUnmriiu   EAik   {lUo);    Zu    AW  ■•' 

A  ind  iS9Sl-     Hii  books  on  *oa  HiiDiboM 

SF  °d  1S67,  and  'a  iBA*  be  published  ai 

BTBLB,  the  Greek  name  (oniX^)  for  ■  pillai  or  vcitical  slab 
of  stone  or  marble,  sometimes  decorated  with  bu-idieb  atd 
bearing  inscriptions,  and  generally  terminated  with  a  ciesiif 
(IiIAim)  enriched  witb  the  aoibemion  plant.  In  tatet  tiBs 
the  stele  was  crowned  witb  s  small  pediment.  Tbe  Way  of  the 
Tombs  at  Athens  was  lined  with  stelae,  some  d  tbem  m  meniiT 
of  prominent  diizeos. 

STBLLBHBOSCH,  a  town  of  tbe  Cape  province.  Sooth  Alrki, 
ji  m.  by  tail  E.  of  Cape  Town.  Pop.  (1904).  75IJ.  <^  whm 
1497  were  whites.  It  lies  jte  ft.  above  the  scs  in  ■  pleasast 
uphind  valley  on  the  Atlantic  slope  of  tl>e  coast  nnsc.  and  is, 
nest  to  the  capital,  the  oldest  Ktllemenl  in  tbe  province,  ha%iB| 
been  founded  by  order  of  Commandant  Simon  van  da  SteS  ai 
1681  and  named  after  him  and  his  wife,  whose  n'aidm  nave  vai 
Bosch.  Tbe  streets  are  lined  with  magnificent  oaka,  whik 
many  of  the  houses  with  heavy,  thatched  gables  date  tram  ihc 
I7lh  century.  Stellenbosch  b  the  headquarters  of  Ute,  Cxfi 
branch  of  the  Dutch  Reformed  Church,  and  b  also  an  imputssl 
educational  centre.  The  chief  buildings,  besides  the  churtho. 
are  the  Dutch  theological  seminary,  Vnoria  College,  BkcaihDi 
girls'  school,  agricultural  college  and  school  of  Tniucs,  labocaleci 
and  school  of  science  and  the  S.A.  conservatorium  ol  mtfjc 
~^  ict  is  largely  devoted  to  vitjcnliiui  aod 


fruit -frowui^  ^e  vinryudi  bave  bren  replintrd  witli  Amoi' 
cftn  Ktocks.  Tbe  SteUeabooch  viUey  ii  dosed  in  by  noflcs  of 
hiUi  beyood  which,  £ufwaid,  lis  Frencbhock  valley^  witb  \ 
villi^  ol  the  lune  nunc  Ttiii  district  wu  tbs  hcadquBrtoi 
of  the  Ho^cDot  refuses  who  settled  in  South  Alrica  at  tbedoie 
of  tbe  17th  cenluiy. 

In  Ibe^^tariy  dayi  oil  the  Bper  War  (189^1903)  StdlmbsKh  waa 
not  diitinguiihed 
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ikm  ol  a*  "' StcJleDboadiFc)  " 
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ETEH  (O.  F.ng  iiaifn,  iltmn,  d.  Do.  riai^  Gei.  Slamm,  &c, 
probably  r^ied  to  '*  itaS  "},  In  popular  language  tbe  tttik  of  a 
plant,  tbe  trunk  of  a  tree  (for  the  "^^hnj^ai  m^  Qi  the  term  in 
botany  tee  below).  There  are  many  translerred  VMS  of  the 
word,  toch  a*  for  the  alender  itmciure  wbich  joint  the  foot  or 
bate  of  a  vtte  or  goblet  to  the  bowl,  a  itock  or  branch  of  *. 
family,  or.  ja  philology,  a  derivative  from  a  root,  the  uncbaoied 
put  ia  a  leriea  of  inflected  fonnt.  The  >tem  of  a  thip  it  the 
prow,  properly  a  carved  piece  of  timber  or  metal  to  wbich 
the  twu  lides  are  attached  at  ila  foremost  end.  This  wu  a 
Scandinavian  use  early  adapted  in  English;  tbe  word  meant 
simply  post,  and  cuitom  alone  restricted  it  to  the  bows  rather 

fram  itent  and  iak  ilam  and  also  io  Cennaa,   Verda-itaea 


In  botany  a  ttem  may  be  defined  it  an  ani  bearing  leaves. 
Tbe  stem  witb  itt  leavet  it  known  at  the  shoot.  Structurally 
(t  difien  fnm  a  root  in  having  no  developn^eal  of  celts  forming 
a  cap  over  tbe  growing-poiDt.  Under  the  term  lauUmi  (stem-' 
structure)  are  included  all  Ihoie  parts  of  1  pilot  motpfaologically 
equivalent  in  boring  leavta.  Tbe  stem  generally  ascends, 
aecking  aii  and  light,  and  bat  therefore  beea  termed  Ibe  atceid- 
■Hg  oiii.  Stems  hive  usually  coiuiderablefitmncm  and  solidity, 
but  aometimea  they  are  weak,  and  dtber  lie  prostrate  on  the 
ground,  thus  becoming  ^KHmAnit,  or  climb  on  plants  and  rocks 
by  means  of  rootlets,  like  the  ivy,  bung  then  called  icandenl, 
or  twist  round  other  plants  in  a  spiral  manner  like  woodbine, 
when  they  are  tmiaiin.  Twining  plants  lutn  utber  from  right 
to  left,  OS  the  French  l>ean,  convolvulus, 
dodder  and  gourd;  or  from  left  to  ri^t,  at 

r  honeysuckle,  twining  polygonum,  hop  and 
black  bryony  (Tamui).  In  otfaer  cases 
dimlung  plants  are  supported  by  tendrils, 

)as  in  vine,  bryony,  passion- Sower,  or  by  the 
tendril-like  leafstalks,  as  in  clematis  and 
TropatjAum.  In  warm  diraatea  twining 
planta  {liaaai)  often  fotm  thick  wwdy 
I  1     stems,  while  in  temperate  regjons  they  are 

■  generally  betbaceoua.     Some  stems  are 
V  developed  more  in  diameter  than  in  height, 
and    praent   a   peculiar  shortened   and 
X^a^'si^^^p.      i^}^"*^  "^'  »  rol*).-™™  or  tor- 
t-""~u   j^f       loise-plaai,  cyclamen,  if (/MOf/w,  £tAin»- 
tulHiandolherCactaceae;  while  in  many  orchids  [fig.  i)  the  stem 
assumes  an  oval  or  rounded  form,  and  is  called  a  pieudiibidb. 

lion  ol  thdr  stems.  Hfrbj.ot  kcrbattma  plants,  have  stems  which 
die  down  annually.  In  some  of  Ihcm  the  nbole  plinl  perishes 
alter  flowering;  in  others,  the  lower  part  of  the  stem  forming 
tbe  cremi  ef  lit  rant  remains,  bearing  buda  from  which  tbe  stem 
arises  next  season.  In  bicnniai  herbs  the  whole  plant  perishes 
after  two  years,  while  in  prrenniaJ  herbs  the  crown  is  capable 
of  producing  stems  for  many  years,  or  new  annual  products  are 
repeatedly  added  many  limes,  if  not  indefinitely,  to  the  old 
stems.  Tbe  short  permanent  stem  of  herbaceous  pUnls  is 
covered  parlially  or  completdy  by  thesoQ,  10  at  10  protect  the 
buds.  Plants  producing  permanent  woody  stems  are  called 
tr«i  and  ikriis.  The  latter  ptsduce  branches  from  or  near  the 
Sround;  while  tbe  former  have  conspicuous  trunks.     Shrubby  1 


nitun  an  caDed  imdir-Jtmhs  or  halia.  Hh 
tbeu  diflennt  kinds  of  item  are  not  alwayi 
well  defined;  and  tben  ate  some  plants  occupying  an  inter- 
mediats  poiitlau  botwota  ihnibt  and  lira,  lo  which  the  nama 
of  arbtracaU  thnibt  It  occasionally  given. 

Tho  stem  it  not  always  conspicuous.  Plants  with  a  distinct 
stem  are  caalaaHl;  those  hi  which  it  a  incon^icuout  tn 
aaaUzcaUt  as  the  primrose,  cowshp  and  danddion.  A  simOar 
term  is  given  in  ordinary  langqage  to  plants  whose  itenu  ire 
buried  in  the  sihI,  such  is  cycUmen  or  sowbread.    Some  planlt 


IK  denomiitaled  TluUBt/na,  01  tkaSlepkytii. 

The  first  rudlDieM  of  the  young  shoot  of  the  embr 
the  seed  after  tbe  radicle  (wude  root!  haa  protrvdr 
the  fibaHli  (%.  1).  and  dUFeri 

a  the  radlde  in  the  abeeaa 

a  not.eap  and  In  its  teodency 
-_  aeocnd.  Tbe  apical  growing 
portion  Gonalitutea  the  tcnninu 
bud  of  the  plant,  and  by  Its 


sappesnfrf 


ilong  the  ground  partially  ,  y-^^  ,„ 

— Tird  by  the  soil,  or  tuiu  "^ 

tipietely  underneath  itt  r  ^^^  rudimei 

face,  giving  off  roots  from  ,  Rudimenl  of 

■side  and  buds  from  the  '' 


\r  c^"«  b 


Js-C". 


«!Ljl>n,  anif  the  whJie  f 
aiis  ii  penistcnl,  and  1 
leaves  brioce  its  decai 


S  growth. 
,  the   ir 

'  c^  bran 
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H  cbe  RDWth  ia  uriog,    ] 
a  maOB  for  the  lanoBtio 


3,  indiich  thtnii 


trniuEul  budK.  mad  luw  na  pmvuion 

tfftct  on  tbe  (utiill  (•'»'"■  1°  tht 
X  the  bud«  which  are  develoiwd 
°  <9;irini  ok  man  Lie  dormant  dunnE 
the  wimec.  nsdy  to  bunt  out  under 
the  gtaial  Hirnilh  of  spring.  They 
uv  Beoerally  protccled  by  ex- 
tenul  nwdified  leava  in  the  forta  of 
KtUi.    which    fRQuently    exhi' ' 


J,owin(  eqi^  devtl^i.™  ^^„ '"Ji 
jf  the  nufimenlliy  U00t4,  ^ai^    fcaJ-l 

nolIa°be*v^Ueunt^eleaj''lui"f3Uea 

tDmmuii  .in, » the  •ytamore  (fia.  S).  there  it  leeo 
ir  left  by  the  leaf  DJ  the  previuui  >iear  t.  thea  the 


PfcWo-fiJaiaiHj)  covered    the  >a 

e.  t.  AtTURd  b  altcnute  pain  t. 
i.  Cllkd  an  imiriaUaJ  mafiacr. 
11  o[  the  bud  (fii-  fi),  the 


plant  and  giafted  uptai  another  by 


and  it  may  even  be 
immediately   afltr    I 

by  iti  height:  ai  thi 


abmtive  or  remainin;  in  a  donnant  ilate.  5jch  hudi  are  called 
Id^af,  and  aRcapable  of  being  developed  in  caiea  where  the  terminal 
bud,  or  any  of  the  branchei.  have  been  injured  or  destroyed.  In 
tome  ioMancea.  aa  id  fifi.  the  blent  bi>dt  follow  a  re^lar  system 
of  allemalioni  and  in  planti  with  oppotile  kavet  it  fRquently 
happen!  that  the  bud  in  theaxUof  oneoi  thelcaveionly  ladevrloped. 
and  the  diflerenl  budt  to  pndiKcd  are  utuated  alternately  on 


tr  the  ECfEular  fom 


>nally,  a 


I  the  balk  o(  the 


«  the  Kjiface  o<  the  H 


woody  plut  ia  niade  to  aHunie  a  bniby  appeaiaiice,  aa 
..._., -UtnftmanpnidtKHl.    Pnninc  baa  the  eflM  ol  dscb 
the  gmwth  of  temuDil  ihaota,  and  o4  causjnc  li 
forth.    The  r**^***^  bird'nen  Appcannce  cacen 
bianchei  of  the  conuDon  bini 

'  budi-  a  ahoTtening  of 


arly  a  right  ao^ ;  in  the  wvrpuf  aik  and  da 
ibtiue  angle :  while  in  the  weepinc  viDtrv  aad 

II  penuuLoua  from  their  fieaibairy.     The ^ 

iip«r  and  under  bimncbea  abo  sivTa  Viae  1 
f  01  treea*  aa  icca  ID  tte  Goool  form  of  api 

fonscl  the  ItaUanorStoDeptDC  (i'siai  fimn}. 

LDg  of  loitte  tnea  it  pecuEar.    Tn  the  AnnaoB  <fiatnc1 
icacffte  aad  Moaimiactae  have  wfaofled  bcuKfaa  comi 

Thia  la  alia  eeea  In  the  ChiU  plae. 

Branchea  an  eoiBcdawa  loog  and  tleadcr.  aad  nin  alaoc  the  fi 
_j..^__  1 — 1.  _ui.  miu  ,^  leavea  at  their  eonaiiiy. 

.-  ... Xfi'tfUi'iii)  of  the  alf»wbtn>.    la  the  I 

iStntptrtintm)  then  la  a  fumiar  pnatnte  bno^  of  a  « 
>■.;„! — .  — .._^   !».««  ..  .-  egult  prodacaat  &  bud 


..    .  ,       .of  Indepeadeot  exineDce. 

the  brancb  dMiya,  aad  the  youis  plant  aaumea 
/- — I _(g  piaata  by  Ibe  proceet  of  lay 


«  of  laytrimt^  whi 
□f  it  lata  £e  If 


toiwda  the  ground*  and,  on  iwJung  a  pkh 
forma  an  upngbt  (ten^  and  uttimairly  a  ■■ 
a  KTt  of  natural  layaing»  aad  the  punt  pi 


ariiea  tram  thi 
and  ultimal  - 
pendent  pll 


irofnifcmu.   In  the  i 
—  --■-  Item,  which  nu. 

Such  branchei  1 


,  in  Older  to  ptopeBate  thcae  plasla.  !■  the 
■  and  other  plants  which  have  a  pcreiknial  ' 
id,  Hibterrancan  buds  an  afumally  prodacvd  « 


Knt  up  by  an  underground  stem,  anrl 
are  sometimes  anealed  in  their  develop 


It 


tendrila,  aduch  help  the  pbnt  ti 


panion-Bowvr  and  vine;  or,  aa  ia 
ABiptlBpiu  VaUhii,  by  toiniint  ad- 
hevve  disks  at  the  tipa  of  their  branct 
Hal  supports.     In  somt 


1"  •       Fic,  J,— Branch  of  tie 

•ome    Sloe     {Fnm     ipaoi! 

:hinb   ihont.  wtwl  an  abinx 

IS   m    branches,    aa    ^ova   bf 

their  bearisc  ka^i 


Kdheuon  <rf  the  y( 


!,— Tvk  (A  Bulehet'i  Broom  {Bus 


sr,. 


%™lt  <uLa  oTki^ 


Tl»    typical    form    of    11 
tfi(-  9).  whil'  It  otha  ti( 


utyliiJrial 
'  «re.''Th(i 


K  the  plant  appcan  to  \x  Btfiri' 


ducld    to  „  „KiHI«*  (fig.  lo| 
«  sweet  flag,  ^lEcr,  watcilUy,  a 


FlO.  la-RhLn 
9,  Dlid  which  wil 
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ninpiLibed  [nm  >  not.  A  rhiBoie  akh  u  ocain  in  Salomon'* 
i\  (B|,  10)  u  Dot  ■  tingk  ttem,  i.<.  Ihr  product  of  a  lioilt  bud, 
Jt  u  compoud  of  inrtuiiit  of  iucccnivr  un,  the  atriiL  pant  3 
hichhave  died  («.  iMvijg  their  tear.  (fi(  m.i.e.i.i).    EUUumn 

liioine  of  CicnU  tima  (wief-hemlocL)  thowt  bdlow' Lolmiodefc 
"I""'"  "X  P*"''""''-  In  the  coral-ioot  oiihid  Ctnlhrkiu.  which 
(fowi  ia  laii  rich  in  fauinui,  do  rooti  are  devdoptd.  ihc  coral-lihe 
braochini rtutoincactinzaa theabmrin nc organ (Ag.  i3).AtiiW«M« 
(fig.  I)  u  an  enlarged  bulbau>-lik(  aerial  ttcm.toinnion  in  epiphytic 
onhidi;  It  i> covered  with  a  thitli  epidEtmii  and  acliaaa  valer.Man 
lor  the  plant,  which  from  ill  gnwih  on  bnnchs  of  treea  and  in  timlliT 
poMions  B  often  unable  to  get  auffidcM  water  foe  ili  imnudiair 


BH  part  and  laf-budi  fi.... ,  . 

:.  ^  5((rfiu  lanilrii.    It  s  often  ailed  a  creeping 

■  "■ "       —    -      .  -  pi^n^i^j  iaierODdce.    A 


the  nodo  and  the  nrellinf  of 
inCemodea.  at  In  the  pouio.    j  ne 
eye*  of  the  potato  an  leal-bud*. 

occupying  the  place  of  branch«. 
Tbe  ordinary  herbaceotn  nem  of 

ind  looted)  keoda  c^  branchn 


id  by  a  byer  of  tliin  DKm. 
in  icals  (fif.  I),  k.  k).    A 

giving  off  L>uds  annuaLly  in 


EfaeTi  aa  in  eoib:h.gnH 

^..,..a_»„  .olemodea.    i. ,-», 

produced  by  the  appniumation  t^ 


..E:.;tTf=.''.S;!s: 

k.  k.      Brown  teals  covering  it. 

1',        Younger  corm  rroduced 

^         Roou*  from    V,    which 

P.  i''.  '  Foliage'Sa™!'^ 

*'^'     ^Z'™n^u'!S5! 

the  form  of  yaung  cormi.    In  autumn  tbe  young  conn  giva  origin  to 
lavs,  the  lower  of  wliich  (i.  i*.  <■}  form  >ti«th>  roumTthE  corm  and 
flower  (talk,  the  upper  (I'.  1')  remaining  very  small ;  and  in  t  he  aiil  of 
the  uppennt  Ism  the  Bowering-itEm  dcvriopi  and  bean  the 
flowm  (k,!/).   Meanwhile  in  the  axh  of  one  ol<he  middle  lavei^on 

iJ^priag  tl 
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alone  remaining,  and  constituting  thin  brown  acaln  around 
the  corm  (as  at  k).  Meanwhile,  the  young  bud-corm  (k')  in 
the  axil  of  the  middle  leaf  grows  lapidly  at  the  expense  of 
its  parent  corm  (k*),  but  it  does  not  attain  a  great  sixe. 
In  autumn   it  produces  new   leaves,   which   remain   small,   but 

from  the  axil  of  the  two  upper  the 
flowering  stem  rises  up  and  bears 
flowers;  whilst  in  the  axil  of  one  of  its 
middle  leaves  a  new  bud-corm  appears, 
which  will  the  following  autumn  pro- 
duce young  leaves,  flowering  stem,  and 
a  new  bud-corm,  and  thus  the  cycle  goes 
on.  The  buds  or  new  corms  formed 
from  the  old  corms  mav  be  produced 
either  Uterallyr,  as  in  Cotckicum  tuUum- 
nale,  or  terminally,  as  in  crocus  and 
gladiolus.  The  bmb  is  another  form  of 
underground  stem  or  bud.  The  axis  in 
this  case  is  much  shortened,  and  the 
intemodes  are  hardly  developed.  The 
bases  of  the  leaves  nsing  from  the  stem 
are  ouite  close  together,  and  become 
succulent  and  enclose  the  axis.  In  the 
lily  the  thick  and  narrow  scales  are 
arransed  separately  in  rows,  and  the 
_  bulb  u  called  tcaty;  while  in  the  leek, 

auv  Fhcber.)  centric  manner,  the  outer  ones  being  thin 

Pig     13. Rhixoroe   of  '^^  membranous,  and  the  bulb  b  tuni- 

CoraihrkiMainnata.   (Nat  ««'«'•,  I"  the  axils  of  these  fleshy  scales 


sice.) 

a.  Floral  shoot. 

b.  Rudiments    of    new 

rhizome  branches. 


new  lateral  shoots  arise,  forming  new 
bulbs.  The  lateral  buds  or  chves  some- 
times remain  attached  to  the  axis,  and 
produce  flowering  stems,  so  that  appar- 
ently the  same  bulb  continues  to  flower 
for  many  years,  as  fai  the  hyacinth  and  tulip;  at  other  times 
the  young  Dulbs  are  detached,  and  form  separate  plants.  In  the 
axil  of  the  leaves  of  Lilium  huUnftrum,  Dentaria  bulbifera,  and 
some  other  plants,  small  conkal  or  rounded  bodies  are  produced, 

called  bums  or  bulbUU  (fig.  14,  b).    They 

resemble  bulbs  in  their  aspect,  and  consist 

of   a   small,  number   of   thickened    scales 

enclosing  a  growing-point.     These   scales 

are  frequently  united  closely  together,  so  as 

to  form  a  solid  mass.    Bulbils  are  therefore 

^^  i/////       transformed    leaf-buds,    whkh    are   easily 

•-^^  ■/////       detached,   and   are  capable  of  producirg 

young  plants  when  placed   in  favourable 

ciicumstances.    The  scales  in  bulbs  vary  in 

number.    In  Gatea  there  is  only  one  scale; 

'^  ,  in  the  tul^  and  FntiUaria  im^entUis  they 

F'O.  *4-~:Stem     of  y^^y  from  two  to  five;  while  u  lilies  and 

number  of 
formed  in 

.  .,  -     ,     i_  — * ' '•>*•  K'^'*» 

m    the    axils    ol    tne  fi,^  ^  ^  ,k^  flowering  axis,  and  a  new 

leaves.  bulb,   at   the   side   of   which   the   former 

bulb  is  attached  in  a  withered  state. 
Adventitious  shoots  are  those  whkh  arise  elsewhere  than  in  the 

nofinal  predetermined  place,  as  from  old  stems,  or  roots.    Such 

shoots  are  frequent  on 
the  roots  of  elm.  p<M>lar, 
plum  and  other  fruit- 
trees.  Occasionally  ad- 
ventitious buds  are 
produced  on  the  edges 
of  leaves,  as  in  Bryo- 
pkyilMm  calycinum  (fig. 
15),  Malaxis  paludosa, 
and  various  species  of 
Asplenium,  and  on  the 
surface    of    leaves,    as 

FlO.  I5.-Lea^  of  Bryopkyllum  coTycu  3^^^*"^*Se'*^aro 
num,  producing  buds  along  the  inargm,  capable  of  forming  in- 
at  the  extremities  of  the  pnmary  vems.  de^j^nt  plants.  Bimi- 
lar  buds  are  also  made  to  appear  on  the  leaves  of  Begonia, 
Pesnen,  GUninia  and  Ackimenes,  by  woundii^  various  paru  of 
them,  and  placing  them  in  moist  soil;  this  is  the  method  often 
pursued  by  gaideners  in  their  propagation.  The  ipecacuanha 
plant  has  beni  propagated  by  means  of  leaves  inserted  in  the 
soQ.  In  this  case  the  lower  end  of  the  leaf  becomes  thickened 
like  a  corm,  and  from  it  roots  are  produced,  and  ultimately  a  bud 
and  3foung  plant. 

STENBOCK.  MAQNUS  OUSTAFSSON,  Coukt  (1664-1717). 
Swedish  soldier,  was  educated  at  Upsala  and  at  Paris,  chose 
the  military  profesuon,  and  spent  some  years  in  the  service  of 


the  United  Provinces.    Returning  to  Sweden  he  entered  tic 

army,  and  in  1688  became  major     He  served  with  the  Swc^ 

in  the  Low  Countries  and  on  the  Rhine,  disfingwiihtng  ha- 

self  for  skill  and  courage  at  Fleurus.    During  the  War  of  \*x 

Grand  Alliance  he  was  employed  not  only  in  the  fidd  tnit  ijb 

as  a  confidential  agent  in  diplomatic  misiinns     Soon  slur- 

wards  as  colonel  of  the  Dalecailian  regiment  he  led  il  ia  tk 

astonishing  victory  of  Narva.     He  distingui^HBd  himself  si 

more  at  DOnamOnde,  Klissow  and  Cracow.    In  1703  he  foo^ 

the  successful  battle  of  Pultusk,  and  three  years  later,  hatisc 

reached  the  rank  of  general  of  infantry,  was  made  goveisur- 

geiMTal  of  the  province  of  Scania,  which  he  deUvcred  from  !k 

Danish  invaders  by  the  decisive  victory  of  HcisingbaTg     He  «s 

a  great  favourite  with  Charles  'Xll.  in  the  eazlier  rawpaiiw 

but  later  the  two  drifted  somewhat  apart.    It  is  icooided  tkt 

the  king,  before  whom  (jeneral  Lagercrona  accused  Stohoct 

of  drunkenness,  replied  that  **  Stenbock  drunk  was  moie  capable 

of  giving  orders  than  Lagercrona  sober."     His  actzvitksvm 

not  con&icd  to  war  and  diplomacy;  the  nniversity  ctf  Lad 

was  under  his  care  for  some  years,  and  he  had  no  mean  skiB 3s& 

painter  and  a  poet.    He  became  coundllor  in  1710*  and  Chzdes 

gave  him  his  field  marshal's  biton  in  17x2.    In  the  same  ja: 

he  invaded  Mecklenburg  (with  but  9000  men)  in  order  to  ootr 

Stralsund.     He  won  the  brilliant  action  of  Gadebcsch,  \t^. 

numbers  prevailed  agunst  him  in  the  end.    Cut  off  in  Toecaf 

he  was  forced  to  surrender  after  a  gallant  resistance,  and  pasari 

into  captivity.    Five  years  of  haxsh  treatment  in  CflpmWt 

brought  his  life  to  a  close  in  17x7. 

See  Loenbom,  i/afnt  Stenbocks  Ufternt  (1757-1765);  LSjesrik. 
MaiHus  Stenbock  (Helsingborg.  1890). 

STKNCIU  a  thin  plate  or  sheet  of  metal,  leather,  paper  x 

other  material  cut  or  pierced  with  a  pattern  or  design;  t^  a 
laid  upon  a  surface  and  colour  or  ink  is  brushed  or  rubbed  enr 
it,  thus  leaving  the  ground  colour  of  the  surface  impnnied  vi'i 
the  design  or  pattern  cut  out.  In  ceramics  the  stencil  is  pn- 
duced  by  coating  the  biscuit  with  a  preparation  which  prevetts 
the  transfer-paper  or  enamelling  from  adhering  to  the  stuli^i 
at  those  parts  where  the  original  colour  of  the  faascuxt  is  ip  be 
preserved.  According  to  Skeat(£fym.I>»cf.,t9xo)  the  wofdsusds 
for  an  earlier  stinsd,  and  is  to  be  derived  frcMn  Old  Fred 
estincdUr,  to  sparkle,  to  powder  with  stars,  an  old  tem  a 
heraldry,  from  Latin  sciniiUa^  a  ^>ark.  The  same  French  «td 
has  given  the  English  "  tinsel,"  strips,  disks  or  pieces  of  ika 
glittering  metallic  substances  used  for  the  decoration  of  fibn^ 
hence  any  gaudy,  showy  and  pretentious  material  or  sobsurce 

STENDAU  a  town  of  Ciermany,  in  the  province  of  Pnissic 
Saxony,  picturesquely  situated  on  the  Uchte,  70  m.  W  «i 
Berlin  on  the  main  line  of  railway  to  Hanover  and  at  the  jcsr  :z 
of  lines  to  Bremen,  Magdeburg  and  Wittenbcrge.  Pop.  (:^: 
a3,28x.  Among  the  relics  of  its  former  importance  an  the 
cathedral,  built  in  X4.20-X434.  (though  originally  founded  in  xiv 
restored  in  X893  and  now  housing  the  archaeological  oofiec:-.! 
of  the  Altmark,  the  Gothic  church  of  St  Mary,  founded  is  hat 
a  "  Roland  column  "  of  1535,  and  two  fortified  gateways.  (Ux::^ 
from  the  X3th  century.  The  last  form  the  chief  remains  of  'Jc 
ancient  fortifications,  the  site  of  which  is  now  mostly  occsp^e 
by  promenades.  A  monument  to  the  archaeologitt  Jokass 
Joachim  Winckelmann  (X7X7-X768)  commemorates  hisbir.^2 
the  town.  Stendal  is  the  seat  of  a  large  raflway  wwtsbep. 
and  carries  on  various  branches  of  textile  industry,  besides  '^ 
manufacture  of  tobacco,  machinery,  stoves,  gc^d-kaf,  fcc.  TV 
earliest  printing-press  in  the  Altmark  was  erected  hest  i:- 
published  an  edition  of  the  Sacksenspieid  in  1488  as  iis  ss 
book. 

Stendal  was  founded  in  xisx  by  Albert  the  Bear,  on  the  srg 
of  a  Wendish  settlement,  and  soon  afterwards  aoquiied  a  wsr 
cipal  charter.  Becoming  capital  of  the  Altmarii  and  a  frtqv£^ 
imperial  residence,  it  rose  to  a  considerable  degree  of  praspr^rv- 
in  part  recently  restored  to  it  by  its  railway  cotmezaoos.  V*^ 
the  mark  was  divided  in  X258,  Stendal  became  the  seat  of  f^e 
elder  or  Stendal  branch  of  the  house  of  Ascania,  which,  hamr"' 
became  extinct  in  1320.    The  original  Wends  were  m^^^T 
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fused  with  the  later  Saxons,  although  the  Platea  Slavonica, 
mentioned  in  1475,  ^'^  ^^  distinguished  as  the  Wenden  Strasse 
in  1567.  The  population  still  exhibits  a  marked  Slavonic 
element. 

See  CMae,  UrktmdHch*  GtschkkU  der  Stadt  Skndai  (Stendal, 
1873). 

STENO,  HICOLAUS  (1631-1686),  Danish  naturalist,  was 
born  at  Copenhagen  in  163 1,  and  studied  medicine  and  anatomy 
in  that  dty  and  in  Paris.  After  a  period  of  travel  he  settled  in 
Italy  (1666)  at  first  as  professor  of  anatomy  at  Padua,  and  then 
in  Florence  as  house-physician  to  the  grand-duke  Ferdinand 
II.  of  Tuscany.  He  returned  to  his  native  dty  in  1672  to 
become  professor  of  anatomy,  but,  having  become  a  Roman 
Catholic,  he  found  it  expedient  to  return  to  Florence,  and  was 
ultimately  made  apostolic  vicar  of  Lower  Saxony.  He  died  at 
Schwerin  in  Mecklenburg,  on  the  asth  of  November  1686.  His 
fame  rests  on  De  sdido  intra  sdidum  natwraliter  contento, 
published  at  Florence  in  1669.  In  this  notable  work  Steno 
described  various  gems,  minerals  and  petrifactions  (fossils) 
endosed  within  solid  rocks.  He  compared  the  fossil  with 
the  living  organisms,  and  distinguished  marine  and  fluviatile 
formations.  He  argued  also  in  favour  of  the  original 
horizontality  of  sedimentary  deposits. 

See  Di  Nicola  Steiume  e  dei  suoi  studii  iechriei  in  Italia,  by  G. 
Capellini  (1870):  K.  A.  von  Zittel's  History  of  Ceolcty  and  Palaeon- 
teioty  (Eng.  en.,  1901);  and  W.  J.  SoUai,  in  Science  Progress  for  Jan. 
189S. 

8TBN00RAPHT  (from  Gr.  (rro*6t,  dose,  narrow,  and 
ypd^cir,  to  write),  the  system  or  art  of  writing  by  signs  re- 
presenting sin^e  sounds  or  groups  of  sounds,  single  words  or 
groups  of  words,  sometimes  aJso  styled  "  brachygraphy " 
(Or.  fipaxifit  short);  it  is  a  general  term  induding  all  the  various 
systems  of  shorthand  writing  (see  Shorthand). 

STENTOR,  one  of  the  Greeks  before  Troy  (Iliad,  v.  783), 
whose  voice  was  as  loud  as  that  of  fifty  men.  It  is  said  that 
he  came  by  his  death  as  the  result  of  challenging  Hermes,  the 
crier  of  the  gods,  to  a  contest.  Possibly,  hke  Hermes  himself, 
Stentor  is  a  personification  of  the  wind.  The  name  is  used  in 
modem  times  of  any  one  possessing  a  particularly  loud  voice 
(stentorian). 

STENTORf  a  genus  of  heterotrichous  ciliate  Infusoria  (f.v.), 
so  named  by  R.  Oken.  It  possesses  a  large  monili form  meganu- 
cleus,  accompanied  by  numerous  micronudei,  and  has  a  tnmipet 
shape,  when  at  rest,  anchored  by  pseudopodial  outgrowths 
from  the  narrow  end.  It  is  rdatively  large,  and  is  much 
utilized  to  demonstrate  myonemes,  and  had  been  also  the  object 
of  interesting  studies  on  regeneration,  any  piece,  containing  with 
a  fragment  of  the  meganudeus  at  least  one  micronudeus, 
regenerating  the  whole  animal  (see  Recenekation).  S.  poiy- 
morpkus  often  inhabits  a  gelatinous  sheath  and  may  be  green 
with  soochlorella;  it  attains  a  length  of  iV  In.  5.  caeruleus 
and  igneus  are  coloured  blue  and  scarlet  re^>ectively  by  pigment 
granules  in  the  ectosarc:  E.  R.  Lankester  made  a  study  of  the 
pigpnent  of  the  former  (blue  stentorin). 

STEPHAN,  HEINRICH  VON  (1831-1897),  German  sUtesman, 
was  bom  at  Stolp,  in  Pomerania,  on  the  7th  of  January  1831. 
From  his  earliest  years  he  showed  that  talent  for  languages 
to  which  he  owed  so  much  of  his  success  in  life,  and  before 
he  went  to  schod  had  acquired  a  considerable  knowledge 
of  Italian,  Spanish  and  English.  He  was  educated  at  the 
grammar  school  of  his  native  town,  and  at  the  age  of  sixteen 
entered  the  service  of  the  Prussian  post  office.  His  promotion 
was  rapid;  he  was  transferred  to  East  Prussia,  and  thence  to 
Cologne.  Here  he  added  to  his  salary  by  writing  dramatic 
criticism,  and  here  he  obtained  his  first  acquaintance  with  the 
system,  or  rather  lack  of  system,  which  with  its  complication 
of  charges  made  all  international  postal  correspondence  so 
expensive  and  uncertain — a  system  which  he  was  in  later  years 
to  revolutionize.  After  passing  the  examinations  which  ad- 
mitted him  to  the  higher  branches  of  the  service  he  was  trans- 
ferred to  Frankfort -on-the-Oder,  and  in  1856  to  Berlin.  Many 
different  stories  are  told  of  the  manner  in  which  his  exceptional 
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knowledge  of  European  languages  was  brought  to*  the  know- 
ledge of  the  postmaster-general,  who  at  once  saw  that  capadty 
and  atuinments  of  the  kind  could  best  be  used  at  headquarters. 
During  the  next  few  years  he  was  entrusted  with  very  important 
duties;  he  was  chosen  as  Prussian  representative  when  a  postal 
treaty  was  arranged  with  Spain  and  Portugal.  In  1864  he  was 
given  the  task  of  reorganizing  the  postal  service  in  the  conquered 
duchies  of  Schleswig  and  Holstein,  and  in  x866  it  fdl  to  his  lot 
to  extend  the  Prussian  system  to  the  newly  annexed  provinces; 
he  had  to  take  over  and  replace  the  system  by  which  for  three 
hundred  years  the  family  of  Thum  and  Taxis  had  conducted 
the  postal  service  of  central  Germany.  He  also  found  time  to 
write  works  on  the  history  of  postal  matters,  viz.  a  History  of 
the  Prussian  Post  Office  (1859),  and  artides  on  the  means  of 
communication  in  andent  and  medieval  times,  which  appeared 
in  Raumer's  Historisches  Taschenbuch  (x868).,  He  was  one  of 
the  invited  guests  at  the  opening  of  the  Suez  Canal,  and  in 
1873  published  a  work  on  modem  Egypt. 

In  1870,  at  the  early  age  of  thirty-nine,  Stephan  was  made 
postmaster-general  of  the  North  German  confederation,  and  in 
the  next  year  of  the  newly  fotmded  empire;  in  1878,  at  the 
general  reorganization  of  the  imperial  administration  (see 
artide  Germany)  the  post  office  was  made  a  separate  depart- 
ment, and  his  title  was;  altered  to  that  of  secretary  of  state.  His 
great  powers  of  organization  were  at  once  shown  in  the  arrange- 
ment of  the  admirable  Feld  Post,  which  during  the  war  with 
France  maintained  communication  with  the  army  in  the  field. 
In  eight  months  89,000,000  letters,  3,500,000  post-cards, 
and  £10,000,000  in  money  passed  through  the  department,  and 
it  was  his  boast  that  letters  were  delivered  to  and  collected  from 
the  soldiers  with  almost  tmfaiiing  regularity,  sometimes  even 
on  the  field  of  battle.  In  this  way  he  began  what  was  the  great 
work  of  his  life,  that  of  making  the  post  ofiBce  in  the  tmest 
sense  of  the  word  popular,  and  henceforth  he  was  unremittingly 
occupied  in  devising  and  adopting  new  contrivances  for  the 
convenience  and  use  of  the  people.  The  introduction  of  post- 
cards was  his  first  innovation.  In  this  he  had  been  anticipated 
by  Austria,  but  the  idea  was  his  own,  and  had  been  adopted 
by  the  Austrians  in  consequence  of  a  suggestion  made  by  him 
at  a  postal  conference  in  1865.  The  development  of  the  pared 
post  and  of  the  system  of  money  orders  was  his  next  work,  and 
in  this  he  was  so  successful  that  in  1883  the  German  post  office 
dealt  with  70.000,000  parcels,  while  in  all  the  other  countries  of 
the  world  together  only  53,000,000  went  through  the  post.  While 
in  this  and  other  ways  he  extended  the  use  of  the  post  office  at 
home,  he  gained  a  wider  celebrity  in  being  the  chief  promoter  of 
the  International  Postal  Union.  He  presided  at  the  first 
conference,  which  met  at  Bern  in  1874. 

The  alacrity  of  Stephan's  intelligence  and  his  enthusiasm  for 
the  institution  over  which  he  presided  were  shown  by  the  readiness 
with  which  he  applied  or  took  over  all  new  inventions  which 
might  be  of  public  service,  such  as  telegraphs,  tdephones  and 
pneumatic  tubes.  His  pride  in  the  post  office  showed  itself  in 
the  immediate  interest  which  he  took  in  the  design  and  plan  of 
the  new  offices  which  were  erected  in  all  parts  of  Germany; 
it  was  always  his  ambition  that  the  post  office  in  each  town 
should  be  the  most  conspicuous  and  the  handsomest  of  public 
buildings,  even  at  the  sacrifice  of  economy.  He  warmly  sup- 
ported Bismarck  in  his  policy  of  extending  and  promoting 
national  industry  and  foreign  trade,  and  arranged  the  subsidies 
by  which  a  direct  postal  service  was  established  between 
Germany  and  China  and  Australia.  His  national  feeling  also 
showed  itself  in  the  support  which  he  gave  to  the  movement  for 
purifying  the  German  language  of  foreign  words — but  he  did 
not  always  succeed  in  avoiding  the  exaggeration  verging  on  the 
ridiculous  into  which  this  movement  so  easily  degenerates. 
While  he  stood  aloof  from  ordinary  party  poUtics,  he  was  a 
frequent  speaker  in  the  Rdchstag  on  the  affairs  of  his  own 
department,  and  was  a  member  of  the  Bundesrat.  Though 
never  on  terms  of  intimate  friendship  with  Bismarck,  his  mastery 
in  his  own  department  won  for  him  the  appredation  of  the 
chancellor,  and  he  was  allowed  more  independence  than  most 
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of  the  officials.  By  the  power  of  working  out  broad  and  goieral 
principles  in  detail  and  idealizing  the  routine  work  of  adminis- 
tration he  may  fairly  be  placed  among  the  great  administrators 
by  whom  (far  more  than  by  sutesmen  and  politicians)  the  Prus- 
sian state  has  been  built  up,  and  he  was  angularly  fortunate  in 
that  his  life  fell  at  a  time  when  by  perfecting  the  administration 
of  the  newly  founded  imperial  post  he  took  no  small  part  in 
strengthening  the  national  idea  and  binding  together  the  German 
nation.  In  1897  blood-poisoning,  arising  from  a  wound  in  the 
foot,  made  amputation  of  the  leg  necessary,  and  he  died  from  the 
effects  of  the  operation,  on  the  8th  of  April  1897. 
See  E.  Knickebeig.  H.  v.  SUphan  (BerUn.  1897).  (J.  W.  Hb.) 
STEPHANITB,  a  mineral  consisting  of  salver  sulphantimonite, 
AgiSbSi;  containing  68*5  %  of  silver,  and  sometimes  of  im- 
portance as  an  ore  of  this  metal.  Under  the  name  Sckwanen 
it  was  mentioned  by  G.  Agricola  in  1546,  and  it  has  been 
variously  known  as  "black  silver  ore"  (Ger.  SckwangUl" 
iii^t  brittle  silver-ore  {SprddgUifuen)^  &c.  The  name 
stephanite  was  proposed  by  W.  Haidinger  in  1845  in  honour  of 
the  archduke  Stephan  of  Austria;  French  authors  use  F.  S. 
Beudant's  name  psaiurose  (from  the  Gredc  tpoBvpAt,  fragile). 
It  frequently  occurs  as  weU-formed  crystals,  which  are  ortho- 
rhombic  and  occasionally  show  indications  of  hemimorphism: 
they  have  the  form  of  six-sided  prisms  or  flat  tables  terminated 
by  large  basal  planes  and  often  modified  at  the  edges  by  numerous 
pyramid-planes.  Twinning  on  the  prism-planes  is  of  frequent 
occurrence,  giving  rise  to  pseudo-hexagonal  groups  like  those  of 
aragonite.  The  colour  is  iron-black,  and  the  lustre  metallic 
and  brilliant;  on  exposure  to  light,  however,  the  crystals  soon 
become  dull.  The  mineral  has  a  hardness  of  2I  and  is  very 
brittle;  the  specific  gravity  is  6*3.  Stephanite  occurs  with 
other  ores  of  silver  in  metalliferous  veins.  Localities  which 
have  yielded  good  aystallized  specimens  are  Freiberg  and 
Gersdorf  near  Rosswein  in  Saxony,  Chafiardllo  in  Chile,  and 
exceptionaUy  Cornwall.  In  the  Comstock  lode  m  Nevada 
massive  stephanite  and  argentite  are  important  ores  of  sQver. 

(L.J.S.) 
8TEPHANUS  BTZANTIlfUS  (Stephen  ot  BYZANnxm),  the 
author  of  a  geographical  dictionary  entitled  'E9yu&,  of  which, 
apart  from  some  fragments,  we  possess  only  the  meagre  epitome 
of  one  Hermolaus.  This  work  was  first  edited  under  the'  title 
n^  fiXcuv  (Aldus,  Venice,  1502);  the  best  modem  editions 
are  by  W.  Dindorf  and  others  (4  vols.,  Leipzig,  1825),  A.  Wester- 
mann  (Leipzig,  1839),  and  A.  Mcineke  (vol.  i.,  Berlin,  1849). 
Hermolaus  d^cates  his  epitome  to  Justinian;  whether  the  first 
or  second  emperor  of  that  name  is  meant  is  disputed,  but  it 
seems  probable  that  Stephanus  flourished  in  the  earlier  part  of 
the  6th  century,  under  Justinian  I.  The  chief  fragments  re- 
maining of  the  original  work  (which  certainly  contained  lengthy 
quotations  from  classical  authors  and  many  interesting  topo- 
graphical and  historical  details)  are  preserved  by  Constantlne 
Porphyrogennetos,  De  administratido  imperio,  ch.  33  (the 
article  'Ifiiipiat  bio)  and  De  themalibuSf  ii.  xo  (an  account  of 
Sicily);  the  latter  includes  a  passage  from  the  comic  poet  Alexis 
on  the  Seven  Largest  Islands.  Another  respectable  fragment, 
from  the  article  A6/ti|  to  the  end  of  A,  exists  in  a  MS.  of  the 
Seguerian  library. 

See  the  editions  of  Westermann,  Dindorf  and  Meineke.  above 
noticed;  the  article  "Stephanus  Bvzant.,"  in  Smith's  Dictionary 
of  Ancient  Biography,  vol.  iii.;  E.  H.  Bunbury.  History  of  Ancient 
Geography,  I  loa,  135,  169;  ii.  669-671  (London,  1883);  Rieae, 
~  Sh   '     "  "     '  ~   -     . 


son  B.;  E.  Stemphnger,  Studitn  tu  d.  'BftvA. 

STEPHEN,  the  "  proto-martyr  "  (as  he  is  called  in  certain 
MSS.  of  Acts  xxii.  30),  in  some  senses  the  greatest  figure  in 
primitive  Christianity  prior  to  Paul's  conversion,  was  one  of 
/*  the  Seven"  (xxi.  8,  nowhere  called  "  deacons" )  set  over  the 
"daily  ministration"  towards  the  needy  members  of  the 
Jerusalem  community.  But,  like  Philip  and  perhaps  others  of 
his  colleagues  (vi.  3),  he  had  higher  gifts  than  his  office  woidd 
suggest.    We  read  that  he  was  "  full  of  faith  and  of  the  holy 


Spirit";  and  as  his  spiritual  power  seems  to  have  shown  it 
mighty  deeds  as  well  as  words  (vL  5,  8),  he  hrramr  a  mazied 
man  in  Jerusalem.  Himself  a  Jew  of  GredL  culture,  be  natunlv 
tried  to  win  over  his  fellow  Hellenists  (vL  9). 

It  is  here  that  Stq>hen's  advance  upon  the  Apostolic  teadaf 
becomes  ^parent.  His  special  "wisdom"  lay  in  greater 
insight  into  the  merely  relative  nature  and  vahie  o£  the  extenu 
of  Israd's  religion,  and  particulariy  those  ooonected  «iih  tk 
Temple.  His  fdlow  Hellenists  were  as  a  body  eager  to  ds- 
prove  the  feeling  of  the  native  "Hebrews"  that  they  wen 
only  half  Jews;  acoordin^y  teaching  whidi  *"«*«■"««***  the  vaI:Le 
of  the  saoed  "  customs  which  Moses  had  delivered"  (vi.  u'\— 
by  making  salvation  turn  immediatdy  up(»  fahlt  in  Jescs  b 
Messiah — would  cause  deq>  resentment  in  such  circles,  ia  ^M,'£ 
of  their  more  liberal  attitude  to  things  noii>Jewiah.  They  sxr 
have  met  Stq>hen'8  appeal  for  faith  in  Jesus  as  Messiah  br 
saying  that  full  fdlowship  with  God  was  theirs  by  obscrvssct 
of  the  Mosaic  customs,  centring  in  the  Temple,  which  in  Jerusua 
overshadowed  men's  thoughts  touching  the  Divine  pRsoL-c 
To  this  he  would  reply  by  warning  them  in  Jesus'  own  vordi. 
supported  by  those  of  the  prophets,  that  the  heart  is  tltt  tnz 
seat  of  the  Shekinah;  and  that  if  they  refused  God  macSet 
in  His  Messiah,  the  final  embodiment  of  Divine  lighterassfii. 
no  holy  "customs" — no,  not  the  Temple  itself — could  sat 
them  from  the  disjdeasure  of  the  living  God.  Nay,  God  ik^ 
have  to  make  good  Messiah's  words  as'  to  His  person  bctog  arr 
essential  to  fdlowship  with  God  than  the  Tcnqdc  ttsdf  d 
Matt.  xiL  6),  which  inight  even  be  destroyed,  as  it  had  bees  -: 
the  past,  without  loss  to  true  religion.  In  aU  this  h^  was  be 
reasserting  the  prophetic  rather  than  the  scribal  view  <A  ifae 
Mosaic  Law  and  its  institutions,  vii.  that  the  ixmer  spirit,  thi 
which  could  be  written  on  the  heart,  was  the  only  thiag  iojt 
essential.  But  they  could  not  rise  to  this  conception  and  vnxm 
his  words  as  "  blasphemous  against  Moses  and  against  God."  sn: 
roused  "  the  people  and  the  dders  and  the  scribes  "  agaiisi  bi=. 

He  was  seized  and  Jbrought  before  the  Sanhedrin  on  the  ch^T^ 
of  speaking  "against  the  Temple  and  the  Law**  (vi  ii-u-. 
His  defence  against  this  twofold  charge  took  the  fona  d  1 
survey  of  Israd's  religious  past,  with  a  view  to  show:  (1)  ti:: 
"  the  God  of  Glory"  had  covenant  rdatious  with  their  fun- 
fathers  before  they  had  dther  Hcly  Place  (Land  or  TcDipv 
or  Law  (viL  1-17);  (2)  that  the  first  form  of  visiUe  meciici 
pUce  between  God  and  His  people  was  far  other  than  thsi  i-r 
which  absolute  sanctity  was  now  rlaimfd  Nay,  the  fora  .t 
"  the  tabemade  of  testimony  in  the  wihlemcas'*  (no  HH^ 
Land)  had  more  divine  sanction^  than  any  later  Temple  (44-4* 
(3)  that,  after  all,  the  presence  of  "  the  Most  Hig^**  was  is  » 
way  bound  up  with  any  structure  <^  human  hands,  as  Isiii 
witnessed  (48^50).  The  moral  of  all  this  was  plain:  Isza 
forms  of  fdlowship  with  the  Most  High  had  afl  akag  bes 
relative  and  subject  to  change.  Particulariy  was  this  so  «^ 
the  external  forms  of  cultus  then  rqvcsented  by  the  Tcsr;iMt 
Hence  there  was  no  "  blasphemy'*  in  suggesting  tl»t  ia  i^ 
Messianic  age  yet  another  change  might  come  about,  and  tlo: 
observance  of  Temple  services  could  prove  little  as  to  aoccpuact 
with  God.  But  there  is  another  and  more  actual  line  of  plesdeg. 
This  is  found  in  the  elaborate  section  dealing  with  the  poses 
and  work  of  Moses,  the  great  lawgiver  (17*38) — a  sectn 
full  of  extra-biblical  touches — followed  by  one  oa  hnbi 
hardness  of  heart  towards  him  and  the  "  ttviag  oradcs"  be 
mediated,  together  with  its  result,  the  Exile  (39~43)  Pv*  *^ 
original  Mosaism,  embodied  in  Moses  and  his  ministry  to  Isrse. 
is  represented  as  something  which  in  its  full  qaritual  uAtaLa 
had  been  frustrated  by  Israd's  stifTneckedness  (39, 4a  seq.)  T^ 
figure  of  Moses  is  made  to  stand  forth  in  idesl  outliaev  tte 
thinly-veiled  Christian  application  shining  throu^.  *  This  s 
that  Moses  who  said  unto  the  children  of  land,    'A  propka 


*The  solemn  language 
the  writer  to  the  Hebreti 


in  V.  44  suggests  that  to 
ebrews  (and  perhaps  HeUenists  _ 
Biblical  Sanctuary,  as  corrmpoiKling  to  the  heavenly 
was  more  sacred  than  the  Temple  of  Herod,  which 
sanctity  it  had  to  the  older  featuies  it  still 
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shall  God  nise  up  unto  yoa  . . .  like  unto  me.'  This  is  he  that 
was  in  the  Church  in  the  wilderness  with  the  angel  which  tpake 
to  him  in  the  Mount  Sinai,  and  with  our  fathers;  who  received 
living  oracles  to  give  unto  us:  to  whom  our  fathers  would  not  be 
obedient,  but  thrust  him  from  them,  and  turned  back  in  their 
hearts. . ."  (38  seq.).  Here  we  have  the  very  situation  as  between 
Stephen  and  his  hearers;  and  it  is  made  unmistakable  by  the 
speaker's  closing  words  (51-53).  They  will  have  nothing  to 
say  to  the  greater  Mediator  of  the  Divine  oracles  in  Messianic 
clearness  and  power. '  But  if  so,  the  reason  is  not  their  fiddity 
to  the  Mosaic  Law,  but  their  infidelity- to  its  ^iritual  substance. 
Had  they  kept  the  Law  dutifully  they  would  have  believed  on 
Him  in  whom  true  Mosaism  was  fulfilled  and  transcended. 

In  all  this  there  are  points  both  of  contact  and  divergence 
between  Stephen  and  PauL  Alike  they  are  champions  of  the 
*' spirit"  against  the  "letter";  and  alike  they  tax  unbelieying 
Judaism  with  failure  to  keep  the  Law  in  its  real  sense.  But 
here  difference  begins.  Quite  apart  from  the  extemalism  of 
Temple  worship,  to  which  Paul  never  aUudes,  they  start  from 
different  conceptions  of  the  Law.  Stephen,  the  Hellenist, 
views  it  idealistically  and  with  the  spiritual  freedom  of  the 
prophets  and  of  Jesus  Himself.  But  Paul  took  it  nK>re  strictly 
(see  Paul).  Thus  in  spite  of  general  kinship  of  spirit,  Stephen 
is  not  really  Paul's  forerunner.  He  has  no  sense  of  antithesis 
between  law  and  grace;  and  he  makes  no  reference  to  the 
Gentiles.  It  is  rather  the  author  of  the  Epistle  to  Hebrews 
(q.v.)  who  recalls  Stephen.  Both  deal  largely  with  the  Temple 
and  its  worship;  both  expose  the  extemalism  of  the  legal  rites 
of  Judaism,  as  tending  to  spiritual  unreality;  and  both  view 
the  Gospel  as  the  sublimation  of  the  Law  on  ideal  lines.  Only, 
the  later  thinker  contrasts  even  pure  Mosaism  with  the  Gospel 
of  Christ,  as  old  with  new,  as  the  Covenant  of  shadow  with  that 
of  reality. 

As  to  the  authenticity  of  Stephen's  speech,  it  is  generally 
admitted  to  be  accurate  in  substance,  if  not  in  the  words  that 
he  uttered.  We  may  suppose  it  lived  in  the  memory  of  some 
associate  in  such  discussions,  who  would  often  repeat  its  tenor 
in  his  work  as  one  of  the  preachers  scattered  (viii.  4,  xi.  19) 
by  the  persecution  which  Stephen's  preaching  brought  on  the 
Jerusalem  community,  particularly  on  its  Hellenistic  section 
as  most  identified  with  the  revolutionary  aspect  which  faith 
in  Jesus  the  Nazarene  now  for  a  time  assumed  in  public  esti- 
mation (contrast  ii.  47).  It  would  finally  be  committed  to 
writing,  largely  because  it  waaso  representative  of  the  Hel- 
lenistic view  of  the  relations  of  Judaism  and  Christianity.  As 
such  it  was  given  prominence  in  the  book  of  Acts— a  work  which 
shows  the  greatness  of  the  contributions  to  the  Apostolic  age 
not  only  of  Paul,  but  also  of  the  Hellenists,  those  mediators 
between  Jews  and  Gentiles.  Possibly  also  Paid  had  spoken  in 
Luke's  hearing  of  Stephen's  martyrdom  and  his  own  close 
relations  to  it  (vii.  58, 60,  cf.  vi.  9). 

Stephen's  actual  martyrdom  is  described  as  tumultuary  in 
character,  though  the  legal  forms  of  stoning  for  blasphemy  were 
observed  (58).  This  is  quite  consistent  with  a  trial  before  the 
Sanhedrin;  nor  is  it  inconceivable  that  an  act  exceeding  the 
rights  of  that  body  under  the  Romans  should  have  taken 
place  at  the  impulse  of  religious  fanaticism.  Our  knowledge  of 
Jewish  history  is  not  full  enough  to  warrant  denial  of  the 
historicity  of  this  feature  of  the  narrative  simply  on  the  score 
of  its  illegality.  Neither  is  there  good  reason  to  assume  that 
the  hearing  before  the  Sanhedrin  is  a  touch  added  by  the  author 
of  Acts  to  the  source  on  which  he  has  drawn  in  the  main. 

LiTBRATuas. — All  requisite  materials  will  be  found  in  articles 
in  the  Ency.  Bib.  vol.  tv.,  and  Hauck's  ReaUncykl.  f.  Protestant. 
Theol.  «.  Kirche,  vol.  xix.  The  former  in  particular  examines 
the  Midrashic  elements  (adding  to  or  divergine  from  the  O.  T. 
data)  in  Stephen's  speech.the  lingubcic  features  olActa  vi.  i,  yiii.  3, 
and  various  theories  as  to  the  source  or  sources  used  therein.  It 
also  refers  to  the  worthless  legends  touching  Stephen's  death  and 
the  finding  of  his  relics,  collected  in  Tillemont,  Mimoires  (Eng.  ed., 
1735).  PP-  353-359-  0-  V.  B.) 

STEPHEN  (io97?-xi54),  king  of  England,  was  the  third 
son  of  Stephen  Henry,  count  of  Blois  and  Chartres,  and,  through 


his  mother  Adela,  a  grandson  of  William  the  Conqueror.  Bom 
some  time  before  xxoi,  he  was  still  a  boy  when  he  was  taken' 
into  favour  by  his  uncle,  Henry  I.  of  England.  From  Henry 
he  received  the  honour  of  knighthood  and  the  county  of  Mor« 
tain.  In  X  1x8  he  severed  his  coimexion  with  Blois  and  Chartres, 
renouncing  his  hereditary  daims  in  favour  of  his  elder  brother 
Theobald.  But  he  acquired  the  county  of  Boulogne  by  marry- 
ing  Matilda  (c.  1x03-1152),  the  heiress  of  Count  Eustace  III. 
and  a  niece  of  Henry's  first  wife.  The  old  king  arranged  this 
match  after  the  untimely  loss  of  his  son,  William  Atheling,  in 
the  tragedy  of  the  White  Ship;  until  X125  Stq>hen  was  regarded 
as  the  probable  heir  to  the  English  throne.  But  the  retum  of 
the  widowed  empress  Matilda  (q.v.)  to  her  father's  court  changed 
the  situation.  Henry  compelled  Stephen  and  the  rest  of  his 
barons  to  acknowledge  the  empress  as  their  future  ruler  (1x26). 
Seven  years  later  these  oaths  were  renewed;  and  in  addition  the 
ultimate  claims  of  Matilda's  infant  son,  Henry  of  Anjou,  were 
recognized  (XX33).  But  the  death  of  Henry  I.  found  the  empress 
absent  from  England.  Stq>hen  seized  the  opportunity.  He 
hurried  across  the  Channel  and  began  to  canvass  for  supporters, 
arguing  that  his  oaths  to  Matilda  were  taken  under  coercion^ 
and  that  she,  as  the  daughter  of  a  professed  nun,  was  illegitimate. 
He  was  raised  to  the  throne  by  the  Londoners,  the  official 
baronage  and  the  dergy;  his  most  influential  supporters  were 
the  old  justiciar,  Robert,  bishop  of  Salisbury,  and  his  own 
brother  Henry,  bishop  of  Winchester.  Innocent  II.  was  in- 
duced by  Bishop  Henry  to  ratify  the  dection,  and  Stephen 
thus  deared  himself  from  the  stain  of  perjury.  Two  charters 
of  liberties,  issued  in  rapid  succession,  confirmed  the  King's 
alliance  with  the  Church  and  earned  the  good  will  of  the  nation. 
But  his  supporters  traded  upon  his  notorious  facility  and  the 
unstable  nature  of  his  power.  Extortionate  concessions  were 
demanded  by  the  great  barons,  and  particularly  by  Earl  Robert 
of  Gloucester,  the  half-brother  of  the  empress.  The  dergy 
insisted  that  ndther  thdr  goods  nor  their  persons  should  be 
subject  to  secular  jurisdiction.  Stephen  endeavoured  to  free 
himself  from  the  control  of  such  interested  supporters  by 
creatmg  a  mercenary  army  and  a  royalist  party.  This  led  at 
once  to  a  rupture  between  himself  and  Earl  Robert  (1138),  which 
was  the  signal  for  sporadic  rebellions.  Soon  afterwards  the 
king  attacked  the  bishops  of  Salisbury,  Ely  and  Lincoln— a 
powerful  family  clique  who  stood  at  the  head  of  the  offidal 
baronage — and,  not  content  with  seizing  their  castles,  sub- 
jected them  to  personal  outrage  and  detention.  The  residt 
was  that  the  dergy,  headed  by  his  brother,  the  bishop  of  Win- 
chester, declared  against  him  (1x39).  In  the  midst  of  these 
difficulties  he  had  left  the  westem  marches  at  the  mercy  of  the 
Wdsh,  and  the  defence  of  the  northem  shires  against  David 
of  Scotland  had  devolved  upon  the  barons  of  Yorkshire. 
Stephen  was  thoroughly  discredited  when  the  empress  at 
length  appeared  in  England  (Sept.  30,  X139).  Through  a  mis- 
placed sense  of  chivalry  he  declined  to  take  an  opportunity  of 
seizing  her  person.  She  was  th^dore  able  to  join  her  half- 
brother  at  Gloucester,  to  obtain  recognition  in  the  westem  and 
south-western  shires,  and  to  contest  the  royal  title  for  eight 
years.  Stephen's  initial  errors  were  aggravated  by  bad  general- 
ship. He  showed  remarkable  energy  in  hurrying  from  one 
centre  of  rebellion  to  another;  but  he  never  ventured  to  attack 
the  headquarters  of  the  empress.  In  1141  he  was  surprised 
and  captured  while  besieging  Lincoln  Castle.  The  empress  in 
consequence  reigned  for  six  months  as  "Lady  {Domina)  of  the 
English";  save  for  her  faults  of  temper  the  cause  of  Stq>hen 
would  never  have  been  retrieved.  But,  later  in  the  year,  his 
supporters  were  able  to  procure  his  rdease  in  exchange  for  the 
earl  of  Gloucester.  After  an  obstinate  siege  he  expeUed  Matilda 
from  Oxford  (Dec  1x42)  and  compelled  her  to  fall  back  upon 
the  west.  The  next  five  years  witnessed  anarchy  such  as 
England  had  never  bdore  experienced.  England  north  of  the 
Ribble  and  the  Tyne  had  paissed  into  the  hands  of  David  of 
Scotland  and  his  son,  Prince  Henry;  Ranulf  earl  of  Chester  was 
constructing  an  independent  prindpality;  on  the  west  the 
raids  of  the  Angevin  party,  in  the  east  and  midlands  the 
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excesses  of  such  rebels  as  Geoffrey  de  Mandevillc,  earl  of  Essex, 
turned  considerable  districts  into  wildernesses.  Meanwhile 
Geoffrey  of  Anjou,  the  husband  of  the  empress,  completed  the 
conquest  of  Normandy  (1144).  In  X147  the  situation  improved 
for  Stephen;  Robert  of  Gloucester,  the  ablest  of  the  Angevin 
partisans,  died,  and  the  empress  left  England  in  despair.  But 
her  son  soon  appeared  in  England  to  renew  the  struggle  (1149) 
and  conciliate  new  supporters.  Soon  after  his  return  to  Nor- 
mandy Henry  was  invested  by  his  father  with  the  duchy  (1150). 
He  succeeded  to  Anjou  in  X151;  next  year  he  acquired  the 
duchy  of  Aquitaine  by  marriage.  Stephen  struggled  hard  to 
secure  the  succession  for  Eustace,  his  elder  son.  But  he  had 
quarrelled  with  Rome  respecting  a  vacancy  in  the  see  of  York; 
the  pope  forbade  the  English  bishops  to  consecrate  Eustace 
(i 1 51) ;  and  there  was  a  general  unwillingness  to  prolong  the  civil 
war.  Worn  out  by  incessant  conflicts,  the  king  bowed  to  the 
inevitable  when  Henry  next  appeared  in  England  (X153). 
Negotiations  were  opened;  and  Stephen's  last  hesitations  dis- 
appeared when  Eustace  was  carried  off  by  a  sudden  illness. 
Late  in  II 53  the  king  acknowledged  Henry  as  his  heir,  only 
stipulating  that  the  earldom  of  Surrey  and  his  private  estatti 
should  be  guaranteed  to  his  surviving  son,  William.  The  king  and 
the  duke  agreed  to  co-operate  for  the  repression  of  anarchy;  but 
Stephen  died  before  this  work  was  more  than  begun  (Oct.  11 54). 
On  his  great  seal  Stephen  is  represented  as  tall  and  robust, 
bearded,  and  of  an  open  countenance.  He  was  frank  and 
generous;  his  occasional  acts  of  duplicity  were  planned  reluctantly 
and  never  carried  to  their  logical  conclusion.  High  spirited 
and  proud  of  his  digm'ty,  he  lived  to  repent,  without  being 
able  to  undo,  the  ruinous  concessions  by  which  he  had  con- 
ciliated supporters.  In  warfare  he  showed  courage,  but  little 
generalship;  as  a  statesman  he  failed  in  his  dealings  with  the 
Church,  which  he  alternately  humoured  and  thwarted.  He  was 
a  generous  patron  of  religious  foundations;  and  some  pleasing 
anecdotes  suggest  that  his  personal  character  deserves  more 
commendation  than  his  record  as  a  king. 

See  the  Gesta  Suphani,  Richard  of  Hexham,  iElred  of  RIevaux' 
ReUUto  de  Standardo,  and  the  chronicle  of  Robert  de  Torigni,  all 
in  R.  Hewlett's  Chronicles  of  the  Reigns  ef  Stephen,  &c.  (4  vols., 
London,  1884-1889);  Ordenc  Vitaliss  nistoria  ecdesiastica^  cd. 
Le  Provost  (5  vols.,  Paris,  1838-1855);  William  of  Malmesbury's 
Historia  nooOla,  ed.  W.  Stubbs  (London,  1889);  Tohn  of  Worcester's 
Continuation  of  Florence^  cd.  J.  H.  Weaver  (Oxford,  1908) ;  the 
Peterborough  Chronicle,  ed.  C.  Plummer  (1893-1899).  Of  modem 
works  see  Miss  K.  Noreate's  England  under  the  Angevin  Kings,  vol.  i. 

i London,   1887):  O.   Rdssler's  Kaiserin   Mathilde  (Beriin,   1897); 
.  H.  Round's  Geoffrey  de  MandeoiUe  (London.  1892):  H.  W.  C. 
>avts's  "The  Anarchy  of  Stephen's  Reign"  in  Ent.  Hist.  Review 
for  1903.  (H.  W.  C.  D.) 

STEPHEH,  the  name  of  nine  popes. 

Stephen  I.,  bishop  of  Rome  from  about  254  to  357,  followed 
Lucius  I.  He  withdrew  from  church  fellowship  with  Cyprian 
and  certain  Asiatic  bishops  on  accoimt  of  their  views  as  to  the 
necessity  of  rebaptizing  heretics  (Euseb.  H.  E.  vii.  5;  Cypr. 
Epp.  75)*  He  is  also  mentioned  as  having  insisted  on  the 
restoration  of  the  bishops  of  Merida  and  Astorga,  who  had 
been  deposed  for  imfaithfulness  during  persecution  but  after 
wards  had  repented.  He  is  commemorated  on  August  2.  His 
successor  was  Sixtus  II. 

Stephen  II.,  pope  from  March  752  to  April  757,  was  iir 
deacon's  orders  when  chosen  to  the  vacant  see  within  twelve 
days  after  the  death  of  Zacharias.*  The  main  difficulty  of  his 
pontificate  was  in  connexion  with  the  aggressive  attitude  ol 
Aistulf,  king  of  the  Lombards.  After  Unsuccessful  embassies 
to  Aistulf  himself  and  appeals  to  the  emperor  Constantine,  he, 
though  in  feeble  health,  set  out  to  seek  the  aid  of  Pippin,  by 
whom  he  was  reccive'd  in  the  neighbourhood  of  Vitry  le  Brul6  in 
the  beginning  of  754.  He  spent  the  winter  at  St  Denis.  Thf 
result  of  his  negotiations  was  the  Prankish  invasion  of  Aistulf? 
territory  and  the  famous  *'  donation  "  of  Pippin.  The  deatli 
of  Stephen  took  place  not  long  after  that  of  Aistulf.  He  was 
succeeded  by  Paul  I. 

*A  priest  named  Stephen,  elected  before  hira,  died  three  day-* 
afto*,  without  having  received  the  episcopal  consecration. 


Stephen  m.,  pope  from  the  7th  of  August  768  to  the  jxd 
of  February  772,  was  a  native  of  Sidly,  and,  having  come  10 
Rome  during  the  pontificate  of  Gregory  III.,  gradtiaJly  rose  to 
high  office  in  the  service  of  successive  p<^pes.  On  the  dcpcsiira 
of  Constantine  II.  Stephen  was  chosen  to  succeed  him.  Frag- 
mentary records  are  preserved  of  the  councfl  (April  769)  it 
which  the  degradation  of  Constantine  was  completed,  cencis 
new  arrangements  for  papal  elections  made,  and  the  pncxki 
of  image-worship  confirmed.  Stephen  inclined  to  the  Lombard 
rather  than  to  the  Prankish  alliance.  He  was  ^MTn-dH  by 
Adrian  I. 

Stephen  IV.,  pope  from  June  816  to  Januaxy  817,  sac- 
ceeded  Leo  HI.  He  did  not  continue  Leo's  policy,  wfaidt  vas 
more  favourable  to  the  clergy  than  to  the  lay  aristociac?. 
Immediately  after  his  consecration  he  ordered  the  Rofcaa 
people  to  swear  fidelity  to  Louis  the  Pious,  to  whom  he  fouid 
it  prudent  to  betake  himself  petsonally  in  the  foUowii«g  Acgus*. 
After  the  coronation  of  Loub  at  Reims  in  October  he  rclonid 
to  Rome,  where  he  died  in  the  beginning  of  the  following  jczr. 
His  successor  was  Paschal  I. 

Stephen  V.,  pope  from  885  to  891,  succeeded  Adrian  UL. 
and  was  in  turn  succeeded  by  Formosus.  In  his  dealings  *v\i 
Constantinople  in  the  matter  of  Photius,  as  also  in  his  rrbtio^s 
with  the  young  Slavonic  Church,  he  pursued  the  fniicr  ci 
Nicholas  I.  His  Italian  policy  wayercd  between  his  desire  kr 
the  protection  of  the  German  king  Amulf  against  Guy  of  Spokta, 
king  of  Italy,  and  fear  of  offending  Guy.  Guy  was  croviicd 
emperor  in  891. 

Stephen  VI.,  pope  from  May  896  to  July-Augnst  £^37, 
succeeded  Boniface  VI.,  and  was  in  turn  followed  by  Romanes. 
His  conduct  towards  the  remains  of  Formosus,  his  la^  pre- 
decessor but  one  (see  Formosus)  excited  a  tumult,  which  cscfd 
in  his  imprisonment  and  death  by  strangling. 

Stephen  VII.  (January  929  to  February  931)  and  Stefbxs 
VIII.  (July  939  to  October  949)  were  virtually  noocstities,  vh) 
held  the  pontificate  whUe  the  real  direction  of  the  pontiS^ 
state  was  in  the  hands  of  Marozia  and.  afterwards,  of  her  scs 
Alberic,  senator  of  the  Romans. 

Stephen  IX.,  pope  from  August  1057  to  March  1058.  soc- 
ceeded  Victor  11.  (Gebhaxd  of  Eichstidt).  His  baptismal  narx 
was  Frederick,  and  he  was  a  younger  brother  of  Godfrey,  diXt 
of  Upper  Lorraine,  marquis  of  Tuscany  (by  his  marriage  vi-Js 
Beatrice,  widow  of  Boniface,  marquis  of  Tuscany).  Frederkk, 
who  had  been  raised  to  the  cardinalate  by  Leo  IX.,  acted  ia 
some  time  as  papal  legate  at  Constantinople,  and  was  vici 
Leo  in  his  unlucky  expedition  against  the  Normans.  He  shaxtd 
his  brother's  fortunes,  and  at  one  time  had  to  take  refuge  maa 
Henry  III.  in  Monte  Cassino.  Five  days  after  the  death  d 
Victor  II.  (who  had  made  him  cardinal-priest  and  abbot  d 
Monte  Cassino)  he  was  chosen  to  succeed  him.  He  shoved 
great  zeal  in  enforcing  the  Hildebrandine  policy  as  to  dcrkxl 
celibacy,  and  wto  planning  the  expulsion  of  the  Normans  froa 
Italy  and  the  elevation  of  his  brother  to  the  imperial  ihrmx 
when  he  was  seized  by  a  severe  illness.  He  di«i  at  Fkacoce 
on  the  29th  of  March  1058. 

STEPHEN  L  [St  Stephen]  (977-1038),  king  of  HocgxrT. 
was  the  son  of  Geza,  duke  of  Hungary,  and  of  Sarolta,  oce  d 
the  few  Magyar  Christian  ladies,  who  obtained  the  best  teaches 
for  her  infant  son.  These  preceptors  included  the  Genrai 
priest  Bruno,  the  Czech  priest  Radh,  and  an  Italian  k£!|:^, 
Theodate  of  San  Severino,  who  taught  him  arms  and  kt!£:s 
(a  holograph  epistle  by  Stephen  existed  in  the  VaticaB  Litszry 
as  late  as  1513).  In  996  Stephen  married  Gisela,  the  davghtet 
of  Duke  Henry  II.  of  Bavaria,  and  in  the  foUowing  year  tis 
father  died  and  the  young  prince  was  suddenly  coofrontcd  ly  a 
formidable  pagan  reaction  under  Kupa  in  the  districts  betve^ 
the  Drave  and  Lake  Balaton.  Stephen  hastened  against  :'t: 
rebels,  bearing  before  him  the  banner  of  St  Martin  of  Tocrs 
whom  he  now  chose  to  be  his  patron  saint,  and  routed  the  rU  { 
at  Veszprem  (998),  a  victory  from  which  the  foundation  of  :he 
Hungarian  monarchy  must  be  dated,  for  Stephen  assunsed  '^ 
royal  title  immediately  afterwards.    In  zooi  his  envoy  Ass^ 
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obtained  Pope  Silvester  11. *s  confiimation  of  this  act  of  sove- 
reignty.   Silvester  at  the  same  time  sent  Stephen  a  consecrated 
crown,  and  approved  of  the,  erection  of  an  independent  Hun- 
garian church,  divided  into  the  two  provinces  of  Esztergom 
and  fi&cs.   But  the  power  of  pagan  Hungary  could  not  be  broken 
in  a  day.    The  focus  of  the  movement  was  the  Maros  region, 
where  the  rebel  Ajtony  built  the  fortress  of  Marosv&r.    The 
struggle  proceeded  for  more  than  twenty-five  years,  the  diffi- 
culties of  Stephen  being  materially  increased  by  the  assistance 
rendered  to  the  rebels  by  the  Greek  emperors,  his  neighbours 
since  their  reconquest  of  Bulgaria.    As  early  as  X015  Stephen 
had  appointed  the  Italian  priest  Gellert  bishop  of  Maros,  but 
he  was  unable  to  establish  the  missionary  in  his  see  till  xoja 
The  necessity  of  christianizing  his  heathen  kingdom  by  force 
of  arms  engrossed  all  the  energies  of  Stephen  and  compelled 
him  to  adopt  a  pacific  policy  towards  the  emperors  of  the  East 
and  West.     When  the  emperor  Conrad,  with  the  deliberate 
intention  of  subjugating  Hungary,  invaded  it  in  1030,  Stephen 
not  only  drove  him  out,  but  captured  Vienna  (now  mentioned 
for  the  first  time^  and  compelled  the  emperor  to  cede  a  large 
portion  of  the  Ostmark  (1031).    Of  the  five  sons  borne  to  him 
by  Gisela,  only  Emerich   reached   manhood,    and  this  well- 
educated  prince  was  killed  by  a  wild  boar  in  103 1.    Stephen 
thereupon  appointed  as  his  successor  his  wife's  nephew  Peter 
Orseolo,  who  settled  in  Hungary,  where  his  intrigues  and  foreign 
ways  made  hlin  extremely   unpopular.     Stephen  died  at  his 
palace  at  Esztergom  in  1038  and  was  canonized  in  1083.    For 
an  account  of  his  epoch-making  reforms  see  Hungary:  History. 
See  Gyula  Paulcr,  History  of  the  Hungarian  Nation,    vol.  i. 
(Hung.;  Pest,  1893};  Lajos  Baltcs,  History  of  the  Roman  Catholic 
Church  in  Huntary,  vol.  1.  (Hung.;  Pest,  1885);  Antal  P6r,  Life  of 
St  Stephen   (Hung.;   Pest,    1871);  J&nos  Kar&csonyi,  Documents 
issued  ly  Suphen  /r(Hung.  ;Pcst,  1892), idem.  Life  of  St  Gellert  (Hung. ; 
Pcsl,    1887);     E.    Horn,   St  Etienne,   roi  apostolique  de  Hongrie 
(Paris,  1899);  W.  J.  Winkler  de  Kitrszynski.  Vila  sancti  Suphani 
(Cracow,  1897).  (R.  N.  B.) 

STEPHEN  V.  (1*3^1272),  king  of  Hungary,  was  the  eldest 
son  of  B61a  IV.,  whom  he  succeeded  in  1270.    As  crown  prince 
he  had  exhibited  considerable  ability,  but  also  a  disquieting 
restlessness  and  violence.    In  1262  he  compelled  his  father, 
whom  he  had  assisted  in  the  Bohemian  War,  to  surrender  twenty- 
nine  counties  to  him,  so  that  Hungary  was  virtually  divided 
into  two  kingdoms.     Not  content  with  this  he  subsequently 
seized  the  southern  banate  of  Macso,  which  led  to  a  fresh  war 
between  father  and   son  in  which  the    latter  triumphed.    In 
X268  he  undertook  an  expedition  against  the  Bulgarians,  con- 
quering the  land  as  far  as  Timova  and  styling  himself  hence- 
forth king  of  Bulgaria.    Stephen  was  a  keen  and  circumspect 
politician,  and  for  his  future  security  contracted,  during  his 
father's  lifetime,  a  double*  matrimonial  alliance  with  the  Nea- 
politan princes  of  the  House  of  Anjou,  the  chief  partisans  of  the 
pope.    He  ceruinly  needed  exterior  support;  for  on  his  accession 
to  the  Hungarian  throne,  as  he  himself  declared,  every  one  was 
his  enemy.     This  hostility  was  due  to  the  almost  universal 
opinion  of  western  Europe  that  Stephen  was  a  semi-pagan. 
His  father  had  married  him  while  still  a  youth  (c.  1255)  to 
Elizabeth,  daughter  of  the  Kumanian  chieftain  K5teny,  with  a 
view  to  binding  the  Kumanians  (who  could  put  in  the  field 
x6,ooo  men;  see  Hungary:  History)  more  closely  to  the  dynasty 
in  the  then  by  no  means  improbable  contingency  of  a  second 
Tatar  invasion.    The  lady  was  duly  baptized  and  remained  a 
Christian;  but  the  adversaries  of  Stephen,  especially  Ottakar  II. 
of  Bohemia,  affected  to  believe  that  Stephen  was  too  great  a 
friend  of  the  Kumanians  to  be  a  true  Catholic.     Ottakar 
endeavoured,  with   the  aid  of   the  Magyar  malcontents,  to 
conquer  the  western  provinces  of  Hungary,  but  after  some  suc- 
cesses was  utterly  routed  by  Stephen  in  1271  near  Mosony, 
and  by  the  peace  of  Pressburg,  the  same  year,  relinquished  all 
his  conquests.    Stephen  died  suddenly  on  the  6th  of  August 

>  Charles,  the  son  of  Charles  of  Anjou,  was  to  marry  Stephen's 
daughter  Mario,  while  Stephen's  infant  son  Ladislaus  was  to  marry 
Charles's  daughter  Elizabeth.  Another  of  his  daughters,  Anna, 
married  the  Greek  emperor  Andronicus  Palaeok)gus. 


X272,  just  as  he  was  raising  an  army  to  recover  his  kidnapped 
infant  son  Ladislaus  from  the  hands  of  hia  rebellious  vassals. 

See  Ignacz  Acsddy,  History  of  tho  Hungarian  Realm,  vol.  L 
(Hung.;  Budapest,  1903).  (R.  N.  B.) 

STEPHEN,  SIR  JAMES  (178^x859),  English  historian,  was 
the  son  of  James  Stephen,  master  in  chancery,  author  of  The 
Slavery  of  the  West  India  Colonies  and  other  works,  and  was 
bom  in  London  on  the  3rd  of  January  1789.  He  was  educated 
at  Trinity  Hall,  Cambridge,  graduating  B.A.  in  181 2,  after 
which  he  studied  for  the  bar  and  was  called  at  Lincoln's  Inn. 
He  obtained  an  extensive  practice  as  a  chancery  barrister, 
being  ultimately  cotmsel  to  the  colonial  department  and  counsd 
to  the  board  of  trade.  In  1834  he  became  assistant  under- 
secretary for  the  colonies,  and  shortly  afterwards  permanent 
under-secretary.  On  his  retirement  in  1847  he  was  made  a 
knight  commander  of  the  Bath.  In  1849  he  was  appointed 
regius  professor  of  modem  history  in  the  university  of  Cam- 
bridge, having  already  distinguished  himself  by  his  brilliant 
studies  in  ecclesiastical  biography  contributed  to  the  Edinburgh 
Review,  which  were  published  that  year  under  the  title  Essays 
in  Ecclesiastical  Biography  and  Other  Subjects;  a  4th  edition, 
with  a  short  memoir,  appeared  in  x86o.  He  was  also  the 
author  of  Lectures  on  the  History  of  France  (  2  vols.,  X85X;  3rd 
ed.,  1857),  and  Desultory  and  Systematic  Reading,  a  lecture 
(1853).    He  died  at  Coblentz  on  the  xsth  of  September  1859. 

STEPHEN,  SIR  JAMES  FITZJAMES,  Bart.  (x829-i8^4), 
English  lawyer,  judge  and  publicist,  was  bora  in  London  on  the 
3rd  of  March  X829,  the  third  child  and  second  son  of  Sir  James 
Stephen  iq.v.).  Fitzjames  Stephen  was  for  three  years  (1842- 
1845)  At  Eton,  and  for  two  years  at  King's  College,  London. 
In  October  1847  he  entered  at  Trinity  College,  Cambridge. 
Notwithstanding  exceptional  vigour  in  mind  and  body,  he  did 
not  attain  any  of  the  usual  scholastic  or  athletic  distinctions. 
The  only  studies  then  seriously  prosecuted  in  the  university 
course  were  mathematics  and  classics.  Neither  of  these  at- 
tracted him  in  their  academical  forms,  nor  did  he  care  for  com- 
petitive sport.  But  his  Cambridge  time  was  fruitful  in  other 
ways.  He  was  already  acquainted  with  Sir  Henry  Maine  (q.v.), 
six  years  his  senior,  and  then  newly  appointed  to  the  chair  of 
civil  law.  This  acquaintance  now  ripened  into  a  perfect  friend- 
ship, which  ended  only  with  Maine's  death  in  x888.  No  two 
men's  intellectual  tempers  ever  presented  a  stronger  contrast. 
As  Stephen  himself  said,  it  took  them  a  long  time  to  know 
when  they  really  agreed.  Maine  was  subtle,  swift  and  far- 
reaching;  Stephen  was  massive,  downright,  indefatigable 
and  sincere  even  to  unnecessary  frankness.  Their  qualities 
were  an  almost  exact  complement  of  one  another,  but  neither 
of  them  would  take  opinions  on  trust,  or  acquiesce  in  common- 
place methods  of  avoiding  difficulties;  and  it  might  have  been 
said  of  either  of  them  without  exaggeration  that,  if  all  his 
technical  and  professional  requirements  could  be  taken  away,  a 
bom  man  of  letters  would  be  left.  By  Maine's  introduction, 
Stephen  became  a  member  of  the  Cambridge  society  known  as 
the  Apostles,  in  form  not  very  different  from  many  other  essay 
societies,  in  substance  a  body  with  an  unformulated  but  most 
individual  tradition  of  open-mindedness  and  absolute  mutual 
tolerance  in  all  matters  of  opinion.  Perhaps  the  golden  age  of 
the  society  was  a  few  years  before  Stephen's  election,  but  it 
still  contained  a  remarkable  group  of  men  who  afterwards 
became  eminent  in  such  different  ways  as;  for  instance,  James 
Clerk  Maxwell  and  Sir  William  Harcourt.  Stephen  formed 
'friendships  with  some  of  its  members,  which  were  as  permanent, 
though  in  few  cases  so  little  subject  to  external  interruption, 
as  his  intimacy  with  Maine.  Probably  the  Apostles  did  much 
to  correct  the  formalism  inevitably  incident  to  the  evangdical 
traditions  of  the  first  Sir  James  Stephen's  household. 

After  leaving  Cambridge,  Fitzjames  Stephen,  having  practi- 
cally to  choose  between  the  Church  and  the  bar,  decided  for  the 
bar.  He  was  called  in  X854,  after  the  usual  haphazard  prepara- 
tion which  was  then  (and  still  practically  is)  considered  in 
England  alone,  and  even  in  En^and  for  one  kind  of  learning 
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alone,  a  sufficient  introduction  to  the  duties  of  a  learned  pro* 
fession«  His  own  estimate  of  his  strictly  professional  success, 
written  down  in  later  years,  was  that  in  spite  of  such  training 
as  he  could  get,  rather  than  because  of  it>  he  became  a  moderately 
successful  advocate  and  a  rather  distinguished  judge.  As  to 
the  former  branch  of  the  statement,  it  is  correct  but  ambiguous 
to  those  who  do  not  know  the  facts.  Stephen's  work  was  always 
distinguished  in  quality,  though  his  amount  of  business  was  never 
great  in  quantity.  After  his  return  from  India  and  before 
he  became  a  judge  he  liad  what  is  called  a  good  practice,  but 
still  not  a  large  one.  In  his  earlier  years  at  the  bar  he  was 
attracted  by  the  stop-gap  of  journalism.  It  was  no  common 
journalism,  however,  that  enlisted  Stephen  as  a  contributor  to 
the  Saturday  Review  when  it  was  founded  in  1855.  He  was  in 
company  with  Maine,  Sir  William  Harcourt,  G.  .8*  Venablea 
(a  writer  of  first-rate  quality  who  never  set  his  name  to  any- 
thing), C.  S.  C.  Bo  wen,  E.A.  Freeman,  Goldwin  Smith  and  others 
whose  names  have  since  become  well  known.  Strangdy  enough, 
the  first  and  the  last  books  published  by  Stephen  were  selections 
from  his  papers  in  the  Saturday  Review  (Essays  by  a  Barrister^ 
1862,  anonymous;  Horae  sabbaticaef  1892).  These  volumes 
embodied  the  results  of  his  studies  among  publicists  and 
theologians,  chiefly  English,  from  the  17th  century  onwards. 
They  never  professed  to  be  more  than  the  occasional  products 
of  an  amateur's  leisure,  but  they  were  of  greater  value 
when  they  were  first  published  than  is  easily  recognized  at 
this  day  by  a  generation  familiar  with  the  resources  of  later 
criticism. 

,  For  exactly  three  years  (1858-1 86x)  Stephen  served  as  secretary 
to  a  royal  commission  on  popular  education,  which  was  more 
fortunate  than  most  commissions  in  having  prompt  e£Fect  given 
to  its  conclusions.  In  1859  he  was  appointed  recorder  of 
Newark.  In  1863  he  published  his  General  View  of  the  Criminal 
Law  of  England  (not  altogether  superseded  by  the  second  edition 
of  1890,  which  was  practically  a  new  book).  This  was  really 
the  first  attempt  that  had  been  made  since  Blackstone  to  explain 
the  principles  of  English  law  and  justice  in  a  literary  form, 
and  it  had  a  thoroughly  deserved  success.  All  this  time  Stephen 
kept  up  a  great  deal  of  miscellaneous  writing,  and  the  foimdation 
of  the  Pall  Mall  Gazette  in  1865  gave  him  a  new  opening.  He 
was  one  of  the  principal  contributors  for  some  years,  and  an 
occasional  one  till  he  became  a  judge.  So  far  he  was  a  literary 
lawyer,  also  possibly  with  chances  (diminished  by  his  vehement 
dislike  for  party  politics)  of  regular  professional  advancement, 
possibly  not  free  from  the  temptation  lo  turn  wholly  to  literature. 
The  decisive  point  of  his  career  was  in  the  sxmimer  of  1869, 
when  he  accepted  the  post  of  legal  member  of  council  in  India. 
Fitsjames  Stephen's  friend  Maine  was  his  immediate  predecessor 
in  this  office.  Guided  by  Maine's  comprehensive  genius,  the 
government  of  India  had  entered  on  a  period  of  systematic 
legislation  which  was  to  last  about  twenty  years.  The  materials 
for  considerable  parts  of  this  plan  had  been  left  by  Maine  in  a 
more  or  less  forward  condition.  Stephen  had  the  task  of  work- 
ing them  into  their  definite  shape  and  conducting  the  bills 
through  the  Legislative  Council.  This  he  did  with  wonderful 
energy,  with  effidency  and  workmanship  adequate  to  the  purpose, 
if  sometimes  rough  according  to  English  notions,  and  so  as  to 
leave  his  own  individual  mark  in  many  places.  The  Native 
Marriages  Act  of  1872  was  the  result  of  deep  consideration  on 
both  Maine's  and  Stephen's  part.  The  Contract  Act  had  been 
framed  in  England  by  a  learned  commission  (apparently  not 
having  much  special  Indian  information,  or  not  much  regarding 
that  which  it  had),  and  the  draft  was  materially  altered  in 
Stephen's  hands  before,  also  in  1872,  it  became  law.  The 
Evidence  Act  of  the  same  year  was  entirely  Stephen's  own. 
It  not  only  consolidated  the  rules  of  judicial  proof,  but  en- 
deavoured to  connect  them  by  legislative  authority  with  a 
logical  theory  of  probability  set  forth  in  the  act  itself.  This 
]>art  of  the  act  has  been  criticized  both  as  to  the  principle  (which, 
indeed,  seems  open  to  much  doubt)  and  as  to  the  success  of  the 
draftsman  in  applying  it.  At  any  rate  it  is  characteristic  of 
Stephen's  anxiety  never  to  shirk  a  difficulty.    To  some  extent 


the  Contract  Act  may  be  charged  with  similar  ovcr-ambitksa; 
but  its  more  practical  defects  are  evidently  due  to  the  acceptaaoe 
by  the  original  framers  of  unsatisfactory  statements  wfakk, 
coming  to  India  with  a  show  of  authority,  naturally  fsnpri 
minute  criticism  amid  the  varied  business  ol  the  le^^thre 
department.  If  the  success  of  the  later  Anglo-IndiaD  Codes 
has  not  been  quite  so  complete  as  that  of  the  Penal  Code,  they 
have,  on  the  whole,  done  excellent  service,  and  they  are  at  leait 
as  good  as  any  European  codification  prior  to  the  voy  rccesit 
achievements  of  scientific  lawyers  in  Italy  and  Ccn^nf. 
Besides  the  ^}edal  work  of  legislation,  Stq>hcn  bad  to  aitoMl 
to  the  current  administrative  business  of  his  deponmeat, 
often  heavy  enough  to  occupy  the  whole  of  an  ordiaaiy  iliie 
man's  attention,  and  he  took  his  full  share  in  the  general  ddib- 
erations  of  the  viceroy's  coundL  His  last  official  act  w»  tbe 
publication  of  a  minute  on  the  administration  of  jnstia  wh^ 
pointed  the  way  to  reforms  not  yet  fully  realized,  ajid  is  su3 
most  valuable  for  every  one  who  wishes  to  understaiMi  the 
judicial  system  of  British  India.  Stephen,  mainly  for  faiailj 
reasons,  cftme  home  in  the  spring  of  1873.  During  the  voyige 
he  made  a  pastime  of  meditating  and  writing  a  series  of  aitkks 
which  took  the  form  of  his  book  entitled  Liberty,  Equeliiy, 
Fraternity  (1873-1874) — a  protest  against  J.  S.  MID's  aeo- 
utilitarianism  which  was  reidly  in  the  nature  <^  an  appeal  ism 
the  new  to  the  old  utilitarians,  if  any  such  were  Idft,  or  per- 
haps rather  to  Hobbes.  It  was,  however,  too  individual  to  be 
systematic,  and  made  no  serious  attempt  at  reconstmcticm. 

Indian  experience  had  supplied  Stq>hen  with  the  motivt  far 
his  next  line  of  activity,  which  future  historians  of  the  mnmnff 
law  may  wdl  regard  as  his  most  eminent  title  to  Femembraaoe. 
The  government  of  India  had  been  driven  by  the  conditicss 
of  the  Indian  judicial  system  to  recast  a  considerable  pan  d 
the  English  law  which  had  been  informally  imported.  Oimisd 
law  procedure,  and  a  good  deal  of  commercial  law,  bad  betai 
or  were  bdng  put  in  a  shape  intelligible  to  dvflian  niagBtrat& 
and  fairly  within  the  comprehension  of  any  intellipnt  nut 
who  would  give  a  moderate  amount  of  pains  to  mastering  tte 
text  of  the  new  codes.  The  rational  substance  of  the  law  h^ 
been  preserved,  while  the  disorder  and  the  excessive  technicaiiiis 
were  removed.  Why  should  riot  the  same  procedsre  be  » 
practicable  and  profitable  in  England?  It  was  Benthaa*s 
ideal  of  codification,  to  be  put  in  practice  with  the  knowiedgr 
of  actual  business  and  legal  habits,  and  .the  lack  of  which  ksd 
made  Bentham's  plans  unworkable.  For  the  nesct  half-doses 
years  Fitzjames  Stephen  was  an  ardent  missioaary  in  tSai 
cause.  The  mission  failed  for  the  time  as  to  the  specific  under- 
takings in  which  Stephen  made  his  experiments,  but  it  had 
a  large  indirect  success  which  has  not  yet  been  adeqnaieh 
recognized.  Stephen  published,  by  way  of  private  ezposatics. 
digests  in  code  form  of  the  law  of  evidence  and  the  criminal  Uv. 
There  were  transient  hopes  of  an  evidence  act  being  fafoi^ 
before  parliament,  and  in  1878  the  digest  of  criminal  law  brrag'f 
a  ministerial  bill.  This  was  referred  to  a  very  strong  jw&ul 
commission,  with  the  addition  of  Stephen  hinudf :  the  rerised 
bill  was  introduced  in  1879  and  1880.  It  dealt  with  proccd?^ 
as  well  as  substantive  law,  and  provided  for  a  court  of  criasical 
appeal  (after  several  years  of  judidal  ezperi^ioe  Stef^hea 
changed  his  mind  as  to  the  wisdom  of  this).  However,  sd 
substantial  progress  was  made  In  1883  the  part  rdatiaf  ts 
procedure  was  brought  in  separately,  and  went  to  the  gnL-J 
committee  on  law,  who  found  there  was  not  time  to  deal  witb  : 
satisfactorily  in  the  course  of  the  session.  Criminal  appeal  bs 
since  (1907)  been  dealt  with;  otherwise  nothing  has  been  6c: t 
with  dther  part  of  the  draft  code  since.  The  historical  materos 
which  Stephen  had  long  been  collecting  took  permanenl  shape 
the  same  year  (1883)  in  the  History  of  the  Crimmd  Lot  J 
England,  which,  though  not  free  from  inequalities  and  traces 
of  haste,  must  long  remain  the  standard  woric  cm  the  sobieci. 
A  projected  digest  of  the  law  of  contract  (which  would  have  bees 
much  fuller  than  the  Indian  Code)  fell  through  for  want  d  tiiae. 
Thus,  none  of  Stephen's  own  plans  of  English  oodi^tka 
took  efiect.    Nevertheless  they  bore  fruit  indirectly. 
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men  dealt  with  other  dapXtss  of  the  law  in  the  systematic  form 
of  the  Anglo-Indian  codes;  and  a  digest  of  the  law  of  partner- 
ship by  Sir  Frederick  Pollock,  and  one  of  the  law  of  negotiable 
instruments  by  Sir  M.  D.  Chalmers,  who  some  time  afterwards 
filled  the  post  of  l^;al  member  of  council  in  India,  became  the 
foundation  of  the  Bills  of  Exchange  Act  of  1882  and  the  Partner- 
ship Act  of  1890.  Lord  Heischdl  passed  a  Sale  of  Goods  Act  on 
similar  lines,  also  drafted  by  Chalmers,  in  1893;  and  a  Marine 
Insurance  Act,  prepared  in  like  manner  in  1894,  finally  became 
law  in  1906.  Nothing  really  stands  in  the  way  of  a  practically 
complete  code  of  maritime  and  commercial  law  for  the  United 
Kingdom  but  the  difficulty  of  finding  time  in  the  House  of 
Commons  for  non-contentious  kgislation;  and  whenever  this 
is  achieved,  the  result  will  in  substance  be  largely  due  to  Sir 
James  Stephen's  efforts.  Meanwhile,  in  addition  to  his  other 
occupations,  Stephen  was  an  active  member  of  the  Metaphysical 
Society  (see  Knowles),  and  he  carried  on  an  intimate  corre- 
spondence with  Lord  Lytton,  then  viceroy  of  India,  during  the 
critical  period  of  the  second  Afghan  War.  In  connexion  with  the 
Metaphysical  Society,  and  otherwise,  Fitzjames  Stephen  took 
an  active  interest  in.  many  topics  of  current  controversy.  This 
led  him  to  produce  a  great  number  of  occasional  articles,  of 
which  a  list  may  be  found  at  the  end  of  Sir  Leslie  Stephen's  Life. 
The  matters  dodt  with  covered  a  wide  field,  from  modem  history* 
and  politics,  with  a  predilection  for  India,  to  philosophy,  but  the 
prevailing  mood  was  theologico-political.  All  these  writings 
were  forcible  expositions  of  serious  and  thoroughly  definite  views, 
and  therefore  effective  at  the  time  and  valuable  even  to  those 
who  least  agreed  with  them.  As  to  the  philosophical  part  of 
them,  the  grounds  of  discussion  were  shifting  then,  and  have 
continued  to  shift  rapidly.  Much  of  Stephen's  vigorous  polemic 
has  already  incurred  the  natural  fate  of  becoming  as  obsolete  as 
the  arguments  against  which  it  was  directed.  Pure  metaphysical 
speculation,  as  an  intellectual  exercise,  had  little  attraction  for 
Urn;  and,  though  he  was  fully  capable  of  impartial  historical 
criticism,  he  seldom  applied  it  outside  the  history  of  law. 

In  1877  Stephen  was  made  a  Knight  Commander  of  the  Star 
of  India,  and  in  1878  he  received  the  honorary  degree  of  D.CX, 
at  Oxford.  Early  in  1879  he  was  appointed  judge  of  the  queen's 
bench  division.  He  held  that  office  a  little  more  than  eleven 
years.  The  combination  of  mature  intellectual  patience  and 
critical  subtlety  which  marked  the  great  masters  of  the  conmion 
law  was  not  his,  and  it  cannot  be  said  that  he  made  any  con- 
siderable addition  to  the  substance  of  legal  ideas.  His  mind 
was  framed  for.  legisUtion  rather  than  for  systematic  interpreta- 
tion and  devel<^>ment.  Therefore  he  can  hardly  be  called  a 
great  judge;  but  he  was  a  thoroughly  '}\xsi  and  efficient  one; 
and  if  none  of  his  judgments  became  landmarks  of  the  law,  very 
few  of  them  were  wrong.  Especially  in  criminal  jurisdiction, 
he  was  invariably  anxious  that  moral  as  well  as  legal  justice 
shoiUd  be  done.  He  found  time,  in  1885,  to  produce  a  book  on 
the  trial  of  Nuncomar,  for  the  purpose  of  rehabilitating  Sir 
Elijah  Impey's  memory  against  the  attack  made  on  him  in 
Macaulay's  essay  on  Warren  Hastings,  which  for  most  English 
readers  is  the  first  and  last  source  of  information  on  the  whole 
matter.  Mr  G.  W.  Forrest's  later  research  in  the  archives  of 
the  government  of  India  had  tended  to  confirm  the  judicial 
protest,  at  any  rate  as  regards  Macaulay's  grosser  charges. 

The  one  thing  of  which  Stephen  was  least  capable — among 
other  things  possible  to  a  good  man  and  a  good  citizen — was 
sparing  himself.  He  had  one  or  two  warnings  which  a  less 
energetic  man  would  h^ve  taken  more  seriously.  In  the  spring 
of  1891  his  health  broke  down,  the  chief  symptom  being  sudden 
lapses  of  memory  of  which  he  was  himself  quite  unconscious. 
In  obedience  to  medical  advice  he  resigned  his  judgeship  in 
April,  and  was  created  a  baronet.  He  lived  in  retirement  till 
his  death  on  the  z  ith  of  March  1894,  having  filled  a  not  very  long 
life  with  a  surprising  amount  of  work,  of  which  a  large  proportion 
was  of  permanent  value.  Perhaps  the  most  individual  part 
of  Stephen's  character  was  his  absolute  sincerity.  He  would 
not  allow  himself  even  innocent  dissimulation;  and  this  gave 
to  those  who  knew  him  but  slightly  an  impression  of  hardness 


which  was  entirely  contrary  to  his  real  nature.  Sir  James 
Stephen  married  Mary  Richenda  Cunningham  in  1855.  On 
his  death  his  eldest  son,  Herbert,  succeeded  to  the  baronetcy. 
A  second  son  of  brilliant  literary  promise,  James  Kenneth 
Stephen  (1859-1892),  died  in  his  father's  lifetime:  his  principal 
literary  achievements  consisted  in  two  small  volumes  of  verse — 
Lapsus  calami  and  Quo  Musa  iendiSf  the  former  of  which 
went  through  five  editions  in  a  very  short  time.  The  third  son, 
Mr  H.  L.  Stephen,  was  appointed  in  1901  judge  of  the  High 
Court  of  Calcutta. 

See  Sir  Leslie  Stephen,  Life  ef  Sir  James  Fitsjames  Stephen 
(London,  1805),  with  biblioeraphical  appendix,  a  model  BiogFaphy; 
same  author  •  article  in  the  Diet.  NaL  itog. ;  Letters  toith  biographical 
Notes,  by  his  daughter,  Caroline  Emelia  Stephen  (1907).  See  also 
Sir  C.  P.  Ubert,  ''^Sir  James  Stephen  as  a  Legislator,''  low  Otiarf. 
IU9.  X.  222.  (F.  Po.) 

STEPHEN,   SIR   LESUB    (1833-1904),   English   biographer 
and  literary  critic,  grandson  of  James  Stephen  (1758-1832), 
master  in  chancery,  a  friend  of  Wilberforce,  and  auUior  of  a 
book  called  Slavery  Ddineatedt  and  son  of  Sir  James  Stephen 
(1789-1859),   colonial   under-secretary  for  many  years,  and 
author  of  Essays  on  Ecdesiastical  Biography ,  was  bom  at  Ken- 
sington Gore  on  the  aSth  of  November  1832.    At  his  father's 
house  he  saw  a  good  deal  of  the  Abolitionists  and  other  members 
of  the  Clapham .  sect,  and  the  Macaulays,  James  Spedding, 
Sir  Henry  Taylor  and  Nassau  Senior  were  intimate  friends  of  his 
family.    After  education  at  Eton,   Kingli  College,  London," 
and  Trinity  Hall,  Cambridge,  where  he  graduated  B.A.  (30th 
wrangler)  1854,  M.A.  1857,  Stephen  remained  for  several  years 
a  fellow  and  tutor  of  his  college.    He  has  recounted  the  experi- 
ences of  a  resident  feUow  at  that  period  in  a  delightful  chapter 
in  his  Life  of  Fawcett  as  well  as  in  some  less  formal  Sketches  from 
Cambridge:  By  a  Don  (1865).    These  sketches  were  reprinted 
from  the  Pall  Mall  GauUe,  to  the  proprietor  of  which,  George 
Smith,  he  had  been  introduced  by  his  brother  (Sir)  James 
Fitzjames  Stephen.    It  was  at  Smith's  house  at  Hampstead 
that  Stephen  met  his  first  wife,  Harriet  Marion  (d.  1875), 
daughter  of  W.  M.  Thackeray;  after  her  death  he  married 
Julia  Prinsep,  widow  of  Herbert  Duckworth.    While  still  a 
feUow  he  had  taken  holy  orders,  which  be  relinquished  in  March 
2875  upon  the  passing  of  the  Clerical  Disabilities  Act.    In  the 
meantime  (after  a  visit  to  America,  where  he  formed  lasting 
friendships  with  Lowell  and  EUot  Norton)  he  settled  in  London, 
and  wrote  largely,  not  only  for  the  Pall  Mall  Gazette  and  the 
Saturday  Review,  but  also  for  Fraser,  Macmillan,  the  Fortnightly 
and  other  periodicals.  He  was  already  known  as  an  ardent  moun- 
taineer, as  a  contributor  to  Peaks,  Passes  and  Glaciers  (1862), 
and  as  one  of  the  earliest  presidents  of  the  Alpine  Club,  when  in 
187 1,  as  a  vindication  in  some  sort  of  the  mountaineering  mania, 
and  as  a  commemoration  of  his  own  first  ascents  of  the  Schreck- 
hom  and  Rothhom,  he  published  his  fascinating  Playground  of 
Europe  (republished  with  additions,  1894).    In  the  same  year 
he  was  appointed  editor  of  the  Comkill  Magazine,  the  reputation 
of  which  he  maintained  by  enlisting  R.  L.  Stevenson,  Thomas 
Hardy,  W.  E.  Norris,  Henry  James  and  James  Payn  among 
his  contributors.    During  the  eleven  years  of  his  editorship,' 
in  addition  to  three  sharp  and  penetrating  volumes  of  critical 
studies,  reprinted  mainly  from  the  Comhill  under  the  title  of 
Hours  in  a  Library  (1874,1876  and  1879),  and  some  Essays  on 
Freethinking  and  Plain  Speaking  (1873  and  1897,  with  intro- 
ductory essays  by  J.  Bryce  and  H.  Paul),  which  included  the  very 
striking  "  A  Bad  Five  Minutes  in  the  Alps  "  (reprinted  from 
Fraser  and  the  Fortnightly  in  1873),  he  made  two  valuable 
contributions  to  philosophical  history  and  theory,  The  History 
of  English  Thought  in  the  Eighteenth  Century  (1876  and  1881)  and 
The  Science  of  Ethics  (1882);  the  second  of  these  was  extensively 
adopted  as  a  textbook  on  the  subject.    The  first  was  generally 
recognized  as  an  important  addition  to  philosophical  literature, 
and  led  inmiediately  to  Stephen's  election  at  the  Athenaeum 
Club  in  1877.    In  1879  he  set  on  foot  a  Sunday  Walking  Club, 
which  contained  weU-luiown  names,  among  them  Sir  F.  PoUock, 
1  F.  W.  Maitland,  Croom  Robertson  and  Cotter  Morison. 
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In  the  autumn  of  1883  he  abandoned  the  direction  of  the 
CornhiU  to  James  Payn,  having  accepted  the  more  responsible 
duty  of  the  editor  of  the  Dictionary  0/  Nalional  Biography, 
for  the  first  planning  and  conception  of  which  he  was  largely 
responsible.  The  first  volume  of  the  Dictionary  was  published 
in  Janyary  1885,  and  twenty  quarterly  volumes  followed  under 
Stephen's  «ole  editorship.  Five  volumes  were  then  published 
under  the  joint  editorship  of  Leslie  Stephen  and  of  Mr  Sidney 
Lee,  whom  he  had  appointed  as  his  assistant  in  March  1883. 
Early  in  1891,-  after  eight  and  a  half  years'  service,  Stephen, 
whose  health  had  been  impaired  by  the  labour  inseparable 
from  the  direction  of  such  an  undertaking,  resigned  the  responsi- 
bility to  his  coadjutor.  Not  a  trained  historian,  he  often  found 
it  difficult  to  curb  his  impatience  with  Carlyle's  old  enemy  Dryas- 
dust. Fortunately  for  the  success  of  the  work,  re-established 
health  enabled  him  to  remain  a  contributor  to  the  Dictionary. 
Among  his  lives  are  those  of  Addison,  Bolingbroke,  Burns, 
Charlotte  BrontC,  Byron,  Carlyle,  Marlborough,  Coleridge, 
Defoe,  Dickens,  Dryden,  Fielding,  George  Eliot,  Gibbon,  Gold- 
smith, Hobbes,  Hume,  Johnson,  Landor,  Locke,  Macaulay,  the 
two  Mills,  Milton,  Pope,  Scott,  SwKt,  Adam  Smith,  Thackeray, 
Warburton,  WozdsworUi  and  Young.  Many  of  these  &rd  salted 
with  irony,  and  most  of  them  are  characterized  by  felicitous 
phrases,  by  frequent  flashes  of  insight  (especially  of  the  sardonic 
order),  and  by  the  good  fortune  which  attendis  a  consummate 
artist  in  his  special  craft.  His  particular  style  of  treatment 
is  more  appropriate,  perhaps,  to  the  self-complacent  worthies 
of  the  z8th  century  than  to  quietists  such  as  Law  and  Words- 
worth; but  where  space  demands  that  a  character  should  be 
inscribed  upon  a  cherry-stone,  Stephen  seldom  if  ever  failed  to 
rise  to  the  occasion.  For  the  "  English  Men  of  Letters  "  he 
wrote  lives  of  Swift,  Pope  and  Johnson — the  last  well  described 
as  "  the  peerless  model  of  short  biographies  " — and  subsequently 
George  Eliot  and  Hobbes  (1904).  During  his  tenure  of  the 
editorship  of  the  Dictionary  he  was  appointed  first  Clark  lecturer 
at  Cambridge  (1883),  and  lectured  upon  his  favourite  period-^ 
Berkeley,  MandeviUe,  Warburton  and  Hume;  a  few  years  later, 
upon  one  of  several  visits  to  his  intimate  friends  and  old  corre- 
spondents, Norton  and  LoweU,  he  received  (1890)  a  doctor's 
degree  from  Harvard  University.  After  Lowell's  death  in  1891 
Stephen  was  mainly  instrumental  in  having  a  memorial  window 
placed  in  Westminster  Abbey. 

In  1885  he  brought  out  his  standard  Life  of  Pawceit,  in  1893 
his  Agnostic's  Apology  and  other  Essays,  and  in  1895  the  Life  of 
his  brother,  Sir  James  Fitxjames  Stephen,  which,  less  essayistic 
in  manner  than  the  Life  of  Pawcett,  contains  his  most  finished 
biographical  work.  In  the  same  year,  in  succession  to  Lord 
Tennyson,  Stephen  was  elected  president  of  the  London  Library, 
and  shortly  afterwards  appointed  a  trustee  of  the  National 
Portrait  Gallery.  Some  of  his  experiences  as  an  editor  were 
embodlled  in  Studies  of  a  Biographer,  issued  in  1898,  whUe  in 
1900  appeared  an  important  work  which  he  had  long  had  in 
preparation  in  continuation  of  his  English  Thought  in  the 
EighUenth  Century,  entitled  The  English  Utilitarians,  being  full- 
length  studies  of  Bentham  and  the  two  Mills.  As  a  thinker 
Leslie  Stephen  showed  himself  consistently  a  follower  of 
Hume,  Bentham,  the  Mills  and  G.  H.  Lewes,  but  he  accepted 
the  older  utilitarianism  only  as  modified  by  the  application  of 
Darwinian  principles,  upon  lines  to  some  extent  indicated  by 
Herbert  Spencer  (see  Ethics).  The  negative  character  of  his 
teaching,  his  anti-sacerdotal  bias,  his  continual  attitude  of 
irony,  and  even  the  very  subtlety  of  his  thought,  have  co- 
operated to  retard  the  recognition  of  his  value  as  rivalled  only 
by  Bagehot  among  critics  of  the  incisive  school.  For  blowing 
the  froth  off  the  flagon  of  extravagant  or  inflated  eulogy  he 
certainly  met  no  equal  in  his  generation.  Voluminous  as  his 
work  is,  it  is  never  dull.  While  making  self-depreciation  a  fine 
art,  and  perpetually  laughing  in  his  sleeve  at  the  literary  bias 
and  the  literary  foible,  he  fulfilled  with  exceptional  conscience  the 
literary  duty  of  never  writing  below  his  best.  Brought  up  in  a 
rigid  and  precise  school  which  scorned  all  pretence  and  dis- 
couraged enthusiasm  as  the  sign  of  an  ill-regulated  miod,  he 


produced  no  magnum  opus,  but  he  enriched  English  fitenture' 
with  a  fine  gallery  of  literary  portraits,  not  all  of  them  pcriu;« 
wholly  accurate,  but  restrained,  concise  and  divan's  significa;.i 
Besides  being  a  member  of  the  Metaphysical  Society,  be  trai  W 
some  years  president  of  the  Ethical  Society  (many  of  his  addresses 
to  which  were  published  as  Social  Rights  and  Duties  in  1S06 
In  addition  to  his  separate  works,  he  su(>erintendcd  a  hrpe 
number  of  editions,  among  them  CliflTord's  Essays  (iS:: , 
Fielding  (1882),  Richardson  (1883),  Payn's  BadwUer  of  L/ 
(1899),  and  J.  R.  Green's  Letters  (1901).  In  1896  be  wrote  1 
memoir  of  his  friend  James  Dykes  Campbell  for  the  second  cdiujo 
of  Campbell's  Coleridge,  and  in  1897  he  contributed  a  prcfact 
to  the  English  translation  of  The  Early  Life  of  Wordssjortk,  tj 
M.  Legouis. 

His  name  was  included  in  the  Coronation  honours  list  ef 
June  1902,  when  he  was  made  K.C.B.  In  December  d  iks 
year  he  had  to  undergo  an  operation,  after  which  his  bed* '3 
began  to  wane  rapidly.  In  1903  his  Ford  lecture  oce  bit 
luminous  talk  about  the  i8th  century,  were  delivered  by  Vz 
nephew,  H.  L.  Fisher.  He  told  a  nurse  that  his  ^njoycxK 
of  books  had  begun  and  would  end  with  Boswcll*s  Jckrj- 
Like  Johnson,  imder  a  brusque  exterior  and  a  coltish  tetrrcr, 
he-  concealed  a  sympathetic  and  humorous  souL  In  sp^.r  "i 
"  natural  sorrows  " — the  loss  of  two  much  loved  wives.  It 
pronounced  his  life  to  have  been  a  happy  one.  He  died  ai  Ms 
house,  23  Hyde  Park  Gate,  on  the  22nd  of  February  1904  r-i 
his  remains  were  buried  at  Golders  Green.  A  Leslie  S:c,r^.3 
memorial  lectureship  was  founded  at  Cambridge  in  1905.  t'ci-cr 
an  austere  form  and  vis&ge  Stephen  was  in  reality  the  sovl,  d 
susceptibility  and  of  an  almost  freakish  fun.  This  h  sb/nr^ 
very  clearly  in  the  fantastic  marginal  drawings  with  whidi  br 
delighted  to  illustrate  his  life  for  the  amusement  oi  3'og^ 
people. 

See  Life  and  Letters,  by  F.W.MaitIand(T9o6)  :^ndDieiia»ry  r^.Tc^- 
ional  Butgraphy,  postscript  to  Statistical  Account  in  the  1908- 1^.^ 
reissue.  (T.  S£.< 

8TEPHEK  BAR  SODHAILfi,  a  Syrian  mystical  writer. 
who  flourished  about  the  end  of  the  sth  century  hJ>.  Itt 
earlier  part  of  his  career  was  passed  at  Edessa,  of  which  he  eut 
have  been  a  native.'  He  afterwards  removed  to  JerGsaie=. 
where  he  lived  as  a  monk,  and  endeavoured  to  make  cao\-vz.i 
to  his  peculiar  doctrines,  both  by  teaching  among  the  comma ~t 
there  and  by  letters  to  his  former  friends  at  Edessa.  He  «is 
the  author  of  commentaries  on  the  Bible  and  other  theoZopul 
works.  Two  of  his  eminent  contemporaries,  the  M(»opb>5i  e& 
Jacob  of  SfirQgh  (451-521)  and  Philoxenusof  MabbS^  (d.  5.*; 
wrote  letters  in  condemnation  of  his  teaching.  His  t«D  isj.z 
theses  which  they  attacked  were  (i)  the  limited  doratioQ  t&  ib; 
future  punishment  of  sinners,  (2)  the  panthebtic  doctrine  t^ 
"  all  nature  is  consubstantial  with  the  Divine  essence  *'— Lh>: 
the  whole  universe  has  emanated  from  God,  and  will  in  the  csd 
return  to  and  be  absorbed  in  him. 

The  fame  of  Stephen  as  a  writer  rests  on  his  tdentificatioe  «ri 
the  author  of  a  treatise  which  survives  in  a  sinfflc  SyHac  MS  trr:. 
Mus.  Add.  MSS.  7189,  written  mainly  in  the  13th  centur>-).  *'Tht  b.^ 
of  Hierotheus  on  the  hidden  mysteries  oJ  the  bouse  of  God-**    T^e 
work  claims  to  have  been  composed  in  the  1st  century  a.d.  >.•  1 
certain  Hierothcus  who  was  the  disciple  of  St  Paul  axwl  the  to-iaT 
of  Dionysius  the  Areopagite.    But,  like  the  works  which  pass  i.8«r 
the  name  of  Dionysius,  it  is  undoubtedly  pseudonymous,  and  !^< 
Syriac  writers  who  mention  it  attribute  it  to  Stcphexu    An  intcr«^=2( 
discussion  and  summary  of  the  book  have  been  given  by  -^  u 
Frothingham  {Stephen  lar  Sudhaili,  Leiden,  1886),  but  tbe  mi 
is   still    (1910)    unpublished.     From   Frothlngham's   analyw  *< 
learn  that  the  work  consists  of  five  books;  after  briefly  descrS:«i£ 
the  origin  of  the  world  by  emanation  from  the  Supreme  Good  -:  s 
mainly  occupied  with  the  description  of  the  stages  by  whk'-:  *is 
mind  returns  to  union  with  God,  who  Anally  becomes  '*  all  «•  --' 
"  To  describe  the  contents  in  a  few  words:  at  the  beginmn^  »?  *- ' 
the  statement  regarding  absolute  existence,  and  the  cmanattoc  tr^ 
primordial  essence  of  the  spiritual  and  material  ustvencs  t}«v 
comes,  what  occupies  almost  the  entire  work,  tbe  eaupcigace  d 

*  He  is  described  as  "  Stephen  the  Edessene  "  in  the  8th-cK--s- 
MS.  which  contains  the  letter  of  Philoxenus  to  Abcahaa  •^ 
Orestes. 
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the  mind  in  seattli  of  perfection  during:  this  life.  Finally  comes 
the  description  of  the  various  phases  of  existence  as  the  mind  rises 
into  complete  union  with,  and  ultimate  absorption  into,  the  primitive 
essence.  The  keynote  to  the  experience  of  the  mind  is  its  absolute 
identification  with  Christ;  but  the  son  finally  resigns  the  kinedom 
unto  the  Father,  and  all  distinct  eustence  comes  to  an  end,  being 
lost  in  the  chaos  of  the  Good  "  (Frothinghara,  p.  92).  One  ol  the 
most  curious  features  of  the  work  is  the  mi^uided  skill  with  which 
the  language  of  the  Bible  is  pressed  into  the  service  of  pantheistic 
sfxculation.  In  this  and  other  respects  the  book  harmonizes  well 
with  the  picture  of  Stephen's  teaching  afforded  by  the  letter  of 
Philoxenus  to  the  Edessene  priests  Abraham  and  Orestes  (Frothing- 
ham,  pp.  28-48}.  The  Book  of  Hieroikeus  is  probably  an  original 
Syriac  work,  and  not  translated  from  Greek.  Its  relation  to  the 
Pseudo-Dionysian  literature  is  a  difficult  question;  probably 
Frothineham  (p.  83)  goes  too  far  in  suffgesting  that  it  was  prior 
to  all  the  pseudo-Uionysian  writings  (cf.  Ryssel  in  2^itukri/t  fur 
KirchengeschichU) . 

The  unique  MS.  in  which  the  book  of  Hierotheus  survives  furnishes 
along  with  its  text  the  commentary  made  upon  it  by  Thcodosius, 
patriarch  of  Antioch  (887-896),  who  appears  to  have  sympathized 
with  its  teaching.  A  rearrangement  and  abridjrment  of  the  work 
was  made  by  the  great  Monophysite  author  Barhebraeus  (1226- 
1286),  who  cxpungeid  or  garbled  much  of  its  unorthodox  teaching. 
It  is  interesting  to  note  that  the  identical  copy  which  he  used  is 
the  MS.  which  now  survives  in  the  British  Museum.      (N.  M.) 

STEPHEN  (ISTVAN)  BAtHORY  (1533-1586),  king  of 
Poland  and  prince  of  Tnnsylvania,  the  most  famous  member 
of  the  Somly6  branch  of  the  ancient  B&thory  family,  now 
extinct,  but  originally  almost  coeval  with  the  Hungarian 
monarchy.  Istv&n.B&thory  spent  bis  eariy  years  at  the  court 
of  the  emperor  Ferdinand,  subsequently  attached  himself  to 
Janos  Zapolya,  and  won  equal  renown  as  a  valiant  lord-marcher, 
and  as  a  skilful  diplomatist  at  the  imperial  court.  Zapolya 
rewarded  him  with  the  voivodeship  of  Transylvania,  and  as  the 
loyal  defender  of  the  rights  of  his  patron's  son,  John  Sigismund, 
he  incurred  the  animosity  of  the  emperor  Maximilian,  who 
kept  him  in  prison  for  two  years.  On  the  3Sth  of  May  1571, 
on  the  death  of  John  Sigismund,  B&thory  was  elected  prince 
of  Transylvania  by  the  Hungarian  estates,  in  spite  of  the  opposi- 
tion of  the  court  of  Vienna  and  contrary  to  the  wishes  of  the 
late  prince,  who  had  appointed  Caspar  B6kesy  his  successor. 
B^kesy  insisting  on  his  claims,  a  civil  war  ensued  in  which 
B&thory  ultimately  drove  his  rival  out  of  Transylvania  (1572). 
On  the  flight  of  Henry  of  Valois  from  Poland  in  1574,  the  Polish 
nobility,  chiefly  at  the  instigation  of  the  great  chancellor,  Jan 
Zamoyski,  elected  B&thory  king  of  Poland  (1575)  in  opposition 
to  the  emperor  Maximilian,  the  candidate  of  the  senate.  On 
hearing  of  his  altogether  unexpected  elevation,  Bfithoiry  sum- 
moned the  Transylvanian  estates  together  at  Medgyes  and 
persuaded  them  to  elect  his  brother  Christopher  prince  in  his 
stead;  then  hastening  to  Cracow,  he  accepted  the  onerous 
conditions  laid  upon  him  by  the  Polish  Diet,  espoused  the 
princess  Anne,  the  elderly  sister  of  the  last  Jagicllo,  Sigismund 
II.,  and  on  the  xst  of  May  was  crowned  with  unprecedented 
magnificence.  At  first  his  position  was  extremely  difficult; 
but  the  sudden  death  of  the  emperor  Maximilian  at  the  very 
moment  when  that  potentate,  in  league  with  the  Muscovite, 
was  about  to  invade  Poland,  completely  changed  the  face  of 
things,  and  though  Stephen's  distrust  of  the  Habsburgs  re- 
mained invincible,  he  consented  at  last  to  enter  into  a  defensive 
alliance  with  the  empire  which  was  carried  through  by  the 
papal  nuncio  on  his  return  to  Rome  in  1578.  The  leading  events 
of  Stephen  B&thory's  glorious  reign  can  here  only  be  briefly 
indicated.  All  armed  opposition  collapsed  with  the  surrender 
of  Danzig.  "  The  Pearl  of  Poland,"  encouraged  by  her  immense 
wealth,  and  almost  impregnable  fortifications,  as  well  as  by  the 
secret  support  of  Denmark  and  the  emperor,  had  shut  her  gates 
against  the  new  monarch,  and  was  only  reduced  (Dec.  x6, 
1577)  After  A  six  months'  siege,  beginning  with  a  pitched  battle 
beneath  her  walls  in  whicli  she  lost  5000  of  her  mercenaries. 
Danzig  was  compelled  to  pay  a  fine  of  300,000  guldens,  but  her 
civil  and  religious  liberties  were  wisely  confirmed.  Stephen 
was  now  able  to  devote  himself  to  foreign  affairs.  The  difficul- 
ties with  the  sultan  were  temporarily  adjusted  by  a  truce  signed 
on  the  sth  of  November  X577;  and  the  Diet  of  Warsaw  was 


persuaded  to  grant  Stephen  subsidies  for  the  inevitable  war 
against  Muscovy.  Two  campaigns  of  wearing  marches,  and 
still  more  exhausting  sieges  ensued,  in  which  B&thory,  although 
repeatedly  hampered  by  the  parsimony  of  the  Diet,  was  uniformly 
successful,  his  skilful  diplomacy  at  the  same  time  allaying  the 
suspicions  of  the  Porte  and  the  emperor.  In  1581  Stephen 
penetrated  to  the  very  heart  of  Muscovy,  and,  on  the  32nd  of 
August,  sat  down  before  the  andent  city  of  Pskov,  whose  vast 
size  and  imposing  fortifications  filled  the  little  Polish  army  with 
dismay.  But  the  king,  despite  the  murmurs  of  his  own  officers, 
and  the  protestations  of  the  papal  nundo,  Possevino,  whom  the 
curia,  deluded  by  the  mirage  of  a  tmion  of  the  churches,  had 
Sent  expressly  from  Rome  to  mediate  between  the  tsar  and  the 
king  of  Poland,  closely  besieged  the  city  throughout  a  winter 
of  arctic  severity,  till,  on  the  xjth  of  December  1581,  Ivan  the 
Terrible,  alarmed  for  the  safety  of  the  third  dty  in  his 
empire,  concluded  peace  at  Zapoli  (Jan.  15,  1583),  thereby 
ceding  Polotsk  and  the  whole  of  Livonia.  The  chief  domestic 
event  of  Stephen's  reign  was  the  establishment  in  Poland  of  the 
Jesuits,  who  alone  had  the  intelligence  to  understand  and 
promote  his  designs  of  tmiting  Poland,  Muscovy  and  Tran- 
sylvania into  one  great  state  with  the  object  of  ultimately 
expelling  the  Turks  from  Europe.  The  project  was  dissipated  by 
his  sudden  death,  of  apoplexy,  on  the  i3th  of  December  1586. 
See  I.  Polkowsk!.  The  Martial  ExpMU  of  Sunken  BdOtory  (Pol.; 
Cracow.  1887};  Paul  Pieriing,  Un  ArhUrage  pontifical  au  xvi"** 
siicU  (Brussels.  1890):  Lajos  Szadcczky.  Stephen  Bdtkory's  eUetiom 
to  the  Crown  of  Poland  (Hung. ;  Budapest,  1887).  (R.  N.  B.) 

STEPHENS,  ALEXANDER  HAIIILTON  (1813-1883),  Ameri- 
can statesman,  vice-president  of  the  Confederate  States  during 
the  Civil  War,  was  bom  in  Wilkes  (now  Taliaferro)  county, 
Georgia,  on  the  xilh  of  February  x8x3.  He  was  a  weak  and 
sickly  child  of  poor  parents,  and  from  his  sixth  to  his  fifteenth 
year,  when  he  was  left  an  orphan,  he  worked  on  a  farm.-  After 
his  father's  death  he  went  to  live  with  an  unde  in  Warren 
county.  The  superintendent  of  the  local  Sunday  school  sent 
him  to  an  academy  at  Washington,  Wilkes  county,  for  one  year 
and  in  the  following  year  (1828)  he  was  sent  by  the  Georgia 
Educational  Society  to  Franklin  College  (university  of  (Georgia), 
where  he  graduated  in  xSjs.  Dedding  not  to  enter  the  ministry, 
he  paid  back  the  money  advanced  by  the  society.  He  was  a 
schoolmaster  for  about  two  years,  and  then,  after  studying  law 
for  less  than  four  months,  was  admitted  to  the  bar  in  1834 
Although  delicate  in  health,  his  success  at  the  bar  was  immediate 
and  remarkable.  In  1836  he  was  dected  to  the  Georgia  House 
of  Representatives  after  a  campaign  in  which  he  was  vigorously 
opposed  because  he  had  attacked  the  doctrine  of  nullification, 
and  because  he  had  opposed  all  extra-legal  steps  against  the 
abolitionists.  He  was  annually  re-dected  imtU  xS^x;  in  1843 
he  was  elected  to  the  state  Senate,  and  in  the  following  year, 
on  the  Whig  ticket,  to  the  National  House  of  Representatives. 
In  this  last  body  he  urged  the  annexation  of  Texas,  chiefly  as  a 
means  of  achieving  more  power  for  the  South  in  Congress. 
He  was  denounced  as  a  traitor  to  his  party  because  of  his  support 
of  annexation,  but  he  later  became  the  leader  of  the  Whig 
opposition  to  the  war  with  Mexico.  He  vigorously  supported 
the  Compromise  Measures  in  X850,  and  continued  to  act  with 
the  Whigs  of  the  North  until  they,  in  1853,  nominated  General 
Winfield  Scott  for  the  presidency  without  Scott's  endorsement 
of  the  Compromise.  Stephens  and  other  Whigs  of  the  South 
then  chose  Daniel  Webster,  but  a  little  later  they  joined  the 
Democrats.  In  1854  Stephens  helped  to  secure  the  passage 
of  the  Kansas-Nebraska  Bill.  Before  the  Georgia  legislature 
in  November  x86o,  and  again  in  that  state's  secession  con- 
vention in  January  i86x,  he  strongly  opposed  secession,  but 
when  Georgia  seceded  he  "  followed  his  state,"  assisted  in  form- 
ing the  new  government,  and  was  elected  vice-president  of  the 
Confederate  States.  He  greatly  weakened  the  position  of  the 
Confederacy  by  a  speech  delivered  at  Savannah  (March  31, 
1861)  in  which  he  declared  that  slavery  was  its  comer-stone. 
Throughout  the  war,  too,  he  was  so  intensely  concemcd  about 
states'  rights  and  dvil  liberty  that  he  opposed  the  ezeicise  of 
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extra-constitutional  war  powers  by  President  Je£ferson  Davis 
lest  the  freedom  for  which  the  South  was  fighting  should  be 
destroyed.  His  policy  was  to  preserve  constitutional  govern- 
ment in  the  South  and  strengthen  the  anti-war  party  in  the 
North  by  convincing  it  that  the  Lincoln  administration  had 
abandoned  such  government;  to  the  same  end  he  urged,  in 
1864,  the  unconditional  discharge  of  Federal  prisoners  in  the 
South.  Stephens  headed  the  Confederate  commission  to  the 
peace  conference  at  Hampton  Roads  in  February  1865.  In 
the  following  May,  after  the  fall  of  the  Confederacy,  be  was 
arrested  at  his  home  and  taken  to  Fort  Warren,  in  Boston 
harbour,  where  he  was  confined  until  the  xath  of  October. 
He  accepted  the  result  of  the  war  as  a  practical  settlement  of 
the  question  of  .secession,  exercised  a  beneficent  influence  on 
the  negroes  of  his  section,  and  promoted  reconciliation  between 
the  North  and  the  South.  In  x866  he  was  elected  to  the  United 
States  Senate,  but  was  not  permitted  to  take  his  seat.  He 
was  a  representative  in  Congress,  however,  from  1873  to  1882, 
and  was  governor  of  Georgia  in  1882-1883,  dying  in  office,  at 
Atlanta,  on  the  4th  of  March  1883.  He  was  remarkable  for 
both  his  moral  and  physical  courage,  and  in  politics  was  notable 
for  his  independence  of  party.  From  1871  to  1873  he  edited 
the  Atlanta  Daily  5«ii,  and  he  published  A  Constitutional  View 
of  the  Late  War  between  the  States  (2  vols.,  1868-1870),  perhaps 
the  best  statement  of  the  southern  position  with  reference  to 
state  sovereignty  and  secession;  The  Reviewers  Reviewed  (1872), 
a  supplement  to  the  preceding  work;  and  A  Compendium  of  the 
History  ofihe  United  StaUs  (1875;  new  ed.,  1883). 

See  Louis  Pendleton,  Alexander  H.  Stephens  (Philadelphia,  1908) ; 
R.  M.  Johnston  and  W.  H.  Browne,  Life  of  Alexander  H.  Stephens 
(Philadelphia,  1878 ;  new  ed.,  1883) ;  and  Henry  Cleveland,  Alexander 
H.  Stephens  in  Public  and  Private,  with  Letters  and  Speeches  (Phila- 
delphia, x866). 

STEPHENS,  JOHN  LLOTD  (1805-1852),  American  traveller, 
was  bom  on  the  28th  of  November  1805,  at  Shrewsbury,  New 
Jersey.  Having  been  admitted  to  the  bar,  he  practised  for 
about  eight  years  in  New  York  City.  In  1834,  the  state  of  his 
health  rendering  it  advisable  that  he  should  travel,  he  visited 
Europe,  and  for  two  years  made  a  tour  through  many  countries 
of  that  Continent,  extending  his  travels  to  Egypt  and  Syria. 
On  his  return  to  New  York  he  published  in  1837  (under  the  name 
of  "  George  *'  Stephens)  Incidents  of  Travel  in  Egypt,  Arabia 
Petraea,  and  the  Holy  Land.  This  work  was  followed  next  year 
by  the  publication  of  Incidents  of  Travel^  in  Greece,  Turkey, 
Rttssia  and  Poland.  In  1839  Stephens  arranged  with  Frederick 
Catherwood  of  London,  who  had  accompanied  him  on  some  of 
his  travels,  and  illustrated  the  above-mentioned  publications, 
to  make  an  exploration  in  Central  America,  with  a  view  to 
discovering  and  examining  the  antiquities  said  to  exist  there. 
Stephens,  meantime,  was  appointed  to  a  mission  to  Central 
America.  The  joint  travels  of  Stephens  and  Catherwood  occupied 
some  eight  months  in  1839  and  1840.  As  the  result  of  these 
researches  Stephens  published  in  1841  Incidents  of  Travels  in 
Central  America,  Chiapas  and  Yucatan.  In  the  autumn  of  1841 
the  two  travellers  maide  a  second  exploration  of  Yucatan,  and 
a  work  followed  in  1843 — Incidents  of  Travel  in  Yucatan,  This 
work  describes  the  most  extensive  travels  executed  till  that  date 
by  a  stranger  in  the  peninsula,  and,  as  the  author  claims, 
"  contains  accoimt  of  visits  to  forty-four  ruined  citie^  or  places 
in  which  remains  or  vestiges  of  ancient  populations  were  found." 
It  enjoyed  a  wide  popularity,  and  Stephens  was  urged  to  prose- 
cute his  researches  of  American  antiquities  in  Peru,  but  was 
disinclined  to  so  distant  an  expedition.  He  became  a  director  of 
the  newly-formed  American  Ocean  Steam  Navigation  Company, 
which  established  the  first  American  line  of  transatlantic 
steamships.  He  visited  Panama  to  reconnoitre  the  ground  with 
a  view  to  the  construction  of  a  railway  across  the  isthmus,  and, 
first  as  vice-presidenC  and  then  as  president  of  the  Panama 
Railway  Company,  ^>ent  the  greater  pari  of  two  years  in 
superintending  the  project.  His  health  was,  however,  under- 
mined by  ex]x>sure  to  the  climate  of  Central  America,  and  he 
died  at  New  York  on  the  xoth  of  October  1852. 


STEPHENSON.  GEORGE  (xt8x-x848),  English 
the  second  son  of  Robert  Stephenson,  fironan  ol  a  coQicfy 
engine  at  Wylam,  near  Newcastle,  where  he  was  bora  mi  the 
9th  of  June  X781.    In  boyhood  he  was  employed  as  a  cowbezd, 
and  afterwards  he  drove  the  ginhorse  at  a  colliery.    In  his 
fourteenth  year  he  became  assistant  fireman  to  his  fatiicr  at  a 
shilling  a  day,  and  in  his  seventeenth  year  he  was  appcisiled 
plugman,  his  duty  being  to  attend  to  the  pumping  engine.    As 
yet  he  was  unable  to  read,  but,  stimulated  by  the  desire  to  obtain 
fuller  information  regarding  the  inventions  of  Boulton  and  Watt, 
he  began  in  his  eighteenth  year  to  attend  a  night  school  and 
made  remarkably  rapid  progress.    In  x8ox  he  obtained  a  sitna- 
tion  as  a  brakesman,  in  1802  he  became  an  engineman  at  Willing- 
ton  C^uay,  where  he  took  up  watch  and  clock  deaning,  and  in 
1804  he  moved  to  Killingworth,  where  in  x8x2  he  was  appointed 
engine-wright  at  the  High  Pit  at  a  salary  of  ^(100  a  y^.    It  was 
at  Killingworth  that  be  devised  his  miner's  safety  lamp,  first 
put  to  practical  tests  in  the  autumn  of  x8x5,  at  the  same  time 
that  Sir  Humphry  Davy  was  producing  his  lamp.    There  wis 
considerable  controversy  as  to  which  of  the  two  men  was  entitfed 
to  the  honour  of  having  first  made  an  invention  wbicii  was 
probably  worked  out  independently,  though  simultancondy,  by 
both,  and  when  the  admirers  of  Davy  in  181 7  presented  him  with 
a  service  of  plate,  those  of  Stephenson  countered  with  an  address 
and  £1000  early  in  x8i8.    In  x8x3  his  interest  in  the  experiments 
with  steam  traction  that  were  being  carried  on  at  Wylam  led 
him  to  propose  an  experiment  of  the  saxne  kixul  to  the  pro- 
prietors of  the  Killingworth  colliery,  and  he  was  authoiised 
to  incur  the  outlay  for  constructing  a  "  travelling  engine  "  kc 
the  tramroads  between  the  colliery  and  the  shipping  port  9  a. 
distant.     The  engine,   which  he  named  *'My  Lord,**  na 
a  successful  trial  on  the  25th  of  July  X814.   In  182a  be  succeeded 
in  impressing  the  advantages  of  steam  traction  on  the  pvojectcss 
of  the  Stockton  &  Darliiigton  railway,  who  had  contemplated 
using  horses  for  their  wagons,  and  was  appointed  fTiginrrr  of 
the  railway,  with  liberty  to  carry  out  his  own  plans,  the  resah 
being  the  opening,  on  the  27th  of  September  1825,  of  the  first 
railway  over  which  passengers  and  goods  were  carried  fay  a 
locomotive.    His  connexion  with  the  Stockton  &  Dazlingtca 
railway  led  to  his  employment  in  th^  construction  of  the  Liverpool 
&  Manchester  railway,  which,  notwithstanding  p(regnostka- 
tions  of  failure  by  the  most  eminent  engineers  oC  the  day,  he 
carried  successfuUy  through  Chat  Moss.    When  the  line  was 
nearing  completion  he  persuaded  the  directors,  who  woe  rathdr 
in  favour  of  haulage  by  fixed  engines,  to  give  the  looonwthre  a 
trial.    In  consequence  they  offereid  a  prize  of  £500  for  a  suitable 
machine;  and  in  the  competition  held  at  RainhiU  in  October 
1829  his  engine  "  The  Rocket "  met  with  approvaL    On  the 
1 5th  of  September  in  the  following  year  the  railway  was  formafiy 
opened,  the  eight  engines  employed  having  been  made  at  the 
works  started  by  Stephenson  with  his  cousin  Thomas  RichanbiB 
(i77x-x8s3)  and  Edward  Pease  (1767-X858)  at  Newcastle  ia 
X823.    Subsequently  Stephenson  was  engineer  of,  amon^  others, 
the  Grand  Jimction,  the  London  &  Birmingham   (with  his 
son  Robert),  Manchester  to  Leeds,  Derby  to  Leeds,  Derby  to 
Birmingham,  and  Normanton  to  York;  but  he  strong  ds- 
approved  of  the  railway  mania  which  oisued  in  1844.    He 
was  also  consulted  in  r^ard  to  the  construction  of  raflways 
in  Belgium  and  Spain.    The  last  year  or  two  of  his  life  was 
spent  in  retirement  at  Tapton  House,  Chesterfidd,  in  the  per- 
suit  of  farming  and  horticulture,  and  there  he  died  on  the 
1 2th  of  August  X848.    Stephenson  was  thrice  maziied,  ha 
only  son  Robert  being  the  child  of  Faxmy  Henderson,  his 
first  wife,   who   died   in    x8o6.    A   nephew,  Geoxige  Robert 
Stephenson,  who  was  bom  at  Newcastle  in  18x9  and  died  near 
Cheltenham  in  X90S,  was  placed  by  him  on  the  engitteeiiag 
sUff  of  the  Manchester  &  Leeds  line  in    1837,   and  subse- 
quently constructed  many  railways  in  England,  New  Zealand 
and  Denmark.    He  was  president  of  the  Institution  ol  Civi 
Engineers  in  x87(^x877. 

See  Story  of  the  Life  of  Georte  Stephenson,  by  Samuel  Smiles  (x^. 
1  new  ed.,  X873) ;  and  Smilca's  Liaes  t^  SriUsk  Eugmters,  yoL  nk 
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8TBPBEIIS01f»  ROBERT  (^80^x859),  English  engineer,  only 
son  of  George  Stephenson  (j.v.),  was  bom  at  Willington  Quay 
on  the  1 6th  of  October  1803.  His  father,  remembering  his  own 
early  difficulties,  bestowed  spedal  care  on  his  son's  education, 
and  sent  him  in  his  twelfth  year  to  Mr  Bruce's  school  in  Percy 
Street,  Newcastle,  where  he  remained  about  four  years.  In 
18x9  he  was  apprenticed  to  Nicholas  Wood,  a  coal-^^ewer  at 
Killingworth,  after  which  he  was  sent  in  x82s  to  attend  the 
science  classes  at  the  university  of  Edinburgh.  On  his  return 
he  assisted  his  father  in  surveying  the  Stockton  &  Darlington 
and  Liverpool  &  Manchester  lines,  but  in  X824  he  accepted 
an  engagement  in  South  America  to  take  charge  of  the  engineer- 
ing operations  of  the  Colombian  Mining  Association  of  London. 
On  account  of  the  difficulties  of  the  situation  he  resigned  it  in 
1837,  and  returned  to  England  via  New  York  in  company  with 
Richard  Trevithick,  whom  he  had'  met  in  a  penniless  condition 
at  Cartagena.  He  then  undertook  the  management  of  his 
father's  factory  in  Newcastle,  and  greatly  aided  him  in  the  im- 
provement of  the  locomotives.  His  practice  was  not  confined 
to  his  own  country,  but  extended  also  to  3weden,  Deimiark, 
Belgium,  Switzerland,  Piedmont  and  Egypt.  Ln  this  coimexion 
his  most  remarkable  achievements  were  his  railway  bridges, 
cspedahy  those  of  the  tubular  girder  type.  Among  his  more 
notable  eiamplcs  are  the  Royal  Border  bridge  at  Berwick-oik- 
Tweed,  the  High  Level  bridge  at  Newcastle-on-Tyne,  the 
Brttaimia  tubular  bridge  over  the  Menai  Straiu,  the  Conway 
tubular  bridge,  and  the  Victoria  tubular  bridge  over  the 
St  Lawrence  at  Montreal  Ln  X847  he  entered  the  House 
of  Commons  as  member  for  Whitby,  retaining  the  seat  tfll  the 
end  of  his  life.  Ln  1855  he  was  elected  president  of  the  Institu- 
tion of  Civil  Engineers,  of  which  he  became  a  member  in  X830. 
He  died  in  London  on  the  lath  of  October  1859,  and  was  buried 
in  Westminster  Abbey. . 

See  The  Story  of  Ou  Life  ef  George  SU/henson,  indudrng  a  liemoir 
of  his  Son  Robert  Sle^ke»son,hy  Samuel  Smiles  (1857 ;  new  ed.,  1873) ; 
feaffreaon,  Life  ofKobert  Stephenson  (s  vols.,  1864);  and  Smilea's 
lAoes  of  Briiifh  Bngtmers^  voL  iii> 

STEPNEY.  OBOROB  (x663'X707),  English  poet  and  diploma- 
tist, son  of  George  Stepney,  groom  of  the  chamber  to  Charles  II., 
was  bom  at  Westminster  in  1663.  He  was  admitted  on  the 
foundation  of  Westminster  School  in  1676,  and  in  x68a  became 
a  scholar  of  Trinity  College,  Cambridge,  becoming  a  fellow  of 
his  coOege  in  X687.  Through  his  friend  Charles  Montagu,  after- 
wards earl  of  Halifax,  he  entered  the  diplonuitic  service,  and  in 
X692  was  sent  as  envoy  to  Brandenburg.  He  represented 
William  III.  at  various  other  German  courts,  and  in  X703  was 
sent  to  Vieima,  where  he  had  already  acted  as  envoy  in  1693. 
In  X705  Prince  Eugene  desired  his  withdrawal  on  the  ground 
of  his  allied  partiality  to  the  Hungarian  insurgents,  but  the 
demand  was  taken  back  at  the  request  of  Mariborough,  who  had 
great  confidence  in  Stepney.  He  was,  nevertheless,  removed 
xn  X706  to  the  Hague.  In  the  next  year  he  returned  to  England 
in  the  hope  of  recovering  from  a  severe  illness,  but  died  in  Chelsea, 
London,  on  the  xsth  of  September  1707,  and  was  buried  in 
Westminster  Abb^.  Stepney  had  a  very  fuU  and  accurate 
knowledge  of  German  a£Fairs,  and  was  an  excellent  letter-writer. 
Among  his  correspondents  was  Baron  Leibnitz,  with  whom  he 
was  on  the  friendliest  terms.  Much  of  his  official  and  other 
correspondence  is  preserved  in  the  letters  and  papers  of  Sir 
John  Ellis  (Brit.  Mus.  Add.  MSS.  28875-28947),  purchased 
from  the  earl  of  Macclesfield  in  1872,  and  others  are  available 
in  the  record  office.  He  contributed  a  version  of  the  eighth 
satire  of  Juvenal  to  the  translation  (1693)  of  the  satires  '  by 
Mr  Dryden  and  several  other  eminent  hands."  Dr  Johnson, 
who  included  him  in  his  Lives  1/  the  Poets,  called  him  a  "  very 
licentious  translator,"  and  remarked  that  he  did  not  "  recom- 
pense his  neglect  of  the  author  by  beauties  of  his  own." 

Hu  poems  appear  in  Chalmen's  English  Poets,  vol.  viiL,  and  other 
collectsoQS  of  the  kind.  S(»ne  of  his  correspondence  is  printed  by 
J.  M.  Kemble  in  State  Papers  and  Correspondenu  .  .  .  from  the 
"Kevoluiion  to  the  Accession  of  the  House  of  Hanover  (1857;.  A  list 
of  the  Macclesfield  letters  is  to  be  found  in  the  Report  of  the 


Hist.  MSS.  Cbmmiaiion,  Na  L,  app.  pp.  34-40.  For  an  account 
of  Stepney's  family  and  circumstances,  see  R.  Harrison,  Some 
Notices  of  the  SUpney  Family  (1870),  pp.  3a-38. 

STEPHBY/  an  eastern  metropolitan  borough  of  London, 
England,  bounded  N.  by  Bethnal  Green,  E.  by  Poplar,  S.  by 
the  river  Thames,  and  W.  by  the  City  of  London  and  Shoreditch. 
Pop.  (X901),  298,600.  It  forms  part  of  the  "  East  End  "  of 
London;  the  parish,  indeed,  fonneriy  covered  practically  the 
whole  area  so  termed.  Here  are  squalid  streets  and  mean  houses 
typical  of  the  poorest  class  of  inhabitants.  The  thoroughfares 
of  Mile  End  Road  and  Whitechapd  Road  and  that  of  Comnperdal 
Road  East  traverse  the  borough  from  the  east  and  converge 
near  the  City  boundary,  where  stood  the  ancient  Aidgate. 
In  the  porth  Stepney  includes  the  districts  of  Spitalfields, 
Whitechapd  and  Mile  End;  and  in  the  south  Wi^ping,  Shadwell, 
Ratdiff  and  Limehouse.  The  southern  districts  are  occupied 
by  sailors  and  labourers  in  the  St  Katherine  and  London  Docks 
and  the  wharves  and  factories  lining  the  river-bank.  The  parish 
church  of  St  Dunstan,  Stepney,  is  a  perpendicular  building,  much 
restored,  containing  many  monuments  and  curious  inscriptions. 
The  church  of  St  Axme,  Limdiouse  (1730)  is  by  Nichofau  Hawks- 
moor.  The  district  of  Spitalfidds  has  an  old  association  with 
the  silk-weaving  industry;  a  trade  in  singing  birds  is  also  char- 
acteristic  of  this  district;  and  in  Ratdiff  the  well-known  natural- 
ist's firm  of  Jamrach  is  situated.  In  the  extreme  west  the  borou|^ 
indudes  within  its  bounds  the  historic  Tower  of  London,  the 
Royal  Mint  and  ibe  fine  Tower  Bridge  over  the  Thames.  Tliere 
is.no  bridge  bdow  this,  but  the  construction  of  the  Rotherhithe 
Tixxmd  was  authorized  in  Z900.  The  Thames  Tuimd  is  used 
by  the  East  London  raOway.  Among  institutions  the  prindpal 
is  the  People's  Palace,  Mile  End  Road,  opened  by  Queen  Victoria 
in  X887  as  a  place  of  intellectual  and  physical  recreation  and 
educatioxL  The  Drapers'  Company  contiibuted  largdy  to 
the  cost  of  erectioxL  Toynbee  Hall,  Commercial  Street,  was: 
founded  in  1884  under  the  trusteeship  of  the  Universities 
Settlements  Association  and  named  after  Arnold  Toynbee 
(d.  1883),  a  philanthropist  who  devoted  himsdf  to  work  in  this 
part  of  London.  Other  institutions  are  the  London  Hoq^tal, 
Whitechapd,  the  East  London  children's  hospital,  the  head- 
quarters of  Dr  Bamardo's  Homes,  Stepney  Causeway,  and  Her 
Majesty's  Hospital  for  waifs  connected  therewith;  the  Stepn^ 
training  college  of  the  Sodety  for  Promoting  Christian  Know- 
ledge, and  the  Spitalfidds  trade  and  technical  schooL  There 
is  a  fish  market  in  Shadwdl,  and  a  vegetable  market  in  ^itaK 
fields.  Stepney  is  a  suffragan  bishopric  in  the  diocese  of  London. 
The  munidpal  borough  comprises  the  Stepney,  Whitechapd, 
Mile  End,  Limehouse  and  St  George  divisions  of  the  Tower 
Hamlets  parliamentary  borough;  each  divisbn  returning  one 
member.  The  borough  council  consists  of  a  mayor,  zo  aldermen, 
and  60.  councillors.    Area,  1765*6  acres. 

The  name  appears  in  Domesday  and  later  as  Stevenhetke. 
The  suffix  is  thus  the  common  form  kytke,  a  haven;  but  for  the 
prefix  no  certain  derivation  is  offered.  At  Mile  End,  so  called 
from  its  distance  from  the  City  (Aidgate),  the  rebels  from  Essex 
under  the  leadership  of  Wat  Tyler  assembled  (138X),  and  here 
Richard  11.  first  met  them  in  pariey.  Pepys  records  the  village 
as  a  favourite  place  of  resort. 

STEPNIAK,  SERQIUS  (1852-X89S),  Russian  revolutionist, 
whose  real  name  was  Sergius  Michadovitch  Kravchinski, 
was  bom  in  South  Russia,  of  parents  who  bdonged  to  a  noble 
family.  He  received  a  liberal  education,  and,  when  he  left 
school,  became  an  officer  in  the  artillery;  but  his  sympathy  with 
the  peasants,  among  whom  he  had  lived  during  his  boyhood 
in  the  country,  developed  in  him  at  first  democratic  and,  later, 
revolutionary  opinions.  Together  with  a  few  other  men  of 
birth  and  education,  he  began  secretly  to  sow  the  sentiments 
of  democracy  among  the  peasants.  His  teaching  did  not  long 
remain  a  secret,  and  in  1874  he  was  arrested.  He  succeeded 
in  making  his  escape — posaiUy  iie  was  permitted  to  escape  on 
account  of  his  youth — and  immediatdy  began  a  more  vigorous 
campaign  against  autocracy.  His  sympatheric  nature  was 
influenced  by  indignation  against  the  brutal  methods  adopted 
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towards  prisonerSi  espedaHy  political  priaoners,  and  by  the 
stem  measures  which  the  govenunent  of  the  tsar  felt  compelled 
to  adopt  in  order  to  repress  the  revolutionary  movement. 
His  indignation  carried  him  into  accord  for  a  time  with  those 
who  advocated  the  terrorist  policy.  In  consequence  he  exposed 
himself  to  danger  by  remaining  in  Rusua,  and  in  x88o  he  was 
obliged  to  leave  the  country.  He  settled  for  a  short  time  in 
Switserland,  then  a  favourite  resort  of  revolutionary  leaders, 
and  after  a  few  years  came  to  London.  He  was  already  known 
in  England  by  his  book.  Underground  Russia,  which  had  been 
published  in  London  in  1882.  He  followed  it  tq)  with  a  number 
of  other  woriu  on  the  condition  of  the  Russian  peasantry,  on 
Nihilism,  and  on  the  conditions  of  life  in  Russia.  His  mind 
gradually  turned  from  belief  in  the  efficacy  of  violent  measures 
to  the  acceptance  of  constitutional  methods;  and  in  his  last 
book,  King  Stork  and  King  Log,  he  spoke  with  approval  of  the 
'efforts  of  politicians  on  the  Liberal  side  to  effect,  by  argument 
and  peaceful  agitation,  a  change  in  the  attitude  of  the  Russian 
government  towards  various  reforms.  Stepniak  constantly 
wrote  and  lectured,  both  in  Great  Britain  and  the  United  States, 
in  support  of  his  views,  and  his  energy,  added  to  the  interest 
of  his  personality,  won  him  many  friends.  He  was  chiefly 
identified  with  the  Sodalists  in  England  and  the  Social  Demo- 
cratic parties  on  the  Continent;  but  he  was  regarded  by  men 
of  all  opinions  as  an  agitator  whose  motives  had  always  been 
pure  and  disinterested.  Stepniak  was  killed  by  a  railway 
engine  at  a  level  crossing  at  Bedford  Park,  Chiswick,  where  he 
resided,  on  the  23rd  of  December  1895.  He  was  cremated  at 
Woking  on  the  aSth  of  December.  (H.  H.  F.) 

BTBnPB  (from  the  Ruas.  skpi,  a  waste),  the  name  given  to 
the  level  treeless  plains  m  certain  parU  of  the  Russian  Empire, 
ajad  thence  sometimes,  though  not  commonly,  extended,  in 
j^ysiod  geograi^y,  to  signify  similar  plains  elsewhere.  The 
name  is  most  commonly  api^ed  specifically  to  the  plains  in 
the  south  and  south-east  of  European  Russia  and  in  the  south- 
west of  Asiatic  Russia,  and  in  this  connexion  the  term  sometimes 
connotes  semi-desert  conditions.  Otherwise  the  Russian  steppes 
may  be  considered  as  kindred  to  and  connected  with  the  Heiden 
(heaths)  of  northern  Germany. 

8TBPPB8,  OBNERAL-OOVBRNORSHIP  OF,  a  portion  of 
Russian  Central  Asia  which  includes  both  what  was  formerly 
known  as  the  Kirghiz  Steppe,  and  the  region  around  Omsk, 
which  was  formerly  part  of  Western  Siberia.  It  consists  of 
four  provinces:  Akmolinsk,  Semipalatinsk,  Turgai  and  Uralsk, 
having  a  total  area  of  7x1,000  sq.  m.  and  a  total  p<^ulation 
of  3,472,931  in  1897.  Details  are  given  under  the  names  of 
the  provinces  respectively.    Omsk  is  the  capitaL 

ITERBOBATB  (Gr.  trnpt/n,  solid,  and  0imt,  a  base),  the  term 
in  architecture  given  to  the  substructure  of  rough  masonry  of 
a  Greek  temple.   

8TBRB0CHEMI8TRY  (Gr.  vrtptbs,  solid,  and  chemistry), 
a  branch  of  chemistry  which  considers  the  spatial  arrangement 
of  the  atoms  composing  a  molecule  (see  Stexeo-xsomerzsm). 

8TBRB0-I80MERISM,  or  Stereoicerism,  a  term  introduced 
by  Victor  Meyer  (by  way  of  his  denomination  stereo-chemistry 
for  "  chemistry  in  space  ")  to  denote  those  cases  of  isomerism, 
i.e.  the  difference  of  properties  accompanying  identity  of  mole- 
cular formulae,  where  we  are  forced  to  admit  the  same  atomic 
linking  and  can  only  ascribe  the  existing  difference  to  the  different 
relative  position  of  atoms  in  the  molecule. 

Historical. — Considerations  concerning  the  relative  position 
of  atoms  have  been  traced  back  as  far  as  Swedenborg  (1721)  *» 
in  more  recent  times  the  first  proposal  in  this  direction  seems 
due  to  E.  Patemd  (1869),  followed  by  Auguste  Rosenstiehl 
and  by  Alexis  Gaudin  (1873).  The  step  made  by  J.  A.  Le  Bel 
and  J.  H.  van't  Hoff  (1874)  brought  considerations  of  this  kind 
in  the  reach  of  experimental  test,  and  so  led  to  "  stereo- 
chemistry." The  work  of  Louis  Pasteur  on  molecular  asymmetry 
in  tartaric  acid  (x86o)  touched  stereo-chemistry  so  nearly  that, 
had  structural  chemistry  been  sufficiently  developed  then, 
stereo-chemistry  might  have  originated  fourteen  years  earlier; 
it  happened,  however,  that  Wislicenus's  investigation  of  lactic 


adds  (1869)  immediately  stimulated  Van't  HofPs  views.  The 
fundainental  conceptions  of  Le  Bd  and  Van't  Hoff  differ  in  that 
the  former  are  based  on  Pasteur's  notions  of  molecalar  asymmetiy, 
the  latter  on  structural  chemistry,  especially  as  developed  bj 
August  Kdiul£  for  quadrivalent  carbon.  Both  seem  to  lad 
to  the  same  condusions  as  to  stereo-isomerism,  but  the  latter 
has  the  advantage  of  allowing  a  moie  drfalled  insi^it,  wbenas 
the  former,  which  is  free  from  hypothetical  conceptians,  is  «f 
absolute  reliability. 

As  our  knowledge  of  stcxeo-isomerism  otngniated  in  the 
chemistry  of  carbon  compounds  and  found  the  laxsat  devdap> 
ment  there,  this  part  will  be  treated  firsL 

Msrso  ttonurisM  in  Carbon  Componwis, 

X.  Tho  Asymnutric  Carbon  illoNi.— Thoush  ■terax&emirtsy  it 
based  on  the  notion  of  atoms,  there  is  not  the  least  daaeer  that  is 
may  break  down  when  newer  notions  about  those  atooM  are  tiiCT»- 
duoed.  Even  admitting  that  they  are  of  a  compound  aature*  U. 
built  up  from  •mailer  electrical  particles  or  anything  dae  and  able 
to  split  up  under  given  conditions,  their  avenge  \apot  61  *-»ii*— '■■■ 
is  long  enough  to  oonridcr  them  as  letiable  building-etoaes  d  the 
molecule,  though  these  buildittg-stoQes  may  give  way  nofw  and  tin, 
as  our  best  orainary  ones  by  the  action  of  an  earthquake.  Anocker 
thing  which  stereo-chemistry  abstracts  bdordaand  b  the  nMnenox 
of  atoms,  which  is  geneially  accepted  to  exist,  but  brooming  kai 
as  the  temperature  sinks  and  disappearing  at  absolntc  aeto.  Aad 
•o  the  following  symbols,  reprejf.nring  atoms  in  a  fixed  poAkm, 
may  .correspond  to  these  last  circumstances,  wliereas  at  otikatj 
temfwratures  atoms  may  vibrate,  for  instance,  with  tbcae  fiied 
positions  as  centres. 

The  first  development  from  structural  to  stereo-dMmistiy  vs 
to  consider  the  relative  position  of  atoou  in  methane.  CH«.  StnKtBzil 
chemistry  had  proved  that  the  four  atoms  of  hydrogen 

/h 

to  carbon  and  not  to  each  other,  thus  C<I||  and  not,  for 

^H 

H— H-C<     ,  but  how  the  four  were  grouped  remained  to  dedde. 

\h 

The  decision  is  derived  as  follows: — 

If  the  four  hydrogen  atoms  are  supposed  to  be  in  a  piane  on  oas 
side  of  the  carbon  atom  as  above,  two  methykhkmdes  CH«C1  sbosU 
be  possible,  vis. : — 

^S  and  C^a 


^H 


^H 


Such  isomeric  compounds  have  never  been  found,  bat  tbey 
as  soon  as  the  four  atoms  (or  groups  of  atoms)  to  which  csj 
combined  are  different,  for  example  in  CHFQBr,  flnoidilarhne- 
methane.  Then  and  only  then  two  isomeric  compoinds  have  bees 
regularly  observed,  and  the  sole  notion  about  rdative  posibaB  of 
atoms  in  methane  which  explains  this  fact  is  that  the  four  xiXMipi 
combined  with  carbon  are  placed  at  the  summits  of  a  tctrabe^«a 
whose  centre  is  formed  by  carbon.  The  two  pnasibiiitirs  are  thm 
represented  by: — 

H 


Fig.  I. 


FiQ.  3. 


These  groupings  have  the  character  of  enantiomoiphisin,  ia  thev 
are  non-identical  mirror  images.  If  any  of  the  two  diffcrcnca  « 
the  summits  is  riven  up,  for  example,  F  substituted  by  Q  «kkcfa« 
formation  of  CHCUBr.  the  enantiomorphism  diaappean. 

The  isomerism  corresponding  to  this  difference  m  relative  positiaa 
is  the  simplest  case  of  stereo-isomerism.  The  caifooa  atom  is 
the  spedal  condition  described,  linked  to  four  different  atotns  cr 
groups,  is  denominated  "  asymmetric  carbon,"^  and  will  be  drsond 
m  the  followine  formulae  as  C.  Stereo-isomerism  exists  in  taronc 
acid.  HOiC-CH(OH)CH(OH)-COiH  (studied  by  Pasteur),  in  the 
lactic  acid,  CHi-CH-OH-CO>H  (studied  by  WisUcenus).  whflt  tbe 
simplest  case  at  present  known  is  the  chlorobromofiuocacctk  sod. 
CClBrFCOsH,  obtained  by  Schwartx.  This  stereo-iMMBensn, 
due  to  the  presence  of  asymmetric  carbon,  is  of  a  charsctcnsric 
kind,  which  is  in  perfect  accordance  with  the  theory  of  itt  ock 
being  the  most  complete  identi^  combined  with  the  diffcreacc  ti 
exists  between  the  kft  and  right  hand.    All  the  properties 
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cannot  differ  in  this  lait  senie  are  identica],  vis. :  mekini;  and  boiling 
point.  vptd6e  ^vity,  &c.  But  the  crystalline  form,  which  may  show 
enantiomorphism,  indeed  shows  this  difference  in  the  isomers  in 
question;  and  emecially  the  behaviour  (in  the  amorphous  state) 
towards  polarised  light  differs  in  the  sense  that  the  plane  of  polarica- 
tion  is  turned  to  the  left  by  the  one  isomer,  and  exactly  as  much  to 
the  right  bv  the  other,  so  that  they  may  be  termed  "  optical  anti- 
podes?' All  these  differences  disappear  with  the  asymmetric 
carbon,  and  the  succinic  add,  HOtC-CHfCHrCOtH,  from  tartaric 
acid  is  optically  inactive  and  shows  no  stetao-isomerism. 

a.  Compounds  wiik  mon  tkau  one  Asymtiutric  Cdrbon  Atom. — 
Stereo-isomerism  and  the  space  relation  of  atoms  in  compounds  with 
higher  asymmetry  can  best  oe  developed  by  aid  of  graphic  representa- 
tions, founded  on  the  notion  of  space  relations  in  ethane,  HiC'CHi. 
A  consequence  of  the  tetrahedral  ^uping  in  methane  is  tht  con- 
figuration given  in  fig.  3.  where  the 
six  hydrogen  atoms  are  substituted  by 
six  atoms  or  groups  Ri,...R«.  The 
second  (above;  carbon  atom  is  sup- 
posed to  be  at  the  top  of  the  lower 
tetrahedron,  and  vice  versa.  Each 
other  position,  obtained  by  turning 
RiRiRa  around  the  -C — C*  axis,  is 
also  possible,  but  since  no  isomerism 
due  to  this  difference  of  relative  posi- 
tion, which  might  already  show  itself 
in  ethane,  has  been  obeeived,  we  may 
admit  that  one  of  the  positions  ob- 
tained by  the  above  rotation  b  the 
stable  <Mie^  and  fig.  3  may  represent 
it.  For  simplidtys  sake  this  figure 
may  be  projected  on  a  plane  by  mov- 
ing Ri  and  K«  respectively  upward  and 
downward,  with  RiRs  and  RiRt  as 
axes,  which  leads  to  the  first  of  the  four  configurations  representing 
the  stcrco-isomers  posnble  in  the  above  case.  They  diner  in  the 
two  possible  spatial  arrangements  of  R«RsR«  and  R4R*R« : — 

Rr-C-Rt 
R*-C— R. 

K« 

As  one  asymmetric  carbon  btroduces  two  stereo-isomers  and  two 
introduce  lour,  n  asymmetric  carbon  atoms  will  lead  to  2*  isomers. 
They  are  grouped  in  pairs  presenting  enantiomorphic  figures  in  space, 
as  do  the  first  and  tne  last  of  the  above  symbols,  which  correspond 
to  the  character  of  optical  antipodes,  whereas  the  first  and  second 
comspond  to  greater  differences  in  melting  points,  &c  A  well- 
studied  example  is  offered  by  the  dibromidcs  of  cinnamic  add, 
CtH»'CHBr-CHBr*COtH.  They  have  been  obuined  by  Liebermann 
in  two  antipodes  melting  at  03^  and  two  other  antipodes,  differing 
in  optical  rotation  from  the  bnt,  and  melting  at  195*. 

A  simplification  is  introduced  when  the  structural  formula  shows 
symmetry,  as  is  the  case  in  RiRtR^'CRiRaRi.  The  four  above- 
mentioned  symbols  then  are  reduced  to  three: — 


Fig.  3. 


R« 

Rr-A-R* 

Ri-i-R, 

Rr-6-R, 

R«-d-R« 

Rr-O-R, 

Rr-<UR4 

Ju 

k. 

L 

R> 

Rr-C-Ri 

R«— C— Ri 

K« 


R« 

Ri— C— Ri 
Ri— C— Ri 


R. 
Rr-^R* 
Ri— C— Ra 

k. 


of  which  the  first  and  last  show  the  enantiomorphism  corresponding 
to  the  character  of  optical  antipodes,  while  the  second  shows  sym- 
metry and  corresponds  to  an  inactive  type.  A  well-studied  example 
is  offered  here  by  tartaric  acid:  the  two  antipodes,  often  denoted 
as  d  and  /,  have  been  found,  via.  in  the  ordinary  dextrogyre  form 
and  the  laMvogyre  form,  prepared  by  Pasteur  from  racemic  acid, 
while  the  third  corresponds  to  mesotartaric  acid;  such  internally 
compensated  compounds  are  generally  termed  "  meso." 

_  3.  Cyclic    Compounds. — ^Three    or 

*     more  carbon  atoms   may   link   to- 
^    gether  so  as  to  produce  ring  systems 
suchaa 

RjCR, 

R  |R  4C— "-ORiRt. 
It  is  in  these  cases  that  the  principle 
of  the  asymmetric  carbon,  which  in 
the  above  case  leads  to  a**-8 
stereo-isomers,  is  easily  applied  by 
means  of  graphical  representations 
in  a  plane,  derived  from  the  space 
relation  shown  in  fig.  4.  The  six 
groups,  R|  .  .  .  R«,  are  either  under 


or  above  the  plane  in  which  the  carbon  ring  is  supposed  to  be 
situated,  and  this  may  be  indicated  by  the  following  symbol ; — 


3\pl 


where  the  carbon  atoms  are  supposed  half-way  betweeft  Ri  and  Ra* 
Rt  and  R4,  R»  and  R». 

One  of  the  most  simple  examples' is  offered  by  the  trimethylene- 
dicarboxyUc  adda  CHt 

for  which  xhxft  formulae  can  be  deduced : — 

CO18  COaR         COtB  ■  ■  CMl 

-'XijjxL   J\^H^  Jxj"/'- 

the  first,  where  the  carboxyl  groups  •CO^H  lie  on  the  same  side  of 
the  carbon  ring,  called,  as  Von  Baeyer  proposed,  the  cu-form,  the 
others  iratu-forms.  The  trans-forms  show  enantiomorphism  and 
correspond  to  optical  antipodes,  whereas  the  first  ^mbol  may  be 
considered  as  corresponding  to  mesotartaric  acid,  symmetrical  in 
configuratbn  and  inactive:  this  third  stereo-isomer  haa  also  been 
met  with. 

Special  attentbn  has  been  given  to  those  ring  systems  of  the 
general  form:—  Riv     yR« — R^v^  yRi 

R/^R4-R/^^Ri 
This  trans-form  corresponds  to  a  cis-form,  where  both  Rt  and  R|' 
are  on  the  same  side  01  the  plane  containing  the  ring.  These  latter 
are  enantiomorphic  in  the  ordinary  sense  of  the  word,  but  the 
particular  feature  is  that  the  trans-form,  though  offering  nc  plane 
of  symmetry,  is  yet  ulentical  with  its  mirror  image,  and  thus  not 
enantiomorphic  flmd  not  correqx>nding  to  optica]  antipodes  but  to 
the  meso-form. 

There  correspondences  have  been  realised  by  EmO  Fischer  m 
derivatives  of  alanine,  HiC-CH(NHt)-COiH,  which  exisU  in  two 
antipodes  d  and  /.  Two  of  these  molecules  can  be  combined  to 
alanyl-alanine:HiCCHNH(COCH-NHrCH,)CO,H,which,ascon- 
taining  two  asymmetric  carbons,  may  be  had  in  four  stereo- 
isomers dd,  U,  dlzoA  Id.    In  their  anhydrides 

H,Cx\nH— CCK^H 

we  meet  the  above  type,  and  find  that  dd  and  U  formed  the  predicted 
antipodes,  while  the  anhydride  of  di  and  Id  b  one  and  the  same 
substance,  without  any  optical  activity.  Such  cases  are  often 
termed  "  pseudo-asymmetnc"  , 

4.  IsolaUon  of  Oplical  AnUpodts.—'lhit  optical  antipodes  are 
often  found  as  natural  products,  as  is  the  case  with  the  ordinary 
or  d-ururic  acid ;  generally  only  one  of  the  two  forms  appears,  the 
second  form  (and,  more  generally  both  forms)  being  obtained  syn- 
t  hetically .  This  is  a  problem  of  particular  difficulty,  since  the  artificial 
production  of  a  compound  with  asymmetric  carbon,  from  another 
which  has  no  asymmetric  carbon,  always  produces  the  two  antipodes 
in  equal  quantity,  and  these  antipodes,  by  their  identity  in  most 
properties,  e.g.  melting  and  boiling  point,  solubility,  and  also  on 
account  of  thdr  analogous  chemical  behaviour,  cannot  »®  *^^'**^ 
by  customary  methods,  the  application  of  which  is  rendered  stiU 
more  difficult  by  the  formation  of  a  so-called  lacemic  compound. 

The  method  called  "  spontaneous  separation  was  first  observed 
by  Pasteur  with  racemic  acid,  which  in  its  double  sodium  and  am- 
monium salt  crystallized  from  its  aqueous  solution  in  two  enanuo- 
morphic  forms,  which  could  be  separated  on  examination.  One 
of  the  two  proved  to  be  the  ordinary  sodium-ammonium-tartrate, 
the  other  its  laevogyre  antipode;  thus  ^tartaric  add  wasdiscovered. 
and  racemic  acid  proved  to  be  a  combination  of  d-  and  (-tartaric 
add.  The  further  examination  of  this  particular  transformatmn 
showed  that  it  had  a  definite  temperature  limit.  Only  below  27  is 
Pasteur's  observation  corroborated,  while  above  27  a  raoemate 
appears;  these  changes  are  due  to  a  chemical  action  ukmg  place  at 
tne  given  temperature  between  the  solid  salts: — 

2C«0,H«NaNH«-4HiO  :!  (C«0,H«NaNH4),-2HiO-|-6HA 
one  molecuk:  of  the  d-  and  one  of  the  ^tartrate  forming  above  27*, 
the  racemate  with  loss  of  water,  while  under  27"  the  opposite  change 
occurs.  This  temperature  limit,  generally  called  transition-ppmt, 
was  discovered  by  Van't  Hoff  and  Van  Deventer.  It  is  the  lumt 
where  the  possibility  of  sponUneous  separation  begins,  and  is 
relatively  rare,  so  that  this  way  of  separation  ib  an  exceptional  one, 
most  antipodes  forming  a  racemic  compound  stable  at  all  tempeta- 

tures  that  come  into  question.  "  ^  . 

I     The  use  of  optically  active  compounds  in  separating  anupoaet 
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b  of  the  greatest  value.  The  general  principle  is  tliat  the  compounds 
which  the  d-  and  /-form  give  with  a  different  active  compound,  (or 
instance  d  producing  dd  and  id,  are  by  no  means  antipodes  and  so 
exhibit  the  ordinary  differences,  e.g.  in  solubility,  which  allow 
separation.  It  was  la  thu  way  that  Pasteur  split  up  raoeroic  aod 
by  cijichonine.  This  method  has  since  been  applied  to  the  most 
various  adds;  bases  may  be  split  in  an  analogous  way;  artificial 
oonine  was  separated  by  Ladenbufv  by  means  of^^tartanc  add,  and 
one  of  these  antipodes  proved  to  oe  identical  with  natural  conine. 
Aldehydes  and  ketones  on  the  other  hand  may  be  split  up  by  their 
combinations  with  an  active  hydraane,  &c,  and  so  this  method  is 
by  far  the  most  f ruitf uL 

The  foanation  of  a  racemic  compound  built  up  from  dd  and  Id 
has  also  been  observed  in  the  so-called  partial  raoemate.  Anexample 
is  the  racemate  of  strychnine.  It  is  in  this  case  also  that  the  transi- 
tion-point forms  the  limit  of  possible  separation^  determined  by 
Ladenburg  and  G.  Doctor  to  be  30*.  Such  partial  racemic  com- 
bination however  occurs  only  in  exceptional  cases,  dse  it  would  have 
invalidated  this  method,  as  it  did  qwntaneous  separation. 

A  different  way  of  using  active  compounds  in  producing  antipodes 
consists  in  the  so-called  asymmetric  synthesis.  The  method  consists 
in  the  introduction  of  an  active  complex  before  that  of  the  asym- 
metric carbon ;  both  stefso-isomers  need  not  then  form  in  the  same 
quantity.  W.  Maickwald  and  A.  McKenxie,  who  chiefly  worked 
out  this  method,  found,  for  example,  that  the  salt  of  methylethyl- 
mak>nic  add,  C(CHa)  (CtH»)  (COiH)i,  with  the  active  brudne  forma 
on  heating  the  joorrespondmg  salt  of  d-  and  l-methylethylaoetic 
add  C(CHi)  (C|H»)H(C0|H).  with  the  Untipode  in  slisht  excess. 

5.  Configurtttion  of  SUrto-isomers. — ^The  conception  en  asymmetric 
carbon  not  only  opuis  the  possibility  of  determinii^  when  and  how 
many  stereo-isomers  are  to  be  expected,  but  also  allows  a  deeper 
inaignt  into  the  relative  position  of  atoms  in  each  of  them.  The 
chief  indication  here  lies  in  the  configuration  of  the  meso-type, 
already  given  for  mesotartaric  add;  the-corresponding  alcohol,  the 
natural  susar  erythrite.  which  produces  this  acid  hy  oxidation, 
consequently  corxesponds  to         CHaOH 

H— C-OH 
H— C-OH 

CHiOH. 

Inthe  riutaric  adds,HO|C-  (CH*OH)s'COtH,  the  stnictunl  symmetry 
again  leads  to  meso-forms 


OHOHOH 

HOjC— (Uc-C- 


ilU 


OHHOH 
COrfl   and   HO»C— 0-^— C— COiH. 


They  are  respectively  obtained  by  the  oxidation  of  riboae  and  natural 
xylose,  stereo-isomers  of  the  formula  COH(CHOH)^HaOH;  the 
latter  produces  active  tartaric  add  and  so  decides  tnat  the  second 
formula  is  that  of  the  corresponding  trioxyglutaric  add,  the  first 
remaining  for  that  obtained  from  ribose. 

In  such  and  analogous  ways  the  configuration  of  meso-^ypes  may 
be  faaoA  with  absolute  certainty.  The  decision  is  more  difficult  in 
the  case  of  antipodes.  For  tartaric  acid  it  is  certain  that  the  d-  and 
l-f orms  oorreqwnd  to 


CO.H 
HCOH 

Horn 

COftH 


and 


COkH 
H(XH 
Ha)H 


OJI. 


but  which  of  the  two  represents  the  ordinary  </-acid  is  unknown. 
Emil  Fischer  proposed  to  decide  provisionally  in  an  arbitrary  way 
and  admit  for  the  d-  the  first  formula.  Then  we  may  conclude  that 
the  natural  malic  acid,  which  may  be  obtained  by  the  reduction 
of  A-tartazic  add,  is  CG^ 

CH. 
HCOH 


i 


OiH. 


while  the  natural  xylose,  which  produces  A-tartaric  add  by  the 
substitution  of  COkH  for  CHO-CHOH,  corresponds  to 

CHO 
HCOH 
HOCH 
HCOH 


The  results  obtained  in  these  and  aaalogons  wsys 
to  be  of  value  in  the  study  of  enxymes,  «.<.  such  ooa  _ 
substances  as  zymase  in  yeast,  wmch  is  able  to  pmdinje 
Quantity  an  unproportioned  large  amount  of  < ' 
tnis  case  the  transformation  of  the  sugar  gluoose,  C«HdOb*  iato 
and  carbonic  add 

QHiaO«-2Cai<0+^Qi. 

These  enxymes.  have  an  extremdy  qiedfic  action,  , 
instance,  the  chaMe  in  ordinary  natural  glucose,  but 
its  artificial  antipode,  and  so  they  are  often  valuable 
ing  an  antipode  from  the  inactive  mixtures  or  cacenac 
this  method  has  indeed  been  used  for  the  isolation  ci 
antipode  from  the  artificial  racemic  form.    The  f 
here  b  due  once  more  to  Pasteur,  but  EmO  Fisdier  added 
are  acted  upon  by  symase  in  an  analogous  way  if  their 
shows  a  certain  amount  of  identity.   For  etamplr  yeast 


at 
of 


.lor 
aO  k 


ttttdaiDciital  tact 


l 


HaOH. 


<f-Glucose 
HCX) 

d-Mannose 
HCO 

^Fmctoai 
H^COH 

HCOH 

ho6h 

ho 

ho6h 

HOCH 

HOOI 

HCOH 

HCOH 

Ha>H 

HCOH 

Ha)H 

Ha>H 

HaCOH 

HaCOH 

HaCOH. 

and  we  observe  that  the  three  formulae  agree  indeed  in  the 
four<arbon  chain.  This  particular  behaviour  led  Fischer  to  the 
expression  that  the  enxyme-action  on  given  substances  needs  a 
corresponding  feature  as  "  lock  and  key."  There  are  laidkataras 
that  m  the  syntheris  by  enxymes,  of  which  ntampirs  have  bees 
realised  in  fats,  sugars,  gluoosides  and  alhiiminoirts,  an  aaalofoai 
behaviour  prevails. 

6.  MtUuttl  Transformaiicm  ef  AmU^ada. — Thus  £ar  we  have 
supposed  the  molecule  to  be  stable  with  atoms  in  fixed  fthanre.  as 
may  be  the  case  at  absolute  aero ;  in  reality,  at  ordinary  temperatuiex 
atoms  probably  are  endowed  with  movement,  and  thia  may  be 
supposed  to  uuce  place  along  the  fixed  places  just  mrtioaied  ss 
centres,  which  movement  can  go  so  far  as  to  lead  to  total  tna» 
formation,  the  one  stereo-tsomer  changing  over  into  the  othet 
These  cases  may  be  considered  now. 

As  a  general  rule  the  liquid,  gaseous  or  dassol' 
itself  unstable,  tending  to  be  tnnsformed  into  inactive 
Temperature  may  accelerate  this^  and,  as  a  rule,  auificaem  fans  v3 

Coduce  the  loss  of  optical  activity,  half  of  the  origiml  compomd 
ving  changed  over  mto  its  optical  antipode.  This  tnuiaforaiatxs 
has  been  often  used  for  preparing  the  latter,  as  was  first  doae  by  Lc 
Bel  with  the  opticaUy  active  amylakohol,  HC(CHa)(CtH.)(CH/m.i. 
rendering  it  inactive  by  sufficient  heatinir,  and  separatinc  frooi  the 
obtained  complex  the  stereo-isomer.  Walden  found  that  in  scase 
cases  analogous  transformations  take  place  at  ordinanr  tempcratae. 
as  (or  instance  with  d-phenylbn>macetic  acid,  wfaacn  wnhia  three 
years  totally  lost  its  considerable  rotative  power;  this  traaslbrmst»! 
has  been  termed  "  autoracemixation."  It  explains  that  tsD  ao* 
the  most  simple  compounds  with  asymmetric  carbon  have  aoc  yet 
been  obtained  in  antipodes;  active  CHOBrF  might  be  ofacaaned  by 
treating  chlorobromofluoracetic  add  with  potash,  but  awtoracein«p> 
tk>n,  wnrch  especially  shows  itself  when  halogens  are  linked  to  tbe 
asymmetric  carbon,  might,  without  special  precautaoaa,  lead  ts 
an  inactive  mixture  of  antipodes. 

When  two  aatymmetric  carbons  are  present,  four  stcreo-isomas 
are  possible,  which  may  be  represented  by : — 

(X)  A+B,  (2)  -(A-l-B),  (3)  A-B,  (4)  -(A-B). 

(i)  and  (3),  as  well  as  (3)  and  (4),  bdng  antipodes.  The  stable  km 
will  be  in  thb  case  also  the  inactive  mixture,  correspowfing  in  the 
solid  state  dther  to  (i),  (2)  or  {3),  (4).  In  the  last  case,  suppoK 
the  primitive  compound  is  (i),  the  first  stq>  towards  stabflir>  mat 
be  the  production  of  (3),  so  that  practically 
one  stereo-isomer  changes  over  into  anothor 
of  a  different  type.  Such  has.  for  instance, 
been  proved  by  Bechmann  for  A>menthol, 

H— C— Crflf 


HaCCH, 
HiC    CO 


H-iCcH<, 

which  on  heating  produces  a  form  rotating 
in  opposite  sense,  though  not  the  antipode. 
Probably  H  and  CH«  in  tne  kyweramrmmetric 
carbon  nave  changed  places.  A  further 
treatment  at  his^  temperature  might  prob- 
ably produce  the  inactive  mixture  01  this 
menthol  and  its  antipode. 


FkG.& 


>.  DoMj-tMui  OKtam . 

lioVcd,  u  ID  dcrivalim  of  shykiM.  HiCiCHi.  tb* 

TcpnaenEiiif  the  four  fitwn  utHmd  each  caflioa  pu 
1o  luvc  EWD  HJinidlU  GOfUbilKd)  «A  WH  wppoKl  wit 
Uokiiif .    Fi|.  g  RpRscntB  thk  uppe*ltioD|  from  vhi 

npfCKnted  by  •  pUix  ficuic: — 
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BrC'R» 
Ttw  cbicf  convqumcc  u  that  *)  mod  u  the  nn  atomi  or 
roup*  attached  Co  each  carbon  an  diQenntr  twD  itvito-iatHiKn 
>iy^  looked  for^ 

Ri'C-R,  RiC'R. 

Ri'ORt  RrC-Ri, 

gck  hu  b(ca  Touod  to  be  Che  cue,  (umaiic  and  maldc  tcidi, 

H'C-COiK  HC'COiH 

HOiCCH  HC-COiH, 

imiiDfftheDldeitHndDneafthenioflt^inpleexaoipkt;  thcaIlBplc*t 

>-chE>^jiii)py1eDe  (H,C)HCK:QH. 

The  natun:  nl  thii  eeno-iKineritm  li  quite  dlfierent  Iniin  chat 
I  utlpodn  TIiciE  ii  DO  enantioDiDrpfaiun  In  the  nppoKd  con- 
funtHni.  and  to  no  rotatory  powr,  Ac.  ia  the  corrctponding 
impcHiiidi.  which,  on  the  ortur  fcaiid.  ihow  dlllerencei  Far  deeper 
un  aBiipodei  do,  having  difltfeol  mehlnf  point*,  idobilitv.  heat 

rormation,  chemical  pnKnin,  4c.,  beluvlDE  in  thi«  u  ordinary 
nmcn-,  Theie  ifoinen.  luving  aonw  Rlation  to  IhHe  in  cyclic 
mipaundt,  may  be  abo  dcnotcJ u  fij-(inaleic>  uid  f^nj-du marie) 
(mi.  a  cIdh  aiulofy  ciiitinE " ' 


tfab  hai  been  nallnd  In  the  I,  j-ti 


When  two  double  carbon  Unkinfi  »r_  , 

inctolhadevtlopmentln^.^:  andconaeq 
dincnnt  croupi  may  brina  cnaniioniatphi 
ThiahaaSecn  r^Uied  in  tnc  compound  1.1 
acetic  acid  (formiila  I.),  fint  prrpared  by 
Pope  in  1908,  and  rcnlved  into  itacompon 
LiM'^Ati  rJ  it!  hmcine  hII  by  Pcrkin,  I 
d  by  W.  Maitkwild  and 

orbon  atoin^(»™  Joiini.  Oicm.  Soc.,  190 

IK  VHiCH,^     N:oiH,  h/^ xh^ch/^ 


It  regarded  v 


u  (/  Oflitat  R 


U. 


the  DTttbeinf  the  deviation  cauKd  by  a  layer  of  1  dKlmetreinlen^ 
when  the  bi balance  in  question  i*  nippoicd  10  be  pmcnt  with  mcific 
gravity  t,  the  laiter  is  thii  value  muitiplicd  by  one-hundredih  of 
the  nwleculaj  vcighL  SpcdBc  rotation  ii  indicated  by  Eal^,  where 
the  luffix  indicate!  the  wive-lenglh  ol  the  lighi  in  qucnion,  D  being 
that  of  the  Kxlium  line,  and  '  the  lemperalurE;  IMlj,  i>  the  cone- 
■pondlng  value  of  molecular  rotation.  Both  vmlun  vary  with  the 
■olvenl  uied.  and  probably  are  moil  adapted  to  sDlve  pmblcma 
Couching  relationi  of  rotatory  povn  and  configuration,  when  they 
apply  to  enreme  dilution  in  the  nmc  liquid. 

One  of  Ibe  nun  general  ruin.  lelatlng  to  rotatory  power,  i>  that 
lor  tlectrolytea.  U.  mlti  in  aqunui  lOluIiDn.  vii.  the^imitiiu  roU- 

(ound  that  for  euch  active  baaet  at  quinine  in  ili  lalu  with  hydro- 


chtorie,  Bitrie,  chloric,  u 
penfaloric  adds  Che  apna 

active  adda.  Ihc  mono  U 


arid).   A , . 

and  add  have  rotatory  power;   1 

of  thoae  ruka  bnda  lufficicnr  eipUnatic 
elitlrtJytic   J' ---■-■--     -■-■-'      -■-■-- 


^dnlt  found  Che  lanie  tlung  lor 

i*  andis-j"  (calculated  for  Iho 
ay  be  expcctnl  where  both  baao 
the  molecular  rotation  will  be  the 


"(Q)' 


lOtatoiy  p( 

CJiA,a      .         

"■"■■  One  genera]  dbas^ 

iaturated  ampounda.  bydrocarbona.  alcobola, 
#ddi  nrely  ahow  apedfic  rotationa  higher  than 
then,  aa  mannile,  CHiOH(CHOHT,CH/)H, 
neb  amaU  valuea  that  oiUy  a  more  thorough 
>lbetheofieticalpmbabULtyoi  rotatory  pnwera  LB 
HjHuiKUK  uauiiai  producta,  haa  detected  che  optical  activity. 

Unaatunced  coopouida  generally  «hD«  larger  rotative 'powen; 
amyt  alcohol  with  —5*  pnidueea  an  aldehyde  with  la*;  aucdnic 
(diamvl)etherwlth9*^prodocea(unuricethHwithis*:&c  Cyclic 
configuration  eepecially  leada  to  the  highest  valuea  known:  the 
lactic  add  nth  3'  leada  to  a  lactone  with  —36*, 
HrCCHCOO 

OOC-HC-CHi: 
nannoauchaiic  acM.  I10>C(CHOH)iC0iH,  to  a  dIUccoae  (with 
two  ringa,  fomed  by  the  loaa  of  two  ooleculea  of  water)  with  aoa*, 
whercaa  tW  origiiial  add  ofdy  ihawa  ■  imal]  rolatioD. 

A  ircopd  Gooceptioo,  which  connecta  rocatioo  with  oonfiguiatiQit 
in  non^dactralytai,  ia  due  to  Alexander  Crum  Brown  and  P.  A- 
Guye.   It  atarta  [ron  the  eiiB|rie  aHumptku  chac,  as  mtaCory  power 

carbon,  io  in  amount  may  coTe^Jond  Co  the  amount  in  thii.  So, 
generally  ipealong,  uko  tome  propercy.  deoDIed  by  Ki,  ...  K( 
reflectively,  a  lunction:— 

(Ki-KJ  nC-KJ  CKt-Ki)  K-KJ  (Ki-KJ  (tC-KJ 
would  erpreaa  what  ii  wanted.  It  becomes  lerD  when  Cwi>  groapa 
are  equal:  it  changetitaingn,  retaJ^ngita value,  when  Ki  iainter- 
changed  with  Ki,  &c  The  ehiel  dificulty  In  appUcation  ia  to 
point  out  that  piopercy  which  b  here  donunaCing.  It  baa  been 
■uppoaed  to  be  wdght.  aod  then  Che  above  cnnanoo  divided  by 
<I^+K,+Ki+Ki)*  mtfil  be  proportionat  10  apedSc  raution. 
Thii  ex^ni,  for  inaunce,  that  in  the  bomolngoua  aeiicsof  glycaic 

tlhen       y^>\~.         •  augoentiBg  the heavieal group. 'COiR. Erat 

augments  the  apecific  rotation,  which  then  paiees  through  a  cnininium 
(the  theoretical  limit  being  ccro) : — 
Ether  of   methyl,    ethyl,    propyl,    bucyl,    hcayl,    octy], 
[.lo--<-8°.  -g-i',  -ij-g-,  -ija'.-iI.j-,-io-i*. 
B  ~  "''  it  met  thit  froupa  oil  equal  weight  and 

di  allow  contiderable  rotalocy  power  aa  in 

m  ,  with   —146*.  chough  in  the  lormuia 

C  fi)  thetbird  and  fourch  groups  are  (rf  equal 

an  y  eoxcially  chat  ochcr  propertiei  might 

bf  or  denflicy.  and  perhaps  qualitiea  related 

to  !  power  and  the  dielectric  conatant.    At- 

le_,_ ....  .-tatory  power  of  a  compound  with  more 

asymmetric  carbona  to  Che  action  of  each  of  these  seforatdy.  u.  by 
■he  SKalled  optical  luperpoaltion  have  not  been  very  successfuL 
In  the  four  gterco-bomene  acida  COiH(CH0H)iCIWII  of  tha 
following  configuratsona 

CO,H 

HCOH 
HCOH 


COiH 
HCOH 
HOCH 
HOCH 

HiCOH 

l^rabonic 


COiH  COiH 

HOCH  HOCH 

HCOH  HOCH 

HCOH  tiOCH 

HrCOH  HiCOH 

d-)yxonic  d-kylonic 


nallest  conceivable 
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—  1 1  -S*,  and  might  prove  identical  in  the  same  solvent ;  the  iharpeit 
test  might  be  altordcd  by  propyliaopropylacetic  acid. 

9.  Slerie  Hindrance,-^M  difference  in  the  relative  pontions  of 
atoms  not  only  explains  the  different  behaviour  of  optical  antipodes, 
as  has  been  indicated,  but  also  gives  some  indication  where  no  optical 
activity  is  concerned. 

In  the  stereo-isomerism  of  ethylene  compounds,  taking  roaleic 
and  fumaric  acid  as  examples,  space  relations  chiefly  indicate  that 
in  one  of  the  two  the  carix>xyl  groups  COjH  are  nearer.  Such 
seems  indeed  to  characterise  maleic  acid.    It  easily  gives  an  an- 

HC-CO 

hydride  of  the  cyclic  formula    ||      ^O  and,  inverMly.  when  cyclic 

compounds  such  as  benxene  are  broken  down  by  oxidizinff  agents, 
it  b  maleic  and  not  fumaric  acid  that  appears.  On  the  other  hand 
the  presence  of  the  two  negative  carboxyls  makes  maleic  add  the 
stronger  acid  but  less  suble,  with  a  pronounced  tendency  to  change 
over  into  fumaric  acid;  thb  goes  hand  in  hand,  according  to  a 
general  rule,  with  smaller  heat  of  formation,  lower  melting  point 
and  increased  solubility. 

In  tfadp  cyclic  compounds  analogous  phenomena  occur.  The  for- 
mation of  bctones,  t.e.  cyclic  anhydrides  derived  from  oxy-acids  by 
interaction  of  hydroxyl  and  carboxyl,  presents  one  of  them.  In  the 
oxy-acids  of  the  fatty  series  a  particular  feature  is  that  from  the 
isomers,  denoted  as  a.  /9  and  y.  &c  HO|CCHOH(CH.),CH,. 
HO,CCHrCH0H-fCH,W,CH,,HO,C'(CHi)rCHOH(CH,).^ait,&c.. 
the  T-compounds  most  easily  form  a  lactone,  though  in  the  a-series 

carboxyl  and  hydroxyl  run  nearer. 
The  tetrahedial  arrangement,  how- 
ever, as  shown  in  fig.  6,  explains  that 
A,  one  of  the  groups  attached  to  the 
carbon  atom  Ct>  is  fairly  near  Ct,  one 
of  the  groups  attached  to  the  carbon 
atom  C4  (the  angle  A  being  35*) ;  A 
would  correspond  to  the  nydnnyl 
forming  part  of  carboxyl  around  Ci; 
Ct  to  the  hjrdroxyl  linked  with  the 
carbon  atom  in  the  Y-po«tion. 
A  third  con«deration  on  analogous 

rund  is  that  of  "  steric  hindrance." 
Hras  introduced  by  Victor  Meyer's 
discovery  that  derivatives  of  benzoic 
add,  having  two  substituents  (X  and 


Fig.  6. 


\0  in  the  immediate  netghbourhood  of  caibozyl  .*— 


XOtll 

0 


are  unable  to  form  ethers  in  the  ordinary  way,  by  treatiiM;  with 
methyl  alcohol  and  hydrochloric  acid,  whereas  the  isomers  navins 
only  one  of  the  substituents  Y  in  4  (X  in  6)  readily  do ;  it  was  suggested 
that  the  presence  of  X  and  Y  near  COiH  prevented  the  access  to  the 
latter.  Thb  argument  has  not  been  completely  established,  but  a 
large  amount  of  Quantitative  corroboration  has  been  brought  to- 
getner  by  N.  A.  Menschutkin,  who  has  found  that  in  alcohob  the 
more  the  hydroxyl  group  b  surrounded  by  substituents  (for  instance 
CH|)  the  Blower  esterihcation  (with  acetic  anhydride  in  acetone  at 
100*}  taken  place,  the  ratio  of  rates  being 

Methyl  alcohol  HiCOH  .  100 

Ethyl  alcohol  H,CCH,OH  .  48 

Dimethyl  carbinol  (HiC),CHOH  ,         .  14 

Trimethyl  carbhiol  (H|C},COH  .        .           o*8 

SUreo-isomerUm  in  Other  Elements, 

Phenomena  analogous  to  those  observed  in  carbon  compounds 
might  also  exist  in  derivatives  of  other  quadrivalent  elements;  and 
only  the  relative  stability  of  carbon-compounds  makes  every  form  of 
isomer,  which  often  is  unstable,  more  easily  obtainable  in  organic 
chemistry.  Nevertheless  it  has  been  possible  to  obtain  stereo- 
isomers with  different  elements,  but,  as  expected  from  the  above, 
especially  in  derivatives  containing  carbon.  Some  of  them  have 
the  character  of  optical  antipodes  and  are  more  easily  considered 
from  a  theoretical  point  of  view;  others  have  not. 

I.  OpiicaUy  Aclne  Stereihisomers.— Most  closely  related  to  the 
phenomena  with  carbon  are  those  with  sulphur,  selenium,  tin  and 
silicon,  when  these  elements  behave  as  quadrivalent.  S.  Smiles 
Uouru,  Chem.  Soc.,  1900,  77,  pp.  1072,  1174:  1905.  87.  p.  450) 
split  up  such  derivatives  of  methylethyl-thetine  as 

CUifvyCHaCOCH* 

CH/^Br 

obtained  by  condensing  methylethyl  sulphide  with  w-bromaceto- 
phenone,  by  means  of  the  salt  with  d-bromocamphosulphonic 
add,  into  optical  antipodes. 


W.  J.  Pope  and  A.  Neville  (Joum.  Chem.  See.,  1903,  18,  pw  198) 
succeeded  in  the  same  way  with  a  selenium  OHnpottiid 

W.  J.  Pope  and  S.  J.  PeacKey  {Joum.  Chem.  See.,  1900.  16.  pp.  43, 
116)  with  a  compound  of  tin  (tin  methylethylpropyl  iodsdej 

CiHiv        Xljtii 

Kipping  (Jemne.  Ckem,  See.,  1904,  30,  p.  15:    1907*  *3»  P*  9)  «tth 
one  of  silicon  (beoaylethyipropyl  stlicol) 

c«h».ch/>oh. 

These  facts  may  be  ex(4ained  in  the  same  way  as  with  cartxm,  by 
admitting  tetrabedral  groupmg.  A  q>ecial  feature,  bowrwo'. 
wanting  with  carbon,  b  that  compounds  with  one  atom  only  of  the 
element  in  question  have  been  obtained  as  antipodes.  A  seoood 
observation  of  some  interest  b  that  Um  compounds  in  qoestioo  axe 
electrolytes  and  that,  as  in  solutions,  where  they  are  wptit  m  iato 
ions,  activity  must  be  due  to  the  last,  the  ionic  complex,  for  iiH 
sUnce,  RiRaRjS,  must  cause  optical  roUtion. 

Optical  antipodes  have  also  beea  obtained  with  quiaqoevakBt 
nitrogen  in  compounds  of  the  type:  RiR>R»R4Nk«.  Le  Bd 
observed  these  in  methylethylpropyl-isobutylammaaium  cUoride; 
since  then  Pope  and  Peachey  and  Wedekind  studied  the  same 
ouestion  more  thoroughly,  anJ  as  a  general  result  it  b  now  sutcd 
that  ammonium  compounds  with  four  different  radicala  behave  as 
asymmetric  carbon  compounds.  The  exfiJanatioo  may  be  that  tlw 
four  radkab  arrange  tliemselves  in  the  two  possibte  tctiahedcal 
configurations,  and  that  the  fifth  dement  or  group,  r.f.  chlorine  cr 
hydroxyl.  more  kxMely  linked,  finds  iu  fittest  fA»oe,  as  shown  in  fijs. 
7  and  8. 


^ U^ 


FIO.7, 


FkcS. 


a.  Slereo-isemers  WUhetU  Optical  AcHeiiy. -^The  dtief  cases  here 
belong  to  the  derivatives  of  nitrogen  with  double  linking  aad  the 
metallic  compounds  whidt  have  been  chiefiy  studied  bv  Werner. 

The  nitrogen  compounds  showing  stereo-isoroecism  belong  to  two 
classes,  according  to  the  structural  formulae,  containing  C:N  or 
N  :N ;  in  their  general  behaviour  they  seem  related  to  the  ethylene 
derivatives. 

The  first  group  was  detected  by  Victor  Meyer  and  Goldschmidt  ia 

C,H,.C:NOH 
bendidioxime:  I 

CtH.CtNOH. 

Later  investigations,  especially  by  Hantzsch,  showed  that  a  groupiaf 

RfC'Ra  Rt'C'Rt 

X.&  Ix 


5' 


ivea  rise  to  stereo-isomerism,  the  supposjed  difference  being  dat 
C  b  dther  more  close  to  Ri  or  to  Ra.  Thb  peculiarity  b  otiaen.Td 
in  the.aldoximes  and  ketoximes,  derived  from  aldehydes  and  ketoo^s 
on  treatment  with  hvdrojr^lamine,  and  the  two  simplest  exampies 
are  ethyl-aldonme  HiC*CH:NOH,  and  phenyl-bcnzyt-ketoxairie. 
(C«H«)  (CiH  iCHi)  C :  NOH.  As  the  behaviourof  these  stexeD-isMD<?i 
much  resembles  that  of  ethyleiie-compounds,  they  are  often  indi- 
cated as  ds-  and  trans-forms. 

The  second  stereo-isomerism  in  nitrogen-compounds  was  detcrtr^ 
by  Schraube  in  potassium  benaenediazotate,  and  may  perhaps  be 
reproduced  by  the  following  symbds: — 

C.H,.N     __.      C.HJ* 
KOVl  NOK. 


The  last  group  of  stereo-isomers,  in  whidi  insight  u  most  dific.V 
yet,  is  that  of  Werner's  compjex  metallic  compounda,  observed  •  'h 
cobalt,  platinum  and  chromium.  No  enantioroorphom  chaianer 
throws  bght  here,  and  there  b  no  relation  to  ethylene  dertvativrs- 

With  cobalt  the  fact  b  that  in  the  hexanmonic  cobalt  salts,  e-t- 
Co(NH.)«Cli,  when  NHaQ  b  substituted  by  NOt  bonerian  appran 
as  soon  as  the  number  of  substituents  b  two;  Jflrgenaen'a  flavt>-»I:5 
Co(NHi)4(N0i)tCl,  and  Gibbs's  isomeric  crooeo-ealts  offer  exampUv 
Werner  puts  forward  that  a  grouping  of  (NHs)c  at  the  — ««wittm  U  « 
regular  octahedron  around  Co  may  explain  thia. 
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St.  1}  Ihii  point  b  Ken  iimply,  tagEtlKf  witb  a  numbei  at 
other  pointi  which  together  fomi  the  •o-ciJlEd  "  bonpler." 
Acainliiig  to  Joh.  MUlEr,  Uelmhotli,  Keiins,  Valkminn  and 
othcn,  thcH  ire  dxxe  poinu  of  the  objecl-ipue  (i.g,  Q  ind  R 
in  fig.  1),  vhoH  inuget  fiU  on  UerUitat  or  connpoDding  ipolt 
<«  the  retina,  by  obich  are  meant  thoM  points  OD  the  retina 
wboie  Hortcfiiamtnu  are  united  and  which  are  equidistant  in  Ibe 
le  directloa  from  the  centre  of  the  yellow  ^»t  (we  En; 


fta.1. 

itielt  tor  I  nun  Minding  encl  and  loohing  itnighl  ahead.  All 
object-points  lituated  ouuide  Ibe  horopter  fall  on  points  of  the 
retina  nhich  are  iiot  identical,  but  the  tiro  Images  are  only 
seen  as  real  double  images  in  cKcptlansI  case*.  A*  a  rule  the 
effect  is  (hat  these  points  are  also  leca  litnply,  but  at  other  dis- 
tances than  that  of  the  fined  point  P.  The  differences  of  the 
images  arise  in  the  moving  of  the  image^ioinU  in  the  direciion 
of  the  connecting  line  of  the  (wo  eyes.  For  this  reaion  the  eyes 
cannot  recognize  the  space  between  pt^alld  abining  telegraph 
wires  if  the  connecting  line  of  the  two  eyes  be  parallel  to  the 
wires,  whilst  the  perception  of  the  depth  occurs  bvolunlarily 
If  the  cormccling  line  of  the  eyes  is  more  or  keis  perpendicular 
to  the  wires.  These  differences  of  images  which  have  been  men- 
tioned are  therefore  necessary  and  are  sufficient  for  the  perception 
of  depth.    The  explanation  that  the  pejceplion  of  depth  t^as 

given  by  Ch.  Wheautone  in  t&3y,  but  It  ws>  conltadkled  by 
E.  fiiUcke  (tM<}.  Sir  David  Brewster  (sits)  and  others,  who 
staled  Ihsl  when  obler>nng  an  object  the  angle  of  convergence 
of  the  aaes  of  Ibe  eyes  continually  changed,  and  through  thii 
and  also  by  the  exertion  of  the  muscles  and  the  accommodation 


of  it 


depth.     This  la 


never,  was  contradicted  by  H.  W.  Dove,  who  showed 
in  ^  the  obiect;  and  slill  less  does  it  a(ice  with  tb* 
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fact,  to  which  Wheatstone  fiist  called  attention,  that  facsimiles 
also  have  a  stereoscopic  influence,  in  spite  of  the  fact  that  the 
images  retain  their  position  on  the  retina  unchanged.  Numerous 
experiments  show  the  same  result,  and  it  follows  that  even  a 
chabge  of  the  angle  of  convergence  is  not  always  observed  as  a 
change  of  depth. 

There  are  two  kinds  of  stereoscopic  vision,  direct  and  in- 
direct, according  to  whether  the  point  seen  indirectly,  e.g. 
H  ih  fig.  3,  is  compared  with  the  fixed  point  P,  or  with  another 
point  seen  indirectly,  e.g.  J  in  fig.  3.  In  both  kinds  of  stereo- 
scopic vision  the  exactness  of  the  observation  of  the  depth  is 
greater  as  the  point  J  approaches  H,  and  the  point  H  approaches 
P.  As  a  matter  of  fact  a  man's  eyes  are  naturally  never 
perfectly  still.  They  move  in  their  sockets,  and  the  point  P, 
wbere  the  axes  intersect,  is  continually  changing.  Direct 
stereoscopic  vision  arises  from  indirect  stereoscopic  vision  and 
vice  versa,  and  the  accuracy  of  the  discernment  of  the  depth 
increases  and  decreases.  As  in  this  the  eye  does  not  revolve 
roimd  its  lens  but  round  the  centre  of  the  sphere  situated  zo  mm. 

J 


Fio.  3. 

behind  it,  the  entrance-pupil  of  the  eye  moves  slightly  to  and 
fro  and  up  and  down,  and  many  experiments  have  been  made 
to  produce  a  perception  of  depth  for  a  single  eye  from  the 
relative  movements  of  the  images  consequent  on  this  motion. 
As  these  movements  of  the  images  only  occur  in  indirect 
vision,  it  can  be  understood  they  are  not  seen  by  most  people. 
This,  however,  cannot  be  regarded  as  an  actual  perception  of 
depth,  because  these  viewings  necessitate  a  consideration  for  each 
individual  interpretation,  which  is  quite  foreign  to  stereoscopic 
vision. 

Indirect  stereoscopic  vision  is  of  great  importance.  It  makes 
it  possible  to  recognize  any  sudden  danger  or  obstacle  outside 
the  direction  in  which  one  is  looking.  Even  with  the  stereo- 
telemeter  (see  below)  the  position  of  the  range  through  which,  for 
example,  a  bird  flies,  could  not  always  be  accurately  given,  if 
one  were  solely  dependent  upon  direct  stereoscopic  vision. 
If  the  attention  and  eyes  are  directed  upon  a  certain  object, 
as,  for  instance,  in  manual  labour  and  in  measuring  the  image- 
space  with  the  so-called  "  travelling  mark  "  on  tfie  stereo- 
comparator,  then  direct  stereoscopic  vision  only  is  concerned. 

Stereoscopic  vision  is  in  many  ways  similar  to  the  monocular 
'^Hservation  of  a  preparation  under  the  microscope,  and  yet 


there  is  a  great  difference.  In  tn  unchanged  focused  micio- 
scope  it  cannot  be  distinguished  which  of  the  indistina 
objects  are  abov6  and  which  are  below  the  plane  focbsed  for. 
In  stereoscopic  vision,  however,  this  can  be  seen  directly. 
How  does  this  happen?  Why  does  the  point  H  in  ^.  3 
appear  behind  and  the  point  V  in  front  of  the  point  P  when 
both  eyes  are  fixed  on  the  point  P? 

As  is  shown  in  fig.  3  the  image-points  on  both  sides  fie  further 
apart  for  H  or  nearer  together  for  V  than  the  image-pouits  for  P, 
and  for  all  the  poinu  on  the  hon>i>ter  (Q,  R,  S.  T  Sec),  whetfacr  the 
points  H  and  V  are  situated  inside  or  outside  the  hocoptc  In 
other  words,  if  the  point  H  be  formed  in  the  object-apace  fay  the 
moving  of  the  related  points  Q  (or  R)  towards  H,  then  a  movcmot 
of  the  image-point  takes  place  in  the  right  eye  (or  the  left),  in  bath 
eves  in  the  direction  of  the  nose,  so  long  as  the  point  H  u  outside 
the  horopter.  On  the  contrary  an  external  moveroent  of  the  to^e- 
point,  •'.«.  towards  the  temples,  takes  place  when  the  points  S  tad  T 
are  substituted  by  the  point  V  situated  inside  the  horopter.  Tl»s 
differentiation  of  the  retinal  images  of  the  pmnts  H  and  V  reapeciivdy 
inside  and  outside  the  horopter  must  sufiice,  and  the  question  as 
to  how  the  idea  of  space  is  conveyed  to  the  brain  is  a  physaolockal 
and  psychological  subject. 

If  the  images  of  the  line  PH  in  both  eyes  (or  of  the  Cne  PV)  are 
very  different  in  length,  the  double  images  of  the  point  H  (or  V) 
are  seen  without  great  attention.  But  the  stereoscopic  effects 
are  in  these  cases  always  the  same  as  before^  There  Is,  however, 
an  exception  in  which  the  observer  sees  only  two  images  axtd  ia 
which  stereoscopic  observation  is  completely  excluded.  T^ 
exception  is  important  because  it  occurs  in  the  space  ia  tbe 
immediate  proximity  of  P.  If  for  example  the  seoood  poiot 
(H'  in  fig.  3)  »  situated  behind  or  in  front  of  the  point  P,  so  that  k 
falls  between  the  two  optic  axes,  or  on  one  of  them,  then  ONnly  d«itk 
imaj^es  can  be  seen,  either  of  P  or  of  H',  according  to  wbAher  tbe 
optic  axis  cuts  at  P  or  H',  or  double  images  of  both  points  if  tfac 
optic  axes  intersect  at  any  other  point  <h  the  line  PH',  but  the 
representation  of  the  difference  of  depth  bf  the  two  poinu  P  and  H* 
is  never  obtained. 

This  fact  can  be  easily  realixed  if  a  stick,  e.t.  a  lead  pencil,  be 
held  before  the  eyes  of  an  observer  with  gooo  stereoscopic  liffat 
so  that  its  lengthwise  axis  falls  exactly  on  a  point  between  the  cy^s 
or  in  the  middle  of  one  of  the  two  eyes.  The  double  images  can  be 
seen  still  more  deariy  if  two  small  baUs  on  thin  threads  are  suspended 
behind  one  another  so  that  their  connecting  line  retains  the  positioa 
mentioned  above.  In  this  experiment  it  can  be  seen  directly  ham 
inconvenient  these. double  images  are  to  the  observer.  He  invohiB- 
tarily  tries  to  evade  them  by  moving  the  head.  The  reason  for  tba 
is  that,  when  P  (or  H')  b  fixed,  the  images  of  H'  (or  P)  are  ahi>ays 
separated  from  one  another  by  the  centre  of  the  vellow  spot.  The 
distances  of  the  two  images  from  the  yellow  spot  nave  consequeartly 
opposite  signs,  whilst  for  all  other  objects  {e.g.  H)  which  lie  ootatde 
tne  two  axes  the  distances  have  the  same  Mgns.  Tbe  (fiHensce 
of  the  ugn  is,  however,  not  alone  decisive,  for  u  the  oonnecting  Hae 
PH'  is  moved  a  little  higher  or  lower  out  of  the  plane  FPF  the  s%sb 
remain  different,  but  the  stereoscopic  effect  is  immediately  ngaimci- 
Therefore  in  all  cases  in  which  the  connecting  line  PH'  is  seen  wttb 
one  eye  as  a  point  and  with  the  other  as  a  hne,  or  with  both  e%es 
as  a  line,  but  from  two  diametrically  opposite  sides,  there  b  00 
stereoscopic  effect,  but  double  images  are  seen;  and  that  for  stcrec- 
scopic  observation  it  is  essential  to  see  the  connectiiv  fine  PH' 
vriin  both  eyes  simultaneously  from  one  and  the  same  side,  trom  abo«« 
or  below,  from  the  left  or  the  right.  This  condition  b  provided 
for  in  the  stereotelemeter  by  the  arrangement  of  a  zigxag  mcasxnuf 
scale,  so  that  the  connecting-line  of  the  marks  slightly  aac6ffiia> 
Care  must  be  taken  when  usin^  this  instrument  (as  also  wbtn 
uung  any  stereoscopic  measuring  instrument)  that  the  index  haqp 
close  to  or  above  the  object  to  oe  measured,  so  that  the  latter  b 
only  touched  and  in  no  way  covered  by  the  mark. 

The  [x>wer  of  perception  of  depth  in  man  b  most  acctmte. 
This  has  been  ascertained  by  the  approximately  equal  keenses 
of  vision  of  all  normal-sighted  people  and  by  the  interpuptUarj 
dbtance.  The  angle  which  serves  as  a  measure  for  tlw  kecs- 
nessof  vision  b  that  under  which  appear  two  neighbotiri=f 
points  of  the  object-^pace  which  are  stQl  seen  by  the  sin^  eyt 
as  a  double  point;  according  to  the  older  experiments  of  Hc^ 
holtz,  thb  angle  b  about  i'.  Wnta  measured  on  the  ictisa 
the  keenness  of  vision  b  determined  by  the  dian»eter  of  the  nem 
filaments  situated  in  strais^t  rows  close  to  one  another  in  ck 
fovea  (fig.  4).  The  diameter  of  these  filaments  amounts  i» 
roughly  0*005  mm.,  or  in  angular  measure  i'.  Move  fcoesi 
experiments  for  keenness  of  vbion  and  power  of  peroepdoc  <* 
depth  have  given  considerably  higher  values  (Wiilfing,  Pnllckli. 
Heine  and  others);  thus  Pulfrich  in  1899,  when  first  introdndsc 
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have  been  opented  on  tot  cataract,  and  for  txcculvcly  short- 
lighted  persons,  the  "  lelescope-ipectaclei "  devised  by  M.  v. 
Rohr  (of  Z«ii,  Jeni)  are  a  gre4t  assistance.    Tbert  are  two 
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and  of 


y  of  the  perception  of  depth-  (1)  by 
augmenung  me  aeenneaa  of  sight  by  the  aid  of  a  telescope  or 
microacope,  and  (3)  by  mcieasing  the  inlerpupillary  distance 
by  several  reflections  after  the  plan  shown  by  Helmbolli  in  his 
mirror  slenoscope  (iSj?)  (see  £g  j).  When  binocular  tele- 
scopes and  microacopes  are  used,  erect  invges  are  formed  when 
the  two  insUuments  are  contiguDua.  If  this  is  not  the  case, 
the  order  of  depth  is  revened  and  the  same  false  or  pseudo- 
images  are  fotmed  as  when  the  pictures  m  a  stereoscopic  view 
are  interchanged  or  a  correctly  combined  stereoscotHC  picture 
ia  observed  in  a  so-called  pseudo-stereoscope.  If,  however, 
[n  this  case  the  axes  of  both  instruments  intersect  hi  front  of 
the  eyes,  then  revened  pictnies  are  obtained,  but  the  correct 
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Spectacles  and  binocular  telescopes  were  the  first  binocular 
nslrumenta  (see  Bihcxjuui  iNsnuUEHts).  The  latter  with 
hromatic  lenses  had  already  been  constructed  in  the  17th  and 
The  Dutch  double-telescope  (open  glasses], 
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prism  field-gtasses  and  other  telescope* 
which,  in  comparison  with  the  Galileo 
binocular  lelescopa  till  then  in  use,  not 
only  had  a  considerably  increased  per- 
ceotion  of  depth  but  also  asubstantially 
field  of  vision.     Similarly  by 


a  by  Fr,  Voigt- 
je  appeared  in  the  early  'fities- 
e  Poiro  prism  (four  reflections  with 
and  lateral  truispasilioD  of  the  rays)  by 
I  impaitance 
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glasses  (after  Fritsch  and  Zeiss)  have 
come  into  use  for  slight  magniflcations, 
in  which,  following  the  example  given  ' 
by  Wenham  (iSsj),  the  mieipupillary 
distance  and  tbe  angle  of  convergence 
are  diminished  by  four  itflecliona  (the 
course  of  the  rays  reversed  as  ia  fig.  i). 
All  dI  the  inatni  menti  mentio  ned  above 

Jrith  iwoeye^'wieaMIoiw  (iSjS)  fim  riiD< 
imprcssian  could  be  produced  by  two  vii 
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stereo- 
two 

.^ ^ -•pace. 

and  on  this  plane  the  perspective  projections  of  P,  H  and  V 
produced  towards  Ai  and  Ar-as,  (or  exam^,  bv  photographing  on 
the  plates  Fi  and  Ft  with  objectives  Oi  and  0»  at  Ai  and  Ar-then  the 
object  can  be  taken  away  and  we  obuin  from  the  projections  the 
same  spatial  effect  as  when  observing  the  object  itaclt.  The  change 
oC  accommodation  of  the  eye  which,  however,  has  no  mfluence  on 
the  power  of  perception  of  depth,  is  excluded,  and  a  further 
difference  (according  to  I.  I.  Oppel.  1854)  «»  that  in  unrestricted 
vision  the  image-points  not  situated  on  the  yellow  spot  undergo 
slight  displacement  in  consequence  of  the  different  of  the  position 
of  the  pupil  and  of  the  centre  of  rotation  of  the  eye.  which  u 
taken  as  the  centre  of  projection.  This  can  m  no  ^y  be  imittted 
in  the  pictures.  In  order  to  obtain  a  stereoscomc  effort  from  such 
pictures  apparatus  is  not  always  necessary.  When  the  pictures  L 
and  R  in  hgTe  are  at  a  disUnce  equal  to  that  of  distinct  vision,  the 
stereoscopic  effect  can  be  obtained  by  observing  them  when  the  optic 
axes  of  the  eyes  are  parallel,  and  if  .the  pictures  are  interchanged, 
when  the  axes  intereect.  The  second  of  these  methods,  which  were 
discovered  by  Wheatstone,  was  later  widely  used  for  the  stereoscopic 
observation  of  large  wall  pictures. 

The  1853  model  of  the  WheaUtone  stereoscope  is  shown 
diagrammaticaUy  ia  fig.   7-    This  differs  from  the  original 

model  in  that  the  pictures  L  and  R 
can  be  placed  at  different  indina- 
tions  to  the  minors  Si  and  «i  and  at 
different  dfft'^""^  ^m  them  in 
order  to  obeerve  the  pictures  imder 
exactly  the  same  inclination  of  the 
image  and  the  same  angle  of  con- 
vergence as  when  the  picture  was 
,taken.  Photographs  with  a  large 
base  line  and  converging  axes  were 
then  often  taken  (in  Germany  first 
by  L.  Moser).  This  mirror  stereo- 
scope had  no  practical  result  worth 
mentioning  on  account  of  its  awk- 
ward shape  and  of  the  difficulty  in  obuining  equal  illumination 
of  both  pictures.  It  was  also  inconvenient  that  the  pictures  had 
to  be  placed  separately  and  reversed  in  the  apparatus.  These 
difficulties  arc  for  the  greater  part  avoided  in  the  L.  Pigeon 

(Nancy,  1905)  new  mirror-stereoscope  for 
large  pictures,  which  can  be  purchased 
in  book  form.  Fig.  8  shows  diagram- 
maticaUy the  arrangement  by  which  one 
picture  is  seen  direct  and  the  other  in  a 
mirror  (H.  W.  Dove,  Sir  David  Brewster 
and  W.  RoUmann).  The  dj^vantage 
attached  to  this,  that  the  picture  observed 
in  the  mirror  must  be  reversed,  can 
according  to  Pulfrich^  be  obviated  by 
routing  the  correct  picture  through  180* 
in  its  own  plane  and  placing  it  in  the  position  of  the  picture 
L  and  by  using  a  so-called  roof-prism  in  the  place  of  the 
mirror. 

Incorrect  stereoscopic  effects  easily  arise  when  using  pictures. 
If  for  instance  the  distance  of  a  picture  from  the  centre  of  projection 
is  different  at  the  time  of  observation  from  what  it  was  when  the 
photograph  was  taken  (aee  fig.  9),  objects  appear  to  be  either  too 
much  in  relief  or  too  fiat  even  in  monocular  vision,  just  as  when 
looking  firrt  through  the  objective  of  a  telescope  and  then  throug^h 
the  eyepiece.  An  excellent  example  is  provided  by  the  stereoscopic 
observation  of  the  moon,  first  performed  by  Warren  ac  U  Rue 
(1858)  to  show  that  the  three-dimensional  unage  is  modified  by 
altering  the  angle  of  convergence  and  by  placing  the  picturn 
obliquely.  If  the  pictures  obtained  with  converging  axes  are  pUced 
further  apart  on  the  same  plane,  the  stereoscopic  image  of  the  moon 
has  the  shape  of  an  egg;  this,  however.  immed»tely  disappttre 
and  changes  into  an  approximate  sphere,  if  the  picture  be  broken 
b  the  middle  and  both  sides  bent  back.  If  the  pictures  arc  observed, 
as  by  Warren  de  la  Rue,  in  a  Wheatstone  stereoscope  under  nactly 
the  same  conditions  as  when  the  photographs  were  taken,  the  im- 
preasion  of  a  sphere  is  obtained. 

M.  von  Rohr  {Die  binocvlaren  Instrumenle.iqoj)  drew  atten- 
tion to  the  optics  of  the  older  stereoscopists  and  in  particular 
to  the  works  of  Wheatstone,  and  it  is  to  be  regretted  that  so 
^  This  fact  is  published  here  for  the  fint  time. 
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Fig.  8. 


little  notice  was  taken  of  these  older  works  daring  tlie  rccest 
devdopment  of  most  binocular  instruments.  It  would,  howrver, 
be  erroneous  to  demand  that  the  above-mentioned  cxnuiitifKa 
for  the  observation  of  three-dimensional  images  siioukl  alwajn 
be  considered.  This  is  impossible,  for  rrampk,  in  the  stereo- 
comparator  in  which  the  three-dimensional  image  is  oniy  sea 
in  portions,  and  never  all  at  once.  Ndthcr  doe&  it  cancxn 
stereoscopic  measuring  instruments,  and  it  is  a  cnxioBs  coia- 
cidence  that  the  stereo-planigraph  (see  fig.  xs)  constnicted  after 
Wheatstone's  stereoscope,  and  correct  as  to  the  90<alled  oitho- 
morphy  of  the  three-dimensional  image,  was  of  ma  use  as  t 
measuring  instrument. 

A  lens-stereoscope  invented  in  1849  by  SSr  David  Bievstd 
and  constructed  by  J.  Duboscq  is  very  largely  used.  T^ 
causes  of  its  success  were  its  convenient  form  and  th*  fact  that  a 
series  of  adjusted  stereoscopic  piauzes  Qaodsc^ies.  marhfnfy. 


Fig.  9. 

&c)  oould  be  observed  in  rapid  succession.  TIw  Biew^er 
stereoscope,  by  making  an  easy  observation  oi  steteosoe^-k 
pictures  possible  when  the  diMance  between  idmriral  pos3 
on  both  pictures  was  considerably  greater  than  tliat  betweei 
the  observer's  eyes,  supported  to  a  certain  extent  the  sir 
clination  of  photographers  not  to  detract  from  the  pictures.  If  the 
lenses  shown  in  fig.  10,  on 

the  focal  plane  of  which   p»  fti h^ 

the  stereoscopic  image  is  ***  A 

formed,  are  large  enough, 
and  the  distance  between 
the  image-points  Ai  and  At 
is  not  greater  than  the 
distance  between  the  cen- 
tres of  the  two  lenses 
(avoiding  the  divergence  Q^ 
of  the  axes  of  the  eyes), 
then  the  distance  between 
the  eyes  is  secondary  and 
the  observer  sees  the 
distant  points  with  the 
axes  of  the  eyes  paralld. 
These  apparent  advan- 
tages, however,  are  counteracted  by  the  defect  that  the  lactBt 
seen  through  the  lenses  is  eccentric,  and  oonsequentiy  as 
incorrect  impression  of  the  picture  is  obtained,  and  an  aiicraiiia 
in  the  three-dimensional  image  occurs. 

Wheatstone  showed  later  in  hb  controwrsy  with  Brew^er  iHa: 
this  disadvantage  in  the  lens-stereosoope  could  be  avoidrd  S<y 
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adjusting  the  lenses  and  distant  points  to  the  

the   observer's  eyes.     This  same  condition  was  fulfilled  is  :» 
"  double-verant     constructed  by  v.  Rohr  and  A.  KOUer  (1905^ 
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in  which  the  lenses,  in  accordance  with  A.  GuHstiand's  rule,  are 
•o  arranged  that  the  centre  o(  rotation  of  the  eve  always  coincides 
with  the  nodal  point  of  the  lenses.  If  every  one  had  the  same  inter- 
pupillary  distance  there  would  be  nothing  more  perfect  than  this 
stereoscope. 

If  in  bg  6  the  two  pictures  L  and  R  are  interchanjrad  in  both 
pictures  (a  or  6  tn  fig  11),  then  the  image-points  for  H  are  closer 
together  than  those  for  V,  thus  in  stereoscopic  vision  H  appears 
in  front  of  P,  and  V  behind  it.  No  change  is  made  to  the  relief 
by  turning  the  picture  upside  down  (e  and  a  in  fig.  11).  In  fig.  i  id, 
the  pictures  are  in  the  same  positions  as  when  the  photographs 
are  taken  (Fi,  Fi  in  fig.  6)  Obviously  transparent  pictures  can  be 
easily  reversed :  in  other  cases  it  must  be  effected  by  mirrors  (Wheat- 
stone.  Dove  and  others)  or  bv  an  erecting  reflection  prism.  The 
original  unbroken  plate  (fig.i  i<0  can  be  seen  m  the  pseudo-stcreoscopje 
shown  in  fig.  12,  and  the  correct  rdief  is  obtained  if 
it  is  rotated  about  the  connecting  line  of  the  two 
pictures  before  placing  in  the  stereoscope.  If  a 
symmetrical  body  be  observed  in  the  pseudo-stereo- 
scope, for  example  a  pyramid,  the  relief  is  still 
reversed.  But  u  a  pnsm  be  dispensed  with  the 
object  appeara  flat,  and  a  plane  drawing  appears 
in  relief. 

These  pseudo-stereoscopic  phenomena  are  of  the 
greatest  importance  for  the  study  of  the  principles 
of  stcreoscopy,  for  they  demonstrate  that  the  per- 
Ai  A$  ccption  of  depth  can  be  aided  by  a  direct  presenta- 

Fig  13  ^^^  ^"^  hindered  try  a  reverse  presentation.  If 
a  plate  of  the  dolomites,  for  example,  with  a  large 
1>ase  line,  arranged  as  in  i  xa  and  1 1&  is  taken,  and  the  ap^ratus  and 
the  eyes  are  directed  upw'ards,  then  the  peeudomorphic  image  in 
space  looks  like  the  root  of  a  stalactite  cave.  On  the  other  hand, 
when  arranged  as  i  icand  i  id  the  image app^rs correctly  represented, 
but  it  is  a  httle  more  difficult  to  see  the  horizon  in  the  foreground  of 


the  pseudomorphic  image.  Reference  can  only  be  made  here  to 
the  physiologically  interesting  phenomena  of  colour-tones,  which 
are  a  result  of  the  chromatism  of  the  eye  and  occur  in  monocular 
and  binocular  vinon  (Dove  and,  more  recently,  A.  Brfklqner). 

A  comparatively  simple  solution  to  the  problem  of  putting  pic- 
tures seen  in  a  stereoscope  in  motion  is  provided  in  the  muio- 
scope  for  a  single  observer.  The  other  problem — to  make  one 
stereoscopic  picture  visible  to  several  people  simultaneously — 
can  be  met  in  various  ways,  most  simply  (according  to  Roll- 
roann  I1853]  and  D'Almeida  [1858])  by  portraying  the  two 
stereoscopic  pictures  in  different  colours  one  over  the  other, 
and  giving  each  observer  spectacles  of  different  coloured  ^ass  for 
each  eye,  with  which  it  is  only  possible  to  see  one  pictiuw  with 
each  eye.  Another  method  suggested  by  I.  Anderton  (1891), 
in  which  polarization  and  a  Nicol  prism  must  be  used  to 
separate  the  pictures,  has  met  with  little  success,  and  F.  E. 
Iv«»'s  novel  proposal  (1903)  to  separate  the  pictures  when  being 
taken  and  also  observed  by  a  ruled  grating  placed  immediately 
in  front  of  the  photographic  plate  is  not  practicable.  A  method 
devised  by  D'Almeida,  which  depended  upon  the  alternate 
visibility  of  the  two  pictures,  demands  a  mechanism  for  each 
observer,  exactly  synchronous  with  the  intermittent  illumina- 
tion. This  principle  was  successfully  adopted  by  J.  Mackenzie 
Davidson  and  H.  Boas  (1900)  for  a  direct  stereoscopic  observa- 
tion of  R5ntgen  radiographs.  Immediately  after  the  discovery 
of  the  R5ntgen  rays  in  1895,  E.  Mach  made  stereoscopic 
investigations  of  these  radiographs. 

•  The  development  of  stereoscopy  has  In  no  Way  been  uni- 
form^,  on  the  contrary,  a  long  period,  during  which  practi- 
cally no  interest  was  taken  in  stereoscopy  or  stereoscopic 
phenomena,  was  preceded  during  the  middle  part  of  the  X9th 
century  by  a  period  of  universal  interest.  The  reason  for 
this  was  not  so  much  the  realization  of  the  defects  of  the  stereo- 
scopes in  themselves,  and  the  trivial  manner  in  which  they  were 
put  on  the  market,  as,  for  example,  a  closing  stereoscope  con- 
taining confectionery,  as  the  fact  that  the  public  did  not  know 
how  to  make  use  of  the  pictures  seen  in  the  stereoscope.  This 
state  of  affairs  was  altered  when  Zeiss,  of  Jena,  as  a  result  of 
the  investigations  of  E.  Abbe  and  C.  Pulfrich,  succeeded  in 
constructing  apparatus  which  made  it  possible  to  measure 
the  three-dimensional  images. 

The  stereotelemeter,  constructed  after  H.  de'  GrousilBers' 
idea,  appeared  in  1899.  This  is  a  double  telescope  with  the 
distance  between  the  objectives  increased,  and  a  number  of 
rows  of  marks  placed  in  the  plane  of  the  image  which  appear  as 


real  objects  floating  at  fixed  distances  above  the  landscape,  from 
which  the  distances  of  the  objects  in  the  view  can  be  easily  read. 
In  X905  Pulfrich  devised  a  method  of  stereoscopic  measurement 
which  is  specially  interesting  from  a  physiological  point  of  view, 
but  which  can  only  be  employed  for  isolated  objects,  such  as 
beacons,  signals,  &c  This  method  has  the  peculiarity  that  no 
marks  are  necessary  for  the  measurement.  The  binocular  tele- 
scope is  so  arranged  that  It  always  produces  two  three-dimen- 
sional images  of  the  object  which  is  to  be  measured  close  to  one 
another,  which  as  a  rule  are  seen 
as  though  they  were  at  different 
distances  and  of  different  sizes. 
The  measurement  is  made  by 
causing  the  difference  of  relief  of  c- 
the  two  images  to  disappear  either 
by  bringing  the  instrument  nearer 
to  the  object  or  by  readjusting 
the  apparatus.  The  equal  size  of 
the  two  three^mensioiuil  images 
can  be  regarded  as  a  criterion  of 
their  equal  distances;  and  it  is  of 
further  advantage  to  the  method 
that  the  images  to  be  compared 
are  equal  as  to  definition  andi^- 
colour. 

A  consequence  of  these  instru- 
ments, which  are  chiefly  important 
for  military  surveying,  was  the 
Pulfrich  stereocomparator  devised 
in  1901.  The  stereoscopic  measuring 
machine  invented  by  H.  G.  Fourcade 
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of  Capetown  (19021  is  similar  to  this  in  many  points.  These  instni- 
ments  inauguratea  the  successful  measurement  of  the  distances 
of  distant  objects  and  the  uses  of  stereoscopy  were  consequently 
increased.  Measurement  is  not  made  of  the  objects  themselves,  but 
on  photographic  plates  which  are  taken  with  special  instruments — 
field-  and  stand-phototheodolite*-~at  the  extremities  of  a  base- 
line which  is  always  selected  according  to  the  distance  of  the  object 
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Fig.  14. 

alid  the  exactitude  of  measurement  needed.  For  measuring  the 
pictures  a  binocular  microscope,  adjusted  to  the  dimensions  and  the 
distance  between  the  two  plates,  is  used,  and  a  fixed  mark  »  placed 
in  each  image  plane  which  combine  in  binocular  view  to  a  virtual 
mark  in  the  three-dimenMonal  image.    If  the  plates  are  correctly 
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adjusted,  by  moviog  the  plates  perpendicular  to  one  another  and  by 
altering  the  distance  of  Uie  plates  from  one  another,  this  so<aIled 
"  travelling  mark  "  can  be  placed  on  any  point  of  the  landscape, 
and  then  used  for  the  measurement  of  solidity  oC  the  objects,  or 
the  production  of  plans  and  models,  just  as  formerly,  for 
example,  the  mcasurug  staff  was  used  for  geodetic  observations, 
with  the  difference  that  in  the  stereocomparator  the  mark  is  regu- 
bt^  by  the  observer  only  and  is  not  hindered  in  its  movements 
by  any  undulations,  &c.,  of  the  land. 

Fig.  13  shows  how  the  lateral  movement  of  the  mark  «m  is  trans- 
fohned  m  a  movement  towards  and  away  from  the  observer  in 
the  three-dimensional  image  M.  Fig.  14  shows  the  theory  of 
measuring  a  stereophotograph.  The  axes  are  horiiontal  when 
the  photograph  is  taken,  and  the  plates  are  in  one  plane.  It 
shows  the  method  of  calculating  the  position  of  the  point  P  in 
the  object-space  from  the  co-ordinates  xi  and  vk  of  image-point 
on  the  left  plate  and  the  so-called  parallel  axis  o-xt-x^; 
the  last  is  constant  for  all  points  in  the  vertical  plane  GG 
through  P  at  right  angles  to  MA.  The  two  microscopes  in 
fig.  14  really  produce  erect  pictures,  and  the  two  plates  are  so 
placed  in  the  stereocomparator  as  to  be  seen  from  Pi'  and  Pi'. 

The  use  of  tiie  stereocomparator  is  unlimited  for  the  measure- 
ment of  relief.  It  is  extended  simiUriy  tor  all  objects  and 
phenomena,  large  and  small,  distant  and  near,  in  motion  or 
stationary,  to  those  which  retain  their  shape  for  a  long 
period  or  which  are  constantly  changing,  or  to  those  which 
are  only  visible  for  a  short  time.  For  a  large  number  of.exoen- 
menu  of  this  sort— mountain  photography  (Von  Httbl,  Ac.), 
coastal  measurements,  photoKraphmg  a  battle  from  a  ship, 
geodesy,  study  of  the  waves  (Kohlschatter,  Laas),  the  trajectory 
of  a  shot  (Neulfer,  Knipp.  Neesen),  the  use  in  buildmg  nulways 
or  on  voyages  of  discovery,  *c.— the  stereocomparator  has 
given  proofs  of  iu  uses  and  new  fields  are  being  consuntly 

opened  up  for  it.  A  further 
advance  has  been  made  in  the 
stereophotogrammetric  method  by 
proviaing  the  stereocomparator 
with  a  drawing  apparatus  (F.  V. 
Thomson,  E.  v.  Orel  and  Cari 
Zeiss),  with  which  contours  can 
be  automatically  drawn  from 
the  stereophoto^mmetric  photo- 
graphs. E.  DeviUe's  (190^)  stereo- 
planigraph  (fig.  15^,  designed  for 
the  same  purpose,  is  only  used  as 
The  mirrors  are  transparent  for 
the  observation  of  a  source  of  light,  &c..  which  is  moved  in  the 
object-space. 

The  stereometer  may  be  regarded  as  a  modification  of  the  stereo- 
comparator, and  is  constructed  for  the  measurement  of  men  and 
animals,  and  also  for  sculpture,  and  for  the  observation  of  complete 
stereoscopic  photographs.  The  motion  of  the  mark  b  effected  by 
a  lateral  movement  01  one  of  the  two  objectives  forming  the  picture. 
Pulfrich  has  recently  provided  the  Greenough  binocular  microscope 
with  a  point  or  a  circular  mark  situated  exactly  in  the  centre  of  the 
field  of  view  for  the  purpose  of  the  direct  gauging  of  small  prepara- 
tions which  cannot  oe  directly  brought  into  contact  with  a  mark. 
This  contact  with  the  preparation  is  effected  by  displacing  either 
the  preparation  or  the  microscope,  and  the  separate  distances  are 
read  with  a  vernier. 

The  earlier  suggestions  for  making  the  stereoscope  a  measuring 
instrument  were  not  realized  though  decisive  improvements 
were  made.  Brewster  was  unconsciously  near  the  solution  of 
the  problem  when  he  prepared  ghosts  or  vistas  by  pladng  one 
transparent  picture  over  another.  More  important  than  these 
trivial  pictures  are  the  superposed  pictures  (of  conic  sections, 
machines,  anatomical  preparations,  &c.)  contrived  by  E.  Math 
(1866)  in  which  sections  of  the  same  solid  object  are  successively 
photographed  on  one  plate  so  that  in  a  stereoscope  one  can  see. 
as  it  were,  through  the  opaque  surface  of  the  solid  into  the  interior. 
To  A.  Rollet  (1861)  is  due  the  merit  of  constructing  the  first 
stereoscopic  measuring  scale.  It  was  a  sort  of  ladder,  whose 
rungs  gave  the  distances  of  objects.  Shortly  after  Mach  sug- 
gested using  the  mirror  image  of  a  wire  model  observed  in  a 
transparent  mirror  for  the  measurement  of  the  dimensions  of  a 
body  placed  behind  the  glass  plate. 

The  works  of  I.  Harmer  (1881)  and  F.  Stoke  (1884  and  1892) 
are  of  importance  for  the  history  of  the  development  of  stereo- 
scopic measurement.  Harmer  used  a  scale  of  depth  consisting 
of  a  series  of  squares  arranged  one  behind  the  other  in  order  to 
measure  in  the  stereoscope  a  picture  of  the  clouds  taken  with  a 
large  base-line  (about  15  metres).  Stoize  placed  gratings  in 
front  of  the  two  semi-piauies  of  a  mirror  stereoscope,  one  of 
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whidi  oould  be  moved  by  a  micrometer,  aiul  be  tlms  disiofcied 
the  device  called  the  "travelling  mark."  Apparently  inde- 
pendent of  all  earh'er  experimenters  T.  Marie  and  H.  Rxbont  had 
the  idea  of  the  "  travelling  mark  "  in  1899  and  1900  and  used  it 
for  measuring  the  Rfintgen  radiographs. 

Of  the  applications  of  stereosoopy  we  may  notice  the  utiliatiai 
of  spatial  effects  and  troubles  in  stereoscopic  viaioD  (agitatim 
and  lustrous  appearances)  in  the  disooveiy  of  differences  and 
alterations  in  pictures.  The  method  was  first  used  by  Brewsur 
to  recognize  irregularities  in  carpet  patterns,  and  later  by 
Dove  and  others  for  disringuishing  the  original  from  a  copf , 
for  testing  coins,  cheques,  &c  Moreover,  with  the  denkp- 
ment  of  celestial  photography,  the  stereoscope  came  to  be 
applied  to  the  discovery  of  planets,  comets,  variable  stan, 
errors  in  plates,  the  proper  motions  and  parallaxes  of  the  fixed 
stars  (Harmer,  Kummel,  Wolf  and  Lenaid,  Fdxster  and  othezs). 


The  stereocomparator  has  also  been  emplojred  in  astronirtTT. 
and  a  planetoid  discovered  by  its  aid  was  named  Stereosoopa 
in  recognition  of  this  application.  Since  1904  binoculsi 
observation  of  stellar  plates  to  determine  differences  in  the 
images  of  the  objects  reproduced  has  been  gradually  discarded 
for  the  method  devised  by  Pulfrich,  which  consisU  in  the 
monocular  observation  of  the  two  plates  in  the  stercocompan'.cr 
with  the  assistance  of  the  so-called  "  blink  "  microscope  (fig.  16'. 
In  this  microscope  the  two  pictures  are  seen  simultaneocs^r. 
or  individually  by  alternately  opening  the  screens  Bi  and  h% 
In  the  second  case  all  differences  of  the  two  images 
are  immediately  distinguished  by  a  sudden  osrillptiinn  of 
the  image-point  or  by  a  sudden  appearance  and  disappear- 
ance of  single  points  like  flash  lights  at  sea  or  the  mo(&n 
illuminated  sky  lights  in  towns,  and  there  is  now  no  merit  'z 
discovering  new  planets,  comets  and  variable  stan  by  tlas 
method. 

The  blink  microscope  is  far  more  useful  than  the  steffeomic7&- 
scope  for  such  purposes,  for  there  is  not  one  special  directior  a 
which  differences  can  be  best  distinguished.  It  is  better  ih<rr- 
fore  for  the  stereo  method  to  be  restricted  to  the  work  lor  vhcfc 
it  is  specially  suitable,  and  for  which  it  will  never  be  lepbicvi 
and  for  such  experiments  as  we  have  just  discussed  to  be  so^ 
performed  with  the  aid  of  the  blink  microscope.  (C  P.*^> 

STERLING,  ANTOINETTE  (d.  1904),  Anglo-American  vocals'., 
was  bom  at  Sterlingville,  New  York  sUte.  She  studied  vitb 
Mme  Marchesi,  with  Mme  Viardot  Garda  and  with  Mae-jd 
Garcia,  and  after  singing  for  two  years  in  America  can 
in  1873  to  England,  where  she  made  her  first  appearance  st 
Covent  Garden  under  Sir  Julius  Benedict  and  rapaidly  beoiae 
a  popular  favourite  among  the  contraltos  of  the  day.  5>y 
gained  her  greatest  successes  as  a  baUad-siiiger.  espcdaXty  a 
such  songs  as  "  Caller  Herrin'."  "  The  Three  Fishers  "  and  "  The 
Lost  Chord."  She  was  a  woman  of  deep  religious  feeling  sad 
many  enthusiasms,  and  her  name  was  constantly  nsaodaid 
with  philanthropic  enterprise.  She  died  on  the  loth  of  Jasosry 
1904.  In  1875  she  had  married  Mr  John  Mackinlay.  acd  he 
I  life  was  written  by  her  son,  Mr  Sterling  Mackislay,  ia  1906. 


STERLING,  J.— STERNE,  LAURENCE 


8TERLIK0.  JOHN  (1806-1844),  British  author,  was  bom  at 
Cames  Castle  in  Bute  on  the  30th  of  July  x8o6.  He  belonged 
0  a  family  of  Scottish  origin  which  had  settled  in  Ireland  during 
he  Cromwellian  period.  His  father,  Edward  Sterling  (1773- 
847),  had  been  called  to  the  Irish  bar,  but,  having  fought  as 

militia  captain  at  Vinegar  Hill,  afterwards  volunteered  with 
lis  company  into  the  line.  On  the  breaking  up  of  his  regiment 
e  went  to  Scotland  and  took  to  farming  at  Karnes  Castle.  In 
804  he  married  Hester  G>ningham.  In  x8io  the  family  removed 
0  IJanblethian,  Glamoiganshire,  and  during  his  residence  there 
klward  Sterling,  under  the  signature  of  "  Vetus,"  contributed 

number  of  letters  to  The  Timcs\  which  were  reprinted  in  1812, 
nd  a  second  series  in  18x4.  In  the  latter  year  he  removed  to 
'aris,  but  on  the  escape -of  N^raleon  from  Elba  in  1815  took 
p  his  residence  in  London,  obtaining  a  position  on  the  staff 
f  The  Times  newspaper;  and  during  the  late  years  of  Thomas 
(arnes's  administration  he  was  practically  editor.  His  fiery, 
mphatic  and  oracular  mode  of  writing  conferred  those  char- 
cteristics  on  The  Times  which  were  recognized  in  the  sobriquet 
f  the  "Thunderer."  John  Sterling  was  his  second  son,  the 
Ider  being  Colonel  Sir  Anthony  Coningham  Sterling  (1805-1871), 
rho  besides  serving  in  the  Crimea  and  as  military  secretary  to 
ord  Clyde  during  the  Indian  Mutiny,  was  the  author  of  The 
lighland  Brigade  in  the  Crimea  and  other  books.  After  studying 
)r  one  year  at  the  university  of  Glasgow,  John  Sterling  in  1824 
Dtcred  Trinity  College,  Cambridge,  where  he  had  for  tutor 
ulius  Charies  Hare.  At  Cambridge  he  took  a  distinguished 
art  in  the  debates  of  the  union,  and  became  a  member  of  the 
Apostles'  "  Club,  forming  friendships  with  Frederick  Denison 
laurice  and  Richard  Trench.  He  removed  to  Trinity  Hall 
ith  the  intention  of  graduating  in  law,  but  left  the  university 
ithout  taking  a  degree.  During  the  next  four  years  he  resided 
[liefly  in  London,  employing  himself  actively  in  literature  and 
taking  a  number  of  literary  friends.  With  Maurice  he  purchased 
3e  Athenaeum  in  X828  from  J.  Silk  Buckingham,  but  the 
fiterprise  was  not  a  pecuniary  success.  He  also  formed  an 
itimacy  with  the  Spanish  revolutionist  General  Torrijos,  in 
hose  unfortunate  e3q)edition  he  took  an  active  interest.  But 
e  did  not  accompany  it,  as  he  was  kept  in  England  by  his 
larriage  to  Susannab,  daughter  of  LieuL-General  Barton, 
hortly  after  his  marriage  in  1830  symptoms  of  pulmonary 
iscase  induced  him  to  takt  up  his  residence  in  the  isbnd  of 
t  Vincent,  where  he  had  inherited  some  property,  and  he 
^mained  there  fifteen  months  before  returning  to  England, 
fter  spending  some  time  on  the  Continent  in  June  1834  he  was 
'dain^  and  became  curate  at  Hurstmonceaux,  where  hb  old 
itor  Julius  Hare  was  vicar.r  Acting  on  the  advice  of  his  phsrsidan 
:  resigned  his  clerical  duties  in  the  following  February,  but, 
xording  to  Carlyie,  the  primary  cause  was  a  divergence  from 
le  opinions  of  the  Church.  There  remained  to  him  the  "  re- 
»urce  of  the  pen,"  but,  having  to  "  live  all  the  rest  of  his  days 
•  in  continual  flight  for  his  very  existence,"  his  literary  achieve- 
cnts  were  necessarily  fragmentary.  He  published  in  1833 
rthur  Coningsby,  a  novel,  which  attracted  little  attention, 
id  his  Poems  (1839),  the  EUaion,  a  Poem  (1841),  and  Strafford^ 
tragedy  (1843),  were  not  more  successful.  He  had,  however, 
tablished  a  connexion  in  1837  with  Blachwood's  Magasinet 
»  which  he  contributed  a  variety  of  papers  and  several  tales 

extraordinary  promise  not  fulfilled  in  his  more  considerable 
idertakings.  Among  tbese  papers  were  "  The  Onyx  Ring  " 
id  "  The  Palace  of  Morgana."  He  died  at  Ventnor  on  the 
Uh  of  September  1844,  his  wife  having  died  in  the  preceding 
;ar. 

His  son,  Major-General  John  B.  Sterling  (b.  1840),  after 
itering  the  navy,  went  into  the  army,  and  had  a  distinguished 
reer  (wounded  at  Tel-el-Kebir  in  1882),  both  as  a  soldier  and 

a  writer  on  military  subjects. 

John  Sterling's  papers  were  entrusted  to  the  joint  care  of  Thomas 
irlyle  and  Archdeacon  Hare.  Essays  and  Tales,  by  John  Sterling, 
Ilected  and  edited,  with  a  memoir  of  his  life,  by  Julius  Charles 
are.  appeared  in  1848  in  two  volumes.  So  dissatisfied  was  Carlyle 
tb  the  memoir  that  he  resolved  to  give  his  own  "  testimony  " 
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about  his  friend,  and  his  vivid  Life  (1851)  has  perpetuated  the 
memory  of  Sterling  more  than  any  of  the  Utter's  own  writings. 

STERLING,  a  city  of  Whiteside  county,  Illinois,  U.S.A.,  on 
the  north  bank  of  Rock  river,  X09  m.  by  rail  W.  of  Chicago. 
Pop.  (1900),  6309,  of  whom  815  were  foreign-bom  and  23  wer* 
negroes;  (1910) ,  7467.  Sterling  is  served  by  the  Chicago  &  North* 
western  and  the  Chicago,  Burlington  &  (^uincy  railwajrs,  and 
by  inter-urban  electric  nilway  to  Dixon,  12  m.  N.N.W.  Across 
the  river  is  Rock  Falls  (pop.  in  X900;  2x76),  practically  a  suburb 
of  Sterh'ng,  with  foxmdries  and  machine-shops  and  manufactories 
of  agricultural  implements,  barbed  wire  and  bolts  and  rivets. 
Three  bridges  cross  the  river.  The  river  is  tapped  here  by  the 
feeder  of  the  Illinois  &  Michigan  Canal,  so  that  there  is  direct 
water  communication  with  Chicago  and  St  Louis.  Two  great 
dams  on  the  river  (one  built  by  the  Federal  govenmient)  provide 
good  water  power.  The  public  library  (1878)  had  1 2,000  volumes 
in  19 10.  In  the  city  are  large  ironworks,  and  numerous  other 
manufactures.  Sterling  was  formed  in  1839  by  the  consolidation 
of  two  towns,  Harrisburg  and  Chatham,  fotmded  here  in  1836 
and  X837  respectively;  it  was  chartered  as  a  dty  in  x8s7. 

STERLING,  a  term  used  to  denote  money  of  standard  weight 
or  quality,  especially  applied  to  the  English  gold  sovereign,  and 
hence  with  the  general  meaning  of  recognized  worth  or  authority, 
genuine,  of  approved  excellence.  The  word  has  been  generally 
deriyed  from  the  name  of  "  Easterlings  "  given  to  the  North 
German  merchants  who  came  to  England  in  the  reign  of  Edward  I. 
and  formed  a  hansa  or  gild  in  London,  modelled  on  the  earlier 
one  of  the  merchants  of  Cologne.  Their  coins  were  of  uniform 
weight  and  excellence  (cf.  Matthew  Paris,  aim.  1247,  moneta 
esterlingorum,  propter  sui  materiem  desiderabilemf  &c.),  and  thus 
it  is  supposed  gave  the  name  of  the  moneyers  to  a  coinage  of 
recognized  fineness.  This  theory  is  based  on  the  statement 
of  Walter  de  Pinchbeck,  a  monk  of  the  time  of  Edward  I., 
"  sed  moneta  Angliae  fertur  dicta  fulsse  a  nominibus  opificum,  ut 
Floreni  a  nominibus  Florentiorum,  ita  Sterling  a  nominibus 
Esterlingorum  nomina  sua  contraxerunt,  qui  hujusmodi  monetam 
in  Anglia  primitus  componebant"  (quoted  in  Wedgwood, 
DUt.  0/  Eng.  Etym.).  The  word,  however,  occurs  much  earh'er. 
The  Roman  de  Rou  (xi8o)  has  "  Pour  ses  esteUins  recevoir," 
and  "  in  Anglia  unus  Sterlingus  per  solvetur  "  occurs  in  an 
ordinance  of  Philip  of  France  and  Henry  II.  of  England  of  x  184, 
both  quoted  in  Du  Cange  {Class,  s.v.  Esterlingus).  The  "  ster- 
ling "  was  a  coin,  the  silver  penny,  240  of  which  went  to  the 
"  pound  sterling  "  of  silver  of  5760  grains,  925  fine,  and  described 
in  a  statute  of  Edward  I.,  quoted  in  Du  Cange,  as  "  Denarius 
Angliae  qui  vocatur  Sterlingus."  The  word  was  borrowed  by 
all  European  languages  and  applied  to  the  English  coin  and  to 
coins  in  general  of  a  standard  quality;  thus  we  find  not  only 
O.  Fr.  estorlin  or  estellin  but  M.  H.  G.  sterlinc  or  staerline,  Ital. 
sterlina,  &c  It  would  seem  therefore  that  the  term  was  applied 
to  a  coin  of  recognized  quality  before  the  North  German  mer- 
chants were  established  in  London  and  that  its  origin  should 
be  found  in  a  native  English  word.  Two  suggestions  have  been 
made;  one  that  it  represents  an  O.  Eng.  steorling^  i.e.  little  star, 
from  a  device  on  an  early  coin,  such  as  is  found  on  some  of 
William  II.,  or  O.  Eng.  staerling^  starling,  from  the  birds,  which 
however  may  be  doves,  on  the  coins  of  Edward  the  Confessor. 
(See  Du  Cange,  Class.  s.v.  Esterlingus;  and  Skeat,  Etym.  Did. 
1910,  s.v.  Sterling.) 

STERNBERG,  a  town  of  Austria,  in  Moravia,  73  m.  N.E.  of 
Brflnn  by  raiL  Pop.  (1900),  X5,X9S,  almost  exclusively  German. 
It  is  the  chief  seat  of  the  Moravian  cotton  industry,  and  it  also 
carries  on  the  manufacture  of  linen,  stockings,  liqueurs,  sugar 
and  bricks.  Fruit,  espedally  cherries,  and  tobacco  are  grown 
in  the  neighbourhood.  Sternberg  is  said  to  have  grown  up 
under  the  shelter  of  a  castle  foimded  by  Yaroslav  of  Stembeis 
on  the  site  of  his  victory  over  the  Mongols  in  X241. 

STERNE,  LAURENCE  (17 13-1 768),  English  humorist,  was 
the  son  of  Roger  Sterne,  an  English  officer,  and  great-grandson 
of  an  archbishop  of  York.  Nearly  all  our  information  about 
the  first  forty-six  years  of  his  life  before  he  became  famous  as 
the  author  of  Tristram  Shandy  is  derived  from  a  diort  memoir 
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jotted  down  by  himself  for  the  use  of  his  daughter.  It  gives 
nothing  but  the  barest  facts,  excepting  three  anecdotes  about 
his  infancy,  his  school  days  and  his  marriage.  He  was  bom 
at  Clonmel,  Ireland,  on  the  34th  of  November  17131  a^  few  days 
after  the  arrival  of  his  father's  regiment  from  Dunkirk.  The 
regiment  was  then  disbanded,  but  very  soon  after  re-established, 
and  for  ten  years  the  boy  and  his  mother  moved  from  place  to 
place  after  the  regiment,  from  England  to  Ireland,  and  from 
one  part  of  Ireland  to  another.  The  familiarity  thus  acquired 
with  military  life  and  character  stood  Sterne  in  good  stead  when 
he  drew  the  portraits  of  Uncle  Toby  and  Corporal  Trim.  After 
ten  years  of  wandering,  he  was  fixed  for  eight  or  nine  years  at 
a  school  at  Halifax  in  Yorkshire.  His  father  died  when  he  was 
in  his  eighteenth  year,  and  he  was  indebted  for  his  university 
education  to  one  of  the  members  of  his  father's  family.  His 
great-grandfather  the  archbishop  had  been  master  of  Jesus 
College,  Cambridge,  and  to  Jesus  College  he  was  sent.  He  was 
admitted  to  a  sizarship  in  July  1733,  took  his  B.A.  degree  in 
1736  and  proceeded  M.A.  in  1740.  One  of  his  uncles  was  pre- 
centor and  canon  of  York.  Young  Sterne  took  orders,  and 
through  this  uncle's  influence  obtained  in  1738  the  living  of 
Sutton-in-the-Forest,  some  8  m.  north  of  York.  Two. years 
after  his  marriage  in  1741  to  a  lady  named  Elizabeth  Lumley 
he  was  presented  to  the  neighbouring  living  of  Stillington,  and 
did  duty  at  both  places.  He  was  also  a  prebendary  of  York 
Cathedral. 

Sutton  was  Sterne's  residence  for  twenty  uneventful  years. 
He  kept  up  an  intimacy  which  had  begun  at  Cambridge  with 
John  Hall-Stevenson  (X718-X78S),  a  witty  and  accomplished 
epicurean,  owner  of  Skelton  Hall  ("Crazy  Castle")  in  the 
Cleveland  district  of  Yorkshire.  Skelton  Hall  is  nearly  40  m. 
from  Sutton,  but  Sterne,  in  spite  of  his  double  duties,  seems  to 
have  been  a  frequent  visitor  there,  and  to  have  foimd  in  his  not 
too  strait-laced  friend  a  highly  congenial  companion.  Sterne 
is  said  to  have  never  formally  become  a  member  of  the  circle 
of  gay  squires  and  derics  at  Skelton  known  as  the  "  Demoni- 
acks  ";  but  no  doubt  he  shared  their  festivities.  Stevenson's 
various  occasional  sallies  in  verse  and  prose — ^his  Fables  far 
Crown  Gentlemen  (176X-X770),  his  CroMy  Tales  (1762),  and  his 
numerous  skits  at  the  political  opponents  of  Wilkes,  among 
whose  "  macaronies"  he  numbered  himself— were  collected  after 
his  death,  and  it  is  impossible  to  read  them  without  being  struck 
with  their  dose  family  resemblance  in  spirit  and  turn  of  thought 
to  Sterne's  work,  inferior  as  they  are  in  literary  genius.  Without 
Stevenson,  Sterne  would  probably  have  been  a  more  decorous 
parish  priest,  but  he  would  probably  never  have  written  Tristram 
Shandy  or  left  any  other  memorial  of  his  singular  genius.  In 
X747  Sterne  published  a  sermon  preached  in  York  under  the  title 
of  The  Case  of  Elijah.  This  was  followed  in  x 750  by  TAr  il buses 
of  Conscience,  afterwards  inserted  in  vol.  ii.  of  Tristram  Shandy. 
In  X759  he  wrote  a  skit  on  a  quarrel  between  Dean  Fountayne 
and  Dr  Topham,  a  York  lawyer,  over  the  bestowal  of  an  office 
in  the  gift  of  the  archbishop.  This  sketch,  in  which  Topham 
figures  as  Trim  the  sexton,  and  the  author  as  Lorry  Slim,  gives 
an  earnest  of  Sterne's  powers  as  a  humorist.  It  was  not  published 
until  after  his  death,  when  it  appeared  in  x  769  under  the  title 
of  A  Political  Romance,  and  afterwards  the  History  of  a  Warm 
Watch-Coat,  The  first  two  volumes  of  Tristram  Shandy  were 
bsued  at  York  in  1759  and  advertised  in  London  on  the  xst 
of  January  1760,  and  at  once  made  a  sensation.  York  was 
scandalized  at  its  dergyman's  indecency,  and  indignant  at  his 
caricature  as  "Slop"  of  a  local  physician  (Dr  John  Burton); 
Ix)ndon  was  charmed  with  his  audadty,  wit  and  graphic  uncon- 
ventional power.  He  went  to  London  early  In  the  year  to  enjoy 
his  uiumph,  and  found  himself  at  once  a  personage  in  sodety — 
was  called  upon  and  invited  out  by  lion-hunters,  was  taken  to 
Windsor  by  Lord  Rockingham,  and  had  the  honour  of  supping 
with  the  duke  of  York. 

For  the  last  eight  years  of  his  life  after  this  sudden  leap  out 
of  obscurity  we  have  a  faithful  record  of  Sterne's  feelings  and 
movements  in  letters  to  various  persons,  published  in  1775  by 
Us  sole  child  and  daughter,  Lydia  Sterne  de  Medalle,  and  in  the 


Letters  from  Yorich  to  Eliu  (X766-X767),  also  pablislied  ta  1775. 
At  the  end  of  the  sermon  in  Tristram  he  had  intimated  that,  if 
this  sample  of  Yorick's  pulpit  eloquence  was  liked,  "  there  stc 
now  in  the  possession  of  the  Shandy  family  as  many  as  «3] 
make  a  handsome  volume,  at  the  world's  service,  and  mcch 
good  may  they  do  it."  Accordingly,  when  a  second  cdlikm 
of  the  first  instalment  of  Tristram  was  called  for  in  three  mooihs. 
two  volumes  of  Sermons  by  Yorick  were  announced.  Alihcugk 
they  had  little  or  none  of  the  eccentridty  of  the  history,  tb^ 
proved  almost  as  popular.  Sterne's  derical  character  was  far 
from  being  universally  injured  by  his  indecorous  freaks  as  a 
humorist:  Lord  Fauconbcrg  presented  the  author  o(  Tristrcm 
Shandy  with  the  perpetual  curacy  of  Cozwold.  To  this  dcv 
residence  he  went  in  high  spirits  with  his  success,  "  fully  dtttr- 
mined  to  write  as  hard  as  could  be,"  seeing  no  reason  why  he 
should  not  give  the  public  two  volumes  of  Shandyism  cv«ry  year 
and  why  this  should  not  go  on  for  forty  years.  By  the  brgianirg 
of  August  X760  he  had  another  volume  written,  and  was  w 
"  delighted  with  Unde  Toby's  imaginary  character  that  be  was 
become  an  enthusiast."  The  author's  delight  in  this  woodcziid 
creation  was  not  misleading;  it  has  been  fully  shared  by  erenr 
generation  of  readers  since.  For  two  3rears  in  yr"*"'" 
Sterne  kept  his  bargain  with  himself  to  provide  two  vciaran 
a  yeaf.  Vols.  iiL  and  iv.  appeared  in  X76X;  vols.  ▼.  aad  vL 
in  January  X762.  But  his-  sanguine  hopes  of  oontinniag  at 
this  rate  were  frustrated  by  ill-health.  He  was  ordered  to 
the  south  of  France;  it  was  two  years  and  a  half  before  be 
returned;  and  he  came  back  wiUi  very  little  i^T^sfff"*  el 
strength.  His  reception  by  literary  drdes  in  France  was  very 
flattering.  He  was  overjoyed  with  it.  "Ti&ccmmedLtmdres,^ 
he  wrote  to  Garrick  from  Paris;  "  I  have  just  now  a  fortnigiLt's 
dinners  and  suppers  upon  my  hands."  Through  all  his  pleasant 
experiences  of  French  sodety,  and  through  the  fits  of  dangerous 
illness  by  which  they  were  diversified,  he  continoed  to  buud 
up  his  history  of  the  Shandy  family,  but  the  work  did  iK>t  {Mt^ress 
as  rapidly  as  it  had  done.  Not  till  January  1765  was  he  ready 
with  the  fourth  instalment  of  two  volumes;  and  one  of  tbcxa, 
vol.  vii.,  leaving  the  Shandy  family  for  a  time,  gave  a  hvdy 
sketch  of  the  writer's  own  travels  to  the  south  of  France  ia 
search  of  health.  This  was  a  digression  of  a  new  kind,  if  aay- 
thing  can  be  called  a  digression  in  a  work  the  plan  of  which  is 
to  fly  off  at  a  tangent  whenever  and  wherever  the  writer's  vMa 
tempts  him.  In  the  first  volume,  anticipating  an  obvious  com- 
plaint, he  had  protested  against  digressions  that  left  the  maia 
work  to  stand  still,  and  had  boasted — not  without  justice  is 
a  Shandean  sense — ^that  he  had  reconciled  digressive  znotiuk  vi'J: 
progressive.  But  in  vol.  vii.  the  work  is  allowed  to  stand  stU 
while  the  writer  is  being  transported  from  Shandy  Hall  to 
Languedoc.  The  only  progress  we  make  is  in  the  illTistrattfsi 
of  the  buoyant  and  joyous  temper  of  Tristram  himvlf,  who, 
after  all,  is  a  member  of  the  Shandy  family,  and  was  due  a  whose 
for  the  eluddation  of  his  character.  Vol.  viiL  begins  the  ksg- 
promised  story  of  Unde  Toby's  amours  with  the  Widow  Wadxnaa. 
After  sedng  to  the  publication  of  this  instalment  of  Tris^sm 
and  of  another  set  of  sermons — more  pronouncedly  Shandfaa 
in  their  eccentridty — he  quitted  England  again  in  the  sumc^r 
of  X765,  and  tavelled  in  Italy  as  far  as  Naples.  The  nlsrk 
and  last  and  shortest  volume  of  Tristram,  conduding  the  episode 
of  Toby  Shandy's  amours,  appeared  in  X767.  This  despatchcl, 
Sterne  turned  to  a  new  project,  which  had  probaUy  been  sag- 
gested  by  the  ease  and  freedom  with  which  he  had  moved  thiouich 
the  travelling  volume  in  Tristram.  The  Sentimcutai  Jsmrjy 
through  Prance  and  Italy  was  intended  to  be  a  long  work:  tbe 
plan  admitted  of  any  length  that  the  author  chose,  but,  after 
seeing  the  first  two  volumes  through  the  press  in  the  eariy  mooibs 
of  1768,  Sterne's  strength  failed  him,  and  he  died  in  his  lodgia^ 
at  4X  Old  Bond  Street  on  the  x8th  of  March,  three  weeks  after 
the  publication.  The  loneliness  of  his  end  has  often  been  coes- 
mented  on;  it  was  probably  due  to  its  unexpectedness.  He 
had  pulled  through  so  many  ^arp  attacks  of  his  *'  vile  ixifioenc  ** 
and  other  lung  disorders  that  he  began  to  be  aetioasly  akxaed 
only  three  days  before  his  death. 
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Sterne's  character  defies  analysis  in  brief  space.  It  is  too 
subtle  and  individual  to  be  conveyed  in  general  terms.  For 
comments  upon  him  from  points  of  view  more  or  less  divene 
the  reader  may  be  referred  to  Thackeray's  Humourists,  Professor 
Masson's  Bniish  Novdists  (1859),  and  H.  D.  Traill's  sketch  in 
the  "  English  Men  of  Letters  "  Series,  The  fullest  biography 
is  Mr  Percy  Fitzgerald's  (1864).  But  the  reader  who  cares  to 
have  an  opinion  about  Sterne  should  hesitate  till  he  has  read 
and  re-read  in  various  moods  considerable  portions  of  Sterne's 
own  writing.  This  writing  is  so  singularly  frank  and  uncon- 
ventional that  its  drift  is  not  at  once  apparent  to  the  literary 
student.  The  indefensible  indecency  and  overstxained  senti- 
mentality are  on  the  surface;  but  after  a  time  every  repellent 
defect  is  forgotten  in  the  enjoyment  of  the  exquisite  literary  art. 
[n  the  delineation  of  character  by  graphically  significant  speech 
md  action,  introduced  at  unexpected  turns,  left  with  happy 
ludacity  to  point  their  own  meaning,  and  pointing  it  with  a 
force  that  the  dullest  cannot  but  understand,  be  takes  rank 
nrith  the  very  greatest  masters.  In  Toby  Shandy  he  has  drawn 
I  character  universally  lovable  and  admirable;  but  Walter 
>handy  is  almost  greater  as  an  artistic  triumph,  considering 
he  difficulty  of  the  achievement.  Dr  Ferriar,  in  his  lUustralums 
ffSUrru  (published  in  1798),  pointed  out  several  unacknowledged 
>lagiarisms  from  Rabelais,  Burton  and  others;  but  it  is  only 
air  to  the  critic  to  say  that  he  was  fully  aware  that  they  were 
mly  plagiarisms  of  material,  and  do  not  detract  in  the  slightest 
rom  Sterne's  reputation  as  one  of  the  greatest  of  literaiy  artists. 

A  revised  edition  of  Mr  P^cy  Fittgerald's  Life  of  Sterne^  containing 
luch  new  information,  appeared  in  1896.  There  is  also  a  valuable 
tudy  of  Sterne  by  M.  Paul  Stapfcr  (1870,  and  ed.,  1882):  and  many 
resh  particulars  as  to  Sterne's  relations  with  his  wife  and  daughter, 
nd  also  with  the  lady  known  as  "  Eliza "  (Mrs  Elizabeth 
>raper),  are  collected  m  Mr  Sidney  Lee's  article  in  the  DicL 
/at.  Bioi.  Sterne's  original  journal  to  Mrs  Draper  ("  The 
Iramtnc's  Journal  "),  after  she  had  gone  back  to  India,  and  esrtend- 
ig  from  the  13th  of  April  to  the  4th  ot  Au^st  1767,  is  now  in  the 
epartment  of  MSS.,  British  Museum  (addit.  MS.  34.5a7)-  A  con- 
enient  edition  of  Sterne's  works,  edited  by  Professor  Georse 
aintsbury,  was  issued  in  six  volumes  in  189^  See  also  Wilbur  L. 
!ross.  Tke  Life  and  Times  of  Laurence  Steme  (New  York,  1909) ;  and 
/alter  Sachd.  Steme:  a  Study  (1910).  (W.  M.;  A.  D.) 

STERNE,  RICHARD  (c.  1596-1683),  English  divine,  arch- 

ishop  of  York,  was  bom  at  Mansfield,  Nottinghamshire,  and 

as  educated  at  the  free-school  in  that  town  and  at  Trinity 

ollege,  Cambridge.    He  was  elected  fellow  of  Corpus  Christi 

ollege  in  1620;  in  1633  he  became  chaplain  to  Archbishop 

aud  and  in  1634  master  of  Jesus  College,  Cambridge,  and  rector 

;  Yelverton,  Somerset.      For  his  zeal  in  helping  the  royalist 

luse  with  college  plate  he  suffered  imprisonment  at  the  order 

parliament  and  lost  his  appointments.    He  attended  Laud 

his  execution,  and  during  the  Commonwealth  kept  a  school 

Stevenage,  Hertfordshire.    At  the  Restoration  he  was  rein- 

ated  as  master  of  Jesus  College  and  soon  after  was  made  bishop 

Carlisle.    With  George  Griffith,  bishop  of  St  Asaph,  and  Brian 

alion,  bishop  of  Chester,  he  was  appointed  by  Convocation 

revise  the  Prayer  Book.    In  1664  he  was  raised  to  the  arch- 

shopric  of  York.    He  had  impoverished  Carlisle,  and  in  his 

w  see,  according  to  Burnet  (who  calls  him  "  a  sour  ill-tempered 

in  "),  "  minded  chiefly  the  enriching  of  his  family."    For  his 

;ard  to  the  duke  of  York's  interests  he  was  suspected  of  leaning 

wards  Roman  Catholicism.    He  died  on  the  20th  of  June  1683. 

:  helped  Brian  Walton  with  the  Polyglot  BibU  and  wrote  a 

ok  on  logic,  Summa  logicae  (London,  1685). 

He  has  also  been  credited  with  The  Whole  Duty  of  Mau,  which 
ist,  however,  be  assiencd  to  the  royalist  divine  Richard  AJlestree 
> 1 9- 168 1),  provost  of  Eton  College,  whose  original  was  consider- 
ly  altered  by  his  literary  executor,  John  Fell  (1635-1686),  bishop 
Oxford. 

STESICHORUS  {c.  640-555  B.C.),  Greek  lyric  poet,  a  native 
Himera  in  Sicily,  or  of  Mataunis  a  Locrian  colony  in  the  south 
Italy.  According  to  Sutdas,  his  name  was  orif^nally  Tisias, 
t  was  changed  to  Stesichorus  ("  organizer  of  choruses "). 
5  future  eminence  as  a  poet  was  foretold  when  a  nightingale 
ched  upon  his  lips  and  sang  (Pliny,  Nat.  Hist.,  x.  43).  We 
i  told  that  he  warned  his  fellow-dtizens  against  Fhalaris, 


whom  they'had  chosen  as  their  general,  by  rdating  to  them  the 
well-known  fable  of  the  horse,  which,  in  its  eagerness  to  punish 
the  stag  for  intruding  upon  its  pastures,  becMne  the  slave  of 
man  (^jistotle.  Rhetoric,  u.  20).  But  his  warnings  had  no 
effect;  he  himself  was  obliged  to  flee  to  Catana,  where  he  died 
and  was  buried  before  the  gate  called  after  him  the  Stesichorean. 
The  stoiy  that  he  was  struck  blind  for  wlandfring  Helen  in  a  poem 
and  afterwards  recovered  his  si^t  when,  in  consequence  of  a 
dream,  he  had  composed  a  palinode  or  recantation  (in  which  he 
declared  that  only  Helen's  phantom  had  been  carried  off  to 
Th>y),  is  told  by  Plato  {Pkatdnu  243  A.),  Pausanias  (iiL  19, 13), 
and  others.  We  possess  about  thirty  fragments  of  his  poems, 
none  of  them  longer  than  sis  lines.  They  are  written  in  the 
Doric  dialect,  with  epic  licences;  the  metre  is  dact^co-trochaic. 
Brief  as  they  are,  they  show  us  what  Longinus  meant  by  calling 
Stesichorus  "  most  like  Homer  ";  they  are  full  of  epic  grandetir, 
and  have  a  stately  sublimity  that  reminds  us  of  Pindar.  Stesi- 
chorus indeed  ouuie  a  new  departure  by  using  lyric  poetry  to 
celebrate  gods  and  heroes  rather  than  human  feelings  and  pas- 
sions; this  is  what  Quintilian  {InsHt.  x.  z,  62)  means  by  saying 
that  he  "  sustained  the  burden. of  einc  poetry  with  the  lyre." 
Several  of  hb  poems  sung  of  the  adventures  of  Heracles;  one 
dealt  with  the  siege  of  Thebes,  another  with  the  sack  of  Ttoy.^ 
The  last  is  interesting  as  being  the  first  poem  containing  that 
form  of  the  story  of  Aeneas's  fli^t  to  which  Virgil  afterwards 
gave  currency  in  his  Aoueid.  The  popular  legends  of  Sicily 
also  inspired  his  muse;  he  was  the  first  to  introduce  the  shepherd 
Daphnis  who  came  to  a  miserable  end  after  he  had  proved  faith- 
less to  the  nymi^  who  loved  him.  Stesichorus  completed  the 
form  of  the  choral  ode  by  adding  the  epode  to  the  strophe  and 
antistrophe;  and  "  you  do  not  even  know  Stesichorus's  three  " 
passed  into  a  proverbial  expression  for  unpardonable  ignorance 
(unless  the  words  simply  mean, "  you  do  not  even  know  three 
lines,  or  poems,  of  Stesichorus  ").  He  was  famed  in  antiquity 
for  the  richness  and  qdendour  of  his  imagination  and  his  styl^ 
although  Quintilian  censures  his  redundancy  and  Hermogenes 
remarks  on  the  excessive  sweetness  that  results  from  his  abundant 
use  of  epithets. 

Fragments  in  T.  Bergk,  Poelao  tyriei  jraeH,  iu.;  see  also 
S.Bemage,  De  Stesickorolynt»  (1880);  O.  Crusius,  "Stesichorus 
und  die  epodiache  Composition  in  der  griechiachen  Lyrik,"  in 
Commentaltonos  PhUologicae,  dedkated  to  O.  Ribbeck  (1888). 

STETHOSCOPE  (Gr.  ^r^of,  chest,  and  oxon^,  to  look,' 
examine),  a  medical  instrument  used  in  auscultation  {q.v.). 
The  single  stethoscope  is  a  straight  wooden  or  metal  tube  with 
a  flattened  bell,  the  surface  of  which  is  usually  covered  with 
ivory  or  bone  at  the  end  which  is  placed  against  the  body  of 
the  patient,  and  a  small  clip  at  the  other  to  fit  the  ear  of  the 
observer.  In  the  "  binaural "  stethoscope,  which  has  the 
advantage  of  flexibility,  the  tube  is  divided  above  the  bell  into 
two  flexible  tubes  which  lead  to  both  ears. 

STETTIN,  a  seaport  of  Germany,  capital  of  the  Prusaan 
province  of  Pomerania,  on  the  Oder,  17  m.  above  its  entrance 
into  the  Stettiner  Haff,  30  m.  from  the  Baltic,  84  m.  N.E.  of 
Berlin  by  rail,  and  at  the  junction  of  lines  to  Stargard-Danrig 
and  KOstrin-Breslau.  Pop.  (1885),  99,475;  (1890),  1x6,228; 
(1900) — including  the  incorporated  suburbs— 2x0,680;  (1905) 
224,078.  The  main  part  of  the  town  occupies  a  hilly  nte  on  the 
left  bank  of  the  river,  and  is  coimected  by  four  bridges,  including 
a  ma^ve  railway  swing-bridge,  with  the  suburbs  of  Lastadie 
("  hiding  place  "  from  lastadium,  **  burden,")  and  Silberwiese,  on 
an  island  formed  by  the  Pamitz  and  the  Dunzig,  which  here 
diverge  from  the  Oder  to  the  Dammsche-See.  Until  1874 
Stettin  was  closely  girdled  by  very  extensive  and  strong  forti- 
fications, which  prevented  the  expansion  of  the  town,  but' 
the  steady  growth  of  its  commerce  and  manufactures  encouraged 
the  foundation   of  numerous  industrial  suburbs  beyond  the 

*The  tatnda  Iliaca,  a  stucco  bas-relief  found  in  the  ruins  of  an 
ancient  temple  on  the  site  of  the  ancient  Bovillae  and  so  called 
because  it  represents  the  chief  events  of  the  Trojan  War,  is  a  sort  of 
commentary  upon  this  (see  O.  Jahn  and  A.  Nlichaelts,  Griechtsche 
Bilderckrontken,  1873;  and  M.  F.  Paulcke.  De  tabula  iliaca  puustp- 
ones  Stesichoreae,  1897,  aa  exhaustive  treatise). 


904 


STEUART— STEUBEN 


line  of  defence  and  these  now  combine  with  Stettin  to  fonn  one 
industrial  and  commercial  centre.  Since  the  removal  of  the 
fortifications  their  site  has  been  built  upon.  Apart  from  its 
commerce  Stettin  is  comparatively  an  uninteresting  city, 
although  its  appearance,  owing  to  its  numerous  promenades 
and  open  spaces,  is  very  pleasant.  Among  its  nine  Evangelical 
churches  that  of  St  Peter,  founded  in  X124  and  restored  in  18x6- 
2817,  has  the  distinction  of  being  the  oldest  Christian  church  in 
Pomerania.  Both  this  and  the  church  of  St  James,  dating  from 
the  X4th  century,  are  remarkable  for  their  size.  Three  of  the 
Evangelical  churches  are  hne  new  buildings,  and  there  are  also 
churches  belonging  to  the  Roman  Catholics  and  other  religious 
bodies.  The  old  palace,  now  used  as  public  offices,  is  a  large  but 
unattractive  edifice,  scarcely  justifying  the  boast  of  an  old 
writer  that  it  did  not  yield  in  magnificence  even  to  the  palaces 
of  Italy.  Among  the  modem  buildings  are  the  theatre,  the 
barraclu,  the  bourse,  a  large  hospital,  the  new  town-hall,  super- 
seding a  building  of  the  xjth  century,  and  the  new  govern- 
ment buildings.  Statties  of  Frederick  the  Great,  of  Frederick 
William  III.  and  of  the  emperor  William  I.  adorn  two  of  the  tnt 
squares,  the  KSnigsplatz  and  the  Kaiser  Wilhelmsplatx.  Other 
squares  are  the  Paradeplatz,  and  the  Rathausplatz  with  a 
beautiful  fountain.  Two  gateways,  the  K&nigstor  and  the 
Berliner  Tor,  remains  of  the  old  fortifications,  are  still  standing. 
As  a  prosperous  commerical  town  Stettin  has  numerous 
scientific,  educational  and  benevolent  institutions. 

Stettin,  regarded  as  the  port  of  Berlin,  is  one  of  the  principal 
ship-building  centres  of  Germany  and  a  place  of  much  com- 
mercial and  industrial  activity.  The  foremost  place  in  its  chief 
industry,  ship-building,  is  taken  by  the  Vulcan  yard,  sittuited 
in  the  suburb  of  Bredow,  which  builds  warships  for  the  German 
navy.  The  business  was  begun  in  x8sx  and  now  employs  about 
8000  hands,  the  works  extending  over  70  acres  and  the  covered 
workshops  over  650,000  sq.  ft.  In  X897  a  floating  dock  was 
fitted  up  capable  of  holding  vessels  of  x  2,000  tons.  Locomotives, 
boilers  and  machinery  of  all  kinds  are  made  in  other  great 
establishments.  Other  industries  are  the  manufacture  of 
clothing,  cement,  bricks,  motor-cars,  soap,  paper,  beer,  sugar, 
spirits  and  cydes.  Most  of  the  miUs  and  factories  are  situated 
in  the  suburbs,  Grabow,  Bredow  and  others.  The  sea-borne 
commerce  of  Stettin  is  of  scarcely  less  importance  than  her 
industry  and  a  larger  number  of  vessels  enter  and  dear  here 
than  at  any  other  German  port,  except  Hamburg  and  Bremer- 
haven.  SwinemOnde  serves  as  its  outer  port.  Its  principal 
exports  are  grain,  wood,  chemicals,  spirits,  sugar,  herrings  and 
a>al,  and  its  imports  are  iron  goods,  chemicals,  grain,  petroleum 
and  coal.  A  great  impulse  to  its  trade  was  given  in  X898  by  the 
opening  of  a  free  harbour  adjoining  the  suburb  of  Lastadie  on 
the  east  bank  of  the  Oder;  this  embraces  a  total  area  of  150 
acres  and  quays  with  a  length  of  X4,a7o  ft.  It  has  two  basins, 
with  the  necessary  accompaniment  of  cranes,  storehouses,  &c., 
and  the  deepening  of  the  Oder  from  Stettin  to  the  Hail  to  34  ft. 
was  practiodly  completed  by  X903.  With  the  view  of  still 
further  increasing  the  commerdal  importance  of  Stettin,  it  is 
proposed  to  construct  a  ship  canal  giving  the  town  direct 
communication  with  Berlin.  A  feature  in  the  mercantile  life 
of  Stettin  is  the  large  number  of  insurance  companies  which 
have  their  headquarters  in  the  town. 

The  forest  and  river  scenery  of  the  neighbourhood  of  Stettin 
is  picturesque,  but  the  low  level  and  swampy  nature  of  the  soil 
render  the  climate  bleak  and  unhealthy. 

Stettin  is  said  to  have  existed  as  a  Wendish  settlement  in 
the  Qth  century,  but  its  first  authentic  appearance  in  history  was 
in  the  X2th  century,  when  it  was  known  as  Stedyn.  From  the 
beginning  of  the  X3tb  century  to  1637  it  was  the  residence  of 
the  dukes  of  Pomerania,  one  of  whom,  Duke  Bamim  I.,  gave 
it  munidpai  rights  in  X243.  Already  a  leading  centre  of  trade 
it  entered  the  Hanseatic  League  in  X360.  The  Pomeranian 
dynasty  became  extinct  in  X637,  when  the  country  was  suffering 
from  the  ravages  of  the  Thirty  Years'  War,  and  by  the  settle- 
ment of  X648  Stettin,  the  fortifications  of  which  had  been 
improved  by  Gustavus  Adolphus,  was  ceded  to  Sweden.    In 


X678  it  was  taken  from  Sweden  by  Fredetkk  WilKaai,  dector 
of  Brandenburg,  but  it  was  restwcd  in  1679,  only,  howers, 
to  be  ceded  to  Prussia  in  X720  by  the  peace  of  Stockholm.  It 
was  fortified  more  strongly  by  Frederick  the  Great,  but  in  1806 
it  yielded  to  France  without  any  resistance  and  was  hcid  by  the 
French  until  18x3.  Stettin  was  the  birthplace  of  the  cmpsos 
Catherine  II*  of  Russia 

See  Berghaus.  CtsckickU  der  Stadt  SUttin  (WQrxeii,  X875-1876  : 
W.  H.  Meyer.  SUUin  in  alter  und  turner  Zeit  (Scettia.  1887];  T. 
Schmidt,  Zur  CesckkhU  des  Handds  und  der  SckiWakrt  SieOnu  tyid- 
1846  (Stettin.  X875);  and  C.  F.  Meyer,  Sietttm  mmt  Srkmtdtm.rU 
(Stettin.  1886). 

STEUART,    SIR    JAMBS    DERHAM,    Bakx.    (i7X2-x;Sc\ 

English  economist,  was  the  only  son  of  %  Jaaaet  &c«art. 

soiidtor-general  for  Scotland  under  Queen  Anne  axid  Geocse  I . 

and  was  bom  at  Edinburgh  on  the  21st  of  October  X712.  Aiia 

passing  through  the  university  of  Edinbur;^  he  was  admitted 

to  the  Scotti^  bar  at  the  age  of  twenty-four.    He  then  wpat. 

some  years  on  the  Continent,  and  while  in  Rome  entered  into 

rdations.  with  the  Pretender.    He  was  in  Edinbixr;^  in  1745. 

and  so  compromised  himself  that,  after  the  battle  of  Culodesu 

he  found  it  necessary  to  return  to  the  Continent  where  be 

remained  until  1763.    It  was  not  indeed  untn  X77X  he  was  fdfy 

pardoned  for  any  complidty  he  may  have  had  in  the  rebdboa. 

He  died  at  his  family  seat,  Coltncss,  in  LanariLshixe,  00  the  xttk 

of  November  X780.    In  1767  was  published  Steuan's  I^mrj 

into  Ike  Principles  of  Political  Economy.    It  was  the  most  cco- 

plete  and  systematic  survey  of  the  sdenoe  from  the  poixtt  d 

view  of  moderate  mercantilism  which  had  af^ieared  in  ^«*e****^ 

But  the  time  for  the  mercantile  doctrines  was  past.    Nine  ycais 

later  the  Wealth  of  Nations  was  given  to  the  world.     Adaa 

Smith  never  quotes  or  mentions  Steuart's  book;  being  acqttaisted 

with  Steuart,  whose  conversation  he  said  was  better  than  his 

book,  he  probably  wished  to  keep  dear  of  controvert  with  kaa. 

German  economists  have  examined  Steuart's   treatise  aamc 

carefully  than  English  writers;  and  they  have  recogniaed  'ns 

high  merits,  espedally  in  relation  to  the  theory  of  valiK  asd 

the  subject  of  population.    They  have  also  pointed  out  that, 

in  the  ^irit  of  the  best  modem  research,  he  has  dwelt  <»  tk 

special  characters  which  distinguish  the  economies  proper  to 

diflerent  nations  and  different  grades  in  sodal  progress. 

The  Works,  Political,  Ueta^ysical  and  Cknmotopeml.  ef  Ae  lA 
Sir  James  Steuart  of  Coltness,  Bart.,  now  first  coUectet,  teitk  Auetdstts 
of  the  Author,  by  his  Son,  General  Sir  James  Demkam  Stemert,  vcre 
published  in  6  vols.  8vo  in  1805.  Besides  the  Inquiry  they  inctedr— 
A  Dissertation  upon  the  Doctrine  and  Principles  of  ilomey  apfbti  ts 
the  German  Coin  (1758).  Apolo^  dn  sentiment  de  M.te  Chaeaa 
Newton  sur  Fancienne  chronologte  des  Grees  (4to,  Frankfort-ocKke' 
Main.  17^7).  The  Principles  of  Money  applied  to  the  Present  B:A 
of  Bengal,  published  at  the  reouest  of  the  East  India  Conpar? 
Uto,  1772),  A  Dissertation  on  tie  Policy  of  Grain  (1763).  Pie*  ^ 
Introducing  Uniformity  in  Weights  and  Measures  within  the  LsmrL't 
of  the  British  Empire  (1790),  Obseroations  on  Bcattic's  Essay  a 
Truth,  A  Dusertalum  concerning  the  MoHoe  of  Obodienee  to  the  Leu  cf 
God,  and  other  treatises. 

STBUBEir^  FREDERICK  WILLIAM  AUOUSTDS  HEIST 
FERDINAND,  Baron  von  (X730-1794),  German  soldier,  «as 
bom  at  Magdeburg,  Prussia,  on  the  isth  of  November  X7j% 
the  son  of  William  Augustine  Steuben  (X699-X783),  also  a  sal<&r. 
At  fourteen  he  served  as  a  volunteer  in  a  campaign  of  the  Anstrizs 
Succession  War.  He  became  a  lieutenant  in  x  7  53,  fought  ia 
the  Seven  Years'  War,  was  made  adjutant^general  of  the  fm 
corps  in  X7S4  but  re-entered  the  regular  army  in  1761,  and  beczne 
an  aide  to  Frederick  the  Great  in  X762.  Leaving  the  anny  ai'er 
the  war,  he  was  made  canon  of  the  cathedral  of  Hsvdbcrg.  zsd 
subsequently  was  grand-marshal  to  the  prince  of  HobenznikTs- 
Hechingen.  In  X777  his  friend,  the  count  St  Germain,  tbn 
the  French  minister  of  war,  persuaded  him  to  go  to  the  assistant 
of  the  American  colonists,  who  needed  disripiine  axid  instncti-n 
in  military  tactics.  Steuben  arrived  at  Portsmouth,  N>« 
Hampshire,  on  the  xst  of  December  X777,  and  offered  his  aenrioes 
to  Congress  as  a  volunteer.  In  March  1778  he  began  dr3&4 
the  inexperienced  soldiers  at  Valley  Forge;  and  by  May.  «hea 
he  was  made  inspector-general,  with  the  rank  of  major-fecnoiL 
he  had  established  a  thorough  system  of  diyiplinr  mod 
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Lcsults  of  his  work  were  shown  in  the  next  campaign,  particu- 

irly  at  Monmouth,  where  he  rallied  the  disordered,  retreating 

roops  of  General  Charles  Lee.    His  Regulations  for  the  Order 

nd  Discipline  of  the  Troops  of  the  United  States  (1779)  was  of 

reat  value  to  the  army.    He  was  a  member  of  the  court-martial 

rhich  tried  Major  John  Andr6  in  1780,  and  after  General  Horatio 

iates's  defeat  at  Camden  was  placed  in  command  of  the  district 

f  Virginia,  with  special   instructions   "  to  collect,   organize, 

isdpline  and  expedite  the  recruits  for  the  Southern  army." 

n  April  1 781  he  was  superseded  in  command  of  Virginia  by 

A  Fayette  and  later  took  part  in  the  siege  of  Yorktown.   Retiring 

rom  the  service  after  the  war,  he  pa^ed  the  last  years  of  his 

fe  at  Steubenville,  New  York,  where  he  died  on  the  38th  of 

Tovember  1794.    New  York,  Virginia,  Pennsylvania  and  New 

ersey  gave  him  grants  of  land  for  his  services,  and  Congress 

assed  a  vote  of  thanks  and  gave  him  a  gold-hilted  sword  in 

784  and  later  granted  him  a  pension  of  $2400. 

See  Frederick  Kapp,  The  Life  of  Frederick  William  von  Steuben 
New  York.  1859);  and  George  W.  Greene,  The  German  Element  in 
ie  War  of  American  Independence  (Cambridge,  Masaachuaetts.  1876). 

STEUBENVILLB,  a  city  and  the  county-seat  of  Jefferson 
ounty,  Ohio,  U.S.A.,  on  the  west  bank  of  the  Ohio  river,  about 

0  m.  VV.  of  Pittsburg.  Pop.  (1880),  12,093;  (1890),  13,394; 
1900),  X4h349,  of  whom  1815  were  foreign-bom  and  736  were 
egroes;  (1910  U.S.  census)  22,391.  It  is  served  by  the 
l^heeling  &  Lake  Erie  (Wabash  system),  the  Pittsburg,  Cin- 
innati,  Chicago  &  St  Louis  (Pennsylvania  system),  and  the 
Pennsylvania  railways,  and  by  inter-urban  electric  railways. 
L  suspension  bridge  crosses  the  Ohio  river  here.  Steubenville 
>  on  a  high  plain  (the  second  terrace  of  the  river),  surrounded 
y  hills  300-500  ft.  high,  in  a  good  farming  country,  rich  in 
ituminous  coal,  natural  gas,  building-stone,  petroleum  and 
lay.  The  city  has  a  Carnegie  library.  Gill  hospital,  a  Y.M.C.A. 
uilding  and  Stanton  and  Altamont  parks.  The  value  of  its 
ictory  products  increased  from  $4,547,049  in  1900  to  $12,369,677 

1  Z905,  or  172  % — the  greatest  increase  during  this  period  for 
ny  city,  with  a  population  of  8000  or  over  in  1900,  in  the  state; 
uring  the  same  period  the  capital  invested  in  manufacturing 
idustries  increased  from  $2,302,563  to  $12,627,048  or  448*4  %. 
Lmong  manufactures  are  iron  and  steel,  tin  and  teme  plate, 
lass,  paper  and  wood  pulp,  and  pottery.  Near  the  dty  limits 
re  building-stone  quarries  and  coal-mines.  The  municipality 
wns  and  operates  the  waterworks.  Steubenville  was  platted 
s  a  town  in  1797,  immediately  after  the  erection  of  Jefferson 
ounty,  and  was  built  on  the  site  of  Fort  Steuben,  erected  in 
786-1787,  and  named  in  honour  of  Baron  Frederick  William 
on  Steuben;  it  received  a  city  charter  in  1851,  and  its  city  limits 
rere  much  enlarged  in  1871. 

See  W.  H.  Hunter,  "  The  Pathfinders  of  TeffcTBon  County,"  and 
'  The  Centennial  of  Jefferson  County,"  in  Ohio  Archaeological  and 
listorical  Remew,  vol.  vL  Nos.  3,  3  (Columbus,  1898). 

8TEUC0  lin  Latin  Stzuchus  or  Eucubimus],  AOOSTINO 
1496-1549),  Italian  scholar  and  divine,  was  born  at  Gubbio 
1  Umbria.  In  15 13  he  entered  the  congregation  of  the  canons 
f  St  Saviour,  and  for  some  years  earned  his  living  by  teaching 
)riental  languages,  theology  and  antiquities.  In  1525  he 
■ecame  librarian  of  the  convent  of  Sant'  Antonio  at  Venice, 
etuming  later  to  Gubbio  as  prior  of  his  congregation.  In  1538 
le  was  made  bishop  of  Chisamo  in  Crete,  but  returned  after  a 
ear  or  two  to  Rome,  where  in  1542  he  succeeded  Alessandro 
s  prefect  of  the  Vatican  Library.  He  wrote  many  works  on 
acred  antiquities  and  Bible  exegesis. 

See  Hoefer,  NomeUe  biograpkie  gMrale  (Paris,  1857-1870). 

STEVEDORE,  a  person  who  is  engaged  In  the  stowage  of  cargo 
in  board  a  ship,  one  who  loads  and  unloads  vessels  in  port.  The 
rord  is  an  adaptation  of  the  Spanish  estivador,  literally  a  packer, 
i/tmr,  to  press  or  pack  closely,  Latin  stipare^  to  press.  The 
Ipanish  word  was  particulariy  applied  to  the  packers  of  wool, 
rhen  Spain  was  a  great  wool-exporting  country,  and  thus  came 
nto  general  mercantile  use. 

STEVENAGE,  an  urban  district  in  the  Hitchin  parliamentary 
livision  of  Hertfordshire,  England,  28^  m  N.  of  London  by  the 


Great  Northern  railway.  Pop.  (1901),  3957.  The  church  of 
St  Nicholas,  with  a  graceful  tower  and  spire,  is  mainly  Eariy 
English,  but  has  Norman  and  later  portions.  There  is  a  grammar 
school,  founded  in  1558.  By  the  North  Road,  south  of  the 
town,  is  a  row  of  six  large  barrows,  considered  to  be  of  Danish 
construction. 

STEVENS,  ALFRED  (181 8-1875),  British  sculptor,  was  bom 
at  Blandford  in  Dorset  on  the  28th  of  January  1818.  He  was 
the  son  of  a  house  painter,  and  in  the  eariy  part  of  his  career 
he  painted  pictures  in  his  leisure  hours.  In  1833,  through  the 
kindness  of  the  rector  of  his  parish,  he  was  enabled  to  go  to 
Italy,  where  he  spent  nine  years  in  study  at  Naples,  Rome, 
Florence,  Milan  and  Venice.  He  had  never  been  at  an  English 
school.  In  184  X  Thorwaldsen  employed  him  for  a  year  in  Rome. 
After  this  he  left  Italy  for  England,  and  in  1845  he  obtained  a 
tutorial  position  in  the  School  of  Design,  London.  This  post 
he  occupied  until  1847.  In  1850  he  became  chief  artist  to  a 
Sheffield  firm  of  workers  in  bronze  and  metal.  In  1852  he 
returned  to  London.  To  this  period  belongs  his  design  for  the 
vases  on  the  railings  in  front  of  the  British  Museum,  and  also 
the  lions  on  the  dwarf  posts  which  were  subsequently  transferred 
to  the  inside  of  the  museum.  In  1856  occurred  the  competition 
for  the  Wellington  monument,  originally  intended  to  be  set  up 
under  one  of  the  great  arches  of  St  Paul's  Cathedral,  thou^  it 
was  only  consigned  to  that  position  in  1892.  Stevens  agreol 
to  carry  out  the  monument  for  £20,000—3  quite  inadequate 
sum,  as  it  afterwards  turned  out.  The  greater  part  of  his  life 
as  a  sculptor  Stevens  devoted  to  this  grand  monument,  constantly 
harassed  and  finally  worn  out  by  the  interference  of  government, 
want  of  money  and  other  difficulties.  Stevens  did  not  live  to 
see  the  monument  set  up— perhaps  fortunately  for  him,  as  it 
was  for  many  years  placed  in  a  small  side  chapel,  where  the 
effect  of  the  whole  was  utterly  destroyed  and  its  magnificent 
bronze  groups  hidden  from  view.  Stevens  was  aware  of  the 
position  finally  decided  on  for  the  work,  and  he  suppressed  the 
equestrian  group  intended  for  the  summit  and  left  the  model 
for  the  latter  feature  in  a  rough  state.  On  the  removal  of  the 
monument  from  the  chapel  to  the  intercolumnar  space  on 
the  north  side  of  the  nave  for  which  it  was  originally  designed, 
the  model  of  horse  and  man  was  placed  in  the  bands  of  an  able 
young  sculptor,  trained  mainly  in  another  school,  to  be  worked 
upon  and  cast  in  bronze.  The  incongruity  of  the  idea  did  not 
strike  those  responsible  for  the  proceeding.  Its  completion 
was  still  not  canied  into  effect  in  1910,  after  years  of  work  and 
polemics,  and  it  was  feared  that  it  would  have  a  disastrous  result 
on  the  masterpiece  as  a  whole.  Indeed  the  president  of  the 
Rojral  Institute  of  British  Architects  dedared  that  the  structure 
would  not  bear  the  weight  of  the  addition.  The  monument 
itself  consists  of  a  sarcophagus  supporting  a  recumbent  bronze 
effigy  of  the  duke,  over  which  is  an  arched  marble  canopy  of  late 
Renaissance  style  on  delicately  enriched  shafts.  At  <  each  end 
of  the  upper  part  of  the  canopy  is  a  large  bronze  group,  one 
repmenting  Truth  tearing  the  tongue  out  of  the  mouth  of  False- 
hood, and  the  other  Valour  trampling  Cowardice  underfoot.  The 
two  virtues  are  represented  by  very  stately  female  figures  modelled 
with  wonderful  beauty  and  vigour;  the  vices  are  two  nude  male 
figures  treated  in  a  very  massive  way  The  vigorous  strength 
of  these  groups  recalls  the  style  of  Michelangelo,  but  Stevens's 
work  throughout  is  original  and  has  a  very  distinct  character 
of  its  own.  Owing  to  the  many  years  he  spent  on  this  one  work 
Stevens  did  not  produce  much  other  sculpture.  In  Dorchester 
House,  Park  Lane,  there  is  some  of  his  work,  especially  a  very 
noble  mantelpiece  supported  by  nude  female  caryatids  in  a 
crouching  attitude,  modelled  with  great  largeness  of  style.  He 
also  designed  mosaics  to  fill  the  spandrels  under  the  dome  of 
St  Paul's.   Stevens  died  in  London  on  the  ist  of  May  1875. 

See  Sculpture:  British;  Sir  William  Armstrong,  Alfred  Stevens 
(London.  1881) ;  H.  Sunnus.  Alfred  Stevens  (London,  1891). 

STEVENS,  ALFRED  (1828-1906),  Belgian  painter,  was  bom 
in  Brussels  on  the  i  ith  of  May  1828.  His  father,  an  old  officer  in 
the  service  of  William  I.,  king  of  the  Netherlands,  was  passion- 
ately food  of  pictures,  and  readily  allowed  his  son  to  draw  in  the 
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■tudio  of  Fian^  Nivs,  director  of  the  Biuuel*  Ac&dtmy. 
In  iB4t  StevcDi  vent  la  Pirii  and  worked  uadec  the  iutractiea 
ol  Cunille  KoqucplHa,  a  Iriend  of  hii  lithcr'a;  he  tin  utended 
the  diHS  It  the  fcole  dei  Beaui  Am,  where  Ingrei  wu  thea 
pioCcBor.  In  iS4g  he  punted  il  Bniueli  hii  fint  pictuie, 
"  A  Soldiei  in  Tmuble,"  ud  in  Ihe  ume  year  Bent  back  to 
Pans,  where  be  dcSaiiely  Killed,  ud  eiliibiled  in  the  Saloni. 
He  then  p&inled  "  Aih-Wednesday  Momiii£,"  "  Burghen  and 
Coualiy  People  Boding  at  Daybreak  tbe  Body  ot  a  Muidend 
Cenllemani"  "An  Artiil  in  Despair,"  ud  "Tlie  Love  of 
Gold."  In  iSss  he  exhibited  at  the  Antwerp  Salon  a  little 
pictuie  called  "  At  Home,"  which  ihowed  ll»  painler'i  bent 
towards  depicting  ladies  of  fashion.  At  tbe  Great  Exhibition 
in  Paris,  iSjs.  bi>  contribulionl  were  remarkable,  but  in  lSj7 
he  returned  10  graceful  (emale  lubjecls,  and  hii  path  thEncefonh 
was  dear  before  him.  At  the  Great  Eihibiiioo  of  iSfi;  he  wu 
keen  in  a  brilliant  variety  of  woHcs  in  the  manner  he  had  made 
his  owe,  sending  eighteen  eiquiiiie  paintings;  among  ibem 
were  the  "  lady  in  Pink  ■"  (in  the  Bnisiels  Calleiy),  "  Consola- 
tion," "  Every  Good  Fortune,"  "  Miu  Fauvette,"  "  Ophelia," 
and  "India  in  Paris."  At  the  Paris  International  Exhibitions 
of  1878  and  1SS4,  ud  at  the  Historical  Eihibilioo  of  Belgian 
Art,  Brussels,  1S80,  be  exhibited  "  The  Four  Seasons  "  (in  tbe 
Palace  at  Brussels),  "The  Parisian  Sphinx,"  "The  Japuesc 
Mask,"  "  The  Japanese  Robe,"  and  "  Tbe  Ladybird  "  (Brus- 
sels Calleiy).    He  died  on  tbe  i4lh  of  August  i!)06,    "  Alfred 
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VTEVEHS.  HEHRT  (iKifiSSA),  American  bibliographer, 
was  bom  in  Bamet,  Vemoiit,  on  the  i4tb  of  August  iSig. 
He  studied  at  Middlebury  College,  Vermont,  in  iBjS-iSjg, 
grfcJuated  at  Yale  in  1S4J  and  studied  at  the  Cambridge 
(Massachusetts)  Law  School  in  i8«-i844-  In  iBjS  he  "ent 
lo  London,  where  he  waa  employed  during  most  of  the 
'at  the  British 


ol  the 


He  was  engaged  by  Sir  Anthony  P« 

British  Museum,  to  collect  historical  bodes,  documi 

Ing  agent  ioi  the  Smithsonian  Institution  and  (or  the  Lbraiy 
ol  Congress,  as  well  as  fot  James  Lenox,  of  New  York,  (or 
whom  be  secured  much  of  the  valuable  Americua  in  tbe  Lenox 
library  in  that  dty,  and  for  the  John  Carter  Brown  hbrary, 
at  Providence,  Rhode  Isknd.  He  became  a  member  ot  the 
Society  of  Antiquariei  in  i8s"i  ud  i"  'S77  was  a  member  of 
the  committee  which  organised  the  Carton  Exhibition,  [01  which 
he  catalogued  the  coUection  of  Bibles.      He  died  at  South 


lie  Maiylind 


£1= 


h  hit  broikcr  ia 


loth  of  February  iSjj,  1 

Vermont,  ud  in  i860  became  associated  w 

London,     For  about  thirty  years  be  was  engage 

a  cbionological  list  and  alphabetical  index  of  A 

papers  in  English,  French,  Dutch  and  Spanish  archives,  aneriat 

the  peiiod  from  i;6j  to  1784,    and  he  prepared  bur  ibta 

1000  lacsliniles  of  iniportaot  American  hltioiical  minotn^ 

found  in  European  archives  ud  relating  10  iJu  penod  bnwua 

177}  ud  1783.    He  also  acted  as  purebaHog  agent  fot  niiois 

Araericu  libraries,  and  for  about  thirty  yean  bcfocE  fais  death 

was  United  Stalei  despatch  agent  at  London  and  had  diarfc 

of  the  mail  blended  for  the  vessels  of  the  United  States  atir 

serving  In  Atlutic  or  European  stsjioBS.    He  r"    '     "  "    " 

His  principal  publications  include  Campcif  v 
—  Exact  Sipnta  oj  Sic  Ban  Pi ■■'—  —  ■■■-  ■ 
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mlk  a  Supficmait  a 

ct  Lardi  (18S8);  Faainiiia  cf  Uanuicripli  ia  E^r«ftan  Atima 
AcbUuf  Id  AmtriLa,  I7?J-I?Sj,  mil*  Diicrifdani.  hfrrr^to  aU 
rramlatiau  (25  vols.,  iS^lgoS)^  Cti^ral  Sir  Wiiiiam  Htvt 
Oritrly  Bock  of  Charltilmm,  BciUn  and  Halifai  (1S90);  arul 
CUwhAu.-  Uu  On  Boti  t}  Pranlcta,  isn  (1891). 

SIBVSXB,  TIUDDBII9  (1791-1868),  Ankcrioo  poEtictI 
leader,  was  bom  in  Duville,  Vermont,  on  the  4II1  ol  April  ■M'- 
He  graduated  at  Dartmouth  College  in  1814,  refnoved  to  Yoii, 
Pennsylvania,  was  admitted  to  the  bar  (in  Maryluid),  and  Ik 
hlteen  years  practised  at  Gettysburg.  Fennsylvuia.  He  wis 
aleaderof  tbe  Anti-Masons  in  Pennsylvania,  and  waspnauncaE 
in  the  national  Antt-Masonic  Convention  at  BallimoRin  iJji. 
He  served  in  the  Pennsylvania  House  of  ReprescnUlives.  fcs 
as  an  Anti-Mason  and  later  as  a  Whig,  in  iSjj-'SjS.  iSjS-iSj) 
ud  iSai-ig^i.  On  the  nth  of  April  1835  he  made  aselaqBtai 
^Kech  in  delence  rrf  free  public  education.  Apartoet's  ventoreia 
the  iron  business  having  involved  him  in  a  debt  of  (217,000.  be 
retired  from  public  life  ia  iSi?  and  practised  law  in  Iahoact, 
Pennsylvania,  with  sucb  success  as  within  six  years  to  reducr 
this  debt  to  t3o,ooeL  He  frequently  aj^ieued  in  bebalf  ot 
fugitive  slaves  before  the  Pennsylvania  courts,  and  previously, 
in  the  state  constitutional  convention  of  ffij7,  be  had  refvsed 

In  1840  he  did  lunch  in  Pennsylvania  to  bring  about  tbeclmiiA 
of  W.  H,  Harrison,  and  in  the  campaign  of  1844  Stevens  again 
rendered  marked  services  to  the  Wliig  ticket.  He  was  a  Whig 
representative  in  Congress  in  [84i>-]£5j,  and  was  leader  of  (he 
radical  Whigs  ud  Free-Soilers,  stton^y  opposing  tbe  Conqinnuai 
Measures  of  1850,  and  being  especially  bitter  in  his  denuixia- 
tions  of  the  Fugitive  Slave  Law.  In  1855  he  took  a  prorruH: 
part  in  organising  the  Republican  party  in  Pennsytvania,  and 
in  1856  was  a  delegate  to  the  Republican  Natioaal  Convetiuiia. 
in  which  he  opposed  tbe  nomination  of  John  C.  Fifmoat.  He 
returned  to  tbe  Nationil  House  ot  Representatives  m  1854  and 

Blaine  said,  "  the  natural  leader  who  assumed  his  place  by 
common  consent."  During  the  Civil  War  be  was  instnunoila] 
in  having  necessary  revenue  measures  passed  in  behalf  of  the 
administration.  He  was  not,  however,  in  perfect  harmony 
witb  Lincoln,  who  was  far  more  conservative  as  wcH  as  broada 
minded  and  man  magnanimous  than  be;  besides  this  Stevens 
felt  it  u  injustice  that  Lincoln  In  choosing  a  netnber  td  hs 
cabinet  from  Pennsylvania  had  preferred  CamercB  to  biBSdi. 
During  the  war  Stevens  urged  emudpatioD  of  the  sb*e,  and 
eamesify  advocated  the  raising  of  negro  regioieou.  He  oet 
only  opposed  the  president's  "  ten  per  cent,  plan"  in  Tjiwjm^> 
ud  Arkansss  (iLe.  the  plan  which  pmvided  that  these  naia 
might  be  reorganised  by  as  many  as  10%  of  the  numba  <i 
voten  in  i860  who  should  ask  for  pardon  ud  take  the  oalb  of 
allegiance  to  the  United  Stales),  but  he  also  refused  to  aoi^ 
the  Wade-Davis  Bill  as  being  fu  too  moderate  in  charvur 
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was  made  chairman  of  the  House  committee.  In  his  speech 
of  the  18th  of  December  1865  he  asserted  that  rebellion  had 
ipso  facto  blotted  out  of  being  all  states  in  the  South,  that  that 
section  was  then  a  "  conquered  province,"  and  that  its  govern- 
ment was  in  the  hands  of  Congress,  which  could  do  with  it  as  it 
wished.  He  introduced  from  the  joint  committee  what  became, 
with  changed  clause  as  to  the  basis  of  representation,  the  Four- 
teenth Amendment,  and  also  the  Reconstruction  Act  of  the 
6th  of  February  1867.  He  also  advocated  the  Freedmen's 
Bureau  bills  and  the  Tenure  of  Office  Act,  and  went  beyond 
Congress  in  favouring  the  confiscation  of  the  property  of  the 
Confederate  States  and  "of  the  real  estate  of  70,000  rebels  who 
own  above  200  acres  each,  together  with  the  lands  of  their 
several  states,"  for  the  benefit  of  the  freedmen  and  loyal  whites 
and  to  reimburse,  it  was  said,  the  sufferers  from  Lee's  invasion 
of  Pennsylvania,  during  which  Stevens's  own  ironworks  at 
Chambersburg  had  been  destroyed.  He  led  Congress  in  the 
itruggle  with  the  president,  and  after  the  president's  removal 
of  Secretary  of  War  Stanton  he  reported  the  impeachment 
resolution  lo  the  house  and  was  chairman  of  the  committee 
appointed  to  draft  the  articles  of  impeachment.  He  was  one 
3f  the  managers  appointed  to  conduct  the  case  for  the  House 
3f  Representatives  before  the  Senate,  but  owing  to  ill-health 
be  took  little  part  in  the  trial  itself.  He  died  at  Washington, 
D.C.,  on  the  nth  of  August  x868,  and  was  buried  at  Lancaster, 
Pennsylvania.^ 

Stevens  was  an  extreme  partisan  in  politics;  and  his  opponents 
ind  critics  have  always  charged  him  with  being  vindictive  and 
revengeful  toward  the  South.  Instead  of  obtaining  political 
ind  social  eqtiality  for  the  negro,  his  policy  intensified  racial 
mtagonism,  forced  practically  all  of  the  white  people  of  the 
South  into  the  Democratic  party,  and  increased  the  difficulties 
n  the  way  of  a  solution  of  the  race  problem;  the  policy,  however, 
vas  the  result  of  the  passions  and  political  exigencies  of  the 
ime,  and  Stevens  cannot  be  held  responsible  except  as  the  leader 
)f  the  dominant  faction  in  Congress.  He  was  an  able,  terse, 
orcible  speaker,  master  of  bitter  sarcasm,  irony,  stinpng  ridicule, 
md,  less  often  used,  good-humoured  wit. 

See  S.  W.  McCall's  Tkaddeus  Stevens  (Boston  and  New  York.  1899), 
n  the  American  Statesmen  Series,  a  svmpathetic,  but  judicious 
>iograph)r;  also  T.  F.  Rhodes,  History  of  the  United  States  from  the 
Zompromise  of  j8so,  especially  voL  v.  (New  York,  1904}. 

STEVENSON,  ADLAI  EWINO  (1835-  ),  American  pob'Ucal 
eader,  was  bom  in  Christian  county,  Kentucky,  on  the  23rd 
i  October  1835.  He  removed  with  his  family  to  Bloomington, 
llinois,  in  1852;  was  educated  at  the  Illinois  Weslcyan  Univer- 
ity  at  Bloomington  and  at  Centre  College,  Danville,  Kentucky; 
nd  was  admitted  to  the  Illinois  bar  in  1857.  He  was  master 
1  chancery  for  Woodford  county,  lUiiwis,  in  1860-1864,  and 
Istrict-attorney  for  the  twenty-third  judicial  district  of  that 
late  from  1865  to  1869,  when  he  removed  to  Bloomington. 
le  was  a  Democratic  representative  in  Congress  from  Illinois 
I  1875-1877  and  again  in  1879-1881;  was  first  assistant  post- 
laster-general  in  1885-1889,  and  was  severely  criticized  for  his 
holesale  removal  of  Republican  postmasters.  He  was  a 
elcgate  to  the  national  Democratic  conventions  in  1884  and 
892,  and  in  the  latter  year  was  elected  vice-president  of  the 
United  States  on  the  ticket  with  Cleveland,  serving  from  1893 
>  1897  In  1897  he  was  a  member  of  the  commission  (Senator 
dward  O  Wolcott  and  General  Charles  J.  Paine  being  the  other 
icmbers)  appointed  by  President  McKinley  to  confer  with  the 
3vernments  of  Great  Britain,  France  ami  Germany  with  a 
icw  to  the  establishment  of  international  bimetallism.    He 

'In  accordance  with  hb  own  wish  he  was  buried  in  a  small  grave- 
%rd  rather  than  in  one  o(  the  rcsular  city  cemeteries,  and  on  his 
imbstone  is  the  following  epitaph  written  by  himself  "  I  repose 
this  quiet  and  secluded  spot,  not  from  any  natural  preference  for 
•Htude,  but,  finding  other  cemeteries  limited  as  to  race  bv  charter 
lies.  1  have  chosen  this,  that  I  might  illustrate  in  my  death  the 
inciplcs  I  advocated  through  a  long  Ufe — Equality  of  man  before 
s  Creator."  He  bequeathed  a  part  of  his  estate  to  found  a  home 
r  white  and  negro  orphans — the  present  Thaddeus  Stevens 
dustrial  school — at  Lancaster. 


was  again  Democratic  nominee  for  vice-president  in  1900,  but 
was  defeated.  He  published  Something  of  Men  I  fUtte  Known; 
With  Some  Papers  of  a  General  Nature,  PoiUical,  Historical  and 
Retrospective  (1909). 

STEVENSON.  ROBERT  (1773-1850),  Scottish  engineer,  was 
the  only  son  of  Alan  Stevenson,  partner  in  a  West  Indian  house 
in  Glasgow,  and  was  bom  in  that  dty  on  the  8th  of  June  1772. 
He  was  educated  at  Anderson's  (Allege,  Glasgow,  and  Edinbui^ 
University.  In  his  youth  he  assisted  his  stepfather,  Thomas 
Smith,  in  his  lighthouse  schemes,  and  at  the  age  of  nineteen  was 
sent  to  superintend  the  erection  of  a  lighthouse  on  the  island  of 
Little  Cumbrae.  Subsequently  he  succeeded  Smith,  whose 
daughter  he  married  in  1799,  as  engineer  to  the  CommisaioneTS 
of  Northern  Lighthouses,  and  during  his  period  of  office,  from 
X797  to  1843,  he  designed  and  executed  a  large  number  of 
lighthouses,  the  most  important  being  that  on  the  Bell  Rock, 
begun  in  1807.  For  its  illumination  he  introduced  an  improved 
apparatus,  and  he  was  also  the  author  of  various  viduable 
inventions  in  connexion  with  lighting,  including  the  intermittent 
and  flashing  lights,  and  the  mast  limtem  for  lightships.  As  a 
civil  engineer  he  improved  the  approaches  to  Edinburgh, 
including  that  by  the  Calton  HiU,  constructed  harbours,  docks 
and  breakwaters,  improved  river  and  canal  navigation,  and 
constructed  several  important  bridges.  In  consequence  of 
observations  made  by  him  George  Stephenson  advocated  the 
use  of  malleable-  instead  of  cast-iron  rails  for  railways,  and  he 
was  the  invtotor  of  the  movable  jib  and  balance  cranes.  Chiefly 
throvLgh  his  interposition  an  admiralty  survey  was  established, 
from  which  the  admiralty  sailing  directions  for  the  coasts  of  Great 
Britain  and  Ireland  have  been  prepared.  Stevenson  published 
an  Account  of  the  Bell  Rock  Lighthouse  in  1824,  and,  besides 
contributing  important  articles  on  engineering  subjects  to 
Brewster's  Edinburgh  Estcydopaedia  and  the  Encyclopaedia 
Britannica,  was  the  author  of  various  papers  read  before  learned 
societies.   He  died  at  Edinburgh  on  the  12th  of  July  1850. 

Of  his  family,  three  sons,  Alan,  David  and  Thomas,  attained 
distinction  as  lighthouse  engineers.  The  eldest,  Alan  (1807- 
1865),  eventually  became  a  partner  with  his  father,  whom  he 
succeeded  as  engineer  to  the  Commissioners  of  Northern  Light- 
houses in  1843.  The  most  noteworthy  lighthouse  designed  by 
him  is  Skenyvore  on  the  west  coast  of  Scotland,  an  isolated  tower 
of  which  the  first  stone  was  laid  in  1840  and  which  first  showed 
its  light  in  1843.  He  published  an  Account  of  the  Skerryvore 
Lighthouse  in  1848,  and  a  Rudimentary  Treatise  on  the  History, 
Construction  and  Illumination  of  Lighthouses  in  1850,  and  he 
wrote  the  article  on  lighthouses  in  the  8lh  edition  of  t  jie  Encyclo- 
paedia Britannica.  The  third  son,  David  (181 5-1886),  was  at 
first  engaged  on  land  and  marine  surveys  and  in  railway  work. 
In  1837  he  made  a  tour  in  North  America,  which  gave  rise  to 
his  Sketch  of  the  Civil  Engineering  of  North  America  (1838),  and 
on  his  return  became  a  partner  in  his  father's  business.  In 
1853  he  and  his  youngest  brother  Thomas  were  appointed  joint 
engineers  to  the  Commissioners  of  Northern  Lighthouses  in 
succession  to  their  brother  Alan,  and  he  designed  many  light- 
houses not  only  in  Scotland  but  also  in  New  Zealand,  India  and 
Japan.  His  books  include  Marine  Surveying  (1842),  Canal  and 
River  Engineering  (1858),  Reclamation  and  Protection  of  Ap'icul- 
tural  Land  (1874),  and  Life  of  Robert  Stevenson  (1878),  and  he 
was  also  a  contributor  to  the  8lh  and  9th  editions  of  the  Encyclo- 
paedia  Britannica.  The  youngest  son,  Thomas  (1818- 1887), 
joined  his  father's  business  in  1846,  and  as  joint  engineer  to  the 
Commissioners  of  Northern  Lighthouses  from  1853  to  1885 
introduced  various  improvements  in  lighthouse  illumination, 
which  were  described  in  the  article  on  lighthouses  he  wrote  for 
the  9th  edition  of  the  Encyclopaedia  Britannica.  He  was  also 
deeply  interested  in  meteorology,  and  in  1864  designed  the 
Stevenson  screen  widely  used  for  the  sheltering  of  thermometers. 
He  was  the  father  of  Robert  Louis  Stevenson. 

STEVENSON.  ROBERT  LEWIS  BALFOUR  (1850-1894), 
British  essayist,  novelist  and  poet,  was  the  only  child  of  Thomas 
Stevenson,  civil  engineer,  and  his  wife,  Margaret  Isabella  Balfour. 
He  was  born  at  8  Howard  Place,  Edinburgh,  on  the  13th  of 
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November  1850.  He  suffered  from  infancy  from  great  fragility 
of  health,  and  nearly  died  in  1858  of  gastric  fever,  which  left 
much  constitutional  weakness  behind  it.  From  the  age  of  six 
he  showed  a  disposition  to  write.  He  went  to  school,  mainly 
in  Edinburgh,  from  1858  to  1867,  but  his  ill-health  prevented 
his  learning  much,  and  his  teachers,  as  his  mother  afterwards 
said,  "  liked  talking  to  him  better  than  teaching  him."  He 
often  accompanied  his  father  on  his  official  visits  to  the  light- 
houses of  the  Scottish  coast  and  on  longer  Journeys,  thus 
early  accustoming  himself  to  travel.  As  his  health  improved 
it  was  hoped  that  he  would  be  able  to  adopt  the  family  profession 
of  dvil  engineering,  and  in  x868  he  went  to  Anstruther  and  then 
to  Wick  as  a  pupil  engineer.  In  1871  he  had  so  far  advanced  as 
to  receive  the  ^ver  medal  of  the  Edinburgh  Society  of  Arts 
for  a  paper  suggesting  improvements  in  lighthouse  apparatus. 
But  long  before  this  he  had  started  as  an  author.  His  earliest 
publication,  the  anonymous  pamphlet  of  The  PenUand  Rising, 
had  appeared  in  1866,  and  The  Charity  Bataar,  a  trifle  in  which 
his  future  manner  is  happily  displayed,  in  1868.  From  about  the 
age  of  eighteen  he  dropped  his  baptismal  names  of  Lewis  Balfour 
and  called  himself  Robert  Louis,  but  was  mostly  known  to  his 
relatives  and  intimate  friends  as  "  Louis."  Although  he  greatly 
enjoyed  the  outdoor  business  of  the  engineer's  life  it  strained 
his  physical  endurance  too  much,  and  in  1871  was  reluctantly 
exchanged  for  study  at  the  Edinburgh  bar,  to  which  he  was 
called  in  1875.  In  1873  ^^  ^^st  met  Mr  Sidney  Coivin,  who 
was  to  prove  the  closest  of  his  friends  and  at  last  the  loyal  and 
admirable  editor  of  his  works  and  his  correspondence;  and  to 
this  time  are  attributed  several  of  the  most  valuable  friendships 
of  Stevenson's  life. 

He  was  now  labouring,  with  extreme  assiduity,  to  ground 
himself  in  the  forms  and  habits  of  literary  style.  In  1875 
appeared,  anonymously,  his  Appeal  to  the  Clergy  of  the  Church 
of  Scotland,  and  in  that  year  he  made  the  first  of  many  visits 
to  the  forest  of  Fontainebleau.  Meanwhile  at  Mentone  in  the 
winter  of  1873-1874  he  had  grown  in  mind  under  the  shadow  of 
extreme  physical  weakness,  and  in  the  following  spring  began  to 
contribute  essays  of  high  originality  to  one  or  two  periodicals, 
of  which  the  Cornhill,  then  edited  by  Sir  Leslie  Stephen,  was 
at  first  the  most  important.  Stevenson  made  no  attempt  to 
practice  at  the  bar,  and  the  next  years  were  spent  in  wanderings 
in  France,  Germany  and  Scotland.  Records  of  these  j<>umeys, 
and  of  the  innocent  adventures  which  they  encouraged,  were 
given  to  the  world  as  An  Inland  Voyage  in  1878,  and  as  Travels 
with  a  Donkey  in  the  Cevennes  in  1879.  During  these  four  years 
Stevenson's  health,  which  was  always  bettered  by  life  out  of 
doors,  gave  him  little  trouble.  It  was  now  recognized  that  he 
was  to  be  an  author,  and  he  contributed  many  essays,  tales 
and  fantasies  to  various  journals  and  magazines.  At  Fontaine- 
bleau in  1876  Stevenson  had  met  Mrs  Osboume,  the  lady  who 
afterwards  became  his  wife;  she  returned  to  her  home  in  Cali- 
fornia in  1878,  and  in  August  of  the  following  year,  alarmed 
at  news  of  her  health,  Stevenson  hurriedly  crossed  the  Atlantic. 
He  travelled,  from  lack  of  means,  as  a  steerage  passenger  and 
then  as  an  emigrant,  and  in  December,  after  hardships  which 
serioudy  affected  his  health,  he  arrived  in  San  Francisco.  In 
May  1880  he  married,  and  moved  to  the  desolate  mining-camp 
which  he  has  described  in  The  Silverado  Squatters,  As  Mr  Coivin 
has  weU  said,  these  months  in  the  west  of  America  were  spent 
"  under  a  heavy  combined  strain  of  personal  anxiety  and  literary 
effort."  Some  of  his  most  poignant  and  most  enchanting  letters 
were  written  during  this  romantic  period  of  his  life.  In  the 
autumn  of  x88o  he  returned  to  Scotland,  with  his  wife  and  step- 
son, who  were  received  at  once  into  the  Edinburgh  household  of 
his  parents.  But  the  condition  of  his  health  continued  to  be  very 
alarming,  and  they  went  almost  immediately  to  Davos,  where 
he  remained  until  the  spring  of  1881.  In  this  year  was  published 
Virginibus  puerisque,  the  earliest  collection  of  Stevenson's 
essays.  He  spent  the  summer  months  in  Scotland,  writing 
articles,  poems,  and  above  all  his  first  romance.  The  Sea-Cook, 
afterwards  known  as  Treasure  Islattd;  but  he  was  driven  back 
to  Davos  in  October.    In  1882  appeared  Familiar  Studies  of 


Men  and  Books  and  New  Arabian  Nights.  His  two  «hite»  ai 
Davps  had  done  him  some  good,  but  his  summexs  in  SmthtiH 
invariably  undid  the  benefit.  He  therefore  detcmuncd  to 
reside  wholly  in  the  south  of  Europe,  and  in  the  aiitnmn  of 
x88a  he  settled  near  Marseilles.  Tbis  did  not  suit  him,  fact 
from  March  1883  to  July  1884  he  was  at  home  at  a  chanmcg 
house  called  La  Solitude,  above  Hyires;  this  was  in  many  ways 
to  be  the  happiest  station  in  the  painful  and  hurrying  pil^image 
of  Stevenson's  life.  '  The  Silverado  Squatters  was  pnb&bed  ia 
1883,  and  also  the  more  important  Treasure  Idand,  which  aade 
Stevenson  for  the  first  time  a  popular  writer.  He  plamied  a 
vast  amount  of  work,  but  his  schemes  were  aU  fmstzaied  in 
January  1884  by  the  most  serious  illness  from  which  be  had  ya 
suffered.  He  was  jxist  pulled  through,  but  the  attack  was 
followed  by  long  prostration  and  inc^ndty  for  wock,  and  by 
continued  relapses.  In  July  he  was  brought  badL  to  Fp^nd 
and  from  this  time  until  August  1887  Stevenson's  home  was  at 
Bournemouth.  In  1885  he  publidbed,  after  long  indedsMo,  h^ 
volume  of  poems,  A  Child's  Garden  of  Verses,  an  inferior  atiay. 
The  Body  Snatch^,  and  that  admirable  romance,  Primce  Qtu, 
in  which  the  peculiar  quality  of  Stevenson's  style  was  diqilayed 
at  its  highest.  He  also  collaborated  with  W.  E.  Henley  in  soae 
plays.  Beau  Austin,  Admiral  Guinea  and  Robert  Macaira.  Eaxty 
in  1886  he  struck  the  public  taste  with  precision  in  his  viki 
symbolic  tale  of  The  Strange  Case  of  Dr  Jekytt  and  Mr  HyU, 
In  the  summer  of  the  same  year  he  published  Kidnappad^  whkk 
had  been  written  at  Bournemouth. 

This,  however,  was  a  period  of  great  physical  proslratioa, 
so  that  x886  and  X887  were  perforce  among  the  least  piodactne 
years  of  Stevenson's  life.  In  the  early  months  of  1887  Stevessoa 
was  particulariy  ill,  and  he  was  further  prostrated  by  bciag 
summoned  in  May  to  the  deathbed  of  his  father,  who  had  jest 
returned  to  Edinburgh  from  the  south.  He  printed  privately  as 
a  pamphlet,  in  June  X887,  a  brief  and  touching  sketch  of  Ibs 
father.  In  July  he  published  his  volume  of  lyrical  poems  cafled 
Underwoods.  The  ties  which  bound  him  to  En^and  were  aov 
severed,  and  his  health  was  broken  to  such  a  discouxagjuig  ^kgree 
that  he  determined  to  remove  to  another  hemiq>hexe.  Acosrd- 
ingly,  having  disposed  of  Skerryvore,  his  house  at  BooraemoaUbf 
he  sailed  from  London,  with  his  wife,  mother  and  stepsoa, 
for  New  York  on  the  X7th  of  August  X887.  He  never  set  foot 
in  Europe  again.  His  memoir  of  his  friend  Professor  Fleesiag 
Jcnkin  was  published  soon  after  his  departure.  After  resting 
at  Newport,  he  went  for  the  winter  to  be  under  the  care  <&  a 
physician  at  Saranac  Lake  in  the  Adirondacks  for  the  winter. 
Here  he  was  very  quiet,  and  steadily  active  with  his  pen,  writing 
both  the  greater  part  of  the  Master  of  BaUantrae  and  many  eA  his 
finest  later  essays.  He  had  undertaken,  fcM*  a  regular  payment 
greatly  in  excess  of  anything  which  he  had  hitherto  received, 
to  contribute  a  monthly  essay  to  Scrihner's  Magaume,  asd  these 
essays,  twelve  in  number,  were  published  continuofisly  throng 
out  the  year  x888.  Early  in  that  year  was  begun  The  Wrmg 
Box,  a  farcical  romance  in  which  Mr  Uoyd  Osboume'  participated; 
Stevenson  also  began  a  romance  about  the  Indian  Mutiny,  whk^ 
he  abandoned.  His  attitude  about  this  time  to  life  and  expen- 
ence  is  reflected  in  Puhis  et  umbra,  one  of  the  noblest  oi  aU  bis 
essays.  In  April  x888  he  was  at  the  coast  of  New  Jesary  iar 
some  weeks,  and  in  June  started  for  San  Francisco,  wbeze  be 
had  ordered  a  schooner,  the  *'  Casco,"  to  be  ready  to  receive  his. 
On  the  38th  of  the  month,  he  started,  as  Mr  Coivin  has  said, 
"  on  what  was  only  intended  to  be  a  pleasure  ezcursioo  . . . 
but  turned  into  a  voluntary  exile  prolonged  until  the  hoar  of 
his  death  ":  he  never  again  left  the  waters  of  the  Pacific.  T^ 
"  Casco  "  proceeded  first  to  the  Marquesas,  and  soath  axftd  east 
to  Tahiti,  passing  before  Christmas  northwards  to  Honohih, 
where  Stevenson  spent  six  months  and  finished  The  Maskr  tf 
Ballantrae  and  This  Wrong  Box.  It  was  during  this  time  that 
he  paid  his  famous  visit  to  the  leper  settlement  at  MolokaL  la 
X889,  "  on  a  certain  bright  June  day,"  the  Stcvcnsons  swkd 
for  the  Gilbert  Islands,  and  after  six  months'  cruising  foeiil 
themselves  at  Samoa,  where  he  landed  for  the  first  time  abaM 
Christmas  Day   X889.     On  this  occasion,  however,  thoi^ 
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stron'gly  drawn  to  the  beatttlful  island,  he  stayed  not  longer  than 
six  weeks,  and  proceeded  to  Sydney,  where,  early  in  i8go,  he 
published,  in  a  blaze  of  righteous  anger,  his  PaUur  Damien: 
an  Open  Letter  to  tke  Ren,  Dr  Hyde  of  Honolulu,  in  vindication  of 
the  memory  of  Father  Damien  and  his  work  among  the  lepers 
of  the  Padfic.  At  Sydney  he  was  very  ill  again:  it  was  now 
obvious  that  his  only  chance  of  health  lay  within  the  tropics. 
For  nearly  the  whole  of  the  year  1890  the  Stevensons  were 
cruising  through  unfamiliar  archipelagos  con  board  a  little 
trading  steamer,  the  "  Janet  NicholL"  Meanwhile  his  volume 
of  Ballads  was  published  in  London. 

The  last  four  years  of  his  unquiet  life  were  spent  at  Samoa, 
in  circumstances  of  such  health  and  vigour  as  he  had  never 
previously  enjoyed,  and  ijx  surroundings  singularly  picturesque. 
It  was  in  November  1890  that  he  made  his  abode  at  Vailima, 
where  he  took  a  small  barrack  of  a  wooden  box  500  ft.  above 
the  sea,  and  began  to  build  himself  a  large  house  dose  by.  The 
natives  gave  him  the  name  of  Tuaitala.  His  character  developed 
unanticipated  strength  on  the  practical  side;  he  became  a 
vigorous  employer,  of  labour,  an  active  planter,  above  all  a 
powerful  and  benignant  island  chieftain.  He  gathered  by 
degrees  around  him  "a  kind  of  feudal  clan  of  servants  and 
retainers,"  and  he  plunged,  with  more  generous  ardour  than 
zoobess  of  judgment,  into  the  troubled  politics  of  the  country. 
He  took  up  the  cause  ol  the  deposed  king  Mataafa  with  extreme 
trdour,  and  he  wrote  a  book,  A  Footnote  to  History:  Eight  Years 
}/  TfoitbU  in  Samoa  (xSga),  in  the  endeavouc  to  win  over  British 
sympathy  to  his  native  friends.  In  the  autumn  of  this  year 
le  received  a  visit  at  Vailima  from  the  countess  of  Jersey,  in 
»mpany  with  whom  and  some  others  he  wrote  the  burlesque 
sctravagance  in  prose  and  verse^  called  An  Object  of  Pity, 
)rivately  printed  in  1893  at  Sydney.  Whenever  the  cultivation 
»f  his  estate  and  the  vigorous  championship  of  his  Samoan 
etaincrs  gave  him  the  leisure,  Stevenson  was  during  these 
'ears  almost  Wholly  occupied  in  writing  romances  of  Scottish 
tfe.  The  Wrecher,  an  adventurous  tale  of  American  life,  which 
lainly  belonged  to  an  earlier  time,  was  written  in  collaboration 
nth  Mr  Lloyd  Osboume  and  filially  published  in  189a;  and 
9wards  the  dose  of  that  very  eventful  and  busy  year  he  began 
^ke  Justice  CUrk,  afterwards  War  of  Hermislon.  A  portion 
f  the  old  record  of  emigrant  experiences  in  1879,  long  suppressed 
>r  private  reasons,  also  appeared  in  book  form  in  1892.  In 
393  Stevenson  published  the  important  Scottish  romance  Of 
atriona,  written  as  a  sequd  to  Kidnapped,  and  the  three  tales 
lustrative  of  Pacific  Ocean  character,  I^atid  Nights'  Entertain- 
ents.  But  in  1893  ^he  uniform  good  fortime  which  had  attended 
le  Stevensons  since  thdr  settlement  in  Samoa  began  to  be 
sturbed.  The  whole  family  at  Vailima  became  ill,  and  the  final 
ibjugation  of  his  protig6  Mataafa,  and  the  destruction  of  his 
irty  in  Samoan  politics,  deeply  distressed  and  discouraged 
evenson.  In  a  series  of  letters  to  The  Times  he  exfMsed  the 
»licy  of  the  chief  justice,  Mr  Cedercrantz,  and  the  president  of 
e  coundl,  Baron  Senfft.  He  so  influenced  public  opinion 
at  both  were  removed  from  office.  In  the  autumn  of  that 
ar  he  wept  for  a  change  of  scene  to  the  Sandwich  Islands, 
tt  was  taken  ill  there,  and  was  only  too  glad  to  return  to  Samoa. 
1894  he  was  greatly  cheered  by  the  plan,  suggested  by  friends 
England  and  carried  out  by  them  with  the  greatest  energy, 
the  noble  collection  of  his  works  in  twenty-eight  volumes, 
ice  known  as  the  Edinburgh  editions.  In  September  1894 
s  published  The  Ebb  Tide,  the  latest  of  his  books  which  he  saw 
rough  the  press.  Of  Stevenson's  daily  avocations,  and  of  the 
nper  of  his  mind  through  these  years  of  romantic  exUe,  a  dear 
a  may  be  obtained  by  the  posthumous  Vailima  Letters,  edited 
Mr  Sidney  Colvin  in  1895.  Through  1894  he  was  engaged 
x>mposlng  two  romances,  ndther  of  which  he  lived  to  complete. 

was  dictating  Weir  of  Hermislon,  ^parently  in  his  usual 
iltb,  on  the  day  he  died.  This  was  the  3rd  of  December 
)4 ;  be  was  gaily  talking  on  the  verandah  of  his  house  at  Vailima 
en  he  had  a  stroke  of  apoplexy,  from  which  he  never  recovered 
isciousness,  and  passed  away  painlessly  in  the  course  of  the 
ning.    His  body  was  carried  next  day  by  sixty  sturdy 


3amoana,  who  acknowledged"  Stevenson  as  thdr  chief,  to  the 
sununit  of  the  predpitous  peak  of  Vaea,  where  he  had  wished 
to  be  buried,  and  where  they  left  him  to  rest  for  ever  with  the 
Pacific  Ocean  at  his  feet. 

The  charm  of  the  personal  character  of  Stevenson  and  the 
romantic  vicissitudes  of  his  life  are  so  predominant  in  the  minds 
of  all  who  knew  him,  or  lived  within  earshot  of  his  legend,  that 
they  made  the  ultimate  position  which  he  will  take  in  the  history 
Of  English  literature  somewhat  difficult  to  dedde.  That  he 
was  the  most  attractive  figure  of  a  man  of  letters  in  his  generation 
is  admitted;  and  the  acknowledged  fascination  of  his  character 
was  deepened,  and  was  extended  over  an  extremdy  wide  circle 
of  readers,  by  the  publication  in  1899  of  his  Letters,  which  have 
subdued  even  those  who  were  rebelHous  to  the  entertainment 
of  his  books.  It  is.  therefore  from  the  point  of  view  of  its 
"  charm  "  that  the  gemus  of  Stevenson  must  be  approached, 
and  in  this  respect  there  was  between  hunaelf  and  his  books, 
his  manners  and  his  style,  his  practice  and  his  theory,  a  very 
unusual  harmony.  Very  few  authors  of  so  high  a  class  have 
been  so  consistent.  Or  have  made  their  conduct  so  dose  a  reflec- 
tion of  their  philosophy.  This  linity  of  the  man  in  his  work 
makes  it  difficult,  for  one  who  knew  him,  to  be  sure  that  one 
rightly  gauges  the  purdy  literary  significance  of  the  latter.  There 
are  S(»ne  living  who  still  hear  in  every  page  of  Stevenson  the 
voice  of  the  man  himself,  and  see  in  every  turn  of  his  language 
his  flashing  ftmile.  So  far,  however,  as  it  is  possible  to  dis- 
engage one's  self  from  this  captivation,  it  may  be  said  that 
the  mingling  of  distinct  and  original  vision  with  a  singularly 
consdentious  handling  of  the  English  language,  in  the  sincere 
and  wholesome  self-consdousneu  of  the  strenuous  artist,  seems 
to  be  the  central  feature  of  Stevenson  as  a  writer  by  profession. 
He  was  always  assiduously  graceful,  always  desiring  to  present 
his  ido^  his  image,  his  rhapsody,  in  as  persuasive  a  Ught  as 
possible,  and,  particularly,'  with  as  much  harmony  as  possible. 
He  had  mastered  his  manner  and,  as  one  may  say,  learned  his 
trade,  in  the  exerdse  of  criticism  and  the  reflective  parts  of 
literature,  before  he  surrendered  himself  to  that  powerful 
creative  impulse  which  had  bng  been  tempting  him,  so  that  when, 
in  mature  life,  he  essayed  the  portraiture  of  invented  diaracter 
he  came  to  it  unhampered  by  any  imperfection  of  language. 
This  distinguished  mastery  of  style,  and  love  of  it  for  its  own 
sake  within  the  bounds  of  good  sense  and  literary  decorum, 
gave  him  a  pre-eminence  among  the  story-tellers  of  his  time. 
No  doubt  it  is  still  by  his  romances  that  Stevenson  keeps  the 
wider  circle  of  his  readers.  But  many  hold  that  his  letters 
and  essays  are  finer  contributions  to  pure  literature,  and  that 
on  these  exquisite  mixtures  of  wisdom,  pathos,  mdody  and 
humour  his  fame  is  likdy  to  be  ultimately  based.  In  verse  he 
had  a  touch  far  less  sure  than  in  prose.  Here  we  find  less  evi- 
dence of  sedulous  workmanship,  yet  not  infrequently  a  jMercing 
sweetness,. a  depth  of  emotion,  a  sincere  and  spontaneous 
lovableness,  which  are  irresistibly  touching  and  inspiring. 

The  personal  appearance  of  Stevenson  has  often  been 
described:  he  was  tall,  extremdy  thin,  dark-haired,  restless, 
compelling  attention  with  the  lustre  of  his  wonderful  brown  eyt^ 
In  the  existing  portraits  of  him  those  who  never  saw  him  are 
apt  to  discover  a  strangeness  which  seems  to  them  sinister  or 
even  affected.  This  is  a  consequence  of  the  false  stability  of 
portraiture,  since  in  life  the  unceasing  movement  of  light  in 
the  eyes,  the  mobility  of  the  mouth,  and  the  sympathy  and 
sweetness  which  radiated  from  all  the  features,  precluded  the 
faintest  notion  of  want  of  sincerity.  Whatever  may  be  the 
ultimate  order  of  reputation  among  his  various  books,  or  what- 
ever posterity  may  ultimatdy  see  fit  to  ordain  as  regards  the 
popularity  of  any  of  them,  it  is  difficult  to  believe  that  the  time 
will  ever  come  in  which  Stevenson  will  not  be  remembered  as 
the  most  bdoved  of  the  writers  of  that  age  which  he  did  so  much 
to  cheer  and  stimulate  by  his  example. 

His  cousin  R.  A.  M.  Stevenson  (X847-X900)  was  an  accom- 
plished art-critic,  who  in  1889  became  professor  of  fine  arts  at 
University  College,  Liverpool;  he  published  several  works  on 
ait  {Rubens,  1898;  Ydasqua,  1895;  RoAum,  1900). 
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STEVENS  POINT— STEVINUS 


R.  L.  Stevenson's  other  works  include:  Memories  and  Portraits 
(1887);  The  Merry  Men  and  other  Tales  and  FabUsiiBBj);  The  Black 
i4iT0w  (1888);  Edinburgh:  Picturesque  NoUs  {iSSq);  Across  ike 
PtainSt  tpUk  other  Memories  and  Essays  (1892),  and  the  posthumous 
works,  S^ngs  of  Travd  and  otker  Verses  (1896),  St  Ives  (1899),  com- 
pleted by  Sr  A.  T.  Qutller  Couch;  A  Stevenson  Medley  (1809):  In 
the  South  Seas:  experiences  .  .  .  on  the  "  Casce  "  {188S)  and  the 
Equator  (i88g)  (1900^.  See  the  Letters  of  Stevenson  to  kis  Family 
(i^'99)>  ^^h  ^^^  critical  and  biographical  preface  by  Mr  Sidney 
Colvin;  Vailima  Letters,  to  Sidney  Cclvin  (1895),  ^^  the  Life  of 
ILobert  Louis  Stevenson  by  Graham  Balfour  (1901).  See  also  Professor 
Walter  Raleitch,  R.  L.  Stevenson  (1895).  and  Memories  of  Vailima 
(1^3),  by  Isobel  Strong  and  Uoyd  Osboume.  A  complete 
edition  of  Stevenson's  worla  was  issued  at  Edinburgh  in  1894-1898. 
A  Bibliopapky  of  the  works  of  R.  L.  Stevenson  by  Colonel  W.  F. 
Prideaux  appeared  in  1903.  (£.  G.) 

STEVENS  POINT,  a  dty  and  the  county-seat  of  Portage 
county,  Wisconsin,  U.S.A.,  on  both  banks  of  the  Wisconsin 
river,  about  ixo  m.  N.of  Madison.  Pop.  (1890),  7896;  (1900), 
9524,  of  whom  2205  were  foreign-born;  (19x0  U.S.  census), 
8692.  Stevens  Point  is  served  by  the  Green  Bay  &  Western 
and  the  Minneapolis,  St  Paul  &  Sault  Ste  Marie  railways.  It  is 
attractively  situated,  has  a  fine  public  school  system,  including 
a  high  school,  a  manual  training  school,  a  domestic  science 
department,  and  kindergarten  and  day  schools  for  the  deaf. 
It  is  the  seat  of  one  of  the  state  normal  schools  (1894),  of  St 
Joseph's  Academy  (Polish),  and  of  the  Stevens  Point  Commercial 
College,  and  has  a  Carnegie  libraiy  (1904),  the  Portage  county 
court-house,  a  dty  hospital,  and  a  tuberculosis  sanatorium. 
The  dty  is  situated  in  the  borders  of  the  pine  timber  region, 
and  the  lumber  industry  predominates.  There  are  railway 
Tepair  shopa  here,  and  various  manufactures.  The  dty  has 
a  considerable  wholesale  jobbing  trade,  and  is  an  important 
point  of  shipment  for  the  products  of  the  agricultural  country 
in  the  vicinity.  Stevens  Point  was  first  settled  by  George  Stevens 
in  1839,  was  incorporated  as  a  .village  in  1847,  and  was  first 
diartered  as  a  dty  in  1858. 

STEVBNSTON*  a  manufacturing  town  of  Ayrshire,  Scotland. 
Pop.  (1901),  6554.  It  is  situated  about  x  m.  from  Saltcoats 
on  the  coast  of  the  Firth  of  Clyde,  29  m.  S.W.  of  Glasgow  by 
the  Glasgow  &  South-Westem  railway.  There  are  coal- 
mines, several  ironworks— one  is  among  the  largest  in  Scotland 
r-and,  on  the  sandhills  along  the  shore,  the  works  of  Nobel's 
Explosives  Company,  which  cover  an  area  of  a  mile,  the  separate- 
hut  prindple  being  adopted  to  minimize  the  risks  attendant 
upon  so  dangerous  an  occupation. 

STEVINUS,  SIMON  (x548>i62o),  Dutch  mathematician,  was 
bom  in  1548  at  Bruges  (where  the  Place  Simon  Stevin  contains 
his  statue  by  Eugen  Simonis)  and  died  in  1620  at  the  Hague 
or  in  Ldden.  Of  the  circumstances  of  his  life  veiy  little  is 
recorded;  the  exact  day  of  his  birth  and  the  day  and  place 
of  his  death  are  alike  uncertain.  It  is  known  that  he  left  a  widow 
with  two  children;  and  one  or  two  hints  scattered  throughout 
his  works  inform  us  that  he  began  life  as  a  merchant's  derk 
in  Antwerp,  that  he  travelled  in  Poland,  Denmark  and  other 
parts  of  northern  Europe,  and  that  he  was  intimate  with  Prince 
Maurice  of  Orange,  who  asked  his  advice  on  many  occasions, 
and  made  him  a  public  officer— at  first  director  of  the  so-called 
"  waterstaet,"  and  afterwards  quartermaster-general.  The 
question  whether  Stevinus,  like  most  of  the  rest  of  the  prince's 
followers,  belonged  to  the  Protestant  creed  hardly  admits  of  a 
categorical  answer.  A  Roman  Catholic  would  perhaps  not  have 
been  so  ready  as  Stevinus  to  deny  the  value  of  all  authority. 
A  Roman  Catholic  could  not  well  have  boasted,  as  Stevinus  in 
ft  political  pamphlet  did,  that  he  had  always  been  in  harmony 
with  the  executive  power.  But  against  these  considerations 
it  might  be  urged  that  a  Protestaht  had  no  occasion  to  boast  of  a 
harmony  most  natural  to  him,  while  his  further  remark  to  the 
effect  that  a  state  churdi  is  indispensable,  and  that  those  who 
cannot  belong  to  it  on  consdentious  grounds  ought  to  leave 
the  country  rather  than  show  any  opposition  to  its  rites,  seems 
rather  to  indicate  the  crypto-Catholic.  The  same  conclusion 
is  supported  by  the  fact  tha(  Stevinus,  a  year  before  his  death, 
bequeathed  a  pious  legacy  to  the  church  of  Westkerke  in  Flanders 
oat  of  the  revenues  of  which  masses  were  to  be  said. 


His  claims  to  fame  are  varied.  Htt  contemporaries  voe 
most  struck  by  his  invention  of  a  carriage  with  sails,  a  little 
modd  of  which  was  preserved  at  Scheveningen  till  1802.  TW 
carriage  itself  had  been  lost  long  before;  but  we  know  that  aboet 
the  year  1600  Stevinus,  with  Piince  Maurice  of  Onoge  and 
twenty-six  others,  made  use  of  it  00  the  seashore  betveea 
Scheveningen  and  Petten,  that  it  was  propelled  soldy  by  the 
force  of  the  wind,  and  that  it  acquired  a  speed  whidi  exceeded 
that  of  horses.  Another  idea  of  Stevinus,  for  which  even  Hufo 
Grotius  gave  him  great  credit,  was  his  notion  of  a  bygone  age 
of  wisdom.  The  goal  to  be  aimed  at  is  the  bringing  about  of  a 
second  age  of  wisdom,!^ which  mankind  shall  have  recovered  al 
its  eadrly  knowledge.  The  fellow-ootmtiymen  of  SteviDOS  vac 
proud  that  he  wrote  in  their  own  dialect,  which  he  tho«^ 
fitted  for  a  universal  language,,  as  no  other  abounded  like  Dotck 
in  monosyllabic  radical  words. 

Stevinus  was  the  first  to  show  how  to  model  regular  sad 
semiregular  polyhedra  by  delineating  their  frames  in  a  plane. 
Stevinus  also  distinguished  stable  from  uitstable  equihlaiaB. 
He  proved  the  law  of  the  equilibrium  on  an  indined  pbne. 
He  demonstrated  bdore  Pierre  Varignon  the  resolution  of  forces, 
which,  simple  consequence  of  the  law  of  their  composhjaa 
though  it  is,  had  not  been  previously  remarked.  He  discovaed 
the  hydrostatic  paradox  that  the  downward  pressore  ol  a  fiqiad 
is  independent  of  the  shape  of  the  vessd,  and  dcpoads  oxily  ca 
its  height  and  base.  He  also  gave  the  measure  of  the  fsesson 
on  any  given  portion  of  the  side  of  a  vessel.  He  had  the  ides 
of  explaining  the  tides  by  the  attraction  of  the  moon.  Stevka 
seems  to  be  the  first  who  made  it  an  axiom  that  stroo^lKjich 
are  only  to  be  defended  by  artillery,  the  defence  bcfoire  his  doe 
having  relied  mostly  on  small  firearms.  He  was  the  investor 
of  defence  by  a  system  of  sluices,  which  proved  of  the  highest 
importance  for  the  Netherlands.  His  plea  for  the  teach^f 
of  the  sdence  of  fortification  in  universities,  and  tlw  ezisteaot 
of  such  lectures  in  Ldden,  have  led  to  the  impcessioo  that  ht 
himself  filled  this  chair;  but  the  belid  is  erroneous,  as  Steviea, 
though  living  at  Leiden,  never  had  direct  rdatioos  with  i£5 
university. 

Book-keeping  by  double  entry  may  have  been  knows  ta 
Stevinus  as  clerk  at  Antwerp  dth^r  practically  or  throu^  the 
medium  of  the  works  of  Italian  authors  like  Lucas  J^aodoi 
and  Glrolamo  Cardan.  He,  however,  was  the  first  to  rccomxacsid 
the  use  of  impersonal  aa»unts  in  the  luitional  hooseiiold.  He 
practised  it  for  Prince  Maurice,  and  recommended  at  to  &£*. 
the  French  statesman. 

His  greatest  success,  however,  was  a  small  pamphlel,  £zst 
published  in  Dutch  in  1586,  and  not  exceeding  seven  pa|9 
in  the  French  translation.  This  translation  is  entitled  La.  Dism 
enseignani  fadlement  expidier  par  Nombres  Emiiers  sohs 
tous  Comptes  se  rencontrans  aux  Affaires  des  Hommes. 
fractions  had  been  employed  for  the  extraction  of  sqoare  roots 
some  five  centuries  before  his  time,  but  nobody  before  Stevirs 
established  their  daily  use;  and  so  well  aware  was  be  of  t^ 
importance  of  his  innovation  that  he  declared  the  nnhposd 
introduction  of  decimal  coinage,  measures  and  wcl^its  to  be 
only  a  question  of  time.  His  notation  is  rather  unwieldy.  Thf 
point  separating  the  integers  from  the  decimal  fractioas  seess 
to  be  the  invention  of  Bartholomaeus  Pitiscus,  in  whose  tzigaBD^ 
metrical  tables  (x6x2)  it  occurs  and  it  was  accepted  by  Jobs 
Napier  in  his  logarithmic  papers  (16x4  and  1619).  ^rviss 
printed  little  drdes  round  the  exponents  of  the  different  povss 
of.  one-tenth.  For  instance,  237i^\Ar  ^n*  printed  937  (S  5  ? 
7  ©  8  (D;  and  the  fact  that  Stevinus  meant  those  oKsciec 
numerals  to  denote  mere  exponents  is  evident  from  his  cmfue^ 
ing  the  very  same  sign  for  powers  of  algebraic  quantities,  e  / 
9  ©-M®  +  6©-s  to  denote  9af«-X4a^-t-6x-$.  He  d:A 
not  even  avoid  fractional  exponents  ("  Radxte  cnbiqoe  de  X' 
serait  |  en  drde  "),  and  is  ignorant  only  of  negative 


Stevinus  wrote  on  other  sdentific  Bubjects— optics,  seocrap^- 
astronomy.  &c. — and  a  number  of  his  writinn  woe  traaialasfid  isuf 
Latin  by  W.  Snellius.  There  are  two  complete  editum  ia  Frb.-^ 
of  his  works,  both  printed  at  Leiden,  one  in  1608,  the  other  ia  itjt 
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y  Albert  Gltard.    See  Steichen,  Vie  et  trtmaux  dt  Simon  Stain 
Brusacls,  1 846) ;  M .  Cantor,  CesckichU  der  Malhmatik.     (M.  Ca.) 

STEWART,  Stuakt  or  Sizuast,  the  surname  of  a  famOy 
rhich  inherited  the  Scottish  and  ultimately  the  English  crown. 
!1ieir  descent  is  traced  to  a  Breton  immigrant,  Alan  the  son  of 
'laald,  which  Flaald  was  a  brother  of  Alan,  steward  (or  sene^ 
chal)  of  Dol  in  Brittany.  This  elder  Alan,  whose  name  occurs 
1  Breton  documents  before  xo8o,  went  on  crusade  in  1097, 
nd  was  apparently  succeeded  by  his  brother  Flaald,  whose 
on,  the  younger  Alan,  enjoyed  Uie  favour  of  Henry  I.,  who 
estowed  on  him  Mileham  and  its  barony  in  Norfolk,  where  he 
3unded  Sporle  Priory.  By  the  daughter  of  Emulf  de  Hcsdin 
in  Picardy),  a  Dom^day  baron,  he  was  father  of  at  least  three* 
ons:  Jordan,  who  succeeded  to  the  family  office  of  steward  of 
>ol;  William,  who  inherited  Mileham  and  other  estates  in  £ng- 
ind,  and  who  founded  the  great  baronial  house  of  Fits  Alan 
afterwards  earls  of  Arundel);  and  Walter,  who  was  made  by 
)avid  I.  steward  (dapifer)  or  seneschal  of  Scotland.  The 
icottish  king  conferred  on  Walter  various  landsin  Renfrewshire, 
icluding  Paisley,  where  he  founded  the  abbey  in  1163.  Walter, 
is  grandson,  third  steward,  was  appointed  by  Alexander  II. 
iisticiary  of  Scotland,  and,  dying  in  1246,  left  four  sons  and  three 
aughters.  The  third  son.  Waiter,  obtained  by  marriage  the 
arldom  of  Menteith,  which  ultimately  came  by  marriage  to 
tobert,  duke  of  Albany,  son  of  Robert  II.  Alexander,  fourth 
teward,  the  eldest  son  of  Walter,  third  steward,  inherited  by 
is  marriage  with  Jean,  granddaughter  of  Somerled,  the  islands 
f  Bute  and  Arran,  and  on  the  and  of  October  1363  led  the  Scots 
gainst  Haakon  IV.,  king  of  Norway,  at  Largs.  He  had  two 
ons,  James  and  John.  The  latter,  who  commanded  the  men 
f  Bute  at  the  battle  of  Falkirk  in  1298,  had  seven  sons:  (i) 
ir  Alexander,  whose  grandson  Geoige  became  in  1389  earl  of 
Logus,  the  title  afterwards  passing  in  the  female  Une  to  the 
>ougIases,  and  in  1761  to  the  duke  of  Hamilton;  (2)  Sir  Alan  of 
)reghom,  ancestor  of  the  earls  and  dukes  of  Lennox,  from  whom 
^rd  Darnley,  husband  of  Queen  Maiy,  and  also  Lady  Arabella 
tuart,  were  descended;  (3)  Sir  Walter,  who  obtained  Uie  barony 
f  Garlies,  Wigtownshire,  from  his  unde  John  Randolph,  earl 
f  Moray,  and  was  the  ancestor  of  the  earls  of  Galloway,  younger 
ranches  of  the  family  being  the  Stewarts  of  Tonderghie,  Wig- 
swnshire,  and  also  those  of  Physgill  and  Glenturk  in  the  same 
ounty;  (4)  Sir  James,  who  fell  at  Dupplin  in  1332,  ancestor  of 
lie  lords  of  Lorn,  on  whose  descendants  were  conferred  at  differ- 
nt  periods  the  earldoms  of  Athole,  Buchan  and  Traquair,  and 
rho  were  also  the  progenitors  of  the  Stewarts  of  Appin,  Argyll- 
hire,  and  of  Grandtully,  Perthshire;  (5)  Sir  John,  killed  at 
[alidon  Hill  in  1333;  (6)  Sir  Hugh,  who  fought  under  Edward 
Iruce  in  Ireland;  and  (7)  Sir  Robert  of  Daldowie,  ancestor  of 
ie  Stewarts  of  Allanton  and  of  Coltness;  James  Stewart, 
lie  elder  son  of  Alexander,  fourth  steward,  succeeded  his  father 
1  X283,  and,  after  distinguishing  himself  in  the  wars  of  Wallace 
nd  of  Bruce,  died  in  1309.  His  son  Walter,  sixth  steward,  who 
ad  joint  command  with  Sir  James  Douglas  of  the  left  wing 
t  the  battle  of  Bannockbum,  married  Marjory,  daughter  of 
Lobert  the  Bruce,  and  during  the  btter's  absence  in  Ireland 
'as  entrusted  with  the  government  of  the  kingdom.  He  died 
1  1326,  leaving  an  only  son,  who  as  Robert  II.  ascended  the 
irone  of  Scotland  in'  137 1.  'Sir  Alexander  Stewart,  earl  of 
luchan,  fourth  son  of  Robert  II.,  who  earned  by  his  ferocity 
le  title  of  the  "  Wolf  of  Badenoch,"  inherited  by  his  wife  the 
xrldom  of  Ross,  but  died  without  legitimate  issue,  although 
cm  his  illegitimate  offspring  were  descended  the  Stewarts  of 
•eliadrum,  of  Athole,  of  Garth,  of  Urrard  and  of  St  Fort.  On 
le  death  of  the  '*  Wolf  of  Badenoch"  the  earldom  of  Buchan 
assed  to  his  brother  Robert,  duke  of  Albany,  also  earl  of  Fife 
nd  earl  of  Menteith,  but  these  earldoms  were  forfeited  on 
le  cxegition  of  his  son  Murdoch  in  1425,  the  earldom  of  Buchan 
sain,  however,  coming  to  the  house  of  Stewart  in  the  person 
f  James,  second  son  of  Sir  James  Stewart,  the  black  knight 
f  Lorn,  by  Joan  or  Joanna,  widow  of  King  James  I.  From 
lurdoch,  duke  of  Albany,  were  descended  the  Stewarts  of  Ard- 
oirlich  and  other  families  of  the  name  in  Perthshire,  and  abo 


the  Stuarts  of  Inchbreck  and  Laithers,  Aberdeenshire.  From  a 
natural  son  of  Robert  II.  were  descended  the  Steuarts  of  Dalguise, 
Perthshire,  and  from  a  natural  son  of  Robert  III.  the  Shaw 
Stewarts  of  Blackball  and  Greenock.  The  direct  male  line  of 
the  royal  family  terminated  with  the  death  of  James  V.  in  1542, 
whose  dau^ter  Mary  was  the  first  to  adopt  the  spelling  "  Stuart." 
Mary  was  succeeded  in  her  lifetime  in  1567  by  her  only  son 
James  VI.,  who  through  his  fathtt  Lord  Daniley  was  also  head 
of  the  Second  branch,  there  being  no  surviving  male  issue  of 
the  famfly  from  progenitors  later  than  Robert  II.  In  James  V.'j 
son  of  James  IV.  by  Margaret,  daughter  of  Henry  VII.,  the 
claims  of  Margaret's  descendants  became  merged  in  Uie  Scottish 
line,  and  on  the  death  of  Queen  Elizabeth  of  England,  the 
last  surviving  descendilnt  of  Henry  VIII.,  James  VI.  of  Scotland, 
lineally  the  nearest  heir,  was  proclaimed  king  of  England,  in 
accordance  with  the  arrangements  made  by  Lord  Burghley 
and  Elizabeth's  other  advisers.  The  accession  of  James,  was, 
however,  contrary  to  the  will  of  Henry  VIII.,  which  favoured 
the  heirs  of  his  younger  sister  Mary,  wife  of  Charles  Brandon, 
duke  of  Suffolk,  whose  succession  would  probably  have  marvel- 
lously altered  the  complexion  of  both  Scottish  and  English 
history.  As  it  was,  the  only  result  of  that  will  was  a  tragedy 
initiated  by  Elizabeth  and  consummated  by  James.  In  the 
Scottish  line  the  nearest  heir  after  James  VI.,  both  to  the  Scottish 
and  English  crowns,  was  Arabella  Stuart,  only  child  of  Charles, 
earl  of  'Lennox,  younger  brother  of  Lord  Darnley — ^Lady 
Margaret  Douglas,  the  mother  of  Darnley  and  his  brother, 
having  been  the  daughter  of  Archibald,  sixth  earl  of  Angus,  by 
Margaret  of  England,  queen  dowager  of  James  IV.  James  VI. 
(I.  of  England)  was  thus  nearest  heir  by  a  double  descent, 
Arabella  Stuart  being  next  heir  by  a  single  descent.  On  account 
of  the  descent  from  Henry  VII.,  the  jealousy  of  Elizabeth  had 
already  caused  her  to  imprison  Arabella's  mother  Elizabeth, 
daughter  of  Sir  William  Cavendish,  on  learning  that  she  had 
presumed  to  marry  Leimox.  The  daughter's  marriage  she  was 
determined  by  every  possible  means  to  prevent.  She  objected 
when  King  James  proposed  to  marry  her  to  Lord  Esme  Stuart, 
whom  he  had  created  duke  of  Lennox,  but  when  the  appalling 
news  reached  her  that  Arabella  had  actually  found  a  lover  in 
Edward  Seymour,  grandson  of  Catherine  Grey,  heiress  of  the 
SuffolkSj'she  was  so  deeply  alarmed  and  indignant  that  she 
immediately  ordered  her  imprisonment.  This  happened  iiAme- 
diately  before  Elizabeth's  death,  after  which  she  obtained  her 
release.  Soon  after  the  accession  of  James  a  conspiracy,  of 
which  she  was  altogether  ignorant,  was  entered  into  to  advance 
her  to  the  throne,  but  this  caused  no  alteration  in  her  treatment 
by  James,  who  allowed  her  a  maintenance  of  £800  a  year.  In 
February  16x0  it  was  discovered  that  she  was  engaged  to 
Seymour,  and,  although  she  then  promised  never  to  marry  him 
without  the  king's  consent,  the  marriage  took  place  secretly  in 
July  following.  In  consequence  of  this  her  husband  was  sent  to 
the  Tower  and  she  was  placed  in  private  confinement.  Thou^ 
separated,  both  succeeded  in  escaping  simultaneously  on  the 
3rd  or  June  161 X ;  but,  less  fortunate  than  her  husband,  who  got 
safe  to  the  Continent,  she  was  captured  in  the  straits  of  Dover 
and  shut  up  in  the  Tower  of  London.  Her  hopeless  captivity 
deprived  her  of  her  reason  before  her  sorrows  were  ended  by 
death,  on  the  27th  of  September  16x5. 

By  the  usurpation  of  Cromwell  the  Stuarts  were  excluded 
from  the  throne  from  the  defeat  of  Charles  I.  at  Naseby  in  1645 
until  the  restoration  of  his  son  Charles  II.  in  x66o.  Carlyie 
refers  to  the  opinion  of  genealogists  that  Cromwell "  was  indubit- 
ably either  the  ninth  or  the  tenth  or  some  other  fractional 
part  of  half  a  cousin  of  Charles  Stuart,"  but  this  has  been  com- 
pletely exploded  by  Walter  Rye  in  the  Genealogist  ("The 
Steward  Genealogy  and  Cromwell's  Royal  Descent,"  new  series, 
vol.  ii.  pp.  34-42).  Oft  the  death  of  Charles  II.  without  issue 
in  x685>  his  brother  James,  duke  of  York,  ascended  the  throne 
as  James  II.  but  be  so  alienated  the  sympathies  of  the  nation 
by  his  unconstitutional  efforts  to  further  the  Roman  Catholic 
religion  that  an  invitation  was  sent  to  the  prince  of  Orange  to 
come  *'  to  the  rescue  of  th«  laws  and  religion  of  Enghuu^-" 
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Next  to  the  ion  of  James  II.,  still  an  infant  under  bis  father's 
control,  Mary,  princess  of  Orange,  elder  daughter  of  James  II., 
had  the  strongest  claim  to  the  crown;  but  the  claims  of  the  prince 
of  Orange  also,  even  apart  from  his  marriage,  were  not  very 
remote j  since  he  was  the  son  of  Mary,  eldest  daughter  of 
Chariesl.  The  marriage  had  strengthened  the  daimsof  both,  and 
they  were  proclaimed  joint  sovereigns  of  England  on  the  lath 
of  February  1689,  Scotland  following  the  example  of  England 
on  the  I  xth  of  April.  They  left  no  issue,  and  the  Act  of  Settle- 
ment passed  in  170X,  excluding  Roman  Catholics  from  the 
throne,  secured  the  succession  to  Anne,  second  daughter  of 
James  II.,  and  on  her  death  without  issue  to  the  Protestant  house 
of  Hanover,  descended  from  the  princess  Elizabeth,  daughter 
of  James  I.,  wife  of  Frederick  V.,  count  palatine  of  the  Rhine. 
On  the  death  of  Anne  in  17x4,  George,  elector  of  Hanover, 
eldest  son  of  Sophia  (youngest  child  of  the  princess  Elizabeth), 
and  Ernest,  elector  of  Brunswick-LUneburg,  or  Hanover, 
consequently  became  sovereign  of  Great  Britain  and  Ireland, 
and,  notwithstanding  somewhat  formidable  attempts  in  behalf 
of  the  elder  Stuart  line  in  17x5  and  1745,  the  Hanoverian  suc- 
cession has  remained  uninterrupted  and  has  ultimately  won 
universal  aasenL  The  female  issue  of  James  IL  ended  with  the 
death  of  his  dau^ter.  Queen  Anne.  James,  called  James  III. 
by  the  Jacobites  and  the  Old  Pretender  by  the  Hanoverians, 
had  two  sons — Charles  Edward,  the  Young  Pretender,  who 
died  without  legitinuite  i^uein  X780,  and  Henry  Stuart, 
titular  duke  of  York,  commonly  called  Cardinal  York,  on  whose 
death  in  X807  the  mide  line  of  James  U.  came  to  an  end.  Heoiy 
was  also  the  last  descendant  in  the  lineal  male  line  of  any  of 
the  crowned  heads  of  the  race,  so  far  as  either  England  or  Scot- 
land was  concerned.  In  the  female  line,  however,  there  are 
among  the  descendants  of  James  L  representatives  of  the  royal 
Stuarts  who  are  senior  to  the  house  of  Hanover,-  for  FhiUp, 
duke  of  Orleans  (brother  of  Louis  XIV.),  married,  as  his  first 
wife,  -Henrietta  daughter  of  Charles  I.,  and,  as  his  second, 
Charlotte,  granddaughter  and  heiress  of  the  princess  Elizabeth 
(daughter  of  James  I.).  By  the  former,  through  their  daughter, 
the  queen  of  Sardinia,  he  was  ancestor,  among  others,  of  the 
princess  Maria  Theresa  of  Bavaria,  who  in  19x0  was  *'  heir  of 
line  "  of  the  house  of  Stuart,  her  eldest  son,  Prince  Rupert,  being 
hdr  to  the  throne  of  Bavaria;  and  from  his  second  marriage 
descends  the  house  of  Orleans.  In  addition  to  those  descended 
from  these  two  marriages  there  are  also  the  descendants  of 
Edward,  a  brother  of  the  electress  Sophia.  Tlie  male  repre- 
sentation of  the  family,  being  extinct  in  the.  royal  lines»  is 
claimed  by  the  earls  of  Galloway  and  also  by  tltt  Stewarts  of 
Castlemilk,  but  the  claims  of  both  are  inore  than  doubtful. 

See  Sat  Georise  Mackenae,  Defence  of  the  "Royal  Line  of  Seottand 
(1685),  and  Antiquity  of  the  Royal  Line  of  Scotland  (1686) ;  Crawfurd, 
Genealogical  History  of  the  Royoi.  and  Juuttrioiu  Family  of  the  Stuarts 
(1710);    Duncan  stewartj^  Genealogical  Account  of,  ike  Surname  of 

A^ ^j , , „ . ^j  .. , 

the  Paternal  Ancestor  of  the  Present  Earl  of  Calloway,  was  the  Suond 
Sof\  of  Sir  Alexander  Stewart  of  Damley  (iboi) ;  Riddell,  Stewartiana 
(1843);  W.  Towncnd.  Descendants  of  the  Stuarts  (iSkS);  R.  W. 
Eyton,  History  of  Shropshire  (1858),  vol.  vii.;  Bailey,  Tne  Succession 
to  the  English  Crown  (1879);  Skelton,  The  Royal  House  of  Stuart 
(1800):  J.  H  Round.  Studies  in  Peerage  and  Family  History  (1901); 
and  S.  Cowan.  The  Ro^  House  of  Stuart  (1908).  The  best  chart 
pedigree  of  the  house  is  that  which  was  prepared  for  the  Stuart 
Exhibition  by  W.  A.  Lindsay. 

STEWART,  ALEXANDER  TURRET  (1803-187Q,  American 
merchant,  was  bom,  of  Scotch  descent,  at  Lisbum,  near  Bel- 
fast, Ireland,  on  the  i3th  of  October  1803.  He  studied  for  the 
ministry  for  about  two  years  at  Trinity  College,  Dublin,  emi- 
grated to  New  York  in  .1823,  and  in  1825  openoi  a  snudl  dry 
goods  store.  In  1848  he  built  at  the  comer  of  Chambers  Street 
and  Broadway  a  store  which  became  the  wholesale  department 
upon  the  comfdetion  in  1862  of  the  large  store  on  Broadway 
between  Ninth  and  Tenth  Streets.  The  business  grew  to  enor- 
mo\is  proportions  for  those  days,  with  foreign  branches  in 
Manchester,  Belfast,  Glasgow,  Berlin,  Paris  and  Lyons.     Stewart 


was  chairman  of  the  commission  sent  by  the  United  States  to 
the  Paris. Exposition  of  X867.  In  1869  he  was  a|>poisted 
secretary  of  the  treasury  by  President  U.  S.  Grant,  bat  tbe  Senau 
refused  to  confirm  the  appointment  because  of  an  otd  law 
excluding  from  the  office  any  one  interested  in  the  importatioo 
of  merchandise.  Grant  asked  Congress  to  repeal  the  lav,  asd 
Stewart  offered  to  transfer  his  businen  to  trustees  and  to  give 
its  proceeds  while  he  held  office  to  charitable  instxtutiocs,  but 
the  nomination  was  never  confinned.  Stewart  tent  to  Iidaad 
a  shipload  of  provisions  during  the  famine  of  1846;  be  inamfac- 
tured  and  sold  to  the  goverxunent,  at  less  than  the  prevaiHcg 
rates,  great  quantities  of  cotton  doth  for  the  uae  oi  the  anay 
during  the  Civil  War;  he  took  an  active  part  In  the  prosecution 
of  the  "  Tweed  Ring  "  in  New  York;  he  sent  n  ah^dood  of 
flour  to  the  French  sufferers  from  the  Franco-German  War,  and 
he  gave  $50,000  to  the  sufferers  from  the  Chicago  fire  <d  1871. 
In  X869  he  bought  some  7000  acres  on  the  Hempstead  Plain, 
Long  Uand,  New  York,  and  established  Garden  City  for  ww^kiog 
men.  The  cathedral  of  the  Incarnation  (Protestant  Episcopal) 
dedicated  in  1885,  was  erected  in  Garden  City  by  Stewart's 
widow  as  a  memorial  to  him.  He  died  in  New  York  on  the  xoth 
of  April  1876,*  leaving  the  bulk  of  his  great  fortune  to  bis  widow, 
Mrs  Cornelia  (Clinch)  Stewart  (x8o2-x886)'.  His  large  axt 
collection  was  sold  by  auction  in  New  York  in  1887. 

t  William  O.  Stoddard.  "  Alexander  Tumey  Stewart."  in  Men 
tiness  (New  York,  1893) ;  *'  A  Merchant  Pnnoe,**  in  Ckamtber:  s 
onrfMii  (1876),  vol.  liii. ;  Edward  Crapsey. "  A  Moaument  of  Tra'k." 
in  The  Galaxy  (1882).  vol.  ix.;  "  Stewart's,"  in  Tk*  Nati^  (i&^*r\ 
vol.  xxxiv.;  "  The  Story  of  a  Millionaire's  Grave,"  in  Ch^mbm's 
Journal  (1888),  vol.  bcv.;  and  Geoiie  W.  WalHag.  Pfirffrrfirar  ef 
a  Hew  York  Chi^  &f  Police  (New  York,  1887). 
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STEWART,  BALFOUR  (X828-1887),  Scottish 
bom  in  Edinburgh  on  the  ist  of  November  1828^  niMl  was 
educated  at  the  university  of  that  dty.  The  son  of  a  tea 
merchant,  he  was  for  some  time  engaged  in  business  in  Ldih 
and  in  Attstralia,  but,  returning  to  his  studies  of  physics  at  Edji- 
burgh,  he  became  assistant  to  J.  D.  Forbes  in  1856.  Forbes 
was  especially  interested  in  questions  of  heat,  meteorology,  and 
terrestrial  magnetism,  and  it  was  to  these  that  Stewart  abp 
mainly  devoted  himself.  Radiant  heat  first  «^«»»«H  his  atten- 
tion, and  by  1858  he  had  completed  his  first  invcstigatloos  into 
the  subject  These  yielded  a' remarkable  extension  of  Pierre 
Pr6vost's  '*  Law  of  Exchanges,"  and  eiuUed  him  to  <^«^>g-^ 
the  fact  that  radiation  is  not  a  surface  phenoBenoo,  tnzt  taka 
place  throughout  the  interior  of  the  radiating  body,  and  that  the 
radiative  and  absorptive  powers  of  a  substaxice  must  be  equal, 
not  only  for  the  radiation  as  a  whole,  but  also  for  every  ccr- 
stituent  of  iL  In  recognition  of  this  work  he  received  in  iSej 
the  Rumford  medal  of  the  Royal  Society,  into  i^iicfa  be  Lad 
Ixten  elected  ux  years  before.  Of  other  papers  in  w^ikh  h^ 
dealt  with  this  and  kindred  branches  of  phyucs  may  be  ceo- 
tioned  "  Observations  with  a  Rigid  Spectroscope,"  **  Heating  of  1 
Disc  by  Rapid  Motion  in  Vacuo,"  "  Thermal  Equilibnum  m  za 
Enclosure  Containing  Matter  in  Viable  Motion,"  and  '*  lnc«rr-J 
Radiation  in  Unianl  Crystals."  In  1859  he  was  appoint  ri 
director  of  Kew  Observatory,  and  there  natoraDy  bccaee 
interested  in  pro'blems  of  meteorology  and  terrestrial  XDacBctAra. 
In  1870,  the  year  in  which  he  was  very  seriously  injured  i::  1 
railway  accident,  he  was  elected  professor  of  physics  at  Otces 

*  On  the  fith  off  November  X878  his  body  was  stolen  from  St  Maris 

churchyard  in  New  York,  but  recovered  in  1881  upon  the  paym^ 
of  $30,000.  and  buried  in  the  crypt  of  the  cathedfal  in  CordLa 
City. 

*  Upon  her  death  she  left  a  small  part  of  ber  estate  to  her  01^ 
relatives  and  her  servants,  about  $4,631,000  to  Charles  J.  CUirk  a 
kinsman,  and  aboot  $9,262,000  to  Judge  Henry  Hilton  (i&24-iSa/ 
a  business  associate  of  Stewart,  who  had  received  a  l^;v>  t> 
$1,000,000  from  Stewart*  and  who  managed  Mrs  Stewart's  &i«'-r« 
aff^ra  after  her  husband's  death.  Clinch  and  Hihoo  were  esKCur  ^ 
and  it  was  understood  that  Hilton  should  complete  the  cathedrJ  «* 
Garden  City  and  endow  achods  there.  A  nephew  of  Mrs  Stewart  .- 
1887  sued  to  break  the  will  on  the  ground  that  Hiltoa  had  xad.  < 

I'  influenced  her;  the  case  was  compromised  out  of  cour^ia  1890  vvt 
Mrs  Stewart's  relatives  received  more  of  hiresute  thla  they  ««x^ 
have  got  under  the  terms  of  tlw  testament. 
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College,  Manchester,  and  retained  that  chair  until  his  death,  which 
happened  near  Drogheda,  in  Ireland,  on  the  19th  of  December 
1887.  He  was  tbe  author  of  several  successfid  textbooks 
of  science,  and  also  of  the  article  on  "  Terrestrial  Magnetism  " 
in  the  ninth  edition  of  this-  Encyclopaedia.  In  conjunction 
with  Professor  P.  G.  Tait  he  wrote  Tke  Urueent  Universe^  at 
first  published  anonymously,  which  was  intended- to  combat  the 
common  notion  of  the  incompatibility  of  science  and  religion. 

STEWART.  CHARLES  (1778-1869),  American  naval  officer, 
was  born  at  Philadelphia,  Pennsylvania,  on  the  28th  of  July 
1778,  of  poor  Irish  parents.  At  the  age  of  thirteen  he  shipped 
as  cabin  boy  on  a  merchant  vessel,  and  soon  commanded  a 
ship  in  the  India  trade.  He  entered  the  United  States  navy  in 
March  1798  as  lieutenant  on  the  frigate  "  United  States,"  and 
in  1800,  when  in  command  of  the  "  Experiment,"  took  the 
French  privateers  "  Deux  Amis  "  and  **  Diane."  In  1802-4  he 
served  against  Tripoli,  first  as  executive  officer  of  the  "  Constel- 
lation "  and  then  as  commander  of  the  "  Siren."  In  1806  he 
became  a  captain.  From  x8o8  to  x8i2  he  was  in  the  merchant 
service,  but  on  the  outbreak  of  hostilities  against  Great  Britain 
returned  to  the  navy,  and  with  Commander  William  Bainbridge 
is  said  to  have  persuaded  President  Madison  to  send  the  navy 
to  sea  instead  of  using  it  only  for  harbour  defence.  Placed  in 
the  command  of  the  "  Constellation,"  he  was  closely  blockaded 
at  Norfolk,  Virginia.  In  18 13  he  was  placed  in  command  of  the 
'•  Constitution,"  and  in  February  1815  captured  the  "  Cyane  " 
and  the  "  Levant,"  though  the  "  Levant  "  was  retaken.  Later  he 
commanded  the  Mediterranean  squadron,  the  Pacific  squadron, 
I  he  home  squadron  and  the  Philadelphia  navy  yard.  He  was 
reiired  in  1855,  and  became  rear-admiral  on  the  retired  list  in 
1862.  He  died  in  Bordentown,  New.  Jersey,  on  the  6th  of 
November  1869.  His  daughter,  Delia  Tudor,  married,  in  1834, 
fohn  Henry  Parnell,  and  became  the  mother  of  the  Irish 
cadcr,  Charles  Stewart  Parnell. 

STEWART.  SIR  DONALD  MARTIN  (1824-1900),  British 
kid  marshal,  son  of  Robert  Stewart  of  Forres,  Elginshire,  was 
}orn  at  Mount  Pleasant,  near  Forres,  on  the  ist  of  March  1824. 
Eixiucatcd  at  schools  at  Findhorn,  Dufftown  and  Elgin,  and  at 
\bcrdcen  University,  he  entered  the  Bengal  army  in  1840,  and 
icrvcd  in  1854  and  1855  in  the  frontier  expeditions  against  the 
Mohmands,  and  Afridis  Aka  and  Ban  Khel  (medal  and  clasp), 
[n  the  Indian  Mutiny  in  1857  Stewart,  after  a  famous  ride  from 
\gra  to  Delhi  with  despatches,  served  on  the  staff  at  the  siege 
md  capture  of  Delhi  and  of  Lucknow,  and  afterwards  through 
he  campaign  in  Rohilkhand  (medal  and  two  clasps,  and  brevet- 
najor  and  heutenant-cobnel).  For  nine  years  he  was  assistant 
md  deputy-adjutant-general  of  the  Bengal  army,  commanded 
he  Bengal  brigade  in  the  Abyssinian  expedition  in  1867  (medal 
ind  C.B.),  and  became  a  major-general  in  1868.  He  reorganized 
he  penal  settlement  of  the  Andaman  Islands,  where  he  was 
ommandant  when  Lord  Mayo  was  assassinated,  and,  after 
lolding  the  Lahore  command,  was  promoted  lieutenant-general 
n  1877,  and  commanded  the  Kandahar  field  force  in  the  Afghan 
Var  in  1878  (K.C.B.  and  thanks  of  parliament).  In  x88o  he 
nade  a  difficult  march  from  Kandahar  to  Kabul,  fighting  on  the 
tray  the  battles  of  Ahmed  Khel  and  Urzu,  and  held  supreme 
nilitary  and  civil  command  in  northern  Afghanistan.  On 
tearing  of  the  Maiwand  disaster,  he  despatched  Sir  Frederick 
Roberts  with  a  division  on  his  celebrated  march  from  Kabul  to 
Candahar,  and  himself  led  the  rest  of  the  army  back  to  India 
ly  the  Khyber  Pass  (medal  with  clasp,  G.C.B.,  C.I.E.,  baronetcy, 
nd  thanks  of  parliament).  Promoted  general  in  188 r,  he 
v-as  for  five  years  commander-in-chief  in  India,  and  afterwards 
icmbcr  of  the  council  of  the  secretary  of  state  for  India  until 
is  death.  He  was  made  G.C.S.I.  in  1885,  promoted  to  be  field 
marshal  in  1894,  and  appointed  governor  of  Chelsea  Hospital 
1  1895.  He  died  at  Algiers  on  the  26th  of  March  1900. 
See  G.  R.  Elsmie,  Sir  Donald  Stewart  (1903). 

STEWART.  DUOALD  (1753-1828),  Scottish  philosopher,  was 
orn  in  Edinburgh  on  the  22nd  of  November  1753-  His  father, 
ifatthew  Stewart  (171 5-1785),  was  professor  of  mathematics  in 
he  university  of  Edinburgh  (1747- 1773).    Dugald  Stewart  was 


educated  in  Edinbunrh  at  the  high  school  a^d  the  university, 
where  he  read  mathematics  and  moral  philosophy  under  Adam 
Ferguson.  In  1771,  in  the  hope  of  gaining  a  Snell  exhibition 
and  proceeding  to  Oxford  to  study  for  the  English  Church,  he 
went  to  Glasgow,  where  he  attended  the  classes  of  Thomas  Reid. 
While  he  owed  to  Reid  all  his  theory  of  morality,  he  repaid  the 
debt  by  giving  to  Reid's  views  the  advantage  of  his  admirable 
style  and  academic  eloquence.  In  Glasgow  Stewart  boarded  in 
the  same  house  with  Archibald  Alison,  author  of  ihc  Essay  on 
Taste,  and  a  lasting  friendship  sprang  up  between  them.  After  a 
single  session  in  Glasgow,  Dugald  Stewart,  at  the  age  of  nineteen, 
was  summoned  by  his  father,  whose  health  was  beginning  to 
fail,  to  conduct  the  mathematical  classes  in  the  university  of 
Edinburgh.  After  acting  three  years  as  his  father's  substitute 
he  was  elected  professor  of  mathematics  in  conjunction  with 
him  in  1775.  Three  years  later  Adam  Ferguson  was  appointKHl 
secretary  to  the  commissioners  sent  out  to  the  American  colonies, 
and  at  his  urgent  request  Stewart  lectured  as  his  substitute.  Thus 
during  the  session  x  778-1779,  in  additioA  to  his  mathematical 
work,  he  delivered  an  original  course  of  lectures  on  morals. 
In  1783  he  married  Helen  Bannatyne,  who  died  in  1787,  leaving 
an  only  son,  Colonel  Matthew  Stewart.  In  1785  he  succeeded 
Ferguson  in  the  chair  of  moral  philosophy,  which  he  filled  for  a 
quarter  of  a  century  and  made  a  centre  of  intellectual  and  moral 
influence.  Young  men  were  attracted  by  his  reputation  from 
England,  and  even  from  the  Continent  and  America.  Among 
his  pupils  were  Sir  Walter  Scott,  Jeffrey,  Cockbum,  Francis 
Horner,  Sydney  Smith,  Lord  Brougham,  Dr  Thomas  Brown, 
James  Mill,  Sir  James  Mackintosh  and  Sir  Archibald  Alison. 
The  course  on  moral  philosophy  embraced,  besides  ethics  proper, 
lectures  on  political  philosophy  or  the  theory  of  government,  and 
from  1800  onwards  a  separate  course  of  lectures  was  delivered 
on  political  economy,  then  almost  unknown  as  a  science  to  the 
general  public.  Stewart's  enlightened  political  teaching  was 
sufficient,  in  the  times  of  reaction  succeeding  the  French  Revolu- 
tion, to  draw  upon  him  the  undeserved  suspicion  of  disaffection 
to  the  constitution.  The  summers  of  1788  and  1789  he  spent  in 
France,  where  he  met  Suard,  Deg^rando,  Raynal,  and  learned 
to  sympathize  with  the  revolutionary  movement. 

In  1790  Stewart  married  a  second  time.  Miss  Cranstoun, 
who  became  his  wife,  was  a  lady  of  birth  and  accomplishments, 
and  he  was  in  the  habit  of  submitting  to  her  criticism  whatever 
he  wrote.  A  son  and  a  daughter  were  the  issue  of  this  marriage. 
The  death  of  the  former  in  1809  was  a  severe  blow  to  his  father, 
and  was  the  immediate  cause  of  his  retirement  from  the  active 
duties  of  his  chair.  Before  that,  however,  Stewart  had  not  been 
idle  as  an  author.  As  a  student  in  Glasgow  he  wrote  an  essay  on 
Dreaming.  In  1 793  he  published  the  first  volume  of  the  EiemetUs 
of  ike  Philosophy  of  the  Human  Mind;  the  second  volume 
appeared  in  1814,  and  the  third  not  till  1827.  In  1793  he 
printed  a  textbook,  Outlines  of  Moral  Philosophy,  which  went 
through  many  editions;  and  in  the  same  year  he  read  before 
the  Royal  Society  of  Edinburgh  his  account  of  the  Life  and 
WrUings  of  Adam  Smith.  Similar  memoirs  of  Robertson  the 
historian  and  of  Reid  were  afterwards  read  before  the  same  body 
and  appear  in  his  published  works.  In  1805  Stewart  published 
pamphlets  defending  Mr  (afterwards  Sir  John)  Leslie  against 
the  charges  of  unorthodoxy  made  by  the  presbytery  of  Edin* 
burgh.  In  x8o6  he  received  jn  lieu  of  a  pension  the  nominal 
office  of  the  writership  of  the  Edinburgh  Gazette^  with  a  salary  of 
£300.  When  the  shock  of  his  son's  death  incapacitated  him 
from  lecturing  during  the  session  of  1809-1810,  his  place  was 
taken,  at  his  own  request,  by  Dr  Thomas  Brown,  who  in  18 10 
was  appointed  conjoint  professor.  On  the  death  of  Brown  in 
1820  Stewart  retired  altogether  from  the  professorship,  which 
was  conferred  upon  John  Wilson,  better  known  as  '*  Christopher 
North."  From  1809  onwards  Stewart  lived  mainly  at  Kinncil 
House,  Linlithgowshire,  which  was  placed  at  his  disposal 
by  the  duke  of  Hamilton.  In  1810  appeared  the  Philosophical 
Essays,  in  1814  the  second  volume  of  the  Elements,  in  1815 
the  first  part  and  in  1821  the  second  part  of  the  "  Disserta- 
tion "  written  for  the  Encyclopaedia  Britannica  "  Supplement," 
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entitled  "  A  General  View  of  the  Progress  of  Metaphysical, 

Ethical,  and  Political  Philosophy  since  the  Revival  of  Letters." 

In  1822  he  was  struck   with  paralysis,  but   recovered  a  fair 

degree  of  health,  sufficient  to  enable  him  to  resume  his  studies. 

In  1827  he  published  the  third  volume  of  the  Elements^  and 

in  1828,  a  few  weeks  before  his  death,  The  Philosophy  of  the 

Acltve  and  Moral  Poroers.     He    died    in    Edinburgh  on  the 

nth  of  June  1828.    A  monument  to  his  memory  was  erected 

on  Calton  Hill. 

Stewart's  philosophical  views  are  mainly  the  reproduction 

of  his  master  Reid  (for  his  ethical  views   see   Ethics).     He 

upheld    Reid's    psychological    method    and    expounded   the 

"common-sense"  doctrine,  which  was  attacked  by  the  two 

Mill^.    Unconsciously,  however,  he  fell  away  from  the  pure 

Scottish  tradition  and  made   concessions  both   to    moderate 

empiricism  and  to  the  French  ideologists  (Laromiguiire,  Gibanis 

and  Destutt  de  Tracy).    It  is  important  to  notice  the  energy 

of  his  declaration  against  the  argument  of  ontology,  and  also 

against  Condillac's  sensationaJisoL    Kant,  he   confessed,    he 

could    not     understand.     Perhaps   his    most   valuable    and 

original  work  is  his  theory  of  taste  in  the  Philosophical  Essays, 

But  his  reputation  rests  rather  on  his  inspiring  doquence  and 

the  beauty  of  his  style  than  on  original  work. 

Stewart's  works  were  edited  in  1 1  vols.  (1854-18^8)  bv  Sir  William 
Hamilton  and  completed  with  a  memoir  by  John  Vcitch.  Matthew 
Stewart  (his  eldest  son)  wrote  a  life  in  A  nnuai  Biography  and  Obituary 
(1829),  republished  privately  in  1838.  For  his  philosophy  see 
McCosh,  ScoUish  Phuesopky  (1875),  pp.  16^173:  A.  Bain,  Mtntal 
Science,  pp.  ao8,  313  and  app.  29,  65,  88,  89;  Moral  Science,  pp.  639 
acq.;  Sir  L.  Stephen.  English  rhoughi  in  the  XV U  1th  Century. 

STEWART,  SIR  HERBERT  (1843-1885),  British  soldier, 
eldest  son  of  the  Rev.  Edward  Stewart,  was  bom  on  the  30th  of 
June  1843  at  Sparsholt,  Hampshire.  He  was  educated  at 
Winchester  and  entered  the  army  in  1863.  After  serving  in 
India  with  his  regiment  (37th  Foot)  he  returned  to  England 
in  1873,  having  exchanged  into  the  3rd  Dragoon  Guards.    In 

1877  he  entered  the  staff  college  and  also  the  Inner  Temple.    In 

1878  he  was  sent  out  to  South  Africa,  served  in  the  Zulu  War 
and  against  SikukunL  As  chief  staff  officer  under  Sir  G. 
Pomeroy  Colley  he  was  present  at  Majuba  (Feb.  27,  188 1), 
where  he  was  made  prisoner  by  a  Boer  patrol  and  detained 
until  the  end  of  March.  In  August  1882  he  was  placed  on  the 
staff  of  the  cavalry  division  in  Egypt.  After  Td-el-Kebir 
(Sept.  13,  1882)  he  headed  a  brilliant  advance  upon  Cairo,  and 
took  possession  of  the  town  and  citadel.  He  was  three  times 
mentioned  in  despatches,  and  made  a  brevet-colonel,  C.B.,  and 
aide-de-camp  to  the  queen.  In  January  1884  he  was  sent  to 
Suakin  in  command  of  the  cavalry  under  Sir  Gerald  Graham,  and 
took  part  as  brigadier  in  the  actions  from  £1  Tcb  to  the  advance 
on  Tamaneb.  His  services  were  recognized  by  the  honour  of 
K.C.B.,  and  he  was  assistant  adjutant  and  Q.M.G.  in  the  south- 
eastern district  in  England  from  April  to  September  1884.  He 
then  joined  the  expedition  for  the  reh'ef  of  Khartum,  and  in 
December,  when  news  from  Gordon  decided  Lord  Wolseley  to 
send  a  column  across  the  desert  of  Metemma,  Stewart  was 
entrusted  with  the  command.  On  the  i6th  of  January  1885, 
he  found  the  enemy  in  force  near  the  wells  of  Abu  Klea,  and 
brilliantly  repulsed  their  fierce  charge  on  the  following  morning. 
Leaving  the  wounded  under  guard,  the  column  moved  forward 
on  the  1 8th  through  bushy  country  towards  Metemma,  23  m.  off. 
Meanwhile  the  enemy  continued  their  attacks,  and  on  the  morn- 
ing of  the  X9th  Stewart  was  wounded  and  obliged  to  hand  over 
the  command  to  Sir  Charles  Wilson.  He  lingered  for  nearly  a 
month,  living  long  enough  to  hear  of  his  promotion  to  the  rank 
of  major-general  "  for  distinguished  service  in  the  field."  He 
died  on  the  way  back  from  Khartum  to  Korti  on  the  i6th  of 
February,  and  was  buried  near  the  wells  of  JakduL  In  the 
telegram  reporting  his  death  Lord  Wolseley  summed  up  his 
character  and  career  in  the  words:  "  No  braver  soldier  or  more 
brilliant  leader  of  men  ever  wore  the  Queen's  uniform." 

STEWART,  J.  (? JAMES),  of  Baldynneis  {fi.  1590),  Scottish 
verse  writer,  is  known  as  the  translator  of  Ariosto's  Orlando 
Purioso.    The  work  is  an  abridgment  in  twelve  cantos  and  ioi 


the  historical  interest  of  having  preceded  Sir  John  Hariai^oo  s 
translation  (1591).  The  volume  containing  this  veruon  and 
other  poems  (of  indifferent  quality)  is  preserved  in  the  Advo- 
cates' Library,  Edinburgh.  It  bears  the  title  Aue  Abbrrgeme^ 
of  Roland  Pvriovs,  Iranslait  otl  of  Aroist:  t^gitker  viik  sym 
Rapsodies  of  the  Avthor*s  yovtkfvtl  braiue,  end  laa  ane  Scherjiui 
ei9t  of  trew  FdicUie;  composit  in  Scotis  wuHer  be  J.  Siewart  ei 
Baldynneis.  This  MS.  appears  to  be  the  original  vfakh  vas 
once  in  the  possession  of  James  VI.  Extracts  are  printed  iz 
Irving's  History  of  Scotish  Poetry  (1861). 

STEWART,  JOHN  (1749-1822),  British  traveller,  vas  borr 
in  London  of  humble  parentage.  After  an  unruly  cmreer  at 
school  he  entered  the  service  of  the  East  India  Corapuvy  at 
Madras  in  1763,  but  he  threw  up  his  position  about  two  yean 
later  and  became  interpreter  to  Hyder  Ali,  afterwards  lervizf 
as  a  general  in  his  army;  subsequently  he  served  the  nabob  cf 
Arcot,  whose  chief  minister  he  became.  Having  enrkbef: 
himself  in  this  capacity,  he  began  a  series  of  travels  throcgt 
India,  Persia,  Ethic^ia  and  Abyssinia,  which  earned  hiio  the 
nickname  Of  "  Walking  Stewart."  About  1783  be  feturaed  to 
Europe,  where  be  cut  a  curious  figure  by  wearing  Armenian  dres&. 
He  crossed  over  to  America  in  1791  and  had  various  ndvoitxsTes, 
but  soon  came  back  to  Europe,  and  made  the  acquaxntaj^e 
of  Wordsworth  in  Paris  and  later  of  De  Quinc^  in  Bath.  Be- 
coming short  of  money,  he  again  went  to  America,  whee  ^< 
supported  himself  by  lecturing.  Having  returned  to  Eurcp-e, 
Stewart's  fortunes  b<^n  to  mend.  In  1813  a  daim  he  had  ua-le 
against  the  nabob  of  Arcot  was  settled  by  the  East  India  Cosa- 
pany  for  £10,000,  and  he  took  rooms  in  London  and  xiiied 
down  to  enjoy  life,  airing  his  <^inions  on  literature  and  an. 
He  died  on  the  30th  of  February  1822.  De  Quincey  (lee 
Collected  WritittgSt  1890,  vol.  iil.)  gives  various  partic&krs 
of  him. 

STEWART,  JULIUS  L  (185s-  ),  American  artist,  wss 
bom  at  Philadelphia  on  the  6th  of  September  185$.  Hi5 
father,  William  Hood  Stewart,  was  a  distinguished  ocdlcdor  ef 
the  fine  arts,  an  early  patron  of  Fortuny  and  the  BarbisoB 
artists,  and  lived  in  Paris  during  the  latter  part  of  hb  bfe. 
The  son  was  a  pupil  of  J.  L.  Gir6me,  at  the  Creole  des  Beaax 
Arts,  and  of  Raymondo  de  Madrazo.  Among  his  Driadptl 
paintings  are  "The  Hunt  Ball."  Essex  Club.  Newark,  Nev 
Jersey;  "  Full  Speed,"  in  James  Gordon  Bennett's  Goifectio^; 
"  Five  o'clock  Tea,"  and  "  Court  in  Cairo." 

STEWART,  WILLIAM  (c.  1480-c.  15S0),  Scottish  poet  acd 
translator,  descendant  of  one  of  the  iU^timaiesonsof  Alezafi-der 
Stewart,  earl  of  Buchan,  the  "  Wolf  of  Badenoch,"  was  a  metcbcr 
of  the  university  of  St  Andrews.  He  was  in  orders,  aad  a 
hanger-on  at  the  court  of  James  V.  The  last  entry  of  the  pay- 
ment of  a  pension  of  £40  appears  in  the  accounts  of  1 54 1-  Ke 
was  known  as  a  poet  in  his  own  day:  Lyndsay  and  Rc^ci 
refer  to  him.  Portions  of  his  minor  verse  are  preserved  ia  the 
Bannatyne  and  Maitland  Folio  MSS.  His  chief  vork  is  a 
metrical  translation  of  Hector  Boece's  History,  in  obedience  to 
the  command  of  James  V.,  who  oitrusted  Bdknden  w^  ss 
translation  into  Scots  prose. 

Stewart's  vernon  remained  in  MS.  till  1858.  when  it  n^sefted  bv 
W.  Tumbull  for  the  "  Rolls  Series  "  (3  vols.).  The  MSw  is  ao*  ^ 
the  library  of  the  university  <rf  Cambridge. 

STEWART,  SIR  WILUAM  (c.  lUo-c.  1605),  SaxuA 
politician,  began  life  as  a  soldier  in  the  N^heriands,  wfe^v 
he  became  a  colonel  and  entered  into  oonununicatsocs  ^Ah 
Lord  Burghley  on  the  progress  of  affairs  In  the  year  X5S3  be 
was  in  Scotland,  wh«e  James  VI.  made  him  cafAain  of  bs 
guard.  Having  visited  the  English  court  in  the  king's  xateresi 
in  Z583,  Stewart  helped  to  free  James  ixom  William  RulhvcK. 
earl  of  Gowrie,  and  to  restore  Jxunes  Stewart,  earl  of  Ansa. 
to  power;  he  was  made  a  privy  ooundUor  and  for  a  xis* 
assisted  Arran  to  govern  Scotland.  In  1584  he  captcscd 
Gowrie  at  Dundee.  In  2585  he  and  Arran  lost  their  power,  aad 
Stewart  went  to  Denmark  and  France  on  secret  errands  for  the 

I  king.    He  commanded  the  ships  which  conveyed  James  and  hs 

1  bride  Anne  from  Denmark  in  1590^  and  the 
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on  an  embassy  to  the  German  princes.  Twice  he  went  on  missions 
to  the  Netherlands,  and  in  1594  he  was  knighted  and  was  given 
lands  at  Houston.  He  died  before  1606.  His  only  son,  Frederick 
(c.  1590-1625),  who  was  created  a  peer  as  Lord  Pittenweem  in 
1609,  died  childless  in  December  2625. 

Sir  William  Stewart  of  Houston  is  often  confused  with  Sir  William 
Stewart  of  Monkton  (d.  1588),  a  brother  of  James  Stewart,  earl  of 
Arran.  who  was  killed  in  a  fight  in  Edinburgh  in  July  1588,  and  also 
with  Sir  William  Stewart  of  Caverstoun. 

STEWARTON,  a  municipal  and  police  buigh,  in  the  Canning* 
ham  district  of  Ayrshire,  Scotland.  Pop.  (1901),  2858.  It  is 
situated  on  Annick  Water,  19  m.  S.W.  of  Glasgow  by  the 
Glasgow  &  South-Western  railway.  The  town  lies  in  a  fine 
agricultural  district,  famed  for  its  dairy  produce.  Two  cattle 
and  two  horse  fairs  are  held  yearly;  at  the  October  cattle  fair 
there  is  the  la^st  show  of  Ayrshire  dairy  stock  in  Scotland. 
About  3  m.  north  by  west  is  Dunlop  (pop.  475),  which  gave  its 
name  to  a  cheese  that  at  one  time  commanded  a  large  market. 

STBYN,  MARTINUS  THBUNIS  (1857-  ),  last  president 
of  the  Orange  Free  State,  was  bom  at  Winbuig  in  that  state 
on  the  2nd  of  October  1857.  He  was  a  student  in  Holland  and 
later  in  England  at  the  Inner  Temple,  and  was  called  to  the 
English  bar  in  November  1882.  After  his  return  to  South  Africa 
be  practised  as  a  barrister  at  Bloemfontetn,  and  in  1889  was 
appointed  state  attorney  of  the  Free  State.  A  few  months 
afterwards  he  became  second  puisne  judge,  and  in  1893  first 
puisne  judge  ol  the  high  court.  His  decisions  won  him  a 
reputation  for  ability  and  sound  judgment.  In  1895,  upon  the 
resignation  of  President  F.  W.  Reitz,  Steyn  was  the  candidate 
of  the  pan-Dutch  party  for  the  vacant  post.  The  election 
resulted  (February  1896)  in  a  decisive  victory  for  Steyn.  As 
president  he  linked  the  fortunes  of  his  state  with  those  of  the 
Transvaal,  a  poh'cy  which  led  to  the  extinction  of  the  republic. 
After  the  occupation  of  Bloemfontein  by  Lord  Roberts  Steyn 
wandered  about  South  Africa,  carrying  on  a  semblance  of 
government,  and  on  occasion  taking  charge  of  military  operations. 
More  than  once  he  narrowly  escaped  capture.  Regarded  as  one 
of  the  most  irrecondkble  of  the  Boer  leaders,  he  took  part, 
however,  in  the  preliminary  peace  negotiations  at  Klerksdorp 
in  April  1902,  but  was  prevented  by  illness  from  signing  the 
instrument  of  surrender  at  Pretoria  on  the  31st  of  May.  At 
that  date  he  was  suffering  from  locomotor  ataxy,  brought  on 
by  his  constant  exertions;  and  in  the  July  following  he  sailed  for 
Europe,  where  he  remained  until  the  autumn  of  1904.  He  then 
took  the  oath  of  allegiance  to  the  British  crown,  and  returning 
to  South  Africa  partially  restored  to  health  resumed  an  active 
participation  in  politics.  In  1908-1909  he  was  vice-president 
of  the  Closer  Union  Convention,  where  he  was  distinguished  for 
his  statesmanlike  and  conciliatory  attitude,  while  maintaining 
the  rights  of  the  Dutch  community. 

STEYNINO,  a  smaU  market  town  in  the  mid  pariiamentary 
division  of  Sussex,  England,  io|  m.  W.N.W.  of  Brighton  by 
Ihe  London,  Brighton  &  South  Coast  railway.  Pop.  (1901), 
1705.  The  church  of  St  Andrew  retains  a  very  fine  series 
of  Norman  pier<arches  in  the  nave.  Some  picturesque  old 
houses  remain  in  the  town.  Brewing  and  the  manufacture  of 
parchment  are  carried  on. 

•  The  Anglo-Saxon  church  of  Sleyning  (Stoeningas,  Stoeningum, 
Staninges,  Stenygcs,  Stenyng)  mentioned  in  Domesday  is  attri- 
buted to  St  Cuthman,  who  is  said  to  have  settled  here  before  the 
9th  century,  and  whose  shrine  became  a  resort  for  pilgrims. 
The  later  prosperity  of  the  town  was  due  to  its  harbour.  Alfred 
bequeathed  Steyning  to  his  nephew,  but  it  evidently  reverted 
to  the  Crown,  as  it  was  granted  by  Edward  the  Confessor  to  the 
abbot  and  convent  of  F^mp,  with  whom  it  remained  until  the 
15th  century.  By  1086  Steyning  was  a  thriving  port.  It  had 
a  market,  a  mint  and  two  churches,  and  the  borough  contained 
X23  burgages.  The  decay  of  the  town  began  in  the  14th  century 
owing  to  the  recession  of  the  sea,  and  it  received  another  blow  in 
the  suppression  of  its  priory  by  Henry  IV.  It  was  afterwards 
granted  to  the  abbey  of  Sion,  which  held  it  until  the  dissolution. 
From  the  reign  of  Edward  IV.  to  that  of  Richard  III.  there  is 


evidence  that  the  town  was  governed  by  a  bailiff  elected  annually 
in  the  borough-court.  Steyning  returned  two  representatives 
to  parliament  from  1298  until  it  was  disfranchised  in  1832.  In 
the  Z4th  century  the  abbot  of  Fecamp  held  weekly  markets  in 
the  borough  on  Wednesdays  and  Saturdays,  and  fairs  at  the 
Nativity  of  the  Virgin  and  the  Feast  of  St  Michael,  by  prescriptive 
right.  The  present  market  day  is  Wednesday,  for  stock,  and  a 
cattle  fair  is  held  on  the  nth  of  October. 

STBTR,  or  Stexek,  a  town  in  Upper  Austria,  28  m.  S.E.  of 
Linz  by  rail.  Pop.  (1900),  17,592.  It  is  situated  at  the  confluence 
of  the  Steyr  with  the  Enns,  and  on  an  eminence  rises  the  castle 
of  the  princes  of  Lamberg,  dating  from  the  loth  century.  The 
parish  church  is  in  Gothic  style  and  was  built  in  1443- 1522. 
Steyr  is  the  chief  centre  of  the  steel  and  iron  industry  of  Upper 
Austria.  The  rifle  factory,  founded  in  1830  by  Josef  Wemdl, 
is  the  largest  in  Austria,  and  since  1882  it  has  added  the  manu- 
facture of  bicycles  and  electrical  plant.  It  is  the  birthplace  of 
the  poet  Alois  Blumauer  (i 755-1 798).  Steyr  was  founded  at  the 
end  of  the  loth  century  and  was  the  capital  of  a  countship,  fir&t 
belonging  to  Styria,  but  annexed  to  Austria  in  1x92. 

STIBNITE*  a  mineral  consisting  of  antimony  sulphide,  SbxSs,' 
occurring  as  bladed  or  adcular  orthorhombic  crystals;  an 
important  ore  of  antimony.  It  was  mentioned  by  Dioscorides 
and  Pliny  under  the  names  stimmit  stibi  and  platyopktkalmon 
(r\aTv6^0a\iuar);  the  last  name  refers  to  the  use  which  the 
andents  made  of  the  powdered  mineral  for  darkening  the  eye- 
brows to  increase  the  apparent  size  of  the  eyes.  Antiroonite 
is  a  name  in  common  use  for  this  species.  The  crystab  are 
prismatic  in  habit,  deeply  furrowed  longitudinally,  and  usually 
terminated  by  acute  pyramidal  planes.  There  is  a  perfect 
cleavage  (010)  parallel  to  the  length  of  the  crystals,  and  the 
basal  plane  (oox)  is  a  plane  of  gliding;  the  latter  gives  rise  to  very 
characteristic  transverse  striations  or  nicks  on  the  cleavage 
surfaces  of  crystals  which  have  been  bent.  The  colour  is  lead- 
grey,  and  the  lustre  metaUic  and  brilliant:  crystals  become  dull 
on  prolonged  exposure  to  light.  Qeavage  flakes  of  extreme 
thinness  transmit  a  small  amount  of  red  light,  but  are  more 
transparent  for  heat  rays.  The  mineral  is  quite  soft  (H.->2), 
and  has  a  specific  gravity  of  4*6.  Stibnite  occurs  with  quartz  in 
beds  and  veins  in  gneisses  and  schists,  or  with  blende,  galena,  &c., 
in  metalliferous  veins.  Magnificent  groups  of  brilliant  crystals, 
up  to  20  in.  in  length,  are  abundant  in  the  extensive  anti- 
mony mine  of  Ichinokawa,  province  of  lyo,  Japan.  Large,  but 
dull,  crystals  have  also  been  found  at  Lubilhac  in  Haute-Loire, 
France.  Prismatic  and  adcular  crystals  often  penetrating 
tabular  crystals  of  barytes,  are  common  at  Fels5b&nya  near 
Magy-B&nya  and  Kremnitz  in  Hungary.  (L.  J.  S.) 

STICHOMETRY,  a  term  applied  properly  to  the  measurement 
(jtkrpov)  of  ancient  texts  by  arixoc  (lit.  "  rows  ")  or  verses  of  a 
fixed  standard  length.  It  was  the  custom  of  the  Greeks  and 
Romans  to  estimate  the  length  of  their  literary  works  by  measured 
lines.  In  poetical  works  the  number  of  metrical  verses  was 
computed;  in  prose  works  a  standard  line  had  to  be  taken,  for 
no  two  scribes  would  naturally  write  lines  of  the  same  length. 
On  the  authority  of  Galen  {de  Placit.  Hipp,  ct  Plat.  viii.  1)  we 
learn  that  the  unit  of  measurement  among  the  Greeks  was  the 
average  Homeric  line,  consisting  of  about  36  letters,  or  16 
syllables.  The  lines  so  measured  were  called  crrf xot  or  tmi.  The 
practice  of  thus  computing  the  length  of  a  work  can  be  traced 
back  to  the  4th  century  B.C.  in  the  boast  of  Theopompus  that 
he  had  written  more  hnn  than  any  other  writer.  The  number 
of  such  crrixot  or  tmi  contained  in  a  papyrus  roll  was  recorded 
at  the  end  of  the  work;  and  at  the  end  of  a  large  work  extending 
to  several  rolls  the  grand  total  was  given.  The  object  of  such 
stichometrical  calculations  was  a  commercial  one,  viz.  to  assess 
the  pay  of  the  scribe  and  the  market  value  of  the  MS.  Calli- 
machus,  when  he  drew  up  his  catalogue  of  the  Alexandrian 
libraries  in  the  3rd  century  B.C.,  registered  the  total  of  the  crrtxot 
in  each  work.  Although  he  is  generally  lauded  for  thus  carefully 
recording  the  numbers  and  setting  an  example  to  all  who  should 
follow  him,  it  has  been  suggested  that  this  very  act  was  the  cause 
of  their  general  disappearance  from  MSS.,  for  that,  when  his 
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idvaxes  were  published,  scribes  evidently  .  thought  it  was 
needless  to  repeat  what  could  be  found  there;  and  thus  it  is 
that  so  few  MSS.  have  descended  to  us  which  are  marked  in  this 
way.  A  more  natural  reason  for  the  scarcity  of  such  details  is 
that  scribes  and  booksellers  suppressed  them  in  order  to  impose 
upon  their  customers. 

The  application  of  the  system  to  Latin  MSS.  was  fully  recog- 
nized. The  unit  of  measurement  was  the  average  Virgilian  line. 
This  is  recorded  in  an  interesting  memorandum  written  in 
the  4th  century,  found  in  a  MS.  in  the  PhiUipps  Library  at 
Cheltenham,  containing  a  computation  of  the  crlxoi  in  the 
books  of  the  Bible  and  the  works  of  Cyprian.  The  writer  states 
that  in  the  city  of  Rome  it  had  become  the  practice  not  to  record 
the  number  of  verses  in  the  MSS.,  and  that  elsewhere  also,  for 
greed  of  gain,  the  numbers  were  suppressed.  Therefore  he  has 
made  a  calculation  of  the  contents  of  the  text  under  his  hand 
and  has  appended  to  the  several  books  the  number  of  Virgilian 
hexameters  which  would  represent  its  length.  The  rate  of  pay 
of  the  scribes  in  Diocletian's  reign  was  fixed  by  his  edict  de 
pretiis  rerum  venalium  at  25  denarii  for  too  crixoi  in  writing  of 
the  first  quality,  and  at  ao  denarii  for  the  second  quality;  what 
the  difference  was  between  the  two  qualities  does. not  appear. 

The  system  of  measurement  described  above  has  been  called 
"  total  stichometry,"  in  distinction  from  "  partial  stichomctry," 
which  was  the  calculation  and  marking  off  in  the  margins  of  the 
vtIxoi  from  point  to  point,  iust  as  we  mark  off  the  lines  in  a  poem 
at  convenient  intervals  ana  number  the  verses  of  the  chapters  of 
the  Bible.  This  method  was  for  convenience  of  literary  reference. 
Instances  of  such  "  partial  stichometry  "  are  not  very  numerous 
among  existing  MSS.,  but  they  are  sufficient  to  show  that  the  system 
was  in  vogue.  In  the^  Bankes  Homer  in  the  British  Museum  the 
verses  are  numbered  in  the  margin  by  hundreds,  and  the  same 

Practice  was  followed  in  other  Homeric  papyri.  In  the  Ambrosian 
entateuch  of  the  5th  century  at  Milan  the  book  of  Deuteronomy 
is  likewise  numbered  at  every  hundredth  vrlxot.  Euthallus,  a  deacon 
of  Alexandria  of  the  Sth  century,  marked  the  <rr£xot  of  the  Pauline 
epistles  by  fifties.  In  the  Codex  Urbinus  of  Isocrates,  and  in  the 
Clarke  Plato  of  a.d.  888,  at  Oxford,  there  are  indications  of  partial 
stichometry. 

There  was  also  in  use  in  biblical  texts  and  in  rhetorical  works  a 
stichometrical  system  different  from  that  described  above,  in  which 
the  orlxoi',  as  we  have  seen,^  were  lines  of  measurement  or  spa^e- 
lines.  This  other  system,  which  is  more  correctly  entitled  colometry 
(see  Manuscript),  consisted  in  the  division  or  breaking  up  of  the 
text  into  short  sentences  or  lines  according  to  the  sense,  with  a  view 
to  a  better  understanding  of  the  meaning  and  a  better  delivery  in 
public  reading.  The  Psalms,  Proverbs  and  other  poetical  books 
were  anciently  thus  written,  and  hence  received  the  title  of  filffKot 
orixhP*»*  or  vTtxnp«^^i  and  it  was  on  the  same  plan  that  St  Jerome 
wrote,  first  the  books  of  the  prophets,  and  subsequently  all  the  Bible 
of  his  version,  per  cola  et  commata  "  quod  in  E)cmosthene  et  Tullio 
solet  fieri."  In  the  Greek  Testament  also  Euthalius,  in  the  5th 
century,  introduced  the  method  of  writing  arix^^t  as  he  termed 
it,  into  the  Pauline  and  Catholic  epistles  and  the  Acts.  The  sur- 
viving MSS.  which  contain  the  text  written  in  short  sentences  show 
by  the  diversity  of  the  latter  that  the  rhythmical  sentences  or  lines 
of  sense  were  differently  calculated  by  different  writers;  but  the 
original  arran^ment  of  St  Jerome  is  thought  to  be  represented  in 
the  Codex  Amiatinus  at  Florence,  and  that  of  Euthalius  m  the  Codex 
Claromontanus  at  Paris.  With  regard  to  St  Jerome's  reference  to 
the  division^er  cola  et  commata  ofthe  rhetorical  works  of  Demos- 
thenes and  Cicero,  it  should  be  noticed  that  there  are  still  in  exis- 
tence MSS.  of  works  of  the  latter  in  which  the  text  is  thus  written, 
one  of  them  being  a  volume  of  the  Tusculans  and  the  De  senectute 
in  the  Biblioth6quc  Nationale  at  Paris.  The  same  arrangement  of 
the  text  of  the  orations  of  Demosthenes  is  also  mentioned  by  the 
rhetoricians  of  the  5th  and  subsequent  centuries. 

Authorities. — C.  Graux  in  Revue  de  phUolojne  (1878),  ii.  97;  T. 
Mommsen  in  Hermes,  xxi.  142;  W.  Sanday  in  Studta  biblica  (1891), 
lit.  217:  J.  Rendel  Harris,  Sttckometry  (1893).  (E.  M.  T.) 

STICKfi,  a  game  pbyed  in  an  enclosed  court,  taking  its  name 
from  "  sphairistik6,"  the  parent  of  lawn-tennis.  The  implements 
are  an  ordinary  lawn-tennis  racket  and  lawn-tennis  balls  not 
covered  with  flannd.  The  walls  of  the  court  may  be  made  of 
wood,  cement  or  brick  to  the  height  of  9  or  xo  ft.,  with  netting 
above — ^unless  the  court  is  roofed — to  prevent  the  balls  from  going 
out:  the  floor  may  be  of  wood,  cement  or  asphalt,  perfect  accuracy 
not  being  essential.  The  dimensions  of  the  court  are  78  ft.  by 
27  ft.;  it  is  bisected  longitudinally  by  a  painted  line,  laterally 
by  a  net  3  ft.  6  in.  high,  above  which  is  stretched  a  tape  8  ft. 
from  the  ground.    In  each  of  the  corners  a  9-ft.  square   (the 


"  service  "  court)  is  painted,  and  x8  ft.  from*  each  back  wi3 
lines  ("service"  lines)  are  drawn  across  the  breadth  of  the  court. 
The  rules  are  similar  to  those  of  lawn-teanis,  except  that  a  bsl 
can  only  be  "  out  of  court "  if  it  is  struck  over  the  walls. 

SnCK-INSECT,  the  name  given  to  certain  orthopieioB 
insects  of  the  family  Phasmidae,  of  extremdy  variable  form  asd 
size,  and  deriving  their  name  from  a  resemblance  to  the  brausha 
and  twigs  of  the  trees  in  which  they  live  and  feed.  The  rcscs;- 
blance  is  produced  by  the  great  length  and  slcnderpess  of  iH 
body  and  legs.  Protection  is  afforded  to  some  species,  hke 
Heteropteryx  grayi  from  Borneo,  by  sharp  thomlike  spkts 
The  anterior  wings,  when  present,  are  always  small;  but  ibe 
posterior  wings  are  sometimes  of  large  size  and  vefy  beaatiiiJT 
coloured.  The  colouring,  however,  b  only  visible  when  the  vicp 
are  expanded  and  in  use.  Many  species  are  wingless  at  all  aps. 
As  in  the  leaf-insects,  to  which  the  stick-insects  are  dataj 
allied,  the  egg-cases  are  very  similar  to  seeds.  Stick-insects  zre 
intolerant  of  cold,  and  attain  their  largest  size  and  greatest  pro- 
fusion  of  species  in  the  tropics,  one  West  African  species,  F^cfkus 
ccniauntSf  reaching  a  length  of  9  in.  Species  of  small  axe  m 
found  in  southern  Europe,  one  belonging  to  the  genus  BsnCas 
advancing  as  far  north  as  the  middle  of  France. 

STICKLEBACK,  the  name  applied  to  a  group  of  small  fishes 
{Gastrosteus)  which  inhabit  the  fresh  and  brackish  vatrrs  ss 
well  as  the  coasts  of  the  temperate  zone  of  the  northern  beni- 
sphere.  As  far  as  the  European  kinds  are  concerned,  all  ciav 
be  met  with  in  the  brackish  water  of  certain  littoral  districLa. 
The  majority  have  a  compressed  well-proportioned  body,  wbdi 
in  the  marine  species  is  of  a  more  elongate  form,  leading  to  the 
allied  group  of  flute-mouths  {Fisiulariidae),  which  are,  in  fact, 
gigantic  marine  sticklebacks.  Their  mouth  b  of  moderate  width. 
oblique,  and  armed  with  small  but  firmly  set  teeth.  The  bad 
b  almost  entirely  protected  by  hard  bone;  even  the  cheeks  Mst 
cuirassed  by  the  dilated  infraorbital  bones.  There  are  k> 
scales  developed  on  any  part  of  the  body,  but  a  aeries  of  hard 
and  large  scutes  protects  a  greater  or  lesser  portion  of  the  sides 
The  first  dorsal  fin  and  the  ventrab  are  transformed  into  poizlcvi 
formidable  spines,  and  joined  to  firm  bony  plates  of  the  csbio- 
skeleton.  With  regard  to  the  degree  in  which  thb  armatuir  is 
developed,  not  only  do  the  q>edes  differ  from  each  other,  but 
almost  every  species  shows  an  extraordinary  amoimt  <d  varia- 
tion.   About  ten  kinds  may  be  taken  to  be  specifically  distiact. 

So  faras  b  known  at  present,  all  sticklebacks  construct  a  nes: 
for  the  reception  of  the  spawn,  which  b  jeakmsly  guarded 
by  the  male  until  the  young  are  hatched,  which  event  takes 
place  in  from  ten  to  eighteen  days  after  oviposition.  He 
also  protects  them  for  the  first  few  days  of  their  existenoe. 

Sticklebacks  are  short-lived  animals;  they  are  said  to  reach  a:^ 
age  of  only  three  or  four  years;  yet  their  short  life,  at  least  that 
of  the  males,  is  full  of  excitement.  During  the  first  year  of  thrir 
existence,  before  the  breeding  season  Ix^ins,  they  live  in  ssnaH 
companies  in  still  poob  or  gently  flowing  brooks.  But  with  tht 
return  of  the  warmer  season  each  male  sdects  a  territory,  which 
he  fiercely  defends  against  all  comers,  especially  against  intrackTs 
of  hb  own  species  and  sex,  and  to  which  he  invites  all  fexnaks, 
until  the  nest  b  filled  with  ova.  At  thb  period  he  also  assun^es  1 
bridal  dress,  painted  with  blue  and  red  tints.  The  eggs  are  ci 
comparatively  large  size,  one  female  depositing  from  50  to  xoa 


Caslrosteus  aculeaius,  var.  noadmvcensis^  Three-^unol  Stickkhack. 

Of  the  species  known  not  one  has  so  wide  a  geographical  raage. 
and  has  so  well  been  studied,  as  the  common  British  thiee- 
spined  stickleback  {Gastrosteus  acuUatus).  It  b  found  evor- 
where  in  northern  and  central  Europe,  northern  Asia,  and  N(»th 
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Series.  Tfie  development  of  its  icutes  and  q>incs  varies 
szceedingly,  and  specimens  may  be  found  without  any  lateral 
Kutes  and  with  short  spines,  others  with  only  a  few  scutes  and 
moderately  sized  spines,  and  again  others  which  possess  a  com- 
plete row  of  scutes  from  the  head  to  the  caudal  fin,  and  in  which 
Lhe  fin-spines  are  twice  as  long  and  strong  as  in  other  varieties. 
Dn  the  whole,  the  smooth  varieties  are  more  numerous  in  southern 
than  in  northern  localities.  This  spedes  swarms  in  some  years  in 
;)rodigious  numbers;  in  Pennant's  time  amaring  shoals  appeared 
in  the  fens  of  Lincolnshire  every  seven  or  eight  years.  No 
instance  of  a  similar  increase  of  this  fish  has  been  obstfved  in  our 
time,  and  this  possibly  may  be  due  to  the  diminished  number  of 
suitable  breeding-places  in  consequence  of  the  introduction  of 
irttfidal  drainage.  This  spedes  usually  constructs  its  nest  on 
the  bottom,  excavating  a  hollow  in  which  a  bed  of  grass,  rootlets 
>r  fibres  is  prepared;  walls  are  then  raised,  and  the  whole  is 
roofed  over  with  the  like  material.  The  nest  is  an  inch  and 
more  in  diameter,  with  a  small  aperture  for  an  entrance. 

The  ten-spined  stickleback  {Gastrosteus  pungUius)  is  so  called 
from  the  number  of  spines  usually  composing  its  first  dorsal  fin, 
irhich,  however,  may  be  sometimes  reduced  to  eight  or  nine  or 
increased  to  eleven.  It  is  smaller  than  the  three-jq>ined  spedes, 
rarely  exceeding  a  in.  in  length.  Its  geographical  range  nearly 
winddes  with  that  of  the  other  species,  but  it  is  more  locally 
distributed,  and  its  range  in  northern  Asia  is  not  known.  Its 
nest  is  generally  placed  among  weeds  above  the  bottom  of  the 
neater.  Breeding  males  are  readily  recognised  at  a  distance  by 
the  intensely  black  colour  of  the  lower  parts  of  their  body. 

Both  these  species  are  extremely  voradous.  A  smaU  stickle* 
back  kept  in  an  aquarium  devoured,  in  'five  hours'  time,  74 
aewly-hatched  dace,  which  were  about  a  quarter  of  an  inch 
long.  Two  days  after  it  swallowed  6  a  and  would  probably 
bave  eaten  as  many  every  day  could  they  have  been  procured. 

The  sea-stickleback  {GastroUeus  spinachia  or  Spinachia  vul- 
garis) attains  to  a  length  of  7  in.,  and  is  armed  with  fifteen 
short  spines  on  the  back.  It  is  extremely  common  round  the 
British  coasts,  but  never  congregates  in  large  shoals.  At  smtable 
localities  of  the  coast  which  are  shdtered  from  the  waves  and 
svexgrown  with  seaweed,  eq>edally  in  rock-pools,  one  or  two 
males  establish  themselves  with  their  harems,  and  may  be 
observed  without  difficulty,  being  quite  as  fearless  as  their  fresh- 
water cousins.  Harbours  and  shallows  covered  with  ZosUra 
sre  likewise  favourite  haunts  of  this  spedes,  although  the  water 
may  be  brackish.  The  nest  is  always  firzniy  attached  to  aea- 
R'eed,  and  sometimes  suspended  from  an  over-hanging  frond. 
The  materials  are  bound  together  by  a  tough  white  thread'which 
is  formed  by  a  secretion  of  ^e  kidneys  of  the  male.  This  spedes 
inhabits  only  the  northepi  coasts  of  Europe. 

STIER,  RUDOLF  EWALD  (1800-1863)',  German  Protestant 
divine  and  mystic,  was  bom  at  Fraustadt  in  Posen  on  the  X7th 
of  March  x8oo.  He  studied  at  HaUe  and  Berlin,  fiist  law  and 
^terwards  theology;  and  he  continued  his  theological  studies 
later  at  the  pastoral  seminary  of  Wittenberg  In  2824  he  was 
made  professor  in  the  Missionary  Institute  at  BaseL  Afterwards 
be  held  pastorates  at  Frankleben  near  Merseburg  (1829)  and  at 
VVichlinghausen  in  the  Wupperthal  (1838).  In  1850  he  was 
appoiiited  superintendent  at  Schkeuditz,  and  in  1S59  at  Easleben. 
He  published  a  new  edition  of  Luther's  Catechism  and  a  trans- 
iation  of  the  Bible  based  on  that  of  Luther;  but  he  is  noted  chiefly 
for  his  thoughtful,  devotional  and  mystical  commentary  on  the 
A'ords  of  the  Lord  {Reden  des  Herm,  3  vols.,  1843;  3rd  ed.,  7  vols., 
1870-1874;  Eng.  trans.,  8  vols.,  1855-1858;  3  vols.,  1869).    He 

died  at  Eisleben  on  the  x6th  of  December  1862. 

His  other  works,  besides  commentaries  on  the  Psalms,  Second 
[saiah,  Proverbs,  Eph<*sians,  Hebrews,  Epistles  of  Tames  and  Jude, 
include :  Die  Reden  der  AposUl  (3  vols.,  1824-1830;  Eng.  trans.,  1869) 
ind  Die  Reden  der  Engel  in  der  heiHfien  Schnft  (1862).  Cf.  J.  P. 
Lacroix,  The  Life  of  R.  Stier  (New  York,  1874). 

STIFTER,  ADALBERT  (1805-1868),  Austrian  author,  was 
bom  at  Oberplan  in  Bohemia  on  the  23rd  of  October  1805,  the 
son  of  a  linen  weaver.  Having  studied  at  the  university  of 
V^ienna,  he  became  tutor  to  Richard,  eldest  son  of  Prince  Metter- 
oich,  and  obtained  in  1849  the  appointment  as  school  inspector 


with  the  title  of  ^chidral  in  Linz,  where  he  lived  until  his  death 

on  the  28th  of  January  z868.  As  early  as  1840  Stifter  had  made 

his  name  known  by  his  FeldUumenf  a  collection  of  charming 

little  sketches,  but  his  fame  chiefly  rests  upon  his  Studien  (1844- 

2851)  in  which  he  gathered  together  his  early  writings.    These 

sketches  of  scenery  and  rural  life  are  among  the  best  and  purest 

examples  of  German  prose.    Among  other  of  )  *8  works  may  be 

dted  BunU  Steine  (1853),  Nackstmrner  (1857),  Witiko  (1864- 

1867),  and  Briefe^  which  appeared  posthumously  in  1869. 

Stifter's  Sdmtliche  Wefke  wefe  published  in  17  vols,  in  1870. 
There  are  also  editions  of  selected  works  in  4  vols.  (1887}  ana  in 
6  vols.  (1899).  A  critical  edition  by  A.  Sauer  is  in  preparation. 
Stifter^s  letten  were  published  by  J.  Aprent  in  3  vols.  (1869).  See 
£.  Kuh,  Zwei  Dukter  Osterreichs  (1872);  K.  PrOll.  A,  SUfter,  der 
Dichter  des  B6hmerwaldes  (Voctrag,  1891);  J.  K.  Markas,  A.  Stifter 
(2nd  ed..  1879) .  A.  R.  Hein,  A.  Stifter  (1904) :  T.  Klaiber,  A,  SUfter 
(190S) ,  W.  Kosch,  A,  Sttfter  wtd  die  Romantik  (1905). 

SnOAND  (d.  X072),  archbishop  of  Canterbury,  is  nxst  men- 
tlonedin  Z020.  He  was  then  chaplain  to  Canute  and  afterwards 
to  his  son,  Harold  Harefoot,  and  after  the  death  of  the  former 
king  appears  to  have  acted  as  the  chief  adviser  of  his  widow, 
Emma.  In  1043  he  was  consecrated  bishop  of  1^1m^^l^n^  and  in 
Z047  wsis  translated  to  Winchester;  he  supported  Eari  Godwine 
in  Us  quarrel  with  EdwLrd  the  Confessor,  and  in  1052  arranged 
the  peace  between  the  earl  and  the  king.  In  this  year  the  arch- 
bishop of  Canterbury,  Robert  of  Jumi^es,  having  been  outlawed 
and  driven  from  EngUnd,  Stigand  was  ^>pointed  to  the  arch- 
bishopric; but,  regarding  Robert  as  the  rightful  archbishop. 
Pope  Leo  DC  and  his  two  successors  refused  to  recognize  him. 
In  1058,  however,  Benedict  X.  gave  him  the  pall,  but  this  pope 
was  deposed  in  the  following  year.  Stigand  is  said  by  Norman 
writers  to  have  crowned  Hsirold  in  January  1066;  but  it  is  now 
probable  that  this  ceremony  was  performed  by  Aldred,  arch- 
bishop of  York.  Stigand  submitted  to  William,  and  assisted  at 
his  coronation.  But  the  Conqueror  was  anxious  to  get  rid  of 
him,  although  he  took  him  in  his  train  to  Normandy  In  Z067. 
In  1070  he  was  deposed  by  the  papal  legates  and  was  imprisoned 
at  Winchester,  where  he  died,  probably  on  the  22nd  of  February 
X072.  Stigand  was  an  avaridous  man  and  a  great  pluralist, 
holding  the  bishopric  of  Winchester  after  he  became  archbishop 
of  Canterbury,  in  addition  to  several  abbeys. 

See  E.  A.  Freeman,  The  Norman  Conquest  (1870-1876),  vols,  u., 
ilL  and  iv. ;  and  J.  R.  Green,  The  Contjuest  of  England  (1899),  vol.  ii. 

STIQMATIZATION,  the  infliction  of  stigmata,  i.e.  marks 
tattooed  or  branded  on  the  person,  the  term  being  \ised  with 
specific  reference  to  the  supposed  supernatural  infliction  of 
wounds  like  those  of  Christ. 

An  andent  and  widespread  method  of  showing  tribal  con- 
nexion,  or  relation  to  tribal  deities,  was  by  marks  set  upon  the 
person;  thus  Herodotus,  in  describing  a  temple  of  Hercules  in 
Egypt  (ii«  1x3)1  says  that  it  is  not  lawful  to  aq>ture  runaway 
slaves  who  take  refuge  therein  if  they  recdve  certain  marlcs 
on  their  bodies,  devoting  them  to  the  deity.'  Tlie  practice  is 
alluded  to  by  Paul  (Gal.  vi.  17)  in  the  words,  "  from  henceforth 
let  no  man  trouble  me,  for  I  bear  branded  on  my  body  the 
stigmata  of  Jesus";  and  some  writers  have  understood  the 
passage  as  referring  to  stlgmatization  in  the  modem  sense 
(MoUmus,  De  ktsioria^  ss.  imaginum  et  picturarum,  ed.  Paquot, 
ul-  43f  P'  3^5)*  Branding,  as  indicative  of  servitude,  was 
forbidden  by  Constantine: 

In  the  period  of  persecution  Christian  Toartyrs  were  sometimes 
branded  with  the  name  of  Christ  on  their  foreheads  (Pontius, 
"  De  vit.  S.  Cypriani,"  BiUiotk  veientm  patrum,  vol.  iii.  p.  472, 
S  vii.).  Wounds  of  this  sort  were  sometimes  self-inflicted  as  a 
disfigurement  by  nuns  for  their  protection,  as  in  the  case  of  St 
Ebba,  abbess  of  Coldingham  (see  Baronius,  Annales,  xv.  215, 
offii.  870,  also  Tert  De  vd.  virg.).  Some  Christians  likewise 
marked  themsdves  on  the  hands  or  arms  with  a  cross  or  the 
name  of  Christ  (Procopius,  In  EsaiaMf  ed.  Curterius,  p.  496), 
and  other  voluntary  mutilations  for  Christ's  sake  are  mentioned 
(Matt.  xix.  12;  Fortunatus,  Life  of  St  Rkadogund,  ed.  Migne, 
coL  508;  Palladius,  Lausiac  History,  cxii.;  Jerome's  Letter  to 
St  Eustockpumf  &c.). 
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InStFrudaaf  As^wchavctlieGnt  eumplc  of  the  alligFd 
miraculoui  iaHictioa  of  itigmatA.  (For  vx  wltI'"  Irutaoct 
pronounced  by  the  Church  to  be  ui  imposture  lee  Fleury, 
Silt.  Eal.  IxiviiL  |  56,  ann.  iiii.)     While  meditiling  on  the 

are  lold  by  his  bbgripbcn,  Thomu  of  CcIido  and  Bom 
that  (he  Lord  appealed  to  Ftands  as  a  sfraph  and  [ 
upon  bis  body  the  five  vouiids  o[  Cbiist;  of  these  we 
that  the  aide  wound  bJcd  occasianally,  though  Bonavenluca 
Cllli  it  a  acai,  and  the  wouoda  is  tlie  feet  had  the 
l»Dd  colour  of  nails  thrust  through.    Alter  his  deat] 


Alexander  IV.  and  othei  witnesses  declared  that  they  had  seen 
these  marks  both  before  and  alter  his  death  (Raynaldui,  od 
«■.  I2J5,  p.  37).  The  divinely  attaled  uoctily  of  tbcii 
foundei  gave  to  the  newly  etUbUsbed  ordei  of  Fitndicatis  a 
powerful  impulse,  »  that  they  Mon  equalled  and  tbieatoud 
to  overshadow  in  iaflueDCC  the  previously  founded  order  of 
St  Dominic. 

•  tbt  reputation  of  the  Iilter  order  wu,  however,  rimHaily 
taised  in  the  tieit  century  by  the  DCCurrcDce  of  the  une  wonder 
In  the  case  of  t.  listir  of  the  thin)  rule  ol  St  Dominic,  Catheiico 
Benincasa— belter  known  *a  St  Citberloe  of  Siena.  From  her 
biographer's  account  we  gather  that  she  ytn  lubject  to  hyttero- 
epileptic  attacks,  b  one  of  which,  wh^  ihe  wai  twenty-three 
yean  old,  the  received  the  firit  iligma  (see  v.  ijo).  In  spile 
of  her  gieit  reputation,  and  the  number  of  attesting  wiinessa, 
thia  occurrence  was  aot  universally  believed  in.  Pope  Siitua  IV. 
publitbed  a  hull  in  i4;j  ordering,  on  pain  of  anathema,  the 
erasure  of  stigmata  from  juctures  of  St  Catherine,  and  pro- 
hibiting all  eapressioni  of  belief  in  the  occurrence.  Pope 
Innocent  Vm.  similarly  legislated  "  ne  de  cactero  S.  Catherina 
cum  stigmatibuB  de^^ngatur;  neve  de  ejus  sligmatibus  fiat 
verhum,  aut  scrmo,  vd  praedicatio  od  toUeedara  oranem 
■""-I'l'  occasionem  "  (see  lefereacu  In  Raynaud,  Dt  Sliima- 
linm,  cap.  iL  t665).  In  the  years  which  followed  cases  ol 
stigmaliiatlon  occurred  thick  and  fast — now  a  FrancisciD,  now 
a  Dominican,  very  rarely  a  relijieuse  of  amther  order,  showing 
the  marks.  AlU^ether  about  uncty  Instanoi  are  on  record. 
of  which  eighteen  were  males  and  seventy.two  females.  (There 
are  about  thirty  other  cases  aometimes  included  in  the  catalogue, 
of  which  there  are  no  paniculan  recorded.)  Moat  ot  them 
ocmrred  among  residents  in  religious  houses,  after  the  austerities 
of  Lent,  usually  on  Good  Friday,  when  the  mind  was  intently 
baed  on  our  Lad's  Fasuon;  and  the  possibility  of  the  reception 
of  the  marks  was  constantly  before  the  eyes  and  thoughts  ol  the 
members  of  the  two  orders  to  which  St  Fiands  and  St  Catherine 
belonged.  Ihe  order  of  itLSIction  in  the  majority  of  cases  wu 
tint  of  the  crudfiiion,  the  Erst  token  Iieing  a  Iiloody  sweat, 
followed  by  the  coronation  with  tboTDS;  afterwards  the  hand 
and  foot  wounds  appear,  that  of  the  side  being  the  last  The 
grade  of  the  Infliction  varied  in  individual  cues,  and  they  may 
be  grouped  in  the  following  terits: — 
1.  Aa  ngardi  full  trigmatiation,  irilh  the  visible  productkni  ol 


of  St  Calhenw,  ouip) 
Domioka  de  Fandu; 
blacldih  (lev.  Tbey 
Nunmben  (d.  — 


rk  of  the  cr 

Ida  oi  Lou 

ippesfcd  aa  coloured  diclesi  in  Gertnic 
:144)  tbey  were  colouied  scan,  and,  as  in  tli 

= — '-rd  In  answer  to  prayer  aa  't»*v  ■■■n 

SiilEr  ISerona,  a  Fraud 


Is  fat  Marnret  E 
ibuig.inf).  In  E 


,  . .  :  «e  he*  lift,  Ai((.bu«,_illrt.  In,  Brigitta, 

tertiary  (1390),  and  aur>  in  Lidwina.    An  interniiwt 

dacribed  in  the  nukt  on  lohanna  della  Cmrx  al  Madrid  diu 


cdoured  dfcular  pab _..._,. .. 

vaniihed  on  Sundsy.  These  emitted  an  odour  c^  vialeu;  but  in 
Si««  ApoUcnua  of  Volalerra  Ihey  wen  fetid  while  she  lived.  Anicla 
della  Face  (i6u)  wu  (uUy  KigTaatiied  at  nine  ytsn  of  ue.  being 
even  marked  with  the  sponge  and  hyssop  on  the  rnouih;  while 

lC™*entd^a«auH.*wmulu3'lnW^ni:nh^r.  To  her 
in  viaioa  two  crowns  were  offered — one  of  flowen  and  nneof  Ihcms; 
she  ch«e  the  latter  and  immedlalely  waa  ■eiotd  with  violent  pein 

wu  invBtii^led  Iv  the  ef&ocn  oi  the  liiqiiidiinn.   The  itlgiiiilira- 


as  also  the  eDbiecl  <f  laniry,  ud  ■ 
per  a  refmsentaiiDa  d  the  iiHps 
n  her  bean.  Ok  a  poa-oiaRtB 
y  EVofeaorCailili  and  [>r  Sixdiia. 


impiHied  on  the  rieht  tide  of  the  organ  ( Vi 
bv  Salv.i™.  Rome,  1803}.    The  ca«  o 
Cologne,  is  Dotewwthy,  a 


foundaiaifrdndgeor crown wlhicnwuaibntci  _  _ 

In  Lucia  di  Nanu  (iM«l  the  marks  were  vaii^  as  iher  *1»  m 
on  Kaer  Maria  di  STDominico.  On  the  body  of  St  Manam  d 
!  mcmata  were  found  (leali  and  dear  wben  her  bodr  wa 
ne  time  after  ba  death  for  traniionaliaa  to  Ptatnit 
ilised  petsnas  wen  Elisabeth  vm  Spalbeck.  a  Cue. 
:alela.  a  Fdck  Clare :  Matilda  vm  Stana :  MartBTEl  Bmck 
i(IJ«):MariaRaiilalCliioa(I»ai)iCacbaRiia  U=i- 
>eth  Reith  of  Allgau;  Slirra  ni  Hamm  in  WcsiiCiii. 
of  Ihe  iBcamation  at  Pgntoin ;  Anbangela  Tardm  ia 
Calharina  Ricci  in  Flerens  (ij9a);aitd  JaaanaHai^ 
„   ..™   _.   ..  r.       -    .     [J.  ,^^y  „p^  wh™al!^e 

_ "  ."E 

Sccphania  Sonclnaa,  a  Franciacan;  aster 
and  Joanna  Rodriiuei.  a  Poor  Clare.  If 
de  Valenaa.  a  tetury  ol  St  Dominic  (16( 
(d.  i6iq1  the  pain  wu  chiefly  that  of  the 


ofV^; 


c2S 


-:  viHhIe  aa  tbc  body, 

while  Dtben  were  abaent  or  only  iubjeetivelv  indicated  by  te«4t 
paina.  The  crown  of  thonia  only  wu  marked  on  the  head  of  Via- 
ontia  Ferreria  at  Valencia  (d.  tsisjand  Philippa  de  Saals  Touas 
of  Mootemor  (1670),  while  according  to  TorrUiB  the  AuciHtiDiAa 
Ititta  von  CziaU  (d.  1430)  had  a  single  thorn  wooij  oa  lEie 
forehead.  Tbc  crown  wu  marked  oa  r.A.ri—  f£  fCtoamBO 
(ii.  i486),  whoabonflendaicvescUaodyaww.  In  tiK  caai  d 
Stephano  Omnsani,  ki  Soadoo  (1457),  there  wu  a  rnfuae  blood^r 
neat  end^Ihe  wounds  were  fanermininc,  appeanng  on  Friday 
and  Saturday,  vanishing  on  Sandsy.  Blandir  CaanaB,  dabiJKtf 
of  Coui^  Arias  de  Sagavcdra  (1364),  wu  marked  only  cat  tbe  ri^ 
loot,  u  sUo  waa  Catherine,  a  Uatercian  nun.  Tbe  hmt  wmul 
wu  visible  ia  Christina  Mirabilis  (liji)-  CabrkMa  ife  Pva^ 
(d  ^|7])*^"^^'^'^''**"***''^g'^""^'**'""'"^i '"^"rrilar  11  iiaiiiW 
were  desoibed  in  Maria  de  Acueiin  in  Toledo:  EuKocbla.  a  tmiarT 
of  St  Francis;  Claia  de  Bugny.  a  Dominican  (1514) ;  Cecilia  Nobdi, 
a  Poor  Clare  of  t4iieeria  (d.  I6u).  In  the  last  inatancc  iW  hvt 
wound  wu  found  after  death — a  Ihree.CDnKfcd  punctuia.    A  Hn^ar 


(l»>J- 


ind  in  Margaret  oTCitta  di  Capello  and  Johaanaof  Yqia 


The  instances  of  masculine  stlgmatlattkn  are  few.  BcBefict 
dl  Rheglo,  a  Capuchin  at  Bologna,  had  the  marks  of  Ike  oowa 
(1601);  Carolus  Sana,  an  ignorant  lay  brotba,  had  tlae  vdebI 
aide.  Dodo,  a  Praemonstratensian  Lay  brotho',  was  fiJr 
stised,  as  also  wu  Phihp  de  Aqueria.  The  marks  after 
death  were  found  on  the  heart  of  Angdoa  dd  Pax,  1  miBDntc  <^ 
Perplgnan,  u  also  on  Matheo  Carery  In  Mantua,  Ueldiior  ct 
Arajsel  In  Valentin,  Cherubin  de  AvUiana  (an  An^usttniBB),  a^ 
Agolini  of  Milan,  Walter  of  Strasaburg,  a  preaching  friar  <i  1&4). 
'  ad  the  heart  .pain  but  no  mark,  and  the  same  waa  tbe  case  aiih 
FrsndicaD,  Robert  de  Malatesiis  (1430),  and  James  SiepbUiBs. 
On  Nicholas  of  Ravenna  the  wounds  were  seen  altci  desth. 
rbile  John  Gray,  ■  Scolsaun,  a  Fnncacan  maityr,  had  one 
wound  on  his  loot. 
Severd  later  Instances  have  been  reootded.  Anna  ITi'ittb" 
mmerich,  a  peasant  girl  bom  at  MOuur  in  1774,  afterwtnb 
I  Augustinian  nun  at  Agnetenbetf ,  waa  even  non  lammi  la 
a  visions  and  revelatknu  than  for  the  stignuta.    Bioca^lB, 


STILBITE— STILES 


919 


rith  records  of  her  visions,  have  been  published  by  Brentano 
t  Munich  in  1852  and  the  Abb£  Casalds  at  Paris  (1870). 
rolombe  Scha&olt  of  Bamberg  (1787)  was  fully  stigmatized, 
s  also  was  Rose  Serra,  a  Capuchin  of  Ozieri  in  Sardinia 
x8oi),  and  Madeleine  Lorger  (z8o6).  Two  wdl-known  cases 
ccurred  in  Tirol— one  "  L'Ecstatica "  Maria  von  M5rl  of 
^Idaro,  a  girl  of  noble  family,  stigmatized  in  1839,  the  other 

L'Addolorata  "  Maria  Dominica  Lazzari,  a  miller's  daughter 
t  Capriana,  stigmatized  in  1835  (see  BorS,  Lts  StigmaUsies  du 
^yrid,  Paris,  1846).  A  case  of  the  second  class  is  that  of 
ilizabeth  Eppinger  of  Niederbnmn  in  Bavaria  (1814),  reported 
n  by  Kuhn.  An  interesting  example  of  stigmatic  trance  also 
ccurred  in  the  case  of  a  Protestant  young  woman  in  Saxony 
1  1820,  who  appeared  as  if  dead  on  Good  Friday  and 
aturday,  and  revived  on  Easter  Sunday. ' 

The  last  case  recorded  is  that  of  Louise  Lateau,  a  peasant  girl, 
t  Bois  de  Haine,  Hainault,  upon  whom  the  stigmata  appeared 
n  the  24th  of  April  1868.  This  case  was  investigated  by 
*rofc^or  Lefebvre  of  Louvain,  who  for  fifteen  years  was  physi- 
[an  to  two  lunatic  asylums.  In  her  there  was  a  periodic 
leeding  of  the  stigmata  every  Friday,  and  a  frequent  recur- 
:nce  of  the  hystero-cataleptic  condition.  Her  biography  has 
een  written  by  Lefebvre  and  published  at  Louvain  (1870). 

On  surveying  these  ninety  cases  we  may  discount  a  certain 
umber,  including  all  those  of  the  second  class,  as  etamples  of 
iibjective  sensations  suggested  by  the  contemplation  of  the 
ains  of  crucifixion.  A  second  set,  of  which  the  famous  case 
f  Jetzer  (Wirz,  Hdveiische  KirchengeschUhiCf  x8io,  iii.  389)  is  a 
yrpe,  must  be  also  set  aside  as  obvious  and  intentional  frauds 
Toduced  on  victims  by  designing  persons.  A  third  series,  and 
ow  large  a  group  we  have  not  sufficient  evidence  to  decide,-  we 
lust  regard  as  due  to  the  irresponsible  self-infiiction  of  injuries 
y  persons  in  the  hystero-epileptic  condition,  those  perverted 
tates  of  nervous  action  which  Charcot  has  done  so  much  to 
iucidate.  "To  any  experienced  in  this  form  of  disease,  many  of 
be  phenomena  described  in  the  records  of  these  examples 
re  easily  recognizable  as  characteristic  of  the  hystero-epileptic 
:ate. 

There  are,  however,  some  instances  not  easily  explained, 
here  the  self-infliction  hypothesis  is  not  quite  satisfactory, 
arallel  cases  of  physical  effects  due  to  mental  suggestion  are 
ell  authenticated.  Beaunis  vouches  for  rubef action  and  vesica- 
on  as  produced  by  suggestion  in  the  hypnotic  state,  andBoumi 
ad  Burot  describe  a  case  of  bloody  sweat,  and  red  letters 
larked  on  the  arm  by  simple  tracing  with  the  finger.  See 
ongris  scienHfique  de  GrenohUf  progris  mSdicale  (Aug.  29, 
S85),  and  Berjon's  La  Grande  hysUrie  ckez  Vkomme  (Paris,  1886). 
/eknow  so  little  of  the  trophic  action  of  the  higher  nerve  centres 
lat  we  cannot  say  how  far  tissue  nutrition  can  be  controlled 
L  spots.  That  the  nerve  centres  have  a  direct  influence  on  local 
utritlon  is,  in  some  cases,  capable  of  experimental  demonstra- 
on,  and,  in  another  sphere,  a  fe^  of  the  recorded  instances  of 
annexion  between  maternal  impression  and  congenital  deformity 
xm  to  indicate  that  this  trophic  influence  may  have  wider 
mits  and  a  more  specific  capacity  of  localization  than  at  first 
ght  seems  possible. 

LiTCRATUftB. — ^See  references  to  each  name  in  Ada  sanctorum  or 
lueber,  Menologium  franciscanorutn  (x6^8);  Henriqucz,  Mendogium 
stersiensc,  Marchese,  Sagro  diario:  Stcill,  Ephemertdes  dominicano 
vcrae  (Dillingen,  1693);  Petnis  de  Alva  y  Astoi^a,  Prodigium 
iturae  portentium  gratiae  (Strassburgt  1664) ;  Thiepolus,  Ve  passione 
hristi,  tract,  xii. ,  Meyer,  BlditerfOr  hdkere  Wahrheit,  vii.  5;  Hurter, 


aynaud,  Opera,  vol.  xiit.  (Lyons,  1665);  DuUin  xmew  (1871),  p. 
70;  Maury,  Magie  et  ostrMogie;  Beaunis,  RuHerches  exp.  sw 
activiU  Uribrale  (Paris,  1 886);  Bourbeyrc.  Les  ^gmatisies 
Paris,  1886);  Ennemoscr,  Der  Magneiismus  im  VerkHUniss  sur 
'£ligufn,  f  92  (Stuttgart,  1853);  Tholuck's  Vermischte  Sckriften, 
.  97  (Hamburg,  1 839);  Scnmieder,  in  Evang.  Kirchenuitung, 
p.  180,  345  (Berlin,  1875):  Complex  rendus  de  la  sociiU  de  biologte 
(uly  12,  1885);  Barthflemy,  Elude  sur  le  dermographisme  ou  dermth 
eurose  toxi-wue-mokiu  (Paris,  1898);  Imbert-Goarbeyre,  Les 
tigmatisUs  (1873).  (A  Ma.) 


STILBITE  a  mineral  of  the  seolite  group  consisting  of 
hydrated  oddum  aluminium  silicate,  CaAl3(SiQi)«+6HiO. 
Usually  a  small  proportion  of  the  calcium  is  replaced  by  sodium. 
Crystals  are  monodinic,  and  are  invariably  twinned,  {^ving  rise 
to  complex  groups  and  characteristic  sheaf-Ilde  aggregates. 
The  colour  is  usually  white,  sometimes  red,  and  on  the  perfect 
cleavage  (parallel  to  the  plane  of  ^mmetry)  the  lustre  is 
markedly  pearly;  hence  the  name  sdlbite  given  by  R.  J. 
HaUy  in  1796,  from  Gr.  ciOi^HP,  to  shine.  After  the  separa- 
tion  of  heulandite  from  this  ^>ecies  in  z8i8,  the  name  desmine 
(from  ^tait  a  bundle)  was  proposed,  and  this  name  is  now 
employed  in  Germany.  The  hudness  is  3}  and  the  specific 
gravity  a>3.  Stilbiteis  a  mineral  of  Secondary  origin,  and 
occurs  with  other  zeolites  in  the  •  amygdaloidal  cavities  of 
basic  volcanic  rocks;  it  is  sometimes  found  in  granite  and 
gneiss,  and  exceptionally  in  metalliferous  veins.  It  is  abundant 
in  the  volcanic  rocks  of  Iceland,  Faeroe  Islands,  Island  of 
Skye,  Bay  of  Fundy,  in  Nova  Scotia  and  elsewhere.  Beautiful, 
salmon-pink  crystals  occur  with  pale  green  apophyllite  in  the 
Deccan  tn^  near  Bombay  and  Poona;  white  sheal-lULe  groups 
encrust  the  caldte  (Iceland-spar)  of  Berufjord  near  Djupivogr 
in  Iceland;  and  crystals  of  a  brick-red  colour  are  found  at 
Old  Kilpatrick  in  Dumbartonshire.  (L.  J.  S.) 

STILB*  a  series  of  steps  of  stone  or  #ood,  or  a  combination 
of  bars  and  steps  used  for  passing  over  a  fence  or  wall  without 
the  necessity  of  a  permanent  open  passage  or  of  opening  or 
shutting  a  gate.  The  Old  English,  sUgd  is  formed  from  stigan, 
to  climb,  ascend;  stair  (O.  £ng.  slaeger)  and  stirrup  are  from 
the  same  root.  Stile  (Lat  stilus,  a  pointed  instrument)  is 
really  the  correct  spelling  of  style  iq.v.). 

STILES,  EZRA  (1727-1795),  American  dergsrman  and  educa- 
tionalist, seventh  president  of  Yale  College,  was  bom  on  the 
29th  of  November  1727  in  North  Haven,  Connecticut,  where 
his  father,  Isaac  Stiles  (d.  1760),  was  minister  of  the  Congrega- 
tional Church.  Hegraiduated  at  Yale  in  1746;  studied  there 
for  the  three  years  following;  was  licensed  to  preach  in  1749  and 
was  a  tutor  at  Yale  in  1749-1755.  He  preached  in  1750  to  the 
Indians  at  Stockbridge,  later  studied  law,  was  admitted  to  the 
bar  in  1753,  and  pract^ed  in  New  Haven  for  two  years.  He 
was  pastor  of  the  Second  Congregational  Church  of  Newport, 
Rhode  Island,  from  1755  to  1777;  ^  I77<^X777  he  preaiched 
occasionally  in  Dighton,  Massachusetts,  wl:dther  he  had  removed 
his  famUy  after  the  British  occupation  of  Newport;  and  in 
April  1777  he  became  pastor  of  the  North  Church  of  Portsmouth, 
New  I^unpshire.  In  1778  he  became  president  of  Yale  College 
and  professor  of  ecclesiastical  histoiy  there,  having  insisted  that 
no  theological  statement  be  required  of  him  except  assent  to 
the  Saybrook  platform  of  1708;  in  x  780-1782  he  was  professor 
of  divinity,  and  he  lectured  besides  on  astronomy  and  philo- 
sophy. He  died  in  New  Haven  on  the  12th  of  May  1795.  His 
wise  administration  as  president  made  possible  the  !^edy 
recovery  of  Yale  College  after  the  War  of  Independence,  and  h^ 
intellectual  and  theolo^cal  breadth  helped  to  secularize  and 
strengthen  the  coU^e.  As  an  undergraduate  he  became 
deeply  interested  in  astronomy;  he  observed  the  comet  of  1759 
and  Uie  transit  of  Venus  of  June  X769,  and  left  a  quarto  volume 
of  astronomical  notes.  He  experimented  successfully  with  the 
dectrical  apparatus  presented  to  Yale  by  Benjamin  Franklin, 
whose  intimate  friend  he  became.  He  carefully  kept  thermo- 
metric  and  meteorological  statistics;  he  imported  silkworms 
and  books  on  silk  culture  j  he  corresponded  with  many  litterati — 
notably  with  Dr  Nathanid  Lardner  and  with  Sir  ^A^lliam 
Jones,  of  whom  he  besought  information  of  all  kinds,  but 
especially  any  that  would  lead  to  the  discovery  of  the 
whereabouts  of  the  ten  lost  tribes;  and  he  undertook  the 
study  of  Hebrew  at  the  age  of  forty  and  became  an  able 
scholar.  On  Franklin's  recommendation  he  was  made  a 
doctor  of  divinity  by  the  university  of  Edinburgh  in  1765, 
he,  had  recdved  a  master's  diegree  at  Harvard  in  1754, 
and  was  made  doctor  of  divinity  m  1780  by  Dartmouth 
and  in  X784  by  the  college  of  New  Jersey  (now  Princeton 
University). 
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Dr  Stiles  pablished  several  aermoiu.  notably,  a  Disamru  en  the 
Christian  Union  (1761),  which  has  remarkable  ecclesiastical  breadth 
of  view :  aa  Auount  of  tiu  Settlement  of  Bristol,  Rhode  Island  (JjBs)  I 
and  4  History  of  Three  of  the  Judges  of  King  Charles  I.:  Major' 
General  WhaiUy,  Major-Ceneral  Gojfe  and  Colonel  DixweU  (1794). 
He  began  in  1768  but  never  finishedan  Ecclesiastical  History  ef  ffem 
En^and  and  British  America,  His  Literary  Diary  was  published  in 
New  York  in  3  vols,  in  i^i,  being  edited  by  F.  B.  Dexter,  who 
quotes  largely  frt^m  Dr  Stiles's  Itineraries,  a  daily  account  of  his 
travels :  the  Diary  gives  a  valuable  picture  of  the  life  of  New  England 
in  1769-1795  and  many  interesting  estimates  of  Stiles's  contempo- 
raries.  See  the  Life  of  Bsra  Stiles  (Boston,  1798),  bv  his  daughter's 
husband,  Abiel  Holmes,  the  father  of  Oliver  Wendell  Holmes. 

STILSnO  (an  Italian  diminutive  of  slihf  dagger,  Lat.  stilus, 
a  pointed  instrument),  a'  short  stabbing  dagger,  the  blade  of 
which  is  either  triangular  or  square  in  form.  The  term  is  also 
applied  to  a  pointed  bodkin  of  ivozy,  bone  or  metal  used  for 
making  eyelet  holes,  &c. 

SnUCHO,  FLAVIUS  (?-4o8),  Roman  general  and  sUtes- 
man,  was  the  son  of  a  Vandal  who  had  served  as  an  officer  in 
the  army  of  the  emperor  Valens  (364-378).  He  himself  entered 
the  imperial  army  at  an  early  age  and  speedily  attained  high  pro- 
motion. He  had  already  become  master  of  the  hone  when  in  383 
he  was  sent  by  Theodosius  (379-395)  at  the  head  of  an  embassy 
to  the  Persian  king,  Sapor  lU.  His  mission  was  very  successful, 
and  soon  after  his  return  he  'was  made  count  of  the  domestics 
and  received  in  marriage  Serena,  the  emperor's  niece  and  adopted 
daughter.  In  385  he  was  appointed  master  of  the  soldieiy 
{magister  mititum)  in  Thrace,  and  shortly  jaf terwards  directed 
energetic  campaigns  in  Britain  against  Picts,  Scots  and  Saxons, 
and  along  the  Rhine  against  other  barbarians.  Stilicho  and 
Serena  were  named  giurdians  of  the  jrouthful  Honorius  when 
the  latter  was  created  joint  emperor  in  394  with  q)ecial  juris- 
diction over  Italy,  Gaul,  Britain,  Spain  and  Africa,  and  Stilicho 
was  even  more  cIcKsely  allied  to  the  imperial  family  in  the  follow- 
ing year  by  betrothing  his  daughter  Maria  to  his  ward  and  by 
receiving  the  dying  injunctions  of  Tleodosius  to  care  for  his 
children.  Rivalry  had  already  existed  between  Stilicho  and 
Rufinus,  the  praetorian  praefect  of  the  East,  who  had  exercised 
considerable  influence  over  the  emperor  and  who  now  was  in- 
vested with  the  guardianship  of  Arcadius.  Consequently  in 
395,  after  a  successful  campaign  against  the  Germans  <»i  the 
Rhine,  Stilicho  marched  to  the  east,  nominally  to  expel  the 
Goths  and  Huns  from  Thrace,  but  really  with  the  design  of 
displacing  Rufinus,  and  by  connivance  with  these  same  bar- 
barians he  procured  the  assassination  of  Rufinus  at  the  dose  of 
the  year,  and  thereby  became  virtual  master  of  the  empire.  In 
396  he  fought  in  Greece  against  the  Visigoths,  but  an  arrangement 
was  effected  whereby  their  chieftain  Alaric  was  appointed  master 
of  the  soldiery  in  Dlyricum  (397).  In  398  he  quelled  Gildo's 
revolt  in  Africa  and  married  his  daughter  Maria  to  Honorius. 
Two  years  later  he  was  consuL  He  thwarted  the  efforts  of 
Alaric  to  seize  lands  in  Italy  by  his  victories  at  PoUentia  aind 
Verona  in  403-3  and  forced  him  to  return  to  Dlyricum,  but  was 
criticized  for  having  withdrawn  the  imperial  forces  from  Britain 
and  Gaul  to  employ  against  the  Goths.  He  manoeuvred  so 
skilfully  in  the  campaign  against  Radagaisus,  who  led  a  large 
force  of  various  Germanic  peoples  into  Italy  in  405,  that  he 
surrounded  the  barbarian  chieftain  on  the  rocks  of  Fiesole  near 
Florence  and  starved  him  into  Surrender.  Early  in  408  he 
married  his  second  daughter  Thennantia  to  Honorius.  It  was 
rumoured  about  this  time  that  Stilicho  was  plotting  with  Alaric 
and  with  Germans  in  Gaul  and  taking  other  treasonable  steps 
in  order  to  make  his  own  son  Eucberius  emperor.  There  are 
conflicting  accounts  of  the  plots  and  counterplots  and  of  the 
court  intrigues,  the  relative  truth  of  which  will  probably  never 
be  known.  It  is  certain,  however,  that  he  was  suspected 
by  Honorius  and  abandoned  by  his  own  troops,  and  that  he 
fled  to  Ravenna,  and,  having  been  induced  by  false  promises  to 
quit  the  church  in  which  he  had  taken  sanctuaiy^  was  assassin- 
ated on  the  a3rd  of  August  408. 

The  principal  sources  for  the  life  of  Stilicho  are  the  histories  of 
Zostmus  and  of  Orosius  and  the  flattering  verses  of  Claudian.  See 
T.  Hodgkin,  Italy  and  her  Invaders,  vols.  L  and  iL  (Oxford,  1880); 


E.  Gibbon,  Decline  and  Fall  of  Ike  Roman  Empire,  edited  by  J- 
B.  Bury,  vol.  iii.  (London,  190a) ;  P.  Villari,  The  Barborasa  Imooiw 
of  Italy,  translated  by  L.  Villari,  vol.  i.  (New  York.  1902):  S.  W\. 
Reman  Society  in  the  last  century  of  the  We^trm  Empire  (Loodoc, 
X899).  fcH.HA) 

STILL  (x)  (0.  Eng.  aUU,  a  word  appearing  in  many  Teatook 
languages^  all  derived  from  the  root,  meaning  to  set  in  pc»itisa 
or  rest,  seen  in  "  stall,"  Ger.  steUen,  8ec),  motionless,  noiseless, 
or  when  used  of  wines  or  mineral  waters,  ha^ving  little  or  ao 
effervescence.  As  an  adverb,  *'  still"  has  preserved  the  <mgiaal 
sense  of  "  that  which  preserves  its  position,"  and  tlitis  mears 
continually,  permanently,  now  as  before.  (2)  From  the 
shortened  form  of  "  distil,"  Lat.  distillare,  to  drip,  trickle  dovs, 
^illa,  a  drop,  dim.  of  stina.  The  dder  word  for  a  "  still "  ia 
English  was  stillaiory.  Medieval  Latin  stiUoUrinm,  an  ap- 
paratus for  heating  substances  and  mndmsing  the  vapoos 
(see  Distillation  and  Spxsits). 

STILL  JOHN  (c.  154I-X60S),  bishop  of  Bath  and  Wdh, 
formerly  reputed  to  be  the  author  of  Gammer  Cyriom^s  NetHe, 
was  bom  about  1543  at  Grantham,  Lincolnshire.  He  becaae 
a  student  of  Christ's  College,  Cambridge,  where  he  gradusied 
B.A.  in  1562,  M.A.  in  1565,  and  D.D.  in  157$-  Ia  1561  be 
became  a  fellow  of  his  college  and  took  holy  orders.  He  vu 
appointed  in  1570  Lady  Margaret  professor  of  divinity,  sub- 
sequently held  livings  in  Suffolk  and  Yorkshire,  and  vas  master 
successively  of  St  John's  College  (1574)  and  of  Trinity  CoSkge 
(1577)'  Still  was  vice-chancellor  €^  his  university  in  x575*x5Tv 
and  again  in  1592-1593,  and  was  raised  to  the  bishopric  of  Barh 
and  Wells  in  1593.  He  died  on  the  a6th  of  February  ]6cS, 
leaving  a  large  fortune  from  lead  Bines  discovered  m  the 
Mendip  Hills. 

Gammer  Gurton's  Needle  is  the  second  extant  Kngjish  cooMdy, 
properly  so  called.  Still,  whose  reputation  as  a  serioas  church- 
man cannot  be  easily  reconciled  with  the  buffoonery  of  A  ^}£k 
Pithy,  Pleasaunt  and  merie  Comedie:  Intytmled  Gammer  Gmicv 
Nedle,  was  first  credited  with  its  authorship  by  Isaac  Reed  in  ha 
edition  (178a)  of  Baker's  Biograpkia  dramatica.  The  title-pa^ 
of  the  piece,  which  was  printed  by  Thomas  Col  well  in  x  575,  states 
that  it  was  played  not  long  ago  at  Christ's  CoU^e,  Camfandgc. 
and  was  "  made  by  M(  S.  Mr  of  Art."  A  play  was  acted  ax 
Christmas  1567,  and  Still  was  chosen  as  being  the  only  MA.  oa 
the  register  at  that  time  whose  name  began  with  Su  There  are 
reasons  to  suppose  however  that  the  play  had  been  in  Colwdl's 
hands  some  time  before  it  was  printed,  and  it  may  wdl  be  idmiiral 
with  the  Dyccon  of  Bedlam  for  which  he  todi  out  a  Bocncc  ia 
X  562-1 563, "  Diccon  the  Bedlem  "  being  the  first  of  the  dramatis 
personae  of  Gammer  Gvrlon,  In  the  accounts  of  Christ's  CoOege 
for  X  559-1 560  is  the  entry, "  Spent  at  Mr  Stevenson's  plaie.  ss.* 
William  Stevenson  was  bom  at  Hunwick,  Durham,  matriculated 
in  X546,took  his  M.A. degree  in  1553,  and  became  BJ>.in  156a 
Stevenson  was  a  fellow  of  Christ's  College  from  1 559  to  x  561 ,  aci 
is  perhaps  to  be  identified  with  a  William  Stcvexason  who  was  a 
fellow  from  1551  to  1554.  If  such  is  the  case,  there  is  rcasoa 
to  think  that  the  composition  of  Gammer  Gvrton's  Needle  sboM 
be  refeired  to  the  earlier  period.  He  was  made  prebendary  d 
Durham  in  x  560-x  56 x ,  and  died  in  x  575.  Contemporaiy  Puritaa 
writers  in  the  Marprelate  tracts  allude  to  Dr  John  Briciccs,  deaa 
of  Salisbury,  author  of  A  Defence  of  the  Gaeemmeut  of  the  Ch^ck 
of  England,  as  the  reputed  author  of  Gammer  Cnrl^n's  Needle,  bet 
he  obviously  could  not  be  properiy  described  as  "  Mr  S.**  Dr 
Bridges  took  his  MA.  degree  at  Pembroke  College,  Cambridff. 
in  X560,  and  the  witty  and  sometimes  coarse  character  of  his 
acknowledged  work  makes  it  reasonable  to  suppose  that  he  may 
have  been  a  coadjutOT  of  the  author. 

For  the  argument  on  bdulf  of  William  Stevensoa's  aathordbac 
see  Henry  Bradley's  essay  prefixed  to  his  edition  of  the  pfav  m 
Representative  English  Comedies  (1903).    The  piece  is  aho  tctMiined 

in  Dodsley's  Old  Plays  (vol.  L,  1^44:    vol.  ii.,  X780);    =-    ' * 

Britisk  Drama  (1810),  vol.  i.;  and  in  J.  M.  Manly'a  Spei 
Pre-Shahspearean  Drama  (Boston,  U.bA.,  1897). 


mLUCIDIUM,  a  dripping  of  water  from  the  eagres  (oSa, 
drop,  cadere,  to  fall),  the  term  in  architecture  ^ven  by  Vitnivius 
(iv.  7)  to  the  dripping  eaves  of  the  roof  of  the  Etnacaa 
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Similar  dripping  eaves  existed  In  most  of  the  Greek  Doric  temples 
n  contradistinction  to  the  Ionic  temples,  where  the  water  of  the 
Yx>f  was  collected  in  the  cymatium  or  gutter  and  thrown  out 
hrough  the  mouths  of  lions,  whose  heads  were  carved  on  the 
.ymatium. 

STILUNGFLECT,  EDWARD  (1635-1699),  English  divine,  was 
3om  at  Cranborne,  Dorset,  on  the  17th  of  April  1635.   There 
ind  at  Ringwood  he  received  his  early  education,  and  at  the  age 
>f  thirteen  was  entered  at  St  John's  College,  Cambridge.    He  took 
lis  B.A.  in  1652,  and  in  the  following  year  was  elected  to  a  fellow- 
ship.   After  residing  as  tutor  first  in  the  family  of  Sir  Roger 
Burgoyne  in  Warwickshire  and  then  with  the  Hon.  Francis 
Pierrcpoint  at  Nottingham,  he  was  in  1657  presented  by  the 
[ormer  to  the  living  of  Sutton  in  Bedfordshire.    Here  he  pub- 
lished (1659)  his  Irenicumf  in  which  he  sought  to  give  expression 
to  the  prevailing  weariness  of  the  faction  between  Episcopacy 
aind  Presbyterianism,  and  to  find  some  compromise  in  which  all 
could  conscientiously  unite.    He  looks  upon  the  form  of  church 
government  as  non-essential,  but  condemns  Nonconformity. 
In  1662  (the  year  of  the  Act  of  Uniformity)  he  reprinted  the 
Irenicutn  with  an  appendix,  in  which  he  sought  to  prove  that 
"  the  church  is  a  distinct  society  from  the  state,  and  has  divers 
rights  and  privileges  of  its  own."     Stillingfleet's  actions  were  as 
liberal  as  his  opinions,  and  he  aided  more  than  one  ejected 
minister.    In  later  years  he  was  not  so  liberaL    But,  though  in 
1680   he   published  his  UnreasoruMeness   of  Separation^  his 
willingness  to  serve  on  the  ecclesiastical  commisuon  of  1689,  and 
the  interpretation  he  then  proposed  of  the  damnatory  clauses  of 
the  Athanasian  creed,  are  proof  that  to  the  end  he  leaned 
towards  toleration.   His  rapid  promotion  dates  from  x663,  when 
he   published  Origines  sacrae,  or  a  Rational  Account  of  the 
Christian  Faith  as  to  the  Truth  and  Divine  Authority  of  the 
Scriptures  and  the  Matters  therein  contained,    Humphrey  Hench- 
man, bishop  of  London,  employed  him  to  write  a  vindication  of 
Laud's  answer  to  John  Fisher,  the  Jesuit.    In  1665  the  earl  of 
Southampton  presented  him  to  St  Andrew's,  Holbom,  two  years 
later  he  became  prebendary  of  St  Paul's,  in  1668  chaplain  to 
Charles  U.,  in  1670  canon  residentiary,  and  in  1678  dean  of  St 
Paul's.   He  was  also  preacher  at  the  Rolls  Chapel  and  reader  at 
the  Temple.    Finally  he  was  consecrated  bisbop  of  Worcester 
on  the  13th  of  Cktober  1689.   During  these  years  he  was  cease- 
lessly engaged  in  controversy  with  Nonconformists,  Romanists, 
Deists  and  Sodnians.    His  unrivalled  and  various  learning,  his 
dialectical  expertncss,  and  his  massive  judgment,  rendered  him  a 
formidable  antagonist;  but  the  respect  entertained  for  him  by  his 
opponents  was  chiefly  aroused  by  his  recognized  love  of  truth 
and  superiority  to  personal  considerations.    He  was  one  of  the 
seven  bishops  who  resisted  the  proposed  Declaration  of  Indul- 
gence (1688) .  The  range  of  his  learning  is  most  dearly  seen  in  his 
Bishop^s  Right  to  Vote  in  Parliament  in  Cases  Capital.    His 
Origines  Britannicae,  or  Antiquities  of  the  British  Church  (1685), 
is  a  strange  mixture  of  critical  and  uncritical  research.   He  was 
so  handsome  in  person  as  to  have  earned  the  sobriquet  of  "  the 
beauty  of  holiness."    In  his  dosing  years  he  had  some  contro- 
versy with  John  Locke,  whom  he  considered  to  have  impugned  the 
doctrine  of  the  Trinity.    He, died  at  Westminster  on  the  28th  of 
March  1699,  and  was  buried  at  Worcester.    His  manuscripts 
were  bought  by  Robert  Harley  (afterwards  earl  of  Oxford),  his 
books  by  Narcissus  Marsh,  archbishop  of  Armagh. 

A  collected  edition  of  his  works,  with  life  bjr  Richard  Bentley. 
was  published  in  London  (1710) ;  and  a  useful  edition  of  rfte  Doctrines 
and  Practices  of  the  Church  of  Rome  Truly  Represented  was  published 
in  1845  by  William  Cunningham. 

STILLMAK,  WILLIAM  JAMES  (1828-1901),  American  painter 
and  journalist,  was  bom  at  Schenectady,  New  York,  on  the  ist  of 
June  1828.  His  parents  were  Seventh-Day  Baptists,  and  his 
early  religious  training  influenced  him  all  though  his  life.  He 
was  sent  to  school  in  New  York  by  his  mother,  who  made  great 
sacrifices  that  he  might  get  an  education,  and  he  graduated  at 
Union  College,  Schenectady,  in  1848.  He  studied  art  under 
Frederick  E.  Church  and  early  in  1850  went  to  England,  where 
he  made  the  acquaintance  of  Ruskin,  whose  Modern  Painters  he 


had  devoured,  was  introduced  to  Turner,  for  whose  works  he  had 
imbounded  admiration,  and  fell  so  much  under  the  influence  of 
Rossetti  and  Millais  that  on  his  return  home  in  the  same  year  he 
speedily  became  known  as  the  "  American  Pre-Raphaelite.  "  In 
1852  Kossuth  sent  him  on  a  fool's  errand  to  Hungary  to  dig  up 
crown  jewels,  which  had  been  buried  secretly  during  the  insurrec- 
tion of  1848-1849.  While  he  was  awaiting  a  projected  rising 
in  Milan,  Stillman  studied  art  under  Yvon  in  Paris,  and  then,  as 
the  rising  did  not  take  place,  he  returned  to  the  United  States 
and  devoted  himself  to  landscape  painting  on  Upper  Saranac 
Lake  in  the  Adirondacks  and  in  New  York  City,  where  he  started 
the  Crayon.  It  nimibered  Lowell,  Aldrich  and  Charles  Eliot 
Norton  among  its  contributors,  and  when  it  failed  for  want  of 
funds,  Stillman  removed  to  Cambridge,  Massachusetts.  There 
he  passed  several  years,  but  a  fit  of  restlessness  started  htm 
off  once  more  to  England,  He  renewed  his  friendship  with 
Ruskin,  and  went  with  him  to  Switzerland  to  paint  and  draw 
in  the  Alps,  where  he  worked  so  assiduously  that  his  eye- 
sight was  a^ected.  He  then  lived  in  Paris  and  was  in 
Normandy  in  i86x  when  the  American  Civil  War  broke  out. 
He  made  more  than  one  attempt  to  serve  in  the  Northern 
ranks,  but  his  health  was  too  weak;  in  the  same  year  he  was 
appointed  United  States  consul  in  Rome.  In  1865  a  dispute 
with  his  government  led  to  his  resignation,  but  immediately 
afterwards  he  was  appointed  to  Crete,  where,  as  an  avowed 
champion  of  the  Christians  in  the  island  and  of  Cretan  indepen- 
dence, he  was  regarded  with  hostih'ty  both  by  the  Mussulman 
population  and  by  the  Turkish  authorities,  and  in  September  x868 
he  resigned  and  went  to  Athens,  where  his  first  wife  (a  daughter 
of  David  Mack  of  Cambridge),  worn  out  by  the  exdtcment  of  life 
in  Crete,  committed  suidde.  He  was  an  editor  of  Scribner*s 
Magazine  for  a  short  time  and  then  went  to  London,  where  he 
lived  with  D.  G.  Rossetti.  In  1871  he  married  a  daughter  of 
Michael  Spartali,  the  Greek  consul-generaL  When  the  insurrec- 
tion of  1875  broke  out  in  Herzegovina  he  went  there  as  a  Corre- 
spondent of  The  Times,  and  his  letters  from  the  Balkans  aroused 
so  much  interest  that  the  British  government  was  induced  to 
lend  its  countenance  to  Montenegrin  aspirations.  In  1877-1883 
he  served  as  the  correspondent  of  The  Times  at  Athens;  in  z886- 
1898  at  Rome.  He  was  a  severe  critic  of  Italian  statesmen,  and 
embroiled  himself  at  various  times  with  various  politicians,  from 
Crispi  downwards.  After  his  retirement  he  lived  in  Surrey, 
where  he  died  on  the  6th  of  July  1901.  He  wrote  The  Cretan 
Insurrection  of  1866-1868  (1874).  On  the  Trach  of  Ulysses  (1888), 
Bitty  and  Hans  (1897)  and  Francesco  Crispi  (1899). 
See  his  Autokiography  of  a  Journalist  {2  vob.,  Boston,  190X). 

SniiLWATER,  a  dty  and  the  county-seat  of  Washington 
county,  Minnesota,  U.S.A.,  at  the  head  of  Lake  St  Croix,  on 
the  west  bank  of  the  St  Croix  river,  20  m.  above  its  mouth,  and 
about  20  m.  N.E.  of  St  Paul.  Pop.  (1890)  11,260;  (1900)12,318; 
(1905  state  census)  12,435, 3S86  being  foreign-bom  (1189  Swedes, 
849  Germans,  828  Canadians);  (19x0  U.S.  census)  xo,i98. 
It  is  served  by  the  Northern  Padfic,  the  Chicago,  St  Paid, 
Minneapolis  &  Omaha,  and  the  Chicago,  Milwaujcee  &  St  Paul 
railways,  and  is  connected  by  electric  line  with  St  Paul  and 
Minneapolis.  The  dty  is  picturesquely  situated  on  bluffs 
rising  from  the  St  Croix  and  commanding  fine  views.  Among 
the  public  buildings  are  a  handsome  public  library,  the  dty 
hall,  the  county  court-house,  the  Federal  building,  an  audi- 
torium, and  the  dty  hospital,  and  the  dty  is  the  scat  of  the 
Stillwater  business  college,  and  of  the  Mixmesota  state  prison, 
established  in  185  x,  in  which  a  system  of  parole  and  of  graded 
diminution  of  sentences  is  in  force,  and  in  connexion  with 
which  is  maintained  a  school  and  a  library.  Commerdally 
Stillwater  is  important  as  a  centre  of  the  lumber  trade  and  as  a 
shipping  point  for  cereal  products.  The  valuable  water-power 
is  utilized  by  its  varied  manufactories.  In  1905  the  value  of  the 
factory  products  was  $2,784,113  an  increase  of  54*6%  since  X900. 
Stillwater,  the  first  town  platted  in  Minnesota,  was  permanently 
settled  in  1843,  and  was  laid  out  in  X848  by  Joseph  Renshaw 
Brown  (1805- 1870),  ^  pioneer  editor  and  soldier.  Here  met  in 
I  X848  the  "  Stillwater  Convention,"  famous  in  MinncsoU  history 
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u  the  fini  iltp  in  the  ereelion  of  Miiin«ot«  Terrilory.  Siill- 
oatct  wu  (hartFred  u  i  cily  in  1854.  The  hnl  electric  nilwiy 
ia  the  allle  wu  lomplFted  here  id  iSSg,  but  iiiled  Uler. 

(TILO  PRAEC0HINU5.  LUCIUB  ABUUS,  (c.  ist-74  B.C.), 
of  IjtDuviiim,  the  urliest  Roman  philologist,  was  a  man  of 
dbtin^ukhed  family  and  belonged  to  the  equotrian  order-  He 
mat  aJled  Slilo  (jli/ni,  pen),  because  he  wrote  ipeechei  loi 
When,  and  Praeconinut  from  his  father's  proieiaion  (*"«", 
public  crier).  His  aristocratic  sympalhiea  were  so  BtMni 
that  be  valunluily  accompanied  Q.  Caecilius  Metellus  Numi- 
dicus  into  eiile-     At  Rome  he  divided  his  time  betwecD  teaching 
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tiendi  were  Coel 


r,  the  hist 
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kin.     He 


ited  their  worb  to  Urn.     Accocdi 
poor  opinion  of  his  pow 
chooL     Only 


of  the  SaUi,  and  (probably)  on  the  Twelve  Tables;  11 
[gated  the  genuineness  of  the  Fltuline  comedies,  of  which  be 
recofniad  35,  four  more  thin  were  allowed  by  Varro.  It  is 
probable  that  he  was  the  author  of  1  general  glostograpbical 
work,  dealing  with  literary,  historical  and  laliquarian  questions. 
The  ibeiorical  treatise  ttil  Hemium  has  been  (ttributed  to 
him  by  some  modern  scholars. 

See  Cicero,  BriUiu,  aos-207.  Dj  Utibut,  ii.  IJ,  «;  Suetoniui, 
Di  iHimmalkii.  1;  GclLiui  iii.  3,  t.  ti;  Quinlilian.  hil.  arm.  i., 
1.  99:  monognph.  by  J.  van  Heu>de  (18.19)  »>d  F,  Menu  <iSg»): 
Mommeen.  Hia.  of  Rim,,  bit.  iv.  ch.  I»,  Iji  J.  E.  Sandyfc  fairtpr, 
g/  CIviicat  ScMnrilaf  (ind  ed.,  jpoi):  M.  Schani.  CackitUe  itr 


Hul-ufSi 


■  how  closely 


iidumlMtralur  (r&), 
Itng.  trans.,  1900).  p.  14B. 

8TILP0  [STtuUH].  Greek  philosopher  of  the  Megarian 
(f.n.),  was  a  contemporary  of  Theophnatus  and  Crates. 
lectiially  in  agreement  with  the  Megarian  dialectic,  be  fo 
the  ptacllol  ethics  of  the  Cynics  bolb  in  theory  and  in  pr 
He  eilolled  tbe  Cynic  droMi  (loosely,  self-control)  a 
principal  virtue.  Cicero  (Oc  /aJa,  j)  describes  him  as  1 
of  the  highest  character.  Suldas  attributes  twenty  dia 
to  him,  but  of  these  no  fragments  remain.  Among  his  tol 
were  Menedemus  and  Aiclepiades,  the  leaders  of  the  Ei 
school  of  philosophy.  Seneca  {EpiiUi  9)  shot 
allied  StUpo  was  to  the  Stoics  (;.i.). 

STILT,  or  LoNO-LEccED  Picvei,  a  bird  so-called  (1 
for  reasons  obvious  to  anyone  who  has  seen  it,  since,  though 
not  very  much  bigger  than  ■  snipe,  the  Icnglb  of  its  legs  (their 

exceeds  that  of  any  other  bird's.  The  iiist  name  (a  trans- 
lllion  of  the  French  &*oiie,  given  in  1760  by  M  J.  Biisson) 
■eems  to  have  been  bestowed  by  J.  Rennie  only  in  1S31;  but, 
recommended  by  its  definiteneis  and  brevity,  it  has  wholly 
supplanted  the  lecond  and  older  one.  Tbe  bird  is  the  Charadntu 
himantopv^  al  Linnaeus,  the  Himatdopits  candidut  or  itutan- 
tpltna  of  modem  writers,  ind  belongs  to  the  group  Limiculac, 
having  been  usually  placed  b  the  family  Scolopaculae,  though 
it  might  be  quite  as  reasonably  referred  lo  the  Ckaradriidae, 
and,  with  it5  allies  to  be  immediately  mentioned,  would  seem 
to  be  not  very  distant  from  Haatatepus.  notwithstanding  [be 
wonderful  development  of  its  legs  and  the  slendemess  of  its 
biU. 

■  The  alilt  obtains  its  food  by  wading  in  shallow  water  and 
•eiring  the  insects  that  fly  over  or  float  upon  its  surftee  or  the 
small  crustaceans  thai  swim  beneath,  lor  which  purpose  its 
slender  eitremities  are,  as  might  be  eipecled,  idndrahly 
idapted.  Widely  apread  over  Asia,  North  Africa,  and  Southern 
Eurqie,  it  has  many  limes  visited  Britain — though  always  as  a 
stng^er,  for  it  is  not  known  to  breed  lo  the  northward  of  the 
Danube  valley — and  its  occurrence  in  Scotland  (near  Dumfries) 
>n  by  Plinyjs  transcribers  of 


referred  te 


trOvsTi 


waa  noticed  by  Sibbald  to  U>Dg  ago  a*  i6S4.  It  diiellj  n 
to  pools  or  lakes  with  a  matgia  of  mud,  on  which  it 
a  slight  nest,  banked  round  or  just  raised  above  the  Icvd  so  as 
to  keep  its  eggs  dry  (/Wi,  r859,  p.  j6o);  but  somellmei  tbeyare 
laid  in  a  tuft  of  grass.  They  are  four  in  number,  aiul,  «acrf4 
in  Hze,  closely  resemble  those  of  the  oystercatdur  (f.SL).  The 
bird  has  the  head,  neck,  and  lower  parts  white,  the  bad  and 
wings  glossy  black,  the  irides  ted,  and  the  bare  put  at  the  lep 
pink.     Vn  America  the  genus  baa  two  representatives,  one' 


i"""— '  Fio.  I.— Blick-iKckedAn>manStat. 
(fig.  1)  closely  resembling  that  just  described,  hut  rmther  amaBs 
and  with  a  black  crown  and  nape.  This  ia  H.  lupiaaii  ac 
makanui,  and  occun  from  New  England  to  the  middle  ol  Soulk 
America,  beyond  which  it  is  replaced  by  H,  troii/tewu,  ^ikh 
has  the  crown  while.  The  stilt  inhabiting  India  is  now  recognized 
to  be  H,  UMfuJui.  but  Australia  posaeisei  a  distinct  ^iccies. 
H,  mnackallaiuliat,  which  also  occurs  in  New  Zealand,  tboogh 
that  country  hat  in  addition  a  ipeciea  peculiar  to  it,  H.  mhk- 
ulandiae,  differing  from  all  the  rest  by  assuming  in  the  breeding- 
season  an  altogether  black  plumage.  Australia,  however, 
presents  another  form,  which  is  the  type  of  the  genDS  Cledr- 
rhyttckui,  and  differs  from  HimanlopMi  both  ia  its  Style  at 
plumage  (tbe  male  having  a  broad  bay  pectoral  belt),  in  its 
shorter  tarsi,  and  in  having  the  toes  (though,  as  in  the  ttih'l 


Alliei! 


eniably  generic  charat 


ails.     The  legs,  though  long. 


wRK^j^^i| 
Fawivke  Waih 


are  the  birds  known  as  Avocvtt.' 

■0  ol  Linnaeus.  Their  bUl.  wbidi 
be  teen  in  the  whole  dais,  curvn 

are  in  Ejigland,— "cobblrr's-awi.- 
Bo  called,  and  "  scoopcr,"  b^tsua 
hicfa  Diarinen  threw  water  on  ibcii 
ire  not  elltaordioarily  so,  and  tbe 
.  small  hind  toe. 

XElU  of  omitholagrt  waaol  old  Icne 
layi  rhit  when  a  boy  be  had  ihot 


Lin^ln.'hfre'^^  d^L'ES'lE^^S?^'" 
'•  bead  like  lapwinn.  In  thii  diniict  they  nn 
from  ibeir  cryi<  lut  whetheT  that  nunc  ni 


pecies  wu  <r»de  known  10  Ray  by  St 
a,  when  in  bit  day  it  wu  calfed  <■  lo 
rord  IsfcomtbeBologneBe^HreJ'eHii 


(jrker  "  and  "  clinker  " 


STILTED- 

vlsewhen  applKd  b  aiKtitain.   At  iht  tnd  ef  the  tan  ceniury  ihey 
frequFnlcd  Komrey  Mirah  In  Kent,  and  In  llw  Aril  fluiBH  ol  the 

while  the  birds  were  killed  for  the  uIce  dI  Iheir  Icatlien,  which  were 
u*«l  In  makinf  aniAcul  Ales  Jar  fiihing.    The  exlirpalion  of  this 

tint  ol  the  Hilt,  and  the  cm  hr  hardly  lo  be  diitin^lslud  from 
thoae  of  the  latter  but  by  iTwir  Ur^eT  »ia,  the  b[rd  being  about  as 

tuck  ol  the  neck,  the  inner  Kspukn,  ume  of  the  wing-aivcm  and 


catching  the  Hnall 


karm  and  R.  ii«fi>ia, 
pithed    by   ita  light   c 


neck    Aufiralla  prodiiccm  a  fourth  tpeci 

r>iiTiccllu,  with  a  chstnut  bead  and  nt...  __ 

opcctUt  eitendflovcr  nearlv  the  whole  oE  middle  and _ 

aa  well  at  ATrica.  (A.  N.) 

STILTED,  a  tenn  in  ■rchitecluie,  ^vea  to  uiylhing  tsltcd 
above  iu  utual  level;  il  It  usually  applied  Id  the  arch,  which  is 
laid  la  be  stilted  when  ils  cenire  a  raised  above  the  capital 
or  imposL    lo  Byiasline  nrchilcclure  this  Has  fiequenll]'  done  in 

smployed 


a  of  til 


of  the  columns  round  the  apse  Ibe  arches  weie  much 

than  those  of  the  choir;  in  order,  however,  that  ihe  ipei  of  all 

the  arches  should  be  of  the  same  height,  tlie  apse  orcbca  wcie 

niLTI,  poles  provided  al  a  certain  distance  above  Ihe  ground 
with  iltps  or  stirrups  for  the  feet,  for  the  puipose  ol  walking 
on  thern.  As  a  means  of  amusement  stilts  have  been  used  by 
all  peoples  in  all  ages,  u  well  as  by  Ihe  inhabitants  of  manhy 
or  Boodcd  districts.  The  dty  of  Namur  in  Belgiuni,  which 
formerly  suSered  Irom  the  overHowing  ol  the  riven  Sambre  and 
Mcgie,  has  been  celebrated  lor  its  slitt-walkerslor  many  centuries. 
Nol  only  the  lowns-pmple  hul  also  ihe  soldiers  used  stilts,  and 
slilt-G^»  were  indulged  in,  in  mbich  parties  ol  a  hundred  or 
nnte  alliclted  each  other,  Ihe  object  being  Id  oveisel  as  many 
ol  the  enemy  as  possible.  The  governor  ol  Namur  having 
promivd  the  archduke  Albert  (about  i6od)  a  company  ol 
■oldien  that  should  neither  ride  nor  walk,  sent  a  delachment 
on  Jtilti,  which  so  pleased  the  archduke  that  he  conlerred  upon 
/  perpetual  eiemptioa  Irom    the   betr-tai,   no  small 


The  home  ol  st  ilt-wiDdng  at  the  present  ity  Is  the  depaitment 
of  Lmdes  in  Gascony,  where,  owing  to  the  impermeability  of  the 
subsoil,  ill  low-lying  diiiricis  are  converted  into  marshes, 
compelling  the  shepherds,  (nmen  and  maikeimen  to  spend  Ihe 
greater  put  of  their  lives  on  stills.  These  are  smpped  Id  the 
leg  below  the  knee,  the  foot  resting  in  a  stinup  about  five  feet 
from  the  ground.  Their  weaiera,  nho  are  called  Icibn^Ki 
(long-legs)  in  Ibe  Gascon  dialect,  also  carry  long  slaves,  which 
are  often  provided  with  a  narrow  piece  of  board,  used  as  a  seat 
in  case  of  fatigue.  In  the  last  quarter  of  Ihe  igth  ccniuty  still- 
races,  for  women  as  well  as  men,  became  very  popular  in  the 
I.andes  district,  and  still  forth  an  important  feature  of  evely 
provindal  fativily-  One  winner  ol  the  annual  championship 
races  accomplished  490  kHometres  {more  than  304  m.)  ia  loj 
houn,  36  minutes.  Silvain  Dotnon,  a  baker  of  the  Landes, 
walked  on  ilftti  from  Faiii  lo  Moscow  in  jS  days  in  the  spring 
of  iSgr.  The  rapids  of  the  Niagara  have  been  waded  on  stills. 
In  many  of  the  Pacific  islands,  particularly  the  Marquesas,  stilts 
are  used  during  the  rainy  season.  Stilts  used  by  children  are 
veiy  long,  the  upper  half  being  held  imder  the  aims;  they  are 
not  straf^ied  to  the  leg.  Stilts  play  an  imporlanl  part  in  Ihe 
Italian  masquerades,  and  are  used  for  mounting  the  gigantic 
figures  iu  the  grotesque  processions  of  Lisle,  Dunkirk, 
Lou  vain  and  olbet  dties. 

mHDE,  JULIUS  (ig4T-r9a5),  Cennas  author,  was  bom  at 
KirchnUchelnearEulinon  the  iSth  of  August  1841,  Ihe  son  of  a 
clergyman.  Having  attended  the  gymnasium  at  Eutin,  he  was 
apprenticed  in  iSjS  to  a  chemist  in  LUbeck.  He  toon  tired  ol 
Ihe  shop,  and  went  to  iludy  chemistry  al  Kiel  and  Ciessen  where 
he  proceeded  to  the  degree  of  doctor  of  philosophy.  In  rS63 
Stinde  received  an  appointmeni  as  consulting  chemist  to  a 
large  industrial  undertaking  in  Hamburg;  but,  becoming  editor 
of  the  Hamburiir  Ceaattblalt,  he  gradually  transferred  his 
energies  to  Journalism.  His  earilHt  works  were  little  comedies, 
dealing  with  Hamburg  life,  though  he  continued  10  make  scientific 
conlrihutions  to  various  journals-  In  1^76  Slinde  settled  in 
Berlin  and  begin  [he  series  of  stories  ol  the  Buchfaolz  family, 
vivid  and  humorous  studies  of  Beilin  middle-class  life  by  which 
he  is  most  widely  known.  He  died  al  Olsberg  near  KasicI  on 
Ihe  7th  of  August  1905. 

The  first  of  Ihe  leria  SukUsnu  in  tlalin  (transbted  by  H.  F. 


,  mn 


appeared  in  1883  ■ 


I  1M4  (translated  by  L.  D. 
in  tSiai  ma  WiOidmiM 


Tta;  tianilated  bv  H.  F.  PoweU,  II 
,j  ,i ^__  ,-  iSMiand  "— ' ■• 

Wilhelmli 
published  vi 

(ISSI)  havi 


-.    .   JSli 

[Dcr  FamUii^ 

■      'tliW 

elliia 

S"e, .._  _.__ 

■pccul  mention^  hia  WaidnniUi 

SUIIK-WOOD,  in  botany,  a  South  Atricsn  tree,  known  botinr- 
cally  as  Ocotia  buUata,  and  a  member  of  the  family  Taurineae. 
Other  names  for  it  are  Cape  Walnut,  Stlokhoul,  Cape  Lautll  and 
Laurel  wood-  It  derives  its  name  from  having  a  strong  and 
unpleasant  smell  when  fresh  felled.  It  it  used  for  building  iu 
South  Africa  and  is  described  by  Stone  {Timbat  t{  Cimmmt, 
p.  174)  as  "  the  most  beautiful  dark-coloured  wood  that  1  have 
yet  met  with."  It  is  said  10  be  a  substitute  for  teak  and  equally 
durable.  The  wood  is  dark  walnut  or  reddish  brawn  to  black 
with  a  yellow  sap-wood,  and  the  grain  extremely  fine,  dose, 

STIPEHD.  a  fixed  periodical  payment  or  salary  for  services 
rendered.  The  word  is  particularly  used  of  the  income  from  an 
ecclcsiasticsl  benefice  or  ol  the  ssliry  paid  to  any  minister  of 
religion.  In  the  United  Kingdom  a  paid  magistrate  or  justice 
of  the  peace,  appointed  by  the  Crown  on  the  advice  of  Ihe  borne 

"  stipendiary  magistrate!  "  (see  Justice  of  the  Puce).  The 
Latin  ilifndium  (for  ilifipt^ium)  h  derived  from  Hits,  a  gift, 
contribution  (originally  a  heap  of  coins,  ilipait,  to  press;  mass 
together)  and  ptvdm,  to  weigh  out,  pay.  This  was  applied 
first  lo  Ihe  pay  of  Ihe  army,  and  hence  was  used  in  Ihe  sense  ol 
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military  service,  in  such  phrases  as  siipendia  facere,  and  of  a 
campaign,  e.g.  vicena  siipendia  merilis  (Tac.  Ann.  i.  17).  It  also 
meant  a  tax  or  impost,  payable  in  money. 

•STIRUNO.  HARY  ANNS  (Fanny]  (1815-1895),  English 
actress,  was  bom  in  London,  the  daughter  of  a  Captain  Kehl. 
After  some  experience  at  outlying  theatres,  she  appeared  in 
London  in  1836.  Having  been  successful  as  Celia  in  ill  You  Like 
It  and  Sophia  in  Tke  Road  to  Ruitif  Macready  gave  her  an 
opportunity  to  play  Cordelia  to  his  Lear,  and  Madeline  Weir  to 
his  James  V.  in  the  Rev.  James  White's  King  oj  the  Commons. 
In  185  a  she  created  Peg  Woffington  in  Reade  and  Taylor's 
a  asks  and  Faces.  Meanwhile  she  had  married  Edward  Stirling 
(d.  1894),  an  actor,  manager  and  dramatic  author.  In  later 
years  Mrs  Stirling  gained  a  new  popularity  as  the  nurse  in  Irving's 
presentation  (1882)  of  Romeo  and  Juliet,  and  again  (1884)  with 
Mary  Anderson;  and  she  was  the  Martha  in  Irving's  production 
of  Faust  (1885).  She  died  on  the  30th  of  December  1895,  having 
in  the  previous  year  married  Sir  Charles  Hutton  Gregory  (1817- 
1898). 

'  STIRUNO,  JAMES  (1692-1770),  Scottish  mathematician, 
third  son  of  Archibald  StirUng  of  Garden,  and  grandson  of  Sir 
Archibald  Stirling  of  Keir  (Lord  Garden,  a  lord  of  session),  was 
born  at  Garden,  Stirlingshire,  in  1692.  At  eighteen  years  of  age 
be  went  to  Oxford,  where,  chiefly  through  the  influence  of  the 
earl  of  Mar,  he  was  nominated  (171 1)  one  of  Bishop  Warner's 
exhibitioners  at  BaUiol.  In  1715  he  was  expelled  on  account  of 
his  correspondence  with  members  of  the  Reir  and  Garden 
families,  who  were  noted  Jacobites,  and  had  been  accessory 
to  the  "  Gathering  of  the  Brig  o'  Turk  "  in  1708.  From  Oxford 
he  made  his  way  to  Venice,  where  he  occupied  himself  as  a  pro- 
fessor of  mathematics.  In  1717  appeared  his  Lineae  tertii 
ordinis  Newtonianae,  sive  .  .  .  (8vo,  Oxford).  While  in  Venice, 
also,  he  communicated,  through  Sir  Isaac  Newton,  to  the  Royal 
Society  a  paper  entitled  "  Methodus  dififerentiaUs  Newtoniana 
illustrata"  {Phil.  Trans.t  17 18).  Fearing  assassination  on 
account  of  having  discovered  a  trade  secret  of  the  glass-makers 
of  Venice,  he  returned  with  Newton's  help  to  London  about  the 
year  1725.  In  London  he  remained  for  ten  years,  being  most 
part  of  the  time  connected  with  an  academy  in  Tower  Street,  and 
devoting  his  leisure  to  mathematics  and  correspondence  with 
eminent  mathematicians.  In  1730  his  most  important  work  was 
published,  the  Methodus  dijerentialis,  sive  tractatus  de'  summa- 
tione  et  inter polatione  serierum  infinUarum  (4to,  London), 
which,  it  must  be  noted,  is  something  more  than  an  expansion  of 
the  paper  of  17 18.  In  1735  he  communicated  to  the  Royal 
Society  a  paper  "  On  the  Figure  of  the  Earth,  and  on  the  Varia- 
tion of  the  Force  of  Gravity  at  its  Surface."  In  the  same  year 
he  was  appointed  manager  for  the  Scots  Mining  Company  at 
Leadhills.  We  are  thus  prepared  to  find  that  his  next  paper  to 
the  Royal  Society  was  concerned,  not  with  pure,  but  with  applied 
science — "  Description  of  a  Machine  to  blow  Fire  by  the  Fall  of 
Water  "  (Phil.  Trans.  1745).  His  name  is  also  connected  with 
another  practical  undertaking,  since  grown  to  vast  dimensions. 
The  accounts  of  the  city  of  Glasgow  for  175a  show  that  the  very 
first  instalment  of  ten  millions  sterling  spent  in  making  Glasgow 
a  seaport,  viz.  a  sum  of  £28,  4s.  4d.,  was  for  a  silver  tea-kettle 
to  be  presented  to  "James  Stirling,  mathematician,  for  his  service, 
pains,  and  trouble  in  surveying  the  river  towards  deepening  it  by 
locks."  Stirling  died  in  Edinburgh  on  the  5th  of  December 
1770. 

See  W.  Fraaer,  The  Stirlings  of  Keir,  and  their  Family  Papers, 
(Edinburgh.  1858):  "  Modem  HUtoiv  of  Leadhills,"  in  Gentleman's 
Magazine  (June,  1853);   Brewster.  Memoirs  of  Sir  Isaac  Newton,  ii. 


ef  Glasgow  (1881-1885), 


Magattne  (June,  1853);  Brewster.  Memoxrx 
300, 307,  411,  516;  r.  Nicol.  Vital  Statistics 
p.  70;  Glasgow  Hereid  (Aug.  5.  1886). 

Another  edition  of  the  Lineae  tertii  ordinis  was  published  in  Paris 
in  1797;  another  edition  of  the  Methodus  differentialis  in  London  in 
1764;  and  a  translation  of  the  latter  into  English  by  Hallidayr  in 
London  in  1749.  A  considerable  collection  of  literary  remains, 
consisting  of  papers,  letters  and  two  manuscript  volumes  of  a  treatise 
on  weights  and  measures,  are  still  preserved  at  Garden. 

STIRLINO,  JAMES  HUTCHISON  (1820-1909),  Scottish  philo- 
sopher, was  bom  at  Glasgow  on  the  a  and  of  June  1820.  He 
was  educated  at  Glasgow  University,  where  he  studied  medidne 


and  philosophy.  For  a  short  time  be  practised  as  a  doctor  a 
Wales,  but  gave  up  his  profession  in  order  to  continue  fab  philo> 
sophical  studies  in  Germany  and  France.  From  188S  to  1890 
he  was  Gifford  lecturer  at  the  university  of  Edinburgh  and 
published  his  lectures  in  1890  {Philosophy  and  Tkad^y).  He 
was  an  LL.D.  of  Edinburgh  University,  and  foreign  member  of 
the  Philosophical  Society  of  Berlin.  He  died  in  March  1909. 
His  principal  works  are:  The  Secret  of  Hegei  (1865;  new 
ed.  1893);  Sir  William  Hamilton:  The  Pkilos^pky  ef  Perup- 
turn;  a  translation  of  Schwegler's  CeschUhU  der  Pkslmepku 
(1867;  1 2th  ed.,  1893);  Jerrold,  Tennyson  and  Macawloy,  &c 
(1868);  On  Materialism  (1868);  As  Regards  PrOopUsm  (1869; 
and  ed.,  1872) ;  Lectures  on  the  Philosophy  of  Lam  (1873)  >  ^nns  in 
Drama  (1878);  Text-Booh  to  Kant  (1881);  PkUmopky  imikt 
Poets;  Darwinianism;  Workmen  and  Work  (1894);  Wkat  a 
Thought  r  Or  the  Problem  of  Philosophy;  By  Way  of  a  Ccmduaen 
So  Far  (1900);  The  Categories  (1903).  Of  these  the  most 
important  is  The  Secret  of  Hegd^  whidi  is  admitted,  both  in 
England  and  in  Germany,  to  be  among  the  moat  yholariy  acd 
valuable  contributions  to  Hegelian  doctrine  and  to  modem 
philosophy  in  general.  In  the  preface  to  the  new  edition  he 
explains  that  he  was  first  drawn  to  the  study  of  Hegd  by  seeicg 
the  name  in  a  review,  and  subsequently  heard  it  mentioned  with 
awe  and  reverence  by  two  German  students.  He  set  lumself  ax 
once  to  grapple  with  the  difficulties  and  to  unfold  the  prindpio 
of  the  Hegelian  dialectic,  and  by  his  efforts  be  introdnced  an 
entirely  new  spirit  into  English  philosophy.  Closdy  ooonectel 
with  the  Secrd  is  the  Text-Booh  to  Kant,  which  comprises  a  trans- 
lation of  the  Critique  with  notes  and  a  biography.  In  these  two 
works  Dr  Stirling  endeavoured  to  establish  an  intimate  con- 
nexion between  Kant  and  Hegel,  and  even  went  so  far  as  to 
maintain  that  Hegel's  doctrine  is  merely  the  elucidation  and 
crystallization  of  the  Kantian  system.  '*  The  secret  of  Hegd,** 
he  says  in  the  preliminary  notice  to  his  great  work,  '*  may  be 
indicated  at  shortest  thus:  Hegel  made  exptidi  the  esmcrde 
imiversal  that  was  implicit  in  Kant." 

The  sixth  ^rt  of  the  Secret  contains  valuable  critidaBn  oa  the 
Hegelian  writmgs  of  Schwegler,  Rosenkranz  and  Haym,  and  explains 
by  contrast  much  that  has  been  definitely  stated  in  the  preceding 
pages.  Of  Dr  Stirling's  other  works  the  most  important  b  the 
volume  of  Gifford  Lectures,  in  which  he  devekmed  a  tneory  of  nacnnl 
theology  in  relation  to  philosophy  as  a  whote.  As  Regards  Pr9t»- 
^asm  contains  an  attempted  ruutation  of  the  Essay  an  the  Physacai 
Basis  of  Life  by  Huxley. 

SHRUNO.  WILUAM  ALEXANDER.  Easl  or  (c  1567- 
1640),  most  generally  known  as  Sir  William  Alexander,  Sooitisk 
poet  and  statesman,  son  of  Alexander  Alexander  of  Menstrie 
(Clackmannanshire),  was  bom  at  Menstrie  House,  near  Stirling, 
about  1567.  The  famOy  was  old  and  claimed  to  be  descmdrrf 
from  Somerted,  lord  of  the  Isles,  through  John,  IcMd  of  the  Isfas. 
who  married  Margaret,  daughter  of  Robert  n.  WiUiaa 
Alexander  was  probably  educated  at  Stirling  grammar  school. 
There  is  a  tradition  that  he  was  at  Glasgow  University;  and, 
according  to  Drummond  of  Hawthomden,  he  was  a  student  at 
the  university  of  Leiden.  He  accompanied  Archibald.  7th  caxi 
of  Argyll,  his  neighbour  at  Castle  Campbell,  on  his  travcb  ia 
France,  Spain  and  Italy.  He  married,  before  1604,  JaKl, 
daughter  of  Sir  William  Erskine,  one  of  the  Balgcmic  family. 
Introduced  by  Argyll  at  court,  Alexander  speedily  gained  the 
favour  of  James  VI.,  whom  he  followed  to  England,  where  ht 
became  one  of  the  gentlemen-extraordinary  of  prince  HcBr>'*s 
chamber.  For  the  prince  he  wrote  his  Paraenesis  Ic  tke  Priaa 
.  .  .  (1604),  a  poem  in  eight-lined  stanzas  on  the  familiar  thane 
of  princely  duty.  He  was  knighted  in  1609.  On  the  death 
of  Henry  in  161  a,  when  he  wrote  an  elegy  on  his  young  patroa. 
he  was  appointed  to  the  housdiold  of  prince  Chaiies.  Ia 
16 1 3  he  (in  conjunction  with  Thomas  Foulis  and  Paulo  Piata. 
a  Portuguese)  received  from  the  king  a  grant  of  a  sflver^Jne 
at  Hilderston  near  Linlithgow,  from  which,  however,  neither  the 
Crown  nor  the  undertakers  made  any  profit.  In  1613  he  bcgaa 
a  correspondence  with  the  poet  Drummond  of  Hawthomd«n, 
which  ripened  into  a  lifelong  intimacy  after  their  meeting  (March 
X614)  at  Menstrie  House,  where  Alexander  was  on  oae  of  his 
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ibort  aoniul  viuU.    Is  1614  Alexander  wu  appointed  to  tlie 
Eoglish  office  oC  muter  of  lequoti,  uid  in  July  of  Ibc  foUowing 
rtu  to  e  Beat  on  tbe  Scotliib  privy  coundL    Id  ifiii  he  received 
^rom  James  1.  enormoua  p^ntB  of  land  In  America  embndng 
ihe  diiiricti  of  Nova  Scotia,  New  Biuiiswick,  and  the  Gaipi 
Pcniiuuia,  accompanied  by  a  charter  appointing  him  hereditary 
ieutenant  of  iIk  new  <nlony.     This  territory  wai  tfterwudi 
Ecreaied  on  paper,  to  u  to  include  a  gnat  part  of  Canada. 
Metander  proceeded  to  recruit  emigrants  far  bii  "  Neo  Sa 
and,"  but  the  tenna  he  oGercd  mte  u  meagre  that  he  failed 
itiract  any  etcept  the  lowest  dai*.  These  were  detpatched 
wo  vessels  chartered  for  the  puipoae,  and  in  1O15  he  published 
m  EiuimracemetU  It  Colanui  in  which  he  vainly  painted  ' 
lloning  cokiun  the  natural  advantage!  of  the  new  territo 
rhe  enterprise  was  further  discredited  by  the  institution  of 

1  Scotia,  who  were  to  receive  grants 


if  land,  each  6  aq.  n 


of  £1 50.  An  allempi  made  by  the  French  to  make  good 
.eir  footing  fn  the  colony  was  fruitnted  (1617)  by  Captalc 
ertch,  and  Alexander's  son  and  namesake  made  two  expcditioni 
Nova  Scotia.  But  Alexander  found  the  colony  a  constani 
ain  on  his  resources,  and  waa  unable  to  obtain  from  tbt 
eaiuty,  in  spite  of  royal  auppott,  £6000  which  he  demanded 
compensation  for  his  losses.  He  received,  however,  a  grant 
1 000  acres  in  Armagh,  He  was  the  king's  secretary  for  ScoC- 
nd  from  1626  till  his  death,  and  in  lOjo  was  created  Viscount 
irling  and  Lord  Aleiander  of  TulHbody.  In  the  same  year  he 
IS  appointed  master  of  requests  Cor  ScotlsDd.  and  In  1631  an 
traordinary  judge  of  the  Court  of  Session.  Meanwhile  Ffench 
Suence  had  gained  ground  in  America.  In  ifiji  Chart< 
itnictions  to  Alexander  to  abandon  Port  Royale,  and 

lole  of  the  Urritoiy  of  Nova  Scotia  was  ceded  to  the  French, 
eiander  continued  to  receive  nibitantial  marks  of  the  roya! 
k't>ur  In  1631  he  obtained  a  patent  granting  him  thepri^" 
printing  a  translation  ol  the  Piaim],  of  which  Jatno  I. 
clared  to  be  the  author.  There  ia  reisoa  to  believe  that  In 
is  unfortunate  collection,  which  ihe  Scottish  and  Ec_ 
urches  refused  to  encourage,  Alexander  ioduded  aome  of  bla 
rn  work-  He  had  been  commanded  by  Jarae*  to  aubmit 
mslations,  when  James  was  carrying  out  his  long  entertainefl 
sh  to  supplant  the  popular  version  of  Slcmhold  and  Hopkins; 
t  these  the  royal  critic  had  not  preferred  to  his  own.  It  has 
en  assumed  from  the  scanty  evidence  that  when  Aleiander 
is  entnisted  with  the  editing  and  publishing  of  the  Ftaimi  by 
tarles  I.  he  had  introduced  some  of  his  own  work.  In  1633  he 
s  advanced  to  the  rank  of  earl,  with  the  additional  title  of 
Kount  Canada,  and  in  i63t>  he  became  earl  of  Dovan.  His 
airs  were  stiil  embarrassed  and  he  bad  begun  to  build  Argyll 
luie  at  Stilling.  In  161J  he  received  the  right  ol  a  royalty 
Ihe  copper  coinage  of  ScotUad,  but  this  proved  unproductive. 
'  therefore  secured  for  his  fourth  son  the  office  of  general  of  the 
due  small  copper  nuns,  imown  as 
into  drculaiioB  as  equivalent  to  two 
.nmngs.  aiinougn  loey  were  of  the  same  weight  as  the  old 
rtbings.  These  coins  were  unpopular,  and  were  reduced  to 
itir  real  value  by  the  privy  council  in  ifiji).  Aleiander  died  io 
!bt  on  the  nth  of  February  1640,  at  his  LoDdOn  bouse  In 

He  was  succeeded  In  the  title  by  his  grandson  WHliam,  who 
ed  a  few  months  later,  and  then  by  his  ion  Henry  (d.  16+4}, 
ho  became  the  3rd  earl.  When  Henry's  grandson  Henry,  the 
b  earl  (1664-1739),  died,  the  earldom  becamedormant,  and  in 
150  il  *as  claimed  by  William  Aleiander  (see  below).  Id 
lis  tbe  earldom  was  claimed  by  Aleiander  Humphreys- 
leunder,  who  asserted  that  his  mother  was  a  daughter  of  tbe 
'St  earl.  The  charter  of  i6jg,  however,  on  which  his  title  rested, 
asdeclsredin  i839lobeaforgery.  See  W,  Tumbull,  5lir/in{ 
eeraj e  Chim  (.839). 

All  Alexander'!  Eiterary  work  was  produced  after  1603  and  before 
. ,. ._^  inpoli---  -'---•-       •"- 
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distinguished  himsdf  at  Monmouth.  He  took  an  active  part  in 
exposing  the  Conway  Cabal,  presided  over  the  court-martial 
of  General  Charles  Lee,  and  enjoyed  the  confidence  of  Washing- 
ton to  an  unusual  degree.  In  October  1781  he  took  command 
of  the  northern  department  at  Albany  to  check  an  expected 
invaaioB  from  Canada.  He  died  at  Albany  on  the  15th  of 
January  2783.  He  waa  a  member  of  the  board  of  governors  of 
King's  College  (now  Columbia  University)  and  was  himself 
devoted  to  the  study  of  mathematics  and  astronomy. 

See  W.  A.  Duer.  "  Life  of  William  Alexander,  Earl  of  Stiriine." 
in  vol.  ii.  of  the  CoOecHons  of  the  New  Jersey  Historical  Society  (New 
York,  1&47). 

I  STIRUNO,  a  royal,  municipal  and  police  burg^,  river  port 
and  county  town  of  Stirlingshire,  Scotland.  Pop.  (1901), 
18,697.  It  is  finely  situated  on  the  right  bank  of  the  Forth, 
39}  m.  N.W.  of  Edinburgh  and  99I  m.  N.E.  of  Glasgow,  being 
served  by  the  North  British  and  the  Caledonian  railways. 
The  old  town  occupies  the  slopes  of  a  basaltic  hill  (420  ft.  above 
the  sea)  terminating  on  the  north  and  west  in  a  sheer  precipice. 
The  modem  quarters  have  been  laid  out  on  the  levd  ground  at 
the  base,  eiyecially  towards  the  south.  Originally  the  town 
was  protected  on  its  vulnerable  sides  by  a  wall,  of  which  fenlains 
still  exist  at  the  south  end  of  the  Black  Walk.  Formerly  there 
were  two  main  entrances— the  South  Port,  xoo  yds.  to  the 
west  of  the  present  line  of  Port  Street,  and  the  "  auld  brig  " 
over  the  Forth  to  the  north,  a  quaint  high-pitched  structure  of 
four  arches,  now  closed  to  traffic.  It  dates  from  the  end  of  the 
Z4th  century  and  was  once  literally  "the  key  to  the  Highlands." 
It  still  retains  the  gateway  towers  at  both  ends.  Just  bdow 
it  is  the  new  bridge  erected  in  2829  from  designs  by  Robert 
Stevenson,  and  below  this  again  the  railway  viaduct.  According 
to  local  tradition,  a  bridge  stood  at  Elldean,  i  m.  up  the  river, 
not  far  from  the  field  of  the  battle  of  Stirling  Bridge  (1297). 
The  castle  crowning  the  eminence  is  of  imknown  age,  but  from 
the  time  that  Alexander  I.  died' within  its  walls  in  2x24  till  the 
union  of  the  crowns  in  1603  it  was  intimately  associated  with 
the  fortunes  of  the  Scottbh  monarchs.  It  is  one  of  the  for- 
tresses appointed  by  the  Act  of  Union  to  be  kept  in  a  state  of 
repair,  and  is  approached  from  the  esplanade,  on  which  stands 
the  colossal  statue  of  Robert  Bruce,  erected  in  1877.  The  main 
gateway,  built  by  James  III.,  gives  ^iccess  to  the  lower  and  then 
to  the  upper  square,  on  the  south  side  of  which  stands  the 
palace,  begun  by  James  V.  (1540)  and  completed  by  Mary  of 
Guise.  The  east  side  of  the  quadrangle  is  occupied  by  the 
parliament  house,  a  (jothic  building  of  the  time  of  James  HI.,* 
now  used  as  a  barrack-room  and  stores.  On  the  north  side  of 
the  square  is  the  chapel  royal,  fofmded  by  Alexander  L,  rebuilt 
in  the  25th  century  and  again  in  2594  by  James  VI.  (who  was 
christened  in  it),  and  afterwards  converted  into  an  armoury 
and  finally  a  store-room.  Beyond  the  upper  square  is  the  small 
castle  garden,  partly  destroyed  by  fire  in  2856  but  restored,  in 
which  Wniiam,  8th  earl  of  Douglas,  was  murdered  by  James  II. 
(2452).  Just  below  the  castle  on  the  north-east  is  the  path  of 
Ballangeich,  which  is  said  to  have  given  private  access  to  the 
fortress,  and  from  which  James  V.  took  his  title  of  "Guidman  of 
Ballangeich  "  when  he  roved  incognito.  Bdow  it  is  (jowan 
Hill,  and  beyond  this  the  Mote  or  Heading  Hill,  on  which  Mur- 
doch Stuart,  2nd  duke  of  Albany,  his  two  sons,  and  his  father- 
in-law  the  earl  of  Lennox,  were  beheaded  in  2425.  In  the  plain 
to  the  south-west  were  .the  King's  Gardens,  now  under  grass, 
with  an  octagonal  turf-coveted  motmd  called  the  King's  Knot 
in  the  centre.  Farther  south  lies  the  King's  Park,  chiefly 
devoted  to  golf,  cricket,  football  and  curling,  and  containing 
also  a  race-course.  On  a  hill  of  lower  elevation  than  the  castle 
and  separated  from  the  esplanade  by  a  d^ression  styled  the 
Valley — the  tilting-ground  of  former  times — a  cemetery  has 
been  laid  out.  Among  its  chief  features  are  the  Virgin  Martyrs' 
Memorial,  r^resenting  in  white  marble  a  guardian  angel  and 
the  figures  of  Margaret  M'Lauchlan  and  Margaret  Wilson, 
who  were  drowned  by  the  rising  tide  in  Wigtown  Bay  for  their 
fidelity  to  the  Covenant  (2685);  the  large  pyramid  to  the 
memory  of  the  Covenanters,  and  the  Ladies'  Rock,  from  which 


ladies  viewed'  the  jousts  in  the  Valley.  Adjoinizig  the 
on  the  south  is  Greyfriars,  the  parish  diurcfa,  abo  caBed, 
the  Reformation  (2656),  when  it  was  divided  into  two  places 
of  worship,  the  East  and  West  churches.  David  L  is  bdieved 
to  have  founded  (about  2130)  an  earlier  church  00  thorste 
dedicated  to  the  Holy  Rood,  or  Cro«,  whidi  was  butsed  a 
Z406.  The  churdi  was  rebuilt  soon  afterwards  aad  possibly 
some  portions  of  the  preceding  structure  were  incmposaied  ia 
the  nave.  The  choir  (the  East  church)  was  added  in  1494  by 
James  IV ,  and  the  I4)fie  a  few  years  later  by  James  Bcstoo, 
archbishop  of  St  Andrews,  or  his  nephew.  Cardinal  David  Beaton. 
At  the  west  stands  the  stately  battlemented  sqoaxe  tower, 
90  ft.  high.  The  nave  (the  West  church),  divided  bom  the 
aisles  by  a  double  row  of  massive  round  pillars,  is  a  transitioa 
between  Romanesque  and  Gothic,  with  potxited  wisidcnn. 
The  crow-stepped  (jothic  gable  of  the  south  transept  affords 
the  main  entrance  to  both  churches.  The  choir  is  in  the 
Decorated  an<i  Perpendicular  styles  and  is  higher  than  the  utvt. 
The  parish  diurdi  is  200  ft.  long,  5s  ft.  broad  and  50  ft.  h^ 
Within  its  walls  Mary  (^ueoi  ot  Scots  was  cxowned  in  XS43, 
when  nine  months  old,  and  in  the  same  year  the  caxi  of  Aixaa, 
regent  of  Scotland,  abjtued  Protestantism;  in  1544  an  aaaesphir 
of  nobles  appointed  Mary  of  Guise  queen-rcgent;  on  the  iQih  at 
July  2567  James  VL  was  crowned,  John  Knox  preaching  the 
sermon,  and  in  August  2572  and  Juxie  2578  the  eeaenl  asaaakSj 
of  the  Churdi  of  Scotland  met.  JUmes  Guthrie  (i6xa-x66i)» 
the  martyr,  and  Ebenezer  Erskine  (2680-1794),  loanderoifthe 
Scottish  Secession  Church,  were  two  of  the  most  distingucdwi 
ministers.  To  the  south-west  of  the  diurch  is  Cowane's  Hos- 
pital, fotmdcd  in  2639  by  John  0>wane,  dean  of  gild,  for  twelve 
poor  members  of  the  gildry;  but  the  deposition  of  the  diarky 
has  been  modified  and  the  hall  serves  the  purpose  of  a  g"^^— " 
Adjoining  it  is  the  military  prison.  Near  the  prindpol  eatcaace 
to  the  esplanade  stands  Argyll's  Lodging,  erected  about  163a 
by  the  rst  earl  of  Stirling.  On  his  death  in  2640  it  passed  to  the 
2st  marquess  of  Argyll  and  b  now  a  military  hoqjMtaL  Broad 
Street  contains  the  ruins  of  Mar's  Work,  the  palace  bmlt  fay 
John  Erskine,  rst  (or  6th)  earl  of  Mar,  about  2570,  acooR&^ 
to  tradition,  out  of  the  stones  of  Cambuskenneth  Abbey;  the  old 
town  house,  erected  in  2702  instead  of  that  in  which  John  Hao^ 
ton,  the  last  Roman  Catholic  archbishop  of  St  Andrews,  was 
hanged  for  alleged  oomplidty  in  the  murders  of  Damky  and  the 
regent  Moray;  the  town  cross,  restored  in  1891,  and  the  boese 
wUch  was,  as  a  mural  tablet  says,  the  **  nursery  ol  James  VL 
and  his  son  Prince  Henry."  The  important  buildiags  indade: 
the  high  school;  the  trades  hall,  founded  by  Robert  ^ctiaU 
James  IV.'s  tailor,  in  the  Back  Walk;  the  burgh  buadiags, 
with  a  statue  of  Sir  William  Wallace  over  the  pocdi,  the  Katiosiil 
Bank,  occupying  the  site  of  the  Dominican  monastexy,  fdcnded 
in  2^23  by  AJexandrr  II.  and  demdished  at  the  Refdnnaxics.; 
the  Smith  Institute,  founded  in  2873  by  Thomas  Stewart  Smkh, 
an  artist,  containing  a  picture-gallery,  museum  and  readis^f- 
room;  the  public  haUs;  the  Royal  Infirmary  and  various 
charitable  institutions.  Wo(41en  manufactures  (cazpetSy  taitaMk 
shawls)  are  the  staple  industry,  and  taiming,  iroii-ioinidi£^ 
carriage-building  and  agricultural  implemott-making  ate  also 
carried  on,  in  addition  to  furniture  factories,  coupes  age  and 
rubber  works.  The  harbour  being  accessible  only  at  hqgh 
water,  and  then  merdy  to  vessels  of  small  tonnage  tbe  tkippag 
trade  is  inconsiderable. 

Stirling  is  under  the  jurisdiction  of  a  ooundl  with  piwvoa 
and  bailies,  and,  along  with  Culross,  Dunfermline,  Invccfceit^^ 
and  Qatetaterry  (the  Stirling  burghs)  returns  a  member  ta 
Parliament.  The  Abbey  Craig,  an  outlying  spur  of  the  OchS&. 
li  m.  north-east  of  Stirling,  is  a  thiddy-wooded  hiD  (36s  h. 
high),  on  the  top  of  which  stands  the  WaUaoe  monument  (itt«\ 
a  baionial  tower,  sao  ft.  high,  sun2iounted  with  an  open-werl 
crown.  The  Valhalla,  or  Hall  of  Heroes,  contains  basts  ^ 
eminent  Scotsmen.  Cambuskenneth  Abbey  is  situated  oa  the 
left  bank  of  the  Forth,  about  2  m.  east-north-east  of  StirSsg  h* 
ferry  across  the  river.  The  name  is  derived  from  theGseiisc 
and  means  "  the  Crook  of  Kenneth,"  or  Cairenachus.  a  biead 
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»f  St  Columba  and  patron  of  Kilkenny  in  Ireland.  The  abbey, 
irhich  was  in  the  Ewly  Pointed  style,  was  founded  by  David  I. 
n  1 147  for  monks  of  the  order  of  St  Augustine.  Several  Scots 
>arliaments  met  within  its  walls,  notably  that  of  1326,  the  first 
attended  by  burgesses  from  the  towns.  At  the  Reformation 
S/laxy  Queen  of  So>ts  bestowed  it  on  the  xst  earl  of  Mar  (1562), 
vho  is  said  to  have  used  the  stones  for  his  palace  in  Stirling. 
n  1 709  the  town  council  of  Stirling  purchased  the  land  and  ruins. 
\U  that  remains  <^  the  abbey  is  the  massive,  four-storeyed 
ower — which  is  70  ft.  high,  and  35  ft.  square,  and  was  painted 
ind  repaired  in  1864— Hhe  graceful  west  doorway  and  the 
oundations  of  some  of  the  waUs.  The  bones  of , James  III.  and 
us  queen,  Maigaret  of  Denmark,  who  were  buried  within  the 
>redncts,  were  discovered  in  1864  and  re-inierred  nest  year 
inder  a  tomb  erected  by  Queen  Victoria  at  the  high  altar. 

Earlier  forms  of  the  name  of  Stirling  are  Strivilen,  Estriuelen, 
>triviling  and  Sterling,  besides  the  Gaelic  Struithla.  It  was 
Lnown  jdso  as  Snowdoun,  whidi  became  the  official  title  of  the 
kots  heralds.  The  Romans  had  a  station  here  {Benobara), 
[n  IX 19  it  was  a  xo3ral  bur|^  and  under  Alexander  I.  was  one 
A  the  Court  of  Four  Bur^  (superMded  under  James  III.  by 
he  Convention  of  Royal  Burghs).  In  x  174  it  was  handed  over 
;o  the  English  in  security  for  the  treaty  of  Falaise,  being  restored 
:o  the  Scots  by  Richard  L  The  earliest  known  charter  was  that 
l^anted  in  1236  by  Alexander  II.,  who  made  the  castle  a  royal 
-esidence.  The  fortress  was  rq>eatedly  besieged  during  the 
vars  of  the  Scottish  Indq>endence.  In  X304  it  fell  with  the  town 
:o  Edward  I.  The  English  held  it  for  ten  years,  and  it  was  in 
>rder  to  raise  the  Scottkh  8ic|;e  in  1314  that  Edward  II.  risked 
:he  battle  at  Bannockbum.  Edward  Baliol  surrendered  it  in 
t334  in  terms  of  ha  compact  with  Edward  HI.,  but  the  Scots 
regained  it  in  X339.  From  this  time  tiU  the  collapse  of  Queen 
Mary's  fortunes  in  1568,  Stirling  almost  shared  with  Edinburgh 
:he  rank  and  privileges  of  capital  of  the  kingdom.  It  was  the 
>irthplace  of  James  II.  in  1430  and  probably  of  James  HI.  and 
fames  IV.  In  15  71  an  attempt  was  made  to  surprise  the  castle 
yy  Mary's  adherents,  the  rq;ent  Lennox  being  slam  in  the  fray, 
ind  seven  years  later  it  was  captured  by  James  Douglas,  4th 
sari  of  Morton,  after  which  a  reconciliation  took  place  between 
the  Protestants  and  Roman  Catholics.  It  was  occupied  in  1584 
by  the  earls  of  Angus  and  Mar,  the  Protestant  leaders,  who, 
bowever,  fled  to  England  on  the  approach  of  the  king.  Next 
^ear  they  returned  with  a  strong  force  and  compelled  James  VI. 
to  open  the  gates,  his  personal  safety  having  been  guaranteed, 
[n  1 594  Prince  Henry  was  baptized  in  the  chapel  royal,  which 
iiad  been  rebuflt  on  a  larger  scale.  After  the  union  of  the 
iTowns  (r6o3)  Stirling  ceased  to  play  a  prominent  part  on  the 
lational  stage.  The  privy  council  and  court  of  session  met  in 
:he  town  in  X637  on  account  of  the  disturbed  state  of  Edinburgh, 
[n  1 641  Charles  I.  gave  it  its  last  governing  charter,  and  four 
Kears  afterwards  parliament  was  held  in  Stirling  on  account  of 
:he  plague  in  the  capital,  but  the  outbreak  of  the  pest  in  Stirling 
raused  the  l^jslators  to  remove  to  Perth.  Dtuing  the  Civil 
lYar  the  Covenanters  held  the  town,  to  which  the  committees 
>f  church  and  state  adjourned  after  Cromwell's  victory  at 
Dunbar  (1650),  but  in  August  next  year  the  castle  was  taken 
)y  General  Monk.  In  17x5  the  3rd  duke  of  Argyll  held  it  to 
>revent  the  passage  of  the  Forth  by  the  Jacobites,  and  in  1746 
t  vas  ineffectually  besieged  by  Prince  Charles  Edward.  In 
i773f  In  consequence  of  an  intrigue  on  the  part  of  three  members 
>f  the  council  to  retain  themselves  in  office,  the  town  was 
leprived  of  its  corporate  privileges,  which  were  not  restored 
util  1781. 

See  HisUnry  of  the  Chapd  KoyiA,  Stirling  (Grampian  Cub.  1882): 
Tkarters  of  SUrling  (1884};  John  Jamieson,  BeU  Uu  Cat  (Stirling. 
1002);  The  Battle  of  ^Hint  Bridge— the  Kildean  Myth  (Stiriing 
Natural  History  ana  Archaeological  Society,  1905). 

SnRUNG-MAZWBLL,  SIR  WILUAM,  Bart.  (x8i»-r878), 
Scottish  man  of  letters  and  virtuoso,  the  only  son  of  Archibald 
Stirling  of  Kdr,  Perthshire,  and  of  Elizabeth,  third  daughter 
>f  Sir  John  Maxwell,  seventh  baronet  of  .PoUok,  Renfrewshire, 
iras  bom  at  Keomure.  near  Glasgow,  on  the  8th  of  March, 


x8i8.  William  Stirling  was  educated  privately  and  at  Trinity 
College,  Cambridge,  where  he  graduated  in  1839.  On  leaving 
Cambridge  he  spent  some  years  abroad,  chiefly  in  Spain  and 
Syria.  Having  succeeded  his  father  as  proprietor  of  Keir  in 
1847,  when  he  was  made  vice-lieutenant  of  Perthshire,  he  in 
X852  entered  parliament  as  member  for  that  county;  and  he  was 
several  times  re-elected.  On  the  death  of  his  unde  in  1865  he 
succeeded  to  the  baronetcy  and  estates  of  Pdlok,  assuming  the 
additional  name  of  Maxwell.  In  the  same  year  he  became 
d^uty-lieutenant  of  Lanarkshire,  and  a  like  office  was  con- 
ferred on  him  in  Renfrewshire  in  1870.  He  married  in  x86s 
Anna  Maria,  daughter  of  the  lOth  earl  of  Leven  and  MelvUIe. 
She  died  in  1874,  and  in  1876  Sir  William  married  Caroline  Norton. 
In  1862  he  was  chosen  lord  rector  of  St  Andrews,  in  1872  the  same 
honour  was  conferred  by  Edinburgh,  and  in  1876  he  became 
chancellor  of  Glasgow.  He  was  a  trustee  of  the  British  Museum, 
of  the  National  Gallery,  and  member  of  the  senate  of  London 
University.  In  1876  he  was  created  a  Knight  of  the  Thistle, 
being  the  only  commoner  of  the  order.  He  died  at  Venia  on 
the  X5th  of  January  X878. 

Sir  W.  Stirling-MaxweU's  works,  which  are  invariably  charac- 
terized by  thorough  workmanship  and  excellent  taste,  were  in  some 
cases  issued  for  private  circulation  only,  and  almost  all  of  them  are 
now  exceedingly  rare.  They  include  an  early  volume  of  verse 
(Songs  of  the  Holy  Land,  1848),  and  several  volumes  containing 
costly  reproductions  of  old  engravings,  along  with  valuable  explana- 
tory matter.  His  best-known  publications  are  Annals  of  the  Artists 
of  Spain  (1848).  TTie  Cloister  Life  of  Charles  V.  (1852}.  Part  of  the 
Annals  was  revised  and  published  as  Velasques  and  his  Worhs  (1855). 
The  Cloister  Life  was  at  once  recognized  as  a  valuable  contribution 
to  history,  but  its  importance  was  lessened  by  the  appearance 
a  year  or  two  later  of  Mignet's  Charles-Quint  and  L.  P.  Gachard's 
Retraite  ei  mart  de  Charles-Quint.  A  life  of  Don  John  ef  Austria, 
from  his  posthumous  papers,  edited  by  Sir  G.  W.  Cox,  appeared  in 
1883.  A  collected  edition  of  his  works,  with  a  short  memoir, 
appeared  in  1891. 

STIRUNOSHIRB,  a  midland  county  of  Scotland,  bounded 
N.  by  Perthshire,  N.E.  by  Clackmannanshire  and  the  Firth  of 
Forth,  S.E.  by  Linlithgowshire,  S.  by  Lanarkshire  and  the 
detached  part  of  Dumbartonshire  and  S.W.  and  W.  by  Dum- 
bartonshire; area  288,842  acres,  or  45X'3  sq.  m.  In  the  north- 
west a  spur  of  the  Grampians  culminates  in  Ben  Lomond 
(3x92  ft.),  and  the  centre  is  occupied  by  a  group  known  as  the 
Lennox  Hills,  consisting  of  Gargunnock  HiUs  (1591),  Fintry  Hills 
(1676),  Kilsyth  Hills  (X870),  and  Campsie  Fells  (1894).  The 
chief  river  is  the  Forth,  the  windings  of  which  constitute  most 
of  the  northern  boundary.  The  other  important  streams  are 
the  Canon,  which  rises  in  Campsie  Fells  and  flows  mainly  east 
for  25  m.  to  the  Forth  of  Grangemouth;  the  Endrick,  which, 
rising  in  Fintry  Hills,  first  flows  east,  then  south  and  finally  bends 
round  to  the  west,  a  direction  which  it  maintains  for  noost  of  its 
course  of  31  m.  tiU  it  empties  itself  into  Loch  Lomond;  the 
Kelvin,  which,  from  its  source  in  Kilsyth  Hills,  flows  south- 
west to  the  Clyde  at  Glasgow  after  a  run  of  22  m.,  and  the  Avon, 
rising  in  the  detached  portion  of  Dumbartonshire,  and  flowing 
for  aim.  east  and  then  north  to  the  Forth.  The  prindpal  lochs 
include  the  greater  part  of  the  eastern  waters  of  Loch  Lomond, 
from  Endrick  mouth  to  a  point  2  m.  north  of  Inversnaid;  a 
small  portion  of  the  upper  end  of  Loch  Katrine,  from  a  point 
in  the  centre  of  the  lake  opposite  to  Stronachlachar  to  Glengyle 
at  the  head;  Loch  Arklet,  in  the  north-west  area,  x  m.  long  by 
i  m.  wide,  forming  part  of  the  water  supply  of  Glasgow; 
the  small  Loch  Coulter,  in  the  parish  of  St  Ninians,  and 
Black  Loch,  partly  in  Lanarkshire.  The  Forth  and  Clyde 
Canal  crosses  the  south-eastern  comer  of  the  county  from 
Grangemouth  to  Castlecaiy. 

Gec/ofy.— The  oldest  rocks  in  the  county  are  the  Dalradian 
schists  which  occupy  the  north-west  beyond  a  great  fault  which 
runs  across  from  near  the  bottom  end  of  Loch  Lomond  in  a  north- 
easterly direction  pasnng  not  far  from  Aberfoyle.  These  schists 
are  less  altered  and  micaceous  near  the  fault  and  there  is  some 
evidence  for  believing  them  to  be  of  Ordovidan  age.  On  the  south- 
eastern side  of  the  uiult  are  the  conglomerates  and  sandstones  of 
Lower  Old  Red  Sandstone  age,  which  are  more  highly  inclined  and 
coarser  nearer  the  fault.    Resting  uniformly  on  the  lower  series  is 
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the  Upper  Old  Red  series  of  sandstones :  but  the  junction  between  the 
two  is  faulted  between  Balfron  and  Kippen;  the  fault  runs  E.N.E.- 
W.S.W.  Then  follows  the  Carboniferous  system  which  occupies 
the  rest  of  the  county.  The  lowest  member,  the  Calciferous  Sand- 
stone group,  consistmg  of  clays  and  marls  with  cement  nodules, 
may  be  seen  on  both  sides  of  the  Campsie  Fells;  it  is  well  exposed 
near  Strathblane  in  Ballagan  Bum.  These  beds  are  succeeded  by 
alternating  beds  of  contemporaneous  tuffs  and  sandstones  and  then  by 
great  sheets  of  diabase-porphyrite  which  attain  a  considerable  thick- 
ness and  form  well-marked  ridees  on  the  southern  side  of  the  Campsie 
Hills;  they  are  best  developea  north  of  Kilsyth  and  east  of  Fintry. 
Meiide  Bm  and  Dung;oil  mark  the  sites  of  the  vents  from  which 
some  of  these  volcanic  rocks  were  erupted.  The  Carboniferous 
Limestone  series  is  the  next  in  order  and  the  lower  beds  may  be 
found  resting  upon  the  volcanic  rocks  except  where  the  junction  is 
faulted  and  this  series  is  let  down,  as  it  is  between  Strathblane  and 
the  Carron  Water.  As  in  the  neighbouring  counties,  this  series 
consists  of  a  lower  limestone  group — with  tne  Index,  Calmy  and 
Castle  Cary  limestones— a  middle  group  with  coals  and  clay  iron- 
stones and  an  upper  limestone  group  with  the  Hosie  and  Hurlet 
limestones;  below  the  latter  is  a  Md  of  alum  shale.  These  rocks  are 
consideiably  folded  about  Kilsyth  and  in  the  directions  of  Banton 
and  Caimbc^;  the  "  Riggin  "  near  Kilsyth  is  a  noteworthy  example 
of  an  anticlinal  fold.  The  next  series  is  tne  Millstone  Grit — sand- 
stones with  some  coal-seams  and  fireclays — which  occurs  towards 
the  eastern  boundary.  The  true  Coal-measures  are  well  developed 
between  Grangemouth  and  Stenhousemuir  and  about  Falkirk.  The 
more  important  seams  are  the  Virtuewell  (the  highest),  the  Splint. 
Craw  and  Coxhead  coals.  I  otrusive  sheets  of  basalt  have  penetrated 
the  Carboniferous  rocks  and  are  now  quarried  for  road  metal ;  Abbey 
Craig  and  Stirling  Castle  hill  are  formed  of  one  of  the  more  important 
of  these  intrusions.  Later  basalt  dikes  of  Tertiary  age  are  not 
uncommon.  A  good  deal  of  boulder  clay  covers  the  older  rocks  and 
an  interesting  blue  marine  clay  is  found  beneath  it  in  the  Endrick 
valley.  The  Carse  of  Stirling  is  overlaid  by  the  muds  and  sands  of 
the  50  ft.  raised  beach ;  and  traces  of  the  100  ft.  beach  are  also  to  be 
found. 

1  OimaU  and  Agriculture. — ^The  rainfall  for  the  yeu  varies  from 
35  in.  in  the  far  east  to  55  in.  in  the  Highland  region  in  the  extreme 
north-west.    The  mean  annual  temperature  is  47*5*  F. ;  for  January 

S8*  F.,  for  July  59*  F.  The  arable  soils  are  of  two  kinds,  locally 
Mtinguished'as  carse  "  and  "  dryfield,"  the  rest  of  the  land  being 
composed  o^  pasture,  moor  and  peat.  The  "  carse  "  extends  along 
the  valley  from  Buchlyvie  to  the  eastern  boundary,  a  distance  of 
32  ra.  (by  the  river),  with  a  breadth  of  i  to  4  m.  The  soil  consists 
of  the  finest  clays,  without  stones,  but  interspersed  with  strata  of 
marine  shells.  It  has  been  largely  stripped  of  the  overlying  peat, 
and  by  draining,  subeoil  ploughing  and  the  use  of  lime  h^  been 
converted  into  a  rich  soil,  esptecially  adapted  for  wheat  and  beans. 
The  "  dryfield,"  mostly  reclaimed  since  the  beginning  of  the  i8th 
century,  occupies  the  valleys  and  the  higher  ground  bordering  the 
carse.  It  is  fertile  and  well  suited  for  potatoes  and  turnips.  In  the 
order  of  their  importance  the  grain  crops  are  oats,  barley  and  wheat. 
Beans  are  also  extensively  grown.  Livestock  is  raised  m  increasing 
numbers.  The  sheep  are  chiefly  black-faced,  the  cattle  Irish,  short- 
horns and  crosA-brecds.  Ayrehires  are  the  principal  breed  on  the 
"  dryfield "  farms,  where  butter-making^  is  largely  carried  on. 
Horses  are  kept  only  for  farming  operations  or  for  stock,  and  a 
considerable  number  of  pigs  are  reared.  The  average  size  of  the 
holdings  is  from  70  to  80  acres.  The  area  under  wood  is  small. 
Birches  grow  naturally  on  the  lower  slopes  of  the  mountains  in 
Buchanan  and  Drymen,  and  oaks  freely  on  the  banks  of  Loch 
Lomond.  Larch  and  Scots  fir  are  the  leading  trees  in  modem 
plantations. 

Other  Industries. — ^The  coalfield  of  the  south-east  supplies  the 
staple  industry.  Iron  ore.  fireclay  and  oil-shale  are  also  obtained, 
while  limestone  is  extensively  wrought  in  the  Campsie  district,  and 
sandstone  is  quarried  in  many  parts.  The  ironworica  at  Carron  and 
Falkirk  are  important  Woollens  are  manufactured  at  Stirling  and 
Bannockbum;  calico-printing  and  bleaching  are  established  in  the 
south-west,  especially  at  Lennoxtown,  Strathblane  and  Milton. 
There  are  chemical  works  at  Falkirk,  Stirling,  E)enny  and  Lennox- 
town.  Throughout  the  county  there  are  several  breweries  and 
distilleries,  and  at  Grangemoutn,  the  principal  port,  shipbuilding  is 
carried  on.  The  southern  and  south-eastern  districts  are  served  by 
the  North  British  railway  from  Edinburgh  to  Glasgow  (via  Falldrk) 
and  the  Caledonian  railway  from  Glasgow  to  Stirling  (via  Larbert), 
while  branches  connect  Grangemouth,  Denny  and  other  places  with 
the  through-lines.  The  Forth  &  Clyde  railway  crosses  the  shire, 
mostly  in  the  north,  from  Stirling  to  Balloch.  and  the  North  British 
also  mns  from  Glasgow  to-Aberfo>rIe.  In  the  tourist  season  there  is 
a  steamer  service  from  Leith  to  Stirling  (37  m.). 

Population  and  Administration. — In  1891  the  population 
numbered  1x8,021,  and  in  1901  it  was  142,291,  or  315  persons 
to  the  square  mile,  an  increase  for  the  decade  exceeded  only  by 
the  shires  of  Linlithgow  and  Lanark.  In  1901  there  were  ten 
-^r^ong  who  spoke  Gaelic  only  luid  ^14  Gaelic  and  English. 


The  principal  towns  are  Falkirk  (pop.  29,380),  Stirliiig  {tSfiqrj}, 
Grangemouth  (8386),  Kilsyth  (7292),  Std^usemuir  (si&4)t 
Denny  and  Dunip&ce  (5158),  Bridge  of  AUan  (3240),  and  Bonoy- 
bridge  (3009).  The  thke  returns  a  member  to  i^riiammr., 
and  Stirh'ng  and  Falkirk  respectivdy  belong  to  the  Stiitiaf 
and  Falkirk  district  groups  of  parliamentary  buif^  The 
police  burghs  include  Falkirk,  Grangemouth,  KHsyth,  Denay 
and  Dunipace  and  Bridge  of  Allan.  The  shire  fonns  a  dko^ 
dom  with  the  counties  of  Dumbarton  and  GUckmannan.  \ka 
there  is  a  resident  sheriff-substitute  at  Stirling  and  aoocher  a 
Falkirk.  The  shire  is  under  schoolboard  jursidiction,  and  there 
are  secondary  as  well  as  science  and  art  acboc^  at  Stirlii^  and 
Falkirk.  The  town  councils  of  Stirling  and  Kilsyth  sobsfedize 
classes  in  science  and  art,  besides  manual  instruction,  and  Domy 
and  Dunipace  maintains  a  mining  instruction  class. 

History  and  Antiquities. — ^The  wall  of  AntoDius,  boih  by 
Lollius  Urbicus,  in  a.d.  142,  connecting  the  Fofth  tad  Qydc, 
passed  through  the  south-east  of  the  county,  in  which  it  is  locaOy 
known  as  Graham's  Dyke.  At  Castlecary  and  Camekn,  wbkk 
were  both  stations  of  consequence  on  the  line  of  the  wiS. 
many  interesting  relics  have  been  found.  The  Camdoo  caase- 
way,  a  Roman  road,  ran  eastwards  from  Castlecary,  crossed 
the  rampart  at  Camelon,  whence  it  proceeded  northwards  to 
Stirling  and  the  Forth,  where  there  was  a  station  near  iht 
present  bridge  of  Drip.  Thence  it  crossed  the  river  to  Hea 
and  Dunblane  in  Perthshire.  To  the  north-east  of  the  C^- 
ron  foundry  there  stood,  till  its  demolition  in  1745,  a  fiae 
circular  Roman  building  caUed  Arthur's  Oon  (oven),  or  J^hs's 
Hof ,  but  the  two  motmds  in  Dunipace  parish  supposed  to  havt 
been  raised  as  monuments  of  peace  between  the  Romans  aod 
Caledonians  are  probably  of  natural  origin.  After  the  with- 
drawal of  the  Romans  the  county  once  more  fell  into  the  haadi 
of  the  Picts,  the  original  inhabitants,  who,  however,  gradnany 
retired  before  the  advance  of  the  Saxons  and  Scots.  By  the 
time  of  Malcolm  Canmore  (d.  1093)  the  lowland  area  had  be- 
come settled,  but  the  highland  tract  remained  a  distuibed  asd 
disturbing  region  until  the  pacification  foUowing  the  Jacotste 
rising  of  1745-46.  The  county  (dayed  a  oonspicucnis  port  in  the 
struggle  for  Scottish  independence,  being  particularly  assocxued 
with  many  of  the  exploits  of  Sir  William  Wallace  and  Robert 
Bruce.  The  three  great  battles  of  the  independence  were 
fought  in  the  shire — Stirling  Bridge  (1297),  Falkizk  (179SK 
Bannockbum  (13x4).  James  III.  was  stabbed  to  death  ia  a 
cottage  in  the  village  of  Milton  after  the  battle  of  Saudnebsn 
(1488),  but  apart  from  the  disastrous  defeat  of  the  Coveaantea 
at  Kils3rth  (1645)  <uid  the  transitory  triumph  which  Ptiecs 
Charles  Edward  won  at  Falkirk  (1746),  the  history  of  the  ibise 
practically  centres  in  that  of  the  cotmty  town. 

Bibliography.— Sir  Robert  Sibbald,  Descripiiam  of  SiiHimgskift 
(i7io);  Nimmo,  History  of  Stirliniskire  (1777.  1880);  JUgi&im 
Monasterii  S.   Marie  ae  Cambuskenneik  (tdiaburgfa.    i8j3):  ^ 


Rowand  Anderson,  Stirling  Castie  (189A):  J.  S.  Flenuag,  OU 
Lodgings  of  Stirling  (Stirling.  1897),  Old  Nook  of  Stirhng  (Scii&^ 
1898):  J.  W.  SmaU.  Old  Stirling  (i897). 

STIRRUP  (0.  Eng.  stirap,  stigrap,  M.  Eng.  siiropjtyropeM  At. 
a  mounting  or  dimbing-rope,  O.  Eng.  siigan,  to  mount,  chn^.  aai 
rap,  rope,  of.  Du.  stijbeugd,  literally  mounting  bow  or  loop,  Ce?- 
SteigbUgel),  a  loop  usually  of  metal,  8UH>ended  by  an  adjustabk 
strap  from  the  saddle  and  used  as  a  support  ior  the  foot  of  a 
rider  of  a  horse  when  seated  in  the  saddle  and  as  an  aid  in  mocot- 
ing.  The  earliest  use  of  stirrups  seems  to  have  been  in  the  East. 
for  they  are  mentioned  in  early  Chinese  literuure  and  cxaaipta 
which  must  be  earlier  than  the  7th  century  a.d  have  beea  kk^ 
in  Japan.  The  Greeks  and  Romans  dki  not  use  thea  b£ 
mounted  by  vaulting  or  from  a  mounting  block  (see  Sanpirn 
AND  Harness).  The  earliest  evidence  of  their  use  in  Europe  a 
in  the  Art  of  War  of  the  emperor  Maurice  (aj>.  582-602)  T^ 
were  probably  brought  into  use  by  the  nomad  horsenkcn  of  Asa. 
The  stirrup  of  the  early  middle  ages  seems  to  have  be^ 
and  semidrailar  or  triangular  in  shape.  By  the  14th 
the  footplato  became  broader  and  tbie  sides  heavier  and 
mented.    By  the  x6th  century  this  ornamentation 
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And  open  metal^iroTk  is  uftcd.    The  Anb  uimjp  it  very  larfc, 

afiording  i  mt  tor  Ihe  entire  loletii  Ihe  tool:  umetimci  ihe  ho] 
part  projccti  uid  termtiutn  in  ■  sharp  poiDt  lucd  u  a  ipui. 
Sec  the  plila  in  F.  HdhcuimIi.  TrttUm.  Haul-  FtU-  *k1  KrUp- 

Ktaiiacli^Utt.  &c.  (twi]:  md  R.  ZvhiUc.  Dit  .SiifMid  »  ikrrr 

STJBRMHmJI,  GBOBO  dsgS-ifi?'),  S*«liih  poM  ud 
scholar.  whoM  oiiffiail  name  wai  Gdtan  L<1}i.  wu  bom  at  WEka 
in  Dalcurlii  od  Ihe  ;lh  ol  Auguit  1598.  He  look  bi>  degne 
at  Creillwald.  and  Ipcnl  wme  yean  Id  travelUrig  over  evny 
quarter  of  Europe.  On  his  letum  in  iCie  he  nuinliined  1 
correspondence  with  Salmasiut,  Keinsiut,  and  otber  achoLan. 
He  (aught  at  Vatetis,  and  then  at  SlocUwlm.  aitiaciing  lie 
notice  ol  GutUvus  Adolphiu.  who  gave  taira  a  laponsible  post 
at  Dorpat  in  i6]o,  and  laised  him  oeit  year  Lo  the  nobility. 
Alter  tJic  king's  deaths  Chriatioa  attached  him.  ai  a  kind  of 
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quenlly  became  judge  at  Trondbjem,  member  of  tbt  . 
war  (1A61},  and  president  (lAt;)  of  the  College  ol  Apt! 
Stockholm.  He  died  at  Stockholm  on  the  iind  of  April  1671. 
His  gieateit  poem  Hmn/ci,  it  a  didactic  allegory  in  heiamelen, 
written  in  very  musical  vene,  and  with  almost  Oriental  splendour 
of  phtaieaDdinuLgety.  The  Haaiki,  which  deals  with  the 
familiar  story  o(  the  dispute  (or  the  hero  between  Duty  and 
Pleasure,  waa  Brst  printed  at  Upsala  in  165J  but  was  finished 
sorne  yean  tarUri.     BrlUept-Baidn  IkKfiominilsi,  a  sort  of 

very  brilliant  nork.  His  masques.  Tim  Jiiife  Cii^  (Cupid 
Caught}  (lfi4q),  Frtii-ajl  (The  Birth  oi  Peace)  (1649),  and 
ParHiuiui  Iriumpkani  (i«si),  wen  wrilten  for  (be  eotertiin- 
"Thristina.     He  can  acatcely 
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.  ol  tl 


inrhymed  song-measures. 
Sljemhielm  wai  an  active  phlkiUiti  ol 

wortu  on  lanauage,  of  which  only  a  le  lu 

tnligMrum  toUiainm  {16*1.  ac).  .  4). 

Auiu  laMua  (Lnbetk.  1700).  and  an  ^> 

(1661J.    Hii  •otkt  were  panially  ed  uU 

wilUrlita  ari€Um  ttSvmln  Flrfallan,  ir- 

•kbkl  (SiDCkholm.  iBtBI.  by  F.  Tan  lu 

C.  J.  l>nui«ni,  UUtrtrl  PiirlrUlt0€r\  uU 

liqt  of  hii  writings  in  the  AnuU  I  iv. 

(Upsia,  1848). 

STOA,  the  term  in  Greek  architecture  (Lai.  pcrticHj)  given 
to  a  building,  the  roof  of  which  is  supported  by  one  or  more  tows 
of  columns.  Ihe  sloal  al  Eli*  described  by  Pausanias  being 
important  eiampla. 

STOBABm,  KkStia.  so  cafkd  from  hia  natne  place  Stob! 
in  Macedonia,  the  eompUer  of  a  valuable  series  of  eilraOi  from 
Greek  author).  Of  his  life  nothing  is  known,  but  be  probably 
belong!  to  the  tatter  half  ot  Ibc  jth  century  4ji.  From  hb 
silence  in  regard  to  Christian  authors,  it  Ii  inferred  that  he  wai 

The  eilracu  were  intended  by  Slobaeut  (ot  bb  son  Septimius, 
and  were  preceded  by  a  letter  briefly  eiplainiag  Ihe  purpose  of 
the  work  and  giving  a  summary  of  the  coBieoii.  From  this 
summary  (preserved  in  Photius's  Bihtiiilhaa)  we  learn  thai 
StobaeuB  divided  his  work  into  four  book)  and  two  volumes. 
In  most  of  out  MSS.  the  work  is  divided  into  three  books,  o( 
which  the  first  and  second  are  generally  called  'Ei^otbI  ♦imml 
>al  Wual  (Physical  and  Moral  Eitracts).  and  the  third  'AiAi- 
>Jnu>r  (FlsriUtium  or  Sirmenii).  As  each  of  the  four  books 
is  sometimes  called  'Ai^gUTiar,  it  is  ptobable  thai  this  name 
oricinallv  bctonaed  to  the  entire  work;  the  full  title,  as  we  know 


a  (Fni. 
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The  introduction  (1 


?    been    amalgamate 
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of  Ihe  original  work, 
made  by  an  anonymous  Byzantine  writer  of  much  later 
date.  The  didactic  aim  of  Stabaeus's  work  is  apparent 
ihroughoui.  The  first  book  teaches  pbysic*~in  the  wide  sense 
which  the  Greelis  assigned  to  this  tetm— by  means  ol  enracls. 
It  is  often  nnlnutwortby:  Slobaeos  bctrayi  a  tendency  to 
confound  Ihe  dogmas  of  the  early  Ionic  philoaopbeis,  and  be 
occasionally  miiea  vp  Platonism  with  IVthagoreanism.  For 
part  of  this  book  and  much  of  book  ii,  he  depended  on  the  woiki 
of  Atliui,  a  peripatetic  phihaopbet,  and  Didymus.  The  third 
and  fourth  hooks,  like  the  larger  pan  of  the  tecond,  treat  ol 
ethics;  the  third,  ol  virtues  and  vicM,  in.  pain;  the  fourth, 
of  more  general  ethical  and  political  subjects,  frequently  citing 

chapten.     In  all,  Stobaeus  quotes  more  than  five 
Titers,  lenenlly  beginning  with  the  poets,  and  then 
iloiians,  orators,  philosophen  and  physic 
ciana.    it  is  to  mm  that  we  owe  many  ol  our  nwst  important 
fiagments  of  the  dramatists,  particularly  of  Euripides. 

Ediiiaprincepi(i6a9):Ecbiu,(dT,CaVord(iflii).A.MeinckB, 
(iSte-iSai):  risnlcrim,  ed.  T.  Caiiford  <iSy>);  A.  Meioeke  (tSss- 
I8J7).  C  Wachtmulh  and  O.  HeoK  (i8S*-iiM.  and  1909). 

■TOCKBRIIHIB.  s  township  of  Berkshire  county.  In  weatem 
Musacbusetts,  U.S.A.  Pop.  (1900),  loSt;  (iQio,  U.S.  census) 
igjj.  It  comprises  an  area  ol  14  sq.  m.  Lake  Mahkeenac. 
or  Slockbridge  Bow!,  is  about  a  m.  north  of  Slockbridge 
village.  Iminediately  south  ol  the  village,  in  a  cleft  in  the 
north-western  part  of  Bear  Mountain,  is  Ice  Glen,  with 
caverns  ice-lioed  even  b  midsummer.  In  the  southern 
part  of  the  township,  on  the  boundary  of  Great  Barrington, 
is   Monument   Mountain   (ijio  ft,).     Slockbridge  village  is 

PittsBdd,  and  is  served  by  the  New  York,  New  Haven  & 
Hartford  railway,  and  by  an  inlerurban  electric  line.  It  ii 
well  known  as  a  summer  resort,  with  a  casino  and  golf  links, 
a  war  monument,  a  bell  tower  erected  by  David  Dudley  Field 
to  commemorate  the  lodian  mission,  a  monument  in  the  old 
burial  ground  of  the  Slockbridge  Indians,  a  public  library, 
and  the  Slockbridge  Academy.  Jonathan  Edwards  (com- 
memorated by  a  monument,  i8;i)  was  the  pastor  (1750-1758), 
and  wrole  hia  Praiom  oj  Uu  WHi  here;  the  Sedgwick  mansion, 
the  home  of  Theodore  Sedgwick  (1746-1S1]),  is  at  Stockbridge; 
bis  daughter,  ibe  author,  Catherine  M.  Sedgwick,  was  bom  (and 
buried)  herei  and  Slockbridge  was  Ihe  birthplace  ol  Mark 
Hopkins  and  of  Cyrus  W.  Fieht,  who  presented  a  park  to  the 
village.  The  "  village  frnprovemenl  society  "  movement  seems 
to  have  originated  at  Slockbridge  in  1S53.  The  Stockbridgn 
(or  Mub-be-kan-ne«k}  Indians,  survivors  of  the  Mohican  tribe, 
removed  to  the  Housatonic:  Valley  from  Ihe  weit  bank  of  the 
Hudson  river  soon  after  the  Gnt  white  settlements  were  made 
in  New  York;  and  in  17]*  a  mission  wai  established  among  Ihem 
in  what  is  now  the  township  ol  Great  fiarringloa  by  John 
Sergeant  (1710-1740),  who  translated  part  of  the  Bible  into  their 
language.  In  1736  a  town  6  m.  aquare  {including  Ihe  present 
Stockbridge)  was  laid  out  for  them.  Lands  were  held  in  severally, 
the  Indians  were  guaranteed  the  civil  lights  ol  whiles;  they  had 
achurch  (under  thecbarge  of  Jonathan  Edwards  in  1750-1758), 
and  a  schotJ.  In  i7jg  their  township  was  incorporated  under 
the  name  ol  Stockbridge.  possibly  adopted  because  of  a  resem- 
bUnce  to  the  country  about  Slockbridge.  Engbod,  Many  ol 
the  Indians  fought  on  the  American  side  in  Ihe  War  ol  Indepen- 
dence. In  17S3-17&S  nearly  all  cithem  removed  to  the  Brother- 
Ion  settlement  (esublisbed  1775).  u  m.  south  ol  what  is  now 
Ulica,  New  York;  there  they  built  New  Slockbridge.  B^ 
1810  nearly  all  had  lelt  New  York  for  Wisconsin,  sellling  neai 
wbal  b  now  Souib  Kaukauna.    By  1859  tbey  bad  reniovcd  to 
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the  reservatioB  in  Shawano  county,  Wisconsin,  where  they 
now  live. 

See  E.  F.  Tones,  Stockbridte  Past  and  Present  (Springfield.  i8^): 
and  J.  N.  DavidsoQ,  Mukkekaueok;  a  History  oj  the  Stocibrtage 
Indians  (Milwaukee.  1863). 

STOCK  EXCHANGE,  a  market  for  the  purchase  and  sale  of 
aU  descriptions  of  negotiable  securities  (see  Marjcet).  In  tlie 
immense  majority  of  cases  the  securities  so  dealt  in  are  what 
are  known  as  "stocks,  bonds  and  shares."  on  which  interest, 
or  dividend,  is  payable  when  earned;  but  bills  issued  by  govern- 
ments and  municipal  corporations  are  also  occasionally  dealt 
in.  Many  years  ago,  when  the  British  government  was  in  the 
habit  of  issuing  exchequer  bills,  a  now  obsolete  form  of  security, 
these  biUs  were  quoted  in  the  official  list  of  the  London  Stock 
Exchange;  this  was  possible  because  though  nominally  bills, 
they  were  really  bonds  with  a  variable  rate  of  interest  fixed  half- 
yearly  in  advance  by  the  treasury.  The  inconvenience  of  this 
arrangement  led  to  their  being  abandoned  as  a  portion  of  the 
system  of  Brirish  government  finance.  Markets  for  dealing  in 
securities  have  existed  for  some  hundreds  of  years,  li^eir 
organization  was  loose,  there  was  no  specific  body  of  persons 
forming  the  market,  and  there  were  no  spedal  rules  governing 
their  procedure  until  within  the  last  hundred  and  fifty  years. 

London. — Previous  to  1773  the  London  stockbrokers  con- 
ducted their  business  in  and  about  the  Royal  Exchange,  but  in 
that  year,  having  formed  themselves  into  an  association  under 
the  designation  of  the  Stock  Exchange,  they,  after  temporarily 
locating  their  headquarters  in  Sweeting  Ally,  Threadneedle 
Street,  removed  to  Capel  Court,  Bartholomew  Lane.  The 
growth  of  business  necessitating  improved  accommodation,  a 
capital  of  £20,000  in  four  hundred  shares  of  £50  each  was  raised 
in  1 801  for  the  purpose  of  erecting  a  new  building  in  Capel  Court, 
which  was  finished  and  occupied  in  the  following  year,  the 
members  at  that  date  numbering  about  five  hundred.  With 
the  occupation  of  the  new  building  new  rules  came  into  force; 
all  future  members  were  admitted  by  ballot,  while  both  members 
and  their  authorized  clerks  were  required  to  pay  a  subscription 
of  ten  guineas  each.  As  only  the  wealthier  members  of  the 
association  had  provided  the  capital  for  the  new  building,  the 
Stock  Exchange  henceforth  consisted  of  two  distinct  bodies — 
proprietors  and  subscribers.  In  1854  the  membership  having 
increased  to  about  one  thousand  persons,  an  extension  of  the 
premises  in  Capel  Court  was  effected  at  a  cost  <^  £16,000.  A 
very  extensive  increase  in  the  accommodation  was  made  in  1885, 
when  what  was  for  many  years  afterwards  known  as  the  "  new 
house  "  was  erected.  It  occupies  by  far  the  greater  portion 
of  the  triangular  area -of  which  Throgmorton  Street,  Bartholo- 
mew Lane,  part  of  Threadneedle  Street  and  part  of  Old  Broad 
Street  form  the  sides.  Sections  of  the  external  parts  of  this 
area  are  in  the  hands  of  banks,  insurance  compam'es  and  other 
places  of  business,  but  most  of  the  south  side  of  Throgmorton 
Street  and  most  of  the  north  side  of  that  portion  of  Old 
Broad  Street  which  lies  between  Throgmorton  Street  and  Thread- 
needle Street  are  Stock  Exchange  premises.  Since  1885  various 
alterations  in  the  use  of  the  space  available  have  been  made, 
but  there  has  been  no  considerable  extension  to  the  building. 
A  portion  of  the  share  and  loan  department  occupies  premises 
in  Austin  Friars. 

The  Stock  Exchange  site  and  buildings  are  the  property  of  the 
holders  of  the  share  capital  in  the  company  cdled  the  Stock 
Th»  Maa'  Exchange  (Limited),  which  is  under  the  control  of 
«t»n,  ra»  nine  "  trustees  and  managers,  "  who  are  appointed 
Mtmbfa  by  the  shareholders.  There  are  now  20,000  shares  of 
"iS^  unlimited  amount  on  which  £12  has  been  paid  up; 
no  one  person  may  hold  more  than  200  shares,  and 
only  members  of  the  Stock  Exchange  can  hold  shares, 
except  in  the  case  of  the  representatives  of  proprietors  who 
acquired  their  shares  before  the  31st  of  December  1875.  When 
a  proprietor  dies  his  shares  must  be  sold  to  a  member  within 
twelve  months  of  his  decease.  As  the  dividends  are  handsome, 
there  is  rarely  any  difficulty  in  finding  a  buyer  for  such 
shares.   The  income  of  the  company  is  derived  from  the  annual 


subscriptions  of  members  and  their  clerks,  from  eBtraace  fas 
paid  by  new  members,  and  from  rents  and  investmcDts. 

The  business  and  discipline  of  the  Stock  Ezdhange  is  voder 
the  control  of  the  "  committee  for  general  porpotes. "  i^oxiiy 
known  as  "  the  committee.  "  This  body  is  composed  of  thirty 
persons,  and  is  elected  annually.  It  is  entirely  d^iod  Iitmb  tlx 
"  managers.  "  The  committee,  when  called  upon,  settles dispota 
between  members  and  sometimes  between  members  and  thrir 
clients.  It  does  not  move  in  any  matter  until  this  is  bnqgfct 
to  its  notice,  and  even  then  it  frequently  dedioes  to  acL  It 
does  part  of  its  work  through  sub-conunittces,  but  all  qaa- 
tions  are  finally  settled  in  full  meeting.  Ila  powers  aie  very 
wide,  ranging  from  the  granting  or  refusing  of  a  qaotatkm  to  a 
new  stock,  to  the  expulsion  of  a  member,  and  the  snspcnsioD  d 
a  "  special  settlement,  "  as  well  as  such  trifles  as  rcprimaadii^ 
young  members  overburdened  with  animal  spirits,  aad  the 
closing  of  the  "  house "  for  holidays  other  than  those  jpanidtd 
for  by  the  rules.  The  committee  has  an  enormoos  amount  of 
routine  work  to  do  or  superintend;  the  "  official  list  *'  of  prices 
and  the  marking  of  "  business  done, "  for  which  the  sfaaie 
and  loan  department  is  responsible,  is  supervised  by  it;  the 
**  official  assignees,  "  who  are  appointed  to  deal  with  the  assets 
of  defaulting  members,  act  tmder  the  orders  of  the  committee. 

Membership  of  the  Stock  Exchange  is  for  twelve  OKalhs 
only;  everyone  without  exception  who  wishes  to  remain  a  men- 
ber  must  be  re-elected  annually;  the  year  ends  on  the  asth  of 
March.  New  members  may  be  elected,  (a)  by  the  nominatica 
of  a  member  who  retires  in  favour  of  the  new  mebiber,  or  ol  a 
former  member,  or  qf  the  legal  personal  representative  of  a 
deceased  member.  The  candidate  must  be  necommended  hj 
three  members,  who  also  become  sureties  for  him  during  the 
first  four  years  from  the  date  of  his  admissicMX  for  £500  each. 
(6)  A  certain  number  of  admissions  are  made  each  year,  with- 
out nomination,  of  candidates  with  two  sureties;  under  this 
arrangement  clerks  who  have  completed  four  years*  service 
are  admitted. 

Since  the  23rd  of  November  1904,  every  member  has  beta 
obliged  to  become  the  owner  of  at  least  one  shaire  in  the  Stock 
Exchange  (Limited).  This  arrangement  is  the  outcome  of  the 
long-standing  controversy  respecting  the  "  dual  managemeu  * 
of  the  Stock  Exchange,  the  managers  and  the  committee  hac^ 
as  already  explained,  independent  authorities.  The  arrajige- 
ment  is,  no  doubt,  anomalous,  but  it  has  worked  effidcotiT. 
Its  principal  drawback  is  the  fact  that,  as  the  managers  are 
proprietors  and  represent  the  body  of  proprietors  who  were, 
and  still  are,  a  minority  of  the  members,  they  may  be  unccc- 
sciously  biased  in  favour  of  increasing  the  number  of  mexnbeis, 
since  the  dividends  on  the  Stock  Exchange  shares  are  deii^Td 
from  this  source.  In  1904  the  number  of  members  had  becoaie, 
temporarily,  at  any  rate,  too  great,  relatively  to  the  busioess 
to  be  done  by  them,  and  it  was  decided  to  introduce  the  phndptk 
of  limitation,  not  directly,  but  by  the  methods  briefly  dtsaibei 
above.  It  is  hoped  that,  if  the  shares  are  all  gradttally  dis- 
tributed among  the  members,  the  sh'ght  difference  between  the 
interests  of  the  managers  and  the  rest  of  the  Stock  Exchaa^e 
will'  disappear.  The  plan  adopted  involves  of  course  the  <££- 
culty  that  it  may  not  be  easy  at  all  times  for  a  candidate  to 
obtain  his  qualifying  shares  except  at  a  high  price.  The  sew 
system,  however,  appears  to  work  welL 

The  London  Stock  Exchange  is  remarkable  for  havi^ 
developed  spontaneously  a  special  mode  of  doing  busaoeB. 
namely  the  differentiation  of  members  into  jobbers 
and  brokers.  A  jobber  is  a  member  of  the  StodL 
Exchange  who,  according  to  the  rules  of  that 
body,  does  business  only  with  other  members,  as  opposed 
to  a  broker  who  does  business  with  the  public  as  wdl  as  with  bs 
fellow  members.  Any  member  may  at  any  time  make  kaova 
his  intention  to  act  as  either  jobber  or  broker,  but  he  mtsi  net 
aa  as  both  simultaneously.  The  bu^ess  of  a  jobber  (who  is 
sometimes  called  a  dealer)  is  to  be  prepared  to  "  make  prices  ** 
and  deal  in  certain  classes  of  securities  selected  by  hiznelf,  :a 
which  he  causes  it  to  be  known  that  he  is  a  jobber.    Be  th« 
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»ecomes  a  jobber  in  *'  the  American  market, "  or  in  the  "  South 
Ifrican  market, "  or  in  the  "  Consols  market  ";  or  in  any  other 
aarket  which  he  chooses.  At  the  beginning  of  his  career  he 
isually  has  to  rely  for  business  on  such  friends  as  he  has  made 
n  the  house,  while  serving  his  time  as  a  clerk  to  a  broker;  but 
I  he  shows  ability  for  the  work  he  soon  becomes  known  to  a 
ader  drde  and  may  eventually  make  for  himself  a  position  of 
onsiderable  importance  in  the  house.  A  jobber's  method  of 
oing  business  is  simple  in  appearance.  All  he  has  to  do  is  to 
emain  in  or  near  that  portion  of  the  Stock  Exchange  where 
ther  jobbers  in  the  class  of  stocks  he  is  concerned  with  congre- 
ate,  during  the  greater  part  of  the  day,  and  wait  for  brokers  to 
•ropose  transactions  to  him.  If  he  is  in  the  Home  Railways 
aarket  and  a  broker  tells  him  that  he  wants  to  deal  in,  say  1000 
Easterns,  "  meaning  Great  Eastern  ordinary,  he  replies  that 
bey  are  80  to  So},  or  whatever  the  price  is  at  the  moment;  this 
leans  that  be  will  sell  at  the  higher  and  buy  at  the  lower  of  these 
rices  the  amount  of  shares  mentioned,  not  knowing  "which 
ray  "  the  broker  wishes  to  operate.  On  the  latter  saying  that 
e  will  sell,  or  buy,  as  the  case  may  be,  the  bargain  is  made,  and 
t  noted  by  both  parties  in  memorandum  books  for  completion 
t  the  next  "settlement.**  The  broker  is  understood  to  be, 
nd  usually  is,  acting  for  a  client  outside  the  house,  and  is  paid 
^r  his  trouble  by  a  brokerage  fixed  by  rules  and  paid  by  the 
lient.  The  jobber's  profit  consists  in  the  "  turn,  "  that  is,  the 
ifference  between  the  two  prices  quoted.  But  it  is  obvious 
hat  the  realization  of  this  profit  by  the  jobber  depends  on  his 
eing  able  to  effect  a  counter-sale,  or  purchase,  with  some  other 
roker  in  1000  "  Easterns,  "  and  it  is  in  so  finng  the  prices  he 
uotes  that,  on  the  average  of  the  day's  or  fortnight's  trans- 
clions,  his  book  shows  a  balance  on  the  right  side  that  his 
biUty  is  displayed.  If  he  has  sold  the  stock  and  has  not  got 
.  on  his  books  already,  he  must  procure  it  by  the  next  settle- 
icnt  in  order  to  deliver  it;  if  he  cannot  procure  it  he  roust 
orrow  it  (backwardation).  If  he  has  bought  it  he  must 
ay  for  it  by  the  next  settlement,  and  should  it  have  gone  down 
1  the  interval  he  will  evidently  have  made  nothing  on  the 
ransaciion,  so  far  as  that  settlement  is  concerned;  he  will  have 
he  stock  "  on  his  book  "  and  will  have  to  carry  it  over  (con- 
mgo)  and  wait  till  someone  wants  to  buy  it  of  him  in  order 
9  "  undo  "  the  bargain.  If  he  is  possessed  of  capital  he  may 
ay  for  and  hold  the  stork  until  its  price  has  risen  considerably, 
ut  as  a  rule  a  jobber  tries  to  make  quick  profits.  A  jobber  is 
ot  obligrd  to  make  a  price,  and  in  times  of  serious  trouble  the 
rcakcr  ones  among  them  refuse  to  do  so,  or  merely  stay  away. 
L  jobber  has  another  defence  against  the  risk  of  making  a  bar- 
ain  which  he  thinks  he  will  not  be  able  to  "  undo  "promptly; 
c  can  quote  a  "  wide  **  price,  that  is,  he  could  quote  for 
000  "  Easterns "  "  79)-8o},  "  a  price  no  broker  would  be 
kely  to  deal  at.  The  extent  of  a  jobber's  business  depends  on 
^e  reputation  he  has  acquired.  Good  brokers,  in  their  own 
5  vtreil  as  their  client's  interest,  always  "  pick  their  roan, " 
specially  in  times  of  danger  and  difficulty.  A  broker  may  be 
cquainted  with  several  men  in  a  particular  market  any  one  of 
hom  he  considers  quite  safe  to  deal  with  in  ordinary  times, 
ut  he  will  be  very  careful  whom  he  chooses  to  execute  an  order 
ith,  when,  owing  to  money  being  dear,  or  for  some  other 
:ason,  markets  are  "  bad.  "  The  usefulness  of  the  jobber  has 
-om  time  to  time  been  denied  by  critics,  who  have  pointed  out 
lat  in  other  stock  exchanges  no  differentiation  of  members 
ito  brokers  and  jobbers  has  taken  place.  It  has  also  been 
Ileged  that  his  '*  turn  "  is  too  easily  earned,  which  is  not  true, 
nd  that  it  is  often  too  large;  as  to  the  latter  statement,  it  may 
ifcly  be  said  that  no  jobber  who  habitually  quoted  prices  which 
rere  too  "  wide  "  would  get  much  business. 
Since  1900  a  controversy  has  arisen  as  to  the  propriety  of 
>bbers  dealing  direct  with  members  of  country  stock  exchanges, 
9mHagB  and  of  brokers  dealing  direct  with  financial  houses 
MM  known  to  have  certain  shares  to  sell.    The  difficulty 

OvteMt"  as  regards  the  latter  chiefly  affected  the  mining 
■***••  share  market.  It  may  be  argued  that  both  parties 
re  wrong  according  to  the  letter  of  Stock  Exchange  law,  | 


but  their  action  can  be  defended.  The  broker  who  gots  for 
a  particular  share  direct  to  a  financial  house  (colloquially  called 
"  the  shop  ")  may  get  better  terms  for  his  client,  and  though 
he  also  gets  a  second  commission  for  himself,  provided  he  makes 
known  this  latter  fact  to  the  client,  the  transaction  is  an  innocent 
one.  The  jobber's  action  in  regard  to  provincial  stock  exchanges, 
known  in  Stock  Exchange  slang  as  "  shunting  "  business,  may 
be  regarded  as  a  rough  compensatory  operation  for  loss  of  busi* 
ness  he  may  incur  through  the  broker's  desertion  of  him  for  the 
financial  houses.  The  quarrel  would  not  have  arisen  but  for 
the  great  increase  in  the  members  of  the  Stock  Exchange  and  the 
fact  that  business  during  and  for  some  years  after  the  South 
African  War  was  insufficient  to  give  a  living  to  so  many 
competitors  for  it. 

The  hours  of  business  on  the  Stock  Ezchan^  have  varied 
little  since  the  early  days  of  the  institution.  They  now  begin 
at  II  a.m.  and  end  at  3.30  p.m.  on  ordinary  days 
except  Saturday,  but  the  house  remains  open 
until  4  p.m.  On  Saturdays  the  closing  hour  is  1.3a 
During  the  settlement  (see  Account)  the  house  is  kept  open  till 
4.30  p.m.  Bargains  are  "  marked,  "  that  is,  the  prices  at  which 
they  are  "  done  "  are  recorded  in  the  official  list,  between  xi  a.m. 
and  3.30  p.m.  on  ordinary  days,  and  11  a.m.  and  z  p.m.  on 
Saturdays;  the  marking  of  a  bargain  is  effected  at  the  request  of 
the  broker  who  made  it;  whenever  investment  purchases  arc 
made  a  large  proportion  of  them  are  usually  marked,  as  brokers 
like  to  be  able  to  show  that  they  did  the  business  at  the  price 
stated  in  the  "  contract  note  "  sent  to  the  client.  The  amount 
of  trouble  a  broker  takes  for  a  client  is  not  always  realized. 
An  investment  order  gives  much  more  trouble  to  a  broker  than 
a  speculative  order.  In  the  former  case  the  broker  after  arrang- 
ing the  purchase  or  sale  has  to  perform  various  operations  before 
the  whole  transaction  is  complete.  He  has  to  procure  transfer 
forms,  get  them  properly  signed  and  witnessed,  obtain  the 
certificates,  if  the  security  dealt  in  is  registered  stock  or  shares, 
or  the  bonds  if  the  security  is  "  to  bearer.  "  There  may  be  delay 
in  the  delivery  of  securities  bought  for  which  he  is  not  responsible, 
but  for  which  he  may  be  blamed  by  an  inconsiderate  client.  In 
cases  of  serious  and  unreasonable  delay  a  broker  has  the  drastic 
remedy  open  to  him  of  calling  upon  the  officials  of  the  "  buying- 
in  and  selling-out  department "  to  buy  the  stock  at  whatever 
price  may  be  necessary,  the  other  party,  that  is,  the  jobber  with 
whom  he  dealt,  paying  any  difference  between  the  agreed  price 
and  the  price  at  which  the  security  was  "  bought -in.  "  Inscribed 
stock  may  be  bought  in  on  the  day  following  the  day  specified 
for  delivery  of  it.  Bearer  securities  not  punctually  delivered 
may,  in  some  cases,  be  bought  in  on  the  day  they  were  due  for 
delivery.  Similar  rules  apply  to  unreasonable  delay  in  payment 
for  securities  sold,  which  may  be  ended  by  a  demand  that  the 
stock  shall  be  "  sold  out."  These  rules  are  intended  for  use  in 
extreme  cases,  and  are  not  often  resorted  to. 

Every  bargain  which  a  broker  executes  for  a  client  is  under- 
stood to  be  "  for  the  account,  "  unless  otherwise  specified;  that 
is,  the  completion  of  the  bargain  is  understood  as 
intended  to  take  place  on  the  next  "settling  day."  seUhm^mL 
There  are  two  settlements  in  securities  generally, 
and  one  in  consols  and  British  government  securities,  India 
stock,  &c.,  each  month  (see  Accoukt).  The  interval  between 
two  settlements  varies  from  12  days  to  19  days,  but  the  normal 
interval  is  14  days,  and  the  settlement  is  usually  spoken  of  as 
"  the  fortnightly  settlement  "  or  "  account."  In  most  securities 
it  would  not  be  easy  to  deal  "  for  money,  "  that  is,  to  obtain  cash 
or  stock  on  the  day  of  the  transaction;  but  this  can  always 
be  done  in  consols  and  other  British  government  securities; 
"money"  bargains  in  these  are  sometimes  very  numerous.  Of 
late  the  practice  of  dealing  in  consols  for  next  ordinary  (not 
consols)  account  has  become  fairly  common,  and  is  now 
recognized  officially. 

All  bargains  for  sale  or  purchase  of  stock  are  supposed 
prima  facie  to, be  investments,  that  is,  the  form  of  contract  is 
the  same  in  all  cases.  But  if  a  client  has  bought  or  sold 
speculatively  he  will  when  the  settlement  arrives  either  "  dose 
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the  account*'  by  effecting  a  sale,  or  purchase,  of  the  stock 

he  has  operated  in,  or  he  may  request  his  broker  to  **  carry 

irnun  ^^^  "  ^^®  bargain  or  "  continue  '*  it  until  the  next 

ffHaSltmm^    account.   This  operation  may  be  repeated  as  often  as 

the  client  chooses,  provided  the  broker  is  ready  to  give 
the  required  facilities.  But  the  broker  is  under  no  obligation 
to  carry  over,  and  in  times  of  difficulty,  when  nwney  Is  dear, 
or  politics  threatening,  he  would  very  likely  decline  to  do  so. 
Since  about  1890  an  increasing  number  of  speculative  trans- 
actions have  been  effected  in  a  manner  which  disguises  their  real 
character;  the  security  is,  to  all  appearance,  bought  and  paid 
for  in  the  Stock  Exchange,  but  the  client  has,  as  a  matter  of  fact, 
obtained  the  money  by  "pawning"  the  security  with 'a  bank. 
For  many  years  the  relations  between  the  Stock  Exchange 
and  the  money  market  in  its  wider  sense  (seeMABKET)  have  been 
becoming  closer;  banks  fiow  lend  more  freely  than  tbey  used  to, 
and  on  a  wider  range  of  securities;  but  they  also  lend  more 
often  direct  to  the  holder  of  the  securities  borrowed  on,  and  not 
through  a  member  of  the  Stock  Exchange.  Formerly  the  usual 
practice  of  those  banks  which  had  considerable  busuicss  with  the 
Stock  Exchange  was  to  lend  large  sums  on  high-class  stocks 
to  wealthy  brokers,  who  empbyed  the  money  inside  the  house 
•in  carrying  over  the  accounts  of  their  clients,  or  to  other  brokers 
whom  they  trusted.  This  dass  of  business  is  still  very  large, 
but  dients  are  not  now  always  satisfied  to  borrow  through  their 
brokers;  they  not  infrequently  go  direct  to  banks  and  borrow 
from  them.  This  practice  has  its  inconveniences:  formerly  it 
was  possible  for  the  jobbers  in  all  important  markets  on  the  Stock 
Exchange  to  form  a  good  idea,  by  comparing  notes  at  each 
settlement,  of  what  the  condition  of  the  speculative  account 
really  was,  but  it  is  less  easy  to  do  so  now,  because  so  much 
stock  is  "  pawned  "  with  banks  that  the  conclusions  arrived  at 
by  the  jobbers  from  examining  only  what  they  are  carrying  over 
themselves  are  liable  to  be  falsified  through  their  finding  (a)  that 
the  account  is  either  li^^hter  than  they  expected,  stock  having 
been  taken  off  the  market  temporarily  by  means  of  loans  obtained 
from  banks;  or  (6)  that  it  is  much  heavier  than  they  were  pre- 
pared for,  the  banks  having  suddenly  refused  to  lend  any  longer 
on  a  mass  of  stock  they  had  hitherto  been  carrying.  Banks  are 
apt  to  be  more  capricious  in  their  action  as  regards  this  class  of 
business  than  the  big  "  money  brokers  ";  they  cannot  so  well 
fed  the  pulse  of  the  market,  and  are  therefore  liable  to  sudden 
fits  of  alarm,  and  also  to  hurried  changes  of  policy  on  the  part 
of  thdr  boards,  which  may  be,  and  usually  are,  based  on  sound 
prindples,  but  are  not  infrequently  carried  out  without  suffident 
regard  to  the  drciunstances  existing  at  the  moment  chosen 
for  putting  them  in  practice. 

Speculative  dealings  sometimes  take  the  form  of  "  options. " 
An  option  is  a  right  to  buy  or  sdl  a  spedfied  quantity  of  a  sped- 
ffpfiQgg,     fied  security  at  a  certain  price,  within  a  specified 

period;  for  this  right  a  sum  of  cash  is  paid  which 
is  usually  quoted  as  a  percentage  on  the  face  viJue  of  the 
security.  Having  paid  this  sum  the  purchaser  -of  the  opti6n 
watches  the  market  during  the  period  fixed;  if  a  rise  or  fall 
suffident  to  show  a  profit  occurs  he  sells  or  buys  an  amount 
of  the  security  equal  to  that  bargained  for  in  the  option  contract 
and  informs  the  broker  with  whom  he  "  did  the  option  "  that  he 
*'  calls  "  the  security  from,  or  "  puts  "  it  on  him.  If  no  move- 
ment, or  an  insufficient  movement,  occurs  in  the  price  during 
the  spedfied  period,  the  "  option "  is  "  abandoned."  This 
form  of  transaction  is  often  a  useful  one  for  a  business  man,  but 
attempts  have  been  made  to  represent  it  as  a  "  safe  "  way  of 
making  money  on  the  ground  that "  risk  is  limited,"  and,  as  such, 
it  has  been  recommended  to  inexperienced  persons  who  are 
foolish  enough  to  wish  to  specidate  without  comprehending 
the  nature  of  speculation.  Option  dealings  arc  neither  more 
nor  less  "safe"  than  other  speculative  operations.  Brokers 
who  quote  prices  for  an  option  always  fix  them  at  a  level  which 
will,  on  the  average,  make  their  own  positions  safe,  and  their 
clients,  unless  they  are  unusually  acute  and  well  informed,  are 
not  more  likely  to  make  exceptional,  or  any,  profits  than  by  th^ 
more  usual  speoUative  methods. 


During  recent  yeais  the  volume  of  transactions  in  intcrest- 
bearing  securities  has  grown  enormously  in  all  the  great  dties  of 
the  world.     In    London    the    membership  of  the 
Stock  Exchange,  the  number  of  securities  quoted  a^i 
in  the  official  list,  and  the  number  of  securities   " 
dealt  in,  have  expanded  greatly,  and  the  markets  in  New 
York  and  Paris,  especially  the  former,  have  acquired  enhanced 
importance.    Tbe  Berlin  Bourse,  the  business  of  which  «as 
steadfly  growing  during   the   'eighties   and     early    'mncties, 
was  checked  in  its  expanw>n  after  1896  by  drastic  kgisla'Joo 
passed   in    July  of   that   year   against    baxgains   for  fctare 
delivery,  and  much  of  the  business  of  German  speculators  has 
been  done  since  then  in  other  exchanges,  cspedally  Loodc^i, 
Amsterdam  and  Brussds,  but  it  has  grown  nevertheless,  and  if 
the  existing  restrictions  are  removed  will  grow  more.    Coc- 
munication  between  the  various  great  dties  of  the  world  is  nrack 
doser  than  it  was  before  the  tdephone  came  into  use;  what  is 
known  as  arbitrage  business  having  attained  very  large  propor- 
tions.   This  dass  of  business  consists  in  watching  closdy  the 
fluctuations  in  certain  securities  which  are  dealt  in  in  two  b^ 
markets,  and  simultaneously  selling  in  one  and  buying  in  the 
other.    Previous  to  1884  and  1885  it  was  chiefly  otHifincd  to 
operations  between  London  and  Paris,  the  difference  in  the 
times  of  London  and  New  York  having  up  till  then  prcvcsted  the 
growth  of  a  similar  business  between  those  dties,  as  New  York 
morning  prices  do  not  reach  London  till  about  3*15  p.m.,  and  the 
London  Stock  Exchange  is  shut  at  4  p.m.    But  in  London,  abofo* 
the  middle  of  the  'eighties,  the  practice  of  staying  in  *'  the  street.** 
after  the  Stock  Exchange  was  shut,  to  dnl  in  "  Amcricass.'* 
began  to  become  common,  though  many  old-fashioned  brokers 
set  thdr  faces  against  it.     It  is  worth  noting  that  in  most  of  \he 
fordgn  dties  there  has  always  been  a  disposition  to  stay  laier 
than  in  London,  where  it  was  formerly  the  rule  to  cease  business 
defim'tdy  at  a  more  or  less  fixed  hour.    Since  1885  th^e  h^s 
been  more  laxity  in  this  respect,  but  it  is  not  even  yet  the 
practice  to  do  business  in  the  evening.    In  Paris,  dealing  "  00 
the  boulevard  "  goes  on  intermittently  in  summer  as  late  as 
9  p.m.  when  trade  is  active. 

The  market  for  mining  shares  had,  up  to  about  x888,  hdd  a 
very  small  place  in  the  business  of  the  Stock  Exchange,  but  the 
discovery  of  an  extensive  goldfidd  on  the  Wit  waters- 
rand  in  the  Transvaal  produced  a  great  change.  At 
first,  although  the  transactions  in  the  new  group  of 
securities  were  very  large,  and  enormous  sums  of  money  we 
won  and  lost  in  them,  the  "  Kaffir  drcus,"  as  it  was  called,  was 
regarded  with  contempt  by  the  older  kabUmis  of  the  Siock 
Exchange,  and  it  was  not  until  the  winter  of  1894-1895,  vbca 
the  number  of  brokers  engaged  in  the  new  market  bad  becoace 
greater  than  those  in  any  other,  that  special  recognitioo  viS 
given  to  the  mining  department  by  a  rule  that  the  arrangenesu 
for  carrying  over  bargains  in  mining  shares  should  b^^n  the 
day  bdore  the  regular  settlement  commenced  (see  AccoirNTt. 
Even  with  these  new  fadlities  the  Stock  Exchange  dcarinf 
house  found  it  difficult  to  cope  with  the  huge  mass  of  «ort 
thrown  on  it  in  i89S,andonceortwiceit  broke  down  temporaril,* 
Much  of  the  trouble  to  all  concerned  arose  from  the  fact  thai 
mining  shares,  like  neariy  all  securities  dealt  in  in  London,  war 
"  registered  "  and  not "  to  bearer."  The  offices  of  the  compariio 
were  naturally  not  equipped  with  the  staffs  that  would  have 
enabled  them  to  furnish  certificates  promptly  in  the  enorroows 
quantities  unexpectedly  required:  it  must  be  remembered  rh^: 
the  preparation  of  a  certificate  for  50  or  xoosharcs  of  £1  each  !S 
just  as  troublesome  as  the  preparation  of  one  for  soo  or  loco 
The  new  feature,  which  upset  all  calculations,  was  the  ti".'!- 
ordinary  number  of  small  speculative  investors  who  bou^l  ^r  J 
paid  for  their  shares,  very  often  to  thdr  subsequent  rcgrci.  L* 
the  shares  had  been  "  to  bearer,  "  the  work  could  have  bees  dere 
with  comparative  ease. 

Another  remarkable  feature  of  the  "  boom,"  to  use  the  diag 
which  came  into  general  use  during  the  great  speculative  maaia 
for  South  African  shares  in  1895,  was  the  fact  that  of  the  200 
or  300  shares  dealt  in,  less  than  a  dozen  were  officially  qmited 
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As  a  rule  no  quotation  was  asked  for,  though  a  **  special  settle- 
ment "  was  obtained.  Most  of  the  companies  concerned  bad 
MitoAv  ^'^  registered  under  the  laws  of  the  then  existing 
5A«fvsM(  South  African  Republic.  After  the  Jameson  raid 
^^^f'  business  in  the  South  African  market  slackened 
^^^''*  somewhat,  and  there  were  few  new  "  Kaf&r  "  com- 
panies introduced;  but  the  volume  of  mining  transactions  was 
kept  up  by  the  discovery  of  the  Coolgardie  goldfields  of  West 
Australia,  which  led  to  the  creation  of  a  great  number  of  com- 
panies, whose  shares  were  "  introduced  "  in  London  from  2895 
onwards.  Very  few  of  these  also  were,  or  are,  quoted  in  the 
official  list.  A  minor  "  boom  "  occurred  in  the  winter  of  1900- 
1 901  in  West  African  shares,  but  although  it  created  a  good  deal 
of  noise,  it  was  not  to  be  compared  in  magnitude  to  the  South 
African  and  West  Australian  movements.  The  West  African 
goldfields  are  expected  by  the  best  authorities  to  be  very  pro- 
ductive eventually,  but  are  at  present  in  an  early  stage  of 
development. 

Recent  events  have  been  very  unfavourable  to  the-  South 
African  market,  which  has  ceased  to  attract  the  attention  it 
met  with  before  the  South  African  War.  Many  jobbers  have  left 
it  for  other  markets,  and  the  volume  of  business,  in  it  is  so  small 
that  the  additional  day  granted  for  the  settlement  of  bargains 
in  mining  shares  is  said  by  some  to  be  no  longer  necessary. 
Though  the  older  mining  markets  are  comparatively  quiet,  some 
new  ones  have  come  into  existence,  especially  that  for  Siberian, 
British  Columbian  and  New  Zealand  properties.  There  has 
also  been  an  attempt  to  establish  a  market  for  Egyptian  securities, 
chiefly  those  of  land  and  financial  companies;  an  extraordinary 
speculation  took  place  in  Cairo  during  1905-1906,  and  collapsed 
in  the  early  part  of  1907  with  unfortunate  results  to  those  who 
financed  it.    In  1910  a  rubber  market  became  active. 

Paris. — ^The  Paris  Bourse  is  an  institution  of  enormous 
strength,  but  it  plays  a  smaller  part  in  international  business  than 
might  be  expected,  owing  to  the  deep-rooted  conservatism  and 
caution  of  the  French  people  in  money  matters.  It  is  truft  that 
they  are  liable  to  occasional  outbursts  of  imprudence,  such  aa  led 
to  the  loss  of  great  sums  in  the  Panama  Canal  Company;  but,  as 
a  rule,  it  is  difficult  to  induce  the  average  Frenchman  to  place  his 
money  in  anything  which  he  does  not  think  a  safe  interest- 
yielding  security  under  French  law:  he  almost  always  wants  to 
invest,  not  to  speculate.  In  Great  Britain  and  America  the 
distinction  between  the  two  is  too  frequently  forgotten.  Since 
the  Panama  collapse  in  1894  the  French  investor — that  is,  the 
i>ulk  of  the  French  nation — ^has  been  very  prudent.  The  French 
lave  gone  on  saving  money,  and  have  been  very  difficult  to 
;atisfy  in  the  matter  of  the  securities  offered  to  them.  Appeals 
:o  patriotism  have  drawn  from  some  French  capitalists  a  con- 
•iderable  amount  of  money  from  time  to  time  for  Russian  govem- 
ncnt  loans,  but  these  appeals  were  backed  by  assurances  given 
}y  large  banking  institutions  like  the  Credit  Lyonnais,  the 
Tomptoir  d'Escompte,  and  the  Soci6t6  G^n^rale,  in  addition  to 
he  Bank  of  France^  that  the  interest  was  secure.  As  a  rule, 
nvestments  outside  France  are  not  popular  with  the  French 
peasantry  and  middle  classes;  but  there  has  always  been  a 
ninority  ready  to  speculate  from  time  to  time,  besides  the  body 
•f  professional  operators  on  the  Bourse.  The  dimensions  of  this 
ninority  increased  during  the  last  eight  or  ten  years  of  the  X9th 
entury,  owing  to  the  attractions  presented  by  the  South 
African  goldfields.  Operators  and  speculative  investors  in 
Tance  were  large  holders  of  South  African  mining  shares  when 
he  Boer  War  broke  out  in  1899,  and  though  they  sold  them  freely 
1  consequence  of  the  war,  they  did  so  with  the  intention  of 
coming  in  "  again,  and  on  more  than  one  occasion  made  tenta- 
ivc  purchase.  The  great  banking  firms  and  institutions  of 
'aris  have  been  occupied  a  good  deal  with  the  finances  of  Spain, 
ortugal,  Egypt,  Turkey  and  other  minor  countries.  They  are 
rten  large  purchasers  of  Briti^  Treasury  bHls,  which  during 
le  first  two  years  of  the  South  African  War  afforded  an  extra- 
rdinary  opportunity  to  the  investor,  it  being  possible  to  buy 
lem  at  prices  yielding  a  rate  equal  to  3I  %  per  annum  during 
le  currency  of  the  bills. 


The  Paris  Bourse  exists  in  virtue  of  the  decree  of  the  7th  of 
October,  1890,  to  regulate  the  execution  of  article  90  of  the  Code 
du  Commerce  and  of  the  law  of  the  28th  of  March  1885,  on 
mareJUs  d  terme,  as  modified  by  the  decree  of  the  a9th  of  June 
Z898.  Agents  de  change,  who  form  the  members  of  the  official 
bourses  in  France,  must  be  Frenchmen  over  twenty-five  years  of 
age,  and  must  be  in  possession  of  dvil  and  political  rights.  They 
are  "  nominated  "  by  decrees  countersigned  by  the  minister  of 
finance  or  the  minister  of  commerce  and  industry.  In  a  bourse 
possessing  six  or  more  agents  de  change  a  parquet  may  be  formed, 
that  is,  a  portion  of  the  bourse  may  be  railed  off  to  which  only 
agents  de  change  have  the  right  of  entry,  the  rest  of  the  bourse 
being  known  as  the  coulisse.  A  bourse  provided  with  a  parquet 
elects  a  chambre  syndicate,  or  committee,  composed  of  a  syndic 
and  members  varying  in  number  according  to  the  number  of 
agents  in  the  bourse.  The  maximum,  when  there  are  over  sixty 
agents,  is  eight.  In  Paris  there  were  only  sixiy  agents  de  change 
until  1898,  but  in  that  year  the  number  was  raised  to  seventy, 
owing  to  the  volume  of  securities  to  be  dealt  with  on  the  bourse 
having  expanded  considerably.  The  individual  members  are 
not,  in  law,  responsible  for  any  liabilities  that  may  be  incurred 
by  fellow-members,  but  the  practice  is  that  the  chambre  syn 
dicale  meets  the  liabilities  of  any  defaulting  member.  Each 
member  owns  what  is  called  a  charge,  for  which  he  has  paid  a 
sum  varying  from  1,500,000  fr.  to  a,ooo,ooo  fr.  (£60,000  to 
£80,000)  to  his  predecessor  by  a  private  arrangement.  In 
addition  the  new  member  must  deposit  250,000  fr.  (£10,000) 
as  caution  money,  and  1 20,000  fr.  (£4800)  in  the  caisse  commune 
of  the  chambre  syndicate.  The  agents  de  change  have  a  monopoly 
of  many  kinds  of  legal  business;  they  have  various  privileges 
denied  to  the  dealers  in  the  coulisse,  as,  for  instance,  the  right  to 
sell  or  buy  certain  securities  for  cash,  the  coulissiers  being  allowed 
only  to  deal  for  delivery  at  the  settlement.  The  securities  dealt 
in  by  the  coulisse  are  known  as  valeurs  en  banque,  and  the  coulisse 
is  often  called  the  marchi  en  banque..  The  agents  de  change  are 
responsible  for  the  production  of  the  officiid  price  list  of  the 
bourse,  but  the  coulisse  also  issues  a  list  of  its  own,  A  much 
bigger  business  is  done  in  the  coulisse  than  in  the  parquet, 
the  market  for  foreign  securities  bdng  in  their  hands;  many 
couliisiers  are  wealthy  men. 

All  continental  securities  are  "to  bearer,"  and  when  it  is 
desired  to  induce  French  capitalists  to  take  an  interest  in  British 
securities  which  are  inscribed  or  registered,  it  has  been  found 
necessary  to  convert  a  part  of  the  stocks  into  bearer  bonds  or 
shares.  The  fact  that  all  securities  are  to  bearer  has  led  to 
special  arrangements  being  made  for  guarding  against  the 
delivery  of  bonds  to  which  the  seller's  title  may  be  considered 
doubtful.  A  jotimal  called  the  Bulletin  officid  des  oppositions 
is  published  by  the  syndicat  des  agents  de  change,  giving  the 
designations  and  numbers  of  securities  which  have  been  frappis 
d'opposUion,  that  is,  whose  currency  on  the  bourse  is  temporarily 
stopped,  either  because  they  have  been  stolen  or  for  other 
reasons.  It  is  always  necessary,  before  taking  delivery  in 
London  of  foreign  bonds,  to  look  Uuough  this  list  to  see  whether 
the  bonds  in  question  are  included  in  it.  Settlement  {liquidation) 
in  Paris  takes  place  twice  a  month;  that  at  the  end  of  the 
month  lasts  five  days,  and  that  in  the  middle  of  the  month 
four  days.'  French  rentes  are  "  settled  "  at  the  end  of  the 
month. 

New  York.—Tht  New  York  Stock  Exchange  is  a  wealthy 
association  consisting  of  members,  who  must  be  citizens  of  the 
United  States,  of  twenty-one  years  of  age  or  more.  Their 
number  cannot  be  increased  except  by  the  governing  committee, 
which  consbts  of  the  president,  treasurer  and  secretary  of  the 
Stock  Exchange,  and  forty  members.  There  are  twelve  standing 
committees  to  deal  with  various  departments  of  administration, 
the  more  important  of  these  being  the  Admission,  Arbitration 
and  Clearing  House  committees. 

Persons  attain  membership  by  election,  or  by  transfer  from  a 
member  who  has  died  or  resigned.  Various  dues  and  charges 
are  payable  by  a  new  member.  A  member  who  is  admitted 
by  transfer  pays  an  "  initiation  fee  "  of  $2000  (£400).    When  a 
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transfer  is  made  the  approval  of  the  governing  committee  must 
be  obtained  before  it  can  be  completed.  The  person  to  whom  the 
transfer  is  made  pays  a  sum  to  the  transferor  for  his  "  seat  in 
the  house,"  the  amount  of  which  is  a  matter  of  private  arrange- 
ment; as  much  as  $90^000  (£18,000)  has  been  paid  for  a  "  seat  " 
when  business  is  active,  but  when  it  is  quiet  the  price  falls 
considerably  below  this.  A  m«nber  may  transfer  his  seat  to  hb 
son  (if  the  committee  approve)  without  charging  anything  for  it; 
but  in  all  cases  the  tnioisfevee  pays  the  above-mentioned  initia- 
tion fee  of  $2000. 

The  gratuity  fund  is  an  arrangement  for  providing  for  the 
families  of  deceased*  members.  Every  member  on  election  pays 
$xo  to  this  fund;  when  a  member  dies  an  assessment  of  $10  is 
levied  on  all  other  members,  and  the  Stock  Exchange  handsover 
$10,000  (£2000)  to  the  family  of  the  deceased. 

The  New  York  Stock  Exchange  building  is  opened  at  9.30  a.m., 
but  business  does  not  begin  until  10  a.m.  The  daily  session 
continues  until  3  p.m.  No  transactions  must  be 
entered  into  before  10  a.m.  or  after, 3  p.m.  (with 
certain  exceptions)  under  severe  penalties.  The 
object  of  this  is  to  enable  all  members  to  feel  secure  that  no 
business  has  been  done  except  within  the  official  period,  during 
which  they  are  prepared  to  watch  the  market  or  provide  for  its 
being  watched.  Loans  of  money  or  securities,  that  is,  what  is 
called  in  London  contango  and  backwardation  business,  may  be 
arranged  after  3  p.m.  This  latter  provision  is  a  necessary  result 
of  the  settling  arrangements  on  the  Exchange. 

Transactions  may  be:  (a)  for  cash,  in  which  case  payment 
is  made  or  stock  delivered  the  same  day;  (6)  **  the  regular  way," 
i.e.  the  transaction  is  to  be  completed  on  the  following  day  t9 
that  on  which  the  bargain  was  made;  (c)  "  three  days,"  in  this 
case  the  bargain  must  be  carried  out  in  three  days;  (d)  in  the  case 
of  options  bargains  may  be  made  up  to  a  limit  of  sixty  days.  If 
no  time  is  specified  when  the  bargain  is  made  it  is  treated  as 
being  "  regular  way.*'  It  will  be  seen  that  these  arrangements 
differ  materially  from  those  in  London,  Paris  and  Berlin,  where 
business  is  done  on  the  basis  of  fortnightly  or,  in  the  case  of  some 
classes  of  securities,  monthly  settlements.  New  York  has  a  daily 
settlement  for  the  bulk  of  its  transactions. 

All  leading  banking  and  finance  houses  in  New  York  Jhave  one 
partner  who  is  a  member  of  the  Stock  Exchange  and  attends  to 
the  firm's  stock  business.  All  partnerships  in  which  a  member 
is  interested  must  be  disclosed  to  the  governing  committee,  who 
have  very  wide  disciplinary  powers  which  they  can  use  if  any- 
thing is  done  which  is  contrary  to  the  nilesi  or  the  spirit  of  the 
rules,  of  the  Exchange. 

The  Exchange  buUding  is  situated  in  Wall  Street,  and  the 
Exchange  is  colloquially  known  as  "  Wall  Street,"  just  as  the 
London  Exchange  is  sometimes  called  "  Throgmorton  Street " 
or  "  Capel  Court."  It  has  in  it  accommodation  including  a 
telephone  installation  for  each  member  and  a  large  staff  of 
messengers,  &c.,  for  their  service.  The  Exchange  has  met 
in  the  past  with  difficulties  of  the  same  kind  as  have  troubled 
the  London  Exchange.  In  2898  it  was  found  necessary  to  regu- 
late the  growth  of  direct  dealings  with  provincial  exchanges, 
which  were  held  to  constitute  a  breach  of  the  rules  relating 
to  commissions.  Dealing  for  "outsidp"  exchanges  of  an 
irregular  character  was  forbidden  in  1896. 

The  New  York  Exchange  is  often  the  scene  of  gigantic  Q>ecula- 
tive  movements,  and  enormous  sums  are  won  and  lost  on  it 
from  time  to  time;  but  a  huge  investment  business,  or,  at  any 
rate,  what  is  intended  to  be  investment  business,  is  done  in  Wall 
Street.  Too  frequently,  however,  the  ideas  of  the  purchaser  as 
to  what  constitutes  an  investment  are  not  very  clear,  and  he 
finds  that  he  has  acquired  a  speculative  article;  this  is  inevitable 
in  a  country  which  still  contains  a  good  deal  of  dormant  wealth 
which  must  sometimes  be  developed  by  new  methods  whose 
merits,  when  expressed  in  terms  of  capital  expenditure,  are  not 
always  as  great  as  their  enthusiastic  authors  imagined  they  would 
prove. 

B^lin. — ^The  business  of  the  Berlin  Bdrse  is  conducted  under 
the  strict  regulations  of  the  Imperial  German  law  of  the  aand  of 


June  1896,  a  measure  which  was  intended  to  put  a  cl»ck  m 
speculation  in  stocks  and  commodities  in  the  supposed  intends 
of  the  community.  The  term  "  Bdrse  "  is  applied  equally  to  the 
EffuUnbSrse  (or  Pondsbdnt),  that  is,  the  "  market  for  aecarities  ** 
(the  Stock  Exchange),  and  to  the  War€nbdrs€  in  which  commodi- 
ties are  dealt  in.  "  Bdrse  "  b,  in  fact,  a  term  equivalent  to 
"  exchange  "  as  used  in  the  expressions  "  stock  exchaage." 
"  corn  exchange,"  "  wool  exchange,"  &c.  The  brokers  {Makia) 
who  carry  on  business  at  the  Berlin  Bourse  are  undtf  the  sopa- 
vision  of  the  Ober- President  d  the  province  of  Braadeabuigaad 
the  Ober- President  of  the  city  of  Berlin,  in  accordance  with  the 
terms  of  the  MaUerordnung  fUr  die  KursmaUer  a*  der  Berimew 
B&rset  which  was. issued  in  the  form  of  a  decree  (Dec.  4, 1896) 
of  the  minbters  of  trade  and  industry. 

The  Bourse  opens  at  11.50  a.m.  and  doses  at  3  pm  for 
official  dealings,  and  a  quarter  olt  an  hour  before  and  half  an  haa 
after  those  hours  for  "  unofficial  dealings."  The  unimportant 
part  which  the  Berlin  Bourse  plays  in  the  worid  of  fisaace, 
owing  to  the  legislative  shackles  with  which  it  is  loaded,  has  kd 
to  a  movement  in  favour  of  a  reform  of  the  law,  ^R^ich  wodd 
give  more  freedom  to  legitimate  qseculation  in  commodities  as 
well  as  in  securities.  (W.  Ho.) 

STOCKHOLM,  the  capital  of  Sweden,  on  the  east  coast,  net 
far  south  of  the  junction  of  the  Baltic  Sea  and  the  Gulf  cf 
Bothnia.  It  b  celebrated  for  the  beauty  and  xemaikabk 
physical  characteristics  of  its  situation.  The  coast  is  here 
thickly  fringed  with  islands  (the  skOrgArdi,  tliroctgfa  wfakh  a 
main  charmel,  the  Saltsjd,  penetrates  from  the  open  ^ea,  whidi 
b  nearly  40  m.  from  the  mainland.  A  short  stxeank  with  a  1:2 
normally  so  slight  as  to  be  sometimes  reversed  by  tbe  tide. 
drains  the  great  lake  Mfilar  into  the  Saltsj5.  The  scenery  of  both 
the  lake  and  the  shSrgird  b  similar,  the  numerous  J***"***  I09, 
rocky,  and  generally  wooded,  the  waterways  between  them  aairov 
and  quiet.  The  city  stands  at  the  junction  of  tbe  lake  and  the 
sea,  occupying  both  shores  and  the  small  islands  intervcBtng. 
Froni  the  presence  of  these  islands  a  fanciful  appdlatioa  foe 
thb  dty  b  derived —  "  the  Venice  of  the  North  ";  but  actual^ 
only  a  small  part  b  insular.  There  are  three  main  dmsioss. 
Staden,  the  ancient  nucleus  of  the  dty,  properly  '^«"<»«^  to 
Stadholmen  (the  dty  island)  which  divides  the  stream  froaa 
M&lar  into  two  arms,  Norrstr^m  and  SddeistrSm;  Norrmalm  oa 
the  north  shore  of  the  channd,  and  S5dennalm  on  the  smith. 

The  andent  origin  of  Staden  b  apparent  in  the  nazrov  and 
winding  streets,  though  the  individual  houses  are  not  very  6^1. 
owing  to  the  ravages  of  frequent  fires.  A  few, 
however,  preserve  antique  narrow  fronts  with  gables, 
as  in  some  of  the  North  German  towns.  The  old  market,  still 
called  Stortorg  (great  marlcet)  b  now  one  <rf  the  imaDest  b 
Stockholm.  At  the  north  angle  of  the  isUnd  b  the  Royal  Palace 
{SloU).  The  original  building  was  destroyed  by  fire  in  1607. 
the  body  of  Charles  XI.  being  with  difficulty  rescued  from  the 
flames.  A  new  paUce  after  designs  of  Nicodemus  Tessin  the 
yoimger  (d.  1728)  was  not  completed,  owing  to  wars  and  tl» 
general  distress,  until  1754;  while  a-restoratu>o  carried  <»£  ia 
r9or  included  many  ornamental  detaib  devised  by  the  ar^itect, 
and  executed  at  the  expense  of  King  Oscar  II.  The  palace  is 
quadrangular  with  two  wings  towards  the  east  and  four  (ivo 
straight  and  two  curving)  towards  the  west.  The  style,  thatof 
the  Italian  Renaissance,  b  noble  and  refined,  the  royal  zpui- 
ments  rich  in  treasures  of  art.  In  the  north-east  wing  b  a 
museum  of  armour  and  jcostume,  one  of  the  finest  of  the  kind 
exbting.  West  of  the  palace  are  the  offi<xs  of  the  majority  of  the 
minbtries,  some  of  them  in  the  former  buildings  of  tbe  Royai 
Mint.  Beyond  these,  on  the  west  side  of  the  island,  b  a  sqcire 
named  from  the  palace  on  its  northern  side,  the  Riddaxhi^iKg. 
The  Riddarhus  (house  of  the  nobility)  was  the  meeting-place  of 
the  G>undl  of  the  Nobles  until  r866,  and  its  hall  is  adorned  with 
the  armorial  bearings  of  noble  families.  In  the  northern  f«^ 
court  b  a  statue  (1890)  of  Axd  Oxenstjema,  the  chancellor,  bf 
J.  B5rjeson.  The  town-hall  b  also  in  RiddarhnstotSf  ^  & 
statue  of  Gustavus  Vasa,  unveiled  in  1773  on  the  asoth  aaniver- 
saiy  of  hb  accession  to  the  throne,  stands  here.    South-west  d 
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le  Rgyal  Psiice  ia  the  Storkyika  Urent  cbnrdi),  dedicated  lo 
t  Nidiobi,  Ifae  oldst  diutch  of  Stockholm,  though  greatly 
lined  from  its  origtoo]  itat£-  The  d^tc  of  its  fouodatioa  is 
164:  but  it  wu  practically  rebuilt  ia  1716-1743-  Within  U  ii 
chly  adorned  with  paintings  and  wood-carving.  Staden  is  the 
>[ninrrc]al  centre  of  the  city.  At  the  broad  shipping  quay 
ikcffstri)  which  Hanks  Ihc  palace  on  the  nonh  and  east,  most 
[  the  Ka-gDing  tteamen  lie;  and  the  exchange,  cuitom-houM, 

icinity.  RiddarholneD  |nobl«'  island},  lying  immediately 
«t  of  Slsdholmen,  containa  the  old  Fnodioa  church  {Riddar- 
jimityrka),  no  longer  uKd  for  ngulai  Krvice,  which  since  Ibc 
me  ol  Guslavui  Adolphus  ha*  been  the  burial-place  of  the  royal 

iieden.  On  one  side  of  it  stands  the  otd  house  of  parliament; 
n  Iht  other  a  statue  of  Birger  Jarl,  the  reputed  founder  of  the 
ity-  Oo  Riddirholm  also  are  various  government  offices,  and 
loil  ol  the  iteamen.Ior  MUar  and  the  inUiid  navigation  lie 
longsde  its  quaym. 

Staden  is  connected  with  Norrmalm  by  the  Nonbro  (north 
ildgc)  and  Vaubro,  the  first  crowng  Helgeandsholmni  (the 
^^  island  of  the  Holy  Spirit),  on  which  are  the  new 
'''™  Houses  of  Pariiament  and  the  Bank  of  Sweden.  A 
'lird  bridge  connects  with  the  main  thoroughfare  of  Norrmalm, 
trottningsgalan  (Queen  Street).  The  Norrbro  gives  upon 
luatal-Adolfs-Torg,  where  a  tUtue  of  Ih&l  king  sUnds  between 
be  royal  theatre,  royal  opera  house  and  the  palace  of  the 
romi  prince.  Nomnaltn  is  the  finest  quarter  of  the  city,  with 
road  straight  ilreeli,  several  open  spaces  with  ganlens.  and 
landsoae  buildings.    East  and  norUi  of  the  theatre  royal,  the 


Karl-den-ToIftes-Totg  and  Kimgitildglid  (jayii  gaiden]  form 

Charles  XII.  and  a  lounlain  with  allcgoHcal  figures,  by  J.  P. 
Molin,  also  a  sUlue  of  Charles  XIII.,  and  in  the  small  Beizelii 
Park  close  at  hand  one  oE  the  chemist  J,  J.  Berzelius.  Keir 
Drottningsgatan  is  the  Klara  church,  the  buiial-place  of 
the  poet   K.  M.  r  ■■  ■  •     ■  ■ 
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building  of  the  academy  0 
of  oatuial  history,  including  i 
ethnographical  departments.  D 
the  observatory,  on  a  rocky  eminence,  near  which  are  the  oSres 
for  the  distribution  of  the  Nobel  fund.  To  the  east  the  modent 
Gothic  church  of  St  Johannes,  with  a  lofty  spire,  stands  con- 
spicuously on  the  Brunkebergsis,  one  of  the  highest  points  in  Ihfl 
city.  To  the  north  ii  the  amaU  Vanad'a  Park.  To  the  west  b 
the  modem  quarter  of  Vajaalad,  with  iu  part.  On  the  island 
of  Kungiholm,  south  of  Vasaatid,  are  the  Caroline  medical 
institute,  several  hospitals,  the  prindpal  ol  which  is  the  Setafimer 
(1751),  the  royal  mint  and  factories.  Ostermalm,  lying  east, 
that  is,  on  [he  seaward  side,  of  Norrmalm,  is  a  good  residential 
quarter,  containing  no  public  building!  of  note,  save  the  barracks 
of  the  Swedish  Guards  and  the  fine  royal  library,  which  is  entitled 
10  receive  a  copy  of  every  work  printed  in  Sweden.  The  library 
stands  in  the  beautiful  park  of  Humlcgird  (hop-garden),  in  which 
Is  also  a  statue  of  Linnaeus.  South  of  Ostermalm.  and  east  of 
the  KungstrSdglrd  and  Staden,  Lies  the  peninsula  of  Blaueholm 
(lormerly  an  island)  and,  connected  by  bridges,  the  islands  of 
Skeppsholm  and  Kastellholm,  the  three  forming  the  faicfround 
in  the  beautiful  seaward  view  bom  the  Nonbiv.     On  tiie  first 


936 


STOCKHOLM 


b  the  national  museum  (x866),  a  Renaissance  buflding,  contain- 
ing historical,  numismatic  and  art-industrial  collections,  with 
andent  and  modem  sculptures,  picture-gallery  and  engravings. 
The  numismatic  collection  is  notable  for  its  series  of  An^k>- 
Sazon  coins.  About  ii,ooo  pieces  came  from  the  island  of 
Gotland,  some  dating  from  901-924,  but  the  majority  are  later. 
In  front  of  the  museum  is  a  bronze  cast  of  the  famous  group  of 
J.  P.  Molm  (1859),  the  BiUtespSlnnare  (belt-bucklers),  repre- 
senting an  early  form  of  duel  in  Scandinavia,  In  which  the 
combatants  were  bound  together  by  their  belts.  On  Skeppaholm 
are  naval  and  military  depots,  and  on  Kastellholm  a  small 
dtadeL  East  of  Skeppsholm  an  inlet,  LadugArdslandsviken, 
so  named  from  the  proximity  of  the  former  royal  farm-yard 
{ladufjUri),  and  bordered  on  the  mainland  by  a  quay  with  hand- 
some houses  caUed  StrandvXgen,  throws  off  a  narrow  branch 
(Djurgirdabrunnsviken)  and  separates  from  the  mainland  an 
island  about  2  m.  in  length  by  |  m.  broad.  This  is  mainly 
occupied  by  Djurgirden  <the  deer-park),  a  beautiful  park  con- 
taining the  buildings  of  the  northern  museum,  a  collection  of 
Scandinavian  costumes  and  domestic  and  agricultural  utensils, 
and  a  biological  museum  housed  in  a  wooden  building  imititing 
the  early  Norwegian  timber  churches  {sUnekirke).  Here  also 
is  Skansen,  an  ingenious  reproduction  in  miniature  of  the  salient 
physical  features  of  Sweden  with  its  flora,  fauna,  and  character- 
istic dwellings  inhabited  by  peasants  in  the  picturesque  costumes 
of  the  various  districts.  Both  the  northern  museum  and  Skansen 
were  founded  by  Dr  Arthur  Hazelius  (1833-1901).  There  is  a 
bust  of  the  poet  K.  M.  Bellman,  whose  festival  is  held  on  the 
36th  of  July.  SOdermalm,  the  southern  quarter,  is  prindpally 
residential  Rocky  heights  rise  to  220  ft.  above  the  water^  and  two 
steam  lifts,  Katarina-Hissen  and  Maria-Hissen,  surmount  them.  ' 
Enrirons. — The  beautiful  environment  of  sea  and  lake  is  fully 
appreciated  by  the  inhabitants.  To  the  north  of  the  dty, 
accessible  by  rail  and  water,  are  the  residential  suburbs  of  Haga 
and  Ulriksdal,  with  royal  chateaux,  and  Djursholm.  SaltsjS- 
baden,  9  m.  east  of  Stockholm,  on  Baggenaf  j5rd,  is  the  nearest 
and  most  favoured  seaside  resort,  but  Dalar5  (20  m.  south-east) 
and  Nynfishamn  (39  m.  south)  are  much  freqyented.  Vaxholm, 
12  m.  north-east  by  water,  is  a  pleasant  fishing-village  where 
numerous  villas  have  been  built.  A  fortification  on  one  of  the 
islands  here  was  erected  by  Gustavus  Vasa,  but  has  beei^  modern- 
ised and  is  maintained. 

Educational  and  Scientific  InHituHans. — ^Stockholm  has  no  state 
univeruty.  A  private  univerBity  (Jl6gskoUr)  was  founded  In  1878, 
and  was  brought  under  state  control  in  1904.  The  president  of  the 
governing  body  b  appointed  by  the  government,  while  the  appoint- 
ment of  the  remaining  members  is  shared  by  the  Swedish  Academy, 
the  Academy  of  Sciences  and  the  City  Council.  The  faculties  are 
four— philosophy  and  history,  philology,  mathematics  and  natural 
sciences,  and  j[uri8prudence.  The  Caroline  Institute  {KarMnska 
Mediko-Kirurguka  Jnstitut)  is  a  medical  foundation  dating  from  1815, 
which  ranks  since  1874  with  the  state  universities  of  Upsala  and  Lund 
in  the  right  to  hold  examinations  and  confer  degrees  in  its  special 
faculty.  Special  and  secondary  education  is  highly  developed; 
there  are  schools  of  agriculture,  mining  and  forestry,  military 
schools,  technical  schools,  a  veterinary  school,  a  school  ot  pharmacy, 
&c.  Among  the  public  colleges  under  state  contnrf.  one,  the  Nya 
Elementarskolan,  was  founded  experimentally  in  1828,  after  the 
Education  Committee  of  1825-1828,  among  themembersof  which  were 
Teener  and  Berzelius,  had  reported  on  the  want  of  such  scho(4s. 
This  school  retains  its  separate  governing  board;  whereas  others  of 
.the  class  are  under  a  central  board.  The  control  of  the  primary 
schools  in  the  parishes  is  similarly  centralized;  whereas  in  Sweden 
gcneralljr  each  parish  has  its  school-board.  Stockholm  is  the  seat 
of  the  principal  learned  sodeties  and  royal  academies  (see  Swbden). 
There  are  schools  of  painting,  sculpture  and  architecture  under  the 
direction  of  the  Royal  Academy  of  Arts;  a  conservatory  of  music 
under  that  of  the  Royal  Academy  of  Music;  and  experimental 
nrdens  and  laboratories  under  the  Royal  Society  of  Agriculture. 
The  Natural  History  Museum,  the  observatory  and  meteorological 
office,  and  the  botanical  gardens  are  under  the  superviuon  of  the 
royal  academy  of  sciences.  Minor  collections  deserving  mention 
are  the  museums  of  the  geological  survey  and  the  Caroline  Medical 
Institute,  and  the  archives  in  the  record  office  {Riksarkioet). 

Recreations. — Among  places  of  entertainment,  the  royal  theatre 
is  managed  by  a  company  rccdvin^  a  state  subsidy.  The  Dramatic 
Theatre  (Dramatiska  teatem),  in  Kungstrfidg&rds-Gatan,  the 
Swedish  {Svenska)  theatre  in  Blasicholms-Gatan,  and  the  Vasa 
theatre  In  Vasa-Catan  may  also  be  mentioned.    The  DjQrgird  is 


the  prindpal  place  for  variety  entertainments  in  ua 
of  the  leading  sporting  dubs  nave  their  headquarters  in  Stnrkholis 
An  annual  re«itta  is  held  eariy  in  August  ay  the  Royal  Swedak 
Yacht  Club  0»ensha  SetiebdUkapet).  A  harbour  mucfa  frcqwsfted 
by  yachts  is  Sandhamn  in  the  outer  skdrgArd,  The  ScocUioIb 
Oeneral  Skating  Club  (Almdnna  SkridskoUubB)  is  the  leacfing  in^iu- 
tion  for  the  most  favoured  winter  sport.  A  characteristic  spcctade 
In  winter  is  the  tobogganing  in  the  Humleg&rd  00  holsdayv  Tbe 
prindpal  athletic  ground  is  the  Idrott^)ark  (Sports  Park),  on  the 
north  side  of  Ostermalm,  with  tennis  courts  and  a  cydtng  tndu 
which  may  be  changed  into  a  skating-rink  in  winter.  These  b  a 
similar  park  at  Djuruolm. 

Commerce, — ^Tlie  industries  of  Stockholm  are  mJacellaf  nui  The 
valueof  the  output  of  these  is  nearly  thrice  thoaeof  Malm&cx'Gocbefr' 
buig,  the  next  most  important  manufacturing  towns,  and  the  ixdo- 
tries  of  Stockholm  exceed  those  of  ever^  Idn  (adminiacxative  dn-iwja) 
except  Ma]m6hus.  The  iron  and  stcd  industries  are  irery  importar;. 
indudtng  engineering  In  every  branch,  and  shipbuildtng.  Factories 
for  articles  oThuman  consumption  ie.g.  breweries  and  tobacco  vorks) 
are  numerous^ and  cork^  wood,  silk  and  leather  works  may  aim  be 
mentioned.  Inne  ware  is  produced  by  the  Rdntrand  and  Gosub- 
berg  porcehun  works.  In  addition  there  are  various  govenuDBt 
works,  as  the  mint  and  printing  works.  Stockholm  is  the  first  pan 
in  Sweden  for  imfjort  traide,  but  as  rcsards  exports  ranks  about  Irve! 
with  MalmO  and  is  exceeded  by  Gothenburg.  The  imparts  avcfase 
nearly  30%  of  those  of  the  whole  country,  but  the  exports  ae.j 
9%.  Stockholm  havine  proportionately  bttle  share  in  the  vzst 
timber  export  trade.  Vessels  of  23  ft.  draught  can  go  np  to  the  dtj 
(Skeppsbro  and  Blasieholm  quays),  and  there  ia  an  outport  at 
Vftrtan  on  the  Lilla  VArtan  chaniKl  to  the  north-caat. 

Getemment. — Stockholm  is  the  centre  of  government  and  the 
usual  residence  of  the  king;  in  summer  he  genermlly  occupies  est 
of  the  neighbouring  country  paUices.  The  dty  is  the  seat  of  the 
high  court  of  justice  (HSgsta  Domslalen)  and  of  tlie  court  of 
appeal  for  the  northern  and  midland  districts  (5sr»  Hefna^. 
It  is  one  of  the  two  Swedish  naval  stations  (Kariskrona  being  the 
principal  one),  and  the  headquarters  of  the  fourtli  and  fifth  army 
divisions.  As  regards  local  government,  Stockholm  tt  a  Jds 
(administrative  district)  in  itself,  distinct  from  the  nnal  iSm  of 
the  same  name,  under  a  high  governor  {dfveninthdttare)  and 
deputy,  with  departments  for  secretarial  work,  f**tM«  and 
police.  The  dty  is  in  the  diocese  of  Upsala,  but  has  a  separate 
consistory,  composed  cA  the  rectors  ii  the  dty  parishes  the 
president  of  which  is  the  rector  of  St  J^Hcbolas  {Starkyrko). 

Population, — ^Thepopulatlonof  Stockholm  in  1900  was  300,624. 
In  175Z  it  was  61,040;  in  1850,  93i07o;  and  in  1880^  176,875. 

History. — ^Before  the  rise  of  Stockholm,  B  jfirkO,  Sigtuna  and 
Upsala  were  places  of  great  importance.  Bjflrkft  ("  the  iale  of 
birches  "),  by  foreign  authors  called  Birka,  was  a  kind  d  capital 
where  the  king  lived  occasionally  at  lesst;  history  speaks  of  its 
rdatlons  with  Dorestad  in  the  Netherlands,  and  the  eztensh-t 
refuse  heaps  of  the  old  dty,  as  wdl  as  the  numerous  sepulchral 
monuments,  show  that  the  population  must  have  been  lirge 
But  though  situated  at  a  central  point  on  Lake  Mllar,  it  vas 
destroyed,  apparently  before  the  banning  of  the  i  ith  centoy 
(exactly  when  or  by  whom  is  uncertain) ;  and  it  never  recovered 
Sigtuna,  lying  on  the  shore  of  a  far-reaching  northern  arm  d 
Lake  Milar,  also  a  royal  residence  and  the  seat  of  the  first  miet 
in  Sweden,  where  English  workmen  were  employed  by  Kir< 
Olaf  at  the  beginning  of  the  nth  century,  was  destroyed  in  the 
1 2th  century.  Stockholm  was  founded  by  Birger  Jarl,  it  is  said,  ic 
or  about  x  25$,  at  a  time  when  pirate  fleets  were  less  conunon  than 
they  had  been,  and  the  government  was  anxious  to  wtab>'>J> 
commerdal  rdations  with  the  towns  which  were  now  be^nnij^  10 
flourish  on  the  southern  coast  of  the  Baltic.  The  dty  was  ofigiaally 
founded  as  a  fortress  on  the  island  of  Stadholm.  The  castk  was 
erected  at  the  north-eastern  comer,  and  the  dty  was  surrouKhd 
with  walls  having  fortified  towers  on  the  north  and  south.  It 
came  to  be  called  Stockholm  (*'  the  isle  of  the  log,*'  Latin  Helmse, 
German  Holm) ;  the  true  explanation  of  the  name  is  not  known. 
During  the  middle  ages  the  dty  devdoped  steadOy,  and  gzrv 
to  command  all  the  foreign  commerce  of  the  i»»Hl«p^f  ^ad 
north,  but  it  was  not  until  modem  times  that  Stockholm  becaae 
the  capital  of  Sweden.  The  medieval  kings  visited  year  by  year 
different  parts  of  the  kingdom. 

See  P.  R.  Ferlin.  Stoekkolms  Slad  (Stockholm.  i854>i85>): 
C.  Lundin  and  A.  Strindberg,  Camla  Slockkdm  (Stockholm.  i8t3): 
C.  Lundin  Nya  Stockkolm  (Stockholm.  1890) ;  G.  Nordensvan.  Mikr- 
drottningen  ("the  queen  of  Milar"]  (Stockholm.   1896):  £.  W. 
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Dahlercn,  Stockholm,  S9erita  hufoustad  skildrad  (Stockholm,  1807, 
issued  by  the  municipal  council  on  the  occasion  of  the  Stockholm 
Exhibition,  1897). 

STOCKING  (a  diminutive  of  "  stock,"  post,  stump,  properly 
that  which  is  stuck  or  fixed),  a  dose-fitting  covering  for  the  foot 
and  lower  part  of  the  leg,  formerly  made  of  doth  but  now  of  wool, 
silk  or  cotton  thread  knitted  by  hand  or  woven  on  a  frame  (see 
Hosieky).  "  Stock  "  being  the  stump,  i.e.  the  part  left  when  the 
body  b  cut  off,  the  word  was  applied  to  the  whole  covering  of  the 
lower  limb^  which  was  formerly  in  one  piece,  the  "upper- 
stocks  "  and  "  nether-stocks  "  forming  the  two  pieces  into  which 
it  was  subsequently  divided,  when  the  upper  part  became  the 
trunk  hose  and  later  knee-breeches,  the  lower  the  "  stockings." 
A  parallel  is  foimd  in  French;  the  hose  are  ckausseSt  the  upper 
part  haut  de  ckausses,  the  stockings  bos  de  chausseSt  or  simply  bos. 
The  German  Strumpf,  stocking,  means  also  a  stump,  pointing  to 
the  original  use  of  the  word.  Half-stockings,  reaching  to  the  lower 
part  of  the  calf  of  the  leg,  and  worn  by  men  since  the  use  of  the 
long  trousers  has  superseded  knee-breeches,  and  also  by  children, 
ire  usually  styled  "  socks."  This  word  is  an  adaptation  of  Latin 
toccus,  a  slipper  or  light  shoe.  It  was  the  shoe  worn  by  the  actors 
in  Roman  comedy — ^and  so  was  used  symbolically  of  comedy, 
IS  "  buskin,"  the  high  boot  or  cotkumuSf  was  of  tragedy. 

STOCKMAR,  CHRISTIAN  FRIEDRICH.  Baron  von  (1787- 
1863),  Anglo-Belgian  statesman,  who  came  of  a  Swedish  family, 
was  bom  at  Coburgon  the  a2nd  of  August  1787.  He  waseducatcd 
IS  a  physidan,  and  in  that  capadty  became  attached  in  1816  to 
Prince  Leopold  of  Saze-Coburg-Gotha  on  his  marriage  to  Princess 
Charlotte  of  England.  When  she  died  next  year  he  remained 
Leopold's  private  secretary,  controller  of  the  household  and 
;>oIitical  agent,  until  the  prince  became  in  1832  king  of  the 
Belgians.  He  was  thus  brought  into  contact  with  the  leading 
(talesmen  of  Europe,'  and  his  disinterestedness  and  profound 
tcqiuiintance  with  English  and  European  social  and  political 
ijuestions  impressed  themselves  on  all  who  were  assodated  with 
lim.  In  1831  he  retired  to  his  home  at  Coburg,  in  order  not  to 
:xdte  Belgian  jealousies  by  residing  at  his  master's  court  in  the 
:apacity  of  confidential  adviser,  but  he  continued  to  be  Leopold's 
ight-hand  man.  In  1837  Leopold  sent  him  to  England  as 
adviser  to  the  young  Queen  Victoria,  and  in  the  next  year  he 
iccompanied  Prince  Albert  (afterwards  Prince  Consort)  on  his 
our  in  Italy,  partly  as  tutor  but  also  with  the  direct  object  of 
atisfying  King  Leopold  and  the  queen  as  to  the  fitness  of  the 
>rince  for  the  position  already  marked  out  for  him  in  England. 
Ic  won  the  complete  confidence  of  the  prince  as  well  as  of  the 
|ucen,  and  on  their  marriage  in  1840  he  became  thdr  trusted 
hough  unoffidal  counsellor,  dividing  his  time  more  or  less  between 
England  and  the  Continent.  In  1848  he  was  the  ambassador  of 
"oburg  to  the  (German  parliament.  He  had  at  heart  the  unity 
•f  Germany  under  Prussia  and  dose  relations  between  Germany 
nd  England,  and  for  these  he  steadfastly  worked;  but  his 
olitical  activity  was  a  good  deal  resented  in  English  drdes, 
rhich  were  jealous  of  Prince  Albert's — and  generally  of  CSennan 
-influence.    He  died  at  Coburg  on  the  9th  of  July  1863. 

Sec  the  articles  on  Victoria,  Queen;  and  Albert,  Princb 
ToNSORT.  Selections  from  Stockmar's  papers  were  published  by 
lis  son  Ernest  in  1872,  and  a  biography  by  Justi  appeared  at  Brusseu 
n  1873;  see  also  The  Letters  of  Queen  Victoria  (1907). 

STOCKPORT,  a  munidpal,  county  and  parUamentary 
•orough  of  England,  mainly  in  Cheshire,  but  partly  in  Lanca- 
hire,  6  m.  S.E.  of  Manchester.    Pop.  (1901),  93,832.    It  occupies 

hilly  site  at  the  jimction  of  the  rivers  Tame  and  Mersey;  the 
irgcr  part  of  the  town  lying  on  the  south  (left)  bank,  while  the 
uburb  of  Heaton  Norris  is  on*  the  Lancashire  bank.  Several 
ridges  cross  the  stream,  and  a  lofty  railway  viaduct  bestrides 
he  valley.  Stockport  is  served  by  the  London  &  North 
I'estem,  Midland,  Great  Central,  Cheshire  lines,  and  Sheffidd 
r  Midland  railways,  and  has  tramway  connexion  with  Man- 
hester.  It  is  a  town  of  varied  industries,  but  the  most  important 
re  the  cotton  and  hat  manufactures.  The  church  of  St  Mary 
ras  built  mainly  c.  J817,  but  the  chancd  belonged  to  a  former 
hurch,  and  retains  a  Decorated  east  window  and  other  good 
etails. .  The  town  hall  was  designed  by  Sir  Bnunwell  Thomas, 


and  opened  in  1908,  and  St  George's  church  (1897).  On  the 
acquisition  of  the  market  rights  by  the  town  from  Lord  Vernon 
in  1847  the  corporation  secured  the  site  of  Vernon  Park,  in 
which  stands  a  museum  presented  in  1858  by  James  Kershaw 
and  John  Benjamin  Smith.  The  grammar  school  was  founded 
in  X487  by  Sir  Edmund  Shaa  or  Shaw,  lord  mayor  of  London. 
The  Stockport  Sunday  school,  founded  in  1784,  is  one  of  the 
largest  in  England.  Stockport  was  enfranchised  in  1832,  and 
returns  two  members.  Its  most  distinguished  representative 
was  Richard  Cobden  (1841-1847),  who  is  commemorated  by  & 
statue  in  St  Peter's  Square.  The  town  was  incorporated  in 
1835,  and  is  under  a  mayor,  x6  aldermen  and  48  coundlloxs. 
The  county  borough  was  created  in  1888.    Area,  5492  acres. 

During  the  Roman  occupation  of  Britain  there  was  a  small 
military  station  on  the  site  of  Stockport,  acting  as  an  outpost 
to  the  Roman  camp  at  Manchester.  The  convergence  of  Roman 
roads  at  this  point  would  make  the  place  a  particularly  convenient 
centre.  The  etymology  of  the  name  may  be  Saxon,  but  there  is 
no  evidence  of  a  Saxon  settlement,  and  the  place  is  not  mentioned 
in  Domesday.  A  castle  was  in  existence  in  the  x  2th  centtuy ,  but 
is  not  mentioned  after  1327.  Stockport  (Stokeporte,  Stopport, 
Stopford)  was  made  a  free  borough  by  a  charter  of  Robert  de 
Stokeport  about  the  year  X220.  It  was  then  granted  that  the 
burgesses  might  dect  from  among  themselves  a  chief  officer,  who 
was  first  called  a  mayor  in  1296.  The  right  of  the  burgesses 
to  his  dection  was,  however,  lost,  and  the  mayor  was  always 
nominated  by  the  lord  of  the  manor.  This  arrangement  lasted 
until  X565,  when  the  burgesses  put  in  a  claim  to  thdr  xight  of 
election,  and  it  was  dedded  that  out  of  four  burgesses  nominated 
by  the  lord  of  the  manor  the  jury  of  the  court  leet  should  select 
the  mayor.  Thus  Stockport  was  not  a  true  munidpal  borough 
until  formally  incorporated  under  the  Munidpal  Corporations 
-Act  of  1835.  The  manufacture  of  hemp  began  in  Stockport 
in  the  i6th  century,  and  that  of  silk-covered  buttons  in  the 
X7th.  In  X  73  2  a  silk  mill  was  erected,  but  the  sUk  trade 
was  superseded  by  the  cotton  trade  early  in  the  X9th  century. 
The  hat  trade  devdoped  at  least  as  early  as  the  end  of  the  x8th 
century. 

See  Henry  Hednbotham,  Stockport  Ancient  and  Modem  (1882); 

LP.  Earwaker,  East  Cheshire  (1877);  John  Watson,  Memoirs  of  the 
rls  of  Warren  an4  Surrey  (1782). 

STOCKS,  a  wooden  structure  formeriy  in  use  both  on  the 
continent  of  Europe  and  in  Great  Britain  as  a  method  of 
punishment  for  petty  offences.  The  culprit  sat  on  a  wooden 
bench  with  his  ankles,  and  sometimes  his  wrists  or  even  neck, 
thrust  through  holes  in  movable  boards,  generally  for  at  least 
several  hours.  That  stocks  were  used  by  the 
Anglo-Saxons  is  proved  by  their  often  figuring 
in  drawings  of  the  time  (see  Harldan  MSS.  No. 
65).  The  second  Statute  of  Labourers  (1350)  (|  { 
ordered  the  punishment  for  unruly  artisans. 
It  further  enjoined  that  stocks  (ceppes)  should 
be  made  in  every  town  between  the  passing  of 
the  act  and  the  following  Pentecost.  The  act 
appears  to  have  been  ill  observed,  for  in  1376 
the  Commons  prayed  Edward  UI.  that  stocks 
shoiild  be  set  up  in  every  village.  Though  never 
expressly  abolished,  the  pum'shment  of  the 
stocks  began  to  die  out  in  England  during 
the  early  part  of  the  19th  century,  though 
there  is  a  recorded  case  of  its  use  so  late  as  1865  at  Rugby.  In 
many  of  the  villages  in  the  country  may  still  be  seen  well-preserved 
examples  of  stodcs,  in  some  cases  with  whipping  posts  attached. 
In  the  United  States  stocks  were  of  frequent  use  in  the  i8th 
century,  more  particularly  in  the  New  England  States;  while  in 
the  Southern  States  they  were  employed  for  punishing  slaves. 

STOCKS  and  SHARES.  A  "  share,"  in  the  financial  sense,  is 
dmply  the  right  to  partidpate  in  the  profits  of  a  particular  joint- 
stock  undertaking.  In  the  Um'ted  Kingdom,  in  the  case  of  a 
company  constituted  under  the  Companies  Acts  X862-1907 
as  a  company  limited  by  shares,  the  memorandum  of  assodation 
is  required  to  state— ^among  other  matters— the  amount  of  capital 


938 


iviih  which  thecampaDypn^KWstobcRgisleTcdaad  tbc  unouni 
of  the  ahira  iaia  which  such  upiul  u  divided.  Companj 
fla-tiatio  show  &  lendency  of  lite  yeui  on  the  put  o1  companic! 
lo  rfgiiter  with  a  inuller  oomiDal  capital  tbin  they  did.    Th< 


STOCKTON,  F.  R.— STOCKTON 

The  ca[Htal  of  il 


II  thus:    •' 

the  company  ihaU  be  £100,000  divided  into  loc 
ri  each  with  such  righta  as  regards  dividends  and  c 
as  are  defined  by  (be  company's  artidei  of  uwcij 
oe  being,"  or  "  The  capital  oi  (he  company  is  £i5< 
e  shares  oi  £1  and  100,000  ordi 


Ihires  of  £1  each.    S 

iKh  preference  (harei 

shaU  confer  a  right 

per  annum."    The  to 

rm  ol  capital  clause 

varies  of  course,  but 

the  more  approved  pn 

the  rights  of  prefer- 

enlial  shareholders  tc 

be  defined  by  the 

artides,  and  for  this 

rights  are  Gzed  by 

association  without  q 

varied.    Articles,  on 

ays  alterable,  and  il 

ubject  to  this  known 

liability  lo  alteration 

m.    If  the  powers  of 

alteration  were  abused 

mud  by  the  ordinary 

minority  of  preferc 

court  would  probably 

interfere  by  iniuncti 

0.    Tbe  preferential 

or  other  special  privileges  of  any  parlicula 

ore  now  further  safegi 

ardedby>.Moflhe 

CompamwActlooJ. 

The  right  ol  a  prefere 

yeof  are  insufficient 

IQ  pay  il  .he  deficien 

cy  must  be  nade  good  out  of  the  profits 

but  it  i>  very  comm 

n  10  give  preference 

Iso  as  lEgards  capit 

J  in  the  winding.up. 

Founders'  shares  originated  with  private 

companies,  being   a 

convenient  means  of  s< 

■curing  to  the  partner 

in  the  vendor  firm, 

nirol  of  the  business 

as  weU  as  the  lion's 

share  of  the  proGu, 

Thence  they  passed 

to  ordinary  trading 

conipanies,  that  i.,  c 

mpanies  which  appeal  to  the  pubUc  lor 

their  capital.    Found 

ers'  sham  in  this 

onneiion  commonly 

entitle  the  holders  to 

one-haU  or  ore-lhir 

d  of  the  company's 

profits  after  payment  0 

say,  7  to  10%  to  the 

Founders'  shares  a 

re  mostly  subscribed 

for  by  the  veodon  or  piomoteis,  thougl 

■omelimes  used  bv 

way  of  bonus  to  atlm 

Shares.    They  .re  no' 

■  becoming  rare. 

Sfcif.  WantfM  lo  B 

M-B-.-The  Compile 

Art  jl86a)  made  no 
All  itiam  under  Ihe 

■ctaieregiKeiedandt 

IM?'!""™!^'"!^" 

levidencHlbyaihare 

tertiHeali   The  ael  0 

fie  by  delivery  of  the  warrant.   The  wa 


.    Thisi 


:  1S61  by  R 
y  increase  its  capital  D 
nto  shares  of  larger  ai 
.  1367  a  company  may 
;  1907  (s.  39)  gives  a 


lybede 


ilituted  under  the 
inverting  pald.up 

mpany 


Under  thi 

the  issue  of  new  shares  or  coi 
lunti  and  by  s.  ii  of  the  Compaiues 
ubdivide  its  shares.  The  Companies 
jmpany  a  further  power  by  special 
utution,  conttrmed  by  an  order  of  the  court,  to  reorganize 
I  capital,  whether  by  tbe  consolidation  of  shares  of  diSerent 
uses  or  by  the  division  of  its  shales  into  shares  of  different 
uses — but  no  preference  or  special  privilege  attached  10  any 
us  of  shares  is  to  be  interfered  with  cicept  by  a  resolution 
issed  by  a  majority  of  shareholders  of  that  class  repiesenling 
ree.founhs  of  the  capital  of  that  class.  A  limiled  company 
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.crests  therein.  Such  sroclt  has  been  called  a  "  set  of  riiarrs 
t  together  in  a  bundle."  Preference  aharra  may  be  creaifd, 
t  there  is  Ibis  difference  bet«1(H  preference  iharo  under  the 
impanies  Dauscs  Act  and  under  the  Companic*  Acts,  that  undo 
c  Companies  Clauses  Acts  preference  shares  orb  cntitlei!  te 
ifidends  only  out  of  Ihe  pcolits  of  each  year;  andet  the 
impanies  Acts  the  dividends  as  above  slat«l  are  prima  fic< 
mutative.  Sharesand  slock  may  under  the  Companies  Claiba 
t  be  issued  at  a  discount;  under  the  Companiea  Acts  lirj 
nnot.    Under  the  Companies  Causes  Aclj  if  Ihe  old  sbarcsoi 

K  to  the  old  shareholders.  This  is  not  found  in  tbe  Cm- 
la.  <£.«•) 
i),  Ajncnoa 
novelist,  was  bom  in  rnilnlElphia,  fennsyliinia,  on  Lbe  jlh  w 
April  1834.  He  had  a  high  school  education;  became  a  sUid 
wood  engraver;  wrote  for  the  Philadelphia  Uonint  P"!.  'Ik 
New  York  HiMttflniHaHe,  ScrHmrr-i  UimiUy  and  Si  Xki^n. 
of  which  be  became  assistant  editor  in  1S7]:  and  about  iS&she 
gave  up  editorial  work  for  independent  authorship,  Theitilier 
he  lived  in  Nutley,  New  Jersey,  in  Convent ,  New  Jersey,  and  ilier 
iSw  in  the  Shenandoah  Valley,  near  Charica  Town,  Wat  \"i.ii  Jia. 
He  died  in  Washington,  D.C.  on  Ihe  Jolh  of  April  rgoi.  Hs 
fanciful  iiories  for  children  made  him  very  popular;  amoiig  ttfa 
are  Tlie  Tine-a-Lmt  Slirtiei  (1S70),  Saundaboul  RemUa  im 
LanJi  of  Foci  and  Fituy  (iS;i),  Winl  Mithl  Hint  Brm  Eif^rt 
(T874),  Talti  (ha  of  SclKol  [1875),  A  Jelly  Fdlaaikif  (.SSci. 
Tkt  Floallni  Prince  end  Olkir  Fairy  Tola  (iSS.),  T**  Sicri  •> 
Vilcaa  (1884),  Pericnally  Coni-uled  (1880),  and  Capmim  Cii'f 
(rSo;).  His  amusing  and  original  RiuUir  Grawft  (1873),  a 
series  of  sketches  rather  than  a  novel,  established  bis  rcpautioa 
with  older  readers  and  is  his  best  long  work.  HispemUarLilflii 
was  [or  the  short  sloiy;  and  the  but  ciaiB[des  are  the  title 
stories  of  the  vokimcs  The  Lady  or  lit  Tittrf  (1SA4),  aatot'-it 
most  popular  of  Aoiericaa  stories,  Tjte  Ckrisliitai  Wrai  (r^i. 
T-Jie  Eh  MaHtfOrH  (iMj),  (also  in  the  latter  volume  "  A  Tikof 
Negative  Gravity  "and  "  The  Remarkable  Wreck  ol  tbe  TTdxcu 
Hyke  "),  and  the  novelette  TAe  Cajlixg  Aucy  of  Urt  Ltrti  ai 
Uii  AltsHiu  <i88fi},  with  iu  wquel  Tkt  DmuoUi  (iSSE). 
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lervedbylb 
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ra  Pacific 
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It  is 

regular  navigation  on  the  river;  at  high  water  boats  < 

go  to  Hills  Ferry,  tso  m.  beyond  StocktoD.    Tbe  channel  bs 

Stockton  has  a  perfectly  level  site,  broad  streets  and  a  ngdit 
plan.  In  the  city  are  a  good  public  Lbrary,  the  San  Joaiigia 
county  law  library,  St  Agnes  academy,  Sc  Mary's  cdlege,  s 
children's  home  (1S96;  under  the  Ladies'  Aid  Society),  5l 
Joseph's  home  (iS^tj)  lor  the  aged,  and  St  Joseph's  bo^-il 
1 1809] ,  both  under  the  Sisters  of  St  Dominic,  the  Pacific  hoqiil)!, 
a  county  hospital  and  a  state  tioapitat  lor  the  irusne  (tlji). 
Situated  in  the  (real  valley  of  the  Saj)  Joaquia,  in  tbe  midit  ol  1 
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nch  agricultural  region,  it  is  one  of  the  largest  grain,  vegetable 
md  frtiit  markets  of  the  West.  It  manufactures  flour,  lumber, 
igricultural  machinery  and  implements,  &c.  Its  factory  product 
in  1905  was  valued  at  $8,029,490,  or  45-3%  more  than  in  1900. 
Stockton  rose  into  prominence  in  the  early  mining  days.  A 
settlement  named  Tuleberg,  later  called  New  Albany,  stood 
>n  the  city  site  in  2847;  its  future  was  precarious  when  the  dis- 
covery of  gold  insured  its  prosperity.  In  the  spring  of  1849 
a  town  was  laid  out  and  the  present  name  adopted  in  honour  of 
Commander  Robert  Field  Stockton  (i  795-1866),  who  with 
Colonel  John  C.  Fremont  and  General  Stephen  W.  Kearny  had 
gained  possession  of  California  for  the  United  Sutes  during  the 
war  with  Mexico.  In  1850  Stockton  became  the  county-seat 
and  was  chartered  as  a  city. 

STOCKTON-ON-TBBS,  a  market  town,  municipal  and  parlia- 
mentary borough,  and  port  of  Durham,  England,  on  the  N. 
bank  of  the  Tees,  5I  m.  above  its  mouth,  and  on  the  North 
Eastern  railway,  236  m.  N.  by  W.  from  London.  Pop.  (1901), 
51,478.  The  parliamentary  borough  extends  across  the  river 
into  Yorkshire,  to  include  the  municipal  borough  of  Thomaby-on- 
Tees.  At  Norton,  i  m.  north,  the  church  of  St  Mary,  formerly 
collegiate,  shows  fine  Norman  work.  The  chief  buildings  are  a 
town  hall,  with  dock-tower  and  spire,  borough-hall,  exchange 
and  public  library.  The  quays  are  accessible  to  vessels  drawing 
20  ft.  at  high  water  spring  tides.  There  are  extensive  steel  works, 
blasting  furnaces,  iron  and  brass  foundries  and  rolling-mills; 
and  iron  shipbuilding  is  an  important  industry.  There  are 
also  sailcloth  works,  potteries,  breweries  and  brick  and  tile 
works.  Exports  (iron  manufactures,  coal  and  agricultural 
produce)  were  valued  at  £435,439  in  1900;  imports  (limber,  iron, 
grain,  &c.)  at  £280,371;  trade  being  chiefly  with  Holland  and  the 
Baltic  ports,  and  coastal.  The  parliamentary  borough  returns 
one  member.  The  municipal  borough  is  under  a  mayor,  xo 
aldermen  and  30  councillors,  and  has  an  area  of  2935  acres. 

It  would  seem  that  Stockton  (Stokton)  grew  up  round  the 
castle  of  the  bishops  of  Durham,  to  whom  the  town  belonged 
even  before  their  purchase  of  the  earldom  of  Sadberge.    In  x  183 
the  Boldon  Book  records  that  the  whole  town  rendered  one  milch 
cow  and  the  ferry  twenty  pence  to  the  bishop.    The  castle  was 
probably  built  between  1183  and  X214.    King  John  visited 
Bishop  Philip  of  Poitou  (d.  1208)  there  and  is  said  to  have  granted 
the  place  a  charter  similar  to  that  of  Hartlepool  in  x  2 14.    Of  this, 
however,  no  traces  remain,  the  rights  of  the  borough,  which  must 
have  come  into  existence  during  the  X3th  century,  being  purely 
prescriptive.    Stockton  was  divided  into  two  parts:  the  "  town," 
governed  by  the  bailiff  of  the  bishop  and  afterwards  by  the 
vicar  and  vestrymen,  and  the  borough,  under  a  mayor  and  alder- 
men.   The  bishop's  bailifif  was  also  the  keeper  of  the  castle, 
though  in  the  17th  century  the  office  belonged  to  the  borough- 
bailiff.    The  borough  is  first  mentioned  in  1283,  when  the  king 
took  tallage  from  it  during  the  vacancy  of  the  see.    It  occurs 
again  in  a  record  of  1328,  and  in  X344  the  mayor  and  bailiffs 
entered  into  an  agreement  with  the  mayor  and  bailiffs  of  New- 
castle for  the  regulation  of  trade  between  the  two  places.     Bishop 
Hatfield's  survey  (1377-1382)  gives  a  list  of  tenants  within  the 
borough:  22  burgages  and  15  half-burgages  are  mentioned,  the 
rent  of  which  varies  from  twenty-two  i>ence  to  a  penny  half- 
penny.  In  X644  the  parliamentary  troops  besieged  and  captured 
the  castle,  which  was  dismantled  in  1652.    In  1666  the  popula- 
tion was  only  544,  for  Stockton  was  an  isolated  place  with  little 
trade.    It  became  a  parliamentary  borough,  returning  one 
member,  in  X867.    In  1310  the  bishop  gave  the  town  a  market 
and  a  fair  during  the  octave  of  the  Translation  of  St  Thomas  the 
Martyr,  reserving  to  himself  the  tolls;  Bishop  Morton  revived  the 
market,  which  had  lapsed  at  the  beginning  of  the  17th  century. 
Camden  speaks  of  Stockton  as  a  neat,  well-built  corporation 
town  and  especially  commends  the  ale  brewed  there  and  sent  to 
various  parts  of  the  country.    The  importance  of  Stockton  as  a 
port  dates  from  the  end  of  the  i8th  century,  when  there  was  a 
considerable  trade  in  lead,  dairy  produce  and  timber. 

STODDARD,    RICHARD    HENRY    (1825-1903),    American 
author,  was  boro  in  Hingham,  Massachusetts,  on  the  and  of 


July  1825. ,  He  spent  most  of  his  boyhood  in  New  York  City, 
where  he  became  a  blacksmith  and  later  an  iron  moulder,  but 
in  X849  he  gave  up  his  trade  and  began  to  write  for  a  living. 
He  contributed  to  the  Union  Magazine^  the  Knickerbocker 
Magaxine^  Putnam's  MoTitUy  Magaxine  and  the  New  York 
Evening  Post.  In  1853  Nathaniel  Hawthorne  helped  him  to 
secure  the  appointment  of  inspector  of  customs  of  the  Port  of 
New  York.  He  was  confidential  clerk  to  George  B.  McClellan 
in  the  New  York  dock  department  in  1870-1872,  and  city 
librarian  of  New  York  in  1874-1875;  literary  reviewer  for  the 
New  York  World  (1860-1870);  one  of  the  editors  of  Vanity 
Fair;  editor  of  the  Aldine  (1869-1874),  and  literary  editor  of 
the  MaU  and  Express  (X880-X903).  He  died  in  New  York  on 
the  X2th  of  May  1903.  Among  the  numerous  books  that  he 
edited  are  The  Loves  and  Heroines  of  the  Poets  (x86i);  Melodies 
and  Madrigals,  Mostly  from  the  old  English  Poets  (1865);  The 
Late  English  Poets  (1865),  selections;  Griswold's  Pods  and 
Poetry  oj  America  (187a),  and  Female  Poets  of  America  (1874); 
The  Bric-a-Brac  [Series,  in  xo  vols,  (x 874-1876);  English 
Verse,  in  5  vols,  edited  with  W.  J.  Linton  (1883);  and  four 
editions  of  Poe's  works,  with  a  memoir  (X872-X894).  His 
original  poetry  includes  Footprints  (1849),  privately  printed 
and  afterwards  suppressed;  Poems  (1852);  the  juveniles,  Adven- 
tures in  Fairyland  (1853);  Town  and  Country  (1857),  and  The 
Story  of  Little  Red  Riding  Hood  (1864);  Songs  of  Summer  (1857); 
The  King's  Bell  (1862),  one  of  his  most  popular  narrative  poems; 
Abraham  Lincoln:  A  Horaiian  Ode  (1865),  The  Book  of  the 
East  (X867),  Poems  (x88o),  a  collective  edition;  and  The  Lion's 
Cub,  with  Other  Verse  (1890).  He  also  wrote  Life,  Travels 
and  Books  of  Alexander  von  Humboldt  (i860) ;  Under  the  Evening 
Lamp  (1892),  essays  dealing  mainly  with  the  modem  English 
poets;  and  Recollections  Personal  and  Literary  (1903),  edited  by 
Ripley  Hitchcock.  More  important  than  his  critical  was  bis 
poetical  work,  which  at  its  best  is  sincere,  original  and  marked 
by  delicate  fancy,  and  felicity  of  form;  and  his  songs  have  given 
him  a  high  and  permanent  place  among  American  lyric  poets. 

His  wife  Elizabeth  Drew  (Barstow)  Stoddard  (1823- 
1902),  poet  and  novelist,  was  bom  in  Mattapoisett,  Massa- 
chusetts, on  the  6th  of  May  1823.  She  studied  at  Wheaton 
Seminary,  Norton,  Mass.  After  her  marriage  in  1852  she 
assisted  her  husband  in  his  literary  work,  and  contributed 
stories,  poems  and  essays  to  the  periodicals.  She  wrote  three 
novels — The  Morgesons  (1862),  Tvn  Men  (1865)  and  Temple 
House  (1867),  and  a  volume  of  poems  (1895).  A  new  edition 
of  her  novels  was  issued  in  X90X.  She  died  in  New  York  on  the 
I  St  of  August  X902. 

STOFFLET,  JEAN  NICOLAS  (1751-1796),  Vend€an  general, 
was  bom  at  Lun^ville,  the  son  of  a  mUlcr.  Long  a  private 
soldier  in  a  Swiss  regiment  in  France,  and  afterwards  game- 
keeper to  the  comte  de  Colbert-Maulevrier,  he  joined  the 
Vend&ins  when  they  rose  against  the  Revolution  to  defend 
their  religious  and  royalist  principles.  During  the  war  in  La 
Vendue  he  served  first  under  Gigot  d'Elb^e,  fought  at  Fontenay, 
Cholet  and  Saumur,  and  distinguished  himself  at  the  battles 
of  Beaupr£au,  Laval  and  Antrain.  He  was  appointed  major- 
general  of  the  royalist  army,  and  in  1794  succeeded  La  Rodie- 
jaquelein  as  commander-in-chief.  But  his  quarrels  with 
another  Vend^an  leader,  F.  A.  Cbarette,  and  the  reverses  sus- 
tained  by  the  Vend6an  arms,  led  him  to  j^ve  in  his  submission 
and  to  accept  the  terms  of  the  treaty  of  La  Jaunaie  (May  2, 
X795).  He,  however,  soon  violated  thu  treaty,  and  at  the 
Instigation  of  royalist  agents  took  arms  in  December  1795  on 
behalf  of  the  count  of  Provence  (the  future  Louis  XVIII.), 
from  whom  he  had  received  the  rank  of  marichal-de'Camp. 
This  last  attempt  of  Stofflet's  failed  completely.  He  was  taken 
prisoner  by  the  republicans,  condemned  to  death  by  a  military 
commission,  and  shot  at  Angers  on  the  23rd  of  February  1796. 

See  General  d'Andign^,  Mimoires,  edited  by  E.  Btr6  (1900- 
1901) ;  C.  Loyer. "  Cholet  sous  la  domination  de  Stofflet,"  in  LAnjou 
kistonque,  vol.  iii.  (1903-1903). 

STOICHIOMETRY  (Gr.  orotxcTa,  fundamental  parts,  or 
elements,  itirpcv,  measure),  in  chemistry,  a  term  introduced  by 
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Benjamin  Richter  to  denote  the  determination  of  the  relative 
amounts  in  which  adds  and  bases  neutralize  one  another;  but 
this  definition  may  be  extended  to  include  the  determination  of 
the  masses  participating  in  any  chemical  reaction.  The  work  of 
Richter  and  others  who  explored  this  field  is  treated  under 
Element;  here  we  discuss  a  particular  branch  of  the  subject, 
vix.  the  determination  of  equivalent  and  atomic  weights  of  ele- 
mentSi  and  the  molecular  weights  of  elements  and  compounds. 
Reference  to  Cheiostky,  Atok  and  Element  will  explain  the 
principles  involved.  Every  element  has  an  "  equivalent  weight " 
which  is  usually  defined  as  the  amount  of  the  element  which 
combines  with  or  replaces  unit  weight  of  hydrogen;  the  "  atomic 
weight  "  may  be  regarded  as  the  smallest  weight  of  an  element 
which  can  be  present  in  a  chemical  compound,  and  the  "  mole- 
cular weight "  is  the  weight  of  the  least  part  of  an  element  or 
compound  which  can  exist  alone.  The  atomic  weight  is  there- 
fore some  multiple  of  the  equivalent  weight,  and  the  determin- 
ing factor  is  termed  the  valency  (q.v.)  of  the  element.  We 
liave  mentioned  hydrogen  as  our  standard  element,  which  was 
originally  chosen  as  being  the  lightest  known  substance;  but 
Berzelius,  whose  stoichiometric  researches  are  classical,  having 
pointed  out  that  few  elements  formed  stable  compounds  with 
hydrogen,  and  even  these  presented  difficulties  to  exact  analysis, 
proposed  to  take  oxygen  as  the  standard.  This  suggestion  has 
been  adopted  by  the  International  Committee  of  Atomic  Weights, 
who  take  the  atomic  weight  of  oxygen  as  z6-ooo,  hydrogen  being 
1-0087.' 

Deferring  the  discussion  of  gaseous  elements  and  compounds 
we  will  consider  the  ntodus  operandi  of  determining,  first,  the 
equivalent  we^ht  of  an  element  which  forms  solid  compounds, 
and,  secondly,  its  atomic  weight.  Suppose  we  can  cause  our 
element  in  known  quantity  to  combine  with  oxygen  to  form  a 
definite  compound,  which  can  be  accurately  weighed,  or, 
conversely,  decompose  a  known  weight  of  the  oxide  into  its 
constituents,  of  which  the  element  can  be  weighed,  then  the 
equivalent  weight  of  the  element  may  be  exactly  determined. 
For  if  X  grams  of  the  element  yield  y  grains  of  the  oxide,  and 
if  W  be  the  equivalent  of  the  element,  we  have  x  grams  of  the 
element  equivalent  to  y-x  grams  of  oxygen,  and  hence  the 
equivalent  weight  W,  which  corresponds  to  8  grams  of  oxygen, 
is  given  by  the  proportion  y-x  : «  : :  8  :  W,  i.e.  W  ■»  8x/(y— x). 
For  example,  Lavoisier  found  that  45  parts  of  red 'oxide  of 
mercury  on  heating  yielded  41}  parts  of  mercury;  hence 
41  i  parts  of  mercury  is  equivalent  to  45  —  41}  «  3I  parts  of 
oxygen,  and  the  equivalent  of  mercury  in  thi»  oxide  is  therefore 
8  X  4ii  -c-  3i  "■  95-  The  question  now  arises :  is  this  value  the 
true  equivalent,  i.e.  half  the  amount  of  mercury  which  combines 
with  one  atom  of  oxygen  (for  one  atom  of  oxygen*  is  equivalent 
to  two  atoms  of  hydrogen)?  Before  considering  this  matter, 
however,  we  will  show  how  it  is  possible  to  obtain  the  equivalent 
of  elements  whose  oxides  are  not  suitable  for  exact  analysis. 
No  better  example  can  be  found  than  Stas's  classical  determina- 
tion of  the  atomic  weight  of  silver  and  of  other  elements.*  It 
will  be  seen  that  the  routine  necessary  to  the  chemical 
determination  of  equivalents  consists  in  employing  only  such 
substances  as  can  be  obtained  perfectly  pure  and  stable  (under 
the  experimental  conditions),  and  that  the  reactions  chosen  must 
be  such  as  to  yield  a  series  of  values  by  which  any  particular 
value  can  be  checked  or  corrected. 

Stas's  experiments  can  be  classified  in  five  series.  The  object 
of  the  first  scries  was  to  obtain  the  ratio  Ag:  O  by  means  of  the  ratios 
KC1:0  and  AgtKCI.  The  ratio  KCI:0  was  determined  by  de- 
composing a  known  weight  of  potassium  chlorate  (a)  by  direct 
hcatmg,  (6)  by  heating  with  hydrochloric  acid  and  weighing  the 
residual  chloride.  The  reaction  may  be  written  for  our  purpose 
in  the  form:  KC10i»KCl+30;  in  case  a  the  oxyeen  b  liberated 
as  such;  in  case  b  it  oxidizes  the  hydrochloric  acid  to  water  and 
chlorine  oxides.    The  equation  shows  that  one  KCl  is  equivalent 

*  We  may  here  state  that  the  (»quivalent  weight  of  oxygen  on 
this  basis  is  8'000,  t.e.  one  half  of  its  atomic  weight.  This  matter 
is  considered  below. 

'  The  formulae  used  in  the  following  paragra^  were  established 
before  Sus  be^n  his  work;  and  as  oxygen  is  talnn  as  16,  the 
results  are  atomic  and  not  equivalent  wdghts. 


to  3O,  and  hence  if  x  grams  of  chlorate  yields  y  grams  of  dilaride, 
then  the  ratio  KCl:  Oi«y/i(x-y).  Taking  O  as  16  and  tiv 
experimental  value  of  x  and  y,  Stas  obtained  K0:0»  74^1902. 
To  find  the  ratio  of  Ag:  KCl.a  known  weight  oi  sOver  was  di«KiWd 
in  nitric  acid  and  the  amount  of  potassium  chkxide  Decenary  for 
its  exact  precipitation  was  determined  The  reaction  obt  be 
written  as  AgNOa-hKCI-AeCl-l-KNOi.  which  shows  that' ose 
Ag  u  equivaknt  to  one  KCl.    The  valiw  fpund  was  Ag:Ka 


■■i'a47iio.  The  ratio  Ae:0  is  found  by  omibining  these  valoesk 
for  Ag:0-KCl:OXAg:KCI  •■  74*9Soa  X  1*44710  ■■  107-9401. 
In  the  second  series  the  ratios  AsChOand  AgC1:Ag  wert 
obtained,  the  first  by  decomposing  the  <£lorate  by  heating,  aad  tbt 
second  by  synthesizing  the  chloride  by  burning  a  koown  vr^ 
of  the  metal  in  chlorine  gas  and  weighing  the  resalting  cbbrkie. 
and  also  by  dissolving  the  metal  in  nitric  acid  and  predpoxtl^ 
it  with  hydrochloric  add  and  ammonium  chloride.  Tbesi  fn 
sets  yield  the  ratio  Ag  :  O,  and  also  the  ratio  O  :  O,  vhkh.  coss- 
bincd  witlj  the  ratio  RQ  :  O  obtained  in  the  first  aeries,  gaw  tfae 
atomic  weight  of  potassium.  The  third  and  fourth  series  reseab-Vd 
the  second,  onl)r  the  bromate  and  bromide,  and  iodate  and  icd  4e 
were  worked  with.  The  experiments  gave  additional  values  ^ 
Ag:  O  and  also  the  atomic  weights  of  bromine  and  iodine. 

The  fifth  series  was  concerned  With  the  ratios  A^SO«:Af: 
AgiSiAeand  Ag^:0.  The  first  was  obtained  by  Tcduci-^ 
silver  sulphate  to  the  metal  by  hydrogen  at  high  tempefats>«: 
the  second  by  the  direct  combination  of  silver  and  sulphur,  aad  «Lv> 
by  the  interaction  of  silver  and  sulphuretted  hydrogen ;  these  ntios 
on  combination  gave  the  third  ratio  Ag^:0.  Tlwse  «cperiraects 
besides  gi vine  values  for  Ag:0,  yielded  also  the  atooiic  wri^ 
of  sulphur.  There  is  no  need  to  proceed  any  further  with  ^as'i 
work,  out  it  is  sufficient  to  say  that  the  general  routine  vbkh  l«  ea- 
ployed  has  been  adopted  in  all  chemical  determinations  of  eqmTakct 
weights. 

The  derivation  of  the  atomic  from  the  eqnivalenl  we^l 
may  be  effected  in  several  ways.  The  simplest  are  perhaps 
by  means  of  Dulong  and  Petit's  law  of  atomic  heats  (and  bjr 
Neumann's  extension  of  this  law),  and  by  Mitscherltch's  doctrae 
of  isomorphism.  Dulong  and  Petit's  law  may  be  stated  In  *he 
form  that  the  product  of  the  specific  heat  and  atomic  weight 
is  approximately  6-4,  or  that  an  approximate  value  of  the 
atomic  weight  is  6-4  divided  by  the  specific  beat.  This  ap^- 
cation  may  be  illustrated  in  the  case  of  mercury.  We  hare 
seen  above  that  the  red  oxide  yields  a  value  of  about  95  for  the 
equivalent;  but  a  green  oxide  is  known  which  contains  tvics 
as  much  metal  for  each  part  of  oxygen,  and  therefore  in  tliis 
compound  the  equivalent  is  about  190.  The  specific  heat  d 
mercury,  however,  is  0-033,  and  this  number  divided  ir.-.n 
6-4  gives  an  approximate  atomic  weight  of  194.  More  aocuT3.t£ 
analyses  show  that  mercury  has  an  equivalent  of  100  in  the  red 
oxide  and  200  in  the  green;  Dulong  and  Petit's  law  shows  vs 
that  the  atomic  weight  h  aoo,  and  that  the  element  is  divalent 
in  the  red  oxide  and  monovalent  in  the  green.  For  exioepiiiss 
to  this  law  see  Chemistby:  §  Physical, 

The  application  of  iaomorphian  follows  from  the  fact  ths: 
chemically  similar  substances  crystallize  in  practically  idcctktl 
forms,  and,  more  important,  form  mixed  crystals.  If  two  s£l:s 
yield  mixed  crystals  it  may  be  assumed  that  they  ate  similariT 
constituted,  and  if  the  formula  of  one  be  known,  that  of  the  other 
may  be  written  down.  For  example  galb'um  sulphate  farms  as^h 
with  potassium  sulphate  which  yields  mixed  crystals  with  potash 
alum;  we  therefore  infer  that  gallium  is  trivalent  like  alumiiii!i&, 
and  therefore  its  atomic  weight  is  deduced  by  multiplyiog  tb£ 
equivalent  weight  (determined  by  converting  the  solfrfiate  isis 
oxide)  by  three.  General  chemical  resemblances  yield  valio&ae 
information  in  fixing  the  atomic  wei|^t  after  the  eqtiivaleiu 
weight  has  been  exactly  determined. 

Cases. — ^The  generalization  due  to  Avogadro— that  eq%^ 
volumes  of  gases  under  the  same  conditions  of  temperature  v.: 
pressure  contain  equal  numbers  of  molecules — may  be  stated  c 
the  form  that  the  densities  of  gases  are  proportional  to  thdr 
molecular  weights.  It  therefore  follows  that  a  oompatisoa  d 
the  density  of  any  gas  with  that  of  hydrogen  gives  the  ratio  d 
the  molecular  weights  of  the  two  gases,  and  if  the  raokccLir 
contents  of  the  gases  be  known  then  the  atomic  wei^t  is  det&- 
minable.  Gas  reactions  are  available  in  many  cases  ior  sohiaf 
the  question  whether  a  molecule  b  monatomic,  diatomic,  kc 
Thus  from  the  combination  of  equal  volumes  of  hydrogen  arJ 
chlorine  to  form  twice  the  volume  of  hydrochloric  acid,  it  aiar 
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be  deduced  tbat  the  raoteculeol  hydrogen  uid  ol  dtloiise  toa- 

that  oiygeo,  nitiogen,  Buonne,  ftc,  ue  >lu  dUtooiic.  Phylicil 
meihods  nay  tlio  be  emplajBl.  For  uutuice,  in  moaalomic 
gases  the  ntio  oi  the  ipcdfic  heat  M  amauiit  pnuure  to  the 
spedhc  heil  at  coutaat  volume  i)  i-M;  in  diatomic  giatt 
i'4i;  with  other  valuta  for  mon  complei  moleculn  (see  Mou- 
cULi).  Thii  latio  may  be  detemun<d  directly  by  finding  the 
vtlociiy-of  sound  in  the  gas  (Kundt)  or  by  other  methodi,  or 
indirectly  by  finding  the  specific  beat!  Kparately  and  then  taking 
(he  ratio.  It  is  [ound  that  the  g*M9  juti  mentioned  are 
diaiomic,  whereas  argon,  helium,  neon  and  the  niated  gates, 
and  also  mercuiy  and  tome  other  metals  iihen  in  the  gaseous  con- 
dition, are  monatomic.  A  knowledge  o[  the  aloinicityof  a  gt* 
nbined  with  its  density  (compared  with  oiygen  and  bydrogtn) 


ngomusly  tr 


nlore 


n  in  the  form 


vogldro' 
1  Ibis  is  not  so,  eicepi  under  eitrtmely  low 
lecessary  to  correct  the  observed  denutiei. 
Ives  a  detailed  sludy  ol  the  behaviour 
large  range  o(  pressure  (presuming  the 
coiTected  to  o°},  lod  owy  be  conveniently 

a-J.4lGL.    Thus  il  D  be  the  obiervcd 
f  dp 

relative  denifties  oE  a  gaa  to  hydngeo  at  o*  and  nndec  normal 
atmospheric  pressure,  ax  and  a^  the  oxffident*  ol  the  g**  and 
hydrogen,  then  the  true  denaiiy,  or  ratio  ol  nioleculai  uteigbts, 
isDX  (i+o,);(i+ih). 

Lord  Kayleigh  and  D.  Benhetol  have  corrected  several  mole- 
cular weights  in  this  fashion.  The  importance  is  well  shown 
in  the  modification  of  Morley's  observed  density  of  oiygen, 
viz,  IS  90.  which,  with  Rayleigh's  values  of  ao  —  —  oooom  and 
Oh  —-f  oooosj,  gives  the  cnrrected  deniily  as  iJ'SS.  And  this 
value  is  the  atomic  weight,  lor  both  hydrogen  and  oiygen 

eipcrimenled  with.  For  eiample  Gray  (Jwni.  CjlieM.  Soe., 
■  TOS,  87,  p.  1601)  found  that  it  waa  easier  to  prepare  peileclJy 
pure  nitric  oaide  than  10  obtain  pure  nitrogen,  and  he  therefore 
determined  the  density  of  tliii  gas  from  which  the  atomic 
weight  of  14-013,  or,  coirccted  for  deviations  from  Avogadro'l 
law,  la-oofi,  was  deduced. 

The  principle  indicated  here  is  applicable  to  the  detennination 
of  the  molecular  weight  ol  any  vaporiiable  lubstance  by  the 
to-oiled  method  of  vapour-density  (SM  DlHSITV). 

SoJuUi.— The  theory  of  solution  permits  the  investigation  of 
leighta  of  lubaloncei  which  disaoli 


'  other 


inSoLir 


:  (reeaing  point  and  raises  th;  boiling  point  of  the 
uiivent  in  a  regular  manner  u  long  11  dilute  lolutions  are  dealt 
Kith.  It  has  licen  shown  that  if  one  gram  molecule  ol  a  solute  be 
jissolved  in  too  grams  ol  solvent  [hen  the  bailing  point  is  raised 
tiy  o-oi  T/v.  (say  D)  degrees,  where  T  is  the  absolute  boiling 
point  and  v  the  latent  belt  ol  vaporization  of  the  solvent; 
Lhis  constant  is  known  as  the  molecular  rise  ol  the  boiling  point, 
tnd  varies  from  solvent  lo  solvent.  If  we  dissolve  say  m  grama 
ila  substance  of  molecular  weight  Mln  100  grains  of  the  solvent 

jy  M  -  wD/J.  Similar  consideratioas  apply  lo  the  freezing 
»ints  of  solutiana.  In  this  case  D  >■  O'Oi  T/n,  where  T  is 
.he  absolute  freezing  point  of  the  pure  solvent  and  v  the  latent 
leat  of  solidification.    To  apply  these  piinciples   it  is  only 

wint  of  the  solvent  (of  which  a  known  weight  is  taken),  add 
I  known  weight  of  the  solute,  allow^t  to  dissolve  and  then 
lolice  the  fall  (or  rise)  in  the  freezing  (or  boiling  point),  from 
mhich  values,  if  the  RKdeculai  depression  (or  elevation)  be 
cnown,  the  mcdecutar  wei^l  of  the  ttiasolved  substance  is 
readily  calculated. 

The  following  ue  the  molecular  deprcisiona  and  elevations 
twiih   the   freezing  and   boiling   paints   in  bnckels)   of  the 

Uoleculai  depresaioss:     aniline  (6°),  58-7;  benzene  (s'4*). 
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-e  wherein  the  baling  tube  Is  healed,  e 
■  Biicam  of  the  vapour  of  the  pure  solvent.  ■ 
ni{Jti>t%.Ckti».SK..ie^.bi.p.vn).  Sskun 
inconsiderably  mo-"''"""  --■■-■--'■--    --- 

nentially  due  to  Land 
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t  Atted  with  a  aloppcr  through 
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0  the  K^f   The 
--  which  has  an  txa 

if  hole  near  the 

le  condeniiHi  liquid  Cells  at  the  rate  ol  one  drop  per  second  or  two 
conds.    The  temperature  is  then  read  oJjf-^   A  anown  weight  ol 


tube  and  jacket  by  a 


be  disconnected,  so  that  no  niorr 


.Mm.  CJlnii.5«,.  1910.07.0.1184) 
^n  be  determined.  Whilst  the 
and  Sa  kuni^Landsherger  methods 


E!^^  may  al»"'be'°n 
finding  the  molecular  1 
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STOICS,  a  school  of  philotophen  founded  at  the  dose  of  the 
4th  century  b.c.  by  Zeno  of  Gtium,  and  lo  called  from  the 
Stoa  or  painted  corridor  (arod  mudX^)  on  the  north  side  of  the 
market-place  at  Athens,  which,  after  its  restcucation  by  Cimon, 
the  celebrated  painter  Polygnotus  had  adorned  with  frescoes 
representing  scenes  from  the  Trojan  War.  But,  though  it 
arose  on  Hellenic  soil,  from  lectures  delivered  in  a  public  place 
at  Athens,  the  school  is  scarcely  to  be  considered  a  product  of 
purely  Greek  intellect,  but  rather  as  the  firstfruits  of  that  inter- 
action between  West  and  East  which  followed  the  conquests 
of  Alexander.  Hardly  a  single  Stoic  of  eminence  was  a  dtizen 
of  any  city  in  the  heart  of  Greece,  unless  we  make  Aristo  of 
Chios,  Qeanthes  of  Assus  and  Panaetius  of  Rhodes  exceptions. 
Such  lands  as  Cyprus,  Qlida  and  Syria,  such  cities  as  Citium, 
Soli,  Heradea  in  Pontus,  Sidon,  Carthage,  Seleuda  on  the  Tigris, 
Apamea  by  the  Orontes,  furnished  the  school  with  its  sdiolars 
and  presidents;  Tarsus,  Rhodes  and  Alexandria  became  famous 
as  its  university  towns.  As  the  first  founder  was  of  Phoenician 
descent,  so  he  drew  most  of  his  adherents  from  the  countries 
which  wero  the  seat  of  Hellenistic  (as  distinct  from  Hellenic) 
dviliaation;  nor  did  Stoicism  achieve  its  crowning  triumph 
until  it  was  brought  to  Rome,  where  the  grave  earnestness  of 
the  national  character  could  appreciate  its  doctrine,  and  where 
for  two  centuries  or  more  it  was  the  creed,  if  not  the  philosophy, 
of  all  the  best  of  the  Romans.  Properly  therefore  it  stands  in 
marked  antithe^  to  that  fairest  growth  of  old  Hellas,  the 
Academy,  which  saw  the  Stoa  rise  and  fall — ^the  one  the  typical 
school  of  Greece  and  Greek  intellect,  the  other  of  the  Hellenizcd 
East,  and,  under  the  early  Roman  Empire,  of  the  whole  dvilized 
world.  The  transcendent  genius  of  its  author,  the  vitality 
and  romantic  fortunes  of  his  doctrine,  claim  our  warmest  sym- 
pathies for  Platonism.  But  it  should  not  be  forgotten  that 
for  more  than  four  centuries  the  tide  ran  all  the  other  way. 
It  was  Stoicism,  not  Platonism,  that  filled  men's  imaginations 
and  exerted  the  wider  and  more  active  influence  upon  the  ancient 
world  at  some  of  the  busiest  and  most  important  times  in  all 
history.  And  this  was  chiefly  because  before  all  things  it  was  a 
practical  philosophy,  a  rallying-point  for  strong  and  noble 
spirits  contending  against  odds.  Nevertheless,  in  some  depart- 
ments of  theory,  too,  and  notably-  in  ethics  and  jurisprudence. 
Stoicism  has  dominated  the  thought  of  after  ages  to  a  degree 
not  easy  to  exaggerate. 

'  The  history  of  the  Stoic  school  may  conveniently  be  divided 
in  the  usual  threefold  manner:  the  dd  Stoa,  the  middle  or 
transition  period  (Diogenes  of  Sdeuda,  Boethus  of  SidoB, 
Panaetiiu,  Posidonius),  and  the  later  Stoicism  of  Roman  times. 
By  the  old  Stoa  is  meant  the  period  {c.  304-305  B.C.)  down  to 
the  death  of  Cbrysippus,  the  second  foimder;  then  was  laid  the 
foundation  of  theory,  to  which  hardly  anything  of  importance 
was  afterwards  added.  Confined  almost  to  Athens,  the  school 
made  its  way  slowly  among  many  rivals.  Aristo  of  Chios  and 
Hcrillus  of  Carthage,  Zeno's  heterodox  pufMls,  Persaeus,  his 
favourite  disciple  and  housemate,  the  poet  Aratus,andSphaertis, 
the  adviser  of  the  Spartan  king  Qeomenes,  are  noteworthy 
minor  names;  but  the  chief  interest  centres  about  Zeno,  Qeanthes, 
Chrysippus,  who  in  succession  built  up  the  wondrous  system^ 
What  originality  it  had — at  first  sight  it  would  seem  not  much — 
belongs  to  these  thinkers;  but  the  loss  of  all  their  works  except 
the  hymn  of  Qeanthes,  and  the  inconastencies  in  such  scraps 
of  information  as  can  be  gleaned  from  unintelligent  witnesses, 
for  the  most  part  of  many  centuries  later,  have  rendered  it  a 
peculiarly  difficult  task  to  distinguish  with  certainty  the 
work  of  each  of  the  three.  The  common  standpoint,  the  rdation 
to  contemporary  or  earlier  systems,  with  all  that  goes  to  make 
up  the  character  and  spirit  of  Stoicism,  can,  fortunately,  be 
more  certainly  established,  and  may  with  reason  be  attributed 
to  the  founder. 

Zeno's  residence  at  Athens  fdl  at  a  time  when  the  great 

movement  which  Socrates  originated  had  spent  itself  in  the 

-^        second    generation    of    his    spiritual    descendants. 

Ndther  Theophrastus  at  the  Lyceum,  nor  Xeno- 

crates  and  Polemo  at  the  Academy,  nor  Stilpo,  who  was  drawing 


crowds  to  hear  him  at  Megara,  could  be  saSd  to  ]ia%e  inhoiid 
much  of  the  great  reformer's  intelleaual  vigour,  to  say  noihisg 
of  his  moral  earnestness.    Zeno  visited  all  the  trhooh  in  turn, 
but  seems  to  have  attached  himself  dcfinitdiy  to  the  C)-aks; 
as  a  Cjmic  be  composed  at  least  one  <A  his  mosc  imponaat 
works,  "  the  much  admired  ReptMic"  whkh   we  kaov  to 
have  been  later  on  a  stumbling-blodi  to  the  sdiooL    In  the 
Cynic  school  he  found  the  practical  ^rit  which  he  dmaed  to 
be  the  great  need  of  that  stirring  troublous  age.    For«a  vlcie 
his  motto  must  have  been  "  bade  to  Socmtes»"  or  at  lezst 
"  back  to  Antisthenes."    The  Stoics  always  couated  thensches 
amongst  the  Socratic  schools,  and  canonised  Antisthcnes  a&d 
Diogenes;  while  reverence  for  Socrates  was  the  tie  wladb  veiled 
to  them  such  an  accomplished  writer  upon  lifter  cthkal  topia 
as  the  versatile  Persaeus,  who,  at  the  capital  H  Antigoaa 
Gonatas,  with  hardly  anything  of  the  professional  pliflntnfilHT 
about  him,  reminds  us  of  Xenophon,  or  even  Prodicas.    Zeao 
commenced,  then,  as  a  Cynic;  iod  in  the  developed  systen  «c 
can  point  to  a  kerod  of  Cynic  doctrine  to  whi^  vaxioia  {ddo- 
sophemes  of  other  thinkers  (more  especially  Heraditns  aad 
Aristotle,  but  also  Diogenes  of  ApoUonia,  the  Pythafoceaaa, 
and  the  medical  school  of  Hippocrates  in  a  lesser  degree)  vac 
added.    Thus,  quite  apart  from  the  general  similariry  of  tbdr 
ethical  doctrine,  the  Cynics  were  matexialists;  they  were  aUs 
nominalists,  and  combated  the  Platonic  uleas;  in  their  theo^ 
of  knowledge  they  made  use  of  "  reason  '*  Q^Ayoti^  whicb  «» 
also  one  of  their  leading  ethical  conceptions.     In  ail  these  par- 
ticulars Zeno  followed  them,  and  the  last  is  the  nxMv  importact, 
because,  Chrysippus  having  adopted  a  new  criterion  ol  tr^iili— 
a  clear  and  distinct  perception  of  sense — it  is  only  from  casaal 
notices  we  learn  that  the  elder  Stoics  had  appcozimated  to 
Cynicism  in  making  right  reason  the  standard.    At  the  saae 
time,  it  is  certain  that  the  main  outlines  of  the  characterisnc 
physical  doctrine,  which  b  after  all  the  foundatioii  of  t^e 
ethics  and  logic,  were  the  work  of  Zeno.    The  Logos,  whkk 
had  been  an  ethical  or  psychological  prindple  to  the  Cynks, 
received  at  his  hands  an  extension  throughout  the  natural  worid, 
in  which  Hcraclitean  influence  is  unmi^akable.     Reading  the 
Ephcsian  doctrine  with  the  eyes  of  a  Cynic,  and  the  Cynic  etkcs 
in  the  light  of  Heraditeaniim,  he  came  to  f<»mulate  has  dis- 
tinctive theory  of  the  universe  far  in  advance  of  cither.    la 
taking  this  immense  stride  and  identifying  the  Cynic  **  natosj' 
which  is  a  law  for  man,  with  the  "  reason  "  which  is  the  lav  oi 
the  universe,  Zeno  has  been  compared  with  Plato,  who  similarij 
extended  the  Socratic  "general  notion"  from  the  regioQ  d 
morals — of  justice,  temperance,  virtue — to  embrace  all  objects 
of  all  thought,  the  verity  of  all  things  that  are. 

If  the  recognition  of  physics  and  logic  as  two  stntSes  cd> 
ordinate  with  ethics  is  suffident  to  differentiate  the  xnatEie 
Zeno  from  the  Cynic  author  of  the  Republic,  no  less 
than  from  his  own  heterodox  disdple  Aristo,  the 
elaboration  on  all  sides  of  Stoic  natural  philosophy  bckiBgi  ta 
Qeanthes,  who  certainly  was  not  the  merdy  dodle  and  reoeptm 
intelligence  he  is  sometimes  represented  as  betn^  He  camrd 
on  and  completed  the  assimilation  of  Heraditeaa  docuise. 
but  his  own  contributions  were  more  distinctive  and  origiia. 
than  those  of  any  other  Stoic.  Zeno's  sreming  duafism  of  Gc<! 
(or  force)  and  formless  matter  he  was  able  to  transfonn  into  ihe 
lofty  pantheism  which  breathes  in  every  line  of  the  faiaees 
hymn  to  Zeus.  Heraditus  had  indeed  declared  all  to  be  is 
flux,  but  we  ask  in  vain  what  is  the  cause  for  the  noDeas^ 
process  of  his  ever-living  fire.  It  was  left  for  fT**n^iii^  to 
discover  this  motive  cause  in  a  conception  familiar  to  Zcbc* 
as  to  the  Cynics  before  him,  but  restricted  to  the  te^em  of 
ethics— the  conception  of  tension  or  effort.  The  sool  <d  tke 
sage,  thought  the  Cynics,  should  be  strained  and  hnced  te 
judgment  and  action;  his  first  need  »  firmness  idrrm^  aad 
Socratic  strength.  But  the  mmd  is  a  corporeal  tlung.  T&o 
followed  the  flash  of  genius:  this  varying  tension  of  the  cce 
substance  everywhere  present,  a  purdy  physical  fact,  accscza 
for  the  diverse  destinies  of  all  innumerable  particular  *^< 
it  is  the  veritable  cause  of  the  flux  and  process  o€  the 
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Herein  lies  the  key  to  the  entire  system,  of  the  Stoics,  as 
[Tleantbes's  epoch-making  discovery  continually  xecdved  fresh 
ipplications  to  physics,  ethics  and  epistemology.  Other  of  his 
nnovations,  the  outcome  of  his  crude  materialism,  found  less 
avour  with  his  successor,  who  declined  to  follow  him  in  iden- 
ifying  the  primary  substance  with  fire,  or  in  tracing  all  vitality 

0  its  ultimate  source  in  the  sun,  the  "  ruling  power  **  of  the 
vorld — a  curious  anticipation  of  scientific  truth.  Yet  under 
bis  poetical  Heraclitean  mystic  the  school  was  far  from 
lourishing.  The  eminent  teachers  of  the  time  are  said  to  have 
)een  Aristo,  Zeno's  heterodox  pupil,  and  Arcesilas,  who  in 
i^Iato's  name  brought  Mcgarian  subtleties  and  Pyrrhonian 
ignostidsm  to  bear  upon  the  intruding  doctrine;  and  after 

1  vigorous  upgrowth  it  seemed  not  unlikely  to  die  out.  From 
ill  danger  of  such  a  fate  it  was  rescued  by  its  third  great 
eacher,  Chrysippus,  "  but  for  Chrysippus  there  had  been  no 
»orch." 

Zeno  had  caught  the  practical  spirit  of  his  age — the  desire 
or  a  popular  philosophy  to  meet  individual  needs.  But.  there 
acrstews.^^  another  tendency  in  post-Aristotelian    thought 

'^^'"'^ — to  lean  upon  authority  and  substitute  learning 
or  independent  research — which  grew  stronger  just  in  pro- 
tortion  as  the  fresh  interest  b  the  problems  of  the  universe 
nd  the  zeal  for  discovery  declined — a  shadow,  we  may  call  it,  of 
he  coming  Scholasticism  thrown  a  thousand  years  in  advance, 
rhe  representative  of  this  tendency,  Chrysippus,  addressed 
limself  to  the  congenial  task  of  assimilating,  developing, 
ystematizing  the  doctrines  bequeathed  to  him,  and,  above 
11,  securing  them  in  their  stereotyped  and  final  form,  not 
imply  from  the  -assaults  of  the  past,  but,  as  after  a  long  and 
uccessful  career  of  controversy  and  polemical  authorship  he 
ondly  hoped,  from  all  possible  attack  in  the  future.  To  his 
tersonal  characteristics  can  be  traced  the  hair-splitting  and 
ormal  pedantry  which  ever  afterwards  marked  the  activity  of 
he  school,  the  dry  repellent  technical  procedure  of  the  Dialec- 
icians  par  excettence,  as  they  were  called.  He  created  their 
ormal  bgic  and  contributed  much  that  was  of  value  to  their 
tsychology  and  epistemology;  but  in  the  main  his  work  was 
0  new-label  and  new-arrange  in  every  department,  and  to 
ivish  most  care  and  attention  on  the  least  important  parts — 
he  logical  terminology  and  the  zefutatlon  of  fallacies,  or,  as 
is  opponents  declared,  the  excogitation  of  fallacies  which 
ven  he  could  not  refute.  In  his  Republic  Zeno  had  gone  so 
&r  as  to  declare  the  routine  education  of  the  day  (e.g.  mathe- 
latics,  grammar,  &c.)  to  be  of  no  use.  Such  Cynic  crudity 
Chrysippus  rightly  judged  to  be  out  of  keeping  with  the  re- 
uirements  of  a  great  dogmatic  school,  and  he  laboured  on  all 
ides  after  thoroughness,  erudition  and  scientific  completeness, 
a  short,  Chrysippus  made  the  Stoic  -system  what  it  was,  and 
s  he  left  it  we  proceed  to  describe  it. 

And  first  we  will  inquire.  What  is  phOoaophy?  No  idle 
ratificatkm  of  curiosity,  as  Aristotle  fabled  of  his  life  intel- 
Mvttiifm  l^ctual  (which  would  be  but  a  disguise  for  refined 
ff^h9»'  pleasure),  no  theory  divorced  from  practice,  no 
by,  pursuit  of  sdence  for  its  own  sake,  but  knowledge 

y  far  forth  as  it  can  be  realized  in  virtuous  action,  the 
taming  of  virtue  by  exerdse  and  effort  and  training.  So 
bsolutely  is  the  **  rare  and  priceless  wisdom  "  for  whidi  we 
trive  identical  with  virtue  itself  that  the  three  main  divisions  of 
hilosophy  current  at  the  time  and  accepted  by  Zeno— logic, 
hysics  and  ethicft--are  defined  as  the  most  generic  or  com- 
rehensive  virtues.  How  otherwise  could  they  claim  our  atten- 
ion?  Accordingly  Aristo,  holding  to  Cynicism  when  Zeno 
imself  had  got  beyond  it,  rejected  two  of  these  parts  of  philo- 
>phy  as  useless  and  out  of  reach— a  divergence  which  excluded 
im  from  the  school,  but  strictly  consistent  with  his  view  that 
Ihics  alone  is  scientific  knowledge.  Of  the  three  divisions 
>gic  is  the  least  important;  ethics  is  the  outcome  of  the  whole, 
nd  historically  the  all-important  vital  dement;  but  the  foun- 
ations  of  the  whole  system  are  best  discerned  in  the  science  of 
ature,  which  deals  pre-eminently  with  the  macrocosm  and  the 
lidocosm,  the  universe  and  man,  including  natural  theology 


and  an  anthropology  or  psychology,  the  latter  forming  the  direct 
introduction  to  ethics. 

The  Stoic  system  is  in  brief:  (a)  materialism,  (6)  dynamic 
materialism,  lastly  {e)  monism  or  pantheism,  (a)  The  first 
of  these  chaiactos  is  described  by  anticipation  in  p,,^^ 
Plato's  Sophist  (246  C  seq.)>  where,  arguing  with  those  ^^ 
''who  drag  everythmg  down  to  the  corporeal"  (ow/mi),  the 
Eleatic  stranger  would  fain  prove  to  them  the  existence  of  some- 
thing incorporeal,  as  follows.  "  They  admit  the  existence  of 
an  animate  body.  Is  soul  then  something  existent  (o6<ria)? 
Yes.  And  the  qualities  of  soul,  as  justice  and  wisdom — are 
they  visible  and  tangible?  No.  Do  they  then  exist?  They 
are  in  a  dilemma."  Now,  however  effective  against  Plato's 
contemporary  Csmics  or  Atomists,  the  reasoning  is  thrown 
away  upon  the  Stoics,  who  take  boldly  the  one  horn  of  this 
dilemma.  That  qualities  of  bodies  (and  therefore  of  the 
corporeal  soul)  exist  they  do  not  deny;  but  they  assert  most 
uncompromisingly  that  they  are  one  and  all  (wisdom,  justice, 
&c.)  corporeal.  And  they  strengthen  their  position  by  taking 
Plato's  own  definition  (347  D),  namely  "  being  is  that  which 
has  the  power  to  act  or  be  acted  upon,"  and  turning  it  against 
him.  For  this  is  only  true  of  Body;  action,  fg^^^^^g^^ 
except  by  contact,  is  inconceivable;  and  th^  reduce 
every  form  of  causation  to  the  efficient  cause,  which  implies 
the  communication  of  motion  from  one  body  to  another.  Again 
and  again,  therefore,  only  Body  exists.  The  most  real  realities 
to  Plato  and  Aristotle  had  been  thought  and  the  objects  of 
thought,  voOt  and  vmrrk,  whether  abstracted  from  sensibles 
or  inherent  in  "  matter,"  as  the  incognizable  basis  of  all  concrete 
existence.  But  this  was  too  great  an  effort  to  last  long.  Sudu 
spiritualistic  theories  were  nowhere  really  maintained  after 
Aristotle  and  outside  the  circle  of  his  immediate  followers.  The 
reaction  came  and  left  nothing  of  it  all;  for  five  centuries  the 
dominant  tone  of  the  older  and  the  newer  schools  alike  was 
frankly  materialistic.  *'If,"  says  Aristotle,  "there  is  no 
other  substance  but  the  organic  substances  of  nature,  phj^cs 
will  be  the  highest  of  the  sciences,"  a  conclusion  which  passed 
for  axiomatic  until  the  rise  of  Neoplatpnism.  The  analogues 
therefore  of  metaphysical  problems  must  be  sought  in  phsrsics; 
particularly  that  problem  of  the  causes  of  things  for  which 
the  Platonic  idea  and  the  Peripatetic  "constitutive  form" 
had  been,  each  in  its  turn,  received  solutions,  {h)  xm%%am 
But  the  doctrine  that  all  edstence  is  confined  within 
the  limits  of  the  sensible  universe— that  there  is  no  being  save 
corporeal  being  or  body^-does  not  suffice  to  characterize  the 
Stoic  system;  it  is  no  less  a  doctrine  of  the  Epicureans.  It  is 
the  idn  of  tension  or  tonicity  as  the  fMmtisI  attribute  of  body, 
in  contradistinction  to  passive  inert  matter,  which  is  distinctively 
Stoic.  The  Epicureans  leave  unexplained  the  primary  con- 
stitution and  first  movements  of  their  atoms  or  elemental 
solids;  chance  or  declination  may  account  for  them.  Now,  to 
the  Stoics  nothing  passes  unexplained;  there  is  a  reason  (Xdyot) 
for  everything  in  nature.  Everything  which  exists  is  at  once 
capable  of  acting  and  being  acted  upon.  In  everything  that 
edsts,  therefore^  even  the  smallest  particle,  there  are  these 
two  principles.  By  -virtue  of  the  passive  principle  the  thing  is 
susceptible  of  motion  and  modification;  it  is  matter  which 
detomines  substance  (oMa).  The  active  principle  makes  the 
matter  a  given  determinate  thing,  characterizing  and  qualifying 
it,  whence  it  is  termed  quality  (iroi^nis).  For  all  that  is  or 
happens  there  is  an  immediate  cause  or  antecedent;  and  as 
"  cause  "  means  "  cause  of  motion,"  and  only  body  can  act 
upon  body,  it  foUows  that  this  antecedent  cause  is  itself  as  truly 
corporeal  as  the  matter  upon  which  it  acts.  Thus  we  are  led 
to.  regard  the  active  principle  "force"  as  everywhere  co- 
extensive with  "matter,"  as  pervading  and  permeating  it, 
and  together  with  it  occupying  and  fillmg  space.  This  is  that 
famous  doctrine  of  univenal  permeation  («pamf  hC  SKbm)^  by 
which  the  axiom  that  two  bodies  cannot  occupy  the  same  space 
is  practiodly  denied.  Thus  that  harmony  of  separate  doctrines 
which  contributes  to  the  impressive  simplicity  of  the  Stoic 
physics  is  only  tlltaiaed  ^^  ^  ^o^  of  offending  healthy  oommoiL 
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sense,  for  Body  itself  is  robbed  of  a  characteristic  attribute.  A 
thing  is  no  longer,  as  Plato  once  thought,  hot  or  hard  or  bright 
by  partaking  in  abstract  heat  or  hardness  or  brightness,  but  by 
containing  within  its  own  substance  the  material  of  these 
qualities,  conceived  as  air-currents  in  various  degrees  of  tension. 
We  hear,  too,  of  corporeal  days  and  years,  corporeal  virtues, 
and  actions  Qike  walking)  which  are  bodies  {o^iwra).  Obviously, 
again,  the  Stoic  quality  corresponds  to  Aristotle's  essential 
form;  in  both  systems  the  active  principle,  **  the  cause  of  all 
that  matter  becomes,"  is  that  which  accounts  for  the  eiastence 
of  a  given  concrete  thing  CKiryos  rijt  <Maf).  Only  here, 
instead  of  assuming  something  immaterial  (and  therefore  un- 
verifiable),  we  fall  back  upon  a  current  of  air  or  gas  (vveG/ia); 
the  essential  reason  of  the  thing  is  itself  material,  standing  to 
it  in  the  relation  of  a  gaseous  to  a  solid  body.  Here,  too,  the 
reason  of  things — that  which  accounts  for  them — is  no  longer 
some  external  end  to  which  th^  are  tending;  it  is  something 
acting  within  them,  "  a  spirit  deeply  interfused,"  germinating 
and  developing  as  from  a  seed  in  the  heart  of  each  separate  thing 
that  exists  (X^oi  cwtpiMTuah).  By  its  prompting  the  thing 
grows,  develops  and  decays,  while  this  "germinal  reason," 
the  element  of  quality  in  the  thing,  remains  constant  throu^ 
all  its  changes,  (e)  VHiat  then,  we  ask,  is  the  relation  between 
the  active  and  the  passive  principles?  Is  there, 
or  is  there  not,  an  essential  diidnction  between  sub- 
stance or  matter  and  pervading  force  or  cause  or 
quality?  Here  the  Stoa  shows  signs  of  a  devek^ment  of 
doctrine.  Zeno  began,  perhaps,  by  adopting  the  formulas 
of  the  Peripatetics,  though  no  doubt  with  a  conscious  diffe- 
rence, postulating  that  form  was  always  attached  to  matter, 
no  less  than  matter,  as  known  to  us,  is  evciywhere  shaped  or 
informed.  Whether  he  ever  overcame  the  dualism  which 
the  sources,  such  as  they  are,  unanimously  ascribe  to  him  is 
not  deariy  ascertained.  It  seems  probable  that  he  did  not. 
But  we  can  answer  authoritatively  that  to  Oeanthes  and  Chry- 
sippus,  if  not  to  Zeno,  there  was  no  real  difference  between 
matter  and  its  cause,  which  is  always  a  corporeal  current,  and 
therefore  matter,  although  the  finest  and  subtlest 
matter.  In  fact  they  have  readied  the  final  result 
of  unveiled  hylosoism,  from  which  the  distinction  of  the  active 
and  passive  prindples  is  discerned  to  be  a  merely  formal  con- 
cession to  i^totle,  a  legacy  from  his  dualistic  doctrine.  His 
technical  term  Form  (c75ot)  they  never  use,  but  always  Reason 
or  God.  This  was  not  the  first  time  that  approaches  had  been 
made  to  such  a  doctrine,  and  Diogenes  of  ApoUonia  in  particular 
was  led  to  oppose  Anaxagoras,  who  distinguished  Nous  or 
Thought  from  every  other  agent  within  the  cosmos  which  is  its 
work  by  postulating  as  his  first  prindple  something  which  should 
be  at  once  physical  substratum  and  thinking  being.  But 
until  dualism  had  been  thought  out,  as  in  the  Peripatetic  school, 
it  was  impossible  that  monism  (or  at  any  rate  materialistic 
monism)  should  be  definitely  and  consdously  maintained. 
One  thing  is  certain:  the  Stoics  provided  no  loophole  of  escape 
by  entrenching  upon  the  *'  purely  material "  nature  of  matter; 
they  laid  down  with  rigid  accuracy  its  two  chief  properties — 
extension  in  three  dimensions,  and  resistance,  both  being  traced 
back  to  force.  There  were,  it  is  true,  certain  inconsistent 
conceptions,  creations  of  thought  to  wMch  nothing  real  and 
external  corresponded,  namdy,  time,  space,  void,  and  the 
Idea  expressed  in  language  (Xcrr^^).  But  this  inconsistency 
was  covered  by  another:  though  each  of  these  might  be  said 
to  be  something,  they  could  not  be  said  to  exisL 

The  distinction  of  force  and  matter  is  then  something  transitory 
and  relative.  Its  history  will  serve  as  a  sketch  of  the  cosmogony 
P  of  the  Stoics,  for  they  too,  like  eariier  philosophers, 

%,mm^gomy»^y^  ^j^^.  <•  j^j^^  ^^^  ^^  science."     Before  there  was 

heaven  or  earth,  there  was  primitive  substance  or  Pneuma,  the 
everlastinj;  presupposition  of  particular  things.  This  is  the  totality 
of  all  existence;  out  of  it  the  whole  visible  universe  proceeds, 
hereafter  to  be  again  resolved  into  it.  Not  the  less  is  it  the 
creative  force,  or  deity,  which  develops  and  shapes  this  universal 
order  or  cosmos.  To  the  question,  Wtiat  is  Godr  Stoicism  rejoins. 
What  is  God  not?  In  thu  original  state  of  Pneuma  God  and  the 
world  are  absolutdy  identical.    But  even  then  tension,  the  essential 


to 


attribute  of  matter,  is  at  work.  Though  the  force 
where  b  one,  there  are  diversities  of  its  ofwratioa,  c 
various  degrees  of  tension.  In  this  primitive  Pttemna  there 
reside  the  utmost  tension  and  heat ;  for  it  is  a  fact  of  obsmratioc 
that  most  bodies  expand  when  heated,  whence  we  infer  thmt  chere 
b  a  pressure  in  heat,  an  expansive  and  diapenive  tcnrlmcy.  Tbe 
Pneuma  cannot  k>i^  withstand  this  intense  nessare.  Mocior 
backwards  and  forwards  once  set  up  goes  to  cocJ  the  glowing  boss  d 
fiery  vafxmr  and  to  weaken  the  tension.  Hereupon  loOon  the  &a 
differentiation  of  primitive  substance — the  separation  of  fonx  (res 
matter,  the  emanation  of  the  world  from  God.  Tbe  geraiinal  vcrid- 
maldng  powers  (vnpyiaruoi  XA^m),  which,  in  virtne  of  its  tcnoc, 
slumbered  in  Pneuma.  now  proceed  upon  their  creative  task.  The 
primitive  substance,  be  it  remembered,  is  not  Hcsaciitvs's  £n 
(though  Cleanthes  also  called  it  flame  of  fire.  4M0  any  more  tbu 
it  b  the  air  or  "  breath  "  of  Anaximenes  or  Dioeencs  of  ApoBeaia. 
Chrysippus  determined  it,  following  Zeno,  to  be  fiery  bRstk  a 
ethfsr,  a  spiritualized  sublimed  intermediate  dement.  The  c>de 
of  its  transformations  and  successive  condensatioas  ooostitBtes  ibe 
life  of  the  universe,  the  mode  of  existence  proper  to  finite  aad 
particular  bdng.  For  the  universe  and  all  its  parts  are  ash 
different  embodiments  and  stages  in  that  roecaunorpbosis  of  pna»> 
tive  being  which  HeracUtus  had  called  a  piugiesa  wp  and  don 
(Uit  tna  cArw).  Ont  of  it  b  separated,  fint.  demcntal  fire,  rbt 
nre  which  we  know,  which  bums  and  destroys:  and  thb.  agas. 
condenses  into  air  or  aerial  vapour;  a  further  step  in  tbe  dowsaord 
path  derives  water  and  earth  from  the  aolidificatioa  <rf  air.  A: 
every  stage  the  degree  of  tenskHi  requisite  for  cxiatcnoe  n  rfi^**— ^ 
and  the  resulting  element  approaches  more  and  mote  to  "  iaai ' 
matter.  But,  just  as  one  element  does  not  whoOy  paas  ov«r  iaao 
another  (eg.  only  a  part  of  air  b  transmuted  into  water  or  trnixtl, 
so  the  Pneuma  ttsdi  does  not  wholly  pass  over  into  the  demcnn. 
The  residue  that  remains  in  original  purity  with  its  trnsiis!  ««{ 
undiminished  b  the  ether  in  the  highest  sphere  of  the  ynaSbk  haxtm 
endrcling  the  worid  of  which  it  b  K>rd'and  head.  Fron  the  desierm 
the  one  substance  b  transformed  into  the  multitode  d  indhiddi 
things  in  the  orderiy  universe,  which  again  b  itself  a  living  tJ^ 
or  being,  and  the  Fiwuma  pervading  it,  and  conditioaiag  lue  aac 
growth  everywhere,  is  its  soul.  But  thb  process  of  dillereatiatka  b 
not  eternal;  it  continues  only  until  the  times  of  the  teMosaxios  d 
all  things.  For  the  worid  which  has  gjrawn  op  will  in  tvm  decav 
The  tensk>n  whkh  has  been  relaxed  will  again  be  tightened:  tlirt 
will  be  a  gradual  resolution  of  thii^  into  efements,  and  of  devti^u 
into  the  primary  substance,  to  be  consummated  in  a  general  coa£i- 
eration  when  once  more  the  worid  will  be  absorbed  an  God.  T>e& 
in  due  order  a  new  cycle  of  development  begins,  reprodnciqg  the  ba 
in  every  minutest  detail,  and  so  on  for  ever. 

The  doctrine  of  Pneuma,  vital  breath  or  *'  spirit,' 
medical  schools.    The  simplest  reflection  among 
dvilized  men  connects  vitality  with  the  air  innaiea  in 
respiration;  the  disciples  of  Hippocrates,  without  moch 
modifying  this  primitive  belief,  explained  the  maintena 
warmth  to  be  the  function  of  the  breath  within  tbe  organi 
time  of  Alexander  the  Great  Praxagoras  discovered  the  discinctfic 
between  the  arteries  and  the  vdns.    Now  in  the  corpse  the  (ors 


is  t%p 
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are  empty;  hence,  in  the  light  of  these  preconceptions  ihe> 
declared  to  be  vesseb  for  conveying  Pneuma  to  tne  different  pa^* 


of  the  body.  A  generation  afterwards  Erasistratits  made  this  '.St 
basb  of  a  new  theory  of  diseases  and  thdr  treatment.  Vital  st'-s 
inhaled  from  the  outside  air,  rushes  through  the  arteries  t^  « 
reaches  the  various  centres,  espedally  the  bnin  and  tbe  hean.  ai: 
there  causes  thought  and  or^nic  movement.  But  long  before  th^ 
the  peculiar  character  of  air  had  been  recognised  as  aocactt^; 
intermedbte  to  the  corporeal  and  the  incorporeal:  when  Dnfe^ 
of  Apollonb  revived  the  old  lonun  hylosoism  in  opposittoe  to  tk 
dualism  of  Anaxagoras,  he  made  this,  the  typical  example  of  mar? 
in  the  gaseous  state,  hb  one  element.  In  Stoicism,  for  the  raosreK 
the  two  conceptions  are  united,  soon,  however,  to  diverge — tk 
medical  conception  to  receive  its  final  development  under  Galr- 
while  the  philosophical  conception,  passing  over  to  Phiio  and  oehrv 
was  shaped  and  modified  at  Alexandria  under  the  inflncncr  :; 

Judaism,  whence  it  played  a  great  part  in  tbe  devd " 

Jewish  and  Christian  theology. 

The  influence  upon  Stoicism  of  Heraclttus  has  been 
conceived.    Siebeck  would  reduce  it  within  very  aanall 
but  this  b  not  borne  out  by  the  concise  hbtory  fonnd  at 
Herculaneum  {Imitx  here.,,  ed.  Comparetti.  ool.  4  ari)-). 
They  substituted  primitive  Pneuma  for  hb  jprimitrve 
fire,  but  so  far  as  they  are  hylozoists  at  aU  they  stand 
same  ground  with  him.    Moreover,  the  comroentartes  oi  Oeu"*" 
Ansto  and  Sphaerus  on  Heraclitean  writings  (I>iog.  Lafr.  vii  ri 
IX,   5,    15)    point    to   common    study   of    these    writings  i.* ' 
Zeno.    Others  again  (e.g.  Lassalle)  represent  tbe  Stoics  as  mr" 
diluting  and  distorting   Heraditeanbm.     But  this  b  altscr"^ 
wrong,  and  the  proofs  offered,  when  righthr  sifted,  are  often  «e^ 
rest  upon  the  distortion  of  Heraclitean  doctrine  ia  the  repcr* 
later  writers,  to  assimilate  it  to  the  better  known  bat  cwir.-u' 
dbttnct  innovations  of  the  Stoics.    In  HeracUtus  tbe  cunitit  &-• 
b  a  metaphyskal  notion  replaced  by  tbe  intercba^ge  of 
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lements  which  Quytippna  stated  t»  a  riinpk  proporitSbn  of  physics, 
leraclitus  offers  no  analogy  to  the.  doctrine  of  four  (not  tnr^) 
lements  as  different  grades  of  tension;  to  the  conception  of  fire  and 
ir  as  the  "  form,"  in  Aristotelian  terminology,  of  particulars;  nor 

>  the  function  of  organising  fire  which  worka  by  methodic  plan 

>  produce  .and  preserve  the  world  {w^  nxFudi^  Mf  fiaUiw  M 
tMatf  cAajiov).  Nor,  again,  u  there  any  analog  to  the  peculiar 
toic  doctrine  of  universal  intermingling  (jipa#ts  M  SXov;.  The 
wo  active  elements  interpenetrate  the  two  lower  or  more  relaxed, 
inding  through  all  parts  of  matter  and  so  pervading  the  greater 
lasses  that  tiwre  is  no  mechanical  mixture,  nor  yet  a  chemical 
>mbination,  since  both  "  force  "  and  "  matter  "  retain  their  relative 
liaractcrs  as  before.  Even  the  distinction  between  "  force  "  and 
matter"— so  alien  to  the  spirit  of  Heraditus — is  seen  to  be  a 
ecesaary  consequence.  Once  assume  that  every  character-  and 
roperty  of  a  particular  thing  is  determined  solely  by  the  tension 
I  it  of  a  current  of  Pneuma,  and  (since  that  which  causes  currents 
I  the  thii^  cannot  be  absolutely  the  same  with  the  thing  itself) 
neuma,  though  present  in  all  things,  must  be  asserted  to  vary 
kdefinitely  in  quantity  and  intensity.   So  condensed  and  coarsened 

the  indwelling  air-current  of  inorganic  bodies  that  no  trace  of 
astidty  or  life  remains;  it  cannot  even  afford  them  the  power  of 
kotion;  all  it  can  do  is  to  hold  them  together  {^(gimKrtM.^i  ibvim). 
nd,  in  technical  lan^;uage,'  Pneuma  is  present  in  stone  or  metal 
»  a  retaining  principle  (l{(t"*lK^),  explaining  the  attributes 
I  continuity  and  numerical  identity  («i»«x9  kSl  i^M^fiira)  wfiich 
/en  these  natur^  substances  possess.  In  plants  again  and  all 
le  ve^table  kingdom  it  u  manifest  as  something  far  purer  and 
ossessing  greater  tension,  called  a  "  nature,"  or  principle  of  growth 
>6»(t).  Further,  a  distinction  was  drawn  between  irrational 
ntmals,  or  the  brute  creation,  and  the  rational,  i^.  gods  and  men, 
aving  room  for  a  divei]g:ence,  or  rather  development,  of  Stoic 
pinion.   The  older  authorities  conceded  a  vital  principle,  but  denied 

soul,  to  the  brutes:  animals,  they  say,  are  fs*a  but  not  Wvx«. 
ater  on  much  evidence  goes  to  show  that  (by  a  divetgenoe  from 
le  orthodox  standard  perhaps  due  to  Platonic  influence)  it  was  a 
toic  tenet  to  concede  a  soul,  though  not  a  rational  soul,  throughout 
le  animal  kingdom.  To  thu  higher  manifestation  of  Pneuma  can 
e  traced  back  the  "  esprits  animaux  "  of  Descartes  and  Leibnitz, 
hich  continue  to  play  so  great  a  part  even  in  Locke.  The  universal 
rcsence  of  Pneuma  was  confirmed  by  observation.  A  certain 
armth,  akin  to  the  vital  heat  of  Ofganic  being,  seems  to  be  found 
I  inorganic  nature:  vapours  from  the  earth,  hot  springs,  sparks  from 
le  flint,  were  claimed  as  the  last  remnant  of  Pneuma  not  yet  utterly 
ackened  and  cold.  They  appealed  also  to  the  velocity  and  dilata- 
on  of  aeriform  bodies,  to  «mir^vinds  and  inflated  balloons.  The 
ogos  is  quick  and  powerful,  and  sharper  than  any  two-edged 
irord,  piercing  even  to  the  dividing  asunder  of  the  joints  and  marrow, 
ension  itself  Qeanthes  defined  as  a  fiery  stroke  (vX^  svp6t) ; . 
I  his  hymn  to  Zeus  lightm'ng  b  the  symbol  of  divine  activity, 
ake  the  fundamental  prapmies  of  body — extension  and  resistance, 
he  ferroer  results  from  distance;  but  distances,  or  dimensbns, 
ne  straight  lines,  tje.  lines  of  greatest  tension  (tit  Axper  rcr«i«^). 
ension  produces  dilatation,  or  increase  in  distance.  Resistance, ' 
^in,  is  explained  by  cohesion,  which  implies  bindiiw  force.  Again, 
le  primary  substance  has  rectilinear  motion  in  two  oirections,  back* 
aros  and  forwards,  at  once  a  condensation,  which  produces  cohedon 
id  substance,  and  a  dilatation,  the  cause  of  extension  and  qualities. 
low  near  this  comes  to  the  scientific  truth  of  attraction  and  repul- 
on  need  hardly  be  noted.  From  the  astronomers  the  Stoics 
arrowed  their  picture  of  the  universe — a  pUnwn  in  the  form  of  a 
tries  of  layers  or  concentric  rings,  first  the  elements,  then  the 
lanetary  and  stellar  spheres,  masaiBd  round  the  earth  as  centre — a 
icture  which  dominated  the  imagination  of  men  from  the  days  of 
udoxus  down  to  those  of  Dante  or  even  Copernicus.  As  to  the 
hysical  constitution  of  bodies,  they  were  content  to  reproduce  the 
enpatetic  doctrine  with  slight  modifications  in  detail,  of  hardly 
ly  importance  when  compared  with  the  change  of  spirit  in  the 
xtrine  taught.  But  they  rarely  prosecuted  researches  in  physics 
r  astronomy,  and  the  newly  cieateci  sciences  of  biology  and  compaia- 
ve  anatomy  received  no  adequate  recognition  from  them. 

If,  however,  in  the  science  of  nature  the  Stoics  can  lay  claim 

>  no  striking  originality,  the  case  is  different  when  we  come 

to  the  science  of  man.  In  the  rational  creatures — 
^'"^  *''^'  man  and.  the  gods — ^Pneuma  is  manifested  in  a 
Igh  degree  of  purity  and  intensity  as  an  emanation  from 
le  world-soul,  itself  an  emanation  from  the  primary  siib- 
ance  of  purest  ether — a  spark  of  the  celestial  -  fire,  or, 
tore  accurately,  fiery  breath,  which  Is  a  mean  between  fire 
id  air,  charactertEed  by  vital  warmth  more  than  by  dryness, 
be  physical  basis  of  Stoic  psychology  deserves  the  closest 
:tention. .  On  the  one  band,  soul  is  corporeal,  else  it  would  have 

>  real  existence,  would  be  incapable  of  extension  in  three 
mensions  (aud  therefore  of  equable  diffusion  all  over  the  body), 
icapable  of  holding  the  body  together,  as  the  Stoics  contended 


that  it  does,  herein  presenting  a  sharp  contrast  to  the  Epicurean 
tenet  that  it  is  the  body  which  confines  and  shdters  the  light 
vagrant  atoms  of  souL  On  the  other  lumd,  this  corporeal  thing 
is  veritably  and  identically  reason,  mind,  and  ruling  principle 
Qsir/ot,  HuSf  itYtftonKbif);  in  virtue  of  its  divine  origin  Cleanthcs 
can  say  to  Zeus,  "  We  too  are  thy  offering,"  and  a  Seneca  can 
calmly  insist  that,  if  man  and  God  are  not  on  perfect  equality, 
the  superiority  rests  rather  on  our  side.  What  God  is  for  the 
world  that  the  soul  is  for  man.  The  Cosmos  must  be  conceived 
as  a  single  whole,  its  variety  being  referred  to  varying  stages 
(tf  condensation  in  Pneuma.  So,  too,  the  human  soul  must 
possess  absolute  simplicity,  its  varying  functions  being  con- 
ditioned by  the  degrees  or  spedes  of  its  tensioiL  It  follows 
that  of  "  parts  "  of  the  soul,  as  previous  thinkers  imagined, 
there  can  be  no  question;  all  that  can  consistently  be  maintained 
is  that  from  the  centre  of  the  body — the  heart — seven  distinct 
air-currents  are  discharged  to  various  organs,  which  are  so 
many  modes  of  the  one  soul's  activity.^  The  ethical  consequences 
of  this  position  will  be  seen  at  a  later  stage.  With  this  psy- 
chology is  intimately  cotmectcd  the  Stoic  theory 
of  knowledge.  From  the  unity  of  soul  it  follows 
that  all  psychical  processes — sensation,  assent, 
impulse— proceed  from  reason,  the  ruling  part;  that  is  to 
say,  there  is  no  strife  or  division:  the  one  rational  soul  alone 
has  sensations,  assents  to  judgments,  is  impelled  towards 
objects  of  desire  just  as  much  as  it  thinks  or  reasons.  Not 
that  all  these  powers  at  once  reach  full  maturity.  The  soul 
at  first  is  void  of  content;  in  the  embryo  it  has  not  developed 
beyond  the  nutritive  principle  of  a^  plant  i^Oais):  at  birth 
the  "  ruling  part "  is  a  blank  tablet,  although  ready  prepared 
to  receive  writing.'  This  excludes  all  possibility  of  innate  ideas 
or  any  faculty  akin  to  intuitive  reason.  The  source  of  all  our 
knowledge  b  experience  and  discursive  thought,  which  manipu- 
lates the  materiab  of  sense.  Our  ideas  are  copied  from  stored- 
up  sensations.  No  other  theory  was  possible  upon  the 
foundation  of  the- Stoic  physics. 

Note  the  paralld  between  the  macrocosm  and  the  microcosm. 
The  soul  of  the  world  filb  and  penetrates  it :  in  like  manner  the 
human  soul  pervades  and  breathes  through  all  the  body,  informing 
and  guiding  it,  stamping  the  man  with  nb  essential  character  of 
rational.  There  b  in  hotn  alike  a  ruling  part,  though  thb  b  situate 
in  the  human  heart  at  the  centre — not  in  the  brain,  as  the  analogy 
of  the  celestial  ether  would  suggest.  Finally,  the  same  cause,  a 
rebucation  of  tension,  accounts  for  sleep,  decay  and  death  of  man  and 
for  the  dissolution  of  the  world ;  after  death  the  (jisembodied  soul 
can  only  maintain  its  separate  existence,  even  for  a  limited  time, 
by  mounting  to  that  region  of  the  univerBe  which  b  aldn  to  its  nature.- 
It  was  a  moot  point  whether  all  soub  so  survive,  as  Cleanthes 
thouj^ht,  or  the  souls  of  the  wise  and  good  alone,  which  was  the 
opinion  of  Chrysippus;  in  any  case,  sooner  or  later  individual  souls 
are  merged  in  the  soul  of  the  universe,  from  which  they  proceeded. 
The  relation  of  the  soul  of  the  universe  to  God  b  quite  clear:  it 
b  an  inherent  property,  a  mode  of  Hb  activity,  an  effluence  or 
emanation  from  the  fiery  ether  which  surrounds  the  universe, 
penetratinff  and  permeating  it.  A  Stoic  might  consistently  main- 
tain that  World-Soul^  Providence,  Destiny  and  Germinal  Reason 
axe  not  mere  synonyms,  (or  they  express  different  aspects  of  Ckxl, 
different  relations  of  God  to  things.  We  find  ourselves  on  the  verge 
of  a  system  of  abstractions,  or  ]**  attributes  turned  into  entities." 
as  barren  as  any  exo^tated  in  medieval  times.  In  a  certain 
sense.  Scholasticism  began  with  Chrysippus. .  To  postulate  different 
substances  as  underiying  the  different  forces  of  nature  would  have 
been  to  surrender  the  fundamental  thought  of  the  system.  What 
really  is — the  Pneuma — neither  increases  nor  dimimshes;  but  its 
modes  of  workiiq;,  its  different  dirrents,  can  be  conveniently 
distinguished  smd  enumerated  as  evidence  of  so  many  dbtinct 
attributes. 

One  inevitable  consequence  of  materialism  b  that  subject  and 
object  can  no  loiter  be  regarded  as  one  in  the  act  of  perception,  as 
Plato  and  Aristotle  tended  to  assume,  however  imper-   -         . 
fectly  the  assumption  was  carried  out.    The  presump-  ""*''*"'■ 
tion  of  some  merely  external  connexion,  as  between  any  other 
two  corporeal  things,  b  alone  admissible   and  some  form  of  the 

W  I _  II • 

*  These  derivative  powers  include  the  five  senses,  speech  and  the 
reproductive  faculty,  and  they  bear  to  the  soul  the  relation  of 
qualities  to  a  substance.  The  ingenious  essay  of  Mr  R.  D.  Archer 
Hind  on  the  Platonic  psychology  {Journ.  of  PkU.  x.  iao)aimsat 
establishing  a  paraBd  unification  on  the  spiritualistic  side;  ct.| 
Rep.  z.  6ia  A. 
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hypatlM^  Ii  nuM  luOy  i 
the  Stoia  eiplaincd  ll  u  i 
'  of  the  obJKl,  by  oeAAB  erf  i 


ibfb^ 


viiitte  colodr  or  ue,  or  wbltevcr  be  Ihv  qiulLiy  in  ihc 
Thai  Ztaa  Aod  Ctcintbc*  cniddy  compHrRl  this  pro 
Ihe  jmpRisiaD  vhidi  a  kkI  bcare  upon  wu  wiih  fa 
And  indmUtLoOB,  while  Chrysippm  puxt  pnjdciiUy  de 
vaguely  u  ui  OKull  modificaLlioa  or  ^'  mode     of  mind.  ■» 


K7.S 


f  cupcrienct  are  nc 
>k:  litn  Ihc  Sloici 

detsinine  a  criLeiicin  ot 
.   To  Plaloand  ^Hotlc 


nplea  of  timjUt  idcM,  onl 
Logo*.  We  may  luithi 
I  oojeclioni  had  fed  to  tl 
■on.''  However  thai  ma 
i.i3._ii44b  i7)[haivim 


■pnclkal  hnaWiedge  boinf 


oped  to  the  pmUtent  ottacka  of  Epcurea 
made  clcai  (l)  that  naKin  ia  dependent  u 
-  ap^b)  that  the ' 


hewb^uud  U*  tbe\ocoa  I 

and  Eintnl  CDBCcptmi  (*«m 

type  tonned  in  the  mind  uncou 

ce*aon'  poation.   For  naaoci  4 


f  and  ipon  taneouily) .    At 
g  and  laleguardiiiE  hia  pre 

-»w-..^  - » , —  alike  they  are  o!  Apont 

growth.    Hot  waa  Ihe  term  Kciation  •ufidenil)'  definite 

_^   .      .taiifle  Cliryiipput  fixed   upon  e   certain  dianc 

^'■'"■•■of  true  preaentationa.  which  he  denoted  by  the  much 
"^*'  disputed  term  "  apprehenaive  "  {tmrm^^tr^  4'T*rtmJ. 
Pitjvided  the  tense  ornd  and  the  mind  be  healthy*  provided  ao 
calemal  object  be  really  aeCD  or  heard,  "*" ''" 

which  it  alwayi  1ie(  in  our  poiRr 

Formerly  rhia  techniral  phn — , 

perception  which  inoistibly  eoopek  the  aubjcct 
..  PT.^  "    R..>  •hJL  thouih  appareBtly  aiipported  by  _ 

m.  liT),  ia  quite  erroneouai  for  the  . 

'     »  well  aa  naralifiinii^  ^oraWa,  K>  that  beyond 


a,haadke  power 

uaae  waa  eipbi 

^.,  eoopek  the  aubj —  ., 

1  apparently  aupported  t>y  Sextua  £ni[riri- 


cui  M*.  ifoUi.  vil 

ii  called  ■•»«*wi4., , ,, 

all  doubt  it  ■•  •omethini  whicb  Ihe  percipient  i 
and  not  that  which  fiaan  or  "  bya  hold  of  "  the  pe 
again,  la  it  wholly  eatiilactoir  to  explain  laraX^Fr 


t  itandard  of  truth  it  ooe  which,  by  producing  a  mental 
1  a  really  existent  external  thing,  enablea  the  percipient. 
ct  of  sense,  to  "  lay  hold  of     or  apprehend  an  object 


ue  of  the  praeniatioi 


but  oaturallv  hJ 


■e  titenal  object  la  a  secean 
tid  the  internal  percept  laalso 
m  only  in  perception. 


Sstrss 

-  - ,  ---- ,_realobject  aadftocUymereipQad- 

BHwitb  it "  the  clau«  "  provided  it  eDcoonter  ao  otmafle." 

The  same  criterion  wu  available  lor  koovledce  derived  laae 
directly  from  the  inuUect.  Like  all  maierialisti,  the  Sun  laa 
only  diniaguiah  the  enable  fmo  the  inteUrble  aa. 
IbmUi^  when  Ihealeml  object  ia  prmat  (al«*t»«H*.)  "'r^r 
and  thiDkiag  when  ii  ii  absent  (l»nil»)  The  pmdnct  ""••■•■■ 
of  the  btler  kind  indudei  awDOCT  {Ihouffa    thia  ■.  upon  i 

ilyiia.  Hmrthiiig  intermediate},  and jiriii—  or  facrJ 

__j LT_t    ....     ..1      1 1,,,,)    t|„    pndwai  d 


d  into  a  system  tjt  wo 
which  can  only  be  hy  the  mind's  exemiiM  the  "  babat  "  (1(a)  t( 
Bttaininc  truih  by  coniinuoui  leoson.  Here  the  vork  <*  leu 
i>  auiaulated  to  the  force  which  bioda  to(eIher  Ihe  psRa  d  aa 
■Boreanic  body  and  rcKiIs  Iheir  lepiratioa.  Tlwre  »  Bodunc  maK 
ia  the  order  at  Ibe  univene  Iban  extended  mobile  bodie*  wurfHces 
in  teoiion  in  these  bodice.    So,  too.  in  the  order  d  kiisvlidge  th» 

and  connecdng  sensacionsaDdidenaiB iheirrwanBseaiiai^  Zeae 

compared  snution  to  the  ovts 

the  Gngen  was  assent  1  the  cln ...     _.     .. 

the  mental  Rasp  of  an  obiecti  knowledge  w 

tighllyheld&iiter-'—'— -■     -™- '" '- 

light  It  throws  on  th 

'~~    ,      .~  ~  ""c^^u 

h'  by_  which  the  elbcnal  n>eaDU  aioch  ii    ' 


locic— tol  all  of  wl  ..  ,  

Sorne  of  Iheir  innDvatims  in  pwnmatkal  terminolocy  have 
live,  of  verbs  active  (df44).  passive  (hna).  neuter  (^Imjb^.Vj  the 

the  AiiKotelian  bgic  are  mosrly  usdess  and  pefiantic-    Judetiieni 
(fifUw)  they  defined  as  a  complete  idea  capable  of  e — --^  - 
language    (l«r«r  s»r«riU>),    and    to    distior--'    '-' 
enundaliooa.  as  a  wish  or  a  cwnmand.  they  aO 
trueorfabe."  Free- -■— '- ■■"'— >- 


undtri 

i^mrn.  all  suberdiuti 


'hich  the  categorical  ry 

I,  aU  dwdiaai 

, 10  collect  diitiDctBcnpa  of  i 

ibfecl.  probably  a  naiu    For  thia  t1ie  St 

.11  _.i — ■: that  each  in  turn  ■■ 

thing,  or  Betn^  deci 
rntiu  qnUn'.  l*.  aa 


natter,  (i)  essential  qs^itv. 
XT  attribute,  ij.  quaUBrd  ( 


dctemuncd  by  Ihe  i 
qlafffiS,  C3)  m<~ 


which   the  school   prosecuted   logical   ir 
result — lliey  could  use  to  periection  tSt  ..,  . 

alysia.  Its  chiel  employment  was  to  lay  things  favre  aad  sev^  i— ^ 
from  their  turrouadtagi.  in  order  that  they  mi^t  be  coeicempferf 
in  thdr  limplicity.  with  rigid  esactner*.  as  objectn  of  th«c^ 
apart  from  the  lUuBon  and  exaggeration  that  attesda  tlieB  wb9 
prcacnted  to  tenae  and  imagination.  The  very  p  ~  ' 
preciiioa  ti  this  method  coniuntly  tempted  the  b 

abi^it  for  the  systematic  dcprcciati '  '^^-^ — ^  — 

The  ethical  iheurv  of  Ihe  Sloica . 

with  their  physics.  psycTioiDcy  and  CDtnwlcvy-     A  critii^  accobc: 

briefly  lummaiinl  hen.  Sociales  had  rightly  avd  "^ 
that  Vllfue  is  Knowledge,  but  be  had,  noi  defTnilety  •)»*■  m  wU 

Cynici.  nude  any  serious  attempt  to  solve  the  Albuhv.  V* 
Sloin  not  only  drew  up  an  elaborate  scheme  of  daties.  bst  i)<s 
cryttallued  their  theory  in  a  general  law.  namely  that  trac  gmjdL«s 


lion,  and  Ibe  wiK  nun  nil  Iniutt  Mqi  delibentely,  ai 
[alia  he  irilL  nilltr  wllb  cqiuniniry.  To  him  tht  aiHalle 
(e.i.bca]ib,>Bli)i.&:.)an"ii>daercni'-(*)'MoH}',  ^ 


aE^« 


imwite  ta  lUvta.    Yet,  vluk  they  Kcepled  ibvery  u  i  pet 

manmi  iutitulioD,  philoeophen  Ma_  wide  apart  a«  Cbryiippui 
and  ScDCCS  »ught  to  mitigate  iti  evili  in  pnciice,'aad  urged 
upon  maaiers  bumanity  in  the  treatment  of  their  alavo. 

The  nligiouB  problem  had  peculiai,  intcreit  lor  the  ichiiol 
which  discerned  Cod  everywhere  u  the  ruler  and  upholder, 
and  a(  the.»ame  time  the  law,  of  the  world  that  -  - 
He  had  evolved  from  HimieU.  The  physical  ground- 
work  lenda  a  religioui  aancllon  to  all  mora]  duties,  and 
Cleantbca^a  nohle  hymn  a  evidence  how  far  a  lyitem  of  natural 
religion  could  go  in  providing  aatiifaction  for  tht  travinga  of 
.the  religioui  temperi^- , 

"  Most  glorvnu  of  {mmoftali,  O  Zeua  of  many  ni 
and  evcHaatinf ,  KveTeign  of  nature,  dijtctiiiir  all 


reauo  it  iti  own  peritction.     It  folbw)  (t)  that  plsiuit,  I.      , 

? Lille  outflide  the  jWle  ia  not  the  object  but  merely  mn  twiyttni*  * 
iccompanimcnt)  of  virtuoui  action,  and  (1)  that  then  b,  within  I 
the  circle  of  virtue,  no  degree.  An  action  la  umply  vimioua  or  ' 
nal :  il  tiimol  be  more  or  leH  vinuoua.  The  reaulc  of  Ibb  theory  of  ' 
ethtci  ii  of  KEiAt  value  aa  eidphuialnff  the  importance  of  a  lys-  ] 
' —nduet,  butil  f^h  to  reiolvtMtufailorily  the  great  ' 


r'lKv'ilteJ 


iew  of  min'i  lodal  nUlions  the  Slola  ait  greelly 
if  preceding  achoob.  We  saw  thtt  virtue  i(  «  law 
lich  governs  the  univene;  that  which  Reason 
d  God  ordain  must  be  accepted  ia  biuding  upon 


e  opposite  tendendei, 


lomething 

o  allow  to 

demand 


obligation;  jusi 

merely  conventional.     The  opj 
the  individual   reaponsibihty  a 

of  bim  obedience  to  law,  are  both  fealurei  of  the  system;  mil 
in  virtue  even  of  the  freedom  which  belongs  to  him  911a  rational, 
be  must  recognize  (he  society  of  rational  beings  of  which  he  is  a 
member,  and  ftubordinate  his  own  ends  to  the  ends  and  needs 
of  this  lodetj'.  Those  who  own  one  law  are  dlizens  of  one 
state,  the  diy  of  Zeus,  in  which  men  and  gods  have  their  dwell- 
ing. In  that  dty  all  is  ordained  by  reason  woilcing  intelligently, 
■nd  the  members  exist  [ot  the  sake  of  one  another;  there  is  an 
intimate  connedon  lifvfxrA0*ui)  between  [hem  which  makes 
all  the  wise  and  virtuous  iiiends,  even  il  petsonally  unknown, 
and  leads  them  to  contribute  to  one  another's  good.  Their 
intercourse  should  find  eipmsion  in  justice,  in  friendship,  in 
family  and  political  life.    But  practically  the  Stoic  philosopher 


's  bulge 


»fot 


IgtlDl 


d  himself.  The  cir- 
y  of  Greek  dty-lile, 
mder  absolute  Creek 
inquests,  and  aflcr- 


poliiical  life  of  the 

cumstances  of  the  lime,  luch  as  the  dei 

the  foundation  of  large  leniioriai  stales 

rulers  which  followed  upon  Aleiander'i 

wards  the  rise  of  the  world-eropiie  of  B 

the  leading  idea  of  Zeno's  Rr^ublit,    There  he  had  antidpated 

schools  or  temples,  in  which  all  diSerences  of  nationality  woidd 
be  merged  in  the  common  brotherhood  of  man.  This  cos- 
mopolitan dliiensbip  retnained  all  through  a  distinctive  Stoic 
dogma,  when  Erst  annouaced  it  must  hive  had  a  powerful 
infiuence  upon  the  minds  of  men,  diverting  them  from  Ihe 
distractions  of  almost  parochial  polllics  to  a  boundlos  vista. 
There  was,  then,  no  longer  any  diSerence  between  Creek  and 
barbarian,  between  male  and  female,  bond  and  free.  All  are 
/  as  partaking  in  reason,  all  are  equally  men. 


Not  I 


novemcnt  foe  the  abolitii 


Bttiog  that  all  moi     '     '      '"'     "  ~ 

...   it  roBt  dreling  r(._ 

uidc,  and  gladly  owns  thy  iway.    Such  a  minister 
thy  invincible  hands — the  tvo-rdged,  6ery,  ever^ 

lishnos.  Nay.  thou  knowest 
it  iDugh  ■mODlh.  and  to  bring  order  out  of 
not  fnendly  are  Friendly  in  ihy  •ighl.  For 
thinra  together,  the  good  with  the  evil,  that 

h  it,  father,  trom  their  toul.  and  KranI  ibem 
rheceon  relying  thou  ruleat  all  tnings.  with 

To  the  orthodox  thealogy'al  Greece  ud  Rome  the  system 
stood  in  a  twofold  relation,  ai  criticism  and  rationalism,  lliat 
the  popular  religian  contained  gross  error)  hardly  needed  to  he 
pointed  out.  Tlie  forms  of  worship  were  known  to  be  trivial 
or  mischievous,  the  raylhi  unworthy  or  inmjoral.  Bwt  Zeiu 
declared  images,  shrines,  temples,  -  sacHGcei,  ptiyen  and 
wotshiptobeof  noavail.  A  really  acceptable  ptiyer,  he  taught, 
can  only  have  tefemce  to  a  virtuous  and  devout  mind^God 
is  best  worshipped  in  the  ahrine  of  the  heart  by  the  desire  to 
koow  and  obey  Him.  At  the  same  time  the  Stoica  felt  at 
liberty  to  defend  and  uphold  the  truth  In  polytheism.  Not 
only  is  the  primitive  substance  (lod,  the  one  aupreme  being, 
but  divinity  must  be  ascribed  to  His  manifestations — to  the 
heavenly  bodies,  which  are  conceived,  Uke  Plato's  oeatcd 
gods,  aa  the  highest  of  rational  beings,  to  the  forces  of  nature. 


d  thus  the  world  n 


with' 


ji  is  really  free,  and  at 


allegorized,  which  was  not  in  cither  case  an  oiiginal  procedure.' 
The  search  for  a  deeper  hidden  meaning  beside  tbe  literal  one 
had  been  begun  by  Democritus,  Empedocles,  the  Sophists' 
and  the  Cynio.  It  remained  for  Zeno  to  cany  this  to  a  much 
greater  eitent  and  to  seek  out  or  invent  "  natural  piindples  ". 
(U>y»  ^uKuoO  and  moral  ideas  in  all  the  legends  and  in  the 
poetry  of  Homer  and  Hcuod.  In  this  sense  he  was  the 
pattern  if  not  Ihe  "  father  "  of  all  such  as  allegoiize  and  re- 
concile. Etymology  was  pnaaed  into  the  service,  and  the 
wildest  conjectures  as  to  tbe  meaifing  of  names  did  duty  as  1 
basis  for  mythological  eiplanalions.  The  two  favourite  Stoic 
heroes  were  Hercules  and  Ulysses,  and  neatly  every  scene  in 
their  adventures  was  made  to  discloac  some  moral  significance- 
Laslly,  the  practice  of  divination  and  the  consul-  wiMmM^m. 

between  God  and  man — a  concession  to  popular  beliefs 
which  may  be  explained  when  we  reflect  that  to  the  laith- 
ful  divination  was  sotnething  as  essentia]  as  confession  and 
spiritual  direction  to  a  devout  CathoUc  now,  or  the  study  and 
interpretation  of  Scripture  texts  to  a  Protestant-  Chrysippua 
did  his  best  to  reconcile  the  superstition  with  his  own  rational 
doctrine  of  strict  causation.  Omens  and  portents,  he  explained, 
are  tbe  natural  symptoms  tit  certain  occuirencei.  There  must 
be  counllcss  indications  of  the  course  of  Providence,  for  the 
most  part  otiotiserved,  the  meaning  of  only  a  few  having 
become  known  to  men.  Mis  opponents  argued.  "  it  all  events 
le  tepUed  that 
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It  affords  are  included  in  the  chain  of  causation.  Even  here, 
however,  the  bent  of  the  system  is  apparent.  They  were  at 
pains  to  insist  upon  purity  of  heart  and  life  as  an  indispensable 
condition  for  success  in  prophesying  and  to  enlist  piety  in  the 
service  of  morality. 

When  Chrysippus  died  (01.  143  <»  208-204  B.C.)  the  structure 
of  Stoic  doctrine  was  complete.  With  the  Middle  Stoa  we 
enter  upon  a  period  at  first  of  comparative  inaction, 
afterwards  of  internal  reform.  Chiysippus's  im- 
mediate successors  were  Zeno  of  Tarsus,  Diogenes  of 
Seleucia  (often  called  the  Babylonian)  and  Antipater  of  Tarsus, 
men  of  no  originality,  though  not  without  ability;  the. two  last- 
named,  however,  had  all  their  energies  taxed  to  sustain  the 
conflict  with  Cameades  {q.v.).  This  was  the  most  formidable 
assault  the  school  ever  encountered;  that  it  survived  was  due 
more  to  the  foresight  and  elaborate  precautions  of  Chrysippus 
than  to  any.  efforts  of  that  "  pen-doughty "  pamphleteer, 
Antipater  («aXflgu0|36as),  who  shrank  from  opposing  himself  in 
person  to  the  eloquence  of  Cameades.  The  subsequent  history 
testified  to.  the  importance  of  this  controversy.  The  ^)ecial 
objects  of  attack  were  the  Stoic  theory  of  knowledge,  their 
theology  and  their  ethics.  .  The  physical  basis  of  the  system 
remained  unchanged  but  neglected;  all  creative  force  or  even 
original  research  in  the  departments  of  physics  and  metaphysics 
vanished.  Yet  problems  of  interest  bearing  upon  psychology 
and  natural  theology  continued  to  be  discussed.  Thus  the 
cycles  of  the  world's  existence,  and  the  universal  conflagration 
which  terminates  each  of  them,  excited  some  doubt.  Diogenes  of 
Seleucia  is  said  to.  have  wavered  in  his  belief  atlast;Boethus, 
one  of  his  pupils,  flatly  denied  it.  He  regarded  the  Deity  as 
the  guide  and  upholder  of  the  world,  watching  over  it  from 
the  outside,  not  as  the  immanent  soul  within  it,  for  according 
to  him  the  world  was  as  soulless  as  a  plant.  .We  have  here  a 
compromise  between  Zeno's  and  Aristotle's  doctrines.  But 
in  the  end  the  universal  conflagration  was  handed  down  without 
question  as  an  article  of  belief.  It  is  clear  that  the  activity 
of  these  teachers  was  chiefly  directed  to  ethics:  they  elaborated 
fresh  definitions  of  the  chief  good,  designed  either  to  make  yet 
clearer  the  sense  of  the  formulas  of  Chrysippus  or  else  to  meet 
the  more  urgent  objections  of  the  New  Academy.  Cameades 
had  emphasized  one  striking  apparent  inconsistency:  it  had 
been  laid  down  that  to  choose  what  is  natural  is  man's  highest 
good,  and  yet  the  things  chosen,  the  "  first  objects  according  to 
nature,"  had  no  place  amongst  goods.  Antipater  may  have 
met  this  by  distinguishing  "  the  attainment  "  of  primary  natural 
ends  from  the  activity  directed  to  their  attainment  (Plut. 
De  Comm.  Not.  27,  14,  p.  1072  F);  but,  earlier  still,  Diogenes 
had  put  forward  his  gloss,  viz.  "  The  end  is  to  calculate  rightly 
in  the  selection  and  rejection  of  things  according  to  nature." 
Archcdemus,  a  contemporary  of  Diogenes,  put  this  in  plainer 
terms  still:  "  The  end  is  to  live  in  the  performance  of  all  fitting 
actions  "  {viuna  rd  KoB^xom-a  ImrcXoSyrar  t^i*).  Now  it  is 
highly  improbable  that  the  earlier  Stoics  would  have  sanctioned 
Such  interpretations  of  their  dogmas.  The  mere  performance 
of  relative  or  imperfect  duties,  they  wotdd  have  said,  is  some- 
thing neither  good  nor  evil;  the  essential  constituents  of  human 
good  is  ignored.  And  similar  criticism  is  actually  passed  by 
Posidonius:  "  This  is  not  the  end,  but  only  its  necessary  con- 
comitant; such  a  mode  of  expression  may  be  useful  for  the 
refutation  of  objections  put  forward  by  the  Sophists  "  (Car- 
neades  and  the  New  Academy?),  "but  it  contains  nothing 
of  morality  or  well-being "  (Galen,  De  Plac.  Hipp,  et  Plat. 
p.  470  K).  There  is  every  ground,  then,  for  concluding  that  we 
have  here  one  concession  extorted  by  the  assaults  of  Cameades. 
For  a  similar  compromise  there  is  express  testimony:  "  good 
repute  "  (evSo^ta)  had  been  regarded  as  a  thing  wholly  indiffer- 
ent in  the  school  down  to  and  including  Diogenes.  Antipater 
was  forced  to  assign  to  it "  positive  value,"  and  to  give  it  a  place 
amongst  "  things  preferred "  (Cic.  De  fin.  iii.  57).  These 
modifications  were  retained  by  Antipater's  successors.  Hence 
come  the  increased  importance  and  fuller  treatment  which 
from  this  time  forward  fall  to  the  lot  of  the  "  external  duties  " 


(xo^cot^ra).    The  rigour  ana  consistency  of  the  older  q^stoa 
became  sensibly  nuMiified. 

To  this  result  another  important  factor  coatxibQted.  In  a9 
that  the  older  Stoics  taught  there  breathes  that  enthesaasD 
for  righteousness  in  which  has  been  traced  the 
earnestness  of  the  Semitic  spirit;  but  «M*>*»i»ig 
presents  more  forcibly  the  pitch  of  their  moral  idealism  thxs 
the  doctrine  of  the  Wise  Man.  All  mankind  fall  into  t«o 
classes — the  wise  or  virtuous,  the  unwise  or  wicked — the  dis- 
tinction being  absolute.  He  who  possesses  virtue  fiosfcftbfv  k 
whole  and  entire;  he  who  lacks  it  Izcks  it  altogether.  To  be 
but  A  hand's-breadth  below  the  surface  of  the  sea  ensures  &Kfw^ 
ing  as  infallibly  as  to  be  five  hundred  fathoms  deep.  Nov*.k 
wise  man  is  drawn  as  perfect.  All  he  does  is  right,  all  his  opiiwss 
are  tme;  he  alone  is  free,  rich,  beautiful,  skilled  to  govera, 
capable  of  giving  or  receiving  a  benefit.  And  hs  faa^aes. 
since  length  of  time  cannot  increase  it,  falls  in  nothing  sbcr.  of 
that  of  Zeus.  In  contrast  with  all  this,  we  have  a  pktaxe  d 
universal  depravity.  Now,  who  could  claim  to  have  attaiaed 
to  the  sage's  wisdom?.  Doubtless,  at  the  first  fonncfing  of  tie 
school  Zeno  himself  and  Zeno's  pupils  were  Inspired  with  'J-5 
hope;  they  emulated  the  Cynics  Antisthenes  and  Diogcces,  vio 
never  shrank  out  of  modesty  from  the  zuune  and  its  cespoasi- 
bilities.  But  the  development  of  the  system  led  them  gradBa> 
and  reluctantly  to  renounce  this  hope  as  they  came  to  reaBse 
the  arduous  conditions  involved.  Zeno  indeed  cxmld  hsxcij 
have  been  denied  the  title  conferred  upon  Epacums.  deantbes, 
the  "  second  Hercules,"  held  it  possible  for  man  to  attain  to  virtse 
From  anecdotes  recorded  of  the  tricks  played  upon  Aristo  end 
Sphaerus  (Diog.  Lafo.  vii.  i6a,  1x7)  it  may  be  inferred  that  the 
former  deemed  himself  infallible  in  his  opinions,  i^.  set  up  kr  • 
sage;  Persaeus  himself,  who  had  exposed  the  pietensioes  at 
Aristo,  b  twitted  with  having  failed  to  conform  with  the  polect 
generalship  which  was  one  trait  of  the  wise  man  when  be 
allowed  the  citadel  of  Corinth  to  be  taken  by  Aratos  (Atfaeo.  \t. 
102  D).  The  trait  of  infallibility  especially  proved  hanl  t9 
establish  when  successive  heads  of  the  school  serioosiy  (fiSeed 
in  their  doctrine.  The  prospect  became  dafly  nxne  dstaai. 
and  at  length  faded  away,  Chrysippus  declined  to  call  hissed' 
or  any  of  his  contemporaries  a  sage.  One  or  two  sicfa  maniicsu- 
tions  there  may  have  been — Socrates  and  Diogenes? — bet  tbe 
wise  man  was  rarer,  he  thought,  than  the  phoenix.  If  hii 
successors  allowed  one  or  two  more  exceptions,  to  DiogcDes  d 
Seleucia  at  any  rate  the  sage  was  an  unrealized  ideal,  as  we  leais 
from  Plutarch  (De  comm.  not.  $$,  1076  B),  who  docs  not  ici! 
to  seize  upon  this  extreme  view.  Posidonius  left  even  Sociata, 
Diogenes  and  Antisthenes  in  the  state  of  piogress  towards  vbtst. 
Although  there  was  in  the  end  a  reaction  from  this 
extreme,  yet  it  is  impossible  to  mistake  the  bearing 
of  all  this  upon  a  practical  system  of  morals.  So 
long  as  dialectic  subtleties  and  exdting  polemics  afforded 
food  for  the  intellect,  the  gulf  between  theory  and  prsrJre 
might  be  ignored.  But  once  let  this  system  be  presented  %o 
men  in  earnest  about  right  living,  and  eager  to  profit  by  vbxi 
they  are  taught,  and  an  ethical  reform  is  inevitable.  Coodoci 
for  us  will  be  separated  from  conduct  for  the  sage.  We  shaD  be 
told  not  always  to  imitate  him.  There  will  be  a  new  Uw,  dv^ 
ing  specially  upon  the  "  external  duties "  required  of  aS  ebcb, 
wise  or  unwise;  and  even  the  sufiidcncy  of  virtue  for  our  ha^pa- 
ness  may  be  questioned.  The  introducer  and  expositor  of  sa^ 
a  twofold  morality  was  a  remarkable  man.  Bom  at  Rhoda 
c.  185  B.C.,  a  dtizen  of  the  most  flourishing  of  Greek  states  aad 
almost  the  only  one  which  yet  retained  vigour  and  freedcia, 
Paiuietius  lived  for  years  in  the  house  of  Sdpio  Africxecs 
the  younger  at  Rome,  accompanied  him  on  embassies  and  cmis- 
paigns,  and  was  perhaps  the  fi^t  Greek  who  in  a  private  capsory 
had  any  insight  into  the  working  of  the  Roman  state  or  '.bt 
character  of  its  dtixens.  Later  in  life,  as  head  of  the  Sisc 
school  at  Athens,  he  achieved  a  reputation  second  only  to  tte 
of  Chryuppus.  He  is  the  earliest  Stoic  author  from 
we  have,  even  indirectly,  any  considerable  piece  of 
as  books  1.  and  ii.  of  the  De  officii^  axe  a  rickcuffi,  in  Qooo't 
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■n  and  midtitude  of  burden- 
ome  riles,  it  becanMiniomeiartaiuppart,  ScaevoU,  following 
'anaetiua,  explained  Ihat  the  prudence  of  itatHmen  had  cstah- 
iihed  this  puhlic  institution  in  the  service  of  order'  inidwiy 
•etween  the  errors  of  popular  superstition  and  the  banei  truths 
if  enlightened  philosophy.  Soon  the  influence  of  the  pupils 
acted  upon  the  doctrines  taught.    Of  speculative  interest  the 


nay  be;  f. 


I  to  Che  I 


clopraent  of  doctiiacs,  he  selected  from 
rom  diSerent  schools  vhat  be  found  most 
erviceable.  All  had  to  be  simplified  and  diaeogsged  from 
ecfanical  suhlleiies.  To  attract  his  BomsD  pupil*  Pinaetius 
^^^^  would  naturally  choose  simple  topics  nisceptihle 
'~^'  ol  rhetorical  treatment  or  of  application  to  indi- 
ridual  dciaila.  He  was  the  representative,  not  merely 
.1  Stoicism,  but  of  Greece  and  Creek  liietalure,  and  would 
eel  pride  in  introducing  Its  greatal  masterpieces:  amongst 
ill  that  he  studied,  he  valued  most  the  writings  of  Plato.  He 
idmired  the  classic  style,  the  exquisite  purity  of  language,  the 
lights  of  imaginalion,  but  he  admired  above  all  the  philosophy. 
3e  marLs  a  reaction  of  the  genuine  Hellenic  spirit  against  the 
latiow  austerity  of  the  Gut  Stoics.  Zeno  and  Qvysippus 
lad  introduced  ■  repellent  technical  terminology;  their  writings 
aciied  every  grace  of  style.  With  Panaetius  the  EtoB  became 
:loquent;  he  did  his  best  to  improve  upon  the  uncouth  word) 
n  vogue,  even  at  some  slight  cost  of  accuracy,  e.f.  lo  diKsrd 
TpoirrM""  111 '^x/"!''"''-  or  else  deaignateit"  so-called  good," 
>r  even  simply  "  good,"  if  the  conteit  allowed. 


■nd  hiitOTicB]  Btudlca  is 
where  hisloncal  knowledge  would  be  of 


ius  took  [n  philological  and 

e  man.    We  know  much  of 

tudis;  of  hij  phdotophy 

vrote  only  ui»n  ethics,  w. 

lie.  Cram  of  Mallui,  one  of 
ligh  f  uDction)  of  a  "  critic  "  acoordlng  to  his  own  drbnition— that 
he  critic  muit  acqiiainl  hknaelf  vrilb  bU  ntiooal  knowledse.  Panae- 
iui  waa  oompeicnt  to  pass  judgment  upon  the  critical "  divitiaiion  " 
^  an  AriJnanihus  (wlw  wa«  pohapa  himsdf  also  a  Stoic),  and  look 
m  interne  ID  the  mtoratlan  of  Old  Attic  forms  to  the  text  ol 
^to.  Juat  then  there  had  been  a  movement  towards  a  wider  and 
ODTe  liberal  education,  by  which  even  contemporary  Epicureans 
irere  aHected.  DLogEDet  the  Babylonian  bad  written  a  treatue 
»n  lanHuaDe  and  one  entitled  Tht  Laws.  Along  with  graRimar. 
■  hich  had  been  m  prDminent  branch  of  study  under  ChT>«i;:Fpui, 
ihllosophv,  hinory,  EPD^aphy,  chronology  and  Vindred  lubjecta 
aiae  to  be  rrcottni'ed  aa  fvldi  ol  activity  DO  less  than  philolpgy 

vas  a  Stoic,  and  it  is  dor  that  he  was  g^atly  bdlueaced  by  the  form 
ff  the  ly^tem  which  he  learned  to  know,  in  the  society  of  Edpio  and 
lia  Iriendi,  from  Panaetius.'  Nor  is  it  improbahle  that  works  of 
be  latter  served  Cicero  a*  the  orinnals  o(  his  Da  tfMiia  and  Da 
eiilmi '  Thus  the  gulf  between  Stoicism  and  the  later  Cynics, 
(bo  were  persistently  hostile  to  culture,  could  not  fail  to  be  mdened. 


(.  H.  811  leq.    Folybius's  rejection  of  dlvii 
Kurcof  New  Carthage,  "by  the  aid  of  Neptuni 


piactical.    Hecaio  slichtly 
lhu*fiu>a)  ate  needed  lor 

i.  aeciind  clan  the'  unnentibc  virtue  (Ut^tm  ieir*)  of 
together  with  health.  Rrength  and  nich.lilv  "excelien' 
/unher^  Panaetius  had  maintained  that  pleasure  is  not 


condiI*iooal^"t«i^nJ. 
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The  gioea  he  put  upon  tb 


Tlie  writings  of  the  later  Sloia  have  come  down  lo  us,  if  not 
entire.  In  gieai  part,  so  that  Seneca,  Comutus,  Fenius,  Lucan, 
Epictetu),  Marcus  Aureliu)  are  known  at  Eisl  baud. 
They  do  not  profess  to  give  a  scientific  exposition  ^JlJ^ 
of  doctrine,  and  may  therefore  be  dismissed  some- 
what briefly  (see  Epictitus  and  Maw^s  AusEinrs).  We 
leam  much  mote  about  the  Stoic  system  from  the  scanty  frag- 
ment) of  the  Gist  founders,'  or  even  from  the  epitomes  of  Dio- 
genes Lafaiius  and  Siobaeus,  than  from  these  irrilen.  They 
testify  to  the  restriction  of  philosophy  to  the  practical  side,  and 
to  the  increasing  tendency,  ever  since  Fanaelius,  towards  1 
relaxation  of  the  rigorous  elbicit  doctrine  and  its  approiimatioD 
to  the  form  of  religious  conviction.  This  finds  most  marked 
expression  in  the  doctrines  of  submission  to  Providence  ind 
universal  philanthropy.  Only  in  this  way  could  they  hohl  their 
ground,  however  insecurely,  in  face  of  the  religious  reaction  of 
the  tst  century.  In  passing  to  Rome,,  Stoicism  quitted  the 
(cbool  lor  actual  Ufc,    The  fall  of  the  republic  was  a  gain,  for  it 
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released  so  much  inUIlectuid  activity  from  civic  duties.  The  life 
and  death  of  Cato  fired  the  imagination  of  a  degenerate  age  in 
Which  he  stood  out  both  as  a  Roman  and  a  Stoic.  To  a  long  line 
of  illustrious  successors,  men  like  Thrasea  Paetus  and  Helvidius 
Priscus,  Cato  bequeathed  his  resolute  opposition  to  the  domi- 
nant power  of  the  times;  unsympathetic,  impracticable,  but 
fearless  in  demeanour,  they  were  a  standing  reproach  to  the 
corruption  and  tyranny  of  their  age.  But  when  at  first,'  under 
Augustus,  the  empire  restored  order,  philosophy  became  bolder 
and  addressed  every  class  in  society,  public  lectures  and  spiritual 
direction  being  the  two  forms  in  which  it  mainly  showed  activity. 
Books  of  direction  were  written  by  Sextius  in  Greek  (as  after- 
wards by  Seneca  in  Latin),  almost  the  only  Roman  who  had  the 
ambition  to  found  a  sect,  though  in  ethics  he  nuunly  followed 
Stoicism.  'His  contemporary  Papirius  Fabianus  was  the  popular 
lecturer  of  that  day,  producing  a  powertiil  effea  by  his  denun- 
ciations of  the  manners  of  the  time.  Under  Tiberius,  Sotion  and 
Attains  were  attended  by  crowds  of  hearers.  In  Seneca's 
time  there  was  a  professor,  with  few  hearers  it  is  true,  even  in  a 
provincial  town  Ukt  Naples.  At  the  same  time  the  antiquarian 
study  of  Stoic  writings  went  on  apace,  especially  those  of  the 
earliest  teachers — ^Zeno  and  Aristo  and  Cleanthes. 

Seneca  is  the  most  prominent  leader  in  the  direction  which 
Roman.  Stoicism  now  took.  His  penetrating  intellect  had 
.,  mastered  the  subtleties  of  the  system  of  Chrysippus, 

but  they  seldom  appear  .in  his  works,  at  least  without, 
apology.  Incidentally  we  meet  there  with  the  doctrines  of 
Pneuma  and  of  tension,  of  the  corporeal  nature  of  the  virtues 
and  the  affections,  and  much  more  to  the  same  effect.  But  his 
attention  is  claimed  for  physic^  chiefly  as  a  means  of  elevating 
the  mind,  and  as  making  known  the  wisdom  of  Providence  and 
the  moral  government  of  the  world.  To  reconcile  the  ways  of 
God  to  man  had  been  the  ambition  of  Chrysippus,  as  Vre  know 
from  Plutarch's  criticisms.  He  argued  plausibly  that  natural 
evil  was  a  thing  indifferent — that  even  moral  evil  was  required 
in  the  divine  economy  as  a  foil  to  set  off  good.  The  really  difl^cult 
problem  why  the  prosperity  of  the  wicked  and  the  calamity 
of  the  just  were  permitted  under  the  divine  government  he  met 
in  various  ways:  sometime^  he  alleged  the  forgetfulness  of 
higher  powers;  sometimes  he  fell  back  upon  the  necessity  of 
these  contrasts  and  grotesque  passages  in  the  .comedy  of  human 
life.  Seneca  j^ves  the  true  Stoic  answer  in.  his  treatise  On 
ProHdettct:  the  wise  man  cannot  really  meet  with  misfortune; 
all  outward  calamity  is  a  divine  instrument  of  training,  designed 
to  exercise  his  powers  and  teach  the  world  the  indifference  of 
external  conditions.  In  the  soiil  Seneca  recognizes  an  effluence 
of  the  divine  spirit,  a  god  in  the  human  frame;  in  virtue  of  this 
he  maintains  the  essential  dignity  and  internal  freedom  of  man 
in  every  human  being.  Yet,  in  striking  contrast  to  this  orthodox 
tenet  is  his  vivid  conception  of  the  weakness  and  misery  of  men, 
the  hopelessness  of  the  struggle  with  evil,  whether  in  society 
or  in  the  individual.  Thus  he  describes  the  body  (which,  after 
Epicurus,  he  calls  the  flesh)  as  a  mere  husk  or  fetter  or  prison 
of  the  soul;  with  its  departure  begins  the  soul's  true  life. 
Sometimes,  too,  he  writes  as  if  he  accepted  an  irrational  as  well 
as  a  rational  part  of  the  souL  In  ethics,  if  there  is  no  novelty 
of  doctrine,  there  is  a  surprising  change  in  the  mode  of  its  applica- 
tion. The  ideal  sage  has  receded;  philosophy  comes  as  a 
physidan,  not  to  the  whole  but  to  the  sick.  We  learn  that 
there  are  various  classes  of  patients  in  "  progress  "  {vpoKoftHi), 
i.e.  on  their  way  to  virtue,  making  painful  efforts  towards  it. 
The  first  stage  is  the  eradication  of  vicious  habits:  evil  ten- 
dencies are  to  be  corrected,  and  a  guard  kept  on  the  corrupt 
propensities  of  the  reason.  Suppose  this  achieved,  we  have 
yet  to  struggle  with  single  attacks  of  the  passions:  irascibility 
may  be  cured,  but  we  may  succumb  to  a  fit  of  rage.  To  achieve 
this  second  stage  the  impulses  must  be  trained  in  such  a  way  that 
the  fitness  of  things  indifferent  may  be  the  guide  of  conduct. 
Even  then  it  remains  to  give  the  will  that  property  of  rigid 
infallibility  without  which  we  are  always  liable  to  err,  and  this 
must  be  effected  by  the  training  of  the  judgment.  Other 
peculiarities  oi  the  later  Stoic  ethics  are  due  to  the  condition 


of  the  times.  '  In  a  time  of  moral  oomiptiofi  and  opppeaaive 
nde,  as  the  early  empire  repeatedly  became  to  the  privilefed 
classes  of  Roman  society,  a  general  feeling  of  insecunty  kd 
the  student  of  philosophy  to  seek  in  it  a  refuge  acunst  the 
vicissitudes  of  fortune  which  he  daily  ))eheld.  The  Icssairjr  one 
man  could  do  to  interfere  in  the  government,  or  «ven  to  safe- 
guard his  own  life  and  property,  the  more  beavOy  iht  oomaoa 
fat^  pressed  upon  all,  levelling  the  ordinary  distinctinis  of  dtai 
and  character.  Driven  inward  upon  themselves,  they  em^oyed 
their  energy  in  severe  self-examination,  or  they  cuhi\-ated 
resignation  to  the  will  of  the  imiverse,  and  towards  theiT  fdlov 
men  forbearance  and  forgiveness  and  humility,  the  virtues  of 
the  philanthropic  disposition.  With  Seneca  this  resignatioa 
took  the 'form  of  a  constant  meditation  upon  death.  Tinsad  br 
nature,  aware  of  his  impending  doom,  and  at  tioMs  jaaiy 
dissatisfied  with  himself,  he  tries  all  means  of  reconciling  kiB> 
self  to  the  idea  of  suicide.  The  act  had  always  beep  accoocted 
allowable  in  the  school,  if  circumstances  should  call  -for  it 
indeed,  the  first  three  teachers  had  found  soch  drcomstaaces 
in  the  infirmity  of  old  age.  But  their  attitude  towaidi  ds£ 
"  way  out "  ii^ayoTfii)  of  incurable  discomforts  is  quite  usfike  the 
anxious  sentimentaUsm  with  which  Seneca  dwells  upon  death. 

From  Seneca  we  turn,  not  without  satisfactkn,  to  men  erf 
sterner  mould,  such  as  Musonius  Rufus,  who  certainty  desersts 
a  pUce  beside  his  more  illustrious  disciple.  Epic-  m^^^, 
tetus.  As  a  teacher  he  commanded  univenal 
respect,  and  wherever  we  catch  a  glimpse  of  his  actirisj 
he  appears  to  advantage.  His  philosophy,  however,  is  yrt 
more  concentrated  upon  practice  than  Sencca*s,  nxtd  in  ethks 
he  is  almost  at  the  position  (tf  Axisto.  Epictctns  testines 
to  the  powerful  hold  he  acquired  upon  his  pupjla,  each  of  vhm 
felt  that  Musoiiius  spoke  to  his  heart.  The  practical  canduska 
of  his  philosophy  is  that  he  must  cheerfully  accept  the  mrrilalik. 

In  the  life  and  teaching  of  Epictetus  thJs  tbon^t  bore 
abundant  fruit.  The  beautiful  character  which  rose  supexior  lo 
weakness,  poverty  and  slave's  estate  is  also  presented 
to  us  in  the  Discourses  of  his  disdple  Arrian  as  a  mqdd 
of  religious  resignation,  of  forbearance  and  love  towanb  ocr 
brethren,  that  is,  towards  all  men,  since  God  is  our  rrwimiHB 
father.  With  him  even  the  "  physical  basis  "  of  ethics  takes  the 
form  of  a  religious  dogma — the  providence  of  God  and  the 
perfection  of  the  world.  We  learn  that  he  regards  the hrm^ 
or  "  guardian  angel "  as  the  divine  part  in  each  man;  sometiaa 
it  is  more  nearly  conscience,  at  other  times  reason.  His  cthscs, 
too,  have  a  religious  character.  He  beg^is  with  human  wcakoes 
and  man's  need  of  God:  whoso  would  become  good  most  fist 
be  convinced  that  he  is  ^viL  Submission  is  enforced  by  s= 
argument  which  almost  amotmts  to  a  retractation  of  the  difiereocs 
between  things  natural  and  things  contrary  to  nature,  as  natkr- 
stood  by  Zeno.  Would  you  be  cut  off  from  the  univenc?  be 
asks.  Go  to,  grow  healthy  and  rich.-  But  if  not,  if  yvm  are  i 
part  of  it,  then  become  resigned  to  your  lot.  Towards  tl»  goal 
of  approximation  to  Cynicism  the  later  Stoics  had  all  aloog  b«ta 
tending.  Withdrawal  from  the  active  duty  of  the  workl  issst 
lead  to  passive  endurance,  and,  ere  long,  complete  iaSSo" 
ence.  Musonius  had  recommended  marriage  and  cwwicHmed 
unsparingly  the  exposure  of  infants.  Epictetus,  bovrkTr. 
would  have  the  sage  hold  aloof  from  domestic  cares,  anoche 
Cynic  trait.  So,  too,  in  his  great  maxim  "  bear  and  ferie^' 
the  hist  is  a  command  to  refrain  tnm  the  external  advastafcs 
which  nature  offers. 

Epictetus  is  marked  out  amongst  Stoics  by  his  remmdaiVc 
of  the  world.  He  is  followed  by  a  Stoic  emperor,  M.  Acx^^ 
Antoninus,  who,  though  in  the  world,  was  not  of  it.  ^|^^^ 
The  Mediations  give  no  '^stematic  exposition  of 
belief,  but  there  are  many  indications  of  the  rdigJAs  spi'rs 
we  have  already  observed,  together  with  an  almost  Fhiio^ 
psychology.  FoUowing  Epictetus,  he  speaks  ol  nan  as  i 
corpse  bearing  about  a  soul;  at  another  time  be  has  a  tbrecf c^i 
division — (i)  body,  (3)  soul,  the  seat  of  Impulse  {tvof^ri^ 
and  (3)  voGt  or  intelligence,  the  proper  ego.  In  all  be  wnto 
there  is  a  vein  of  sadnns:  the  flux  of  all  tbingi,  tbe  TaBitj  <i 
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ife.  in  tboo^u  which  petpetually  ncur,  along  oilfa  nacaiUoti 

0  tlw  will  of  God  and  ioibeaiuia  lontdi  othen,  aod  the 
difioui  bntlDc  la  be  rid  ol  the  burdcD  and  lo  depart  to  God- 
Tiac  pcculianlies  in  M.  Antoninut  may  peibipa  be  eipUiiied 

1  hannony  *itli  tlie  oldtr  6loic  leaching;  but,  vhen  taken  in 
anneiion  *ith  the  me  of  NeopUtooiam  and  the  revival  of 
upenlition,  they  arc  CQtainly  slgnificanl.  None  ol  the  ancient 
ystema  fell  lO  lapidly  aa  the  Sloa.  It  had  jiiit  touched  the 
igfacat  point  ol  practical  molality,  «and  in  a  generation  after 
1.  Anioninua  then  ia  baldly  a  profeflaoT  to  Ix  named.  Its  moat 
aituhle  loaoni  to  tha  world  vera  proerved  in  Christianity; 
ut  Ibe  grand  ainplidty  oC  iti  nwnism  ilumbercd  for  fifteen 
enturiea  before  it  wai  revived  by  Spinoaa. 

i.  pt.  i.  ad 

>n.  £»<  vm 


>03-i90    I 

nOKB  HSWDIGnil.  *  Donb-eastera  tnetropolitan  borough 
[  London,  Fngl-nrl  bounded  E.  by  Hackney  and  W.  by 
ilington.  and  extenling  N.  to  the  boundary  of  the  county 
[  London.  Pop.  (i«oi),  51.147-  It  it  mahily  occulted  by 
~    '  n  boundary,  adjotning  Green  Lanei, 


k   (M  . 


rca)  and  outlide  tl 


oundary  ia  Fintbury  Faric  (iij  acres).  la  Church  Street  is 
ie  andent  pariah  church  of  St  Mary,  largely  leilored,  bat 
all  bearing  the  stamp  of  antiquity;  opposite  to  it  stands  a 
en  church  in  Decorated  style  by  Sir  Gilbert  Scott.    In  the 

I  the  New  River  Company,  though  the  waterway  continuea 
>  a  head  in  Finaliury.  Slake  Newington  is  partly  in  the 
otth  division  of  the  pailiiDientary  borough  of  Hackney,  but 
le  district  of  South  Konuey,  included  in  the  municipal 
orough,  ia  in  the  Horosey  dlvlsloa  of  Middkso.  The  borough 
luncil  consists  of  a  mayor,  5  ibknnea  and  30  csunciUm. 
rea.  S6ys  acres. 

STOKB-OH-THEirr,  a  market  town  tod  muiddpal  and 
irliimeniary  borough  of  Staffordshire,  En^nd,  on  the  upper 
rrni,  in  the  heart  of  the  Potleriet  diilticl.  Pop.  (iffoi), 
>.4S8.  This  was  the  population  of  the  separate  bomuj^  of 
;oke-upon-Trent  (area,  1881  acrea)  which  eiisied  until  1910. 
I  igoB  arraagenunts  were  made  whereby  Sioke-upon-Treat, 
uralem,  Fenlon,  Hanley,  Longion  and  'ninsiall  should  be 
nalgamaled  a*  oae  IxirDugh,  under  the  name  o(  Sloke.on- 
rent,  from  the  31M  of  March  igio.  The  new  corporation 
•nsiUs  of  a  mayor.  16  aldennea  and  jS  councillors.  Sioke  ia  on 
le  North  Siallordshire  railway,  n6  m,  north-west  Iron  London 
/  the  London  li  North-Weslem  railway;  and  00  the  Grand 
lunk  (Trent  and  Mersey)  Canal,  The  principal  public  build- 
«i  In  the  old  town  of  Stoke  are  the  town  ball,  with  awembly 
■onu.  law  library  and  art  gallery,  the  market  hall,  the  Minton 
emorial  buil(Ung,  containing  a  school  of  art  and  science:  the 
ee  Library  and  museum,  and  the  North  Staffordshire  infirmary, 
lunded  in  iSij  at  Etruria,  and  removed  to  Its  pment  site  in 
I6S.  The  head  offices  of  the  North  Staffordshire  Railway 
ompany  are  here.  Four  targe  firms  manufacturing  every 
liiety  of  an  china  and  earthenware  alone  employ  over  5000 
inds.  Coal-miniag  and  iron  and  machine  manufactures  are 
so  carried  on.  A  statue  commemorates  Josiah  Wedgwood, 
im  al   BuTslem   in  1739;   but  other   famous  names  in  the 

iiiah  Spode  the  aecond  was  bom  here  In  i;;4,  and  bad  a  great 
Miae  at  Penkhull,  on  the  wcatem  outskirts  ol  St^e.     He , 


entered  into  patlnenhip  with  the  Copelandi.  who  cMttnued  his 
business.  Herbert  Minton  (17Q3-1S5S}  was  the  founder  ol 
another   ol   the    targe   worka.  ^Ttu   parliamentary    borough 

In  the  Domesday  Survey  of  roU  half  the  church  of  Stoke  and 
lands  in  Stoca  are  aaid  to  have  belonged  to  Robert  ol  Staflord. 
Fart  ol  Stoke  (Stoche  oi   ~ 


X  the  royal  es 


t  of  Feni 


«{no 


included  within  Ita  bounda.  Frequent  references  to  the  pariah 
church  of  Stoke  are  found  during  the  14th  and  ijth  centuriok 
Contemporary  writers  from  ijij  onwanls  describe  Stoke  as  a 
market  town,  but  the  offidal  evidence  atates  that  the  market 
rights  were  not  acquired  untD  1S45.  Snce  then  the  market 
days  have  been  ^lurday  and  Monday.  Stoke-upon-Trent 
became  the  railway  centre  and  head  of  the  parliamentary 
borough  of  StoJce-upon-Trent,  compriung  the  whole  of  the 
Staffordshire  Potteries,  which  was  created  by  ibe  Reform  Bill 
ol  rSji.  In  i8t4  it  was  incorporated  as  a  munidpaliiy.  From 
iBji  10  iMs  Stoke  relumed  two  members  lo  pi  " 
the  early  1 7ih  century,  ii  not  earLer,  porcelain 
manufaetories  eiristed  al  Stoke-upon-Treni,  bi 
uimoiiced  until  in  1686  Dr  Plot  wrote  bis  suj 
shire.  lu  the  middle  ol  the  itth  cmlury  tl 
industrial  devehipment  in  the  Fotlety  district. 
See  John  Waid,  Tit  Btroatt  sf  Slait^pcn-Trtml  (Londaa,  1843). 


England,  j  m.  N.  of  SI 
poet  Thomas  Gray. 
Norman.  Early  Englia 
Decorated  canofued  toi 
of  Moleyns.    A  passage  or  dots 


I  of  memlwrs  oi  the  family 


le  good  original  it 
Gray  la  buried  beside  his  mother  in  the  churchyard,  and  there 
is  a  monument  to  his  memory  in  the  adjacent  Sloke  Park.  The 
cht^cchyaid  is  geaeiaUy  considered  to  be  the  original  of  the  poet's 
Elity  in  c  Cowilry  Ckarcliyiird;  and  the  mtioor-bouse  finds 
mention  in  bis  Lcag  SIfry.  West  End  Cottage,  where  he  often 
stayed,  remsins  hi  altered  form  aa  Stoke  CoutC  Buniham 
Beeches  (;.•.),  now  preserved  to  public  use,  sod  a  favourite 
resort  of  the  poet,  are  3  m,  distant  to  the  north-west. 

STOKES.  SIR  GEOROB  GABRIEL  Bun,  (1S19-1903), 
British  nuthematidan  and  physicist,  was  the  youngest  aon  ol 
the  Rev.  Gabriel  Stokes,  rector  of  Skreen,  Co.  Sligo,  where  be 
was  bom  on  the  13th  of  August  1S19.  Alter  attending  schoota 
Dublin  and  Bristol,  he  matriculated  in  1837  at  Fembioke 


CoUe] 


nbridge,  . 


ir  years 


prizeman,  he  was  elected  to  a 
IcUamhip.  This  he  had  to  vacate  by  the  statutes  of  that  sodety 
when  he  married  in  iSs7.  but  twelve  years  later,  under  new 
statutes,  be  was  re-elected,  and  retained  his  place  on  the  lounda- 
lion  until  r^i,  wbca,  on  the  day  before  he  entered  on  bi* 
eighty-fourth  yeat,  he  was  elected  to  the  mastership.  But  be 
did  riot  long  enjoy  this  position,  for  he  died  at  Cambridge  on  the 
ISI  of  February  in  the  following  year.    In  1S40  he  was  appointed 


of  Jun 


ihip  of  m 
90  the  jub 


attended  by  numerous  delegates  fr 
univeruiies.  On  that  occasion  a  commemorative  gold  medal 
was  presented  to  him  by  the  chancellor  of  the  unlveruiy,  and 
marble  busts  of  him  by  Kamo  Thomycrofl  were  lormaUy  offered 
to  Pembroke  College  and  lo  the  university  by  Lord  Kelvin. 
Sir  George  Stokes,  who  waa  created  a  baronet  in  iSSg.  further 
served  his  university  by  representing  it  in  parliament  from  IBS; 
10  iBflJ.  During  a  portion  of  this  period  (1885-1850)  he  was 
president  of  ibe  Royal  Society,  of  which  he  had  been  one  of  the 
secretaries  ^nce  iSm-  and  thus,  being  at  the  same  time  Lucasian 
professor,  be  united  in  himself  thtee  offices  which  bad  only  once 
before  been  held  by  one  man,  Sir  Isaac  Newton,  who,  however, 
did  not  bold  all  three  simultaneously. 
'  Stokes  waa  the  oldest  ol  the  trio  ol  natural  pUloaophen. 
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Clerk  Maxwell  and  Lord  Kelvin  being  the  other  two,  who  esped> 
ally  contributed  to  the  fame  of  the  Cambridge  school  of  mathe- 
matical physics  in  the  middle  of  the  19th  century.  His  original 
work  began  about  1840,  and  from  that  date  onwards  the  great 
extent  of  his  output  was  only  less  remarkable  than  the  bril- 
liance of  its  quality.  The  Royal  Society's  catalogue  of  scientific 
papers  gives  the  titles  of  over  a  hundred  memoirs  by  him  pub- 
lished down  to  1883.  Some  of  these  are  only  brief  notes, 
others  are  short  controversial  or  corrective  statements,  but  many 
are  really  long  and  elaborate  treatises.  In  matter  his  work  is 
distinguished  by  a  certain  definiteness  and  finality,  and  even  of 
problems,  which  when  he  attacked  them  were  scarcely  thought 
amenable  to  mathematical  analysis,  he  has  in  many  cases  given 
solutions  which  once  and  for  all  settle  the  main  principles. 
This  result  must  be  ascribed  to  his  extraordinary  combination 
of  mathematical  power  with  experimental  skill,  for  with  him, 
from  the  time  when  about  1840  he  fitted  up  some  simple 
physical  apparatus  in  his  rooms  in  Pembroke  College,  mathe- 
matics and  experiment  ever  went  hand  in  hand,  aiding  and 
checking  each  other.  In  scope  his  work  covered  a  wide  range 
of  physical  inquiry,  but,  as  Alfred  Comu  remarked  in  his  Rede 
lecture  of  1899,  the  greater  part  of  it  was  concerned  with  waves 
and  the  transformations  imposed  on  them  during  their  passage 
through  various  media.  His  first  published  papers,  which 
appeared  in  1842  and  1843,  ^^re  on  the  steady  motion  of  incom- 
pressible fluids  and  some  cases  of  fluid  motion;  these  were 
followed  in  1845  by  one  on  the  friction  of  fluids  in  motion  and 
the  equilibrium  and  motion  of  elastic  solids,  and  in  1850  by 
another  on  the  effects  of  the  internal  ffiction  of  fluids  on  the 
motion  of  pendulums.  To  the  theory  of  sound  he  made  several 
contributions,  including  a  discussion  of  the  effect  of  wind  on  the 
intensity  of  sound  and  an  explanation  of  how  the  intensity  is 
influenced  by  the  nature  of  the  gas  in  which  the  sound  is  pro- 
duced. These  inquiries  together  put  the  science  of  hydro- 
dynamics on  a  new  footing,  and  provided  a  key  not  only  to  the 
explanation  of  many  natural  phenomena,  such  as  the  suspension 
of  clouds  in  air,  and  the  subsidence  of  ripples  and  waves  in 
water,  but  also  to  the  solution  of  practical  problems,  such  as  the 
flow  of  water  in  rivers  and  channels,  and  the  skin  resistance  of 
ships.  But  perhaps  his  best-known  researches  are  those  which 
deal  with  the  undulatory  thtery  of  light.  His  optical  work 
began  at  an  early  period  in  his  scientific  career.  His  first  papers 
on  the  aberration  of  light  appeared  in  1845  and  1846,  and  were 
followed  in  1848  by  one  on  the  theory  of  certain  bands  seen  in 
the  spectrum.  In  1849  he  published  a  long  paper  on  the  dynami- 
cal theory  of  diffraction,  in  which  he  showed  that  the  pUne  of 
polarization  must  be  perpendicular  to  the  direction  of  vibration. 
Two  years  later  he  discussed  the  colours  of  thick  plates;  and  in 
1852,  in  his  famous  paper  on  the  change  of  ref rangibility  of  light, 
he  described  the  phenomenon  of  fluorescence,  as  exhibited  by 
fluorspar  and  uranium  glass,  materials  which  he  viewed  as 
having  the  power  to  convert  invisible  ultra-violet  rays  into  rays 
of  lower  periods  which  are  visible.  A  mechanical  model,  illus- 
trating the  dynamical  principle  of  Stokes's  explanation  was  shown 
in  1883,  during  a  lecture  at  the  Royal  Institution,  by  Lord  Kelvin, 
who  said  he  had  heard  an  account  of  it  from  Stokes  many  years 
before,  and  had  repeatedly  but  vainly  begged  him  to  publish  it.  In 
the  same  year,  1852,  there  appeared  the  paper  on  the  composition 
and  resolution  of  streams  of  polarized  light  from  different  sources, 
and  in  1853  an.  investigation  of  the  metallic  reflection  exhibited 
by  certain  non-metaliic  substances.  About  i860  he  was  engaged 
in  an  inquiry  on  the  intensity  of  light  reflected  from,  or  trans- 
mitted through,  a  pile  of  plates;  and  in  1862  he  prepared  for  the 
British  Association  a  valuable  report  on  double  refraction,  which 
marks  a  period  in  the  history  of  the  subject  in  England.  A 
paper  on  the  long  spectrum  of  the  electric  light  bears  the  same 
date,  and  was  followed  by  an  inquiry  into  the  absorption  spec- 
trum of  blood.  The  discrimination  of  organic  bodies  by  their 
optical  properties  was  treated  in  1864;  and  later,  in  conjunction 
with  the  Rev.  VV.  Vernon  Harcourt,  he  investigated  the  relation 
between  the  chemical  constitution  and  the  optical  properties 
of  various  glasses,  with  reference  to  the  conditions  of  trans* 


parency  and  the  improvement  of  aduomatic  cdesoopct.  A  still 
later  paper  connected  with  the  construction  of  optical  instru- 
ments discussed  the  theoretical  limits  to  the  aperture  of  micro- 
scopical objectives.  In  other  departments  of  physics  may  be 
mentioned  his  paper  on  the  conduction  of  heat  in  aystals  (1851; 
and  his  inquiries  in  connexion  with  the  radiometer;  his  explana- 
tion of  the  light  border  frequently  noticed  in  photographs  just 
outside  the  outline  of  a  dark  body  seen  against  the  sky  (1&S5); 
and,  still  later,  his  theory  of  the  Rdntgen  rays,  which  he  suggested 
might  be  transverse  waves  travelling  as  innumerable  sectary 
waves,  not  in  regular  trains.  Two  long  papers  puUishcd  in  1&49 
— one  on  attractions  and  Churaut's  theorem,  and  the  odur  00 
the  variation  of  gravity  at  the  surface  oi  the  earth — also  demand 
notice,  as  do  his  mathematical  memoirs  on  the  critical  values 
of  the  sums  of  periodic  series  (1847)  and  on  the  numerical  cakuU- 
tion  of  a  class  of  definite  integrals  and  infinite  series  (1850}  and 
his  discussion  of  a  differential  equation  relating  to  the  breaking 
of  railway  bridges  (1849). 

But  large  as  is  the  tale  of  Stokes's  puUished  wmk,  it  by  no 
means  represents  the  whole  of  .his  services  in  the  advancement 
of  science.  Many  of  his  discoveries  were  not  published,  or  at 
least  were  only  touched  upon  in  the  course  of  his  oral  lectures. 
An  excellent  instance  is  aJBTorded  by  his  work  in  the  theory  of 
spectrum  analysis.  In  his  presidential  address  to  the  British 
Association  in  1871,  Lord  Kelvin  (Sir  William  Thomson,  as  he 
was  then)  stated  his  belief  that  the  application  of  the  pnsmatic 
analysis  of  light  to  solar  and  stellar  diemistry  had  never  been 
suggested  directly  or  indirectly  by  any  other  savant  when 
Stokes  taught  it  to  him  in  Cambridge  some  time  prior  to  the 
summer  of  2852,  and  he  set  forth  the  conduaons,  theoretical 
and  practical,  which  he  learnt  from  Stokes  at  that  time,  and 
which  he  afterwards  gave  regularly  in  his  public  kctcres  at 
Glasgow.  These  statements,  containing  as  they  do  the  physical 
basis  on  which  spectrum  analysis  rests,  and  the  mode  in  which 
it  is  applicable  to  the  identification  of  substances  existing  in  the 
sun  and  stars,  make  it  appear  that  Stokes  anticipated  Kircfafaoff 
by  at  least  seven  or  ei^t  years.  Stokes,  however,  in  a  letter 
published  some  years  after  the  delivery  of  this  address,  stated 
that  he  had  failed  to  take  one  essential  step  in  the  argument 
(not  perceiving  that  emission  of  light  of  definite  refraogibihiy 
not  merely  permitted,  but  necessitated,  absorption  of  Gght  of 
the  same  refrangibility),  and  modestly  disrlaimrd  "  any  part 
of  Kirchhoff's  admirable  discovery,"  adding  that  he  felt  some 
of  his  friends  had  been  over-zeaious  in  his  cause.  It  must  be 
said,  however,  that  English  men  of  science  have  not  accepted 
this  disclaimer  in  all  its  fullness,  and  still  attribute  to  Stokes  the 
credit  of  having  first  enunciated  the  fundamental  principles  of 
spectrum  analysis.  In  another  way,  too,  Stokes  did  mudi  for 
the  progress  of  mathematical  physics.  Soon  after  he  was  deaed 
to  the  Lucasian  chair  he  announced  that  he  regarded  it  as  pan 
of  his  professional  duties  to  help  any  member  of  the  university 
in  difficulties  he  might  encounter  in  his  mathematical  studies* 
and  the  assistance  rendered  was  so  real  that  pupils  were  ^ad 
to  consult  him,  even  after  they  had  become  colleagues,  on 
mathematical  and  physical  problems  in  which  they  found 
themsdves  at  a  loss.  Then  during  the  thirty  ^ars  he  acted 
as  secretary  of  the  Royal  Sodety  he  exerdsed  an  enormous  if 
inconspicuous  influence  on  the  advancement  of  mathematical  and 
physical  science,  not  only  directly  by  his  own  investigations,  but 
indirectly  by  suggesting  problems  for  inquiry  and  indting  men  to 
attack  them,  and  by  his  readiness  to  give  encouragement  and  help 

Several  of  the  honours  enjoyed  by  Sir  George  Stokes  ha^^e 
already  been  enumerated.  In  addition,  it  may  be  mentioi^ 
that  from  the  Royal  Sodety,  of  which  he  became  a  fellow  in  i£5i. 
he  received  the  Rumford  medal  in  1852  in  recognitioD  of  his 
inquiries  into  the  refrangibility  of  light,  and  later,  in  1893.  tht 
Copley  medal.  In  1869  he  presided  over  the  Exeter  meeting 
of  the  British  Association.  From  1883  10*1885  he  was  Burnett 
lecturer  at  Aberdeen,  his  lectures  on  Li^ib/,  which  were  pufahsbed 
in  1 884-1 88 7,  dealing  with  its  nature,  its  use  as  a  means  d 
investigation,  and  its  beneficial  effects.  In  1891,  as  Gifford 
lectiurer,  he  published  a  volume  on  Naiural   Tke^Ugy.    His 
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rutlinmticfll  and  pbywal  ptperr  w«c 
loTtn  in  five  voLupica:  the  bnt  three  (Can- 
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STOKBS,  WBITLEV  (i 


■nd  IW)  undei 


1909),  Biitiih  liwytt  and  Cellic 
luioin  atokn  (1804-1878),  and  a  grsnd- 


I  official  position: 
the  vicetoy'i  « 
imiiud  pcoceduK  1 


be  vaa  wxnnted  legal  m 
he  drafted  the  codes  of  i 
such  other  valuable  woil 


1  1879  he  was  . 

retumed  to  England  in  1B81.    In  18S7 
,,  and  two  yean  late;  a  CLE.;  he  obtained 


ou  aa  a  Celtic 
cha1ai,andin  thii  field  he  wotked  both  in  India  and  in  England. 
le  itudled  Irish,  Breton  and  Coinish  tcits,  and  among  his 

■hutriti  (r86i);  TMrci  MiiHt-Irisk  HmUia  (1877):  and 
'Id  Irish  Cltaa  at  WUrOvi  and  CarlsnJu  (18S7).  He  was 
ne  of  the  editon  o[  the  Iriake  Ttxli  published  at  Leipzig  (1880- 
900)1  and  he  edited,^  tianslaled  Liiei  ef  SaitUi  frim  Uc 
Utk  0/  Lismori  [1B90).  With  Piofessor  A.  Beuenberger  be 
;rote  U'kcUitcka  SpraeKiclntt  (1894]. .  His  principal  legal 
oik  was  Tht  Anfln-lBiian  Coia  (1887)' 

CTOKESLET.  JOHH  (i.  1175-IS30),  English  pnlale,  was  bom 
I  Colly  Wesion  in  Norlhamptonshiie,  and  became  a  fdlow  of 
ligd^itcn  College,  serving  also  as  a  licluier.  In  1498  he  was 
isde  principal  of  Magdalen  Hall,  and  in  150J  vice-prcsideut  of 
lagdalen  College.  Soon  aitei  1509  be  was  appmnted  a  member 
f  the  royal  council  and  chaplain  to  Heniy  VIII.  In  ijio  he 
rasal  the  Field  of  the  Cloth  of  Gold;  in  isi9and  isjohenent 
3  France  and  Italy  as  ambassador  to  Francis  I.  and  to  gain 
pinions  From  foreign  univetvtie)  in  favour  ol  the  kuig's  divorce 
:om  Catherine  oi  Aragon.  In  isjo  he  became  bishop  of  London. 
n  I5j]  he  christened  the  princess  Eiiubeth,  and  his  later  years 
lere  troubled  by  disputes  with  Archbishop  Cianmer.  Siokesley 
pposed  all  changes  in  the  doctrines  of  the  Church  and  was  very 
ttive  in  persecuting  heretics.  He  was  a  man  of  learning,  wrii- 
ig  in  favour  of  Henry's  divorce,  and  with  Cuthbeil  Tunstall, 
ishop  of  Durham,  a  treatise  against  Cardinal  Pole.  He  died 
n  ihe  aih  of  September,  1539. 

STOLBBBO.  PRISDRICH  LEOPOLD,  Cut  iu  (1750-1819), 
ierman  poet,  the  younger  son  of  Count  Chiisliaji  Stolberg,  was 
>om  at  Bramstedl  in  Holilein  on  the  7lh  of  November  1750. 
Ic  studied  bi  Gaitingen  and  vaa  a  prominent  member  of  the 
amoui  Hai*  or  DUIOaliimi.  Aitei  leaving  the  univenity  be 
ude  a  journey  to  Switzerland  with  his  brother  Chnstian,  in 
ompany  with  Goethe.  In  1777  he  was  appointed  envoy  of  Ihe 
irince  bishop  trf  LQbeck  at  the  court  of  Copenhagen,  but  often 
tayed  at  Eutin,  where  he  was  Ihe  intimate  sasodale  o[  hia 
ollege  ftieikd  and  member  of  the  Dkhiahtaii,  Johaan  Heinrich 
'oss.    In  118]  he  married  Agnes  von  Witdeben,  whom  be 

■•■■■■  ....  ■      ■  lib  in  1788,  he 


-acted  I 


li  the  countess  Sophie  von  Rederi 
n  1791  he  was  appcnnted  president  of  the  LUbeck  episcopal  < 
t  Eutin;  he  resigned  this  office  in  iBoo,  and  retiring  to  M(l 
n  WesiphaUa,  there  jomed,  with  his  whole  family,  the  ( 
laughter  only  eicepted.  the  Koman  Catholic  Church,  For  this 
tcp  he  was  severely  attacked  by  his  farmer  Friend  Voss  (IVt 
'tm  SluOof  n'H  UiSratrt  1819}.    After  living  for  a 


(fnan  iBii)  b  the  neighbourhood  ol  Bieleletd,  he  re: 
$th  of  December  1819. 
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'edtohls 
le  died  on  (he 
many  odes,  ballads,  satires 
tragedy  Timdeon  (1784). 
translations  of  the  lUad  (1778),  of  Plato  I1796-1797),  Aeschylus 
(1801),  and  Os^an  (iSo6)i  he  published  in  iSi;  a  Uien 
Alfred!  its  Crguoi,  and  a  voluminoua  CackicUe  da  Rdiiien 
Jau  OiriiU  (17  vols.,  1S06-181B). 

Slolberg's  brother,  Chuetiam,  Giat  id  Stolbeic  (1748-1811], 
was  also  a  poet.  Bom  at  Hamtnirg  on  the  1 5th  of  October  1 748, 
he  became  a  ma^trate  at  TremsbUtlel  in  Holstein  in  1777,  and 
died  on  the  18th  of  January  iSii.  OF  the  two  brothers  Friediich 
was  undoubtedly  the  more  talented,  but  Christian,  though  not  a 
poet  of  hi^  originality,  excelled  In  the  utterance  of  gentle 
sentiment.  They  pubHshed  together  a  volume  of  poemSr 
GedicUt  (edited  by  H.  C  Bcde,  1779);  Schauspiilt  mil  CiUrm 
(1787),  their  object  in  the  latter  work  being  to  revive  a  love  for 

landitcke  (MicUe  (i8ij).  Christian  von  Stolberg  was  the  sole 
author  of  Gedicltit  aus  Aem  GrietkiscMtn  (1782),  a  translation  of 
the  works  ol  Sophocles  (1787],  and  of  a  poem  in  seven  ballads,  i>i« 
wriiie  Prau  (1814),  which  laal  altakcd  considerable  popularity. 
The  Colhxted  Worlu  of  Christian  and  Friedrich  Leopold  eu  Slol-' 
berg  were  published  in  twenty  volumes  in  tSso-iBsjj  jnded.  iBj^. 

S\aibi'i  Bri^atihul  [1811-1817];  that  wiUi  Vois  has  been  edited  by 
.  Hellinghaui  (1891).  Seltctwni  Irwn  the  poetry  of  the  two 
brothen  will  be'taund  in  A.  Sauec*!  Drr  C40iii|(r  DitUabKiid.  iii. 
(KarKhiKT'i  SdUHli  /faliimaliatralur,  vol.  w,  1896J.  See  alio 
T.  Menge,  Drr  Cral  F.  L.  SUUxrt  Hud  Hint  Zlilrmmm  (3  volt.. 
1S63);  f.  h.  Heniiea.  AiaP.L.t<m  Sutttrp  Jumdjetrto.UiJt.): 
the  •anie,  SiMirt  io  in  BDti  Uuicn  JahrutnUn  itiw  Liiim 
('87s):  J.  JaBHeo,  F.  L.  Oia]  »  SiMxrt  (i  vols.,  1877).  and  ed. 

town  of  Germany,  In  the  Fruauan  Rhine 
iluattd  on  Ihe  Vlchtbach,  7  m.  E.  of  Ali-Ia-Chapelle, 
11  line  of  railway  to  Cologne.  Pop.  (1905),  I4,95]. 
two  Prolealanl  and  two  Roman  Catholic  churches, 
ipying  the  die  of  one  said  to  have  been  used  by 


It  is  the  0 


:  oF  a 


industry,  eiporting  it 
the  world.  The  leading  blanch  is  metal-working,  which  is  here 
carried  on  in  important  sine,  brass,  and  iron  foundries,  smelling- 
works  of  various  kbds,  puddling  and  rolling  works,  and  manu- 
factories oF  needles,  pins  and  other  mcial  goods.  The  ore  is 
mostly  found  In  the  mines  around  the  town,  but  some  is  imported 
From  a  contiderable  dislance.  In  or  nsar  the  town  there  an 
also  large  chcmiol  works,  glass-works,  a  mirror-Factory  and 
various  minor  aiabhshments.  Eitenslve  coal-mines  in  the 
ndghbourbood  provide  the  enormous  supply  of  Fuel  demanded 

founded  in   Ihe  middle  of  the  i7tb  century  by  French 


religious  refugees,  who  in' 

BTOLB  (Ul.  iIdJo  and  m 
Ger.  SUM.  a  liturgical  vest 
to  the  higher  orden,  i.i.  deacons, 
prints,  and  bishops.  It  is  a  strip  of 
stuff,  usually  ^Ik.  some  i]  yards  long 
by  4  hicbes  broadi  in  the  middle  and 
at  the  ends,  which  are  commonly 
broadened  out,  It  is  ornamented  with 
a  cross.  Its  ooloui  varies  with  Ihe 
litur^cal  colotir  of  the  day.  01  of  the 
function  at  which  it  Is  worn- 
There  is  very  Utile  evidence  as  to 
the  form  and  character  of  the  stole 
before  the  Carolingian  age;  but  From 
the  gth  century  onwards  representa- 
tions o(  the  stole  show  that  it  varied 
in  no  essential  particular  from  that  of 
the  present  day.  In  the  nth,  iithsnd 
1  jtb  centuries  It  was  remarkably  kmg 
■odnanow.    Fiomlbeflhtolhc  ijlh 
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century'  it  was  mostly  provided  with  a'  septnte  piece  by 
way  of  finish  to  the  ends,  and  this  in  the  lath  and  xjth 
centuries  was  as  a  rule  trapeze-shaped.  In  the  late  middle  ages 
the  stole  was  usually  of  uniform  breadth;  but  from  the  x6lh 
century  onwards  the  ends  again  began  to  be  widened,  until  in 
the  1 8th  century  we  have  the  hideous  form  with  large  shovel- 
shaped  ends.  Fringes,  tassels,  little  bells  and  the  like  were  used 
as  decorations  of  the  ends  of  stoles  at  least  as  early  as  the  9th 
century;  but  crosses  in  the  middle  and  at  the  ends  were  rarely 
added  during  the  middle  ages.  The  usual  material  of  medieval 
stoles  was  silk,  and  the  better  ones  were  embroidered  with  silk, 
gold  thread,  pearb,  &c. 

The  stole  is  worn  immediately  over  the  alb;  by  deacons, 
scarf-wise  over  the  left  shoulder,  across  the  breast  and  back  to 
the  right  side;  by  priests  and  bishops,  dependent  from  the  neck, 
the  two  ends  failing  over  the  breast.  In  the  case  of  bishops, 
however,  the  stole  always  hangs  straight  down;  while  priests 
wear  it  crossed  over  the  breast  when  vested  in  the  alb.  Essenti- 
ally, the  actual  method  of  wearing  the  stole  conforms  to  the 
original  practice.  During  the  middle  ages  there  were,  however, 
deviations  of  custom:  e.g.  priests,  even  according  to  the  Roman 
use,  did  not  wear  the  stole  crossed  over  the  alb,  though  this  had 
been  prescribed  for  Spain  so  early  as  675  by  the  4th  ca.non  of  the 
council  of  Braga.  In  southern  Italy,  probably  under  Greek 
influence,  and  in  Milan  (where  the  custom  still  survives)  the 
diaconal  stole  was  put  on  over  the  dalmatic  Similarly  in  Spain 
and  Gaul,  anterior  to  the  Carolingian  age,  the  stole  was  worn  by 
deacons  over  the  o/^a  or  outer  tunic.  „       ^        ^ 

According  to  the  Roman  use  the  stole  is  now  only  wombat 
mass,  in  administering  the  sacraments  and  sacramentclia,  when 
touching  the  Host,  &c.,  but  not  e.g.  at  solemn  offices  or  in  proces- 
sions. In  the  middle  ages,  however,  it  was  the  custom  to  wear 
it  at  nearly  all  liturgical  functions.  In  the  9th  and  xoth  century 
it  was  even  made  obligatory,  by  the  decrees  of  the  synods  of 
Mainz  (813)  and  Tribur  (895),  on  priests  throughout  the  Frank 
Empire  to  wear  it  at  all  times,  especially  when  travelling.  Else- 
where it  was  the  custom  to  wear  it  always,  at  least  for  a  year  after 
ordination. 

The  custom  of  giving  the  stole  to  priests  and  deacons  at  their 
ordination  is  of  great  antiquity.  So  far  as  Spain  is  concerned 
there  is  evidence  for  it  in  the  decrees  of  the  4th  council  of  Toledo 
(633)1  ^^^  ^^^  Rome  that  of  the  8lh  century  Ordo  of  Mabillon. 
The  present  practice — ^according  to  which  the  bishop  lays  the 
stole  over  the  left  shoulder  of  the  deacon,  and  crosses  it  over  the 
breast  of  the  priest— is  already  found  in  the  pontificals  of  the 
xoth  century. 

I  There  is  no  evidence  to  show  when  the  stole  was  first  used  in 
the  Western  Church.  In  Gaul  and  Spain  we  already  find  it  in 
the  6th  century;  our  first  evidence  for  its  use  in  Rome  is  of  the 
8th  century,  which  is  however,  of  course,  no  proof  that  it  was 
not  in  use  earlier.  The  mosaic  in  the  apse  of  S.  Vitale  at  Ravenna, 
which  has  been  taken  to  prove  the  existence  of  the  stole  in  the 
first  half  of  the  6th  century,  has  no  value  as  evidence,  as  the 
lower  part  of  the  figure  of  Bishop  Ecdesius  (see  Vestkents, 
fig.  2)  was  renewed  in  the  X2th  century.  It  is  noteworthy  that 
at  Rome,  until  the  xoth  century,  the  stole  was  worn  by  the 
lower  orders  of  the  clergy  also. 

In  the  Eastern  Church  the  stole  (Gr.  iapitpuif,  the  diaconal 
stole,  Irirpax^Xioy,  the  priestly  stole;  Slav,  arar  and  epitrackil; 
Arm.  urar\  Syr.  uroro;  Nest,  tirora;  0>pt.  crarion  and  patrashil) 
makes  its  appearance  very  early.  The  stole  of  the  deacons  is 
mentioned  so  early  as  the  4th  and  5th  centuries,  the  first  instance 
being  in  the  22nd  canon  of  the  council  of  Laodicea,  where  it  is 
mentioned  specifically  as  the  insignia  of  a  deacon.  Of  a  priestly 
stole  we  hear  for  the  first  time  in  the  Tkearia  mystka  (8th  century). 
In  the  Maronite,  Syrian,  and  Nestorian  Churches  subdeacons 
also  wear  the  stole,  and  among  the  Maronites  the  lectors  as  wclL 
There  is  very  little  evidence  as  to  the  character  of  the  stole  in 
the  ancient  Church  of  the  East.  The  stole  of  priests  and  bishops, 
decorated  with  crosses,  was  worn  originally  in  all  rites  as  in  the 
West,  i.e.  hanging  in  two  loose  bands  over  the  breast;  at  the 
present  day,  according  to  the  Greek  rite,  the  two  bands  are 


firmly  sewn  together,  while  in  the  Armeniaii,  Syiiaa  and  CofKk 
rites  they  have  even  been  amalgamated  into  a  sin^  famed  Mop 
with  an  opening  at  the  top  for  the  head.  Its  ancicot  fona  htt 
been  retained  only  by  the  Nestorians,  iHw  wear  it  aomod  over 
the  breast.  Hie  diaconal  stole  was  and  continues  to  be  won 
usually  hanging  over  the  left  shoulder,  the  ends  Calling  straight 
down  before  and  behind.  Only  the  Copts  and  Armeaians  wear 
it  scarf -wise.  Originally  the  diaconal  stole  would  aeem  to  have 
been  a  narrow  strip  of  fdded  linen,  and  it  ^ipcars  in  the  pictores 
of  the  9th  century  as  a  narrow  band  ornamented  with  ctmbs. 
Later,  it  was  often  the  habit  to  embroider  00  Greek  ^^'*>^^ 
stoles  the  words  ATIOS  ATIOZ  An02. 

The  question  of  the  oripn  of  the  stole  admits  of  ao  ^^^wW***^ 
answer.  It  b  certainly  not  derived  from  the  antique  aiala,  called 
tunica,  as  was  foraieriy  always  held,  nor  yet  from  the  pvmyer  blanket 
(taUitk)  of  the  Jews.  More  careful  investigation,  moreover.  tlira«» 
very  connderable  doubt  on  the  poasibility  of  the  derivatkm  cf  the 
priest's  stole  from  the  ancient  ncck<loth  (cnrimm}  and  of  the 
diaconal  stole  from  a  napkin  used  in  the  litinvy.  A  more  ressos- 
able  theory  seems  to  be  that  which  suggests  that,  ia  the  East,  the 
stole  was  originally  introduced  as  that  which  it  was  when  it  fir« 
appears  in  the  a2nd  canon  .of  Laodicea,  via.  a  special  fitvgicii 
mark  of  distinction  for  deacons,  which  in  course  of  time  wascxtcaded 
to  all  the  higher  orders.  In  all  probability  it  was  intradaod 
straight  from  the  East  into  Spain  and  GauL  Rome  also  pfbbably 
imported  it  from  the  same  Quarter,  but  weakened  its  aipitficaBoe 
by  making  it  a  doth  sanctified  by  being  laid  on  the  Camfntm  of 
St  Peter,  the  bestowal  of  whkh  at  ordination  was  intended  to  ocpRM 
the  fact  that  elevation  to  clerical  office  in  the  Roman  Chureh  «as  a 
grace  bestowed  de  henedtcHone  S.  Petri  and  that  the  ordiaands  were 
undertaking  with  their  consecration  the  duty  of  serving  St  Peter* 
t.«.  the  Roman  Church. 

Wherever  the  Reformation  was  introduced  the  stole  was  done 
away  with,  even  when  chasuble,  alb  and  cope  were  rrtninrrt:  the 
reason  being  that  it  was  the  ensign  <tf  the  major  orders,  wluck  ia 
the  Catholic  sense  were  rejected  by  the  Reformers.*        (J.  BaA.) 

.  STOLEN  GOODS*  In  English  law,  various  points  of  impor- 
tance  arise  in  connexion  with  chattels  which  have  been  the 
subject  of  larceny  and  have  not  been  returned  to  the  pomrssian 
of  their  owner.  The  owner  of  the  goods  stolen  has  an  actioo 
against  the  thief  for  the  goods  or  their  value.  How  far  he  is 
entitled  to  pursue  his  civil  right  to  the  exdusicm  of  criminal 
prosecution  does  not  seem  very  dear  upon  the  autbMities.  In 
Midland  Insurance  Co.  v.  Smith  (1881,  L.R.  6  Q.B.D.,  56S),  Mr 
Justice  Watkin  Williams  said:  "  It  has  been  said  that  the  true 
principle  of  the  common  law  is  that  there  is  neither  a  merger  of 
the  dvil  right,  nor  is  it  a  strict  condition  precedent  to  such  right 
that  there  shall  have  been  a  prosecution  of  the  felon,  but  that 
there  is  a  duty  imposed  upon  the  injured  person  not  to  resort 
to  the  prosecution  of  his  private  suit  to  the  neglect  and  ezdostoo 
of  the  vindication  of  the  public  law;  in  my  opinion  this  view  is 
the  correct  one."  Dealing  with  stolen  goods  by  persons  other 
than  the  thief  may  affect  the  rights  of  such  persons  dther 
criminally  or  civilly.  Two  varieties  of  crime  arise  from  sacfa 
dealings,  (i)  Receiving  stolen  goods  knowing  them  to  ha^x 
been  stolen,  a  misdemeanour  at  common  law,  is  by  the  Larceny 
Act  a  fdony  punishable  by  penal  servitude  for  fourteen  years 
where  the  theft  amounts  to  felony,  a  misdemeanour  punish- 
able by  penal  servitude  for  seven  years  where  the  theft  is  a 

^The  stole  was  not  one  of  the  vestments  prescribed  by  the 
rubrics  of  the.  first  Prayer-book  of  Edward  VI.  (see  VasriCEKTSt. 
It  was  replaced  in  the  Church  of  England  from  the  Reformatioo 
onwards  by  the  scarf,  a  broad  band  of  black  silk,  fonncrlv  pan  d 
the  outdoor  dress  of  the  dignified  clergy  and  without  Utttrgtcal 
significance.  This  vestment  has  some  resemblance  to  the  stole, 
in  that  it  is  worn  round  the  neck  and  hanging  straight  down  in  from 
over  each  shoulder.  This  resemblance  led,  during  the  19th  century, 
to  a  confusion  of  the  two  vestments.  The  scarf  was  narrowed  into 
the  black  stole,  sometimes  ornamented  with  croaaes  embcoMleird 
in  the  centre  behind  and  at  the  ends,  and  this  was  sraduaDy  related 
by  coloured  stoles,  varying  according  to  the  churdi's  seasons.  The 
stole,  either  black  or  coloured,  is  now  almost  univenally  won  br 
the  Anglican  clergy,  even  where  the  other  "  eucharistic  vestracira 
have  not  been  adopted.  It  may  be  noted  that,  whatever  nay  be 
the  case  with  the  other  reformed  churches,  it  is  unsafe  to  arpe 
from  the  disuse  of  the  stole  in  the  Church  of  En||^nd  that  t)m 
was  intended  to  symbolize  the  rejection  of  the  major  orden  "a 
the  Catholic  sense,  unless  this  sense  be  taken  to  imply  a  necessary 
connexion  with  the  doctrine  of  transubstantiation  ana  the  sacrifice 
of  the  mass.  (W.  A.  P.) 
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nisdemeanour;  tain  bbuiiiing  goods  by  false  pretences.  Recent 
>ossession  of  stolen  property  may,  according  to  circumstances, 
support  the  presumption  that  the  prisoner  is  a  thief  or  that  he  is 
I  receiver.  The  Prevention  of  Crime  Act,  187X4  made  important 
:hanges  in  the  law  of  evidence  in  charges  of  receiving.  It  allows, 
inder  proper  safeguards,  evidence  to  be  given  in  the  course  of  the 
trial  of  the  finding  of  other  stolen  property  in  the  possession  of 
Lhe  accused,  and  of  a  previous  conviction  for  any  offence  involv- 
ing fraud  and  dishonesty.  (3)  Compounding  theft,  or  tktflbote 
[raiemptio  furti),  that  is,  taking  back  stolen  goods  or  receiving 
zompensation  on  condition  of  not  prosecuting,  is  a  misdemeanour 
It  common  law.  It  need  not  necessarily  be  committed  by  the 
owner  of  the  goods.  Under  the  Larceny  Act  it  is  a  felony  punish- 
able by  seven  years'  penal  servitude  to  take  money  or  reward 
corruptly  for  helping  to  recover  stolen  goods  without  using  all 
due  diligence  to  bring  the  offender  to  trial.  By  the  same  act,  to 
advertise  or  print  or  publish  any  advertisement  offering  a  reward 
for  the  return  of  stolen  goods,  and  using  any  words  purporting 
that  no  questions  will  be  asked,  &c.,  renders  the  offender  liable 
to  a  penalty  of  £50.  This  penalty  must,  by  the  Larceny  (Adver- 
tisements) Act  1870,  be  sued  for  within  six  months,  and  the 
assent  of  the  attorney-general  is  necessary.  Various  acts  provide 
for  the  liabilities  of  pawnbrokers,  publicans,  marine-store  dealers, 
and  others  into  whose  possession  stolen  goods  come.  Search  for 
stolen  goods  can  only  be  undertaken  by  a  police  officer  under  the 
protection  of  a  search  warrant.  The  law  as  to  stolen  goods,  as 
far  as  it  affects  the  civil  rights  and  liabilities  of  the  owner  and 
third  parties,  is  shortly  as  follows.  As  a  general  rule  a  purchaser 
takes  goods  subject  to  any  infirmities  of  title.  The  propeny  in 
money,bank-notes,and  negotiable  instruments  passes  by  delivery, 
and  a  person  taking  any  of  these  bona  fide  and  for  value  is  entitled 
to  retain  it  as  against  a  former  owner  from  whom  it  may  have 
been  stolen.  In  the  case  of  other  goods,  a  bona  fide  purchaser  of 
stolen  goods  in  market  overt  (see  Sale  of  Goods)  obtains  a  good 
title  (except  as  against  the  Crown),  provided  that  the  thief  has 
not  been  convicted.  After  conviction  of  the  thief  the  property 
revests  in  the  owner,  and  the  court  before  which  the  thief  was 
convicted  may  order  restitution,  except  in  the  cases  specially 
mentioned  in  the  Larceny  Act,  i.e.  the  bona  fide  discharge  or 
transfer  of  a  security  for  value  without  notice  and  the  fraudulent 
dealing  by  a  trustee,  banker,  &c.,  with  goods  and  documents  of 
title  to  goods  entrusted  to  him.  After  conviction  of  the  thief 
the  goods  must  be  recovered  from  the  person  in  whose  hands  they 
are  at  the  time  of  the  conviction,  for  any  sales  and  resales,  if 
the  first  sale  was  in  market  overt,  are  good  until  conviction  of  the 
thief.  The  protection  given  by  market  overt  is  unknown  in 
Scotland.  If  the  goods  were  obtained  by  false  pretences  and 
not  by  larceny,  the  question  then  is  whether'the  property  in  the 
goods  has  passed  or  not,  and  the  answer  to  this  question  depends 
upon  the  nature  of  the  false  pretences  employed.  If  the  vendee 
obtains  possession  of  goods  with  the  intention  by  the  vendor 
to  transfer  both  the  property  and  the  possession,  the:  property 
vests  in  the  vendee  until  the  vendor  has  done  some  act  to  dis- 
affirm the  transaction.  But  if  there  was  never  any  such  inten- 
tion— if,  for  instance,  the  vendor  delivers  the  goods  to  A.B.  under 
the  belief  that  he  is  CD. — the  property  does  not  vest  in  the 
transferee,  and  the  owner  may  recover  the  goods  even  from  a 

bona  fide  purchaser.  ^ 

In  the  United  States  the  law  as  to'stolen  goods  is  regulated 
by  statute  in  the  various  states,  but  the  broad  principles  are 
practically  In  accordance  with  English  law.  The  doctrine  of 
market  overt  is  not,  however,  acknowledged  by  any  state. 
The  purchaser  from  a  thief  gets  no  title  as  against  the  owner. 
One  who  buys  goods  from  a  factor  who  procured  them  by  larceny 
is  not  protected  by  the  Factors  Act  in  New  York  {SoUau  v. 
Cerdau,  1 19  N.  Y.  380).  To  the  same  effect  (Gentry  v.  Singleton 
(1904).  128  Fed.  R.  679)  is  a  purchase  of  cattle  from  a  thief. 
The  U.S.  Supreme  Court  held,  in  an  action  of  detinue  to  recover 
five  negro  slaves,  that  the  English  rule  as  to  sale  in  market  overt 
did  not  apply  in  the  United  States  ( Ventress  v.  Smith,  xo  Peters 
X75).  In  Pennsylvam'a  there  Is  no  market  overt  and  a  purchaser 
pf. personal  property  cannot  get  a  good  title  from  one  without 


title  by  paying  for  it  (1967,  Htistey  v.  Economy  fool  Co:  sSiTt^ 
Super.  Ct.  3x8).  So  in  Maine  {Combs  v.  Corden^  59  Me.  iii)^ 
In  Massachusetts  a  sale  of  butter  in  the  open  market  by  one  who 
had  feloniously  acquired  possession  of  it  did  not  transfer  the 
property  {Dame  ▼.  Baldwin^  8  Mass.  518).*  So  held  also  in  New 
York  where  horses  stolen  from  there  were  sold  in  Canada, 
though  a  purchaser  there  is  entitled  to  be  reimbursed  before 
delivering  to  the  owner  {Edgerly  v.  Bush,  8x  N.Y.  199). 
See  also  False  Pretences;  Larceny. 

8T0UCZKA,  FERDINAND  (x83S-x874),  Austrian  palaeonto- 
logist, was  bom  at  Hochwald,  in  Moravia,  in  May  1838.  He  was 
educated  at  Prague  and  at  the  imiversity  of  Viexma  where  he 
graduated  Ph.D.  He  was  encouraged  to  work  at  geology  and 
palaeontology  by  Professor  £.  Suess  and  Dr  M.  Hoemes;  and 
as  early  as  1859  he  communicated  to  the  Vienna  Academy  a 
description  of  some  freshwater  moUusca  from  the  Cretaceous 
rocks  of  the  north-eastern  Alps.  In  x86x  he  joined  the  Austrian 
Geological  Survey,  and  in  the  following  year  he  was  appointed 
palaeontologist  to  the  Geological  Survey  of  India.  In  Calcutta 
the  description  of  the  Cretaceous  fossils  of  Southern  India  was 
placed  In  his  hands,  and  the  publication  of  this  great  work  which 
formed  part  of  the  Paiaeontoloiia  indica,  was  commenced  with 
the  assistance  of  H.  F.  Blanford  in  1863  and  completed  in  1873. 
During  the  last  ten  years  of  his  life  he  published  geological 
memoirs  on  the  western  Himalayas  and  Tibet,  and  numerous 
papers  on  all  branches  of  Indian  soology,  from  mammals  to 
insects  and  corals.  In  1873  he  was  selected  as  naturalist  and 
geologist  to  accompany  a  mission  despatched  by  the  Indian 
government  to  Yarkund  and  Kashgar  under  Mr  (afterwards  Sir 
Douglas)  Forsyth.  His  health,  which  had  been  severely  affected 
by  his  previous  field  work  in  India,  proved  unequal  to  Uie  strain, 
and  he  died  on  the  X9th  of  June  1874,  at  Shayok,  in  Ladak, 
while  "  returning  loaded  with  the  spoils  and  notes  of  nearly  a 
year's  research  in  one  of  the  least-known  parts  of  Central  Asia." 

Memoir  (with  bibliography)  by  V.  Ball,  appended  to  Scientific 
Results  of  the  second  Yarhand  Musion.  1886;  Obituary  by  W.  T. 
Bbnford,  Nature,  July  9.  1874. 

8T0LP,  or  Stouhe,  a  town  of  Germany,'  in  the  Prussian 
province  of  Pomeram'a,  on  the  Stolpe,  xo  m.  from  the  Baltic  Sea 
and  64  m.  W.  of  Danxig  on  the  railway  to  Stargard,  and  with 
branches  to  Stolpmllnde  and  Neustettin.  Pop.  (X905),  3X,X54. 
The  large  church  of  St  Mary,  with  a  lofty  tower,  dating  from  the 
X4th  century,  the  Renaissance  castle  of  the  i6th  century,  now 
used  as  a  prison,  and  one  of  the  ancient  town-gates  restored  in 
1872  are  memorials  of  the  time  when  Stolp  was  a  prosperous 
member  of  the  Hanseatic  League.  It  has  also  the  church  of  St 
John,  built  in  the  X3th  century,  a  new  town  hall,  and  a  sutue  of 
Bismarck.  The  manufacture  of  machinery,  amber  articles, 
tobacco  and  dgars,  and  bricks,  with  some  iron-founding, 
linen-heaving,  and  salmon-fishing  in  the  Stolpe,  are  the  chief 
industrial  occupations  of  the  inhabitants,  who  also  carry  on  trade 
in  grain,  cattle,  spirits,  timber,  fish  and  geese.  Stolpmflnde,  a.' 
fishing-village  and  summer  resort,  at  the  mouth  of  the  river,  is 
the  port  of  Stolp. 

Stolp,  mentioned  in'the  iith  century rxeceived  town  rights  in 
X273.  From  the  X4th  to  the  x6lh  century  it  was  a  member 
of  the  Hanseatic  League.  Until'  1637,  when  it  passed  to  Branden-. 
burg,  the  town  was  generally  in  the  possession  of  the  dukes  ofi 
Pomeranla. 

STOMACH  (Gr.^T^xoTfrom VT6|ia,~'a  mouth),  the  bag-like 
digestive  organ  which  in  man  is  situated  in  the  upper  left  part 
of  the  abdomen.  «^  See,  for  anatomical  details,  Aldientaiy 
Canal.  For  the  diseases  of  the  stomach  in  general  see  DiCEsnvs 
Organs;  and  for  special  forms  GASTRins,  Gastric  Ulcer,' 
Dyspepsia,  ftc;  also  Abdomen  {Abdominal  Sitrgery), 

Cancer  tff  the  Stomach  b  a  common  disease.  *  It  occurs  for  the 
most  part  in  persons  at  or  after  middle  life,  and  in  both  sexes  equally. 
Its  favourite  situation  u  the  outlet  (pyloric  cancer),  where  a  hard, 
fibrous  growth  forms  a  contracting  nne  of  the  tcirrhous  variety. 
But  when  cancer  attacks  the  inlet  of  the  stomach,  the  tumour  id 
of  the  icaly  epitheliomatous  variety.  It  often  begins  In  the  tissues 
of  the  end  01  the  ^Uet,  spreading  downwards  to  the  storoach> 
Chronic  gastric  ulcer  u  not  urn requently  the  starting  point  of  caacerii 
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The  symptoms  of  cancer  of  the  stomach  are  apt  to  be  indefinite 
(for  many  weeks  or  months).  There  may  be  long-standing  com- 
plaints of "  indigestion,"  which  is  sometimes  made  better,  sometimes 
worse,  by  taking  food.  Then  comes  a  feeling  of  discomfort  which  can 
be  often  localised,  the  individual  pointing  with  his  finger  to  a  spot 
somewhere  behind  the  end  of  the  breastbone.  Difficulty  and  pain 
in  swallowing  may  be  complained  of  when  the  cancer  is  beginning 
to  block  the  inlet,  but  if  it  is  situated  at  the  pylorus  the  discomfort 
comes  on  an  hour  or  two  after  a  meal — at  the  time  that  the  partially 
digested  food  is  trying  to  make  its  way  into  the  small  intestine. 
Much  of  the  food  remains  in  the  stomach  and,  undergoing  fermenta- 
tion,  causes  the  evolution  of  gas  which  distends  the  stomach  and 

¥'ve9  rise  to  unavoidable  belching.  Later  on  vomiting  occurs, 
he  vomiting  may  take  place  every  two  or  three  days,  enormous 
quantities  of  undigested  food  mixed  with  frothy,  ycast-Iike  mucous 
being  thrown  up.  And  whilst  the  stomach  is  slowlv  filling  up  acain 
after  one  of  these  uncontrollable  emptyinss,  sudden  and  violent 
movements  of  the  individual  may  cause  tne  fluid  to  give  rise  to 
audible  "  splashings."  But  even  at  this  stage  the  disease  may  be 
unrecognizable,  though  the  symptoms  are  extremely  suggestive. 
But  later  the  vomited  matter  is  blackened  by  blood  which  has 
escaped  into  the  stomach  from  the  ulcerated  growth.  The  patient 
then  rapidly  loses  flesh  and  strength,  and  a  hard  lump  may  be  felt 
in  the  upper  part  of  the  abdomen. 

I  A  characteristic  feature  of  cancer  is  the  carrying  of  the  epithelial 
cells  (which  are  the  essential  element  of  the  growth)  to  the  nearest 
lymphatic  glands,  and  in  cancer  of  the  stomach  the  secondary 
implication  of  the  glands  may  cause  the  formation  of  large  masses 
between  the  stomach  and  the  liver,  which  may  press  upon  the 
large  veins  and  give  rise  to  dropsy.  Secondaiy  deposits  are  apt 
to  form  also  in  the  liver  and  they  may  cause  tne  appearance  of  a 
buteing  below  the  ribs  on  the  right  side. 

>  Another  characteristic  of  cancer  is  that  it  spreads  far  and  wide, 
drawing  other  tissues  to  itself  by  contracting  fibrous  bands.  These 
are  sometimes  erroneously  spoken  c^  as  the  "  roots  "  of  cancer, 
and  in  the  case  of  cancer  of  the  stomach  they  may  fix  it  to  the 
pancreas,  the  liver,  the  bowels  or  the  spine.  The  invasion  of  the 
lymphatic  glands  and  the  spreading  of  the  growth  into  neighbouring 
organs,  render  the  successful  operative  treatment  of  gastric  cancer 
hazardous  and  disappointing.  By  the  time  that  a  tumour  has 
made  itself  recognisable  the  probability  is  that  it  is  too  late  for  the 
attempt  to  be  made  for  its  removal.  But  in  many  cases  the  patient 
prefers  that  the  abdomen  should  be  opened  for  exploration  for  a 
possible  operation  than  that  he  should  hopelessly  give  himself  over 
to  the  disease.  And  sometimes  the  surgeon  is  enabled  by  oiseration 
to  give  great  relief,  though  the  removal  of  the  growth  itself  is 
impracticable. 

-  When  the  growth  is  at  the  cardiac  end  of  the  stomach,  blocking 
the  gullet  and  causing  slow  starvation,  the  abdomen  may  advisedly 
be  opened,  and,  the  stomach  having  been  fixed  to  the  surface-wouna, 
a  permanent  openine  may  be  arranged  for  the  intr<)duction  of  an 
adequate  amount  oi  food.  This  operation  is  called  gastrostomy 
and  may  be  the  means  of  giving  many  weeks  of  comfort  to  the 
unhappy  patient — provided  that  its  performance  is  not  too  long 
postponed.  In  the  case  of  pyloric  obstruction  a  permanent  opening 
may  be  established  between  the  stomach  and  a  neighbouring  piece 
of  intestine,  so  that  the  food  may  find  its  way  along  the  alimentary 
canal  greatly  to  the  relief  of  tne  symptoms  of  gastric  dilatation. 
This  is  called  "  short Tcircuiting." 

In  some  early  cases  of  pyloric  cancer  resection  of  the  disease  may 
be  performed,  the  upper  end  of  the  intestine  being  afterwards 
joined  to  the  middle  of  the  stomach  by  a  kind  of  short-circuiting 
operation.  In  certain  rare  cases  the  whole  of  the  stomach  has  been 
removed,  the  bowel  being  brought  up  and  spliced  to  the  end  of  the 
gullet. 

In  the  case  of  gastric  dilatation  from  pyloric  obstruction  great 
relief  may  be  afforded  by  washing  out  tne  viscus  by  means  of  a 
long  rubber  tube,  a  funnel,  and  a  jug  of  hot  water,  as  originally 
suggested  by  Adolf  KUssmaul. 

Pyloroplasty. — Simple  fibrous  narrowing  of  the  gateway  of  the 
stomach  or  of  the  intestine  is  dealt  with  by  dividing  it  longitudinally 
and  then  suturing  the  edges  of  the  wound  transversely.  This 
ingenious  operation  widens  the  track  at  the  expense  of  an  unimpor- 
tant fraction  of  its  length.  In  cases  of  great  dilatation  of  the  stomach 
with  no  obstruction  to  the  outlet  the  slack  of  the  walls  may  be 
fathered  up  b)(  pleating  and  so  permanently  secured  by  suturing. 
Loreta's  operation  for  dilatation  of  the  outlet  of  the  stomach  is  now 
carely  perlormcd.  '  (E.  O.') 

4  STONE.  CHARLES  POMEROY  (1824-2887),  American  soldier, 

was  bom  in  Greenfield,  Massachusetts,  on  the  30th  of  September 

1824.    He  graduated  at  West  Point  in  1845,  and  in  the  Mexican 

War  earned  two  brevets  for  distinguished  conduct.     In  1856 

he  resigned  from  ihe  army;  and  in  1857-1861  he  led  a  scientific 

expedition  in  the  state  of  Sonora,  Mexico.    He  re-entered  the 

service  in  i86x,  and  became  a  brigadier-general,  United  States 

Volunteers,  but  the  defeat  of  a  detachment  at  Ball's  Bluff 

(Oct.  21,  1861)  was  attributed  to  him,  and^he.  was  imprisoned 


for  six  months,  being  then  released  without  aay  dbange 
brought  against  him.  After  serving  for  short  periods  in  the 
Utter  stages  of  the  war,  be  resigned  his  commisckm  (Sepi. 
1864) .  He  was  engineer  and  superintendent  of  a  raining  compar.y 
in  Virginia  from  1865  to  1870,  when  he  entered  the  military 
service  of  the  khedive  of  Egypt,  whose  chief  of  staff  and  generzl 
aide-de-camp  he  became,  with  the  rank  of  lieuteoant-gencrj 
and  the  title  of  ''  Ferik  Pasha."  He  retuned  to  the  Uciicd 
States  in  1883,  and  resumed  his  engineering  work.  He  died  ta 
New  Yotk  City  on  the  24th  of  January  1887. 

STONE.  EDWARD  JAMES  (1831-1897),  Britisfa  astioooeer. 
was  bom  in  London  on  the  28lh  of  February  1831.  Educated 
at  the  City  of  London  School,  he  obtained  a  stiidrntship  at 
King's  College,  London,  and  in  1856  a  scholarship  at  Queea's 
College,  Cambridge,  gradtiated  as  fifth  wrangler  in  1859,  and  was 
immediately  elected  fellow  of  his  college.  The  foUowing  >-ear 
he  succeeded  the  Rev.  R.  Main  as  chief  assistant  at  the  Ro>^ 
Observatory,  Greenwich,  and  at  once  undertook  the  fondamectil 
task  of  improving  astronomical  constants.  The  most  impcmast 
of  these,  the  siw's  mean  parallax,  was  at  that  time  subject  to 
considerable  tmcertainty.  From  a  discussion  of  the  observatic'QS 
of  Mars  made  in  x86o  and  1862  at  Greenwich  and  Williams- 
town  (near  Melbourne),  Stone  deduced  for  it  a  value  of  8-^32' 
{AfoH.  Not.  R.AS.  xxiii.  183),  and  in  a  further  investigation 
in  which  he  included  the  observations  made  in  1862,  at  the 
Cape  of  Good  Hope,  he  obtained  8*945'  {Mem,  of  R.AS.^  vd. 
zxxiii.).  Confirmatory  results  were  afforded  by  his  discus- 
sion of  the  observations  of  the  transit  of  Venus  in  1769  whkh 
yielded  the  figure  8-91 '  {Mon.  JVof.  R.AS.  zzviii.  255).  la 
1865  he  contributed  a  memoir  to  the  Royal  Astroooecical 
Society  on  the  constant  of  limar  parallax.  He  also  deicr- 
mined  the  mass  of  the  moon,  and  from  a  discussion  of  the 
Greenwich  transit  circle  observations  between  1851  and  iSt>s 
he  found  for  the  constant  of  nutation  the  value  9-154'- 
These  services  were  recognized  by  the  award  of  the  Ro>-iI 
Astronomical  Society's  gold  medal  in  1869,  and  on  the  resig- 
nation of  Sir  Thomas  Madear  in  1870  he  was  appointed  Her 
Majesty's  astronomer  at  the  Cape.  His  first  task  on  taking  up 
this  post  was  the  reduction  and  publication  of  a  large  mass  of 
observations  left  by  his  predecessor,  from  a  selected  portioc  of 
which  (those  made  1856-1860)  he  compiled  a  catalogue  of  1x59 
stars.  His  principal  work  was,  however,  a  caulogue  of  12,441 
stars  to  the  7th  magnitude  between  the  South  Pole  and  25**  S 
declination,  which  was  practically  finished  by  the  end  of  t&tS 
and  published  in  x88x.  Shortly  after  the  death  of  Main  on  tbe 
9th  of  May  1878,  Stone  was  appointed  to  succeed  him  as  Radc!:iTe 
Observer  at  Oxford,  and  he  left  the  Cape  on  the  27th  of  May  i^:^ 
At  Oxford  he  extended  the  Cape  observations  of  stais  to  the  7*  h 
magnitude  from  25^  S.  declination  to  the  equator,  and  collected 
the  results  in  the  Radclijfe  Catalogue  for  1890,  which  contains 
the  places  of  6424  stars.  Stone  observed  the  transit  of  Vec-js 
of  1874  at  the  Cape,  and  organized  the  government  expeditions 
for  the  corresponding  event  in  1882.  He  was  elected  president 
of  the  Royal  Astronomical  Society  (1882-1884),  and  he  was  the 
first  to  recognize  the  importance  of  the  old  observations  accumu- 
lated at  the  Raddiffe  Observatory  by  Homsby,  Robertson  a:^ 
Rigaud  (Mon,  Not.  R.AS.^  vol.  Iv.).  He  socc^sfuUy  observed 
the  total  solar  eclipse  of  the  8th  of  August  1896  at  Nova\^ 
Zemlya,  and  purposed  a  voyage  to  India  for  the  eclipse  ci  i^gi. 
but  died  suddenly  at  the  Radcliffe  Observatory  on  the  9tb  of 
May  1807.  The  number  of  his  astronomical  publications  exceeds 
1 50,  but  his  reputation  depends  mainly  on  his  earlier  work  ax 
Greenwich  and  his  two  great  star  catalogues—  the  Cape  CdaUfut 
for  1880  and  the  Raddiffe  Catalogue  for  1890. 

See  Proc.  Roy.  Society,  Ixfi.  10 ;  Month.  Not.  Roy.  A  si.  Sec  hfvl 
143:  The  Times,  lothof  May  1897;  Observatory,  xx.  2^:  Aslr.  AVi. 
No.  3426;  Roy.  Soc.  Cat.  Sctent.  Papers.  (A   M.  C./ 

STONE.  FRANK  (X800-X859),  British  painter,  was  bora  ia 
Manchester,  and  was  entirely  self-taught.  He  was  elected  as 
associate  of  the  Society  of  Painten  in  Water  Colours  in  1833  and 
member  in  1843;  and  an  associate  of  the  Royal  Academy  in  1S51. 
The  works  he  first  exhibited  at  the  Academy  were  poitzahs,  bat 
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rom  1840  onwftrds  lie  oontriboted  £gnn  pictures,  ■oenes  from 
ihakespeare,  adriptttie  and  sentimental  subjects,  many  of  which 
rere  engraved. 

STOMB,  0B0R6B  (1708-1764),  archbishop  of  Armagh,  was 
he  son  of  Andrew  Stone,  a  London  banker,  and  was  educated 
t  Westminster  School  and  Christ  Church,  Oxford.  Having 
akcn  holy  orders  his  advancement  in  the  Church  was  very  rapid, 
ciainly  through  the  influence  of  his  brother  Andrew.  Andrew 
(tone  (1703-1773),  who  was  five  years  older  than  George, 
»ecame  private  secretary  to  the  duke  of  Newcastle  about  1729, 
nd  was  for  many  years  on  the  most  intimate  and  confidential 
erms  both  with  the  duke  and  with  his  brother  Henry  Pelham. 
n  Z734  he  was  appointed  under-secretary  of  state,  and  he  soon 
;ained  a  position  of  great  personal  influence  with  George  II. 
>y  whom  he  was  made  tutor  to  Prince  George,  afterwards 
iveorge  III.  On  the  accession  of  the  latter  to  the  throne, 
Vndrew  Stone  was  appointed  treasurer  to  (2ueen  Charlotte, 
ind  attaching  himself  to  Lord  Bute  he  became  an  influential 
nember  of  the  party  known  as  "  the  king's  friends,"  whose 
neetings  were  frequently  held  at  his  house.  He  was,  therefore, 
veil  able  to  promote  the  preferment  of  his  brother  George,  who 
vent  to  Ireland  as  chaplain  to  the  duke  of  Dorset  wluen  that 
lobleman  became  lord-lieutenant  in  1731.  In  1733  Geoxge 
>tone  was  made  dean  of  Ferns,  and  in  the  foUowing  year  he 
^changed  this  deanery  tor  that  of  Derry;  in  1740  he  became 
>ishop  of  Ferns,  in  1743  bishop  of  Kildare,  in  1745  bishop  of 
Derry,  and  in  1747  archbishop  of  Armagh.  During  the  two 
rears  that  he  occupied  the  see  of  Kildare  he  was  also  dean  of 
Ihristchurch,  Dublin. 

From  the  moment  that  he  became  primate  of  Ireland,  Stone 
iroved  himself  more  a  politician  than  an  ecclesiastic.  "  He  was 
Aid  to  have  been  selfish,  worldly-minded,  ambitious  and 
)Stentatious;  and  he  was  accused,  though  very  probably  falsely, 
)f  gross  private  vice." '  His  aim  was  to  secure  political  power, 
i  desire  which  brought  him  into  conflict  with  Boyle,  the  Speaker 
)f  the  Irish  House  of  Commons,  who  had  organized  a  formidable 
>pp€aition  to  the  government.  The  duke  of  Dorset's  reappoint- 
nent  to  the  lord-lieutenancy  in  1751,  with  his  son  Lord  (Jeorge 
SadkviUe  as  secretary  of  state  for  Ireland,  strengthened  the 
>rimate's  position  and  enabled  him  to  triumph  over  the  popular 
>arty  on  the  constitutional  question  as  io  the  right  of  the  Irish 
House  of  Commons  to  dispose  of  surplus  Irish  revenue,  which' 
.he  government  maintained  was  the  property  of  the  Crown.  But 
vhen  Dorset  was  replaced  by  the  duke  of  Devonshire  in  1755, 
Boyle  was  raised  to  the  peerage  as  earl  of  Shannon  and  received 
i  pension,  and  other  members  of  the  opposition  also  obtained 
;>ensions  or  places;  and  the  archbishop,  finding  himself  excluded 
from  power,  went  into  exposition  to  the  government  in  alliance 
with  John  Ponsonby.  These  two,  afterwards  joined  by  the 
primate's  old  rival  Lord  Shannon,  and  usually  supported  by 
the  earl  of  Kildare,  regained  control  of  affairs  in  1758,  during  the 
viceroyalty  of  the  duke  of  Bedford.  In  the  same  year  Stone 
wrote  a  remarkable  letter,  preserved  in  the  Bedford  Correspon- 
Unce  (ii.  357),  in  which  he  speaks  very  despondingly  of  the 
material  condition  of  Ireland  and  the  distress  of  the  people. 
rhe  archbishop  was  one  of  the  "  undertakers  "  who  controlled 
the  Irish  House  of  Commons,  and  although  he  did  not  regain  the 
almost  dictatorial  power  he  had  exercised  at  an  earlier  period, 
which  had  suggested  a  comparison  between  him  and  Cardinal 
Wolsey,  he  continued  to  enjoy  a  prominent  share  in  the  adminis- 
tration of  Ireland  until  his  death,  which  occurred  in  London  on 
the  XQth  of  December  1764. 

Although  this  "much-abused  prelate,"  as  Lecky  calls  him, 
was  a  firm  supporter  of  the  English  government  ih  Ireland,  he 
was  far  from  bdng  a  man  of  tyrannical  or  intolerant  disposition. 
It  was  due  to  his  influence  that  in  the  anti-tithe  disturbances  in 
Ulster  in  1763  the  government  acted  with  conspicuous  modera- 
tion, and  that  the  movement  was  suppressed  with  very  little 
bloodshed;  he  constantly  favoured  a  pob'cy  of  conciliation  to- 
wards the  Roman  Catholics,  whose  loyalty  he  defended  at 

>  W.  E.  H.  Lccky,  HisL  oflrtlomdinlUEiiTiUmih  CttOMry  (189a). 


different  periods  of  his  career  both  in  hb  speeches  in  the  Irish 
House  of  Lords  and  in  his  correspondence  with  ministers  in 
London.  Archbishop*  Stone,  who  never  married,  was  a  man  of 
remarkably  handsome  appearance,  and  his  manners  were  *'  emi- 
nently seductive  and  insinuating."  Richard  Cumberland,  who 
was  struck  by  the  "  Polish  magnificence  "  of  the  primate,  speaks 
in  the  highest  terms  of  his  courage,  taa,  and  qualities  as  a  popu- 
lar leader.  Horace  Walpole,  who  gives  an  unfavourable  picture 
of  his  private  character,  acknowledges  that  Stone  possessed 
"  abilities  seldom  to  be  matched  ";  and  he  had  the  distinction 
of  being  mentioned  by  David  Hume  as  one  of  the  only  two  men  of 
mark  who  had  perceived  merit  in  that  author's  History  of  En^nd 
on  its  first  appearance.  He  was  himself  the  author  of  several 
volumes  of  sermons  which  were  published  during  his  lifetime. 

See  Richard  Mant,  History  oflJu  Chunk  of  Ireland,  vol.  ii.  (London, 
1840) ;  J.  A.  Froude,rfctf  Enauk  in  Ireland  in  the  Eighteenth  Century 
(3  vols.,  London,  1871-1874) :  W.  E.  H.  Lecky,  History  of  Ireland  in 
the  Eighteenth  Century  (ji  vols.,  London,  1893);  J.  R.  O'FlanaKan, 
Lives  of  the  Lord  Chancellors  and  Reefers  of  the  Great  Seal  of  Iraand 
(a  vols^  London,  1870);  Richard  Cumberiand,  Memoirs  (London, 
1806) ;  ¥,  Hardy,  Memoirs  of  the  earl  of  ChaHemont  (a  vols.,  and.  ed., 
London,  i8ia);  Horace  Walpole,  Memoirs  of  the  Reipt  ef  George  II, 
(3  vols.,  London,  1846) ;  Bedford  Correspondence  (3  vou.,  London, 
i84a-z846) ;  Correspondence  of  Chatham  (4  vols.,  London,  1838-18^). 

(R.  J.  M.) 

ffroRi;  LUC7  [Blaocweil]  (xSxa-xS^^O,  American  reformer, 
anti-slavery  and  woman's-rights  leader,  was  bom  in  West 
Brookfield,  Massachusetts,  on  the  X3th  of  August  18x8.  Her 
father  refused  her  the  oo^ege  education  that  she  so  eagerly 
desired,  but  she  earned  enough  to  cany  her  through  Oberiin 
College,  where  she  graduated  in  1847.  She- immediately  went 
on  the  lecture  platform  as  an  advocate  of  abolition  and  of 
woman's  rights,  and  her  remarkable  voice  and  commanding 
eloquence  often  held  in  check  the  most  disorderly  audiences. 
In  1855  she  married  Dr  Heniy  B.  Blackwell  (1834-1909),  a 
prominent  abolitionist  and  advocate  of  woman's  ri^ts,  who 
agreed  that  she  should  keep  her  maiden  name;  after  1870  he 
assisted  his  wife  in  the  management  of  the  Woman's  Journal  of 
Boston,  of  which  she  became  editbr  in  1873.  She  allowed  her 
New  Jersey  property  to  be  sold  for  taxes,  and  then  published  a 
pamphlet  on  "taxation  without  representation."  She  cam- 
paigned for  woman's  suffrage  amendments  in  Kansas  (X867), 
Vermont  (X870),  Michigan  (1874),  Colorado  (1877)  and  Nebraska 
(X893).  She  died  in  Dorchester,  Mass.,  on  the  x8th  of  October 
1893.  Her  daughter,  AucE  Stonx  Blackwell  (b.  1857),  carried 
on,  with  her  Either,  the  Woman's  Journal  after  1893,  and  in 
1885-X905  edited  the  Woman's  Column. 

Her  husband's  sisters,  Elizabeth  Blackwell  (x82x-X9Xo) 
and  EmLY  Blackwell  (x836-x9xo),  were  prominent  physicians. 
The  former  graduated  «t  the  Geneva  Medical  College,  Geneva, 
New  York,  in  x849,- receiving  ^^  ^^  physician^s  degree  granted 
to  a  woman  in  the  United  States,  and  studied  in  Philadelphia, 
in  Paris  and  in  London,  where  she  began  to  practise  in  X869. 
She  died  at  Hastings  on  the  xst  of  June  19x0.  Emily  Blackwell 
graduated  at  the  Medical  Department  of  Western  Reserve 
University  in  1854;  in  1853,  with  her  sister,  she  founded  the  New 
York  Infirmary  for  Women  and  Children;  and  she  was  for  many 
years  dean  of  the  Woman's  Medical  College  of  the  New  York 
Infirmary  which  she  and  her  sister  established  in  1865. 

STONE,  MARCUS  (1840-  ),  English  painter,  son  of  Frank 
Stone,  A.R.A.,  was  trained  by  his  father  and  began  to  exhibit 
at  the  Academy  before  he  was  eighteen;  and  a  few  years  later  he 
illustrated  with  much  success  books  by  Charles  Dickens,  Anthony 
TroUope,  and  other  writers,  friends  of  his  family.  He  was  elected 
an  associate  of  the  Royal  Academy  in  1877,  and  academician  in 
X887.  In  his  earlier  pictures  he  dealt  much  with  historical 
incidents,  but  in  his  later  work  he  occupied  himself  chiefly  with  a 
particular  type  of  dainty  sentiment,  treated  with  much  charm, 
refinement  and  executive  skilL  One  of  his  canvases  is  in  the 
National  Galleiy  of  British  Art.  Most  of  his'workk  have  been 
engraved,  and  medals  have  been  awarded  to  him  at  exhibitions 
in  all  parts  of  the  world. 

See  the  Li fe  and  Work  of  Mmsu  Stow.  JLA.,  by  A.  L.  Baldxy 
{Art  Journal  o&ce,  1896). 
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STONB,  NICHOLAS  (x  586-1647)1  En^ish  sculptor  and  archi- 
tect, was  the  son  of  a  quarryman  of  Woodbury,  near  Exeter, 
and  as  a  boy  was  apprenticed  to  Isaac  James,  a  London  mason. 
About  1603  he  went  to  Holland  and  worked  under  the  sculptor 
Hendrik  de  Keyser  (x567'x62z)  and  his  son  Pieter,  and  nuirried 
his  master's  daughter.  Stone  is  said  to  have  made  the  portico 
to  the  Westerkerk  at  Amsterdam.  Returning  to  London  about 
16x3  with  Bernard  Janssens  {fi.  Z610-X630),  a  fellow  pupil,*  he 
settled  in  Southwark  and  obtamed  a  large  practice;  in  16x9 
he  was  appointed  master-mason  to  James  L)  and  in  1626  to 
Charles  I.;  and  he  died  in  London  on  the  24th  of  August  1647. 
Stone,  whose  woric  is  associated  with  Inigo  Jones's  introduction 
of  Renaissance  architecture  into  England,  ranks  as  the  great 
sculptor  of  his  time  and  the  rejuvenator  of  the  art  in  England. 
He  is  best  known  by  his  monuments,  notably  those  to  Sir 
Francis  Vere,  the  earl  of  Middlesex,  and  Francis  Holies  in  West- 
minster Abbey;  Sir  Dudley  Digges  at  Chilham  church,  Kent; 
Henry  Howard,  earl  of  Northampton,  in  Dover  Castle  (removed 
to  Greenwich);  Sir  Hiomas  Sutton,  at  the  Charterhouse  (with 
Janssens);  Sir  Robert  Drury  at  Hawstead  chxirch,  Suffolk; 
Sir  William  Stonhouse  at  Radley  church,  Berkshire;  Sir  Thomas 
Bodley  at  Merton  College,  Oxford;  Sir  William  Pope,  in  Wroxton 
chuxch,  near  Banbury;  Sir  Nicholas  Bacon,  in  Redgrave  church, 
Suffolk  (with  Janssens);  Dr  John  Donne  (winding-sheet),  at 
St  Paul's  Cathedral;  and  Sir  Julius  Caesar,  in  St  Helen's, 
Bishopsgate. 

He  had  three  sons:  John  (d.  1667),  a  sculptor;  Henry  (d.  1653) 
— commonly  known  as  "  Old  Stone  " — a  painter,  whose  copies 
of  Van  Dyck  were  famous,  and  whose  portraits  of  Charles  I. 
and  others  are  in  the  National  Portrait  Gallery;  and  Nicholas 
(d.  1647),  a  sculptor,  who  worked  under  Bernini  at  Rome  and 
left  a  sketch-book,  which,  with  a  note-book  of  his  father's 
(giving  a  list  of  his  works  between  16x4  and  Z64X),  is  in  the  Soane 
Museum. 

See  an  article  by  A.  E.  Bullock  in  the  Architectural  Review^ 
X<K7,  and  the  same  author's  illustrated  monograph  Some  Sculptural 
Works  of  Nieholfa  Statu  (Batsford,  London.  1908). 

STONED  a  xnarket  town  in  the  western  parliamentary  division 
of  Staffordshire,  England,  on  the  river  Trent,  7  m.  N.  of  Stafford 
by  the  North  Staffordshire  railway.  Pop.  of  urban  district 
(xQOx),  5680.  Part  of  the  walls  and  crypt  remain  of  an  abbey 
which  dates  from  the  foundation  of  a  college  of  canons  in  670. 
The  church  of  St  Michael  dates  from  X750,  the  abbey  church 
having  collapsed  in  the  previous  year.  Alleyne's  graitaimar  school 
is  a  foundation  of  1558.  The  chief  industry  is  shoemaking, 
but  malting,  brewing  and  taiming  are  also  carried  on.  At  Bury 
Bank,  on  the  hills  to  the  north,  an  earthwork  is  traditionally 
con^dered  to  be  the  site  of  the  capital  of  the  Kingdom  of 
Merda;  there  are  other  works  in  the  neighbourliood  at  Saxon 
Low. 

8T0NB  (0.  Eng.  st4n;  the  word  is  common  to  Teutonic 
languages,  cf.  Ger.  Stein,  Du.  steen^  Dan.  and  Swed.  sten;  the 
toot  is  also  seen  in  Gr.  ffWa,  pebble),  a  dietached  piece  or  fragment 
of  rock.  The  word  is  thus  applied  to  the  small  fragments  scattered 
in  the  ground  or  on  roads,  to  the  water-worn  pebbles  of  the  sea 
shore  or  river  beds,  and  to  the  hewn,  dressed  or  shaped  rock  used 
as  a  building  material,  with  which  tUs  article  deals.  A  qualifying 
word  generally  accompanies  "  stone  "  when  the  term  is  applied 
to  pieces  of  rock  cut  to  a  particular  size  and  shape  and  used  for  a 
specific  purpose,  t.g.  "mill-stone,"  "hearth-stone,"  "grave- 
stone," &c.  The  term  "  predous  stone  "  is  tised  of  those  minerals 
which,  fxom  their  beauty  of  colour,  &c.,  their  rarity,  and  some- 
times their  hardness,  are  valued  for  their  smtability  for  ornaments 
(see  Gems).  The  word  is  also  often  applied  to  many  objects 
resembling  a  stone  or  pebble,  such  as  the  hard  kernel  of  certain 
fruits,  as  of  the  cherry,  plum,  peach,  &c.,  or  the  calatli  or  con- 

'Alao  called  Tansaen  (.Diet.  Nat  Biot.\  Janaen  and  Janaon. 
Possibly  he  was  the  brother  of  the  Gerard  (Genert)  Janaen  or  John- 
son, of  Southwarlc  who  in  1616  executed  the  bust  oiShakespeare  in 
Stratfofd  church;  but  it  is  uncertain  whether  the  latter  was  identical 
with,  or  die  aon  of,  the  Dutch  tomb-maker  Gerard  Janaen  described 
in  Sir  W.  Dugdale's  Diary  as  having,  in  1593,  lived  for  twenty-auc 
years  in  England  and  as  the  father  of  five  sons. 
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kidneys  (see  Bladoek  Diseases  and  Kidney  Diseases).   The 
"  stone  "  has  been  a  common  measure  of 
western  Europe.    In  Germany  the  "  Stein  " 
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of  20  to  22  ^ 

In  the  British  system  of  wei^ts  the  "legal"  stone, <ir  "koe- 
man's  "  weight  is  of  14  lb  avoirdupois;  in  wefghizig  woA  it  vis 
also  of  14  lb,  but  is  now  usually  x6  lb.  The  '*  cnstomaxy  * 
stone  for  fish  or  butcher's  meat  is  of  8  lb. 

Building-stone — In  selecting  a  stone  for  bulkfiiig 
many  important  points  have  to  be  considered.  1 
be  strong  enough  to  bear  the  load  placed  upon  it,  it  mint  be 
durable  and  weather  well  in  the  atmoiq>here  of  the  distxict  and 
its  colour  and  appearance  need  to  be  studied.  It  must  farther 
be  ascertained  whether  a  sufficient  supply  b  avaHahle,  and  tk 
price  also  must  be  taken  into  account;  some  difficulty  b  aba 
experienced  in  obtaining  a  suitable  stone  at  a  modccale  cost,  sad 
considerations  of  expense  frequently  have  more  to  do  with  the 
choice  of  a  stone  than  the  architect  would  wish. 
b  risk  of  fire,  as  is  often  the  case  in  business  and  fadovy  | 
it  b  necessary  to  select  a  stone  able  to  stand  the  effect  of  a  gret: 
heat  without  damage.  Great  experience  of  the  strengtli  of  stoaes 
and  of  their  behaviour  in  different  situations  is  desbahle;  bsL 
even  wh^  thb  knowledge  b  given  and  the  sreateat  csre  is 
Combined  with  it,  some  point  may  be  overlooked.  For  ruiBpir 
the  stone  facing  of  the  Houses  of  Parliament  at  Westminster  vss 
chosen  on  the  recommendation  of  a  committee  composed  of  ma 
of  eminent  scientific  and  technical  skill,  yet  it  has  not  weathcfed 
wdl  because  it  b  not  constituted  to  resbt  the  destroying  eSeas 
of  the  London  atmosphere. 

*  The  prime  factor  in  the  choice  of  a  building  stone  abould  be  ik 
climate  to  which  the  material  has  to  be  cxpoaed.  Sttme  that  a 
the  pure  country  air  has  proved  extxemoy  durable 
may  quickly  decay  in  an  impure  city  atnxisphefc,  or 
when  subjected  to  the  strong  salt  wiiids  from  the  aea.  ~~ 
Extremes  of  temperature,  too.  are,  eeneially  speaking.  prejn<fiaal  10 
the  life  of  stone,  the  alternations  of  heat  and  cold  aetcxog  up 
ments  in  the  substances  of  the  stone,  which,  though  al^ht.  «3 
many  cases  hasten  its  disintegration.  There  are  few  mateziab  wti 
more  quickly  decay  and  fail  than  stone  placed  under  onstdtafafe 
conditions.  An  analysis,  made  by  E.  G.  Gayton,  of  a  aaaple  d 
incrustadon  found  on  the  Portland  stone  masoiuy  of  Sc  rs^s 
Cathedral,  London,  gave  the  following  result: — 

Weight  per 

Water  (lost  at  xoo*) 2-06 

Water  (lost  at  150*) S3*4S 

Carbon  (soot) x*lo 

Calcium  sulphate   ....          ,  59*58 

Caknum  phosphate      ...  2 -as 

Calcium  siUcate           i'63 

Magnesium  silicate      .     ,     .     .     .  0-67 

Iron  silicate 2-40 

Sand  and  uncombined  silica  .     .     .  8-o6 


xoooo 


The  deposit  when  reduced  to  a  fine  grey  powder  and 
the  microscope  did  not  appear  to  contain  any  orf 
Mr  Clayton  says  that  this  test  points  to  the  fact  that  the  prii 
constituent  of  limestones,  namely  cakium  caibonate.  nas 
changed  into  calcium  sulphate  by  the  action  of  aatphmoHn  aad 
sulphuric  acids  ever  present  in  the  smoky  London  air.  Imporkia 
of  this  nature  lodge  on  the  face  of  the  stone  and  are  iffiattd  aad 
driven  into  the  pores  by  subsequent  rain.  Having  by  thor  tiic.fciril 
action  destroyed  a  portion  of  the  substance  of  the  material,  tkey  case 
a  slight  crust  to  form  on  the  surface  which  is  in  turn  washed  A 
Carronates  of  lime  and  magnesb,  the  chief  constituents  of  ordiaar; 
marbles  and  limestones,  are  \txy  susceptible  to  the  solvcat  acba 
of  these  acids.  Pure  water  has  little  or  no  chemical  action  mam 
most  building  stones,  but  a  dan^rer  arises  to  a  porous  stone  even  nea 
situated  in  ^ure  air.  Water  will  soak  into  some  st<Mies  in  ujuaife^ 
able  quantities,  and  in  frosty  weather  thb  fact  constitiites  a  aerie0 
menace  to  the  rock;  for  water  when  passing  from  the  Gquid  to  the 
solid  state  exerts  if  checked  an  enormous  pressure,  and  the  face,  aad 
sometimes  the  bulk,  of  the  stone  is  frequently  damaged  in  thb  «■•• 
One  of  the  best  precautions  that  can  be  taken  by  an  architect  a 
a  personal  visit  to  the  quarry,  to  examine  the  stone  in  its  aatxsii 
situation.  This,  of  course,  will  give  little  clue  to  its  bdar^ —  ~ 
an  impure  atmosphere,  and  therefore,  if  the  particoiar  stone  h 
previously  used  in  the  same  district,  the  buikliim  in  which  it 
been  employed  should  also  be  inspected.  A  hardand  bstng 
will  show  the  marks  of  the  tooling,  and  the  anbes  of  the  hiooa  v^ 
be  sharp  and  good,  even  after  many  years' 


iST,.' 


TV  eoknir  bu  >  eaaMtnibh  b«u{ii(  b] 

tour,  but  ihi>.  (Iiliouit  ■ ' ■  - 

.^^       bcfoR  tha  igiieMi 
*""'       jnABufacturiiiadi 

>r>ithiBa[nrcuio(ai___ _ 

iitncutidii^HM  under  A  coadoi  of  loot  and  £riix 

Should  llK«niiecDatslDlr«i,«peciiLly  in  thefor 
liHV  II  A  ptAt  likdihocd  of  ita  being  auined  rrioi 
y  iron  "  niH."  If  the  awol  ii  duUibuUd  evenir  ii 
uwgbout  the  miH  tbe  nutlnt  may  dc  po  m 
lerdy  deeper  tbe  tone  of  tbe  •lone,  but  if  piT«ni 

When  the  dunbilicy  of  itone  luu  nol  been  trird 

denble  period  io  b  boQdin^  nclually  encttd,  the  moet  cwful 
^  „  phynia]  and  cbeaucaJ  teiti  atuold  be  made.     If  tbe 

iTeTy  be  BiHiniedtebe  4/ p»d  quality  and  Liliely  to  prove  diiraUe; 
1;  naaUnar  In  cniihmg;  (1)  acid  tnt;  (3)  abaOTptWB  teat;  (4) 

K  diflmm  Itinda  t/«oni^fr^^lit1l^D^°«ow'nB  per  iq^ce 

300  tons  aectiHry  to  cnith  tlic  hardHt  granJtea.  In  gmml 
ractice  the  kiad  placed  upon  atone  ihould  not  tvftd  oiv-(«nihof 
ir  cnthmg  weigBC  aa  found  by  teating  typical  inciaieiu.  A  ur- 
ic h  cube  ia  a  convenient  lize  of  tea  adopted  for  toe  blodca  to  wbich 
K  cnitbing  leat  n  to  be  applied. 
The  effm  producrd  by    -'- -'  - —  ' ■'— 


!%■. 


U  decide 


Highly   .L_..._    .. 

hhI  crontaining  (he  tnt  ihonld  be  agitated  tw^e  a  uMjri  inc 
tiion  dI  the  add  ii  to  diaaolvc  any  portiooa  of  tlv  atone  tfiat  would 
edKonipoaedby  the  action  trfrnioke  and  acid  fumea. 
A  block  of  tbeetoBe  BBder  conaideration  abould  bedried  ihomighly 
1  a  variB  kUn  or  oven  and  canf  BDy  veiibed  before  it  baa  time  to 
bKirb  nobtan  from  Ibe  alt.  It  muat  tbeB  be  placed  to  aoak  in 
lean  water  for  twenty-four  boura  and  after  removal  again  weighed- 
lie  difFetence  belweea  tbe  welghu  regtatend  wiD  give  tbe  weight 
f  water  abaorbedi  Bad  tfala  ahoutd  not  be  n»re  than  10%  of  the 
cithl  of  Ibe  dry  block.  There  aie,  hcHevei,  eicepllona  to  thia 
»t,  aome  veiy  poroui  atona  being  dpable  of  laki^  up  a  large 

■11  mch  matoial  ia  liable  to  ailnw  damp  to  penelratt  thnxigh 

ecovniiing  tbe  presence  of  matttr  likely  to  aSect 
rady.  Should  iron  pyritea  be  diicovered  in  any 
B  aboukl  be  tejecled,  aa  thia  impurity  eaaily 


d  badty  ataii 
,  iOMt  abfloriienC.  and  moa 
impoaea  premire  have  becoi 


9iB|sct  and  unifor 


[  weight  and  more  poroua.  A  good  atone  should  ring  cl«rly 
hen  iiTuck  with  ated.  and  a  fretE  fracture  ahould  on  eiiBminaiioa 
r  bright,  clean  and  aharp  in  tenure  and  free  from  looae  gnina. 

.  undiilurbcd  for  about  thnHuartera  of  an  hour.  ^le  water 
I ■ .„..j     ,.r^.^ .  ,  ^hly  cryitalline  natuii, 

Telay  will  caM%b:  waln*to 

cm  ihown  to  be 


*e  ^raei 
ument  of  c 
anda  of  ye 


."■r.-/. 


by  Ctnpatn'i  Needle 
Thia  ia  an  Egyptian 
granite  which  undoubtedly  atood 
th  little  dclerioralkHi  on  the  epot 


nlen  verycairiully 
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I'lfrauna  irdatlaB  d  aflicata 


HI  of  lilicata  of  nda  la  ap 


lilicata  of  loda  ia  applied  unt 

[urated.    Thii  ta  allowed  to  dry  and  a  loJi 

in^uUa 


ioruBcl  together  and  by  decpnipofiL 
4ip.*Ec  >4  lime  which  Alia  the  porea  of  tbe  1 
ielei  logether.  thereby  checking  decay.  1 
— .!_j  ._  ti_^_^^p  j^^  |j^  decayed  owii 


of  the 

_  _jlutioa 

Huceaoinl  '  " 
ind  biodi  ii 


«  .5^«  __ 

-  „  .^^  ,jle  occur  in  tbe  projecting 

irtea,  especially  tboae  with  undercut 

likely  to  drop  off  wen  (he  aatunl  bed  level : 

aboutd  be  pbced  on  edge  with  tbe  laninae 

-, r at  IbeaBgleBof  the  building  whi 

x  ■pecolly  leleeted  and  laid  on  ita  natursl  bed. 
and  BndHQnea  wbicb  are  mnular  In  atructure  and  an  found  wi[fa 
wide  plann  of  cleava^,  giving  deep  beda  which  can  be  quanied 
in  Luge  blocki  having  uieBdeucylaaplit  In  any  paninUr  ditcctioD, 

moiiture  called  "  quarry  sap,"  on  account  of  which  all  atooea  (even 
Etanite)  are  conuiaraMvely  aoft  when  fint  quarried.  *_«-.-,_- 
Thia  water  gradually  evaporate^  and  after  toBie  Bwntha'  "■ 

acquire  baidiM  and  itrenBth.     For  IhcK  r«»n>  it  ii  deniable 

ejected,  and  the  durabDity  of  (he  none  ia  enhanced,  for  the  quarry 
aap  on  drying  out  leavei  a  hard  outer  crusi  or  nnrtpftivp  ikin 
which  would  be  removed  if  tbe  working  of  the  atom 

(^ih^ni^lnulil' be  b 


re  divided  hne  ■ 
'Bed  aa  aqueoui 


pur«  or  in  combination  with  cUv  and  nnd-  Granid'y*  or  oaiiiic 
limeatoim  coniiit  of  giaina  of  carbonate  of  lime  cemented  together 
by  the  nme  aubilancc  or  mi»d  with  land  and  cby.  The  graini 
are  egg-ahaped  Oence  tbe  name  "  oolite  ")  and  vary  in  lire  from 
tiny  partldca  to  graina  aa  lar^  as  peai.  Sketiy  limrilanei  conai&t 
almost  entirely  of  amall  diella,  cemented  togeiber  by  carbanaie  of 


ind  magneaia  in  varying  proportions,  and  1 
luanli^  of  silica,  iron  and  alumna.     : 


sr  this'l™d.  ^!dS|™ 


carbonate  e(  mifnesia.  Many  of  the  Stmt  bundira-stonei  are 
limestDoea.  In  England  typical  examples  are  the  Bath  stones, 
Portlatid  stone  and  Kentish  jagnone,  and  in  America  those  from 
tbe  atatee  of  New  York,  Indiaiu^Bcdlord  quarry,  light  brown  slone). 
Illinoia  (Grafton  and  Cheater  quatries)  and  Kentucliy  (Bowling 
Green  atone,  light  nvy.  aimilat  to  FVmland).  Notable  Fnnch 
tinrstnnea  are  obtained  from  the  quarriH  at  Peuren  (erean). 
aili«u.Caillanl  (white).  Abinli,  Notmandoui  [while),  and  Villara 
(light  bnwn).   The  hanUil  and  cloant  grained  of  these  are  capable 


a  gcoen]  rule  th^  do  OM  atand  lbs 
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STONE  AGE— STONEHAVEN 


action  of  fire  wdl.  On  being  treated  with  a  dilute  add.  limestones 
will  effervesce  and  by  this  test  they  can  easily  be  identified.  Lime> 
stones  weigh  between  tm  lb  and  166  lb  per  cubic  foot.  They  vaiv 
in  colour,  but  most  of  them  are  cream  or  yellowish  brown.  Marue 
b  a  limestone  which  has  been  changed  by  the  action  of  heat  and 
pressure  into  a  crystalline  form.  Many  beautiful  varietiea  are  found 
which  are  suitable  for  interior  decoration,  such  as  for  orfumns,  wall 
lining,  paving,  &c.,  and  in  dry  sunny  climates  they  may  be  employed 
with  great  effect  in  external  situations.  They  will  take  a  high  polish 
and  the  fine  grained  varieties  are  well  adapted  for  intricate  carving. 
The  principal  supplies  of  marble  are  drawn  from  Italy,  Belgium 
and  France,  but  the  marbles  from  Ireland  .and  those  from  Devon- 
shire and  Derbyshire  possess  a  remarkable  range  of  colour  and 
variety  of  markings.  America  has  few  notable  coloured  marbles.; 
most  of  the  stones  quarried  are  white  or  black.  The  states  of 
Vermont  (West  Rutland  and  Sutherland  Falb  quarries),  Tennes&e 
and  Georgia  produce  large  quamities  of  marole.  Mareao  and 
uagliola  are  imitations  of  marbles,  and  their  manufacture  and  use 
are  described  in  Plasterwokk. 

Sandstones  are  composed  of  grains  of  sand  held  together  by  a 
cementing  substance  to  form  a  compact  rock.  The  cementing 
medium  may  be  silica,  alumina,  carbonate  of  lime  or  an  oxide  01 
iron.  Those  stones  that  have  a  siliceous  cement  are  the  miost 
durable.  Sandstones  vary  more  in  colour  than  limestones,  the 
colour  being  largely  due  to  the  presence  of  iron.  Cream,  brown, 
erey,  pink,  red,  light  and  dark  blue,  and  drab  are  common  colours. 
Typical  British  sandstones  are  Corsehill  (red)  from  Dumfriesshire, 
the  Yorkshire  sandstones  (brown),  Pennant  stone  and  Forest  of 
Dean  (blue  and  grey)  from  Gloucestershire.  In  America  sandstones 
are  quarried  in  many  states,  princi^lly  Connecticut  (brown  stone), 
New  York  (Potsdam  red  stone),  Ohio  (Amherst  Berea  and  other 
quarries,  lignt  brown  or  grey  stone)  and  Massachusetts  (Long- 
meadow  brown  stone).  The  texture  of  sandstones  varies  from  a 
fine,  almost  microscopical,  grain  to  one  composed  of  large  particles 
of  sand.  It  will  generally  be  foimd  that  the  heaviest,  densest, 
least  porous  and  most  lasting  stones  are  those  with  a  fine  grain. 

Granites  are  igneous  rocks  formed  by  volcanic  action  and  are  of  all 
ffeotogical  ages.  Granite  is  composed  of  quartz,  felspar  and  mica 
mtimately  compacted  in  varying  proportions  to  form  a  iiard  granular 
stone.  Quartz  is  the  principal  constituent  and  imparts  to  the  rock 
the  qualities  of  durability  and  strength.  Stones  containing  a  large 
proportion  of  quartz  rfre  hard  and  difficult  to  work.  Felspar  of 
an  earthy  nature  is  opaque  in  appearance  and  u  liable  to  decay; 
it  should  be  clear  and  almost  transparent.  The  characteristic 
colour  of  the  granite  is  generally  due  to  this  substance,  but  th^ 
stone  is  often  affected  by  the  nature  of  the  mica  it  contains,  Aether 
it  be  light  or  dark  in  tint.  Granite  is  the  hardest,  strongest  and 
most  durable  of  building-stones,  and  is  difficult  and  costly  to  work. 
When  polished,  many  varieties  present  a  beautiful  and  lasting 
surface.  By  reason  01  its  strength  and  toughness  this  stone  b  often 
used  for  foundations,  bases,  columns,  kerbs  and  paving  and  in  all 
positions  where  great  stren^h  b  reauired.  The  granites  from  the 
Peterhead  and  Aberdeen  districts  of  Scotland  and  from  Cornwall 
and  Devonshire  in  England  are  much  used.  In  the  United  States 
good  granites  are  quarried  in  Connecticut,  Massachusetts  and 
Minnesota.  Canada,  especially  the  eastern  provinces,  supplies  many 
excellent  varieties  of  granites.  Much  gramte  b  also  exfwrted  from 
Norway  and  Sweden.  Syeniiic  granite  contains  hornblende  in 
addition  to  quartz,  felspar  and  mica.    True  syenite  consists  of 

Jiuartz,  fdspar  and  hornblende,  the  latter  taking  the  pAace  of  mica, 
t  obtains  its  name  from  •a  stone  found  at  Syene  in  Egypt,  but  it 
has  since  been  discovered  that  thb  stone  is  not  a  "  syenite  "  as  it 
actually  contains  more  mica  than  hornblende.  These  rocks  are 
very  hard  and  are  used  more  for  paving  and  road-metalling  than  for 
building  purposes. 

Slates. — ^The  slate  used  for  roofing  and  other  purposes  in  building 
b  a  fine-grained  and  compact  rock  composed  of  sandy  clay  which 
has  been  more  or  less  metamorphosed  by  the  action  of  heat  and 
tremendous  pressure.  Such  rocks  were  originally  deposited  in 
the  form  of  sediment  by  the  sea  or  river,  afterwards  becoming 
compacted  by  the  continual  heaping  up  of  superincumbent  materiaC 
Owing  no  doubt  to  some  sliding  motion  having  at  some  time  taken 
place,  slaty  rocks  are  capable  of  being  s^lit  into  thin  sheets  which  are 
trimmed  to  the  various  marketable  sizes.  A  good  slate  b  hard, 
tough  and  non-absorbent,  will  give  out  a  metallic  ring  if  struck, 
and  when  trimmed  it  will  not  splinter  nor  will  the  edges  become 
ragged.  Slates  range  in  colour  from  purple  to  grey  and  green. 
The  best-known  British  slates  are  those  of  the  Welsh  and  Westmor- 
land quarries.  In  America  g[ood  slate  is  found  in  the  states  of  Nenir 
York,  Pennsylvania  and  Maine.    (See  also  Roofs.) 

There  are  several  kinds  of  artificbl  stone  on  the  market,  consisting 
of  fine  cement  concrete  placed  to  set  in  wooden  or  iron  moulds. 
ArtHkimi  Although  from  an  artistic  point  of  view  its  use  b  not 
^~^^     desirable,  it  b  prepared  with  such  care  that  its  cheap- 

**•  ness,  strength  and  uniform  character  have  led  to  its  wide 
employment.  One  of  the  best-known  varieties  is  Victoria  stone 
which  is  composed  of  finely  crushed  Mount  Sorrel  (Leicestershire) 
granite  and  Portland  cement,  carefully  mixed  by  machincr>'  in  the 
proportions  of  three  to  one,  and  filled  into  moulds  of  the  required 


shape.  When  the  blocks  are  set  haid  the  monkk  are  loof  nr<1  asd 
the  blocks  plaoed  in  a  solution  of  niicate  of  aoda  for  abouc  two  weeks 
for  the  purixMe  of  indurating  and  hardeniiy  them.  Many  nasuf  ac- 
turers  turn  out  s  material  that  b  practjcally  oon-pocoas  aad  is 
able  effectually  to  resist  the  corroding  inflHenfy  of  sea  ak  or  the 
impure  atmosphere  of  large  towns.  ^ 

See  Rivington't  Notes  on  Building  Construeticm,  voL  an.;  F.  E. 
Kidder,  BmUimg  Cotuiruction  and  Supertnlendemco,  'voL  L;  P. 
Merril,  Stones  jor  Buildiiu  and  Decoration  (American) :  H.  Blagrove. 
Marble  Decoration;  W.  R.  Johnson,  Report  on  BmUing  SUme  for 
Extension  of  United  States  Capitel;  Report  of  CommUlee  mpon  tke 
Decay  of  Stone  at  tke  Palace  at  Westminster,  (J.  Br.) 

fffONB  AGE,  the  term  emi^oyed  by  antluopologists  to  dexi^te 
the  earliest  stage  of  human  dvilisation  when  man  had  gained  so 
knowledge  of  metals,  and  hb  weapons  and  utensils  were  fomwd  of 
stone,  horn  or  bone.  The  term  has  no  chronological  yalne,  as 
the  Stone  Age  was  earlier  in  some  parts  of  the  wocid  than  in 
others,  and  even  to-day  races  exist  \^io  axe  still  in  their  Stone 
Age.  TUs  first  period  of  human  culture  has  been  subdivided  by 
Lord  Aveburyinto  Palacolitkic  and  Neolilkic,  words  winch  ha\e 
been  generally  accepted  as  expressing  the  two  stages  ol  the  rou^ 
unpolished  and  the  finely  finished  and  polished  stone  implnnfnts. 
(See  Akcbakology.) 

8T0NB-FLT,  the  name  ^ven  to  medium-sized,  nenropteroa 
insects  of  the  family  Palidae  with  long  flexible  antrnwar,  wide 
thoracic  sterna  and  with  the  wings  resembling,  as  regards  size, 
shape  and  the  fan-like  folding  of  the  posterior  pair,  those  typical 
of  the  Orthoptera  except  that  the  anterior  pair  is  mexnbraooas 
and  not  coriaceous.  The  immature  forms,  irtiidi  are  aquatic, 
carnivorous  and  active,  are  very  like  the  adults  txcxpt  in  the 
absence  of  wings^  and  in  their  method  of  respiratkxn,  which  is 
either  cutaneous  or  effected  by  means  of  varioiuly  placed  integu- 
mental  tufts  richly  supplied  with  tracheae.  By  some  authors  the 
Palidae  are  regarded  as  a  special  order,  Flecoptera;  by  othen 
as  a  sub-orda  of  an  order  Platyptera,  nduch  contains  the 
Termitidae  and  some  other  insects  as  weiL 

STONEHAM,  a  township  of  Middlesex  county ,  Massachusetts, 
U.S.A.  Pop.  (1890),  6x55;  (1900),  6x97;  (1910,  U.S.  census), 
70^.  Area,  6-6  sq.  m.  hi  the  township  is  Spot  Pood,  a  large 
lake  with  islets,  so  named  in  1632  by  Governor  Johxt  Wxnthrop 
and  others  who  then  first  discovered  it;  it  is  a  storage  basin  for 
the  Metropolitan  Water  District,  and  supplies  Medford,  Melrose 
and  Stondiam.  A  large  part  (730  acres)  of  the  Middlesex  FeJls 
Reservation  of  the  Metropolitan  Park  System  b  in  Stondtam. 
The  village  of  Stoneham,  with  the  only  post  office  in  the  tovis- 
shlplisabout  9  ol  north  by  east  of  Boston,  and  is  served  by  the 
Boston  &  Maine  railway  and  by  inter-urban  dectric  lines;  it  has 
a  public  library.  Steam  power  was  first  used  in  the  noantrfacture 
of  ^oes  in  Stoneham  by  John  Hill  &  Co.,  who  introduced  many 
labour-saving  devices,  notably  the  heeling  machine  (iS6:i. 
Stoneham,  long  a  part  of  Charlestown  and  first  settled  about 
x668,  was  incorporated  as  a  township  in  172s*  but  its 
boundaries  have  been  frequently  changed  since  then. 

STONEHAVEN  Qocally  Stanekive),  a  police  burgh,  seaport 
and  county  town  of  Kincardineshire,  Scotland,  x5  m.  S^W.  ctf 
Aberdeen  by  rail.  Pop.  (1901),  4577.  It  o)ttststs  of  two  quarters, 
the  old  town  picturesquely  situated  on  the  south  bank  of  the 
Carron  and  the  new  on  the  land  betwMn  this  stream  and  the 
Cowie,  the  two  being  connected  by  the  bridge  whidx  carries  the 
main  road  from  the  south  to  Aberdeen.  The  principal  buildir.s:s 
are  the  market-house  and  town  hall,  and  the  iiulustries  inclg  i< 
distilling,  brewing,  tanning,  the  making  of  net,  rope  and  ivdoe 
and  woollen  manufactures.  The  harbour,  a  natural  ba^.  is 
protected  on  the  south-east  by  cliffs  and  has  a  quay.  The  tra^::e 
is  mostly  in  coal  and  lime  and  the  exports  are  chiefly  agricultural 
The  town  is  an  important  centre  of  the  fishing  industry,  and  has 
become  a  favourite  watering-place.  On  the  decay  of  KincardiDe, 
the  original  capital,  Stonehaven  became  the  county  town  in  x6oc, 
and  suffered  heavily  during  the  covenanting  troubles,  Momrose 
setting  it  on  fire  in  1645.  The  Slug  Road  to  Banchory-Tc^l^£. 
or  Upper  Banchory  Cpop.  1475),  15  m.  distant,  a  fa\-ounie 
residential  resort  of  Aberdeen  citizens,  begins  at  Stoneha^'en. 
It  pursues  mainly  a  north-western  direction,  at  one  point  beu^ 
carried  over  the  shoulder  of  Cairn  mon-eam  (1245  ^t*)- 
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STONEHENGE  (Sue.  Stankengist,  hasl^uig  stones),  a  circular 
-oup  of  huge  standing  stones  (see  Stone  Moff  uments),  situated 

I  Salisbury  Plain,  Wiltshire,  England,  about  7  m.  N.  of 
ilisbury.  Until  comparatively  recent  times  the  surrounding 
[strict  was  in  a  state  of  nature  with  merely  a  thin  coating  of 
irf  interspersed  with  tufts  of  heath  and  dwarf  ihistles,  but  bare 
:  trees  and  shrubs  and  altogether  devoid  of  the  works  of  man, 
ith  the  exception  of  a  series  of  prehistoric  barrows  of  the  Bronze 
ge  which,  singly  and  in  groups,  studded  the  landscape.  It  is 
ife  to  say  that  no  prehistoric  monument  in  Great  Britain  has 
vcn  rise  to  more  speculation  as  to  its  origin,  date  and  purpose; 
id  although  the  few  hoary  stones  still  extant  are  but  a  small 
3rtioo  of  the  original  structure  they  are  stiU  sufficiently  imposing 
>  excite  the  wonder  of  the  passing  traveller,  and  mysterious 
lough  to  puzzle  the  antiquary. 

Stonchenge  was  first  mentioned  by  Nennius  in  the  9th  century, 
ho  asserts  that  it  was  erected  in  commemoration  of  the  400  nobles 
ho  were  treacherously  slain  near  the  spot  by  Hengist  in  472. 

similar  account  of  its  origin  is  given  in  the  triads  of  the  Welsh 
ards,  where  its  erection  is  attributed  to  Aurelius  Ambrosius, 
le  successor  of  Vortigem.  This  was  regarded  as  a  miraculous 
;at  brought  about  by  the  incantations  of  the  magician  Merlin, 
ho  caused  a  great  stone  circle  in  Ireland  (said  to  have  been 
reviously  carried  thither  out  of  Africa  by  giants)  to  be  trans- 
ortcd  to  Salisbury  Plain,  where,  at  Merlin's  "  word  of  power," 

II  the  stones  moved  into  their  proper  places.  On  the  other 
and,  the  Welsh  bard  Aneurin  states  that  Stonehenge  existed 
efore  the  time  of  Aurelius,  whose  title  of  Ambrosius  may,  as  sug- 
ested  by  Davies,  have  been  derived  from  Stonehenge.  Geoffrey 
f  Monmouth,  in  recording  the  death  of  Constantine,  which  took 
lace  about  the  middle  of  the  6th  century  (Historia  britonum), 
tates  that  he  was  buried  "  close  by  Uther  Pendragon,  within 
he  structure  of  stones  which  was  set  up  with  wonderful  art  not 
ir  from  Salisbury,  and  called  in  the  English  tongue,  Stone- 
enge."  Inigo  Jones,  in  his  work  on  Stonehenge,  published  in 
655,  endeavours  to  prove  that  it  was  a  "  Roman  temple, 
iscribed  to  Coelus,  the  senior  of  the  heathen  gods,  and  built 
ftcr  the  Tuscan  order."  This  theory  was  attacked  by  Dr 
Iharleton  (1725),  one  of  the  physicians  of  Charles  II.,  who 
laintained  that  it  was  erected  by  the  Danes,  and  consequently 
fter  the  departure  of  the  Romans  from  Britain.  The  next 
3ntroversialist  who  appeared  on  the  scene  was  the  famous  Dr 
tukely  (1740)  who  propounded  the  theory  that  Stonehenge,  the 
tone  circle  at  Avebury  (Abury),  &c.,  were  temples  for  serpent 
rorship,  ''  Dracontia  "  as  he  called  them,  the  serpent  worship- 
ers being  the  Druids.  Subsequent  writers  dropped  the  ophite 
ortion  of  this  theory,  but  still  continued  to  regard  Stonehenge 
s  a  temple  or  observatory  of  the  Druids.    Lord  Avebury  regards 

as  a  temple  of  the  Bronze  Age  (i  500-1000  B.C.),  though  appar- 
ntly  it  was  not  all  erected  at  one  time,  the  inner  drde  of  small 
n wrought,  blue  stones  being  probably  older  than  the  rest 
Prehistoric  Times).  On  the  other  hand  James  Fergusson 
[873)  contended  that  it  was  a  sepulchral  monument  of  the  Saxon 
eriod. 

The  original  number  and  position  of  the  stones  have  suffered 
I  the  course  of  time  from  wind  and  weather,  in  days  when 
rchaeological  interest  was  not  alive  to  the  importance  of  pre- 
;rving  so  ancient  a  monument.  That,  however,  these  natural 
auses  of  its  dilapidation  were  assisted  by  the  sacrilegious  hand 
f  man  there  is  no  lack  of  documentary  evidence.  Thus  Inigo 
ones  laments  the  disappearance  of  stones  that  were  standing 
hen  he  measured  it;  and  both  Stukely  and  Aubrey  deplore 
ie  loss  of  fallen  stones  that  were  removed  to  make  bridges, 
lill-dams  and  the  like.  On  the  evening  of  the  31st  of  December 
900,  one  of  the  outer  trilithons  (22  on  plan),  with  its  lintel, 

as  blown  down  in  the  course  of  a  severe  storm,  this  being  the 
rst  collapse  since  the  3rd  of  January  1797,  when  one  of  the  fine 
rilithons  (57,  58)  of  the  horseshoe  fell.  This  catastrophe 
ttracted  renewed  attention  to  the  state  of  Stonehenge,  and 
luch  discussion  took  place  as  to  the  taking  of  precautions  against 
irthcr  decay. 

The  annexed  plan,  which  is  that  of  Professor  Flinders  Petrie, 


shows  the  state  of  Stonehenge  at  the  moment  preceding  the  fall 
of  the  trilithon  on  the  3xst  of  December  xgoo.  Within  a  cixcular 
earthwork,  300  ft.  in  diameter  and  approached  from  the  north> 
east  by  a  road  or  avenue  which  can  still  be  traced  by  banks  of 
earth,  is  an  outer  drde  of  trilithons  (xoo  ft.  in  diameter)  formed  by 
great  monoliths  (sarsens),  ori^nally  thirty  in  number,  with  large 
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lintel  stones.  About  9  ft.  within  this  drde  and  concentric 
with  it  is  another,  formed  of  smaller  "  blue  stones,"  originally 
forty  in  number,  but  only  a  few  of  which  now  remain  in  situ; 
within  that  was  a  horseshoe  of  five  huge  trilithons  formed  by  ten 
monoliths  with  thdr  imposts  (all  sarsens) ;  and  within  the  horse- 
shoe was  an  inner  horseshoe  of  "  blue  stones,"  originally  nine- 
teen in  number.  The  open  part  of  the  hors^oc  exactly  faces 
the  sunrise  at  the  summer  solstice.  Beyond  the  outer  circle 
(not  shown  on  plan)  a  great  monolith — the  sun  stone,  or  so-called 
"  Friar's  Heel " — standing  on  the  axis  of  the  horseshoe,  marks 
the  point  where  a  spectator,  centrally  placed  within  the  horse- 
shoe, would  see  the  sun  rise  on  the  horizon  at  the  solstice.  On 
the  drcumference  of  the  earthem  drde  or  surrounding  rampart 
(not  shown  on  plan),  which  is  here  intentionally  broken,  a  great 
recumbent  stone — the  slaughter  stone — lies  along  the  axis: 
and  across  the  axis,  near  the  central  curve  of  the  inner  horse- 
shoe, lies  a- fine  recumbent  stone — the  altar  stone — 15  ft.  long. 

Only  half  the  outer  cirde  (sarsens)  now  remained  upright, 
three  on  the  west,  thirteen  on  the  east;  and  this  indicated  the 
effect  of  the  prevalent  west  wind.  The  fall  of  trilithon  23  and  its 
lintel  opened  a  brgcr  path  to  the  wind,  and  added  to  the  danger 
of  further  destruction.  Moreover,  the  narrow  passages  between 
the  eastern  monoliths  had  become  worn  by  use  into  hollows  which 
threatened  their  foundations.  The  acquisition  of  Sdisbury 
Plain  by  the  war  office  for  military  purposes  seemed  likely, 
again,  to  add  to  the  risk  of  harm  from  thoughtless  visitors. 
For  all  reasons  an  attempt  to  preserve  Stonchenge  was  desirable; 
and  the  owner.  Sir  Edmund  Antrobus*  was  willing,  on  certain 
conditions,  as  to  limitations  of  access,  to  co-operate  with  the 
Sodety  of  Antiquaries,  Wiltshire  Archaeological  Sodcty  and 
Sodety  for  the  Preservation  of  Andent  Monuments  in  taking 
such  steps  as  might  be  necessary  to  prevent  more  stones  from 
falling,  and  even  (if  possible)  to  set  up  some  which  had  fallen. 

*The  ownership  of  Stonehenge  havine  been  questioned,  Sir 
E.  Antrobus't  legal  title  to  it  was  confirmed  by  a  lawsuit  in  1905. 
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7,  wiib  lintel— •hich  hid 
ru  Icanias  at  a  dan^nnu 
■  to  replacement  witil  aa 


The  KKutJa  advised  that  tcilithaii  6 
slewed  round — and  trilithoa  j6,  which 
angle,  ihould  be  eaamlned  with  i  vii 
little  excavation  aa  pouible;  that  tht 
replaced^  and  ita  companion  aanen  (71)  lecurcd;  and  that  tiili- 
thon  J7,  s8,  ihould  be  le-erecled  in  iti  place,  which  wu  eiactly 
known.  Steps  weie  taken  to  place  the  matter  in  the  hands  of 
engioeering  eiperts.  On  the  i^tb  of  September  igoi  trilithon 
5a  was  successfully  raised  to  a  pcrpendiculu  position.  It  then 
presented  ».n  imposing  appearance,  atandiag  Ji  (t.  above  ground: 
its  total  length  was  found  to  be  29  It.  6  in.,  and  it*  weight  about 
30  tons.  The  eicavaticns  were  carried  to  a  depth  of  S  It.  i  in. 
w  [he  datura  line,  and  many  objects  were  found,  including 


■  upper  strata) 


MOf  tl 


supcrm 


d  the  in 


]  fragment*  of  pottery.    Nearly  i 
cicavaled — aies,  hammer  axes,  at( 
Is — whicb,  according  to  Dr  Gowland,  * 


ir  (on 


id  been  t 


Bfor 


(aces  to  a  level  or  curved  surface.  No  light 
on  the  transport  ol  the  block*. 

Notwithstanding  the  many  attempts,  both  by 
and  speculative  writings,  10  elucidate  the  histoiy  of  this  unique 
monument,  the  archaeological  data  available  are  msuffident  to 
decide  definitely  between  the  conBicting  opinions  held  with, 
regud  to  the  date  of  its  construction  and  the  purpose  for  which  it 
was  originally  intended.  The  finding  of  chips  of  "  unens  "  and 
"  blue  stones  "  together  "  down  to  the  bed  oC  the  rock  "  would 
seem  to  disprove  the  theory  that  the  inner  circle  and  inner 
hocseiboe  were  built  earlier  than  the  rest  of  the  monument. 
Di  Gowland  at  a  meeting  ol  the  Society  of  Antiquaries  {Dec.  19, 

Stonehenge,  in  whicb  he  came  to  the  conclusion  that  the  struc- 
ture was  a  temple  dedicated  to  the  worship  ol  the  sun,  and  he 
auicns  its  erection  to  the  end  of  the  Neolithic  period  (looo  to 
und  that  no  bronze  implements  or  reUci 


m  the  fi 


leqJor, 


tbat  oidy  th 
les  that  t' 


.   Itdc 


ucted  « 


metal 


ecause  none  of  tbe  Sloncbenge  todl  hai 
la  of  Neolithic  implemenU,  ao  that  they 
might  have  been  ipeciilly  impressed  (or  Ibe  purpose  of  roughly 
hewing  these  huge  stones,  for  which,  indeed,  they  were  really 
better  adapted,  and  more  easily  procuitd,  than  the  early  and 
very  costly  metal  tools  of  the  Btonie  A^.  On  the  other  hand, 
the  recorded  discovery  o(  iron  armour,  Roman  and  British 
potteiT  and  coins,  together  with  tbe  bgnes  and  horns  o(  deer 
and  other  animals,  is  o(  little  evidential  value  without  a  predsc 

^logical  value,  a*  it  i*  an  undoubted  s^iulchraj 


EeAge. 


a  temple  for  sun-i 
ie  was  raised  to  mi 


That  the  sun  on  midsummer  day  rises  nearly,  hut  not  quite, 
'liar's  Heel,  has  long 
been  advanced  as  the  chlel  argument  in  support  o(  the  theory 

rk  euctly  the  line  of 

that  in  the  course  of  lime  the  dinction  ol  tbis  line  would  slowly 
undergo  a  change,  and  that,  ac  any  subsequent  dale  since, 

of  time,  thus  supplying  chronological  data  to  astronomers  lor 
dEtetmining  the  age  of  Ibe  building.  The  solution  of  this 
problem  has  recently  been  attempted  by  Sir  Norman  Lockyer 
(Slmidtntc  and  oUttr  Briluk  Slant  UmumttUs),  who  calculates 
(hat  on  midsummer  diy,  l&So  B.C.,  the  sun  would  rise  exactly 
over  the  Friar's  Heel,  and  in  a  direct  line  with  the  axis  of  tbe 
temple  and  "  avenue."  The  above  date  he  tbcceloie  conuden 
to  be  tbe  date  o(  tbe  erection  o(  this  great  national  monument, 
within  a  margin  of  possible  error,  on  either  side,  of  no  yean, 
linking  at  SlDDeben(e  (rom  tbe  aicbilectural  standp(riat, 


stones,  capstone),  tenons  and  sockela    That  its  anakicues  were 

chiefly  used  as  sepulchres  has  been  fully  eatahlisfaed,  and  this 
i*  presumptive  evidence  that  tbe  sepulchral  element  was,  at 
least,  one  ol  the  objecll  lor  which  Stonehenge  was  coostracted: 
and  it  wu  probably  for  this  rcawn  that  it  was  erected  on  Sabs- 
bury  Plain,  where  tbere  already  existed  an  eatensve  Decro|)Dlis 
of  the  Bronie  Age-.  Nor  would  tbis  by  any  loeus  miliuie 
acainsi  its  use  as  a  temple  (or  consccntini  the  dead,  oc  lor 
Bun'Wonbip,  or  any  oilier  religious  purpose. 


■nilEMAII,  OEOHOB  (igii-1894),  Anericui  •oMier,  wu 
bom  at  Busti,  in  Chautauqua  county,  New  York,  on  the  bh 
o(  Auguat  1811.  He  graduated  at  West  Point  ia  t&)fi.  vrvtd 
as  second  lieutenant  with  the  Mormon  batlahon  in  Cilifomia 
during  the  Mexican  War,  and  became  a  captain  in  1II55.  la 
February  i3«i,  while  in  command  ol  Fort  Brown,  Ttxu,  he 
disregarded  the  onlen  o(  bis  supeiiur  officer,  Major-Cenenl 
D.  E,  Twiggs,  to  surrender  to  tbe  Opnlederate  lorces,  and  escaped 
with  the  garrisoD.  He  lerved  on  HcClellan's  sud  during  the 
West  Virginia  campaign,  and  was  commbsioned  brigadier- 
geneial  o(  vdunteers  and  appointed  chie(  a(  cavalry  o<  the 
Army  o(  the  Potomac  in  August  i36i,  in  which  capacity  be 
took  pan  In  the  Peninsula  campaign  and  tbe  Seven  Days'  Bank. 
He  oommaaded  the  III.  corps  in  tbe  Fredericksbui«  cunpugn; 
and  was  promoted,  in  November  1A61,  to  be  majof-gen^sl  at 
volunteers.  During  the  Chancellorsville  campaign  he  nude 
an  unsuccesslul  cavalry  raid  toward  Richmond.  In  tbe  ^tily 
months  of  ifti*  he  commanded  the  XXllI.  corpa,  and  then, 
as  commander  nS  the  cavalry  of  the  department  of  the  OhMi. 
look  part  in  the  Atlanta  campaign.  While  attempting  to  sciie 
the  Confederate  prison  at  Andeisonville  Quly  ji,  i»4t),  be 
was  captured  at  (Clinton,  Georgia.  After  hia  release  in  Onober 
he  commanded  cavalry  in  East  Tennessee,  making  SDCcesdol 
raids  into  Virginia  and  North  Carolina,  and  on  the  riih  a( 
April  i86s  deiealed  a  Confederate  (orce  near  Salisbury,  North 
Carolina,  and  captured  a  large  Dumber  of  prisonen.  Aher- 
waid  he  beld  commanda  in  Tennessee  and  Vuginia  until  i3A& 
He  was  mustered  out  o(  the  volunteer  service  id  September 
1S66,  but  served  in  the  regular  irmy  a*  colonel  and  brcvei- 
major-genenJ  till  1S71.  He  then  removed  to  Califoniia.  wa 
elected  governor  by  the  Democrats,  and  served  ftoiB  iS*j  to 
iSS;.  Id  February  1&91  he  was  made  a  colonel  on  the  reiiced 
lilt.  U.S.  Army,  and  on  (he  jth  of  September  1894  died  U  BnlUa, 
New  York. 

STOHB  MOnmEHTl,  PRIMITlTB^The  raising  ol  n»- 
memoratlve  monuments  o(  such  enduring  materia]  a*  siofie  is  a 
pnctke  that  may  be  traced  in  all  countries  to  tbe  remotest 
limes.  Tbe  higldy  sculptured  sutues,  obtUska  tad  oihs 
mDnitmenta]  erections  of  modem  civiliiation  arc  btn  tbe  linal 
representatives  of  the  unhewn  monoliths,  dolaieni.  cTOwkc^ 
tic,  of  prehistoric  times.  Judpng  Imm  tbe  large  nsaibB  of 
the  latter  that  have  still  survival  the  destructive  aseaoes 
(notably  those  o(  man  himself)  to  which  they  have  been  *T**«*^ 
during  so  many  ages,  it  would  seem  that  tbe  motives  which  led 
to  their  erection  had  aa  great  a  hold  on  humanity  in  its  cuBh 
stages  ol  development  aa  at  the  present  time.     In  gXTins  sane 
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Idea  of  the  chancteristics  of  these  rude  and  primitive  monu- 
ments in  Britain  and  dsewhere  it  will  be  convenient  to  classify 
them  as  follows:  (i)  Isolated  pillars,  or  monoliths  (/tAnt, 
solitary,  and  Xi^ot,  stone)  of  unhewn  stones  raised  on  end,  are 
called  menhirs  (Cornish,  maenhirf  and  Welsh  maen,  a  stone, 
and  kir,  long).  (3)  When  these  monoliths  are  arranged  in  lines 
they  become  alignrnenit  (ad,  to,  and  Fr.  ligne^  a  line),  as  at 
M6nec,  Camac  (see  Plate,  fig.  j).  (3)  But  if  their  linear  arrange- 
ment be  such  as  to  form  an  endosure  (enceinte),  whether 
circular,  oval  or  irregular,  the  group  is  designated  by  the  name 
of  cromUck  (Gaelic,  erom,  crooked,  and  Jeac,  Welsh  Ueck,  a 
flagstone),  as  at  Carrowmore,  Ireland  (see  Plate,  fig.  4).  (4) 
When  the  monoliths,  instead  of  standing  apart  as  in  the  previous 
structures,  are  placed  close  to  each  otho:  and  enclose  an  area 
sufficiently  small  and  narrow  to  be  roofed  over  by  one  or  more 
capstones  so  as  to  form  a  rude  chamber,  the  monument  is 
called  a  ddmtn  (Breton,  dolmtHf  from  dU,  a  table,  and  iMfi, 
Welsh  maeUf  a  stone).  For  illustrations  of  the  dolmens  at 
Keriaval  and  Kit's  Cbty  House  (see  Plate,  figs,  i  and  2).  This 
megalithic  chamber  is  sometimes  wholly  embedded  in  a  mound 
of  earth  or  stones  so  as  to  present  to  outward  appearance  the 
form  of  a  tumulus  or  cairn.  As,  however,  there  are  many 
tumuli  and  cairns  which  do  not  contain  megalithic  chambers, 
it  is  only  partially  that  these  prehistoric  remains  come  under 
the  category  of  primitive  stone  monuments.  In  the  rare 
instances  of  a  dolmen  being  constructed  of  two  single  standing 
stones  supporting  a  third,  like  the  lintd  of  a  door,  as  may  be 
seen  at  Stondienge  {q.^.),  the  monument  b  called  a  trUiUum 
(rpi'^TpetSt  three,  and  XI5ot,  stone). 

Menhirs. — Rude  monoliths* set  on  end  appear  to  have  been 
erected  in  all  tgA  for  a  variety  of  commemorative  purposes, 
such  as  on  the  accession  of  kings  and  chiefs,  or  to  mark  the  «te 
of  a  battle,  a  grave,  or  a  boundary  line,  &&  Throughout  the 
British  Isles  such  standing  stones  are  widely  interspersed, 
espedally  in  the  less  cultivated  districts.  In  Scotland,  when 
stones  were  used  ceremonially  in  the  act  of  crowning  a  king,  they 
were  called  tanist  stones,  the  most  cdebrated  of  which  was 
the  Lia  Fail,  formerly  at  Scone  (now  at  Westminster  Abbey), 
on  which  the  kings  of  ScotUnd  used  to  be  crowned.  We  read 
also  of  hare  or  hoer  stones,  cambus  or  camus  stones  {cam, 
crooked),  cat  (calk,  battle)  stones,  witch  stanes,  Druid 
sianes,  &c.  The  Hawk  stane,  or  Saxum  Pakenis,  at  St  Madoes, 
Perthshire,  was  erected  in  memory  of  the  defeat  of  the  Danes  at 
Luncarty,  and  a  monolith  now  standing  on  the  field  of  Floddcn 
is  said  to  mark  \he  place  where  King  James  fell.  When  menhirs 
were  grouped  together  their  number  was  often  significant, 
e.g.  twelve  (Joshua  iv.  5)  or  seven  (Herod.  HI.  8).  Some  standing 
stones  are  found  to  have  been  artificially  perforated,  and  with 
these  superstition  has  associated  some  curious  ceremonies. 
As  examples  of  this  dass  may  be  mentioned  the  famous  Stone 
of  Odin  near  the  drcle  of  Stennis,  the  Clach-Charra,  or  Stone 
of  Vengeance,  at  Onich  near  Balachulish,  Argyllshire,  and 
Mcn-en-tol  (the  holed-stone)  in  Cornwall.  Two  rude  mono- 
liths in  Scotland  bear  inscriptions — the  famous  Newton  Stone 
in  the  district  of  Garioch,  and  the  Cat  Stane  near  Edinburgh. 
Others  have  cup-and-ring  markings,  spirals  or  concentric  drdes. 
In  Ireland,  Wales  and  Scotland  they  are  occasionally  found 
with  Ogam  Inscriptions  and  in  the  north-east  of  Scotland  (Pict- 
land)  with  some  remarkable  and  hitherto  unexplained  symbolical 
figures,  which  were  continued  on  the  hewn  and  elaboratdy 
sculptured  stones  of  early  Christian  times  so  largely  found 
in  that  locality.  In  England  monoliths  are  often  associated 
with  the  cromlechs  or  stone  drclcs,  as  the  King's  Stone  at 
Stanton  Drew,  Long  Meg  at  Little  Salkeld,  the  Ring  Stone  at 
Avcbury,  &c.  One  of  the  finest  British  monoliths  stands  in  the 
churchyard  of  Rudston,  Yorkshire. 

Menhirs  are  found  in  all  countries  which  abound  fai  mega- 
lithic structures.  In  France  over  1600  isolated  examples  have 
been  recorded,  of  which  about  the  half,  and  by  far  the  most 
remarkable,  are  within  the  five  departments  which  constitute 
Brittany.  Over  the  rest  of  France  they  are  generally  small, 
and  not  to  be  compared  in  size  to  those  of  Brittany.     At 


Locmariaquer,  Morbihan,  Is  the  largest  menhir  In  the  world. 
It  was  in  the  form  of  a  smooth-sided  obelisk,  but  now  lies 
on  the  ground  broken  into  four  fragments,  the  aggregate 
length  of  which  amounts  to  30*50  metres  (about  67  ft.).  It 
was  made  of  granite  foreign  to  the  neighbourhood,  and  its 
weight,  according  to  the  most  recent  calculations,  amounted  to 
547,531  kilogrammes,  or  342  tons  {C Homme,  1885,  p.  193).  The 
next  largest  menhir  is  at  Pl^dy  (C6tes-du-Nord),  measuring 
about  37  ft.  in  hdght.  Then  follows  a  list  of  sixty-seven  gradually 
diminishing  to  16  ft.  in  hdght  of  which  the  first  ten  (all  above 
26  ft.)  are  in  Brittany.  As  regards  form  these  menhirs  vary 
greatly.  Some  are  cylindrical,  as  the  wdl-known  pierre  de 
champ-Ddent  at  Dol  (hdght  30  ft.),  and  that  of  Cadiou  in 
Finistdre  (28  ft.);  while  that  of  Penmarch  (26  ft.)  takes  the 
shape  of  a  partially  expanded  fan.  A  menhir  of  quartz  at 
MMr&u:  (Dle-et-Vilaine)  stands  x6}  ft.  high  in  the  form  of  a 
rectangular  pillar  indubiUMement  tailli.  On  the  introduction 
of  Christianity  into  France  its  adherents  appear  to  have  made  vs^ 
of  these  menhirs  at  an  early  period;  many  of  them  at  present 
support  a  cross,  and  some  a  Madonna.  While  the  scattered 
positions  of  some  monoliths  suggest  that  they  were  sometimes 
used  as  landmarks,  or  perhaps  as  places  of  rendezvous  for 
hunters,  the  singular  grouping  of  others  shows  that  these  were 
only  secondary  or  sub^diary  functions.  So  far  as  the  Ogam 
inscriptions,  found  on  some  of  the  standing  stones  in  Scotland, 
Ireland  and  Wales,  have  thrown  light  on  the  subject  they  appear 
to  have  been  the  headstones  of  graves.  It  is  not  uncommon  to 
find  a  monolith  overtopping  a  tumulus,  thus  simulating  the 
bauta  (grave  or  battle)  stones  of  Scandinavia.  Menhirs  of  all 
sizes  are  also  met  with  in  Algoia,  Morocco,  India,  Central 
Ada,  &c. 

Alignments. — ^The  most  cdebrated  monuments  of  this  class 
are  to  be  seen  in  the  vidnity  of  Camac  in  Brittany.  They  are 
situated  in  groups  at  M^nec  (see  Plate,  fig.  5),  Kermario,  Ker- 
lescant,  Erdeven  and  Ste  Barbe — all  within  a  few  miles  of  each 
other,  and  in  the  centre  of  a  district  containing  the  most  remark- 
able megalithic  remains  in  the  world.  The  first  three  groups 
are  supposed  by  some  archaeologists  to  be  merdy  portions  of 
one  original  and  continuous  series  of  alignments,  which  extended 
nearly  a  m.  in  length  in  a  uniform  direction  from  south- 
west to  north-east.  Commencing  at  the  village  of  M€nec  the 
menhirs  extend  in  deven  rows.  At  first  they  stand  from  xo 
to  13  ft.  above  ground,  but  as  we  advance  they  become  gradu- 
ally smaller  till  they  attain  only  3  or  4  ft.  in  height,  and  then 
cease  altogether.  After  a  vacant  space  of  about  350  yards 
we  come  to  the  Kermario  group,  which  contains  only  ten  lines, 
but  the  menhirs  are  nearly  of  the  same  magnitude  as  those  at 
the  beginning  of  the  forma:  group.  After  a  still  greater  interval 
the  menhirs  again  appear  at  the  village  of  Kerlescant,  but  this 
time  in  thirteen  rows.  In  z88i  M.  Felix  Gaillard,  Plouharnd, 
made  a  plan  Of  the  aligimients  at  Erdeven,  from  which  it  appears 
that,  out  of  a  total  of  11 20  menhirs  which  originally  constituted 
the  group,  290  are  still  standing,  740  fallen,  and  90  removed. 
The  menhirs  here  may  be  traced  for  nearly  a  mile,  but  their 
linear  arrangement  is  not  so  distinct,  nor  are  the  stones  so  large 
as  those  at  Caniac.  About  50  alignments  are  known  in  France. 
At  Penmarch  there  is  one  containing  over  200  stones  arranged 
in  four  rows.  Others,  however,  are  formed  of  only  a  single 
row  of  stones,  as  at  Kerdouadec,  Leur£  and  Camaret.  The 
first  is  480  metres  in  length,  and  terminates  at  its  southern  ex- 
tremity in  a  kind  of  croix  gammie.  At  Leur£  three  short  lines 
meet  at  right  angles.  The  third  is  situated  on  the  rising  ground 
between  the  town  of  Camaret  and  the  point  of  Toulinguet. 
It  consists  of  a  base  line,  some  600  yards  long,  with  41  stones 
(others  had  apparently  been  removed),  and  two  rectangular 
lines  as  short  offsets.  Close  to  it  were  a  dolmen  and  a  pros- 
trate menhir.  All  these  monoliths  consist  of  a  coarse  quartz 
and  are  of  small  dimensions,  only  one,  at  Leur6,  reaching  a 
height  of  9  ft.  Alignments  are  also  found  in  the  regions 
flanking  the  Pyrenees,  but  h^e  they  are  generally  in  single  file 
— mostly  straight,  but  sometimes  reptiliform.  One  at  Peyrdade 
(Billidre)  runs  in  a  straight  line  from  north  to  south  for  neariy 
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300  yd9.  and  cont&ins  93  stones,  some  of  which  are  of  great 
size.  At  St  Columb,  in  Cornwall,  there  is  one  called  the  Nine 
Maidens,  which  consists  of  eight  quartz  stones  extending  in 
a  perfectly  straight  line  for  26a  ft.  In  Britain,  however, 
the  alignments  are  more  frequently  arranged  in  a  double  file,- 
or  in  avenues  leading  to,  or  from,  other  megalithic  monuments, 
such  as  still  exist,  or  formerly  existed,  in  connexion  with  the 
cromlechs  or  circles  at  Avebury,  Stonehenge,  Dartmoor,  Shap, 
Callernish,  &c  The  stone  drde  at  Callerni^,  in  the  island  of 
Lewis,  shows  an  unusually  elaborate  design  with  two  parallel 
rows  of  upright  stones  nmning  northwards  and  a  single  line 
across,  thus  presenting  a  crudform  appearance.  A  very  tall 
menhir  (17  ft.  long)  occupies  the  centre  of.  the  circle  (43  ft. 
in  diameter).  The  peat  which  in  the  course  of  ages  had  accumu- 
lated to  a  depth  of  5  ft.  was  removed  in  1858,  and  hence 
the  characteristic  features  of  this  remarkable  monument 
are  well  seen  in  the  Plate,  fig.  3.  The  only  example  in  England 
comparable  to  the  great  alignments  of  Carnac  is  in  the  vale  of 
the  White  Horse,  in  Berkshire.  Here  the  stones,  numbering 
about  800,  are  grouped  in  three  divisions,  and  extend  over  an 
irregular  parallelogram  measuring  from  500  to  600  yds.  in 
length  and  from  250  to  300  yds.  in  breadth.  Sir  Henry  Dryden 
describes  several  groups  of  alignments  in  Caithness,  as  at  Garry- 
whin,  Camster,  Yarhouse,  and  the  "  Many  Stones  "  at  Clyth 
(Fergusson,  Rude  Stone  MonurMnls,  p.  529).  Alignments  in 
single  and  multiple  rows  have  also  been  observed  in  Shetland, 
India,  Algeria,  &c. 

Cromlechs. — In  Britain  the  use  of  the  word  cromlech  is  vir- 
tually synonymous  with  that  of  dolmen.  In  France,  however, 
and  on  the  Continent  generally,  it  is  exclusively  applied  to  that 
class  of  monument  for  which  in  this  country  only  the  descrip- 
tive name  of  "  stone  circles,"  or  "  circles  of  standing  stones," 
is  used.  This  application  of  the  term  in  various  countries  to 
different  classes  of  monuments  has  given  rise  to  some  confusion. 
The  earliest  known  use  of  the  word  occurs  in  Bishop 
Morgan's  translation  of  the  Bible  into  Welsh  (1588)-,  where  "  the 
clefts  of  the  rocks  "  is  rendered  by  cromkchydd  y  cretgiau.  Its 
earliest  occurrence  in  the  special  sense  in  which  it  has  continued 
to  be  used  by  British  antiquaries  is  in  a  description  of  some 
ancient  remains  by  the  Rev.  John  Griffith  of  Llanddyfnan 
(1650),  in  which  he  says — "  There  is  a  crooked  little  cell  of 
stone  not  far  from  Alaw,  where  according  to  tradition  Bronwen 
Leir  was  buried;  such  little  houses,  which  are  common  in  this 
country,  are  called  by  the  apposite  name  cromUchaw."  In 
this  article  the  word  cromlech  retains  its  continental  meaning 
and  is  exclusively  used  to  indicate  enclosures  (enceintes)  formed 
of  rude  monoliths  placed  at  intervals  of  a  few  yards;  and  as 
such  enclosures  generally  assume  a  circular,  or  oval,  shape  they 
are  not  infrequently  -described  as  stone  circles.  Rectangular 
enclosures  are,  however,  nOt  unknown,  examples  of  which  may  be 
seen  at  Curcunno  (Morbihan)«  near  the  well  known  dolmen  of 
that  name,  and  at  Saint  Just  (lUe-et-Vilaine).  The  former 
measures  37  by  27  yds.,  and  is  now  composed  of  23  menhirs, 
all  of  which  are  standing  (some  fallen  ones  having  been  restored 
by  the  government),  while  about  a,dozen  appear  to  be  wanting. 
A  "  donkey-shoe-shaped  "  enclosure  has-  been  described  by 
Sir  Henry  Dryden  in  the  parish  of  Lathcron,  Caithness,  measur- 
ing 226  ft.  long,  no  ft.  wide  in  the  middle,  and  85  ft.  wide 
at  the  two  extremities.  Stone  circles  are  frequently  arranged 
concentrically,  as  may  be  seen  in  the  circles  at  Kenmore,  near 
Aberfeldy,  Perthshire,  as  well  as  in  many  other  Scottish,  Irish 
and  Scandinavian  examples.  More  rarely  one  large  circle 
surrounds  inner  groups  without  having  a  common  centre,  as 
at  Avebury  where  the  outer  circle  (1200  ft.  in  diameter)  sur- 
rounded two  others  each  of  which  contained  an  inner  con- 
centric circle.  The  stone  circle  of  Ballynoc,  Co.  Down, 
Ireland,  consists  of  inner  and  outer  (eccentric)  circles;  the 
former  measures  about  57  ft.  in  diameter  with  22  stones,  and 
the  latter  105  ft.  in  diameter  with  45  stones.  At  Boscawen, 
in  Cornwall,  there  is  a  group  of  circles  confusedly  attached  and 
partially  overlapping.  Also,  on  the  small  island  of  Er-Lanic 
(near  the  famous  tumulus  of  Gavr'inis),  there  is  a  double 


cromlech  (now  partially  submerged),  the  circles  of  whichintcrsect 
each  other.  Cromlechs  may  also  be  connected  by  aiignioects  <r^ 
avenues,  as  already  explained;  and  they  are  often  associated 
with  other  megalithic  monuments.  Thus,  at  the  end  of  the 
great  Carnac  alignments  are  the  remains  of  a  large  circk  i»hi:h 
can  be  readily  traced,  notwithstanding  that  some  bonuses 
are  constructed  within  its  area.  In  the  British  Isles  and  m 
the  north  of  Europe  they  frequently  surround  dohnens  (as  at 
Carrowmore,  Ireland — Plate,  fig.  4),  tumuli  and  cairns.  A  fev 
examples  of  a  dolmen  being  surrounded  by  one  or  more  circles 
have  been  recorded  by  M.  Cartailhac  from  the  department  of 
Aveyron,  in  Prance.  OuUude  the  stone  circle  there  is  ajso 
frequently  to  be  found  a  circular  ditch  as  at  Avcbury»  Stor.c- 
henge,  Arbor  Low,  Ring  of  Brogar,  &c.  The  most  rezr ark- 
able  megalithic  monument  of  this  class  now  extant  is  Stone- 
henge,  which  differs,  however,  from  its  congeners  in  having  the 
stones  of  its  outer  circle  partially  hewn  and  attached  by  trar^ 
verse  lintels.  The  largest  cromlech  in  France  was  situated  at 
the  village  of  Kergonan,  on  the  Ile-aux-Motiws  (Morbihao). 
about  the  half  of  it  being  now  destroyed  by  the  enooachmcnt 
of  the  houses.  The  remaining  semi-cimimfercDce  omtains 
36  menhirs,  from  6  to  xo  ft.  high,  and  its  diameter  is  atuut 
328  ft.  Tbis  cromlech,  like  so  many  Englisb  "circles." 
was  not  circular  but  slightly  ellipticaL  Only  «  fev  of  ibe 
British  cromlechs  exceed  these  dimenuons,  among  which  m^y 
be  mentioned  Avebury  .(1260  by  11 70  ft.),  Stonehenge  (ouicr 
circle  300  ft.,  inner  106  ft.),  Stanton  Drew  (360  ft.),  Brogar 
(345  ft.),  Long  Meg  and  her  Daughters  (330  fu).  One  nc3j 
Dumfries  with  zi  stones  and  391  ft.  In  diameter,  called  the 
Twelve  Apostles,  also  closely  approaches  what  Fergossoo  czi *> 
the  loo-metre  size;  but,  generally  speaking,  the  Scotch  and  Insh 
examples  are  of  smaller  proportions,  rarely  exceeding  100  ft. 
in  diameter.  That  most  of  the  smalla  circles  have  been  u£<d 
as  sepulchres  has  been  repeatedly  proved  by  actual  cxcavaticns 
which  showed  that  interments  had  taken  place  within  their  arc:^. 
It  is  difficult,  however,  to  believe  that  this  could  have  been  1  he 
main  object  of  the  larger  ones.  At  Mayborough/near  Penri:  h, 
there  is  a  circular  mound  entirely  composed  of  an  immerse 
aggregation  of  small  stones  in  the  form  of  a  gigantic  ring  srd 
enclosing  a  flat  area,  about  300  ft.  in  diameter.  This  speie 
is  entered  by  a  wide  aperture  in  the  ring,  and  near  the  ccr.i-e 
there  is  a  fine  monolith,  one  of  several  known  to  have  formerly 
stood  there.  Of  the  same  type  is  the  Giant's  Ring,  near  Et^l- 
fast;  but  the  ring  in  this  instance  is  made  of  earth  and  it  is 
considerably  larger  in  diameter  (580  ft.),  while  the  central 
object  is  a  fine  dolmen.  It  is  more  probable  that  such  endc^ui  l-s 
were  used,  like  many  of  our  modern  churches,  for  the  doulkr 
purpose  of  burying  the  dead  and  addressing  the  living. 

DdfMfis. — In  its  simplest  form  a  dolmen  cmisisu  of  tbr?e, 
four,  or  five  stone  supports,  covered  by  one  sdected  negdi  :h 
called  a  capstone,  or  table.  A  well-known  examf^  <rf  this  kir.d 
in  England  is  Kit's  Coty  House  (see  Plate),  situated  be'.wtxa 
Rochester  and  Maidstone,  which  is  formed  of  three  large  sup- 
ports with  a  capstone  measuring  ix  by  8  ft.  From  thb  sim^  le 
form  there  is  an  endless  variety  of  structures  till  ve  reach  the 
so-called  Giant  Graves  and  CroUts  da  Fies,  which  consist  cf 
numerous  supports  and  several  capstones.  The  dolmen  cf 
Bagncux,  situated  in  the  comer  of  a  plantation  cm  the  outskins 
of  the  town  of  Saumur,  measures  18  metres  in  length,  6  50  ia 
breadth  and  3  in  height.  It  is  constructed  of  huge  flagstcr^^ 
4  on  each  side,  and  4  capstones — the  largest  capstone  roeasuri-  g 
7-5o'metrcs  in  length,  7  in  breadth  and  x  in  thickness.  Anoiricr 
near  £ss6  (lUe-et-Vilaine)  called  La  Roche  aitx  Fits,  is  ccn- 
structed  of  30  supports  and  8  capstones,  including  the  \-t^tt- 
bule.  Dolmens  of  this  kind  are  extremely  rare  in  the  Bnirih 
Isles,  the  only  one  comparable  to  them  in  form  being  Calli.ch 
Birra's  House  near  Monasterboice,  Ireland,  which  cor>t^:$ 
of  4  capstones  supported  by  4  or  5  thin  stones  00  edge  to  i<^T-:t 
each  side,  and  one  stone  closing  one  end.  Owing  to  its  sxr^^J 
size  (x2  ft.  long  by  4  wide)  this  monument  is  disai^ninting  >a 
appearance.  These  free  standing  megalithic  chambers.  genrT;.;'> 
known  as  allies  couterteSt  as  well  as  many  other  examples  oi  the 


STONE  MONUMENTS 


I. 
J 


STONE  MONUMENTS 


— Leaba-Na-Bfian,  the  "Kisdng  Stone"  Cromlech,  Carrowmore,  Sligo. 


Fig.  s. — The  Alignment  of  Mfnec,  Camac,  France. 
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rimple  dolmen,  show  no  evidence  of  having  been  covered  over 
with  a  mound.  'When  there  was  a  mound,  it  necessitated  in 
the  larger  ones  an  entrance  passage  which,  like  the  diamber, 
was  constructed  of  a  series  of  side  stones  and  capstones.  Some 
archaeologists  maintain  that  all  dolmens  were  formerly  covered 
with  a  cairn  or  tumulus— a  theory  whidi  undoubtedly  derives 
some  support  from  the  condition  of  many  eiamples  still  extant, 
especially  in  France,  where  they  may  be  seen,  as  it  were, 
in  all  stages  of  degradation  from  a  partial  to  a  complete  state 
of  denudation.  Were  the  sofl  and  stones  which  compose  the 
tumulus  of  New  Grange,  Ireland,  removed,  leaving  only  the  large 
stones  whidi  form  its  entrance  passage  and  central  chambers, 
there  would  be  ezpctted  to  view  a  very  imposing  megalithic 
structure,  not  unlike  the  group  of  monoliths  at  CaUemish 
in  the  Lewis  (see  Phite,  fig.  3).  The  allies  eoinertes  of  France, 
Germany  and  the  Channel  Islands  had  their  entrance  at  the  end; 
but,  on  the  other  hand,  those  of  the  Drente,  in  Holland  CHune- 
bedden),  had  both  ends  ck)8ed  .and  the  entrance  was  on  the  side 
fadng  the  sun.  The  covered  dolmens  are  eztremdy  variable  in 
shape— circular,  ovid,  quadrangtilar  and  irregular  being  forms 
commonly  met  with;  and  as  to  size  they  range  from  that  of  an 
ordinary  barrow  up  to  that  of  New  Grange,  which  rises  in  the 
form  of  a  truncated  cone  to  a  height  of  70  ft.  with  a  diameter 
of  3x5  ft.  at  the  base  and  120  ft.  at  the  top.  Around  its 
base  was  a  drde  of  some  thirty  rude  monoliths,  placed  about 
xo  yds.  apart,  and  forming  a  circumference  of  xooo  ft. — 
only  a  few  of  these  menhirs  are  now  in  situ.  The  entrance 
passage  to  the  interior  of  this  huge  tumulus  measures  about 
63  ft.  long,  4  ft.  9  in.  high,  and  3  ft.  6  in.  wide,  and  disdoscs 
some  large  blocks  of  stone;  and  its  cruciform  chamber 
measures  36  ft.  long,  ax  ft.  broad  and  X9I  ft.  high  -in  the 
middle.  The  entrance  gallery  may  be  attached  to  the  end  of 
the  chamber,  as  in  the  Grotte  de  Gavr'inis,  or  to  the  side,  as  in 
the  Giant's  Grave  at  Oem  near  Roskilde.  In  other  instances 
there  is  no  distinct  diamber,  but  a  long  passage  gradually 
widening  from  the  entrance;  and  this  may  be  bent  at  an  angle, 
as  in  the  dclmen  du  Rocher  (Morbihan).  Again,  there  may  be 
several  cbambears  communicating  with  one  entrance  passage; 
or,  two  or  three  chambers,  having  separate  entrances,  may  be 
imbedded  in  the  same  tumulus.  A  curious  spedmen  of  the 
former  may  be  seen  in  a  ruined  tumulus  near  St  Heller,  Jersey; 
and  ad  excellent  example  of  the  hitter  is  the  partially  destroyed 
tumultis  of  Rondosec,  near  Plouhamd  railway  station,  which 
contains  three  separate  dolmens.  That  such  variations  are 
not  due  to  altered  customs,  in  consequence  of  wideness  of 
geographical  range,  is  shown  by  de  Mortillet,  who  gives  plans 
of  no  less  than  x6  differently  shaped  dolmens  {Musig  pri- 
kistoriquef  pi.  58),  all  within  a  confined  district  in  Morbihan. 

Ruined  dolmens  are  abundantly  met  with  in  the  provinces  of 
Hanover,  Oldenburg  and  Meddenburg.  At  Ricstedt,  near 
Udzen  in  Hanover,  there  is,  on  the  summit  of  a  tumulus,  a 
very  singular  dolmen  which  measures  about  40  ft.  long  and 
6  ft.  wide.  Another  at  Naschendorf,  near  Wdmar,  consists 
of  a  mound  surrounded  by  a  large  drde  of  stones  and  a  covered 
chamber  on  its  summit.  Remains  of  a  megalithic  structure  at 
Rudenbeck,  in  Mecklenbnrg,  though  now  very  imperfect,  show 
that  originally  it  had  been  constructed  Hke  an  allie  cattserU. 
It  had  four  supports  on  each  side,  two  at  one  end  (the  other  end 
being  open  and  forming  the  entrance),  and  two  largb  capstones. 
The  length  in  its  completed  state  was  about  ao  ft.,  breadth 
7 1  ft.,  and  hdght  from  the  floor  to-  the  under  surface  of  the 
roof  3  ft.  According  to  Bonstetten,  no  less  than  aoo  of  these 
megalithic  monuments  are  distributed  over  the  three  provinces 
LOneburg,  Osnabrflck  and  Stade;  and  the  most  gigantic  ex- 
amples in  Germany  are  in  the  duchy  of  Oldenbuxg.  hi  Holland, 
with  one  or  two  exceptions,  they  are  confined  to  the  province  of 
Drente,  where  between  50  and  60  still  exist,  under  the  name  of 
Hunebedden  (Huns'  beds).  The  Borger  Hunebed,  the  largest 
of  the  group,  is  70  ft.  long  and  14  ft.  wide.  In  its  original 
condition  it  contained  4s  stones,  ten  of  which  were  capstones. 
All  the  Drente  monuments  are  now  denuded,  but  a  few  show 
evidences  which  suggest  that  they  had  formeriy  been  surrounded 


by  a  mound  containing  an  entrance  passage.  Only  one  dolmen 
has  been  recorded  in  Belgium;  but  in  France  their  number 
amounts  to  3ooo-4ooa  They  are  irregularly  distributed  over 
78  departments,  no  less  than  618  being  in  Brittany.  In  the 
centre  of  the  country  they  are  also  numerous,  some  435  having 
been  recorded  in  Aveyron;  but  here  they  are  of  much  smaller 
dimensions  than  in  Brittany.  From  the  Pyrenees  these  rude 
stone  monuments  are  sparsdy  traced  along  the  north  coast 
of  Spain  and  through  Portugal  to  Andalusia,  where  they  occur 
in  consideraUe  numbers,  but  of  their  precise  numbers  and 
distribution  we  have  no  trustworthy  accounts.  According  to 
Cartailhac  {Ages  prtkistoriques  de  PEspagne  et  du  Portugal, 
p.  153)  118  were  recorded  up  to  1879  under  the  name  of  fintas. 
Many  of  them  are  in  the  form  of  free  standing  dolmens  and 
allies  eomertes*  The  most  remarkable  monument  of  this  kind 
in  Spain,  and  Certainly  one  of  the  finest  in  Europe,  is  that  near 
the  village  of  Antequera,  some  distance  north  of  Malaga.  The 
chamber,  slightly  oval  in  shap^,  measures  24  metres  long, 
6' IS  metres  broad,  and  from  2*70  metres  to  3  metres  high. 
Hie  entire  structure  comprises  31  monolith»--ten  on  each 
dde,  one  at  the  end  and  five  on  the  roof.  Moreover,  the  roof 
is  strengthened  by  three  pillars  placed  along  the  middle  line 
at  the  widest  part  of  the  chamber.  The  huge  stones  are  made 
of  the  Jurassic  limestone  of  the  district  and,  like  those  of 
Stonehenge,  appear  to  have  been  partly  dressed.  The  entire 
structure  was  originally,  and  still  is  partially  covered  by 
earth,  which  formed  a  mound  about  xoo  ft.  in  diameter. 
In  Africa  dolmens  are  found  in  large  groups  in  Morocco, 
Algeria  and  Tunis.  General  Faidherbe  writes  of  having 
examined  five  or  six  thousand  at  the  coneteries  of  Boa 
Merzoug,  TOued  Berda,  T^bessa,  Gastal,  &c  {CongrU  inter- 
national  d'anth.  et  d*arck.  prikist.,  1872,  p.  408).  Li  the  Channd 
Ishnds  every  kind  of  megalithic  monument  is  met  with.  At 
Mont  Cochon,  near  St  Hdier,  there  was  latdy  discovered  in  a 
mound  of  blown  sand  an  allie  cawerte  and,  dose  to  it,  a  stone 
drde  surrounding  a  small  dolmen.  In  the  British  Isles  dolmens 
are  common  in  many  localities,  particulariy  in  the  west  of 
England,  Anglesey,  the  Isle  of  Man,  Irehmd  and  Scotland.  In 
the  last  named  country  they  are  not,  however,  the  most  numerous 
and  striking  remains  among  its  rude  stone  monuments — the 
stone  drd^  and  cis\ed  cairns  having  laxgdy  superseded  them. 

No  dolmens  exist  in  eastern  Europe  b^rond  Saxony.  They 
reappear,  however,  in  the  Crunea  and  Circassia,  whence  they 
have  been  traced  through  Central  Asia  to  India  where  they  are 
widdy  distributed.  Similar  structures  have  also  been  recog- 
nized' by  travellers  in  Palestine,  Arabia,  Persia,  Australia, 
Madagascar,  Peru,  &c.  The  irregular  manner  hi  which  these 
megalithic  monuments  are  distributed  along  the  western  parts 
of  Europe  bordering  on  the  seashore  has  led  to  the  theory  that 
they  were  erected  by  a  special  people,  but  as  to  the  when; 
whence  and  whither  of  this  megalithic  race  we  have  no  know- 
ledge whatever.  Although  the  European  dolmens,  however 
widely  apart  they  may  be  situated,  have  a  strong  family  like- 
ness, yet'  they  present  some  striking  differences  in  certain  locali- 
ties. In  Scandinavia  they  are  confined  to  Danidi  lands  and  a 
few  provinces  in  the  south  of  Sweden.  In  the  former  country 
the  exposed  dolmens  are  often  placed  on  artificial  mounds  and 
surrounded  by  cromlechs  which  are  dther  drcular  {runddysser), 
or  oval  (langdysser).  In  Sweden  the  sipuUure  d  galerie  is  very 
rarely  entirely  covered  up  as  in  the  Giant  graves  of  Denmark. 

ttk.  the  absence  of  historical  records  and  sdentific  investiga- 
tions it  was  formerly  the  custom  to  regard  all  these  different 
varieties  of  primitive  stone  monuments  as  of  Cdtic  origin.  By 
some  they  were  supposed  to  have  been  constructed  by  the  Druids, 
the  so-called  priests  of  the  Cdts;  and  hence  they  have  been 
described,  espedally  smoe  the  time  of  Aubrey  and  Stukdy, 
under  the  name  of  Cdtic  or  Druidical  monuments.  But  from 
more  recent  researches  there  can  be  no  doubt  that  the  primary 
object  of  this  dass  of  remains  was  sepulchral,  and  that  the  mega- 
lithic chambers  with  entrance  passages  were  used  as  family 
vaults.  Against  the  theory  that  any  of  them  were  ever  used  as 
altars,  there  is  prima  fade  evidence  in  the  care  taken  to  have 
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the  smoothest  and  flattest  surface  of  the  stones  composing  the 
chambers  always  turned  inwards.  Moreover,  cup  marks  and 
other  primitive  markings,  when  found  on  capstones,  are  almost 
invariably  on  their  underside,  as  at  the  dolmens  of  Keria- 
val,  Kercado  and  Dol  ar  Marchant.  Also,  aU  the  six  stones 
forming  the  three-sided  chamber  of  the  great  tumulus  of  Gavr'inis 
(Morbihan)  and  most  of  those  in  the  sides  of  its  bng  entrance 
passage  (44  ft.)»  are  elaborately  sculptured  with  primitive 
incised  patterns,  perfectly  analogous  to  those  on  the  walls  of 
the  chamber  of  New  Grange  (Ireland).  From  its  position  in 
the  centre  of  a  large  circular  enclc»ure,  as  uniformly  even  as  a 
garden  kwn,  no  dolmen  could  be  more  suggestive  as  a  place 
of  sacrifice  than  that  within  the  Giant's  Ring  near  Belfast; 
yet  nothing  could  be  more  inappropriate  for  such  a  purpose 
that  its  capstone,  which,  in  fact,  is  nothing  more  than  a  large 
granite  boulder  presenting  on  its  upper  side  an  unusually  rounded 
surface. 

No  dironological  sequence  has  been  detected  in  the  construc- 
tion and  evolution  of  these  primitive  stone  monuments;  nor 
can  their  existence  and  special  forms  in  different  countries  be 
said  to  indicate  contemporaneity.  The  dolmens  of  Africa 
are  often  found  to  contain  objects  peculiar  to  the.  Iron  Age, 
and  it  is  said  that  in  some  parts  of  India  the  people  are  still 
in  the  habit  of  erecting  menhirs,  cromlechs,  dolmens  and  other 
megalithic  monuments.  Scanilinavian  archaeologists  assign 
their  dolmens  exclusively  to  the  Stone  Age.  It  would  appear 
that,  subsequent  to  the  great  chambered  cairns  of  the  Stone 
Age,  a  period  of  degradation  in  this  kind  of  architecture  occurred 
in  Britain  when  the  Bronze  Age  barrows  replaced  the  dolmens, 
and  these  again  gave  way  to  simple  burial  in  the  earth.  In 
Scandinavia  the  megalithic  chamber  seems  to  have  been  dis- 
carded in  the  Iron  Age  for  burials,  either  by  cremation  or 
inhumation  under  huge  tumuli,  as  may  be  seen  in  the  three 
great  mounds  of  Thor,  Odin  and  Freya  at  Gamla  Upsala,  and 
the  ship-barrow  at  Gokstad  on  the  Sandefiord,  the  scene  of  the 
discovery  of  the  Viking  ship  now  exhibited  in  the  museum  at 
Christiania. 

Just  on  the  borderland  between  the  works  of  nature  and  art 
comes  the  so-called  Rocking-Stone  {LogaHf  or  Loggan,  stone, 
French,  pierre  branlante),  which  usually  is  nothing  more  than 
an  erratic,  ice-transported  boulder,  poised  so  nicely  over  a 
rocky  bed  that  gentle  pressure  with  the  hand  may  cause  it  to. 
rock  or  oscillate.  Such  stones  appear  to  be  sparsely  distributed 
over  the  whole  area  occupied  by  the  primitive  stone  monu- 
ments, and,  being  very  large,  they  were  pre-eminently  cal- 
culated to  awaken  astonishment  in  the  minds  of  the  worship- 
pers of  tlie  mysterious  works  of  nature.  Hence  the  important 
position  assigned  to  them  in  the  Druidical  worship  invented  by 
Stukely  and  other  antiquaries  of  the  x8th  century.  Some 
rocking-stones  are  evidently  artificial,  having  had  the  rock  cut 
underneath  them,  leaving  in  each  a  pivot-like  prominence 
on  which  the  block  rests;  but,  on  the  other  hand,  natural  caxises 
can  produce  similar  results,  the  stone  itself  acting  like  an  um- 
brella to  protect  the  central  portion  of  the  bed  while  weathering 
outside  is  going  on  all  arotmd.  The  same  process  is  often  well 
Ulustrated  on  moraine-bearing  glaciers  where  a  huge  stone  may 
be  seen  testing  on  a  pillar  of  ice  several  feet  in  height.  That 
man  sometimea  imiuted  such  striking  natural  phenomena  is 
quite  probable,  and  to  this  extent  roddng-stooes  come  within 
the  category  of  primitive  stone  monuments. 

BiBLiocRAPRY.— FerKUsaon,  Rmde  Stone  MommeiUs\  W.  C.  Bor- 
law.  The  Dolmens  of  Ireland,  Ac ;  de  Mortillet,  Le  Prikistorigne, 
Sec;  Bonstetten,  Essai  sw  Us  dolmens;  P.  Beder,  Jnventairedes 
monuments  mtgaliihiques  du  dipartement  fflU-et-VUaine;  Conpis 
international  d'antk.  et  d^arck,  prSkistorifues  {ix  vols..  1860-1906); 
MatManx  pour  Fkistoire  primitiee  a  naturette  de  Fhomme  (22  vols., 
1865-1888),  continued  as  L'Antkropologie  since  1890;  Inventaire  des 
monuments  mitalithi^ues  de  Prance;  Proceedings  of  the  various 
Ardiaeological  Societies  of  Europe.  (R.  Mu.) 

STONB  RIVER,  BATTLE  OF,  a  battle  of  the  American  Gvil 
War,  called  the  battle  of  Murfreesboro  by  the  Confederates, 
fought  on  the  31st  of  December  x86a  and  the  and  of  January 
X863.    After  his  appointment  in  October  to  command  the  Ani^y 


of  the  Cumberland,  General  W.  S.  Roseciau  with  Omfiannofa 
as  his  objective  moved  from  Nashville  upon  General  Bnuaoa 
Bragg,  who  left  the  winter  quarters  be  had  e^ablislied  at 
Murfreesboro  and  met  the  Uiuon  army  on  Siooe  rivet  immt- 
diately  north  of  Murfreesboro,  on  the  last  day  oC  Deoesiber. 
The  plan  of  attack  on  each  side  was  to  crush  the  enemy's  r«^t. 
Bragg's  left,  commanded  by  Lieut.-General  W.  J.  Hardee,  ofver- 
lapped  and  bore  back  the  Union  right  under  Majtv-GcsieTal 
A.  McD.  McCook,  and  Major-General  T.  L.  Cxittesden  comoaad- 
ing  the  Union  left  was  hurriedly  called  back  from  his  attack  oa 
the  Confederate  right  to  su|^>ort  McCook.  The  Union  right  was 
crumpled  up  on  the  centre,  where  Major-General  G.  H.  Tbomas's 
corps  checked  the  Confederate  attack.  There  was  pncticaDy 
no  fighting  on  the  ist  ol  January,  but  on  the  2od  tbe  Con- 
federates renewed  the  attack,  Major-General  J.  C.  Breckinxidge 
with  Bragg's  right  attempting  in  vain  to  di^lace  Critteaden  s 
division  on  high  ground  above  the  river.  On  the  xn^ii  ct  the 
3rd  Bragg  withdrew  and  the  Union  army  occupied  Mixxfreesbaiou 
Tactically  a  drawn  battle,  Stone  River  was  stxateBkaBy  a 
Union  victory.  The  losses  on  both  sides  were  heavy:  of  37,71s 
Confederates  present  for  duty,  xa94  were  killed,  7945  weze 
wounded,  and  about  asoo  were  missing;  and  ol  44*800  Uikiogi 
soldiers  present  for  duty,  X677  wexe  killed,  7543  wcxe  voaaded 
and  3686  were  missing. 

STOMINOTON,  a  towns^p  of  New  London  anmty,  Cos- 
necticut,  U.S.A.,  in  the  S.E.  comer  of  the  state,  on  Lon^  Islaad 
Sound.  Pop.  of  the  township  (xgoo),  8540  (of  wlMsn  1968 
wexe  foreign-bom),  (xgxo),  9x54,  including  that  of  the  boiocgh 
of  Stonington,  2083.  Stonington  is  served  by  the  New  York, 
New  Haven  &  Hartford  railway,  iddch  has  repair  thaps  here, 
by  an  electric  line  connecting  with  New  London,  Coul,  and 
Westerly,  Rhode  IsUnd,  and,  in  summer,  by  steaxner  to  Waldi 
Hill  and  Bk)ck  Island.  Its  harbour  is  excellent,  and  it  is  a  port 
of  entry,  but  its  foreign  trade  is  unimportant.  The  towalup 
covers  an  area  of  about  45  sq.  m.,  and  indudea^  hfsjdrn  tbe 
borough  of  Stonington,  th^  viUages  of  Mystic,  Old  Mystic 
and  Pawcatuck  (which  is  ckise^  allied  with  Westerly,  Rhode 
Island).  Among  the  manufactures  of  the  township  axe  foundxy 
and  machine-shop  products,  printing  presses,  silk  martifnery, 
fertilizers,  spools,  thread  and  o)tton,  and  wooQen,  silk  aikd  irdvet 
goods.  Sh^)  building  and  fishixig  are  axnong  the  industries. 
After  its  settlement  in  X649  and  the  years  immediatelj  soc- 
oeeding  by  English  planters  from  Rehoboth  in  Plynioath  Cdimy 
(to  whom  a  monument  was  erected  in  X889  in  Wequctcqnock 
Burying  Ground),  the  territory  now  included  in  ^ooingtoo  town- 
ship was  first  a  part  of  New  London  township,  and  then  (x6sS), 
in  accordance  with  a  boundary  decision  of  the  United  Colaniea 
of  New  England,  a  part  (under  the  name  of  Southertown)  of 
Suffolk  county,  Masuchusetts,  finally  reverting  to  Connecticct 
in  accordance  with  the  new  boundaries  fixed  by  the  ConxiecLicvt 
royal  charter  in  1662.  In  X664  it  gained  representatioa  m  the 
(General  Court  of  Connecticut;  in  X665  the  name  was  changed  to 
Mystic,  and  in  x666  to  Stonington.  In  the  x  8th  century  the 
village  (now  the  borough)  of  Stonington  (settled  in  X752}  de- 
veloped a  brisk  trade  with  Boston,  Plymouth  and  the  West 
Indies.  .  Whaling  and  sealing  were  for  many  yeais  imponast 
industxies  and  a  whaling  captain  of  Stonington,  Nathaniel  B. 
Palmer,  early  in  the  X9th  century,  discovered  Pshner  Law!  in 
the  Antarctic.  The  viUage  waa  the  seat  of  military  stons 
during  the  War  of  Independence,  and  was  bombarded  by  a 
British  frigate  in  August  X775.  ^  August  18x4  another 
British  attack,  "by  a  squadron  under  Comxnandcr  Thomas  M. 
Hardy,  was  succosfully  resisted.  The  borough  of  Stooington, 
the  first  in  the  state,  was  incorporated  in  x8ox. 

See  R.  A .  Wheder,  History  ef  fke  Teme  ef  Siamimg^  (New 
London,  1900). 

STONY  POINT,  a  township  in  Rockland  onmty.  New  Tock, 
U.S.A.,  on  the  west  bank  of  the  Hudson  xiver,  mntsining  a 
village  of  the  same  name  which  Is  35  m.  N.  of  New  Yosck  Oty 
and  X2  m.  S.  of  West  Point.  Pbp.  of  the  township  (X890)  4614; 
(X900),  416X ;  (X905).  3862;  (19x0),  365X.  Area,  about  30  sq.  ra. 
The_yillafe  Is  served  by  the  West  Shoxe  and  the  Vem  York, 
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OnUrio,  and  Western  railways.  Other  villages  in  the  towlkahip 
are  Grassy  Point,  where,  as  in  Stony  Point,  brick-making  is  the 
principal  industry;  Tomkins  Cove,  where  there  are  stone  crushing 
works;  and  Jones  Pointy  which  has  a  trade  in  gravel,  building 
sand  and  cnuhed  stone.  The  surface  of  the  township  is  rough — 
Dunderberg  (1090  ft.)  and  Bear  Mountain  (1350  ft.)  are  the 
principal  eminences,  and  there  is  good  farming  land  only  at  the 
margin  of  the  river.  The  township  was  named  from  a  rocky 
promontory  which  juts  into  the  river  in  the  north-east  part  oi 
the  township  and  rises  predpitously  on  all  sides  to  a  height  of 
about  140  fL  above  the  river.  A  small  part  of  the  promontoxy 
is  under  the  jurisdiction  of  the  United  States  Government 
which  has  erected  a  lighthouse  here,  and  the  remaining  portion 
was  bought  by  the  state  in  X897  for  a  state  battlefield 
reservation,  and  has  been  laid  out  as  a  public  park.  At 
the  entrance  to  the  park  u  a  Memorial  Arch  (1909),  designed 
by  H.  K.  Bush-Brown  and  presented  to  the  state  by  the 
Daughters  of  the  American  Revolution.  On  lona  Island  in 
the  north  part  of  the  township  is  a  United  States  naval 
magazine.  The  promontory  guards  the  lower  passage  to 
the  Highlands  of  the  Hudson,  and  during  the  War  of  Inde- 
pendence,  when  the  King's  Ferzy  between  it  and  Vexplanck's 
Point  on  the  opposite  bank  was  part  of  an  important 
line  of  communication  between  the  New  England  and  the 
Middle  States,  it  was  of  considerable  strategic  importance.  The 
Americans  occupied  it  in  November  1776,  and  about  two  years 
later  erected  a  blockhouse  upon  it.  The  garrison,  however,  was 
very  smaU,  and  on  the  31st  of  May  1779,  it  was  taken  by  the 
British,  who  immediately  erected  much  stronger  fortifications. 
On  the  night  of  the  I5th/i6th  of  July  it  was  recovered  by  General 
Anthony  Wayne,  in  command  of  about  1350  picked  American 
troops,  the  garrison  (under  Lieut-Colond  Henry  Johnson)  losing 
63  in  killed,  70  in  wounded,  and  543  in  captured.  The  American 
loss  was  only  15  killed  and  83  woUnded.  The  Americans, 
however,  had  no  thought  from  the  first  of  holding  the  place 
and  evacuated  it  on  the  xSth  of  July.  The  British  immediately 
reoccupied  it,  and  erected  stronger  fortifications,  but  late  in 
Octobtf  they,  too,  abandoned  it.  In  the  "  old  Treason  House  " 
in  the  township  General  Benedict  Arnold  and  Major  John 
Andr6  met  before  daylight  on  the  aand  of  September  1780, 
to  settle  upon  plans  for  the  surrender  of  West  Point  by 
Arnold  to  the  British. 

See  H.  P.  Johnston,  The  Storming  of  Stony  Point  (New  York, 
xooo);  H.  B.  Dawson,  Tht  Assault  on  Stony  Point  (Morrinnia, 
nTy..  1863) :  E.  H.  Hall  and  F.  W.  Habey.  SUn^  Point  Battle-Field 
(New  York.  1903);  and  D.  Cole  and  E.  Gay.  History  of  Rockland 
County  (ibid.  1884). 

STOOL,  a  low  seat  without  back  or  arms.  The  stool  is  an 
ancient  piece  of  furniture  which  came  into  use  when  the  need 
began  to  be  felt  for  a  seat  more  easily  portable  than  heavy 
settles  and  benches — the  chair  was  an  appanage  of  rank  and 
dignity  to  which  no  ordinary  person  dreamed  of  aspiring. 
Since  it  could  also  be  used  as  a  small  table,  it  quickly  became 
common.  In  the  First  Book  of  The  Task  William  Cowper  gives 
a  sketch  of  the  evolution  of  the  stool  which,  for  all  its  vapidity, 
b  reasonably  exact  >— 

"  Joint  stools  were  then  created,  on  three  legs 
Upborn  they  stood.    Three  legs  upholding  firm 
A  massy  slab,  in  fashion  square  «*  round. 
•  ••••• 

At  length  a  generation  more  refinM 

Improved  the  simple  plan ;  made  throe  legs  four, 

Gave  them  a  twisted  form  vermicular, 

And  o'er  the  seat,  with  plenteous  wadding  stuflTd, 

Induc'd  a  splendid  cover,  green  and  blue, 

Yellow  and  red.  of  tap'stry  richly  wrought. 

And  woven  dose,  or  needle-work  sublime.' 

**  Joint  **  or  "  joyned-stool "  simply  meant  that  the  parts 
were  joined  or  framed  together  with  mortise  and  tenon. 
The  wooden  four-legged,  square  or  oblong  variety  is  often 
called  a  "coffin-stool."  It  may  be  perfectly  true  that  it 
was  used  for  supporting  coffins,  but  that  was  merely  one — and 
a  very  occasional  one — of  many  uses,  and  the  name  is  an 
entire  misnomer.    The  round  thiee-legged  stool  was  a  primitive 


construction,  destitute^  df  ornament  and  rudely,  as  wdl  as 
heavily,  made.  By  the  middle  of  the  i6th  century  stools  had 
acquired  four  legs,  braced  together  by  stretchers,  and  the  fram^ 
was  often  well  carved.  As  the  Renaissance  impulse  waned, 
forms  rd^jsed  into  cumbrous  and  imadomed,  and,  so  far  as  the 
oak  stool  of  the  yeoman  and  the  farmer  was  concerned,  little 
ornamentation  was  attempted  after  the  middle  of  the  x7th 
century.  These  seats  continued  to  be  made  until  about  the 
end  of  that  period-^until,  indeed,  the  increasing  cheapness  of 
the  chair  ai^  the  growth  of  habits  of  comfort  caused  it  to  fall 
into  disuse.  Towards  the  end  of  the  Stuart  period  the  up- 
holstered stool  reached  England  from  France.  It  was  not 
entirely  unknown  at  an  earlier  date,  but  what  had  been  an  occa- 
sional luxury  then  became  a  common  plenishing  of  the  houses 
of  the  ridi.  The  legs  and  stretchers  took  the  "  twisted  form 
vermicular  "  of  whidi  the  poet  ^>eakar^-so  far  as  their  under- 
framing  was  concerned  these  stools  were,  to  all  intents  and 
purposes,  chairs.  Thenceforward,  indeed,  they  followed  very 
closely  the  fashions  in  seats  with  backs,  acquiring  the  cabriole 
leg,  the  daw  and  ball  or  pad  feet,  the  carved  knees  and  other 
characteristics  of  chairs.  The  footstool  is  probably  more 
ancient  than  the  stool  itself.  The  ducking-stOol  was  a  contri- 
vance whereby  scdding  or  drunken  women  could  be  ducked  in  a 
pond  without  danger.  The  stool  of  repentance  was  reserved, 
chiefly  in  Scotland,  for  the  public  penance  of.  persons  who  had 
offended  against  morality.  The  "cutty-stool,"  which  Jenny 
Geddes  threw^— or,  according  to  Dr  Hill  Burton,  did  not  throw — 
at  the  beginning  of  the  riotous  protests  against  Laud's  Liturgy 
in  St  Giles's  Church,  Edinburgh,  in  1637,  was  of  the  fald-stool 
variety.  "Cutty"  simply  means  short.  A  fald-stod  was 
originally  a  folding  stool  used  chiefly  for  ecclesiastical  purposes. 
Eventually,  while  retaining  the  old  name,  it  became  rigid,  and 
the  designation  has  now  been  extended  to  a  litany-dc^  The 
camp-stool  is  Immediately  oerived  from  the  original  form  of  the 
fald-stooL  In  France  under  the  oncien  rigime,  the  stool,  or 
tabouret,  acquired  a  social  and  courtly  significance  of  the  first 
importance.  The  wives  of  princes,  dukes,  and  a  few  of  the 
hi^est  dignitaries  of  the  realm  alone  had  the  right  to  occupy 
a  tabouret  in  the  presence  of  the  king,  and  ladies  who  became 
widows  used  every  expedient  of  intrigue  to  retain  a  privilege 
which  they  regarded  as  the  summit  of  earthly  felicity.  The 
prise  du  tabouret,  when  a  lady  first  took  possession  of  her  seat, 
was  an  occasion  of  considerable  ceremony. 

8T0OL-BALU  a  game  formerly  very  popular  in  England,  and 
commonly  considered  as  the  ancestor  of  cricket.  Joseph  Strutt, 
writing  in  x8oi,  says  of  it:  "I  have  been  informed  that  a 
pastime  called  stool-ball  is  practised  to  this  day  in  the  northern 
parts  of  England,  which  consists  simply  in  setting  a  stool  upon 
the  ground,  and  one  of  the  players  takes  his  place  before  it,  while 
his  antagonist,  standing  at  a  distance,  tosses  a  ball  with  the 
intention  of  striking  the  stool,  and  this  it  is  the  business  of  the 
former  to  prevent  by  beating  it  away  with  the  hand,  reckoning 
one  to  the  game  for  every  stroke  of  Uie  ball;  if,  on  the  contrary, 
it  should  be  missed  by  the  hand  and  touch  the  stool,  the  players 
change  places;  the  conqueror  at  this  game  is  he  who  strikes 
the  ball  most  times  before  it  touches  the  stool.  I  believe  the 
same  also  happens  if  the  person  who  threw  the  ball  can  catch 
and  retain  it  when  driven  back,  before  it  touches  the  ground." 
Some  variety  of  the  game,  with  modifications  due  to  the  develop- 
ment of  cricket,  has  probably  been  played  even  since  these  days. 

STOPPANI,  ANTONIO  (1834-1891),  Italian  geologist  and 
palaeontologist,  was  bom  at  Lecco  on  the  34th  of  August  1834. 
He  became  professor  of  geology  in  the  Royal  Techm'cal  Institute 
of  Milan,  and  was  distinguished  for  his  researches  on  the  Triassic 
and  Liassic  formations  of  northern  Italy.  Among  his  works 
were  Paliontologie  Lombarde  (1858-1881);  Les  pUrif actions 
d*£sino  (1858-1860);  Ciohgie  et  paliontologie  des  conckes  d 
Avicula  Contorta  en  Lombardie  (1860-1865);  Corso  di  geologia, 
(3  vols.,  1871-1873);  and  L*Era  Neotoica  (1881).  In  this  la^t 
work  the  author  discussed  the  gladation  of  the  Italian  Alps 
and  the  history  of  Italy  during  the  Plebtocene  age.  He  died 
at  Milan  on  the  xst.of  January,  1891. 
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8T0RACB,  STEPHEN  (1765-1796),  English  ttausical  composer, 
was  bom  in  London  in  1763.  His  father,  Stefano  Storace,  an 
Italian  contcabassist,  taught  him.  the  violin  so  well  that  at  ten 
years  old  he  played  successfully  the  most  difficult  music  of  the 
day.  After  completing  his  education  at  the  Conservatorio  di 
Sant'  Onofrio,  at  Naples,  he  produced  his  first  opera,  Cli  SpcH 
wialamtenlif  at  Vienna,  in  1785.  Here  he  made  the  acquaint- 
ance of  Mozart,  in  whose  Nozze  di  Figaro  his  sister,  Anna  Selina 
Storace,  first  sang  the  part  of  Susanna.  Here  also  he  produced 
a  second  opera,  Cli  Equivoci,  fotmded  on  Shakespeare's  Comedy 
of  Errors  I  and  a  "  Singspiel "  entitled  Der  Doctor  und  der  Apothe- 
Jter.  But  his  greatest  triumphs  were  achieved  in  England, 
whither  he  returned  in  1787.  After  creating  a  favourable 
impression  by  bringing  out  his  "  Singspiel "  at  Drury  Lane, 
under  the  title  of  The  Doctor  and  the  Apothecary,  Storace  attained 
his  first  great  success  in  1789,  in  The  Haunted  Tower,  an  opera 
which  ran  for  fifty  nights  in  succession.  No  Song,  No  Supper 
was  equally  successful  in  1790;  and  The  Siege  of  Belgrade  scarcely 
less  so  in  1791.  The  music  of  The  Pirates,  produced  in  1791, 
was  partly  vlapted  from  Cli  Equi9oci,  and  is  remarkable  as 
affording  one  of  the  earliest  instances  of  the  introduction  of  a 
grand /ffo/tf  into  an  English  opera.  TheSie  works  were  followed 
by  sotne  less  successful  productions;  but  The  Cherohu  (1794) 
and  The  Three  and  the  Deuce  (1795)  were  very  favourably  re- 
ceived, and  the  music  to  Cobnan's  play,  The  Iron  Chest,  first 
performed  on  the  X3th  of  March  1796,  created  even  a  greater 
sensation  than  The  Haunted  Tower.  This  was  Storace's  last 
work.  He  caujiht  cold  at  the  rehearsal,  and  died  on  the  19th 
of  March  1796. 

The  character  of  Storace's  music  is  pre-eminently  English; 
but  his  early  intercourse  with  Mozart  gave  him  an  immense 
advantage  over  his  contemporaries  in  his  management  of  the 
orchestra,  while  for  the  excellence  of  his  writing  for  the  voice  he 
was  no  doubt  indebted  to  the  vocalization  of  his  sister  Anna. 
This  lady  was  bom  in  London  in  1766,  completed  her  education 
at  Venice  under  Sacchini,  sang  for  Mozart  at  Vienna,  and  first 
appeared  at  the  King's  Theatre  in  London  in  1787.  After 
contributing  greatly  to  the  success  of  The  Haunted  Tower  and  her 
brother's  later  operas,  she  crowned  a  long  and  brilliant  career 
by  winning  great  laurels  at  the  Handel  Commemoration  at 
Westminster  Abbey  in  1791,  retired  from  public  life,  in  1808, 
and  died  on  the  24th  of  August  1817.  During  her  stay  in  Vienna 
she  married  John  Abraham  Fisher,  a  celebrated  violinist;  but 
he  used  her  so  cmelly  that  she  refused  to  bear  his  name,  and  in 
her  will— bequeathing  property  to  the  am6unt  of  £50,000 — 
styled  herself "  spinster." 

STORE  (from  O.  Fr.  eslor  or  estoire.  Late  Lat.  staurum  or 
instdurum,  stock,  provisions,  supply,  from  the  kte  use  of  in- 
Mtaurare,  to  provide,  properly  to  construct,  renew,  restore),  a 
stock  or  supply  of  provisions,  goods  or  other  necessaries  kept 
for  future  daily  or  recurrent  use  or  for  a  specific  purpose;  thus 
the  term  applies  equally  to  the  domestic  supply  of  provisions, 
&c.,  and  to  the  accumulated  stock  of  arms,  ammunition,  cloth- 
ing, food,  &c.,  kept  for  the  general  use  of  a  navy  or  army.  A 
common  secondary  meaning  is  that  of  the  place  where  a  supply 
or  stock  is  kept,  a  storehouse,  and  thus  the  term  is  used  particu- 
larly in  the  country  districts  of  America  for  the  general  shop 
where  goods  of  all  Idnds  are  sold  by  retail.  In  English  the  term 
"  stores  "  has  come  into  use  for  large  general  shops  with  many 
departments  selling  all  kinds  of  goods. 

STOREY  (equivalents  are  Fr.  iiage,  ItaL  piano,  Ger.  Stock), 
the  term  in  architecture  given  to  the  floor  of  a  building,  and 
employed  generally  when  referring  to  a  number  of  floors  one 
above  the  other;  thus  a  building  may  be  of  two,  three  or  more 
storeys  high.  It  used  to  be  applied  to  a  series  of  apartments  on 
one  floor,  which  are  now  generally  known  as  a  flat.  "  Storey  " 
or  "  story  "  is  from  0.  Fr.  estorU,  building,  estorer,  to  build, 
equip,  furnish,  store,  from  Lat.  staurare,  only  seen  in  compotmd 
instaurare,  to  repair,  restore,  ultimately  from  root  sta,  to  stand. 
"  Story,"  a  tale  or  narrative,  is  a  shortened  form  of  "  history." 

STORK  (A.  S.  store,  Ger.  Storch),  the  Ciconia  alba  of  ornitho- 
logy, a  well-known  bird,  which,  however,  though  often  visiting 


Britain,  has  never  been  a' native  or  even  iwhahftani  ct  that 
country.  It  is  a  summa  visitor  to  naost  parts  of  the  Eorapeca 
continent — the  chief  exceptions  being  France  (wbexe  the  nmiin 
race  has  been  destroyed),  Italy  and  Russia — breedisg  fros 
southern  Sweden  to  Spain  and  Greece,  and  bcsDg  cspedaffjr 
common  in  Poland.'  It  reappears  again  in  Asia  Maurt,  the 
Caucasus,  Persia  and  TUrkestan,  but  farther  to  the  castvard 
it  is  replaced  by  an  allied  q>ecies,  C  boydama,  «likfa  reaches 
Japan.  Titiough  occasionally  using  trees  (as  was  moat  Ekt^ 
its  original  habit)  for  the  purpose,  the  stoik  moat  gcnczaCy 
places  its  nest  on  buildings,*  a  fact  familiar  to  timvdlers  in  Dea- 
mark,  Holland  and  Germany,  and  it  is  nearly  eveiywhcfc  a 
cherished  guest,  popular  belief  ascribing  good  luck  to  the  home 
to  which  it  attadbes  itself.*  Its  food,  consisting  mainly  of  frogs 
and  insects,  is  gathered  in-  the  neiglibouziag  pastures,  maem 
which  it  may  be  seen  stalking  with  an  air  of  quiet  dignkyr  bid 
in  the  season  of  love  it  indulges  in  gestures  which  can  oojy  be 
called  grotesque — leaping  from  the  ground  with  fitrHdfd  wmgi 
in  a  kind  of  dance,  and,  absolutely  voiceless  as  it  is,  *»«^^  a 
loud  noise  by  the  clattering  of  its  msndihlfs.  At  other  tisaa  k 
may  be  seen  gravely  resting  on  one  leg  on  an  elevated  placB, 
thence  to  sweep  aloft  and  circle  with  a  alow  and  majestic  fl^t. 
Apart  from  its  considerable  size— and  a  stork  stands  more  thaa 
three  feet  in  height — its  contrasted  plumage  of  pore  white  as! 
deep  black,  with  its  bright  red  bill  and  legs,  makes  it  a  ooospknoBB 
and  beautiful  object,  eq)edally  when  seen  againsi  the  fresh 
green  grass  of  a  luxuriant  meadow.  In  winter  the  stozks  <i 
Europe  retire  to  Africa — some  of  them,  it  would  seem. 
Cape  Colony — while  those  oi  Asia  visit  India.  A 
species,  with  much  the  same  range,  but  with  none  of  its  refauive's 
domestic  disposition,  is  the  Uadi  stork,  C.  fugro,  of  which  the 
upper  parts  are  blacki  brilliantly  i^ossed  with  purple,  cxipper  and 
green,  while  it  is  white  beneath — the  bill  and  k^  with  a  patck 
of  bare  skin  round  the  eyes,  being  red.  The  bird  breeds  in  lefty 
trees,  generally  those  growing  in.  a  large  forest.  Two  other 
dark<oloured,  but  somewhat  abnonnal,  tpeck%  are  the  pody 
African  C.  abdimU  and  the  C.  episcopus,  vduch  has  a  wider 
range,  being  found  not  only  in  Africa  but  in  India,  Java  and 
Sumatra.  The  New  World  has  only  one  true  stofk,  IKova 
maguari,  which  inhabits  South  America,  and  icsemtdcs  Bot  a 
little  the  C.  boyciona  above  mentioned,  differing  therefrom  ia 
its  greenish-white  bill  and  black  taiL  Both  these  specks  are 
very  like  C  alba,  but  are  larger  and  have  a  bare  patch  of  red 
skin  round  the  eyes. 

The  storks  forin  the  family  Ciconiidae,  and  together  with  the 
ibises  (Ibididae)  are  now  ranked  as  a  suborder  of  CioosnfoiB 
birds  (see  Bxkd).  There  u  no  doubt  that  they  incfaide  the 
Jabiru  {q.v.)  and  its  allies,  as  well  as  the  curious  genus  Ameuiemus 
(known  in  India  as  the  "  open-bill,"  because  its  lower  — *»w<tM» 
is  hollowed  out  so  as  only  to  meet  the  maxilla  at  the  base  and 
the  tip),  of  which  there  are  an  African  and  an  Asiatic  uptda. 
In  all  the  storks  the  eggs  are  white  and  pitted  with  gjrasclar 
depressions.  (A.  N.) 

STORM.  THBODOR  WOLDSBV  (i8i7-i888>,  German  poet 
and  novelist,  was  bom  at  Husum,  in  Schleswig,  on  the  X4th  of 
September  1817.  Having  studiwl  jurisprudence  at  Kid  and 
Berlin,  where  he  formed  a  dose  friend^p  with  the  brothos 
Theodor  and  Tycho  Mommsen,  he  settled  iq  his  native  tova 
as  advocate;  but,  owing  to  his  German  sympathies,  lost  his  poa 
in  1853.  Entering  the  Prussian  service  as  assessor  at  Potsdas, 
he  was  appointed  district  judge  at  Heiligenstadt.    After  iht 

*  In  that  country  its  numbera  are  said  to  have  graatJy  dtsb- 
iahed  since  about  1858,  when  a  disastrodb  spring  starm  overtook 
■the  homeward-bound  Ufda.  The  like  is  to  be  saidof  HoOand  skc 
about  i860. 

*  To  consult  Its  convenience  a  stage  of  sone  kind,  often  a  cart- 
wheel, is  in  many  places  set  tip  and  gencnUy  occupied  by  auujtmi^ 
generations  of  tenants. 

*  Its  common  Dutch  name  is  Ooijeeaar,  wfaidi  can  be  traced 
through  many  forms  (Koolmann,  WMerb.  d.  ostfinus.  Spraxke^  I  S. 
sub  voce  "  Adebar  ")  to  the  old  woid  Oiebero  r  the  fannger  d 
pood  ").  In  countries  where  the  stork  is  abundant  it  eaten  laifdy 
into  popular  tales,  songs  and  proverbs,  and  fnm  the  days  of 
has  been  a  favourite  in  faUe. 
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anish  War  of  1864  Stonn  returned  to  Husum,  and  after  filling 

irious  judicial  appointments  in  the  district,  retired  on  a  pension 

id  died  at  HadematBchen  on  the  4th  of  July  1888.    Storm 

hardly  less  reourkable  as  a  lyric  poet  than  as  a  novelist.    As 

e  former,  he  made  his  d6but,  with  the  two  Mommsens,  with 

lederbuck  drtier  Preunde  (1843);  but  his  GedickU  (1853;  xath 

lition,  XQOo)  first  obtained  for  him  general  reo^nition.  -    As  Jt 

»velist  he  gained  his  fiist  great  success  with  Jmmensee  (1852; 

St  edition,  2901);  and  this  was  followed  by  numerous  other 

lort  stories.    He  was  never  weaiy  of  painting  the  scenes  of 

tstic  simplicity  and  the  quiet  joys  of  the  simple  life.     He  is  at 

s  best  when  dealing  retrospectively  with  episodes  and  incidents 

om  -his  own  earliier  life.    Later  he  passed  to  psychological 

roblems  with  Aqftis  siUmiersus  (X877)  and  Zur  Ckranik  mm 

rieskuus  (1884),  and  made  a  deep  impression  with  his  fantastic 

chimmdreittr  (1888). 

Storm's  GesommelU  Sekrifien  appeared  in  19  vols,  uetweeu  1868 
ad  1889;  new  edidon  in  8  vols.  (1898).  His  correspondence  with 
.  MOrike  was  published  in  1891,  with  G.  Keller  in  15)04.  See  E. 
chmidt,  Charakltristiken,  i.  (1886);  also  P.  SchOtze,  Theodor  Storm, 
tVi  Leben  und  seine  Diehtung  (UB87) ;  F.  Wefal.  Theodor  Storm,  ein 
ild  seines  Lebent  und  Sekafens  (1888):  A.  Biese,  71b.  Storm  und 
tr  modeme  Reotismus  (1888):  and  P.  Kemer,  Tkeodor  Storm  als 
orddeutscker  Dickter  (1897). 

STORM  (in  O.  £ng.  stormy  and  so  in  Du.  and  Low  Ger.;  in 
K  H.  Ger.  and  mod.  Ger.  Sturm;  the  root  is  probably  that  seen  in 

stir,"  to  rouse,  move,  disturb,  cf.  Ger.  sldren),  a  (Usturbance  of 
lie  atmosphere,  accompanied  by  high  winds  or  by  "heavy  falls 
I  rain,  hail  or  snow,  together  with  thunder  and  lightning, 
lie  word  is  not  a  part  of  scientific  terminology,  such  terms  as 

area  of  low  pressure  "  and  "  cyclone  "  being  used.  In  the 
ieaufoTt  scale  {q.v.)  the  wind-force  of  a  storm  is  estimated  at 
o-xi  and  the  limit  of  velocity  at  from  56  to  75  m.  per  hour. 
See  Meteosology,  and  for  magnetic  storms  Macnetisic, 
'errestsial.) 

8T0RN0WAT  (Noise,  Stjama  m^/ "Stjama's  Bay")> 
be  chief  and  largest  town  in  the  western  islands  and  also  the 
rindpal  town  of  the  county  of  Ross  and  Cromarty.  Pop. 
1 901),  3853.  It  b  situated  on  the  east  coast  of  Lewis,  at  the 
^id  of  a  c^>adous  harbour  with  ample  quays  and  wharves, 
ccessible  at  all  tides  and  available  for  steamexs  of  3000  tons 
urden.  The  harbour  is  protected  by  two  headlands,  on  the 
lore  southerly  of  which---Amish  Point — stands  a  li^thouse. 
*rom  the  end  of  this  point  there  juts  out  a  line  of  rocks  on  the 
ztremity  of  which  a  beacon,  33  ft.  high,  has  been  erected,  which 
I  illuminated  by  means  of  a  light  thrown  on  to  a  prism  in  the 
intern  from  the  light  in  the  lighthouse.  Stomoway  was  made 
,  burg^  of  barony  by  James  VI.,  and  b  also  a  police  burgh, 
t  b  the  centre  of  the  Outer  Hebrides  fishery  dbtrict,  and 
luring  the  herring  season  the  population  b  trebled.  Among  the 
lublic  buildings  are  Lewis  Hospital,  Mossend  Hospital,  the  Court 
louse,  the  Drill  HaU,  the  Masonic  HaU,  a  commodioos  struc- 
ure  in  which  the  public  library  b  housed,  and  the  fish  mart, 
itomoway  Castle,  overlooking  the  town  from  a  height  on  the 
rest  side,  b  a  handsome  castellated  mansion  in  the  Tudor 
tyle,  built  as  the  residence  of  Sir  James  Matheson. 

ST0RR8,  RICHARD  SALTER  (X831-1900),  American  Con- 
gregational clergyman,  was  bom  in  Braintree,  Massachusetts, 
m  the  3ist  of  August  1831.  He  bore  the  same  name  as  hb 
grandfather  (1763-18x9),  pastor  at  Long  Meadow,  Massachu- 
etu,  from  1785  to  iSjig,  and  hb  father  (1787-1873),  pastor  at 
)raintree,  Mauachusetts,  from  x8ix  to  X873  (except  the  years 
[83X'-i836),  both  prominent  Congregational  minbters,  who  were 
lescenduits  of  Richard  Mather.  He  graduated  at  Amherst  in 
[839,  studied  law  in  Boston  under  Rufus  Choate,  graduated  at 
Vndover  theological  seminaxy  in  1845,  and  was  pastor  of  the 
flarvard  Congregational  diuich  of  Brookline,  Massachusetts,  in 
[845-1846,  and  of  the  Church  of  the  Pilgrims  in  Brooklyn,  New 
ifork,  ftom  X846  untH  shortly  before  hb  death  in  BrooUsm  on 
be  sth  of  June  1900W  He  was  a  conservative  in  theology,  and 
m  hbtorical  writer  of  considerable  ability.  From  1848  to  x86x 
le  was  associate  editor  of  the  New  York  Independent,  which  he 
lad  helped  to  establish;  from  X887  to  1897  he  was  president  of 


the  American  board  of  oommlasioners  for  foreign  missions,  and 
he  was  prominent  in  the  Long  Island  Hbtorical  Society.  Hb 
great-grandfather;  John  Storrs  (i735-x799>,-  a  chaplain  in  the 
Continental  Army,  had  been  pastor  of  the  Southold  Chiffch  in 
X763-X776  and  in  X783-X787.  Dr  Storrs's  more  important 
published  works  were:  John  Wydiffe  and  the  First  English  BibU 
(1880),  The  Recognition  of  the  Supernatural  in  Letters  and  in  Life 
(i88x),  Bernard  of  Clairvaux  (1893),  and  Foundation  Truths  of 
American  Missions  (1897). 

See  Charles  Storrs,  The  Storrs  Family  (New  York,  1886). 

STORY,  JOHN  (r.  X5XO-X57X),  Englbh  martyr,  was  educated 
at  Oxford,  where  he  became  lecturer  on  dvil  law  in  1535,  being 
made  later  prindpal  of  Broadgates  Hall,  afterwards  Pembroke 
College.  He  appears  to  have  disavowed  hb  Roman  Catholic 
opinions  jtist  after  the  accession  of  Edward  VI.,  but  having  been 
chosen  a  member  of  parliament  in  x  547  he  gained  ix>toriety  by 
hb  opposition  to  the  act  of  uniformity  in  1548.  For  cryiiig  out 
"  Woe  unto  thee,  O  land,  when  thy  king  b  a  child,"  he  was 
imprisoned  by  the  House  of  Conunons,  but  he  was  soon  released 
and  went  into  exile.  Returning  to  England  in  X553,  he  resigned 
hb  position  at  Oxford,  which  was  now  that  of  regius  professor 
of  dvil  law,  and  was  made  chancellor  of  the  dioceses  of  London 
and  of  Oxford  and  dean  of  arches,  (^een  Mary  being  now  on 
the  throne.  Story  was  one  of  her  most  active  agents  in  prose- 
cuting heretics,  and  was  one  of  her  proctors  at  the  trial  of  Cranmer 
at  Oxford  in  X5$5.  Under  Elizabeth  he  was  again  returned  to 
parliament,  but  in  1560  he  underwent  a  short  imprisoxmient 
for  boasting  about  hb  work  in  the  former  reign.  In  X563  he 
was  again  arrested,  but  numaged  to  escape  to  Flanders,  where 
he  became  a  pensioner  of  Philip  II.  of  Spain.  The  duke  of  Alva 
authorized  hiin  to  ezdude  certain  daises  of  books  from  the 
Netherlands  and,  in  X570,  while  engaged  in.thb  work,  he  was 
decoyed  on  to  a  ship  at  Antwerp  and  conveyed  to  Yarmouth. 
In  spite  of  hb  claim  that  he  was  a  Spanish  subject,  he  was  tried 
for  high  treason,  and  executed  at  lybum  on  the  ist  of  June 
X57X.    In  x886  Story  was  beatified  by  papal  decree. 

STORY,  JOSEPH  (X779-X845),  American  jurist,  was  bom  at 
Marblehttd,  Massadiusetts,  on  the  i8th  of  September  1779. 
He  graduated  at  Harvard  in  1798,  was  admitted  to  the  hii 
at  Salem,  Mass.,  in*  1801,  and  soon  attained  eminenre  inhb 
profession.  He  was  a  member  of  -the  Democratic  party,  and 
served  in  the  Massachusetts  House  of  Representatives  in  1805- 
x8o8,  and  in  x8io-x8x3  for  two  terms  as  q)eaker,  and  was  a 
represientative  in  Congress  from  December  z8o8  to  March  1809. 
In  November  181  z,  at  the  age  of  thirty-two,  he  became,  by 
President  Madison's  appointment,  an  assodate  justice  of  the 
United  States  Supreme  Court.  Thb  position  he  retained  until 
hb  death.  Here  he  found  hb  true  sphere  of  work.  The  tradi- 
tions of  the  American  people,  their  strong  prejudice  for  the  local 
supremacy  of  the  states  and  against  a  centralized  govenmient, 
had  yidded  reluctantly  to  the  establbhment  of  the  Federal 
legislative  and  execmjlve  in  1789.  The  Federal  judidary  had 
been  organized  at  the  same  time,  but  had  never  grasped  the 
full  measure  of  its  powers.  Soon  after  Story's  appointment 
the  Supreme  Court  began  to  bring  out  into  plain  view  the  powers 
which  the  constitution  had  given  it  over  state  courts  and  state 
legislation.  The  leading  place  in  thb  work  bdongs  to  Chief 
Justice  John  MarshaU,  but  Story  has  a  very  large  share  in  that 
remarkable  series  of  decisions  and  opinions,  from  x8x3  until  X833, 
by  which  the  work  was  accomplished.  In  addition  to  thb  he 
bxiilt  up  the  department  of  admiralty  law  in  the  United  States 
courts;  he  devoted  much  attention  to  equity  jurisprudence,  and 
rendered  invaluable  services  to  the  department  of  patent  law. 
In  Z819  he  attracted  much  attention  by  hb  vigorous  charges  to 
grand  juries,  denouncing  the  slave  trade,  and  in  x830  he  was  a 
prominent  member  of  the  Massachusetts  Convention  called  to 
revise  the  state  constitution.  In  X839  he  became  the  first  Dane 
Professor  of  Law  at  Harvard  University,  and  continued  untfl 
hb  death  to  hold  thb  podtion,  meeting  with  remarkable  success 
as  a  teacher  and  winning  the  affection  of  hb  students,  whom 
he  imbued  with  much  of  hb  own  enthusiasm.     He  died  at 
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Cambridge,  Mass.,  on  the  xoth  of  September  1845.  ^^  industry 
was  unremitting,  and,  besides  attending  to  his  duties  as  an  asso- 
ciate justice  and  a  professor  of  law,  he  wrote  many  reviews  and 
magazine  articles,  delivered  various  orations  on  public  occasions, 
and  published  a  large  number  of  works  on  legal  subjects,  which 

won  high  i)raise  on  both  sides  of  the  Atlantic. 

Among  his  publications  are :  Commentarits  on  the  Law  of  Bailmenis 
(183a) ;  Commentaries  on  ike  Conslituiion  0/  the  Untied  States  (3  vols., 
I833)t  a  work  of  orofound  learning  which  ts  still  the  standard  treatise 
on  the  subject ;  Commentaries  on  the  Conflict  of  Laws  (18^4),  by  many 
regarded  as  his  ablest  work;  Commentaries  on  Equity  Jurisprudence 


(2  vols.,  i.835-i8t6) ;  Eauity  Pleadings  (1838) ;  Law  of  Agency  C1839) ; 

tkip  (1841);  Law  cj  Bills  of  Exchange  (1843);  and 

Law  of  Promissory  Notes  (1845).    He  also  edited  several  standard 


Law  of  Partners} 


lesal  works.  His  Supreme  Court  dedsons  may  be  found  in  Cranch's, 
Wheaton's  and  Peters's  Reports,  his  Circuit  Courts  decisions  in 
Mason's,  Sumner's  and  Story's  Reports.  His  Miscellaneous  Writings, 
first  published  in  1835,  apiwareci  in  an  enlarged  edition  (a  vols, 
in  1851). 

See  The  Life  and  Letters  of  Joseph  Story  (a  vols.,  Boston  and 
London,  1851;,  by  hb  son.  W.  W.  Story. 

STORT,  ROBERT  HERBERT  (1835-1907),  Scottish  divine, 
principal  of  Glasgow  University,  was  bom  on  the  38th  of  January 
1835  at  Rosneath,  Dumbartonshire.  He  was  educated  at  the 
universities  of  Edinburgh,  St  Andrews  and  Heidelberg.  *In 
1859  he  was  assistant  minister  at  St  Andrew's  Church,  Montreal, 
and  in  February  x86o  was  inducted  as  minister  of  Rosneath 
in  succession  to  his  father.  In  1887  he  removed  to  Glasgow  as 
professor  of  church  history;  he  had  also  been  appointed  in-  x886 
to  a  chaplaincy  to  Queen  Victoria.  In  1898  he  became  princi- 
pal of  the  university  in  succession  to  John  Caird.  He  was 
moderator  of  the  General  Assembly  in  1894,  and  its  principal 
clerk  from  that  year  till  his  death  on  the  X3th  of  January  1907. 
Story  was  a  staunch  supporter  of  his  Church,  and  had  little 
sympathy  for  schemes  of  reunion  with  the  other  Presbyterian 
communities.  He  vigorously  opposed  the  action  of  Bishop 
Welldon,  then  metropolitan  of  Calcutta,  in  excluding  Scottish 
chaplains  and  troops  from  the  use  of  garrison  churches  in  India 
because  these  had  received  episcopal  consecration.  He  was 
characterized  by  an  absolutely  fearless  honesty,  which  sometimes 
gave  offence,  but  at  the  basis  of  his  nature  there  was  a  warm, 
tender  and  sympathetic  heart,  incapable  of  meanness  or  intrigue. 
In  addition  to  lives  of  his  father  (1862),  Professor  Robert  Lee 
(1870)  and  William  Carstares  (1876),  he  published  a  devotional 
book  Christ  the  Consoler;  a  volume  of  sermons,  Creed  and 
Conduct  (1878);  The  Apostolic  Minutry  in  the  Scottish  Church 
(Baird  Lecture,  1897),  and  several  pamphlets  on  church  ques- 
tions. 

See  Principal  Story,  a  Uemoir  by  his  Daughters  (1909). 

STORT,  WILUAM  WETMORB  (1819-1895),  American 
sailptor  and  poet,  son  of  the  jurist,  Joseph  Story,  was  bom  at 
Salem,  Massachusetts,  on  the  1 2th  of  February  1819.  He  gradu- 
ated at  Harvard  College  in  1838  and  at  the  Harvard  Law  School 
in  1840,  continued  his  law  studies  uflder  his  father,  was  admitted 
to  the  Massachusetts  bar,  and  prepared  two  legal  treatises  of 
value — Treatise  on  the  Law  of  Contracts  not  under  Seal  (a  vols., 
1844)  and  Treatise  on  the  Law  of  Sales  of  Personal  Property  (1847). 
Abandoning  the  law,  he  devoted  himself  to  sculpture,  and 
after  1850  lived  in  Rome,  whither  he  had  first  gone  in  1848, 
and  where  he  was  intimate  with  the  Brownings  and  with  Landor. 
He  died  at  Vallombroso,  Italy,  on  the  7th  of  October  1895. 
He  was  a  man  of  rare-  sodal  cultivation  and  charm  of  manner, 
and  his  studio  in  Rome  was  a  centre  for  the  gathering  of  dis- 
tinguished English  and  American  literary,  musical  and  artistic 
people.  During  the  American  Civil  War  his  letters  to  the  Daily 
News  in  December  x86x  (afterwards  published  «s  a  pamphlet, 
"  The  American  Question,"  i.f,  of  neutrality),  and  his  articles 
in  Blackwood's,  had  considerable  influence  on  English  opinion. 
One  of  his  earliest  works  in  sculpture  was  a  statue  of  his  father, 
now  in  the  memorial  chapel  of  Mount  Aubum  Cemetery,  Cam- 
bridge, Mass. ;  others  are  '*  Cleopatra  "  (of  which  there  is  an 
enthusiastic  description  in  Hawthome's  MarbU  Faun)  and 
"  Semiramis  "  in  the  Metropolitan  Museum  of  Art,  New  York; 
the    "Libyan    Sibil,"    "Saul,"   " Sardanapolus,"   "Judith," 


"Delilah,"  "Jerusalem  Desolate,**  "Akeitb»'* 
"  Electra,"  "  Nemesis,"  "  Sappho  "  and  other  ideal  ficnm; 
and  portraits  of  George  Peabody,  erected  in  1869  in  Loodoa 
(a  replica  in  bronze  being  in  Baltimore,  BCaxyiaxid);  Presdest 
Quincy  of  Harvard,  at  Cambridge,  Mass.;  Colamd  PreKott,  at 
Bunker  Hill;  Edward  Everett,  Public  Gardens,  Boston,  Masa; 
Chief  Justice  Marshall,  on  the  west  terrace  oi  the  Capitol,  and 
Professor  Henry  for  the  Smithsonian  Institution,  Watshisftra; 
and  Francis  Scott  Key,  San  Fraxidsco.  Amoog  his  vzitingi, 
in  addition  to  the  legal  treatises  mentioned  above,  are  L^e  asd 
Letters  of  Joseph  Story  (185 1),  Roba  di  Roma  (i86a),  Prepmtiems 
of  the  Human  Figure  (x866),  Fiammetta  {t9Ss),  a  novel,  CptK9en> 
lions  in  a  Studio  (X890),  Excursions  in  Art  and  LeUers  (1891). 
and  several  volumes  of  poems  of  considerable  merit.  Ha 
poems  were  collected  in  two  volumes  in  1885.  Ajaang  tk 
longer  are  "  A  Roman  Lawyer  in  Jerusalem  "  (a  irhahilita- 
tion  of  Judas  Iscariot),  "  A  Jewish  Rabbi  in  Rome,"  "  71» 
Tragedy  of  Nero ''  and  "  Ginevra  di  Siena."  The  last  naincd, 
with  "Cleopatra,"  was  included  in  his  GrafiH  d'liaiU,  i 
collection  published  in  x868. 

His  son,  Julian  Story  (1857-  '),  the  portrait  paxato, 
was  a  pupil  Of  Frank  Duveneck,  and  of  Boulanger  axKl  Lefchme 
in  Paris,  and  became  a  member  of  the  &X3ety  tA  Amencia 
Artists,  X893,  a  chevalier  of  the  Legion  of  Honour,  Paris,  19CI. 
and  an  associate  of  the  National  Academy  of  Design.  Be  married 
in  X89X  EmmaEames  (b.  1867),  the  operatic  prima  '*^'*«*,  who 
secured  a  divorce  in  1907. 

See  also  Jiemy  James,  WHKam  Wetmore  Story  and  kit  Frieidi 
(a  vols.,  London,  1903). 

8T0SS,  VBIT  (1438  or  X440-X 533),  German  acnlpcor  aad 
wood  carver,  was  bom  in  Nuremberg.'  In  1477  he  vest  te 
Cracow,  where  he  was  actively  engaged  until  1499.  It  ^^s*  b'sc 
that  he  carved  the  high  altar  for  the  Maxienkirdie,  lict»eta 
X477  and  X484.  On  the  deatji  of  King  Kasimir  IV.  xa  X492 
Stoss  carved  his  tomb  in  red  marble  for  the  cathedral  in  Obkd*. 
To  the'same  date  is  ascribed  the  marble  tombstone  of  the  afdb- 
bishop'Zbigniew  Ollsnicki  in  the  cathedral  at  Gaesen;  and  soon 
after  this  he  executed  the  Stanislaus  altar  for  the  Mazienkxrche 
at  Cracow.  In  X496  he  returned  to  Nuremberg,  where  ^  did  a 
great  deal  of  work  in  completing  altars.  His  xnain.  "wivMla  are: 
a  relief  with  the  Coronation  of  the  Blessed  Virgin  in  the  Gcnoank 
museum  at  Nuremberg,  a  statue  of  the  Blessed  Vicgia  m  the 
Frauenkirche,  the  Annunciation  in  (Hat  Lorcnxkirche  and  the 
circular  rosary  in  the  Germanic  niyseum. 

STOTHARD,  CHARLES  ALFRED  (x786-x83z),  antiqnariaa 
draughtsman,  son  of  Thomas  Stothard  (^ .v.),  wasbom  in  Loodoa 
on  the  5th  of  July  X786.  After  studying  in  the  yhools  of  the 
Royal  Academy,  he  began,  in  x8xo,  his  first  historical  piece,  the 
Death  of  Richard  IL  in  Pomfret  Castle.  He  published  in  iSxx 
the  first  part  of  his  valuable  work.  The  Momamemtml  BJjipa 
of  Great  Britain,  He  was  appointed  historical  drang|itaraaji  to 
the  Society  of  Antiquaries,  and  was  deputed  by  that  body  ta 
visit  Ba3reuz  to  make  drawings  of  the  tapestry.  He 
a  fellow  of  the  society  in  18x9,  and  subsequently 
numerous  journeys  with  the  view  of  illustrating  the 
of  D.  Lysons.  While  engaged  in  tracing  a  portrait  fnaan  one  d 
the  windows  of  the  churdi  of  Beer  Ferrers,  Devonshire,  he  fd 
and  was  killed  on  the  spot  (May  27,  x83x).  His  widow  (after- 
warcb  Mrs  Bray),  with  her  brother,  completed  hb  MemmmtMd 
EjfigieSj  left  unfinished  at  his  death. 

A  Uography,  by  his  widow,  was  puUished  in  XS23. 

STOTHARD,  THOMAS  (X755-X834),  English  subject  paiB^, 
was  bom  in  London  on  the  X7th  of  August  1755,  t^  son  ef  a 
well-to-do  ixmkeeper  in  Long  Acre.  Being  a  delicate  chtki,  be 
was  sent  at  the  age  of  five  to  a  relative  in  Yorkshire,  and  attes^ded 
school  at  Acomb,  and  afterwards  at  Tadcaster  and  at  Ilford  2 
Essex.  Showing  a  turn  for  drawing  he  was  apprenticed  tc  a 
draughtsman  of  patterns  for  brocaded  silks  in  Spitalfields,  aad 
during  his  leisuro  hours  he  atten^ted  illustrations  te  the  warfe 
of  his  favourite  poets.  Some  of  these  drawings  were  pnatc 
by  Harrison,  the  editor  of  the  Notdisfs  Magasim,  and.  StaC- 
hard's  outster  having  died,  he  resolved  to  devote  Ki«*«^if  to  an 
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1 1778  he  became  s  student  of  the  Royal  Academy,  of  which  he 
as  elected  associate  in  1792  and  full  academician  in  1794. 
1  x8ia  he  was  appointed  librarian,  having  served  as  assistant 
4r  two  years.  He  died  in  London  on  the  37th  of  April  1834. 
Among  his  earliest  book  illustrations  are  plates  engraved  for 
ssioH  aind  for  BelTs  Poets;  and  in  1780  he  became  a  regular 
mtributor  to  the  Novdisfs  Magatiney-  for  which  he  executed 
le  hundred  and  forty<eigfat  designs,  induding  his  eleven  admir- 
>le  illustrations  to  Peregrine  Pickle  and  his  graceful  subjects 
om  Clarissa  and  Sir  Charles  Grandisan.  He  contentedly  de- 
gned  plates  for  pocket-books,  tickeu  for  concerts,  illtistrations 
»  almanacs,  portraits  of  popular  players — and  into  even  the 
il^test  and  most  trivial  sketches  he  infused  a  grace  and 
istinction  iHiich  render  them  of  value  to  the  collectors  of 
le  present  time.  Among  his  more  important  series  are  the  two 
!ts  of  illustrations  to  Robinson  Crusoe,  one  for  the  New  Magatime 
id  one  for  Stockdale's  edition,  and  the  plates  to  The  Pilgrim* s 
rogress  (1788),  to  Harding's  edition  of  Goldsmith's  Vicar  of 
^dkefield  (1792),  to  The  Rape  of  the  Loch  (1798),  to  the  works 
f  Gessner  (1802),  to  Cowper's  Poems  (1825),  and  to  The 
*ecameron;  while  his  figure-subjects  in  the  superb  editions  of 
oger's  Italy  (1830)  and  Poems  (1834)  prove  that  even  in  latest 
Ifi  his  fancy  was  still  tmexhausted,  and  his  band  hardly  at  aU 
ifeebled.  He  is  at  his  best  in  subjects  of  a  domestic  or  a 
racefully  ideal  sort;  the  heroic  and  the  tragic  were  beyond 
is  powers.  The  designs  by  Stothard  were  estimated  by  R.  N. 
^ornum  to  number  five  thousand,  and  of  these  about  three 
lousand  have  been  engraved.  His  oil  pictures  are  usually 
nail  in  size,  and  rather  sketchy  in  handling.  Their  colouring 
often  rich  and  glowing,  bejng  founded  upon  the  practice  of 
ubens,  of  whom  Stothard  was  a  great  admirer.  The  "  Vintage," 
erhaps  hts  most  important  oil  painting,  is  in  the  National 
iallery.  He  was  a  contributor  to  Boydell's  Shakespeare  Gallery, 
ut  his  best-known  painting  is  the  "  Procession  of  the  Canterbury 
ilgrims."  also  in  the  National  Gallery,  the  engraving  from 
hich,  begun  by  Luigi  and  continued  by  Niccolo  Schiavonetti 
id  finished  by  James  Heath,  attained  an  immense  popularity, 
he  commission  for  this  picture  was  given  to  Stothard  by 
..  H.  Cromek,  and  was  the  cause  of  a  quarrel  with  his  friend 
William  Blake.  It  was  followed  by  a  companion  work,  the 
Flitch  of  Bacon,"  which  was  drawn  in  sepia  f(»r  the  engraver 
ut  was  never  carried  out  in  colour. 

In  addition  to  his  easel  pictures,  Stothard  adorned  the  grand 
Urease  of  Burghlcy  House,  near  Stamford,  with  subjects  of 
^ar,  Intemperance,  and  the  Descent  of  Orpheus  in  Hell  (1799- 
k>3);  the  mansion  of  Hafod,.  North  Wales,  with  a  series  of 
renes  from  Froissart  and  Monstrelet  (18 10);  the  cupola  of  the 
pper  hall  of  the  Advocates'  Library,  Edinburgh  (now  occupied 
y  the  Signet  Library),  with  Apollo  and  the  Muses,  and  figures 
I  poets,  orators,  &c.  (1822);  and  he  prepared  designs  for  a 
ieze  and  other  decorations  for  Buckin^^am  Palace,  which 
ere  not  executed,  owing  to  the  death  of  George  IV.  He 
iso  designed  the  magnificent  shield  presented  to  the  duke  of 
Wellington  by  the  merchants  of  London,  and  executed  with 
ts  own  hand  a  series  of  eight  etchings  from  the  various 
ibjects  which  adorned  it.  In  the  British  Museum  is  a 
>lIection,  in  four  volumes,  of  engravings  of  Stothard's  works, 
lade  by  Robert  Balmanno. 

An  interesting  but  most  indiscriminately  eulogistic  biography 
f  Stothard,  by  his  daughter-in-Uw,  Mrs  Bray,  was  publiMica  in 
351.  A.  C.  Coxhead's  Thomas  Stothard,  R.A.,  an  JUustrated  Mono- 
'oph  (1906),  contains  a  short  biographical  chapter,  and  an  accurately 
ated  summary  of  the  various  books  and  periodicals  illustrated  by 
tothard;  see  also  Austin  Dobson,  Eighteenth  Century  Vignettes, 
Bt  series  (1892). 

STOUOHTOV,  JOHN  (1807-1897),  English  Nonconformist 
ivine,  was  bom  at  Norwich  on  the  iSth.of  November  1807. 
[is  father  was  an  Episcopalian,  his  mother  a  member  of  the 
odety  of  Friends.  Stoughton  was  educated  at  Norwich 
rrammar  School,  and,  after  an  interval  of  legal  study,  at  High- 
ury  Congregational  College.  In  1833  he  became  minister  at 
iTindsor,  in  1843  at  Kensington;  in  1856  he  was  elected  chair- 


man <^  the  Congregational  Union.  From  1872  to  1884  he  was 
professor  of  historical  theology  in  New  College,  Hampstead. 
He  died  at  Ealing  on  the  24th  of  October  1897.  Stoughton  was 
no  controversialist,  but  did  a  good  deal  of  sound  historical 
work  which  was  published  in  Church  and  State  j66o^i66j 
(London,  1862);  Ecclesiastical  History  of  England  1640-1660 
(4  vds.,  London,  X867-X870);  Religion  in  England  under  Queen 
Anne  and  the  Georges  (2  vols.,  1878);  Religion  in  England  from 
1800  to  1880  (2  vols.,  1884).  He  contributed  an  account  of 
Nonconformist  nuxles  of  celebrating  the  Lord's  Supper  to  the 
ritual  Commission  of  1870,  arranged  a  conference  on  co-operation 
between  Anglicans  and  dissenters  (presided  over  by  Archbishop 
Tait)  in  1876,  was  one  of  Dean  Stanley's  lecturers  in  Westminster 
Abbey  and  a  pall-bearer  at  his  funeral.  He  was  elected  to  the 
Athenaeum  Club  in  1874  on  the  nomination  of  Matthew  Arnold. 

Besides  the  books  already  mentioned  he  wrote  a  number  of  more 
popular  works,  among  which  Homes  and  Haunts  «/  Luther  (1875), 
The  Italian  Reformers  (1861),  and  The  Spanish  Reformers  (1883) 
are  conspicuous.  His  Kecouections  of  a  Long  Life  (1894)  furnish 
interesting  autobiographical  materiaL 

STOUR,  the  name  of  several  English  rivers,  (x)  The  East- 
Anglian  Stour  rises  in  the  slight  chalk  hills  in  the  south-east  of 
Cambridgeshire  and  follows  a  course  ranging  from  east  to  south- 
east to  the  North  Sea  at  Harwich,  passing  Clare,  Sudbury,  Nay- 
land  and  Manningtree.  It  falls  about  380  ft.  in  a  course  of  60  m., 
and  drains  an  area  of  407  sq.  m.  Over  nearly  its  entire  course  it 
forms  the  boimdary  between  Suffolk  and  Essex.  From  Manning- 
tree  downward  its  course  is  cstuarine,  and  it  is  joined  immediately 
above  Harwich  by  the  estuary  of  the  OrweU.  It  is  navigable 
up  to  Sudbury  but  does  not  bear  much  trafiBc.  (2)  The  Kentish 
Stour  or  Great  Stour  rises  on  the  southern  face  of  the  North 
Downs,  the  branch  called  the  East  Stour  having  its  source  not 
far  inland  from  Hythe,  but  flowing  at  first  away  from  the  sea, 
while  the  main  or  western  branch  rises  near  Lenham.  They 
unite  at  Ashford.  Passing  Canterbury,  the  Stoui  divides 
into  two  branches,-  the  larger  reaching  the  English  Channel 
in  Pegwell  Bay,  while  the  smaller  runs  north  to  the  North 
Sea  at  Reculver.  The  larger  branch  is  joined  in  the  levels 
by  the  Little  Stotir  from  Uie  south.  The  Stour  is  navigable 
to  Fordwich  near  Canterbury,  but  is  little  used  above  Sand- 
wich. Its  length  is  about  40  m.,  its  faU  from  Ashford  150  ft., 
and  its  drainage  area  370  sq.  m.  The  name  of  Stour  belongs 
also  to  (3)  a  considerable  but  unnavigable  tributary  of  the 
Hampshire  Avon,  rising  in  Wiltshire,  and  touching  Somersetshire 
and  Dorsetdiire  before  it  joins  the  main  river  in  Hampshire 
close  to  its  mouth;  (4)  a  left  bank  tributary  of  the  Severn, 
which  it  joins  at  Stourport,  its  course  being  followed  by  the 
Worcestershire  and  Staffordshure  canal;  and  (5)  a  small 
tributary  of  the  upper  Avon^  rising  in  the  north  of  Oxfordshire 
in  the  hills  west  of  Banbury,  and  joining  the  main  river  a  little 
below  Stratford-on-Avon. 

STOURBRIDGE,  a  market  town  in  the  Droitwich  parlia- 
mentary divisionof  Worcestershire,  England,  X44  m.  N.W.  by  W. 
of  London  and  10  W.  of  Birmingham  by  the  Great  Western 
railway.  Pop.  of  urban  district  (1901),  16,302.  A  branch  canal 
connects  with  the  Worcestershire  and  StafiFordshire  system.  The 
town  stands  on  an  eminence  on  the  left  bank  of  the  Stour. 
Among  public  buildings  are  a  town-hall  (1887)  and  town  ofiices, 
and  a  school  of  science  and  art.  There  is  an  endowed  grammar 
school  founded  by  Edward  VI.,  and  a  bluecoat  or  ho^>ital 
school.  Dr  Johnson  received  part  of  his  education  in  this  town 
(1726-1727).  The  principal  manufactures  are  in  iron,  leather 
and  skins;  there  are  glue  works  and  fire-brick  works.  Coal  and 
fire-day  are  raised.  The  manufacture  of  glass  was  established 
in  1 556  by  emigrants  from  Hungary,  the  place  where  they  erected 
their  factory  being  still  known  as  Hungary  Hill.  Annual 
fairs  are  held.  The  town  was  originally  called  Bedcote,  a 
name  retained  by  the  manor.  The  urban  district  includes  the 
townships  of  Upper  Swinford  and  WoUaston. 

STOURPORT,  a  market  town  in  the  Bewdley  parliamentary 
division  of  Worcestershire,  England,  14)  m.  N.  by  W.  of  Wor- 
cester by  the  Great  Western  railway.    Pop.  of  vrban  district 
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(1901),  4529.  It  lies  on  the  left  bank  of  the  Severn,  at  the 
junction  of  the  Stour  and  the  Staffordshire  and  Worcestershire 
canal.  The  town  grew  up  after  the  opening  of  the  canal  in  1768. 
Ironworks,  carpet-weaving  and  tanneries  occupy  many  hands. 
At  Redstone,  the  site  of  a  former  important  ferry  over  the 
Severn,  is  a  curious  hermitage,  excavated  out  of  the  red 
sandstone  bank. 

STOVB,  an  apparatus  for  heating  a  room,  building,  green- 
house or  hothouse,  or  for  cooking.  It  is  essentially  closed  or 
partially  closed,  as  distinct 'from  the  open  grate  or  fireplace,  and 
consists  of  a  receiver  in  which  the  fuel  is  burned,  of  cast  or  sheet- 
iron,  tiles  cemented  together  and  backed  or  even  of  solid  masonry. 
Stoves  may  be  classified  according  to  the  fuel  burned  (see  Heat- 
ing). The  word  was  originally  of  wider  meaning  and  was  used  of 
a  heated  room,  hous»  or  chamber,  thus  the  O.  Eng.  stofa  glosses 
iH^neum,  and  mod.  Ger.  Stube  and  Dan.  stue  mean  merely  a  room, 
O.  H.  Ger.  Stuhd^  Stupa  being  used  of  a  heated  bathroom;  early 
Du.  stoK  also  was  used  in  this  wider  sense,  the  later  form  stooj  is 
used  as  in  modem  English,  and  this  may  be  the  immediate  source 
of  the  present  meaning,  the  early  word  having  been  lost.  Romanic 
languages  borrowed  it,  e.g.  Ital.  J/M/a,  Fr.  ^/Mve,  O.  Fr.  esitive, 
whence  was  adapted  Eng.  "  stew,"  properly  a  bath  or  hothouse, 
used  chiefly  in  plural "  stews,"  a  brothel,  and  "  to  stew,"  originally 
to  bathe,  then  to  boil  slowly,  and  as  a  noun,  a  mess  of  stewed 
meat.  *' Stew,"  a  fish-pond,  is  a  Low  German  word  shuwe, 
dam,  weir,  fish-pond,  from  stouwen,  to  dam  up,  cf.  Ger.  stauen^ 
Eng.   stow. 

<  STOW,  JOHN  (c.  z 535-1605),  English  historian  and  antiquary, 
was  the  son  of  Thomas  Stow,  a  tailor,  and  was  bom  about  1535 
in  London,  in  the  parish  of  St  Michael,  Cornhill.  His  parents 
were  poor,  for  his  father's  whole  rent  for  his  house  and  garden 
was  only  68.  6d.  a  year,  and  Stow  himself  in  his  youth  fetched 
every  morning  the  milk  for  the  family  from  a  farm  belonging  to 
the  nunnery  of  the  Minories.  He  learned  the  trade  of  his  father, 
but  possibly  did  not  practise  it  much  after  he  grew  up.  In 
X549  he  "  kept  house  "  near  the  well  within  Aldgate,  but  after- 
wards he  removed  to  Lime  Street  ward,  where  he  resided  till  his 
death.  About  1560  he  entered  upon  the  work  with  which  his 
name  is  associated.  He  made  the  acquaintance  of  the  leading 
antiquaries  of  his  time,  including  William  Camden,  and  in  1561 
he  published  his  first  work.  The  woorkes  of  Geffrey  Ckauccr,  newly 
printed  rtilk  divers  addicions  whiche  were  never  in  printe  hefol-e.  This 
was  followed  in  1565  by  his  Summarie  of  Englyshe  Chronicles ^ 
which  was  frequently  reprinted,  with  slight  variations,  during 
-his  lifetime.  Of  the  first  edition  a  copy  was  said  to  have  been  at 
one  time  in  the  Grenville  library.  In  the  British  Museum  there 
are  copies  of  the  editions  of  1567,  1573,  is90j  1598  and  1604. 
Stow  having  in  his  dedication  to  the  edition  of  z  567  referred  to  the 
rival  publication  of  Richard  Grafton  (c.  isoo-e.  1573)  in  con- 
temptuous terms,  the  dispute  between  them  became  extremely 
embittered.  Stow's  antiquarian  tastes  brought  him  under 
ecclesiastical  suspicion  as  a  person  "  with  many  dangerous  and 
superstitious  books  in  his  possession,"  and  in  1568  his  house  waf 
searched.  An  inventory  was  taken  of  certain  books  he  possessed 
"  in  defence  of  papistry,"  but  he  was  apparently  able  to  satisfy 
his  interrogators  of  the  soundness  of  his  Protestantism.  A  second 
attempt  to  incriminate  him  in  1570  was  also  without  result. 
In  1580  Stow  published  his  Annales^  or  a  Generate  Chronicle  of 
England  from  Brute  untU  the  present  yeore  of  Christ  1580]  it  was 
reprinted  in  1593,  i6oz  and  1605,  the  last  being  continued  to 
the  36th  of  March  1605,  or  within  ten  days  of  his  death;  editions 
"  amended  "  by  Edmund  Howes  appeared  in  161 5  and  1631. 
t  The  work  by  which  Stow  is  best  known  is  his  Survey  of  London, 
published  in  1598,  not  only  interesting  from  the  quaint  simplicity 
of  its  style  and  its  amusing  descriptions  and  anecdotes,  but  of 
unique  value  from  its  minute  account  of  the  buildings,  social 
condition  and  customs  of  London  in  the  time  of  Elizabeth.  A 
second  edition  appeared  in  his  lifetime  in  1603,  a  third  with 
additions  by  Anthony  Munday  in  161 8,  a  fourth  by  Munday  and 
Dyson  in  1633,  &  fifth  with  interpolated  amendments  by  John 
3trype  in.  1730,  and  a  sixth  by  the  same  editor  in  1754.  The 
edition  of  1598  was  reprinted,  edited  by  W.  J.  Thorns,  in  1842, 


in  1846,  and  with  iUustntions  in  1876.  Ttaoo^  tbc  patro&Bfe 
of  Archbishop  Parker,  Stow  was  rnshlnrt  to  print  tbe  Fleees 
historiarum  of  Matthew  of  Westminster  in  1567,  the  Chromideci 
Matthew  Paris  in  1571,  and  the  Historic  trevis  of  Tb«E^ 
Walsingham  in  1574.  At  the  request  of  Pa^er  be  had  hiosdl 
compiled  a  "  farre  lax^ger  volume."  An  history  of  Skis  island,  bu 
circumstances*  were  unfavourable  to  its  pubUcatioo  and  iht 
manuscript  is  now  lost.  Additions  to  the  previoady  pnW?^hfd 
works  of  Chaucer  were  twice  made  through  StoVs  **  own  paicial 
labours  "in  the  edition  of  1561,  referred  to  above,  and  ako  in  1537. 
A  number  of  Stow's  manuscripts  are  in  the  Hailetan  coJkctxa 
in  the  British  Museum.  Some  are  in  the  Lambeth  Hbsxry 
(No.  306);  and  from  the  volume  which  indudes  them  wen  pLb- 
lished  by  the  Camden  Society,  edited  by  James  Gairdncr,  Tim 
Fifteenth-Century  Chronides,  with  Historical  MemarendA  hy  Jeku 
Stowe  the  Antiquary,  and  Contemporary  Notes  of  Occarreaas 
written  by  him  (t88o).  Stow's  literary  labours  did  not  prove  vcr 
remunerative,  but  he  accepted  poverty  in  a  cheerfol  sptA 
Ben  Jonson  relates  that  once  when  walking  with  him  Sto« 
jocularly  asked  two  mendicant  cripples  "what  they  wouj 
have  to  take  him  to  their  order."  In  March  1604  Janes  I 
authorized  him  and  his  deputies  to  collect  *'  amongst  oior  lovi::; 
subjects  their  volimtary  contributions  and  kind  sratuitic&, 
and  himself  began  "  the  largesse  for  the  example  ci  othcn.' 
If  the  royal  appeal  was  successful  Stow  did  not  live  kxng  to  e^jsj 
the  increased  comfort  resulting  from  it,  as  be  died  00  t^ 
6th  of  April  1605.  He  was  buried  in  the  London  cbuxch  <^  St 
Andrew  Undershaft,  where  the  monument  erected  by  ks 
widow,  exhibiting  a  terra-cotta  figure  of  him,  still  remains 

Stow's  Survey  of  London  has  been  edited  with  notes  by  C.  L 
Kingsford  (Oxford,  1908). 

8T0WB,    HARRIET    EUZABBTH    [Beecbek]    (z8xs-i«9£). 
American  writer  and  philanthropist,  seventh  child  of  Lyman  asd 
Roxana  (Foote)  Beecher,  was  bom  at  Litchfieid,  Costnectircxi, 
U.S.A.,  on  the  14th  of  June  x  8 1  x .  Her  father  (the  Cmgregaticsai 
minister  of  the  town)  and  her  motb^  were  both  descoided  ftcc 
members  of  the  company  that,  under  John  Davenport,  founoei 
New  Haven  in  1638;  and  the  community  in  which  she  qieat  br 
childhood  was  one  of  the  most  intellectual  in  New  England. 
At  her  mother's  deatl)  in  181 5  she  came  most  directly  usder  the 
influence  of  her  eldest  sister  Catherine,  eleven  years  her  senior. 
a  woman  of  keen  intellect,  who  a  few  years  later  set  vp  a  schod 
in  Hartford  to  which  Harriet  went,  first  as  a  pupO,  afterwards  e 
teacher.    In  1832  her  father,  who  had  for  six  years  been  the 
pastor  of  a  chiuch  in  Boston,  accepted  the  presidency  of  the 
newly   founded   Lane   Theological   Seminaiy    at    GncincaiL 
Catherine  Beecher,  who  was  eager  to  establish  what  sboiold  be  is 
effect  a  pioneer  college  for  women,  accompanied  him;  and  wit& 
her  went  Harriet  as  an  assistant,  taking  an  active  pan  in  tbe 
literary  and  school  life,  contributing  stories  and  sketches  to  local 
journals  and  compiling  a  school  geography.    She  was  mamed 
on  the  6th  of  January  1836  to  one  of  tbe  pvofesson  in  tk 
seminary,  Calvin  Ellis  Stowe.    In  the  midst  of  privatjoe  aad 
anxiety,  due  largely  to  her  husband's  precaiiovs  health,  she 
wrote  continually,  and  in  X843  published  The  Mejfitmtr,  1 
collection  of  tales  and  sketches.    Mrs  Stowe  passed  c^iee 
years  in  Cincinnati  under  conditions  which  oonstaatly  ihr^r 
the  problem  of  human  slavery  upon  her  attenticm.   A  river  c^y 
separated  Ohio  from  a  slave-holding  community.    Slaves  «t?c 
continually  escaping  from  their  masters,  and  were  harbocred 
on  their  way  to  Canada,  by  the  circle  in  which  Mrs  Stowe  Irvcfi 
In  the  practical  questions  whidi  arose,  and  in  the  great  det^te 
which  was  political,  economical  and  moral,  she  xtxik.  a  vcr; 
active  part.    When,  therefore,  in  1850,  Mr  Stowe  was  ekctei 
to  a  professorship  in  Bowdoin  College,  Brunswick.  Maine,  a&d 
removed  his  family  thither,  Mrs  Stowe  was  prepared  for  the  pea: 
work  which  came  to  her,  bit  by  bit,  as  a  reUgiotts  message  ^^l 
she  must  deliver.    In  the  quiet  of  a  country  town,  far  rcmwed 
from  actual  contact  with  painful  scenes,  but  on  the  ed^  of  tb 
whirlwind  raised  by  the  Fugitive  Slave  Bill,   mcaooiy  sad 
imagination  had  full  scope,  and  she  wrote  for  serial  pubVcatiBB 
in  The  National  Era,  an  anti-slavery  paper  of  Washinstoa,  D.L 


STOWELI^STRABO 


le  ftwy  of  "  track  Tom'*  Cablnj  or,  Life  mkiiia  Uie  Lowly." 
he  publicalion  <a  book  form  (Uicch  >o,  lEsi)  *u  >  t*cto[ 
hich  muit  be  reckoned  in  lummiog  up  (he  noving  cuiea  of  ibe 
&r  for  the  Unian.  The  book  ipmig  into  UDei&mpied  popuiuily, 
.nruLnted  into  il  Leeat  cweDty-Ihree  tooguev,     Mr% 


ie  repuu 


a  thui 


ipeciiUy  >o 


iSjj  (he  mnde  ■  jouniey  U 


She  reinforced  her  Kory  with  A 
9  L^nck  Tiw'i  CMh,  in  which  ihe  ucumuUled  %  luge 
IT  of  documenLs  and  taiin»aiei  egninil  the  gml  evil; 
>  Euiope,  devoting  benell 
tceriiaU  between  EngUsbwomea 
i(  the  diy.  In  iSjfi  ihc  pub- 
ibed  Drid;  a  TaU  »/  ike  Ditmal  Smmf,  in  wbicb  ibe  threir 
ic  weight  of  ber  iTmiment  on  the  deterionlioa  ol  ■  lodeiy 
rsting  on  ^  liive  buit.  Tbe  eglablishment  of  Tin  AUa<U 
foniUy  in  1857  g»ve  ber  (  coiutant  rebide  iof  ber  writings,  u 
id  also  TAi  IndtfmJint  of  New  York,  ud liter  TluClaiaiaH 
'nioH,  of  each  ol  which  papen  lucccntvely  ber  brother,  Henry 
/ard  Beecber,  waa  one  of  the  editors.  From  tbl>  time  foitb  ihe 
d  the  life  of  a  woman  of  letters,  writing  novels,  ol  wUch  Tlu 
fiHisltr'i  Wfeint  (iSjg)  it  best  known,  and  many  itudiei  of 
Kial  life  in  tbe  form  botb  ol  fiction  and  etaay.  She  published 
Iso  a  tnull  volume  of  religioui  poema,  and  towaidi  the  end  ol 
er  career  gave  some  public  readings  from  ber  writing!.  Li  1851 
rofeuor  Stowe  accepted  ■  prolosorship  b  tbe  Theotogic*! 
eminary  s(  Andover,  Maoacbusetts,  and  the  family  made  iu 
ome  there  till  1SA3,  wben  he  retired  wholly  from  profeuioiial 
fe  and  removed  to  Hartford.  After  the  doK  of  the  war  for  the 
'nion  Mrs  Stowe  bought  an  eiUte  in  Florid*,  chieSy  in  hope  of 
storing  the  health  of  btr  son,  Captaiu  Frederick  Beechei 
towe,  who  had  been  wounded  In  the  war,  and  in  this  aouthem 
ome  she  spent  many  wiatert.  After  the  death  of  her  husband 
1  iSSe  she  passed  the  rest  of  her  life  In  the  seclusion  of  her 
[arlford  home,  where  she  died  on  tbe  lit  of  July  iflQ«.  She  ia 
uried  by  the  side  of  her  husband  tt  Andover. 

See  Lff(  -r  HarritI  SHckcr  Sltut,  com^xled  fiom  her  kttera  and 
lurnals  fiy  her  son.  Charles  Edward  Slowe  (BoBon,  1S90).  Lift 
td  IMUrt  if  Harrit  Budut  SUm,  edited  by  Annie  Fields 
Joston,  iB9gJ.  {H.E.S.*) 

■TOWSLI,  WILUAK  SCOTT,  BuoM  (1745-1836),  English 
idge  and  jurist,  mi  bom  at  Heworih,  a  village  about  4  m,.  Inun 
Eewcaslle,  on  the  171b  olOctebcr  1745,  tbesonof  a'^coalfitter" 
ti  tradesman  engaged  in  tbe  transport  of  coal).  Hia  younger 
Totber  John   became  tbe   famous   Lord   Chancelltn   Eldon. 

Iiristi  College,  Oxford,  where  he  gained  a  Dui 
I  1761.     In  1764  be  graduated  and  became  tin 
:llow  and  tbeit-al  successor  to  WiUiam  [afl 
nnwn  Sir  William)  Jonea-a  tutor  ol  Univer 
!amdenreaderof  ancient  hisLory  (T7  74)hcrivaU 
f  Blackstone.     Although  h 
1  ITfi],  il  was  not  tiQ  1776  that  Scott  di 
latic  study  of  law.    In  i77g  be  graduated  as  doct 
iw,  and,  after  Ihe  customary  *'yesr  of  silence,"  o 
ractice  in  tbe  ecclesiastical  courts.     His  prolessior 
'as  rapid.    In  1783  he  became  registrar  of  the  court  0 
nd  in  178B  judge  of  the  consistory  court  and  advoca 
1  that  year  too  receiving  the  honour  ol  knigblbood;  a 
e  was  made  judge  ol  the  high  court  of  admiralty.     S 
'■■''«  representation  of  thrfort"  " 


bolanhi) 


lined  the  I 


ifullyin 


He  also  sat 


It  Downtonin  r?^.  Upon  the  coronation  ol  George  IV.  (iSii) 
e  was  raised  to  the  peerage  a*  Baron  StowelL  After  a  life  of 
istinguished  judicial  seTvice  Lord  Stowril  retired  from  the 
ench — from  tbe  contistory  court  in  August  ig3i,andfrom 
lie  high  court  of  admiralty  In  December  1817.  Hit  mental 
icultica  beame  gradually  Ictbler  in  bis  old  age,  and  be  died  on 
be  iSlb  of  January  1836.  Lord  Slowell  was  twice  married— 
1  1781  to  Anna  Maria,  eldest  daughter  and  heiress  ol  John 
lagiiall  of  Early  Court,  Berks.,  by  whom  be  bad  four  children, 
ne  of  these,  a  daughter,  survived  himi  and  in  1813  to  Ihe 
owager  marchioness  at  Sligo. 
XXV    14* 


ndoi  gudioal  reasoiuig.  Hi>  style  is  chaste  y«  n 
FTvoiu  without  abra[«nui,  and  perfectly  ujjuHcd  in  ev 
1  tbe  Hibject  with  wluch  be  deals.  His  deciitons  in 
•alymplt  v.  Dalyrmpli  (Dr  Dodnn's  gtptrl)  and  £m 
I  Kagg.  ifl — from  thdr  comlnned  Idrce  and  grau 


Then 


mber. 


saisoct 


N.N.W.  of  Ipswich 
em  rauway,  on  UK  over  Gipping.  Pop.  ol 
i],4i6i.  The  church  ol  St  Peter  and  St  Mary 
Early  English,  with  a  lolty  tower  and  wooden 
vicarage  has  asaodaliODS  with  Milton  through 
ung.  The  town  has  an  eilcnsive  chemical 
foundry,  and  factoria  for  tbemanuladureol 
Itural  implements  and  compressed  leather, 
uderable  trade  in  com,  malt,  coal,  slate  and 


mtABAH^  a  market  town  and  the  principal  town  ol  Co. 
Tyiooe,  Ireland.  Pop.  (i«oi),  jo}3.  ll  sUnds  at  the  junction 
of  tbe  rivers  Moume  and  Finn,  wbicb  thenceforward  form  the 
Foyle.  It  is  161I  m.  N.W.  by  N.  from  Dublin  by  the  Great 
Northern  railway,  and  has  also  a  station  on  the  Donegal  railway, 
the  two  companies  using  separate  lines  to  Londonderry.  LiSord, 
across  the  river,  practically  a  suburb  of  Slrabane,  is  tbe  county 
town  of  Co.  Donegal.  A  short  canal -connects  tbe  town  with 
tbe  point  at  which  the  Foyle  becomes  navigable.  Tbe  trade  in 
corn  is  considerable.  Linen  and  shirt  making,  and  iron  and  brass 
founding,  are  prosecuted.     A  casrle  of  the  time  of  James  I,  has 

council,    Il  returned  two  nernbera  to  the  Irish  parliament  until 
the  Union  in  iSoo. 

STRABO  (bom  e.  6]  a.c),  Greek  geographer  and  historian, 
■as  bom  at  Amasi*  in  Pontus,  a  dty  which  bad  been  much 
Helleniied,  and  was  the  royal  residence  of  the  kings  ol  Pontus. 
We  know  nothing  ol  bis  lather's  lamUy ,  but  several  ol  his  mother's 
relatives  held  important  posu  under  Mitbrsdates  V,  and  VI. 
Some  were  of  Hellenic,  others  of  Auatjc  origin,  but  Stiabo  himself 
was  by  language  and  education  thoroughly  Creek.  The  dale 
ol  bia  biith  caoDot  be  euctlj  deleimined,  but  tnuu  various 
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T>T»iiiiio 

ArutoUc  idODg  1 
wbobid  (ecu* 


Nyu  u 


Nik  It  K 


lo  havt  been  aboa 


STRACHAN 

d.  Ml  docripdon  o(  Cntn  li  I 


I  St  Rome,  under  the  philosopher 
or  at  Aleiudrii,  ud  be  btd  fludied 
j>  (poBibLy  It  Rome  under  Tynuinio, 
itoteliiD  writingi  in  Sulli'i  !ibr»ry). 
It  be  uw  P.  Serviliui  luuricus,  who  died  it  Rome 
in  advanced  yean  in  44  i.e.,  [torn  which  i!  hu  bun  inferred  that 
he  viiited  Rome  early  in  llle.  He  alio  tcUi  ui  that  he  wu  at 
Gytroi  [one  of  the  Cydulel)  when  Auguitui  ma  it  Corinth  o« 


loRomi 


leEutin    . 
lA  Egypt,  Aeliua  Callus, 


panied  the  prefect 

.Upper  Egypt,  whicn  seeini  to  nivi 
The*e  are  the  only  date)  in  hit  Life  w 
The  Ittot  event  oientioiied  In  hi)  wc 
of  Maimtania,  which  took  pltce  in 
Altbough  he  had  w 


ively.i 


n  hit  expedition  I 


_    ni  which  he  deicriba,  he  had  

binuelf:  "  Weatward  I  have  Journeyed  10  the  parti  of  Etruria 
oppoaite  Sardinia;  towardi  the  aouth,  from  tbe  Euune  to  tbe 
border)  of  Ethiopia;  and  perhapa  not  one  of  thoee  who  have 
written  seographieitiaAvisiledmorcplarfa  tlun  I  have  tietween 
thoit  limiu."  He  telli  us  ibat  he  had  leen  Egypt  u  fir  Mutb  u 
Syeoe  and  Philae,  Comana  in  Cappadocia,  Ephesus,  Mylaw.  Nyaa 
and  Hieiapolis  in  Phiygia,  Gyarui  and  Populoni*.  Of  Greece 
proper  he  uw  hut  bttle;  it  ii  by  no  meini  certain  that  he  even 
visited  Athens,  and  though  he  describei  Corinth  u  in  eye- 
witnessjtis  clear  that  he  was  never  it  Delphi,  and  was  not  iwije 
that  tbe  ruins  of  Mycenae  still  eiisted.  He  had  Ken  Cyrene 
from  theses.  probablyDnbisvoyage  from  Puteoli  to  Alexandria, 
where  be  remained  a  long  time,  probably  ■"■■"'"e  materials, 
and  studying  aittonomy  and  mathematics.  For  nowheie  could 
he  hive  bid  1  better  TOeaD)  of  ooosulting  the  works  of  historians, 
geographers  and  sitronomers,  such  as  Eraiottlienes,  Poiidoniui. 
Hipparchus  gjid  Apc^lodorus.  Wo  caonot  tell  where  his  Cto- 
gnifiiky  was  written,  but  it  wu  at  least  finally  revised  between 
*.n,  17  md  13,  since  we  have  historical  allusions  which  can  be 
dated  to  that  lime.  Probably  Stribo  was  then  In  Rome;  tbe 
fact  that  hit  work  passed  unnoticed  by  Roman  wiiten  such  as  tbe 
alder  Pliny  does  not  prove  the  contrary. 

Works, — His  earliest  writing  wai  an  historical  work  now  lost, 
which  he  himself  describes  as  his  Hislariad  Utmein.  He  tells 
us  (xi.  9,  3)  that  the  sixth  book  of  the  Memoin  wu  identical  with 
the  second  of  the  Conlimatin  c/  P^ybiia;  probably,  therefore, 

aciouolB  for  the  fact  thai  be  speaks  [il,  ;o)  of  having  treated  of 
the  eiploiti  of  Alexander  in  hil  itcmtrirs,  a  topic  which  could  not 
have  found  a  place  in  a  work  which  begin  where  that  ol  Polybius 
ended  (t4G  B.C.).  According  10  Suldss.  the  coaiiouatioD  of 
Polybius  wu  in  forty-three  books.  Plutarch,  who  calls  faim 
"  the  Phiiaao(dier,"  quotetStnbo't  Utmoirt  {Lm,  ig),  and  cites 
him  u  an  historian  {Sulla,  16).  Josephus,  who  constantly 
ctUi  him  "  the  Csppidociap,"  often  quotes  from  him,  but  does 
not  mention  the  tilk  of  the  work. 


Tbe  Gapapky  li  Che  most  hnportani 


The  Gapapky 


'^SX5S« 


ir  EFUgnpEy.     Sinba  made  coniideiahle 


Hognphy,  and  he  endravouied.  ho 
these  objects  in  view."  The  incideni 
often  ol  gnat  value  and  lolereit.  arc 
at  timei  interrupt  tbe  nmnKtry  of 
the  Greek  love  of  legendaiy  ton,  if* 
of  Heracles  as  canetily  as  II  tbey  wi 


r  imperjectfy.  to  krtp  all 
■torical  noticefl,  which  are 


»  of  all  wisdom  and  knowledge — 


better  infonution  (*.{.  u  reganl 

•eU.   Again.  Slnba  may  be 

of  Pylbeas  reuxcting  the  " 
they  had  been  by  EralostlH 

whorn  he  might  }uuly  consi 


'  CiuEgue  o'.ShiDi "— ud  tieai^ 


the  d<  ib«n  tbe  cnmi 

use  of  the  "  cborography  "  o'  Apippa.  ■  nvpef  the  Roe&aa  E 
and  ad^cc^t  countric*  set  up  by  order  of  Augustua  in  tbe  Pi 

He  designed  the  wnk  for  the  itatesnan  rather  than  fc 
student.  He  thervfon  endeavoun  to  five  a  general  sketch 
character,  physical  peculiarilie*  and  natunl    nmduriH^  rd 


_.^.._       welleiiabliahed.'    Hi  iciepiri 

of  Hipparchm  that  il  was  impowble  10  Date  rnl  advanee«  in  en- 
gmphy  biihout  astronomical  observj lions  fur  de*cnninin(  btiruds 

The  work  cootists  of  levenieen  books,  of  which  the  ee^vwk  « 
imperfect.  The  fim  IWDareinlroduclory.  Ibe  next  ei^hl  deal  %ii^ 
Europe  (two  being  dc^ored  (o  Spain  mm  Gaul,  two  to  lEsK  tni 
Sicily,  one  to  the  nan  h  Ind  nit  of  Eur^ie.  and  tfaier  to  Creek  liiidil 


^^EJUi.m,.--ri.^    Mt"'Tll!r«™i'.Ii1iSln  W  im"'" 

temaiJ^  H^brM^JIiibiquenTriitioiii  tUI  xZt'ol  Cones  (f4" 
181S-1819).  who  removed  many  mrruplionu  The  MSS.  wete  (ro 
■cientific.ll/  colliled  by  Kramer  (Berlin,  iSu-lSs^srho   " 

'it"™nl.ini  ™mo"lVi.d'v.l.  Ij"'lor7he°^      "    "    ™ 

Meiiieke  (Leipiig.  lSa-l6jl).     H.  F.  Toier's  v 

(Onford,  i9sj)  il  useful.    Nipoleon  I.,  an  idmire. 

m  French  Iranilslion  of  the  t^frapAy  to  tx  made  by  Corab.  LeTrrr^ 

•  iKlothemlPari.i«os-isi9);Crw.kurd'sGi ■     ■      "    ■ 

I8ji-i9j4).  wilh  Boles.  iia  monumentat  v , 

the  BiMcrital  Utmoiti  hai-e  been  edited  by  P.  Ota  \Lrifst- 
Sludit*  XI,  1S4O!  see  also  Mailer's  Fnfeioua  UiMrumw  r^- 
tentm,  iii.  490  sqq.  Bunbniy'i  Hiatrj  tf  Amdiwl  Gnrnpi^. 
vol.  ik  cha.  11, 13 :  aiKl  F.  Dubois^  £iiMn  «  b  gliipaMK  A  SKbi 
[Plila.  iBgi)  ihoold  alio  be  conivlted.  (H.  S.  J  ) 

VTBACHAH,  JOHN  dni-sBtj),  first  bishop  of  Totmlo,  n 
of  John  Strachan  and  Eliiabetb  Rnlayson  bis  wife,  ns  ban  K 
Aberdeen.  Scotland,  on  the  inh  of  April  i;;g.  His  father  dU 
iniTgifimnin  accident  in  tbe  gianlle  <|uaiTies  o(  whkh  he  is 
an  overten.  Thus  from  an  early  age  young  Stnduui  bid  » 
depend  upon  bis  own  icMiucts  and  cvts  to  "-ti  ba  Botte, 


STRACHEY,  SIR  J. 


whom  be  loyally  aided  till  her  death  in  i8i3.     He  managed,  by 
uodertaking  private  teaching  and  with  the  aid  of  a  bursary,  to 
go  to  the  university  of  Aberdeen,  where  he  took  his  M.A.  degree. 
He  attended  some  of  the  divinity  classes  at  the  university,  where 
also  he  formed  a  Uuting  friendship  with  two  of  his  fellow  students, 
well  known  afterwards  as  Professor  Duncan  and  Dr  Chalmers. 
Id  1799  he  emigrated  to  Canada,  having  been  recommended  to 
the  Hon.  Richard  Cartwright,  of  Kingston,  Upper  Canada,  as 
suitable  for  tutorial  work.    Strachan  went  to  Canada  a  Presby- 
terian. His  associations  there,  however,  were  almost  exclusively 
with  Episcopalians,  including  Mr  Cartwright  and  the  Rev.  Dr. 
Stuart,  for  a  time  the  only  clergyman  in  the  district.    Moreover, 
j(pedal  provision  had  been  made  in  the  Constitutional  Act  of  1791 
for  the  liberal  endowment  of  the  Protestant  religion,  then 
identified  m  the  official  mind  with  the  Church  of  England, 
through  what  were  afterwards  known  as  the  Clergy  Reserves, 
being  one-seventh  of  the  lands  of  the  new  townships  opened  for 
settlement.    Having  decided  to  enter  the  Episcopal  Church, 
Strachan  was  ordained  on  the  3 and  of  May  1803,  and  was 
immediately  afterwards  appointed  to  the  parish  of  Cornwall. 
Thither  he  removed,  his  school,  which  soon  became  the  most 
noted  educational  institution  in  the  country.     There  many 
future  leaders  of  public  and  professional  life  in  Canada  came 
under  the  influence  of  Strachan 's  vigorous  personality.     In 
1807  he  married  the  youthful  widow  of  Andrew  McGill,  a  wealthy 
merchant  of  Montreal,  and  brother  of  the  founder  of  McGill 
University.    In  xSii  he  received  the  honorary  degree  of  D.D. 
from  his  alma  mater,  Aberdeen  University.    During  the  same 
year  Dr  Stuart  of  Kingston  died  and  was  succeeded  by  his  son 
George  O'Kill  Stuart,  incumbent  at  York,  the  capital  Of  the 
province.    Through  the  influence  of   Lieut.-Govemor   Core, 
supplemented  by  that  of  Sir  Isaac  Brock,  Strachan  was  pre- 
vailed upwn  in  1812  to  transfer  himself  to  York,  where  he  was 
soon  deeply  involved  in  civil  and  ecclesiastical  politics. 

During  the  War  of  1812  he  was  of  special  service  to   the 
executive  government  and  the  citizens  of  the  town  when  the 
American  troops  captured  York  and  burned  the  public  buUdlngs. 
He  was  chiefly  instrumental  also  in  founding  the  Loyal  and 
Patriotic  Society  of  Upper  Canada,  which  raised  funds  for  the 
rcb'ef  of  the  wounded  and  the  assistance  of  the  widows  and 
orphans  of  the  slain.    On  the  urgent  recommendation  of  Lieut.- 
Govemor  Gore  he  was  appointed  to  the  executive  council  of 
Upper  Canada  in  1815.    A  man  of  great  force  of  character  and 
much  ability,  of  keen  ambitions  and  unusual  shrewdness,  though 
not  remark!able  for  breadth  of  mind,  he  attained  to  great  influence 
In  the  executive  government  and  was  soon  the  leading  spirit  in 
that  dominant  group  known  in  Upper  Canadian  history  as  the 
Family  Compact.    In  1820  he  was  appointed  by  Sir  Peregrine 
Maitland  a  member  of  the  legislative  council  in  order  that  the 
governor  might  have  a  confidential  medium  through  whom  to 
make  communication  to  the  council.    At  the  instance  of  the 
lieutenant-governor  he  went  to  England  in   1824,  to  discuss 
various  colonial  questions  with  the  earl  of  Bathurst,  then  colonial 
secretary       Strachan  had  no  difficulty  in  convincing  Lord 
Bathurst  of  the  justice  of  his  claims  on  all  essential  matters,  the 
most  important  of  which  was  the  exclusive  right  of  the  Church  of 
England  in  Canada  to  the  Clergy  Reserves.    Though  in  favour 
of  selling  a  portion  of  these  lands  to  provide  a  fund  for  the  exist- 
ing needs  of  the  Church,  he  secured  the  defeat  of  the  proposal 
then  before  the  government  to  dispose  of  the  Clergy  Reserves 
to  the  Canada  Company.    He  took  much  interest  in  the  educa- 
tional aflfairs  of  the  province,  and  in  1807  was  instrumental  in 
having  provision  made  for  the  estabb'shment  of  the  first  grammar 
schools.     In  1824  he  secured  the  passing  of  an  act  providing 
isslstance  for  the  public  schools  of  each  district.    During  his 
second  visit  to  England  in  1826-1827  he  obtained  a  royal  charter 
•or  the  university  of  King's  College,  with  provision  for  its  endow- 
ncnt  out  of  the  crown  lands.    It  was,  however,  to  be  entirely 
inder  the  control  of  the  Church  of  England.    In  1827  Strachan 
>ecame  archdeacon  of  York. 

The  break-up  of  the  Liverpool  ministry  in  1827  interrupted  the 
uccessful  development  of  Strachan 's  plans  for  placing  virtually 
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the  whole  of  the  government  endowments  for  religion  and 
education  under  the  control  of  the  Episcopal  Church.  IHie  storm 
of  protest  of  the  other  religious  denominations  caused  the  cobnial 
office  to  undertake  an  investigation  of  the  whole  question,  the 
result  of  which  was  presented  in  the  report  of  1828.  After  a 
long  silence  in  the  face  of  severe  and  persistent  criticism,  Strachan 
made  a  general  reply  in  a  very  s^le  speech  in  the  legislative 
council  in  March  1828.  When  the  storm  had  subsided  the 
Clergy  Reserves  and  university  questions  remamed  dormant 
until  1836,  when  the  attempt  to  apply  the  Reserves  to  the 
endowment  of  rectories  renewed  the  trouble  and  contributed 
largely  to  the  crisis  of  1837.  Adverse  criticism  and  a  sugges- 
tion from  the  colonial  office  that  he  should  cease  from  active 
partidpation  in  political  affairs  led  to  his  resignation  from  the 
executive  council,  but  he  declined  to  give  up  his  seat  in  the 
legislative  counciL 

On  the  death  of  Bishop  Stewart  of  Quebec  the  Canadian  see 
was  divided,  and  Strachan  was  made  bishop  of  Toronto  in 
August  1839.  He  energetically  opposed  the  act  of  1840,  which 
sought  to  settle  the  Clergy  Reserves  question  by  dividing  the 
proceeds  among  the  different  religious  denominationSi  the  larger 
share  still  remaining  with  the  Church  of  England. 

The  university  of  King's  College  was  finally  established, 
with  certain  modifications  of  its  charter,  in  1843,  Bishop  Strachan 
being  the  first  president.  The  renewed  agitation  finally  resulted 
in  the  elimination  of  all  religious  tests  by  the  act  of  1849,  which 
also  changed  the  name  to  that  of  the  university  of 'Toronto. 
Strachan  at  once  took  steps  to  found  another  university  which 
should  be  completely  under  the  control  of  the  Episcopal  Church, 
hence  the  establishment  of  Trinity  University,  which  was  opened 
in  1852.  Bishop  Strachan  also  raised  once  more  the  question 
6f  the  disposal  of  the  Cergy  Reserves.  After  several  strong 
appeals  and  counter-appeals  to  the  British  government,  the 
Canadian  parliament  was  allowed  to  deal  as  it  pleased  with  the 
question,  with  the  result  that  the  Reserves  wero  completely 
secularized  in  1854,  provision  being  made  for  the  life-interest  of 
the  beneficiaries  at  the  time.  Bishop  Strachan  devoted  the 
latter  years  of  his  long  life  entirely  to  his  episcopal  duties,  and 
by  introducing  the  diocesan  synod  he  furnished  the  Episcopal 
Church  in  Canada  with  a  more  democratic  organ  of  government. 
He  died  in  November  1867. 

STRACHEY,  SIR  JOHN  (1823-1907).  British  Indian  civilian, 
fifth  son  of  Edward  Strachey,  was  bora  in  London  on  the  5th  of 
June  1823.  After  passing  through  HaOeybury,  Strachey  entered 
the  Bengal  civil  service  in  1842,  and  served  in  the  North- Western 
Provinces,  occupying  many  important  positions.  In  z86i  Lord 
Canning  appointed  him  president  of  a  commission  to  investigate 
the  great  cholera  epidemic  of  that  year.  In  1862  he  became 
judicial  commissioner  in  the  Central  Provinces.  In  1864,  after 
the  report  of  the  royal  commission  on  the  sanitary  condition 
of  the  army,  a  permanent  sanitary  commission  was  established 
in  India,  with  Strachey  as  president.  In  x866  he  became  chief 
commissioner  of  Oudh,  having  been  chosen  by  Lord  Lawrence 
to  remedy  as  far  as  possible  the  injustice  done  after  the  Mutiny 
by  the  confiscation  of  the  rights  of  tenants  and  smaU  proprietors 
of  land,  maintaining  at  the  same  time  the  privileges  of  the 
Talukdars  of  great  landlords  As  member  of  the  legislative 
council  he  introduced  several  bQls  for  that  purpose,  which,  with 
the  full  approval  of  the  Talukdars,  passed  into  law.  In  x868  be 
became  member  of  the  governor-general's  council,  and  on  the 
assassination  of  Lord  Mayo  in  1872  he  acted  temporarily  as 
viceroy.  In  1874  he  was  appointed  lieutenant-goveraor  of  the 
North-Western  Fit>vinces.  In  1876,  by  request  of  Lord  Lytton 
and  the  secretary  of  state,  he  consented  to  relinquish  that  office, 
and  returned  to  the  goveroor-general's  council  as  financial 
minister,  which  post  he  retained  untO  1880.  During  this  time, 
while  Lord  Lytton  ^as  viceroy,  important  reforms  were  carried 
out.  The  measures  for  decentralizing  financial  administration, 
initiated  under  Lord  Mayo,  were  practically  completed.  The 
salt  duties  were  reduced,  and  the  system  under  which  they  were 
levied  was  altered,  and  that  opprobrium  of  our  administration, 
the  inland  customs  line,  was  abolished.    The  removal  of  all 
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import  duties,  including  those  on  English  cotton  goods,  and  the 
establishment  of  complete  free  trade,  was  declared  to  be  the  fixed 
policy  of  the  government,  and  this  was  in  great  measure  carried 
into  effect  before  1880,  when  Strachey  left  India.  The  defective 
system  on  which  the  military  accounts  were  kept  occasioned  a 
very  erroneous  estimate  of  the  cost  of  the  Afghan  War  of  187&- 
80.  For  this  error  Strachey  was  technically  responsible,  and 
it  was  made  the  occasion  of  a  violent  party  attack  which  resulted 
in  his  resignation.  The  fact  that  almost  the  entire  cost  of  the 
war  was  paid  for  out  of  revenue  is  a  conduuve  proof  of  the  state 
of  financial  pro^>erity  to  which  India  attained  as  the  result  of  his 
administration.  From  1885  to  1895  Strachey  was  a  member  of 
the  coimdl  of  the  secretary  of  state  for  India.  He  was  joint 
author  with  Sir  Richard  Strachey  of  The  Finances  and  Public 
Works  of  India  (1882),  besides  writing  India  (3rd  ed.,  1903),  and 
Hastings  and  Ike  RokUla  War  (1892).  He  died  on  the  X9th  of 
December  1907. 

BTRACHEY,  SIR  RICHARD  (18x7-1908),  British  soldier  and 
Indian  administrator,  third  son  of  Edward  Strachey,  was  bom  on 
the  34th  of  July  181 7,  at  Sutton  Court,  Somersetshire.  From 
Addiscombe  he  pa^ed  into  the  Bengal  Engineers  in  1836,  and 
was  employed  for  some  years  on  irrigation  works  in  the  North- 
western Provinces.  He  served  in  the  Sutlej  campaign  of  1845- 
46,  and  was  at  the  battles  of  Aliwal  and  Sobraon,  was  mentioned 
in  despatches,  and  received  a  brevet-majority.  From  1858  to 
1865  he  was  chiefly  employed  in  the  public  works  department, 
either  as  acting  or  permanent  secretary  to  the  government  of 
India,  and  from  1867  to  1871  he  filled  the  post  of  director-general 
of  irrigation,  then  specially  created.  During  tiiis  period  the 
entire  administration  of  public  works  was  reorganized  to  adapt 
it  to  the  increasing  magnitude  of  the  interests  with  which  this 
department  has  had  to  deal  since  its  establishment  by  Lord 
Dalhousie  in  1854.  For  this  reorganization,  imder  which  the 
accoimta  were  placed  on  a  proper  footing  and  the  forest  adminis- 
tration greatly  developed,  Strachey  was  chiefly  re^x)nsible. 
His  work  in  connexion  with  Indian  finance  was  important.  In 
1867  he  prepared  a  scheme  in  considerable  detail  for  decentraliz- 
ing the  financial  administration  of  India,  which  formed  the 
basis  of  the  policy  afterwards  carried  into  effect  by  his  brother 
Sir  John  Strachey  under  Lord  Mayo  and  Lord  Lytton.  He  left 
India  in  1871,  but  in  1877  he  was  sent  there  to  confer  with  the 
government  on  the  purchase  of  the  East  Indian  railway,  and  was 
then  selected  as  president  of  the  commission  of  inquiry  into 
Indian  famines.  In  1878  he  was  appointed  to  act  for  six  months 
as  financial  member  of  the  governor-general's  council,  when  he 
"made  proposals  for  meeting  the  difficulties  arising  from  the 
depredation  of  the  rupee,  then  just  beginning  to  be  serious. 
These  proposals  did  not  meet  with  the  support  of  the  secretary 
of  state.  From  that  time  he  continued  to  take  an  active  part 
in  the  efforts  made  to  bring  the  currendes  of  India  and  England 
into  harmony,  imtil  in  1892  he  was  appointed  a  member  of  Lord 
Herschell's  committee,  which  arrived  at  condusions  in  accord- 
ance with  the  views  put  forward  by  him  in  1878.  He  attended 
in  1892  the  International  Monetary  Conference  at  Brussels  as 
delegate  for  British  India.  Strachey  was  a  member  of  the  coundl 
of  the  secretary  of  state  for  India  from  1875  to  1889,  when  he 
resigned  his  seat  in  order  to  accept  the  post  of  chairman  of  the 
East  Indian  Railway  Company.  Strachey's  sdentific  labours 
in  connexion  with  the  geology,  botany  and  physical  geography 
of  the  Himalaya  were  considerable.  He  devoted  mudi  time  to 
meteorological  research,  was  largely  instrumental  in  the  forma- 
tion of  the  Indian  meteorologicsd  department,  and  became 
chairman  of  the  meteorological  council  of  the  Royal  Society  in 
1883.  From  x888  to  1890  he  was  president  of  the  Royal  Geo- 
graphical Society.  In  1897  he  was  awarded  one  of  the  royal 
medals  of  the  Royal  Society,  of  which  he  became  a  fellow  in 
1854;  and  in  the  same  year  he  was  created  G.C.S.I.  He  died  on 
the  1 2th  of  February  1908.  His  widow.  Lady  Strachey,  whom 
he  married  in  1889,  became  well-known  as  an  authoress  and  a 
supporter  of  women's  suffrage. 

STRACHWITZ,  MORITZ  KARL  WILHELH  ANTON,  Gaaf 
VON  (1822-1847),  German  poet,  was  bom  on  the  X3th  of  March 


1822  at  Peterwitz  near  Frankenstein  in  Slesia.  After  sludyta| 
in  Breslau  and  Berlin  he  settled  on  his  estate  in  Moravia,  where 
he  devoted  himself  to  literary  pursuits.  When  tiavefliof  ia 
Italy  in  1847  he  was  taken  ill  at  Venice,  and  died  00  the  xtth  of 
December  at  Vienna.  Although  he  had  thus  only  reached  his 
twenty-fifth  year,  he  revealed  a  lyric  genius  of  remarkabk  fmce 
and  originality.  His  first  collection  of  poems,  Lieda  niia 
Erwachntden^  appeared  in  1842  and  went  thRragli  sevenl 
editions.  Neue  CedickU  were  published  after  his'dea^  in  184&. 
These  poems  are  characteristic  of  the  transition  thxoii^  whkii 
the  German  lyric  was  passing  between  1840  and  1848;  the  old 
Rofiiantic  strain  is  still  dominant,  cspedaOy  in  his  baOads, 
which  are  imquestionably  his  finest  productions;  but,  side  bj 
side  with  it,  there  is  to  be  seen  the  influence  of  Platen,  to  whoie 
wannest  admirers  Strachwitz  belonged,  as  well  as  echoes  of  the 
restless  political  spirit  of  those  eventful  years.  Ha  political 
lyric  was,  however,  tempered  by  an  aristocratic  restraint  which 
was  absent  from  the  writings  of  men  like  Herwe^  and  Frcih- 
grath.  Strachwitz's  early  death  was  a  great  loca  to  German 
letters;  for  he  was  by  far  the  most  promising  of  the  younger 
lyric  poets  of  his  time. 

Strachwiu's  collected  Cedickte  appeared  fint  to  1850  (8th  ed. 
1891);  a  convenient  reprint  will  be  found  in  Redama  Uniaersai- 
biUiotkek.  See  A.  K.  T:  Tielo.  Die  Dickttini  des  Crafem  Merits,  mb 
Strackwits  (190a). 

STRADELLA,  ALESSANDRO  (?x645-z682),  Italian  composer, 
was  one  of  the  most  accomplished  musicians  of  the  17th  century. 
The  hitherto  generally  accepted  story  of  his  life  was  fizat  cxrcuo- 
Btantially  narrated  in  Bonnet-Bourdelot's  Hisloire  dc  la  nutmqm 
et  de  ses  ejets  (Paris,  1715).  According  to  this  arrotint ,  Stradefia 
not  only  produced  some  successful  operas  at  Venice,  but  also 
attained  so  great  a  reputation  by  the  beauty  of  his  voice  that  a 
Venetian  nobleman  engaged  him  to  instruct  his  mistress,  Ortcasia, 
in  singing.  Stradella,  the  narrative  goes  on  to  say,  shan^oSy 
betrayed  his  trust,  and  eloped  with  Ortensia  to  Rome,  whither 
the  outraged  Venetian  sent  two  paid  hravi  to  put  him  to  death. 
On  their  arrival  in  Rome  the  assassins  learned  th&t  Straddla 
had  just  completed  a  new  oratorio,  over  the  performaDce  d 
which  he  was  to  preside  on  the  following  day  at  S.  Ckyvanni  to 
Laterano.  Taking  advantage  of  this  dxcumstance,  they  deter- 
mined to  kill  him  as  he  left  the  diurch;  but  the  beauty  of  the 
music  affected  them  so  deeply  that  their  hearts  failed  ihtm  at  the 
critical  moment,  and,  confessing  tbdr  treachery,  they  entreated 
the  composer  to  ensure  his  safety  by  quitting  Rome  immediately. 
Thereupon  Stradella  fled  with  Ortensia  to  Turin,  where,  notwith- 
standing the  favour  shown  to  him  by  the  regent  of  Savoy.  Ik 
was  attacked  one  night  by  another  band  of  assassins,  who,  headed 
by  Ortensia's  father,  left  him  on  the  ramparts  for  dead.  Through 
the  connivance  of  the  French  ambassador  the  rufi&ans  socoeeded 
in  making  their  escape;  and  in  the  meantime  Stradella,  recovcri£g 
from  bis  wounds,  married  Ortensia,  by  consent  of  the  regent,  and 
removed  with  her  to  Genoa.  Here  be  believed  himself  safc«  hot 
a  year  later  he  and  Ortensia  were  murdered  in  thdr  bause  by  a 
third  party  of  assassins  in  the  pay  of  the  implacable  VeneiiaiL 

Recent  research  has  shown  that  Stradella  was  the  son  of  a 
Cavaliere  Marc'  antonio  Stradella  of  Piacenza,  who  in  164  3- 1643 
was  vice-marchese  and  governor  of  Vtgnola  for  Prince  Bd^ 
compagni,who  did  not  wish  to  live  in  the  dominions  from  wli^ 
he  took  the  title  of  marchese  di  Vignola.  He  was  deprived  of  his 
office  in  1643  for  having  surrendered  the  castle  to  the  papil 
troops,  although  it  might  have  sustained  a  siege  of  several  da^ 
and  the  help  of  the  duke  of  Modena  was  expected.  An  ekSer 
brother  of  Alessandro,  Francesco  by  name,  becancM  a  member  oc 
the  Augustinian  order,  and  seems  to  have  enjoyed  the  protectico 
of  the  house  of  Este.  Alessandro  is  supposed  to  have  been  boci 
about  1645  or  earlier,  probably  at  Vignola,  or  Monfestino.  a  to«r 
on  the  road  from  Modena  to  Pistoja,lo  wldch  his  father  retiied 
after  his  dismissal ;  but  no  records  of  his  birth  have  oovne  to  figpi 
in  either  of  these  places.  The  first  certain  date  in  his  life  is 
1672,  in  which  year  he  composed  a  prologue  for  the  pcrfocniaace 
of  Cesti's  opera  La  Dori  at  Rome;  and  we  may  conclude  that  be 
^>ent  a  considerable  time  at  Rome  about  thb  period,  liaoe  hjs 
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IhfaUs'End  other  compoutions  contain  fxcqoent  allusions  to 
:ome  and  noble  Roman  families.  There  is,  however,  no  proof 
lat  he  ever  performed  the  oratorio  S,  Gicmni  Battisia  in  the 
ateran.  •  Documents  in  the  archives  at  Turin  relate  that  in 
577  he  arrived  there  with  the  mistress  of  Alvise  Contarini,  with 
hom  be  had  doped  from  Venice...  Contarini  demanded  that 
oth  should  be  given  up  to  him,  or  foiling  that,  that  Stradella 
lould  not  be  allowed  to  exercise  his  profession  until  the  lady 
ad  been  either  placed  in  a  convent  or  made  his  legitimate  wife 
tradeUa  was  protected  by  the  regent  of  Savoy,  the  duchess 
riovanni  Battista  de  Nemouis,  and  the  Contarini  family, 
idignant  at  his  audadty,  sent  two  hired  assassins  to  Turin,  by 
horn  Stradella  was  wounded  but  not  murdered.  We  hear  of 
tradeUa  last  at  Genoa.  An  opera  by  him.  La  Porta  dell*  amor 
atemOf  was  given  there  in  1678,  and  his  last  composition,  // 
iarcheggio  {i.e.  a  "  Water-Music  "),  was  performed  on  the  i6th 
I  June  i68x  in  honour  of  the  marriage  of  Carlo  Spinola  and 
^ola  Brignole,  which  was  solemnized  on  the  6th  of  July  of  the 
une  year.  Documents  in  the  archives  at  Modena  inform  us  that 
I  February  1682  Stradella  was  murdered  at  Genoa  by  three 
rothers  of  the  name  of  Lomellini,  whose  sister  he  had  seduced. 
It  is  extremely  improbable  that  Stradella  had  any  great  reputa- 
on  as  a  singer,  since  the  great  Italian  singers  of  the  17th  century 
'ere  almost  exclusively  casiraii;  but  he  may  well  have  been  a 
»cher  of  singing,  and  he  appears  to  have  instructed  his  lady 
upils  in  Genoa  on  the  harpsichord.  He  is  principally  important 
s  a  composer  of  operas  and  chamber-cantatas,  althou^^  com- 
ared  with  his  contemporaries  his  output  was  smalL  In  spite  of 
is  dissolute  life  his  command  of  the  technique  of  composition  was 
smarkable,  and  his  gift  of  melodic  invention  almost  equal  to 
bat  of  A.  Scarlatti,  who  in  his  early  years  was  much  influenced 
y  Stradella.  His  best  operas  are  //  Ploridoro^  also  known  as  // 
toro  per  amorCt  and  //  Trespdo  tutorcy  a  comic  opera  in  three 
cts  which  worthily  carried  on  the  best  traditions  of  Florentine 
nd  Roman  comic  opera  in  the  17th  century.  His  church  music, 
a  which  his  reputation  has  generally  been  based,  is  of  less  im- 
ortance,  though  the  well-known  oratorio  S.  Giovanni  Battista 
isplays  the  same  skill  in  construction  and  orchestration  (so  far 
s  the  limited  means  at  his  disposal  permitted)  as  the  operas.  A 
srenata  for  voices  and  two  orchestras,  Qiud  prodigo  ch*io  Mm, 
'as  used  by  Handel  as  the  basis  of  several  nimibers  in  Jsrad  in 
Igy^t  and  was  printed  by  Chrysander  (Leipzig,  1888);  the 
f  S.,  however,  formerly  in  the  possesion  of  Victor  Schoelcher, 
x>m  which  Chrysander  made  his  copy,  has  entirely  disappeared. 
Ihe  well-known  aria  FietA,  signorCf  also  sung  to  the  words 
e  i  mid  sospiri,  cannot  possibly  be  a  work  of  Stradella,  and 
iiere  is  every  reason  to  suppose  that  it  was  composed  by  F^tis, 
riedermeyer  or  RossinL 

The  finest  collection  of  Stradella's  works  extant  U  that  at  the 
•iblioteca  Estense  at  Modena,  which  contains  148  MSS.,  including 
mr  operaS}  six  oratorios  and  several  other  compositions  of  a  semi- 
ramatic  cnaracter.  A  collection  of  cantate  a  voce  sola  was  be- 
ueathed'lnr  the  Contarini  family  to  the  library  of  St  Mark  at  Venice ; 
nd  some  MSS.  are  also  preserved  at  Naples  and  in  Paris.  Eight 
ladrigals,  three  duets,  and  a  sonata  for  two  violins  and  bass  will 
e  found  among  the  Additional  MSS.  at  the  British  Museum,  five 
ieces  among  the  Harletan  MSS.,  and  eight  cantatas  anda  motet 
mong  those  in  the  Ubrarv  at  Christ  Church,  Oxford.  The  Fitz- 
illiam  Museum  at  Cambridge  possesses  a  large  number  of  his 
liamber*cantatas  and  duets. 

See  also  Heinz  Hess,  Die  Optm  Alessandro  Stroddlas  (Leipzig. 
905),  which  includes  the  most  complete  catalogue  yet  made  ot 
tradella's  extant  works;  Catelani,  DeUe  Open  di  A.  Stradella 
istenti  nell'  arclmio  musicale  delta  r.  Hft/ioteca  palatina  di  Modena 
Modena.  1865):  and  Sedley  Taylor,  The  Indebtedness  of  Handel 
t  other  Composers  (Cambridge,  1906). 

STRADIVARI,  AMTQNIO  (1644-:  737),  Italian  violin-maker,  is 
ssodated  throughout  his  life  with  Cremona,  where  he  brought 
he  craft  of  vioUn-making  to  its  highest  pitch  of  perfection. 
!'he  obscure  details  of  his  life  have  been  thoroughly  worked  out 
1  the  monograph  on  him  by  W.  H  Hill,  A.  F.  USil  and  Alfred 
fill  (xQoa).  He  was  still  a  pupil  of  Nicolas  Amati  in  x666, 
rhen  he  had  already  begun  to  insert  his  own  label  on  violins 
f  his  making,  which  at  first  follow  the  smaller  Amati  model, 
oUdJy  constructed,  with  a  thick  yellow  varnish.  ..It  was  not 


tin  1684  that  he  began  to  produce  a  larger  model,  using  a  deeper 
coloured  varnish,  and  beautifying  the  instruments  in  various 
details,  his  "  long ''  patterns  (from  1690)  representing  a  complete 
innovation  in  its  proportions;  while  from  1700,  after  for  a  few 
years  returning  to  an  earlier  style,  he  again  broadened  and  other- 
wise improved  hismodeL  -He  aJso  xnade  some  bnutiful  violon- 
cellos and  violas.  The  most  ^unous  instruments  by  him  are: — 
Violins:  the  "Hellier"  (1679),  the  ''Sellidre"  (before  x68o), 
the  "  Tuscan  "  (i69o)>  the  "  Betts  "  (1704),  the"  Ernst  " (1709), 
"  La  PuceUc  "  (1709),  the  "  ViotU  "  (1709),  the  "  Vieuxtemps  " 
(1710),  the  "  Parke  "  (17x1),  the  "  Boissier  "  (X7X3),  the  "Dol- 
phin "  (1714),  the  "  Gillot "  (X715),  the  "  Alard,"  the  finestof  all 
(x7xs),  the  "  Cessot "  (x7x6),  the  *.*  Messiah  "  (X716),  the  "  Saa- 
semo  "  (17x7),  the  "  Maurin  "  (x7x8),  the  "Lauterbach"  (X719), 
the  ."Blunt"  (i 721),  the  "Sarasate"  (1734),  the  "Rode" 
(1722),  the  "  Deurbroucq  "  (X727),  the  "  Kiesewetter  "  (1731), 
the  "Habeneck"  (X736),  the  "Muntz"  (1736).  Violas:  the 
"  Tuscan  "  (1690),  two  of  X696  formerly  bek>nging  to  the  king 
of  Spain,  the  "Archinto"  (X696),  the  "Macdonald"  (1701), 
and  the  "Paganini"  (1731).  Violoncellos:  the  "Archinto" 
(1689),  the  "Tuscan"  (1690),  the  "Aylesford"  (1696),  the 
"  Cristiani  "  (X700),  the  "  Servais  "  (X701),  the  "  Gore-Booth  " 
(17x0),  the  "Duport "  (171X),  the  "Adam"  (1713),  the  "  BatU  " 
(17x4),  the  "  PiatU,"  the  finest  of  aU  (X720),  the  "  Bandiot ", 
(1725),  the  "  Gallay  "  (1725).  Antonio  Stradivari's  sons  Fran- 
cesco (167 x-i 743)  .and  Omobono  (1679-1 742)  were  also  violin- 
makers,  who  assisted  their  father,  together  with  Carlo  Bergonzi, 
who  appears  to  have  succeeded  to  the  possession  of  Antonio's 
stock-in-trade.  The  Stradivari  method  of  violin-making  created 
a  standard  for  subseqtient  times;  but  what  is  regarded  as  Antonio's 
H>ecial  advantage,  now  irrecoverable,  was  his  varnish,  soft  in 
texture,  shading  from  orange  to  red,  the  composition  of  which  has 
been  much  debated.   (See  also  Violin.) 

STRAFFORD,  EAR18  OF.  The  first  earl  of  Strafford  was 
Charles  L's  friend  and  adviser,  Thomas  Wentworth  (see  below). 
When  he  was  attainted  and  executed  in  May  X64X  his  honoun 
were  forfeited,  but  later  in  the  yeat  his  only  son,  William  (1626- 
1^5)1  ^^^  created  earl  of  Strafford,  his  father's  attainder  being 
reversed  by  act  of  parliament  in  1662.  William  died  without 
issue  on  the  x6th  of  October  1695,  when  all  his  titles,  except  the 
barony  of  Raby,  became  extinct.  His  estates  passed  to  a  kins- 
man, Thomas  Watson,  afterwards  Watson- Wentworth  (d.  X723), 
a  son  of  Anne  (X629-X695),.  daughter  of  the  xst  earl,  and  her 
husband  Edward  Watson,  2nd  Baron  Rockingham.  In  X746 
Watson- Wentworth's  son,  Thomas  Watson- Wentworth  (fi.  1690- 
i7So)t  was  created  marquess  of  Rockingham,  and  when  his  son 
Charles,  the  3nd  marquess,  died  in  X782,  the  (estates  passed  to  his 
maternal  nephew,  William  FitzwilUam,  2nd  JSarl  Fitzwilliam 
(1748^x833).  His  descendant,  the  present  Earl  Fitzwilliam,  is 
the  owner  of  Wentworth  Woodhouse,  near  Rotherham,  and  the 
representative  of  the  Wentworth  family. 

The  barony  of  Raby  passed  to  the  2nd  earl's  cousin,  Thomas 
Wentworth  (X672-X739),  son  and  heir  of  Sir  William  Wentworth 
of  Northgate  Head,  Wakefield.  In  early  life  he  saw  mudi  service 
as  a  soldier  in  the  Low  Countries,  and  was  occasionally  employed 
on  diplomatic  errands.  From  17x1  to  17x4  he  was  British 
ambassador  at  the  Hague,  and  in  17  xx  he  was  created  earl  of 
Strafford.  The  earl  was  one  of  the  British  representatives 
at  the  congress  of  Utrecht,  and  in  17x5  he  was  impeached 
for  his  share  in  concluding  this  treaty,  but  the  charges  against 
him  were  not  pressed  to  a  conclusion.  He  died  on  the  xsth  of 
November  1739.  The  earldom  became  extinct  when  Frederick 
Thomas,  the  5th  earl,  died  in  August  1799.  William,  the  4th 
earl  (X722-179X),  had  a  nster  Aime,  who  married  William 
ConnoDy;  and  one  of  their  daujj^ters,  Anne,  married  George 
Byng  (d.  1789)  of  Wrotham  Park,  Middlesex.  Their  son.  Sir 
John  Byng  (1772-X860),  a  distinguished  soldier,  was  created  earl 
of  Straffoni  and  "Viscount  Enfield  in  1847.  Having  entered  the 
army  in  1793,  Byng  served  in  Flanders  and  commaxided  a  brigade 
during  the  Peninsular  War.  He  was  present  at  Waterloo  and 
became  a  field  marshal  in  1855.  The  earldom  of  Strafford  is  iUIl 
held  by  his  descendants. 
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STRAFFORD,  THOMAS  WEMTWORTH,  Eau.  of  (1593-1641), 
English  statesman,  son  of  Sir  William  Wentworth,  of  WentworUi 
Woodhouse,  near  Rotherham,  a  member  of  an  andent  family 
long  established  there,  and  of  Anne,  daughter  of  Sir  Robert 
Atkins  of  Stowell,  Gloucestershire,  was  bom  on  the  X3th  of  April 
x593i  in  London.  He  was  educated  at  St  John's  College,  Cam- 
bridge, was  admitted  a  student  of  the  Inner  Temple  in  1607,  and 
in  i6xx  was  knighted  and  married  Margaret,  daughter  of  Frauds 
Clififord,  4th  earl  of  Cumberland.  In  1614  he  represented  York- 
shire in  the  Addled  Parliamoit,  but,  so  far  as  is  now  known, 
it  was  not  till  the  parliament  of  1621,  in  which  he  sat  for  the  same 
constituency,  that  he  took  part  in  the  debates.  His  position 
towards  the  popular  party  was  peculiar.  He  did  not  sympathize 
with  their  zeal  for  war  with  Spain,  but  James's  denial  of  the  rights 
and  privileges  of  parliament  seems  to  have  caused  him  to  join  in 
the  vindication  of  the  claims  of  the  House  of  which  he  was  a  mem- 
ber, and  he  was  a  warm  supporter  of  the  protestation  whidi  drew 
down  a  sentence  of  dissolution  upon  the  third  parliament  of  James. 

In  1622  Wentworth's  wife  died,  and  in  February  1625  he 
married  Arabella  Holies,  daughter  of  the  eari  of  Clare.  He  was 
returned  for  Pontefract  to  the  parliament  of  1624,  but  appears  to 
have  taken  no  part  in  the  proceedings.  He  had  no  sympathy 
with  the  popular  outcry  against  Spain  nor  for  wars  undertaken 
for  religious  considerations  to  the  neglect  of  the  practical  interests 
of  the  country.  He  desired  also  to  avoid  foreign  complications 
and  "  do  first  the  business  of  the  commonwealth."  To  the 
advances  of  Buckingham  he  replied  coldly  that  "  he  was  ready 
to  serve  him  as  an  honest  man  and  a  gentleman."  In  the  first 
parliament  of  Charles  I.,.  June  1625,  he  again  represented  York- 
shire, and  at  once  marked  his  hostility  to  the  proposed  war 
with  Spain  by  supporting  a  motion  for  an  adjournment  before 
the  house  proceeded  to  business.  He  took  part  in  the  opposition 
to  the  demand  made  imder  the  influence  of  Buckingham  for  war 
subsidies,  and  was  consequently,  after  the  dissolution  in  Novem- 
ber, made  sheriff  of  Yorkshire,  in  order  to  ezdude  him  from  the 
parliament  which  met  in  1626.  Yet  he  had  never  taken  up  an 
attitude  of  antagonism  to  the  king.  His  position  was  very 
different  from  that  of  the  regular  opposition.  He  was  anxious 
to  serve  the  Crown,  but  he  disapproved  of  the  king's  policy.  In 
January  1626  he  had  asked  for  the  presidency  of  the  councS  of 
the  North,  and  had  visited  and  been  favourably  recdved  by 
Buckingham.  But  after  the  dissolution  of  the  parliament  he 
was  dismissed  from  the  justiceship  of  the  peace  and  the  office  of 
custos  rotulorum  of  Yorkshire,  to  which  he  had  been  appointed 
in  1615,  as  the  result  probably  of  his  resolution  not  to  support 
the  court  in  its  design  to  force  the  country  to  contribute  money 
without  a  parliamentazy  grant.  At  all  events  he  refused  in 
1627  to  contribute  to  the  forced  loan,  and  was  imprisoned  in 
consequence. 

•  Wentworth's  position  in  the  parliament  of  1628  was  a  striking 
one.  He  joined  the  popular  leaders  in  resistance  to  arbitrary 
taxation  and  imprisonment,  but  he  tried  to  obtain  his  end  with 
the  least  possible  infringement  of  the  prerogative  of  the  Crown, 
to  which  he  looked  as  a  reserve  force  in  times  of  crisis.  With  the 
approbation  of  the  House  he  led  the  movement  for  a  bill  which 
would  have  secured  the  liberties  of  the  subject  as  completdy  as 
the  Petition  of  Right  afterwards  did,  but  in  a  manner  less  offen- 
sive to  the  king.  The  proposal  was  wrecked  between  the  uncom- 
promising demands  of  the  parliamentary  party  who  would  give 
nothing  to  the  prerogative  and  Charles's  refusal  to  make  the 
necessary  concessions,  and  the  leadenhip  was  thus  snatched 
from  Wentworth's  hands  by  Eliot  and  Coke.  Later  in  the 
session  he  fell  into  conflict  with  Eliot,  as,  though  he  supported 
the  Petition  of  Right  in  substance,  he  was  aiudous  to  come  to  a 
compromise  with  the  Lords,  so  as  to  leave  room  to  the  .king  to 
act  unchecked  in  spedal  emergencies. 

On  the  22nd  of  July  1628,  not  long  after  the  prorogation, 
Wentworth  was  created  Baron  Wentworth,  and  received  a 
promise  of  the  presidentship  of  the  Council  of  the  North  at  the 
next  vacancy.  This  implied  no  change  of  prindple  whatever. 
He  was  now  at  variance  with  the  parliamentary  party  on  two 
great  subjects  of  policy,  disapproving  both  of  the  intention  of 


parliament  to  seize  the  powen  of  the  cietutlw  and  abe  iti 
inclination  towards  Puritanism.  When  once  the  bf«adi  was  msde 
it  naturally  grew  wider,  pacUy  fxom  the  cngroean^  taagy  iHadi 
each  party  put  into  its  wmk,  and  partly  from  the  peaoml 
animosities  whidi  of  necessity  arose.  Such  and  no  other  was  the 
natuxt  of  Wentworth's  so-caUed  "  apostacy." 

As  yet  Wentworth  took  no  part  in  the  geotnl  gjvuiautak 
of  the  country.  In  December  he  became  Visooont  Wentvocth 
and  president  of  the  Council  ol  the  North.  In  tlse  speech  dcGTexed 
at  Yoric  on  his  taking  o£&oe  he  annoonced  his  intention,  ahmst 
in  the  words  of  Bacon,  of  doing  his  utmost  to  bind  up  the 
prerogative  <rf  the  Crown  and  the  liberties  ol  the  subject  m  indis- 
tinguhhable  union.  **  Whoever,"  he  said,  "  ravels  forth  iatA 
questions  the  right  of  a  king  and  of  a  people  sliaO  never  be  able 
to  wrap  them  up  again  into  the  comelineaB  and  ocder  be  fooad 
them."  His  government  here  was  characteiued  by  the  laae 
feature  which  afterwards  mariced  his  administration  m  Irckod 
and  which  it  was  the  gnvtst  charge  in  his  impeachment  thst  be 
intended  to  introduce  into  the  vrhxAe  Kngtinh  admmisfriTirff 
namdy  the  attempt  to  centralize  all  power  with  the  esecativc 
at  the  expense  of  the  individual  in  defiance  of  those  ojustitutioBsi 
liberties  which  ran  counter  to  and  impeded  this  policy. 

The  session  of  1629  ended  in  a  breach  between  the  king  and 
the  parliament  which  made  the  task  of  a  modexator  hnppW 
Wentworth  had  to  choose  between  helping  a  Puritan  Boee 
of  Commons  to  dominate  the  king  and  helping  the  king  to 
dominate  a  Puritan  House  of  Commons.  He  instinctive^ 
chose  the  latter  course,  and  he  threw  himsdf  into  the  woik  d 
repression  with  characteristic  energy,  as  if  the  establiiluDeat  d 
the  royal  power  was  the  one  thing  needfuL  Yet  even  when  he  *ai 
most  resolute  in  crushing  resistance  he  hdd  that  he  and  not  \k 
antagonists  were  maintaining  the  <Ad  oonstitation,  which  they 
had  attempted  to  alter  by  claiming  supremacy  for  parilamest 

In  November  1629  Wentworth  became  n  pnry  mnnriBnr. 
In  October  1632  he  l<»t  his  second  wife,  and  in  Octdba  1633 
he  married  Elizabeth,  daughter  of  Sir  Godfrey  Rhodes,  h 
January  1632  he  had  been  named  loird-depaty  of  Tmland,  Mad 
arrived  in  Dublin  in  July  1633. 

Here  he  had  to  deal  with  a  people  vriio  had  not  airived  i2 
national  cohesion,  and  amongst  whom  Eng^lish  '■*?lffni5t^  lad  hea 
from  time  to  time  introduced,  some  of  them,  like  the  etzlf 
Norman  settlers,  being  Roman  Catholics,  wfaOst  the  lats  is- 
portations  stood  aloof  and  preserved  their  Protestantism,  b 
his  government  here  he  showed  the  most  reznarkable  abiStits 
as  a  ruler.  **  The  lord  deputy  of  Ireland,"  wrote  Sv  Thuae 
Roe  to  the  queen  of  Bohemia,  "  doth  great  wonders  and  govcRS 
like  a  king,  and  hath  taught  that  kingdom  to  show  ns  an  ezaa^ 
of  envy,  by  having  parliaments  and  knowing  wiariy  how  ta 
use  them."  He  reformed  the  admimstration,  getting  6i 
summarily  of  the  ineffident  English  officials.  He  succeeded  a 
so  manipulating  the  parliaments  that  he  obtained  the  necessu; 
grants,  and  secured  their  cooperatioa  in  vazioos  uscfa]  fe^ 
lative  .enactments.  He  set  on  foot  a  new  victualling  trade  -mish 
Spain,  established  or  promoted  the  linen  manufactDTe,  aa£ 
encouraged  the  devdopment  of  the  lesourdes  of  the  oomasx% 
in  many  directions.  The  customs  rose  from  a  little  over  £25.000 
in  1633-1634  to  £57iOoo  in  1637-1638.  He  raised  an  amy.  & 
swept  the  pirates  from  the  seas.  He  refc^med  and  izatSti 
life  into  the  Church  and  rescued  church  proper^.  His  sti^tx 
and  even  administration  broke  down  the  tyranny  of  the  pxan 
men  over  the  poor.  Sudi  was  the  government  of  "  Thacoo|ix ' 
as  Strafford  expresses  iL  Yet  these  good  measuxcs  were  C 
carried  out  by  arbitrary  methods  which  diminished  thor  ca^ 
fulness  and  thdr  stability.  Their  aim  moreover  was  act  ±: 
prosperity  of  the  Irish  community  but  the  bmefit  to  the  Eagb^ 
exchequer,  and  Strafford  suppressed  the  trade  in  cioth  "ks 
it  should  be  a  means  to  prejudice  that  sta|^  oMnmodity  of  £^ 
land." '  Extraordinary  acts  of  deqx>tism  took  place,  as  ia  dhe 
case  of  Esmond,  Lord  Chancellor  Loftus  and  Lord  Mooxitacrs, 
the  last  of  whom  Strafford  caused  to  be  sentenced  to  dea:a 
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bx  <tfder  to'oMain  tlie'resignation  of  his  office,  and  then  par^ 
doned.  Promises  of  legislation  such  as  the  concessions  known 
as  tho  '*  graces  "  were  not  kept.  In  particular  Strafford  set 
at  naught  Charles's  promise  that  no  colonists  should  be  forced 
into  Conoaught,  and  in  1635  he  proceeded  to  that  province, 
where,  raking  up  an  obsolete  title — the  grant  in  the  Z4th  century 
of  Connaught  to  Lionel,  duke  of  Clarence,  whose  heir  Charles 
was—he  insisted  upon  the  grand  juries  in  all  the  counties 
.finding  verdicts  for  the  king.  One  only,. that  of  Gahray,  re- 
sisted, and  the  confiscation  of  Galway  was  effected  by  the 
court  of  exchequer,  while  he  fined  the  sheriff  £xooo  for  sum- 
moning such  a  jury,  and  dted  the  jurymen  to  the  castle  chamber 
to  answer  for  their  offence.  In  Ulster  the  arbitrary  oonfis- 
cation  of  the  property  of  the  dty  companies  aroused  dangerous 
animosity  against  the  government.  Towards  the  native  Irish 
Wentworth's  bearing  was  benevolent  but  thoroughly  un- 
sympathetic Having  no  notion  of  developing  their  qualities 
by  a  process  of  natural  growth,  his  cfoiy  hope  for  them  lay  in 
converting  them  into  Englishmen  as  soon  as  possible.  They 
must  be  made  English  in  their  habits,  in  their  laws  and  in  their 
religion.  ^  I  see  plainly,"  he  once  wrote,  "  that,  so  long  as  this 
kingdom  continues  popish,  they  are  not. a  people  for  the  Crown 
of  England  to  be  confident  <^."  High-handed  as  Wentworth 
w^  by  nature,  his  rule  in  Ireland  made  him  more  high-handed 
than  ever.  As  yet  he  had  never  been  consulted  on  English 
affairs,  and  it  was  only  in  February  1637  that  Charles  asked  his 
opinion  on  a  proposed  interference  in  the  affairs  of  the  Con- 
tinent. In  reply,  he  assured  Charles  that  it  would  be  unwise 
to  imdertake  even  naval  operations  till  he  had  secured  absolute 
power,  at  home.  He  wished  that  Hampden  and  his  followers 
"  were  well  whipped  into  their  right  senses."  The.  opinion  of 
the  judges  had  given  the  king  the  right  to  levy  ship-money, 
but,  unless  his  majesty  had  "  the  like  power  declared  to  raise 
a  land  army,  the  Crown  "  seemed  *'  to  stand  upon  one  leg  at 
home,  to  be  considerable  but  by  halves  to  foreign  princes 
abroad."  When  the  Scottish  Puritans  rebelled  he  advocated 
the  most  dedded  measures  ol  repression,  in  Eebniary  1639  send- 
ing the  king  £3000  as  his  contribution  to  the  expenses  of  the 
coming  war,  at  the  same  time  deprecating  an  invasion  of  Scot- 
land before  the  English  army  was  trained,  and  advising  certain 
concessions  in  religion. 

Wentworth  arrived  in  England  in  September  1639,  after 

Charles's  failure  in  the  first  BisJhops'  War,  and  from  that  moment 

he  became  Charles's  prindpal  adviser.    Ignorant  of  the  extent 

to  which  opposition  had -developed  in  England  during  his  absence, 

he  recommended  the  calling  of  a  parliament  to  support  a 

renewal  of  the  war,  hoping  that  by  the  offer  of  a  loan  from  the 

privy  coundUors,  to  which  he  himself  contributed  £30,000,  he 

would  place  Charles  above  the  necessity  of  submitting  to  the 

new  parliament  if  it  should  prove  restive.    In  January  1640  he 

was  created  earl  of  Strafford,  and  in  March  he  went  to  Ireland 

to  hold  a  parliament,  where  the  Catholic  vote  secured  a  grant 

of  subsidies  to  be  used  against  the  Presbyterian  Scots. .  An  Irish 

army  was  to  be  levied  to  assist  in  the  ooniing  war.  V.When  in 

April  Strafford  returned  to  England  he  found  the  Commons 

holding  back  from  a  grant  of  supply,  and  tried  to  enlist  the  peers 

on  the  ride  of  the  king.  .  On  the  other  hand  he  induced  Charles 

to  be  content  with  a  smaller  grant  than  he  had  originally  asked 

for.    The   Commons,  however,  insisted  on  peace  with  the 

Scots.    Charles,  on  the  advice,  or  perhaps  by  the  treachery  of 

Vane,  returned  to  his  larger  demand  of  twelve  subsidies;  and 

on  the  9th  of  May,  at  the  privy  council,  Strafford,  though 

reluctantly,  voted  for  a  dissolution.    The  same  morning  the 

Oommittce  of  Eight  of  the  privy  council  met  again.    Vane  and 

others  were  for  a  mere  defence  against  invasion.    Strafford's 

advice  was  the  contrary.    V  Go  on  vigorously  or  let  them  alone 

.   ...  go  on  with  a  vigorous  war  as  you  first  designed,  loose  and 

absolved  from  all  rules  of  government,  being  reduced  to  extreme 

necessity,  everything  is  to  be  done  that  power  might  admit. 

'.   ...    You  have  an  army  in  Ireland  you  may  employ  here  to 

reduce  this  kingdom  .  .  •  ."    He  tried  to  force  the  dtizens  of 

X>ondon  to  lend  money.    He  supported  a  project  for  debasing 


the  coinage  and  for  seising  bullion  In^the  Tower,  the  property 
of  foreigb  merchants.  He  also  advocated  the  purchase  of  a  loan 
from  Spain  by  the  offer  of  a  future  alliance.  He  was  ultimatdy 
appointed  to  command  the.En^ish  army,  and  was  made  a 
Imight  of  the  Garter,  but  he  was  seized  with  illness,  and  the 
rodt  of  Newbum  made  the  podtion  hopdess.  "  Pity  me," 
he  wrote  to  his  friend  Sir  George  Raddiffe,"  for  never  came 
any  man  to  so  lost  a  business  .  .  .  .  In  one  word  here  alone 
to  fight  with  all  these  evils,  without  any  one  to  hdp."  In  the 
great  council  oi  peers,  which  assembled  on  the  a4th  of  September 
at  York,  the  struggle  was  given  up,  and  Charles  announced  that 
he  had  issued  writs  for  another  parliament. 

The  Long  Parliament  assembled  on  the  3rd  of  November 
1640,  a^d  Charles  immediatdy  summoned  Stnfford  to  London j 
promising  that  he  "should  not  suffer  in  his  person,  honour  or 
fortune.^'  He  arrived  on  the  9th  and  on  the  loth  proposed 
to  the  king  to  forestall  his  impeachment,  now  being  prepared 
by  the  parliament,  by  accusing  the  leaders  of  the  popular 
party  ..of  treasonable  communications,  with  the  Scots.  The 
plan  however  having  been  betrayed,  Pym  immediatdy  took 
up  the  impeachment  to  the  Lords  on  the  nth.  Strafford  came 
to  the  house  to  confront  his  accusers,  but  was  ordered  to  with- 
draw and  tommitted  into  aistody.  On  the  95th  of  November 
the  preliminary  charge  was  brought  up,  whereupon  he  was 
sextt  to  the  Tower,  and,  on  the  31st  of  January  1641,  the  accusa- 
tions in  detail  were  presented.  "  These  were,  in  sum,  that 
Strafford  had  endeavoured  to  subvert  the  fundamental  laws 
of  the  kingdom,  and  that  the  attempt  was  hi^  treason.  Much 
stress  was  laid  on  Strafford's  reported,  words,  already  dted — 
".  You  have  an  army  in  Ireland  you  may  employ  here  to  reduce 
this  kingdom,"  En^nd,  it  being  contended,  and  not  Scotland 
being  here  meant.  It  is  dear  neverthdess  that  however  tyran- 
nical and  mischievous  Strafford's  conduct  may  have  been,  his 
offense  was  not  one  which  could  by  any  straining  of  language 
be  induded  in  the  limits  of  high  treason;  while  the  copy  of  a 
copy  of  rough  notes  of  Strafford's  speech  in  the  committee  of 
the  council,  the  genuineness  of  which  was  asserted  only  by  the 
defendant's  accusers  or  personal  enemies  and  not  supported  by 
other  councillors  who  had  also  been  present  on  the  occasion, 
could  not  be  evidence  which  would  convict  in  a  court  of  law. 
In  addition,  the  words  had  to  be  arbitrarily  interpreted  as 
referring  to  the  subjection  of  England  and  not  of  Scotland, 
and  were  also  spoken  on  a  privileged  occasion.  Advantage  was 
freely  taken  by  Strafford  of  the  weak  points  in  the  attack,  and 
the  lords,  his  judges,  were  considerably  influenced  in  his  favour. 
But  behhid  the  legal  aspect  of  the  case  lay  the  great  consti-' 
tutional  question  of  the  responsibility  to  the  nation  of  the 
leader  of  its  administration,  a  prindple  which  was  now  to  be 
revived  after  many  centuries  of  neglect,  and,  in  the  circumstances 
which  then  prevailed,  could  only  be  enforced  by  the  destruction 
of  the  offender.  The  Commons  therefore,  feeling  their  victim 
slipping  from  their  grasp,  dropped  the  impeachment,  and 
brought  in  and  passed  a  bill  of  attainder,  though  owing  to  the 
opposiUon  of  the  Lords,  and  Pym's  own  preference  for  the  more 
judicial  method,  the  procedure  of  an  impeachment  was  prac- 
tically adhered  to..  Strafford  might  still  have  been  saved 
but  for  the  king's  iU-advised  conduct.  A  scheme  to  gain  over 
the  leaders  of  the  parliament,  and  a  scheme  to  seize  the  Tower 
and  to  liberate  Strafford  by  force,  were  entertained  concurrently 
and  were  mutually  destructive;  and  the  revelation  of  the  army 
plot  on  the  5th  of  May  caused  the  Lords  to  pass  the  attainder. 
Nothing  now  remained  but  the  king's  sigxuiture.  Charles  had, 
after  the  passing  of  the  attainder  by  the  Commons,  for  the 
second  time  assured  Strafford  "  upon  the  word  of  a  king,  you 
shall  not  suffer  in  life,  honour  or  fortune."  Strafford  now  wrote 
releasing  the  king  from  his  engagements  and  declaring  his 
willingness  to  die  in  order  to  reconcile  Charles  to  his  subjects. 
"  I  do  most  humbly  beseech  you,  for  the  preventing  of  such 
massacres  as  may  ■  happen  by  your  refusal,  to  pass  the  bill; 
by  this  means  to  remove  .  .  .  the  unfortunate  thing  forth  of 
the  way  towards  that  blessed  agreement,  which  God,  I  trust, 
shall  for  ever  establish  between  vou  and  yo\ir  subjects.'* 
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in  the  Tomi,  on  bis  way  to  eucution. 

Tbui  pUKd  into  hiltory  "  tbe  gmt  pcnon,"  u  CUicndoii 
wcU  colb  him,  wilhoul  doubt  one  of  the  most  stnLin;  figures 
in  the  annals  of  En^wd.  5traJ!ord*8  patriotism  and  ideas 
were  fully  ai  noble  a)  those  of  bl)  anlagonists.  like  Pym, 
a  student  of  Bacon's  wisdom,  he  believed  in  the  progrcas  of 
England  along  the  lines  of  natural  development,  but  that 
development,  in  oppoution  to  Pym,  he  vaa  convinced  could 
only  proceed  vilh  the  increase  of  the  power  of  the  executive, 
not  (j  the  psiliunent,  with  a,  government  controlled  by  the 
king  and  not  by  the  people.  He  was  equally  an  upholder  of 
the  union  of  intetests  and  affection  txtwcen  iht  sovereign  and 
his  lubjKU,  but  btlieveil  this  could  only  exist  when  the  king's 
will,  and  not  that  of  the  patliament,  was  paramount.  The 
devehipment  of  the  amstilulion,  b  bil  0[Hnion,  either  In  the 
diieciion  of  a  deinocracy  ei  an  aristooacy,  was  equally  fatal 
and  could  only  lead  to  aJUichy,  to  the  waile  of  national  re- 
sources and  to  degeneration.  With  a  itrong  and  tmtrammelled 
executive  directed  by  a  single  will,  wise  reforms  could  be  canied 
out,  the  weiJL  defended  againai  the  strong,  the  resources  of  the 
country  developed  to  their  full  extent,  the  hesitations,  delays 
and  contradictions  caused  by  barren  discunions  avoided,  and 
the  national  forces  concentrated  on  objccU  worth  the  aim. 
For  one  brief  moment  it  was  given  to  Strafford  to  carry  out 
his  ideals,  and  the  final  failure  of  his  Irish  adminisliation,  and 
especially  its  inability  to  endure  in  spite  of  its  undoubted  suc- 
cesset,  has  aSolded  an  object-lesion  in  one-man  govenunent 
for  all  time.  If  such  was  the  event  in  Ireland,  where  poUtical 
Ideal  wen  itill  rude  and  elementary,  still  less  could  success  be 
opected  from  tbe  attempt  to  Introduce  the  centralization 
and  absolute  power  of  the  executive  into  England,  where 
principles  of  government  bad  been  higtdy  developed  both  in 
theory  and  practice,  and  a  contiaiy  tendency  had  long  been 
established  tanaidi  tbe  increaie  of  tbe  right*  of  the  individual 
and  the  power  of  parliament. 

While  arouung  In  the  course  of  bis  career  the  moat  tntter 
enmities — and  no  man's  death  was  ever  received  with  more 
public  rejoicing — Strafford  was  capable  ot  inciting  strong 
iiiendahips  in  private  life.  Sir  Thomas  Roc  speaks  of  bin  as 
*'  Severe  abroad  and  in  business,  and  aweet  in  private  con- 
versation; retired  In  his  friendships  but  very  firm;  a  terrible 
judge  and  a  strong  enemy."  llis  appearance  is  described 
by  Sir  FhUip  Warwick;  "  In  his  person  he  was  of  a  tall  atature, 
but  stooped  touch  in  the  neck.  His  countenance  was  doudy 
wbilit  he  moved  or  sat  thinking,  but  when  he  spake,  either 
seriously  or  facFiiouily,  be  bad  a  lightsome  and  a  very  pleasant 
air;  and  indeed  whatever  he  then  did  be  performed  very  grace- 
fully." He  himself  jested  on  bis  own  "  bent  and  ill-favoured 
brow,"  Lord  Eieter  replying  that  bad  be  been  "  cursed  with  a 
meek  brow  and  an  arch  of  white  hair  upon  it,"  lie  oould  never 
"  have  governed  Ireland  nor  Yorkshire." 

Strafford  was  married  three  times:  (t)  In  l6ri  to  Lady 
Margaret  Clifford,  daughter  of  Frands,  4th  earl  of  Cumberland; 
(1)  in  r6]5  to  Lady  Arabella  Holies,  daughter  of  John,  rst  earl 
of  Clare;  (])  in  r6ji  to  Elizabeth,  daughter  of  Sir  Godfrey  Rhodes. 
He  left  three  daughters  and  one  sou,  William,  ind  orlof  Stnaord. 

See  the  article  on  Strafford  in  the  Dia.  NiU.  Bwf  by  S,  R.  Csr- 
dioer ;  StnflDrd's  Z^Uri,  ed.  by  W.  Knowlcr  (1 739)  1 R.  Biownlng'i 
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Ion  by  C  H.  Firtli  (■»«»:  Ptpn 
.  by  C.  H.  FLnh  l«  ihe  C.nA% 
»y,  vol-  it ;  Prttait  Ijaen  fmtt  [h 
/.  (PhlloWbloo  Soc.  B«.  *  UiH. 
5. Trail!  (iMfl)  in-  EnrlaJ.  Mnd 
Coofa  Uiatil-.  Col.  tf  Siait  Ptpm. 
ir  iali-oJuiluM ;  Uia.  MSS.  Cm. 
d's  CsrrcipDndrscc.  it  wUck  Ike 
represent  probably  only  a  Hol 
I  tbe  coUect  ■»  of  Eari  riu>aua 
(P.  C  Y.1 
titaiiiirt,  abaindte,  mod.  Uiatin, 
[laled  to  sues,  ORUh, 
ut,  extend,  stretch,  e^MTially  witk 
beyond  measure  or  limit ;  hence,  tea 
the  idea  ol  pressure  or  constriction,  to  separate  coarser  msus 
or  light  solids  from  a  liquid  by  praauie  tluDU^  a  "  stiaiaa.'' 
which  may  be  either  a  sieve  or  a  colaAder  ('  **  aien,  le 
strain),  a  metal  vessel  with  peiforatlons  in  the  bottom.  Anxka 
type  is  the  filler  In.'-).  Straining  can  also  be  effected  by  nnii 
(rf  cloths,  and  the  name  strainer  is  used  of  s  coarse  open  duk 
usually  of  ffaii  a  coarser  cloth  ti  t,  more  opes  toture  ii 
technically  known  as  "  screw." 

For  "  sliaini "  and  "  nretsei "  in  physo  «  MlCDama;  Elu- 
riciiv  and  SraxKOTU  of  MaTaaiau. 

STBArn  SBTTkEIIEMTt.  the  eollective  lu 
crown  cobny  forined  by  the  British  paaa«iaiD 
to  the  mainland  of  the  Malay  Peninsala,  a 
Fedetsled  Malay  Slates,  the  British  protectorates  in  the  sasr 
region.  The  Straits  Settlements  consist  of  the  island  of  Sings- 
pore  with  about  a  score  of  islets  of  insignificant  aixe  lying  la  us 

islands  and  territory  of  the  Dindinp,  tbe  island  *d  Fenug, 
sometimes  officially  called  Prince  of  Waica  Iiiukd,  and  Pravim 
Wellesley. 
The  colony  of  the  Strsits  Settlements  is  adrmnBlacd  by  tlx 

ol  official  members,  and  there  I)  a  legislative  coiincO,  eonipatd 
partly  lA  official  and  portly  of  nominalcd  roembcn,  of  whitk 
the  former  have  a  nurow  permanent  majority.  The  gumjK 
of  the  Straits  Settlements  is  also  bigh  conuoisiiooeT  let  ibe 
Federated  Malay  States  of  the  peninsula,  for  British  Nmb 
Borneo,  Brunei  and  Sarawak  In  Borneo,  and  since  tfar  adnas- 
istration  of  the  colony  of  Labuan,  which  [or  a  period  w«s  vnud 
in  the  British  North  Borneo  Company,  has  been  Rsnmcd  bf 
the  British  government  be  is  also  governor  ol  Labuu.  Tim 
Cocos  Keeling  Islands  (which  were  settled  and  arc  still  owes! 
by  a  Scottish  iamily  tuiined  Ross)  and  Christmas  laland  arte 
formeriy  attached  to  Ceykin,  but  In  tSS6  the  care  <A  ilut 
Islands  was  transferred  to  the  govemment  of  the  Stiaiia  Setiit- 
menta.  Petiang  and  Malacca  are  administcRd,  nndcr  tki 
governor,  by  resident  coondUora.  British  icsideat*  cnrnnd 
the  native  states  of  PCiBk,  Sellogar,  Negri  SemUba  and  Piha^ 
but  since  the  iit  of  July  li^,  wben  the  federation  of  tin* 
states  waa  effected,  a  rejident-general,  re^ionsible  to  (be  Ugk 
commisiioncr,  has  been  placed  in  supreme  cliarxe  of  al  its 
protectorates  in  the  peninsula.  Tbe  work  of  admlmoialicn. 
both  in  the  colony  aad  In  the  Federated  Malay  States,  is  carud 
on  by  means  ti  a  dvil  service  whose  menben  uc  ncndltd  bf 
competitive  examination  held  annually  in  Loodoo. 

PapKlofuni.— The  CoUowing  are  tbe  area  and  popKlun. 
with  details  of  race  distribution,  of  the  colony  of  t^  Siraai 
Settlements,  tbe  figures  bemg  those  of  the  ceruaa  of  1901:— 
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Ihough  a  oiuldBilile  SDiDbR-  o(  Tiniili  snd  othFr  utiva  < 
unually  Kttle  Id  Um  Siniu  Scttkniniu.  The  tola]  nu 
binlu  ngittend  in  the  coAony  during  the  yQir  iqao  wai  i4.i 
thf  nilo  per  loaa  o(  the  popiil*(ion  dunoi  lBa6,  1697  1 
mpcciivtly  wu  »  ig,  toil  ind  3i;)7:  ihile  Itx  nui 
rTEi>Iered  dfatht  for  (he  yftn  tSob-igoo  K9ve  a  ratio  per 

£Ji.  j6?o.  J043.  31-6*  and  jsaj  mpcetively,  Ihe  nu: 
alhi  jtgutered  dimng  1900  being  23^5.  The  came  t 
the  cicCH  oT  deathi  over  birlht  li  10  be  aiiribuied  ii  to  I: 
in  the  fact  that  the  Chineae  and  Indian  tvwmE^f-inn  >rVii/-h  ■ 
339.083.  or  over  ■»%  of  iKe  whole,  ia 
and  only  77.671  lemalea,  and  a  comt 
Ihe  laller  are  married  womer       '  -    - 

among  Ihe  Mdaya  and  Euraj 
d(  both  itat.  lie  loTant  mo 


DriE?lrarJ«  ^Ihe  'e^ay 
Crown,  the  loiaL  popidalion  wi 

(1.301.843.     That  (ex-  1906  . 

from  postal  and  telegraphic  1 
li.i;7.T77.  had  riaen  in  1901 

■overnment  by  way  ol  milita 
ll.751.43g.      A  lum   of   tf^l 
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Hesry  Norman,  Tit  Rv  Sad  (London,  ttu);  Alleyne  If 
Tkt  Far  Eaitcm  Tropin  (London.  1904);  Sir  Fianli  Swettei 
Brilisk  Ualaja  (London,  1906);  Tlu  Ufi  ^  Sir  Sumfcnl  i 


Tkt  Dindifits  and  Prmna  tPeOMfey.— The  vukrai  »ettJe- 
■nentaof  which  the  colony  ol  the  Suaiu  SeltleioeDU  is  composed, 
and  the  protecloratei  named  in  thii  ailicle,  are  aU  dealt  with 
leparately,  except  the  Dindinga  and  Province  Wellealey.  Tlie 
ronner,  which  conaiits  o[  tome  islands  near  Ihe  mouth  of  the 
PCrak  River  and  a  small  piece  of  teiritory  on  the  adjoining  main- 
Land,  belonged  originally  to  FEnk,  and  was  cc<Icd  to  the  British 
government  under  the  treaty  of  Pangkor  in  1874.  Hopes  were 
entertained  that  its  excellent  natural  harbour  would  prove 
Id  be  valuable,  bat  these  have  been  doomed  to  disappointment, 
and  the  bUnds,  which  are  sparsely  inhabited  and  altogether 
unimportant  both  polilJcallj  and  finandally,  an  now  adminis- 
tered by  the  govcmmenl  of  P«rak. 

Province  Wellcsley,  which  is  situated  Oh  the  mainland  opposite 

sultan  of  Kedah  in  1798.  It  marches  with  Ftnk  on  the 
south,  but  on  the  uoith  and  cast  with  Kedah.  Titc  boimdaiy 
with  Kedah  was  rectified  by  treaty  with  Siam  in  1S67.  It  is 
sdmiuistered  by  a  diitiict  officer,  with  some  asiistanti,  who  Is 
responsible  to  the  resident  coundllar  of  Penang.  The  counliy 
mnsiiU,  tor  the  moat  part,  of  fertile  plain,  thickly  populated 
by  Malays,  and  occupied  in  some  parts  by  eugHT-plBTitera  and 
sthers  engaged  in  similar  agiicultuiij  industries  and  employing 
Chinese  and  Tamil  labour.  About  a  tenth  of  the  vboli  are*  i* 
i»vei«d  by  low  hllla  with  thick  jungle.  Large  cpumlities  of 
rice  an  grown  by  the  Malay  inhabiumls,  and  between  October 
and  February  Oieie  Is  excellent  snipe-shooting  to  be  had  in  the 
paddy-Selds.  A  lailnay  from  Bltu  Klwan,  opposite  to  Penang, 
runs  through  Province  Wellcsley  Into  P«nk,  and  thence  via 
SclAngor  and  the  Negri  Scmbilan  to  Malacca.  There  Is  also 
an  extension  via  MOar,  which  is  under  the  rule  of  the  sultan  of 
Jt^htn*,  and  through  the  last-named  state  to  Johor  Bhaiu, 
opposite  the  Island  of  Singapore- 
See  SOiiU  StUltmatU  Bli4t  Bool,  7ga6  (Sngapore,  1907);  Stnili 
Dirtctay,  /poj  (Sinnport,  1998);  Journal  of  the  Straits  bnnch  of 
the  Royal  AHatie  Society  (Singapore);  Sir  Frederick  Weld  and 
Sir  William  Maxwell,  tevcrally,  on  the  Straits  Settlemcoti  in  the 
Jtmal  ot  the  Royal  Colonial  Initilnte  (London,  ISH  and  1891]; 


(London,  igj6,  189^). 
mtAUUHD,  a  leaport  ot  Gtroaay, 

of  Pom  ---■-     -  ■■ -■'-    '"     ' 

Baltic, 


(H.  Sy" 

the  Prus^n  province 
on  the  west  side  of  the  Slreluund,  an  arm  ol  the 
wide,  which  separates  the  island  of  RDgen  from  the 
rooinionti,  13s  m.  by  rail  N.  from  Beilin  and  4S  m.  N.W.  of  Ros- 
tock. Pop.  (190;),  31,813,  ol  whoin  more  than  a  fourth  reside  in 
the  Knieper,  TribseesM,  Fianken  and  other  suburbs  on  the  main- 
land. A  steam  raQway  ferry  connecla  it  with  the  Island  raQway 
on  SUgen,  and  so  with  Sassnitz.  whence  t  regular  steamboat 
mail  service  affords  communication  with  Trelleborg  in  Sweden. 
The  situation  of  the  town  proper,  00  a  small  triangular  islet 
only  connected  with  the  mainland  by  three  moles  and  bridges 
at  the  angles,  has  always  rendered  its  fortifical ' 


1 1873  it 


o[  the  first  r* 


that  year  the  ra 
by  pubLe  pi 

are  now  solely  confined  to  the  uland  ol  uinnojm,  known  down 
to  Ihe  ijth  century  as  Strehla  or  Stiehlo,  lying  In  the  Sound. 
Hie  quaint  architecture  of  the  houses,  many  of  which  present 
their  curious  and  handsome  gables  to  the  street,  gives  Stralsund 
an  Interesting  and  old-fashioned  appearance.  The  four  Gothic 
churches  of  St  Nicholas,'  St  Maiy,  with  a  lofty  steeple,  St 
James  and  The  Holy  Ghost,  and  the  fine  medieval  town  hall, 
dating  in  its  oldest  part  from  1306  and  resioted  in  i&3a,  are 
among  the  mnre  stiiklng  building  The  last  houses  the  pro- 
'    the   munldpa]    Ubtaiy  ol 


70,0c 


.     There 


of  1870. 
von  Schm,  and  anotl 
Amdt,     Among  the 


■e  (1859)  tc 


local  patriot  Ferdinand 
'  U90o>  to  the  poet  and  patriot  £.  M. 
lucational  establishments  of  the  place 
must  DC  rr.mtionea  the  claasical  school  (Gymnauum),  founded 
in  ij6o,  and  a  school  of  navigalioa.  'Die  manufactures  ol 
Slralsurid  ore  more  tniscellaneous  than  eitensivei  they  include 
machinery,  playing  cards,  sugar,  soap,  dgais,  gloves,  furniture, 
paper,  oil  and  beer.  The  trade  ia  chiefly  confined  to  the  ship- 
ping of  grain,  fish,  coal,  moll  and  limber,  with  some  cattle  and 
wool,  and  to  the  import  of  cool  and  tor,  but  of  Late  years  It  has 
declined,  despite  excellent  wharf  accfjmmodation  and  a  consider- 
able depth  ol  water  [ii-ij  ft.).  Slialsund  enlellains  passenger- 
boat  communications  with  Barth,  Stettin,  Rostock  and  LDbcck 
as  well  as  with  various  small  poits  on  the  isle  of  ROgea. 

Strolsund  was  fnunded  in  1134,  and,  though  several  times 
destroyed,  steadily  prospered.  II  waa  one  ol  the  Eve  Wendish 
towns  whose  alliance  extorted  from  King  ilric  of  Norway  a 
favourable  commercial  treaty  in  1184-1185;  and  in  Ihe  14th 
century  it  was  second  only  to  Lobeck  in  the  Hansel  tic  League. 
Although  under  the  sway  ol  the  dukes  ol  Pomeiam'a,  the  dty 
was  able  to  maintain  a  marked  degree  nf  independence,  which 
is  still  apparent  in  its  murudpal  privileges.,  "Is  eariy  Pro- 
testant sympathies  placed  It  on  the  aide  of  Sweden  during  the 
Thirty  Years'  War,  and  in  1618  it  successfuUy  resisted  a  siege 
of  eleven  weeks  t^  Wallenstem,  who  had  sworn  to  take  it 
"  though  II  were  chained  to  heaven."  He  was  forced  ID  retiie 
with  the  loss  of  11,000  men,  sod  a  yearly  festival  in  the  towD 
ttm  celebrates  the  occasion.  After  the  peace  of  Westphalia 
Stralsund  was  ceded  with  the  teat  of  Western  Pomeiania  to 
Sweden;  and  for  more  than  a  century  and  a  half  It  was  exposed 
10  alUck  and  capture  as  the  lUi-de-pml  ni  Ihe  Swedes  in  con- 
tinental Europe.  It  was  taken  by  France  In  1807.  and  in  iBiJ 
it  passed  to  Prusua.  In  1809  it  was  the  scene  of  Ihe  death  of 
Ferdinand  von  Scbill,  in  his  gallant  though  ineffectual  attempt 
to  rouse  his  couDttymeD  against  the  French  invideis. 

See  MohDike  and  Z^ber,  SlrailUHiiu}lt  Oinmiiat  (Slnlnnd, 
1833-1811);    l=»el,    Dii   .Slii.fl    Slraliiuii   {Leipxig,    1B93I:    Baier. 

""     *"       ""  "  " """       ^SaisuKl,  1887)-  "* 
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STRAMONIUM— STRANGE 


STRAHONIUH,  111  medicine,  a  drug  obtained  from  the  leaves 
and  seeds  of  the  Datura  stramonium.  Both  con^n  an  alkaloid 
known  as  daturine.  From  the  seeds  is  made  esiraclum  slramonii. 
The  tinctura  stramonii  is  made  from  the  leaves.  The  physio- 
logical action  of  stramonium  resembles  that  of  belladonna, 
except  that  stramonium  relaxes  to  a  greater  extent  the  un- 
striped  muscle  of  the  bronchial  tubes;  for  this  reason  it  is  used 
in  asthma  to  rcbeve  the  bronchial  spasm.  Cigarettes  made  of 
stramonium  leaves  may  be  smoked  or  the  tincture  may  be 
taken  mtemally.  Frequently  the  leaves  powdered  together 
with  equal  quantities  of  the  powdered  leaves  of  the  Cannabis 
Indica  and  lobelia  mixed  with  potassium  nitrate  are  burned  in 
an  open  dish.  The  preparation  gives  off  dense  fumes  which 
afford  great  relief  to  the  asthmatic  paroi^rsm.  Numerous 
patent  "  cures  "  for  asthma  contain  these  Ingredients  in  varying 
proportions.  Daturine  is  used  as  daturinae  sulphas.  In  acute 
mania  it  acts  like  hyoscyamine  in  producing  sleep.  In  large 
doses  stramoniimi  is  a  narcotic  poison  producing  the  well- 
marked  stages  of  exaltation  of  function,  diminution  of  functional 
activity,  and  later  loss  of  function,  sinking  into  coma  and 
Daralvsis 

STRANG,  WILLIAM  (1859-  ),  English  painter  and.  en- 
graver, was  bom  at  Dimibarton,  N.B.,  on  the  xjth  of  February 
1859,  the  son  of  Peter  Strang,  builder.  He  was  educated  at 
the  Dumbarton  Academy,  and  worked  for  fifteen  months  in  the 
counting-house  of  a  firm  of  shipbuilders.  He  went  to  London 
in  1875  when  he  was  sixteen,  and  studied  his  art  under  Alphonse 
Legros  at  the  Slade  School  for  six  years.  Strang  became 
assistant  master  in  the  etching  class,  and  himself  followed  this 
art  with  great  success.  He  was  one  of  the  original  members 
of  the  Royal  Society  of  Painter-Etchers,  and  exhibited  at  their 
first  exhibition  in  1881.  Some  of  his  early  plates  were  published 
in  the  Portfdio  and  other  art  magazines.  He  worked  in  many 
manners,  etching,  dry  point,  mezzotint,  sand-ground  mezzotint, 
and  burin  engraving,  and  invented  a  draw-burin  of  his  own. 
Lithography  and  wood-cutting  were  also  used  by  him  to  re- 
produce his  abundant  imaginings.  He  cut  a  large  wood- 
engraving  of  a  man  ploughing,  that  has  been  published  by  the 
Art  for  Schools  Association.  A  privately  produced  catalogue 
of  his  engraved  work  contains  more  than  three  hundred  items. 
Amongst  his  earlier  works  "Tinkers,"  "St  Jerome,"  "A 
Woman  washing  her  Feet,"  an  "  Old  Book-stall  with  a  man 
h'ghting  his  pipe  from  a  flare,"  and  "  The  head  of  a  Peasant 
Woman,"  on  a  sand-ground  mezzotint,  may  be  remembered. 
Later  plates  such  as  "  Hunger,"  "  The  Bachelor's  End  "  and 
"  The  Salvatiun  Army "  cannot  be  forgotten.  Some  of  his 
best  etchings  have  been  in  scries;  one  of  the  earliest,  illustrating 
William  Nicholson's  ballad  of  "Aken  Drum,"  is  remarkable 
for  delicate  and  clear  workmanship  in  the  shadow  tones,  show- 
ing great  skill  and  power  over  his  materials,  and  for  strong 
drawing.  Another  good  series  was  the  "  Pilgrim's  Progress," 
revealing  austere  sympathy  with  Bunyan's  teaching.  Coleridge's 
"  Ancient  Mariner  "  and  Strang's  own  "  Allegory  of  Death  " 
and  the  "  Plowman's  Wife,"  have  served  him  with  suitable 
imaginative  subjects.  Some  of  Rudyard  Kipling's  stories 
have  been  illustrated  by  him,  too,  and  Strang's  portrait  of 
Kipling  has  been  one  of  his  most  successful  portrait  4>lates. 
Other  good  etched  portraits  are  of  Mr  Ernest  Sichel,  fine  as  a 
Vandyck,  and  of  Mr  J.  B.  Clark,'  with  whom  Strang  collabo- 
rated in  illustrating  Baron  Munchausen  and  Sinbad  the  Sailor 
and  Alt  Baba,  published  in  1895  and  1896.  Thomas  Hardy, 
Henry  Newbolt  and  many  other  distinguished  men  also  sat 
to  him.  Proofs  from  these  plates  have  been  much  valued; 
in  fact,  Strang's  portrait  etchings  have  inaugurated  a  new  form 
of  reproductive  portraiture.  A  portrait  which  is  a  work  of  art 
and  cap  be  reproduced  a  number  of  times  without  losing  any  of 
its  art  qualities  is  one  ideal  way  of  recording  appearances,  as 
such  prints  can  be  treasured  by  many  owners.  Strang  pro- 
duced a  nimiber  of  good  paintings,  portraits,  nude  figures  in 
landscapes,  and  groups  of  peasant  families,  which  have  been 
exhibited  in  the  Royal  Academy,  the  International  Society,  and 
several  German  exhibitions.    |Ie  painted  a  decorative  series 


of  scenes  from  the  story  of  Adam  and  Eve  for  the  libniy  «l 
Mr  Hodson  of  Wolverhampton;  they  were  exhibited  at  the 
Whitechapel  exhibition  in  1910.  Some  of  his  drawings  from  the 
nude  model  in  silver  point  and  red  and  black  chalk  are  vetr 
beautiful  as  well  as  powerful  and  true.  He  also  painted  a  sumbo 
of  landscapes,  mostly  of  a  small  size.  In  later  >'eaxs  be  de- 
veloped a  style  of  drawing  in  red  and  black  chalk,  with  the 
whites  and  high  lights  rubbed  out,  on  paper  g»a^«M^  with  wiia 
colour.  This  method  gives  qualities  of  delicate  modeOmg  and 
refined  form  and  gradations  akin  to  the  drawings  of  Holbeia. 
He  drew  portraits  in  this  manner  of  many  noembers  of  the 
Order  of  Merit  for  the  royal  library  at  Windsor  Castk.  la 
1902  Strang  retired  from  tbe  Royal  Society  of  Painter-Etdien. 
as  a  protest  against  the  inclusion  in  its  exhibitions  of  etched 
or  engraved  reproductions  of  pictures.  His  worii  was  sub- 
sequently seen  principally  in  the  exhibitions  of  the  Society  of 
Twelve,  of  the  International  Society,  to  which  body  he  vas 
elected  in  1905,  and  of  the  Royal  Aca<femy.  Strang  was  elected 
an  associate  engraver  of  the  Royal  Academy  when  that  degree 
was  wisely  revived  in  1906.  (C  H.*) 

STRANQB,  SIR  ROBERT  (i7ai>i792),  Scottish  line  cngiaver. 
descended  from  the  Scottish  family  of  Strange,  or  Strang,  d 
Balcasky,  Fife,  was  bom  in  the  mainland  of  Orkney,  on -the 
X4th  of  July  1721.   In  his  youth  he  speat  some  time  in  aa 
attorney's  office;  but,  having  manifested  a  taste  for  drawing,  he 
was  apprenticed,  in  1735,  to  Richard  Cooper,  an  engraver  is 
Edinburgh.   After  leaving  Cooper  in  1741  he  started  on  his  ova 
account  as  an  engraver,  and  h^  attained  a  fair  position  vbea. 
in  1745,  lie  joined  the  Jacobite  army  as  a  member  of  the  corps 
of  life-guards.    He  engraved  a  half-length  of  the  Young  Pre- 
tender, and  also  etched  {dates  for  a  bank-note  designed  for  the 
payment  of  the  troops.    He  was  present  at  the  battle  of  Cai- 
loden,  and  after  the  defeat  remained  in  hiding  in  the  HigiiiaTK^ 
but  ultimately  returned  to  Edinburgh,  where,  in  1747,  he  married 
Isabella,  only  dau^ter  of  William  Lumlsden,  son  of  a  btsbc^ 
of  Edinburgh.    In  the  following  year  he  proceeded  to  Rooea, 
and  there  studied  drawing  under  J.  B.  Descamps^  canying  of 
the  first  prize  in  the  Academy  of  Design.    In  1749  he  removed 
to  Paris,  and  placed  himself  under  tbe  cdebrated  Le  Bas.    It 
was  from  this  master  that  he  learned  the  use  of  the  dry  pt^t, 
an  instrument  which  he  greatly  improved  and  employed  wiih 
exceUent  e£fect  in  his  own  engravings.    In  x  750  Strange  returned 
to  Enghuid.    Presently  he  settled  in  London  along  with  kis 
wife  and  daughter,  and  superintended  the  iUitstratkms  of  Dr 
William  Hunter's  great  work  on  the  Grand  UUrus,  published  is 
1774.    The  plates  were  engraved  from  red  chalk  drawings  by 
Van  Rymsdyk,  now  preserved  in  the  Hunterian  Mmetim,  Glas- 
gow, and  two  of  them  were  executed  with  great  skill  by  Strange'i 
own  hand.   By  his  pUtes  of  the  "  Magdalen  "  and  **  aeopatra,** 
engraved  after  Guido  in  1753,  he  at  once  «^**M'*hf*f  ha  p?o> 
fessional  reputation.    He  was  invited  in  1759  to  engrave  the 
portraits  of  the  prince  of  Wales  axui  Lord  Bute,  by  Allen  Raiasaj, 
but  declined,  on  the  ground  of  the  insufficient  remuneratksa 
offered  and  of  the  pressure  of  more  congenial  work  after  the 
productions  of  the  Italian  masters.    His  refusal  was  attnboted 
to  his  Jacobite  proclivities,  and  it  led  to  an  acrimonioas  oorre- 
spondence  witl^  Ramsay,  and  to  the  loss,  for  the  tinae,  ol  lojal 
patronage.    In  1760  Strange  started  on  a  long-meditated  toe 
in  Italy.    He  studied  in  Florence,  Napks,  Parma,  Bolc^a. 
and  Rome,  executing  innumerable  drawings,  of  which  manv^ 
the  "  Day  "  of  Correggio,  the  "  Danae  "  and  the  "  Vcnns  zzi 
Adonis  "  of  Titian,  the  "  St  Cedlia  "  of  Raphael,  and  the  Bar- 
berini  *'  Magdalen  "  of  Guido,  ftc — were  afterwards  reproducrd 
by  his  burin.    On  the  Continent  he  was  received  with  grrxi 
distinction,  and  he  was  elected  a  member  of  the  ^^4*^"^ 
of  Rome,  Florence,  Parma  and  Paris.    He  left  Italy  in  x?tx. 
and,  having  engraved  in  the  French  capital  the  **  Justice* 
and  the  "  Meekness  "  of  Raphael,  from  Xht  Vatican,  he  canie: 
them  with  him  to  London  in  the  following  year.     Tbe  tec 
of  his  life  was  spent  mainly  in  these  two  dties,  ha  the  <^jtr" 
prosecution  of  his  art.    In  1766  be  was  elected   a  mesber 
of  the  Inooxporated  Society  of  Artists,  and  in  1775,  piqued  ^ 
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the  eidttsion  of  engraven  from  tlie  Royal  Academy,  he  published 
an  attack  on  that  body,  entitled  An  Enquiry  into  Ike  Rise  and 
Progress  of  the  Royal  Academy  of  Arts  at  London,  and  prefaced 
by  a  long  letter  to  Lord  Bute.  In  2787  he  engraved  West's 
"  Apotheosis  of  the  Princes  Octavius  Mid  Alfred,"  and  was 
rewarded  with  the  honour  of  kinghthood.  He  died  in  London 
on  the  5th  of  July  Z79a. 

After  his  death  a  splendid  edition  of  reserved  proofs  of  his  engrav- 
ings was  issued;  and  a  catalogue  of  his  works,  by  Charles  Blanc,  was 
£ubUshed  in  1848  by  Rudolph  Weigel  of  Leipzig,  forming  part  of 
«  CfOMur  en  tattle  douce. 

See  Memoirs  of  Sir  Robert  Strange,  Knt.,  and  kis  Brother-in-law 
Andrew  Lumisdent  by  James  Dennistoun  of  Dcnnistoun  (1855).. 

8TRANQF0RD,  VISOOUNT,  an  Irish  title  held  by  the  family 
of  Smythe,  from  1695,  when  it  was  conferred  upon  Sir  Thomas 
Smythe  (d.  1635)  of  Ostenhanger  and  Ashford,  Kent,  until 
1869,  when  it  became  extinct  From  Sir  Thomas  the  title  passed 
down  to  his  descendant,  Percy  Clinton  Sydney  Smjrthe  (1780- 
i855)»  who  succeeded  his  father,  Lionel,  as  6th  viscount  in  x8oi. 
Entering  the  diplomatic  service  in  x8o3,  Smythe  represented 
his  country  at  Lisbon,  in  Brazil,  at  Stodtholm,  Constantinople 
and  Sf  Petersburg,  and  in  1835  he  was  created  a  peer  of  the 
United  Kingdom  as  Baron  Penshurst.  He  had  literary  tastes, 
and  in  1803  published  Poems  from  the  Portuguese  of  Camohu, 
with  Remarhs  and  Notes,  Byron  at  this  time  desaibing  him  as 
"  Hibernian  Strangford  ";  he  died  on  the  S9th  of  May  Z85S. 

His  eldest  son  George  Augustus  Frederick  Percy  Sydney 
Smythe  (1818-1857),  who  now  became  the  7th  viscount,  was 
associated  with  Disraeli  and  Lord  John  Manneis  in  the  conduct 
of  the  "  Young  England  "  'party.  He  entered  parliament  in 
1841,  and  was  under-secretary  for  foregin  affairs  in  1845-1846, 
losing  his  seat  at  Canterbury  in  1852.  In  1853  he  fought  a 
duel  at  Weybridge  with  Colonel  Frederick  Romilly  (18x0-1887), 
the  last  encounter  of  this  kind  in  England.  Like  his  father, 
Smythe  had  literary  tastes,  and  he  is  thought  to  be  the  original 
of  Disraeli's  Coningsby.  In  1844  he  wrote  Historic  Fancies, 
a  collection  of  poems  and  essays,  and  his  novel  Angela  Pisani 
was  published  posthumously,  with  a  memoir  of  the  author  in 
1875.  As  a  loumalist  he  wrote  in  the  Homing  Chronide. 
He  died  on  the  sjrd  of  November  1857,  and  was  succeeded  by 
his  brother  Percy  Ellen  Frederick  William  Sydney  Smythe 
(X836-1869)  as  8th  viscounL 

Bom  at  St  Petersburg  on  the  96th  of  November  1826,  during 
all  his  earlier  years  Percy  Smythe  was  neariy  bh'nd,  in  con- 
sequence, it  was  believed,  of  his  mother  having  suffered  very 
great  hardships  on  a  journey  up  the  Baltic  in  wintry  weather 
shortly  before  his  birth.    His  health  through  life  was  very 
delicate,  but  did  not  prevent  his  showing  quite  early  most  re- 
markable powers  of  mind.   His  education  was  begun  at  Harrow, 
whence  he  went  to  Merton  College,  Oxford.   From  the  very  first 
he  gave  proofs  of  extraordinary  ability  as  a  linguist,  and  was 
nominated  by  the  vice-chancellor  of  Oxford  in  1845  a  student- 
attach6  at  Constantinople.    A  very  interesting  account  of  his 
colleagues,  more  especially  of  Mr  Almerick  Wood,  who  was  a 
man  of  phenomenal  capacity,  was  written  by  him  later  in  life, 
and  is  to  be  found  in  the  two  volumes  of  his  collected  essays 
published  by  his  widow.    While  at  Constantinople,  whoe  he 
served  under  Lord  Stratford  de  Redcliffe,  Percy  Smythe  gained 
a  mastery  not  only  of  Turkish  and  its  dialects,  but  of  almost 
every  form  of  modem  Greek,  from  the  language  of  the  literati 
of  Athens  to  the  least  Hellenised  Romaic    Before  he    went 
to  the  East  he  had  a  large  knowledge  both  of  Persian  and 
Arabic,  but  until  his  duties  led  him  to  study  the  past,  present 
and  future  of  the  sultan's  empire  he  had  given  no  attention  to 
the  tongues  which  he  well  described  as  those  of  the  international 
rabble  in  and  around  the  Balkan  peninsula.    He  made,  while 
in  the  East,  a  careful  study  of  these,  and  was  the  first  English- 
man to  see  that  the  Bulgarians  were  much  more  likely  than  the 
Servians  to  come  to  the  front  as  the  Ottoman  power  decUned. 
He  avowed  himself  a  Liberal  in  English  politics,  and  those 
with  whom  he  chiefly  lived  were  Liberals;  but  he  was  not 
an  anti-Turk,  as  so  many  Liberals  afterwards  became.    On 


succeeding  to  the  peerage  in  1857  he  did  not  abandon  the  East, 

but  lived  on  at  Constantinople  for  several  years,  immersed  in 

Oriental  studies.    At  length,  however,  he  returned  to  England 

and  b^an  to  write  a  great  deal,  sometimes  in   the  Saturday 

Review,  sometimes  in  the  Quarterly,  and  much  in  the  Pall  Mall 

GasettA,  A  rather  severe  review  in  the  first  of  these  organs  of  the 

Egy^ian  Sepulchres  and  Syrian  Shrines  of  Emily  Anne  Beaufort 

(d.  1887)  led  to  a  result  jiot  very  usual — the  marriage  of  the 

reviewer  and  of  the  authoress.    One  of  the  most  interesting 

papers  Lord  Stxangford  ever  wrote  was  the  last  chapter  in  his 

wife's  book  on  the  Eastern  Shores  of  the  Adriatic.   That  chapter 

was  entitled  "  Chaos,"  and  was  the  first  of  his  writings  which 

made  him  widely  known  amongst  careful  students  of  foreign 

politics.    From  that  time  forward  everything  that  he  wrote 

was  watched  with  intense  interest,  and  even  when  it  was 

anonymous  there  was  not  the  slightest  difficulty  in  recognizing 

his  style,  for  it  was  unlike  any  other.    He  died  in  London  on 

the  9th  of  January  1869,  when  his  titles  became  extinct.    A 

Selection  from  the  Writings  of  Viscount  Strangford  on  Political, 

GeograpMcal  and  Social  Subfects  was  edited  by  his  widow  and 

published  in   1869.    His  Original  Letters  and  Papers  upon 

Philology  and  Kindred  Subjects  were  also  edited  by.   Lady 

Strangford  (1878). 

See  EB.de  Fonblanque,  lAees  of  the  Lords  Strangford  throuik  Ten 
Generations  (1877). 

8TRANRABR»  a  ro3ral  and  police  burgh  and  seaport  of 
Wigtownshire,  Scotlanid.  Pop.  (1901),  6036.  It  is  situated 
at  the  head  of  Loch  Ryan,  an  arm  of  the  North  Channel  (Irish 
Sea),  59  m.  S.S.W.  of  Ayr  by  the  Ghisgow  &  South-Westem 
railway,  with  a  station  in  the  town  and  at  the  harbour.  It 
lies  39  m.  E.  by  N.  of  Lame  in  Co.  Antrim,  Ireland,  with 
which  there  is  daily  communication  by  mail  steamer.  Stran- 
raer, originally  caUed  St  John's  Chapel,  became  a  burgh  of 
barony  in  1596,  and  a  royal  burgh  in  1617.  In  the  centre 
of  the  town  are  the  ruins  of  the  castle  of  the  X5th  century, 
occupied  for  a  time  by  John  Graham  of  Claverhouse,  Viscount 
Dundee,  when  he  held  Uie  office  of  sheriff  of  GaUoway  (1682). 
The  principal  buildings  within  the  parish  are  the  old  town  hall, 
now  used  as  a  voltmteer  drill  hall  and  armoury;  the  county 
buildings,  containing  the  town  haU  and  court  house;  the 
academy;  reformatory  and  the  Wigtownshire  combination  poor- 
house.  Dairy  utensils  and  implements  are  made;  there  are 
several  nurseries;  brewing  and  milling  are  carried  on,  but 
the  bulk  of  the  trade  is  in  farm  and  dairy  produce.  Pier  and 
harbour  accommodation  has  been  extended  and  the  shipping 
is  brisk.  The  oyster  beds,  for  which  Loch  Ryan  was  once 
noted,  are  not  cultivated,  but  the  fisheries  (white  fish  and 
herrings)  are  still  of  some  consequence.  Three  miles  east  of 
Stranraer  is  Lochinch,  the  residence  of  the  earl  of  Stair,  a  modem 
stracture  in  the  Scots  Baronial  style.  It  stands  in  grounds 
4000  acres  in  extent,  which  include  the  White  and  Black  Lochs 
and  the  mins  of  Castle  Kennedy,  finely  situated  on  the  isthmus 
between  the  lakes.  I1iis  castle  was  erected  in  the  reign  of 
James  VI.  for  the  earls  of  Cassilis,  and  passed  into  the  hands  of 
the  Stair  family  in  the  17th  century.  It  was  struck  by  h'ghtning 
in  1716  and  burned  down  and  never  rebuilt.  The  estate  is 
famous  for  its  plantations  and  Dutch  gardens,  the  pinetum  con- 
taining the  most  representative  collection  of  araucarias,  deodars 
and  other  conifers  in  Europe.  A  mile  south  are  the  green 
mounds  marking  the  site  of  the  abbey  of  Saulseat,  founded  for 
Premonstratensian  monks  by  Fergus,  "king"  of  Galloway, 
eariy  in  the  12th  century.  It  stood  on  the  banks  of  a  small  loch 
and  was  known  as  the  Monastery  of  the  Green  Lake  from  the 
mass  of  confervae  with  which  the  water  was  continually  covered. 
■Four  miles  west  by  north  of  Stranraer  is  situated  Lochnaw  Castle, 
the  andent  seat  of  the  Agnews,  who  were  hereditary  sheriffs  of 
Galloway  till  1747,  when  heredi table  jurisdictions  were  abolished. 
The  five-storied  embattled  tower  in  the  centre  dates  from  1426, 
and  the  modem  mansions  from  1820.  On  the  coast,  7}  m. 
south-west  of  Stranraer  by  rail,  lies  Portpatrick,  formerly  called 
Port  Montgomerie.  Owing  to  its  proximity  to  Ireland  (21}  m. 
to  Donaghadee),  it  was  for  more  than  200  years  a  starting-point 
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of  the  mail  service  between' Great  Britain  and  Ireland.  In 
consequence,  however,  of  the  frequent  violence  of  the  south- 
westerly gales  and  other  causes,  the  communication  ceased  in 
the  middle  of  the  xpth  century,  and  the  artificial  harbour  de- 
signed by  John  Rennie  has  f^adually  fallen  into  decay.  The 
town  is  in  repute  as  a  holiday  resort  for  its  healthy  climate 
and  beautiful  situation. 

STRASSBURG.  or  Stsasbuko  (French  Strasbourg),  a  town  of 
Germany,  the  capital  of  the  imperial  province  of  Alsace-Lorraine 
and  a  fortress  of  the  first  rank,  is  situated  in  a  fertile  plain  at 
the  junction  of  the  111  and  the  Breusch,  3  m.  W.  of  the  Rhine, 
88  m.  by  rail  N.  from  Basel,  370  m.  S.W.  from  Berlin,  30  m.  E. 
of  the  French  frontier.  Fop.  (1890),  123,500;  (1900),  150,268; 
(1905),  167,342.  Since  1871  it  has  been  the  seat  of  government 
for  the  German  territory  of  Alsace-Lorraine,  and  it  is  also  the 
see  of  a  Roman  Catholic  bishop  and  the  headquarters  of  the 
XV.  Coips  of  the  German  army.  It  is  surrounded  by  outlying 
fortifications  and  strat^c  works  and  contains  a  garrison  of 
x6,ooo  men  of  all  arms. 

The  town  proper  is  divided  by  the  arms  of  the  111  into  three 
parts,  of  which  the  central  is  the  largest  and  most  important. 
Most  of  the  streets  in  the  heart  of  the  dty  are  narrow  and 
irregular,  and  the  quaint  aspect  of  a  free  medieval  town  has  to 
a  considerable  extent  been  maintained.  The  quarters  which 
suffered  most  in  the  bombardment  of  1870  have,  however, 
been  rebuilt  in  more  modem  fashion,  and  the  recent  widening 
of  the  circle  of  fortifications,  with  the  destruction  of  the  old 
wails,  has  given  the  dty  opportunity  of  expansion  in  all  direc- 
tions; thus,  with  the  exception  of  Berlin  and  Leipsig,  there  is 
perhaps  no  town  in  Germany  which  can  show  so  many  handsome 
new  public  buildings  as  Strassburg.  Of  its  older  edifices  by 
far  the  most  interesting  and  prominent  is  the  cathedral,  or 
Mttnster,  which  in  its  present  form  represents  the  activity  of 
four  centuries.  Part  of  the  crypt  dates  from  10x5;  the  apse 
shows  the  transition  from  the  Romanesque  to  the  Gothic  style; 
and  the  nave,  finished  in  1275,  is  a  fine  ^>ecimen  of  pure  Gothic. 
Of  the  daborate  west  facade,  with  its  screen  of  double  tracery 
and  its  numerous  sculptures,  the  original  design  was  finished 
by  Erwin  von  Stdnbach  (d.  13x8).  The  upper  part  of  the 
facade  and  the  towers  were  afterwards  completed  in  accordance 
with  a  different  plan,  and  the  spire  on  the  north  tower  was 
added  in  1435.  This  tower  is  465  ft.  high,  being  thus  one  of  the 
highest  buildings  in  Europe,  and  it  commands  a  fine  view.  The 
cathedral  has  some  fine  stained  glass,  a  sculptured  pulpit  and  the 
famous  astronomical  dock  in  the  south  transept;  this  contains 
some  fragments  of  the  dock  built  by  the  mathematician,  Conrad 
Dasypodius,  in  1574.  The  Protestant  church  of  St  Thomas,  a 
Gothic  building  of  the  13th  and  X4th  centuries,  contains  a  fine 
monument  of  Marshal  Saxe,  considered  the  chef  d^cntvre  of 
the  sculptor,  Jean  Baptiste  Pigalle.  Other  notable  churches 
are  the  Protestant  Temple  Neuf,  or  Neue  Kirche,  rebuilt  since 
1870,  and  the  Roman  Catholic  diurch  of  the  Sacred  Heart, 
erected  in   1889^x893. 

The  old  episcopal  palace,  built  in  X73X-X741,  was  used  for 
university  purposes  from  1872  to  1895;  it  is  now  the  munidpal 
museum  of  art.  Other  notable  buildings  are  the  Frauenhaus, 
with  some  interesting  sculptures,  and  the  H6td  du  Commerce, 
the  finest  Renaissance  building  in  the  town.  The  imperial 
palace,  designed  by  H.  Eggert  in  the  Florentine  Renaissance 
style,  was  built  in  X889-X893;  it  is  crowned  by  a  cupola  1x5  ft. 
hi^  and  is  richly  ornamented.  The  provincial  and  university 
library,  with  over  800,000  volumes,  and  the  hall  of  the  provincial 
Diet  iLandesaussckuss),  built  in  X888-X892,  both  in  the  Italian 
Renaissance  style,  occupy  the  opposite  side  of  the  Kaiserplata, 
and  behind  the  latter  is  the  large  new  post  office.  Between  the 
university  and  the  library  is  the  Evangelical  garrison  chtkrch 
(x892-x897),  built  of  reddish  sandstone  in  the  early  Gothic  style. 
The  principal  squares  of  the  town  are  the  Kaisexplatz,  the 
Broglieplatz,  the  Schlossplatx  and  the  Kleberplata.  Still  to  be 
mentioned  are  the  Grosse  Metzig,  containing  the  Hohenlohe 
museum,  the  theatre,  the  town  hall,  and  the  so-called  Aubette, 
with  the  conaervAtorium  of  music.     A  new  synagogue  was 


completed  in  1898,  and  the  viteregal  palace  was  entirely  rdnik 
in  1872-X874.  The  town  has  new  law  courts,  a  Ronan  Cstboic 
garrison  church,  an  iron  bridge  across  the  Rhine  to  Kehl  and 
statues  of  General  Klcber  and  of  the  printer  Gutenbeis. 

The  university  of  Strassburg,  founded  in  1567  and  snpprcssed 
during  the  French  Revolution  as  a  stron^iold  ol  Germiia  senti- 
ment, was  reopened  in  1872;  it  now  occupies  a  site  in  the  new 
town  and  is  boused  in  a  handsome  building  erected  for  it  in 
X  87  7-1894.  This  is  adorned  with  statues  and  frescoes  by 
modem  German  artists,  and  has  near  it  the  chemical,  physical, 
botanical,  geological,  seismological  and  zocdogical  institutes,  afao 
the  observatory,  all  designed  by  Eggert  and  built  between  1877 
and  x888.  On  the  south  of  the  old  town  are  the  varionts  schocb, 
laboratories  and  hospitals  of  the  medical  faculty,  all  built  amce 
X877.  The  university,  which  has  six  faculties,  is  alteaded  by 
about  X400  students  and  has  X30  pR^esaork  Other  educa- 
tional establishments  are  the  Protestant  gyvanaaauttt,  fooaded 
in  X538,  various  seminaries  for  teachers  and  theological  stadeaas 
and  numerous  schools. 

The  chief  industries  of  Strassburg  areT  tanning,  bicwiag, 
printing  and  the  ifianufacture  of  sted  goods,  musical  imtro- 
ments,  paper,  soap,  furniture,  gloves  and  tobacco.  To  these 
must  be  added  the  fattening  of  geese  for  StrassburK's  cele- 
brated pdtis  de  foie  gras,  which  forms  a  useful  source  of  iacooe 
to  the  poorer  dusea.  There  is  also  a  brisk  trade  in  agricubwil 
produce^  hams,  sausages,  coal,  wine,  leather  gootb  and  hops. 
The  devdopment  of  this  trade  is  favoured  by  the  canals  vhkk 
connect  the  Rhine  with  the  Rhone  and  the  Mame,  and  by  a  uv 
port  of  350  acres  in  extent  with  quays  and  wharves  on  the 
Rhine^  which  has  been  constmcted  since  1891. 

Strassburg  has  always  been  a  place  of  great  atiatepcal  impor- 
tance, and  as  such  has  been  strongly  fortified.  Tlie  pentagMsl 
dtadel  constmcted  by  Vauban  in  1682-1684  vas  destroyed 
during  the  siege  of  X870.  The  modern  German  system  of  for- 
tification consists  of  a  girdle  of  fourteen  detadied  focts,  at  a 
distance  of  from  three  tafive  miles  from  the  centre  of  the  town. 
Kehl,  the  Ute-de-^ont  of  Strassburg,  and  several  viDages  aze 
induded  within  this  enceinte,  and  three  of  the  oatwoiks  lie 
on  the  right  bank  of  the  Rhine,  in  the  territory.of  Baden.  la 
case  of  need  th6  garrison  can  lay  a  great  part  of  the  cavirons 
under  water. 

The  site  of  Strassburg  was  originally  occupied  as  a  Cdxic 
settlement,  which  was  captured  by  the  Romans,  who  wpiMoed 
it  by  the  fortified  station  of  ArgentoratuMf  afterwards  the  head- 
quarters of  the  ei^th  legion.  In  the  year  357  the  empeior 
Julian  saved  the  frontier  of  the  Rhine  by  a  dedaive  victoiy 
gained  here  over  the  Alamanai,  but  about  fifty  years  later  the 
whole  of  the  district  now  called  Alsace  fdl  into  the  hands  of 
that  people.  Towards  the  end  of  the  5th  century  the  tova 
passed  to  the  Franks,  who  gave  it  its  present  name.  The  f  aaoes 
"  Strassburg  oaths  "  between  Charles  the  Bold  and  Louis  the 
German  were  taken  here  in  842,  and  in  923,  through  the  homige 
paid  by  the  duke  of  Lorraine  to  the  German  king  Henry  U 
began  the  connexion  of  the  town  with  the  German  kingdoa 
which  was  to  last  for  over  seven  centuries.  The  eariy  htstoiy 
of  Strassburg  consists  mainly  of  struggles  between  the  faisbap 
and  the  dtizens,  the  latter  as  they  grew  in  wealth  and  power 
feeling  that  the  fetters  of  ecdesiastical  rule  were  Inconsistcfit 
with  their  full  development.  This  conflict  was  finally  decided 
in  favour  of  the  dtizens  by  the  battle  of  (H>erhausbergEn  ia 
X262,  and  the  position  of  a  free  imperial  dty  which  had  beea 
conferred  upon  Strassburg  by  the  Gennan  king,  Philip  of  Swabia, 
was  n6t  again  disputed.  This  casting  off  of  the  episcopal  joke 
was  followed  in  X332  by  an  internal  revolution,  which  admitted 
the  gilds  to  a  share  in  the  government  of  the  dty  and  impreased 
upon  it  the  demotattic  character  which  it  bore  down  to  theFrecfk 
Revolution.  Strassburg  soon  became  one  of  the  most  floaraSh 
ing  of  the  imperial  towns,  and  the  names  of  natives  or  resideoU 
like  Sebastian  Brant,  Johann  Tauler  and  Geiler  von  Kaiaenbcig 
show  that  its  eminence  was  intellectual  as  well  as  material. 

In  1349  two  thousand  Jews  were  burned  at  Strasd>org  oa  i 
charge  of  causing  a  pestilence  by  poisonis^  the  welh^    la  ijli 
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Ibc  dl<r  jained  the  Stidttbiuui,  or  Itsgue  of  S' 
■Dd  ibout  *.  tcMary  laler  il  rendered  efficient  u 
coafedenla  u  Graiuon  (nd  Nucy.  The  leioi 
were  ludil/  iccepled  is  Stnubiug  ebout  i;i; 


o  the  5 


a  loRmost 
u  ikiUuUy 

IHloted  thnnigb  the  eoiuiiiE  pericxl  of  leli^oiu  diucnsioni  by 
JicDb  Stunn  voti  Slurmeck,  who  aecuted  for  it  very  favounbic 
tenni  at  the  end  d(  Ihe  wu  o[  the  league  of  Schmilkilden. 
In  the  Thirty  Ye»n'  Wm  Slraisburt  escaped  without  molotetion 
by  observing  a  prudent  neutrtlily.  Jn  16S1,  during  1  time  ol 
peace,  it  was  suddenly  uiwd  by  Louia  XIV.,  and  this  un- 
justifiable action  received  loimil  recognition  at  the  peace  ol 
Ryswick  in  i6g7.    The  immediate  e9ect  of  (his  change  was 

city  remained  euenlially  German  until  the  French  Revolution, 
when  it  wae  deprived  of  '         '  " 


witb  il: 


:h  provincial  capital,   ] 


Germans  on  the  }Slh  of  Septi 
weeks-  Tbe  city  and  the  cathedral  sufiered  considerably  from 
the  bombardoent,  but  all  traces  ol  the  havoc  have  nov  dis>p- 
peued.  Beloit  the  war  more  than  half  of  the  iohahilants  spoke 
Ceiman,  and  this  proportion  has  iocreaaed  gietlly  of  icteni 
yean,  owiog  lo  Ihe  large  indui  ol  pure  German  elements  hilD 
the  city  and  Ihe  almost  complete  lecODdliation  <A  the  older 

The  bishopric  of  Strassburg  existed  in  Ihe  days  of  the  Mero- 
vingian kings,  being  probably  founded  in  the  4th  century,  and 
embraced  a  large  lerritoiy  on  both  banks  ol  the  Rhine,  which 
wu  afterwards  diminished  by  the  creation  of  the  bishopric* 
oC'Spirei  and  Basel.  The  bishopric  was  in  Ihe  archdiocese 
of  Maini  and  the  bishop  was  a  prince  of  Ihe  empire.  The 
episcopal -bnda  were  annexed  by  France  in  17S9  and  Ihe  auh- 
1   Catholic    bisbopi  of   Sliaubuq   discharged 
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STRATA-nORIDA  (FKroJjfur),  thciuini  of  •  celebrated 

Cistercian  abbey  ol  Cardiganshire,  Walu,  vlualed  aroidil  wild 
and  beautiful  scenery  near  Ihe  source  of  the  liver  Teifi.  The 
abbey  is  3  m.  distant  from  the  village  of  Pontihydfendigaid 
[bridge  of  the  blessed  ford)  on  the  TeiG,  and  about  4  m.  from 
the  station  of  Slrala-Florida  on  Ihe  lO-oUed  Manchester  and 
Milford  branch  line  of  the  Great  Wcitem  railway.  The  existing 
remains  are  not  exlensive,  but  Ihe  dimensions  of  Ihe  church, 
II]  fl.  long  by  61  fl.  broad,  are  easily  traceable,  and  excavations 
made  at  different  limn  during  recent  yean  have  brought  to 
.    The  mr 


prom 


r  of  Ihe  1 


I  abbey  is 


portal  ol  the  church,  which  is  regarded  as  a 
ol  Ihe  Itansllional  Norman-Engliah  architecl 
cenlucy,  A  fine  silver  seal  ol  the  ahbcy  is 
Brili8[    "■ 


nerved  in  Ibe 

Founded  and  generously  endowed  in  11(14  hy  Rhys  ap  CrilElh, 
prince  ol  South  Wales,  Ihe  Cistercian  abbey  of  Si  Mary  at  Strala- 

to  be  reckoned  one  of  the  weallhini  and  molt  inSuenlul  of  the 
Welsh  religious  houses.  Il  was  much  favoured  by  Welsh  bards, 
nobles  and  princes,  several  of  whom  were  buried  in  Ihe  adjoin- 
ing cemetery^  and  in  ill  library  were  deposited  many  official 
documents  and  records  of  the  native  prince*.  In  itjS  Uewelyn 
ap  lorwerth,  "  (he  Great."  summoned  all  his  vassals  It 


spot  to  do  homage  to  hii  heir,  afterward*  Prince  David  II. 

The  abbey  suffered  severely  during  the  Edwardian  wan,  and 

or  about  1194  a  large  portion  of  its  buildings  was  deelioyed 

lins  unknown;  in  any  case  Edward  I.  gave  a  donation  of 

towards    the    restoration    of   the   fabric.    During   Owen 

idower's  rebellion  in  Henry  IV. 's  reign,  the  abbey  was  held 

Ame  months  by  Harry  of  Monmouth  [Henry  V.)  wilh  a 

body  of  troopers-    With  the  extinction  of  Welsh  iodependence 

Ihe  abbey  lost  much  of  its  wealth  and  inSueoce,  and  at  Ibe 

diswlution  of  Ihe  monasieiie*  iu  gto**  revenue  was  relumed 

at  only  £111,  6s.  id.  a  year,  one  Richard  Talley  being  its  lait 

into  the  possession  of  the  Stedman  family,  whose  J71h-<enlnry 

has  long  been  used  aa  a  farmhouse.  By  marriage  [he  abbey 
and  the  estate  of  the  Sicdmans  passed  into  Ihe  pa*9e*sian  of 
the  famUy  of  Powell  of  Nanteos. 

5THATE0US  (irpann^),  strictly  (he  Greek  word  for  ■ 
general,  or  officer  in  command  of  an  army,  but  frequently  the 
name  of  a  state  oScer  wilh  much  wider  functions.  Such  an 
officer  is  found  in  many  Greek  slates,  the  best  known  being  the 
Athenian  strategus,  originally  a  military  official,  whose  functions 
gradually  developed  until,  in  the  latier  half  of  the  jth  century 
B.C.,  he  became  the  most  important  magistrate  in  the  slate. 
According  to  Aristotle's  Ctmstilutun  of  Athens  iv.,  Ihe  office 
ited  in  the  time  ol  Draco  ami  the  qualification  was  properly 
tunes  as  high  as  that  for 
t  until  the  end  of  the  eih 


ol  i< 
inship);  b 


in  (,...)  w 


forgery 


(see  DaACO),  we  may  conclude  that  the  Stralegia  (board  of 
generals]  was  a  result  of  Ihe  tribal  system  of  Cleisthenet,  and 
that  the  college  is  to  be  ucribed  to  the  year  501  i.e.  Some 
msinuin  Ibai  Cieislhenc*  himself  created  il.  but  the  evidence 
(Aik.  Pel.  uii.)  i*  against  this.  At  all  events,  a*  late  a*  the 
bailie  of  Marathon  Ihe  bead  ol  the  army  was  the  Polemirch 
Il  follows  that  the  sitalegu*  was,  until  4S7  B.C., 


fnted  it 


D  the  Polemarch.     The  1 

army  by  the  Xdari,  and  each  taxii  was  led  by  a 

ler  Ihe  Persian  Wars  the  command  of  the  laxis 


customary  practice  in  the  5lh  cc 


e  or  five, 


a  particidu 


Ihem.  Exceptions  lo  ihi*  rule  are  found  in  Ihe  well-known 
inslances  of  Ihe  Sicilian  eipcdilion(when  the  three  commander*, 

and  ol  Ihe  battle  ol  Argiouue,  when  Ihe  command  was  divided 
among  Ihe  whole  board.  In  crises  such  as  Ibe  Samian  revolt, 
the  outbreak  ol  the  Peloponnesian  War  or  that  which  led  to  the 
recall  of  Alcibiades,  we  find  the  whole  board  subordinated  to 
a  single  member  U-t-  Pericles  or  Alcibiades).  Originally  each 
stralegus  was  elected  hy  and  out  of  tbe  tribe  he  commanded 
{Mk.  Pal.  Iii.l,  and  it  may  probably  be  inferred  from  Nularch 
(Cimen,  viii.)  that  this  system  prevailed  a*  late  as  the  archonship 
of  Apsephion  (46;  n.C-)-  In  the  4lh  century,  however,  the  stralegi 
were  elected  oul  of  all  Ihe  dlizen  body  irrespective  of  tribes; 
Ihe  change  musl  have  occurred  between  470  and  440  B.C., 


n  Ihe  li 


d  again 


tminal  heads  ol  the  army,  it  i*  impo 
id  no  power  to  choose  their  laxiarcb 
m  rfecied  by  Ihe  tribes  they  were  lo 


n  in-be  [cf.  Alci- 
from  Xenophon 
was  iliU  elecied 
1  a  tribe,  though 
tlralegi  were  Iha 
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as  low  as  the  lochagi  (commanders  of  Xixoi,  companies)  that 
the  Ecclesia  allowed  them  to  select.  From  the  Constitution 
(Ixi.  3),  however,  it  appears  that  in  the  4th  century,  at  any  rate, 
the  lochagi  were  appointed  by  the  taxiarchs,  not  the  stratcgi. 
By  a  gradual  process  in  the  course  of  the  slh  century,  the  regi- 
mental command  was  transferred  to  the  taxiarchs,  the  stratcgi 
thus  becoming  general  officers  in  command,  while  they  at  the 
same  time  acquired  important  political  functions  (see  below). 
On  the  other  hand  the  strategi  commanded  by  both  land  and 
sea,  and  thus  held  the  power  divided  at  Sparta  between  the 
kings  and  the  nauarchus  (admiial). 

In  the  course  of  the  5th  century  the  powers  of  the  strategia 
were  increased  by  important  political  functions,  especially  in 
foreign  affairs;  hence  the  office,  unlike  that  of  the  archon  (9.V.), 
remained  on  in  its  original  elective  character  and  was  held  by 
the  most  important  men  {e.g.  Pericles,  Nicias,  Alcibiades). 
Owing  to  the  fact  that  the  BoulS  was  the  chief  administrative 
body,  it  was  necessary  to  bring  the  strategi  into  close  connexion 
with  it;  it  was,  therefore,  provided  that  they,  though  not 
members,  should  be  allowed  to  attend  its  meetings  and  to  bring 
motions  before  it.  As  the  BoulS  of  one  year  rarely  contained 
members  of  the  previous  BoulS,  the  strategi  acquired  great 
power  from  the  fact  that  they  were  frequently  re-elected  for 
many  years  together,  and  so  had  greater  experience  and  con- 
tinuity of  policy.  Secondly,  in  the  Ecclesia,  the  strategus  bad 
the  advantage  over  the  ordinary  citizen  that  his  business  took 
precedence  (the  meetings  always  discussed  first  the  question 
of  national  defence)  and  that  he  could  in  cases  of  emergency 
convene  a  special  meeting  (cf.  Thuc.  ii.  59  and  iv.  xx8). 

Manv  historians  in  dealing  with  the  strategia  have  been  misled 
by  mooem  analogies.  The  strategia  was,  for  example,  by  no  means 
analogous  to  the  British  cabinet,  which  (i)  has  collective  responsi- 
bility and  (2)  is  executive  in>the  sense  that  its  members  are  heads 
of  state  departments.  The  strategi  had  no  such  characteristics; 
their  influence  over  the  Ecclesia  in  voting  was  merely  that  of  a 
private  citizen ;  there  was  no  collective  responsibilitv,  no  unanimous 
policy.  Nor  was  the  strategia  a  foreign  office,  though  it  clearly 
performed  a  ministerial  act  in  attaching  its  signature  to  treaties. 
In  general  it  had  no  powers  of  originating  negotiation,  but  merely 
carried  out  the  pscphism  of  the  Ecclesia.  It  was  their  relation  to 
the  empire  which  gave  the  strategi  their  authority.  It  was  they 
who  took  the  oath  on  behalf  of  Athens  when  an  alliance  was 
concluded,  and  their  advice  would  have  special  weight  in  settling 
the  terms  of  the  treaty  and  the  amount  of  tribute  to  be  paid. 
Tliey  were  not,  indeed,  compelled  to  submit  a  budget,  nor  did  an 
adverse  vote  by  the  Ecclesia  involve  their  resignation.  On  the 
authority  of  Plutarch  it  has  been  asserted  that  there  was  always  a 
president  of  the  strategic  college,  and  this  may  well  have  been  the 
case  during  the  Persian  Wars  (Themistocles,  480;  Aristides,  478). 
The  three  alleged  occasions  in  the  later  years  of  the  5th  centuiy 
when  a  single  strategus  was  in  absolute  authority  (see  above)  were 
all  critical  occasions  and  in  no  way  represent  the  normal  condition 
of  affairs.  It  is  abundantly  clear  that  Pericles  owed  his  long 
ascendancy  to  his  personal  force,  not  to  the  constitutional  authority 
of  his  ofnce.  Thovigh  at  first  the  strategi  acted  as  a  single 
body,  in  the  4th  century  and  later  special  duties  were  assigned 
to  particular  members  of  the  board.  Thus  we  hear  of  strategi  iwi 
roin  AvXIrat,  iwl  ri^v  X(^P"i  ''^  ^4'  i«H*'t  i'i  rdt  <rv/ipoplat,  and 
inscriptions  of  the  3rd  century  refer  to  others.  Under  the  Roman 
domination  the  strategus  krl  rd  ftrXa  was  the  chief  state  officer. 
The  law  of  the  emperor  Hadrian  regarding  the  export  of  oil  to  Athens 
speaks  of  him  as  managing  the'corn  supply^  and  presiding  over  the 
education  of  the  Ephebi.  In  general,  their  duty  was  still  mainly 
the  foreign  policy,  offensive  and  defensive,  of  Athens;  thev  nomi- 
nated tricrarchs,  and,  if  anv  nominee  refused  to  serve,  brought 
him  before  the  Heliaea  to  defend  his  case.  'They  had  powers  of  life 
and  death  over  the  army  in  the  field — even  a  trierarch  might  be 
put  in  irons  by  a  strategus.  They  presided  over  certain  religious 
festivals  and  processions,  and  appear  to  have  been  responsible  for 
the  protection  of  the  corn  supply. 

Authorities:' — A.  H.  J.  Greenidge  Handbook  of  Greek  Con- 
stitutional  History  (London.  18^),  especially  on  the  question  of  the 
presidency,  p.  2M;  Gilbert,  Greek  Constitutional  antiquities  (Eng. 
trans.,  1895};  Hauvette-Bcsnault,  Les  Stratiges  alhtniens  (Paris, 
1885);  Beloch,  D.  att.  PoUtik  sett  Perikles,  pp.  376,  377;  Paulus, 
Progr.  V.  Mauibronn  (1883,  34  sea.);  Aristotle's  Constitution  of  Athens 
passim,  but  especially  iv.,  xxri.,  Ixi. ;  the  general  histories  of  Greece 
— Busolt,  Meyer,  Bury,  Grote  (ed.  1907).  Q.  M.  M.) 

^  All  works  written  prior  to  1891  must  be  read  in  the  light  of  the 
ConsUtulion  ^  Athens, 


STRATEGY,  a  term  literally  meaning  "  the  ait  ol  the  leader 
or  general "  (Or  aTpaTyrr6t).  In  the  stnct  sense  the  wwd 
"  strategy  "  was  originally  mtroduced  into  Eurc^Kan  militaty 
literature  about  the  opening  of  the  i8lh  cxotury,  when  the 
practice  of  warfare  had  settled  down  into  an  established 
routine,  and  the  need  of  some  term  arose  which  should  express 
that  peculiar  quality  of  a  general's  mind  which  rendered  vkiory 
the  silmost  certain  consequence  of  his  appearance  in  the  field. 
As  at  that  period  only  some  small  departure  from  established 
precedent — z  trick  or  stratagem — could  turn  the  scale  between 
armies  of  about  equal  power,  the  idea  of  a  ruse  became  con- 
nected with  the  word,  and  the  essential  quality  in  the  general's 
personality  which  alone  rendered  ruses  practicable,  <»-  guaran- 
teed success  in  their  execution,  passed  out  of  nnen's  minds, 
until  the  gradual  disappearance  of  iheat  methods  in  the 
Napoleonic  period  focused  attention  again  on  its  essential 
meaning,  s.^.  the  art  of  the  leader.  Then  the  term  "  strategy  " 
became  limited  as  a  technical  term  to  the  "  practice  of  the  art 
of  war  by  an  executive  agent  of  a  supreme  government/'  or  in 
Moltke's  words,  "  the  practical  adaptation  of  the  means  placed 
at  a  general's  disposal  to  the  attainment  of  the  object  in  view."* 
This  definition  fixes  the  responsibility  of  a  commander-in-chief 
to  the  government  he  serves.  He  cannot  be  held  answerable 
for  the  "  means,"  not  even  for  the  training  of  the  "  means  ' 
for  a  particular  operation,  unless  he  be  appointed  to  his  task 
in  adequate  time.  He  is  charged  with  their  employment 
within  the  limits  of  the  theatre  of  operations  assigned  to  him. 
If  he  considers  the  means'placed  at  his  disposal  inadequate  he 
need  not  accept  the  position  offered  him,  but  he  steps  beycmd 
his  province  as  a  strategist  if  he  attempts  to  dictate  to  the 
government  what,  in  the  widest  sense,  the  means  supplied  to 
him  should  be. 

Since,  however,  the  "  means,"  i.e.  the  conditions  of  the  pro- 
blems presented  by  war,  are  subject  to  infinite  variation  (diniate, 
topography,  equipment,  arms  and  men,  all  being  liable  to  col- 
lective or  independent  change)  it  is  clear  that  their  employment 
can  never  be  reduced  to  a  "  science  "  but  must  retain  to  the  full 
the  characteristics  of  an  "  art."  This  distinction  is  cacntial, 
and  must  be  borne  in  mind,  for  no  soldier  can  expect  to 
become  a  Napoleon  merely  by  the  study  of  that  great  strate- 
gist's campaigns.  But  if  he  lack  practice  and  experience,  and 
above  all  genius,  the  man  who  neglects  such  teachings  as  the 
contemplation  of  the  works  of  his  predecessors  can  supi^y  does 
so  at  his  own  peril;  and  when,  as  in  the  case  of  the  soldier,  the 
whole  destiny  of  an  empire  may  depend  on  his  action,  be  must 
be  bold  indeed  who  would  neglect  all  possible  precautions.  The 
cases  for  study,  however,  rest  on  yet  broader  foundations,  for, 
though  theory  deduced  from  history  can  never,  from  the  nature 
of  things,  formulate  positive  prescriptions,  it  can  at  any  rate 
enable  the  student  to  throw  off  the  chains  of  conventioo  and 
prepare  his  mind  to  balance  the  conflicting  claims  of  the  many 
factors  which  at  every  moment  clamour  for  special  recognition. 

To  understand  the  subject  thoroughly  it  is  necessary  to 
follow  in  some  detail  the  successive  stages  of  human  evolution. 
From  the  earliest  times  the  defeat  of  the  fighting  mtn  of  a.  race 
has  been  the  most  certain  road  to  the  acquisition  of  its  wealth, 
or  the  trade  conditions  on  which  that  wealth  was  based. 

To  defeat  an  enemy  it  was  first  necessary  to  march  to  meet 
him,  and  during  that  march  the  invaders  must  either  hve  on 
the  country  or  carry  their  own  food.  If  the  defender  drove  <:^ 
the  cattle  and  burnt  the  crops,  the  latter  alternative  was  forced 
upon  them.  Thus,  since  the  supplies  which  could  be  carried 
were  of  necessity  small,  the  defenders  had  only  to  create  or 
utilize  some  passive  obstacle  for  defence  which  the  invaders 
could  not  traverse  or  destroy  in  the  Limit  of  time  (fixed  by  the 
provisions  they  carried)  at  their  disposal,  to  compel  the  latter  to 
retire  to  their  own  country.  Every  sedentary  nation,  therefore, 
had  a  fixed  striking  radius  which  could  only  be  extended  by  the 
exercise  of  ingenuity  in  the  improvement  of  means  of  tran^x>rt, 
i.e,  carts  and  roads.  The  existence  of  roads,  however,  limited 
the  march  of  an  invader  to  certain  directions,  and  hence  it  be- 
came possible  for  the  defender  to  concentrate  his  efforts  lor  their 
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defence  on  certain  points,  in  fact,  to  create  fortresses,  greater 
or  less  in  proportion  to  his  fear  of  the  enemy  and  his  intelligent 
appreciation  of  the  degree  of  sacrifice  it  was  worth  while  to 
make  to  obtain  security.  A  barbarian  horde  could  be  stopped  by 
any  barrier  which  could  not  be  set  on  fire  or  escaladed  without 
ladders  or  appliances.  Ruses,  such  as  the  wooden  horse  of 
Troy,  then  became  the  fashion,  and  these  had  to  be  met  by  the 
cultivation  of  a  higher  order  of  intelligence,  which  naturally 
throve  best  in  a  crowded  community,  where  each  felt  his 
dependence  on  his  neighbour.  Thus,  for  ages,  the  fort  or  fortress 
limited  barbarian  encroachments,  and  made  possible  the  growth 
of  civilization  in  the  plains.  Ultimately,  when  the  civilized 
communities  grew  into  contact  with  one  another,  developed 
antagonistic  interests,  and  fell  out  with  one  another,  intelligence 
was  brought  to  bear  on  both  sides,  and  the  assailant  met  fortifi- 
cation with  siege-craft.  Then  the  whole  cycle  worked  itself  out 
again.  To  carry  out  a  siege,  men  in  numbers  had  to  be  concen- 
trated and  fed  whilst  concentrated.  The  stores  for  attack  were 
also  heavy  and  difficult  to  convey,  hence  roads  developed  in- 
creased importance,  and  troops  had  to  be  abstracted  from  the 
fighting  force  to  protect  them.  Thus  again  a  limit  of  striking 
radius  was  fixed  for  the  invader,  and  in  proportion  as  the 
dimensions  of  the  invaded  country  exceeded  this  radius,  and  its 
people  made  the  requisite  sacrifices  to  maintain  their  fortifica- 
tions in  order,  the  continyed  existence  and  growth  of  the  smaller 
country  was  assured.  Broadly,  this  equilibrium  of  forces 
remained  for  generations;  the  smallest  states  were  eaten  up, 
the  larger  ones  continued  to  exist  side  by  side  with  far  more 
powerful  enemies,  but  onljr  on  condition  of  their  readiness  to 
make  the  requisite  sacrifice  of  their  personal  liberty  and  the 
property  of  their  constituent  units. 

Then  came  the  introduction  of  gunpowder  and  of  siege 
artillery,  and  a  fresh  readaptation  of  conditions,  which  culmin- 
ated in  the  Netherlands  during  the  xjth  century  and  forms  the 
starting-point  of  all  modem  practice. 

Essentially  the  change  consisted  in  this,  viz.  that  in  spite  of 
the  superiority  of  the  cannon-ball  to  the  battering-ram,  yet  to 
attack  a  wall  effectively  many  guns  had  to  be  employed,  and 
while  the  duration  of  the  siege  was  enormously  shortened,  a  far 
greater  strain  was  thrown  on  the  line  of  supply,  for  not  onJy  did 
guns  weigh  as  much  as  their  predecessors  but  they  could  expend 
their  own  weight  of  ammunition  in  a  day.  Hence  the  impor- 
tance of  good  roads  became  enhanced  and  correspondingly  the 
incentive  to  attack  the  fortresses  which  guarded  them.  In  com- 
parison to  the  money  devoted  to  modern  armies,  the  sums  sunk 
on  passive  defences  during  the  x6th  and  17th  centuries  were 
colossal,  but  they  could  not  keep  pace  with  the  progress  of  the 
attack,  and  once  more  fresh  readjustment  of  means  to  end  became 
necessary.  The  obvious  course  was  to  carry  the  war  into  the 
enemy's  country  from  the  outset,  but  since  this  transferred  the 
burden  of  the  siege  upon  the  aggressor,  the  latter  was  compelled 
to  develop  the  standing  mercenary  army,  as  feudal  levies  could 
not  keep  the  field  long  enough  to  reduce  a  fortress.  Mercenary 
armies,  however,  were  difficult  to  keep  together.  They  had  to  be 
tactfully  commanded  to  ensure  contentment,  and  allowed  to  main- 
tain social  order  amongst  themselves,  and  the  prospect  of  loot 
while  on  active  service  had  to  be  held  out  to  them.  The  sack 
of  a  city  became  thus  the  absolute  and  undeniable  right  of  the 
soldiers.  If  in  this  or  any  other  way  their  employer  broke  his 
contract,  individuals  promptly  deserted  to  the  other  side.  But 
this  right  of  sack  led  to  a  recrudescence  of  the  spirit  of  resistance 
in  the  fortresses  (War  of  Dutch  Independence  and  Thirty  Years' 
War),  and  hence  to  a  reaction  in  favour  of  greater  humanity  in 
warfare.  But  this  was  only  obtained  by  the  concession  of  a 
higher  scale  of  pay  and  comfort  to  the  men,  which  again  threw 
an  increased  strain  upon  the  communications,  and  also  upon 
the  treasure  chest  of  their  employer. 

:  The  growth  of  the  mercenary  system,  and  the  facility  with 
"Which  such  men  could  and  did  change  their  allegiance,  led  very 
rapidly  to  almost  complete  uniformity  in  the  composition, 
training  and  tactical  methods  of  all  armies.  Every  one  knew 
m  advance  the  degree  of  effort  his  adversary  proposed  to  put 


forward  in  the  next  campaign,  and  made  corresponding  prepara- 
tions to  meet  him.  Practically  the  king  desiring  to  make  war 
submitted  his  idea  to  the  best-known  generals  of  his  day  and  asked 
them  to  tender  for  its  execution.  The  king,  on  his  side,  generally 
agreed  to  find  the  bulk  of  the  labour— his  standing  army,  re- 
inforced by  auxiliaries  to  any  desired  extent — ^and  as  in  the  case 
of  a  modem  government  contract,  the  lowest  tender  was  almost 
invariably  accepted,  with  a  pious  exhortation  to  the  successful 
competitor  to  spare  his  employer's  troops  to  the  best  of  his 
ability.  Thus  the  opposing  generals  took  the  field,  each  equally 
fettered  by  the  conditions  of  his  tender.  But  two  such  armies, 
alike  in  almost  every  respect,  were  far  too  closely  matched  to 
be  able  easily  to  gain  a  decision  in  the  open  field.  Once  they 
were  committed  to  a  battle  it  was  impossible  to  separate  them 
until  sheer  physical  exhaustion  put  a  stop  to  the  slaughter,  and 
these  highly  trained  meu  were  difficult  and  expensive  to  replace. 
Naturally,  then,  the  generals  sought  to  destroy  the  existing 
equilibrium  by  other  means.  Primarily  they  took  to  strong 
entrenchments,  but  the  building  of  these  being  a  matter  of  time, 
the  communications  grew  in  importance  and  attempts  against 
them  became  more  serious.  One  side  or  the  other,  consequently, 
to  cover  its  communications,  so  extended  its  front  that  at 
length  lines  stretched  right  across  whole  frontiers  till  their  flanks 
rested  on  the  sea,  or  on  some  great  fortress  or  neutral  territory. 
The  two  armies  would  then  face  one  another  for  months,  each 
exhausting  every  device  to  induce  the  other  to  concentrate  on  one 
part  of  his  front  whilst  an  attempt  was  made  by  a  rapid  move  to 
carry  a  relatively  unguarded  point  elsewhere,  e.g.  Marlborough's 
surprise  of  the  Ne  plus  ultra  lines  (see  Spanish  Succession). 
During  such  periods  of  immobility  the  works  grew  to  the  solidity 
of  permanent  fortifications,  with  wide  and  deep  ditches,  and 
with  every  obstacle  known  to  engineers,  whilst  to  render  them 
defensible  by  the  minimum  number  of  mtiskets,  they  were  laid  out 
so  as  to  cross  their  fire  over  and  over  again  opposite  every  weak 
point  in  their  tracing.  No  amount  of  battering  could  alter  their 
general  trace,  and  so  they  remained  defensible  as  long  as  their 
garrisons  could  be  trusted  to  line  the  parapets  at  all.  This  state 
of  things  must  have  continued  until  progress  in  artillery  had 
evolved  a  weapon  with  sufficient  accuracy  and  shell  power  to 
drive  the  defenders  from  their  parapets  and  keep  them  away  tiU 
the  last  moment  preceding  assault,  had  not  fresh  factors  evolved 
themselves  from  causes  at  work  under  totally  different  topo- 
graphical limitations  and  conditions. 

First  amongst  these  comes  the  accession  to  the  throne  of 
Prussia  of  a  king  who  was  commander-in-chief  of  his  own  army, 
and  as  such  responsible  to  no  one  for  the  use  he  chose  to  make 
of  it.  This  would  really  remove  him  at  once  from  the  category 
of  strategists  in  the  restricted  sense  in  which  the  term  is  now 
employed,  but  since  no  convenient  word  exists  to  define  the 
action  of  a  ruler  playing  the  double  part  of  soldier  and  governor, 
it  is  convenient  both  in  his  case  and  in  that  of  Napoleon  to  use 
the  expression  to  cover  the  wider  sphere.  The  permanence  of 
the  association  between  king  and  army  enabled  Frederick  the 
Great  to  train  his  men  specifically  for  the  work  he  intended  them 
to  perform.  Realizing  to  the  full  the  value  of  the  foundation 
laid  by  his  father  in  developing  to  its  utmost  the  fire  power  of 
the  infantry,  he  devoted  special  attention  to  imparting  to  them 
a  skill  and  rapidity  in  manoeuvre  which  ensured  that  in  the 
open  field  his  generals  would  always  be  able  to  place  the  muskets 
at  their  disposal  in  the  best  positions  relatively  to  the  enemy; 
and  his  cavalry  were  trained  to  such  a  pitch  of  mobility  and 
precision  in  drill  that  they  could  be  relied  on  to  arrive  at  the 
appointed  time  and  place  to  reap  the  fruits  which  the  infantry 
fire  had  sown.  To  these  startling  innovations  the  Austrians  had 
no  new  ideas  to  oppose.  The  old  school,  the  survival  of  the  fittest 
in  the  special  theatre  of  its  growth,  i.e.  the  Netherlands  and  the 
Rhine,  could  not  deal  with  the  complete  change  in  topographic 
surroundings — the  far  wider  area  of  operations,  the  comparative 
scarcity  of  fortresses  and  the  general  practicability  of  the 
country  for  the  movement  of  troops— not  trains — off  the  roads. 
Frederick,  relying  absolutely  on  the  intrinsic  superiority  of  his 
army,  knew  that  if  he  could  catch  his  enemy  in  the  open  victory 
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was  a  foregone  conclusion.  If  the  enemy,  in  accordance  with 
precedent,  fortified  a  position,  a  threat  to  his  communications 
would  force  him  to  come  out  on  pain  of  being  surrounded 
(Pirna  1756,  Prague  1757).  He  followed  this  principle  (see  Seven 
Yeass'  Was)  until  the  accession,  first  of  France  and  the  South 
German  states,  and  afterwards  of  Russia,  to  the  list  of  his 
enemies  compelled  him  to  give  one  enemy  time  to  prepare  a 
position  whilst  he  was  engaged  against  another.  Before 
deliberately  prepared  positions  his  men  were  shot  down. in 
thousands,  as  they  would  have  been  in  the  Netherlands, 
and  at  length  he  was  compelled,  for  want  of  an  adequate 
artillery,  to  adopt  the  same  procedure  as  his  adversary.  Thus 
the  war  ultimately  came  to  an  end  by  a  process  of  mutual  exhaus- 
tion. But  it  had  brought  out  conspicuously  the  value  of 
highly  disciplined  soldiery,  and  a  fresh  fetter  was  prepared  for 
those  on  whom,  after  Frederick's  death,  the  responsibility 
of  command  was  to  fall,  and  practically  all  Europe  went  back 
to  the  warfare  by  contract  of  the  previous  generation. 

Meanwhile  in  France  events  were  at  work  preparing  the 
instrument  Napoleon  was  destined  to  wield.  Contrary  to  the 
prevailing  opinion  amongst  modem  historians,  it  is  the  fact 
that  at  no  time  in  history  was  the  art  of  war,  and  of  all  things 
appertaining  to  it,  more  closely  studied  than  during  the  last 
years  of  the  old  royal  army  of  France.  Gribeauval  paved 
the  way  for  the  creation  of  the  artillery  destined  to  win  for 
Napoleon  his  greatest  victories,  and  authors  and  generals  such 
as  the  prince  de  Ligne  {q.v.),  the  due  de  Broglie,  Guibert  (9.0.), 
Bosroger,  du  Teil  and  many  others,  pointed  out  clearly  the  line 
reform  must  take  if  the  existing  deadlock  between  attack  and 
defence  was  to  be  removed;  but  none  could  suggest  the  first 
practical  steps  to  apply,  because  the  existing  conditions  were 
too  closely  interwoven  and  consolidated.  In  fact  reform  was 
impossible  until  the  dissolution  of  society  itself  gave  its  ultimate 
particles  freedom  to  combine  in  more  suitable  formations. 
Broadly,  however,  all  were  agreed  that  the  protracted  and  inde- 
cisive operations  of  former  wars  were  economically  disastrous. 
A  crushing  and  decisive  victory  was  the  aim  for  which  all  should 
strive;  as  a  first  step  towards  this  object  decentralization  of 
command  was  essential,  for  freedom  of  manoeuvre,  the  only 
answer  to  Frederician  methods,  was  impossible  without  it. 
This  led  to  the  idea  of  the  permanently  orgam'yed  division 
of  aQ  arms; '  and  events  had  reached  this  point  when*  the 
deluge  of  the  French  Revolution  overwhelmed  them,  and  in  face 
of  a  coalition  of  all  Europe  it  became  necessary  to  build  up  a  new 
army  from  the  very  foundations.  The  steps  by  which  it  was 
sought  to  provide  the  men  are  dealt  with  in  the  article  Con- 
scription; it  is  only  necessary  to  point  out  here  that  it  was  not 
till  1799  that  the  laws  became  sufficiently  defined  to  ensure  a 
regular  annual  increment  of  recruits,  and  it  was  this  regularity 
of  supply,  and  not  the  fact  that  compulsion  was  needed  to 
enforce  it,  which  rendered  expedient  the  complete  revolution 
in  warfare  which  Napoleon  was  destined  to  effect. 

Until  this  reform  was  complete  the  revolutionary  commanders 
were  compelled  to  make  war  as  best  they  could  under  pressure 
of  the  law  of  self-preservation,  with  the  consequence  that  the 
whole  army  became  habituated  to  the  fact  that  orders  in  the 
field  had  to  be  obeyed  at  any  sacrifice  of  life  and  comfort,  and 
that  neither  hunger  nor  want  of  shoes,  even  of  muskets,  could 
be  accepted  as  an  excuse  for  hesitation  to  advance  and  to  fight. 
Threatened  on  all  sides,  France  was  at  first  compelled  to  guard 
every  avenue  of  approach  by  small  separate  forces  taking 
their  instructions  only  from  a  central  authority  in  Paris,  and 
thus  the  "  division,"  a  mobile  force  of  all  arms,  which  the  earlier 
reformers  had  demanded,  came  spontaneously  into  existence 
to  meet  the  requirements  of  the  moment,  and,  thrown  on  its 
own  resources,  developed  the  brain  and  nervous  system,  i.e. 
the  staff,  necessary  to  co-ordinate  the  action  of  its  limbs. 

The  next  step  in  evolution  came  from  the  obvious  advantage 
which  must  arise  if  these  units,  though  starting  from  different 
bases,  operated  towards  the  attainment  of  a  common  purpose. 
The  realization  of  this  ideal,  the  starting-|x>int  of  modern 
strategy,  was  the  creation  of  Camot,  whose  ideaSi  though  far  in 


advance  both  of  contemporary  opinion  and  of  the  tedioical 
means  of  execution  then  available  (especially  in  the  matter  of 
imperfect  means  of  telegraphy),  formed  a  necessary  sttp  in  the 
preparation  of  the  machinery  Napoleon  was  to  inherit. 

These,  therefore,  were  tlu  materials  placed  at  bis  dispasi] 
when  he  began  to  practise  the  art  of  the  leader:  (i)  a  pfracticaOy 
Inexhaustible  supply  of  men  (the  lew  in  fact  was  not  pasnd 
till  two  years  later,  bat  the  idea  was  sufficiently  evident) ;  (2) 
divisional  units  and  commanders,  trained  to  nnhcslatiaf 
obedience  to  field  orders,  and  accustomed  to  9ohre  the  pnblesis 
presented  to  them  in  their  own  way,  without  gmid»act  fraa 
superior  authority;  (3)  the  idea  of  co-operation  between  seperate 
columns  for  a  common  purpose;  and  (4)  a  tradition  tJbat  the 
word  "  impossible  "  did  not  exist  lor  French  soldiers.. 

The  equipment  of  the  allies  started  from  very  diff ezcnt  foonda- 
tions.  To  them  the  individual  soldier  was  a  valoabic  possesBioB, 
representing  an  investment  of  capital  generally  estimated  at 
£200  cash  (as  great  a  strain  on  the  exchequer  then  as  £3jooo 
would  be  to-day) ;  and  not  only  was  he  exposed  to  the  risk  ol 
death  in  action,  but  he  might  die  of  disease  or  cxhaixstnn  oa 
the  march,  and  could  always  desert  if  he  fdt  discontented. 
Moreover,  the  last  campaigns  of  the  Seven  Years'  War  seemed 
altogether  to  justify  methods  of  evasion  and  '*  strong  positioiis.' 
Frederick  the  Great,  beginning  with  the  most  audacioas  offensive. 
had  ended  by  copying  the  caution  of  his  antagonists,  and  ead 
side  had  learnt  to  gauge  the  fighting  value  of  a  single  K«ttmH<i« 
so  accurately  that  to  move  a  force,  recognized  fay  both  as 
adequate  for  its  purpose,  into  a  threatening  position,  satbcei 
of  itself  to  induce  the  adversary  to  accept  the  situation  thus 
created.  -  Since  the  value  of  a  fortified  position  dq)ended  largely 
on  the  ground,  the  cult  of  topogri^y  became  a  mania,  and  (as 
Clausewitz  puts  it)  the  world  lost  itself  in  debating  whether 
"  the  battalion  defended  the  mountain  or  the  mountain  defemted 
the  battalion."  The  care  for  the  comfort  of  the  private  soldier 
was  pushed  to  such  a  degree  that  commanders  would  not  rqsoct 
their  units  fit  for  action  until  complete  to  the  last  gaiter  bnttoD 
and  provided  in  advance  with  the  regulation  scale  of  cations 
for  a  fixed  number  of  dajrs.  Over-centralization  caBtinaed; 
though  the  expressions  "  divisions  "  and  "  corps  "  were  already 
known,  the  idea  these  words  now  convey  had  not  3rct  even  canx 
into  existence.  Though  a  certain  number  of  units  might  be 
assigned  to  a  subordinate  commander,  they  stiU  received  all 
orders,  except  on  the  battlefield,  from  the  central  authority. 
and  were,  moreover,  considered  interchangeable.  There  was 
no  personal  bond  between  them  and  their  generaL  To  what 
lengths  this  system  was  pushed,  and  the  consequences  which 
flowed  from  it,  may  best  be  gauged  from  the  fact  that  in 
1805  Mack,  when  writing  his  defence  for  his  failure  at  Ulm  (see 
Napoleonzc  Campaigns),  thou^t  it  quite  natural  to  czpiaia 
the  delay  in  his  movements  on  the  day  of  £Idungen  by  the  fact 
that  when  news  of  the  French  attack  was  received  he  wras  basf 
writing  out  the  orders  for  the  following  day,  which  oocopied 
fourteen  pages  of  foolscap  and  "  did  not  contain  one  super- 
fluous word."  Further,  the  idea  prevailed  in  mid<Qe  Europe 
that  war  was  a  matter  concerning  the  contending  governments 
in  which  the  ordinary  citizen  had  no  interest  whatever.  It  was 
true  that  the  result  of  a  war  might  transfer  his  allegiance  from 
one  crown  to  another,  but  this  was  scarcely  more  .to  the  peopie 
than  a  change  of  landlords.  Consequently  they  took  little  if 
any  interest  in  the  progress  of  a  war,  and  on  the  whole  were 
most  Inclined  to  help  the  army  which  most  respected  their 
private  property  and  was  willing  to  pay  highest,  for  its  accom- 
modation while  billeted  in  their  towns  and  villages.  Since  the 
goodwill  of  inhabitants  is  always  valuable,  commanders  vied 
with  one  another  in  their  efforts  to  purchase  it,  and  respect  for 
private  property  and  rights  reached  an  tmprecedented  kveL 
Thus,  during  the  whole  of  the  campaign  of  the  NetherlaxKSs  ia 
1793  the  Austrians  paid  hire  to  the  owners  of  the  fields  in  which 
they  camped;  and  when  on  one  occasion  payment  for  lod^n^ 
hired  for  the  wounded  was  in  arrear,  the  wretched  men  weit 
flung  out  on  the  streets.  Yet  another,  and  in  a  way.  more  re- 
markable, illustration  of  this  tendency  occurred  at  the  capture 
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ci  Mainz  by  the  French  (x794>.'  A  strong  anned  party  of 
Austrians,  endeavouring  to  escape  across  the  Rhine  to  Kastel, 
were  refused  the  use  of  the  ferry  boats  until  the  regular  payment 
was  n^e,  and  actually  laid  down  their  arms  to  tne  enemy  rather 
than  break  the  law  and  seize  the  boats. 

The  cumulative  influence  of  all  these  forces  of  retardation 
is  easily  foUowed.  To  avoid  the  cost  of  innumerable  petty  cash 
transactions  with  the  inhabitants  the  troops  were  compelled 
to  have  recourse  to  the  magazine  system,  which  in  turn  tied 
them  absolutely  to  the  main  roads;  and  the  roads  being  numerous 
the  army  had  to  be  broken  up  into  small  detachments  to  guard 
them.  Thus  the  so-called  **  cordon  "  system  grew  out  of  its 
surroundings  in  a  perfectly  natural  way,  and  was  not  due  to  the 
imbecility  of  the  generals  who  employed  it,  but  to  the  restraints 
placed  upon  them  by  ciistom  and  public  feeling.  Nothing 
more  fortunate  for  the  French  could  be  imagined.  Destitute 
of  all  the  paraphernalia  hitherto  considered  necessary,  and  com- 
pelled to  fight  at  any  cost  in  order  to  live,  they  found  in  these 
accumulated  magazines  and  moving  convoys  the  best  possible 
bait  to  attract  their  starving  men;  relieved  of  all  impedimenta, 
they  could  move  freely  throu^  forests  and  marshes  generally 
considered  impracticable;  and  since  from  the  magnitude  of  front 
covered,  and  the  relatively  small  number  of  troops  available,  the 
allies  could  not  oppose  an  unbroken  front  to  their  raids,  they  could 
swarm  around  the  flanks  of  the  positions  and  thus  compel  their 
evacuation.  This  struggle  to  safeguard  or  turn  the  flanks  of 
positions  led,  as  before  in  Marlborough's  time  and  in  our  own 
day  in  Manchuria  and  South  Africa,  to  a  competition  in 
extension,  and  at  Napoleon's  advent  it  was  common  to  find 
armies  of  20,000  to  30,000  men  fighting  desultory  actions  over  a 
front  of  20  to  30  m.  This  over-extension  gave  him  his  first 
opportunity,  when  the  fire  and  energy  he  threw  into  his  work, 
and  the  reckless  disregard  of  human  life  he  immediately  displasred, 
stamped  him  at  once  as  a  born  leader  of  men,  and  laid  the 
foundation  of  that  confidence  in  his  guidance  on  the  part  of  his 
troops  which  to  the  last  proved  his  truest  talisman  of  victory. 

For  the  details  of  Napoleon's  evolution  the  reader  is  referred 
to  the  articles  French  Revolutionaxy  Wars  and  Napoleonic 
Campaigns,  and  here  it  will  suffice  to  point  out  the  leading 
characteristics  of  those  campaigns.  Having  swept  the  Austrians 
out  of  Sardinia,  he  turned  against  them  in  eastern  Lombardy, 
and  by  a  series  of  outflanking  attacks  threw  them  back  into 
the  Alps,  defeating  all  their  attempts  to  break  out  again  by 
what  is  now  known  as  a  "  series  of  operations  on  interior  lines." 
All  these  were  successful,  not  because  of  the  form  the  operations 
took,  but  because  the  enormous  increment  of  mobility  be  man- 
aged to  impart  to  his  men  deprived  his  adversary  of  all  accepted 
data  by  which  to  time  his  own  combinations^  It  cannot  with 
justice  be  said  that  the  French  won  because  they  fought  harder; 
but  the  rapid  sequence  of  success  confirmed  both  leader  and 
men  in  a  Conviction  of  their  combined  superiority  which  led 
Napoleon  in  1800  to  the  very  brink  of  disaster.  In  1 796  throu^- 
out  he  was  acting  fairly  in  accordance  with  the  teaching  he  had 
imbibed  from  his  studies;  in  x8oo  he  appears  as  if  seeking  to 
determine  how  many  of  the  established  rules  he  could  afford 
to  neglect.  We  find  him  advancing  to  meet  his  adversary 
on  a  widely  extended  front  without  even  exploring  the  country 
to  learn  where  or  in  what  strength  that  adversary  stood.  In 
1805  this  mistake  is  not  repeated;  a  cavalry  screen  covers  his 
advance,  and  his  orders  ate  based  on  the  intelligence  it  transmits. 
But  this  precaution  also  proves  insuffidenL  Cavalry  can  only 
5M,  they  cannot  hM\  and  only  a  combination  of  circumstances 
which  he  could  not  by  any  possibility  have  foreseen  prevents 
his  enemy  from  evading  the  blow  at  the  Ust  moment.  What 
the  position  of  the  French  would  have  been  had  Mack  carried 
out  his  intention  of  leaving  Ulm  and  destroying  all  his  accumu- 
lation of  supplies  (;an  only  be  imagined.  But  contemporary 
evidence  proves  beyond  doubt  that  Napoleon  had  already  tried 
the  endurance  of  his  men  to  the  utmost. 

In  1806  the  mistake  of  sole  reliance  on  a  cavalry  screen  is 
no  longer  repeated.  The  cavalry  now  is  backed  by  a  strong 
advanced  guard,  one  quarter  of  the  whole  army,  following 


behind  it  at  short  distance;  and  the  whole  command  is  now 
diqwsed  in  such  a  manner  that  no  matter  in  what  direction  the 
enemy  may  appear  it  can  concentrate  in  f<»ty-eight  hours  to 
meet  him.  It  is  another  form  of  the  idea,  prominent  in  British 
campaigns  in  the  Sudan,  of  the  advance  in  squares  through  the 
desert  against  a  mobile  enemy,  the  diflerence  being  that 
Napoleon's  great  "bataillon  canfe"  has  the  advantage  of 
mobility  over  its  adversary.  Concentration  within  forty- 
eight  hours,  however,  would  in  itself  be  worse  than  useless 
unless  the  enemy  stood  fast  to  receive  the  intended  shock; 
and  it  was  the  special  object  of  the  strong  advanced  guards  or 
flank  detachments  to  secure  that  he  should  do  so.  Tliis  could 
only  be  attained  by  a  resolute  offensive;  no  mere  feeling  the 
enemy's  position  would  suffice  to  compel  him  to  stand,  and 
might  even  frighten  him  into  retreat.  Hence  the  task  devolving 
upon  the  troops  thus  selected  was  essentially  distinct  from  that 
usually  connected  with  the  idea  of  an  advanced  or  flank  guard, 
and  involved  the  conception  of  purchasing  with  their  lives  and 
by  the  vigour  of  their  action  the  time  necessary  for  the  rest  of 
the  army  to  deliver  a  decisive  blow. 

This  is  the  true  meaning  of  Napoleon's  maxim:  Oh  ne 
mantBuvre  qu^autowr  d*uH  point  fixe^  a  phrase  which  has  been 
much  misunderstood.  The  troops  first  engaged  fix  the  enemy 
by  the  vigour  of  their  attack,  and  thus  constitute  a  pivot  about 
which  the  remainder  can  manoeuvre. 

Hitherto,  however,  the  French  armies  had  been  operating  in 
a  country  in  which  roughly  one  square  mile  of  area  would  feed 
one  thousand  men  for  two  days.  Their  freedom  from  convoys 
and  other  impedimenta  enabled  them  to  sweep  out  an  area 
sufficient  for  their  needs  from  day  to  day.  But  events  now  led 
them  into  a  region  in  which  this  relation  between  the  day's 
march  and  their  subsistence  no  longer  obtained.  The  emperor 
in  fact  had  formed  no  conception  of  the  roadlessness  and  poverty 
of  Poland  and  East  Prussia.  His  men,  no  longer  able  to  pick 
up  their  day's  food  by  a  day's  march,  rapidly  fell  off  in  condition 
and  discipline  (for  short  commons  with  the  French  always  en- 
tailed marauding).  As  men  and  horses  lost  in  condition  the  day's 
march  dwindled  further,  with  the  result  that  heavier  demands 
were  made  on  the  supply  columns;  and  these  being  improvised 
and  entrusted  to  an  untrained  personnel,  the  sufferings  of  the 
troops  became  unendurable,  while  the  mobility  of  the  Ftench 
army  sank  below  that  of  the  enemy.  Under  these  conditions 
the  ^stem  of  the  advanced  guard  could  no  longer  be  trusted  to 
work.  Moreover  the  Russians,  though  deficient  in  the  dash 
necessary  to  win  vittories  in  attack,  have  always  taken  longer 
to  defeat  than  any  other  continental  troops,  and  in  the  short 
winter  days  of  the  first  half  of  the  Polish  campaign  the  es4>exor 
had  no  longer  time  to  beat  them  into  dissolution.  The  Russians 
would  fight  all  day  and  retreat  at  night.  As  they  fell  back 
along  their  communications  their  feeding  was  easy.  The 
exhausted  French  could  never  overtake  them,  and  the  emperor 
was  at  length  compelled  to  adopt  an  expectant  attitude.  Not 
before  Friedland  (June  14,  1807),  when  the  days  were  long  and 
the  country  dry  and  everywhere  passable,  did  his  calculations 
of  time  and  ^Htce  prove  realized  and  the  system  justified  by 
the  results. 

When  in  1812  he  again  attempted  to  apply  it  at  Vilna  and 
Smolensk  the  Russians  successfully  repeated  their  tactics  of 
evasion  on  every  occasion,  until,  when  they  had  fallen  back  to 
Borodino,  their  enemy  had  so  far  diminished  that  a  battle  is  a 
selKted  position  promised  reasonable  chances  of  success. 

Meanwhile  a  fresh  development  in  the  tactics  of  the  three 
arms  added  a  new  weapon  to  Napoleon's  armoury,  rendering 
the  application  of  his  system  or  any  variant  of  it  markedly 
more  certain  and  efficacious.  Whilst  the  infantry  which  fought 
under  Napoleon's  eagles  htkd  been  steadily  deteriorating,  owing 
to  the  exorbitant  demands  his  ceaseless  inarching  campaigns 
had  made  upon  them,  the  quality  of  his  enemies  had  been  as 
steadily  improving.  The  growth  of  the  sentiment  of  nationality 
had  rendered  it  possible  to  throw  aside  the  rigidity  and  impedi- 
ments of  the  old  conditions.  There  was  no  longer  any  fear  that 
men  would  desert  if  called  on  to  bivouac  or  if  rations  failed  to 
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come  up  to  the  accepted  standard/  and  the  cssrtitial  points  of 
the  French  inlantiy  tactics  having  been  awmllated  they 
developed  a  relatively  higher  standard  of  endurance  as  measured 
by  time.  Means  had  to  be  discovered  to  ensure  their  destruc- 
tion before  nightfall  gave  them  the  opportunity  of  withdrawal; 
and  the  evolution  of  the  artillery  arm  (see  Axtdxery)  at  last 
gave  Napoleon  the  weapon  he  required  to  realize  the  ideal 
implanted  in  his  mind  by  his.  teacher  du  Teil,  vix.  concetUration 
of  the  destructive  elements  on  the  decisive  point,  which  was 
derived  originally  from  the  analogy  between  the  attack  on  a 
fortress  and  the  conduct  of  a  battle.  A  battle  is  but  an  abbrevi- 
ated siege,  or  a  siege  a  prolonged  battle.  In  the  former  the 
object  is  to  purchase  time  at  the  cost  of  men's  lives,  in  the 
latter  to  economize  men  by  expenditure  of  time;  but  in  both 
the  final  step  is  the  same,  viz.  the  creation  of  a  breach  of  con- 
tinuity in  the  enemy's  defence  through  which  the  assaulting 
columns  can  penetrate  to  the  heart  of  his  position.  Thanks 
to  the  increased  mobility  in  the  field  artillery  and  skill  in 
handling  it  (the  result  of  years  of  experience),  it  was  now  pos- 
sible, once  the  aim  of  the  enemy's  infantry  had  been  unsteadied, 
to  bring  up  masses  of  guns  to  case-shot  range  and  to  breach 
the  living  rampart  of  the  defence;  and  through  the  gap 
thus  created,  infantry  or  cavalry,  or  both  combined,  poured 
to  overwhelm  the  last  reserves  beyond.  This  step  completed 
Napoleon's  means  of  destroying  that  "  independent  will  power  " 
of  his  adversary  which  is  after  all  the  greatest  variable  in  the 
whole  problem  of  war.  His  advanced  guard  engaged  and  fixed 
his  enemy's  attention,  inducing  him  prematurely  to  use  up  his 
reserves,  and  when  the  battle  was  "  ripe, "  to  use  his  own 
expression,  the  great  blow  was  delivered  with  overwhelming 
suddenness  by  the  balance  of  fresh  troops  which  he  had  in  hand. 
But  the  whole  of  his  action  depended  essentially  on  an  exact 
appreciation  of  the  endurance  of  his  own  troops  first  engaged, 
at  the  cost  of  whom  the  reserves  were  saved  up.-  It  was  the 
possession  of  this  method  which  rendered  Napoleon  supreme 
upon  the  battlefield  and  fully  justified  the  reluctance  which  his 
enemies  showed  to  hazard  its  issue;  but  in  the  end  it  also  proved 
the  cause  of  his  downfall,  for  in  his  fruitless  efforts  to  bring  the 
allies  to  action  in  18x3  he  so  completely  wore  out  his  troops  that 
it  became  physically  impossible  for  them  to  meet  his  demands. 

The  campaign  of  1813  deserves  attentive  study,  for  in  it 
Napoleon  was  both  M  his  best  and  worst,  acting  as  strategist 
pure  and  simple,  applying  the  means  at  haiid  to  the  attainment 
of  the  object  in  view  almost  without  a  second  thought  for  the 
diplomatic  relations  which  so  often  hampered  h^  military 
action,  notably  in  18x4.  In  the  famous  "  defensive  campaign  " 
of  the  latter  year,  which  is  usually  held  up  as  a  model  for  imitation, 
he  can  hardly  be  said  to  have  acted  as  a  strategist  at  all,  his 
movements  being  primarily  directed  to  the  destruction  of  the 
personal  relations  existing  between  the  three  allied  monarchs, 
not  to  the  annihilation  of  their  respective  armies,  a  task  for 
which  from  the  first  he  knew  his  resources  to  be  entirely  inade- 
quate. The  Waterloo  campaign  {q.v.)  again  reveals  the  appli- 
cation of  this  system  in  its  most  finish^  form.  That  it  failed 
ultimately  was  due  primarily  to  atmospheric  influences  beyond 
the  emperor's  control,  and  in  the  sea>nd  place  to  the  intro- 
duction of  a  new  tactical  method  by  the  British  army  for 
which  his  previous  experience  had  in  no  way  prepared  him. 

That  after  the  event  Napoleon  should  have  sought  to  justify 
himself  is  further  proof  of  the  essential  duality  of  his  xiature, 
which  only  rose  to  intuitive  genius  in  war  under  the  pressure  of 
visible  and  tangible  realities.  Relaxed  from  excitement,  he 
was  the  creature  of  his  surroundings,  controlled  by  contemporary 
thought  like  everyone  else;  and  it  is  to  failure  to  recognize  this 
duality  in  his  mind  that  all  subsequent  conf\ision  in  strat^cal 
thought  owes  its  origin.  It  was  dear  that  the  career  of  such  a 
genius  could  not  pass  unnoticed  by  military  critics,  hence,  even 
while  it  was  still  In  the  making,  every  student  of  the  xnilitary 
art  felt  compelled  to  pass  judgment  upon  its  incidents  merely  to 
show  that  he  was  abreast  of  the  times.  More  or  less,  each  one 
tried  to  show  that  Napoleon's  victories  were  due  to  the  observance 
of  the  critic's  owp  hobbiei.    These  men,  brought  up  on  the  <Ad 


military  dasaics,  and  unaware  of  the  ceaself  cnnent  of  lodil 
changes  which  was  iwything  around  them,  instxncttvdy  distnted 
facts  to  fit  in  with  their  preocmcdv^  theories..    This  b  alvxri 
inevitable  with  rq^aid  to  contemporary  czitidsm,  since  distaoa  of 
time  is  always  needed  to  bring  facts  down  to  their  true  pci^Mctite. 
It  is  quite  clear  from  his  innumerable  reported  con^eisadaBt, 
and  it  is  quite  natural  when  one  considers  Napoteon's  age,  thai 
in  the  back  ci  his  mind  he  stood  rather  in  awe  of  these  okkr 
and  often  far  more  deeply-read  men.    In  any  case  it  was  <pite 
obvious  to  him  that  his  military  reputation  would  stand  or  bl 
by  their  collective  judgment.    Hence,  as  soon  as  he  had  kisBre. 
he  set  himielf  to  explain  his  exploits  in  terms  which  they  ooUd 
understand.    That  he  would  be  criticized  for  his  frequect  d^ 
parture  from  established  practice  (for  instaxKre,  in  "^■gW*^ 
his  communications,  and  again  and  again  accq>ting  or  fonisf 
on  a  battle  in  situations  in  which  defeat  must  have  spdt  1211a 
ruin)  he  was  well  aware.   Hence  to  stifle  such  criticism  in  adviaoe 
he  went  out  of  his  way  to  accentuate  the  care  be  had  <fevcted 
to  his  communications,  as  in  the  Maren^  campaign,  at  Vb 
at  Austerlitz,  and  again  and  again  in  the  campaigns  of  Wsgraa 
and  of  Dresdeii.    But  the  truth  really  is  that  as  long  as  he 
adhered  to  his  "bataillon  cair^e"  formatioa,  and  thecovDtnr 
in  which  he  was  operating  was  fertile  enough  to  support  his  raes, 
his  communications  mattered  little  to  him.     His  certaisty  ei 
victory,  if  only  the  enemy  could  be  induced  to  stand,  was  so 
great  that  he  coidd  fight  hil  way  through  to  where  his  reia- 
forcements  were  prepared  for  him,  in  whatevo-  directknscited 
him  best.   Whilst  he  admitted,  as  all  must  do,  the  sound  ooica^ 
sense  at  the  bottom  of  all  rules  deduced  from  centuries  of  expes- 
ence,  he  never  raised  them  to  the  digziity  of  inviolable  prindpkv 
as  he  did  the  prindple  of  the  fixed  point  as  a  pivot  for  maneruvres. 
the  case-shot  attack,  and  the  employment  of  the  esont-fs^ 
ginirale.    It  seems  indeed  as  if  these  fundamental  pnndpks 
appeared  to  his  mind  so  self-evident  that  he  assumed  Uwa  is 
common  knowledge  in  every  intelligent  mind,  and  hence  nrrer 
took  the  trouble  to  explain  them  to  his  marshals,  thou^  be  6d 
condescend  to  allude  to  them  when  writing  to  his  brolhtf  Jero^^ 
and  to  Eugene  de  Beauhamais,  with  the  limitatioas  of  w^ose 
minds  he  was  quite  familiar.     Marmont,  Rogniat,  Socdt  a:;^ 
St  Cyr  were  men  for  whose  intellect  he  had  the  hig^iest  esieen 
and  all  wrote  at  length  on  the  subject  of  his  campaigns.  «<t 
not  an  expression  in  their  works,  not  a  manoeuvre  in  thdr 
independent  commands,  can  be  hdd  to  betray  a  knowledge  «i 
what  was  really  the  secret  of  the  empercn-'s  «i«^*«^^    Far 
instance,  by  the  year  18x2  Marmont  may  fairly  be  aasomcd  v> 
have  learnt  all  he  ever  could  learn  from  Napoleon's  ezani{de;  jet 
at  Salamanca  we  find  him   manoeuvring   quite    like   oee  d 
Frederick's  generals.    Napoleon  would  have  attacked  Wcfiag- 
ton  with  a  strong  advanoed-guard,  one-fourth  of  his  ^^'^'-^^^^^ 
at  the  least,  and  whilst  the  latter  was  busied  in  warding  oa  U» 
assailant's  successive  blows  the  emperor  would  have  swung  the 
remainder  round  upon  his  enemies'  flank,  and,  with  a  three-tt- 
one  superiority  at  the  decisive  point,  have  driven  him  ofi  the 
road  back  to   Salamanca.     This  idea    never    C!vcn    entered 
Marmont's  head.   Watching  Wellington  with  a  screen  of  ve<kt:a 
only,  he  set  his  whole  army  in   motion   to   inarch  nozi 
his  flank,  like  Frederick  at  Leuthen.    An  Austrian  array  ia  tat 
old  days  would  usually  stand  to  be  surrounded,  but  Wdfingtc^ 
instead,  set  his  whole  force  in  xnotion,  t.e.  manoeuvred.    Agi^ 
in  18x3  (just  after  frequent  conversations  with  the  csapcrw. 
in  one  of  which  the  latter  stated  his  opixuon  that  war  was  & 
"  sdence  "  like  any  other,  and  that  some  day  he  would  wr.ie  1 
book  out  of  which  any  one  could  learn  it),  Marmont.  in  ooasDase 
of  the  VI.  corps,  found  himself  exposed  to  the  Sileaian  arcj 
under  Bliicher,  and  immediatdy  took  up  a  defensi\'«  posx:»e. 
which  he  occupied  by  two  lines  of  brigades  deployed  in  Eae  aad 
^chdoned  from  left  to  rij^t.    No  one  who  had  entered  into  the 
spirit  of  the  emperor's  method  could  have  adopted  sock  a 
formatioiL    Instancfs  of  a  similar  nature  mi^t  be  mnliipbed. 
and  their  multiplidty  need  surprise  no  one  who  has  stsdied  cbc 
psychology  of  action  taken  under  drcum^aaces  of  ictesse 
exdtement  or  imminent  danger.    Most  of  uft  haom  roks  ^ 
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onduct  in  all  kinds  of  emeisendes,  but  how  often  afterwards 
ould  anyone  describe  with  accuraqr  the  mental  process  by 
rhich  his  action  in  such  crises  was  dictated?  Probably  never. 
Qtuitively  the  mind  recognizes  the  right  course  and  fixes  upon 
:,  and  with  the  cessation  of  the  emeigency  finds  it  impossible 
J  recaU  the  order  in  which  the  facts  presented  themselves  to 
is  consciousness.  In  war  these  emeigendes  are  constantly 
rising,  so  that  by  degrees  the  recollection  of  them  becomes 
lurred,  and  the  chief  actor's  presentation  of  them  is  often  the 
:ast  trustworthy  testimony  we  possess.  The  act  q)eaks  for 
.self.  But  where  himdreds  of  thousands  of  acts  are  crowded 
ito  the  short  compass  of  a  campaign,  a  true  view  of  their  whole 
an  only  be  obtained  when  all  have  become  accessible  and  time 
mancipates  criticism  from  partiality.  But  nations  cannot  afford 
9  wait  until  lapse  of  time  renders  it  safe  to  publish  all  diplomatic 
nd  other  secrets;  and  many  were  ready  to  attempt  the  solution 
f  the  problems  of  Napoleon's  career. 
The  most  prominent  were  Jomini  {q.  v.),  speaking  for  the 
'rendi  army,  and  GauseWitz  (g.v.),  for  the  Prussian.  The  former, 
native  of  Switzerland,  had  attracted  the  attention  of  Napoleon 
y  the  insight  his  criticisms  revealed,  and  had  been  attached  by 
im  to  the  staff,  where  he  served  under  Ney  almost  continuously 
rem  1806  to  18x3.   In  the  latter  year  there  is  no  doubt  that  he 
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[id  valuable  service  in  the  operations  culminating  with  the 
tattle  of  Bautzen;  but,  receiving  no  adequate  recognition  for 
hem,  he  deserted  to  the  allies,  and  was  attached  by  the  emperor 
Alexander,  where  again  he  rendered  conspicuous  service,  notably 
t  Leipzig;  but  his  desertion  caused  him  to  be  viewed  with  su<± 
nark^  disfavour  by  all  honourable  men  that  he  speedily  sank 
ato  social  oblivion,  althou^  he  remained  in  the  Russian  service 
ntil  his  death  in  1869.  Nevertheless,  though  he  had  deserted 
is  cause,  he  still  retained  unbounded  admiration  for  the  genius 
f  his  great  master,  whose  reputation  certainly  does  not  suffer 
t  his  hands,  except  for  the  excess  of  adulation  and  bombast 
dth  which  his  historical  writings  are  disfigured.  But  his  social 
K>lation  cut  him  off  from  authentic  eyewitness  sources,  and  he 
ras  by  nature  an  inventor  of  ^stems.  The  secret  of  Napoleon's 
access  he  found  in  the  system  of  "  interior  lines  " — a  phrase  he 
avented  to  designate  a  method  which  was  almost  as  old  as  war 
laelf ;  and  from  this  system  he  deduced  its  opposite,  "  exterior 
ines,  "  and  a  whole  sequence  of  others,  which  in  Uie  end  aU 
eaolve  themselves  into  the  same  idea.  A  diagram  will  make 
be  matter  clearer  than  many  words.  If  an  army  A  stands  in  a 


central  position  relatively  to  two  other  armies  B,  C,  converging 
upon  it,  then,  if  it  moves  against  each  in  succession  and  beats 
them  both,  it  is  said  to  act  on  "  interior  lines  ";  whilst  B  and  C 
act  on  "  exterior  lines.  "  What  it  is  said  to  do  when  at  the  first 
shock  B  beats  it  out  of  existence  the  books  fail  to  inform  us. 
From  this  theorem  are  deduced  in  succession  the  advantagej 
and  disadvantages  of  salient  and  re-entering  angles,  &c.,  with 
which,  as  a  rule,  military  historians  so  freely  befog  their  pages. 

Since  the  dbject  of  all  strategy  is  to  bring  the  greatest  possible 
force  to  bear  against  the  decisive  point,  it  is  obvious  to  ask  why 
armies  should  not  always  be  concentrated,  and  why  th^  should 
ever  divide.  The  answer  is  that  a  given  district  and  a  single 
road  will  only  subsist  a  certain  number  of  men,  a  number  which  in 
practice  is  found  to  be  about  60,000  with  their  requisite  guns  and 
train.  Hence  an  army,  say  of  120,000  men,  not  only  cannot  sub- 
sist on  a  single  line  or  road,  but  when  divided  into  two  equal  parts, 
and  separated  only  by  a  short  day's  march,  is  r«dly  more  ready 
for  instant  action  than  an  army  of  90,000.  on  one  road.  Separa- 
tion, therefore,  when  large  numbers  are  in  question,  is  a  necessity 
of  existence,  not  a  matter  of  free  choice;  but  when  it  is  thus 
forced  upon  a  commander  he  regulates  the  rate  of  his  march  so 
that  his  separate  columns  cannot  be  attacked  singly  before  the 
heads  of  both  are  within  supporting  distance  of  one  another; 
the  jaws  of  the  crackers  then  close  on  the  nut,  and  unless  the  nut 
proves  harder  than  the  crackers  the  nut  is  crushed.  But  this 
calculation  reposes  on  an  accurate  knowledge  of  the  marching 
powers  of  the  adversary,  and  it  was  in  this  that  Napoleon's 
enemies  failed.  Accustomed  only  to  their  own  deliberate  methods, 
they  were  quite  unable  to  imagine  Napoleon's  li^tning-like 
rapidity.  Marching  twenty-five  miles  in  a  day,  his  whole  army 
would  hurl  itself  on  one  of  the  columns  whilst  the  other  was  stiU 
too  far  off  to  come  to  its  aid,  or  if  they  had  already  approached 
so  close  that  mutual  co-operation  was  imminent,  he  would  send  a 
detachment  against  one  to  purchase  time  by  the  sacrifice  of  its 
men's  lives,  and  would  then  strike  at  the  other  with  the  bulk  of 
his  forces  united.  How  the  detachment  executed  its  task  depended 
chiefly  on  the  nature  of  the  ground.  It  mij^t  fight  a  series  of 
rear-guard  actions  if  a  succ^on  of  readily  defensible  sections 
favoured  such  action,  or  it  might  conceal  its  weakness  and  impose 
caution  and  respect  on  its  opponent  by  the  vigour  of  its  attiiks;- 
for  that  there  coufd  be  no  rule,  and  circumstances  alone  could 
decide.  In  this  form  Napoleon  won  most  of  his  earlier  successes, 
but  a  little  reflection  will  show  that  the  method  depended 
essentially  upon  his  superior  mobility  and  the  willingness  of 
his  enemy  to  fight  or  the  reverse.  In  time  this  dawned  upon 
his  opponents  also,  and  when  in  18x3  around  Dresden  he 
tried  to  put  this  plan  into  force  the  allied  column  immediately 
threatened  retreated  before  him,  whilst  the  other  continued  its 
advance,  thus  compelling  him  to  return  to  succour  his  retaining 
detachment,  which,  of  course,  could  not  struggle  on  indefinitely 
against  a  marked  superiority  of  numbers.  He  himself  confessed 
during  the  September  days  in  Dresden  that  this  jeu  de  va-et- 
vientf  as  he  described  it,  had  completely  broken  down  his  army. 
If,  on  the  other  hand,  the  commander  of  the  central  army  under- 
estimates his  opponent's  marching  powers  its  doom  is  sealed, 
for  both  hk  flanks  are  turned  in  advance  and  he  comes  under 
a  concentrated  fire  to  which  it  can  only  oppose  a  divergent 
one.  This  difference  is  more  marked  now  than  formeriy;  and 
stated  in  its  extreme  form,  for  rifle  fire  only,  it  really  means 
that  evexy  bullet  fired  from  the  circumference  stands  a  tenfold 
better  chance  of  hitting  something  vulnerable  than  those  directed 
from  the  centre  towards  the  circumference.  The  only  salvation' 
for  an  army  thus  threatened  is  to  move  by  a  lateral  march  out- 
side the  jaws  of  the  crackers,  and  fall  on  one  limb  only,  when, 
if  it  is  tactically  formidable,  it  stands  a  good  chance  of  over- 
whelming the  force  immediately-  opposed  to  it  before  the  others 
can  arrive.  For  instance^  at  KOniggrfttz,  if  the  Austrian  main 
army,  pivoting  on  the  fixed  point  made  by  their  and  and  4th 
corps  engaged  with  Prince  Frederick  Charleses  army,  bad 
swung  round  the  i^maining  six  corps  upon  that  of  the  crown 
prince  by  a  short  march  of  from  six  to  eight  miles,  the  Elbe 
army  would  have  struck  a  blow  in  the  air,  and  the  situation 
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would  have  been  rescued  in  spite  of  the  slowness  and  indedsion 
of  previous  movements.  An  army  standing  on  interior 
lines,  therefore,  occupies  a  position  of  advantage  or  the  reverse 
according  to  the  skill  of  its  leader  and  its  own  inherent 
fighting  capacity,  and  this  whether  its  position  arises  from  opera- 
tions during  the  actual  course  of  hostilities,  or  from  circum- 
stances already  pre-existent  in  peace  time,  as  for  instance,  the 
configuration  of  fix)ntiers.  The  phrase,  therefore,  "  the  use  of 
interior  lines,  "  though  convenient  to  those  who  are  thoroughly 
agreed  as  to  its  limitations,  of  itself  explains  nothing,  and  is  a 
pitfall  for  the  inexperienced. 

A,  however,  in  moving  as  suggested  against  his  enemy's 
outer  flank,  exposes  at  the  same  time  his  own  communications 
with  any  place  lying  directly  behind  his  point  of  departure. 
If  his  army  suffers  only  from  slowness,  but  is  really  superior  in 
fighting  power,  this  risk  may  be  UghUy  taken — victory  settles 
all  things.    In  proportion,  however,  as  the  result  of  collision  is 


doubtful,  alternative  lines  of  retreat  or  supply  will  be  advan- 
tageous. Hence  a  broad,  if  possible  a  concave  or*  re- 
entering, base  or  starting-line  is  of  great'  importance,  and, 
since  as  an  invader  penetrates  into  his  enemy's  country  his  base 
becomes  salient,  whilst  that  of  the  defender  becomes  re-entrant, 
we  have  here  a  compensating  arrangement  which,  under  given 
conditions  of  country,  equipment  and  the  like,  fixes  the  sti^ng 
radius  of  an  aggressor  precisely  as  was  the  case  in  former  times. 
The  case  of  the  French  invasion  of  Russia  in  i8x3  is  an  illus- 
tration. The  Russian  base  at  any  moment  may  be  considered 
as  formed  by  lines  traced  just  outside  the  striking  radius  of 
small  bands  of  French  marauders;  the  French  base  as  including 
all  the  territory  in  their  occupation,  for  within  that  area  they 
were  free  to  fortify  or  protect  any  accumulations  of  Stores  and 
supplies  they  chose  to  make.  By  the  time  the  French  reached 
Moscow  the  Russians  could  afford  to  attack  them  from  any 
direction,  for,  whatever  happened,  retreat  into  their  own 
undevastated  country  was  always  optn.  The  South  African 
war  affords  a  modern  example  of  the  same  thing. 

These  ideas  are,  after  all,  elementary,  and  readily  grasped 
even  by  the  average  intellect,  though  many  volumes  have  been 
devoted  to  proving  them,  and  yet  they  are  all  that  Jomini  and 
his  followers  have  to  offer  us — a  fact  that  both  explains  and 
justifies  the  contempt  with  which  military  study  was  so  long 
regarded  by  practical  soldiers  in  England. 

Clausewitz,  however,  approached  his  subject  from  a  higher 
standpoint.  Gifted  with  a  mind  of  exceptional  power,  which 
be  had  trained  to  the  utmost  in  the  school  of  German  philosophy, 
and  having  seen  war  from  the  beaten  side,  he  knew  well  that 
somethins  more  than  phrase-making  was  needed  to  force  a 
great  nation  to  the  final  abnegation  of  its  independent  will. 
He  stood  throughout  in  the  closest  connexion  with  the  direaing 


wiDs  which  guided  the' Gennan  nation  to'adiieve  the  fiail 
downfall  of  Nt^leon;  and  he  knew  that  these  men  were  odtiier 
bunkers  nor  fools,  but  men  whose  experience  wcO  cpiirkd 
them  to  the  authority  they  exercised.  Hence  he  reasoeed 
Ahat  the  catastrophes  they  had  shared  in  conunon  needed 
deeper  analysis  than  they  had  as  yet  received.  Fix3t  of  aS  be 
sought  a  satisfactory  definition  of  what  war  really  meast, 
and  he  found  the  closest  analogy  to  it  in  the  "  nnresmcied 
competition  of  the  business  world.  "  Had  be  written  ia  modoa 
times  he  would  doubtless  have  cast  it  in  the  Darwinian  mcKid, 
viz.  "  war  is  the  struggle  for  existence  transferred  to  the  natka^ 
plane, "  and  this  is  a  far  more  important  contribution  to  socxiiofx 
and  the  welfare  of  humanity,  and  will  certainly  exercise  naxi 
greater  influence  on  the  evolution  of  the  nations  (oo  which,  afur 
all,  the  fate  of  the  individual  depends)  than  afl  the  works  d 
Darwin  and  Herbert  Spencer  combined.  This  transference 
of  the  questionr  to  the  national  plane  is  in  fact  their  verj 
antithesis,  for  whereas  the  survivd  of  the  fittest  threatens  the 
stability  of  society  on  the  prindi^  of  the  Kilkmny  cats,  the 
survival  of  the  race  necessitates  its  coherence.  Next,  Oause- 
wita  analysed  his  subject  into  its  constituent  lactosa.  In  tks 
process  he  investigates  all  the  theories  <tf  bases  and  geometrkal 
relations,  only. to  discard  than  as  quite  inadrqiiate  aolotiaGS  of 
war's  many  phenomena;  and  finally,  as  between  equally  axised 
opponents,  he  shows  that  essentially  success  in  war  depeods  <m 
the  moral  factors  only.  First  is  "  courage  "  in  all  iu  forzu, 
from  its  lowest  manifestation  in  the  excitement  of  a  diarge,  td 
its  highest  in  the  fearless  acceptance  of  supreme  reponsibiliiy  is, 
face  of  the  most  imminent  personal  danger.  Kext  aaaa 
"  duty," .  again  in  its  widest  sense,  from  the  uncomplaiakg 
endurance  of  the  humblest  musketeer  in  the  ranks,  to  the  readi- 
ness of  the  whole  nation  to  submit  to  the  ^anifirr  cf ,  and  ike 
restraint  on,  personal  liberty  that  readiness  lor  war  esta^ 
This  "  readiness, "  moreover,  he  shows  to  be  cardinal  (for  aatjoas 
with  land  frontiers),  for  indubitably,  under  the  conditioia  tbea 
prevailing,  the  surest  guarantee  of  victory  in  the  field  was  ike 
concentration  of  4every  man,  horse  and  gun  in  the  shortest  tiae 
on  the  decisive  point.  Thus  only  could  the  advantages  d 
greater  wealth,  larger  population  and  so  forth  be  neotrahzed; 
and  the  growth  of  modem  means  of  communicaticm,  raSwayi, 
telegraphs,  &c,  have  only  confirmed  his  position.  It  has  beta 
the  gradual  appreciation  of  portions  of  Oausewitx's  tcadrir^ 
enforced  by  the  drastic  lessons  of  1866  and  1870^  which  has 
turned  all  Europe  into  an  armed  camp,  and  this  &ct  rassi, 
for  generations,  stultify  all  ideas  of  European  disanBamcaL 
For  since  everything  depends  on  instantai^oas  readiness  kt 
action,  it  is  absurd  to  expect  that  any  nation  wffl  vohmtaiihf 
consent  to  throw  away  the  advantages  these  sacrifices  have 
obtained  by  agreeing  to  delay  at  the  very  moment  wfaea  ia 
exist^ce  is  most  gravely  threatened.  An  unready  nation  he 
obviously  everything  to  gain  from  delay. 

All  this  portion  of  Clausewitz's  work  is  fundamental,  and  ae 
changes  in  armament  or  other  conditions  can  evtx  affect  m 
it  applies  as  much  to  land  as  to  sea  power,  and  easentiaDy  «as 
the  doctrine  of  Nelson  and  St  Vincent.  Indeed,  at  sea  Kefaoa 
was  in  advance  of  Napoleon,  for  he  quite  understood  the  adraa- 
tage  to  be  gained  in  paralysing  the  independent  wiH-pover  d 
his  opponent  by  a  vigorous  attack,  and  was  willing  to  stake  bs 
existence  upon  this  principle,  notwithstanding  the  rnfisitdr 
more  uncertain  dements  of  wind  and  weather  whidi  ooodit)oc»d 
hisr  movements.  But  the  rest  of  Qausewita's  teadiing  b  tao 
deeply  coloured  by  his  personal  experiences,  and  he  sxood  h 
too  dose  a  relation  to  the  events  of  his  time  to  be  able  to  foes 
the  details  of  the  whole  subject.  Although  he  was  the  firs:  u 
seize  the  meaning  of  Napoleon's  case-shot  attack  (the  descT?- 
tion  occurs  for  the  first  time  in  his  Ccmpaign  ef  iSis),  be  6d 
not  realise  how  this  might  be  applied  to  the  destractSon  of  wte 
he  himself  formulated  as  the  most  serious  of  all  the  axuj 
indeterminate  factors  with  which  a  conmuuKler  is  called  vpts 
to  deal,  viz.  "the  independent  will-power  of  his  cppoceai.'^ 
He  saw  clearly  enough  that  time  and  space  were  the  uaAtx\r-2f 
conditions  of  all  strategical  calculation,  and  that  time  cooki  be 
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bonght  at  the  cost  of  men's  lives;  but  he  did  not  take  the  next 
step  forward  and  show  how  these  calculations  must  inevitably 
be  upset  if  the  eoemy  possessed  the  power  of  destroying  men 
faster  than  experience  led  one  to  expect.  He  formulates  from 
his  experience  that  a  force  of  the  magnitude  oi  a  divuion,  say 
10,000  men,  can  hold  an  overpowering  enemy  at  bay  for  about 
six  hours,  and  an  army  corps  can  hardly  be  destroyed  in  less 
than  a  day;  on  these  data  he  bases  his  estimates  of  the  marching 
area  which  an  army  may  safely  cover.  But  what  if  a  new  and 
unexpected  method  of  applying  "  the  means  at  hand  to  the 
atuinment  of  the  object  in  view  "  suddenly  wipes  out  the  divi- 
sion in  two  hours,  or  the  army  corps  in  six?  In  that  case,  surely, 
the  independent  will-power  of  the  adversary  would  receive  a 
most  unwelcome  check.  Nor  did  he  ever  deariy  formulate  as 
a  principle  the  importance  of  mobility.  Every  one  of  course 
has  in  a  general  way  understood  the  advantages  of  "getting 
there  first,"  and  aU  of  us  have  for  years  been  familiar  with  the 
importance  which  Napoleon  attached  to  rapid  marching.  But 
the  tendency  has  always  been  to  consider  the  rate  of  marching 
in  itself  as  an  invariable  factor,  and  to  calculate  every  operation 
or  disposition  from  the  time  a  column  normally  takes  to  deploy 
into  position  from  a  road  or  defile.  But  no  systematic  attempt 
to  determine  the  advantages  which  might  on  occasion  be  obtained 
by  sacrificing  comfort  and  convenience  to  the  acceleration  of 
a  march  has  ever  been  undertaken.  Yet  Napoleon  saw  and 
appreciated  the  point,  and  it  must  remain  a  riddle  for  all  time 
how  such  a  mind  as  Gausewitz'sj  which  again  and  again  had  seen 
at  first  hand  the  consequences  which  fdlowed  from  Napoleon's 
marche  de  manenart — guns  and  trains  upon  the  roads,  infantry 
and  cavalry  moving  in  mass  across  country — could  have  failed 
to  place  on  record  the  enormous  advantages  which  might  follow 
its  adoption.  The  book  as  it  stood,  however,  became  the  bible 
of  the  Prussian  army,  and  its  comptrehension  is  an  indispensable 
preliminary  to  all  useful  study  of  contemporary  practice  in  war. 
Moltke's  mind,  and  that  of  his  whole  generation,  was  formed 
upon  it.  To  its  strength  the  Germans  owed  all  their  successes, 
and  to  its  weaknesses  certain  grave  errors  that  were  almost 
disasters. 

Meanwhile  the  progress  of  invention  suddenly  destroyed  the 
governing  condition  of  all  previous  experience.  The  Napoleonic 
strategy,  as  we  have  shown,  depended  primarily  on  the  certainty 
of  decision  conferred  on  him  by  his  "  case-shot  attack  ";  but 
the  introduction  of  the  long-range  infantry  rifle  (muzzle-loader) 
rendered  it  practically  impossible  to  bring  the  masses  of  artillery 
to  the  dose  ranges  required  by  the  Napoleonic  method.  In 
the  1859  campaign  (see  Italian  Wars)  between  France  and 
Austria  both  sides  were  handled  with  such  a  general  absence 
of  intelligence,  and  the  marksmanship  of  the  Austrians  in 
particular  was  so  very  inferior,  that  neither  side  derived  advan- 
tage  from  the  change.  But  when,  in  1861-65  (see  American 
Civil  Was),  the  theatre  of  interest  was  transferred  across  the 
Atlantic,  the  other  causes  united  to  give  it  immense  importance. 
America  in  the  sixties  was  almost  as  roadless  as  East  Prussia 
and  Silesia  in  Frederick  the  Great's  time,  and  its  forests,  rivers 
and  marshes  were  far  more  impenetrable.  Both  the  Southern 
and  Northern  armies,  moreover,  were  entirely  new  to  their 
work,  and  consequently  their  operations  became  exceedingly 
slow.  As  far  as  the  generals  and  staff  had  studied  war  at  all 
they  had  been  brought  up  to  the  Napoleonic  tradition  as  handed 
down  by  Jomini  and  his  school;  and  failing  as  a  body  to 
appreciate  the  intimate  interdependence  of  the  three  arms,  they 
believed  that  a  resolute  crowding  on  of  masses  (whether  in  line 
or  column  does  not  signify)  upon  the  decisive  point  must  suffice 
to  overrun  all  opposition.  But  the  slowness  of  operations  gave 
time  for  entrendiments,  and  consequently  scope  for  the  powers 
of  the  new  rifle.  Whereas  against  the  old  musket  one  rush 
sufficed  to  cover  the  danger  zone,  the  rifle  ^dened  this  zone 
about  threefold,  so  that  human  lungs  and  limbs  could  no  longer 
accomplish  the  distance  without  pauses,  during  which  pauses, 
since  guns  could  no  longer  assbt  effectively,  the  attacking 
infantry  had  to  protect  itself  by  its  own  fire,  standing  in  the 
open  within  point-blank  range  of  the  rifles  of  the  cool,  skilful 


and  wdl-oovered  defenders.  Thus  when  similar  experiences 
had  established  uniformity  of  practice  in  the  two  contending 
forces  the  result  was  a  deadlock,  which  was  ended  only  by 
enormous  numerical  superiority  and  the  "  policy  of  attrition." 
The  lesson,  however,  passed  unnoticed  in  Europe  except  in  so 
far  as  popular  attention  was  caught  by  the  deadliness  of  the 
rifle  fire,  which  was  attributed,  not  as  it  should  have  been  to  the 
peculiar  conditions  under  which  it  wfls  employed,  but  to  the 
nature  of  the  weapon  itself;  and  from  this  condusion  it  was  a 
short  step  to  the  inference  that  the  breech-loader,  firing  five 
rounds  to  one  of  the  muzzle-loader,  must  prove  a  terrible  instru- 
ment of  destruction.  Actually  this  inference  has  hampered 
strategic  progress  ever  since. 

The  campaigns  of  x866  in  Bohemia,  and  of  1870  in  France, 
furnish  positive  proof  that  Clausewitz  had  not  ai^redated  the 
Napoleonic  teaching  to  its  fuU  extent,  for  though  the  conditions 
again  and  again  were  ideal  for  its  application,  no  trace  of  his 
fundamental  piindple  is  distinguishable  in  Moltke's  orders.  In 
the  former  it  would  seem  from  the  maps  that  the  Austrians 
actually  possessed  the  form,  though  they  had  forgotten  the 
spirit,  as  the  detached  group  in  Bohemia  (see  Seven  Weeks' 
War)  mij^t  well  be  considered  as  an  avant-garde  gitUrak^  and 
on  the  three  days  preceding  KSniggrttz,  the  distribution  of  the 
Austrian  main  army  was  such  that  the  application  of  Napoleon's 
method  must  have  followed  had  the  idea  been  present.  That 
Moltke  himself  never  contemfUated  its  emplo3rment  is  suffidently 
evident  from  his  unfulfilled  plan  of  the  2nd  of  July,  noon, 
wherein  the  whole  Prussian  army  was  to  march  across  the  front 
of  the  Austrians  in  position,  predsdy  as  Frederick  had  done 
with  disastrous  results  at  Kolin  a  century  before. 

No  campaign,  however,  demonstrates  in  more  striking  manner 
the  fatal  consequences  of  ignoring  Napoleon's  saying.  On  ne 
manauare  qu*aut<nir  d'une  pointe  fixe  than  1870.  Here  was 
an  army  enormously  superior  in  numbers  and  organization, 
disposing  of  an  admirable  cavalry  and  far  superior  artillery, 
repeatedly  on  the  edge  of  disaster,  not  because  of  the  superior 
cunning  of  their  adversary,  but  simply  because  the  mind  of  a 
reasonable  man  proved  quite  incapable  of  concaving  the 
blunders  that  his  adversary  pexi)etratcd.  Moltke  always  placed 
himself  in  his  enemy's  position  and  dedded  on  what  would  be 
the  rational  couite  for  him  to  pursue.  He  gave  him  the  recog- 
nized three  courses,  but  it  happened  that  it  was  always  the  fourth 
(the  unexpected,  because  from  Moltke's  standpoint  so  hopdessly 
irrational)  that  he  took.  The  situations  of  the  8th,  i  xth  and  z6th 
of  August  are  all  instances  in  point.  On  the  last  of  these  dates 
(see  Franco-German  War)  the  Ftench  commander-in-chief 
by  merdy  standing  still  through  irresolution  found  himself 
in  a  situation  promising  certain  victory.  It  is  true  that  he  took 
no  advantage  of  it,  and  nothing  can  detract  from  the  magnifi- 
cent resolution  of  von  Alvensleben,  commander  of  the  III.  Corps, 
and  the  gallantry  with  which  his  troops  and  his  comrades  sup- 
ported him.  But,  equally,  nothing  can  alter  the  fact  that  in 
spite  of  all  Bazaine's  mistakes  the  dawn  of  the  X7th  of  August 
found  the  German  headquarters  with  only  the  dibris  of  two 
corps  on  the  ground  face  to  face  with  the  whole  French  army, 
of  which  only  one-third  had  been  seriously  engaged. 

Sedan  nearly  ended  in  the  same  way.  llie  Germans  had,  with 
their  cavalry,  fixed  to  a  man  the  predse  position  of  thdr  enemy, 
but  no  troops  were  told  off  to  hold  them,  and  all  throughout  the 
afternoon  of  the  31st  and  morning  of  the  zst  the  French  army 
was  free  to  issue  from  the  bridge-head  of  Torcy  on  a  broad  front 
in  masse  de  manmofre  and  separate  the  wings  of  the  Prussian 
army.  Judg^  by  the  way  they  actually  fought  in  the  hopdeas 
position  in  wMch  they  dected  to  remain,  thdr  prospects  of 
success  in  the  suggestnl  manoeuvre  were  not  small.  After  the 
war  it  was  easy  and  natural  to  place  the  blame  for  the  situations 
in  the  early  days  on  the  shoulders  of  the  German  cavalry,  but 
closer  study  of  the  facts  has  shown  that  in  spite  of  all  their 
shortcomings  this  arm  did  not  deserve  it,  for  they  actually  found 
the  enemy  and  reported  his  positions,  while  nothing  could  be 
urged  against  them  in  respect  to  Sedan,  for  by  that  time  they 
had  esublished  a  rdiative. superiority  over  thdr  enemy  whidi 
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was  absolutely  crushing.  The  truth  is  that  the  Prussian  staff 
had  not  realized  that  cavalry  reports  alone,  even  if  they  arrive 
in  time  (which  in  fact  very  few  ever  did),  do  not  afford  a 
sufficient  foundation  on  which  to  base  a  manccuvre.  If  cavalry, 
three  days'  march  in  advance,  report  the  presence  of  an  enemy 
at  a  given  spot,  the  fact  affords  no  certain  indication  of  where 
they  may  be  even  on.  the  following  day.  It  is  not  enough  to 
find  an  enemy,  he  must  also  be  fixed  and  held  so  that  he 
cannot  move;  and  the  three  arms,  cavalry,  artillery  and  infantry, 
form  the  most  efficient  combination  for  economically  securing 
this  end. 

Twenty  years  at  least  elapsed  before  fresh  light  came;  and  then 
it  came  from  France,  not  from  Germany.  No  one  qm  accuse 
the  Germans  of  a  tendency  to  sleep  on  their  laurds;  on  the 
contrary,  no  army  in  history  ever  set  itself  to  work  with  greater 
seal  and  industry  to  profit  by  the  lessons  of  its  campaigns. 
But  it  is  not  in  the  ranks  of  the  successful  that  the  defects  of 
the  military  machine  are  most  surely  revealed.  Moreover, 
they  were  dazzled  by  the  very  brilliance  of  their  victories,  and 
gratitude  to  their  leaders  made  them  blind  to  those  leaders'  faults. 
The  French  started  their  reforms  without  these  disadvantages. 
The  younger  officers,  who  had  seen  how  splendidly  the  old 
imperial  army  had  fought,  and  the  spirit  with  which  It  had 
endured  the  misery  brought  upon  it  by  the  ineptitude  of  its 
leaders,  felt  no  desire  to  shield  the  reputation  of  the  latter,  while 
the  bitterness  of  the  cup  they  were  compelled  to  drink  filled 
them  with  the  determination  and  energy  necessary  to  ensure 
regeneration.  They  had  been  beaten  by  the  palpable  neglect  of 
their  own  Napoleonic  traditions,  and  this  fact  added  additional 
sting  to  their  sufferings.  Accordingly  a  number  of  the  most 
zealous  amongst  them  banded  themselves  together  to  ensure 
that  the  reason  for  their  shame  should  no  longer  be  forgotten. 
Presently  these  men  assumed,  by  sheer  weight  of  merit  and 
industry,  the  practical  control  of  the  military  history  section  of 
the  general  staff,  and  here  they  trained  one  another  for  the  posts 
of  instructors  at  the  staff  college  (£cole  de  Guerre),  whence 
ultimately  the  supply  of  future  commanders  would  be  drawn. 
As  a  first  step  in  their  progress  they  ransacked  the  archives  of 
the  War  Office  and  subjected  the  whole  correspondence  of 
Napoleon  to  a  critical  investigation,  exceeding  in  thoroughness 
anything  it  had  as  yet  undergone.  This  correspondence  is  incom- 
plete without  comparison  with  the  actual  reports  on  which  the 
letters  were  based  and  the  executive  orders  issued,  which  hitherto 
had  never  seen  the  light.  From  the  juxtaposition  of  the  two  a 
connected  system  was  by  degrees  evolved.  As  has  been  indi- 
cated above,  Napoleon  never  really  appreciated  the  enormous 
intellectual  gulf  which  separated  him  from  his  marshals.  He 
habitually  treated  them  as  enjoying  his  own  clearness  of  vision 
in  their  work,  and  it  is  only  in  his  letters  to  Jerome  and  Eugene 
(with  whose  limitations  he  was  only  too  well  acquainted,  but 
whom  he  employed  because  their  interests  were  identical  with 
his  own)  that  he  explains  things  in  a  form  which  even  a  child 
might  understand.  From  these  indications  the  whole  web  of 
the  modem  doctrine  of  the  £cole  de  Guerre  was  gradually 
woven,  substantially  in  the  form  in  which  we  have  given  it 
above.  With  this  work  the  names  of  Maillard,  Langlois,  Bonnal, 
Foch,  Colin,  Camon,  Desbridre  and  others  deserve  to  be  for 
ever  associated,  for  they  averted  intellectual  despair  in  the 
nation  and  rendered  it  possible  for  the  best  minds  in  the  country 
to  continue  their  la.bours  for  its  regeneration.  Without  some 
such  basis  hope  would  have  been  impossible  in  face  of  the  ever- 
growing forces  of  their  watchful  antagonist.  As  matters  stand, 
as  long  as  France  can  keep  her  ports  open,  to  commerce 
she  cannot  be  overwhelmed  by  inv^ion,  for  it  is  a  question 
of  time  and  space;  and  with  her  existing  network  of  railway 
communications,  which  favour  her  the  more  the  farther  the 
invaders  penetrate,  the  application  of  this  system  promises 
quite  astounding  possibilities. 

AH  systems,  however,  must  sooner  or  later  be  discovered  by 
the  adversary,  and  require,  moreover,  adaptation  to  their 
surroundings,  which  may  vary  from  the  roadlessness  of  Poland 
in  1807  or  the  United  States  in  1863  to  the  highly  developed 


networks  of  communications  of  all  kinds  exiiticg  nowadays  ia 
western  Europe;  and  in  each,  if  the  war  lasU  long  eaoogh,  a 
deadlock  must  eventually  come  until  some  readaptation  of  exist- 
ing means  is  discovered  which  suffices  to  disturb  this  equilibrieBL 
Wars,  however,  nowadays  are  so  short  that  this  conditioD  ol  dead- 
lock can  rarely  arise.    The  side  which  starts  with  a  pzaooosced 
superiority,  whether  due  to  more  perfect  organization,  better 
tactics  or  the  systematic  training  to  some  secret  snch  as  has  beea 
indicated  above,  will  generally  gain  the  lead  from  the  outset  iad 
^dll  keep  it  until  its  forces  no  longer  suffice  for  the  ajxnuni  of 
work  to  be  done.    Then  we  get  back  to  hard  fighting  pore  and 
simple,  in  which  the  iron  resolution  of  the  commander  viktmatdy 
decides  the  issue  of  events.    But  this  resolution  is  not,  as  ts 
generally  supposed,  a  fix«i  quantity  belongjig  in  equal  maga- 
tude  to  the  leader  at  all  times  and  places,  but,  is  pafaaps  the 
most  variable  quantity  of  all.   A  human  being  can  only  pot  out 
a  certain  quantity  of  nervous  energy  or  wiU-powcr  la  a  ^Tca 
time,  and  of  two  men  of  equal  character  that  one  will  soccsEih 
first  upon  whom  the  necessity  for  rapid  decision  is  most  fre- 
quently enforced.    This  holds  good  of  every  man  throoi^KiQt 
the  whole  army  from  highest  to  lowest.    In  this  ca45e  the  ^  an 
of  the  leader  "  will  undoubtedly  consist  in  adopting  as  his  ooone 
of  action  that  one  which  can  be  consistently  f<dlowed  vithotf 
change  of  mind.   Obviously  his  best  course  will  be  to  seize  the 
initiative  and  keep  it  up  to  the  final  act  on  the  battlefield  iudf. 
The  commander  who  is  caught  in  the  act  of  concentration 
or  accepting  battle  of  his  own  free  choice  cannot  tdl  froa 
one  moment  to  the  other  at  what  point  the  attack  may  coc^ 
or  whether  indeed  it  is  coming  at  all,  and  the  strain  of 
expectancy  is  harder  to  bear  than  that  of  continuoos  actioa, 
and  spreads  also  to  every  rank  in  his  army.  It  has  been  held  tJut 
as  a  consequence  of  the  increase  of  range  and  rap&dity  of  itt 
of  modern  weapons  the  defence  has  gained  so  enoniMNisly  ia 
power  that  a  commander  can  accept  the  risks  of  a  d^esave 
battle  with  a  light  heart.    This,  however,  ignores  the  fact  that 
improved  arms  will  be  found  in  the  hands  of  the  assailant  abo, 
and  every  increment  of  range  and  rapidity  of  fire  renders  it  easki 
to  combine  the  action  of  many  weapons  on  a  single  point. 
Formerly,  when  bullets  barely  travelled,  with  extreme  devaiioe. 
1000  yards,  and  the  total  artillery  train  of  an  army  conM  be 
numbered  in  tens,  not  in  hundreds  as  nowadays,  tactical  sar- 
prise  was  well-nigb  impossible.    Troops  could  always,  either  by 
selection  of  site  or  clearance  around  them,  ensure  that  no  fonu-i- 
able  force  could  assemble  unnoticed  within  range  of  their  poiatkm, 
while  the  round  shot  and  the  common  shell  of  those  days  hsd 
little  power  of  clearing  or  levelling  solid  parapets.    Kovadavs 
such  selection  of  site,  to  say  nothing  of  clearance,  is  impossible 
and  inconceivable,  and  once  the  enemy's  mounted  men  have 
been  compelled  to  clear  the  field  there  is  scarcely  a  limit  to  the 
fire  power  which  may  be  brought  into  position  unnoticed,  and 
thence  directed  on  any  chosen  point  of  the  enemjr's  lines.    Or^ 
has  but  to  take  the  map  of  Waterloo  and  its  surroundings  aad 
consider  how  it  would  have  facilitated  Napoleon's  purpose  had 
it  been  possible  for  him  to  prepare  the  way  for  his  infantry 
attack  by  a  rain  of  modem  shrapnel  and  H.E.  sbdls  directed 
from  jn  balloon  observatory  and  coming  from  every  unseen  pdst 
within  a  radius  of  say  even  5000  yards.    But  Nap<deon  bad 
to  wait  for  several  hours  till  the  ground  was  dry  cnou^  to 
bring  up  even  seventy-two  guns  to  within  effective  case-shts 
range.    Nowadays  he  could  have  switched  on  his  whok  two 
hundred  at  any  moment  after  daybreak,  and  his  balloon  would 
have  told  him  of  the  true  position  of  his  enemy's  reserves.   A 
balloon  on  the  side  of  the  allies  could  have  told  them  no  XDoie 
than  what  they  already  knew,  viz.  that  the  whole  French  anay 
was  in  front  of  them;  and  it  is  far  easier  to  control  and  direct 
fire  by  observation  on  the  relatively  fixed  targets  whicii  the  de* 
fence  necessarily  presents  than  to  do  so  upon  the  rapidly  mo'viag 
ones  afforded  by  an  assailant.    Even  where  concealment  caa 
be  practised  to  the  utmost  by  the  defender,  and  no  balloons  are 
available,  the  power  still  remains  in  the  hands  of  the  assaiUot 
of  making  any  limited  area  he  may  choose  absolutdy  untenable; 
it  is  only  a  question  of  turning  on  guns  enough  for  the  puijMte. 
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But  the  leas  time  the  defender  has  been  allowed  in  which  to 
improve  his  position,  the  more  rapidly  will  a  given  number  of 
suns  achieve  the  required  result;  and  though  we  most  admit 
the  many  difficulties  of  execution  which  prevent  complete  reali- 
zation of  the  ideal  in  practice,  3ret  it  is  clear  that  the  more  closely 
one  can  approximate  to  this  ideal,  the  less  the  demands  which 
ivill  be  made  upon  the  infantry  when  its  turn  comes  to  go  for- 
ward. This  matter  is  of  such  importance  to  the  whole  subject 
that  we  will  put  it  forward  in  another  form.  Let  us  assume  that 
the  shells  on  bursting  create  only  smoke  and  disturb  the  dust, 
delivering  no  man-killing  fragments  at  alL  Still  it  is  dear  that, 
say,  I300  shells  a  minute  bursting  over  a  front  of  some  600 
yards  would  shroud  that  front  so  completely  with  smoke  and 
dust  that  its  occupants  would  be  quite  unable  to  direct  their  aim 
upon  the  approaching  assailants,  and  under  cover  of  this  smoke 
and  dust  doud  the  latter  would  be  free  to  carry  out  what  dis- 
positions they  might  please  with  the  minimum  of  loss.  When 
finally  the  shell  fire  had  to  be  stopped  and  the  smoke  lifted, 
the  two  infantries  would  be  m  presence  of  one  another  under 
conditions  which  have  always  been  held  to  offer  the  maximum 
guarantee  possible  to  the  assailant,  viz.  an  assured  numerical 
superiority  disposed  in  relatively  the  best  positions  for  the  use 
of  their  weapons,  i.e.  their  fire  converging  on  the  point  of  attack. 

From  the  consequent  as$ault  only  entrenchments  and  physi- 
cally insuperable  obstades  (a  deep  ditch  for  example)  or  wire 
entanglements  which  require  machinery  to  tear  away,  can 
save  the  defenders.  But  such  obstacles  require  time  for  thdr 
creation,  hence  the  supreme  importance  of  the  utmost  possible 
mobility.  Now  though  in  practice  every  great  commander 
has  utilized  to  the  utmost  such  mobility  as  he  might  find  in 
his  troops  (and  by  its  use  he  has  often,  in  countries  well  suppli«i 
with  roads,  succeeded  in  rendering  the  erection  of  entrenchments 
practically  impossible,  or  in  forcing  an  entrenched  enemy  to 
come  out  and  fight  in  an  unprepared  position),  yet  no  sdentific 
attempt  has  hitherto  been  made  to  study  the  whole  question  of 
mobility,  notwithstanding  the  fact  that  the  Boer  War  of  1900-03 
proved  its  importance  up  to  the  very  hilt.  The  Boers  were 
wanting  in  every  quality  which  renders  an  enemy  really 
formidable  except  mobility,  but  because  of  that  supreme  qualifi- 
cation and  the  fact  that  the  enormous  area  of  their  country  and 
their  exact  knowledge  of  its  topography  gave  them  every  facility 
to  employ  it  to  the  utmost,  about  nine  times  thdr' numbers  were 
required  to  subdue  them;  and  the  method  ultimately  adopted, 
though  freely  criticized,  was  in  fact  the  only  one  feasible  under 
the  circumstances  to  bring  them  to  a  final  surrender. 

Actually,  all  systems,  the  Napoleonic  as  well  as  the  others, 
can  be  defeated  finally  by  an  excess  of  mobility,  the  exact 
proportion  depending  on  the  topo^phical  nature  of  the  country 
fought  over,  the  roads  available  and  its  extent.  So  great  is  its 
influence  that  it  overrides  all  changes  in  armament  or  in  tactics, 
as  was  shown  in  Manchuria  in  x904'-05,  where  in  spite  of  both 
armies,  or  perhaps  better  because  both  armies  were  trained  on 
western  European  lines,  the  actual  form  which  the  war  assumed 
was  that  of  Marlborough's  times.  It  is  suffident  to  imagine  the 
Japanese  supplied  with  sufficient  pioneer  battalions,  of  the  type 
employed  on  the  Indian  frontier,  and  a  first-rate  transport  corps 
(which  would  have  doubled  thdr  average  rate  of  daily  progress), 
to  see  how  completely  the  situation  would  have  been  altered. 
They  could  have  reached  Mukden  in  half  the  time  actually 
required,  and  would  then  have  possessed  a  numerical  superiority 
sufficient  to  ensure  for  them  a  second  Metz  or  even  a  Sedan.  It 
is  in  this  direction  that  all  great  progress  is  to  be  looked  for,  but 
it  involves  experiment  and  wganization  beyond  the  capacity 
of  any  single  student.  We  may,  however,  indicate  the  general 
outline  such  a  development  would  require.  Primarily  time  is 
chiefly  lost  in  the  hesitation  of  leaders  and  in  the  preparation 
and  drculation  of  orders.  A  dear  apprehension  of  the  powers 
which  modem  weapons  confer  on  the  attack  will  lead  to  the 
elimination  of  the  first,  and  a  higher  intellectual  training  of  the 
whole  army  will  materially  reduce  the  second,  for  the  limit  to 
the  brevity  of  orders  is  fixed  by  the  trained  intelligence  of  the 
recipients.     Napoleon's  marshals  could  move  effectively  in 


response  to  an  order  of  a  couple  of  sentences;  Mack's  generals 
needed  fourteen  sheets  of  foolscap. 

Next  comes  the  rapidity  of  movement  of  the  troops  themselves 
when  on  the  road.  They  cannot  march  for  longer  hours  than 
already  at  times  they  are  called  upon  to  do;  but  by  a  better 
distribution  of  the  weights  carried  between  the  men  and  their 
transport,  they  might  well  cover  much  more  ground  in  the  same 
time.  Here  again  determination  to  take  the  offensive,  and  to 
keep  it,  largely  governs  the  situation.  An  army  determined  to 
attack  needs  no  entrenching  gear,  certainly  not  on  its  men. 
Its  fire  is  its  best  protection,  and  when  as  in  recent  campaigns 
in  Bulgaria  and  the  Far  East  the  need  for  entrenchments  has 
arisen,  that  has  only  occurred  because  the  whole  weapon  of 
attack,  viz.  that  combination  of  the  three  arms  which  we  call 
an  army,  was  not  properly  balanced  m  its  parts  at  those  particular 
moments  so  as  to  enable  it  to  maintain  its  forward  impulse. 
Either,  as  in  Bulgaria,  the  staff  was  not  up  to  its  duties,  or,  as 
in  the  case  of  the  Japanese,  the  artillery  arm  was  too  slow,  or 
was  locally  outclassed  by  the.  artillery  power  of  its  adversary. 
But  in  all  countries,  roadless  ones  in  particular,  the  progress  of 
the  front  is  conditioned  by  the  effidency  of  the  transport  services 
in  rear,  and  only  because  this  branch  of  the  army  has  never 
recdved  all  the  attention  it  deserves  has  it  been  necessary 
to  overload  the  men  and  horses  at  the  front  in  the  preposterous 
manner  which  custom  has  everywhere  sanctioned,  whidi  for  the 
most  part  has  been  inherited  from  the  time  of  Marlborough. 
Over  and  over  agam  in  the  past  two  centuries  men  have  shown 
that  literally  only  muskets  and  ammunition  are  required  to  win 
battles,  and  that  a  great  victory  won  by  rapid  marching  is  by 
far  the  most  economical  use  that  can  be  made  of  human  powers. 
But  again  and  again  the  pendulum  has  swung  back,  and  the 
soldier,  in  order  to  be  prepared  for  emergencies  which  only 
defeat  can  bring  about,  has  been  burdened  down  by  a  weight 
which  has  brought  him  on  the  field  too  late  and  too  weary  to 
win  it,  but  in  ample  time  to  incur  all  the  penalties  of  disaster. 

In  the  future  in  western  Europe  that  army  whose  transport 
service,  based  on  motor  vehicles  and  a  good  road  maintenance 
corps  of  real  working  men,  will  relieve  the  soldier  and  his  horse 
(where  he  has  one)  of  every  ounce  of  superfluous  weight,  indud- 
ing  even  in  that  expression  greatcoats  and  all  rounds  ol  ammuni- 
tion in  excess  of  120  apiece,  and  whose  men  are  uniformly  trained 
to  the  Bersaglieri  march  (7  m.  in  one  hour  or  15  m.  in  three 
consecutive  hours),  will  possess  a  superiority  over  its  adversary 
which  he  will  require  twofold  odds  to  counteract.  The  suggestion 
that  the  ammunition  supply  should  be  limited  may  create  sur- 
prise, but  it  is  a  logical  consequence,  and  precisely  one  of  those 
points  on  which  the  strategist  of  the  future  will  require  a  firm 
conviction.  The  fundamental  fact  on  which  all  tactical  practice 
is  based  is  this,  that  a  relatively  small  loss  suddenly  inflicted 
exercises  a  far  greater  demoralizing  effect  upon  its  redpient 
than  a  much  heavier  punishment  extended  over  a  longer  period. 
First-rate  troops  have  often  broken  back  in  disorder  imder  a 
sudden  hail  of  bullets  which  has  swept  away  not  more  than  2  to 
3%  of  thdr  strength,  whilst  exactly  similar  battalions  in  the 
same  action  have  held  out  all  day  and  remained  an  efficient 
fighting  body  after  even  30%  had  fallen.  But,  armament  being 
equal,  this  sudden  loss  can  only  be  inflicted  by  placing  the  troops 
on  the  field  in  the  best  position  possible,  relatively  to  their 
enemy  to  derive  the  full  benefit  of  their  fire-power;  and  mobility 
is  the  chief  factor  in  attaining  this  end.  The  point  is  most 
clearly  seen  in  the  case  of  the  action  of  a  well-mounted  force 
against  a  slow-moving  convoy;  the  convoy  forms  a  target  which 
men  can  hardly  miss;  the  assailants  are  a  number  of  dots  it  is 
scarcdy  possible  to  hit.  Two  thousand  rounds  per  man  of  the 
escort  would  scarcely  suffice  to  obtain  the  same  results  as  twenty 
rounds  a  man  on  the  side  of  the  assailants.  This  is  a  dear 
illustration  of  the  prindple  involved,  which  should  always  be 
kept  in  mind. 

Lastly  the  student  should  master  the  elementary  prindples 
of  railway  transportation.  The  prepress  since  railways  were 
last  used  in  warfare  in  western  Europe  has  been  so  enormous 
that  the  data  supplied  therefrom  are  entirely  antiquated,  and 
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there  is  no  indication  that  any  general  staff  in  Europe  is  alive  to 
the  possibilities  they  present  in  defence.  As  already  pointed 
out,  the  assailant  cannot  count  on  their  aid  once  he  has  penetrated 
within  the  enemy's  country,  and  the  farther  he  advances  the 
worse  matters  become  for  him.  It  is  enough  to  consider  an 
invading  force  based  on  the  east  coast  of  Yorkshire  with  its  head 
about  Leeds;  the  technical  excellence  of  English  railways  is  so 
great  that  120,000  men  with  all  their  share  of  guns  and  necessary 
equipment  could  be  easily  transferred  say  from  Glasgow  and 
Edinburgh  round  to  Sheffield  in  twenty-four  hours  for  a  flank 
attack.  Even  double  that  number,  from  the  south  of  England 
to  the  north  of  Yorkshire,  could  be  moved  in  the  same  time.  It 
is  not  suggested  that  such  movements  might  be  in  themselves 
desirable,  but  only  that  in  face  of  such  mobility  of  masses,  no 
calculation  of  the  enemy's  movements  would  be  possible. 

In  conclusion,  the  nuin  who  would  fit  himself  for  the  highest 
commands  in  war,  or  even  for  the  criticism  of  those  who  exercise 
them,  must  never  for  one  moment  forget  that  the  momentary 
aplnt  of  the  mass  he  directs  is  the  fundamental  condition  of  the 
success  of  every  movement.  Just  as  there  is  no  movement  so 
simple  that  its  success  may  not  be  jeopardized  by  ill-will  and 
despondency  in  execution,  there  is  hardly  any  limit  to  what 
willing  men  can  achieve,  and  it  has  been  this  power  of  evoking  in 
their  commands  the  spirit  of  blind  trust  and  confidence  that  places 
men  like  Cromwell,  Marlborough,  Frederick  and  Napoleon  almost 
beyond  reproach.  By  the  sida  of  this  power  the  technical 
Icnowledge  and  ingenuity  displaced  in  their  several  undertakings 
appear  quite  trivial;  probably  the  same  ideas  have  occurred  to 
thousands  of  quite  mediocre  men,  but  were  never  put  into 
execution,  because  they  could  not  count  on  the  whole-souled 
devotion  of  their  men  to  execute  them.  Thb  power  is  bom 
in  a  man,  not  acquired,  but  even  those  who  possess  it  in  embryo 
can  increase  and  develop  it  enormously  by  a  systematic  study 
of  the  laws  which  govern  the  action  of  humanity  in  the  mass. 

Ffbm  the  above  we  arrive  at  the  following  definitions  for  the 
terms  roost  genecally  employed  by  writers  on  military  history  and 
strategy. 

Bast. — ^The  point,  or  line  joining  a  series  of  points,  from  whence 
military  operations  originate.  Ultimately  military  operations 
have  their  mception  in  an  area,  i.e.  a  whole  countrv  from  which 
orisanization  draws  men,  arms,  food  and  material  of  all  descriptions, 
forwarding  them  through  a  network  of  communications — roads, 
railways,  canals,  rivers,  &c.,  and  delivering  them  at  'points  as  near 
to  the  proposed  enemy  as  circumstances  render  expedient.  As  an 
army  never  has  too  many  men,  and  normal  civil  transport  is  cheaper 
in  every  way  than  military,  the  tendency  is  always  to  maintain 
the  collection  of  men  and  materials  under  civil  administration 
as  long  as  iXMsible.  Thus  as  an  army  moves  forward,  settling  the 
district  behind  it  as  it  advances,  the  civil  administration  follows 
after  it,  only  ceasing  to  exercise  its  functions  when  these  can  be  no 
longer  carried  out  without  military  protection.  Generally  there 
b  a  xone  in  which  civil  transport  and  supply  exist  side  by  side 
with  military  precautions  greater  or  less,  but  for  all  practical 
purposes  each  column,  whatever  its  strength,  has  its  "  base  "  at 
that  point  where  the  existing  magazines  are  filled  by  civilian  con- 
tractors in  the  ordinary  course  of  trade,  and  with  no  extra  charge 
for  war  risks. 

LtiM  of  CommuHtcaHon. — The  line  of  communication  is  the  great 
main  road,  trunk  railway,  canal  or  river,  or  any  combination  of 
these  means,  for  the  transport  of  stores  leading  from  the  base  to 
the  army  at  the  front.  Along  these  arteries  of  communication 
depots  are  established,  military  authority  commands,  and  every 
arrangement  is  made  that  foresight  can  suggest  to  meet  the  abnormal 
demands  that  a  condition  of  war  naturally  gives  rise  to.  Napoleon 
always  used  the  words  route  de  Varmiet  which  conveyed  perhaps 
a  clearer  idea  of  the  conditions  the  road  or  other  means  of  com- 
munication had  to  comply  with  than  the  current  term.  In  propor- 
tion to  the  numbers  which  have  to  be  supplied  by  this  .line  of 
communication  its  importance  naturally  increases.  Thus  whereas 
in  1870  the  Germans  on  the  Loire  had  a  choice  of  magnificent 
main  roads,  even  of  canals  and  railroads,  and  if  one  were  temporarily 
interrupted  could  switch  off  the  current  of  supply  to  another  without 
great  inconvenience,  the  Russians  in  1904  were  tied  to  a  single 
railway,  any  interruption  of  which  must  have  paralysed  altogether 
their  vast  army  which  ultimately  numbered  400,000  mouths  to 
be  fed.  ^  It  is  clear,  therefore,  that  the  importance  attaching  to  the 
protection  of  the  line  of  communications  must  vary  in  accordance 
with  the  nature  of  the  country  in  which  war  b  carried  on.  the 
state  of  its  communications  of  all  sorts,  the  facility  for  establishing 
new  ones,  and  the  number  of  men  depending  for  subsistence  on  any 
ungle  road,  railway,  river  or  canaL 


Line  of  OperaHons  b  a  term  applied  to  an  iraaginaiy  Sne  <fam 
from  the  centre  of  jsravity  of  the  army  at  the  froot  to  the  coustry 
from  which  it  originates.  Whereas  lines  of  communicalJoo,  beiss 
dependent  on  the  topographical  o>nfonnation  of  the  district  may 
be  highly  circuitous;  the  line  of  operations  »  merriy  a  geceial 
direction  more  convenient  to  keep  in  mind  than  the  mofe  coEiplei 
idea  embodied  in  the  former  word.  Since  practically  all  supply 
flows  to  an  army  along  its  line  or  lines  of  communicatioa.  aad  withou 
them  it  can  only  exbt  for  a  limited  period,  practically  aD  situaiioss 
that  can  arise  in  war  can  be  referred  to  their  possible  oosseqoexts 
in  endangering  more  or  less  either  one's  own  coaununicatxm  or 
those  of  the  enemy.  An  army  b  thus  said  to  *'  form  front  to  a 
flank  "  when  its  communications  run  parallel  to  the  <fiTectk»  it 
assumes  when  facing  the  enemv  (see  diagram^.  It  b  clear  that  a 
case  of  a  defeat  at  or  near  A  the  communications  are  most  tjnv^ 
endangered,  hence  no  commander  voluntarily  assumes  suck  a  poa- 
tion  unless  he  is  absolutely  confident  in  the  power  of  hb  tracfn  te 
beat  the  enemjr  and  by  so  doing  F^ucses  hb  antagonist  in  c^-ea  a 
worse  position  in  case  of  defeat.  This  he  can  only  do  by  pbciag 
himself  more  or  less  astride  hb  adversaries*  communicatians,  vfacs 
the  latter  if  beaten  b  ruined  beyond  retrieval.  Thus  in  the  Mareofo 
campaign,  in  1800,  Napoleon,  in  placing  himself  astride  the  Austriaa 
communications,  was  himself  compelled  to  form  front  to  a  Sask, 
but  this  was  only  possible  because  the  geographical  rdatioo  of  tht 
French  and  Italian  frontiers  enabled  htm  from  the  ootaet  at  tbe 
campaign  to  aim  a  blow  in  the  rear  of  hb  ofi^nents*  actnal  frosL 
Under  modem  conditions  such  situations  m  war  between  i«o 
great  land  powers  can  hardly  arise.  The  preliminary  coacemxatk^ 
of  armies  b  arranged  in  peace  in  such  a  manner  that  both  ansies 
will  always  start  with  their  communications  perpcndicQiarty 
behind  them.  Hence  though  the  advantage  which  can  be  gaieed 
by  defeatii^  an  army  when  forming  front  to  a  flank  b  cqnaBy  great, 
it  cannot  be  attained  except  by  accepting  a  cofrespoodiiig  rok, 
and  the  same  holds  good  if  one  army  places  itself  astride  the  c»- 
munications  of  another,  «.f .  the  Germans  at  Gravdotte.  Bm  «ri<9 
a  land  army  has  to  deal  with  a  great  sea  power  controllisg  the  vast 
mercantile  navies  of  the  present  day,  the  latter  being  free  to  land 
wherever  he  pleases  can  compel  his  adversary  to  fwm  front  to  a 
flank  almost  as  he  pleases.  This  was  the  advantage  Wdfiagtoi 
derived  from  sea  power  in  the  campaign  of  Vittoria  (see  Peviksclai 
War),  and  there  are  many  theatres  of  war  in  which  the  optntioa 
might  be  repeated  nowadays,  for  though  armies  have  grova  tes- 
fold  In  numbiers  the  means  of  carrying  them  with  certainty  and  speed 
have  increased  in  a  yet  greater  ratio.  As  between  land  po^en 
the  question  may  be  complicated  when  the  frontier  b  formed  by 
some  great  natural  obstacle,  a  great  river  or  range  of  noumaim. 
There  can  be  an  almost  infinite  range  of  gradation  between  the  imagb- 
ary  line  marked  across  a  plain  by  boundary  pillars,  and  the  hui 
and  fast  distinction  drawn  between  sea  and  land.  The  advantafc. 
however,  always  lies  on  the  side  of  the  nation  that  posoeTisej  b^ad 
such  barrier  the  better  means  of  lateral  communications.  Th«e 
on  land  can  never  be  so  good  as  the  sot,  but  in  proportion  as  they 
approach  that  ideal  their  possessor  can  transfer  masses  of  men  ia 
complete  security  and  comparative  secrecy,  to  whichever  portioa 
of  the  frontier  may  suit  hb  pui^iose  best. 

Exterior  Lines, — ^When  armies  operate  from  several  bases  bf 
lines  converging  on  an  army  centrally  situated  as  reeards  thesi. 
they  are  said  to  operate  on  exterior  lines,  and  conversely  the  anay 
operating  from  a  centre  against  armies  converi^i^  upon  it  b  said 
to  be  acting  on  "  interior  lines."  The  question  at  the  reiatrve 
superiority  df  the  one  form  or  the  other  has  been  discussed  above 
It  is  only  necessary  to  point  out  here  that  the  quetfioo  apus  is 
one  of  mobility  in  its  widest  sense,  t .e.  the  mobility  resnhing  item 
better  communications  both  of  intell^nce.  orders  and  the  actual 
material  forces  by  which  war  b  made.  Owing  to  the  oooficvrat^ 
of  frontiera,  it  may  be  absolutely  necessary  to  attack  on  exterior 
lines,  but  once  the  convergence  these  imply  has  been  attained, 
and  a  victory  won,  the  advanta^  of  the  form,  which  b  derived  froa 
the  superiority  of  communications  at  the  disposal  oC  the  natka 
acting  from  the  broader  base,  passes  over  to  the  defender,  who 
destroying  all  railways,  &c  in  his  retreat,  coropds  the  assailant. ts 
advance  by  route  marching  only,  whereas  as  he,  the  defendef. 
falls  back  within  hb  own  territoiy,  he  preserves  onimpcdcd  cortid 
over  his  own  railways,  and  can  tnus  transfer  troops  frasn 
of  the  assailant  to  another,  as  the  case  may  require. 

Obstacles. — ^All  obstacles,  whether  formed  bv  rivers, 
forests  or  mountains,  are  of  value  in  strategy  only  in  so  tar  as  tiiej 
delay  the  rapidity  of  communication  by  limiting  the  auxnber 
of  the  available  means  of  transport,  whether  roads  or  razlways.  asd 
whatever  angle  they  may  form  with  the  line  <^  operations  of  tie 
contending  forces  the  advantage  they  oR^er  falb  entirely  to  the  ude 
that  commands  the  exits  of  the  defiles  by  which  they  are  tra-vcned 
on  the  farther  side.  When  neither  side  commands  such  csict 
from  the  outset,  the  advantage  falls  to  the  side  which  can  SfLiiuiw 
late  first  at  the  desired  point  of  passage  a  suflident  fire  stiperiorny 
to  cover  his  subscoucnt  necessary  operations;  in  the  case  of  a 
river,  the  building  of  one  or  several  bridges ;  in  the  case  of  a  raouatab 
ranpe,  the  deployment  of  his  advance-guard.^  In  the  forrocT  case 
there  is  no  particular  reason  why  the  facilities  of  communkatxa 
should  be  greater  on  one  bank  than  the  other.    Ia  the  latter  tkr 
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side  which  has  to  traverse  the  mountains  (marsh  or  forest)  mil 
always  be  at  a  disadvantage  for  the  actual  attack,  but  at  an  ad- 
vantage in  regard  to  the  secrecy  with  which  he  can  fall  upon  the 
point  of  his  own  choice,  and  the  more  secure  his  telegraph  lines, 
the  greater  will  this  advanuge  be.  (r .  N.  M.) 

STRATFORD.  JOHN  DE  (d.  1348),  archbishop  of  Canter- 
bury, was  bom  at  Stratford-on-Avon  and  educated  at  Merton 
College,  Oxford,  afterwards  entering  the  service  of  Edward  II. 
He  served  as  archdeacon  of  Lincoln,  canon  of  York  and  dean  of 
the  court  of  arches  before  1323,  when  he  became  bishop  of 
Winchester,  an  appointment  which  was  made  during  his  visit 
to  Pope  John  XXII.  at  Avignon  and  which  was  very  much 
disliked  by  Edward  II.  In  1327  the  bishop  joined  Queen 
Isabella's  partisans;  he  drew  up  the  six  articles  against  Edward 
II.,  and  was  one  of  those  who  visited  the  captive  king  at  Kenil- 
worth  to  urge  him  to  abdicate  in  favour  of  his  son.  Under 
Edward  III.  he  became  a  member  of  the  royal  council,  but  his 
high  political  importance  dates  from  the  autumn  of  1330,  the 
time  when  Roger  Mortimer  lost  his  power.  In  November  of  this 
year  Stratford  became  chancellor,  and  for  the  next  ten  years  he 
was  actively  engaged  in  public  business,  being  the  king's  most 
prominent  adviser  and  being  politically,  says  Stubbs,  the  "  head 
of  the  Lancastrian  or  constitutional  party."  In  1333  he  was 
appointed  archbishop  of  Canterbury  and  he  resigned  the  chan- 
cellorship in  the  foUowing  year;  however,  he  held  this  office 
again  from  1335  to- 1337  and  for  about  two  months  in  1340. 
In  November  1340  Edward  III.,  humiliated,  impecunious  and 
angry,  returned  suddenly  to  England  from  Flanders  and  vented 
his  wrath  upon  the  archbishop's  brother,  the  chancellor,  Robert 
de  Stratford.  Fearing  arrest  John  de  Stratford  fled  to  Canter- 
bury, and  entered  upon  a  violent  war  of  words  with  the  king, 
and  by  his  firm  conduct  led  to  the  establishment  of  the  principle 
that  peers  were  only  to  be  tried  In  full  parliament  before  their 
own  order  (en  pUyn  parUmetU  et  devant  les  piers).  But  good 
relations  were  soon  restored  between  thetwo,andthearchbishop 
acted  as  president  of  the  council  during  Edward's  absence  from 
England  in  1345  and  1346,  although  he  never  regained  his  former 
position  of  influence.  His  concluding  years  were  mainly  spent 
in  the  discharge  of  his  spiritual  duties,  and  he  died  at  Mayfidd  in 
Sussex  on  the  23rd  of  August  1348. 

John's  brother.  Robert  de  Stratford,  was  also  one  of  Edward  III.'s 
pnncipal  ministers.  He  served  for  a  time  as  deputy  to  his  brother, 
and  in  1337  became  chancellor  and  bishop  of  Chichester;  he  lost 
the  former  office  in  1^0  and  died  on  the  9th  of  April  136a. 

Ralph  de  Stratforo.  bishop  of  London  from  1340  until  his  death 
at  Stepney  on  the  7tn  of  April  1354,  was  a  member  of  the  same 
family.    All  three  prelates  were  benefactors  to  Stratford-on-Avon. 

•  STRATFORD,  a  city  and  pOTt  of  entry  of  Ontario,  Canada, 
and  capital  of  Perth  county,  situated  83  m.  W.S.W.  of  Toronto 
by  the  Grand  Trunk  railway,  on  the  Avon  river.  Pop.  (1901), 
9959.  The  repair  and  engineering  shops  of  the  railway,  flour-, 
saw-  and  woollen-mills,  engine  and  agricultural  implement 
works  are  the  principal  industries.  A  large  export  trade  in 
cheese  and  other  dairy  and  farm  produce  is  carried  on. 
:  STRATFORD  DE  RBDCUFFB,  STRATFORD  CANNINO, 
Viscount  (1786-1880),  British  diplomatist,  was  bom  in  Clement's 
Lane  in  the  dty  of  London,  on  the  4th  of  November  1786.  His 
father,  Stratford  Canning,  uncle  of  George  Canning  (q.v.),  had 
been  disinherited  for  his  marriage  with  Mehetabel  Patrick.  He 
settled  in  London  as  a  merchant.  On  his  death,  six  months 
after  the  birth  of  his  son,  his  widow  took  a  house  at  Wanstead 
near  Epping  Forest.  Stratford  Canning  was  educated  first  at  a 
dame's  school  at  Wanstead,  then  at  Hackney,  and  after  1794  at 
Eton.  In  1805  he  was  elected  a  scholar  of  King's  College,  Cam- 
bridge, but  he  only  kept  two  terms,  and  in  1807  was  appointed 
prteis  writer  to  the  foreign  office  by  his  cousin  George  Canning. 
He  received  his  degree  in  181 2,  residence  having  been  dispensed 
with  on  the  ground  that  he  was  absent  on  the  king's  service. 
In  1807  he  went  as  secretary  to  Mr  Merry  on  a  diplomatic  mission 
to  Copenhagen.  In  1808  he  was  appointed  first  secretary  to 
Mr  (afterwards  Sir  Robert)  Adair,  who  was  sent  as  ambassador 
to  Constantinople.  When  Mr  Adair  was  transferred  to  Vienna 
in  1 8 10,  Canning  remained  at  Constantinople  as  cMargi  d'affaires. 
The  British  government  was  then  in  the  very  crisis  of  its  struggle 


with  Napoleon,  and  it  left  Canning  entirely  to  his  own  discretion. 
His  principal  task  was  to  persuade  the  Turkish  government  not 
to  show  undue  favour  to  the  French  privateers  which  swarmed 
in  the  Levant.  In  May  181 2  he  was  able  to  play  the  part  of 
"  honest  broker  "  in  arranging  the  peace  of  Buchai^t  between 
Turkey  and  Russia,  which  left  a  powerful  Russian  army  free  to 
take  part  in  repelling  Napoleon's  invasion.  Canning  was  able 
to  hasten  the  decision  of  the  Turks,  by  making  judicious  use  of 
Napoleon's  plan  for  the  partition  of  their  empire.  A  copy  of  it 
had  been  left  in  his  hands  by  Mr  Adair  to  be  used  at  the  proper 
moment.  In  July  he  left  Constantinople  with  the  sincere  desire 
never  to  return,  for  he  was  tired  of  the  corrupt  and  stiff-necked 
Turkish  officials.  His  ambition  was  to  lead  an  active  career  at 
home.  But  his  success  in  arranging  the  treaty  of  Bucharest 
had  marked  him  out  for  diplomatic  employment.  His  absence 
from  home  in  early  youth  and  the  independent  position  he  had 
held  much  before  the  usual  age,  had  in  fact  disqualified  him 
for  the  career  of  a  parliamentary  party  man.  By  the  friendly 
intervention  of  Castlercagh,  his  cousin's  old  <^ponent,  he 
received  a  pension,  or  rather  a  retaining  fee,  of  £1200  a  year,  on 
the  "  usual  conditions  " — which  were  ttiat  he  should  bind  himself 
to  accept  the  next  diplomatic  post  offered,  and  should  not 
attempt  to  enter  parliament.  Canning  spent  his  leisure  in  travelr 
ling  about  England,  and  he  wrote  some  poetry  which  gained  him 
the  praise  of  Byron,  whom  he  had  known  in  boyhood,  and  had 
met  in  Constantinople.  In  1814  he  was  appointed  minister 
plenipotentiary  to  Switzerland.  In  this  capacity  he  had  a  share 
in  reorganizing  the  confederacy  after  the  fall  of  the  Napoleonic 
settlement,  and  he  attended  the  congress  at  Vienna.  He  was  an 
eye-witness  of  the  dramatic  change  produced  at  Vienna  by  Napo«, 
leon's  return  from  Elba.  Canning  retained  his  post  in  Switzer- 
land till  1818.  In  1816  he  married  Miss'Harriet  Raikes,  dau^ter 
of  a  governor  of  the  Bank  of  England.  Her  death  in  chOd-birth  in 
x8i8,  had  a  strong  influence  in  inducing  him  to  resign  his  post,  of 
which  he  was  thoroughly  tired.  The  British  minister  to  Switzer- 
land had  merely  formal  duties  to  perform  in  normal  times,  and 
the  place  was  wearisome  to  a  man  of  Canning's  capacity  and 
desire  for  work*  In  1819  he  was  appointed  minister  at  Wa^ng- 
ton,  a  station  of  great  difficulty  owing  to  the  ill-feeling  creat^ 
by  the  war  of  181 2  and  the  many  delicate  questions  outstanding 
between  the  Briti&h  and  the  American  governments.  Canning, 
whose  naturally  quick  temper  had  been  developed  by  early 
mdependence,  came  into  occasional  collision  with  John  Quincy 
Adams,  the  American  secretary  of  state,  who  was,  on  his  own 
showing,  by  no  means  of  a  patient  disposition.  Yet  the  American 
statesman  recognized  that  the  "arrogance"  of  the  Britbh 
minister  was  combined  with  absolute  candour  and  that  he  was 
above  all  petty  diplomatic  trickery.  They  parted  with  mutual 
respect.  Canning  returned  to  England  in  1823  on  leave  and 
did  not  go  back  to  Washington.  The  general  treaty  he  had, 
arranged  with  Mr  Adams  was  rejected  by  the  United  States 
Senate. 

In  1824  Canning  was  selected  as  ambassador  to  Turkey,  and 
proceeded  to  Constantinople  after  a  preliminary  visit  to  Vienna 
and  St  Petersburg.  In  the  Russian  capital  he  was  engaged  in 
discussing  the  arrangement  of  the  Alaska  boundary,  and  partly 
in  sounding  the  Russian  government  as  to  the  course  to  be  taken 
with  the  Greek  revolt  against  Turkey.  He  left  for  Constantinople 
in  October  1825,  accompanied  by  his  second  wife,  the  daughter  of 
Mr  Alexander  of  Somerhill  near  Tonbridge.  At  Constantinople 
he  was  engaged  with  the  ambassadors  of  France  and  Russia 
in  an  enterprise  which  he  afterwards  recognized  as  having  been 
hopeless  from  the  beginning — namely  in  endeavouring  to  induce 
Sultan  Mahmud  II.  to  make  concessions  to  the  Greeks,  without 
applying  to  him  the  pressure  of  armed  force.  After  the  battle 
of  Navarino  (q.v.)  on  the  20th  of  October  1827,  the  ambassadors 
were  compelled  to  retire  to  Corfu.  Here  Canning  learned  that 
his  conduct  so  far  had  been  approved,  but  as  he  desired  to  know 
what  view  was  taken  of  the  final  rupture  with  the  Porte  he  came 
home.  He  was  sent  out  again  on  the  8lh  of  July  1828.  Canning 
did  not  agree  on  all  points  with  his  superior.  Lord  Aberdeen,  and 
in  1829  he,  for  the  time  being,  turned  from  diplomatip  to 
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parliamentary  life.  He  sat  for  Old  Sarutn^  for  Stockbridge  (rotten 
boroughs)  and  for  Southampton,  but  did  not  make  much  mark 
in  parliament.  He  was  twice  absent  on  diplomatic  missions. 
At  the  end  of  183 1  he  went  to  Constantinople  to  attend  the 
conferences  on  the  delimitation  of  the  Greek  frontier,  arriving 
immediately  after  the  receipt  of  the  news  of  Mehemet  Ali's 
invasion  of  S3rria  (see  Mehemet  Au).  Sultan  Mahmud  now 
proposed  to  Canning  an  alliance  between  Great  Britain  and  Tur- 
key, and  Canning  strongly  urged  this  upon  Palmerston,  pointing 
out  the  advisability  of  helping  the  sultan  against  Mehemet  All 
in  order  to  forestall  Russia,  and  of  at  the  same  time  placating 
Mehemet  AU  by  guaranteeing  him  certain  advantages.  This 
advice,  which  largely  anticipated  the  settlement  of  184 1,  was  not 
followed;  but  Canning  himself  was  in  high  favour  with  the  sultan, 
from  whom  he  received  the  unique  distinction  of  the  sovereign's 
portrait  set  in  diamonds.  In  1833  be  was  selected  as  ambassador 
to  Russia,  but  the  tsar  Nicholas  I.  refused  to  receive  him. 
The  story  that  the  tsar  was  influenced  by  merely  personal 
animosity  seems  to  be  unfounded.  Nicholas  was  no  dbli>t 
sufficiently  informed  as  to  the  peremptory  character  of  Sir 
Stratford  Canning  (he  had  been  made  G.C.B.  in  1828)  to  see 
his  unfitness  to  represent  Great  Britain  at  a  reaUy  independent 
court. 

After  Canning  had  declined  the  treasurership  of  the  Household 
and  the  governor-generalship  of  Canada,  he  was  again  named 
ambassador  at  Constantinople.  He  reached  his  post  in  January 
184a  and  retained  it  till  his  resignation  in  February  1858.  His 
tenure  of  office  in  these  years  was  made  remarkable — first  by  his 
constant  efforts  to  induce  the  Turkish  government  to  accept 
reform  and  to  conduct  itself  with  humanity  and  decency; 
then  by  the  Crimean  War  {q.v.).  Canning  had  no  original  liking 
for  the  Turks.  He  was  the  first  to  express  an  ardent  hope 
that  they  would  be  expelled  from  Europe  with  "  bag  and 
baggage  " — a  phrase  made  popular  in  after  times  by  Gladstone. 
But  he  had  persuaded  himself  that  under  the  new  sultan  Abd-ul- 
Mejid  they  might  be  reformed,  and  he  was  wilUng  to  play  the 
part  of  guiding  providence.  He  certainly  impressed  himself  on 
the  Turks,  and  on  all  other  witnesses,  as  a  strong  personality. 
In  particular  he  struck  the  imagination  of  Kinglake,  the  author 
of  the  ImasioH  of  the  Crimea.  In  that  book  he  appears  as  a  kind 
of  magician  who  is  always  mentioned  as  the  "  great  Elchi "  and 
who  influences  the  fate  of  nations  by  mystic  spells  cast  on  pallid 
sultans.  Great  Elchi  is  the  Turkish  title  for  an  ambassador, 
and  Elchi  for  a  minister  plenipotentiary.  The  use  made  of  the 
exotic  title  in  Kinglake's  book  is  only  one  of  the  Corinthian 
ornaments  of  his  style.  In  sober  fact  Canning's  exertions  on 
behalf  of  reform  in  Turkey  affected  little  below  the  surface.  His 
share  in  the  Crimean  War  cannot  be  told  here.  On  the  fall  of 
Palmerston's  ministry  in  February  1858  he  resigned,  and  though 
he  paid  a  complimentary  farewell  visit  to  Constantinople,  he  had 
no  further  share  in  public  life  than  the  occasional  speeches  he 
delivered  from  his  place  in  the  House  of  Lords.  He  had  been 
raised  to  the  peerage  in  1852.  During  his  later  years  he  wrote 
several  essays  collected  under  the  title  of  The  Eastern  Question 
(London,  1881).  In  1873  h^  published  his  treatise,  Why  I  am 
a  Christian^  and  in  1876  his  play,  Alfred  the  Great  at  Alhelney. 
The  only  son  of  his  second  marriage  died  before  him.  His  wife 
and  two  daughters  survived  him.  Lord  Stratford  died  on 
the  14th  of  August  x88o,  and  was  buried  at  Frant  ih  Sussex. 
A  monument  to  him  was  erected  in  Westminster  Abbey  in 
1884. 

See  Life  of  Lord  Stratford  de  Redcliffe,  by  S.  Lane  Poole  (London, 
1888). 

STRATFORD-ON-AVON,  a  market  town  and  mumcipat  borough 
in  the  Stratford-on-Avon  parUamentary  division  of  Warwick- 
shire, England;  on  a  branch  line  of  the  Great  Western  railway 
and  on  the  East  &  West  Junction  railway,  in  connexion  with 
which* it  is  served  from  London  by  the  Great  Central  (92)  m.) 
and  the  London  &  North-Westem  railways.  Pop.  (xgox),  8310. 
The  town  lies  mainly  on  the  right  (west)  bank  of  the  Avon. 
The  neighbourhood,  comprised  in  the  rich  valley  of  the  Avon, 
b  1)eautiful  though  of  no  considerable  elevation.     The  river 


flows  in  exquisite  wooded  reaches,  navigable  only  for  amaJI 
boats.  The  Stralford-on-Avon  canal  communicates  with  the 
Warwick  and  Birmingham  canaL  The  river  is  oooed  at 
Stratford  by  a  stone  bridge  of  14  arches,  built  by  Sir  Vrj^ 
Clopton  in  the  reign  of  Henry  VII.  The  church  d  the  Hd; 
Trinity  occupies  the  site  of  a  Saxon  mona^ery,  vhich  existed 
before  691,  when  the  bishop  of  Worcester  received  it  in  excba:;^ 
from  Ethelred,  king  of  Merda.  It  is  beautifully  placed  near  tbe 
river,  and  b  a  fine  cruciform  structure,  partly  Early  Eogiiah  aad 
partly  Perpendicular,  with  a  central  tower  and  lofty  octafooal 
spire.  It  was  greatly  improved  in  the  reign  of  Edward  III.  hy 
John  de  Stratford,  who  rebuilt  the  south  aisle.  He  abo  in  1532 
founded  a  chantry  for  priests^  and  in  13  51  Ralph  de  Stxailcrd 
built  for  John's  chantry  priests  "  a  house  of  sqiuire  stone,**  vbxh 
came  to  be  known  as  the  college,  and  in  connexion  with  wluch  the 
church  became  collegiate.  The  present  beautiful  choir  was  belt 
by  Dean  Babhall  (1465-1491),  and  in  the  reign  of  Henry  \TL  the 
north  and  south  transepts  were  erected.  A  window  oooomeico- 
ratea  the  Shakespearian  scholar  J.  O.  Halliwell-Phillipps.  The 
foundation  of  the  chapel  of  the  gild  of  the  Hc^y  Cross  was  Uid 
by  Robert  de  Stratford.  The  gild,  to  which  both  sexes  were 
admitted,  was  in  exbtenoe  early  in  the  X3th  century,  and  it  V2S 
incorporated  by  a  charter  from  Edward  III.  in  1323.  It  was 
dissolved  in  X547.  The  guildhall  b  a  picturesque  half-timbertd 
building.  A  beautiful  house  of  the  x6th  centtiry  belonged  to  ose 
Thomas  Rogers,  whose  daughter  was  mother  of  John  Harvard, 
the  founder  of  Harvard  College,  U.S.A.  Among  public  baildixigs 
are  the  town  hall,  originally  dated  1633,  rebuilt  1767,  and  altced 
1863;  market  house,  com  exchange  and  three  hospitals.  There 
are  recreation  grounds.  Brewing  b  carried  on,  but  the  trade  is 
principally  agriculturaL     Area,  4013  acres. 

Shahespearian  Connexion. — To  no  town  has  the  memory  01 
one  famous  son  brought  wider  notoriety  (han  that  which  tbe 
memory  of  William  Shakespeare  has  brought  to  Stratford;  >'et 
thb  notoriety  sprang  into  strong  growth  only  towards  the  csd 
of  the  1 8th  century.    The  task  of  preserving  for  modem  tyn 
the  buildings  which  Shakespeare  himself  saw  was  not  enioed 
upon  until  much  of  the  visible  connexion  with  hb  times  had  beea 
destroyed.    Yet  the  town  b  under  no  great  industrial  or  oiher 
modernizing  influence,  and  therefore  stands  in  tbe  posit  ion  of  u 
ancient  shrine,  drawing  a  pilgrimage  of  modern  origin.    Tbe 
plan  of  Shakespeare's  Stratford  at  least  b  preserved,  for  tbe  road 
crossing  Clopton's  bridge  b  an  ancient  highway,  and  forks  in  the 
midst  of  the  town  into  three  great  branches,  about  which  the 
village  grew  up.   The  high  cross  no  longer  stands  at  the  market- 
place where  these  roads  converged.    But  the  open  spmtx  wltfre  is 
now  a  memorbl  fountain  was  the  Rother  market,  and  Roiba 
Street  preserves  its  name.    The  word  signifies  homed  cattle, 
and  b  found  in  Shakespeare's  own  writing,  in  tbe  restored  Eae 
"  It  b  the  pasture  lards  the  rother's  sides  "  (Timton  of  Athens), 
where  "  brother's  "  was  originally  the  accredited  reading.    la 
Henley  Street,  close  by,  b  the  house  in  which  the  poet  was  boci, 
greatly  altered  in  external  appearance,  being  actually  two  faatf- 
timbered  cottages  connected.    A  small  apartment  is  by  inune- 
morial  tradition  shown  as  hb  birth-room,  bearing  on  its  wh^e^ 
washed  walb  and  its  windows  innumerable  signatures  of  visiters, 
among  which  such  names  as  Walter  Scott,  Dickens  azKl  Thacke^ 
ray  may  be  deciphered.    Part  of  the  building,  used  by  the  poet's 
father  as  a  wool-shop,  b  fitted  as  a  museum.    Shakespeare  zasy 
have  attended  the  grammar  school  attached  to  the  old  guHdhan 
in  Church  Street.    Thb  was  a  foundation  in  connexion  with  the 
gUd  of  the  Holy  Cross,  but  was  refounded  after  the  dissohixka 
by  King  Edward  VI.  in  1553,  and  beais  hb  name.    The  site  of 
Shakespeare's  house,  New  Place,  bought  by  him  in  1597.  was 
acquired  by  public  subscription,  chiefly  through  the  exertioA 
of  J.  O.  Halliwell-Phillipps,  and  was  handed  over  to  tbe  txvsteei 
of  the  birthplace  in  1876.    The  house  was  buHt  by  Sir  Huh 
Clopton.    Shakespeare  acquired  a  considerable  property  adja- 
cent to  it,  retired  here  after  hb  active  life  in  London,  and  bete 
died.    Sir  John  Clopton  destroyed  the  house  in  1702  (as  it  hid 
reverted  to  hb  family),  and  the  mansion  he  built  was  in  ran 
destroyed  by  Sir  Francb  Gastrell  in  1759.    The  site. 
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trmceable,  is  surrounded  by  gardens.    Sliakespeare  is  buried  in 
the  chancel  of  Holy  Trinity  church,  his  wife  lying  next  to  him. 
The  slab  over  the  poet's  grave  bears  the  lines  beginning 
"  Good  friend,  for  Jesus*  sake  forbeare 
To  digg  the  dust  enclosed  heare  "* 

while  the  effigy  on  the  mural  monument  above  may  well 
be  an  authentic  representation,  though  somewhat  altered  and 
damaged  by  time  and  restoration  (see  Shakespeare:  Portraits). 

Apart  from  the  interest  attaching  to  the  pleasant  country 
town  and  its  pastoral  environment,  through  their  influence  trace- 
able in  Shakespeare's  writings,  there  are  further  connexions  with 
himself  and  his  family  to  be  found.  The  house  adjacent  to  New 
Place  known  as  Nash's  house  was  that  of  Thomas  Nash,  who 
married  Shakespeare's  granddaughter  Elizabeth  Hall;  it  is  used 
as  a  museum.  At  Shottery,  i  m.  west  of  Stratford,  is  the 
picturesque  thatched  cottage  in  which  Shakespeare's  wife,  Anne 
Hathaway,  was  born.  It  was  purchased  for  the  nation  in  1892. 
The  maiden  name  of  the  poet's  mother  was  Mary  Arden,  and  this 
name,  that  of  an  ancient  county  family,  survives  in  the  district 
north-west  of  Stratford,  the  Forest  of  Arden,  though  the  true 
forest  character  is  long  lost.  At  Snitterfield  to  the  north,  where 
the  low  wooded  hills  begin  to  rise  from  the  valley,  lived 
Shakespeare's  grandfather  and  uncle. 

The  principsd  modem  monument  to  the  poet's  memory  in 
Stratford  is  the  Shakespeare  Memorial,  a  semi-Gothic  building 
of  brick,  stone  and  timber,  erected  in  1877  to  contain  a  theatre, 
picture  gallery  and  library.  A  performance  of  one  of  the  plays 
is  given  annually.  The  memorial  stands  by  the  river  above 
the  church,  and  above  again  lie  the  Bancroft  or  Bank  croft 
gardens  where,  in  1769,  a  celebration  in  honour  of  the  poet  was 
organized  by  David  Garrick.  Evidence  of  the  intense  interest 
taken  by  American  visitors  in  Stratford  is  seen  in  the  memorial 
fountain  and  dock-tower  presented  in  1887,  and  in  a  window 
in  the  church  illustrating  scenes  from  the  Incarnation  and 
containing  figures  from  English  and  American  history. 

History. — Stratford-on-Avon  (Stradforde,  Strafford,  Strafford- 
on- Avon)  is  a  place  of  great  antiquity.  A  Roman  road  may  have 
run  past  the  site;  coins,  &c.,  have  been  found,  and  the  district 
at  any  rate  was  inhabited  in  Roman  times.  The  manor  was 
granted  by  King  Offa  to  the  bishopric  of  Worcester;  and  it  was 
under  the  protection  of  the  bishops  of  Worcester,  who  were  grant- 
ing them  privileges  as  early  as  the  reign  of  Richard  I.,  that  the 
inhabitants  of  the  town  assumed  burghal  rights  at  an  early  date. 
The  Gild  of  the  Holy  Cross,  founded  in  the  13th  century  for  the 
support  of  poor  priests  and  others,  exercised  great  authority 
over  the  town  for  many  years.  Its  dissolution  was  the  cause  of 
the  incorporation  charter  of  Edward  VI.  in  1553,  by  which  the 
town  was  incorporated  under  the  title  of  the  bailiff  and  burgesses, 
who  were  to  bear  the  name  of  aldermen.  Another  charter, 
confirming  former  liberties  but  altering  the  constitution  of  the 
corporation,  was  granted  in  161 1.  By  the  charters  of  1664  and 
1674  the  corporation  was  given  the  title  of  mayor,  aldermen  and 
burgesses.  The  governing  body  now  consists  of  a  mayor,  6 
aldermen  and  18  councillors.  A  market,  formerly  held  on 
Thursdays  by  a  grant  of  1309,'  is  now  held  on  Fridays.  The 
various  trades  of  weaving,  saddlery,  glove-making,  collar- 
making,  candle-making  and  soap-making  were  carried  on 
during  the  i6th,  X7th  and  x8th  centuries,  but  have  lost  their 
Importance. 

STRATHAVEN  (locally  pronounced  Strivn),  a  manufacturing 
and  market  town  of  Lanarkshire,  Scotland.  Pop.  (1901),  4076.  It 
lies  on  the  Avon,  16  m.  S.S.E.  of  Gla^ow  by  road,  and  is  the 
terminus  of  the  Caledonian  Railway  Company's  branch  line  from 
Hamilton.  It  has  manufactures  of  silk,  cotton  and  hosiery  and 
is  a  market  for  cheese  and  grain.  The  picturesque  ruins  of 
Avondale  Castle  are  situated  on  Powmilion  Burn,  a  stream  that 
runs  through  Strathaven  to  join  the  Avon,  a  mile  below  the  town. 
Remains  of  a  Roman  road  are  traceable  for  several  miles  immedi- 
ately to  the  south  of  the  Avon.  Stonchouse  (pop.  2961),  a 
mining  and  weaving  town  about  4  m.  north-west,  is  claimed 
as  the  birthplace  of  the  Scottish  martyr,  Patrick  Hamilton 
(1504-1528).     Six  miles  south-west  of  Strathaven,  on  the 


moor  of  Drumdog,  the  Covenanters  defeated  John  Graham- 
of  Claverhouse,  Viscount  Dundee,  on  the  ist  of  June  1679. 
A  granite  obelisk  commemorates  the  battle,  but  the  religious 
meetings  that  used  to  take  place  on  the  anniversary  are  no 
longer  hdd. 

STRATHCLTDB,  the  name  given  in  the  9th  and  loth  centuries 
to  the  British  (Welsh)  kingdom,  which  from  the  7th  century 
onwards  was  probably  confined  to  the  basin  of  the  Clyde,  together 
with  the  adjacent  coast  districts,  Ayrshire,  &c.,  on  the  west  of 
Scotland.  Its  capital  was  Dumbarton  (fortress  of  the  Britons), 
then  known  as  Aldyde.  On  the  south  this  kingdom  bordered  on 
the  territories  of  the  Niduari  Picts  of  Galloway,  including  the 
modern  counties  of  Wigtown  and  Kirkcudbright,  a  region  which 
from  the  middle  of  the  7th  century  seems  to  have  been  in  the 
possession  of  the  Northumbrians.  Strathdyde  is  also  sometimes 
called  Cumbria,  or  Cumberland,  and  the  survival  of  the  latter 
name  on  the  English  side  of  the  border  preserves  the  memory  of 
a  period  when  the  territories  of  the  northern  Welsh  were  of  much 
greater  extent,  though  it  is  perhaps  not  certain  that  the  race 
possessed  political  unity  at  that  time.  Of  the  origin  of  the 
kingdom  of  the  North  Britons  we  have  no  information,  but  there 
seems  little  reason  to  doubt  that  they  were  the  dominant 
people  in  southern  Scotland  before  the  Roman  invasion. 

After  the  withdrawal  of  the  Romans  in  the  5th  century  the 
northern  Britons  seem  to  have  shown  greater  determination  in 
maintaining  their  independence  than  any  of  the  southern 
kingdoms  and,  according  to  Welsh  tradition,  Cunedda,  the 
ancestor  of  the  kings  of  Gwynedd,  had  himself  come  from  the 
north.  In  the  Historia  brittonum  we  read  of  several  princes  of 
the  northern  Britons.  The  chief  of  these  appear  to  have  been 
Urien,  who  is  said  to  have  fought  against  the  Northumbrian 
king  Theodoric,  and  Rhydderch  Hen  who  is  mentioned  also  in 
Adamnan's  Life  of  S.  Columba.  Rhydderch  Hen  appears  to  have 
secured  the  supremacy  amongst  these  Welsh  princes  after  the 
great  battle  of  Ardderyd  fought  about  the  year  573,  to  ^hich 
frequent  reference  is  made  in  early  Welsh  poetry.  His  death 
seems  to  have  taken  place  in  603.  A  late  authority  states  that 
he  was  succeeded  by  his  son  Constantine,  but  the  subsequent 
kings  were  descended  from  another  branch  of  the  same  family. 

Such  notices  as  we  have  of  the  history  of  Strathdyde  in  the 
7th  and  8th  centuries  are  preserved  only  in  the  chronicles  of  the 
surrounding  nations  and  even  these  supply  us  with  little  more 
than  an  incomplete  record  of  wars  with  the  neighbouring  Scots,' 
Picts  and  Northumbrians.  It  is  probable  that  the  Britons  were 
allied  with  the  Scots  when  Aldan,  the  king  of  the  latter,  invaded 
Northumbria  in  a.d.  597.  In  642,  however,  we  find  the  two 
Celtic  peoples  at  war  with  one  another,  for  in  that  year  the  Britons 
under  their  king  Owen  defeated  and  slew  the  Scottish  king 
Domnall  Breac.  In  the  same  year  they  came  into  conflict  with 
the  Northumbrian  king  Oswio.  In  649  there  appears  to  have 
been  a  battle  between  the  Britons  and  the  Picts,  but  about  this 
time  the  former  must  have  become  subject  to  the  Northumbrian 
kingdom.  They  recovered  their  independence,  however,  after 
the  defeat  of  Ecgfrith  by  the  Picts  in  685.  In  7x1  and  again  in 
717  we  hear  of  further  wars  between  the  Britons  and  the  Scots 
of  Dalriada,  the  former  being  defeated  in  both  years.  Towards 
the  middle  of  the  8th  century  Strathdyde  was  again  threatened 
by  an  alliance  between  the  Northumbrians  and  Picts,  and  in  750 
the  Northumbrian  king  Eadberht  wrested  from  them  a  consider- 
able part  of  their  territories  in  the  west  including  Kyle  in  Ayr- 
shire. In  756  the  North  Britons  are  said  to  have  been  forced 
into  submission  and  from  this  time  onwards  we  hear  very  little 
of  their  history,  though  occasional  references  to  the  deaths  of 
their  kings  show  that  the  kingdom  still  continued  to  exist. 

In  870  Dumbarton  was  attacked  and  destroyed  after  four 
months'  siege  by  the  Scandinavian  king  Ivarr,  and  for  some  time 
after  this  the  country  was  exposed  to  ravages  by  the  Norsemen. 
It  is  believed  that  the  native  dynasty  came  to  an  end  early  in 
the  toth  century  and  that  the  subsequent  kings  belonged  to  a 
branch  of  the  Scottish  royal  family.  At  the  end  of  the  reign  of 
Edward  the  Elder  (925)  the  Britons  of  Strathdyde  submitted 
to  that  king  together  with  all  the  other  princes  of  the  north. 
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In  the  reign  of  bis  successor  i£thclstan,  however,  they  joined 

with  the  Sa>ts  and  Norwegians  in  attempts  to  overthrow  the 

English  supremacy,  attempts  which  were  ended  by  their  defeat  at 

the  battle  of  Brunanburh  in  937.     In  945-46  Strathdyde  was 

ravaged  by  King  Edmund  and  given  over  to  the  Scottish  king 

Malcolm  I.   The  fall  of  the  kingdom  was  only  temporary,  for  we 

hear  of  a  defeat  of  the  Scottish  king  Cuilean  by  the  Britons  in 

971.    In  the  nth  century  Strathdyde  appears  to  have  been 

finally  incorporated  in  the  Scottish  kingdom,  and  the  last  time 

we  hear  of  one  of  its  kings  is  at  the  battle  of  Carham  in  1018 

when  the  British  king  Owen  fought  in  alliance  with  Malcolm  II. 

The  following  is  a  list  of  kings  whose  names  are  mentioned  in  the 
chronicles: — 

Rhydderch  Hen ■.     ,     ,     «      d.  603 

Constantine  son  of  Rhydderch  (7) >— 

ludruis  (?).....     ^    ...»     r     ,     «      d.  633 
Owatn  (Eugein)    ..;<>•»•.    w    ,      d.  642 

Gwraid  (Gureit) *     *     »     »      d.  658 

Dyfnwal  (Domhnall),  son  of  Owain      .     .     ,.    #      d.  G94 

Beli,  son  of  Elphin ■     .     .      d.  723 

Tewdwr  (Teudubr),  son  of  Belt       .     .     .     ^     n      d.  750 
Dyfnwal  (Dannagual).  son  of  Tewdwr      .     »     ,(      d.  760 

Cynan.  son  of  Ruadrach ,      d.  816 

Artgha d.  873 

Run,  son  of  Artgha    .....>;»•      d.  before  878  (?) 

Dyfnwal  (Donevaldus)    ........       d.  908 

Dyfnwal  (Donevaldus),  son  of  Edc  (Acdh)  Owain       d.  934 

S^fnwal  (Domhnall),  son  of  Eoghain  (on  pilgrimage)  d.  975 
alcolm,  son  of  Dyfnwal     ..,,.,.       d.  997 
Owain  (Eugenius) 1018 

See  Chronicles  of  the  PicU  and  Scots,  edited  by  W.  F.  Skene 
(Edinburgh,  1867);  W.  F.  Skene.  Celtic  Scotland  (Edinburgh. 
1876) ;  and  Sir  John  Rhys,  Celtic  Britain  (London,  1904). 

(f7g.  M.  B.) 
STRATHCONA  AND  MOUNT  ROYAL.  DONALD  ALEX- 
ANDER SMITH,  Baron  (1820-  ),  Canadian  statesman  and 
financier,  was  born  at  Forres,  Scotland,  on  the  6th  of  August  1820, 
the  second  son  of  Alexander  Smith  (d.  1850),  a  Highland 
merchant.  His  mother,  Barbara  Stewart,  of  Abemethy,  was 
the  sister  of  John  Stewart  (d.  1847),  ^  famous  fur  trader  in  the 
Canadian  North- West,  who  gave  his  name  to  Stewart  Lake  and 
Stewart  river.  Through  him  Donald  Smith  was  appointed  in 
1838  a  junior  clerk  in  the  Hudson's  Bay  Company,  which  at  that 
time  controlled  the  greater  part  of  what  is  now  the  Dominion  of 
Canada.  Smith  was  sent  to  Labrador,  and  stationed  at  Hamilton 
Inlet.  For  thirteen  years  he  roughed  it  there,  mastering  the 
work  of  the  fur  trade,  introducing  various  improvements  into  the 
conditions  of  life,  being  the  first  to  prove  that  potatoes  and  other 
vegetables  could  be  grown  with  success  on  that  bleak  coast,  and 
varjring  his  business  routine  with  much  reading  and  letter- 
writing.  Then  he  was  for  ten  years  on  Hudson  Bay,  rising  in 
the  company's  service  to  be  a  chief  trader  and  then  a  chief  factor. 
In  x868  he  was  appointed  to  the  post  of  resident  governor,  with 
headquarters  at  Montreal.  In  the  next  year  Louis  Riel's  (q.v.)  re- 
bellion broke  out  on  the  Red  river,  caused  chiefly  by  the  transfer 
of  territorial  rights  from  the  company  to  the  Dominion  of 
Canada,  and  in  December  Smith  was  sent  by  the  Canadian  govern- 
ment with  wide  powers  as  special  commissioner  to  endeavour  to 
check  the  rebellion,  and  to  report "  on  the  best  mode  of  quieting 
and  removing  such  discontent  and  dissatisfaction."  On  arriving 
at  Fort  Garry  (now  Winnipeg)  he  advised  the  government  that  it 
would  be  necessary  to  send  troops;  in  the  meanwhile  he  kept 
cool  in  face  of  a  very  ugly  situation,  and  it  was  largely  owing 
to  his  tact  and  diplomacy  that  the  lives  of  the  numerous  prisoners 
were  saved,  that  kid's  position  was  gradually  undermined  and 
that  the  relief  expedition  under  Colonel  (afterwards  Lord) 
Wolselcy  had  no  fighting  to  do.  Apart  from  the  rebellion, 
there  was  diflliculty  with  the  company's  traders.  The  company's 
control  over  the  North-West  was  to  be  surrendered  to  Canada  for 
£300,000,  certain  grants  of  lands  and  certain  trading  privileges, 
and  the  traders  on  the  spot  feared  that  in  the  distribution  of  the 
money  their  rights  might  not  be  guarded,  but  Smith  succeeded 
in  persuading  them  to  trust  him  to  secure  their  share,  and  asserted 
their  claims  so  effectually  that  £107,000  was  paid  to  them. 
During  these  complications  in  the  North-West  he  occupied  for  a 
time  the  position  of  acting  governor:  in  December  1870,  on  the 


first  election  to  the  legislative  assembly  of  the  new  pRrvuxe  d 
Manitoba,  he  was  returned  for  Winnipeg;  and  in  Ifszcfa  1871, 
after  a  very  bitter  contest,  he  was  dected  as  onie  cC  the  ftm 
Manitoba  representatives  to  the  Dominion  Houae  of  Commoes, 
as  member  for  Selkiik.  The  reorganization  of  the  Hudson's  Baj 
Company  in  1871 — ^involving  the  loss  of  its  administrative  fnoc- 
tions  and  its  restriction  to  questions  of  trade  only — made  it 
necessary  to  appoint  a  chief  commissioner  for  the  Noctb-V»est, 
and  in  1871  Smith  recdved  the  appointment  when  ia  Lomioa, 
after  his  championship  of  the  claims  of  the  local  traders.  At 
Ottawa  he  at  once  became  the  spokesman  of  tlie  new  tcnitories, 
though  for  a  time  subject  to  the  suspidon  of  those  vbo  thoagbt 
that  the  company  had  done  too  little  to  assist  the  Onadiaa 
government  against  Rid,  and  he  was  frequently  attack/nl  a 
parliament  and  out  of  it  on  various  charges.  In  1873  be  becaae 
one  of  the  original  members  of  the  first  North-West  oo<iindi  under 
the  act  providing  for  the  government  of  the  territories  by  the 
lieutenant-governor  of  Manitoba  and  a  a>uncil  of  eleven. 

It  was  at  this  time  that  the  construction  of  the  CanadiaB 
Pacific  railway  became  a  practical  question.  The  terms  ci 
the  entrance  of  British  Columbia  into  the  DominioB  in  iS;i 
includ«i  a  stipulation  for  the  immediate  beginning  of  a  raflvij 
from  the  Pacific  towards  the  Rocky  Mountains,  and  fion  a 
point  to  be  selected  east  of  the  Rockies  towards  the  Padic; 
this  line,  connecting  the  Padfic  seaboard  with  eastern  Canada, 
was  to  be  completed  within  ten  years  from  the  date  oi  u&kia. 
After  a  controversy  on  the  merits  of  private  or  govcmsKat 
construction,  in  1872  a  charter  was  given  by  Sir  John  Macdonald's 
government  to  a  company,  with  Sir  Hugh  Allan  at  its  head,  for 
the  construction  of  the  line,  with  a  subsidy  in  land  grants  aad 
money,  but  in  1873  disclosures  of  corrupt  practices  in  reUtioe 
to  this  charter  (the  so-called  Pacific  Scandal)  led  to  the  fall  of 
the  government,  and  the  company  was  soon  afterwards  dxssol\-td. 
In  the  great  debate  which  ended  in  the  resignation  of  the  ^vera- 
ment,  one  of  the  chief  causes  of  its  downfall  was  a  moderate  bvt 
powerful  speech  by  Smith,  which  led  to  a  temporary  estiange- 
ment  between  him  and  Macdonald.  The  Liberal  govemmeDt 
which  came  into  power  early  in  1874  reverted,  though  timidly,  t9 
the  policy  of  government  ownership. 

Meanwhile  Donald  Smith,  together  with  his  cousin  Mr  George 
Stephen  (afterwards  Lord  Mountstephen),  and  other  Cantdba 
and  American  financiers,  had  bought  out  the  Dutch  bondholden 
of  the  insolvent  St  Paul  &  Pacific  railway,  an  American  lice, 
which  by  1873  had  been  complete!  from  St  Psul  to  Breckenridse, 
but  which  lacked  funds  to  proceed  farther.  Alter  long  negotia- 
tions the  new  owners  persuaded  the  government  of  Manit<te  to 
build  a  line  from  Winnipeg  to  Pembina  on  the  American  ffoatier. 
This  done,  in  1879  the  partners  formed  the  St  Paul,  Minneapolis 
&  Manitoba  Railway  Company,  and  by  continuing  the  line  froei 
Breckenridge  to  Pembina  united  Manitoba  with  the  south  aad 
west. 

In  1878  the  Liberal  party  was  defeated,  and  Sir  John  Macdonald 
returned  to  office  with  the  support  of  Smith,  who  had  been  driven 
to  rejoin  the  Conservatives  by  the  over-cautious  railway  polic>-  of 
the  Liberals.  In  1880  the  new  government  made  a  contract  for 
building  the  railway  with  a  syndicate  of  which  Stephen  was  the 
chief  director,  and  in  which  Smith,  from  the  first  largdy  interested, 
came  more  and  more  to  the  front.  Both  were  prominent  diivctors 
of  the  Bank  of  Montreal,  and  employed  its  resources  in  the  «ott 
without  hesitation.  Smith  also  embarked  in  the  work  the  whok 
of  his  private  fortune,  and  it  was  his  dogged  perseverance  vhidi 
more  than  anything  else  enabled  the  company  to  bring  its  work 
to  a  successful  condusion.  The  contract  allowed  ten  years  for  tfac 
completion  of  the  line,  but  such  energy  was  shown  that  00  the 
7th  of  November  1885,  at  Craigellachie  in  the  Rocky  Mountains. 
Donald  Smith  drove  home  the  last  spike  of  the  first  Caoadiaa 
transcontinental  railway.  In  1882  he  Idt  parliament,  but  re- 
turned to  it  in  1887,  and  represented  Montreal  West  till  1S06. 
when  he  was  appointed  to  succeed  Sir  Charles  Tupper  in  Lood^ 
as  high  commissioner  for  Canada.  In  that  year  he  was  made 
G.C. M.G. ;  in  1897  he  was  raised  to  the  peerage  and  in  1909  made 
G.C.V.O.  .  In  1889  he  became  governor  of  the  Hudson's  Bay 
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Company.  On  the  a  ist  of  March  1896  he  was  appointed  govern- 
ment commissioner  to  Manitoba  and  the  Territories  to  endeavour 
to  lessen  the  bitterness  in  the  discussion  as  to  Roman  Catholic 
rights  in  the  public  schools,  and  the  compromise  of  X897  followed 
the  lines  which  he  suggested  (see  Canada). 

In  January  1900,  during  the  wai  in  South  Africa,  he  raised, 
equipped  and  presented  to  the  Britidi  government  a  ijgiment 
of  irregular  cavalry  600  strong.  Strathcona's  Horse,  as  it  was 
called,  was  recruited  in  the  Canadian  West,  and  did  good  service 
during  the  war.  Though  this  was  perhaps  the  most  striking  of 
the  many  services  which  his  great  wealth  enabled  him  to  do  for 
Canada  and  the  British  Empire,  he  left  no  side  of  Canadian  life 
untouched.  With  his  cousin,  Lord  Mountstephen,  he  founded 
«nd  endowed  the  Royal  Victoria  Hospital  in  Montreal,  and 
both  in  Canada  and  in  Scotland  gave  largely  and  wisely  to 
university  work.  He  was  the  backbone  of  the  emigration  policy 
which  from  1896  on  did  much  to  increase  the  population  and  the 
prosperity  of  Canada.  He  helped  in  the  improvement  of  the 
waterways  of  the  Canadian  West,  and  in  placing  steamers  on 
them,  and  gave  much  assistance  to  the  proposed  All  Red  Route 
of  Btitish-owned  steamers,  encircling  the  world.  From  the  first 
he  wa:&  a  member  of  the  Pacific  Cable  Board,  controlling  the  cable 
laid  in  1903  by  the  combined  governments  of  Great  Britain, 
Canada  and  Australia.  No  man  did  more  to  tighten  the  ties 
which  bind  Canada  to  the  British  Empire. 

The  Life  by  Beckles  WiUson  contains  some  useful  information. 
The  Histories  61  the  Hudson's  Bay  Company  by  Beckles  Willaon, 
Rev.  George  Bryce  and  Miss  Agnes  C.  Laut  tell  his  early  struggles. 
.S>>  Wiifnd  Laurier  {2  vols.),  by  J.  S.  Willison,  describes  the  financial 
dealings  between  the  Canadian  government  and  the  Canadian 
Pacific  railway.  His  pariiamentary  speeches  are  in  the  Canadian 
Hansard.  (W.  L.  G.) 

STRATHNAIRN,  HUGH  HSNR7  ROSE*  xst  Bakon  (x8ox- 
1885),  British  field-marshal,  third  son  of  the  Right  Hon.  Sir 
George  Henry  Rose  of  Sandhills,  Chfistchurch,  Hampshire 
(minister  (denipotentiary  at  the  Prussian  court),  was  bom  at 
Berlin  on  the  6th  of  April  x8oz.  He  was  educated  at  Berlin,  and 
received  military  instruction  at  the  cadet  school.  He  entered 
the  93rd  Suthexiand  Highlanders  as  an  ensign  on  the  8th  of  June 
X820,  but  was  transferred  to  the  X9th  Foot,  then  quartered  in 
Ireland,  and  took  part  in  preserving  order  during  the  "  Ribbon  " 
outrages.  He  was  promoted  rapidly,  to  a  libutenancy  in  x 822,  a 
captaincy  in  X824,  and  an  unattached  majority  at  the  end  of 
X826.  He  was  brought  into  the  92nd  Highlanders  as  a  regimental 
major  in  1829,  and  the  following  year  was  appointed  equeny  to 
H.R.H.  the  duke  of  Cambridge.  The  92nd  Highlanders  were  in 
Ireland,  and  Rose  again  found  himself  employed  in  maintaining 
law  and  order.  He  rendered  important  services  in  suppressing 
disaffected  meetings,  but  his  conduct  was  so  courteous  to  the 
ringleaders  that  he  incurred  no  personal  hostility.  In  1833  he 
accompanied  his  regiment  to  Gibraltar,  and  three  3rears  later  to 
Malta,  where  he  exerted  himself  with  so  much  zeal  during  a 
serious  outbreak  of  cholera  in  attending  to  the  sick  soldiers  that 
his  conduct  elicited  an  official  approval  from  the  governor  and 
commander-in-chief.  In  1839  he  was  pnomoted,  by  purchase,  < 
to  an  uiuittached  lieutenant-colonelcy.  In  the  following  year 
Rose  was  selected,  with  other  ofiicers  and  detachments  of  Royal 
Artillery  and  Royal  Engineers,  for  special  service  in  Syria  under 
the  orders  of  the  foreign  office.  They  were  to  co-operate  on 
shore,  under  Brigadier-General  Michell,  RJV. — ^in  conjunction 
With  the  Turkish  troops — with  the  British  fleet  on  the  coast,  for 
the  expulsion  of  Mehemet  All's  Egyptian  army  from  Syria.  Sir 
Stratford  Canning  sent  Rose  from  Constantinople  on  a  diplo- 
matic mission  to  Ibrahim  Pasha,  commanding  the  Egjrptian 
army  in  Syria,  and  after  its  execution  he  was  attached,  as  deputy 
adjutant-general,  to  the  staff  of  Omar  Pasha,  who  landed  at 
Jaffa  with  a  large  Turkish  force  from  the  British  fleet.  Rose 
distinguished  himself  in  several  engagements,  and  was  twice 
wounded  at  £1  Mesden  in  January  X84X.  He  was  mentioned  in 
despatches,  and  received  from  the  sultan  the  order  of  Nishan 
Iftihar  in  diamonds,  the  war  medal  and  a  sabre  of  honour.  The 
king  of  Prussia  sent  him  the  order  of  St  John,  and~ expressed  his 
pleasure  that  "  an  early  acquaintance  "  had  so  gallantly  dis- 


tinguished himself.  Shortly  after  he  succeeded  to  the  command 
of  the  British  detachment  in  Syria  with  the  local  rank  of  colonel, 
and  in  April  1841  he  was  appointed  British  consul-general  for 
S3nia.  For  seven  years,  amidst  political  complications  and 
intrigues.  Rose,  by  his  energy  and  force  of  character,  did  much 
to  arrest  the  honors  of  civil  war,  to  prevent  the  feuds  between 
the  Maxonites  and  Druses  coming  to  a  head,  and  to  administer 
justice  impartially.  On  one  occasion  in  X841,  when  he  found  the 
Maxonites  and  Druses  drawn  up  in  two  lines  and  firing  at  each 
other,  he  rode  between  them  at  imminent  risk  to  his  life,  and  by 
the  sheer  force  of  a  stronger  will  stopped  the  conflict.  In  the 
first  year  of  his  appomtment  his  action  saved  the  lives  of  several 
hundred  Christians  at  Deir  el  Khama,  in  the  Lebanon,  and  bis 
services  were  warmly  recognized  by  Lord  Aberdeen  in  the  House 
of  Lords,  and  he  was  made  C.B.  In  1845,  by  his  promptne^ 
and  energyi  at  great  personal  risk,  he  rescued  600  Christians 
belonging  to  the  American  mission  at  Abaye,  in  the  Lebanon, 
from  the  hands  of  the  Druses,  and  brought  them  to  Beirut.  In 
X848,  during  the  outbreak  of  cholera  at  Beirut,  he  was  most 
devoted  in  his  attention  to  the  sick  and  dying. 

At  the  end  of  this  ye&r  he  left  Syria  on  leave  of  absence,  and 
did  not  return,  as  Lord  Palmeiston  appointed  him  secretary  of 
embassy  at  Constantinople  in  January  185X.  In  the  following 
year  he  was  charge  d'affaires  in  the  absence  of  Sir  Stratford 
Caxming  during  the  aisis  of  the  question  of  the  "  holy  places," 
and  he  so  strengthened  the  hands  of  the  Porte  by  his  deterxnined 
action  that  the  Russian  attempt  to  force  a  secret  treaty  upon 
Turkey  was  foiled.  During  the  war  with  Russia  m  1854-56 
Rose  was  the  British  commissioner  at  the  headquarters  of  the 
French  army,  with  the  local  rank  of  brigadier-general.  At  Varna 
he  succeeded  in  quenching  a  fire  which  threatened  the  French 
small-arm  ammunition  stores,  and  received  the  thanks  of  Marshal 
St  Amaud,  who  recommended  him  for  the  Legion  of  Honour. 
He  was  present  at  the  battle  of  the  Alma,  and  was  wounded  on 
the  following  day.  At  Inkerman  he  reconnoitred  the  ground 
between  the  British  and  French  armies  with  great  sang-froid 
under  a  withering  fire  from  the  Russian  pickets,  and  his  horse 
was  shot  under  him.  He  distinguished  himself  on  s^oal  other 
occasions  in  maintaining  verbal  communication  between  the 
allied  forces,  and  by  his  tact  and  judgment  contributed  to  the 
good  feeling  that  existed  between  the  two  armies.  His  services 
were  brought  to  notice  by  the  commanders-in-chief  of  both 
armies,  and  he  received  the  medal  with  three  clasps  and  the 
thanks  of  parliament,  was  promoted  to  be  major-general,  and  was 
made  K.C.B.  and  commander  of  the  Legion  of  Honour.  On  the 
outbreak  of  the  Indian  Mutiny  in  1857  Rose  was  given  command 
of  the  Poona  division.  He  arrived  in  September,  and  shortly  after 
took  command  of  the  Central  India  force.  In  January  1858  he 
marched  from  Mhow,  captured  Rathgarh  after  a  short  si^e,  and 
defeated  the  raja  of  Banpur  near  Barodia  in  the  same  month. 
He  then  relieved  Saugor,  captured  Garhakota  and  the  fort  of 
Barodia,  and  early  in  March  defeated  the  rebels  in  the  Madanpur 
Pass  and  captured  Madanpur  and  Chanderi.  He  arrived  before 
Jhansi  on  the  20th  of  March,  and  during  its  investment  defeated 
a  relieving  force  under  Tantia  Topi  at  the  Betwa  on  the  xst  of 
April.  Most  of  Rose's  force  was  locked  up  in  the  investment, 
and  to  Tantia  Topi's  army  of  20,000  he  could  only  oppose  X500 
men;  yet  with  this  small  force  he  routed  the  enemy  with  a  loss 
of  X500  men  and  all  their  stores.  Jhansi  was  stormed  and  the 
greater  part  of  the  city  taken  on  the  3rd,  and  the  rest  the  follow- 
ing day,  and  the  fort  occupied  on  the  5th.  Kunch  was  captured, 
after  severe  fighting  In  a  temperature  of  x  10"  in  the  shade,  on  the 
7th  of  May.  Rose  himself  was  only  able  to  hold  out  by  medical 
treatment,  and  many  casualties  occurred  from  the  great  heat. 
Under  the  same  conctitions  the  march  was  made  on  Kalpi.  The 
rebels  came  out  in  multitudes  on  the  22nd  of  May  to  attack  his 
small  force,  exhausted  by  hard  inarching  and  weakened  by 
sickness,  but  after  a  severe  fight  under  a  burning  sun,  and  in  a 
suffocatmg  hot  wind,  were  utterly  routed  ai\d  Kalpi  occupied  the 
following  day.  Having  completed  his  programme,  Rose  obtained 
sick  leave,  and  Sir  Robert  Napier  {q.v.)  was  appointed  to  succeed 
him,  when  newacame  of  the  defection  of  Sindhia's  troopa.aod  the 
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occupation  of  Gwalior  by  Tantia  Topi.  Rose  at  onc«  resumed 
command  and  moved  on  Gwalior  by  forced  marches,  and  on  the 
i6lh  of  June  won  the  battle  of  Morar.  Leaving  Napier  there,  he 
attacked  Gwalior  on  the  xpth,  when  the  dty  was  captured.  The 
fortress  was  stormed  and  won  the  fdlowing  day,  and  Napier 
gained  a  signal  victory  over  the  flying  enemy  at  Jaora-Alipur 
on  the.  22nd.  Rose  then  made  over  the  command  to  Napier  and 
returned  to  Poona.  It  was  to  Rose's  military  genius  that  the 
suppression  of  the  Indian  Mutiny  was  largely  due;  but  owing  to 
official  jealousy  his  outstanding  merit  was  not  fully  recognized  at 
the  time.  For  his  services  he  received  the  medal  with  da^,  the 
thanks  of  both  houses  of  parliament,  the  regimental  colonelcy  of 
the  45th  Foot,  and  was  created  G.C.B.  By  a  legal  quibble  the 
Central  India  force,  after  protracted  litigation,  was  not  allowed 
its  share  of  pri2e-money,  a  loss  to  Rose  of  £30,ooa  Rose  was 
promoted  lieutenant-general  for  his  "eminent  services"  in 
February  x86o,  and  the  next  month  was  appointed  commander- 
in-chief  of  the  Bombay  army,  and  on  the  departure  of  Lord  Clyde 
from  India  in  the  following  June  he  succeeded  him  as  commander- 
in-chief  in  India.  During  his  tenure  of  the  oommand-in-chief 
Rose  improved  the  disdpline  of  the  army,  while  his  powerful 
assistance  enabled  the  dianges  consequent  upon  the  amalga- 
mation of  the  East  India  Company'*  army  with  the  Queen's 
army  to  be  carried  out  without  friction.  He  was  creat«i  R.C.S.I. 
in  x86i  and  G.C.S.I.  on  the  enlargement  of  the  order.,  On  his 
return  home  he  was  made  an  honorary  D.C.L.  of  Oxford 
University. 

Rose  held  the  Irish  command  from  1865  until  1870,  was  raised 
to  the  peerage  in  x866  as  Baron  Strathnaim  of  Strathxuiim  and 
Jhansi,  transferred  to  the  colonelcy  of  the  92nd  Foot,  and  ap- 
pointed president  of  the  army  transport  committee.  By  a  good 
organization  and  disposition  of  the  troops  under  his  command 
in  1866  and  1867  he  enabled  the  Irish  government  to  deal 
successfully  with  the  Fenian  iconspiracy.  He  was  promoted 
general  in  1867.  On  relinquishing  the  Irish  command  he  was 
made  an  honorary  LL.D.  of  Trinity  College,  Dublin.  For  the 
rest  of  his  days  he  lived  generally  in  London.  He  was  gazetted 
to  the  colonelcy  of  the  Royal  Horse  Guards  in  1869,  and  pro- 
moted to  be  field  marshal  in  June  1877.  He  died  in  Paris  on  the 
x6th  of  October  1885,  and  was  buried  with  military  honours 
in  the  graveyard  of  the  Priory  Church,  Christchurch,  Hampshire. 
An  equestrian  bronze  statue,  by  £.  Onslow  Ford,  R.A.,  was 
erectwl  to  his  memory  at  Knij^tsbridge,  London.  He  was 
never  married. 

-  See  Sir  Owen  Tudor  Bume,  QydeanaStratknaim"  Rulers  of  India 
Series  "(1891).  (R.  H.  V.) 

STRATHPEFFER,  a  village  and  spa  of  the  county  of  Ross 
and  Cromarty,  Scotland,  5  m.  W.  of  Dingwall  by  a  branch  of 
the  Highland  railway.  Pop.  (1901),  354*  It  lies  in  a  valley 
of  varying  elevation  (300  to  400  ft.  above  the  sea),  but  is 
shdtered  on  the  west  and  north  and  has  a  compantivdy  dry 
and  warm  dimate.  There  are  several  sulphurous  springs — one 
saline,  another  strongly  impregnated  with  sulphuretted  hydro- 
gen— ^in  great  repute  for  gout,  rheumatism,  skin  diseases  and 
affections  of  the  liver  and  kidneys.  The  well  of  effervescent 
chalybeate  water  is  largdy  resorted  to  for  anaemia  and  as  a 
tonic  A  peat  bath,  similar  to  those  at  Franzensbad  in  Bohemia, 
has  also  been  established.  The  season  runs  from  May  to  October, 
and  during  the  past  few  years  Strathpeffer  has  become  a  very 
popular  resort.  The  pump-room  (1829)  and  pavilion  (x88i) 
are  situated  in  the  middle  of  the  village.  Castle  Leod  (proiL 
Laud)t  ft  Kat  of  the  countess  of  Cromartie,  upon  whose  pro- 
perty Strathpeffer  is  built,  lies  a  mile  to  the  north  and  is  an 
example  of  the  Scots  Baronial  style  dating  from  x66o.  The 
village  was  the  scene  of  the  fight  between  the  Mackenzies  and 
Macdonalds  in  1478,  and  later  between  the  Mackenzies  and 
the  Munros.  The  Mackenzies  prevailed  in  both  encounters. 
The  ascent  of  Ben  Wyvis  (3429  ft)  is  commonly  made  from 
Strathpeffer. 

STRAUBINO,  a  town  of  Germany,  in  the  kingdom  of  Bavaria, 
pleasantly  utuated  in  a  fertile  pl^,  on  the  right  bank  of  the 
Danube,  here  crossed  by  two  bridges,  25  m.  S.E.  of  Regensburg, 


on  the  railway  to  Passau.  Pop.  (1905),  aojBs^  ncifly  sB  of 
whom  are  Roman  Catholics.  Its  oldest  and  most  charaaeriscic 
building  is  the  tall  square  tower  with  its  five  potaied  tann«. 
dating  from  1208.  It  has  right  Romaa  Catholic  churdbn 
among  them  being  the  church  of  St  James,  a  handsooK  Lait 
Gothic  edifice,  with  some  paintings  ascribed  to  Wohlgemcih. 
the  old  Carmelite  church  containing  a  xnonumeBt  to  TKkt 
Albert  II.  of  Bavaria;  and  that  of  St  Peter  with  the  tomb  of  A^dq 
Bernauer.  It  has  also  a  Gothic  town-hall,  a  casde,  now  used 
as  barracks,  and  two  fine  squares.  The  numerous  cdocaiiaiil 
establishments  include  a  gymnasium,  an  ^sisoofal  semt£ir>' 
for  boys  and  a  normal  school  The  industries  of  Scraabirg 
are  tanning  and  brewing,  the  manufacture  of  bricks  aad  ccser.t 
and  trade  in  grain  and  cattle.  Stnubing  is  a  town  of  react c 
origin,  believed  to  be  identical  with  the  Rooaan  siaiion  of 
Serbiodwum.  In  definite  history,  however,  it  is  known  od> 
as  a  Bavarian  town,  and  from  1353  to  142s  it  was  the  seal  d 
the  ducal  line  of  Bavaria-Straubing.  Its  chief  faistoncal  imcFcs 
attaches  to  its  connexion  with  the  unfortunate  A^nes  Bcrucer 
(f.v.),  who  lived  at  the  ch&teau  here  with  her  husband  D^ 
Albert  IIL 

See  Wimmer,  SammdbldUer  sur  CaekuJOe  drr  StaH  SimSrtf 
(StrautHng,  1883-1884),  and  Ortner,  Slrambi»g  in  seimer  Yergtrnpt- 
heit  und  GeggnwoH  (Straubing,  1902). 


STRAUS,  LUDWIO  (X835-1899),  Austrian  violinist,  was  bcf^ 
at  Pressburg  on  the  38th  of  March  1835.  He  studied  at  tbc 
Vienna  Conservatorium  from  X843  to  1848,  as  a  puptl  of  Bchs. 
made  his  first  appearance  in  1850,  and  five  years  afterrzrds 
made  a  tour  in  Italy;  in  1857  he  became  acquainted  wiib  \s 
lifdong  friend,  the  'cellist  Piatti,  and  toured  with  him  ia  Ger- 
many and  SwedexL  From  x86o  to  1864  he  was  conGert-raffsts 
at  Frankfort,  and  during  these  years  he  vbited  EngUnd  fre- 
quently, in  the  year  1864  taking  up  his  residence  there.  He  vss 
for  many  ^ears  leader  of  Hall6's  orchestra  in  Manrhrwcr.  lad 
a  familiar  figure  at  the  Popular  Concerts  in  Londoo.  He  vu 
first  violin  in  the  Queen's  Band.  He  retired,  owing  to  IS  heakk. 
in  X893,  and  from  that  time  till  his  death,  on  the  ajrd  of  Ocrobe 
1899,  lived  at  Cambridge.  His  playing,  whether  of  violin  s 
viola,  had  very  great  qualities;  he  was  perfect  in  rrwfmKf 
and  his  power  of  sdf-effaoement  was  of  a  piece  with  his  gesiit 
disposition  and  with  the  pure  love  of  art  which  distingimkei 
him  through  Ufe.  A  more  lovable  nature  never  existed,  and  bis 
quiet  influence  on  the  art  of  his  time  was  very  great. 

STRAUSSi  DAVID  FRIEDRICH  (1808-1874).  Gennan  theo- 
logian and  man  of  letters,  was  bom  at  Ludwiipburg.  sir 
Stuttgart,  on  the  37th  of  January  x8o8.  In  his  thirteenth  >ex? 
he  was  sent  to  the  evangelical  seminary  at  BlaubeuicB.  ner 
Ulm,  to  be  prepared  for  the  study  of  theology  Amongg  tk 
prindpal  masten  in  the  school  were  Professors  Kern  and  F.  C 
Baur,  who  infused  into  their  pupils  above  all  a  deep  krre  of  ik 
andent  dassics.  In  1825  Strauss  passed  from  sdiool  to  tk 
university  of  TQlungen.  The  professors  of  philoaopfay  thn 
failed  to  interest  him,  but  he  was  strongly  attracted  by  tk 
writings  of  Schleiermacher,  which  awoke  his  keen  diakctkal 
faculty  and  delivered  him  from  the  vagueness  and  exa^eratioB 
of  romantic  and  somnambulistic  mystidsm.  In  xSjo  he  l«- 
came  assistant  to  a  country  dergyman,  and  nine  months  li:<r 
accepted  the  post  of  professor  in  the  high  school  at  Maulhnna. 
having  to  teach  Latin,  history  and  Hebrew.  In  October  iS.;: 
he  resigned  his  office  in  order  to  study  under  Schleiermacfaer  tad 
Hegd  in  Berlin.  Hegd  died  just  as  he  arrived,  and,  though  be 
regulariy  attended  Schldennacher's  lectures,  it  was  only  those  « 
the  life  of  Jesus  which  exercised  a  very  powerful  influence  ;::pdB 
him.  It  was  amongst  the  fdlowers  of  Hegd  that  he  foci: 
kindred  spirits.  Under  the  leading  of  H^d's  distinct5s£ 
between  Vorstdlung  and  Begriff,  he  had  already  conceived  *Jk 
idea  of  his  two  princ4>al  theok^cal  works — the  Leben  Jen  i=ii 
the  ChrisUiche  Dogmatik.  In  1832  he  returned  to  Tdtsqis 
and  became  repetent  in  the  university,  lecturing  on  lap:. 
history  of  philosophy,  Plato,  and  history  of  ethics,  with  gro^ 
success.  But  in  the  autumn  of  1833  he  reagned  this  poscioB 
in  order  to  devote  all  his  time  to  the  oomf^etion  of  his 
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Leben  Jesu  (1S35).  Tlie  work  produced  an  immenie  seneation 
and  created  a  new  epoch  in  the  treatment  of  the  rise  of  Chris- 
tianity. In  X  83  7  Strauss  replied  to  his  critics  iSireitsckriften 
tur  Verteidiptnz  meiner  Sckrift  Hber  das  Leben  Jesu).  In  the 
third  edition  of  the  work  (1839),  and  in  Zwei  friedlicke  BUiUer, 
he  made  important  concessions  to  his  critics,  which  he  with- 
drew, however,  in  the  fourth  edition  (1840;  translated  into 
English  by  George  Eliot,  with  Latin  preface  by  Strauss,  1846). 
In  1840  and  the  following  year  he  published  his  CknsUicke 
ClaubensUkre  (3  vols.),  the  principle  of  which  is  that  the  history 
of  Christian  doctrines  is  their  disintegration.  Between  the 
publication  of  this  work  and  that  of  the  Friedlicke  BldUer  he 
bad  been  elected  to  a  chair  of  theology  in  the  university  of 
Ztlrich.  But  the  appointment  provoked  such  a  storm  of  popular 
ill  will  in  the  canton  that  the  authorities  considered  it  wise  to 
pension  him  before  he  entered  upon  his  duties,  although  this 
concession  came  too  late  to  save  the  government.  With  his 
Oaubenslekre  he  took  leave  of  theology  for  upwards  of  twenty 
years.  In  August  1841  he  married  Agnes  Schcbest,  a  cultivated 
and  beautiful  opera  singer  of  high  repute,  but  not  adapted  to  be 
the  wife  of  a  schohir  and  literary  man  like  Strauss.  Five  years 
afterwards,  when  two  children  had  been  bom,  a  separation  by 
arrangement  was  made.  Strauss  resumed  his  literary  activity 
by  the  publication  of  Der  Romantiker  aufdem  Tkron  der  CUsaren, 
in  which  he  drew  a  satirical  parallel  between  Julian  the  Apostate 
and  Frederick  William  IV.  of  Prussia  (1847).  In  1848  he  was 
nominated  as  member  of  the  Frankfort  parliament,  but  was 
defeated.  He  was  elected  for  the  WUrttemberg  chamber,  but 
his  action  was  so  conservative  that  his  constituents  requested 
him  to  resign  his  seat.  He  forgot  his  political  disappointments 
in  the  production  of  a  series  of  biographical  works,  which  secured 
for  him  a  permanent  place  in  German  literature  (Schubarts 
Leben^  2  vols.,  1849;  Christian  M&rklin,  1851;  Nikodemus 
Friscklin,  1855;  Uirick  von  HuUen,  3  vols.,  1858-1860,  6th 
ed.  1895;  H.  S.  Reimarus,  1862).  With  this  last-named  work 
he  returned  to  theology,  and  two  years  afterwards  (1864) 
published  his  Leben  Jesu  fUr  das  deutscke  Volk  (13th  ed.,  X904)* 
It  failed  to  produce  an  effect  comparable  with  that  of  the  first 
Life,  but  the  replies  to  it  were  many,  and  Strauss  answered  them 
in  his  pamphlet  Die  Halben  und-  die  Canun  (1865),  directed 
specially  against  Schenkel  and  Hengstenberg.  His  Ckristus 
des  Ciaubens  und  der  Jesus  der  Gesckickte  (1865)  is  a  severe 
criticism  of  Schleiermacher's  lectures  on  the  life  of  Jesus,  which 
were  then  first  published.  From  1865  to  1873  Strauss  resided 
in  Darmstadt,  and  in  1870  published  his  lectures  on  VoUaire 
(9th  ed.,  1907).  His  last  work,  Der  alte  und  der  neue  Claube 
(1872;  x6th  ed.,  X904;  English  translation  by  M.  Blind,  X873), 
produced  almost  as  great  a  sensation  as  his  Life  of  Jesus,  and 
not  least  amongst  Strauss's  own  friends,  who  wondered  at  his 
onc-sid«i  view  of  Christianity  and  his  professed  abandonment 
of  spiritual  philosophy  for  the  materialism  of  modern  science. 
To  the  fourth  edition  of  the  book  he  added  a  Nackwort  als 
Vorwori  (1873).  The  same  year  symptoms  of  a  fatal  malady 
appeared,  and  death  followed  on  the  8th  of  February  1874. 

Strauts's  mind  was  almost  exclusi^ly  analytical  and  critical, 
without  depth  of  religious  feeling  or  philosophical  penetration,  or 
historical  symDathy;  his  work  was  accordingly  rarely  constructive. 
His  Life  of  fesus  was  directed  against  not  only  the  traditional 
orthodox  view  of  the  Gospel  narratives,  but  likewise  the  rationalistic 
treatment  of  them,  whether  after  the  manner  of  Reimarus  or  that 
of  Paulus.  The  mythical  theory  that  the  Christ  of  the  Gospels, 
excepting  the  most  meagre  outline  of  personal  history,  was  the 
unintentional  creation  of  the  early  Christian  Messianic  ex()ectation 
he  applied  with  merciless  rigour  to  the  narratives.  But  his  opera- 
tions were  based  upon  fatal  defects,  positive  and  negative.  He 
held  a  narrow  theoiv  as  to  the  miraculous,  a  still  narrower  as  to 
the  relatioa  of  the  divine  to  the  hunuin,  and  he  had  no  true  idea 
of  the  nature  of  historical  tradition,  while,  as  F.  C.  Baur  com- 
plained, his  critique  of  the  Gospel  history  had  not  been  preceded 
by  the  essential  preliminary  critique  of  the  Gospels  themselves. 

Authorities. — ^Strauss's  works  were  published  in  a  collected 
edition  in  la  vols.,  by  E.  Zeller  (1876-1878).  without  his  CkrisUieke, 
Dormahk.  His  Ausgewaklte  Brief e  appeared  in  1895.  On  his  life 
and  works,  see  E.  Zeller.  David  Fnedrick  Strauss  in  seinem  Leben 
und  seinen  Sckriflen  (1874);  A.  Hausrath.  D.  F  Strauss  und  die 
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Tkeeloijle  seiner  Zeit  (a  vols..  1876-1878):  F.  J.  Vischer,  KriHseke 
{jdiiM  (1844),  vol.  i.,  and  by  the  same  writer,  AUes  und  Neues  (1883). 
vol.  liL;  K.  Gottschall,  Liierariscke  Ckarakterkdpfe  (1896),  vol.  iv.; 
S.  Eck,  D.  F.  Strauss  (1899};  K.  Harraeus,  D.  F.  Strauss,  sein  Leben 
und  seine  Sckriften  (1901);  and  T.  Ziegler.  D.  F.  Strauss  (a  vols.. 
X908-1909). 

8TRAU88»  JOHANN  (1804-X849),  Austrian  orchestral  con- 
ductor and  composer  of  dance-music,  was  bom  at  Vieima  on  the 
14th  of  March  X804.  In  X819  he  obtained  his  fiist  engagement 
as  a  violinist  in  a  small  band  then  playing  at  the  Sperl,  in  the 
Leopoldstadt,  and  after  acting  as  deputy-conductor  in  another 
orchestra,  he  organized  in  1825  a  little  band  of  fourteen  per- 
formers on  his  own  account.  It  was  during  the  carnival  of  1826 
that  Strauss  inaugurated  a  long  line  of  triumphs  by  introducing 
his  band  to  the  public  of  Vienna  at  the  Schwan,  in  the  Rossau 
suburb,  where  hii  famous  T&uber^WalMer  (op',  x)  at  once  estab- 
lished his  reputation  as  the  best  composer  of  dance-music  then 
living.  Upon  the  strength  of  this  success  he  was  invited  back  to 
the  Sperl,  where  he  accepted  an  engagement,  with  an  increased 
orchestra,  for  six  years.  Soon  after  this  he  was  appointed  luipell- 
meister  to  the  xst  Bttrger  regiment,  and  entrusted  with  the  duty 
of  providing  the  music  for  the  court  balls;  while  the  number  of 
his  private  engagements  was  so  great  that  he  found  it  neces- 
sary to  enlarge  his  band  from  time  to  time  until  it  consisted  of 
more  than  two  hundred  performers.  In  X833  he  began  a  long 
and  extended  series  of  tours  throtighout  northern  Europe, 
eventually  visiting  England  in  1838.  In  Paris  he  associated 
himself  with  Musard,  whose  quadrilles  became  not  much  less 
popular  than  his  own  waltzes;  but  his  greatest  successes  were 
achieved  in  London,  where  he  arrived  in  time  for  the  coroiuition 
of  Queen  Victoria,  and  played  at  seventy-two  public  concerts, 
besides  iimumerable  balls  and  other  private  entertainments. 
The  fatigue  of  these  long  journeys  seriously  injured  Strauss's 
health;  but  he  soon  resumed  his  duties  at  the  Sperl;  and  on  the 
5lh  of  May  1840  he  removed  with  his  band  to  the  Imperial 
"  Volksgarten,"  which  thenceforth  became  the  scene  of  his  most 
memorable  successes,  his  conducting  beitag  marked  by  a  quiet 
power  which  ensured  the  perfection  of  every  minutest  nuance. 
In  X844  Strauss  began  another  extensive  series  of  tours.  In 
X849  he  revisited  London,  and,  after  his  farewell  concert,  was 
escorted  down  the  Thames  by  a  squadron  of  boats,  in  one  of 
which  a  band  played  tunes  in  his  honour.  This  was  his  last 
public  triumph.  On  his  return  to  Vienna  he  was  attacked  with 
scarlet  fever,  of  which  he  died  on  the  25th  of  September  X849. 

Strauss  was  survived  by  three  sons— Johann  (1825-1899), 
Joseph  (1827-X870)  and  Eduard  (b.  1835),  all  of  whom  dis- 
tinguished themselves  as  composers  of  dance-music,  and  assisted 
in  recruiting  the  ranks  and  perpetuating  the  traditions  of  the 
still  famous  band. 

STRAUSS.  RICHARD  (X864-  ),  German  composer,  was 
bom  at  Munich  on  the  xith  of  June  1864,  the  son  of  Fraiue 
Strauss,  an  eminent  hombt.  To  some  extent  a  prodigy,  Strauss 
was  something  of  a  pianist  at  four,  a  composer  at  six,  and  at  ten 
he  was  already  seriously  studyini^  music  under  F.  W.  Meyer,  the 
Munich  Hofkapellmeister.  Soon. the  result  of  this  study  began 
to  make  itself  apparent.  Singers  sang  Strauss's  songs;  the  Walter 
(Quartet  played  hb  Quartet  in  A  (op.  2) ;  Hermaim  Levi  performed 
his  D  minor  Sympkony — a  work  that  does  not  figure  in  the 
composer's  list;  and  BOlow  took  the  composer  under  his  wing 
and  introduced  his  early  Serenade  for  wind  instruments  to  the 
Meiningen  public.  For  obvious  reasons  Strauss  had  not  yet 
found  himself.  He  had  passed  through  the  gymnasium  and 
the  university,  and  his  music  studies  had  been  thorough.  But 
all  this  had  inade  of  the  youth  merely  an  excellent  technical 
musician,  who  in  his  BitJU  Songs  (op.  xo)  and  in  his  Pianoforte 
Quartet  (op.  X3)  showed  how  strongly  he  was  influenced  by  pre- 
decessors, Liszt  4n  the  one  case,  Mendelssohn  in  the  other. 
Btilow's  efforts  to  kindle  in  Strauss  something  of  the  fire  of  his 
own  enthusiasm  for  Brahms's  work  ultimately  proved  fruitless. 
But  to  Biilow,  and  even  more  to  Alexander  Ritter,  Strauss  owed 
the  awakening  in  his  own  mind  of  the  interest  in  the  modem 
development  of  music  that  eventually  in  its  ripeness  placed 
Strauss  at  the  very  top  of  the  composers'  tree  of  his  time.    In 
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1885  Strauss  succeeded  Billow  as  conductor  of  the  Metningen 
orchestra,  but  the  appointment  was  held  only  for  a  few  months^ 
since  in  April  of  this  year  Strauss  resigned  his  post  in  order  to 
travel  in  Italy,  and  on  his  return  in  the  early  autumn  he  became 
3rd  conductor  of  the  Munich  Opera  under  Hermann  Levi. 
Four  years  later  he  was  installed  in  Weimar  as  Hofkapell- 
meister,  but  once  again  he  held  his  post  only  for  a  brief  period, 
for  in  1894,  the  year  of  his  marriage  to  Patdine  de  Ahna,  the 
eminent  singer,  he  was  promoted  to  be  zst  conductor  at  Munich. 
Between  these  various  appointments  and  that  of  Hofkapell- 
meister  in  Berlin  (1899)  Strauss  travelled  considerably  in  the 
near  East  and  over  Europe,  now  in  search  of  health,  anon  in 
propagandism.  His  first  professional  visit  to  London  was  in 
1897,  and  laid  the  foundation  of  a  local  En^h  cult  that  culmi- 
nated six  years  later  in  a  Strauss  festival.  From  that  time 
Strauss's  path  lay  in  pleasant  places.  He  frequently  returned 
to  London,  notably  to  conduct  a  performance  of  EUklraf  in 
Beecham's  season  at  Covent  Garden  in  the  spring  of  1910, 
and  a  part  of  a  concert  at  Queen's  Hall,  when  he  achieved  a 
genuine  triumph  by  his  conducting  of  Mozart's  music. 

Of  the  early  period  of  Strauss  the  composer  there  is  little  of 
importance  to  be  said.  His  early  works  were  neither  better 
nor  worse  than  those  of  scores  of  talented  students  of  an  ad- 
vanced skill  in  matters  of  technique.  Indeed  it  has  often  been 
said,  with  some  show  of  authority,  that  the  ultimate  devclop- 
faient  of  Strauss  is  seen  to  any  appreciable  extent  first  in  the 
symphonic  poem  Macbeth  (op.  23).  Here,  in  spite  of  the 
earlier  Don  Juan  (op.  20),  Strauss  is  himself,  thematically 
and  orchestrally,  for  the  first  time,  Jor  Aus  JkUien  (op.  x6)  is  a 
comparatively  poor  and  quite  unrepresentative  efifusion  apart 
altogether  from  the  faux  pas  contained  in  it  by  the  mistaking 
of  a  popular  song  composed  in  St  John's  Wood,  London, 
for  a  Neapolitan  folk-song.  A  year  only  divides  Macbeth 
(1887)  from  Don  Juan  (1888)— "  Tondramen  ohne  Worte," 
as  they  have  been  called.  But  there  is  an  age  between  them 
and  Tod  und  VerkHirung  (1889) — the  bridge  from  one  part  to 
the  other  and  the  opening  of  the  second  section  of  which  are 
amongst  Strauss's  most  glorious  inspirations.  Between  the 
last-named  work  and  Till  Eulenspiegds  lustigen  Slreiche 
(1894),  Strauss's  first  opera,  Guntram  finds  place  (first  per- 
formance, Weimar,  1894),  the  latter  a  work  that  in  spite  of 
much  ridame  for  the  composer  failed  to  maintain  a  position 
upon  the  stage.  In  TUl  EulenspUgel  is  to  be  found  a  sense 
of  fun  that  is  worthy  of  note  (as  of  emulation),  and  it  is  .perhaps 
worth  recording  that  no  more  noteworthy  example  of  the 
Rondo  form  exists  in  modem  music,  while  its  approximate 
successor,  Don  Quixote  (1897),  is  an  absolutely  outstanding 
example  of  the  Variation  form<  Further,  Strauss  reached  in 
Don  Quixote  his  zenith  as  a  musical  realist.  In  between 
there  occurred  the  Nietzschean  poem  Also  sprach  Zarathustra 
(1895),  which  stirred  up  more  temporary  strife  than  any  of 
its  pr^ecessors,  if  not  so  much  perhaps  as  was  engineered  later 
on  by  the  production  of  Ein  Hddenleben  (1898),  or  by  the 
comparatively  ingenuous  Symphonia  domestica  (1904).  For 
various  reasons  these  compositions  roused  the  somewhat  sleepy 
academics  of  musical  Europe  from  their  lethargy.  They  re- 
vived, with  the  usual  negative  results,  the  ancient  fight  as  to 
the  legitimacy  or  otherwise  of  programme  music.  But  though 
performances  were  comparatively  rare  in  EngUnd  up  to  the 
middle  of  19 10,  those  that  had  occurred  proved  undoubtedly 
attractive,  while  their  rareness  might  quite  reasonably  be  attri- 
buted to  the  very  large  fees  demanded  for  their  performance. 

Up  to  1910  Strauss  had  composed  four  operas.  Of  these, 
Guntram  was  on  frankly  Wagnerian  lines.  Feuersnot,  on 
the  other  hand,  a  satirical,  purely  Munich  work — a  page 
out  of  the  Munich  annals,  as  it  were,  so  closely  Is  it  identified 
with  the  Bavarian  capital  in  its  musical  and  personal  reference, 
though  produced  at  Dresden  in  1901,  remained  sufficiently  alive 
to  have  merited  performance  at  His  Majesty's  theatre,  London, 
again  under  Thomas  Beecham's  direction  in  July  1910.  The 
same  enthusiastic  musician  had  previously  produced  Elehtra 
with  immense  yet  equal  success  ia  London  (Covent  Garden) 


in  the  early  q>ring  of  1910.  Perhaps  aont  of  these  opera 
enjoyed  the  ridame  of  Salome  (Dresden  1905),  which  ia 
England  was  originally  barred  by  the  censor  of  plays,  but  ^as 
performed  severtd  times  at  Covent  Garden  under  Thosaas 
Beecham  in  the  autumn  of  X9ia 

As  a  composer  of  songs  Strauss  enjoys  the  widest  popc^ari'.r 
in  the  conventional  sense  of  the  word.  Many  an  exam{^  cocjd 
be  given  from  the  hundred  and  more  of  his  "  Lieder  **  of  Stracu's 
lawful  right  to  be  considered  a  lineal  descendant  of  the  rend 
line  of  German  song  writers.  Some  arc  transcexkdenily  beau- 
tiful. But  this  very  fact  has  been  thought  to  miliute  agairst 
his  supreme  greatness  as  a  composer  in  the  widest  seosc.  The 
question,  indeed,  though  in  itself  ridiculous,  has  been  asifd: 
which  is  the  true  Richard  Strauss,  the  composer  ai  the  caov 
phonous  Ein  Heldenleben  or  of  the  exquisite  Mergf^  cr 
Traum  durch  die  Ddmmerung?  But  by  19x0  he  had  at  arj 
rate  won  his  place  in  the  muscal  Walhalla.  l^liether  the 
composer's  name  will  survive  by  means  of  his  many  czqazsi  Jt 
"  Lieder,"  by  means  of  his  satire  and  grim  humour,  by  meaes 
of  his  realism  or  his  original  dassidsm,  remains  to  be  teez. 
That  his  position  is  assured  among  the  immortals  is  dear  if  ocij 
on  account  of  his  absolute  independence  of  tbouglit  and  d 
expression,  of  hh  prodigious  breadth  of  artistic  view  and  oi  his 
capacity  to  say  nis  say  in  the  musical  language  of  his  own  day. 
His  heartiest  detractors  admit  that  Strauss  has  enlarged  the 
means  of  musical  expression  even  if  they  cavH  at  his  sofoevhai 
realistic  utterance  on  occasion.  To  put  it  no  lugfaer,  he  mtst 
rank  as  a  aothrcentury  Berlioz  with  a  vastly  wider  rauEBoI 
knowledge  and  equipment.  (R.  H.  U) 

STRAW  and  STRAW  ■AHUFACTIIRBS.  Stnw  {iitre: 
strew,  as  being  used  for  strewing),  is  the  general  tenn  app&d 
to  the  stalky  residue  of  grain-plants  (cspedaUy  wheat,  rjt,  oass, 
barley).  It  forms  the  raw  material  of  some  isportast 
industries.  It  serves  for  the  thatching  <rf  roofs,  for  a  paper- 
making  material,  for  ornamenting  small  surfaces  as  a  "  strav- 
mosaic,"  for  plaiting  into  door  and  table  mats,  mattvsaes,  ftc. 
and  for  weaving  and  plaiting  into  light  baskets,  artificial  flovov 
&C.  These  applications,  however,  are  insignificant  in  compari- 
son with  the  place  occupied  by  straw  as  a  raw  matciial  for  the 
straw  bonnets  and  hats  worn  by  both  sexes.  Of  the  vazioos 
materials  which  go  to  the  fabrication  of  plaited  bead-gear  the 
most  important  is  wheaten  straw.  It  is  only  in  certain  areas 
that  straw  suitable  for  making  plaits  is  produced.  Tht  straw 
must  have  a  certain  length  of  "  pipe  "  between  the  knots,  mcst 
possess  a  clear  delicate  golden  colour  and  must  noi  be  briitk. 
The  most  valuable  straw  for  plaits  is  grown  in  Tuscany,  and  troo 
it  the  well-known  Tuscan  plaits  and  Leghorn  hats  are  made. 
The  straw  of  Tuscany,  specially  grown  for  plaiting*  is  distia- 
guished  into  three  qualities — PotUederas  Semone  being  the  finest. 
Maauolo  the  second  quality,  from  which  the  bulk  of  the  pica 
are  made,  while  from  the  third  quality,  Santa  Fioro^  only  **  Tosoa 
pedals"  and  braids  are  plaited.  The  wheat-seed  for  these 
straws  is  sown  very  thickly  on  comparatively  elevated  and  arid 
land,  and  it  sends  up  long  attenuated  stalks.  When  the  gru 
in  the  ear  is  about  half  developed  the  straw  is  pulled  up  by  the 
roots,  dried  in  the  stm,  and  subsequently  spread  out  for  scvenl 
successive  days  to  be  bleached  under  the  influence  of  akers^e 
sunlight  and  night-dewS.  The  pipe  of  the  upper  joint  alone  is 
selected  for  plaiting,  the  remainder  of  the  straw  being  used  fx 
other  purposes,  lliese  pipes  are  made  up  in  small  bundkL 
bleached  in  sulphur  fumes  in  a  dosed  chest,  assorted  into  siacs, 
and  so  prepared  for  the  plaiters.  Straw-plaiting  is  a  doocKK 
industry  among  the  women  and  young  children  of  Tuscany  aod 
some  parts  of  Emilia.  Tuscan  plaits  and  hats  vary  cnonnoeSf 
in  quality  and  value;  the  plait  of  a  hat  of  good  quality  may 
represent  the  work  of  four  or  five  days,  while  hats  of  the  hi^est 
quality  may  each  occupy  six  to  nine  months  in  making.  The 
finest  work  is  excessively  trying  to  the  eyes  of  the  plaiteis,  wto 
can  at  most  give  to  it  two  or  time  hours'  labour  daily. 

The  districts  around  Luton  in  Bedfordshire  and  the  ncif!^ 
bouring  counties  have,  since  the  beginning  of  the  17th  ccntci;. 
been  the  British  home  of  the  straw-plait  industiy.    The  stn« 
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of  CRtKln  TuidClci  of  wWt  cultivxteil  in  tlul  re^a  b,  In 
Eavourablc  scuons,  posBcoed  of  a  &no  bri^t  colom  mnd  dua 
tenacity  uid  slrcDgth.  The  itimw  Ii  cut  as  in  ordlnuy  bar- 
vcstmgi  but  u  allowed  to  dry  in  the  Hin  before  buidlng.  Sub- 
aequently  itnwi  are  aeleclsl  from  the  afacaves,  and  of  theie 
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itrawa  a^e  dyed  e{thei  in  pipe  or  in  plait-  The  pUiten  work 
up  the  marerial  in  a  damp  atate,  either  into  wbote  itraw  or 
■put  9inw  pUiti.  Split  airawa  an  prepared  with  the  aid  of  a 
■null  iziitrument  having  a  prejeciiag  point  wbicb  enlen  the 
■Iraw  pipe,  and  from  which  rediate  the  Dumber  of  bufe-edfed 
cutlera  into  which  the  itnw  it  to  be  q>Ut.  The  pUitlsf  of 
(traviathacounliesof  Bucka.,Bed«.,Betka.  and  H«ru.  [onnerijr 
gave  employawnt  to  Buny  iboiutmdj  ol  women  ud  younf 
children;  but  now  vait  quantitie*  of  plaits  are  impotted  at  a 
very  cheap  rate  from  Italy,  China  and  Japan.  The  result  ft 
that,  while  the  Luloa  tmde  In  the  manufacture  of  unw  and 
fancy  hats  of  eveiy  description  bas  largely  extended,  the  numbed 
of  English  plailers,  all  told,  was  not  mote  than  a  few  hundreds 
In  1Q07,  as  compared  with  30,000  in  iS;i.  The  plaits  areiewed 
partly  by  hand  and  in  a  spcdol  sewing-machine,  and  the  bats 
or  bonnets  are  finisbcd  by  stlfienlng  with  Eclatin  liit  and 
blocking  into  shape  with  the  aid  of  heat  and  powerful  preaufe, 
according  lo  the  dictates  of  fashion. 

In  the  United  Stales  straw-plait  work  !s  piindpaUy  centred 
in  the  state  of  Massachusetts. 

Many  •ubauwet  be»In  ilraw  are  worked  [nio  plaits  and  bnidi 
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this  tendency.  The  gent 
spedes,  native  ol  the  north  temperate  regions  of  both  hemi- 
spheres, as  well  as  of  mountain  districts  in  wanner  climes;  one 
species  is  found  in  ChDe.  The  tufted  character  of  the  plant,  and 
its  habit  of  seriding  out  long  slender  branches  (runners)  wiiich 
produce  a  new  hud  at  the  extremity,  are  well  known.  The 
leaves  have  usually  three  leaflets  palmately  arranged,  but 
Ibe  dumber  o(  leaflets  may  be  increased  to  five  or  reduced  lo 
one.  While  the  BoHer  has  the  typical  Rosaceous  structure,  the 
lO-calied  Ituit  Is  veiy  peculiar,  hut  ii  may  be  understood  by  the 
contrast  it  pTWentJ  with  the  "  hip  "  ol  the  rose.  In  the  latt- 
named  plant  the  top  of  (he  floner^talk  eipands  as  it  grows 
Into  a  vase-shaped  cavity,  the  "  hip,"  wiiUn  which  are  concealed 
the  true  ftuits  or  seed-vessels.  In  the  rose  the  eiiremily  of 
the  floia]  axis  is  concave  and  bears  the  carpels  in  its  Interior. 
In  the  strawberry  the  floral  aot,  histead  Si  becoming  concave, 
swells  out  bto  a  fleshy,  dome-shaped  or  flattened  masa  In 
which  the  carpels  or  true  fruits,  conuDotily  called  [ups  or  seeds, 
are  more  or  less  embedded  but  never  wboUy  concealed.  A 
ripe  strawberry  In  fact  may  be  aptly  compared  lo  the  "  fruit " 
of  a  rose  turned  Inside  out. ' 

The  comoion  wfld  strawberry  of  Great  Britain  {fig.  i),  which 
indeed  Is  lound  throughout  Europe  and  gresi  part  of  temperate 
Asia  and  North  America,  is  Fmtuna  SMffl,  and  this  was  the 
first  tpcdcs  brought  under  cultivalion  in  the  early  part  of  the 
i7lh  century.  Later  on  other  spcdes  were  Introduced,  such  as 
F-  eJalur,  a  European  species,  the  parent  slock  of  the  hautbois 
strawberries,  and  espedaDy  F.  tiipHiana  from  the  United  States 
and  F.  diQetiitU  from  Chile.  From  these  spedes,  crossed  and 
[ocrossed  in  vaiioui  mannen,  have  sprung  the  vast  nutnber 
XXV  tj 


of  different  varieties  now  enmnerated  in  catalogues,  wbon 
charactetistks  an  so  ineitiicably  blended  that  the  attempt  lo 
trace  their  eiact  parentafe  or  to  foUow  out  their  lineage  has 
become  impossible.  The  varieties  at  presenl  cultivated  vary 
in  the  most  nmarkable  degree  fai  <iie,  colour.  Savour,  shape, 
degree  of  fertility,  season  of  ripening,  liability  to  disesse  and 
constitution  of  plant.  Some,  as  previously  stated,  vary  in  foliage, 
others  produce  no  lurmera,  and  soma  vary  materially  In  the 
ictative  development  of  their  sexual  organs,  for,  while  in  most 
cases  the  Oowert  an  in  appearance  hermaphrodite,  al  least 
in  structure,  then  is  a  very  general  tendency  towards  a  separa- 
tion of  the  •exes,  so  that  ibe  flowers  are  males  or  females  only 


ttu).     In  llowa  and  fruit, 
le  perfect  In 


Fro.  1.— Wild  Suawbcrry  IFrat 


as  to  function,  even  althou^  they  m  . 

tion.  This  tendency  to  dioecism  Is  a  common  characteristk 
among  Rosaceae,  and  sometimes  proves  a  source  of  disappoint- 
ment to  liM  cultivator,  who  finds  his  plants  barren  where  he  had 
hoped  to  gather  a  crop.  This  happens  in  the  United  States 
more  frequently  than  in  Britun,  but  when  recognised  can  readily 
be  obviated  by  planting  male  varieties  in  the  vidnity  of  the 
barren  kinds.  Darwin,  In  alluding  to  the  vast  amount  of 
variability  in  the  so-called  "  fruit  "—a  change  efiected  by  the 
art  of  (he  horticulturist  in  less  than  Ihiee  centuries — contnats 
with  this  vsriability  the  Salty  and  permanence  of  rharaflet 
presented  by  the  true  fruits,  or  pips,  which  an  distrUnited  over 
the  surface  of  the  swollen  axis.  The  will  and  art  of  the  gardener 
have  been  directed  to  Ibe  improvement  of  the  one  organ, 
while  he  has  devoted  no  attention  to  the  other,  which  conse- 
quently remains  m  the  aame  condition  ai  ia  the  wHd  plant. 
Too  much  sinss  Is  not,  however,  to  be  laid  on  Ibis  pohit,  foe 
it  must  be  remembered  that  Ibe  foliage,  which  is  not  spedally 
as  object  of  tlie  gardener's  "  selcctkm,"  Devertbdets  vatita 
considerably. 

The  larger-fruited  torts  are  obtained  by  crossing  from  F. 
thihitHii  and  P.  tirptiima,  and  the  amaller  amines  from 
F.  sued.  The  alpine  varieties  should  be  raised  from  seeds; 
while  the  other  sorts  an  continued  true  to  their  kinds  by 
runnen.  If  new  varieties  are  desired,  these  ate  obtained  by 
iudldous  crossing  and  seeding. 

The  seedi  of  the  tlpines  should  be  saved  from  the  Gimt  fruit 
riiJ«^  earty  in  the  summer.  They  may  si  once  be  town,  either  In  a 
•bellered  bordet  outdoors  or  in  pots,  or  teller  in  March  undFT  llass. 
when  Ihey  will  pioduce  fruiti  in  June  of  llie  isme 


and  light,  and  the  x 


y  slightly  c( 
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an  Urfr  Qiwwih  they ' 
tnnifcrnd *""  """ 


Ikr  tbey  an  to  mulii  f«  '***'^"b     TIw  mdi 
be  bdped  oo  bv  (ende  heal,  aiKl  wlicil  Ibc  pUui 
Lbcy  an  pricked  oot  is  fine  ckh  HiL  ud  in  Judb 
"  '•'^^  Tnuad  lor  bcaiiDC ;  Ihay  will  pnidim  a 
m  and  a  full  one  la  the  f cUowiof  aiaiim 
be  applied  to  Ihe  choinr  Medlinn  gf  ibe 
hkh  new  vaijeda  an  eipwud.   Amontn 


bten  riven,  an  tboae  known  at  S(  Joiepli  and  St  Anthony  of  Padui 
The  ruaaen  o(  eitabliilKd  Bfti  •houM  be  allawvl  to  noi  in  tli 
■oil  adjolnlnt  Ihe  planti,  which  abiiuld,  Ibetefon,  be  kepi  liihl  an 
line,  or  layernl  into  unall  put*  ae  for  {orctnc.  Ai  toon  u  a  Iv 
kavce  ere  pnKlucBd  on  rack  cheaBcondnry  ninner*  ihould  be  Kopper 
When  the  planu  have  becontt  *«a-nioced  tbey  ibould  at  once  (j 
planted  out-  They  do  best  in  a  ratber  itnna  loan,  aad  sboidd  b 
kept  tolerably  moift-  The  icadet  Hccion  prelen  a  rich  Andy  loan 
The  ground  abouU  be  trenched  9  or  5  Ft.  deep,  and  MppliBi  wit 
plenly  d  nanun.  •  ^ood  pnponion  of  whsb  ilKiuld  lie  Jub  bdv 
tlie  note,  to  or  l>  id.  From  the  sirface.  The  planu  uay  be  pii 
in  on  an  avefage  about  >  It-  apart. 

A  Duichlng  of  itnwy  nanure  put  between  the  ruvt  in  ^irin 
lerve*  to  keep  tbe  itound  moiel  and  the  frail  dean,  aa  well  u  t 
lilacd  nouriuaent  to  the  plants  Unteaa  required,  the  runnen  ai 
:ut  off  early,  in  order  to  proDBte  the  awdliai  ot  the  fruit.  Th 
.1 ■  j..j-_  j_.  iKHiiiH'  after  the  (ruit  ii  en.  an 


cut  ol 


Thanianti 


atend  during  dry  weath 
tDl  It  befini  to  colour.    . 

reagalnrei ■  -■ 

lould  be  re 


>,  if  the  old  lava 


lucntly  if  kept  frn 

■tr  lh«  (rait  haa  becL , ,  , 

dnnt  or  leaf-mould  Ii  aH^ed.    A  top-dieaing  of  I 

_,.., if  applied  before  the  planta  bettn  to  pow  in  *prii„ 

after  that  period  they  ehouid  not  be  diiturbed  during  the  eumtncr 
eiths  at  root  or  at  lop.  If  the  plaati  prnduce  a  laire  number  ot 
Bower-icapee,  each  khould,  if  fioe  large  Iruii  U  d«ir^,  have  them 
reduced  to  about  four  of  tbe  nrongeat.  The  lownU  biouomi  on 
the  icape  will  be  Inund  to  produce  the  largeet,  earlieil  and  beet 
frvita.    Tbe  fnilt  should  not  be  lathered  tiH  it  ii  quite  ripe,  and 

I  are  best  taloEa  vrilhout  the  BtaiL  and 

)panted  for  fnrddg^  arc  layered 


rooted  Ihey  j 

tiwy  ihould  bt  covered  with  dry  Utter  or  braclcen,  but  do  no( 
niirraiiifi"  lequiic  to  be  placed  unds* i^aia.    They  a  ito 

the  loreinf  hotieea  ai  nquired.    The  main  pdnta  to  b  tw 

in  forcbif  atrawbetriea  are.  Bnt,  Co  have  strong  stoc  bt 

Icavcaef  wUch  have  grown  iturdily  from  hein^ well  er  !it, 

and  secondly,  to  onr  tbem  on  slowly  till  fruit  is  set  ev 

ai*  bit  Introduced  into  beat,  tbe  temperature  should  1  A 

or  50*  by  fire  heat,  and  air  must  be  freely  sdmitte  bt 

leave*  appeaf  to  grow  up  thin  and  delicate,  less  Fire  L». ..— .  H.jrt 
■ir  must  be  given,  but  an  average  temperature  ol  53'  by  day  may 
be  allawed  and  continued  irhile  the  [ilanta  are  in  flower.  Wbei 
the  Iniit  is  set  the  heat  nay  be  gradually  Increased,  till  at  tlu 
ripening  period  il  stands  at  6^',  aod  occaaionally  at  75*  by  sun  ^**' 
While  the  fruit  is  inlling  Ihe  plaola  should  uever  be  aUowed 


■stbe 


Tbe  forced  ^nts  properly  hirdened  make  brat 

tjoos,  and  iF  nut  out  early  ui  summer,  in  good  gnjuod. 

produce  a  useful  autumna]  crop- 


ild  beeivei 

Ing.    The  plants 


.  I  — SptatnOsca  ktmiili,  Hop  and  Strawberry  Mildew, 


of  the  lesF  surface. 


lin^e  pcrithcdua  burstingi 


nildewa.a1 

ndwiuit 

ling  aSUrt 

night  lempn 


ihjcci  are  mildew  and  k>f-K«.  TW  farmii. 
lets  the  leaves  and  iweads  to  tbefrvt,  tboe  h 
!  white  nyceliunL  Tne  fnngna  ia  id^uksl  wnk 
In  bapa  ISt/uBtOia  ki^So,  awd  am  ih-reii^ 
— '  tv  opowic  (f  ila  host  to  cdd  drMgbis  a 


..^_. ,,. ^Ipnying  tbe  FoEace  wieh  p  .  ..    _       ,    _ 

(I  01.  Id  I  pHon  of  water)  ibould  holdTl  in  chiek-  but  the  cim 
should  not  DC  sprayed  when  Ibr  fruit  is  drvelcfvqf-  TV  le^ 
spot"  is  caused  by  the  luiigus  SpUirdU  frmtimat.     The  im 

of  this  attach  is  tbe  appearance  ri  small,  rimlar.  *!■» 

Lhe  leaves,  having  a  broad,  dchniie.  dark  rediEah  na^a 


FlC.  i.—Spluimllafrtfriar. 
Tawberry  leaF  shoving  disraled  spots. 


Follciwed  later  by  th 


t  cockchafer  (MdUinaka  nftan'rl  *^  <^  >" 
rnin}  frequently  feed  upon  ilv  roots  of  the  ftrav- 

Jderable  dsm^,  while  the  larvae  of  tfw  garrln 


1  rticularly-      Tbe    carnivorous    ground     heerln. 

I  itirital  ni'ira  and  Harpalui  r^fmantLi.  *beii  -> 

■TRUTHAII,  a  targe  residential  diitrict  in  the  Kuth  ^ 
LoadOD,  Eo^and,  irtthin  the  municipal  borou^  of  Wssffr 
wocth.  Tbe  name  appears  to  indicate  its  posltioD  on  an  ajuieAt 
"  Micel "  or  highway.  Accotding  to  Domesday,  Strealhus 
loduded  men]  maoois,  two  of  wbidt,  Tootmc  and  Balhus 
(to  follow  the  modern  Domendalure),  belonsnd  Is  tbe  abbot  <f 
St  Maiy  do  Bee  in  Normandy.  One  of  tevenl  public  grotdbdi 
En  the  neighbourhood  of  Strealham  is  called  Tooting  B« 
Common-  IhepariihcburchofSL  Leonard.  5trcatliaiB,ciH]taics 
among  its  memorials  that  of  Heuiy  Thiale  (d.  ijSi).  with  u 
iniaiptioii  by  Samuel  Johnson,  who  was  a  constant  Tsitctf  it 
Thtale's  house,  Streatham  Park,  which  a  lu  Itmgcr  ■i*¥M4Tiif 

CTHUTOII.  a  city  ol  La  Salle  county,  Hlinoii,  U-SjL.  a 
the  Vermilion  rivet,  ia  the  N.  part  of  the  Mate,  abosn  «;  ■. 
S.W,  of  Chicago.  Pop-  (1890),  11,414:  (1900),  u,/r]^  0*  who* 
3740   «tl«   loitiSil-lMnii    (1910   census}    14^13;   knd  ti». 
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r'97  sq.  m.  It  is  lerved  by  the  Atchison,  Topeka  &  Santa 
F6,  the  Chicago,  Burlington  &  Quincy,  the  Chicago  &  Alton, 
be  Chicago,  Indiana  &  Southern  and  the  Wabaidi  railways. 
>trcator  has  a  public  library  and  a  Chautauqua  auditorium. 
Lt  is  in  the  Vermilion  coal  region,  and  clay  for  brick  and  tile  is 
ibundant  in  its  vicinity.  The  city's  manufactures  include 
^ss,  brick,  tile,  foundry  and  machine-shop  products,  &c 
[n  1905  the  factory  product  was  valued  at  $1,888,894,  being 
51*4%  greater  than  in  1900.  Streator  was  kid  out  In  z868, 
nras  incorporated  as  a  viUage  in  1870  and  was  chartered  as  a 
zity  in  i88a. 

STREET,  GBOROB  EDMUND  (1824-1881),  English  architect, 
sras  bom  at  Woodford  in  Essex  on  the  20th  of  June  1824.    He 
was  the  third  son  of  Thomas  Street,  solicitor,  by  his  second 
wife,  Mary  Anne  MilUngton.    George  went  to  school  at  Mltcham 
in  about  1830,  and  later  to  the  Camberwell  collegiate  school, 
which  he  left  in  1839.    For  a  few  months  he  was  in  his  father's 
business-  in  PhUpot  Lane,  but  on  his  father's  death  he  went  to 
live  with  his  mother  and  sister  at  Exeter.    There  his  thoughts 
first  turned  to  architecture,  and  in  1841  his  mother  obtained  a 
place  for  him  as  pupO  in  the  office  of  Mr  Owen  Carter  at  Win- 
chester.   Afterwards  he  worked  for  five  years  as  an  "  improver  " 
with  Sir  George  Gilbert  Scott  in  London.    At  an  early  age 
Street  became  deeply  interests!  in  the  principles  of  Gothic 
architecture,  and  devoted  an  unsparing  amount  of  time  and 
labour  to  studying  and  sketching  the  finest  examples  of  medieval 
buildings  in  England  and  on  the  Continent.    His  first  com- 
mission was  for  the  designing  of  Biacoray  Church,  Cornwall. 
In  1849  he  took  an  office  of  his  own.    He  was  a  draughtsman  of 
a  very  high  order;  his  sketches  are  masterpieces  of  spirit  and 
brilliant  touch.    In  1855  he  published  a  very  careful  and  well- 
illustrated  work  on  The  Brick  and  Marble  Architecture  of  Northern 
Italy,  and  in  1865  a  book  on  The  Gothic  Architecture  of  Spain, 
with  very  beautiful  drawings  by  his  own  hand.    Street's  personal 
taste  led  him  in  most  cases  to  select  for  his  design  the  X3th- 
centuiy  Gothic  of  En^nd  or  France,  his  knowledge  of  which 
was  very  great,  especially  in  the  skilful  use  of  rich  mouldings. 
By  far  the  majority  of  the  buildings  erected  by  him  were  for 
ecclesiastical  uses,  the  chief  being  the  convent  of  East  Grinstead, 
the  theological  college  at  Cuddesden  and  a  very  large  number  of 
churches,  such  as  St  Philip  and  St  James's  at  Oxford,  St  John's 
at  Torquay,  AU  Saints'  at  Clifton,  St  Saviour's  at  Eastbourne, 
St  Margaret's  at  Liverpool  and  St  Mary  Magdalene,  Paddington. 
His  largest  works  were  the  nave  of  Bristol  Cathedral,  the  choir 
of  the  cathedral  of  Christ  Church  in  Dublin,  and,  above  all,  the 
new  courts  of  justice  in  London.    The  competition  for  this  was 
prolonged  and  much  diversity  of  opinion  was  expressed.    Thus, 
the  judges  wanted  Street  to  make  the  exterior  arrangements 
and  Barry  the  interior,  while  a  special  committee  of  lawyers 
recommended    the    designs  of  Alfred  Waterhouse.    In  June 
x868,  however.  Street  was  appointed  sole  architect;  but  the 
building  was  not  complete  at  the  time  of  his  death  in  December 
1881.    Street  was  elected  an  associate  of  the  Royal  Academy 
in  1866,  and  R.A.  in  1871;  at  the  time  of  his  death  he  was 
professor  of  architecture  to  the  Royal  Academy,  where  he  had 
delivered  a  very  interesting  course  of  lectures  on  the  develop- 
ment of  medieval  architecture.    He  was  also  president  of  the 
Royal  Institute  of  British  Architects.    He  was  a  member  of  the 
Royal  Academy  of  Vienna,  and  in  1878,  in  reward  for  drawings 
sent  to  the  Paris  Exhibition,  he  was  made  a  km'ght  of  the  Legion 
of  Honour.    Street  was  twice  married,  first  on  the  17th  of  June 
1852  to  Mariquita,  second  daughter  of  Robert  Proctor,  who 
died  in  1874,  and  secondly  on  the  xzth  of  January  1876  to  Jessie, 
second  daughter  of  William  Holland,  who  died  in  the  same  year. 
The  architect's  own  death,  on  the  i8th  of  December  x88x,  was 
hastened  by  overwork  and  professional  worries  connected  with 
the  erection  of  the  law  courts.    He  was  buried  on  the  39th  of 
December  in  the  nave  of  Westminster  Abbey. 

STREUTZ  (Strjelist),  a  body  of  Russian  household  troops 
originally  raised  by  the  tsar  Ivan  the  Terrible  in  the  middle 
of  the  i6th  centiuy.  They  numbered  40,000  to  50,000  infantry, 
and  formed  the  greater  part  of  the  Russian  armies  in  the  wars 


of  the  x6th  and  17th  centuries.  They  were  a  fierce  and  ill- 
disdpUned  force,  individually  brave  and  cruel  in  war,  and 
almost  ungoveniable  in  peace.  Their  mutinies  were  frequent 
and  dangorous,  and  at  last,  in  1682,  an  unusually  serious  out- 
break led  Peter  the  Great  to  compass  the  abolition  of  the 
force.  The  Strelits  were  gradually  drawn  to  the  western  frontier 
of  Russia,  and  in  1698  they  rose  in  mutiny  for  the  last  time. 
Crushed  in  battle  by  Peter's  general,  Patridc  Gordon,  they 
ceased  to  exist  as  a  notary  force,  and  about  2000  of  them  who 
fell  into  the  hands  of  the  tsar  were  barbarously  tortured  and 
put  to  death.  

STRENGTH  OF  MATSRIALS,  that  part  of  the  theory  of 
engineering  which  deab  with  the  nature  and  effects  of  stressei 
in  the  parts  of  engineering  structtires.  Its  principal  object 
is  to  determine  the  proper  sise  and  form  of  pieces  which  have  to 
bear  given  loads,  or,  conversely,  to  determine  the  loads  which 
can  be  safely  applied  to  pieces  whose  dimensions  and  arrange- 
ment are  already  given.  It  also  treats  of  the  relation  between 
the  applied  loads  and  the  changes  of  form  which  they  cauae, 
The  subject  comprises  experimental  investigation  of  the  pro- 
perties of  materials  as  to  strength  and  elasticity,  and  mathe- 
matical discussion  of  the  stresses  in  ties,  struts,  beams,  shafts 
and  other  elements  of  structures  and  madiines. 

Stress  is  the  mutual  action  between  two  bodies,  or  between 
two  parts  of  a  body,  whereby  each  of  the  two  exerts  a  force 
upon  the  other.  Thus,  when  a  stone  lies  On  the  groimd  there 
is  at  the  surface  of  contact  a  stress,  one  aa^ect  of  which  is  the 
force  directed  downwards  with  which  the  stone  pushes  the 
ground,  and  the  other  aspect  is  the  equal  force  directed  upwaxtls 
with  which  the  ground  pushes  the  stone.  A  body  is  said  to  be 
in  a  state  of  stress  when  there  is  a  sttess  between  the  two  parts 
which  lie  on  opposite  sides  of  an  imaginary  surface  of  section. 
A  pillar  or  block  supporting  a  weight  is  in  a  state  of  stress 
because  at  any  cross  section,  the  part  above  the  section  pushes 
down  against  the  part  below,  and  the  part  below  pushes  up 
against  the  part  above.  A  stretched  rope  is  in  a  state  of 
stress,  because  at  any  cross  section  the  part  on  eadi  side  is 
pulling  the  part  on  the  other  side  with  a  force  in  the  direction 
of  the  rope's  length.  A  plate  of  metal  that  is  being  cut  in  a 
shearing  machine  is  in  a  state  of  str^s,  because  at  the  place 
where  it  is  about  to  give  way  the  portion  of  metal  on  either 
side  of  the  plane  of  shekr  is  tending  to  drag  the  portion  on  the 
other  side  with  a  force  in  that  plane. 

Nomul  and  TanteiUial  Stress. — In  a  solid  body  which  Is  in  a 
state  of  stress  the  direction  of  stress  at  an  imaginary  surface  of 
division  may  be  normal,  oblique  or  tangential  to  the  sunaoe.  When 
oblique  it  is  convenientlv  treated  as  consisting  of  a  normal  and  a 
tangential  component.  Normal  stress  may  be  dther  push  (com- 
pressive stress)  or  pull  (tensile  stress).  Stress  which  is  tangential 
to  the  surface  is  called  shearing  stress.  Oblique  stress  may  be 
regarded  as  so  much  push  or  |>uU  along  with  so  much  shearing  stress. 
The  amount  of  stress  per  unit  of  surface  is  called  the  intensity  of 
stress.  Stress  is  said  to  be  uniformly  distributed  over  a  surface 
when  each  fraction  of  the  area  of  surface  bears  a  corresponding 
fraction  of  the  whole  stress.  If  a  stress  P  is  uniformly  distributed 
over  a  plane  surface  of  area  S,  the  intensity  is  P/S.  If  the  stress  is 
not  umfonnly  distributed,  the  intensity  at  any  point  is  iFllS^ 
where  iP  is  the  amount  of  stress  on  an  indefinitely  small  area  » 
at  the  point  considered.  For  practical  purposes  intensity  of  stress 
is  usually  expressed  in  tons  weight  per  square  inch,  pounds  weight 
per  square  inch,  or  kilogrammes  weight  per  square  millimetre  or  per 
square  centimetre. 

Simple  iMiiitudinal  Stress. — The  amplest  possible  state  of  stress 
is  that  of  a  short  pillar  or  block  compressed  by  opposite  forces  applied 
at  its  ends,  or  that  of  a  stretched  rope  or  other  tie.  In  these  cases 
the  stress  is  wholly  in  one  direction,  that  of  the  length.  These 
states  may  be  distinguished  as  simple  longitudinal  push  and  nrople 
longitudinal  pull.  In  them  there  is  no  stress  on  planes  parallel  to 
the  direction  of  the  applied  forces. 

Compound  Stress. — ^A  more  com|dex  state  of  stress  occurs  if  the 
block  is  compressed  or  extended  by  forces  applied  to  a  pair  of  oppo- 
site ades,  as  well  as  by  forces  at>plied  to  its  ends — that  b  to  say,  if 
two  simple  longitudinal  stresses  in  different  directions  act  togetner. 
A  sdll  more  complex  state  occurs  if  a  third  stress  be  applied  to  the 
remaining  pair  oi  ndes.  It  may  be  shown  (see  Elasticity)  that 
any  state  of  stress  which  can  possibly  exist  at  any  point  of  a  body 
may  be  produced  by  the  joint  action  of  three  umpie  pull  or  push 
stresses  in  three  siutably  chosen  directions  at  right  angles  to  eadi 
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other.  These  three  are  called  principal  streaaes,  and  their  directbns 
are  called  the  axes  of  principal  stress.  These  axes  have  the  impor- 
tant property  that  the  intensity  of  stress  along  one  of  them  is  greater, 
and  along  another  it  is  less,  thian  in  any  other  direction.  These  are 
called  respectively  the  axes  of  greatest  and  least  principal  stress. 

Resolution  of  Stress. — Retummg  now  to  the  case  of  a  single  simple 
longitudinal  stress,  let  AB  (fig.  i)  be  a  portion  of  a  tie  or  a  strut 
A  which  is  bemg  pulled  or  pushed  in  the  direction  of 

the  axis  AB  wtth  a  total  stress  P.  On  any  plane 
CD  taken  at  right  angles  to  the  axis  we  have  a 
normal  pull  or  push  of  intensitjr  p*P/S,  S  being 
the  area  of  the  normal  cross-section.  On  a  plane 
EF  whose  normal  is  inclined  to  the  axis  at  an 
angle  $  we  have  a  stress  still  in  the  direction  of  the 
axis,  and  therefore  oblique  to  the  plane  EF.  of 
intensity  P^',  where  S'  is  the  area  of  the  surface 
EF,  or  S/cos  9.  The  whole  stress  P  on  EF  may 
be  rdolved  into  two  components,  one  normal  to 
EF,  and  the  other  a  shearing  stress 
tangential  to  EF.  The  normal  com- 
ponent (P.,  fig.  9)  b  P  cos  9;  the 
tangential  component  (Pt)  is  P  sin  9. 
Hence  the  intensity^  of  normal  pull  or 
push  on  EF,  or  ^,  is  p  cos*  9,  and  the 
intensity  of  shearing  stress  EF,  or  Pu 
is  p  sin  9  cos  9.  This  expression  makes 
when  9""45*:  surfaces  inclined   at 


I 

B 
Fic. 
Pi   a   maximum 
45*  to  the  axu 


I. 


are  called  surfaces  of   maximum 


shearing  stress;  the  intensity  of  shearing  stress  on     p^^  ^ 

them  iakp, 

Combtnation  of  Two  Simple  Pull  or  Push  Stresses  ai  Riikt  Angles  to 

One  Another.— -SuppoK  next  that  there  are  two  principal  stresses: 

in  other  words  that  in  addition  to 
the  simple  pull  or  push  stress  of 
fig.  I  there  is  a  second  pull  or  push 
stress  acting  at  right  angles  to  it 
as  in  fig.  %.  Call  these  P.  and  P. 
respectively.  On  any  inclined 
surface  EF  there  will  be  an  in- 
tensity of  stress  whose  normal 
component  ^  and  tangential  com- 
ponent Pt  arc  found  by  summing 
up  the  effects  due  to  P.  and  Fv 
separately.  Let  p«  and  Pw  be  the 
intensities  of  stress  produced  by 
Ps  and  Py  respectively  on  planes 
perpendicular  to  their  own  direc- 
tions.   Then 

ph-(P.  cos«9+p^sin«», 
Pi  -  (P»—Pw)  sin  9  cos  9, 

$  being  the  angle  which  the  normal  to  the  surface  makes  with  the 

direction  of  P*. 
The  tangential  stress  pi  becomes  a  maximum  when  9  is  45*,  and 

its  value  t&n  is 

Max.  Pi  - 1  (p.-p^). 

If  in  addition  there  is  a  third  principal  stress  P.,  it  will  not  produce 
any  tangential  component  on  planes  perpendicular  to  the  plane  of 
the  figure.  Hence  tne  above  exjpression  for  the  maximum  tangential 
stress  will  still  apply,  and  it  is  easy  to  extend  this  result  so  as  to  reach 
the  important  general  proposition  that  in  any  condition  of  stress 
whatever  the  maximum  intensity  of  shearing  stress  is  ec^ual  to  one- 
half  the  difference  between  the  greatest  ana  least  principal  stresses 
and  occurs  on  surfaces  inclined  at  45*  to  them. 

^  State  of  Simple  Shear.— A  spe- 
cial case  of  great  importance 
occurs  when  there  arc  two  prin- 
cipal ^  stresses  only,  equal^  in 
magnitude  and  opposite  in  sign; 
in  other  words,  when  one  is  a 
simple  push  and  the  other  a 
simple  pull.  Then  on  surfaces 
inclined  at  ^.5*  to  the  axes  of 

Eull  and  pusn  there  is  nothing 
ut  tangential  stress,  for  p»"0; 
and  this  intensity  of  tangential 
stress  is  numerically  equal  to 
Ps  or  to  Pf.  This  condition  of 
stress  is  called  a  state  of  simple 
shear. 

The  state  of  simple  shear  may 
also  be  arrived  at  in  anothef  way. 
Let  an  elementary  cubical  part  of  any  solid  body  (fig.  4)  have  tangen- 
tial stresses  QQ  applied  to  one  pair  of  opposite  faces,  A  and  B,  and 
equal  tangential  stresses  applied  to  a  second  pair  of  faces  C  and  D, 

Figs.  3,  4,  S,  6,  IS,  16,  17,  18,  19,  20,  35,  34  and  as  are  from 
Ewing's  Strength  of  MaterialSt  by  permliaioa  of  the  Cambridge 
ynivenuty  Pcnf, 


as  in  the  figure.  The  effect  Is  to  set  up  a  state  of  sinpk  Aai. 
On  all  planes  parallel  to  A  and  B  there  is  nothing  but  tangemu! 
stress,  ami  the  same  is  true  of  all  planes  parallel  to  C  and  D.  Tbc 
intensity  of  the  stress  on  both  syttems  of  planes  is  equal  throwghoat 
to  the  intensity  of  the  stxeas  which  was  applied  to  the  face  of  tbe 
Mock. 

To  see  the  connexion  between  these  two  ways  ol  spedfyiz^  a 
state  of  simple  shear  consider  the  equilibrium  of  the  parts  imo  wbth 
the  block  may  be  divided  by  ideal  diagonal  planes  ot  sectioo.  To 
balance  the  forces  QQ  (fig.  s)>  there  must  be  normal  pnQ  oa  tbe 
diagonal  plane,  the  amount  of  which  is  P^QVa*  But  the  area  of 
the  surface  over  which  P  acts  is  greater  than  that  of  the  aaaiaa 
over  which  Q  acts  in  the  proportion  which  P  bears  to  Q,  and  hesce 
the  inteottty  of  P  is  the  same  as  the  intensity  of  Q. 


Fic.  5. 

Asain,  taking  the  other  diagonal  plane  (fig.  6),  the 
appfies  except  that  here  the  normal  f oroe  P  required  f oar 
b  a  push  instead  of  a  pull.  Thus  the 
state  of  stren  represented  in  fig.  4 
admits  of  analyns  into  two  equal  prin- 
cipal stresses,  one  of  push  and  one  of 
pull,  acting  in  directions  at  right  angles 
to  one  another  and  inclined  at  45*  to  the 
planes  of  shear  stress. 

Equality  of  Shearhii  Stress  in  Two 
Directions. — No  tangential  stress  can 
exist  in  one  direction  without  an  equal 
intensity  of  tangential  stress  existing  in 
another  directbn  at  rij;ht  angles  to  tbe 
first.  To  prove  this  it  b  sufficient  to  ^ 
consider   tne   equilibrium   of   the   de-  9  c-       x 

mentary  cube  of  fig.  4.    The  taneential  ^^^'  ^ 

forces  acting  on  two  sides  A  and  B  produce  a  couple  wha^  tentb  to 
rotate  the  cube.  No  arrangement  oif  normal  stresses  on  any  of  the 
three  pairs  of  ndesof  the  cube  can  balance  thb  couple;  that  can  be 
done  only  by  equal  tangential  forces  on  C  and  D. 

Fluid  Stress. — ^Anothor  important  case  occurs  when  there  are  three 
principal  stresses  all  of  the  same  sign  and  of  equal  Intenahy  p.  The 
tangential  components  on  any  planes  cancel  oich  other:  the  sbns 
on  every  plane  b  wholly  normal  and  its  intensity  b  f.  Thn  b  the 
only  state  of  stress  that  can  esust  in  a  fluid  at  rest  becanse  a  flad 
exerts  no  statical  resistance  to  shear.  For  thb  reason  the  state  » 
often  spoken  of  as  a  fluid  stress. 

Strain  is  the  change  of  shape  produced  by  strett.  If  the 
stress  b  a  simple  longitudinal  pull,  the  strain  consists  of  IecfUKa> 
ing  in  the  direction  of  the  pull,  accompanied  by  oontxactioB  ia 
both  directions  at  right  angles  to  the  puU.  If  the  stress  is  ■ 
simple  push,  the  strain  consbts  of  shortening  in  tbe  daiectica 
of  the  push  and  expansion  in  both  directions  at  right  an^s  to 
that;  the  stress  and  the  strain  are  then  exactly  the  revene  of 
what  they  are  in  the  case  of  simple  pull.  If  the  stress  is  one  d 
simple  shearing,  the  strain  consbts  of  a  dbtortion  such  as  vock 
be  produced  by  the  sliding  of  layers  in  the  direction  of  the 
sHearing  stresses. 

A  material  b  elastic  with  regard  to  any  ai^Iied  stress  If 
the  strain  disappears  when  the  stre»  b  removed.  Strain 
which  persbts  aifter  the  stress  that  produced  it  is  removtd  5 
called  permanent  set.  iF'or  brevity,  it  b  convenient  to  speak  cf 
strain  which  disappears  when  the  stress  b  removed  as  ebstic 
strain. 

Limits  of  Etasticity. — Actual  materials  are  generally  very 
perfectly  elastic  with  regard  to  small  stresses,  and  very  imper- 
fectly elastic  with  regard  to  gzeat  stresses.  If  the  applied  ^m 
b  less  than  a  certain  limit,  the  strain  b  in  general  smaS  ii 
amount,  and  disappears  wholly,  or  almost  wholly,  when  tlK  sms» 
is  removed.  If  the  applied  stress  exceeds  thb  limit,  tbe  stia.*. 
is,  in  general,  much  greater  than  before,  and  roost  of  it  b  foasi. 
when  tbp  9tF999  i$  removed,  to  coniist  of  permaiKnt  9ct.    IV 
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a  vhoDy  or  ■Imoit  wbotty 


nmiU  of  ilnas  vllhln  vMcfa  Unlo 
elasiic  an  called  limlu  of  (Uttidly. 

For  uiy  IwrLicular  mode  of  BfrcH  tbe  limit  of  dailidty  is 
inUth  tnore  ibarply  defined  in  some  mateiiali  than  in  otbeim. 
When  well  defined  It  may  itttdily  be  lecogniud  In  tbe  tating 
cil  ■  laraple  Inm  tbe  iBCt  llut  aftec  tbe  itreia  emedi  tbe  limit 
of  eluticity  tt^  ilitia  begins  to  fncreaie  in  >  much  moie  rapid 
ratio  to  the  itres  (baa  befoie.  Hili  cbaiacleriitic  |oes  alang 
with   tbe  ODe  already  tnentidaed,  that  up  ti>  the  limit  the 

Huk'i  i:«.'WItbtD  the  IhViiti  ol 
by  a  Btraa  o'  any  one  Ijad  ii  pnnonj 
Tliis  i«  Hooke't  l*w.  munciated  by  hi ,_ 

In  Applyinfl  Hookc'f  Uw  to  the  caie  of  ^mple  lon^tudinal  anm 
— njch  aa  (he  cue  of  a  bar  atrietcbcd  by  liniple  iDiuniudirul  pull— 
we  may  meuim  the  vtate  o<  ttrala  by  the  change  onaigiih  per  unit 
of  ori^iui  Lenfth  which  tbe  bar  UDdereties  when  sliaKd-  Let  tbe 
origin*)  length  be  I.  and  let  the  vbolc  ebanga  at  kagth  be  II  when  a 
atreie  i«  ap^tUed  whose  intenaicy  p  ia  within  tbe  elaatic  limit-   Tber 


?a'» 


tsooal  to  p,   Tbia  ma) 


il-dHiui  f/R 

ori(iIL™^riit  1 
distortion  of  tb 


iTTd  fay  up,  and  thii  by  Hool 


W-WE. 


Moi^ia  ^  CMc  Cm/ruriMAy.— When  three  nmide  ■ 

ii<H]uaiinteiuilypaBdal<heaaineiip  (allpullior  all  piiiha)are 
npplied  in  tbrcc  mrectjona,  ihc  niatnul  {provided  it  be  iao(ropic» 
thil  ii  to  aay,  prwrided  iu  propenin  aiF  the  nme  in  nil  direction!) 
(ullen  change  cl  volume  only,  without  diKortion  ot  (orm,  11  the 
volume  IB  Vand  the  change  of  volume  jVt  tbe  ratio  of  the  ttreoa^ 
to  tbe  nmin  tV/V  i>  called  the  msdidiu  ol  cubic  compnHbility,  and 
wiU.bedeniiledby  K. 

ot  thoe  three  tnodall  tbe  one  of  wan  Importance  in  en- 
:  applicalians  ii  Yoong*!  modulu  E.   When  a  •imple  lonii- 

.  ^11  or  puih  of  intenHly  p  la  applied  to  a  EHCce,  the 

lon^udiiul  nraia  of  eUcnuon  or  eompmaion^  ^  P^ 

ay  be  i^nen  S^E.'w" 
:nin.    It  ia  abovn  in 


IS' 

ratio  of  longitumoaj 
EusiiciiY,  that  Id 


le  limila  of  elaitidty  tl 


nttfic  jfriuv      ,  .,  _ 

■train  to  itreia  bccomcn  very  indefinite.  Matenala  then  exhibit, 
to  a  greater  or  lev  degree,  tbe  pTopeity-of  pUaiidty.  Tbe  ttrain  ia 
much  iflected  by  Ihi  length  oI  time  during  which  tbe  nrn  hai  been 

only  after  a  low  (pcrhapi  aa  indefiniiely  Iniii)  lion  Finally,  wbea 
Ihc  xreii  b  uMifaay  incnucd,  tbe  ratio  oT ihe  increment  qf  Hrain 
Id  the  increment  of  niaa  bccom  indefinitely  gieac  if  lime  u  given 
for  (he  Hrcta  to  take  effect-  In  other  wocdi*  the  aubitance  then 
Mflumea  what  may  lie  called  a  completely  plastic  itate;  itJtArjunder 
^be  applied  (tiea  tUce  a  vimn  liquid. 

tnikwUjMiiiU.— The  ultlmale  itrenglh  of  a  material  with  regard 
to  any  naled  mede  of  itna  li  the  itrai  required  to  product  niptun. 
In  reduning  uldmate  itiength.  bowevn,  engineer!  take,  not  the 
■dual  intemity  of  areaa  at  which  rupture  occuri,  but  the  value 
which  thii  inteoiily  would  have  rEBched  had  rupture  ennied  without 
previoui  alteration  of  ahape.  Thai,  if  a  bar  whote  origliial  crosa- 
icction  ii  3  aq.  in-  bieal4  under  a  uniformly  diitributedpull  of  6o 
(Diu,  the  ultimate  tenvic  itmiMfa  of  the  material  ia  reciroiwd  (o  be 
30foniper  iquare  Inch,  although  the  actual  iotendty  of  ttrets  which 

the  sHiiactioD  et  the  aectiap  previoui  to  tnouR.  The  coBvcnkiiB 


Some  of  tbe  matcrUa  wed  in  engiwering.  BouMy  limber  and 
nought  iiDB.  are  ao  tar  from  bong  iaotnipic  that  Uanr  itieaglh 
■  widely  dUerent  for  urci  in  diSsent  ^rcetkma.  In  Ihc  ous 
of  wrought  iron  the  pnceii  <d  roDiflg  devdopa  a  Gbmui  Rruduii 
on  arcount  of  the  preaencc  ^  itmlca  of  ilag  which  become  inter- 
•pened  with  the  mrUl  In  puddling:  and  the  ten^le  HTengtb  of  > 
rolled  plate  la  found  to  be  tonidmUy  greater  In  Ihe  diiection 
of  rolling  than  Km*  the  pbtn.  Steel  plalea,  bdng  rolled  fnnn  ■ 
nearly  homogeaeam  tagoC  have  nearly  the  mme  itrenirh  in  bntb 
dlrecBoa^  provided  the  pnccat  of  roHing  [a  ooapleied  at  a  tempen- 
tvre  faiEb  ennigli  to  Mllrnrnoyitallixatieii  to  take  place  incooling- 
Cold-ldled  or  cold-drawn  metal  li  not  iaoIRipk  becauae  the  cryHaia 
ot  wbicb  it  ia  made  up  have  been  elongated  in  one  dircctun  by 
tbe  pnxai:  but  iaotropy  may  be  reMored  by  bcuiog  (be  pieca 
■ufflcicotty  to  allow  the  cryitala  to  re-f  ono- 

PtrmtttOh  WtrUnt  Sinai-— la  applying  ■  knowledge  of 

tbe  fttengtli  of  '"■''^'■^  to  dctennlne  the  proper  tita  of  parts 
in  an  eogioeering  itructuK  we  have  to  eitimiie  a  petmiMble 
working  stress.  Tbisisbaiedpartlyvn^Tecialteitaand  partly  on 
etperlence  of  tbe  behaviour  of  the  material  nhen  used  in  limiiti 
structures.  The  working  stress  is  isiely  so  much  ai  onc-thinl 
ol  Ihe  ultimate  stnngthi  It  is  mote  commonly  one-fourth  or 
one-fifth  and  In  sotne  casts,  eqwdaSy  where  the  loedi  to  be 
borne  are  liable  to  reversal  or  to  much  change,  It  may  be  prudent 
to  make  the  wooing  itress  even  less  than  th^ 

factor  n/  Safily.—Tbe  ratio  of  tbe  ultimate  strength  la  tb« 
worUng  stress  is  called  the  facial  of  safety.  The  faciei  should 
In  general  be  such  as  to  bring  tbe  working  stress  within  tbe  limit 
of  elsttidly  and  even  lo  leave  within  thai  limit  a  margin  which 
wIU  be  ample  eoougb  to  cover  such  contmgendea  as  imperfec- 
tion In  tbe  theory  on  which  the  calculation  of  Ibe  working  stress 
is  Founded^  lack  of  uniformity  in  the  material  itself,  uncertainty 
in  the  eilimilioQ  of  loads,  linpeifectioiis  of  workmanship  which 
may  cause  the  actual  dimenatona  to  fall  abort  of  those  that  have 
been  specified,  alterations  ansing  from  wear,  rust  and  to  fortb- 
An  important  distinction  has  to  be  drawn  in  this  connexion 
between  steady  or  "  dad  "  kads  and  loads  nhicb  arc  subject 
lo  variation  and  tapeciiUy  to  reversal.  With  the  former  Ihe 
working  iiras  may  reach  or  pssa  the  eUslic  hmit  without 
dtttroying  the  structurei  but  in  a  piece  subject  lo  reversal)  ■ 
stress  of  Ibe  same  magnitude  would  lead  Inevitably  to  rupture, 
and  hence  a  larger  marglD  should  be  left  lo  ensure  that  in  the 
latter  oue  [be  elastic  limit  sbsll  not  even  be  aj^ioached. 

It  is  In  fact  Ibe  elastic  limit  rather  than  the  ultimate  strength 
of  tbe  maierial  on  which  Ibe  qusiino  mainly  depends  of  how 
high  tbe  working  stroa  may  safely  be  aUowed  to  rise  in  any 
particular  csndilioas  ai  lo  mode  of  kHding,  and  accordingly 
it  becomes  a  matter  of  much  practical  importance  lo  determine 
by  tests  (be  amouBt  of  itress  which  aa  be  borne  without  per- 
manenc  straia.  From  an  engineering  pcint  of  view  tbe  slruc- 
tuni]  merit  of  s  mstetlil,  especially  when  variaUe  loads  and 
posubk  shocks  have  to  be  sustained,  depends  not  only  on  the 
strength  but  also  on  the  otent  to  which  Ihe  material  will  bear 
defoimatkm  without  rupture.  This  characteristic  Is  sbowa 
in  tests  made  lo  determine  tenule  strength  by  the  amcunt  of 
ultimate  elongalion,  and  also  by  the  contraction  of  the  cross- 
section  which  occurs  through  tbe  flow  of  Ibe  metal  before  n^ 
ture.  It  is  often,  tested  in  other  ways,  such  as  by  bending  and 
unbending  bars  in  a  drck  of  qiedticd  radius,  or  by  ^^tmin^e 
the  eflea  ol  tcpeued  blom.    Tesu  tqr  impul  ait  cenenlly 
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made  by  causing  a  weight  to  fall  through  a  regulated  distance 
on  a  piece  of  the  material  supported  as  a  beam. 

Tests  0/  Strength. — Ordinary  tests  of  strength  are  made  by 
submitting  the  piece  to  direct  pull,  direct  compression,  bending 
or  torsion.  Testing  machines  are  frequently  arranged  so 
that  they  may  apply  any  of  these  four  modes  of  stress;  tests  by 
direct  tension  are  the  most  common,  and  next  to  them  oome 
tests  by  bending.  When  the  samples  to  be  tested  for  tensile 
strength  are  mere  wires,  the  stress  may  be  applied  directly  by 
weights;  for  pieces  of  larger  section  some  mechanical  multi- 
plication of  force  becomes  necessary.  Owing  to  the  plas- 
ticity of  the  materials  to  be  tested,  the  applied  loads  must 
be  able  to  follow  considerable  change  of  form  in  the  test-piece: 
thus  in  testing  the  tensile  strength  of  wrought  iron  or  steel 
provision  must  be  made  for  taking  up  the  large  extension  of 
length  which  occurs  before  fracture.  In  most  modem  forms  of 
large  testing  machines  the  loads  are  applied  by  means  of  hydraulic 
pressure  acting  on  a  piston  or  plunger  to  which  one  end  of  the 
specimen  is  secured,  and  the  stress  is  measured  by  connecting 


lever.  The  lower  bolder  is  jointed  to  a  croas-head  C,  wUch  a 
connected  by  tWo  vertical  screws  to  a  lower  ctoss-bead  B,  vpea 
which  the  hydraulic  plun^  shown  in  section  in  fig.  7  exots 
its  thrust.  G  is  a  counterpoise  which  pushes  iip  the  pbo^er 
when  the  water  is  allowed  to  escape.  Hydraulic  pnaeart  mxf 
be  applied  to  the  plunger  by  pumpa  or  by  an  accuBiahtor 
In  the  present  instance  it  is  applied  by  naeans  oC  an  auzi&arf 
plunger  Q,  which  is  pressed  by  screw  gearing  into  an  anzi&arf 
cylinder.  Q  is  driven  by  a  belt  on  the  pulley  D.  Tfali  pcis 
stress  on  the  spedmen,  and  the  wci^t  W  is  then  nm  out  alosg 
the  lever  so  that  the  lever  is  just  kept  floating  between  the  stops 
£,  £.  Before  the  test-piece  is  put  in  the  distance  between  the 
holders  is  regulated  by  means  of  the  screws  connecting  the  u|i|Kr 
and  lower  cross-heads  C  and  B,  these  screws  being  turned  fay  1 
handle  applied  at  F.  The  knife  edges  are  made  long  enoc^  to 
prevent  the  load  on  them  from  ever  exceeding  s  tons  to  the  Ibesr 
inch.  To  adapt  a  machine  of  this  daas  for  tests  in  oompRsnce* 
a  small  platform  is  suspended  like  a  stirrup  by  four  rods  from  ibe 
weigh-beam,  &nd  hanjgs  below  the  cn»s-h»d,  which  is  polled 


the  other  end  to  a  lever  or  system  of  levers  provided  witk  adjust- 
able weights.  In  small  machines,  and  also  in  some  large  ones, 
the  stress  is  applied  by  screw  gearing  instead  of  by  hydraulic 
pressure^.  Springs  are  sometimes  used  instead  of  weights  to 
measure  the  stress,  and  another  plan  is  to  make  one  end  of  the 
specimen  act  on  a  diaphragm  forming  part  of  a  hydrostatic 
pressure  gauge. 

SingU-itver  Testing  Machine. — Figs.  7  and  8  show  an  excellent 
form  of  single-lever  testing  machine  designed  by  J.  H.  Wide- 
steed  {Proc.  Inst.  Mech.  Eng.,  August  1883)  in  which  the  stress 
is  applied  by  an  hydraulic  plunger  and  is  measured  by  a  lever 
or  stedyard  and  a  movable  weight.  The  illustration  shows  a 
30-ton  machine,  but  machines  of  similar  design  are  in  common 
use  which  exert  a  force  of  100  tons  or  more.  AA  is  the  lever, 
on  which  there  is  a  graduated  scale.  The  stress  on  the  test- 
piece  T  is  measured  by  a  weight  W  of  x  ton  (with  an  attached 
vernier  scale),  which  b  moved  along  the  lever  by  a  screw-shaft 
S;  this  screw-shaft  is  driven  by  a  belt  from  a  parallel  shaft  R, 
which  takes  its  motion,  through  bevd-wheels  and  a  Hooke's 
joint  in  the  axis  of  the  fulcrum,  from  the  hand-wheel  H. 
(The  Hooke's  joint  in  the  shaft  R  is  shown  in  a  separate  sketch 
aboi>e  the  lever  in  fig.  8.)  The  holder  for  the  upper  end  of  the 
•ample  hangs  from  a  knife-edge  3  in.  from  the  fulcrum  of  the 


Fig.  8. 


down  when  the  hydraulic  cylinder  is  put  in  action, 
ment  is  that  of  two  stirrups  linked  with  one  another,  so  that 
when  the  two  pull  against  each  other  a  block  of  material  pbced 
between  them  becomes  compressed.  For  tests  in  bending  etc 
of  the  stirrups,  namdy,  the  pUtform  which  hands'  from  the 
weigh-beam,  is  made  some  4  or  s  ft.  long,  and  carries  two  kaiiV 
edge  supports  at  its  ends  on  which  the  ends  of  the  piece  that  s 
to  be  bent  rest,  while  the  cross-head  presses  down  upim  tke 
middle  of  the  piece.  In  both  cases  the  force  whidi  is  exerted  is 
measured  by  means  of  the  weigh-beam  and  txavdliBg  wei|h(, 
just  as  in  the  tension  tests.  To  apply  the  force  oontinnocsS-. 
without  shock,  and  dthcr  quickly  or  slowly  at  will,  a  ^07  ccr^ 
venient  plan  h  to  use  an  hydraulic  intensifier,  consisting  a  i 
large  hydraulic  pnton  operating  a  much  smaller  one.  By 
gradually  admitting  water  to  the  large  pbton  from  any  cbb> 
venic^t  source  tmder  moderate  pressure,  such  as  tbe  town  v«kt 
mains,  a  progressively  increased  pressure  is  produced  in  thr 
fluid  on  which  the  small  piston  acts,  and  thb  fluid  b  adndtred 
to  the  straining  cylinder  of  the  machine.  One  of  the  ndNrantj^s 
of  the  vertical  type  of  machine,  with  its  an^e  horizontal  Icvtt. 
is  the  facility  with  which  the  correctness  of  its  reading  jsaj  br 
verified.  The  two  things  to  be  tested  are  (i)  the  distinct 
between  the  knife-edges,  one  of  which  forms  tlK  fukxam  <d  tbe 
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pretgh-beam  and  from  the  other  of  which  the  shackle  holding  the 
jpper  end  of  the  specimen  is  hung,  and  (2)  the  weight  of  the 
travelling  pCMse.  The  weight  of  the  poise  is  readily  ascertained 
t>y  using  a  sapplementary  known  weight  to  apply  a  known 
moment  to  the  beam,  and  measuring  how  far  the  poise  has  to 
be  moved  to  restore  equilibrium.  The  distance  between  the 
knife-edges  is  then  found  by  hanging  a  known  heavy  weight 
from  the  shackle,  and  again  observing  how  far  the  poise  has  to 
be  moved.  Another  example  of  the  single-lever  type  is  the 
Werder  testing  machine,  much  used  on  the  continent  of  Europe, 
fn  it  the  specimen  is  horizontal;  one  end  is  fixed,  the  other 
is  attached  to  the  short  vertical  arm  of  a  bell-crank  lever, 
whose  fulcrum  is  pushed  out  horizontally  by  an  hydraulic  ram.'^ 

MuUipUAaer  Testing  Machines. —  In  many  other  testing 
machines  a  system  of  two,  three  or  more  levers  is  employed  to 
reduce  the  force  between  the  specimen  and  the  measuring  weight. 
In  most  cases  the  fulcrums  are  fixed,  and  the  stress  is  applied  to 
one  end  of  the  specimen  by  hydraulic  power  or  by  screw  gear- 
ing, which  takes  up  the  stretch,  as  in  the  single-lever  machines 
already  described.  David  Kirkaldy,  who  was  one  of  the 
earliest  as  well  as  one  of  the  most  assiduous  workers  in  this  fidd, 
applied  in  his  1,000,000  lb  marhfnr  a  horizontal  hydrauli<i  press 
directly  to  one  end  of  the  horizontal  test-piece.  The  other  end 
of  the  piece  was  connected  to  the  short  vertical  arm  of  a  bell- 
crank  lever;  the  long  arm  of  this  lever  was  horizontal,  and  was 
connected  to  a  second  lever  to  which  weights  were  applied. 

hfachines  have  been  employed  in  which  one  end  of  the  speci- 
men is  held  in  a  fixed  support;  an  hydraulic  press  acts  on  the 
other  end,  and  the  stress  is  cslculated  from  the  pressure  of  fluid 
in  the  press;  this  being  observed  by  a  pressure-gauge.  Machines 
of  this  class  are  open  to  the  obvious  objection  that  the  friction 
of  the  hydraulic  plunger  causes  a  large  and  very  uncertain 
difference  between  the  force  exerted  by  the  fluid  on  the 
plunger  and  the  force  exerted  by  the  plunger  on  the  q>ed- 
mien.  It  appears,  however,  that  in  the  ordinary  conditions  of 
packing  the  friction  is  very  nearly  proportional  to  the  fluid 
pressure,  and  its  effect  may  therefore  be  aUowed  for  with  some 
exactness.  The  method  is  not  to  be  recommended  for  work 
requiring  precision,  unless  the  plunger  be  kept  in  constant  rota- 
tion on  its  own  axis  during  the  test,  in  which  case  the  effects 
of  friction  are  almost  entirely  eliminated. 

Diaphragm  Testing  Machines, — In  another  dass  of  testing 
machines  Uie- stress  (applied  as  before  to  one  end  of  the  piece, 
by  gearing  or  by  hydraulic  pressure)  is  measured  by  connecting 
the  other  end  to  a  flexible  diaphragm,  on  which  a  liquid 
acts  whose  pressure  is  determined  by  a  gauge.    Fig.  9  shows 


Fig.  9. 

Thomasset's  testing  machine,  in  which  one  end  of  the  specimen 
b  pulled  by  an  hydraulic  press  A.  The  other  end  acts  through 
a  bell-crank  lever  B  on  a  horizontal  diaphragm  C,  consisting 
of  a  metallic  plate  and  a  flexible  ring  of  india-rubber.  The 
pressure  on  the  diaphragm  causes  a  column  of  mercury  to  rise 
in  the  gauge-tube  D.  The  same  principle  is  applied  in  the 
remarkable  testing  machine  of  Watertown  arsenal,  built  in 
1879  hy  the  U.S.  government  to  the  designs  of  A.  H.  Emery. 
This  is  a  horizontal  machine,  taking  specimens  of  any  length  up 

\Masckme  nm  PrUfen  d.  Festigieit  d,  Makrialen,  &c  (Munich, 
I  Boa). 


to  30  It,  and  exerting  a  pull  of  360  torn  or  a  push  of  480  tons 
by  an.  hydraulic  press  at  one  end.  The  stress  is  taken  at  the 
other  end  by  a  ffotfp  of  four  large  vertical  diaphragm  presses, 
which  communicate  by  small  tubes  with  four  similar  small 
diaphragm  presses  in  the  scale  case.  The  pressure  of  these 
acts  on  a  sjrstem  of  levers  which  terminates  in  the  scale  beam. 
The  joints  and  bearings  of  all  the  levers  are  made  frictionlesa 
by  using  flexible  steel  connecting-plates  instead  of  knife-edges. 
The  total  multiplication  at  the  end  of  the  scale  beam  is  420,000.* 
Siress-stram  Diagrams, — The  results  of  tests  are  very  com- 
monly exhibited  by  means  of  stress-stzain  diagrams,  or  diagrams 
showing  the  relation  of  strain  to  stress.  A  few  typical  diagrams 
for  wrought  iron  and  steel  in  tension  are  g^ven  in  fig.  10,  the 
data  for  which  are  taken  from  tests  of  long  rods  by  Kirkiddy.* 
Up  to  the  elastic  limit  these  diagrams  show  sensibly  the  same 
rate  of  extension  for  all  the  materials  to  which  they  refer.  Soon 
after  the  limit  of  elasticity  is  passed,  a  point,  which  has  been 
called  by  Sir  A.  B.  W.  Kennedy  the  yield-point,  is  reached. 
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Fig,  10. 

which  is  marked  by  a  very  suddeb  extension  of  the  qiedmen. 
After  this  the  extension  becomes  less  ri^id;  then  it  continues, 
at  a  fairly  regular  and  gradually  increasing  rate;  near  the  p<Mnt 
of  rupture  the  metal  again  begins  to  draw  out  rapidly.  When 
this  stage  is  reached  rupture  will  occur  through  the  flow  of  the 
metal,  even  if  the  load  be 
somewhat  decreased.  The 
diagram  may  in  this  way  be 
made  to  come  back  towards 
the  line  of  no  load,  by  with- 
drawing a  part  of  the  load 
as  the  end  of  the  test  is 
approached. 

Fig.  II  is  a  stress-strain 
diagram  for  cast  iron  in  ex- 
tension and  compression, 
taken  from  Eaton  Hodg- 
kinson's  experiments.*  The 
extension  was  measured  on 
a  rod  50  ft.  long;  the 
compression  was  also  mea- 
sured on  a  long  rod,  which 

■  See  Report  of  the  U.S.  Board  appointed  to  test  Iron,  Sted  and  other 
Metals  (2  vols.,  1 881).  For  full  details  of  the  Emery  machine,  see 
Report  of  the  U.  S.  Chief  of  Ordnance  ( 1 883) ,  app.  24- 

•  Experiments  on  the  Mechanical  Properties  of  Sled  by  a  Committee 
of  Ctetl  Engineers  (London,  1868  and  1870). 

*  Report  of  the  Commissioners  on  the  AppUcaOon  of  Iron  to  Railway 
Structures  (1849). 
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was  prevented  from  buckling  by  bebg  supported  in  a  trough 
with  partitions.  The  full  line  gives  the  strain  produced  by 
loading;  it  is  continuous  through  the  origin,  showing  that  Young's 
modulus  is  the  same  for  pull  and  puijb%  (Similar  experiments 
on  wrought  iron  and  steel  in  extension  and  compression  have 
given  the  same  result.)  The  broken  line  shows  the  set  produced 
by  each  load.  Hodgkinson  found  that  some  set  could  be  de- 
tected after  even  the  smallest  loads  had  been  applied.  This  is 
probably  due  to  the  existence  of  initial  internal  stres  in  the 
metal,  produced  by  unequally  rapid  cooling  in  different  por- 
tions of  the  cast  bar.  A  second  loading  of  the  same  piece 
showed  a  much  closer  approach  to  peirfea  elasticity.  The 
elastic  limit  is,  at  the  best,  ill  defined;  but  by  the  time  the 
ultimate  load  is  reached  the  set  has  become  a  more  considerable 
part  of  the  whole  strain.  The  pull  curves  in  the  diagram  ex- 
tend to  the  point  of  rupture;  the  compression  curves  are 
drawn  only  up  to  a  stage  at  which  the  bar  buckled  (between 
the  partitions)  so  much  as  to  affect  the  results. 
-  Atdoffrapkic  Ruariers.^—Tt&xXng  machines  are  sometimes 
fitted  with  autographic  appliances  for  drawing  strain  diagrams. 
When  the  load  is  measured  by  a  weight  travelling  on  a 
steelyard,  the  diagram  may  be  drawn  by  connecting  the 
weight  with  a  drum  by  means  of  a  wire  or  cord,  so  that 
the  drum  is  made  to  revolve  through  angles  proportional  to  the 
travel  of  the  wdght.  At  the  same  time  another  wire,  fastened 
to  a  dip  near  one  end  of  the  specimen,  and  passing  over  a 
pulley  near  the  other  end,  draws  a  pencil  through  distances 
proportional  to  the  strain,  and  so  traces  a  diagram  of  stress 
and  strain  on  a  sheet  of  paper  stretched  round  the  drum.' 
In  Wicksteed's  autographic  recorder  the  stress  is  determined 
by  reference,  not  to  the  load  on  the  lever,  but  to  the  pres- 
sure in  the  hydratUic  cylinder  by  which  stress  is  applied.  The 
main  cylinder  is  in  communication  with  a  small  auxiliary 
hydraulic  cylinder,  the  plunger  of  which  is  kept  rotating  to 
avoid  friction  at  iu  packing.  This  plunger  abuts  against  a 
spring,  so  that  the  distance  through  which  it  is  pu^ed  out 
varies  with  the  pressure  in  the  main  cylinder.  A  drum 
covered  with  paper  moves  with  the  plunger  under  a  fixed 
pencil,  and  is  abo  caused  to  rotate  by  a  wire  from  the  specimen 
through  distances  proportional  to  the  strain.  The  scale  of  loads 
is  calibrated  by  occasional  reference  to  the  weighted  lever.* 
In  Kennedy's  apparatus  autographic  diagrams  are*  drawn  by 
applying  the  stress  to  the  test-piece  through  an  elastic  master- 
bar  of  larger  section.  The  master-bar  is  never  strained  beyond 
its  elastic  limit,  and  within  that  limit  its  extension  furnishes  an 
accurage  measure  of  the  stress;  this  gives  motion  to  a  pencil, 
which  vrrites  on  a  paper  moved  by  the  extension  of  the  test- 
piece.*  In  R.  H.  Thurston's  pendulum  machine  for  torsion 
tests,  a  cam  attached  to  the  pendulum  moves  a  pencil  through 
distances  proportional  to  the  stress,  while  a  paper  dnun  attached 
to  the  other  end  of  the  test-piece  turns  under  the  pencil  through 
distances  proportional  to  the  angle  of  twist.* 

Strain  bey<md  the  Elastic  Limit:  Infittence  of  Time.— In  testing 
a  plastic  material  such  as  wrought-iron  or  mild  steel  it  is  found 
that  the  behaviour  of  the  metal  depends  very  materially  on  the 
time  rate  at  which  stress  is  applied.  When  once  the  elastic 
limit  is  passed  the  full  strain  corresponding  to  a  given  load  is 
reached  only  after  a  perceptible  time,  sometimes  even  a  long 

*■  For  descriptions  of  these  and  other  types  of  autographk.recorder, 
■ee  a  paper  by  Professor  W.  C  Unwin,  "  On  the  Employment  of 
Autographic  Records  in  Testing  Materiab,"  Journ.  Soc.  Arts  (Feb., 
1886) ;  also  Sir  A.  B.  W.  Kennedy's  paper,  "  On  the  Use  and  Eauio. 
ment  of  Engineering  Laboratories,  Proc.  InU.  Civ.  Eng.  (1886). 
which  contams  much  valuable  information  on  the  whole  subject  01 
testing  and  testing  machines.  On. the  general  subject  of  tests  see 
also  Adolf  Martcns's  Handbook  of  Testing  Materials^  trans,  by  G.  C. 
Henning. 

>  Proc.  InsL  Meek.  Eng.  (1886).  An  interesting  feature  of  this 
apparatus  is  a  devke  for  preventing  error  in  the  diagram  through 
motion  of  the  test-piece  as  a  whole. 

*  Proc.  Inst.  Muh.  Eng.  (1886) ;  also  Proc.  InsL  Civ.  Eng.  vol. 
bacxviii.  pi.  i  (1886). 

*  Thurston's  Materials  of  Engineering,  pt.  ii.  For  accounts  of 
work  done  with  this  machine,  see  Trans.  Amer.  Soc.  Cio.  Eng.  (from 
1876) ;  also.  Report  of  the  American  Board,  cited  above. 


time.  If  the  kwd  be  increased  to  a  value  exceedmg  the  ciastie 
limit,  and  then  kept  constant,  the  metal  will  be  seen  to  draw  out 
(if  thie  stress  be  one  of  pull),  at  first  rapidly  and  then  mace  alovly. 
When  the  applied  load  is  considerably  Icsa  than  the  uliimate 
strength  of  the  piece  (as  tested  in  the  ordinaiy  way  by  steady 
increment  of  load)  it  appears  that  this  pnxess  of  alow  cztensioa 
onnes  at  last  to  an  end.  On  the  other  hand,  when  the  applied 
load  is  neariy  equal  to  the  ultimate  strength,  the  ffewof  the  metal 
continues  until  rupture  occurs.  Then,  as  in  the  foca 
extension  goes  on  at  first  quickly,  then  slowly,  bat 
instead  of  approaching  an  asymptotic  limit,  it  qvickcm 
as  the  piece  approaches  rupture.  The  same  pheaomeaa  ase 
observed  in  the  bending  of  timber  and  other  materials  when  in 
the  form  of  beams.  If,  instead  of  being  subjected  to  a  contaat 
load,  a  test-piece  is  set  in  a  constant  omdition  of  stiain,  it  is 
found  that  the  stress  required  to  maintain  this  rmwlanl  atnia 
gradually  decreases. 

The  gradual  fk>w  which  goes  on  under  oonstaat  aticst— 
approaching  a  limit  if  the  stress  is  moderate  id  ansoont,  sad 
continuing  without  limit  if  the  stress  is  soflSdenily  great— win 
still  go  on  at  a  diminished  rate  if  the  amount  of  stres  be  reduced 
Thus,  in  the  testhig  of  soft  iron  or  mild  steel  by  a  anacfaine  ia 
whidi  the  stress  is  applied  by  hydraulic  posrcr,  a  stage  is  readwd 
soon  after  the  limit  of  elasticity  is  passed  at  which  the  metal 
begins  to  flow  with  great  rapi<Uty.    Th^  pumps  oCtcn  do  not 

keqp  pace  with  this,  and 
the  icsttit  is  that,  if  the 
lever  is  to  be  kipt 
floating,  the  wci^  oa 
it  BBUst  be  xvB  back. 
Under  this  redond 
stress  the  flow  ooBtinno, 
more  slowly  than  be- 
fore, unlfl  picMBtly  the 
pumps  recover  their  lost 
ground  and  the  increase 
of  stress  is  reansMd. 
Again,  near  the  poat  of 
rupture,  the  flow  agala 
becomes  qiedally  rapid; 
the  weight  oa  the  lever 
has  again  to  be  na 
*  back,  and  the  spfyiiwa 
finally  breaks  mder  a 
diminished  load. 
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features  axe  well  shorn  by  fig.  is,  which  is  cdpied  from  the 
autographic  diagram  of  a  test  of  mild  steeL 

Hardening  Effect  of  Permanent  Set. — But  it  is  not  only  throogk 
what  we  may  oJl  the  viscouty  of  materials  that  the  tiiDe  rai<  «i 
loadipg  affects  their  behaviour  under  test.  In  iron  and  stecL 
and  probably  in  some  other  metals,  time  has  another  cfied  of  a 
very  remarkable  kind.  Let  the  test  be  carried  to  any  poiia  « 
(fig.  13)  past  the  original  limit  of  elasticity.  Let  the  load 
be  removed;  during  the  first  stages  of  this  removal  the 
continues  to  stretdb  slightly,  as  has  been  explained  above.  Ln 
the  load  then  be  at  once  replaced  and  loading  continued.  It  «fl 
then  be  found  that  there  is  a  new  yield-point  ft  at  or  ocar  the 
value  of  the  load  formeriy  reached.  The  full  line  ic  in  fig.  13 
shows  the  subsequent  behaviour  of  the  piece.  But  now  let  the 
experiment  be  repeated  on  another  sam^e,  with  this  diffcrrsce. 
that  an  interval  of  time,  of  a  few  hours  or  more,  is  aOoved  tj 
elapse  after  the  load  is  removed  and  before  it  is  replaced.  It  «^ 
then  be  found  that  a  process  of  hardening  has  been  foiag  or 
during  this  interval  of  rest;  for  when  the  loading  is  coatiflDc^ 
the  new  yield-point  appears,  not  at  ft  as  formeriy,  but  at  a  higher 
load  d.  Other  evidence  that  a  change  has  taken  place  is  afloided 
by  the  fact  that  the  ultimate  extensicm  is  reduced  and  thr 
ultimate  strength  is  increased  (e,  fig.  13). 

A  similar  and  even  more  marked  hardening  occms  wher  i 
load  (exceeding  the  original  elastic  limit),  instead  of 
removed  and  replaced,  is  kept  on  tcf  a  sufficient  length  of 
without  change.    When  loading  is  resumed  a  new  yield- 


Is  fband  Qdy  afler  >  aiuldenble  tdditloa  hu  been  mtdc  [a 
the  loul.    liw  tcnilt  li,  M  In  the  [onacr  cue,  to  pvt  grata 

nltinmte  slrenglh  loil  leu  nltiaute  cb»i(*lwa.     Fig.  14  exhitnu 
tollbi)  kind,  uudg  wilh  tuaaled  iron  win.  _A 


STRENGTH  OF  MATERIALS 


':■- 

i 

^ 

1 

/ 

i 

1 

i 

r 

— ' — i— 


Io«d  of  ]3t  tou  pn  iqain  incb  vu  ictched  b  both  cue*:  1 
•Ikows  llw  rank  d  continulnc  to  load  after  u  blcrvd  of  fi> 
niinntw,  uid  ati  tiler  an  locerval  of  45I  houn,  the  ilren  1 

~   when  a  piece  of  metal  taai  In  ai 


at  leait)  lla  phyiical  propcrtic 


the  '■■"'"■■"II  eBact  of  penaanent  Kt  occur  wbcn  {data  or  ban 
are  rolled  coU,  hammeicd  cold,  oi  bent  cold,  or  wben  wire  I* 
drawn.  Wben  a  bote  ii  punched  in  a  plats  the  material  con- 
tiguoiu  to  tbe  bole  laicverdy  distorted  by  (bear,  and  is  ao  much 
hardened  in  coDseqvteoce  tbal  wbeo  a  strip  coDtalnioi  the 
punched  btde  la  broken  by  lenaOe  itras  tbe  haidened  portioii, 
being  unable  to  utend  lo  much  ai  the  lett,  reodve*  an  undue 
prvponion  of  Ibe  itren,  aod  tbe  itiip  break*  with  a  unaller  load 
than  it  would  have  borne  bad  tbe  itren  been  uniiormly  distri- 
buted. Thii  bad  effect  of  puncbing  is  especially  noticeable  b 
thick  plate*  of  mild  stetL  It  disjqipears  when  a  narrow  ring  ol 
niaieTial  luTToundiiig  the  bole  is  removed  by  meaiu  of  a  limer, 
MO  that  the  material  that  is  left  ii  homogeneous.  Another 
remailcable  Initance  of  the  same  Und  of  action  is  seen  wbcn  a 
mild-steel  plate  which  ii  to  be  tested  by  bending  hai  a  piece  cut 
from  its  edge  by  a  sbearbg  marh^M  The  result  ol  the  shear 
ia  that  the  metal  close  to  the  edge  Is  hardened,  and,  when  the 
plate  b  bent,  this  part,  being  unable  lo  slietch  like  the  rest, 
starts  a  ciack  or  tear  i^cb  quickly  qiresd)  kcrots  tbe  p]aie  on 
account  ol  thr  fact  that  b  the  metal  at  Ibe  end  of  tbe  crack  there 
Is  an  enormously  high  local  bteaslly  of  ilcets.  By  the  simple 
eipedicnt  of  planing  oS  tbe  baldened  edge  before  bending  the 
plaie  homogeneity  It  (esloted,  tod  tbe  plate  wiQ  then  bend 
without  damage. 

Atnualitt.—'ne  hardening  effect  of  oventiab  b  ramaved 
by  the  process  of  annealing,  that  fs,  by  heating  lo  cvdncts  and 
cooling  ilowiy.  In  the  ordinary  process  of  noting  platct  or  btn 
ol  iron  or  mild  steel  the  metal  leaves  the  ndla  at  to  U(h  a  ten- 
petature  that  it  b  virtually  annealed,  or  pretty  neatly  so.  Tbe 
case  is  different  with  ptaies  and  ban  that  ate  tolled  cold:  Ibey, 
like  win  supplied  b  tbe  haid-diawn  state  (thu  ta,  without  being 
•.nnealed  after  it  leaves  the  draw-plate),  exhibit  tbe  higher 
strength  and   greatly  reduced   plaatidty  which  renilt  from 


befon  its  limit  of  elasticity  b  reached.  Such  observatioot  afford 
the  moK  direct  means  ol  measurbg  the  modulus  of  longitudinal 
eluiictty  of  the  material,  and  they  serve  also  to  determine  the 
limiu  within  which  the  material  b  elaitic  la  such  a  material 
iJ.A.Ewiaf,Pnc.llaj.SBC.  (June,  lUo]. 
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found  with  fall  accuiacy.  or  if  the  limils  of  proportionality 
between  strain  to  ttrcai  are  under  examination.  Measurements 
taken  between  marks  on  one  side  o(  the  bar  only  are  liable  to  be 
affected  by  bendinc  of  tbe  piece,  and  it  b  essenlial  dther  to  make 

placement  between  two  pieces  which  an  attached  to  Ibe  bar 

In  expedneots  carried  out  by  Banfchlnger.  Independent  meann- 

mentt  of  tbe  Hraiu  on  both  aides  of  Ibe  bar  were  made  by  uiiDg 
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which  reflect  the  dlirliionial  a  Snd  scale 7>nla  ine  nadl^  lelcseDpea 
'  "  nometer  each  of  tbe  roUen  b  tepbeed  Dy 
4lh  iharp  edges,  oas  of  aiuch  bean  against 
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Che  6eld  of  view,  and  alao  to  calibimte  the  readuiga  of  the  micro- 
meter Kale.  The  tcale  allow*  readings  to  be  taken  to  jrvlii  in., 
by  estimating  tenths  of  the  actual  divisions.  The  arms  CP  and  CQ 
are  equal,  and  hence  the  movement  of  Q  represents  twice  the 
extension  of  the  bar  under  test.  In  another  form  of  the  instru- 
ment adapted  to  measure  the  elastic  compression  of  short  blocks 
the  arm  CQ  is  four  times  the  length  of  CP,  and  consequendy  there 
is  a  mechanical  magnification  (M  five  boides  the  magnification 
afforded  by  the  microecope. 

When  the  behaviour  of  specimens  of  iron,  sted,  or  other 
materials  possessing  plastidty,  is  watched  by  means  of  a  sensitive 
extensometer  during  the  progress  of  a  tensile  test,  it  is  in  general 
observed  that  a  very  close  proportionality  between  the  load 
and  the  extension  holds  during  the  first  stages  of  the  loadmg, 
and  that  during  these  stages  there  is  little  or  no  "  creeping  " 
or  supplementary  extension  when  any  particular  load  is  left 
in  action  for  a  long  time.  The  strain  is  a  linear  function  of 
the  stress,  almost  exactly,  and  disappears  when  the  stress 
is  removed.  In  other  words,  the  material  obeys  Hooke's  law. 
This  is  the  stage  of  approximately  perfect  elasticity,  and 
the  elastic  limit  is  the  point  rather  vaguely  defined  by 
observations  of  the  strain,  at  which  a  tendoicy  to  creep 
b  first  seen,  or  a  want  of  proportionality  between,  strain 
and  stress.  "  Creeping  "  is  usually  the  first  indication  that 
it  has  been  reached.  As  the  load  is  further  augmented, 
there  is  in  general  a  clearly  marked  yield-point,  at  which  a 
sudden  large  extension  ensues.  In  metals  which  have  been 
annealed  or  in  any  way  brought  into  a  condition  which  is 
independent  of  the  effects  of  earlier  applications  of  stress,  this 
elastic  stage  is  weU  marked,  and  the  limit  of  elasticity  is  as  a 
rule  sharply  defined.  But  if  the  metal  has  been  previously 
overstrained,  without  having  had  its  elasticity  restored  by 
annealing  or  other  appropriate  treatment,  a  very  different 
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Fig.  18. 

behaviour  is  exhibited.  The  yield-point  may  be  raised,  as,  for 
instance,  in  wire  which  has  been  hardened  by  stretching,  but  the 
elasticity  is  much  impaired,  and  it  is  only  within  very  narrow 
limits,  if  at  all,  that  proportionality  between  stress  and  strain 
is  found.  Subsequent  prolonged  rest  gradually  restores  the 
elasticity,  and  after  a  sufficient  number  of  weeks  or  months  the 
metal  is  found  to  be  elastic  up  to  a  point  which  may  be  much 
higher  than  the  original  elastic  limit.'    It  has  been  shown  by 

*  See  experiments  by  Tohann  Bauschinger,  UiU.  ams  dem  meek-kck. 
Lab.  in  Mincken  (i886).  and  by  the  writer,  Proc.  Ray.  Soe.,  vol. 
xlviit.  (i8q^).  a  summary  of  Bauschinget^s  conclusions  will  be 
found  in  Martens's  book,  cited  above,  and  in  Unwin's  Testrng  of 


J.  Muir  *  that  the  rate  at  which  this  recovery  of 
depends  on  the  temperature  at  which  the  piece  b  kept,  and  that 
complete  recovery  may  be  produced  in  iron  o€  stcd  by  capusuie 
of  the  overstrained  nwdmen  for  a  few  minutes  to  the  tesipcta- 
ture  of  boiling  water.  Figs.  i8  and  19  iUastratc  intereatiBg  poists 
in  Muir's  experiments.  In  these  figures  the  geometrical  device 
is  adopted  of  shearing  back  the  curves  whidi  show  cxtcnsiQa 
in  relation  to  load  by  reducing  each  of  the  observed  *«**^«*i«— 
by  an  amount  proportional  to  the  load,  nanady,  by  one  wok  d 
extenuon  for  each  4  tons  per  aquaie  inch  ot  load.  The  effect  ii 
to  contract  the  width  of  the  diagrams,  and  to  make  any  wut  of 
strai^tness  in  the  curves  more  evident  than  it  would  othcrvBc 
be.  To  escape  confusion,  curves  showing  suoccasive  openiMs 
are  drawn  from  separate  origins.  In  the  experiment  of  figs.  zS 
and  19  the  material  under  test  wis  a  medium  ated,  oootaisiag 
about  o*4%  of  carbon,  which  when  tested  in  the  usual  viy 
showed  a  breaking  strength  of  59  tons  per  squaxc  nich  viik 
a  well-marked  dastic  limit  at  about  ss  tons.  In  fig.  xS 
the  line  A  relates  to  a  test  of  this  material  in  iu  pdoiiive 
condition,  the  loading  was  raised  to  35  tons  so  as  to  ptodace 
a  condition  of  severe  overstrain.  The  load  was  then  remowd, 
and  in  a  few  minutes  it  was  reapplied.  The  line  B  exhibcs 
the  effect  of  this  application.  Its  curved  ffonn  shows  pUiatr 
that  all  approach  to  perfect  elasticity  has  disappeared,  is 
a  consequence  of  the  ovetstzaintng.  There  b  now  no  dasLz 
limit,  no  range  of  stress  within  which  HocdLe's  law  apfiiks 
With  the  lapse  of  time  the  curve  gradually  icco»cis  iu  stnight- 
nesB,  and  the  nutterial,  if  kept  at  ordinary  afjmoipiwjii:  taapea- 
tare,  would  show  almost  complete  reoovery  in  a  sMBth  or  t««. 
But  in  thb  instance  the  recovety  was  hastened  by  t«««^t«>g 
the  piece  for  four  minutes  in  boiling  watn,  and  line  C  shows  lin 
this  treatment  restored  practically  perfect  elasticity  vp  toa  fioii 
as  high  as  the  load  by  iriiich  the  previous  overstzaim^g  had  been 
effected.  The  loading  in  C  was  continued  past  a  new  yidd-poisi. 
thb  made  the  ebstidty  again  disappear,  bat  it  was  nttend. 
in  the  same  way  as  before,  namely,  by  a  few  mtnnles*  eapusajc 
to  100*  C,  and  the  line  D  shows  the  final  test,  in  which  the  dastic 
limit  has  been  raised  in  thb  manner  to  45  tons.  Other  tests  have 
shown  that  a  temperature  of  even  50*  C.  has  a  oomidecshle  in- 
fluence in  hastening  the  ztoovecy  of  dastidty  after  orerstraia. 

In  the  non-elastic  condition  which  follows  inuaediatdy  oc 
overstrain  the  metal  shows  much  hyitereM«.iB  the  rdatioa  d 
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strain  to  stress  during  any  cyclic  repetition  of  a  _ 
ing.    Thb  b  illustrated  in  fig.  19,  where  the  ativwa 
sequence  of  the  operations. 

When  a  piece  of  iron  or  sted  which  has  been 
in  tension  b  submitted  to  compression,  it 
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*  Mttir, "  On  the  Reooycry  of  Iron  from  Owef«tnain»" 
A*  vol.  195  (1900). 
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be  expected,  no  approtcli  to  oonformity  with  Hooke's  law 
until  recovery  bu  been  brought  about  either  by  prolonged 
rest  at  ordinary  temperature  or  by  exposure  for  a  short  time  to 
some  higher  temperature.  After  recovery  has  taken  place  the 
elastic  Umit  in  compression  is 'found  to  have  been  lowered; 
that  is  to  say,  it  occurs  at  a  Iowa  load  than  in  a  normal  piece 
of  the  same  metaL  But  it  appears  from  Muir's  experiments  that 
the  amount  of  this  lowering  is  not  at  all  equal  to  the  amount 
by  which  the  elastic  limit  has  been  raised  in  tensioiL  In  other 
words,  the  general  effect  of  hardening  by  overstrain,  followed 
by  recovery  of  elasticity,  is  to  widen  the  range  within  which  a 
practically  complete  proportionality  between  strain  and  stress 
holds  good. 

Contraction  of  Section  at  Rupture. — ^The  extension  which  occurs 
when  a  bar  of  uniform  section  is  pulled  is  at  first  general,  and 
is  distributed  with  some  approach  to  uniformity  over  the  length 
of  the  bar.  Before  the  bar  breaks,  however,  a  large  additional 
amount  of  local  extension  occurs  at  and  near  the  place  of  rupture. 
The  material  flows  in  that  neighbourhood  much  more  than  in 
other  parts  of  the  bar,  and  the  secti<m  is  much  more  contracted 
there  than  elsewhere.  The  contraction  of  area  at  fracture  is 
frequently  stated  as  one  of  the  results  of  a  test,  and  is  a  useful 

filMfiff ' ""  -  *^1lilllB 

FlO.  M. 

index  to  the  quality  of  materials.  If  a  flaw  is  present  sufficient 
to  determine  the  section  at  which  rupture  shall  occur  the  con- 
traction of  area  will  in  general  be  distinctly  diminished  as  com- 
pared with  the  contraction  in  a  specimen  free  from  flaws,  although 
little  reduction  may  be  noted  in  the  total  extension  of  the  piece. 
Local  extension  and  contraction  of  area  are  almost  absent  in 
cast  iron  and  bard  steel;  on  the  other  hand,  they  are  specially 
prominent  in  wrought  iron,  mild  steel  and  other  metaU  that 
combine  plasticity  with  high  tensile  strength.  An  example  is 
shown  in  fig.  30,  which  is  copied  from  a  photograph  of  a  broken 
test-piece  of  Whit  worth  mild  fluid-compressed  steeL .  The  piece 
was  of  uniform  diameter  before  the  test. 

Experiments  with  long  rods  show  that  the  general  extension 
which  occurs  in  parts  of  the  bar  not  near  the  break  is  somewhat 
irregular;  *  it  exhibits  here  and  there  incipient  local  stretching, 
which  has  stopped  without  leading  to  rupture.  This  is,  of  course, 
due  in  the  first  instance  to  want  of  homogeneity.  It  may  be 
supposed  that  when  local  stretching  begins  at  any  point  in  the 
earlier  stages  of  the  test  it  is  checked  by  the  hardening  effect  of 
the  strain,  untfl,  finally,  under  greater  load,  a  stage  is  reached 
in  which  the  extension  at  one  place  goes  on  so  fast  that  the 
hardening  effect  cannot  keep  pace  with  the  increase  in  intensity 
of  stress  which  resiilts  from  diminution  of  area;  the  local 
extension  is  then  unstable,  and  rupture  ensues.  Even  at  this 
stage  a  pause  in  the  loading,  and  an  interval  of  relief  from 
stress,  may  harden  the  locally  stretched  part  enough  to  make 
rupture  occur  somewhere  else  when  the  loading  is  continued. 

Influence  of  Local  Stretching  on  Total  Elongation. — Local 
stretching  causes  the  percentage  of  elongation  which  a  test- 
piece  exhibits  before  rupture  {an  important  quantity  in  engineers' 
specifications)  to  vary  greatly  with  the  length  and  section  of  the 
piece  tested.  It  is  very  usual  to  ^>ecify  the  length  which  is  to 
exhibit  an  assigned  percentage  of  elongation.  This,  however, 
is  not  enough;  the  percentage  obviously  depends  on  the  relation 
of  the  transverse  dimensions  to  the  length.  A  fine  wire  8  in.  long 
will  stretch  little  more  in  proportion  to  its  length  than  a  very 
long  wire  of  the  same  quality.  An  8-in.  bar,  say  i  in.  in 
diameter,  will  show  something  like  twice  as  much  the  percentage 
of  elongation  as  a  very  long  rod.  The  experiments  of  Barba ' 
show  that,  in  materiid  of  uniform  quality,  the  percentage  of 

>  See  Ktrkaldy's  Experiments  on  Fagersta  SUel  (London.  1873). 
>    '  Mim.  de  la  soe.  des  ing.  civ.  (1880);  tee  also  a  paper  by  W. 
Hackney,  "  On  the  Adoption  of  Standard  Forms  of  Test-Pieces." 
Froc.  Inst.  Cio.  Eng.  (1884). 


extension  is  constant  for  test-pieces  of  similar  form,  that  is  to 
say,  for  pieces  of  various  size  in  which  the  transverse  dimensions 
are  varied  in  the  same  proportion  as  the  length.  It  is  to  be 
regretted  that  in  ordinary  testing  it  is  not  practicable  to  reduce 
the  pieces  to  a  standard  form  with  one  proportion  of  transverse 
dimensions  to  length,  since  tests  in  which  the  rdLation  of  length 
to  cross-section  differ  give  results  which  are  incapable  of  direct 
comparison  with  one  another. 

Influence  on  Sbrenglh. — The  form  chosen  for  test-pieces  in 
tension  tests  affects  not  only  the  extension  but  also  the  ultimate 
strength.  In  the  first  place,  if  there  is  a  sudden  or  rapid  change 
in  the  area  of  cross-section  at  any  part  of  the  length  under  tension 
(as  at  AB,  fig.  21),  the  stress  will  not  be  uniformly 
^^^^  distributed  there.  The  intensity  will  be  greatest 
afifc  at  the  edges  A  and  B,  and  the  piece  will,  in  con- 
^^  sequence,  pass  its  elastic  limit  at  a  less  value  of  the 
total  load  than  would  be  the  case  if  the  change  from 
the  larger  to  the  smaller  section  were  gradual.  In 
a  non-ductile  material  rupture  will  for  the  same 
reason  take  place  at  AB,  with  a  leas  total  load  than 
would  otherwise  be  borne.  On  the  other  hand, 
JLj  with  a  sufficiently  ductile  material,  although  the 
^^  jectfon  AB  is  the  first  to  be  permanently  deformed, 
rupture  will  preferably  take  place  at  some  section 
AB,  because  at  and  near  AB  the  contraction  of 
area  which  precedes  rupture  is  partly  prevented  by 


cn 


B 


Fig.  31. 
not  near 


sectional 

the  presence  of  the  projecting  portions  C  and  D.     Hence,  too, 

with  a  ductile  material  samples  such  as  those  of  fig.  la,  in 


Fig.  32. 

which  the  part  of  smallest  section  between  the  shoulders  or 
enlarged  ends  of  the  piece  is  short,  will  break  with  a  greater 
load  than  could  be  borne  by  long  uniform  rods  of  the  same 
section.  In  good  wrought  iron  and  mild  steel  the  flow  of  metal 
preceding  rupture  and  causing  local  contraction  of  section 
extends  over  a  length  six  or  eight  times  the  width  of  the  piece; 
and,  if  the  l«igth  throu^ut  which  the  section  is  uniform  be 
materially  less  than  this,  the  process  of  flow  will  be  rendered 
more  difficult  and  the  breaking  load  of  the  sample  will  be 
raised.' 

These  considerations  have,  of  course,  a  wider  application 
than  to  the  mere  interpretation  of  special  tests.  An  important 
practical  case  is  that  of  riveted  joints,  in  which  the  metal  left 
between  the  rivet  holes  is  subjected  to  tensile  stress.  It  is  found 
to  bear,  per  square  inch,  a  greater  pull  than  would  be  borne  by 
a  strip  of  the  same  plate  if  the  strip  were  tested  in  the  usual 
way  with  uniform  section  throughout  a  length  great  enough  to 
allow  complete  freedom  of  local  flow.* 

Fracture  by  Tension.— In  tension  tests  rupture  may  occur  by 
direct  separation  over  a  surface  wluch  is  neariy  plane  and  normal 
to  the  line  of  stress.  This  is  not  uncommon  in  hard  sted  and 
other  comparatively  non-ductile  materials.  But  in  ductile 
materials  under  tension  the  piece  generally  gives  way  by  shearing 
on  an  inclined  surface.  Very  often  the  effect  is  a  more  or  less 
perfect  ring-shaped  crater  on  one  side  of  the  break  and  a 
truncated  cone  on  the-other. 

'  The  greater  strength  of  nicked  or  grooved  specimens  seems  to 
have  been  first  remarked  b^  Kirkaldy  {Experiments  on  IVroufJU  Iron 
and  Sted,  p.  71.  alio  Experiments  on  Fagersta  Steel,  p.  27).  See  also 
a  paper  by  E.  Richards,  on  tests  of  milo  steel,  Joum.  Iron  and  Steel 
Inst.  (1882). 

*  See  Kennedy's ''  Reports  on  Ri vetted  Toints,*'  Froc.  Inst.  Meek. 
Eng.  (1881-1885).  In  the  case  of  mild-steel  plates  a  drilled  strip  may 
have  as  much  as  12%  more  tensile  strength  per  square  inch  than  an 
undrilled  strip.  With  punched  holes,  on  the  other  hand,  the  remain- 
ing metal  is  much  weakened,  for  the  reason  ref«rred  to  in  the  text. 
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be  ibait,  to  ivoid  buckling)  iboitau 
and  bulio  out  En  the  lonn'ol  ■  cuk. 
Thil  il  lUustntcd  by  fig.  11  (from 
me  d(  Sir  W.  Feirbiinii  eipsJ- 
meoti),  which  ibowi  the  conpra- 
•ion  ot  •  round  tilork  of  ilat  (ibe 
origiiud  hdght  «Dd  diuneter  of  which 
Fic  II.  "*  ihown  by  the  dotted  tiun)  by  t 

*  load  equ»]  (a  loo  toiu  per  iq.  b.  of 

oripnAl  i«ct[oDftl  am.  Tbe  surface  over  which  the  ilicM  Li 
dJUributed  beconiea  enUrgcd,  and  the  tool  loed  muM  be 
increued  in  a  corrnpondiag  dtfree  to  tniiolain  the  proccn 
ol  flow.'  The  bulging  Dim  pioduca  longltudina]  cndu, 
u  in  (he  figure,  tqiecially  wben  tbe  material  li  fibroua  a> 
well  u  plauic  (u  in  tbe  caie  of  WTOugbt  Iron).  A  brillle 
material,  luch  u  cut  Iran,  brick  or  Moae,  yleldi  byaheacing 
on  inclined  pluio  at  in  figi.  n  and  15,  which  are  lakoi  frwn 


here  tbe  IntcnaJIy  of  ahearing  Hrcn  it  only  0-94  of  ita  Tifcw  — 

le  luiface  of  maiiiiium  ihesiring  wraa  (inc&ied  at  4^,  but 

here  the  Domu]  puih  is  reduced  to  0-1S6  of  tbe  valne  which  ji 

a*  on  the  aurface  of  maiimum  ahwing  stroa. 

iMdni'i  Una.— It  i>  intetntlng  to  refer  in  tUa  nwiiiinn  la 

the  [dienofflniOD  obacrvtd  in  iSsg  by  W.  Laden*  of  MayMiTi 

and  afterwarda  Kiidled  more  fully  by  L.  Haitmaiui.*    Whea  a 

bai  ol  plaxic  melal  aocb  aa  mild  HcA,  preferably  ^1  and  with  a 

'iihed  auriaoe,  ia  eMended  a  littk  beycod  iu  tta«k  Sail, 

ikin^  ■ppe't  OD  Ibe  autfacB  in  tba  fonn  of  luiraw  bud> 

ining  tranavendy  acfOM  it.    Tbtw  baadi  an  n^ota  wiihis 


tbetuly  tti 


Hodgkinion'i  eiperimtnti  on  tul  iron.'  The  dnpleit  fracture 
of  thii  kind  la  exemplified  by  Gg.  14.  where  a  aingle  lurface 
{approiimatety  a  [dane)  of  ihtu  divide)  the  csmpretaed  block 
Into  IwD  nedgn.  With  cut  iron  the  ilope  of  the  plane  it  nich 
that  thia  ilmplett  mode  of  fracture  can  take  place  pnly  if  tbe 
height  ot  the  block  i*  not  IcM  than  about  f  tbe  wiilth  of  tSe  baac. 
When  the  height  il  leu  tbe  action  la  more  complex.  Shearing 
muu  then  take  place  ovei  more  than  one  plane,  ai  in  fig.  ij,  lo 
tlut  conet  or  wedgea  arc  formed  by  which  the  lutrounding 
portloni  of  the  block  ale  qilit  off.  The  itreaa  required  I 
cruib  the  block  ia  conaequeolly  greater  than  11  the  height  wa 
tuScienl  for  ihearing  In  a  ain^  plane. 

Plant  efSiiai.— Tbe  indinatioD  of  the  aurfacei  of  ibear,  whe 
fracture  takea  place  by  ahearing  undn  a  aimple  itrcia  of  pull  ( 
puah.  ia  •  matter  of  much  iotertsi,  throwing  aome  light  on  tt 
question  of  how  the  reiitiance  which  ■  materia]  eierta  to  >it« 
of  one  kind  Is  affected  by  the  prcaenct  of  Hieu  of  another  kind- 
a  question  tcarcely  touched  by  direct  etpeciment.  At  the  ibotn 
lurfice  there  i>,  in  the  cue  of  tenaion  teata.  a  normal  pull  a 
as  a  sheating  iliesa,  and  in  thecueolcompreaaionleataa  n 
push  aa  veil  *a  ahearing  itrcM.  If  Ihta  normal  componenl 
absent  Ihe  material  (aiaunung  it  to  be  isotropic)  would 

^calcat  shearing  streaa,  which,  as  baa  already 


been  9 


t  doea  n 


eipcnmenta  on  the  compreaaion  of  cast  iron  give  aurfaces  o 
ihear  whose  normal  ia  indined  at  about  sj°  to  the  aiia  of  Mreas 
and  Kirkaldy'i,  on  tbe  leniioo  of  ateel,  show-that  when  ruptui< 
of  a  tod  under  tendon  takct  place  by  (hear  tbe  normal  to  th 
aurface  is  inclined  at  aboat  >s^  to  tbe  aaia.  These  tcaulla  shoi 
thai  normal  pull  diminiafaca  rcaislance  to  sbearihg  and  normal 
push  increaaea  resistance  to  shearing.  In  Ibe  caae  of  caat  it 
undtJ  compreaaion,  the  material  prefcra  to  ihear  on  a  aecti 

'  Foe  nami^n.  lee  Fairbutn's  eaperimeats    on    suel.    B 
AiiM.  Rip.  (iS6;l. 

■  R/fcrl  cl  Uu  Hani  CemmiinantTi  «  tin  XMliultM  g/  Jna 
itwJiHjr  .SMunru  (lOw)  1  eec  also  Aril.  itiMi.  Ap.  (1^1). 


retcreaca  t»  fic.  i,  a*l 
of  Ibe  bu  becasM  ia 
.     of  plastic  strain  tbe  ylddinc  Is  locaL    P«  the 
has  jost  been  eiplaiaed  in  speaking  of  soffaca  el 
rupture.  Lodert'i  hues  in  a  rod  strained  by  dirtci  puH  an  knnd 
'    dined,  not  at  4S*,  but  scan  BiuieiiKiie  nearly  BocBulta 
of  puU  (making  about  65*  with  it). 
-'    metal  prefers  to  eloBgate  by  ah 


yidding  under  the  ahearing  si 
milarly  the  presence  0 
iture  of  a  push  increases  the  teamance  10  aoear. 
Yiddini  tinitr  Camfound  Sirai.—A  qoestioB  of  MBCh 
eoretical  interest  and  alao  of  ume  practical  impsnaace  a. 
bat  determinca  tbe  yielding  of  a  ^ece  when  it  ia  subjected  nsl 
a  simple  pull  or  push  alone  but  to  a  stress  combirsed  of  two  or 


■  (Barrtik 


W.  J.  M.  Rankini 

stTECs  reaches  a  certain  limit,  irrespective  of  tbe  a 

other  principal  atresaes.    According  ti         '' 

certain  limit,  and  aa  the  strain  depends  in  pan  on  cacb  d  the 
three  principaJ  strosea  this  gives  a  diflerenE  critenu.  Nehha 
tbe  muimura  atraa  theory  nor  the  maiimum  atrain  tbeory  caa  be 
regarded  aa  satisfactory,  and  probably  a  much  aoundtf  view  a 
that  the  material  yields  when  the  greaiest  shearing  stress  reaches 
a  certain  limit.  Even  this,  however,  requires  sooke  qualifcariaa 
in  the  light  of  what  has  just  been  Bid  about  the  indinsiine  of 
surface*  of  shear  and  LOden's  lines,  for  it  it  dear  froaa  that 
etperimcotal  indications  that  tcsiiiancE  10  shear  is  allccied  bj 
tbe  presence  of  normal  stieti  on  tbe  plane  of  iheai,  and  mae- 
quenlly  1  theory  which  takes  account  of  thearing  atnas  tmtj  as 
the  critciion  of  yielding  cannot  be  completely  axnct.  Acord- 
ing  to  tbe  greatest  shearing  stress  theory  tbe  yieUni(  anda 
compound  stress  depends  directly  on  the  diffettnoe  buttn  ik 
greatest  and  least  principal  strcB,  In  such  casta  of  coaipgaad 
stress  aa  have  to  be  dealt  with  in  enffnecring  desicD  tfab  liiliiiitii 
a  criiericin  which  though  imperfect  b  caruinly  to  ba  pKiuwd 


jecimg  thin  tubes  lo  {il  teniion  al  .  ,  . 
(j)  tension  and  internal  (fluid)  prescure,  and  [4]  coeqae  aad 
hiiemal  presaure,  while  meaiuremtma  were  made  of  the  anal 
attain  and  the  twist  so  aa  to  detect  tbe  first  failure  o(  daajin'. 
The  genera]  rcaull  of  the  experiments,  so  far  as  tbey  wait,  waste 
support  the  view  that  yidding  dcpenda  primarily  oi  * 
"ig  itreaa,  ti    "  ■    '  ..      ..- 


icipatst 


Fjlipit  bJ  iffta/i.- 

'  Ditikr'i  Ptljmk.  Jmrn.  (iWo).  155.  p.  it. 
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may  tufPer  thxough  repeated  changes  in  their  Hate  of  atress.  It 
appears  that  in  some  if  not  in  all  materials  a  limited  amount  of 
stress-variation  may  be  repeated  time  after  time  without  appre- 
ciable deterioration  in  the  strength  of  the.  piece;  in  the  balance- 
spring  of  a  watch,  for  instance,  tension  and  compression  succeed 
each  other  some  150  millions  of  times  in  a  year,  and  the  spring 
works  for  years  without  apparent  injury.  In  such  cases  the 
stresses  lie  well  within  the  elastic  limits.  On  the  other  hand, 
the  toughest  bar  breaks  after  a  small  number  of  bendingi  to  and 
fro,  when  these  pass  the  elastic  limits,  although  the  stress  may 
have  a  vflue  greatly  short  of  the  normal  ultimate  strength.  A 
laborious  research  by  A.  WOhler,^  extending  over  twelve  years, 
gave  much  important  information  regarding  the  effects  cm  iron 
and  steel  of  very  numerous  repeated  alternations  of  stress  from 
positive  to  negative,  or  between  a  higher  and  a  lower  value  with- 
out change  of  sign.  By  means  of  ingeniously-contrived  machines 
he  submitted  test-pieces  to  direct  pull,  alternated  with  complete 
or  partial  rekxation  from  pull,  to  repeated  bending  in  one 
dirnrtion  and  also  in  opposite  directions,  and  to  repeated  twisting 
towards  one  side  and  towards  opposite  sides.  The  results  show 
that  a  stress  greatly  less  than  the  ultimate  strength  (as  tested  in 
the  usual  way  by  a  sin^  application  of  load  continued  to 
rupture)  is  sufficient  to  break  a  piece  if  it  be  often  enough  re- 
moved and  restored,  or  even  alternated  with  a  less  stress  of  the 
same  kind.  In  that  case,  however,  the  variation  of  stress  being 
less,  the  number  of  rqietitions  required  to  produce  rupture  is 
greater.  In  general,  the  number  of  repetitions  required  to 
produce  rupture  is  increased  by  reducing  the  range  through 
which  the  stress  is  varied,  or  by  lowering  the  upper  limit  of  that 
range.  If  the  greatest  stress  be  chosen  small  enough,  it  may  be 
reduced,  removed,  or  even  reversed  many  million  times  without 
destroying  the  piece.  WOhler's  results  are  best  shown  by  quoting 
a  few  figures  selected  from  his  experiments.  The  stresses  are 
stated  in  centners  per  square  soil;'  in  the  case  of  bars  subjected 
to  bending  they  refer  to  the  top  and  bottom  sides,  which  are  the 
most  streued  parts  of  the  bar. 


lbs.  Kb. 
S»     o 


I.  Iron  bar  in  direct  tension  ^— 

Stftn.  Number  of  AppHctUoos 
llmx.  Mitt.  cainii«  Rttptwc 

480  o  800 

449  e  106^1 
4000  *1pJi^ 
jAe  e                                4ao>SS< 

II.  Iron  bar  bent  by  transverse  load: — 

Sotv.  Nymbcrof  Bcodiafi       Suca. 

Max.  M(b.  cntsac  Ropluic.  Mu.  Mb. 

5SO  e  too.790                400  o 

900  o  4M4MO                3SO  e 

450  e  4B>.9SO                yw  o 

III.  Steel  bar  bent  by  transvene  load: — 

NiiBibcF  of  BcodittS' 
amins  RaptuR. 
O  7».4SO 

eo  8i.aao 


AppOCSaQBi 

Kiipbm. 

t0.t41.«4S 


440  u» 


Natbnl4B^4 


•47S.4H 


NunbMof 

Ruptatt. 
ijBe,0oo 


poo  4W 

S. 


goo 


Not 


NUfBMT  of  BraQiB0l 

cuuIjiv  Ruptui*. 

7S4J0OO— IB4WI  o/tiie  trfob. 
Not  brakcn  with  ui  lofllioat. 


IV.  Iron  bar  bent  by  supporting  at  one  end,  the  other  end  being 

loaded;  alternations  a  stress  from  pull  to  push  caused  by  rotating 

the  bar: — 

NoaboroCRoCaUoafi 
_  Rimuuc 

4.«i7«oa 


Fkoa  +  to- 
jao 

•So 
tfe 


NombcroC  Rotatfaoi 
J  Rapture. 
SAaso 


BiflOO 
..us 

470.4«l> 
pep^io 


Frooi  +  to  — 
•ao 


180 


19,186.791 

Not  bfokfli  with  I ja{  mnioat. 


From  these  and  other  experiments  WOhler  concluded  that  the 
wrought  iron  to  which  the  tests  refer  could  probably  bear  an 
indefinite  number  of  stress  changes  between  the  limits  stated  (in 
round  numbers)  in  the  following  table  (the  ultimate  tensile 
strength  was  about  Z9I  tons  per  sq.  in.). — 

Stress  in  Tons  per  Sq.  In. 
From  pull  to  push      ...."..  +7  to  —7 

From  pull  to  no  stress 13  to     o 

From  pull  to  less  pull 19  to    lo^ 

>  Die  PesUgkMts-Versuche  mU  Eisen  vmd  SUM  (Berlin,  1870),  or 
Zeitschr,  fir  Bauweseu  ^1860-1870):  see  also  Empneering  (1871)* 
voL  xi.  For  early  experiments  by  Faarbairn  on  the  same  subject, 
tee  PkU.  Trans.  (1864). 

*  According  to  Bauschinger  the  centner  per  square  soil  m  which 
W6hler  gives  his  results  is  equivalent  to  6-837  kilos  per  sq.  cm., 
or  0*0434  too  per  sq.  in. 


Hence  it  appears  that  the  actual  strength  of  this  material  Tarics 
in  a  ratio  which  may  be  roughly  given  as  3 :  a ;  1  in  the  three 
cases  of  (a)  steady  inill,  (h)  pull  alternating  with  no  stress,  very 
many  times  repeated,  and  («)  pull  alternating  with  push,  very 
many  times  repeated,  for  steel  Wfihler  obtained  results  of  a 
generally  similar  kind.  His  experiments  were  repeated  by  L. 
Spangenberg,  who  extended  the  inquiry  to  brass,  gun-metal  and 
phoq>hor-bronse.*  A  oonaiderable  amount  of  l^t  has  been 
thrown  on  the  nature  of  fatigue  in  metals  by  miscroscopic 
investigations,  which  will  be  referred  to  presently. 

ResiUeiue. — ^A  useful  application  of  diagrams  showing  the 
relation  of  strain  to  stress  is  to  determine  the  amount  of  work 
done  in  straining  a  piece  in  any  amignrd  way.  The  term 
"  resilience  "  is  conveniently  used  tp^pedfy  the  amount  of  worit 
done  when  the  strain  just  reaches  the  correqwnding  elastic  limit. 
Thus  a  rod  in  sample  tension  or  simple  compression  has  a  re- 
silience per  unit  of  volume «  Ph^t  where/  is  the  greatest  elastic 
pull  or  push.  A  blow  whose  energy  exceeds  the  resilience 
'reckoned  for  the  kind  of  stress  to  which  the  bkiw  gives  rise)  must 
in  the  most  favourable  case  produce  a  permanent  set;  in  less 
favou^le  cases  local  permanent  set  will  be  produced  idthough 
the  energy  of  the  biow  is  less  than  the  resilienoe,  in  consequence 
of  the  strain  being  unequally  distributed.  In  a  plastic  material 
a  strUn  exceeding  the  limit  of  elasticity  absorbs  a  relatively 
large  amount  of  energy,  and  generally  increases  the  resilience 
for  subsequent  strains.  Fracture  under  successive  blows,  as  in 
the  testing  of  rails  by  iJadng  fihem  as  beams  on  two  supports, 
and  allowing  a  weight  to  fall  in  the  middle  from  a  given  height, 
results  from  the  acnimnlated  set  which  is  brought  about  by 
the  energy  of  each  blow  exceeding  the  resilience. 

Internal  Stress, — Professor  James  Thomson  *  pointed  out  that 
the  effect  of  any  externally  applied  load  depends,  to  a  very 
material  extent,  on  whether  there  is  or  is  not  initial  internal  stress, 
or,  in  other  words,  whether  the  loaded  piece  is  initially  in  what 
Professor  Karl  Pearsozr  has  called  a  state  of  ease.  Internal  stress 
existing  without  the  application  of  force  from  without  the  piece 
must  satisfy  the  condition  that  its  resultant  vanishes  over' any 
complete  cross-section.  It  may  exist  in  consequence  of  set 
caused  by  previously  applied  forces  (a  case  of  which  instances  are 
given  bdow) ,  or  in  consequence  of  previous  temperature  changes, 
as  in  cast  iron,  which  is  thrown  into  a  state  of  internal  stress  by 
unequally  rapid  cooling  of  the  mass.  Thus  in  (say)  a  spherical 
casting  an  outside  shell  solidifies  first,  and  has  become  partially 
contracted  by  cooling  by  the  time  the  inside  has  become  solid. 
The  inside  then  contracts,  and  its  contraction  is  resisted  by  the 
sheU,  which  is  thereby  compressed  in  a  tangential  direction,  while 
the  metal  in  the  interior  is  pulled  in  the  direction  of  the  radius. 
Allusion  has  slready  been  made  to  the  fact,  pointed  out  by 
J.  Thomson,  that  the  defect  of  elasticity  under  small  loads- whidi 
Hodgkinson  discovered  in  cast  iron  is  probably  due  to  initial 
stress.  In  plastic  metal  a  nearly  complete  state  of  ease  is  brought 
about  by  annealing;  even  annealed  pieces,  however,  sometimes 
show,  in  the  first  loading,  small  defects  of  elasticity,  which  are 
probably  due  to  initial  stress,  as  they  disappear  when  the  load  is 
respited. 

Microscopic  ExaminaHon. — Of  all  recent  aids  to  a  knowledge 
of  the  structure  of  metals,  of  their  behaviour  under  stress,  and 
of  the  nature  of  plastic  strain,  perhaps  the  most  important  is 
microscopic  examination.  The  microscopic  study  of  metals  was 
initiated  by  H.  C  Sorby  as  early  as  1864  (see  BrU.  Assoc  Rep, 

*  Ueber  das  VerhaUen  der  Metatte  hei  wiederkoUen  Anstrenpmgtn 
(Berlin,  1875).  For  interesting  notices  of  the  fatigue  of  metals  in 
railway  axles,  bridge  ties,  Ac,  and  results  of  experiments  showing 
reduced  plasticity  m  fatigued  metal,  see  Sir  B.  Baker's  address  to 
the  Mechanical  Section  of  the  British  Association  (1885).  In  many 
df  the  cases  where  the  fatigue  of  metals  occurs  in  engineering 
practice  the  phenomenon  is  complicated  by  the  occurrence  of  bk>ws 
or  shocln  whose  energy  is  absorbed  in  producing  strains  often 
exceeding  the  elastic  limits,  sometimes  of  a  very  local  character  in 
consequence  of  the  inertia  of  the  strained  pieces.  Such  shocks  may 
cause  an  accumulation  of  set  which  finally  leads  to  rupture  in  a  way 
that  is  not  to  be  confused  with  ordinary  fatigue  of  strength.  Toe 
effectt  of  the  accumulation  may  be  removed  by  annealing. 

«  Comb,  and  Dnb.  Malh,  Joum,  (Nov.  1848). 
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for  that  year).  After  a  period  of  neglect,  it  has  been  pursued 
with  much  energy  by  a  large  number  of  observers,  and  has  yielded 
results  which  are  of  fundamental  importance  in  relation  to  the 
strength  of  materials.  For  the  purpose  of  microsoopic  examina- 
tion it  is  usually  necessary  to  bring  a  small  piece  of  the  metal 
to  a  state  of  high  surface  polish,  the  final  stage  of  which  is  per- 
formed by  nibbing  on  a  surface  of  wash-leather  charged  with  a 
thin  paste  of  rouge  and  water  (see  also  JMetallograpuy).  The 
specimen  is  then  lightly  etched  in  dilute  add  or  treated  with  a 
staining  medium,  such  as  liquorice  or  cocoa,  to  nuike  the  structure 
visible.  When  the  surface  is  examined  under  a  lens  of  suitable 
power  it  is  seen  to  be  made  up  of  irr^ular  areas  with  well-defined 
boundaries.  The  areas  into  which  the  surface  is  divided 
differ  in  apparent  texture,  and  when  illuminated  obliquely  it 
is  found  that  some  of  them  shine  out  brightly  while  others  are 
dark;  by  changing  the  direction  of  the  incident  light  other  areas 
become  bright  and  those  previously  bright  become  dark.  These 
areas  are  the  sections  of  crystalline  grains  which  constitute  the 
mass  of  the  metal.  Each  grain  a  a  crystal,  the  elementary 
portions  of  which  are  all  oriented  one  way,  but  the  orientation 
changes  as  we  pass  from  grain  to  grain.  The  irregular  boundaries 
are  the  chance  surfaces  in  which  one  grain  meets  another  during 
the  progress  of  its  crystalline  growth.  Etching  'a  polished 
surface  develops  a  multitude  of  facets  which  have  the  same 
orientation  over  any  one  grain,  and  therefore  give  it  a  uniform 
texture  and  a  uniform  brightness  in  reflecting  light  of  any 
particular  incidence.  The  size  of  the  grains  depends  very  much 
upon  the  previous  thermal  treatment  to  which  the  metal  has  been 
subjected.  Sudden  cooling  from  a  high  temperature  tends  to 
make  the  grams  small,  slow  cooling  tends  to  keq>  them  large; 
and  protracted  exposure  to  moderately  high  temperature  has 
been  observed  in  some  cases  to  favour  the  growth  of  very  large 
grains. 

When  the  metal  b  strained  in  any  maimer  beyond  its  limit  of 
elasticity  the  grains  are  found  to  have  altered  their  shape, 
becoming  lengthened  in  the  direction  in  which  stretch  has 
occurred.  Subsequeiit  exposure  to  a  temperature  which  is 
high  enough  to  remove  the  mechanical  hardness  produced  by 
overstraining  is  found  to  bring  about  a  reconstruction  of  the 
grains;  the  original  pattern  is  not  reproduced,  but  the  reformed 
grains  show  no  direction  of  predominating  length.  Researches 
by  J.  A.  Ewing  and  W.  Rosenhain  ("  The  Crystalline  Structure 
of  Metals,"  Phil.  Trans.,  1900)  showed  that  metals  retain  their 
crystalline  character  even  when  so  severdy  strained  as  to  exhibit 
qualities  of  plasticity  which  are  at  first  sight  inconsistent  with 
the  idea  of  crystalline  structure.  The  manner  in  which  a  metal 
yields  when  the  strain  exceeds  the  elastic  limit  is  by  slips  which 
occur  in  the  cleavage  or  "  gliding  "  planes  of  the  individual 
crystals.  Tliese  slips  are  seen  under  the  microscope  as  sharply 
defined  lines  which  appear  on  the  polished  surface  of  each  grain 
as  soon  as  the  yield-point  in  any  process  of  straining  has  been 
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reached.  Seen  imder  normal  illumination  the  lines  are  dark; 
seen  under  oblique  illumination  they  may  be  made  to  appear  as 
bright  lines  on  a  dark  ground.  The  appearance  of  each  line 
shows  that  it  is  a  narrow  step  produced  by  the  slipping  of  one 
part  of  the  crystalline  grain  over  another  part.  The  diagram 
fig.  a6  represents  a  section  between  two  contiguous  surface  grains, 
having  cleavage  or  gliding  planes  as  indicated  by  the  dotted  lines, 
AB  bdng  a  part  of  the  polished  surface.    When  straining  beyond 


the  elastic  limit  takes  place,  as  by  a  pull  in  the  direction  of  the 
arrows,  yielding  occurs  by  finite  amounts  of  slip  at  a  limited 
number  of  places,  as  at  a,  b,  r,  J,  e.  This  exposes  short  steps, 
which  are  portions  of  cleavage  surfaces,  and  which,  when  viewed 
under  normally  incident  light,  appear  black  because  tbey  muni 
no  light  to  the  microscope.  They  consequently  appear  as  dark 
lines  or  narrow  bands  extending  over  the  polished*  surface  in 
directions  which  depend  on  the  intersection  of  that  surface  viih 
the  planes  of  slip.  Many  such  lines  appear  as  the  process  of 
straining  goes  on;  th^  are  spaced  at  more  or  less  regular  inter- 
vals, and  in  general  three  systems  of  them  may  be  olserved 
intersecting  one  another.  With  three  independent  systems  of 
slips  it  is  clear  that  the  grain  may  take  any  shape  in  the  proce5s 
of  straining;  in  many  cases  four  systems  of  slips  are  seen.  la 
this  way  severe  deformations  occur  without  affecting  the  cT^-st  3I- 
h'ne  character  of  the  structure,  although  the  shape  of  each  crysizl 
undergoes  much  change.  A  bar  of  iron  which  has  been  rolled 
cold  from  a  large  to  a  small  section  shows,  when  it  is  polished  and 
etched,  a  structure  in  which  each  grain  has  all  the  characteristics 
of  a  crystal,  although  the  grains  have  been  distorted  into  fcnns 
very  different  from  those  which  are  found  in  bars  which  are 
rolled  at  a  red  heat  or  are  annealed  after  rolling.  It  appears  thii 
the  process  of  straining  has  occurred  through  movements  which 
preserve  the  parallelism  of  all  the  portions  of  each  individuaJ 
grain  so  long  as  continuity  of  the  parts  oi  the  grain  is  preserved. 
In  many  metals,  however,  a  further  effect  of  severe  strain  is  to 
develop  twin  crystals,  and  this  implies  a  rotation  cf  one  group  of 
elements  through  a  definite  angle  with  respect  to  the  other 
elements  of  the  same  grain.  Excessivdy  severe  straining,  as, 
for  instance,  the  squeezing  of  a  block  of  lead  into  a  thin  fi^t 
plate,  is  found  to  produce  a  crystalline  structure  in  which  the 
grains  have  a  greatly  reduced  size;  the  slips  have  in  that  ca5« 
gone  so  far  as  to  cause  divisions  and  interpenetratioos  of  the 
crystals. 

Grcwtk  of  Crystals. — ^Microscopic  examination  further  abovs 
that  after  severe  straining  the  structure  of  a  metal  is  far  from 
stable,  a  fact  which  connects  itsdf  with  what  is  observed  in  re- 
spect to  mechanical  quality.  In  some  metals  at  least,  and  notably 
in  lead,  severe  straining  is  followed,  even  at  atmospheric  temper- 
atures, by  a  protracted  crystalline  growth  which  results  in  the 
formation  of  crystals  which  are  relativdy  very  large.  A  piece 
of  ordinary  sheet  lead  shows  the  ^ects  of  this  growth  wefl; 
it  will  be  found,  when  etched,  to  consist  in  general  oi  ciystais 
enormously  larger  than  any  that  could  have  wrvived  the  process 
of  manufacture  by  rolling.  A  similar  growth  may  radSy  be 
traced  from  day  to  day  or  week  to  week  in  apiece  of  lead  which  is 
kept  under  observation  after  being  severely  strained.  The  process 
of  growth  is  greatly  accelerated  by  raising  the  teoipcrature. 
That  some  process  more  or  less  analogous  to  this  goes  on  in  iroa 
and  steel  during  the  change  which  occurs  when  'elastk  recovery 
takes  place  after  overstraining  may  be  conjectured,  though 
there  is  as  yet  no  direct  evidence  on  the  point.  The  growth  of 
large  crystals  which  is  seen  to  occur  in  lead  at  very  moderate 
temperatures  has  perhaps  a  more  direct  relation  to  the  changes 
which  occur  in  iron  or  sted  at  temperatures  hi^  enough  to 
produce  annealing.  The  structure  of  sted  as  exhibited  b>-  the 
microscope  has  received  much  attention,  notably  at  the  hands  ai 
F.  Osmond  and  J.  O.  Arnold.  Microscopic  examinatioo  of  the 
low  or  medium  carbon  sted  used  for  structural  purposes  shows  it 
to  consist  of  grains  of  iron  (ferrite),  interspersed  with  grazes 
which  have  in  general  a  laminated  structure  and  are  composed 
of  alternate  bands  of  two  constituents,  namdy,  iron  aod  carbide 
of  iron  (Fei  C).  To  these  laminated  grains  the  nameof  pcadne 
has  been  given.  In  steel  such  as  is  used  for  rails,  containing  aboct 
0'4  or  0-5%  of  carbon,  the  grains  of  pearlite  occupy  about  as 
large  a  volume  of  the  specimen  as  the  grains  of  unlantinated 
ferrite;  but  when  the  proportion  of  carbon  is  increased  to  aixi^t 
0*9%  the  whole  is  a  mass  of  pearh'te  having  an  czceedmciy 
intimate  mixture  of  the  tw6  constituents.  This  appears  to  be 
a  eutectic  alloy,  and  the  same  intimatdy  blended  structure  is 
characteristic  of  eutectic  alloys  generally.  Important  vaxiatiom 
in  the  visible  structure  result  from  quenching,  anaeallDg,  asd 
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I  wdl  u  from  tba  presence 


y  Eniiig  uul  j.  C  W.  Humfiey  ("TIk 
of  Uctil*  under  npMUd  AltcnutloDi  ol  Stnm,"  PliiL 
Tram.,  i(B]}  tbc  mjcrotcoin  ma  mpkytd  to  BCTiriDe  lie 
pmcoB  by  whicb  nwUti  btttk.  Ihtougfa  "  lulfua  "  when  nib- 
}«ted  [D  repeated  nventli  of  itna.  The  lot-pieca  were  ibort 
TwU  oveihu^ng  [tam  ■  levolving  mudrel  tod  loaded  at  tbe 
end  n  u  u  pioduce  m  bendliif  momoit.  A  pint  neu  the 
support,  vben  the  hrsk*  due  to  bcndiDg  w«»  gieitest,  wu 
poUihed  belonhand  foi  obtervitloD  ja  tbe  micmwope.  After  a 
cenun  numbei  of  icveruU  the  lutfue  wu  ammined,  and  tfie 
IS  repelled  it  IntetviUa  $t  the  ptooat  continued. 


Hu  m 


gHoo 


.  ni  per  iq.  in.  and  bavini 
pdnl  at  I4'i  ton!  pet  iq,  to,  II  wu  found  that  the 
■ufiend  DO  damage  from  repeated  meruit  ol  a  uren  oi  ;  lom 
per  tq.  Id.,  but  that  vhn  the  gnutfM  luoi  irai  niied  la  ;  losi 
pet  aq.  In.  lodpienl  Dgn*  of  [iiipio  began  to  be  q>])aie(it 
after  toany  rsveruli,  though  the  piece  wai  uilt  Intact  aftei 
the  numbet  of  leveriala  bad  readwd  thm  millloDi.  Vnb  ■ 
atnai  of  g  tiJui  pet  iq.  ia.,  of  mote,  repealed  revenali  biougbt 
about  fracture.  Tbe  Gnt  tign  of  fi.tigue  u  detected  ia  the 
tidcroicspe  vai  that  tlip  liiu*  began  to  appear  on  one  or  more 
ol  Iho  ayitali  in  the  regioo  ol  greaiett  itroi:  aa  tbe  proceta 
vent  on  Ibtte  became  moie  diitlnct  and  teiided  to  broaden, 
uid  at  length  some  ol  them  developed  into  aaiii  which 
mm  identified  u  luch  because  they  did  not  dimppeat  when 
the  aurlace  waa  repoUifaed.  Once  a  crack  liad  formed  it 
quickly  apread,  and  finally  Cl»  piece  bn>ke  with  a  abarp 
fracture,  ihowing  pimOktlif  no  pliatic  change  kI  form  before 
rupture. 

It  may  ha  concluded  that  under  repeated  altemationa  ol 
atreu  fatigue,  leading  to  fracture,  ia  liable  to  occur  if,  and  only 
II,  the  (tias  ii  luch  as  to  produce  atipa  b  lome  of  the  cry«alt; 
to  other  words  if,  and  only  If,  the  limit  ol  elasticity  fs  locally 
exceeded;  Inil  the  limit  lor  particular  cryitilt  may  be  consdei- 
aUy  lower  than  what  u  uiually  taken  u  the  limit  for  the  metal  aa 
■  whole.  Tbe  lesistaDCe  to  slip  In  any  one  crystal  depends  on 
three  things:  (i)  the  inherent  strength  of  its  own  lubatance, 
<i)  the  amount  ol  n^iport  it  receives  from  lis  neighbours,  and 
(3)  the  orimtation  ol  the  crystal  with  respect  to  tbe  tuifacca  of 

most  bomogeneOHS  metal  some  crj-stals  have  a  liability  to  devdop 
alips  more  readily  than  others,  and  that  it  it  with  them  wi  an 
coDCened  in  dealing  with  the  sale  limits  of  alternating  stress. 
Tbe  same  coDSdtialiona  have  a  bearing  on  ceilain  eflects  of  heat 
lieatment.  It  ia  well  known  thai  in  steel  which  has  beeh  &ra- 
bealed  (by  unnecoaarily  prolonged  eiposuie  to  a  high  tempera- 
ture) a  somewhat  gross  crystalline  structure  k  developed,  showing 
large  fetrito  anu  not  broken  up  by  interoiiilure  with  peailile. 
The  lesislsnce  to  slip  In  the  large  fetrile  ctystali  is  comparatively 
amall,  (Ujd  hence  the  overheated  metal  has  a  law  elastic  limit  and 
thowabut  littlepoH'et  of  relisting  alletnatiogtireta.  Byiuitable 
heat  treatment,  on  tbe  other  band,  it  it  poaaible  to  bring  the 
metal  into  a  state  in  which  (be  cryslaJs  are  amall  and  the 
ferrite  and  pcarlitc  are  10  intimately  blended  that  there  is 
much  mutual  support:  the  elastic  limit  ia  high  and  the  metal 
ia  well  adapted   to  emluTe  tttutu  which   would  otherwise 

It  may  be  asked.  How  ia  the  crystal  conatiluted  to  admit  of 
daatic  and  plastic  strain?  How  can  lUp  take  place  without 
destroying  the  adhenon  between  the  faces  until  that  Is  destroyed 
by  many  back  and  forth  cubUnp  at  the  surface  of  llip?  J.  A. 
Ewins  has  endeavoured  to  picture  a  molecular  constitution  in 
wluch  the  molecules  Irs  assumed  to  poaacu  polar  quahly  along 


a  far 


tonttrained  by  the  mutual  lorcea  between  the  pole  ol 
molecule  and  those  of  its  neighbours.  This  theory,  which  wu 
d^nloped  by  its  sutbor  in  his  presidential  address  to  the 
'  Q  ol  lbs  Bridsfa  AsBOdatioB  fn  1906,  accords 


well  with  many  of  the  obscure  phenomena  of  elsatic  and  plaatk 
ttrain,  with  what  it  krwu  ol  fatigue,  and  with  the  loss  of 
elastidiy  alter  overurain  ami  its  tubaequent  recovery, 
Infuna  ofFarcipi  UaUa.— It  b  a  well-known  characteristic 

allogetho  diqnpoilionately  large  influenre  on  their  mechanical 
and  other  paoperUca-  The  efiect  of  small  quantities  of  carbon 
fn  iron,  ol  nklxl  in  Iron,  ol  aluminium  in  copper,  are  important 
practical  instances  where  a  highly  beseficial  elect,  In  ie^>ecl  of 
slnogtli  and  ductiUty,  is  produced.  Tlie  wide  and  varied  range 
ol  quahlies  poaaessed  In  tteel  from  ;«ie  Iron  at  one  end  to  tool 
ated  at  the  other  la  due  to  quantitla  of  carbon  which  lie,  for  the 
moat  part,  under  1%.  The  addition  of  about  3  or  4  %  of  nickel 
to  mild  steel  bu  given  an  important  new  strucliual  material 
poaicaaing  Increaaed  strength  and  a  high  elastic  limit,  and  retain- 
ing ample  capacity  for  plutic  strahi.  The  praenc*  rf  manganeaa 
in  small  quantities  is  kiuiwn  to  be  an  rsaential  condition  ol 
strength  in  mild  steel.  Tbe  addition  of  Irom  1}  to  3%  of 
chromium  enables  sted  to  acquire,  nndei  smtable  beat  treat- 
ment, the  eiceaalve  hardness  desirable  In  armour  plate  atui 
armour-piercing  ahell.  Smaft  quantities  ol  vanadium  added 
to  steel  improve  it  sufSciently  to  be  advantageou  in  certain 
applications  where  saving  oi'vejghl  la  itnpoftant,  notably  ia 
steel  for  motor  carriage  engines,  notwithstanding  the  extra 

Data  «  to  SImHk  tf  JIhI.— A  lew  6gan  may  he  qnoted  u  to 
the  strenfth  and  ptastkity  aC  steel,  some  tt  which  are  taken  fma 
the  refxifts  of  the  EnciDeeriaff  Standards  Comokittee  (1906-1907) 
■pedTyinf  tests  to  wbia  the  material  ahoidd  conlorm. 

Ordinary  pUtts  and  bsra  of  mild  atcd  lor  structural  purpasta 
(bridges,  iMp*,  fc.),  captaining  as  a  rule  not  bc«  than  i\  ol 
carbon,  have  a  temil*  strenfth  of  at  to  u  tons  per  so.  In.,  and  an 
8-in.  •pcdmen  with  a  cross  section  ol  Iron  I  to  1)  Jq.  In.  duuld 
■tietch  at  least  »%.  Tbsy  should  stand  bdag  bent  coU  through 
iSo*  on  a  ndiui  It  tiiaas  the  thiehnsss  ot  the  loecinen,  the  tai- 
plrce  for  bending  bemg  not  tsaa  than  t)  fa.  wide.  Rivet  hara,  of 
■omewhal  niter  steel,  navv  a  tensile  strogth  of  36  to  30  tiaiu,  inth 
ij%  of  elongation  op  S  ip.  Steel  rails,  containing  0-4  or  0-5%  of 
carlnn.  have  ■  tensile  nreogth  of  JS  to  48  tons  and  stretch  ij% 
□n  a  i-io.  lennh,  ibe  area  of  senloo  of  the  teat-piece  hliog 
i  sq.  in.  Steef  for  axle*  hu  a  tensile  sctength  of  ^  to  40  tona 
and  riretchei  ij  to  10%  OP  the  1-hi.  lenfth.  The  etasl^  tii^ 
•hDuld-  be  at  kut  JO  %  of  the  bieaUng  load.  Sted  lor  tire* 
nuy  in  Hcne  cases  have  a  teniile  strength  as  high  aa  60  teas  with 
about  g  to  TO  %  eirtenaiop  in  a  in.  Sted  castings  coBBbonhf 
range  in  teniile  atrength  Inm  ^  to  J5  tons,  with  about  15% 
eSeniiaa  in  1  in.  Ttw  slreDgth  ol  stied  wbe  is  CDOlideeaQly 
higher  than  that  of  bar  or  platea:  70  to  100  tons  per  iq.  in. 
ia  not  unuiua],  and  in  Aed  ptaooloTte  wire  it  may  be  aa  ni^  aa  15a 

•  pioM,  containiDg  generally  i^i  to  <^%  of  caihoa,  has  a 
te  EDgth  d  u  lo  44  toss  peraq.  In.,  with  at  least  17  % 

a  Id  1  in.,  the  test-plea  having  the  nsual  cross  atction  of 

i  Nickd  ited  for  guns,  containmg  <h4%  of  cariKn  aiul  4% 

u  I  a  strength  of  4S  to  ~ -" ' '  —  ■ — ■ 

It  in.    Much  (be  aami  ^ 

(o  K  purpose,  with  I  %  of 

of  flat  (pednsoB  of  g . 

th  1  bending  cold  tbraofh  180*  on  a  radios  I 

te^.-  »  ^jn  Ked  an  msds  after  forgiiii  and  after  the  oomal  heat 
tnalnieat.  which  onsista  linC  of  oll.hardealng  by  plunging  the 
•led  ai  a  tempoatun  not  bwir  than  1500*  F.  Into  a  baih  of  oil, 
and  then  lemperipi,  by  nhaatlac  to  a  tcmpcfatuie  gensally  about 
900' to  1000*  r.  This  heal  tuatmant  btn^  the  metal  Into  a  coo- 
ditioo  in  which  the  innularstmctnn  la  mfanite  and  the  cooatitunila 
an  verv  Ihomighly  intatmnied,  with  the  nauk  of  givfaig  a  high 
.    Tats  made  on  gun  sted  ooatalning  aboot  o-UK  of 


i]  to  SjS  tons  and  an  extenilao  of  at  last 
■me  uuna  apply  to  nlckd.dirDaie  a(ed 
I  %  orchnralum.  4  %  of  idckd  and  o-i  % 
H  ol  BOO  Sted  I  ik  wide  and  0-375  in. 


1  at  aj  tons  after  It.  the  eneuioa 

emaining  practically  unchanged  at  30%  in  I  in.  In  nickd  Bed 
he  yield-point  ia  initially  bigtier.  but  in  it  too  the  beat  treatmenl 
ffecls  m  conBderable  improvement  in  thia  respect  withinil  reduciDg 

It  k  Tnnaiksble  that  though  the  aDength  of  wmoght  boo  and 
led  may  latye  IcDio  »  lona  per  iq.  in.,  or  even  leaa.  up  10  ITO 

ame  in  all  grsdea.  Voung's  nndulus  EraDgt*  from  about  ii.soo 
o  14.000  tons  pir  Kj.  ui.,  and  the  modulus  of  rigidity  C  innn 

Grapkit  lUlrattilaliim  of  DiitritiiUi  £lrur.— Space  adndta  of 
»  more  than  a  short  and  elementary  account  d  some  of  the  men 
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The  streM  which  acts  on  any  plane  surface  AB  (fig.  27),  such  as 
an  imaginary  cross-section  of  a  strained  piece,  may  be  represented 

by  a  figure  formed  by  setting  up  ordinates 
Aa,  Bo,  &c.,  from  points  on  tne  surface, 
the  length  of  these  being  made  proportional 
to  the  intensity  of  stress  at  eacn  point. 
This  gives  an  ideal  solid,  which  may  be 
called  the  stress  fteure,  whose  height  shows 
tne  dijitribution  01  stress  over  the  surface 
which  forms  its  base.  A  line  drawn  from 
g,  the  centre  of  gravity  of  the  stress  figure, 
parallel  to  the  orainates  Aa,  Ac,  determines 
the  point  c,  which  is  called  the  centre  of 
stress,  and  is  the  point  through  which 
the    resultant    of    toe    distributed    stress 


Fic.  27. 


wt,>^»  -  -  -  ■ 


•  •  •  •  A 


acts.  In  the  case  of  a  uniformly  distributed  stress,  o5  is  a  plane 
surface  parallel  to  AB,  and  c  is  the  centre  of  gravity  of  the  surface 
AB.  when  a  bar  is  subjected  to  simple  pull  applied  axially— that 
Is  to  say,  so  that  the  resultant  stress  passes  through  the  centre  of 
gravity  of  every  cross-section — the  stress  may  be  taken  as  (sensibly) 
uniformly  distributed  over  any  section  not  near  a  pbce  where  the 
form  of  the  cross-section  chanm,  provided  the  bar  is  homogeneous 
in  respect  of  elastic  9uality  and  is  initially  in  a  state  of  ease  and  the 
stress  is  within  the  limits  of  elasticity. 

Uniformly  Varying  Stress, — Uniformly  varying  stress  b  illustrated 
by  fig.  38.    It  occurs  (in  each  case  for  stresses  within  the  elastic 

limit)  in  a  bent  beam,  in 
a  tie  subjected  to  non- 
axial  pull,  and  in  a  long 
strut  or  column  where 
buckling  makes  the  stress 
become  non-axial.  In 
uniformly  varying  stress 
B  the  intensity  p  at  any 
point  P  is  proportional 
„        „  to  the  distance  <m  P  from 

Fic.  28.  a   line   MN.  called   the 

neutral  axis,  which  lies  in  the  plane  of  the  stressed  surface  and 
at  right  angles  to  the  direction  AB,  which  is  assumed  to  be  that  in 
which  the  intensity  of  stress  varies  most  rapidly.  There  is  no 
variation  of  stress  along  lines  parallel  to  MN.     If  MN  passes 

through  C.  the  centre  of 
p  ^vity  of  the  surface,  as 

flp-  ••« w^.**-  *  m  fig.  39,  it  may  easily  be 

IB  shown  that  the  total  pull 
stress  on  one  side  of  the 
neutral  axis  is  equal  to 
the  total  push  stress  on 
the  other  side,  whatever 
be  the  form  of  the  surface  AB.  The  resultant  of  the  whole  stress 
on  AB  is  in  that  case  a  couple,  whose  moment  may  be  found  as 
follows.  Let  ifS  be  an  indefinitely  small  part  of  the-  surface  at  a 
distance  x  from  the  neutral  axis  through   C,  and  let  £^  be  the 

intensity  of  stress  on  oS.  The 
moment  of  the  stress  on  dS  is 
xpdS.  But  A  -  pixixi  -  p^/x, 
(see  fig.  29).  The  whole  moment 
of  the  stress  on  AB  u  fxpdS^ 
(/>,x,)/iMS-f,I/»,  or  pil/*. 
where  I  is  tne  moment  of  inertia 
of  the  surface  AB  about  the  neutral 
axis  through  C. 

A  stress  such  as  that  shown  in 
fig.  28  or  fig.  30  may  be  regarded 
as  a  uniformly  distributed  stress 
of  intensity  p%  (which  is  the  in- 
tensity at  the  centre  of  gravity  of 
the  surface  C)  and  a  stress  of  the 
kind  shown  in  fig.  29.  The  resul- 
tant is  pS,  where  S  is  the 
whole  area  of  the  surface,  and  it 
acts  at  a  distance  CD  from  C  such  that  the  moment  AiS.CD« 
ih-hW't  -  (/>i+p«)l/x,.  Hence  p,  -  p^i+xJS.CD/l),  and 
Pi'ptd-xtS.CD/l). 

Simple  bending  occurs  when  a  beam  is  in  .equilibrium  under  eoual 
and  opposite  couples  in  the  plane  of  the  beam.    Thus  if  a  beam  (fig. 
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i).  supported  at  its  ends,  be  loaded  at  two  points  so  that  Wi/i » 
"  *  •  the  ponion  of  the  beam  lying  between  Wi  and  W|  is  subjected 
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to  a  simple  bending  stress.    On  any  sectioo  AB  the  oiily 
consists  of  pull  and  push,  and  has  for  its  resultant  a  couple 
moment  M-Wl/|-Wl(^    This  is  called  the  beudiut  mum 
the  section.     If  the  stress  be  within  the  elastic  liflucs  it  win 
distributed  as  in  fig.  32,  with  the  neutral  axis  at 
the  centre  of  gravity  of  the  section.   The  greatest 
intensities  of  push  and  of  pull,  at  the  top  and 
bottom   edge   respectively,   are   Pt^Myift  and 
Pt^lAyail,  and  the  intenuty  at  anv  point  at  a 
distance  y  above  or  below  C  is  p»My(l. 

Bending  beyond  Elastic  Limito.— Let  the  bend- 
ing moment  now  be  increased;  non-dastic  strain 
will  begin  as  soon  as  either  j^ot  Pt  exceeds  the 
corresponding  limit  of  elasticity,  and  the  distribu- 
tion of  stress  will  be  changed  in  consequence  of 
the  fact  that  the  outer  lajrers  of  the  beam  are 
taking  set  while  the  inner  lavers  are  still  following 
Hooke's  law.     As  a  umple  instance  we  may , 
consider  the  case  of  a  material  strictly  dastic  up 
to  a  certain  stress,  and  then  so  pUotic  that  a 
relatively  very  large  amount  of  strain  is  produced 
without  further  change  of  stress,  a  case  not  very  far  from  being  reaTued 
by  soft  wrought  iron  and  mild  steel.   The  diagram  of  stress  wil 
take  the  form  sketched 
in  fig.  ^.    If  the  elastic 
limit   IS   (say)  less  for 
compression     than     foi' 
tension,  the  diagram  will 
be  as  in  fig.  34,  with  the 
neutral  axis  shifted  to- 
wards the  tension  ude. 
When  the  beam  is  re- 
lieved from  external  load 
it  will  be  left  in  a  sUte 
of  internal  stress,  repre- 
sented, for  the  case  of 
<>K'  43t  by  the  dotted 
lines  in  that  figure. 

In  consM|uence  of  the 
action  which  has  been 
illustrated  by  these  figures,  the  nnonent  required  to  break  tke  bean 
cannot  be  cakulated  by  Uking  for/  the  value  of  the  oltimate 
tensile  or  compressive  strength  of  tae  natetial  in  the  forviiia 
M  «/!/>,  because  the  distribution  of  strew  whkfa  is  asswwd  u 
exist  in  finding  this  relation  ceases  as  soon  as  oventiaiiiiag  begins. 

Strata  produced  by  Bending. — ^The  strain  produced  fay  beinfiai 
stress  in  a  bar  or  beam  is,  as  regards  any  imaginary  fiaaaeat  takes 
along  the  length  of  the  piece,  sensibly  the  same  as  U 
that  filament  were  directly  pulled  or  oonpreased  by 
itself.  The  resulting  deformatbn  of  the  piece  consists, 
in  the  first  place  and  chiefly,  of  curvature  in  the 
direction  of  the  length,  due  to  the  k>ngitudinal 
and  compression  of  the  filaments,  and.  in  the 
place,  of  transverse  flexure,  due  to  the  lateral 

Eression  and  extension  which  go  along  with  the 
mgitudinal  extenuon  and  compression.  Let  1%  (fig.  3s) 
be  a  short  portion  of  the  length  of  a  beam  strained 
by  a  bending  moment  M  '(within  the  limits  of 
elasticity).  The  beam,  which  we  assume  to  be  originally 
straight,  bends  in  the  direction  of  its  length  to  a  curve 
of  radius  R,  such  that  R/f«yi/tf,<{  being  the  change 
of  /  by  extension  or  compression  at.  a  distance  yi  f fpn 
the  neutral  axis.  But  </-/^/E,  and  ^-Myi/T. 
Hence  R«EI/M.  The  transverse  flexure  is  not,  ia 
general,  of  practkral  importance.  The  centre  of  curva- 
ture for  it  is  on  the  opposite  side  from  the  centre  for 
k>ngitudinal  flexure,  and  the  radius  is  lU.  where  0  b  the 
ratio  of  k>ngitudinal  extension  to. lateral  contraction 
under  simple  pull. 

Ordinary  Bending  of  Beams. — Bendinc   conbined 
with  riiearing  is  the  mode  of  strew  to  which  besiras  are 
ondinarily  subject,   the  loads,  or  externally  applied     p 
forces,  being  applied  at  rieht  angles  to  the  dircctioa     *^*^  » 
of  the  length.    Let  HK  (ng.  36)  be  any  cToa»  section  of  a  be=a 
in  equilibnum.    The  portion  B  of  the  beam,  which  lie*  on  r-v 
side  of  HK.  is  in  equilAmum  uodef.  the  jmnt  action  of  the  cxtercal 

P. 
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Fi._Ft.  F»,  Ac.,  and  the  forces  which  the  ether  jpon 
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exerts  en  B  in  consequence  of  the  state  of  stress  at  HK. 
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Ft,  Fi.  Fa,  Ac,  mty  be  referred  Co  HK  by  intiodudog  couples  whoae 
moments  are  FtXt,  Fa,  Fa«i,  &c.  Hence  the  ttreie  at  HK  must 
equilibrate,  first,  a  couple  whose  moment  is  ZFx,  and,  second,  a 
force  whose  value  is  ZF,  which  tends  to  shear  B  from  A.  In  these 
summations  regard  must  of  course  be  had  to  the  sign  of  each  force; 
in  the  diagram  the  sign  of  F4  b  opposite  to  the  sign  of  Fi,  Ft  and  Fa. 
Thus  the  stress  at  HK  may  be  rmrded  as  that  due  to  a  bending 
moment  M  equal  to  the  sum  of  the  moments  about  the  section  01 
the  externally  applied  forces  on  one  side  of  the  section  {tFx)j  and 
a  shearing  force  equal  to  the  sum  of  the  forces  about  one  sideof 
the  section  (ZF).  It  is  a  nutter  of  convenience  only  whether  the 
forces  on  B  or  on  A  be  taken  in  reckoning  the  bending  moment  and 
the  shearing  forces  The  bending  moment  causes  a  unilormly  varying 
normal  stress  on  HK  of  the  kind  already  discussed;  the  shearing 
-force  causes  a  shearing  stress  in  the  plane  of  the  section,  the  distribtv- 
tion  nf  which  will  be  investigated  Uter.  This  shearing  stress  in 
the  plane  of  the  section  is  necessarily  accompanied  by  an  equal 
intensity  of  ■*'*^"**g  stress  in  horisontal  phmes  paraUdtothelea^sth 
of  the  beam. 

The  stress  due  to  the  bending  moment,  consisting  of  lonsitudinal 
push  in  filaments  above  the  neutral  axis  and  k>ngitudinal  |>ull  in 
filaments  below  the  neutral  axis,  is  the  thine  chiefly  to  be  considered 
in  practical  problems  relating  to  the  strei^tn  of  beams.  The  general 
formula  ^*MW1  becomes,  for  a  beam  of  rectangular  section  of 
breadth  b  and  depth  L  pi-6M/M*-6M/SJk,  S  bong  the  area  of 
section.  For  a  beam  of  circular  section  it  becomes  pi  -ssM/t/H- 
8M/SA.  The  niaterial  of  a  beam  is  disposed  to  the  greatest  advantage 
as  regards  resistance  to  bending  when  the  form  is  that  of  a  pair  of 
flanges  or  booms  at  top  and  bottom,  hdd  apart  by  a  thin  but  stiff 
web  or  by  aoss-bradng,  as  in  J  beams  and  braced  tnissfi  In  such 
cases  senably  the  whole  bending  moment  is  taken  by  the  flanges; 
the  intensity  of  stress  over  the  section  of  each  flax^  is  very  nearly 
uniform,  and  the  areas  of  section  of  the  tension  and  compression 
flanges  (Si  and  Si  respectively)  should  be  proportioned  to  the  value 
of  the  ultimate  strengths  in  tension  and  compression  ft  and  /«,  so 
that  Stft^Siff  Thus  for  cast-iron  beams  Hodgkinsoa  recom- 
mended that  the  tension  flange  should  have  six  times  the  sectional 
area  of  the  oompressbn  flange.  The  intensity  of  lonmtudinal  stress 
on  the  two  flanges  of  an  I  beam  is  approodmatdy  M/S|A  and  M/Silk, 
h  b^ng  the  depth  from  centre  to  centre  of  the  flanges. 

Diagrams  of  BMduif  Moment  and  Sheani^  Fortt, — ^In  the  ex- 
amination of  loaded  beams  it  is  convenient  to  represent  gni^hically 
the  bending  moment  and  the  shearing  force  at  various  sections  by 
setting  up  ordinates  to  represent  the  i^ues  of  these  quantities,  and 
so  drawing  curves  of  bending  moment  and'shearinff  force. 

The  area  enclosed  by  the  curve  of  shfring  force,  up  to  any 
ordinate,  is  equal  to  the  Sending  moment  at  the  same  section.  For  let 
jr  be  increased  to  «+<<,  the  bending^  moment  changes  to  ZF(jr-Hr}, 
or  IM*toZF.  Hence  the  shearing  force  at  any  section  is 
equal  to  the  rate  of  xfaange  of  the  bending  moment  there  per  unit 
of  the  length,  and  the  bending  moment  is  the  iategnu  of  the 
shearing  force  with  respect  to  toe  length.  In  the  case  of  a  oon- 
tiouous  distribution  <rf  load,  it  should  be  observed  that,  when  x  is 
increased  to  x+<x,  the  moment  chances  by  an  additional  amount 
which  depends  on  (tz)"  and  may  thernore  be  neglected. 

DittribuHm  of  Shoanng  Sfms.— To  examine  the  distribution  of 
shearing  stress  over  any  vertkral  section  of  a  beam,  we  may  connder 

AB  and  DE  (fig.  37),  on  whfch 
the  bendiiw  moments  are  M 
and  M+tM  respectively.  The 
resultant  horisontal  force  due 
to  the  bending  stresses  on  a 
piece  ADHG  enclosed  be- 
tween the  adjacent  sections, 
and  bounded  by  the  hori- 
aontal  phme  GH  at  a  distance 
yt  from  the  neutral  axis,  is 
shown  by  the  shaded  figure. 
This  must  be  equilibrated  by 
the  horiaontal  uearinc  stitss 
on  GH,  which  is  the  only  other 
horiaontal  force  acting  00  the 
piece.  At  any  height  y  the  in- 
p,n  .7  tensity  of  resultant  horiaontal 

riu.  af  ^j,^  due  to  the  difference  of 

the  beading  moments  is  >CM/I,  and  the  whole  horiaontal  force  00 

GH  b  ^J^y^y*  s  being  the  breadth.    If  «  be  the  mtensity  of 

horiaontal  shearing  stress  on  the  section  GH,  whose  bread|h  b  %  we 
have 

•T-jJjwfy.. 

But  iM/to  b  the  whole  shearing  force  Q  on  the  section  of  the  beam. 
Hence 

and  thb  b  also  the  intensity  of  vertical  shearing  stress  at  the  distance 


y^  from  the  neutral  axis.  Thb  expression  may  conveniently  be 
written  f-QA^/Sil,  where  A  b  the  area  of  the  surface  AG  and  y 
the  distance  of  iu  centre  of  gravity  from  the  neutral  axb.  The 
intensity  g  b  a  maximum  at  the  neirtral  axb  and  diminishes  to  aero 
at  the  top  and  bottom  of  the  beam.  In  a  beam  of  rectangular 
aection  the  value  of  the  shearing  stress  at  the  neutral  axb  b  q  max. 
~  iO/M.  In  other  words,  the  maximum  intensity  of  shearing  stress 
on  any  section  b  |  of  the  mean  intensity.  Similarly,  in  a  beam  of 
circular  section  the  maximum  b  |  of  the  mean.  Thb  result  b  of 
some  importance  in  application  to  the  pins  of  pin-iotnts,  which  may 
be  treated  as  very  short  beams  Uable  to  j^ve  way  Vy  shearing. 

In  the  case  of  an  X  beam  with  wide  flanges  and  a  thin  web,  the 
above  expression  shows  that  in  any  vertical  section  9  b  nearly  con- 
stant in  the  web  and  insignificantly  small  in  the  flanges.  Practically 
all  the  shearing  stress  b  tmrne  by  the  web,  and  its  intensity  b  very 
neariy  ec|ual  to  Q  divided  by  the  area  of  section  of  the  web. 

Pnncipal  Sinssts  ta  a  Beam.— The  foregoing  analysb  of  the 
stresses  m  a  beam,  which  resolves  them  into  longitudinal  pull  and 
push,  due  to  bending  moment,  along  with 
shear  in  longitudinal  and  transverse  planes, 
b  generally  sufficient  in  the  treatment  of 
practical  cases.  If,  however,  it  b  desired  to 
find  the*  direction  and  magnitude  of  the 
principal  stresses  at  any  point  we  may  proceed 
thus: — 

Let  AC  f  fig.  38)  be  an  indefinitely  small 
portion  of  tne  horiaontal  section  of  a'  beam, 
on  which  there  b  only  shearing  stress,  and  let 
AB  be  an  indefinitay  small  portion  of  the 
vertical  section  at  the  same  mace,  on  which 
there  b  shearing  and  normal  stress.  Let  a 
be  the  intensity  of  the  shearing  stress,  which 
b  the  same  on  AB  and  AC,  and  let  ^  be  the 
intensity  of  normal  strem  on  AB :  it  is  required 
to  find  a  third  plane  BC,  sucb  that  the  strem 
on  it  b  whoOy  normal,  and  to  find  r ,  the 
intensity  of  that  stress.  Let  $  be  the  an^le 
(to  be  determined)  which  BC  makes  with  AB.  Then  the  equilibrium 
of  the  triangular  wedge  ABC  requires  that 

fBC  cos  #-^.AB-l-9.AC,  and  rBC  sin  #««.AB; 
o*  (r— p)  cos#"Ssin#,  and  rsin#"2C0S#. 

Hence,  ^-r(f-p), 

ttn2#-2g/j>, 
f-»^-V(««+W. 
The  positive  value  of  r  b  the  greater  principal  stress,  and  b  of 
the  same  sign  aS  p.  The  native  value  is  the  lesser  principal  stress 
which  occurs  on  a  plane  at  right  angles  to  the  former.  The  equation 
for  8  gives  two  values  corresponding  to  the  two  phuies  of  principal 
The  greatest  intensity  of  shearing  strem  oocun  on  the  pair 


Fig.  38. 


of  planes  incuned  at  45*  to  the  planes  oif  principal  stress,  and  its 
valliebV  («■+!/»).  f       »- 

DeflaioM  of  Booms. — ^The  deflexion  of  beams  is  due  partly  to  the 


but  chiefly  to  the  simple  oending 
..  As  regards  the  second,  which 


distortion  caused  by  shearing, 
which  occun  at  each  vertical  section. 

in  most  cases  b  the  only  important  cause  of  Tleflexion,  we  have  seen 
that  the  radius  of  curvature  R  at  any  section,  due  to  a  bending 
moment  M,  b  EI/M,  which  may  also  be  written  £yi/Pi.  Thus  beams 
of  uniform  strength  and  depth  (and,  as  a  particular  case,  beams  of 
uniform  section  subjected  to  a  uniform  bending  moment)  bend  into 
a  circular  arc  In  other  cases  the  form  of  the  bent  beam,  and  the 
resulting  slope  and  deflexion,  may  be  determined  by  integrating 
the  curvature  throughout  the  qian,  or  by  a  graphic  procem,  which 
conststa  in  drawing  a  curve  to  represent  the  bnm  with  its  curvature 
greatlv  exaggerated,  after  the  radius  of  curvature  has  been  deter- 
minea  for  a  sufficient  number  of  sections.  In  all  practical  cases  the 
curvature  b  so  sm^  that  the  arc  and  chord  are  of  sensibhr  the 
same  length.  Calling  i  the  angle  of  slope,  and  «  the  dip  or  deflexion 
from  the  chord,  the  equation  to  the  curve  into  which  an  originally 
straight  beam  bends  may  be  written 

4|i_j.       dHi    di    EI 

Integrating  thb  for  a  beam  of  uniform  section,  of  span  L,  supported 
at  its  ends  and  loaded  with  a  weight  W  at  the  centre,  we  have,  for  the 
greatest  sbpe  and  greatest  denexion,  respectively,  •{■WLViGEI* 
«i-WLV48El.  If  the  load  W  b  uniformly  dbtributed  over  L, 
•i-WL'/34EI  and  iii-5WL>/384EI. 

The  additional  dope  which  shearing  strem  produces  in  any 
originally  horiaontal  layer  b  <(/C,  where  9  b,  as  before,  the  intensity 
of  shcanng  strem  and  C  b  the  modulus  of  rigidity.  In  a  round 
or  rectangular  bar  the  additional  deflexion  due  to  shearing  b  scarcdy 
appreciable.  In  an  I  beam,  with  a  web  only  thick  oiough  to  resist 
soear,  it  may  be  a  somewhat  considerable  proportmn  of  the  whole. 

Torsiom  of  Solid  and  HoUom  Shafts.— Toruaa  o^cun  In  a  bar  to 
which  equal  and  oppodte  couples  are  applied,  the  axb  of  the  bar 
being  the  axb  of  l£e  couples,  and  gives  rise  to  shearing  strem  in 
phinm  perpendknilar  to  the  axis.  Let  AB  (fie.  39)  be  a  uniform 
drcubr  shaft  held  fast  at  the  ^nd  A,  and  twistea  by  a  couple  applied 
in  the  plane  BB.    Assuming  the  strain  to  be  within  the  limits  of 
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elasticity,  a  radius  CD  turns  fouzxl  to  CIV.  and  a  line  AD  drawn  at 
any  distance  r  from  the  axis,  and  originally  straight,  changes  into 
the  helix  AD'.  Let  #  be  the  angle  which  this  hcUx  makes  with  Unes 
parallel  to  the  axis,  or  in  other  words  the  angle  of  shear  at  the  diatanoe 


Fig.  59b 
f  from  the  axis,  and  let  i  be  the  angle  of  twist  DCD'.  Taking  two 
sections  at  a  distance  dx  from  one  another,  we  have^  the  arc 
edx^mrdi.  Hence  q,  the  intensity  of  shearing  stress  in  a  plane  of 
croas-section,  varies  as  r,  since  q^CB^Cr  dtldx.  The  resultant 
moment  of  the  whole  shearing  stress  on  each  {Mane  of  cross  section 
b  equal  to  the  twisting  moment  M.   Thus 

fivr'qdr'^l/L, 

Calling  fi  the  outside  radius  (where  the  shearing  stress  is  gieatest) 
and  fi  its  intennty  there,  we  have  q<^rqilri,  and  hence,  for  a  solid 
shaft,  2i  ■-aM/rri'.  For  a  hollow  shaft  with  a  central  hoje  of  radius 
fa  the  same  reasoning  appUes  :  the  limits  of  integration  are  now  ri 
and  fi,  and 

„,     aMf, 

The  lines  of  principal  stress  are  obviously  helices  inclined  at  45  to 
the  axis. 

If  the  shaft  has  any  other  form  of  section  than  a  soUd  or.  sym- 
metrical hollow  circle,  an  originally  straight  radial  line  becomes 
warped  when  the  shaft  b  twisted,  and  the  shearing  stress  b  no  longer 
proportional  to  the  distance  from  the  axis. ,  The  twisting  of  shafts 
of  square,  triangular  and  other  sections  has  been  investigated  by 
Saint- Venant.  In  a  square  shaft  (side<-A)  the  stress  b  greatest  at 
the  middle  of  each  side,  and  its  intensity  there  b  91  ■-M/o-28iA'. 

For  round  sections  the  angle  of  twist  per  unit  of  length  b 

In  what  has  been  said  above  it  u  assumed  that  the  stress  b 
within  the  limit  of  eUsticity.  When  the  twbtin^  couple  b  increased 
so  that  thb  limit  b  passed,  plastic  yielding  begins  in  the  outermost 
layer,  and  a  lai^  proportion  of  the  whole  stress  falb  to  be  borne 
by  layers  nearer  tne  centre.  The  case  b  similar  to  that  of  a 
beam  bent  beyond  the  elastic  limit,  described  above..  If  we  sup- 
pose the  process  of  twisting  to  be  continued,  and  that  after  passing 
the  limit  of  elasticity  the  material  b  capable  of  much  distortipn 
without  further  increase  of  shearing  stress,  the  distribution  of  stress 
on  any  cross  section  wUl  finally  have  an  approximatdy  uniform 
value  s',  and  the  moment  of  torsion  will  be 

In  the  case  of  a  solid  shaft  thb  gives  f or  M  a  value  greater  than  it 
has  when  the  stress  in  the  outermost  layer  onlv  reaches  the  intennty 
f*,  in  the  ratio  of  4  to  3.  It  is  obvious  from  tnb  consideration  that 
the  ultimate  strength  of  a  shaft  to  resist  torsion  b  no  more  deduable 
from  a  knowledge  of  the  ultimate  shearing  strength  of  the  material 
than  the  ultimate  strength  of  a  beam  to  resist  bending  is  deduable 
from  a  knowledge  of  the  tensile  and  crushing  strength.  It  should  be 
noticed  also  that  as  regards  ultimate  strength  a  solid  shaft  has  an 
important  advantage  over  a  hollow  shaft  of  the  same  elastic  strength, 
or  a  hollow  shaft  so  proportioned  that  the  greatest  wof kmg  intensity 
of  stress  is  the  same  as  in  the  solid  shaft. 

Twisting  Combined  with  Bending.— Thu  important  practual  case 
b  realized  in  a  crank-shaft  (fig.  40).    Let  a  force  P  be  applied  at  the 

cra|ik-pin  A  at  nght  angles 


to  the  pbne  of  the  crank. 
At  any  section  of  the  shaft 
C  (between  the  crank  and 
the  bearing)  there  b  a 
twisting  moment  Mi » 
p.  AB  and  a  bending  mo- 
ment Mf-P.BC.  There 
is  also  a  direct  shearing 
force  P,  but  thb  does  not 
require  to  be  taken  into 
account  in  calculating  the 
stress  at  points  at  the 
u,^   ,^  top  or  bottom  of  the  cir- 

FIO.40.  cumfcrence    (where    the 

intensity  is  greatest),  since  the  direct  shearing  stress  is  distributed 
so  that  its  intensity  is  zero  at  these  points.  The  stress  there  b 
consequently  made   up  of  longitudinal    normal    stress   (due  to 
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P 
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(doe   to   tmmm\ 

■nd  wof  the  prin- 
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bending),  ^-aMs/sn*.   and   ■hewinff  atran  .(d 

ai^aMi/sTi*.    Combining  these,  as  in  |  64,  we  I 

cinal  8(»nKSf-a(M«*V(MiS-»-M«*)}/«r,*^r-a] 

Tne  greatest  sheanng  stress  baP.  AC/«fi*.  aad  the  aasa  ol  principal 

stress  are  inclined  so  that  tan  a»«Mi/Ma«iAB/BC    Tbe  aab  of 

greater  principal  stress  bisects  tbe  angle  ACB. 

Long  Cdmmns  and  Smas :  CompHuiom  aa 
stmt  or  pillar,  compressed  by  foroes  P  ^iplsed  at 
direction  of  the  axis,  becomea  unstable  aa  regarda 
exceeds  a  certain  value.  Under  no  drcoiastanoes 
of  P  be  exrredfd  in  loadina  a  atnat.  Bat  it  aaay 
intenaty  of  stress  pfoducea  b^  smaller  loada  oBoee 
preasive  strength  01  the  material,  in  whkh  case  a  lower  fiait  of  bad 
must  be  chosen.  If  the  applied  load  b  not  abriccly  aaaal,  if  tbe  stmt 
b  not  initially  strab^t,  if  it  b^aobiect  toaay  dHlrxion  by  uaaswa» 
forces,  or  if  tne  mowiliu  of  elasda  w  b  not  uniform  owcr  each  cnm- 
section — thm  loads  smaller  than  tne  fimit  which  caues  iastabslitv 
will  produce  a  certain  deflexion  which  increases  with  increase  of  kad. 
and  will  five  rise  to  a  uniformly  varying  stress  of  the  kind  ihiflBcaxcd 
in  figs.  38  and  30.  We  shall  fint  ooosiaer  the  ideal  caae  in  which  the 
forces  at  the  ends  are  strictly  axial,  the  atrat  peifcctly  straight  sad 
free  from  transverse  loads  and  pnf ectly  synaanetrical  aa  to  cftsatidty. 
Two  conditions  have  to  be  disrinpiiaied — that  in  which  the  ends 
are  hdd  by  pins  or  sockets  which  leave  them  free  to  rack,  aad  thai 
in  which  the  ends  are  held  fixed.  Suppose  in  the  firat  pboe  that 
the  ends  are  free  to  rock.  The  value  of  the  haul  which  canm 
instability  will  be  found  by  considrring  what  iant  P  appGed  to  each 
end  woidd  suffice  to  bold  an  originally  straight  atmt  in  a  be^  state. 
supposing  it  to  have  received  a  small  amount  of  elastic  caavatore  ia 
any  way.  It  is  shown  by  Euler  that  the  force  required  to  maint^ia 
the  strut  in  ita  curved  sUte  b  P'-v'EI/L^,  and  u  indcpeadeat  at 
the  deflexioa.  Thb  means  that  with  thb  particalar  vafase  of  P 
(which  for  brevity  we  shall  write  Pi)  the  strut  will  be  ia  oectial 
equilibrium  when  bent;  with  a  value  of  P  lem  thaa  Pa  it  wiU  be 
stable;  with  a  ereatcr  value  it  will  be  nnntaMr  Hcs»e  a  kad 
exceeding  Pi  wul  certainly  cauae  rupture.  Tbe  value  v'El.'L* 
appUes  to  struts  with  ends  free  to  rack.  If  the  ends  are  fiaed  the 
eflfecdve  length  for  bending  b  reduced  bv  one  haU ,  so  that  Pi  then 
is  4«*EI/L*.  When  one  end  b  fixed  ana  the  other  ia  free  to  rock 
Pi  has  an  intermedbte  value,  probably  about  98*EI/4L^. 

Tbe  above  theory  asngns  Pi  aa  a  limit  to  the  strength  ol  a  ttnit  <m 
account  of  flegniraf  instability;  but  a  streas  lem  thaa  Pi  amy  cause 
direct  crushing.  Let  S  be  tbe  area  of  section,  and  f«  the  atrngth  of 
the  material  to  resist  crushing.  Thus  a  strut  whsdh  cooforasa  to  tb« 
ideal  conditions  specified  above  will  fail  by  sioiple  cnisfaiag  Uf^  a 
lem  than  Pi,  but  by  bending  if  /.S  b  greater  than  Pi.  Hence  «itfa 
a  given  material  and  form  oi  section  the  ideal  atrat  wiU  imH  by  direct 
cradling  if  the  length  b  lem  than  a  certain  mnhiple  o£  the  feaix 
breadth  (easily  calculated  from  the  expression  for  Pi),  and  ia  that  ca«e 
its  rtrength  will  be  independent  of  the  length;  imen  the  length  » 
greater  uun  thb  the  strat  will  yidd  by  bending,  aad  its  atresgth 
diminishes  rapidly  aa  tlw  length  la  increased. 

But  the  conditions  which  the  above  tbeory  asstmw  are  never 
realised  in  practioe.  The  Umd  b  never  strictly  axial,  nor  the  stTi:^ 
absolutely  straight  to  be^  with,  nor  the  dasticitv  unifann.  Tl^ 
result  is  that  the  strength  is  in  all  casm  lem  than  either /3  or  Pi ,  &»i 
the  results  of  experiments  are  best  cxprrssrd  by  means  oC^aformub. 
which  b  in  part  empirical,  giving  continooua  values  for  stnita  of  asy 
length.  For  venr  sooirt  struts  we  have  seen  that  tbe  ideal  fanakutc 
load  b  /JS,  ana  for  very  kmg  strata  it  b  v'EI/L*.  If  we  write 
P*/«S/Ci+/«SLV«'EI),  we  have  a  formula  which  gives  oonvct 
values  in  thime  two  extreme  cases,  and  intermediate  vahaep  far  strata 
of  medium  length.  By  writing  thb  P-/S/(i  -HSL*/!).  and  treating 
/and  c  as  empirical  constants,  we  have  a  practical  formula  uphicfa  fits 
in  well  with  experimental  results  and  b  applicable  to  atrats  of  aay 
length  when  the  ends  are  free  to  rock.  For  fixed  enda  |c  ia  to  be 
tabxn  in  place  of  c. 

Bwsting  Strtuglk  of  Ciraitar  CyUmiert  and  Sftkres^Spesc 
remains  for  the  considerarion  of  only  one  o^ier  mode  ol  atress,  ctf 
great  importance  from  ita  occurrence  in 
Dealers,  pipes,  hydraulic  and  steam  cylin- 
den  and  guns.  The  material  of  a  hollow 
cylinder,  subjected  to  pressure  from  within, 
b  thrown  into  a  stress  of  drcumferential 
puU.  When  the  thkknem  I  b  amafl 
compared  with  the  radiua  R,  we  may 
treat  thb  strem  aa  uniformly  distributed 
over  the  thickness.  Let  ^  be  the  intensity 
of  fiuid  pressure  within  a  hoUow  drcobur 
cylinder,  and  let  /  be  the  intensity  of 
orcumferential  stress.  Consider  the  farces 
on  a  small  rectangular  pbte  (fig.  41  )t  with 
its  rides  parallel  and  perpendkular  to  the 
direction  of  the  axis,  of  length  /  and  width 
RM,  tf  being  the  amafl  angle  it  .subtends 
at  the  axis.    Whatever  foices  act  on  thb  p.^^    . 

pbte  in  the  direction  of  the  axb  are  •^•«.  #• 

equal  and  opporite.  The  remaining  forces,  whidi  are  m 
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are  P,  the  toul  presaure  from  within,  and  a  force  T  at  each  side  due 
to  the  circumferential  streas.  P«^RW  and  T-/U.  But  by  the 
triangle  of  forces  <fig.  42)  P-TW.    Henee/-pR/fL 

The  ends  of  tlw  cyKnder  may  or  may  not  be  held  together  by 
longitudinal  stress  in  the  cylinder  sides;  if  they  are,  then,  whatever 
T  -|     be  the  form  of  the  ends,  a  transverse 

section,  the  area  of  whch  is  avRA 
has  to  beara  total  force  ^R*.    Hence, 
if  /*  be  the  intensity  of  longitudinal 
«__    .-  stress.  r-^R/2|- 1/. 

^^i^  AthlnhoUowspKoeunderintemal 

pressure  has  equal  drcomferential  pull  in  all  airectionSi  To  find 
us  value  consider  the  |date  of  fig.  4a.  There  are  now  four  equal 
forces  T,  on  each  of  the  four  sides,  to  equilibrate  the  radial  force  P. 
Hence  P-sTMandZ-^R/af. 

Thick  Cyttnder.—'Whm  the  thickness  is  not  small  compared  with 
the  radius,  the  radial  pressure  is  transmitted  from  layer  to  layer  with 
reduced  intensity,  and  the  circumferential  pull  diminishes  towards 
the  outside.  In  the  case  of  A  thick  cylinder  with  free  ends*  we  have 
to  deal  at  any  point  with  two  principal  stresses  radial  and  circum- 
ferential, which  may  be  denoted  by  p  and  p'  respiiDctively.  Sup- 
posing (as  we  may  properly  do  in  dealing  with  a  cylinder  which  is 
not  very  short)^  that  a  transverse  section  originally  plane  remains 
plane,  tne  longitudinal  strain  is  uniform.  Since  tnere  is  no  longi- 
tudinal stress  this  strain  is  due  entirely  to  the  lateral  actran  of  the 
stresses  p  and.^'.  and  ita  amount  is  (p-^p')/fE,  Hence  at  all 
points  P+P^  "constant.*  Further,  by  consKlering  the  equilibriunv 
of  any  thin  layer,  as  we  have  already  consklered  that  of  a  thin 

cyKnder,  we  have  j^CPr)  -i^. 

^ These  two  equations  give  by  faitegratlon,  p^C+C'fr*,  and 

If  fi  be  the  external  and  rn  the  internal  radius,  and  ^  the  pressure 
on  the  inner  surface,  the  conditiotos  that  P^pt  when  r-ri  and 
f-o  when  T^n  give  C  -  -  ^^^/Cn*  -  V)  and  C'--Cri«. 
Hence  the  circumferential,  stress  at  any  radius  r  is  p'^ 
-A^i^(i+riVH)/(fi*-ri«).  At  the  tnskle,  where  this  is  greatest, 
its  value  is  — ^(fi*+f/)/(fi*— V>— a  quantity  always  greater 
than  p%,  however  thick  the  cylinder  is. 

In  the  construction  of  guns  various  devices  have  been  used  to 
equalise  the  circumferential  tenswn.  With  cast  guns  a  chilled 
core  has  been  employed  to  make  the  inner  layera  solidifyand  cool 
first,  so  that  they  are  afterwards  compressed  by  the  later  contrac- 
tk>n  of  the  outer  layem  In  guns  built  up  of  wrought-iron  or  steel 
hoops  the  hoops  are  bored  small  by  a  regulated  amount  and  are 
shrunk  on  over  the  barrel  or  over  the  inner  hoopsw  In  J.  A.  Long- 
ridge's  system,  largely  used  for  heavy  ordnance,  the^un  is  made  1^ 
winding  steel  wire  or  ribbon,  with  suitable  initial  tension,  on  a  central 
steel  tube. 

The  circumferential  stress  at  any  point  of  a  thfck  hollow  sphere 
exposed  to  internal  fluid  pressure  is  found,  by  a  process  like  that  of 
the  last  par^raph,  to  be  —  A«^i*(i+fi*/2H)/vn»— r^),  which  gives, 
for  the  greatest  tension,  the  value 

-M'i*+»**)/2(ri»-fi»).  a.  A.  E.) 

STRBSAt  a  viUAge  of  Piedmont,  Italy,  ia  the  province  of 

Novara,  lituated  on  the  west  side  of  Lago  Maggiore,  on  the 

Simplon  railway,  xo  m.  N.  of  Arona,  673  ft.  above  sea-kveL 

Pop.  (igoz),  1477.    It  is  lemaikable  for  the  beauty  of  its  scenery 

and  for  its  fine  villas,  and  is  a  favourite  resort  in  spring,  summer 

and  autumn. 

8TBICKLARD»  AGUES  (Z806-Z874),  English  historical  writer, 

was  bom  in  z8o6,  the  third  daughter  of  Thomas  Strickland,  of 

Reydon  Hall,  Suffolk.    Her  first  literary  efforts  were  historical 

romances  in  verse  in  the  style  of  Waher  Scott — Worcester  Field 

(published  without  date),  Demelrius  and  oiker  Poems  (1833). 

From  this  she  passed  to  prosft  histories,  written  in  a  simple  style 

for  the  young.     A  picturesque  sketch  ci  the  PUg^ms  of  Waising- 

kam  appeared  in  1835^  two  volumes  of  Tales  and  Stories  from 

History  in  the  following  year.    Then,  with  the  assistance  of  her 

sister,  she  projected  a  more  ambitious  work.  The  Lives  oj  the 

Queens  of  En^nd,  from  Matilda  of  Flanders  to  Queen  Anne. 

The  first  volume  appeared  in  1840,  the  twelfth  and  last  in  1849. 

Miss  Strickland  was  a  warm  partisan  on  the  side  of  royalty  and 

*  This  condition  b  realised  in  practice  when  the  fluk!  caunng 
intenal  pressure  is  held  in  by  a  piston,  and  the  stress  between  this 
piston  and  the  other  end  of  the  cylinder  is  taken  by  some  other,  part 
of  the  structure  than  the  cylinder  sides. 

■  The  solution  which  foltows  in  the  text  is  applicable  even  when 
there  it  lonsitudinal  stress,  provided  that  the  longitudinal  stress  Is 
uniformly  distributed  over  each  transverse  section.  If  we  call  this 
stress  p',  the  tonntudinal  strain  is  p'/E-^{p+pysE.  Since  the 
whole  strain  is  unuorm,  and  p"  is  unitorm,  the  sum  of  p  and  p^  is 
constant  at  all  points,  as  in  the  case  where  the  ends  are  tree. 


the  church,  but  she  made  industrious  study  of  "  official  records 
and  other  public  documents,"  gave  copious  extracts  from  them, 
and  drew  interesting  pictures  of  manners  and  customs.  While 
engaged  on  this  work  she  found  time  in  1843  to  edit  the  Letters 
of  Mary,  Queen  of  Scots,  whose  innocence  she  championed  with 
enthusiasm.  In  1850  she  followed  t^>  her  Queens  of  England 
with  the  ZAves  of  the  Queens  ofSccUandf  completing  the  series  in 
eight  volumes  in  1859.  Unresting  in  her  industry,  she  turned 
next  to  the  Bachelor  Kingis  of  Engjiand,  about  whom  she  published 
a  volume  in  x86x.  The  Zises  of  the  Seven  Bishops  fcdk>wed  in 
x866 — after  a  longer  interval,  part  of  which  was  employed  in 
producing  an  abridged  version  of  her  Qtieens  of  En^nd.  Her 
last  work  was  the  Lives  of  the  Last  Four  Stuart  Princesses, 
published  in  1872.  In  1871  she  obtained  a  dvil-list  pension 
of  £xoo  in  recognition  of  her  merits.  She  died  on  the  8th  of 
July  X874. 

A  lAft  by  her  sister,  Jane  Margaret  Strickland,  appeared  in  1887. 

STRICKLAHD,  HUQH  EDWIN  (x8xx-x853),  En^ish  naturalist 
and  geologist,  "was  bom  at  Righton,  in  the  East  Riding  of  York- 
shire, on  th6  and  of  March  x8xx,  and  was  grandson  of  Sir  George 
Strickland,  Bart.  As  a  lad  he  acquired  a  taste  for  natural  history 
which  dominated  his  life.  He  received  his  early  eduoLtion  from 
private  tutors  and  in  x8a9  altered  Oriel  College,  Oxford.  He 
attended  the  anatomical  lectures  of  Dr  John  Kidd  and  the 
geological  lectures  of  Dr  W.  Buckland  and  he  became  greatly 
interested  both  in  zoology  and  gcotogy.  He  graduated  B.A.  in 
X831,  and  proceeded  to  MA.  in  the  following  year.  Returning 
to  hU  home  at  Cncombe  House,  near  Tewkesbury,  he  began 
to  study  the  geology  of  the  Vale  of  Evesham,  communicating 
papers  to  the  Geological  Society  of  London  (Z833-X834).  He 
also  gave  much  attention  to  ornithology.  Becoming  acquainted 
with  Murchison  he  was  introduced  to  William  John  Hamilton 
(X805-X867)  and  accompanied  him  in  X835  in  a  journey  through 
Asia  Minor,  the  Thradan  Beq^orus  and  the  Island  of  Zante. 
Mr  Hamilton  afterwards  published  the  results  of  this  jbuxlaey 
and  of  a  subsequeift  excursion  by  himself  to  Armenia  in  Researches 
in  Asia  Minor,  Pontus  and  Armenia  (X842).  After  his  return 
in  X836  Strickland  brought  before  the  Geological  Society  several 
papers  on  the  geology  of  the  districts  he  had  visited  in  southern 
Europe  and  Asia.  He  also  described  in  detail  the  drift  deposits 
in  the  counties  of  Worcester  and  Warwick,  drawing  particular 
attention  to  the  fluviatile  deposits  of  Oopthcvne  in  which  remains 
of  hippopotamus,  &c.,  were  found.  With  Murchison  he  read 
before  the  Geological  Society  an  important  paper  "  On  the  Upper 
Formations  of  the  New  Red  Sandstone  System  in  Gloucestershire, 
Worcestershire  and  Warwickshire  "  ( Trans.  Ceol.  Soc.,  X840).  In 
other  papers  he  described  the  Bristol  Bone-bed  near  Tewkesbury 
and  the  Ludlow  Bone-bed  of  Woolhope.  He  was  author  likewise 
of  ornithological  memoirs  communicated  to  the  Zoological 
Society,  the  Annals  and  Magazine  of  Natural  History  and  the 
British  Association.  He  also  drew  up  the  report,  in  1842,  of  a 
committee  appointed  by  the  British  Association  to  consider  the 
rules  of  zoological  nomenclature.-  He  was  one  of  the  founders 
of  the  Ray  Society  suggested  in  X843  and  established  in  X844,  the 
object  being  the  publication  of  works  on  natural  history  which 
could  not  be  undertaken  by  scientific  societies  or  by  publishers. 
For  this  sodety  Strickland  corrected,  enlarged  and  edited  the 
MS.  of  Agassiz  for  the  BiUiographia  Zoologiae  et  Geologiae  (1848). 
In  1845  he  ec^ted  with  J.  Buckman  a  second  and  enlaxged  edition 
of  Murchison's  Outline  of  the  Geology  of  the  neighbourhood  of 
Chdtenham.  In  1846  he  settled  at  Obtford,  and  two  years  later 
he  issued  in  conjunction  with  Dr  A.  G.  Melville  a  work  on  The 
Dodo  and  its  kindred.  In  1850  he  was  ^[>pointed  deputy  reader 
in  geology  at  Oxford  during  the  illness  of  Buckland,  and  in  1852 
he  was  elected  F.R.S.  In  the  following  year,  after  attending  the 
meeting  of  the  British  Association  at  Hull,  he  went  to  examine  the 
cuttings  on  the  Manchester,  Sheffield  &  Lincolnshire  railway  near 
Retford,  and  he  was  there  knocked  down  and  killed  by  a  train  on 
the  14th  of  September  1853.  He  was  buried  at  Deerhurst  church 
near  Tewkesbury,  where  a  memorial  window  was  erected. 

See  Memoirs  of  H.  E.  StricMand,  by  Sir  WOliam  Jardine,  Bart. 
(1658}. 
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STRIEGAU— STRIKES  AND  LOCK-OUTS 


STRIBOAU,  a  town  of  Germany,  in  the  Prussian  province  of 
Silesia,  on  the  Stiiegau  Water  (Striegauer  Wasser),  30  m.  by  rail 
S.W.  of  Qreslau.  Pop.  ,(1905),  13,437.  It  contains  four  Roman 
Catholic  churches,  among  which  is  that  of  St  Peter  and  St  Paul, 
with  a  vaulted  roof  xoo  ^  in  hei|^t,  the  highest  in  Silesia;  a 
Protestant  church  and  nimierous  educational  and  charitable 
institutions.  The  chief  industries  of  the  place  are  the  making  of 
dgats,  malt  and  machinery;  also  of  albums,  portfolios  and  other 
articles  in  leather.  Granite  is  quarried  in  the  neighbourhood 
and  there  is  an  extensive  trade  in  grain.  It  was  near  Striegau 
that  Frederick  the  Great  gained  the  important  victory  usually 
named  after  the  village  of  Hohenfriedbog,  on  the  4th  of  June 
1745.    The  town  rij^ts  of  Striegau  date  from  1343. 

STRIKES  AND  U)CK-0UT8.  A  strike,  in  the  labour  sense, 
is  a  stQiqiMge  of  work  by  common  agreonent  on  the  part  of  a 
body  of  work-people  for  the  puixKMe  of  obtaining  or  resisting  a 
change  in  the  conditions  of  employment.  The  body  of  work- 
people may  be  large  or  small,  and  the  cessation  of  work  may  be 
simultaneous  or  gnidual;  e.g.  if  the  notices  to  cease  work  h^^>cn 
to  expire  at  different  dates,  the  cessation  may  nevertheless  be 
a  strike,  provided  it  takes  i^aoe  as  the  result  of  a  common 
agreement.  It  will  be  seen  from  the  above  definition  that  a 
strike,  though  the  immediate  result  of  an  agreement,  formal  or 
tacit,  on  the  part  of  work-people  to  withhold  their  labour,  may 
originate  in  a  demand  on  the  part  of  the  employer  as  wdl  as  on 
the  part  of  the  employes.  In  the  former  case  the  stoppage  is 
often  (though  loosely)  termed  a  "  lock-out."  It  is  obvious, 
however,  that  to  distinguish  st<^pages  as  strikes  or  lock-outs 
according  to  the  source  of  the  original  demand  for  a  change  of 
conditions  would  lead  to  a  very  arbitrary  and  misleading  classi- 
fication. Frequently  it  is  not  easy  to  say  which  side  made 
the  original  demand  to  which  the  dispute  is  to  be  attributed, 

Sd  frequratly  a  stoppage  is  the  result  of  a  break-down  of  nego- 
Ltions  in  the  course  of  which  demands  have  been  made  by  both 
sides.  Moreover,  in  so  far  as  the  distinction  can  be  drawn,  it 
would  lead  to  the  result  that  in  almost  all  cases  a  dispute  in 
times  of  improving  trade  would  be  termed  a  strike,  and  in  times 
of  declining  trade  a  lock-out.  It  is  not  possible  to  frame  an 
entirdy  satisfactory  definition  of  a  lock-out  which  shall  enable  it 
always  to  be  discriminated  from  a  strike.  It  may  be  noticed  that 
the  attempt  to  make  this  distinction  has  been  abandoned  in  the 
board  of  trade  statistics  since  1894,  both  kinds  of  stoppages  being 
now  included  under  the  comprehensive  title  of  "  trade  disputes." 

The  only  basis  of  distinction  between  a  "  strike  "  and  a  "  lock- 
out," which  is  sufficiently  definite  for  predse  or  statistical 
purposes,  is  the  source  from  which  the  actual  notice  to  cease 
work  emanates,  cessations  resulting  from  notices  given  by'  the 
employers  being  termed  **  lock-outs,'*  while  those  which  either 
result  from  notices  given  by  the  men,  or  from  their  withdrawal 
from  work  without  notice,  would  be  termed  '*  strikes."  But 
whether  the  term  "  lock-out "  be  restricted  as  above,  or  applied, 
as  in  the  popular  use  of  the  term,  to  any  dispute  in  which  the 
employers  appear  to  be  the  aggressors,  the  distinction  does  not 
afford  a  sound  basis  for  the  statistical  classification  of  disputes. 
The  source  of  the  actual  notices  to  leave  work  is  often  quite  an 
unimportant  matter;  while,  on  the  other  hand,  if  the  ordinary 
current  use  of  the  terms  be  followed,  there  will  be  many  diq>utes 
which,  according  to  the  workmen's  view,  should  be  termed  lock- 
outs, and,  according  to  the  employers,  should  be  termed  strikes — 
a  difficulty  which  was  well  illustrated  in  the  controversy  as  to 
whether  the  "  strike  clauses  "  in  admiralty  contracts  could  be 
invoked  in  the  case  oi  work  stopped  through  the  en^eering 
dispute  of  1897.  In  the  present  article,  therefore,  no  distinction 
is  drawn  for  statistical  puiposes  between  a  strike  and  a  lock-out. 

Another  distinction,  perhaps  of  greater  importance  than  the 
above,  but  which  in  practice  it  is  sometimes  difficult  to  draw, 
is  between  a  stoppage  in  pursuance  of  a  trade  dispute  and  a 
stoppage  due  to  a  bona-fide  ctiMnissal  or  change  of  employment 
arising  from  the  intention  of  an  employer  to  cease  to  employ 
a  particular  set  of  men,  or  of  a  group  of  workmen  to  cease  to 
work  for  a  particular  employer.  Generally  speaking,  a  stop- 
page may  rightly  be. termed  a  trade  diq>ute  if  there  be  an 


intention  on  the  part  of  both  parties  (at  least  at  the  begBmisg) 
to  resume  the  xdations  of  onploycr  and  employed  on  the 
satisfaction  of  certain  q>ecified  oonditioos.  Where  the  v^ 
Ungness  to  resume  thk  relation  exists  <m  one  ade  only  the 
questim  is  more  difficult,  and  accordini^  it  b  not  vacoa^acsk 
for  an  onploycr  to  deny  the  existence  of  a  trade  <fispc:e, 
although  the  men  formtfly  in  his  empkiy  may  be  actiaJJy 
drawing  "  strike  pay  "  from  their'  unions  and  "  picfcctrng**  his 
works  to  prevent  their  places  being  fiUed.  Such  cases  aosnctiiyct 
arise  whea  the  workmen  consider  that  the  dismi^fsal  of  sonx  of 
their  colleagues  is  due  not  to  personal  faults  or  itlarkTirw  of 
employment,  but  to  some  collective  action  which  they  have 
taken,  or  to  their  membershq)  of  some  oiganiratioa-  Broadly 
q>eaking,  however,  the  distinction  is  that  a  trade  da^mte  is  a 
temporary  stoppage  entered  into  to  obtain  or  to  roast  a>  chacge 
of  conditions  of  emplosrment. 

The  essence  of  a  strike  or  lodk-wA  is  a  rehisal  on  the  part 
of  a  number  of  workmen  ooDectivciy  or  of  an  employer  to  xrcev 
contracts  of  empk^ment  excq;>t  on  certain  changed  oooditicr^ 
This  simple  situation  nuty  be  oonylicated  by  actual  breach 
of  contract,  as  when  a  body  of  work-people  leave  work  withoat 
notice^  or  l^  attenqits  on  their  part  to  prevent  other  pcrsozs 
from  entering  into  contracts  of  service  or  to  persuade  other 
persons  to  terminate  or  break  their  contracts.  But  sach 
features  as  these,  though  common  to  many  strikes,  are  no. 
eMwitial.  The  question  of  the  legal  position  of  stxikea,  and  oi 
the  methods  adopted  for  the  conduct  of  strikes^  is  discussed 
below.  Here  it  is  only  necessary  to  point  out  that  strikes, 
as  such,  are  incidents  arising  out  of  the  modem  rdaticm&hip 
of  free  contract  as  between  employers  and  woikinen,  and  ha^T 
little  real  analogy  with  the  revolts  of  servile  or  aemi-^ervije 
labour  in  andent  or  medieval  times. 

Trade  Disputa  in  the  UmUd  Kimgiem, 

Since  z888  the  board  of  trade  have  kept  a  reoocd  of  strikes 
and  lock-outs  in  the  United  Kingdom.  The  foOowing  uUe, 
based  on  the  official  returns  published  by  that  dcpartm^ect, 
shows  the  number  and  in^rtance  of  these  stoppages  in  the 
United  Kingdom  from  1893  to  1907: — 


Year. 

Number 
of  Dis- 
putes. 

Number  of  Worfc-iieople  affected. 

Duxaiton  ia 
Woikiiic  Dti>->. 

Directly. 

Indirectly. 

TotaL 

1893 

615 

594.149 

40,152 

634.301 

30^467^65 

1894 

909 

257.314 

325.248 

9w5^9>oio 

1897 

i 

ao7.a39 

263.133 
198.190 
230.267 

5.734.670 

147.950 
I67.4S3 

50,340 

S5i4 

53.«3* 

3,746.3«i 

1898 

711 

300.760 

253.907 
180^17 

i5^8Q^:d 

1899 

i3 

I3«»058 

42,159 

a.516^16 

1900 

«35.I45 

53.393 
68.109 

I88.53« 

3.152.694 

1901 

64a 

116I834 

179.546 

4.142,287 

1902 

^ 

I39,«43 

256.667 

3.479.255 

1903 

387 

'& 

116,901 

2J3S.66« 

1904 

^ 

87.308 

l.484.2» 

1905 

67,653 

25.850 

93.503 

2.470.189 

1906 

aS6 

157.872 

59.901 

217.773 
147,498 

3.Qaa.Bi6 

1907 

tei 

100.738 

46.770 

2.162.151 

It  should  be  noted  that  by  *'  indirealy  affected  "  are  meant 
the  work-people  employed  in  the  same  establishments  as  tbo«e 
on  strike,  who  are  thrown  out  of  employment  owing  to  the  strike^ 
but  are  not  themselves  engaged  in  it.  The  board  of  tndt 
statistics  do  not  take  into  account  the  persons  employed  la 
kindred  trades  who  are  indirectly  affected. 

An  important  thing  to  note  about  the  above  statistics  is 
that  in  many  years  they  are  dominated  by  a  few  large  di^nites. 
Some  of  the  larger  cases  are  shown  on  the  following  page 

In  1907  487  of  the  recorded  disputes  (or  about  fbor-fifi^ 
of  the  whole  number)  accounted  for  less  than  one-third  of  ibe 
total  time  lost,  and  this,  it  is  to  be  remembered,  is  after  the 
very  small  disputes  have  been  exduded. 

By  "aggregate  duration"  or  "time  lost"  a  meant  the 
product  of  the  number  affected  multiplied  by  the  doraiicx; 
of  the  dilute  in  working  days,  with  some  attowanoe  tor  thtoe 
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irho  have  found  work  dsewhere  or  been  repbced  by  others,  fwhen  there  is  most  room  for  bona-fide  disagreement  as  to  tho 
Though  this  figure  is  the  best  general  index  of  the  importance  of  I  conditions  of  the  labour  market.  These  are  undoubtedly  the 
the  disputes  of  each  year,  it  is  but  a  roug^  approximation  to  the  I  most  critical  times  in  the  relations  of  employers  and  employed, 
time  actually  lost  through  di^Mites.  I  but  the  disturbing  influence  of  accidental  causes  is  too  great 


Year.- 


Principal  Disputes  of  the  Year. 


Tiade  and  Locality. 


Number  of 

Woric-people 

affected. 


Aggregate 

Duration  in 

Working  Day*. 


All  other  Disputes. 


Number 

of 
Disputes. 


Number  of 

Work-people 

affected. 


Aggregate 

Duration  in 

Working  Days. 


1893 

X894 

l«95 
1897 

1898 


{  Coal  Miners  nFederate<f  Districts)  .  .     . 

)  Coal  Miners  tSouth  Wales  and  Monmouth)    . 
Coal  Miners  (Scotland^    ......    ^ 

Boot  and  Shoe  Opentives  ..•>••. 
Engineer!,  Machinemen  and  others.     .     .    •  ) 

)  Ef^nieers,  Machinemen  and  others — continued  \ 

(  Coal  Miners  (South  Wales  and  Monmouth)    . 


300,000 
90,000 
70,000 
46*009 

47,500 

lOO^OOQ 


21.137.000 

1,500,000 

5.600,000 

1,564,000 

{   5.731.000 

)  1,118,000 

11,650,000 


613 
928 

863 
710 


244.301 

255.248 
217,123 
182,767 

153.907 


7.830,765 

3,929.010 
4,160.670 
4.614.523 
'2,521,478 


For  example,  if  a  Strike  causes  a  postponement  or  accumulation 
of  work,  the  extra  demand  for  labour,  and  the  overtime  worked 
after  its  conclusion,  may  partially  compensate  for  the  stoppage. 
On  the  other  hand,  if  a  dispute  should  drive  away  trade  or 
cause  the  closing  of  works,  it  may  lessen  the  field  of  employment 
for  a  long  period  after  its  termination,  and  such  lost  time  cannot 
be  takm  into  account  in  the  estimates  of  "  aggr^ate  duration." 

For  these  reasons  all  estimates  of  wages  lost  through  diq>utes 
are  somewhat  fallacious.  The  real  importance  of  strikes  lies 
len  in  the  value  of  the  actual  time  consumed  by  their  duration, 
than  in  their  indirect  effects  on  the  organization  and  effective- 
ness of  the  industry,  and  on  the  relations  of  employer  to  em- 
ployed, and  also  in  their  reaction  on  the  conditions  of  allied 
trades.    The  comparative  insignificance  of  the  actual  loss 


GioopofTtidH. 

McaaAaasal 

Fucc8te(ooi 
Tolil  Nombcr 
capkQred  vbo 
were  affected 

PcroeatafeoT 

Aapcfita 
WctkhcTioM 

OOCUPKO  of 

Ofaputca. 

NunlMr 

of 
XMpalMi 

Nmbtrof 

(dhwOyftad 
indiracay). 

AcBNgktS 

Duntioala 

WaifciBg 

D^yi. 

Building 

Mining  and  Quarrying  .■ 
Metal,  Engineering  and 

Shipbuilding 
Textile     .     .    ^    ,■     • 
Clothing  .     .     •    ;.     . 

Other     .    .    .  ::   . 

43 
133 

95 

36 
72 

5.260 
87.509 

22.470 

27.736 

4.992 

9.047 

1,348,289 

I04.6i9 
180,793 

2** 
8-7 

1-6 
2.3 

o«7 
0*2 

0«07 
0-45 

0-13 
0*09 
o«05 
0*01 

All    Industries,    except 
Agricultural  Labour- 

mestic  Servants  .  • 

469 

157.014 

2.729.369 

1-6 

0*09 

to  production  owing  to  the  mere  loss  of  time  caused  by  strikes 
will  be  seen  frcMn  the  fact  that  the  total  duration  of  strikes 
during  the  seven  years  X90Z-X907,  if  spread  over  tke  entire 
adult  male  working  population,  would  be  equivalent  to  less 
than  the  loss  of  one-third  of  a  day  per  head  per  annum.  As 
a  matter  of  fact,  however,  the  loss  owing  to  strikes  is  very  un- 
equally distributed  over  the  industrial  population.  In  large 
groups  of  industries,  e.g.  agriculture,  strikes  are  of  rare  occurrence. 
In  others,  such  as  the  building  trades,  they  are  frequent,  but 
mostly  small  and  local;  while  in  mining  they  are  not  only  fre- 
quent and  often  prolonged,  but  in^  many  cases  they  involve 
large  numbers  of  persons  and  extend  over  wide  areas.  Thus 
on  an  average  of  the  seven  years  X90X-X907  there  were  43 
disputes  azmuaOy  in  the  building  trades,  and  133  in  mining  and 
quarrying,  but  iht  latter  disputes  have  involved  nearly  seven- 
teen times  as  many  persons  and  had  an  aggregate  duration 
nearly  six  times  as  great.  Intermediate  between  these  groups 
of  trades  is  the  metal,  engineering  and  shipbuilding  group, 
in  which,  more  perhaps  than  in  any  other  group,  the  importance 
of  diq>utes  varies  according  to  the  state  of  trade. 

The  principal  facts  relating  to  tke  distribution  of  trade  dis- 
putes among  the  more  important  groups  of  trades  are  given  in 
the  above  tfiJ>le  for  the  mean  of  the  seven  years  190X-1907. 

It  would  be  natural  to  expect  that  trade  disputes  would  be 
most  prevalent  at  or  just  after  a  turn  in  the  tide  of  employment. 


to  enable  any  regular  law  of  variations  in  disputes  to  be  estab- 
lished by  statistical  evidence.  It  is  to  be  remembered  that  in 
recent  yean  there  has  been  a  great  development  in  the  means 
available  for  avoiding  stoppages  by  conciliatory  action  (see 
Akbitmaiion  and  Comciliatzon),  and  this  of  itself  would  greatly 
complicate  the  task  of  tracing  any  correspondence  between 
the  prevalence  of  actual  stoppages  and  the  state  of  employ- 
ment. Broadly  it  may  be  sdd  that  the  great  majority  of  up- 
ward and  downward  changes  of  wages  are  settled  nowadays 
without  strikes,  and  in  many  trades  actual  stoppages,  instead 
of  being  a  normal  feature  in  the  relations  between  employer 
and  empk>yed,  are  rather  to  be  looked  on  as  cases  of  accidental 
breakdown  of  the  recognized  machinery  of  negotiation. 
The  causes  of  disputes  are  of  course  very  varied,  embracing 

all  the  matten  relating  to  conditions  of 
employment  on  which  differences 
may  arise  between  employen 
and  empk>yed.  Experience  shows,  how- 
ever, that  tht  great  bulk  of  disputes  relate 
to  questions  of  wages,  a  much  smaller 
proportion  to  houn  of  labour,  and  the 
balance  to  a  large  number  of  miscellaneous 
questions,  such  as  the  employment  of  per- 
sons or  classes  obnoxious  to  the  striken  on 
the  grotmd  that  they  do  not  belong  to  their 
union,  or  have  worked  against  its  interests, 
or  because  they  are  held  to  haveno  "  right " 
to  the  particular  occupation  on  which 
they  are  employed,  either  on  account  of 
not  having  gone  through  the  recognized 
training  or  of  belonging  to  another  trade. 
Among  this  dass  of  strikes  are  to  be  included  the  so-called  "  de- 
marcation "  disputes  between  two  bodies  of  workmen  as  to  the 
limits  of  their  trades,  which  frequently  cause  suiq)ension  of  work 
by  both  groups,  to  the  great  inconvenience  of  the  employer. 
Strikes  are  also  not  uncommon  on  the  question  of  trade  unionism 
pure  and  simple — >.e.  to  obtain  or  defend  freedom  to  belong  to  a 
union,  or  to  act  through  its  agency  in  negotiations  with  em- 
ployers. This  question  enten  more  or  less  as  a  factor  into  a 
large  number  of  disputes,  most  usually,  however,  as  a  secondary 
cause  or  object,  so  that  it  does  not  appear  prominently  in  the 
tabulation  of  causes  in  the  board  of  trade  statistics,  which  is 
based  on  principal  causes  only.  Thus  the  formulated  demands  of 
the  striken  are  usually  for  improved  conditions  of  work,  the  ques- 
tion of  "  recognition  "  of  the  trade  union  only  arising  inddentally 
when  the  parties  attempt  to  negotiate  as  to  these  demands.  The 
following  table,  showing  the  principal  causes  of  disputes  for  the 
seven  3rean  Z90X-X907,  is  based  on  the  official  statistics: — 


Percentage  Proportion  of  Woric-people  directly  affected  by 
Disputes  in  the  seven  yean,  1901-1907,  reiatii^  to 
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The  results  of'  trade  dispates  are  nearly  as  varied  as  their 
causes.  Sometimes  a  strike  goes  on  until  the  employer  is 
Jllrtftodkiif""""^  ^'  retires  from  business,  and  is  only  ended 
SHOtmtat  by  the  permanent  closing  of  the  works;  sometimes, 
'■'  especially   when   trade  is  slack   and   the   dilute 

ffMstta.  j^^  large,  the  i^aces  of  the  men  are  almost  imme- 
diately filled,  and  the  only  eccmomic  result  of  the  strike  is  to 
replace  one  body  of  men  by  another  without  perceptible  inter- 
ruption of  business.  There  have  been  frequent  cases  of  this 
kind  in  strikes  (tf  unskilled  labourers.  Sometimes,  on  the  other 
hand,  the  demand  for  labour  is  so  active  that  the  whole  of  the 
strikers  immediatdy  find  work  dsewhere,  and  the  only  eoo- 
monic  result  is  to  transfer  a  body  of  men  from  one  set  of  employers 
to  another  with  little  or  no  interruption  of  their  employment. 
In  years  of  active  employment  the  building  trades  have  a£forded 
many  examples  of  tlds  issue  of  a  trade  dilute.  In  other  cases, 
after  a  more  or  leas  prolonged  sU^page,  the  diqiutes  end  by  the 
perman^  **  blocking  '*  of  an  employer's  establishment  by  a 
union,  or  the  permanent  refusal  of  the  employer  to  take  back 
any  of  his  former  empk^r^s.  All  these,  however,  are  extreme, 
and  on  the  whole  excq>tional  cases.  The  vast  majority  of 
trade  diq>utes  are  settled  by  mutual  arrangement,  and  whether 
such  arrangement  is  wholly  in  favour  of  one  or  other  party,  or 
invdves  a  compromise,  its  terms  provide  that  the  whole  or  part 
of  the  body  of  wc^-people  whose  labour  was  withhdd  or 
excluded  shall  return  on  agreed  conditions  to  their  former 
employment. 

During  the  pieriod  zgbi  to  1907  there  were  on  an  average  465 
disputes  settled  annually,  affecting  directly  and  indirectly 
156,800  work-people,  and  of  these  mily  44  (Usputes,  involving 
15,700  work-people,  were  ended  by  the  return  to  work  of  the 
strikers  on  their  employers'  terms  without  negotiation  of  any 
kind,  and  69  diqiutes  involving  5500  persons  by  replacemoit 
of  the  work-people  or  by  the  closing  of  works.  All  the  remain- 
ing disputes,  352  in  number,  involving  135,600  persons,  were,  con- 
cluded by  negotiation  between  the  partiea  either  with,  or  more 
usually  without,  the  aid  of  an  outside  mediator  or  arbitrator. 

The  following  figures  for  190Z-X907  (which  practically  coincide 
withthoaeof  the  previous  decennial  average)  show  the  compara- 
tive results  of  trade  disputes.  The  percentages  refer  to  the 
proportion  o^  work-people  directly  involved  in  disputes  which 
resulted  in  the  manner  indicated: — 
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It  is,  of  course,  to  be  understood  that  the  figures  in  the  above 
table  only  relate  to  the  immediate  results,  as  determined  by  the 
relative  extent  to  which  one  or  other  of  the  parties  succeed  in 
enforcing  their  demands.  Tlie  question  of  the  ultimate  effect 
of  the  stoppages  on  the  wdfare  of  the  parties  or  of  the  com- 
munity generally  is  an  entirely  different  question.  '^ 

Organization  of  Strikes  and  Lock-outs.        ^ 

in  the  great  majority  of  cases  strikes  are  organized  and 
controlled  by  trade  unions.  It  does  not,  however,  follow  from 
fafltoeac»«rthis  that  the  growth  of  trade  unionism  has  always 
Tnd»  fostered  and  encouraged  strikes,  there  being  evidence 
Vatoaa,  ^y^g^^  ^  many  trades  the  strengthening  of  organiza- 
tion has  had  the  effect,  not  only  of  restraining  ill-considered 
partial  stoppages,  but  also  of  preventing  more  serious  disloca- 
tions of  industry  by  providing  a  channd  for  the  expression 
of  grievances  and  a  recognized  means  of  negotiating  with 
employers.    Much  of  the  evidence  given  before  the  Royal 


Commission  on  Labour  (1891-1894)  tended  to  ihsir  that  the 
growth  of  trade  unions  has  the  effect  on  the  whole  off  Irsswiing 
the  frequency,  though  of  widening  the  area,  of  dapntcsL  The 
commission,  moreover,  laid  down  that  the  stage  off  iadvatiy 
in  which  d^mtes  are  likely  to  be  most  frequent  and  bitter  b 
that  in  which  it  is  emerging  fnnn  the  "  juUriarchal 


in  which  each  employer  governs  his  establishment  and  deals 
with  his  own  men  with  no  outside  interferenoe^  bat  has  not 
fully  entered  into  that  other  condition  in  which  tranaactioes 
take  place  between  strong  associations  folly  reoognmng  each 
other.  In  this  state  of  industrial  orgamzatkm  bittemcas  is  often 
causedby  the  insistenoe  of  the  work-people  on  the"  reoosnitioB  " 
of  their  unions.  And  by  the  treatment  of  these  unions  by  the  em- 
ployers as  outside  parties  interfering  and  causing  estxancenent 
between  than  and  the  work-people  actually  in  thdr  emplogr. 

Probably  next  to  the  patriardud  stage,  in  which  eadi  fmOary 
is  a  happy  family,  the  industrial  conditions  most  ia.voanhk 
to  peace  are  when  a  powerful  trade  union  is  face  to  face  with  a 
representative  employers'  association,  both  under  the  guidance 
of  strong  but  moderate  leaders  and  neither  feding  it  beneath 
its  dignity  to  treat  on  equal  tenns  with  the  other.  When,  on 
the  other  hand,  some  or  all  of  these  conditions  are  absent,  the 
growth  of  combinations  may  tend  to  war  lathcr  than  peace. 

Whether,  however,  trade  nnianiim  ten<b  gencial^  to  en- 
courage or  to  restrain  strikes,  the  wgaaixatiMi  and  poGcy  of 
all  trade-unions,  as  at  present  OMistituted,  are  baaed  on  the 
possibility  of  a  collective  withdrawal  from  work  in  the  bst 
resort.  Diqnite  pay  is  consequently  the  one  univcxaal  fona 
of  trade-union  beiMfit.  Though,  however,  in  most  of  the 
diH>utes  recorded  the  strikers  are  finanaaDy  supported  by  aoToe 
trade  union,  this  is  by  no  means  always  the  case.  Many  strikes 
have  been  entirdy  carried  out  without  the  instrumentality  of 
a  permanent  combination,  the  work-people  affected 
to  no  union  and  merely  improvising  a  mme  or  leaa 
tative  strike  committee  to  contrd  the  nKyvcment.  It  is  not 
uncommon,  however,  for  a  permanent  union  to  mig**tti*  in  a 
strike  of  non-unionists.  In  other  cases  ie,g.  in  the  Londca 
dock  strike  of  1889)  an  insignificant  trade  union  may  initiate  a 
strike  movement  involving  several  thousands  of  labomers  out- 
side its  membership.  In  the  case  quoted  the  membership  off 
the  Dockers'  Union  rose  during  the  few  wedcs  of  strike  from 
800  to  over  20,000.  A  conspicuous  case  of  a  widespread  strike 
of  workmen  not  belonging  to  a  trade  union  was  the  South  Wales 
coal-miners'  diq>ute  of  1898.  Of  the  100,000  men  affected, 
probably  not  more  than  12,000  bdonged  a^  the  time  to  any 
trade  union,  but  the  workmen's  representatives  on  the  oommlttee 
of  the  sliding  scale  (against  which  the  movement  was  directed) 
formed  the  nucleus  of  a  strike  committee,  and  one  lesoh  off 
the  strike  was  the  formation  of  the  "South  Waks  Minen* 
Federation,"  a£GIiated  to  the  Miners'  Federation.  In  the  case 
of  strikes  of  non-unionists,  the  strikers,  of  course,  have  to  depend 
for  their  maintenance  on  their  own  resources  or  on  the  pioaeds 
of  public  subscriptions.  Frequently  grants  are  made  in  their  aid 
by  sympath^c  trade  imions,  and  in  the  case  of  the  Sooth  Waks 
diq>ute  above  referred  to,  several  boards  of  guardians  gave  out- 
door relief  illegally  to  strikers  who  had  exhausted  their  resources. 

The  majority  of  strikers,  however,  bdong  to  trade  unSocs 
and  receive  "d^ute  benefit,"  which  usually  consists  of  a 
weekly  payment  of  from  res.  to  15s.  In  1906  the  sum  expended 
by  100  of  the  principal  trade  unions  in  support  of  men  tng&^td 
in  diq;>utes  was  £ai2/xx».  ^  In  yean  <^  big  disputes  this  snin  has 
been  largely  exceeded. 

Although  most  strikes  are  controlled  by  trade  onions,  cases 
are  comparatively  rare  in  this  country  in  whidi  the  central 
committee  of  a  trade  union  takes  the  initiative  and  directs  its 
members  to  cease  work.  More  usually  a  local  strike  movement 
is  im'tiated  by  the  local  workmen,  and  the  central  committee 
is  genially  empowered  by  the  rules  to  refuse  its  sanction  to  a 
strike  and  to  close  it  at  its  discretion,  but  has  no  aiitboiity  to 
order  it.  In  many  unions  a  ballot  is  taken  off  the  mecaben 
of  the  districts  affected  before  a  strike  is  anthocised,  and  a 
two-thirds  (or  even  greater)  majority,  cither  of  meiabcsB  or  off 
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breochea,  in  favour  of  a  stoppage  may  be  required  before  the 
sanction  of  the  central  executive  is  granted.  Some  unions 
in  their  rules  draw  a  distinction  betwifen  stiiices  to  enforce 
new  conditions  (e.g.  a  rise  of  wages,  a  restriction  of  hours  or  <^ 
overtime)  and  strikes  to  oppose  the  introduction  of  new  condi- 
tions by  the  employers,  greater  freedom  being  allowed  to  the  local 
members  in  the  case  of "  defensive  "  than  of"  offensive  "  strikes. 

Sometimes  also  the  executive  committee,  while  refusing  their 
official  sanction  to  a  strike,  and  declining  to  allow  the  funds  of 
the  society  to  be  used  to  support  the  strikers,  may  tacitly  permit 
a  local  committee  to  take  what  action  it  pleases  and  to  collect 
funds  for  the  purpose.  Some  strong  unions,  however,  especially 
those  which  have  entered  into  general  agreements  with  em- 
ployers' associations,  not  only  refuse  financial  support  to  an 
unauthorised  strike,  but  even  expel  from  their  society  strikers 
who  refuse  to  obey  their  order  to  return  to  work.  The  Boiler- 
makers' and  Iron  Shipbuilders'  Union  has  more  than  once 
taken  drastic  action  of  this  kind,  even  to  the  extent  of  fining  or 
superseding  recalcitrant  members  and  offidaR  In  1899  the 
National  Union  of  Boot  and  Shoe  Operatives,  which  is  a  party 
to  an  agreement  with  the  Employers'  Federation  (known  as  the 
*'  Terms  of  Settlement ")  was  fined  £300  by  the  umpire  under 
that  agreement  for  failing  to  expel  or  to.  induce  to  return  to 
work  certain  of  their  members  who  took  part  in  a  strike  contrary 
to  the  provisions  of  the  agreement.  It  sometimes  happens, 
however,  that  the  central  committee  of  a  trade  union  is  not 
strong  enough  to  withhold  financial  support  even  from  an 
unauthorized  strike.^ 

When  a  strike  has  been'authorized  by'the  executive,' the 
condua  of  it  is  frequently  Entrusted  to  a  "  strike  committee,'.' 
appointed  ad  hoc,  one  reason  bdng  that  a  strike  of  any  con- 
siderable dimensions  often  affects  members  of  several  unions, 
so  that  the  common  action  necessary  in  a  conflict  with  employers 
can  only  be  attained  by  a  comnuttee  representing  all  the  socie- 
ties involved.  A  strike  committee  bas  often  no  power  to  draw 
on  the  funds  of  the  unions  represented,  each  of  which  pajrs 
dispute  pa>^  in  accordance  with  its  rules  to  its  own  members, 
the  finanrial  power  of  the  strike  committee  being  limited 
to  the  support  of  non-unionists  out  of  any  funds  available  for 
the  purpose,  or  the  collection  and  administration  of  funds  in 
case  of  the  exhaustion  of  .the  resources  of  any  of  the  unions 
represented. 

The  financial  support  of  a  local  bfsectional  strike  imposes  but 
little  strain  <m  the  resources  of  a  large  society,  but  where  a 
considerable  proportion  of  the  members  are  affected  it  is  usual 
for  a  imion  to  replenish  its  funds  by  imposing  a  "  levy  "  or  special 
contribution  on  members  remaining  at  work.  Diuing  the  en- 
gineering dispute  of  2897-1898  the  levies  imposed  by  the  Amal- 
gamated Sodety  of  Engineers  rose  to  as.  6d.  per  week,  and 
one  of  the  main  objects  of  the  federated  employers  was  to 
diminish  the  revenue  obtained  from  this  source  by  ^enlarging 
the  area  of  the  dispute.'. 

When  there  is  no  regular  provision  for'the  financial  support 
of  strikers,  or  when  this  provision  is  exhausted,  the  strike  leaders 
have  a  much  more  difficult  task  in  preventing  the  return  to 
work  of  some  of  their  followers;  and  it  is  in  these  cases  that 
intimidation  and  violence  are  most  to  be  apprehended.  In  all 
strikes,  however,  except  in  the  few  cases  in  which  the  whole  of 
the  workmen  in  the  trade  are  in  the  union,  and  the  skill  re- 
quired is  such  that  no  new  labour  can  enter  the  trade  during 
the  dispute,  there  is  the  possibility  of  the  strikers  being  replaced 
by  other  labour,  and  the  efforts  of  the  strike  organizers  are  largely 
directed  to  the  prevention  of  this  by  all  means  in  their  power. 
The  chief  method  employed  has  generally  been  that  known  as 
"  picketing,"  vix.  the  pladng  of  members  of  the  union  to  watch 
the  approaches  to  the  works  or  factories  affected,  to  give  in- 
formation as  to  the  strike  to  any  workmen  who  attempt  to  enter, 
and  to  endeavour  to  dissuade  them  from  accepting  employment. 

Other  methods  of  preventing  workmen  from  taking  the  place 
of  strikers  may  also  be  adopted  or  attempted,  ranging  from  the 

>  Noteworthy  in  this  respect  was  the  strike  of  boQennakeni  on 
the  Tyne  in  i9io»  in  defiance  of  tbdr  executive. 


publication  of.  information  in  leaflets  or  otherwise  as  to  the 
existoice  of  a  dispute,  or  appeals  to  workmen  to  avoid  the 
works  affected,  to  qrstematic  annoyance  or  intimidation  of 
workmen  who  take  or  retain  employment  during  a  stoppage  by 
threats  or  by  actual  violence  and  outrage. 

The  methods  adopted  by  strikers  and  strike  organizers  natur- 
ally suggest  the  counter  measures  adopted  by  employers.  To 
break  down  the  resistanbe  of  a  body  of  work-people  supplied 
with  a  weekly  strike  allowance  by  a  powerful  trade  union 
employers  sometimes  have  recourse  to  some  method  of  mutual 
indemnification  by  which  the  financially  weaker  of  their  number 
are  temporarily  subsidized  by  the  stronger,  whether  through 
the  machinery  of  a  permanent  employers'  association  or  of  an 
emergency  committeei  Employers'  associations  being  usually 
composed  of  much  smaller  numbers  than  trade  unions,  are, 
as  a  rule,  able  to  act  in  concert  with  greater  secrecy  and  less 
formality  than  is  possible  in  a  workmen's  union.  Apart  from 
any  financial  support  which  employers  may  guarantee  their 
colleagues  when  attacked  by  a  trade  union,  they  have  in  some 
cases  formed  or  aided  organizations  for  the  systematic  provision 
of  a  reserve  of  "  free  labourers  "  available  to  replace  men  on 
strike.  By  "  free  labourers "  is  meant  not  necessarily  non- 
unionist,  but  labourers  pledged  to  work  amicably  with  others 
whether  members  of  a  union  or  not.  The  Shipping  Federation, 
an  organization  of  shipowners  and  shipowners'  associations 
which  was  formed  in  1890  to  combat  the  strikes  than  prevalent 
among  seamen,  arranged  a  system  of  shipping 
offices  at  which  seamen  could  be  engaged  who  were 
prepared  to  pve  a  pledge  that  they  would  work 
with  non-unionists.  They  also  opened  similar  offices  for  shore' 
labourers  in  some  ports.  Other  independent  agencies  exist 
for  supplying  employers  with  labour  during  a  dispute.  It  is 
not  uncommon,  in  disputes  in  which  there  is  any  apprehension 
of  intimidatim  or  violence,  for  employers  to  board  and  lodge 
the  imported  work-people.  Anothh*  method  on  which  em- 
I>loyers  in  recent  years  showed  an  increased  tendency  to  rdy, 
was  the  institution  of  legal  proceedings  to  restrain  individual 
strikers  or  the  union  to  which  they  belong  from  taking  wrongful 
action  injurious  to  their  business.  This  led  to  the  passage 
of  the  Ttade  Disputes  Act  of  1906  legalizing  several  forms 
of  action  by  strikers  which  the  courts  had  declared  illegal  (see 
below).  Tliere  has  been  no  attempt  in  England  to  induce  the 
courts  to  restrain  bodies  of  work-people  from  striking  by  in- 
junction, as  has  been  frequently  done  in  American  strikes 
affecting  inter-state  commerce.  In  many  disputes  the  attitude 
of  public  (pinion  is  of  some  importance  in  determining  the 
results,  and  accordingly  both  sides  frequently  issue  statements 
or  manifestoes  giving  their  versions  of  the  difference,,  and  in 
other  ways  {e.g,  by  an  offer  of  arbitration)  one  party  or  the 
other  endeavours  to  enlist  public  opinion  on  its  side. 

PuUic^Action  vitk  regard  to  Strikes  and  Loci-outs. 

Though  the  majority  of  labour  disputes  have  little  impor- 
tance for  third  parties,  stoppages  of  this  kind  sometimes  acquire 
a  special  interest  for  the  general  public  either  by  reason  of  the 
large  number  of  work-people  whose  livelihood  is  affected,  or 
of  their  indirect  effects  on  employment  in  kindred  trades,  or 
of  the  danger  and  inconvenience  that  may  be  caused  to  the 
public,  or  of  the  fear  that  indtistry  may  be  diverted  abroad, 
or  that  a  breach  of  the  peace  may  be  caused  by  attempts  on  the 
part  of  the  strikers  to  coerce  persons  oucside  their  combinations. 
For  these  and  other  reasons,  strikes  and  lock-outs  are  usually 
regarded  as  a  dass  of  disputes  in  which  legislative  interference 
has  more  justification  than  in  the  case  of  other  kinds  of  industrial 
and  commercial  differences. 

Legislative  action,  with  the  view  of  providing  alternative 
methods  of  adjusting  labour  difficulties,  is  discussed  in  the 
artide  Akbitration  Ain>  Conciiiation.  It  is  there  shown 
that  in  New  Zealand,  New  South  Wales,  Western  Australia, 
the  commonwealth  of  Australia  and  Canada  (for  certain  ine 
dustries)  alternative  methods  have  been  made  compulsory? 
but  there. are  indications.that  the  great  majority  of  employen 
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'and  workmen  In  Great  Britain  would  not  be  prepared  for  such 
.measures,  involving  as  they  would  the  surrender  by  those 
directly  concerned  of  their  freedom  to  arrange  these  matters 
by  voluntary  agreement  or  by  a  trial  of  strength.  Without  the 
provision  of  some  alternative  by  the  state,  it  would  be  impos- 
sible in  a  free  country  to  prohibit  altogether  the  termination  of 
labour  contracts  by  collective  agreement  among  work-people  or 
employers. 

I  The  law,  however,  may  and  does  restrict  or  prohibit  the  use 
of  some  of  the  methods  of  promoting  or  carrying  on  strikes 
which  interfere  with  the  liberty  of  other  labourers,  or  inflict  a 
wrong  on  employers,  or  injuriously  affect  the  public  interest. 

The  reUtioa  of  the  law  in  the  United  Kingdom  to  strikes  and 
lock-outs  is  briefly  as  follows.  Since  the  leeislation  of  1871  and  187s 
-^  -^-  there  has  been  no  ouestion  of  the  lefnlity  01  a  strike  as 
jljZ^  such,  vis.  of  a  comoined  abstention  irom  work  in  order 
VBH9Q  ^  influence  the  conditions  of  employment,  but  the 
^method  in  which  the  strike  b  carried  out  may  subject 
the  striken  either  to  criminal  or  dvil  liabilities.  In  this 
connexion  the  chief  questions  of  interest  relate  to  the 
limits  within  which  strikers  may  lawfully  act  for  the  purpose 
of  indudne  other  persons  not  to  take  their  places,  and  Tor  the 
purpose  of  bringing  indirect  pressure  to  bear  upon  the  employer 
by  mfluendng  others  not  to  work  for  or  deal  with  him;  and,  on  the 
other  hand,  the  limits  within  which  employers  may  act  in  inducing 
other  employers  to  abstain  from  employing  workmen  or  memben  01 
a  trade  union  with  whom  they  have  a  dispute. 
<  Strikers  are  .necessarily  liable  to  the  genoal  criminal  law,  but 
the  Conspiracy  and  Protection  of  Property  Act  1875  enacted  that 
an  agreement  or  combination  by  two  or  more  posons  to  do,  or 
procure  to  be  done,  any  act  in  contemplation  or  furtherance  of  a 
trade  diqrate  between  employers  and  workmen  shall  not  be  in- 
dictable as  a  oon^nracy  if  such  act  if  committed  by  one  person 
would  not  be  punishable  as  a  crime,  namely^  on  indictment  or  on 
summary  conviction  with  the  statutory  liabdity  of  imprisonment 
either  absolutely  or  akematlvely  (or  some  other  punishment. 
The  Trade  Disputes  Act  1906  extended  the  exemption  to  cwU 
liability  (»roviding  that  an  act  done  in  pursuance  of  an  agreement  or 
oombixiation  in  contemplation  or  furtherance  of  a  trade  dispute  shall 
not  be  actionable  unless  the  act  if  done  without  such  agreement  or 
combination  would  be  actionable.  This  act  also  exunded  the 
definition  of  trade  diroute  so  as  to  include  disputes  between  workmen 
and  workmen,  and  also  to  make  it  clear  that  the  workmen  referred 
to  need  not  necessarily  be  in  the  employment  of  the  employer  with 
whom  a  trade  dispute  arises. 

The  act  of  1875  does  not  affect  any  oons|»racy  punishable  by 
statute  nor  the  law  relating  to  riot,  unlawful  assembly,  breach  of  the 
peace  or  sedition,  or  any  offence  against  the  state  or  sovereign.  The 
act  also  does  not  apply  to  seamen,  or  to  apprentices  to  the  sea  service. 

Sudden  breach  of  contract  of  service  in  gas  and  water  under- 
takings, or  under  ctreumstanoes  likely  to  endanger  human  life  or 
cause  serious  bodily  injury,  or  expose  valuable  property  to  destruc- 
tion or  serious  injury,  are  made  i>unishable  offences  by  special 
sections,  but  the  miscellaneous  provisions  of  the  act  are  the  most 
important  in  trade  disputes.  These  provisions,  as  amended  by  the 
act  of  i()o6,  subject  to  a  penalty  of  fine  or  imprisonment  every  person 
who,  with  a  view  to  compel  any  other  person  to  abstain  from  doing, 
or  to  do  any  act  which  such  other  person  has  a  legal  right  to  do  or 
abstain  from  doing,  wron^ully  and  without,  legal  authonty, 

1.  Uses  violence  to  or  mtimidates  such  other  penon,  or  his  wife 
or  children,  or  injures  his  property;  or 

2.  Persistently  follows  such  ouer  p^son  about  from  place  to 
place;  or 

3.  Hides  any  tools,  clothes  or  other  property  owned  or  used  by 
siudi  other  person,  or  deprives  him  of  or  hinders  him  in  the  use 
thereof;  or 

^  Watches  or  besets  the  house  or  other  place  where  such  person 
resides,  or  works,  or  carries  on  bunness,  or  happens  to  be,  or  the 
approach  to  such  house  or  place;  or 

^  5.  Follows  such  other  person  with  two  or  more  other  perMns  in  a 
disorderiy  manner  in  or  through  any  street  or  road. 

It  has,  however,  expressly  provided  by  {  a  of  the  act  of  1906 
that  "  it  shall  be  lawful  for  one  or  more  persons,  acting  on  their 
own  behalf  or  on  behalf  of  a  trade  union  or  of  an  individuslemployer 
or  firm  in  oontemplatbn  or  furtherance  of  a  trade  dispute,  to  attend 
at  or  near  a  house  or  place  where  a  person  resides  or  works  or  carries 
on  business  or  happens  to  be,  if  they  so  atteiui  merely  for  the  pur- 
pose of  peacefully  obtaining  or  communicating  information,  or  of 
peacefully  persuading  any  penon  to  work  or  abstain  from  working." 

The  above  amendment  of  the  law  introduced  by  the  act  of  1906 
was  intended  to  nullify  the  effect  of  a  series  of  recent  decisions 
(of  which  Lyons  v.  WiUtins,  1896  and  1899.  was  the  most  important), 
which  interpreted  the  act  of  1875  to  mean  that  all  picketing  was 
iOegai  except  such  as  was  merely  for  the  purpose  01  obtainmg  or 
communicating  mfonnation.  Until  recently  it  was  supposed  that 
.for  wrongs  committed  in  strikes  only  the  Individual  wroog-doen 


oodd  be  made  responsible.  But  the  dedskm  of  the  Hoose  of  Lords 
in  the  Taff  Vale  taOway  case  (1901)  showed  that  a  trade  uaiaa 
could  be  sued  in  tort  for  acta  done  by  ita  i^enta  within  the  soo^ 
of  their  authority  and  might  be  sued  in  tts  collective  capacity, 
and  execution  of  anydamages  recovered  could  be  cnlorced  agaia« 
ita  genoal  funds.  The  e£tect  of  this  decision  was  anffified  by 
i  4  (i)  of  the  Trade  Disputes  Act  of  19O6,  whkh  ezpscsrfy  ibrfaMb 
any  court  to  entertain  any  action  against  a  trade  uaioa  oa  hthaM 
of  all  the  membos  of  the  union  in  respect  of  any  tortious  act  aOeged 
to  have  been  committed  by  or.  on  behalf  of  the  union. 

Bcmumk  EJfecU, 

The~  question  of  the  «ffectiveness  or  otherwise'of  itiika 
and  lodc-outa  for  the  puzpoae  of  influrnring  the  conditions 
of  employment  is  part  of  the  wider  question  of  the 
effect  of  combinations,  the  strike  or  loc^-oot  being  tmty 
of  many  methods  adopted  by  combinations  of  workmen  or 
employers  to  enforce  their  demands.  (This  matter  is  discuased 
In  the  article  Tkadb  Umtoms.)  Apart,  however,  from  the 
question  of  the  extent  of  the  immediate  advantage,  if  any, 
which  one  party  or  the  other  is  able  to  obtain  from  a  stof^tage, 
we  have  to  consider  generally  the  eocmomic  effects  of  strikes 
and  lock-outs  to  the  community  as  a  whole.  Stoppages  of 
work  are  in  their  nature  wastefuL  Time,  which  might  be  em- 
ployed in  work  yielding  wages  to  the  woA-peopk  and  profits  to 
the  emfdoyeis,  is  lost  never  to  be  recovered,  while  aaanj  forms 
of  fixed  capital  deteriorate  during  idleness.  In  attenqxiag. 
however,  to  estimate  the  utility,  or  disadvantage  of  strikes 
and  lock-outs,  whether  to  the  patties  themsdvcs  or  to  the 
industrial  community  as  a  whole,  it  is  insuflldcnt  to  take  inio 
account  the  value  of  the  wages  and  profits  fongpoe  dnxiag  the 
stoppage,  and  to  balance  these  against  the  gains  made  by 
party  or  the  other.  Attempts  have  often  been  made  to 
the  loss  or  gain  due  to  strikes  in  this  way,  but  even  a^  applied 
to  particular  stoppages,  looked  at  purely  from  the  point  of 
view  of  one  or  other  of  the  parties  inv^ved,  the  method  is 
unsatisfactory.  On  the  one  hand,  the  time  and  work  apparently 
lost  may  be  afterwards  partially  recouped  by  overtime,  or 
some  of  the  strikers  may  be  replaced  by  others,  or  may  them- 
selves find  woric  elsewhere,  so  that  the  actual  interraption  of 
production  may  be  leas  thsji  would  appear  from  the  magnitnde 
of  the  dispute.  On  the  other  hand,  the  total  loss  due  to  the 
stoppage  may  be  augmented  by  the  diveraon  of  trade  for  a 
longer  or  shorter  period  after  the  resumption  of  work.  Again, 
the  ultimate  effect  of  the  forced  ooncessimi  of  excessive  demands 
may  be  damaging  instead  of  advantageous  to  the  nominal 
victors,  by  contracting  the  fidd  of  employmoit  or  by  loweiing 
the  efficiency  of  the  labour.  If,  however,  the  arithmetical 
computation  of  the  value  of  the  time  lost  compared  with  the 
value  of  the  terms  gained  is  an  unsatisfactory  test  of  the  benefit 
or  disadvantage  of  a  particular  strike  to  the  parties  cpncenird, 
it  is  wholly  fallacious  as  a  method  of  estimating  the  social 
utility  or  otherwise  of  strikes  nnd  lock-outs  as  instnnnents 
for  Meeting  changes  in  the  condition  of  employmcBt.  For 
any  satisfactory  consideration  of  this  wider  question  we  must 
look  not  merely  to  the  actual  strike,  but  to  the  vHmle  process 
of  free  bargaining  between  employers  and  otganiard  bodies 
of  work-people,  of  which,  as  already  shown,  the  strike  may  be 
regarded  as  merely  an  untoward  incident.  The  actual  rfiistina 
of  work  is  a  symptom  that  for  the  time  there  is  n  deadlock, 
and  frequency  of  such  cessations  in  any  trade  is  a  s^  of  the 
imperfection  of  means  of  negotiation.  In  many  trades  in  which 
both  employers  and  workmen  are  strmi^  otganiard  vario« 
forms  of  machinery  have  been  brought  into  csstenoe  for  the 
purpose  of  minimiang  the  chance  of  stoppages  (see  AsBmanOH 
AMD  Conouation).  But  whetever  there  Is  free  rosnbined 
negotiation  Uiere  is  always  In  the  background  the  possibility  of 
combined  stoppage.  This  being  understood,  the  qocstioB 
of  the  utility  of  strikes  as  an  industrial  method  resohrcs  itsdf 
into  the  questions:  (i)  Whether  the  process  of  settEng  tbe  terms 
of  empk^ent  by  agreements  affecting  ottHiderabfe  bo£es 
of  work-people  and  employers  is  si4>erior  to  the  mrthod  of 
individual  settlements  of  labour  contracta,  or,  at  least,  whether 
its. advantages^are. sufficient  to  outweigh  the _oost  of_ttiftcs. 
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utd  lod-ooU;  (i)  wbetber  free  colkctlr*  ncgatkUMi  could  be 

leplicsl  with  advuiUge  by  tay  other  method  of  Ktllinj  the 
cocditioni  of  cmployzneDt  of  bodies  ol  work-peaple,  vbich  would 
dupenie  with  the  oeceuilj'  ol  tdlinJi  the  Ubouc  nudcet  by  a 
suspauioD  of  wOEk. 

I.  The  finl  o(  theu  quutlooi  b  virtiuUy  the  question  o! 
the  mdwitagca  and  distdvuiitges  lo  the  commuoity  of  com- 
hinationi  of  workmeii  and  employeri,  which  is  discusMd  at  length 
In  the  artide  Tkade  Unions.  As  legardi  Ibe  question  oi  the 
direct  cat  of  sLrikes  and  lock-out),  it  is  piopec  to  cemcmbei 
that  individual  bargaioing  does  not  do  away  with  itoppign; 
in  fact,  the  aggregate  amount  o[  time  lost  in  the  pioceu  of 
adjusting  ten  thousand  icparate  labour  contract*  may  be 
cooiidciable— possibly  not  less  than  that  consumed  on  u 
avenge  in  cBccting  a  sin^  sgrcemcnl  involving  the  whole 
body,  even  il  the  chance  of  a  collective  stoppage  of  work 
occuiring  during  the  process  of  combined  baigaiiung  be  taken 

While,  then,  the  strikes  and  lock-outs  which  accompany  the 
system  of  combined  bargaining  aie  rightly  to  be  described  as 
wasteful.  Ibis  is  not  to  oucb  becauM  of  the  eicessve  amount 
of  working  time  •hich  they  consume,  as  because  ot  the  dis- 
turbance and  damage  done  10  industry  by  tbe  violent  breach 
of  continuity—a  breach  which  may  dislocale  trade  to  an  eilent 
qnite  dispn^Kirtionate  lo  tbe  actual  lost  of  time  Involved,  and  the 
tear  of  which  undoubtedly  aflects  t  be  minds  of  pouible  cuslomcts 
and  hampers  enterprise  on  the  pari  o(  employers.  The  eilenl 
of  the  Injury  directly  inflicted  on  the  consuming  public  by  a 
strike  varies  greatly  in  different  cases,  being  at  its  msiimum 
in  the  case  of  industries  having  the  total  or  partial  monopoly 
ol  supplying  some  commodity  or  service  of  prime  necessity,  e.g. 
gas-works,  water-works,  railway  or  tramway  service,  and  least 
in  the  esse  of  a  local  stoppage  in  some  widely-spread  manufac- 

other  districts. 

In  speaking  above  of  the  loss  occasioned  by  strikes  and  lock- 
outs attention  has  only  been  paid  to  the  effects  of  the  actual 
stoppage  as  such,  and  not  to  the  particular  methods  adopted 
by  the  strikers  to  make  the  stoppage  effective.  Tbe  evils 
arising  from  tbe  practice  of  inlimidalioa  or  violence  towards 
other  woikmen,  or  from  the  increase  of  class.hatred  snd  ~ 
Dels  engendered  by  the  strike  beiweea  employer  snd  employed, 
are  patent  Co  all,  though  they  carmot  be  estimated  t 
ecoootnlc  point  of  view. 

s.  As  to  the  second  Qncstion,  viz.  the  poasibility  o' 
tsipj'^B  combined  negotiation,  but  of  substituting  somt 
method  than  sLrikta  of  resolving  a  deadlock,  it  is  hardly  nr 

ment  of  wages  board; 


weUai 


intage. 


whether  by  the  establish- 
e  result  il  aa  economic  ai 


ung  sdoption  of  these  voluntary  erpedlents 
for  diminishing  the  chance  of  industrial  friction  lends  no  coun- 
tenance to  the  eipecUtion  that  a  satislsctory  universal 
iubstitule  for  strikes  and  tock-outa  can  be  devised  except  at 
the  price  of  economic  liberty.  Compulsory  reference  of  dis- 
putes to  a  stale  tribunal  cannot  be  lecondled  with  treedi 
voluntary  negotiations. 

Unless,  then,  we  are  prepared  for  ■  scheme  ol  compuboty 
regulation  of  industry  by  the  state,  strikes  and  lock-oula 
be  accepted  as  necessary  evils,  but  their  frequency  ma 
greatly  diminished  with  the  improvement  of  means  of  i 
malion  as  lo  the  true  condition  of  the  labour  raarkcl,  am 
Inlluences  by  which  it  is  determined.     Many  disputes  aj 
purely  from  mismanagement  and  misuudeisUnding  are  w 
■voidable.    While  there  is  no  warrant  for  eipeciing  the  total 
abolition  of  strikes  and  lock^juts,  it  is  not  unreasonable  to  hope 
that  the  spread  of  education  and  the  means  of  rapidly  obtsininj 
InlormatiOB,  the  improvement  of  class  relWions,  and  the  adop 
tion,  where  practicable,  ol  conciliatory  methods,  may  gradually 
Lend  to  conSne  actual  stoppages  lo  the  comparative^  few 


altluwgh  fo 


Caat-ilmimt  is  an  ind 
ubed  by  labour  dispute 
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St  reeordeddi 


xe  importaht  labour  disputes  which  have  occurred 
of  trades  in  the  United  Kliiidam  ue  noted  below, 
w  Che  sUtislics  fiven,  it  may  here  be  Doted  tlut 
tbe  sake  of  brevily  it  Li  staled  m  KHDe  places  that  a 
«r  of  men  were  idle  tor  a  ipecified  number  of  days,  it 
supposed  that  in  all  ma  the  whole  number  aflKled 

which  has  always  been  more  coD' 

I  any  other,  probably  owing  to  the 

f  HVH.  and  ta  the  varied  sLd  ever- 

oo.    Several  of 

ol  w^s.'  In  IW 
luiiy  eguast  ldc  aynefa  01  a  yearly  Dooa  n  service,  which  was  then 
prevslenl.  In  iSio  a  strike  e(  seven  weeks  in  the  sanie  district 
uiinst  s  vaiialion  of  Ibe  yearly  bond  ended  in  a  comproniiK. 
Turbulent  strikes  in  Nonhumbetfawd  and  Durham  ore  also  re- 
corded in  i8ji  and  iS]3:  the  Idcmer,  in  which  tbe  men  wen  sue- 

they  were  defejied.  for  the  maiitenince  of  tbe  union.  These 
strikes  were  atiended  with  violence  end  desTruction  of  property. 
In  1844  still  another  prolonged  strike  took  place  in  ■'^- ■■  -' 


yenrly  bond. 
'souX*'v'«fa!hirrand  "soulh 


'  1S90  led  ic 


m  bring  « 


.  - of  disputes.     In 

«  in  the  Durham  o»l£rU, 


In  1B91  tbe  greateit  dispute  took  place  [bat  has  ever  ben 
recorded  in  Ibe  coal-miDlng  bdustry,  sflectiDg  Che  whole  area 
covered  by  tbe  Miners'  Federation,  vis.  Yorkshin.  Lancashire 
and  Cheshire,  and  the  Midlands.  During  tbewan  iSgi  aiKl  IlfJ 
matt  of  Che  dlstrins  coveted  by  tbe  Mbiers'  Fedentioe  submitted 
to  reductions  of  wages  varying  from  15%  off  tbe  standard  in 
Durham  to  41)%  la  South  Wales  and  50%  la  Scothnd,  when 
the  prenous  rise  had  been  grealesL  'nkc  Minen'  Fedentkn, 
however,  refused  Co  recegnise  tbe  prindple  that  sngea  should  follow 
prices,  and  put  forward  iascead  the  theory  that  a  minimum  or 

living  wage  "  shouM  be  tacdaad  prices  lefc  to  sdjuil  ihemielves 
to  this  lalc  Tbey  decUned  altocetber  to  agree  ta  any  Tnluctian, 
and  so  ttrong  was  chelr  comtinstion  chat  Che  cool^wnen  defeired 
any  definite  action  until  Che  middle  of  1B93,  when  they  cnoiIderTd 
chat  some  reduction  was  absolutely  necessary  to  enable  the  trade 
10  be  carrifd  on.  On  tbe  joih  o<  June  Ihey  pamed  a  Tesolutiiin 
after  s  coDlereoce  with  the  men,  demanding  a  reduction  ol  9j% 
off  the  "standard"  (equival?Til  lo  about  ]B%  oB  current  Tales 
of  wages),  and  oAered  arbiliation  as  an  ohemallve:  but  the  federa- 


os  demanded  by  that  body  10  obtain 
jstained  nnce  1B9I.  These  dislrids 
k  throughout  the  dispute,  ss  well  as 
n  nf  August  and  September)  South 
'  of  the  mcreased  prices  and  wages 
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ETfttiDfl  diitrku  proper  there  were  •Dflne  iooBtitt 

kxm  of  niducliod  wrn  polled,  but  the  policy  of  tbe 
ion  wu  to  oukt  tbe  Bloppaee  u  univcriAl  u  waiiblc 
ben  were  requind  to  leave  work.  The  Cumberland 
f,  though  otember*  oT  the  lederaELoii,  were  for 
pennllicd  to  conTinue  9t  work.     By  the  middle 

the  United  Kiiadom.     The  early  alagea 


itunlly 


in.hiBh,  ■ 

>■  opp> 

'a' tbe  nd 


Chcflerficld  on  l(ie  iglh  of  Seplembcr  decidmi;  Id  allov  .ill  men  to 
RlurD  to  work  who  could  da  >o  ai  the  old  ralo  ol  pay.  tuck  men  to 
pay  a  levy  o(  it.  a  day  in  aid  ot  thoac  itill  on  nrike.  TJ|i  to  OiliAei 
DO  Kep  «u  taken  fowarda  a  atttlcmein  beyond  an  oflcr  on  the 
part  ol  the  mincra  on  tho  J>nd  of  Auguiit  to  pledge  thcintrlvea  not 
to  aik  I«  an  advance  until  pricea  luched  the  iSiio  level,  and  alio 
to  aiiin  the  einulo>'eri  to  prevent  undeneltuiff— an  <jficr  which 
wai  rejected  by  tbe  coal-ownen.  On  the  4th  of  October  a  nmrtinj 
of  the  repreaentalivca  ol  the  junica  wua  heM  at  ShcflWId,  at  the 


nKpded   propoul 


d  propoul 


n-pib.ion  of 

Tf^ 

•till  reiuLl  all  ml 

and  durine 

piM.tlhe^ 

-owners,  espedilly  in 

ihi'j^ 

dland..  threw 

2Sth  of  October,  whci 

Ihcycflcredthalt 

f&T'co'^Li'Jk 

«  men   in  t 

n  b^  (wiih  an  ir 

M. 

cnt  cbuovL. 

onlhejidanc 

i'lholN'o'^lS'r.b^twiiho 

hesovemmem  >dd.ti«d  an 

to  be  lepre^ 

nder 

Che  prejuden 

.   The 


Oitob. 
i^n'Sldo! 


a  L^uuii^  vuLF^  ui  ujru  r«i»ebery,  who  wat  then  lareign  leeretary. 
The  conference   took  place  al  the  lortign  o&ce  on  the   I^Ih  of 

Febndjy  1094'  'r°n]  which  date  wagea  were  to  be  reflated  by  a 


minaled  tbe  dispute.    The  Speaker  I 
rman  ol    the    board      " 
_,   jiuiual  arrangement.  .  .  ... 

d  wai  mridified  u  u  to  provide  lor  limlti  below 
'  not  move  during  a  definite  period. 
)di£ed  from  time  to  titoe,  but  (with 
ry  iSwl  the  conciliation  board  con- 
^>  in  the  tedented  diitrjcti.  anl  iti 

, ^  tiw  InAitution  of  conciliation  boardt 

loat  ol  (he  crfher  important  centre*  of  the  minini  induatnF- 
uring  the  lummer  of  1893  there  waa  a1»  a  itrike  «  about 

00  men  in  South  Walei.  which  llHed  about  5  week*.     1(04 
a  prolonged  dispute  in  the  ScoIIiah  coal.mining  induury,  the 

(all  of  coal  pnces  from  the  abnormal  level  to  which  they  had 

1  during  the  English  jloppage  of  the  previouj  year;  70,000  men 

000  men.  lor  the  abolition  or  amendment  of  the  eliding  Kale 


The«  limita  have  i 


in  of  wapes  awarded  by  th 


back  to  a  time  before  Ih 
and  Glaigrow,  the  form 
for  it<  object  the  break-up 


Tnrred  in  South  W. 


."uili    ■flvjt 


iucceealuL    In  iSi)  then  ■ 


unof  s%.     "Hie  di^te  na  enled  by  ihTxi. 


!fud 

ibe 


r.    The  diapate  ame 
AAtract  antdn,  and  led  ir.  a 

, uL     Id   lBs9-]B6o  a  r«rt.4 

the  dtKbarte  ol  a  dele^ie  kd  to  a  Igci^- 
uut  ,*  tf>»wu  wunju«  uoerativea  for  7  nontha.  and  ia  iS6i-i^3 
a  renewed  atrike  for  a  rednelioa  of  boiua  reauhed  ia  a  eofeoinig. 
In  18^1  ther«  waa  a  aucceiaful  atitke  ol  tOMO  Irwrtmi  buildiiig 
operattvei  for  a  riie  at  wagc^  a  ibacteniH  of  botn  being  aid 
obtained-  Id  1891  there  waa  an  luuucccaifBJatrika  of  carpeatcci  la 
London  for  a  rue  Inwagea.aflectinaooiBnwnaadlaatiscuwveb. 

£ii(ia«n'>jr,  SkiphuUiat  and  Viu  Tnia^-Aaam  **  ■»■ 
noteworthy  ditpntea  in  the  entineenng  tiade  ma  tbal  ia  ItJ).  ia 
alter  the  lonnation  of  the  AmalnniaKd  Society  ot  EaaiBasi  by 
the  luwn  ot  a  Dumber  of  local  Da's  aectanaal  aocietieai  TkAJMita 
originated  in  Lancaihire,aiid  tii       '        '         -   '        .■ 


-toppagewaaacleiDaBdaa  thepvt  of  the  mr 

for  an  eighi-bour-day  in  LoBdoamrfealnK  but  thia  i^oc  «•*  to 
rniadowed  ic  ' ' ■■ ' '"=—  -  ■ 


STRIKES  AND  LOCK-OUTS 


. .  jy  pally  in 

,_itin  nnncth  of  Ibe  uniona  in 

impUinrd  of  bcinc  nibjcct  to  vf-"' 
1  their  comr^^ '""'  '*"""'  ' 


diiiona  ud  KftffdiDiu 


_  _     _       _     _    ■  in  BuppoTl  of  ihe  enipJo) 

The  lock-out  ncrtia  wen  InmsJ  in  Rich  ji  my  thai  13%  of  the 


before  the  KfwrmL 
before  the  DOIiceil 

in  April  1897  ben 

When,  thereff 


!.  Id  Juoe  1B97  the  uini.     

_  „  , .  _r  ui  eight-hoor-day,  put  Ibeir  ce*e  in  the  hands  of 

Enplawi'  Fedenlion,  and  the  ledention  detennincd  to  »p- 
[  dMia  try  a  geaen]  lodi'out»  it  vu  undentood  that  thia  tock-out 

entorcfd,  not  only  in  order  to  renit  tiie  teduction  of  boun  in 
idoL  IJut  to  ofatalo  ■  aettlefDent  of  all  the  bsporunt  queetions 
Mua  betmtn  Ihie  ledention  lad  the  uidou  u  ■  wbole.  The 
ineert  replied  to  the  notkea  of  a  fimdual  lock-out  by  withdnwioc 


At  fint  the  lock-out  alTected  ao 
eetabliahDienta,  but  by  the  clos 
eiBplayen  Involved  liad  naen  id  ' 
UaUl  November  no  menini  bi 
on  Ibe  14th  o(  November  and  toll 
in  pumance  of  negotut iona  with 
eai^  eide  hnviai  ita  own  chaima 
enployen  contended  ma  Inedon 
inlmucc  Inia  hia  workahop  any 
■ny  fflcmben  of  1  he  trade  UDHmi ' 


eTCl 


lyed  bi 


'^^rtica  by  the  board  of  trade, 

I  the  part  a  each  employer  10 
vditKHi  of  labour  under  which 

_-., ,.^^ „ , working  in  any  of  the  fcdentcd 

woduhopa  at  the  befrinniof  of  the  diipute,  eicept  aa  ngarda  rafa 
of  wafea  and  hovn  of  labour.  Ariiinv  out  of  thii  general  principle 
of  irccdom  of  management.  1  number  of  ipecial  pointa  wttt  diicuHd 


and  lubaequently  er 


of  Ipecial  pointi 


ment  and  aveidarve  of   .  ,  ... 

in.  The  emplo)T™_Bb»lirtely  dedinsd  to  grant  any  reduction 
of  houn  of  labour.  Tpe  negotiaiiona  dragged  on  foe  a  conaiderable 

len  to  ratify  tbe  proviwnal  agirernent.  By  the  end  of  the  year, 
Dwever.  it  vat  evident  that  the  ponlion  at  the  men  wai  verv  much 
eakened  owing  to  tlie  depletion  of 


«  fun 


a  ieltlcinenl  waa  arrived  ai 
majority  of  tbe  men,  the  i 

The  victory  of  the  empl' 
it  waa  moderate,  and  ihe  n 
In  the  enrineerini  trr  "■ 
to  cauae  diipule  beir 


-.■  i3lh  of  January  the 

jr-day  wa«  formal^'  withdrawn, 

iiiani  published  by  the  emplovera, 
iiified  by  more  than  a  iwo-tliirdt 
cement  being  ngned  on  the  aBth 

fta  complete,  but  the  uie  made  of 

impTuved,  all  matiers  likely 


„..., ofikE  re»ec«ivi 

In  1866  a  atriliB  of  joooihipanightio ^., 

lockout  of  ihipbdlden  in  the  disrict.    In  1877,  3;.ooo  In 
buiklen  on  the  Clyde  atruck  for  Jj  weeka  for  aF  — ' ' 


icabiy  discusied  betwe 
°"™^  the  Clyde  led  K 


n  igo6  the  ahipbui 


ikkfamtbeOydedi. 


iapule  ended  In  ihMr  defeat,  about  19,000  1 


t  atruck  work  forabc 
II.  ed.  a  week.  T 
>en  bring  affccled- 


of  vork'peopfe — e.f.  between  ahipwrights  and  bcatbuilden; 
fhIpwT%hti  and  ioinen:  ihlpwrighti  and  boilennakera^  iolnen  and 
cabineimaken  i  boilermaken  and  engineeta :  engineera  and  plu  mben ; 
engineer!  and  btaaaliniahera.  Some  d  thae  matten  are  now  dealt 
with  ty  joint  iiade  boardi  (tee  AaaiTiaTioN  ihd  CoNCtLiitirOTi). 
Among  tbe  more  itninnant  ditputea  In  Ihe  iron  trade  are  id  be 
mentioned  a  itrike  and  kck^ul  of  J0,000  ironwoiken  in  Siaflord- 
■hire  in  18$;,  in  which  Ihe  men  were  beaten  after  a  costly  aloppage 
of  18  weeki;an  unioccenful  Brit    "'  ""'       '"  "■■*-"-- 

brough  for  18  vecka  in  1866;  at 


103  I 

tor  4*<da  ID  1883  ualnit  a  reduction 
ig  and  deiuuctbn  of  plant. 
jdley  diitrict  engaged  in  videapread  dia- 

Cei  in  I&40,  1881  and  1887.    The  atrike  of  i^  uainat  a  re- 
dan of  waflH  voa  uniuccei^uL    Thoae  of  1881  and  1887  were 
lor  adynce  of  wagea;  the  foram  waa  wholly,  the  liner  partially 

atmck  in  1910  for  an  inaaae  of  wagea- 
0<br  TVnikt^-Among  othci  notewonhy  diipulea   an  to  be 

of  1^,000  penona  la  the  LeicatB  boseiy 

rikeof  luoo  or  more  tailon  io  London  la 
.J _..--il. -> L..._  <— iBEKveralmomha. 

,  ._ iMidlandiln  i8]6 

hiimg,  leading  to  a  sentral  lock-out 
fka,  wbich  en3ed  in  tbe  defeat  of  Ibe 

4-  A  aetiea  of  diipirtea  ainong  agricultuTal  labourera  In  1871-1874 
for  iDcreaaa  of  waiea  and  otb^  Improvememi  In  the  conditiona  of 
employment,  in  which  the  men  were  moilly  auccttiful.  Theie 
diipulea,  which  are  aljnaai  the  onl^  widespread  duputea  recorded 
in  agriculture,  evoked  much  public  intereit. 

J.  In  1889  there  waa  a  prolonged  Kiike  of  dock  and  waternde 
laboureri  in  London  for  a  riae  in  wagea  aAd  other  alieraiioni  in 


te  among  tbe  pottery  worlEmca  1 
lenni  of  yiaily  hiimg,  leading 


and  froB  the  genenl  poUic    It  benn  on  the  13th  of 
a  aaull  kxxl  dfipute  at  the  Weat  lodb  Docka  about  the -- ._ 
for  ifiachuihig  a  certain  caige.  but  Bread  rapidly  among  all 
jj„i...u i-.i. '- '-ok  Iho  opportunity  oTdemi 


of  dock  laboureit  in  the ' 


,.-..,  —  ..-.-^Jopportuiiityardemaiiding 

of  pa^  for  time  w6i*  fmrn  5d.  to  M_  tbe 
uniiiaLi  and  piece-work,  and  the  remedy  of  other 
Thn'  were  ji^ned  by  the  efevedorea  and  ^htcnnen. 
It  "  in  ■ympalhy,"  ihojgh  Ihe  latter  da**  "'  "»*"  ■""" 
I  eel  of  demands  of  their  own.  Employm 
fine,  and  the  public  eympathetic,  and  i 
I  than  i&ooo  men  wen  idle.    For  the  n 

ected  with  trade  unlona  which  could  fit. 

iiHihe  month  that  Ibg  atiike  laited  the  public  at  home 
aubacribed  nearly  £50,000  is  aopport  of  tbe  atriken. 
over  {30,000  came  fnim  Awtnlia,  where  from  the  19th 


waabriA, 
fewd^ 


,  . .    Early  in  September  mi ,  ...  . 

te  aelllements  arith  tbe  itrikEn.  and  the  ablpownc^  attempted  to 
It  pivinite  on  the  dock  companies  10  allow  them  to  employ  labour 
red  within  tbe  docks.   The  apprehcnalona  of  tbe  public  led  to  the 


6.  Tbe  prganiiation  of  labour  at 
iniona  and  the  viipowncra,  id» 


nplmr-l 


3  formed  an  orizaBixation  called  the 
and  aucceiifuDy  eatabliihed  their 
n  CModtion  to  tbe  unions  or  aeanen 
The  lait  (f  thae  dlnutca  on  a  lug* 


of  labouren.  The  lut  <£  ihae  disputca  on  a  luxe 
scaie  occoireo  ai  Hull  in  1803,  and  ended  In  Iha  debt  of  tbe  dock 
labourers  alter  ■  atoppage  allecting  11 ,000  men  for  6  mka. 
7.  In  1893  a  general  stoppage  cf  46,000  boot  and  ahoe  opentivea 

arBatenninaIcd,at1eraitopp«veof  6  weekitby  aaettlement  dlected 
through  tbe  board  of  trade.   The  iasuca  of  thii  dispute  were  of 
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interest  u  involvinff  the  scope  and  limits  of  the  functions  of  trade 
union  action  and  oi  arbitration  in  relation  to  the  management  of 
business.  The  terms  of  settlement,  which  were  of  an  daborate 
character,  are  still  in  operation. 

8.  Two  prolonged  disputes  at  Lord  Pbnrhyn's  ^te  quarries 
in  North  Wales  in  1896  and  1900  attracted  public  notice  from  the 
obstinacy  with  which  the  contests  were  conducted  on  both  sides. 
About  3500  work-people  were  affected,  and  the  questions  at  issue 
were  the  recognition  of  the  men's  combination  and  the  remedy  of 
a  number  of  alleged  grievances,  including  the  abolition  of  the  con- 
tract system.  After  48  weeks'  stoppage,  during  whkh  the  board 
ol  trade  vainly  tried  to  mediate,  the  first  dispute  was  ended  by  a 
comproim'se;  out  in  1900  another  struggle  began  which  was  pei^ 
sisted  in  by  many  of  the  men  until  November  1903,  but  without 
success. 

Foreign  Countries, 

Bdow  is  ^ven  a  brief  account  of  the  most  recent  strike 
statistics  in  the  principal  countries  other  than  the  United 
Kingdom,  except  those  of  the  United  States,  which  are  d^lt 
with  in  a  separate  section. 

Prance. — Detailed  statistics  of  strikes  and  lock-outs  in  France 
have  been  published  annually  since  1890  by  the  French  office 
du  travail.    The  following  are  the  figures  for  1900-2906: — 


Year. 


1900 
1901 
1902 

J903 
1904 

1905 
1906 


Mean  of 
7yrB. 


Number  of 
Disputes. 


903 
523 
512 

1,028 

835 

1.314 


8l3 


Number  of  Work- 
people directly 
affected. 


33^,769 

111.414 
312,704 

123.957 
371.267 
178,253 
439.280 


333,806 


Aggregate 

Duration  in 

Working  Daya 


3,761,337 
l,863,o<» 
4,675,081 
3,443.219 
3.936,774 
a,785.l67 
9,445.420 


4,139,848 


The  figures  from  1902  are  sammarieed  betow.*— 


Year. 


1901 
1903 

1903 
1904 

1905 
1906 

1907 


Number  of  Diqnites 
tcrmifuting  in  the  year. 


X091 
I106 

1444 
1990 
2657 
5626 
3512 


Number  of  Wofk-peope 

directly  and  indirectl} 

affected. 


68.191 
70,696 

135.522 

145.480 

542.564 

37^.415 
386bOi6 


The  principal  groups  of  industries  affected  by  disputes  were 
in  X900  and  1901  the  transport,  involving  47,125  and  36,636 
work-people  respectively;  in  1902  the  mining  and  quarrying,  in- 
volving 119,181  work-people;  in  1903  the  textile  manufacturing 


In  190S,  233,435  work-people  employed  in  the  mining  anl 
smelting  group  were  involved  in  disputes,  and  in  1906  and  1907 
zo3,888  and  90,890  work-people  employed  in  the  building  group 
of  trades  were  so  involved. 

In  the  German  statistics  diq>utes  are  ooonted  more  th^n 
once  if  due  to  more  than  one  separate  cause.  Of  the  total 
number  of  disputes  tabulated  in  this  way  during  the  period 
X90X-X907,  56%  were  on  questions  of  wages,  X5%  on  qucstiocs 
of  hours,  xo%  on  questions  of  the  employment  ol  paztkuiai 
classes  of  persons  and  the  balance  <m  questions  of  wocking 
rules  and  other  causes. 

Dtiring  the  same  period  20%  <rf  the  diq>utes  verc  settled 
in  favour  of  the  work-pe(^le,  45%  in  favour  of  the  employers, 
uid  35%  were  compromised. 

Bdgium. — ^The  following  figures  are  based  on  repoits  pub- 
lished by  the  Belgian  labour  department. 

The  table  given  below  shows  the  ntmibcr  of  strikes  azxi  the 
number  of  work-pe<^e  directly  affected  by  strikes  in  each 
of  the  years  1901  to  1907. 

The  mining  industry  and  the  tranqxvt  trades  acooonted  for 
20,813  and  15,063  of  the  work-people  affected  in  1901,  and 
the  mining  industry  and  the  textile  industry  acooanted  for 
S9,x68  and  7975  of  the  work-people  in  X905.  In  r9o6  the 
mining  industry  accounted  for  12,189  of  the  work-people  affected, 
axid  in  1907  the  transport  trades  accounted  for  xo,66o,  the  minisg 


1901. 

X902. 

1903- 

1904. 

1905. 

1906k 

1907- 

Number  of  strikes 

Number  of  work-people  directly  affected  by  strikes    . 

"7 
43.814 

73 
10,477 

7.649 

81 
12.375 

133 

75.672 

330 
36.858 

227 
46,908 

industry,  involving  76,376  work-people;  in  X904  the  textile 
manufacturing  industry,  involving  76,293  work-people;  the 
transport,  involving  69,393  work-people,  and  the  agricultural, 
forestry  and  fishing  group,  involving  52,333  work-people;  in 
X905  the  building  and  metal  trade  groups  of  industries,  involving 
about  33,000  work-people  in  each;  and  in  1906  the  building, 
metal  and  mining  quarrying  groups  of  industries,  involving 
about  90,000  work-people  in  each. 

In  the  French  statistics  of  causes  of  disputes  a  dispute  due 
to  several  causes  is  entered  as  many  times  as  there  are  causes, 
not  merely  under  its  principal  cause,  as  in  the  United  Kingdom 
statistics.  It  would  be  possible  to  summarize  the  relative 
prevalence  of  different  groups  of  causes  of  trade  disputes  by  the 
numbers  involved,  but  it  is  sufficient  to  say  that  the.  results 
during  the  period  1900  to  1906  were  as  follows:  12%  in  favour 
of  the  work-people,  25%  in  favour  of  the  employers,  and  63% 
compromised.  A  general  strike  of  railway  employees  all  over 
France  in  1910  threatened  to  spread  to  other  industries  and 
caused  an  acute  political  crisis,  but  the  energetic  measures  taken 
by  M.  Briand's  government,  especially  the  issue  of  mobilization 
orders  to  all  the  reservists  on  the  affected  lines,  brought  about 
its  collapse  in  little  more  than  a  week. 

Germany. — Before  1899  there  were  no  official  statbtics  of 
strikes  and  lock-outs  throughout  the  German  Empire,  but 
certain  figures  were  collected  and  published  by  the  committee 
of  the  "  Gcwerkschaften,"  or  Social  Democratic  trade  unions, 
in  their  Cones pondenzblatt.  Tb^st  figures,  however,  were 
admittedly  incomplete.  From  1899,  however,  statistics  have 
been  published  by  the  German  imperial  statistical  office  for 
strikes  and  lock-OHts  other  than  in  agriculture. 


industry  for  9626  and  the  textile  industry  for  7961  of  the  work- 
people affected.  The  causes  of  the  strikes  during  the  period 
were  mainly  questions  of  wages,  neariy  80%  of  the  woek-people 
being  involved  on  this  account,  and  the  results  were  mainly  in 
favour  of  the  employers,  vis.  71%.  Of  the  total  number  of 
work-people  affected  by  strikes  in  the  period  X90x-'i905  6S!; 
returned  to  work  on  employers'  terms  without  negotiatioo. 
From  1906  particulars  are  given  of  lock-outs  and  of  the  number 
of  work-people  indirectly  affected  by  strikes. 

In  1906  five  lock-outs  were  recorded,  all  in  the  textile  industry, 
affecting  23,62 x  work-people,  and  in  1907  four  lock-oats  wrre 
recorded  affecting  16,274  work-pe<^Ie  (one  of  these  kx^-outs 
affecting  x 6,000  work-people  employed  in  the  transport  trade). 

The  number  of  work-people  indirectly  affected  by  strikes  was 
11,468  in  1906  and  19,248  in  1907. 

Stpeden. — ^The  Swedish  labour  department  has  published 
statistics  of  strikes  since  X903.  There  were  in  1903  142  dis- 
putes directly  'affecting  22,568  work-people,  in  1904  21$ 
disputes  directly  affecting  xx,485  work-people,  in  1905 
X75  disputes  directly  affecting  32468  woric-people,  in  1906 
277  disputes  directly  affecting  x8,6x2  work-peofJe,  and  in 
X907  298  disputes  directly  affecting  21,722  woA-ptofAt.  Of 
the  XX07  disputes  recorded  in  the  five  years  69X  were  caused 
by  questions  of  wages.  Of  the  1x07  dtqNites  362  ended  in 
favour  of  the  work-people,  272  in  favour  of  the  employers,  and 
395  in  a  compromise.  In  1909  there  was  a  great  national  strike 
involving  almost  every  iiulustry,  and  lasting  some  six  months. 

Denmark. — The  statistics  of  disputes  in  Denmark  arc  pub- 
lished by  the  Danish  statistical  bureau.  During  the  period 
1900  to  1906  the  number  of  disputes  varied  from  57  in  1901 
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to  89  in  1906.  and  the  number  of  work-people  directly  affected, 
from  7606  (involved  in  68  disputes)  in  1900  to  1x48  (involved 
in  43  disputes)  in  1903.  The  number  of  work-people  shown  is 
the  maximum  number  affected  at  any  one  time,  but  the  number 
involved  is  not  obtained  for  all  disputes.  Of  the  total  number 
of  disputes  which  took  place  during  the  seven  years'  period 
1900-1906,  viz.  518,  53%  were  caused  by  questions  of  wages, 
3%  by  hours  of  labour,  7%  by  working  arrangements,  rules,  &c., 
6%  by  questions  of  txade  unionism,  and  31%  by  other  causes 
or  causes  unknown. 

Holland. — Statistics  of  disputes  in  Holland  arc  published 
by  the  central  statistical  bureau.  During  the  three  years 
1904,  X905  and  1906  the  number  of  disputes  recorded  were 
X02,  132  and  x8i  respectively,  and  the  number  of  work-people 
directly  affected  ix,i86,  7364  and  18,858  respectively,  but  the 
number  of  work-people  affected  was  not  ascertained  in  every 
dispute.  The  causes  of  disputes  are  measured  by  the  number 
of  days  lost  by  the  work-people  directly  affected  (though  these 
particulan  were  not  obtained  for  all  disputes),  and  the  days 
lost  by  disputes  which  had  more  than  one  cause  are  included 
under  each  cause  or  object.  In  X904  35%,  in  1905  53%  and 
in  X906  51  %  of  the  time  lost  was  causied  by  questions  of  wages. 
The  results  of  disputes  in  the  three  yeaxs  are  shown  in  the 
following  table:—; 


Result. 

Number  of  Disputes.             { 

X904. 

1905. 

1906. 

In  favour  of  work-people  .     . 
I  n  favour  of  employers 

Compromised 

I ndeterminate  or  unknown 

24 
43 
31 

.4 

25 

49 
55 

3 

7 

Total 

103 

13a 

173 

The  figure  for  X906  does  not  include  8  "  sympathetic  "  disputes 
which  came  to  an  end  when  the  original  dispute  terminated  in 
connexion  with  which  they  occurred. 

Austria. — Particulars  of  strikes  and  lodc-outs  are  published 
by  the  Austrian  labour  department. 

The  following  table  shows  the  numbcf  of  strikes,  the  xiumber 
of  strikers  and  non-strikers  affected,  the  number  of  working 
days  lost  by  strikers,  and  the  number  of  lock-outs  and  work- 
people involved  in  each  of  the  seven  years  X90b  to  X906. 


of  workiiig  days  lost  during  the  same  four  years  were  378,956, 
384,140, 489.77s  And  6x3,986  respectively.  Of  the  total  number 
of  disputes  in  the  seven  years  (859),  308  occurred  in  the  btiilding 
trades,  139  in  the  metal  trades,  79  in  the  clothing  trades,  63  in 
the  mining  industry,  60  in  the  transport  txades  and  48  in  the  food 
and  tobacco  preparation  industry.  Of  the  740  disputes  occur- 
ring in  the  same  period  for  which  a  cause  could  be  tabulated, 
348  were  for  an  increase  in  wages,  94  against  the  employment 
of  particular  persons,  64  were  for  both  an  increase  in  wages 
and  a  decrease  in  hours  of  labour,  and  45  against  a  reduction 
in  wages;  and  of  the  841  disputes  for  which  the  result  could 
be  tabulated,  393  were  in  favoxur  of  the  employers,  350  were  in 
favoin  of  the  work-people,  300  were  settled  by  compromise, 
and  the  balance  (98)  were  indefinite  in  their  settlement.  Four 
of  the  Canadian  provinces,  Ontario,  Nova  Scotia,  British 
Columbia  and  (^ebec,  and  the  Dominion  government  have 
eruicted  laws  with  a  view  to  the  peaceful  settlement  of  industrial 
disputes.  Under  the  Industrial  Disputes  Investigation  Act 
of  X907  strikes  and  lock-outs  are  unlawful  in  industries  termed 
public  utilities  prior  to  or  during  a  reference  of  such  di^nite 
to  a  board  of  conciliation,  a  provision  which  is  enforced  by 
heavy  penalties.  Thirty  days'  notice  of  intended  changes  in 
wages  or  hours  have  to  be  given  under  the  act. 

Ausb^alia  and  New  Zealand. — Four  of  the  Australian  states 
(Victoria,  New  South  Wales,  South  Australia  and  Western 
Australia)  and  the  Commonwealth  as  a  whole  have  enacted 
laws  with  a  view  to  the  peaceable  settlement  of  disputes  between 
employers  and  work-people,  but  the  laws  of  Victoria  and 
South  Australia  are  inoperative  though  tiiuepealed.  These  two 
states  and  (^eensland  have,  however,  established  wages  boards 
which  tend  to  prevent  disputes  on  the  question  most  frequently 
the  cause  of  strikes  or  lock-outs.  The  original  inspiration  of  the 
conciliation  and  arbitration  laws  arose  from  the  great  strikes 
of  1890  to  X893,  which  turned  to  a  great  extent  on  the 
attempt  of  labour  unions  to  secure  a  monopoly  of  emplojrment. 
They  all  ended  in  the  defeat  of  the  work-people  and  in  a  great 
weakening  of  trade  unionism  in  the  colony. 

In  New  2^caland  a  law  has  also  been  In  force  since  1894  for 
the  encouragement  of  the  formation  of  industrial  unions  and 
associations,  arul  to  facilitate  the.  settlement  of . industrial 
disputes.  Strikes  and  lock-outi  are  now  illegal  in  New 
Zealand. 


190a 


1901. 


1903. 


1903. 


1904. 


X905. 


190& 


Number  of  strikes 

Number  of  work-people  taldng  part  in  strikes    .     . 

Number  of  non-strikers  affected 

Number  of  working  days  lost  by  strikers      .    -.     . 

Number  of  lock-outs    .  ' 

Number  of  work-people  directly  involved   tn  lock- 
outs  ' 


303 
105,128 

-7.737 

3483.963 
10 

4»036 


270 

24,870 

2,846 

157.74* 

5 

302 


264 

37.47" 

6.354 

284.046 

8 
I.OSO 


324 

46,315 

5.245 

590,567 

8 

1.334 


414 
64,227 

9.301 

606^629 

6 

23,74a 


686 

99.591 

11,340 

i,X5i.3ro 

17 
xx,X97 


x,o83 

X  53.688 

13.098 

2.191.815 

50 

67,872 


In  the  tabulation  of  causes  or  objects  of  disputes  the  work- 
people are  entered  as  many  times  as  there  are  causes.  During 
the  period  1900  to  X906  questions  of  wages  were  the  pre- 
dominating cause  of  dispute. 

Twenty-five  %  of  the  work-people  were  involved  in  disputes 
during  1900  to  X906  which  resulted  in  favour  of  the  employers, 
13%  in  disputes  which  resulted  in  favour  of  the  work-people, 
and  63%  in  disputes  which  were  compromised. 

The  British  Colonies. 

Canada. — Statistics  of  disputes  are  published  by  the  depart- 
ment of  labour.  During  the  seven  years  X90X  to  1907  the  total 
number  of  disputes  recorded  was  859,  the  number  each  year 
being  as  follows: — 


I90I. 

1903. 

1903. 

1904. 

1905. 

1906. 

1907. 

104 

123 

160 

103 

87 

138 

144 

In  X904  the  number  of  work-people  involved  was  15,665;  in 
X905,  i6,X37j  in  X906,  26,0x4  and  in  X907,  34,972.    The  number 


AuTHOMTiBS. — ^The  following  are  among  the  more  important 
official  publications  on  strikes  and  lock-outs:  Reports  of  tte  Chief 
Labour  Correspondent  of  the  Board  of  Trade  on  Strikes  and  Lock- 
outs (annually  from  1888) ;  Labour  Gazette  (Board  of  Trade,  monthly 
from  Mfay  r893);  Reports  of  Royal  Commission' on  Labour  (1891- 
1894);  Report  of  the  Royal  Commission  on  Trade  Diq)Utes  and 
Trade  Combinations  (1906);  Third  Abstract  of  Foreign  Labour 
Sutistics  (Board  of  Trade,  1906— Section  on  Trade  Disputes),  and  the 
publication  Of  the  offices  given  as  the  authorities  for*  the  strike 
statistics  of  the  various  foreign  countries  and  cdoniea.  (See  also 
list  of  authorities  on  Tkadb  ukions  and  ARBrraAnoN  and  Con- 
aUATION.)  (X.)    j 

United  Staief. 

The  first  recourse  to  a  strike  in  the  United  States  occurred 

in  1740  or  1 74 1,  when  a  combined  strike- of  journeymen  bakers 

occurred  in  New  York  Gty.    An  information  was  filed  in  1741 

against  the  striken  for  conspiracy  not  to  bake  until  their  wages 

wer«  raised.    On  this  they  were    tried  and  convicted,  but  it 

does  not  appear  that  any  sentence  was  ever  passed.    In  May 

1796  an  association  of  journeymen  shoemakers  in  Philadelphia 

ordered  a  "  turn-out  "  or  strike  to  secure  an  increase  of  wages, 

and  again  in  1798,  for  the  tame  purpose,  both  strikes  being 
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successful.  In  z  799  the  shoemakers  of  Philadelphia  struck 
against  a  reduction  of  wages,  the  strike  lasting  about  ten  weeks, 
and  being  only  partially  successful  These  four  are  the  only 
strikes  to  which  any  reference  can  be  found  that  occurred  in  Uie 
United  States  prior  to  the  19th  century.  The  conditions  of 
industry  generally  during  the  colonial  days  was  not  conducive 
to  strikes.  The  factory  system  had  not  taken  deep  root,  masters 
and  men  worked  together,  and  so  there  was  no  opportunity 
lor  concerted  action. 

The  first  notable  American  strike  occurred  in  November 
1803,  in  the  city  of  New  York,  and  is  conmionly  known  as  the 
Abteftto  "  saUors'  Strike."  The  sailors  in  New  York  had 
Baifr  been   receiving  $10  per  month.    They  demanded 

^^''**'*  an  increase  to  $14.  In  carrying  out  their  purpose 
they  formed  in  a  body,  marched  through  the  dty,  and 
compelled  other  seamen  who  were  employed  at  the  old 
rates  to  leave  their  ships  and  join  the  strike.  The  strikers 
were  pursued  and  dispersed  by  the  constables,  who  arrested 
their  leader  and  lodged  him  in  gaol,  the  strike  thus  terminating 
unsuccessfully.  In  2805  the  Journeymen  Shoemakers*  Associa- 
tion of  Philadelphia  again  turned  out  for  an  increase  of  wages. 
The  demands  ranged  from  25  to  75  cents  per  pair  increase. 
This. strike  lasted  six  or  seven  weeks  and  was  unsuccessful. 
The  strikers  were  tried  for  conspiracy,  the  result  of  the  trial 
being  published  in  a  pamphlet  which  appeared  in  1806.  An 
account  of  this  trial  may  be  found  in  the  United  States  Supreme 
Court  library.  In  November  1809  a  strike  among  the  cord- 
wainers  occurred  in  the  dty  of  New  York.  The  proprietors 
quietly  took  their  work  to  other  shops,  and  by  this  stratagem 
defeated  the  strikers;  but  the  action  being  discovered,  a  general 
turn-out  was  ordered  by  the  Journeymen  Cordwainers'  Asso- 
dation  against  all  the  master  workmen  of  the  dty,  nearly  aoo 
men  being  engaged  in  the  strike.  At  that  time  a  stoppage  of 
work  in  one  shop  by  the  journeymen  was  caUed  a'  "strike "; 
a  genen^  stoppage  in  all  shops  in  a  trade  was  known  as  a , 
"general  turn-out."  A  member  of  a  joumesrmen's  assoda- 
tion  who  did  not  keep  his  obligations  to  the  organization  was 
denominated  a  "  scab.'* 

In  1815  some. of  the  journeymen  cordw^ers  of  Pittsburg, 
Pennsylvania,  were  tried  for  conspiracy  on  account  of  their  con- 
nexion with  a  strike,  and  were  convicted,  la  18x7  a  peculiar 
labour  difficulty  occurred  at  Medford,  Massachusetts.. Thacher 
Magoun,  a  ship-builder  of  that  town,  determined  to  abolish 
the  grog  privilege  customary  at  that  time.  Mr  Magoun  gave 
notice  to  his  people  that  .no  liquor  should  be  used  in  his  ship- 
yard, and  the  words  "No  rum  I"  "  No  rum!"  were  written  on 
the  dapboards  of  the  workshop  and  on  the  timbers  in  the  yard. 
Some  of  Mr  Magoun's  men  refuted  to  work;  but  they  finally 
surrendered,  and  a. ship  was  built  without  the  use  of  liquor  in 
any  form. 

The  period  from  1821  to  1834  witnessed  several  strikes, 
but  rarely  more  than  one  or  two  in  each  year.  These  strikes 
occurred  among  the  compositors,  hatters,  ship  carpenters  and 
caulkers,  journeymen  tailors,  labourers  on  the  Chesapeake  8c  Ohio 
Canal,  the  building  trades,  factory  workers,  dioemakers  and 
others.  One  of  the  most  notable  of  these,  for  its  influence 
upon  succeeding  kbour  movements,  occurred  in  1834,  in  the 
dty  of  Lynn,  Massachusetts.  During  the  latter  part  of  the  pre- 
ceding year  the  female  shoebinders  of  that  town  began  to  agitate 
the  question  of  an  increase  of  wages.  The  women  enga^  in 
this  work  usually  took  the  materials  to  their  homes.  The 
manufacturers  .were  unwilling  to  increase  the  prices  paid,  so  a 
meeting  for  consultation  was  hdd  by  more  than  one  thousand 
binders.  ■  This  was  on  the  xst  of  January  1834.  The  binders 
resolved  to  take  out  no  more  work  unless  the  increase  was  granted. 
The  employers,  however,  steadily  refused  to,  accede  .to  the 
demands,  as  they  found  no  difficulty  in  having' their  woric  done 
in  ndghbouring  towns  at  their  own  prices.  The  strike,  after 
three  or  four  weeks,  came  to  an  unsuccessful  termination.  In 
February  of  the  same  year  a  disturbance  of  short  duration 
occurred  at  Lowell,  Mass.,  among  the  female  factory  operatives. 
Their  strike  was  to  prevent  a  reduction  of  wages.    During  the 


year  1835  there  was  a  large  number  of  strikes  thzoqgboat  the 
country,  instigated  by  both  men  and  women.  The  number 
of  strikes  by  dissatisfied  employees  had  at  this  time  becxxne  as 
numerous  as  to  call  forth  protests  from  the  poblic  pccas,  the 
jYew  York  Daily  Advertiser  of  the  6th  of  June  1835  dedaztag 
that  "strikes  are  all  the  fashion,"  and  sogsestisg  that  it 
was  "  an  exteHent  time  for  jthe  joumeymen  to  cone  fron  the 
country  to  the  dty." 

The  United  States  government,  through  the  ceosns  ofioe 
and  the  department  (now  bureau)  of  labour,  has  invcttigftted 
the  question  of  strikes,  the  result  being  a  faizly 
continuous  record  from  x88o  to  the  31st  of  December 
Z90S  indusive.  In  z88o,  according  to  the  tenth 
census,  there  were  6x0  strikes,  but  the  number  of  fsriWiA- 
ments  involved  in  them  was  not  reported;  the  Rcoid  mnt 
therefore  commence  with  x88x,  and  since  then  the  facts  have 
been  continuously  and  uniformly  reported  by  the  department 
(now  bureau)  of  .labour.  This  record,  so  far  as  anmbcaiic 
concerned,  is  shown  in  the  following  table: — 


Y«r. 

Suftca.                       1 

La±. 

mSM. 

NaBbcrel 

btdilbh. 

tbrovaoHt 

fthMWh 

CbcMmec^ 

■tilkn. 

■MDtt 
»       ■■    ■  « 
UlWIfCU. 

flfemri^r- 

mSl 

"'ST 

Z88l 

471 

2,928 

I29,52X 

154.671 

9 

655 

1882 

1^ 

2.105 

42 

4.131 

'ff^ 

2.759 

2^67 

149.763 

"7 

20J12 

X884 

t& 

147,054 

354 

X8,12I 

Z885 

2.284 

242,705 

183 

15.424 

1886 

I»433 

'2^ 

508.044 

.1509 

lox,96o 

X887 

1.436 

379,676 

laSi 

«,630 

1888 

906 

3.506 

147.704 

x8o 

15.176 

1889 

1.075 

3.786 

249.559 

132 

10.731 

1890 

1.833 

%fr% 

351.944 

^. 

21.555 

1891 

1.717 

298,939 

31.0x4 

1892 

1.298 

S.540 

2o6,67X 

7»6 

32wOl4 

X893 
1894 

1.305 
1.349 

m. 

265,914 
660.425 

r. 

21.842 

29.619 

:i^ 

1,026 

6,973 

392.403 

370 

M-7&5 

5,462 
8.A92 
3.809 

241.170 

5« 

7.668 

'^ 

1,078 

408,39X 

171 

7.763 

1,056 

249.002 

164 

14.217 

1899 

1.797 

ix.3«7 

417,072 

323 

14317 

1900 

1.779 

9.248 

505.066 

2381. 

62,653 

Z901 

2.924 

JO.908 

543.386 

451 

»M57 

1902 

3.162 

14,248 

659.792 

'^ 

JI.715 

1903 

3.494 

20.248 

656,055 

131.779 

1904 

.8,307 

10.203 

5'7.2ix 

23x6 

to;74« 

1905 

'•<*77 

8,292 

321,686 

I2S5 

Total 

36.757 

181407 

8.703,824 

18.547 

toS6io 

Sidiistics  of  Strikes.—Oit  of  the  total  of  161,407  estaUah- 
ments  at  which  strikes  took  {Jace  during  the  peiiod  named, 
69,899  were  In  huilding  trades,  17^25  in  coal  and  coke,  7381  a 
tobacco,  20,914  in  clothing,  4450  in  stone-quanying  and  cnttiag, 
X555  in  boots  and  shoes,  X55X  in  fumitare,  X476  in  hxkk-otakiag, 
2999  in  printing  and  pubUahing,  tod  1086  in  ooopezafle.  These 
ten  industries  supplied  I28,33(,  or-70*74%  of  the  wbokt  nnmber 
of  establishments  in  which  strikes  occurred  duzxng  the  twenty- 
five  years.  In  the  lock-outs  occurring  during  the  tame  te» 
five  industries  bore  a  very  large  proportion  €i  the  bardea, 
involving  X3,7x6,  or  73-95%  of  the  whole  .number  of  estahlisk- 
ments,  .which  was  18,547.  The  industries  affected  were: 
building  trades,  io,x42;  clothing,  1943;  stone-qunxrying  aad 
cutting,  90X;  boots  and  shoes,  337;  tobacco  393.  The  wkdt 
numb^  of  persons  thrown  out  of.  emplojrment  by  strikes  «s 
8,703,824,  of  wh6m  90 ,57  %  were  males  and  9*43^%  ^i«re  females; 
and  this  total  number  thrown  out  of  employment  by  kxk«aat5 
during  the  same  period  was  825,6x0,  of  whom  64*18%  ^■'^e 
males  and  x5-82%  were- females.  About  70%  ol  the  whde 
nuiAber  of  strikes  were  ordexed  by  labour  Mganizations;  and  d 
the  number  so  ordered  (25.353)  49'48%  succeeded,  X5-S7S 
succeeded  partly,  and  34*65%  failed.  Of  the  whole  nssha 
of  strikes,  47-94%  succeeded,  15-28%  succeeded  -paitiy  aa^ 
36-78%  failed.  Of  the  lock-outs,  SO-79%  succeeded,  xo-::*. 
succeeded  partly  and  32-09%  failed.  .Ibe  avcxacc  dnxaMB 
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produced  nearly  one-half  of  aU  lock-c 
hall  ol  all  establishmenli  involved  in  lock-outs.  The  Unile< 
States  govemmeat's  account  of  louei  from  ttriket  is  Tor  tl^i 
period  FtDRi  January  i«8i  lo  ibe  jitl  of  December  1900,  the  £vi 
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person  involved.  The  assistance  pven  to  sttikera  by  labour 
organifations  during  the  period  was  ^16,174,793^  to  those 
involved  in  lock-outs,  (3,451,461,  or  a  total  of  (19,616,1(4. 
This  sum  represents  but  6-40%  of  the  total  wage-loss  incurred 
in  strike)  and  lock-outs,  and  is  probably  too  low.     Much  assisl- 

of  which  cannot  be  readily  ascertained.  Tbe  toUl  loss  lo  the 
establishments  or  hims  involved  in  strikes  and  lock-outs  during 
this  period  was  ti4i.05<)i^o4. 
The  states  of  lUinois,  M 
Pennsylvania,  being  the  leadi 

experienced  the  largest  numoer  01  struces.  tJUt  ot  117,309 
establishments  having  strikes  during  the  period  naacd.  87,878, 
ot  74-78%  of  the  whole,  were  in  these  five  sUIes;  and  out  of 
MJ3  establishments  having  lock-ouls,  S414.  or  8481%  were 
in  these  itates.     In  ipco  these  slates  contiJDcd  4501%  of  all 

employed  5:1;%  at  the  entire  capital  invested  Id  mecbanical 
industrio. 

A  significant  feature  of  the  report  for  the  Iwenty-five  year 
period  rrlates  to  efforts  to  settle  strikes,  during  I  he  years  1901 
10  1905  inclusive,  a  feature  which  had  not  been  embodied 
brforc.     The  results  are  shown  in  the  following  tables 
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affiliated  with  them  mod  refuted  to  fire  upon  them.  United  Sutes 
troops  were  ordered  from  Eastern  eamsons,  and  they  disperKd 
the  mobs.  In  Cincinnati,  Toledo  ana  St  Louis  mobs  of  roushs  and 
tramps  collected,  and  succeeded  in  closing  most  of  the  shops, 
factories  and  roUing^-mills  in  those  cities.  There  were  also  for- 
midable demonstrations  in  Chicago,  as  well  as  in  Syracuse, 
BuffaJo,  West  Albany  and  Hornell,  New  York,  where  mobs  were 
dispersed  by  the  state  militia  without  violence  or  destruction  of 
property. 

The  Pennsylvania  Railroad  also  had  a  memorable  strike,  accom- 
panied by  riots  and  much  violence  and  destruction  of  property, 
during  the  same  ;^ear,  the  strike  being  ordered  on  account  of  a 
general  reduction  in  wages  and  some  other  causes  which  came  in  to 
create  the  difficulty.  The  complete  storv  of  this  strike  is  too  long 
to  relate  here,  but  from  the  beginning  the  strikers  had  the  active 
sympathy  of  a  large  proportion  of  the  people  of  Pittsburg,  where 
the  chief  movements  occurred.  The  actual  loss  to  the  Pennsylvania 
Company,  not  including  freight,  has  been  estimated  at  $2,000,000, 
while  the  loss  of  property  analog  of  business  at  Pittsburg  amounted 
to  $5,000,000.  Qaims  were  presented  before  the  courts  in  Alle> 
ghcny  countv  to  the  amount  of  over  $3,500,000,  while  the  actual 
amount  paid  by  compromise  and  judgments  was  .over  $a,75o,ooa 
Both  the  foregoing  strikes  were  unsuccessful. 

The  next  great  strike  was  that  of  the  telegraphists,  which  occurred 
in  the  year  1883.  This  strike  was  inaugurated  to  secure  the  abolition 
of  Sunday  work  without  extra  pay,  the  reduction  of  day-turns  to 
eight  hours,. and  the  equalization  of  pay  between  the  sexes  for  the 
same  Idnd  of  work.  Universal  increase  of  wages  was  also  demanded. 
The  strike  commenced  on  the  lOth  of  Tuly  and  ended  on  the  i^rd 
of  August  1883,  although  it  was  declared  off  on  the  17th  of  the  Utter 
month.  It  was  unsuccessful,  the  em(>loyees  losing  $250,000  and 
expending  $62,000  in  assistance  to  destitute  fellow  operators.  The 
employers  lost  nearly  $1,000,000. 

Another  historic  strike,  only  partially  successful,  was  that  on  the 
South- Western  or  Gould  system  of  railways  in  the  years  1885- 1886, 
but  the  most  prominent  labour  controversies  in  the  19th  century 
were  those  at  Homestead,  Pa.,  in  July  1892,  and  at  Chicago  in  1894, 
concerning  which  a  more  detailed  account  is  given  below.    Other 

great  labour  convulsions  have  occurred  which  lielp  to  identify  the 
ecade  beginning  1890  with  the  great  strike  era  of  the  centuiy. 
Among  them  may  be  named  the  Lehigh  Valley  railroad  strike 
in  December  1893,  the  American  Railway  Union  stijke  on  the  Great 
Northern  railway  in  April  1894;  the  great  coal  strike,  which 
occurred  in  the  same  month :  the  difficulties  at  Lattimer,  Pa. ;  and 
those  in  the  Coeur  d'Alene  district  of  Idaho. 

In  July  i8q2  there  occurred  a  most  serious  affair  between  the 
Ounegie  Steel  Company  and  its  employees  at  what  is  known  as  the 
..  ^  Homestead  Works,  near  Pittsburg,  jgjowing  out  of  a 

^!m!^Z^  disagreement  in  the  previous  month  m  regard  to  wages. 
^7  The  parties  were  unable  to  come  to  an  agreement,  and 

^^  the  company  closed  its  works  on  the  30tli  of  June 

and  discharged  its  men.  Only  a  small  portion  of  the  men  were 
affected  by  the  proposed  adjustment  of  wages.  The  larger  portion 
of  them,  who  were  merobera  of  the  Amalgamated  Association  of 
Iron  and  Steel  Workers,  were  not  affected  at  all,  nor  was  the  large 
force  of  employees,  some  three  thousand  in  number,  who  were  not 
members  01  that  association.  The  company  refused  to  recognise 
the  association  as  an  organization,  or  to  hold  any  conference  with 
its  representatives.  Upon  the  failure  to  arrive  at  an  adjustment 
of  the  wage  difficulty  the  company  proposed  to  operate  its  works 
by  the  employment  of  non-union  men.  The  men,  who  could  not 
secure  recognition,  refused  to  accept  the  reduced  rates  of  wages, 
and  also  came  to  the  determination  that  they  would  resist  the 
company  in  every  attempt  to  secure  non-union  workers. 

Tne  history  of  the  events  at  Homestead  shows  that  the  lodf^es 
composing  the  Amalgamated  Association  proceeded  to  organize 
what  was  styled  an  "  advisory  committee  "  to  take  charge  of  affairs 
for  the  strikers.  All  employees  of  the  company  were  directed  to 
break  their  contracts  and  to  refuse  to  work  until  the  Amalgamated 
Association  was  recognized  and  its  terms  agreed  ta  The  works 
were  shut  down  two  days  prior  to  the  time  provided  by  the  contract 
under  which  the  men  were  working,  and,  as  allegccf,  because  the 
workmen  had  seen  fit  to  hang  the  president  of  the  company  in  effigy. 
On  the  4th  of  Jul^  the  officers  of  the  company  asked  the  sheriff  of 
the  county  to  appoint  deputies  to  protect  the  works  while  they  carried 
out  their  intention  of  making  repairs.  The  employees,  on  their 
part  organized  themselves  to  defend  the  works  against  what  they 
called  encroachments  or  demands  to  enter;  in  fact,  they  took 
possession  of  the  Homestead  Steel  Works.  When  the  sheriff's  men 
approached,  the  workmen,  who  were  assembled  in  force,  notified 
them  to  leave  the  place,  as  they  did  not  intend  to  create  any  disorder, 
and  would  not  allow  any  damage  to  be  done  to  the  property  of  the 
company.  They  further  offerra  to  act  as  deputies,  an  offer  whkh 
was  declined.  The  advisory  committee,  which  had  been  able  to 
preserve  the  peace  thus  far,  dissolved  on  the  rejection  of  their  offer 
to  serve  as  deputies  and  conservators  of  the  peace,  and  all  of  their 
records  were  destroyed.  The  immediate  cause  of  the  fighting  which 
sub^uently  took  place  at  Homestead  was  the  approach  of  a  body 
of  Pinkerton's  detectives,  who  were  gathered  in  two  barges  on  the 


Ohio  river,  tome  miles  bdov  the  worki.  HVheo  the  Pinkertoas 
arrived  the  workmen  broke  through  the  miU  fence,  eatresichuig  ib^tn- 
selves  behind  the  steel  billets,  amd  made  aO  pceparatHms  to  rcv.;t 
the  approach  of  the  Pinkerton  barges;  and  they  resisted  all  attrrr.pis 
to  land,  the  result  being  a  fierce  battle^  brought  on  by  a  ht^^y 
volley  of  shots  from  the  strikera.  The  Pinkertooa  were  artr^ed 
with  Winchesters,  but  they  were  obliged  to  land  and  asccsd  the 
embankment  single  file,  and  so  were  soon  driven  back  to  the  boat&, 
suffering  severely  from  the  fire  of  the  striken^  Many  efforts  ver? 
made  to  land,  but  the  podtkm  of  the  men  they  wcie  atiackinj. 
behind  their  breastworks  of  steel  rails  and  billets,  was  very  strrag. 
and  from  this  place  of  safe  refuge  the  detectives  were  subjened  to 
a  galling  fire.  This  opening  battle  took  place  on  the  Sth  of  JvN-, 
about  four  o'clock  in  the  morning,  and  was  condnaed  ia  a  des<ii:  ry 
way  during  the  day.  It  was  renewed  the  foUowtng  day.  A  brass 
ten-pound  cannon  nad  been  secured  by  the  strikers,  iaA  piarted 
so  as  to  command  the  barges  moored  at  the  banks  of  the  riv^. 
Another  force  of  one  thousand  men  had  taken  up  a  position  oa  ine 
opposite  side  of  the  river,  where  they  protectea  themselves  aa*l  a 
cannon  which  they  had  obtained  by  a  breastwork  of  Eail*a>  tKs. 
A  little  before  nine  o'clock  a  bombardment  commenced,  the  car.cr-a 
being  turned  on  the  boats,  and  the  firing  was  kept  np  for  le-.^erd 
hours.  The  boats  were  protcct«l  by  heavy  steeJ  ^tes  in^it. 
so  efforts  were  made  to  tire  them.  Hose  waa  procured  and  rl 
sprayed  on  the  decks  and  sides,  and  at  the  same  tune  many  bamr-s 
of  oil  were  emptied  into  the  river  above  the  mooring  puce,  the 

Curpose  being  to  ignite  it  and  then  allow  it  to  float  against  the  I->c«j:& 
Fnoer  these  combined  movements  the  Pinkertons  were  odctd 
to  throw  out  a  fbg  of  truce,  but  it  was  not  reoogniaed  by  the  smbr-v 
The  oflkers  of  the  Amalgamated  Asaodatioo.  however.  htttricrtA, 
and  a  surrender  ot  the  detectives  was  arranged.  It  was  agreed  tb»t 
they  should  be  safely  guarded,  under  condition  that  they  kft  thr<r 
arms  and  ammunition;  and,  having  no  alternative^  they  acrrp'ed 
the  terms.  Seven  had  been  killed  and  twenty  or  thirty  wcandtjd 
On  the  loth  of  July,  after  several  days'  correspondence  with  the 


state  authorities,  the  governor  sent  the  entire  loice  of  the  muttis 
of  the  state  to  Homestead.  On  the  12th  the  troops  anrived,  the  tcvx: 
was  placed  under  martial  law,  and  order  was  restored.  There  had 
been  much  looting,  clubbing  and  stoning,  and  as  the  detection, 
after  surrender,  passed  through  the  streets  they  were  treated  «.di 
great  abuse.   Eleven  workmen  and  spectators  were  killed  in  the  ftehta. 

Congress  made  an  investigation  of  this  strike,  but  no  legisia-He 
action  was  ever  taken.  Some  indkrtments  were  made  and  lat  suits 
ensued.  The  mills  were  gradually  supplied  with  new  people,  t-jt 
the  strike  was  not  declared  off  until  the  20th  of  Noveinber  1992. 
The  Homestead  strike  must  be  considered  as  the  bitterest  bbc-ur 
war  in  the  United  States  prior  to  the  Chicago  strike  in  1894.  it 
was  unsuccessful. 

Probably  the  most  expensive  and  far-reaching  labour  cofltrmxTsy 
which  can  properiy  be  classed  among  the  historic  contn>v«rue»  of 
this  generation  was  the  Chkago  strike  of  June  *ad^-^ 
July  1804.  Beginning  with  a  private  strike  at  the^^ 
works  of  Pullman's  Palace  Car  Company  at  Pullman,  a  *^ 
suburb  of  Chkrago,  it  ended  with  a  practical  insunectioa 
of  the  labour  employed  on  the  principal  railways  radiatirr 
from  Chkrago  and  some  of  their  affiliated  bnes,  paralyang  intemiJ 
commerce,  putting  the  public  to  great  inconvenieace,  dr-a-.  ng 
the  mails,  and  in  general  demoralizing  businesa.  Its  infltxTres 
were  fdt  all  over  the  country,  to  greater  or  leas  extent,  according 
to  the  lines  of  traffic  and  the  courses  of  trade.  Tbt  coni.^ 
was  not  limited  to  the  parties  with  whbm  it  oc^inated,  for  s>  •-« 
there  were  brought  into  it  two  other  factors  or  focoea.  Tt* 
original  strike  grew  out  of  a  demand  of  certain  employees  of  tbe 
Pullman  Company  in  May  1894  for  a  restoration  of  the  wages  p.^id 
during  the  previous  year.  The  company  claimed  that  the  reductroa 
in  the  volume  of  business,  owing  to  businesa  depression,  did  r  t 
warrant  the  payment  of  the  old  wages.  On  account  of  the  incm-^i 
production  01  rolling-stock  to  meet  the  traffic  incident  to  the  V\arl-J  s 
Fair  in  1893,  orders  for  building  can  were  not  easily  obtain^' kv 
a  large  portion  of  the  business  of  the  Pullman  Company  tx.r; 
contract  business  in  the  way  of  building  can  for  railway  coir  pa-  ^ 
generally.  This  state  of  affaira  resulted  in  a  partial  cessatioo  <i 
car-building  everywhere  in  the  country,  the  Pullman  Cotnya-iy 
suffering  with  all  others.  The  demand  oif  the  employees  therrl  re 
was  not  acceded  to,  and  on  the  tith  of  May  1B94  a  strike  u^s 
ordered.  Several  minor  grievances  were  claimed  to  havr  aist^-i 
and  to  have  led  to  the  action  6f  the  strikers,  who  bad  joined  tbe 
American  Railway  Union,  an  association  of  railway  einpkr\tn» 
whkh  had  achieved  a  partial  success  in  a  contest  with  the  C:tci 
Northern  Railway  a  tew  weeks  previous  to  the  Pullman  str^kr. 
The  Railway  Umon  espoused  the  cause  of  the  Pullman  ernpJaxcs 
on  the  ground  that  they  were  membera  thereof.  Thb  utdor.  «25 
said  to  number  about  150.000  members.  It  undertook  to  fc-rv 
the  Pullman  Company  to  accede  to  the  demands  of  its  ctnpb.^T^ 
by  boycotting  Pullman  can;  that  is  to  say.  they  declared  that  tb.^ 
would  not  handle  Pullman  can  on  the  railways  unless  the  Pulir  ^s 
Company  would  accede  to  the  demands  made  upon  it.  Th< 
immediate  antagonist  of  the  Pullman  Company  in  the  extended 
controveray  was  therefore  the  American  Raflway  U 
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,.  la  ill);  of  the  PuUnu  Conpuiy.   Tlw  nu  the  Cner 

roftdi,  ttrtaty-tour  In  uimfacr*  rtdiituf  Irom  Chiago»  and 
wn  mH  n  Dt  the  mmrity  o(  prauctiof  ibc  tnAc  of  h*  Un 
tint  brouEht  about  ita  atn^fie  with  tbe  Mwricu  Rulwly  Udio 
Tboe  rw*  rcfvacntBd  «  combiiicd  capitAl  of  Don  thi 
t>,ooo,aoa,iKi<),  lad  iW  anploytd  mon  tbio  one^niith  of  ■ 
the  nilw*r  cupkiycci  la  the  UnUad  Stain.  Tbae  ttaicc  tn 
[area.  tbadoK,  vac  angacnl  hi  a  battle  lorinpcHnacy.aiiirtlii 
rivaliy  ilooc,  withoul  nfenace  to  the  eoodiiiaiii  ami  dRDoutaae 
aiundiitf  the  ittikc  «  accanpaayiDt  ic  pub*  tUt  ooe  of  tl 
biiloric  Hriks  of  the  period. 

Accordini  to  the  tBtimaoy  of  Ibe  oOciili  ul  the  nil«' 
involved.  Ihey  loM  ia  propeity  daBDred.  bin  of  United  Stan 
deputy  manhaU  and  otbcr  iociikntal  eipeiuei,  at  lean  (685.30 
The  Idm  of  canunn  of  tbeee  niad«  oa  ■onunt  of  the  strike  ia  « 
mated  at  fwarly  15.000.000.  About  3100  employeca  a1  f*ul]iiu 
1a«  is  ngea,  aa  (•dmatad.  pinbably  1150,000.  Aboui  100.01 
employcca  upon  the  twconr-lour  rajlvaj;*  ndiatinf  from  Cfaicaf 
all  of  which  wen  mon  or  ten  involved  in  tbc  itrike,  lost  in  wvgr 
u  efdmatcd,  Bcariy  ti.400.oaa.  Beyond  tbew  anwunti  very  in 
loieea.  widely  diMributea,  wen  niflend  inckleDtally  ibraucbouc  tl 
coualry.  Ik  wipen^rai  of  tnn^iortation  at  Chicago  paialyv 
a  vast  dillribinlve  centn,  and  Inpoaed  many  baniilupa  and  muc 
loia  upon  the  neat  nunuier  of  people  whose  muutacturipf  ar 
business  opcfatiDos.  eD^ilcmaeflt  tnvd  and  neccsiBry  iuppU 
depend  upon  and  demud  ngolar  oauportatlDB  to.  Irom  ai 
through  ChicafO.  The  Icasca  to  Che  country  at  latfe  an  estimati 
by  BiadnnEIa  to  be  la  tha  vicbiity  of  Ho.ooo.ooa  Whamn 
they  an^  whether  mon  or  less,  they  leach  the  iiii  inilj  of  pnventli 
■ucd  diiaatEia.  aodlhe  Mtllieidustnles  haw  a  auall  Iccal  dbtnihanc 
ariiiog  f[om  the  conplalnta  cf  a  lew  peoolet  can  alfeet  a  who 
country.  When  the  Amcfican  Hallway  Unloa  look  up  the  cndgc 
lor  the  Pulbnaa  Mriken  and  dccland  Uieir  boycott  igalut  PuUnB 

car*,  arul  the  Gcaenl  Manafen'  Aaoclallon  took  every  d 

prottd  their  iotefeali  and  pnveal  the  noppafc  of  t 

the  synlpatfaiei  and  antafoiuiiaa  of  tlie  whole  cniacry 


ce  aU  ttadei  in  Chin| 


a  great  iyoipathetic  Krilie. 

vitaMe  accompanioients  of  a  ereat  strike  were  brouf] 

, at  Chkago.     Riota.  iotimii&CKini.  aHaulIa,   murdi 

arson  and  burgla^,  with  lesser  crimes,  attended  the  alrike.  ] 
this,  as  in  some  of  die  oEber  historic  airihea,  trpo^  wen  enrtge 

deputy  msrslaU  and  regulars  from  the  Unilsl  StbIm  jrmv  wn 
all  bnueht  into  the  coDtravcny.     The  United 


the  strike,  nor  could  Ibey,  aa  nichinatters  belong  to  the  city  ai 
state  authoTttiea.  The  police  ot  tbe  city  were  usrd  to  wppte 
riots  and  protect  the  properly  of  citijens,  and  the  stale  miliEia  wi 
called  in  for  the  muat  lervice.    The  total  ol  these  forces  employi 

occurring  in  Chlrago.  Bui  all  the  attending  circurnatancea  of  tl 
FIrike  point  to  one  CDnclunon — [hat  a  share  of  the  reafXKwbtlil 
for  brlnging_it  ob  belongs  In  some  degree  In  each  and  everf  pan 
involved.  The  strike  generated  a  vast  deal  of  btCtcT  feenng—i 
bitter  that  neither  party  was  nady  to  consider  ibe  rights  ol  tl 
other.  The  attscking  parties  claimed  that  their  grievsncea  wa 
ranted  them  in  adopting  any  tneans  in  their  rwiwer  re,  rnrr*  rni 
ccaiona.  This  ii  the  attitude  of  all  strikers 
",  claicned  ciiat  they  v 


^ ,.     !  probab' 

the  public  to  sucb  ai 


,  , J  Ul  aj^tir 

nandi  id  the  attackir 
'    d  the  tights  I 


01  have  the 

t  during  the 
tluate  iben 
I.   Theeied 


Ftml^ud 


SiS 


the  Amalgamated 


Steel  and  Tin  Worken  an 
-    ■    [aooall 

11 

"of'thTuAlted  Sut 

—^ , r  company  naving  *i.4a<,aaa,ooocapitaliE 

This  corporatioii  waj  perfected  after  the  difficulties  real 
"i  tbe  Atnalgamated  Aisociarion  ultimately  bad  to  confroJ 
powerful  corpotatlon-    Tbe  real  out  of  the  difficulty  wi 

— .T r hours  d  Isbour.  or  rules  or  conditions  ■ 

recognition  of  the  right  irf  tha  aasoclatk 


_  .._.     the  United  States  Steel  CDrpotalion.    Il  be«i 
^J^l^  firsldayr^  July, and  laaled  until  the  ijth  of^ 


•ii  Corporation,  a 


Twenty-fint 
lus  of  Labor 
I,  Twentieth 

^  "Employ. 

rd  CongnK 
of  Iron  and 
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STRINDBERG— STRINGED  INSTRUMENTS 


1903) ;  Report  tff  Commiaioiur  0/  Labor  (190^  on  labour  disturiMuioa 
in  Colorado.  (C.  D.  W.) 

8TRINDBBR0,  AUOmT  (1849-  ),  Swedish  author,  was 
bom  at  Stockholm  on  the  a  and  of  Januaiy  1849.  He  entered 
the  university  of  Upsala  in  1867,  but  was  compelled  by  poverty 
to  interrupt  his  studies,  which  were  resumed  in  1870.  His 
gloomy  e:q>eriences  of  student  life  are  reflected  in  a  series  of 
sketches  named  after  two  districts  of  Upsala,  Pri^  PjerdmgM 
och  SvartbScken  (1877),  which  aroused  great  indignation  at  the 
time.  After  various  experiments  as  schoolmaster,  private 
tutor  and  actor,  he  turned  to  jotimalnm,  and  afterwards  more 
than  avenged  himself  for  the  triviality  and  narrowness  of  his 
new  surroundings  in  his  famous  Rdda  rummd  {"  The  Red 
Room,"  1879),  described  in  the  sub-title  as  sketches  of  literary 
and  artistic  life.  The  "red  room"  was  the  meeting-^lace 
in  a  small  caf6  in  Stockholm  of  a  society  of  needy  journalists 
and  artists,  whose  failure  and  deqsair  are  shown  off  against 
the^proq)erity  of  a  typical  bourgeois  couple.  In  these  stories 
Strindberg's  fanatic  hatred  of  womankind  already  makes  its 
appearance,  the  disasters  of  the  principal  figures  beirig  precipi- 
tated by  the  selfishness  and  immonUity  of  the  women.  In  1874 
some  friends  procured  him  a  place  hi  the  Royal  library  at 
Stockholm  where  he  was  employed  until  1882.  He  was  already 
an  ardent  student  of  physical  science;  he  now  gave  proof  of  hb 
versatility  by  learning  Chinese  in  order  to  catalogue  the  Chinese 
MSS.  in  the  library;  and  his  French  monograph  on  the  eariy 
relations  of  Sweden  with  the  Far  East  was  read  in  1879  before 
the  Academy  of  Inscriptions  in  Paris.  He  continued  to  write 
for  the  -newspapers  and  for  the  theatre.  His  first  important 
drama,  Master  (Hof,  which  had  been  refused  in  187a  by  the 
theatrical  authorities,  was  produced  after  repeated  revision  in 
i8y8.  Although  real  historical  personages — Gustavus  Vasa,  Olaus 
Petri  the  reformer  and  Gerdt  the  Anabaptbt — ^figure  as  leading 
characters,  they  are  made  symbolic  of  the  present-day  forces 
of  progress  and  reaction.  The  production  of  M&ster  Oioj 
marked  the  begixming  of  the  new  movement  in  Swedish  litera- 
ture, and  the  Red  Room  and  the  collection  of  satirical  sketches 
entitled  Del  nya  riket  ("  The  New  Kingdom,"  1882)  increased 
the  growing  hostility  to  Strindberg.  Two  comedies  drawn  from 
medieval  subjects,  GiUeU  hemlighet  ("  The  Secret  of  the  Guild," 
z88o)  and  herr  Beng^'s  Hustru  ("  Bengt's  Wife,"  1882),  were 
followed  by  the  legendary  drama  of  Lycko  Pers  resa  ("The 
Journal  of  Lucky  Peter  ")f  written  in  2882  and  produced  with 
great  success  on  the  stage  a  year  later. 

(  In  X883  Strindberg  left  Sweden  with  his  family,  to  travel 
In  Germany,  Italy,  France  and  Deimiark,  writing  for  foreign 
reviews  and  producing  various  volumes  of  stories  and  articles. 
Meanwhile  he  had  htta.  developing  his  attack  on  the  feminist 
movement,  which  had  received  a  great  stimulus  in  Scandinavia 
from  the  dramas  of  Ibsen.  In  Giftat  ("  Married,"  1884)  he 
produced  twelve  stories  of  married  life  to  support  his  view  of 
Ihe  sex  question;  this  was  followed  in  1886  by  a  second  collection 
with  the  same  title,  which  was  written  m  a  more  violent  tone 
and  lacked  some  of  the  art  of  the  earlier  attack.  He  was 
prosecuted  for  assailing  the  dogma  of  the  communion,  but  he 
returned  to  Sweden  to  defend  himsielf,  and  was  acquitted. 
Strindberg's  mastery  of  the  art  of  descri|>tion  is  perhaps  seen  at 
its  best  in  the  novels  of  life  in  the  Swedish  archipelago,  in 
HemsOboma  ("  The  Inhabitants  of  HemsO,  1887),  one  of  the 
best  ezistmg  novels  of  popular  Swedish  life,  and  SkttrkarUlif 
C  Life  of  an  Island  Lad,"  1890).  Tsckavdala  (1889)  and  / 
hafsbanda  ("  In  the  Bond  of  the  Sea,"  1890)  show  the  influence 
of  a  study  of  Nietzsche.  In  2887  he  returned  to  drama  with  the 
powerful  tragedy  Padren,  produced  in  Paris  also  as  Le  pire; 
this  was  followed  in  x888  by  Prdken  Juliet  described  as  a  natural- 
istic drama,  to  which  he  wrote  a  preface  in  the  nature  of  a 
manifesto,  directed  against  critics  who  had  resented  the  gjoom 
of  Padren,  Kamatema  ("  Comrades,"  x888),  which  belongs  to 
the  same  group  of  six  plays,  was  followed  by  HimmelrikeU- 
nycHar  ("  The  Keys  of  the  Kingdom  of  Heaven,"  1892),  a 
l^endary  drama,  and  by  the  historical  dramas  of  Erik  XIV. 
(1899),  Gustat  Adolf  (1900),  and  Gusto*  Vasa  (1899);  Till 


Damascus  (1898)  indicated  a  return  in  the  directioo  e(  rdigjoo; 
PolkuHgasagan  (1899)  was  represented  in  1901;  and  the  tvo 
plays  Ate$U  ("Advent")  and  BroU  ack  brati  ("Dime  far 
Crime  "),  printed  together  in  1899,  were  wirrrmfufly  xqxesested 
in  1900,  both  in  Sweden  and  Germany. 

Strindberg  has  provided  a  quantity  <rf  what  is  leafly  anlo- 
biographical  material,  with  an  account  of  the  oriffui  of  his  waoos 
books,  in  the  form  of  a  novel,  Tjeuste^niMaus  sou  ("  Tl>e  Son 
of  a  Servant,"  1^86-1887),  with  the  sub-title  of  "A  Soul'sDevckp- 
ment."  Tbr  revelations  of  thi^  book  oqilain  madi  of  the 
bitterness  of  his  w<»k,  and  it  was  followed  in  1893  by  a  loaith 
part  in  German,  Die  Beickie  eiius  Tkaren  {"  A  Fool's  Confosian  **), 
the  printing  of  which  was  forbidden  in  Sweden.  With  these 
should  be  classed  his  Inferno  (1897)  and  SAmftefarsJacr 
("  The  Nights  of  a  Somnambulist,"  1900).  Strindbeig's  fint 
marriage  was  an  unfortunate  one,  and  was  dissolved  in  iSq^. 
He  then  married  an  Austrian  lady,  from  whom  he  was  separated 
in  1896.  In  X90X  he  married  the  Swedish  actress  Harriet 
Bosae,  from  !9^m  he  was  amicably  separated  soon  afterwards 
He  suffered  at  different  times  from  mental  attafks,  of  vdiich 
he  gave  analytic  accounts  on  his  recovery. 

A  number  of  critidcms  on  Strindberg  from  *"»■«**■♦  fcaadi.  aic 
collected  UxEnbokom  Strindberg  (Karlstad.  1894). 

STRIHO,  a  general  term  for  thin  cord,  or  stout  thxcad,  a  fine 
or  cord  on  which  objects  are  strung.  The  O.  Eng.  word  is  s^emg, 
cf .  Dan.  strengt  Ger.  Strang,  and  meant  that  which  is  strongly 
or  tightly  twisted;  it  is  related  to  "strong,"  and  b  to  be  referred 
to  the  root  seen  also  in  L&t.  ^ringpr^i  to  draw  ti^t,  whence 
"stringent"  and  "strict," and  inGr.  «rrpttyyiAXy,a  hahcr, whence 
comes  "  strangle,"  to  choke,  throttle.  The  word  is  porticalaciy 
used  of  the  cord  of  a  bow,  and  of  the  stretched  cords  of  gi^ 
and  wire  upon  a  musical  instrument,  the  vibration  of  irhaA 
produces  the  tones  (see  Stbinczd  iMsnmcEins  bdow).  In 
architecture  the  term  "  string-course  "  is  xpfUkd  to  the  pco> 
jecting  course  or  moulding  running  horisontally  along  the  face 
of  a  building. 

STRINaBD  INSTRUMSiiTB  (Fr.  instruments  a  carder;  Gcr. 
Saiteninstrumente;  Ital.  strumenU  a  cerde),  a  large  and  important 
section  of  mu»cal  instruments  comprising  subdivisioas  dasaed 
{A)  acrording  to  the  method  in  which  the  strings  axe  set  ia 
vibration  (B)  according  to  certain  structural  chaiactexistks  cf 
the  instruments  themselves. 

Section  A . — ^This  includes  instruments  with  strings  (x)  plucked 
by  fixagers  or  plectrum;  (a)  struck  by  banmiexs  or  tangents; 
set  in  vibration  (3)  by  friction  of  the  bow,  (4)  by  frictioQ  cf  a 
wheel  or  (5)  by  the  wmd.  In  all  these  daaaes  we  are  abo 
concerned  with  the  manner  in  which  the  stxxi^  axe  stretched 
in  order  to  ensure  resonance,  and  with  the  measures  taken  to 
obtain  more  than  one  sound  from  each  string. 

I.  Strings  fincked  by  Fingers  or  Plectrum. — TwannDg  Ae  striap 
by  the  fingen  b  the  most  primitive  method,  probably  auggctted  bf 
the  feeble  note  given  out  by  the  tense  string  of  the  homen*  bov. 
whidb  was  the  prototype  of  the  harp.  In  this  andeat  iiwtnnaecc 
popidar  in  all  ages  and  lands,  the  strings  are  stretched  6  vide  berwecs. 
two  supports  ot  a  frame,  the  lower  of  which  acts  as  a  eoundbosrd  (roa 
which  the  strings  rise  peq)eodiai]af1y.  The  scale  ol  all  haxp-fte 
instruments  is  produced  by  means  of  one  string  for  cadi  note.  c3ct- 
enoe  in  pitch  being  obtained  by  varying  the  length  of  the  atiinp.  la 
the  modem  pedal  hari>  with  double  action  the  strings  can  be  sbor- 
ened  sufliciently  to  raise  the  pitch  a  semitooe  or  a  tooe  by  ci»si 
of  an  in^niouB  system  of  levers  set  in  motion  by  the  pcdab«  «itfb 
cause  disks,  each  furnished  with  two  studs,  to  turn  and  grasp  ibt 
string,  thus  shortening  the  vibrating  length.  This  device  taay  be 
regarded  as  an  infringement  of  the  principle  of  the  hurp,  vif-rras 
in  the  chromatic  hazp  (Plcyel  Wolff  &  Co.)  the  same  object  has  brn 
obtained  without  violating  the  principte  by  ingeniously  iacrea«ia{ 
the  number  of  strings.  The  fiaii|0  of  the  andent  Egyptians,  a 
which  specimens  are  preserved  in  the  British  Museom,  an  icstrc- 
ment  having  a  boat-shaped  body  with  a  long  curved  neck  frm 
which  the  strings  stretch  at  right  angles  to  the  aoundboanl,  is  tbe 
only  link  as  yet  discovered  between  the  bow  and  the  harpw  The 
next  step  observed  is  the  device  of  stretching  the  strings  parT.>r 
over  a  soundboard  and  partly  d  vide^  as  In  the  cithara,  the  lyrt. 
the  rotta,  the  crwth,  &c 

The  strings  Iving  parallel  with  the  soundboard  are  sfii^tly  rw*: 
over  a  bridge,  oy  means  of  which  the  vibrations  are  commitiucztrd 
to  the  belly  of  the  instrument.    Between  the  souadboaxd  and  tk 
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el  ibehuiUDR  of  ihc  duldDKr  napjnrHlis  the  f^unAora.  Oinn[ 
U  the  pecuIuT  Actioa  0I  the  uiuenl  it  wu  pOHible  to  pnxlQc* 
on  the  dlvicbuid  tbe  ribrata  cfftcc  CBibni)  u  in  Ibe  vialiD.  u  eUki 
whkh  ii  impncticablc  on  (ny  nihcr  kFyboud  iuRnimEnl. 

3.  Sl^ntl  ut  in  Citmfus  iff  FricHon  fj  ilu  S».— AllhDugb  BMd 


prindcSl  amiat  mn  tbe  _ ... ^ 

And  the  harpeidiofd.  Id  thcee  the  iviadple  oF  ptuckiiii  the  ftniiii 
by  meau  of  e  pCectnjn  or  quill  i/u  pieeervcd,  but  the  quiLl  w 
fixed  ia  the  pndtcd  toDcue  of  e  piece  «  woodi  known  a*  a  "  jick," 
which  retted  on  the  end  el  ■  Isiinced  key.  The  jick  wnlied 
euy  thRWEb  a  Rctai^ulef  hide  in  the  ■ouDdboaidt  and  when  the 
key  wae  pmied  down  tbe  jack  wu  tluDwa  up,  tl»  quili  catching 
the  nriiw  and  iduckiiic  it.  The  etring  thut  plciched  vibfaced  over 
the  whole  length  fnn  hiteh-pia  to  belly-bndge  (cf.  the  effect  of 
the  (utgent  in  tlie  daidclund). 

Wliea  the  prindple  of  atoHdag  atringi  tiy  nrrnng  them  aeale 
a  fingerboaid  in  order  to  obtald  aevnal  boutuIi  trom  each  tudtje 

-■■ '  —1  applied  try  adding  a  nrck  to  the  body, — 

eated  in  thb  dau  of  ■ "^-- 


Unlum  of  hideoTgut  (called  [reli). 

lie  agea,  the  bou  lute  (thnrbo  ex-  barbitDn)  and  (he  doiiblc- 
'     :h1ulc  and  chitamHic)  had,  la  addition  to  the  Btfingi 
"■      '         ■        "for  which  tlw  peg"  were  placHi 
of  (he  nect,  where  a  Hfcond 
i  [1.  bug:  tlieardilule 


hall-way  DP  Ihe  c 

[rom  the  ceidge  tail-pieci 

peg-boT  wa*  providrd.    In  Che  chit 
of  which  prodiKed  but  one  note,  wci 


The  pleetnimwaa  1 
meat  lott  the  powrr  o 


10  pluck  the  alringi  in  claauc  Greece  ai 


of  the  plrctnun  a  oecnsity. 

I.  SIHiiti  ilncli  by  Htmmtri  er  Tantailt.^'ne  earlien  known 
insrument  thus  played  wai  the  Aaiynan  dulcimer,  or  piantir, 
represented  on  aome  of  the  alone  flaba  ^  brought  b^  ^  A.  H. 
L^yard  from  the  mound  of  Kuyunjik.  and  pretoved  at  the  Britiih 
Museum  among  tcenes  from  Ihe  hlttory  of  Sanlanapalin ;  it  la 
the  inatnjment  aroneOusIy  rendered  pulury  in  Dan.  lii-  5.  while 
the  inttrument  rendered  dulcimer  In  Ihe  Aulheiiied  Vetwon  of 
tbe  Bible  ihould  be  bagpipe. 

In  the  dulctoicT'  the  Rtingi,  a>  In  the  palcay,  wen  ttietchs] 
over  a  reclan^tar  or  tnpemd  BDnd^batt  tbe  vibrating  length 
being  detemined  by  ncona  of  two  bri<|gca.  The  itili^  were 
alruck  liy  mean  of  two  curved  tticlOi  or  by  hammen.  with  an 
elailic  wiiit  action,  whkh  produced  dear,  bell-like  tonea.  Tbe 
dulcimer  haa  aorvived  In  the  ambait  or  flfMoJaw  of  Ibe  Hungarian 
^paiet.  The  appticalian  ol  the  keyboard  to  tbe  duldiner  pndimd 
■he  clavichord  and  later  the  pi^utfone.  In  tbe  earliot  clavi- 
cbonla.  known  as  fmled  (Ce.irhvaini).  one  airing  waa  made 
ID  do  duty  for  several  notn.  Tbe  tangent  w  upright  blade  of 
brass  upcring  tcwardi  (he  bottom,  where  it  wa>  ^nened  into 
the  end  of  the  key,  replaced  ihe  hamDwr  of  tlie  dulcimer,  for  which 
it  was  hardly  a  lubalilule  Cor  the  foUowing  reason.  Thefunclion 
of  tbe  tangent  conttildtea  the  main  technical  iimovation;  instead 
of  giving  a  iliaip  blow  and  rebounding  inslanlly  from  the  string, 
like  the  hammer  on  Uie  ttrings  of  the  dulcimer,  the  tangent  remained 
on  the  atiiag  ta  long  «  the  key  wu  pwiiEd  down,  and  u  it  rose 
ctotfa  dampen 'itop^ed  the  vibntion.  It  ii  usual  to  compare  the 
tan^nt  of  tbe  davKbord  to  tbe  hammer  of  the  dukimer,  but  the 
action  of  the  tangent  more  nearly  resembles  the  pnsure  of  the 
6nger  on  the  ftring  ol  the  violin.  Just  as  Ibe  finger  detaminn 
tbe  vibrating  length  of  tbe  nolin  siring  froin  the  bridge,  so  the 

belly-bridge.  By  twining  the  key  levers,  the  langents  belmtiag 
10  three  or  four  different  keys  were  brouehl  to  bear  on  the  nme 
nring  or  group  of  unisons  at  diHcrenl  points,  alt  ibe  slrinp  being 

free  or  bu*d^frn  davichotds  were  invented ;  they  had  thmighout 
the  compass  a  key  and  a  tangent  (0  each  pair  ol  uuiaau.  Tlw  action 


divide 


Stciitn  B.—Tiae  are,  besido,  cotiin  structural  teatnrei 
in  Ihe  instrumenta  independent  of  tbe  stringa,  which  influence 
the  quality  of  tone  to  n  greater  or  lesser  degree.  Fiiit,  the 
comlniclion  of  the  lOund-cbesI,  the  box  form  coniiiling  of 
back  and  belly  or  soundboard,  joined  by  ribs  of  equal  widlh, 
giving  tbo  best  reaulti  In  daisa  i  and  3.  The  lound-cbesl, 
consisting  ol  a  vaulted  back  to  which  ia  glued  1  Sat  soundboard, 
gives  very  poor  results  in  class  3,  but  ii  eminently  suitable  lor 
class  I.  The  pouiion  and  ihipe  ol  the  eouiMl-boka  on  each 
■ide  of  the  strings  for  bowed  initrutneDU,  and  in  Ibe  centre  for 
those  of  which  Lbe  sUicgi  are  pludied,  are  not  wiiboul  influence 
on  the  tone.  (K.5.} 

RBIP,  to  remove  or  tear  oS  the  outer  covering  ol  anything, 
hence  to  rob  or  plunder;  also  >  nurow  long  piece  ol  iluS  or 
raateiial,  or  a  nuik  or  division  nstiow  in  proportion  to  its 
lenjjth  diHingiiilhed  fiom  Its  ground  or  suiroundings  by  colour 
or  other  variaiioa  of  texture,  character,  Itc;  a  stripe;  this  last 
word  is  &  variant  ol  *'  strip,"  a  particular  meaning,  that  of  a 
■iroke  or  lasfa  ol  ■  whip,  is  either  due  to  Ihe  original  meaning 
ol  "  ttijp,"  to  flay,  or  to  tbe  long  narrow  mark  01  wheal  left  by 
a  blow.  Tbe  O.  £ng.  ilrypen,  to  strip,  is  cognate  with  ]>u. 
slTMptn,  Ger.  ilrrif™,  and  Ibe  root  ia  possibly  teen  in  "  lUike," 
Lat.  slriHiat.  "  To  slrip  "  has  many  technical  meanings,  t  (.  to 
separate  tbe  tobacco  leaf  from  the  Items,  to  remove  the  ove^ 
lying  soil  from  a  mineral  deposit  before  opening  and  wotUiif 
it,  lo  turn  a  gun-baird  in  a  Utfae,  &c.  In  architecture,  1"  strip- 
pilaster  "  It  >  narrow  pilatter  such  u  is  found  in  Saxon  worii 
id  in  the  Italian  Romanesque  cfaurcbea.     "Slripling,"  ayoutb, 

spparrnlly  a  diminutive  ol  "  strip,"  in  Ihe  sense  of  a  younf 


.00),  English  schoolman 


STBODB.  RALPH  (jl,~ 
probably  a  native  ol  the  west  Miaianos.  He  wu  s  teuow  01 
McTton  College,  Oxford,  before  1360,  snd  famous  at  a  teacher 
of  logic  and  philosophy  and  a  wrim  on  educational  subjects.' 
He  txlonged,  like  Thomas  Aquinas  and  Bonaventura,  to  that 
"  School  of  Ibe  Middle  "  wbich  mediated  bclwcen  rrab'sis  and 
nominalists.  Besides  his  LegUa,  wbich  has  not  survived,  he 
wrote  Cimitquentiat,  a  treatise  on  tbe  syllogism,  and  OHiia- 
lianrt  or  Schotastica  nifi/u,  a  series  of  "formal  exercises  in 
scholastic  dialectics."  He  had  tome  nol  unfriendly  contravene 
with  hit  colleague  John  Wydif,  against  whom  be  defended 
the  potmsion  ol  wealth  by  the  cleigy.  and  held  that  in  the 
Church  abuses  were  better  than  disturbance.  He  also  attacked 
Wyclif's  doctrine  of  predeatination.  His  poulions  are  gathered 
from  WydiTs  Ratmihna  ad  Ridiilpimm  SIndum  [MS.  jgjC, 
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Vienna  Imperiid  Library).  Strode  is  also  associated  with 
John  Gower  in  Chaucer's  dedication  of  Troylus  and  Cryseyde, 
and  Strode  himself,  according  to  the  xsth-centuzy  Vetus  cata- 
logus  of  fellows  of  Merton,  was  a  "  poeta  nobilis."  Leland  and 
Bale  confirm  this  testimony,  and  Professor  I.  Gollancz  has 
suggested  the  identification  of  the  PkatUasma  Radulpki  attri- 
buted to  Strode  in  the  Vetus  catalogtis  with  the  beautiful  Z4th- 
century  elegiac  poem  The  Pearl,  If  this  hold  good,  Strode  wrote 
also  QeanneUf  PaHence^  and  Sir  Gawayne  and  the  Green 
Knight,  From  1375  to  1385  this  Strode  or  another  of  the  same 
name  was  common  sergeant  of  the  dty  of  London;  he  died 
in  X387. 

See  Ptantl,  Gesekiekie  ier  Logik;  for  an  attempt  to  distimniish 
between  Strode  the  Khoolman  and  Strode  the  poet,  see  J.  T.  T. 
Brown,  in  The  Scottish  Antiquary  (1897},  voL  xu. 

RRODB;  WILUAM  (1598-1645),  English  parliamentarian, 
second  son  of  Sir  William  Strode,  of  Newnham,  Devonshire 
(a  member  of  an  ancient  family  long  established  in  that  county, 
which  became  extinct  in  1897),  and  of  Mary,  daughter  of  Thomas 
Southcote  of  Bovey  Trscey  hi  Devonshire,  was  bom  in  X598. 
He  was  admitted  as  a  student  of  the  Inner  Temple  in  x6x4, 
matriculated  at  Exeter  College,  Oxford,  in  x6x7,  and  took  the 
degree  of  B  A.  in  x6x9.  He  was  returned  to  parliament  in  1624 
for  Beeralston,  and  represented  the  borough  in  all  succeeding 
parliaments  till  his  death.  He  from  the  first  threw  himself  into 
opposition  to  Charles  I.  and  took  a  leading  part  in  the  disorderly 
scene  of  the  and  of  March  X639,  when  the  ^>eaker.  Sir  John 
Finch,  refusing  to  put  the  resolution  oi  Sir  J.  Eliot  against 
arbitrary  taxation  and  innovations  in  religion,  was  held  down 
in  the  chair  (see  Holles,  Denzil).  Prosecuted  before  the  star 
chamber,  he  refused  "  to  answer  anything  done  in  the  House  of 
Parliament  but  'in  that  House."  On  the  7th  of  May  a  fredi 
warrant  was  issued,  and  a  month  later,  to  prevent  his  release 
on  bail,  he  was  sent  by  Charles  with  two  of  his  fellow  members 
to  the  Tower.  Refusing  to  give  a  bond  for  his  good  behaviour, 
he  was  sentenced  to  imprisonment  during  the  king's  pleasure, 
and  was  kept  in  confinement  in  various  prisons  for  eleven  years. 
In  January  1640,  in  accordance  with  the  king's  new  policy  of 
moderation,  he  was  liberated;  and  on  the  xjth  of  April  took  his 
seat  in  the  Short  Parliament,  with  a  mind  embittered  by  the 
sense  of  his  wrongs.  In  the  Long  Parliament,  which  met  on  the , 
3rd  of  November  X640,  he  was  the  first  to  propose  the  control 
by  parliament  over  ministerial  appointments,  the  militia,  and 
its  own  duration;  supported  the  Grand  Remonstrance  of  the  7th 
of  November  X641;  and  displayed  a  violent  zeal  in  pursuing 
the  prosecution  of  Strafford,  actually  proposing  that  all  who 
appeared  as  the  prisoner's  counsel  should  be  "  charged  as 
conspirators  in  the  same  treason."  As  a  result  he  was  included 
among  the  five  members  impeached  by  Charles  of  high  treason 
on  the  3rd  of  January  1643.  (See  Pyk,  John;  Euot,  Sia  John; 
Hampden,  John;  Hesibsxge,  Su  Arthur;  and  Charles  X.). 
He  opposed  all  suggestions  of  compromise  with  Charles,  urged 
on  the  preparations  for  war,  and  on  the  asrd  of  October  was 
present  at  the  battle  of  Edgehill.  In  the  prosecution  of  Laud  he 
showed  the  same  relentless  zeal  as  he  had  in  that  of  Strafford, 
and  it  was  he  who,  on  the  28th  of  November  1644,  carried  up 
the  message  from  the  Commons  to  the  Lords,  desiring  them  to 
hasten  on  the  ordinance  for  the  archbishop's  execution.  Strode 
did  not  long  survive  his  victim.  He  is  mentioned  as  having 
been  elected  a  member  of  the  assembly  of  divines  on  the  3xst 
of  January  1645.  He  died  on  the  9th  of  September  of  the  same 
year,  and  by  order  of  parliament  was  accorded  a  public  funeral 
in  Westminster  Abbey.  The  body  was  exhumed  after  the 
Restoration.  Strode  was  a  man  of  strong  character,  but  of 
narrow,  though  clear  and  decided  judgment,  both  his  good  and 
his  bad  qualities  being  exaggerated  by  the  wrongs  he  had 
suffered.  Clarendon  speaks  of  him  as  a  man  "  of  low  account 
and  esteem,"  who  only  gained  his  reputation  by  his  accidental 
association  with  those  greater  than  himself;  but  to  his  own  party 
his  "  insuperable  constaacie  "  gave  him  a  title  to  rank  with  thoi^ 
who  had,  at  a  time  when  the  liberties  of  England  bun^  in  the 
balance,  deserved  be^t  of  their  country. 


The  identity  of  the  W.  Strode  imprisoned  m  1638  aad  of  the  W. 
Strode  impeached  in  164a  has  been  qoestioned.  but  is  now  csab- 
lished  (J.  Forster,  Arrest  0/  the  Fiee  Members,  p  198. note;  Life riitr 
J.  Eliot,  ed.  1872,  ii.  337,  note;  J.  L.  Sanfofd,  Studies,  p.  397 :  Carding. 
Hist,  rf  England,  ul  323).  On  the  other  hand  be  u  to  be  distir^^aii^ 
from  Colond  Wm.  Strode  of  Barrinctoa,  also  psiiiamentarua  aid 
M.P.,  who  died  in  1666;  and  firom  William  Strode  (i6oa  or  if^xy- 
1645),  the  ocator,  poet  and  drtmatiat.  whose  poetical  works  »ov 
edited,  with  a  memoir,  by  Bertram  DoheH  in  1907. 

8TIIOM1IBS8,  a  police  burgh  and  seaport,  in  the  islacd  of 
Pomona,  county  of  Orkney,  Scotland.  Popb  (X901),  S450.  It 
is  situated  on  the  side  of  a  well-sheltered  bay,  14  m.  by  steajrer 
west  of  KirkwalL  Many  ot  the  houses  axe  within  tidal  brr.  'j 
and  furnished  with  quays  and  jetties.  The  harbour  adnts 
vessels  of  all  sizes  and  is  provided  with  a  pier  and  shps.  He 
deep-sea  fishery  attracts  huiuireds  of  boats  from  the  north  of 
Scotland,  and  most  of  the  catch  b  cured  for  the  Englidi,  Gencia 
and  Dutch  markets.  Stromness  is  in  daily  communicatioa  vi\.\ 
Scrabster  pier  (Thurso),  and  at  frequent  intervals  with  Kirk^jU 
by  coach  and  also  by  steamer.  It  is  a  port  of  caH  for  ships 
trading  with  the  north  of  Europe  as  well  as  for  vcskIs  outward 
bound  to  the  Arctic  regions,  Hudson  Bay  and  Canada.  The 
magnificent  scenery  of  the  west  coast  of  Pomona  is  commonly 
visited  from  Stromness.  The  tour  includes  Blade  Crsig  (400  ft.), 
on  which  the  schooner  "  Star  of  Dundee  "  was  wrecked  ia  1S34; 
the  grand  stacks  of  North  Gaulton  Castle  and  Yesnaby  Castk :  the 
Hole  of  Row,  a  natural  aich  carved  out  by  the  ocean;  Biruy. 
where  are  the  ruins  of  the  palace  built  by  Robert  Stewart.earl  nf 
Orkney  (d.  1593),  natural  son  ot  James  V.,  the  traces  of  a  ch*-rcb 
which  is  believed  to  have  been  buflt  by  Jaxi  Thorfinn  on  his 
return  from  Rome,  in  whidi  the  remains  oi  St  Magnus  rrpo^ 
unto  their  burial  in  Kiricwall  Cathedral,  and,  on  the  Broch  of 
Birsay  (95  ft.  high),  the  ruins  of  St  Peter's  churdi. 

8TR0N0TLI0N,  a  Greek  sculptor,  the  author  of  a  bronze 
figure  of  a  horse  set  up  on  the  Acropolis  of  Athens  late  in  the 
5th  century  B.C.,  which  represented  the  wooden  hone  of  Tn-y 
with  the  Greek  heroes  inside  it  and  looking  forth.  The  inscribed 
basis  of  this  figure  has  been  found.  Other  woiks  of  the  sculptor 
were  a  figme  of  Artemis  at  Megara,  a  group  of  the  Muses,  and  an 
Amazon  which  was  greatly  admired  by  the  emperor  Nero. 

fffROMTlANiT^  a  mineral  consisting  of  strontium  carbonate, 
SrCQi.  It  takes  its  name  from  Strontian  in  Argyllshire,  «  btrre 
it  appears  to  have  been  known  as  far  back  as  1764,  but  it 
was  not  recogiused  as  a  distinct  mineral  until  later,  wbea  the 
examination  of  it  led  to  the  discovery  of  the  element  atronticm. 
It  crystallizes  in  the  orthorhombic  system  and  is  isooMrphous 
with  aragonite  and  witherite.  Distinctly  developed  ct)^..!^ 
are,  however,  of  rare  occtxrrence;  they  are  usually  adcular  v.tb 
acute  pyramid-planes  and  are  repeatedly  twinned  on  the  prisn. 
Radiating,  fibrous  or  granular  aggregates  are  moic  cotcmcx 
The  colotir  is  white,  pale  green  or  yellowish  browiL  The  hard- 
ness is  3i  and  the  specific  gravity  3-7.  Strontium  is  sonctlnes 
partly  replaced  by  an  equivalent  amount  of  cakxum.  Tbe 
mineral  occurs  in  metalliferous  veins  in  the  lead  mines  ci  Strco- 
tian  in  Argyllshire,  Pateley  Bridge  in  Yorkshire,  Btftons'icrf 
near  Freiberg  in  Saxony;  abundantly  in  veins  in  cskareo-js 
marl  near  Mtlnster  and  Hamm  in  Westphalia;  aiui  in  limes* rrie 
at  Schoharie  in  New  Yorlc  It  is  used  lot  producing  red  ;ire 
in  pyrotechny  and  for  refining  sugar.  (L.  J.  S  ) 

STROimUlI  [Symbol  Sr,  atomic  weight  87-62  (O-16  1.  a 
metallic  chemical  element  bekm^ng  to  the  alkalinr  earth  gTct.:i 
It  is  found  in  small  quantities  very  widdy  distributed  in  van.-^ 
rocks  and  soils,  and  in  mineral  waters;  its  chief  sources  zt 
the  minerals  strontianite,  celestine  and  barytocelestine.  The 
metal  was  detected  in  the  mineral  strontianite,  found  at  Strvs- 
tian  in  Argyllshire,  by  Cruikshank  in  X787,  and  by  Cravfori  j\ 
X790;  and  the  discovery  was  confirmed  by  Hope  in  X703  and  by 
Klaproth  in  X793.  The  metal  was  isolated  in  1807  by  Sir  H 
Davy  by  electrolysing  the  moist  hydroxkle  or  chloride,  and  his 
been  obtained  by  A.  Guntz  and  Roederer  {Comptes  remdns,  igot, 
X43,  p.  400)  by  heating  the  hydride  in  a  vacuum  to  xooo*.  By 
electrolysing  an  aqueotis  solution  of  the  chloride  with  a  mcrrunk 
cathode,  a  liquid  and  a  solid  amalgam,  SrHgu,  are  obLaircii. 
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this  b  that  the  diastole  is  pratong^.  and  the  pulse' thus  rendered 
less  frequent.  If  the  heart  is  beaung  irregularly  the  drug  tends  to 
make  it  more  regular.  The  action  is  similar  to  that  of  digitalis — 
and  fifty  years  ago  both  these  drugs  would  thus  have  been  regarded, 
as  indeed  digitalis  was,  as  cardiac  sedatives.  As  the  cardiac  muscle 
receives  its  blood  supf:^^  only  during  diastole,  it  follows  that  stro- 
phanthus,  while  increasing  the  force  of  each  beat,  yet  lensthens 
the  period  during  which  the  muscle  rests  and  is  fed— thus  oeing. 
in  a  paradoxical  sense,  a  sedative  as  well  as  a  stimulant.  In  fatal 
cases  of  strophantbus  poisomng  death  is  brought  about  by  the  arrest 
of  the  heart  in  mrstole,  i^.  in  a  'state  of  tetanic  spasm  from  over- 
stimulation. This  of  course  is  a  striking  exception  to  the  natural 
rule  that  death  finds  the  heart  in  a  state  of  relaxation  and  inability 
to  contract.  Strophanthus  markedly  raises  the  Uood-pressure, 
but  this  action  is  proportional  to  and  almost-  entirely  due  to  the 
increased  force  of  the  heart;  not,  as  in  the  case  of  digitalis,  to 
oonstriction  of  the  arteri<4es. 

Its  action  on  the  heart  causes  strophanthus  to  exert  a  powerful 
diuretic  action,  especially,  in  cases  of  dropsy  of  cardiac  origin.  It 
is  a  less  powerful  diuretic  than  digitalis  as  a  rule.  The  drug  has 
CO  action  on  the  nervous  system,  but  in  toxic  doses  it  powerfully 
affects  the  voluntary  striped  muscles.  This  action  may  be  cor- 
rdated  with  that  exerted  upon  the  cardiac  muscle,  which  is  striped, 
though  not  voluntary,  and  contrasted  with  its  want  of  action  upon 
the  muscular  fibre  w  the  arteries,  which  is  involuntary  and  non- 

The  drug,  like  ouabain,  has  a  AlAt  anaesthetic  action  when 
locally  apptied  to  the  eyeball,  and  also  causes  contraction  of 'the 
pupiL 

Strophanthin  is  one  of  the  most  active  and  lethal  of  all  known 
substances.  One-hundredth  of  a  grain  will  kill  a  mammal  wdghing 
four  pounds,  and  one-third  of  a  grain  will  kUl  a  man  of  average 
veifl^t.  Serum  containing^  one  part  ol  strophanthin  in  ten  millions 
wiUarrest  the Ifrog's heart  m systole. 

Strophanthus  is  used  therapeutically  only  as  a  cardiac  stimulant. 
When  given  by  the  mouth  it  acts  somewhat  more  rapidly  than 
digitalis,  being  more  soluble;  but  it  is  of  course  far  less  speedy  in 
action  than  ether,  ainmonia  or  such  a  pseudo-stimulant  as  ethyl 
alcohol.  In  mitral  disease  of  the  heart  especially  strophanthus 
is  an  invaluable  drug.  It  frequently  succeeds  when  digitalis  has 
failed ;  occasionally  it  tails  where  digitalis  succeeds.  It  has  the  great 
advantage  over  digitalis  of  being  non-cumulative,  and  can  be  ad- 
ministered continually  for  many  weeks  or  even  months  at  a  time. 
It  is  never  to  be  given  in  acute  Bright's  disease,  but  is  frequently 
of  use  in  chronic  Bright's  disease,  where  digitalis,  owing  to  its 
influence  on  the  already  over-contracted  arterioles,  is  alxolutely 
oontia-indicatoi. 

STROPHE  (Gr.  arpo^,  from  irrfik^a^,  to  turn),  &  term  in 
versification  which  properly  means  a  turxf,  as  from  one  foot  to 
another,  or  from  one  side  of  a  chorus  to  the  other.  In  its  precise 
choral  significance  a  strophS  was  a  definite  section  in  the  struc- 
ture of  an  ode,  when,  as  in  Milton's  famous  phrase  in  the  preface 
to  Samson  AgonisteSt  "  strophe,  antistrophe  and  epode  were  a 
kind  of  stanzas  framed  only  for  the  music"  In  a  more  general 
sense  the  strophe  is  a  collection  of  various  prosodical  periods 
combined  into  a  structural  unit.  In  modem  poetry  the  strophe 
usually  becomes  identical  with  the  stanza,  and  it  is  the  arrange- 
ment and  the  recurrence  of  the  rhymes  which  give  it  its  character. 
But  the  ancients  called  a  combination  of  verse-periods  a  system, 
and  gave  the  name  strophe  to  such  a  system  only  when  it  was 
repeated  once  or  more  in  unmodified  form.  It  is  said  that 
Anrhilochus  first  created  the  strophe  by  binding  together 
systems  of  two  or  three  lines.  But  it  was  the  Greek  ode-writers 
who  introduced  the  practice  of  strophe-writing  on  a  large  scale, 
and  the  art  was  attributed  to  Stesichorus,  although  it  is  probable 
that  earlier  poets  were  acquainted  with  it.  The  arrangement 
of  an  ode  in  a  splendid  and  consistent  artifice  of  strophe,  anti- 
strophe  and  epode  was  carried  to  its  height  by  Pindar  (see  Ode). 
With  the  development  of  Greek  prMody,  various  peculiar 
strophe-forms  came  into  general  acceptance,  and  were  made 
celebrated  by  the  frequency  with  which  leading  poets  employed 
them.  Among  these  were  the  Sapphic,  the  Elegiac,  the  Alcaic 
and  the  Asclepiadean  strophe,  all  of  them  prominent  in  Greek 
and  Latin  verse.  The  briefest  and  the  most  ancient  strophe 
is  the  dactylic  distich,  which  consists  of  two  verses  of  the  same 
class  of  rhythm,  the  second  producing  a  melodic  counterpart  to 
the  first.  The  jforms  in  modem  English  verse  which  reproduce 
most  exactly  the  impression  aimed  at  by  the  ancient  ode- 
strophe  are  the  elaborate  rhymed  stanzas  of  such  poems  as  the 
**  Nightingale  "  of  Keats  or.the  "  Scholar-Gypsy  "  of  Matthew 
Arnold  (see  Vesse). 


8TR068IIATER,   JOfiBPR   6B0ROB   (JoSir  JuK^i   Sncs- 
majer]  (i8i  5-1905),  Croatian  bishop  and  politician,  was  ban  at 
Esaeg  in  Croatia-Slavonia  on  the  4th  of  February  181 5.    StnH&- 
mayer  was  of  German  descxnt  and  his  parents  had  emigraied 
from  Linz  in  Austria.    He  was  educated  at  the  Roman  Calhoiic 
seminary  of  Djakovo,  in  his  native  country,  and  at  Budapest, 
where  he  studied  theology.    In    1838  he  Vodk  holy  orders, 
and  during  the  next  ten  years  became  lecturer  on  theology  at 
Djakovo,  chaplain  to  the  Austrian  emperor,  and  director  ol 
the  Augustinian  body  at  Rome.    In  1849  he  was  cooaerrated 
bishop  of  Djakovo,  with  the  official  title  *'  Bishop  of  Bcwia, 
Slavonia  and  Sirmium."    He  fostered  the  growth  of  Slavoeic 
nationalism  in  Croatia-Slavom'a,  in  Dalmatia,  and  amonc  the 
Slovenes  of  south  Austria,  aiding  the  Ban  Jeila£i£  in  his  campaigns 
against  Hungary  (1848-49),  and  subsequently  becoming  a  recc^* 
nized  leader  of  the  opposition   to  Hungarian  predominance 
(see  Croatu-Slavonia).    Besides  being  foremost  among  the 
founders  of  the  South  Slavonic  Academy  in  1867,  and  of  Agrani 
University  in  1874,  he  helped  to  reorganize  the  whole  educa- 
tional system  of  palmatia  and  Croatia-SIavonla.    He  built  a 
palace  and  cathedral  at  Djakovo,  founded  a  seminary  for  tltt 
Bosnian  Croats,  presented  the  South  Slavonic  Academy  with  a 
gallery  of  valuable  pictures,  and  published  cdQections  of  naiiofla] 
songs  and  tales.    He  also  aided  Augustin  Theiner,  then  librarian 
at  the  Vatican,  to  compile  his    Vetera  nunutmemta  SiacorKm 
meridionalium    Ustoriam    iUustrantia    (Rome,    1865).    As   a 
theologian,  Strossmayer  became  prominent  by  his  cneTgetk 
opposition  to  the  dogma  of  infaUibility  at  the  Vatican  cooDdl 
of  1870,  and  by  his  denunciation  of  the  Jesuits,  whik  they  in 
retum  charged  him  with  allowing  Roman  Catholics  to  adopt 
the  orthodox  Greek  confession.    For  3reais  he  refused  to  accept 
the  doctrine  of  infallibility,  but  ultimately  he  yielded.    De^ie 
this  attitude,  he  enjoyed  the  confidence  of  Pc^  Leo  XIII. 
He  headed  Uie  Slavonic  deputations  which  visited  Rome  is 
x88x  and  1888,  and  won  for  them  the  retention  of  a  SUvrjiec 
liturgy    by    the    Roman    Catholics  of   Illyria.     Strossmayer 
withdrew  from  political  life  in  1888,  in  consequence  of  a  rrbiike 
administered  to  him  by  the  emperor  for  his  public  raprcssJon 
of  sympathy   with   Russia   and   his   consistent    hostility    10 
Hungary.    He  died  in  his  ninety-fiist  year,  on  the  loth  dL 
April  1905.    He  was  a  count  of  the  Holy  Roman  Empore,  a 
bishop  of  the  pontifical  throne,  and  a  member  of  tl^  theoJogiul 
faculties  of  Budapest  and  Vienna.    By  Leo  XIII.  be  was 
decorated  with  the  archiepiscopal  pallium. 

.STROUD,  a  market  town  in  the  Stroud  parliamentaiy  diinsioa 
of  Gloucestershire,  England,  xo2|  m.  W.  by  N.  of  London.  P<^ 
of  urban  district  (1901 ) ,  91 53.  It  is  served  by  the  Great  WcsterL 
railway  and  a  branch  oif  the  west-and-north  line  of  the  Midland. 
It  lies  on  the  steep  flank  of  a  narrow  and  picturesque  valley 
and  traversed  by  the  Thames  and  Severn  and  the  Stroudwater 
canals,  which  unite  at  Wallbridge  close  by.  The  cfauidx  of  St 
Lawrence  is  modem  excepting  the  tower  and  spire  Tltf 
Elizabethan  town-hall  and  the  school  of  science  and  an.  com- 
memorating Queen  Victoria,  are  noteworthy.  Stroud  is  tl^ 
principal  seat  of  the  west  of  Enghmd  doth  manafactnre,  the 
industry  extending  to  Stonehouse  and  other  places  in  the  vidnity. 
Stroud  has  also  silk-mills,  dyeworks,  bn^wexws,  foundries,  and 
a  manufacture  of  umbrellas  and  walking-sticks. 

There  is  no  evidence  of  the  eidstence  of  Stroud  befocv  the 
Conquest,  and  in  X087  it  was  still  part  of  the  numor  of  Bisley, 
from  which  it  was  separated  in  the  reign  of  Edward  II.  It 
became  a  centre  of  the  cloth  trade  in  the  Tudor  period,  acd 
in  X607  Henry,  Lord  Danvers,  lord  of  the  manor,  obtained  a 
charter  from  James  I.,  authorizing  a  weekly  mark^.  Dorii^  the 
1 8th  century  the  commercial  importance  of  the  town  increased, 
though,  owing  to  its  distance  from  any  of  the  great  hi|^ 
roads  and  to  the  localization  of  the  clothing  trade  ha  scaltocd 
factories  near  water  power,  it  was  never  a  great  centiv  <A  popula- 
tion. By  the  Reform  Act  of  1833  Stroud  became  a  boroc;:^ 
and  returned  two  members  to  pariiament  until  188s,  when  ft 
was  merged  in  the  Stroud  division  of  Gloucestenlixre.  Tb: 
manufscture  of  veiy  fine  broaddoth  and  of  scaxlet-dyed  dock 
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has  been  carried  on  in  tlie  Stxoud  vaUey  for  centuxies,  the  town 

being  a  distributing  centre  only,  until  the  adoption  of  steam  power 

and  the  erection  of  cloth  factories  in  the  town  about  1830  led 

to  considerable  growth.    Pin-making  was  introduced  in  1835, 

carpet-weaving  and  iron-founding  before  1850.    Markets   on 

Friday  and  Saturday  are  held  under  the  grants  of  1607  and 

1833. 

See  Vktcria  County  History:  Gouusterskire;  P.  H.  Fisher,  Notes 
and  Ruolkaions  of  Stroud  (1871);  T.  D.  Fosbrooke.  Clouctsterskirt 
Records  (1807). 

STROZZI,  the  name  of  an  ancient   and  noble  Florentine 

family,  which  was  already  famous  in  the  14th  century.    PaUa 

Strozzi  (i372~x463)  played  an  important  part  in  the  public 

life  of  Floctnce,  and  founded  the  first  public  library  in  Florence 

in  the  monastery  of  Santa  Trinita.    Filippo  Strozzi  il  Vccchio 

( 1436-149 1),  son  of  Matteoand  of  Alessandra  Macinghi,  a  famous 

literary  woman,  began  to  build  the  beautiful  Strozzi  palace  in 

Florence.    More  celebrated  was  another  Filippo  Strozzi  (1488- 

1538)1  who,  although  married  to  a  Medici,  opposed  the  hegemony 

of  that  house  and  was  one  of  the  leaders  of  the  rising  of  2537. 

On  the  final  overthrow  of  the  republic  in  1530  Alessandro  de' 

Medici  attempted  to  win  over  Filippo  Strozzi,  but  Strozzi  had 

no  faith  in  the  tyrant  and  retired  to  Venice.    After  the  murder 

of  Alessandro  he  undertook  the  leadeiship  of  a  band  of  republican 

exiles  with  the  object  of  re-entering  the  city  (1537);  but  having 

been  defeated  and  captured  and  put  to  the  torture,  he  committed 

suicide.    His  son  Leone  (151 5-1 554)  was  a  distinguished  admiral 

in  the  Service  of  France  and  fou|^t  against  the  Medici;  he  died 

of  a  wound  received  while  attacking  Sarlino.  Another  Filippo 

(1541-X583)  served  in  the  French  army,  and  was  captured  and 

killed  by  the  Spaniards.    Senator  Carlo  Strozzi  (1587-1671) 

formed  an  important  library  and  collected  a  valuable  miscellany 

known  as  the  Carte  Stroaiane,  of  which  the  most  important 

part  is  now  in  the  state  archives  of  Fk>rence;  he  was  the  author 

of  a  Storietta  della  cittd  di  Firenze  dal  127Q  al  1292  (unpublished) 

and  a  Storia  della  casa  Barberini  (Rome,  1640).    The  Strozzi 

acquired  by  marriage  the  titles  of  princes  of  Forano,  dukes  of 

Bagnolo,  &c.    The  Strozzi  palace,  which  belonged  to  the  family 

until  X907,  was  bequeathed  by  will  to  the  Italian  nation. 

See  A.  Bardi,  Filippo  Strom  (Florence.  1894);  B.  Niccolini, 
Filippo  Stroai  (Fk>rence);  C.  Guasti.  Le  Carle  Stroaiane  (Ftorence. 
1 884-1891). 

STRUENSBB,  JOHAN  FREDERICK     (z73X-i77a),     Danish 
political  philosopher,  was  bom  at  Halle  in  X73Z.    His  father, 
subsequently    superintendent-general    of     ScUeswig-Holstein, 
was  a  rigid  pietist;  but  young  Struensee,  who  settled  down  in 
the  'sixties  as  a  doctor  at  Altona,  where  his  superior  intelligence 
and  elegant  manners  soon  made  him   fashionable,    revolted 
against  the  narrowness  of  his  father's  creed,  became  a  fanatical 
propagandist  of  the  atheism  associated  with  the  Encychpudiet 
and  scandalized  his  contemporaries  by  his  frank  licentiousness. 
But  he  was  a  clever  doctor,  and,  having  somewhat  restored  the 
king's  health,  and  gained  his  affection,  was  retained  as  court 
physician,  accompanied  Christian  VII.  on  a  foreign  tour  and 
returned  with  him  to  Copenhagen.    It  had  always  been  Struen- 
see's  ambition  to  play  a  great  part  in  the  worid  and  realize  his 
dream   of   reform.     He   had  gathered  from  various  Danish 
friends,  most  of  them  involuntary  exiles  of  doubtful  character, 
that  the  crazy,  old-fashioned  Dano-Norwegian  state,  misruled 
by  an  idiot,  was  the  fittest  subject  in  the  world  for  the  experi- 
ments of  a  man  of  superior  ingenuity  like  himself;  and  he  pro- 
ceeded to  worm  his  way  to  power  with  considerable  astuteness. 
First  he  reconciled  the  king  and  queen,  for  he  calculated, 
shrewdly  enough,  that  if  the  king  was  to  be  his  tool  he  must 
needs  make  the  queen  his  friend.    At  first  Carolina  Matilda 
disliked  Struensee,  but  the  unfortunate  girl  (she  was  scarce 
eighteen)  could  not  fail  to  be  deeply  impressed  by  the  highly 
gifted  young  doctor,  who  speedily  and  completely  won  her 
heart.    By  January  x 7 70  he  was  notoriously  her  lover;  a  suc- 
cessful vaccination  of  the  baby  crown  prince  in  May  still  further 
increased  his  influence;  and  when,  in  the  course  of  the  year, 
the  king  sank  into  a  condition  of  mental  torpor,  Struensee's 


authority  became  paramount.  Previously  to  this,  the  capable 
minister  of  foreign  affairs,  J.  H.  E.  Bemstorff  iq.v.),  was  got 
rid  of  by  a  royal  letter  of  the  13th  of  September  1770,  and 
Struensee's  disreputable  friend,  the  exiled  Count  Rantzau- 
Aschebuxg,  was  recalled  to  court;  and  with  him  came  another 
Altona  acquaintance  of  Struensee's,  Enevold  Brandt,  who  had 
also  been  living  abroad  under  a  doud. 

For  a  time  Struensee  kept  himself  discreetly  in  the  back- 
groimd,  though  from  henceforth  he  was  the  wirepuller  of  the 
whole  political  machine.  6ut  he  soon  grew  impatient  of  his 
puppets.  In' December  the  council  of  state  was  aboliidied; 
and  Struensee  appointed  himself  mattre  de  requites.  It  was 
now  his  official  duty  to  present  to  the  king  all  the  reports  from 
the  various  departments  of  state;  and,  Christian  VII.  being 
scarcely  responsible  for  his  actions,  Struensee  dictated  whatever 
answers  he  pleased.  His  next  proceeding  was  to  dismiss  all 
the  heads  of  departments,  and  to  abolish  the  Norwegian  stad- 
holderships.  Henceforth  the  cabinet,  with  himself  as  its  motive 
power,  was  to  be  the  one  supreme  authority  in  the  state.  Un- 
fortunatdy,  he  had  made  up  his  mind  to  regenerate  the  benighted 
Danish  and  Norwegian  nations  on  purdy  abstract  prindples, 
without  the  slightest  regard  for  native  customs  and  predilec- 
tions, which  in  his  eyes  were  prejudices.  He  was  hampered, 
moreover,  by  not  knowing  a  word  of  Danish.  Many  of  his 
reforms,  such,  for  instance,  as  the  establishment  of  foundling 
hospitab,  the  abdition  of  capital  punishment  for  theft  and 
of  the  employment  of  torture  In  judicial  process,  the  doing 
away  with  such  demoralizing  abuses  as  perquisites,  and  of 
"  lackeyism,"  or  the  appointment  of  great  men's  domestics  to 
lucrative  public  posts,  were  distinctly  beneficial  if  not  original. 
Unfortunately  reform  was  not  as  much  a  prindple  as  a 
mania  with  Struensee.  The  mere  fact  that  a  venerable 
institution  still  existed  was  a  suffident  reason,  in  his  eyes, 
for  doing  away  with  it.  Changes  which  a  prudent  minister 
might  have  effected  in  a  generation  he  rushed  through  in 
less  than  a  fortnight.  Between  the  39th  of  March  1771  and 
the  x6th  of  January  1773 — the  ten  months  during  which  he 
held  absolute  sway — ^he  issued  no  fewer  than  1069  cabinet 
orders,  or  more  than  three  a  day  In  order  to  be  sure  of  obedi- 
ence he  dismissed  wholesale  without  pension  or  compensation 
the  staffs  of  all  the  public  departments,  substituting  for  old 
and  experienced  officials  nominees  of  his  own,  in  many  cases 
untried  men  who  knew  little  or  nothing  of  the  country  they 
were  supposed  to  govern. 

The  dictator's  manners  were  even  worse  than  hb  morals. 
He  habitually  adopted  a  tone  of  msulting  superiority,  all  the 
more  irritating  as  coming  from  an  ill-informed  foreigner;  and 
sometimes  he  seemed  deliberately  to  go  out  of  his  way  to  diock 
the  most  sacred  feelings  of  the  respectable  people.  Nor  was  this 
all.  His  system  of  retrenchment,  on  which  he  particulariy 
prided  himself,  was  in  the  last  degree  immoral  and  hypocritical, 
for  while  reducing  the  number  of  the  public  officials,  or  clipping 
down  their  salaries  to  starvation  points,  he  squandered  thousands 
upon  baUs,  masquerades,  and  other  amusements  of  the  court, 
and  induced  the  imbecile  king  to  present  him  and  his  friend 
Brandt  with  60,000  rix-dollars  apiece. 

Still,  in  spite  of  all  his  blundexs  and  brutalities,  it  is  dear 
that,  for  a  diort  time  at  least,  middle-dass  opinion  was,  on  the 
whole,  favourable  to  him;  and,  had  he  been  wise^  he  might 
perhaps  have  been  able  to  defy  any  hostile  combination.  But 
such  was  his  contempt  for  the  Danish  people  that  he  cared  not 
a  jot  whether  they  approved  or  disapproved  of  his  reforms. 
What  incensed  the  people  most  against  him  was  the  way  in 
which  he  put  the  king  completdy  on  one  dde;  and  this  feeling 
was  all  the  stronger  as,  outside  a  very  narrow  court  circle, 
nobody  seems  to  have  believed  that  Christian  VII.  was  really 
mad,  but  only  that  his  will  had  been  weakened  by  habitual 
ill  usage;  and  this  opinion  was  confirmed  by  the  publication 
of  the  cabinet  order  of  the  X4th  of  July  1771,  appointing 
Struensee  "gehejme  kabinetsminister,"  with  authority  to 
issue  cabinet  orders  which  were  to  have  the  force  of  royal 
ordinances,  even  if  unprovided  with  the  royal  sign-manual. 
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Nor  were  StrueAsee's  relations  with  the  queeri  less  oflTensive 
to  a  nation  which  had  a  traditional  veneration  Tor  the  royal 
house  of  Oldenburg,  while  Caroline  Matilda's  shameless  conduct 
in  public  brought  the  Crown  into  contempt.  The  society  which 
daily  gathered  round  the  king  and  queen  excited  the  derision 
of  the  foreign  ambassadors.  The  unhappy  king  was  little 
more  than  the  butt  of  his  environment,  and  once,  when  he 
threatened  his  keeper,  Brandt,  with  a  flogging  for  some  impertin- 
ence, Brandt,  encouraged  by  Struensee  and  the  queen,  actually 
locked  him  in  his  room  and  beat  him  with  his  fists  till  he  begged 
for  mercy.  Things  were  at  their  worst  during  the  winter  of 
177 1.  Struensee,  who  had,  in  the  meantime,  created  himself  a 
count,  now  gave  full  rein  to  his  licentiousness  and  brutality. 
If,  as  we  are  assured,  he  publicly  snubbed  the  queen,  we  may 
readily  imagine  how  he  treated  Cbmmon  folk.  Before  long 
the  people  had  an  opportunity  of  expressing  their  disgust 
openly.  In  the  summer  of  1771  Caroline  Matilda- was  delivered 
of  a  daughter,  who  was  christened  Louisa  Augusta;  and  a 
proclamation  commanded  that  a  "Te  Deum"  in  honour  of 
the  event  should  be  sung  in  all  the  churches;  but  so  universal 
was  the  belief  that  the  child  was  Struensee's  that,  at  the  end  of 
the  ordinary  services,  the  congregation  rose  and  departed 
en  masse. 

The  general  ill  will  against  Struensee,  which  had  been  smoul- 
dering all  through  the  autumn  of  177 1,  found  expression  at  last 
in  a  secret  conspiracy  against  him,  headed  by  Rantzau-Ascheburg 
and  others,  in. the  name  of  the  queen-dowager  Juliana  Maria. 
Early  in  the  morning  of  the  17th  of  January  2772  Struensee, 
Brandt  and  the  queen  were  arrested  in  their  respective  bed- 
rooms, and  "  the  liberation  of  the  king,"  who  was  driven  round 
Copenhagen  by  his  deliverers  in  a  gold  carriage,  was  received 
with  universal  rejoicing.  The  chief  charge  against  Struensee 
was  that  he  had  usurped  the  royal  authority  in  contravention 
of  the  Kongdov.  He  defended  himself  with  considerable 
ability  and,  at  first,  confident  that  the  prosecution  would  not 
dare  lo  lay  hands  on  the  queen,  he  denied  that  their  liaison 
had  ever  been  criminal.  But,  on  hearing  that  she  was  also  a 
prisoner  of  state,  his  courage  evaporated,  and  he  was  base 
enough  to  betray  her,  though  she  did  all  in  her  power  to  shield 
him.  On  the  25th  of  ^pril  Struensee  and  Brandt  were  con- 
demned first  to  lose  their  right  hands  and  then  to  be  beheaded ; 
their  bodies  were  afterwards  to  be  drawn  and  quartered.  Sen- 
tence of  death  was  the  least  that  Struensee  had  to  expect.  He  had 
undoubtedly  been  guilty  of  Uu-majesli  and  gross  usurpation 
of  the  royal  authority,  both  capital  offences  according  to  pars. 
7  and  26  of  the  Kongelav.  The  sentences  were  carried  out  on 
the  28th  of  April,  Brandt  suffering  first. 

See  £lie  Salomon  Fransois  Reverdil,  Struensee  et  la  tour  de  Copen- 
hague  1760-1772  (Paris.  1858);  Kari  Wittich,  Struensee  (Leipzig, 
1879);  Peter  Edward  Holm,  Danmark-Norjes  Historte,  vol.  iv. 
(Copenhagen,  1897-1905):  Gustave  Baacle  0e  Lagr^ze.  La  Reine 
Caroline' MatkUde  et  le  Comte  Struensee  (Paris.  1887);  Robert  Niabet 
Bain.  Scandinavia,  cap.  xv.  (Cambridge.  190^):  William  Henry 
Wilkina,  A  Queen  of  Tears  (London,  1904);  Cieorg  Friedrich  von 
Jcnsscn-Tusch,  Die  Versckwdrung  gegen  die  Kdninn  Karoline 
Mathilde  und  die  Crafen  Struensee  una  Brandt,  naen  hisher  ungjt- 
druckten  Originaiakten  (Leipzig.  1864).  (R.  N.  B  ) 

STRUTT*  JBDBDIAH  (17 26-1797),  British  inventor  and 
manufacturer,  was  bom  at  South  Normanton,  Derbyshire, 
where  his  father  occupied  a  farm,  on  the  28th  of  July  1726. 
He  was  educated  at  a  good  country  school,  with  a  view  to 
becoming  a  farmer,  but,  showing  great  aptitude  for  mechanical 
arts,  he  was  in  1740  articled  for  seven  years  to  a  wheelwright  at 
Findern,  near  Derby.  Here  he  lodged  with  a  hosier,  Woollatt, 
whose  daughter  he  married  in  1755.  In  the  meantime  he  had 
inherited,  from  his  uncle,  the  stock  on  a  farm  at  Blackwell, 
near  south  Normanton,  now,  and  probably  then,  the  property  of 
the  duke  of  Devonshire.  While  in  occupation  of  this  farm  his 
brother-in-law,  William  Woollatt,  brought  to  his  notice  the 
efforts  that  had  been  unsuccessfully  made  to  produce  ribbed 
as  well  as  plain  goods  on  the  stocking  frame,  and  here  he  invented 
Strutt's  Derby  ribbing  machine.  Patents  were  taken  out  by 
Strutt  and  Woollatt  in  1758  and  1759.    Strutt  went  to  live  at 


Derby,  and  with  his  biother-in-hw  started  a  ftctofy,  "  Derby 
Patent  Ribs  "  at  once  becoming  popular.  la  176s  Stmtt  and 
Woollatt  joined  Samuel  Need,  a  hosier  of  Nottia^am.  and 
carried  on  there  and  at  Derby  a  very  successful  boiiBesB^  la 
1768  they  were  ai^roached  by  Richard  Arkwright  (f.9.),  who  had 
been  recommended  by  Messrs  Wright,  bankers  erf  Niktin^am, 
to  consult  Need  as  to  the  posaibilities  of  his  cotton-spittBiBg 
frame.  Strutt  at  once  realized  its  value,  and  was  able  to  solve 
one  or  two  minor  difficulties  which  had  intenuptcd  the  soiooth 
working  of  the  new  mechanism.  The  firm  erf  Arkwrighl, 
Strutt  &  Need  started  their  first  cotton  mill  at  Nottiai^uiD, 
with  horse  power.  Later  works  were  erected  at  Cfooiford  and, 
about  1780,  after  Strutt  dissolved  partnership  with  Aikwngkt. 
he  built  himself  the  mills  at  Belper  and  Milfonl,  the  greater  part 
of  which  are  still  used.  The  partnership  with  Need  had  tcmita- 
ated  in  1773  with  the  expiration  of  the  patents.  Slnnly  bcloit 
thb  Strutt  had  made  the  discovery,  which  revolutiofuxed  the 
manufacture  of  calico,  that  cotton  could  be  used  thraoghoA 
in  its  making.  To  house  the  machinery  for  this  new  iaveatkn 
the  first  fire-proof  miU  in  Engjiand  was  built  at  Derby.  la 
order  to  be  near  his  work  Strutt  built,  from  bis  own  desigas, 
Milford  House,  near  Belper,  where  he  tivcd  until  1795,  wbea 
ill  health  compelled  him  to  return  to  Derby.  Here  be  <fied  ia 
X797.    He  left  three  sons  and  two  dau^tcia. 

His  eldest  son,  William  Strutt  (1756-1830),  was  also  of  great 
mechanical  ability.  It  was  he  who  designed  the  calico  fKtory 
above  mentioned;  he  applied  hinaaelf  to  the  houae-hcattag 
problem  and,  finally,  iqvented  the  Belp«r  stove  He  abo 
devised  a  self-acting  spinning  mule,  which  had  however  no  gieat 
success.  He  was  a  fellow  of  the  Royal  Sodetj.  His  sob. 
Edward  Strutt  (i8ox~i88o),  was  for  some  time  M.P.  for  Derby, 
and  in  x8s6  was  raised  to  the  peerage  with  the  title  of  Baraa 
Belper  of  Belper. 

8TRUVB,  PRIBDRICH  6B0RO  WILHBUi  (1793-1864). 
German  astronomer,  the  son  of  Jacob  Struve  (i755-t84t).  was 
bom  at  Altona  on  the  isth  of  April  1793.  In  x8oS  he  eateird 
the  university  of  Dorpat  ( Yuriev),  where  he  first  studied  phSology. 
but  soon  turned  his  attention  to  astronomy.  From  1813  to 
1820  he  was  extraordinary  professor  of  astronomy  and  oaathe- 
matics  at  the  new  university  and  observer  at  the  observatory, 
becoming  in  1820  ordinary  professor  and  director.  He  reauieed 
at  Dorpat,  occupied  with  researches  on  double  stars  and  geodesy 
till  1839,  when  he  removed  to  superintend  the  conatructicQ  of 
the  new  central  observatory  at  Pulkowa  near  St  Petersburg^ 
afterwards  becoming  director.  Here  he  continued  his  activity 
untU  he  was  obliged  to  retire  In  x86i,  owing  to  failiag  health 
He  died  at  St  Petersburg  on  the  23rd  of  November  1864. 

Struve's  name  b  best  known  by  his  observaiiona  of  double  stan, 
which  he  carried  on  for  many  years.  These  bodies  bad  fim  fafcn 
regularly  measured  by  W.  Henchel.  who  discovered  that  Baay  of 
them  formed  systems  of  two  stars  revolvins  round  their  coaaoB 
centre  of  gravity.  After  him  J  HertchcT  (and  for  sooe  vmt 
Sir  James  bouth)  had  observed  them,  but  their  labours  were  edspaed 
by  btruve.  With  the  9|-in.  refractor  at  Dorpat  he  dfaco^eied  a 
great  number  of  double  stars,  and  published  in  1827  a  Stt  of  d 
the  known  objects  of  this  kind  (Culo/tffar  maems  tSeOmrum  imfh- 
ctMiK).  His  miCToraetric  measurements  of  3714  double  start  ««« 
made  from  183^  to  1837,  and  are  contained  in  his  pnadpal  wofk. 
SteUarum  dupluium  d  mtdiiplicium  uunsurue  wntromet  ■  n» 
(St  Petersburg.  1837  aeq.;  a  convenient  summary  of  the  resnhs  s 
given  in  vol.  L  m  the  Duneeki  Observatmj  PtAUemiums,  i8;<»L 
The  places  of  the  objects  were  at  the  same  time  detcnauied  w«li 
the  Dorpat  meridian  circle  (.Sidiarum  fixarum  trnprtmns  impltaam 
et  multiplicium  positiones  mediae,  St  Petenburg.  i9sa  icq.).  At 
Pulkowa  he  redetermined  the  "  constant  of  abenatioa."  hut  vat 
chiefly  occupied  in  working  out  the  results  of  former  years'  wait 
and  in  the  completion  of  the  geodetic  operations  in  w«ich  he  had 
been  engaged  during  the  greater  part  of  his  Kfe.  He  had  enm- 
menced  them  with  a  survey  of  Livonia  (i8ifr>i8i9).  wtarh  wm 
followed  by  the  measurement  of  an  arc  of  meridian  of  more  that 
3i*  in  the  Baltic  provinces  of  Russia  {Besekrtibtmtder  Braitraratf- 
messung  in  den  Ostseeprooinaen  Russlands,  2  vols.  410^  Dorpai. 
1831 ).  This  work  was  afterwards  extended  by  Struve  and  Ccscnl 
Tenner  into  a  measurement  of  a  meridional  arc  froai  the  aortk 
coast  of  Norway  to  Ismait  on  the  Danube  {Are  da  minHen  4t 
2f  *  2</  entre  le  Danube  et  la  iter  Glaciaie.  1  vols.,  and  1  voL  pbtca 
4to.  St  Petersbufg.  i8s7-i86o).   (SaeCEOoasY ;  Eabts. FicuaaoF^ 


STRYCHNINE— STRYPE 


IBi  ton  OiTO  WtUdM  Snuvi  (b-  iBig),  hiving  uudiHl 
■t  ibc  tcidaay  >l  St  Petcnbuig,  btcuDc  usiiUnt  u  Pulkon 
in  1839,  lod  dinctOT  in  1863  on  his  father's  nsigulioa-  From 
184}  to  i86>  he  mi  utvising  utnoonitT  to  the  hcadquuten 
of  tiM  sraiy  and  uvy;  churman  of  the  Imemiiionil  Aiiro- 
nomiul  ConfKU  Iioin  1M1-1S7S;  icling  proidcnt  ol  Ibc 
Icilcrn4tlraui  Metric  Coouniiaion  io  1871^  and  proident  of  the 
InUmatiORli  Congreia  for  a  Pbolographic  Survey  ol  the  Stare 


Hii 


1887,  in  which  yeai  he  * 

illibutiani  to  aitiODomy  cover  a 
pubUalkuu     It    given     Id  ^Pogieu 


I  priv>-  o 


IMltrariidUiVolt.  3,  i,*. 

Another  taa,  KEiimca  Wiuraui  SnuvE  (h-'i8u),  itudied 
cbcmiMiyi  and  obiained  1  pubiic  qipointoient  ai  chemical 
open  to  the  administntion  of  the  Caucaiui. 

Tw«  of  Otio  Wilhelm  Stmve'l  wni  have  a)u  been  prominent 
In  the  Doiid  of  icieace.  Kau.  Hirmann  Sixtrae  (b.  1854) 
studied  malhemattca  at  Dorpat,  and  became  in  1883  auiilanli 
40d  in  1890,  on  hit  fathei't  letirement,  aitroDomei  at  the 
ob»eTvatofy  at  Pulkowa.  In  189;  he  became  proleiior  at  the 
AJbertut  Univeraily  and  diiector  of  the  obaervatory  at  KOnigi- 
berg;  and  in  1904  be  waa  called  to  Beilin  ai  pioleuor  and  diiectoi 
o(  Ihe  obierviiory  there.  Kit  InveMlgttioD  of  the  Saluinian 
tyilem  dm  crowned  by  (he  Royal  Astronomical  Sodely  of 
London  in  190J.  Gd«tav  Wilhelm  Ludwio  SiaoVE  (b.  iBj8) 
Mudied  at  Carpal,  Bonn  and  Leipiig,  and. became  observer 
at  the  Dorpat  obaeivatoiy  In  i88£.  This  poit  he  retained 
unlil  iSMi  vhen  he  migrated  to  the  univeniiy  ol  Cracoo  as 
eitraordinary  proloaor,  becoming  in_,iS97_onfinai7  profeuor 
ol  astronomy  and  geodeay.  "'  

nRYCHHUK  CuHdNA." an' alkaloid  diicoverBl  In~i8i8 
by  PeUetier  and  Caventou  in  St  Ignatiui's  beant  iSlrycktiei 
linalii) ;  It  alio  occurs  in  other  spedcs  of  Siryeimu,  i.(.  5.  It  ax 
tuinicd,  S.  atniriita,  S.  TitaU,  and  is  generally  acoJmpanicd  by 
another  allialoid  bmcine,  CbHmNiOi^HiO,  whicb  »u  iaoUted 
by  Pelletlet  and  Caventou  in  1819.  Siiycbnine  ciyataUires  from 
alcohol  in  colourleia  prisma,  which  are  pnctically  insoluble  in 
HBtet,  and  with  difficulty  soluble  in  the  common  organic 
•otventl.  It*  taste  it  eiceptionally  bllts.  It  has  an  alkaline 
reaction,  and  ia  a  tertiary  monacid baie.  Ills  opiically  active, 
the  natural  form  being  Uevoroutoiy.  Bradna  closely  resembles 
ilrychniae,  and  It  ill  dimethoiy  derivative.  The  conitituiions 
■re  nnhnown  (lee  J.  Schmidt,  Ihi  AHalBidilumii.  1904;  1909). 

ifaficiiw.— The  H.P.dose  of  slrydnini  is  ^  to  A  gr.  In 
iolalian  or  fn  pill  form.*  A  preparation  it  jyriipiu  /ati  fkoi- 
fkatU  cum  qitiuinaei  tf/ycAnifu, containing  ^gr.  ol  ttrychnine 
in  each  fluid  drachm. '  Strydminiu  kydroeUtridum  It  alio 
uted;  It  it  much  more  soluble  than  strychnine.  From  It  Is 
prepared  Itfovr  tOyclminat  kyimcUmii,  containing  i  gr.  of 
hydrochloride  in  no  minims.;. The  United  SuiE)  pbarms' 
copoeia  also  contains  riryckniiiai  niirat  and  tirjcininat  inlpkai. 
Strychnine  it  Incompatible  with  liquor  areenicaUt  and  potanium 
k>di<)e. 

Pkyiitltpal  Ailltiy-  •Applied  ntemally  strychnine  iiapomlul 

thit  purcDK,    Bfucine  ii  a  local  anaeMhetic    Slrythr- —  ■■- 

t,lg^  ,."...-1.  L.^—  I — I..  -1 1 — 1  1 


:h.  bciflf  Iredv  abHxbed  Im 


.  -xiflfl  Iredv  at 

Sven  hypodermically.      Inlemally  urYchnine   acli   a>  a   biller, 
creasintf  ihe  lecreiiDn  of  ganric  juice  and  the  inKalinal  periitaUia. 

hai  a  purgative  action.    Tbe  vprriSc  effeeti  of  the  drug,  howeve- 

dI  ihe  Bpioal  e«d  and  inereaica  tlwir  rrtfin  Lrriiabiliiy.  Sma 
dom  inercaie  the  leniibility  ol  touch.  liilit  and  beuini;  laige  do* 
CAufc  twiichiqE  ol  the  minclvt  and  dimculty  in  swallowiiig;  whi 
in  ovenlne  violent  convuhjoni  are  produced.  The  cerebral  coi 
voluiiont  remain  unaffected,  but  the  important  centra  "f  '> 
medulla  obloniata  are  Himulaled.     Not  oaly  la  the  r 


■nated  by  Ihe  kidneys  ai  urYCbnine 
Ttoafmliu.— Siry^aiac  is  cUcdy^use 


ind  ilyiet  (chieSy'  functieoal).  and  i>  mou  valiuUe  in 

the  poit-dlphthezitic  paralyda.    In  arDfieiHvc  lead 

pal  ind  the  paialyiis  loUowiAg  acute  a1colbo1i»n.  lairly 

vh  It  is  liable  to  sudden  o^pse.  a  hypodcnnic  in- 

ieci  line  wiH  often  save  the  patient's  life.    In  cclLapse 

loll  haemorrhage  and  in  sudden  and  accidenial  arrest 

mu  «  a  i\  gr.  0?  tbe  hydnchlorifle  may  dhnidare 

the  «.     In  acute  opium  poiaoniag  atrychnine  is  very 

val  a  phyiiokifical  antagonist  of  efalonl  hydrate. 

the  iytpnoea  due  to  emphvaenia,  pMhisi  and  anhma. 

stF!  crvtce.  given  Intemalfy  in  doses  of  i  to  3  mininu 

of  I  ie  lyrup  of  iroo,  quinine  and  sirychninp  is  uaed  as 

]  he   tymptoffls  ol   alryrhnine   pDuoning   usually 

twi  muicles  and  a  Icding  ol  impending  luflocation. 

acter;  the  arms  are  UTelcheil  out.  mpimion  impnfpd.  tht  muicln 
are  n|id,  tbe  body  is  ihrown  Into  oputhgtonos,  i^.  it  resti  bow- 
lorm  on  the  head  and  the  heels  (occaiiDnally  the  body  ii  flrud 
lorward  [emprDsihatDnos].  the  eyes  remain  wide  open  and  fixed. 


le  muKlet  relax,  and  1h 


S^« 


ogcln. 


It  is  usually  tbe  first  symptom,  no  Rlasalion  taiaag  place  between 


Thetn 
the  (I 


•trycludne  potsonlng  Is  to  tmnwdiatdy  e 


lach  with  a  stomach- 


Chloral  a 


amyf  inhalaliHU  are  uieful  in  the  early 
muscles  are  freely  nuvabLe      "-■— 

appESn  imminent  artificlarn 
STRTBTENSK,  01  Skvei 
Ruuia,  in  I  be  pn» 
of  Chita,  and 
Itdtual   '       - 
of  Sjoo 


ualcdoi 


linus  of  tl 


the  reipintory 

Bsium  bromide 
es.     II  oeam  from  asphyxia 

Cossack  village  of  Asiatic 
likalia,  aji  m.  by  rail  £. 
Trans-Siberian  railway.    It 


irorks. 

id  biographer. 


mng  tl 


STBTPE,iOini  (1643-1737),  En^ish  historian  ai 
WIS  botn  in  Houndiditch,  London,  on  the  ril  01  novemoei 
164].  He  was  the  ion  of  John  Strype.  01  vin  Sliyp.  a  member 
of  a  Brabant  limily  who,  to  escape  reli^Dus  persecution,  settled 
In  London,  in  a  [dace  itterwardi  known  is  Slrypc's  Vird  in 
Petlicoit  Lane,  11 1  merchinl  and  slk  throwster.  The  younger 
Jebn  was  educated  it  St  Paul's  ScbOd,  and  on  the  jth  ol  July 
1663  entered  Jeius  College,  Cambridge;  thence  he  proceeded 
taCaIherineKall,»herehegnuluilodB.A.  in  iMj  ind  M.A,  in 
l66g.  On  the  i4thof  July  of  the  latter  ycir  he  became  perpetual 
curate  of  Theydon  Bois,  Essex,  and  a  few  months  afteiwatdi 
curate  and  tecturei  of  Lcyton  In  the  same  county.  He  was  never 
tnitituted  or  inducted  to  tbe  living  of  Leytoo,  but  in  1674  he 
was  licensed  by  the  tuihop  of  London  to  preach  and  expound 
Ihe  word  of  God,  and  to  perform  the  full  office  of  priest  and 

profiti  of  it.  In  1711  he  obtained  from  Archbiihop  Teniion 
(he  dnecuie  of  Wat  Tarring,  Sussex,  and  he  dischar^  the 
duties  of  lecturer  st  Hackney  from  1689  'jll  1714. .  At  the  Utter 
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pUce  be  iptDt  hit  law  ytu*  wilh  ■  numcd  gnnddiugfater, 
Ibe  wife  of  a  lutieon,  Tbonui  Htnii.  dyin|  there  on  the  iitL 
of  Dtctnbei  itj;,  »  the  tfe  of  ninety-four.  He  iru  buried 
la  Ibe  cburcb  at  Leylon. 
Throaili  Mi  [ritmkliip  wi 

acceHloibcpapcnolSiTHit. , , »--~j< 

Irom  whkh  be  nude  oHuive  tiamcriHi;  he  alio  carried  on  an  ej- 
leiiMweorrewMdnantli  Anhbidnp  Wake  and  Biihopi  Burnei, 
Aiieibory  aad  NicholiiHi.  Tlie  niMriali  tku  obuiaed  {ormrd  the 
baiia  of  hie  Uttoiieal  and  bngrapMcal  worlu.  wlueh  rriite  cbieHy 
to  the  nerii''  "'  "*■"  "-' '""      '■^"  '  hti 


STUART,  A.— STUART,  G. 


in  lAtktft 


■TUART,  UumUA^dsjS-iGii),  daughtei  ot  Cfaaila 
Stuart,  earl  ot  Lennoi,  younger  biaihet  ef  Lord  Damley 
and  of  Eluabelfa,  daushttr  ot  Sir  WiUiam  Cavendiih  and 
"  Ben  o[  Hardwick,"  is  interating  hiitorically  u  having  been 
(by  itrict  pedigree)  neit  En  lucceuion  to  Junes  VI.  of  Scotland 
to  the  Ihmnes  of  England  and  Scotland,  alter  Queen  Elizabeth. 
Her  father'!  mother  wai  Margaret  Douglai,  the  daughter  of 
Henry  VII. '■  daughter,  Queen  Margaret  ol  Scotland,  and  the 
earl  of  Angus,  She  ms  bom  in  1575  and  eaiiy  became  the 
Centre  oF  the  Inlrigua  of  tiiOK  who  in  Eliaabeth'i  reign  refused 

were  piopcsed,  iaciuding  Henry  IV,  of  Fiaoce,  the  earl  of  North- 
umberiand,  and  Euoi  Sluait,  duke  of  I^nnoi.  In  ijoo  a  plot 
wai  formed  by  tbe  ciodente  section  at  the  Roman  Catholics 
at  marrying  her  to  Ranuodo,  eldest  ion  of  tbe  duke  of  Parma, 
*bo  was  deKcnded  from  John  of  Gaunt,  and  ol  raising  her 
*ith  Spanish  luppoit  to  the  ihrone. '  She  was  in  consequence 
legardcd  with  tuipidon  and  dislavour  by  Eliiabeth  and  doaely 
watched  and  guarded  at  Hardwick  by  the  dowager  countess  of 
Shrewsbury,  In  1605  the  queen's  suspicions  were  increased 
by  the  diKOvery  of  a  plot  to  marry  Arabella  to  Edward,  cldrat 
ion  of  Lord  Bcauchamp,  who  aa  graodson  of  Edward  Seymour, 
tar!  ol  Hertford,  and  ot  Lady  Catherine  Grey  (younger  sister 
ol  Lady  Jane  Grey),  was  heir  to  tbe  throne  after  Elizabeth 
according  lo  the  will  of  Henry  VIII,  1  According  to  other 
accounts  the  intended  husband  wt*  Thomai  Seymour,  a  younger 
Bon  of  the  eati  of  Hertford.  >  Arabefia  entered  with  ardour  into 
the  project,  and  planned  an  escape  Iram  Hardwick  with  the  aid 
of  her  chaplain  Starkey.  who  altetiti  failure  committed  luidde. 
In  December  (he  wrote  lecretly  to  Lord  Hertford  proposing 
her  marriage  with  hii  grandsop,  but  the  latter  immediately 
informed  the  council.  In  February '  1603  another  attempt 
■t  escape  failed,  and  ihe  was  then  transferred  to  the  care  of 
the  eid  of  Kent  at  Wrest  House.VThe  anxiety  and  anger, 
aroused  by  bee  cotiduct  was  reputed  to  be  the  cause  ot  Eliiabeth'i 
death  the  same  year,  V'When  Jatnes  I.  had  gained  .aecure 
possession  d  the  throne,  Arabella  was  received  at  court  and 
treated  with  favour,  and  the  ibowed'her  Gdehly  to  James  by 
icvealing  a._coaioiuiiiC«lioo^Dade_to.her_by  the  csniiHratoii 


naoie  had  been  uwd 
his  Linie  by  ScanmtiL, 


In  (he  Main  and  Bye  Plots,  in  which  hi 
without  her  sanction.  Every  effort,  h 
preveot  ber  marriage.  She  ii  described  at 
Venetian  secretary  in  London,  *»"  of  gn  ,        _    ..  _.  . 

able  qualities,  being  gifted  with  many  arcomplishosenis,  irm>ag 
them  being  the  knowledge  ef  Latin.  French.  Spanish,  lialiag, 
besides  her  native  English  ";  a*  having  "  very  eaatted  ideas, 
having  been  brought  up  in  firm  bdief  (hat  she  would  Hiciced 
to  the  crown."  as  limiled  in  meani,  of  the  Puritan  penoasaa, 
and  very  ptoud,  insisting  on  a  pr«edence  over  (k  piiocesics. 
though  ordered  back  by  the  masLer  of  the  cereBson  and 
In  consequence  being  eipcUed  from  the  court.  A  litlk  later 
the  is  called  *'  a  regular  termagant  "  and  in  1A07  "  Dotterv 
bcaulilul."'  Is  December  1609  she  planned  an  escape  with 
Sir  George  DougUt  (o  Scotland,  apparently  wiih  a  view  li 
arranging  a  maniage  with  Stephen  Bogdin.  pretender  to 
Moldavia,  and  on  (he  scheme  being  discovered  she  was  arroled. 


She  w    . 

£r6oo  a  year  by  Jairi 


anted  a 


ich  other  < 


forbidden 


_  .  pay  her 

md  of  February  1610  she  becajue  engaged 
LO  nuuam  Seymour,  younger  brother  of  Edward,  and  grai>d»n 
ol  Lord  Hertford,  a  suitor  especially  forbidden  by  Janet.  A 
promise  was  enacted  from  them  by  tbe  privy  cooncil  that  ibcv 
would  not  marry  without  (he  king's  consent,  bflt  neverthdea 
Ihey  'were  secretly  married  on  the  iind  of  June  at  Crecmsk!;. 
Immediately  it  was  known  the  culprits  were  imprisoned, 
Arabella  a(  Lambeth  and  her  husband  in  the  Tower.  In  itii 
tbe  was  placedin  charge  ol  the  bishop  of  Durham.  Herappbci- 
tion  for  a  writ  of  liabeas  corpus  was  refused,  and  on  rtv  161^ 
of  March  she  left  London,  progressing  however,  00  accnint  ef 

tbe  jrdot  June  161 1  disguised  in  man's  ckxhing.  and  succeeded 
in  getting  en  board  a  ship  bound  for  (Calais.  Meanwhile  her 
husband  liad  also  effected  his  escape  and  was  aailinx  towinfa 
the  French  coail.    Their  two  ships  were  drawing  logetber 

more.""  Soon  afterwards  the  unfonunilt 
iiuted  and  brought  bock  10  the  Tower,  where 

L  twr  favour,  and  It  reported  to  have  answered 
pleading  for  ber  that  "  she  had  eaten  ol  (he 
In  November  lOii  a  new  plot  for  ber  escape 
ing  at  last  all  hope  she  tank  into  odaiKboly, 

il  a  victim  to  state  policy  on  or  about  (be  ijth  of  Seplemb« 
15.  She  was  buried  in  Ihe  tomb  ol  Mary  (}ueen  of  Siou  is 
nry  Vll.'a  chapel  in  Westminster  Abbey.    There  ippeus  10 

Her  huiband,  after  awaiting  her  in  vain  at  Ouead.  went  oe 

Paiii.     He  relumed  to  En^and  in   idi6  after  his  wik't 

ith  and  was  restored  10  favour.     He  married  ia  iSiS  Fraocet. 

daughter  of  Robert  Devereui,  earl  of  Essei,  becine  earl  al 

Hertford  by  the  death  of  hit  grandfather  in  j6ji.  and  marquBS 

In  i6t°.     He  took  an  active  pan  in  the  dvQ  war  in  Cbarics  L'l 

~  ;n,.waigovemarofthepiinceof  Wales,  and  at  the  RestontioB 

dukedom  of  Somerset  was  revived  In  hit  favour.     He  died 

660,  and,  on  the  failure  aS  his  male  descendants  in  the  pend 

US  ton  John,  4th  duke,  the  dukedom  of  Soraaenet  paved  to 

descendants  of  his  brother,  Francts,  Baron  Seymou  el 

Trowbridge,  and,  on  the  extinction  of  the  iatter's  male  liar  to 

(he  dder  branch  of  the  Seymour  EamDy,  descouted  from  ^ 

Edward  Seymour  of  Berry  Fomeioy,  Devon. 

See  al«  Tit  Life  and  leUcri  tfAraUU  Slmirt,  by  E.  T.  Bradin 
(1SB9).  whKh  npcneda  Ibe  Ufi  by  £.  Coops  (1U6}. 
RDART.  GILBERT  (i^ss-iSiS),  American  artisi,  was  bm 
:  North  Kingstown,  Rhode  Island,  on  the  jrd  of  Decenber 
rjs-  He  studied  at  Newport,  Rhode  Ttland.  with  Coke 
leiander,  and  went  with  bim  Co  Scotland,  bet  returvd  u 
merica  after  Aleaandez's  death  and  obtaii^  Inany  portnii       1 

■Cof.  ej  Stale  Paper$,  Vwrien,  ii.  541,  >•  4a.  SI4- 

•■--■     "---■ -       ^-■—      -    the   »jrf    s(  ]■■       I 
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commiiwions.  In  177$  he  went  to  EngUnd,  and  became  a 
pupil  of  Benjamin  West  in  1778.  His  work,  however,  shows 
none  of  the  influence  of  West,  and  alter  four  years  Stuart  set 
up  a  studio  for  himself  in  London,  meeting  with  much  success. 
Living  beyond  his  means,  he  got  into  finwnrisl  difficulties,  and  in 
2788  escaped  to  Dublin.  In  London  he  had  painted  Geoxge  IIL 
and  the  future  George  IV.,  and  in  Paris  had  painted  Louis  XVI., 
and  his  success  was  no  less  great  in  Ireland.  After  five 
years  he  left  Ireland  for  his  native  land  in  order  to  paint  General 
Washington,  who  was  said  to  be  the  only  person  in  whose 
presence  Stuart  found  himself  embarrassed,  and  his  first  por- 
trait Stuart  felt  was  a  failure;  but  Washington  sat  to  him  again, 
the  result  being  the  "  Athenaeum  "  head  on  an  unfinished  canvas, 
showing  the  left  side  of  the  face.  This  remains  the  accepted 
likeness  of  Washington,  of  whom  he  also  painted  a  full-length 
lor  Lord  Lansdowne;  of  each  of  these  portraits  hie  executed  many 
replicas.  Among  his  portraits  are  those  of  Presidents  Washington, 
John  Adams,  Thomas  Jefferson,  James  Madison,  James  Monroe 
and  John  Quincy  Adams,  and  John  Jay,  Governor  WinUirop, 
Generals  Gates  and  Knox,  Bishop  White,  Chief  Justice  Shippen, 
John  Singleton  Copley,  Sir  Joshua  Reynolds,  Benjamin  West, 
Lords  Clinton,  Lyndhurst,  and  Inchiquin,  Sir  Edward  Thornton, 
Mme  Pattoson-Bonaparte  and  Horace  Binney.  Stuart's 
original  colouring  and  technique,  and  his  insight  into  character, 
make  him  not  only  one  of  the  few  great  Ainerican  artists,  but 
one  of  the  greatest  portrait  painters  of  his  time.  He  settled  at 
Boston  in  1805,  and  died  there  on  the  37th  of  July  1828. 

See  George  C.  Mason,  Lift  and  Works  t^CHhert  Stuart  (New  York, 
1879).  

STUART,  JAMBB  EWELL  BROWN  (x833'-x864),  American 
soldier,  was  bom  in  Virginia  on  the  6th  of  February  1833  and 
entered  West  Point  military  academy  in  1850.  Commissioned 
in  1854  second  lieutenant  of  cavalry,  he  saw  considerable  service 
in  Indian  warfare,  and  took  part  idso  in  the  repression  of  civil 
disorder  in  Kansas.  In  2855  he  had  married  a  daughter  of 
Colonel  Philip  St  George  Cooke,  who  was  regarded  as  the  most 
capable  cavalry  officer  in  the  United  States  service,  and  gave 
his  son-in-law  the  benefit  of  his  experience  and  judgment.  In 
1859  Stuart,  while  staying  in  Washington  on  officiii  business, 
was  sent  to  assist  Colonel  R.  E.  Lee  in  the  suppression  of  the 
John  Brown  raid  on  Harper's  Ferry.  Two  years  later  the 
Civil  War  presaged  by  the  Kansas  troubles  and  John  Brown's 
expedition  broke  out,  and  when  Virginia  seceded  Stuart  resigned 
his  commission  in  the  United  States  army  to  share  in  the  defence 
of  his  state.  He  had  resigned  as  a  lieutenant — a  notification 
of  his  promotion  to  captain  had  actually  crossed  his  letter  of 
resignation  in  the  post — but  trained  officers,  especially  of  cavalry, 
were  so  scarce  that  he  was  at  once  made  a  colonel.  With  very 
little  delay,  and  with  the  scantiest  of  formal  training,  his 
regiment  was  mustered  into  the  Confederate  army,  and  assigned 
to  Joseph  Johnston's  force  in  the  Shenandoah  Valley.  His  men 
were  mounted  on  their  own  horses,  knew  the  country  thoroughly, 
and  in  his  capable  hands  soon  made  themselves  profident  in 
outpost  duty.  In  the  opening  campaign  Stuart's  command 
acted  as  a  screen  to  cover  Johnston's  movement  on  Manassas, 
and  at  the  first  battle  of  Bull  Run  which  followed,  Stuart  dis- 
tinguished himself  by  his  personal  bravery.  During  the  autumn 
and  winter  of  i86x  he  continued  hb  outpost  service  and  was 
somewhat  severely  handled  by  General  Ord's  force  at  the  action 
of  DranesviUe.  He  was  now  promoted  brigadier-general  and 
placed  in  command  of  the  cavalry  brigade  of  the  army  of 
Northern  Virginia.  Just  before  the  Seven  Days'  Battle  (q.v.) 
he  was  sent  out  by  Lee  to  locate  the  right  flank  of  McClellan's 
army,  and  not  only  successfully  achieved  his  mission,  but  rode 
right  round  McClellan's  rear  to  deliver  his  report  to  Lee  at 
Richmond.  After  the  battle  of  Gaines's  Mill  on  the  27th  of  June 
Stuart's  cavaby  raided  McGellan's  abandoned  line  of  communi- 
cation with  White  House,  and  his  dismounted  riflemen,  aided 
by  a  light  howitxer,  successfully  engaged  a  Federal  gunboat 
on  the  Pamunkey.  But  such  romantic  and  far-ranging  raids  on 
this  occasion,  as  on  several  others,  contributed  little  or  nothing 
to  the  success  of  the  army  as  a  whole.    In  the  next  campaign, 
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it  is  true,  he  had  the  good  fortune,  in  his  raid  against  General 
Pope's  communications,  not  only  to  bum  a  great  quantity  of 
stores,  but  also,  what  was  far  more  important,  to  bring  oil 
the  headquarters'  staff  document  of  the  enemy,  from  which 
Lee  was  able  to  discover  the  strength  and  positions  of  his  oppo* 
nents  in  detaiL  Stuart,  now  a  major-general  and  commander 
of  the  cavalry  corps,  was  present  at  the  second  battle  of  Bull 
Run,  and  during  the  Maryland  campaign  he  brilliantly  defended 
one  of  the  passes  of  South  Mountain  (Crampton's  Gap),  thus 
enabling  Lee  to  concentrate  his  disseminated  army  in  time  to 
meet  McClellan's  attack.  After  this  battle  the  indefatigable 
troopers  embarked  upon  a  fresh  raid,  which,  though  without  any 
definite  object,  had  its  value  as  an  assertion  of  unbroken  courage 
after  the  quasi-defeat  of  Antietam,  and  in  addition  wore  out 
the  Federal  cavalry  in  vain  efforts  to  pursue  them.  On  this 
occasion  the  swift  Virginians  covered  80  miles  in  27  hours  and 
escaped  with  the  loss  of  but  three  men.  At  Fredericksburg 
Stuart's  cavalry  were  as  usual  in  the  flank  of  the  army,  and  his 
horse  artillery  imder  Major  Pelham  rendered  valuable  service 
in  checking  Franklin's  attack  on  "  Stonewall "  Jackson's  corps  by 
diverting  a  whole  infantry  division  that  formed  part  of  Franklin's 
command.  At  ChanceUorsville  Stuart  was  specially  appointed 
by  Lee  to  take  over  command  of  the  II.  army  corps  after 
Jackson  had  been  woimded,  and  though  unused  to  commanding 
so  large  a  force  of  all  arms  he  acquitted  himself  so  weU  in  the 
second  day's  fighting  that  many  considered  that  a  grave  injustice 
was  done  to  him  by  the  promotion  of  Major-General  Ewell, 
Jackson's  principal  lieutenant,  to  fill  the  position  left  vacant 
by  Jackson's  death.  The  next  campaign,  Gettysburg,  was 
preluded  by  the  cavalry  battle  of  Brandy  Station,  in  which  for 
the  first  time  the  Federal  cavahry  showed  themselves  worthy 
opponents  for  Stuart  and  his  men.  The  march  to  the  Potomac 
was  screened  by  the  cavalry  corps,  which  held  the  various  ap- 
preaches  on  the  right  flank  ci  the  army,  but  at  the  crisis  of  the 
campaign  Stuart  was  absent  on  a  raid,  and  although  he  attempted 
to  rejoin  Lee  during  the  battle,  he  was  met  and  checked  some 
miles  from  the  field  by  General  Gregg,  so  that  the  skill  and 
courage  which  might  have  turned  the  scale  in  favour  of  Lee  on 
the  first  and  secohd  days  of  the  great  battle  were  employed  only 
in  covering  his  retreat.  The  cavalry  took  part  in  the  war 
of  manceuvre  between  Meade  and  Lee  in  the  autumn  of 
2863,  and  then  went  into  winter  quarters.  Very -shortly  after 
the  opening  of  the  campaign  of  2864  Stuart's  corps  was  drawn 
away  from  Lee's  army  by  the  Union  cavalry  imder  Sheridan, 
and  part  of  it,  with  which  was  Stuart  himself,  was  defeated  at 
Yellow  Tavern  on  the  20th  of  May.  Stuart  himself  was  killed. 
Stuart  possessed  the  ardent  and  resolute  character  of  the  true 
cavalry  leader,  and  although  he  was  fortunate  enough  to  com- 
mand brigades  and  regiments  exclusively  composed  of  men  who 
were  both  bom  horsemen  and  natives  of  Virginia,  and  to  be 
opposed,  for  the  first  two  years,  by  docile  but  unenterprising 
squadrons  which  were  recruited  in  a  more  ordinary  way,  yet  it 
was  undeniable  that  he  possessed  the  gift,  indeed  the  genius, 
of  a  great  leader.  That  his  energy  was  sometimes  squandered 
on  useless  raids  was  but  natural,  considering  the  character  of 
his  forces,  but  in  regard  to  his  performances  in  the  more  exhaust- 
ing and  far  more  vital  service  of  security  and  reconnaissance. 
General  Johnston  could  ask  "  How  can  I  sleep  unless  he  is  on  the 
outpost?  "  and  General  Lee  could  say  "  He  never  brought  me  a 
false  report."  Stuart  preserved  under  all  circumstances  the 
gaiety  of  a  cavalry  subaltern  and  the  personal  character  of  an 
earnest  Christian,  and  the  army  regarded  -his  loss  as  almost  as 
heavy  a  blow  to  tbe  Confederate  cause  as  that  of  Jackson. 

See  Life  by  H.  B.  McQellan  (1885). 

STUART^  SIR  JOHN,  Count  or  BiIaioa  (2759'xSx5)»  British 
lieutenant-general,  was  bom  in  Georgia.  His  father.  Colonel 
John  Stuart,  was  superintendent  of  Indian  affairs  in  the  southern 
district,  and  a  prominent  royalist  in  the  War  of  Independence. 
Educated  at  Westminster  School,  young  Stuart  entered  the 
3rd  Foot  Guards  in  2778,  and  almost  immediately  went  to 
America  with  his  regiment.    He  was  present  at  the  siege  oC 
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Charleston,  the  battles  of*  Camden  and  Guildford  oourt-house, 
and  the  surrender  of  Yorktown,  retuniing  a  regimaital  lieu- 
tenant and  an  army  captain,  as  was  then  usual  in  the  Guards. 
Ten  years  later,  as  captain  and  lieutenant-colonel,  he  was 
present  with  the  duke  of  York's  army  in  the"  Netherlands 
and  in  northern  France.     He  took  part  in  the  sieges  and 
battles  of  the  1793  campaign,  Valenciennes,  Lincelles,  Dunkirk 
and  Lannoy.     In  the  following  year,  now  at  the  head  of  his 
battalion,  he  was  present  at  Landredes  and  at  Pont-A-Chin 
or  Toumay,  and  when  the  tide  turned  against  the  allies,  he 
shared  with  his  guards  in  the  discomforts  of  the  retreat.    As 
a  brigadier>general  he  served  in  Portugal  in  1796,  and  in 
Minorca  in  1799.     At  Alexandria,  in  x8oi,  his  handling  of  his 
brigade  called  forth  special  commendation  in  general .  orders, 
and  a  year  later  he  became  substantive  major-general.    After 
two  years  in  command  of  a  brigade  in  Rent,  Stiiart  went  with 
Sir  James  Craig  to  the  Mediterranean.    The  English  were 
employed  along  with  Lacy's  Russians  in  the  defence  of  the  king- 
dom of  Naples,  but  Austerlitz  led  to  the  recall  of  the  Russian 
contingent,  and  the  British  soon  afterwards  evacuated  Italy. 
Thus  exposed,  Naples  fell  to  the  advancing  troops  of  Mass6na, 
but  GaSta  still  held  out  for  King  Ferdinand,  and  Mass6na's 
main  force  soon  became  locked  up  in  the  siege  of  this  fortress. 
Stuart,  who  was  in  temporary  command,  realized  the  weakness 
of  the  French  position  in  Calabria,  and  on  the  ist  of  July  1806 
swiftly  disembarked  all  his  available  forces  in  the  gulf  of  S. 
Euphemia.    On  the  4th  the  British,  4800  strong,  won  the  cele- 
brated victory  of  Maida  over  Reynier's  detachment.    Nothing, 
however,  was  done  to  follow  up  this   success,  as  Stuart  was 
too  weak  to  shake  Mass6na's  foothold  in  Naples.    After  besieging 
and  taking  the  castle  o)  Scylla,  the  little  force  returned  to 
Messina.    Besides  the  dignify  of  count  of  Maida  from  the  court 
of  Palermo,  Stuart  received  the  thanks  of  parliament  and  an 
annuity  of  £1000,  as  well  as  the  K.C.B.    Superseded  by  two 
other  generals,  Fox  and  Moore,  the  latter  of  whom  was  his  junior, 
Stuart  came  home  in  i8o(i.    A  year  later,  however,  as  a  lieu- 
tenant-general, he  received  the  Mediterranean  command,  which 
he  held  until  iSio.^P  His  operations  were  confined  to  south 
Italy,  where  Murat,  king  of  Naples,  held  the  mainland,  and  the 
British  and  Neapolitan  troops  held  Sicily  for  the  Bourlx)n  king. 
Of  the  events  of  this  time  may  be  mentioned  the  failure  to 
relieve  Colonel  Hudson  Lowe  at  Capri,  the  expedition  against 
Murat 's  gunboats  in  the  bay  of  Naples  and  the  second  siege  of 
Scylla.    The  various  attempts  made  by  Murat  to  cross  the 
straits  uniformly  failed,  though  on  one    occasion  the  French 
actually  obtained  a  footing  in  the  island.     In  x8xo .  Stuart 
returned  to  England.    He  died  at  Clifton  in  18x5.    Two  months 
previously  he  had  received  the  G.C.B. 
.  STUART,  JOHN  H*DOUALL  (i8i8-x866),  South  ^Australian 
explorer,  was  bom  at  Dysart  in  Fifeshire,  Scotland,  ixi  x8i8,  and 
arrived  in  the  colony  about  X839.    He  accompanied  Captain- 
Sturt's  1844-1845  expedition  as  draughtsman,  and  between  x8s8 
and  1863  he  made  six  expeditions  into  the  interior,  the  last  of 
which  brought  him  on  the  a  5th  of  July  to  the  shores  of  the  Indian 
Ocean  at  Van  Diemen's  Gulf,  at  the  mouth  of  the  Adelaide 
River.     Stuart  was  not  the  first  to  cross  the  island  continent 
from  south  to  north;  that  honour  belongs  to  the  Burke  and  Wills 
expedition,  which  reached  the  Gulf  of  Carpentaria  on  the  6th  of 
February  1861.    Stuart  returned  to  Adelaide  exhausted  and 
broken,  and  never  recovered  from  the  effects  of  the  great  priva- 
tions which  he  suffered.    He  returned  to  England,  where  he 
died  on  the  sth  of  June  1866.    Stuart  was  rewarded  with 
£3000  and  a  grant  of  1000  sq.  m.  of  grazing  country  in  the 
interior  rent  free  for  seven  years.    His  name  is  perpetuated  by 
Central  Mount  Stuart. 

'  STUART.  HOSES  (1780-1852),  American  biblical  scholar, 
was  bom  in  Wilton,  Connecticut,  on  the  26th  of  March  X780. 
He  was  reared  on  a  farm;  graduated  with  highest  honours  at 
Yale  in  1799;  in  x8oa  was  admitted  to  the  Connecticut  bar, 
and  was  appointed  a  tutor  at  Yale,  where  he  remained  for  two 
years;  and  in  1806  beipame  pastor  of  the  Centre  (Congrega- 
tional) Church iol  New  -  Haven.  •  In  xSxo  he  was  appointed 


professor  of  sacred  literature  in  the  Aadover  Theolo^al 
ary,  organized  in  x8o8.  Here  he  succeeded  FKphalff  Pesnoa 
(x7Sa~x8a6),  the  first  preceptor  of  the  Phillips  (Andover)  Academy 
and  in  X786-X806  professor  of  Hdyrew  aad  Oriental  lai^aages 
at  Harvard.  Stuart  himsdf  .then  knew  haitUy  oiorc  than  the 
elements  of  Hebrew  and  not  very  much  more  Greek  than  Hdicrv ; 
in  x8xo-x8x2  he  prepared  for  the  use  of  his  students  a  Hebrew 
grammar  which  they  copied  day  by  day  from  bis  mamncnpt; 
in  18x3  he  printed  his  GrmiMMr,  which  appeared  in  an  cnkricd 
form,  **  with  a  copious  syntai  and  praaas,"  in  iSai,  and  ra 
republished  in  England  by  Dr  Pos^  in  183 x.  He  paduoEy 
made  the  acquaintance  of  German  woiks  in  hemMncuucs, 
first  Schleusner,  Seller  and  Gesenius,  and  tanght  himself  Ger- 
man, arousing  much  su^don  and  distrust  among  bis  oolkagues 
by  Us  unusiud  studies.  But  his  reoognitkn  soon  came,  pan]y 
as  a  result  of  ha  LeUer  tcDr  Ckammng  cm  Ik*  Svjbjea  af  Rditi^us 
Liberty  (1830),  but  more  largdy  throu^  thi^grovxng  favour 
shown  to  German  philology  and  critical  methods.  In  X84S  he 
resigned  his  diair  at  Andover.  He  died  in  Andover  on  the 
4th  of  January  1833. » He  has  been  called  the  "father  of 
exegeticfd  studies  in  America."  He  contributed  laigdy  by  his 
teadiing  to  the  renewal  of  foreign  nussaonary  seal— «f  Us  1500 
students  more  than  xoo  became  foreign  miaaionaxies^  among 
them  such  skilled  trandators  as  Adooiram  Jodson,  E&s  Rigp 
and  William  G.  Schauffler. 

Aoiong  his  more  important 'pnblicatioat  were:' Wioer's  Grarik 
Cranmar  tf  the  New  TesUtmem  (1825),  with  Edward  Robinsoa: 
Commtntary  on  the  EjnaUe  to  Ike  Hebrwws  (x8a7>l838):  Comimfuicry 
on  the  EpisiU  to  the  Romans  (183a):  Commemittry  em  Ike  Apocciypte 
(1845):  MiseeUanies  (1846^;  Gesenius's  Bebrao  Cnmmar  (i&4^). 
a  version  which  tnvdved  Stuart  in  a  long  controveny  with  T.  j. 
Conant.  the  earlier,  and  po«ibly  more  acholariy.  timiHlator  of 
Geienius;  Commentary  on  EeeUsiatkt  (1851),  and  Ceaemenlary  em 
the  Book  of  Proverbs  (185a). 

See  the  memorial  sermons  -by  Edwards  A.'  Paxk  (Boocon,  X852) 
and  William  Adams  (New  York.  1832). 

STUBB8  [Stubbe],  JOHN  {e.  iS43*-i59i)f  Eng&h  pampUeteer. 
was  bom  in  Norfolk  about  1543.;  He  was  educated  at  Trinity 
College,  Cambridge,  and  after  stiidsring  law  at  Lincoln's  Inn. 
took  up  his  residence  at  Thdveton,  Norfolk.  His  views  were 
Puritan,  and  he  regarded  with  disgust  the  negociations  for  a 
marriage  between  Queen  Elisabeth  and  the  duke  ol  Anjcxa. 
In  X579  he  put  his  opinions  into  a  pampUet  entitled  Tke  Dis- 
eoverie  of  a  Gaping  Gnlf  wkereinto  En^nd  is  like  la  be  S^aUared 
by  anoAer  French  Marriage.  The  circulation  iA  this  pamphlet 
was  proUbited,  and  Stubbs,  his  printer,  and  publislkr  were 
tried  at  Westnunster,  found  guilty,  and  sentenced  to  have  their 
right  hands  cut  off.  -The  printer  was  subsequently  pardoned, 
but  in  the  case  of  Stubbs  and  his  publisher  the  sentence  was  duly 
carried  out.  Stubbs  protested  Us  loyalty  from  the  finL£  His 
right  hand  having  been  cut  off,  he  removed  Us  hat  with  Us  left, 
and  cried  "  God  Save  the.  Queen!"  before  fainting  away.  He 
was  subsequently  imprisoned  for.  ei^teen  nMmtliL  On  being 
rdeased  he  continued  to  write,  publishing;  among  other  pam- 
pUets,  a  reply  to  Cardinal  Allen's  D^enu  tjlke  Em^isk  CatkeUcx. 
He  died  in  1591  at  Havre,  Fhmoe,  where  be  seems  to  have  gone 
to  volunteer  for  military  service  under  Henry,  ol  Navaxre. 

STUBBS  [Stubbss],  PHfUP  (c,  xS5S-<^  16x0),  En^hsh 
pampUeteer;  was  bom  about  1555:  He  is  reputed  to  have  been 
a  brother  or  near  relation  of  John  Stubbs  (q.v.).  He  was 
educated  at  Cambridge  and  subsequently  at  Oxford,  but  did  not 
take  a  degree,  spending  the  greater  portion  of  Us  time  txavellinf 
about  the  oountxy.  He  started  writing  about  X58X,  and  in  1 5^3 
published  Tke  Analamie  of  Abuses,  This  consisted  of  a  vimleru 
attack  on  the  manners,  customs,  amusements  aiul  fashioas  of 
the  period,  and  is  still  valuable  for  its  copious  infbcmatioQ  oa 
those  matters.  In  X59X  Stubbs  published  A  Ckrislal  Class  L-r 
Ckristian  Women,  of  which  at  least  seven  editions  were  caLcd 
for,  and  he  followed  this  with  other  semi-devotional  works. 
He  died,  probably,  about  i6xa 

STUBBS.  WILUAH  Ci8a5-X90x),  English  historian  and  bishop 
of  Oxford,  son  of  William  Morley  Stubbs,  solidtor,  of  Raares* 
borough,  YorksUre,  was  bom  on  the.axst  <A  June  183 s>  ^"^ 
was  educated  at  the  Ripon  grammar  school  and  Christ  Chardw 
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Oxford,  where  he  graduated  in  1848,  obtaining  a  first-claas  in 
classics  and  a  third  in  mathematics.  He  was  elected  a  fellow  of 
Trinity  College,  and  held  the  college  living  of  Navestock,  Essex, 
from  1850  to  1866.  He  was  librarian  at  Lambeth,  and  in  1862 
was  an  unsuccessful  candidate  for  the  Chichele  professorship 
of  modern  history  at  Oxford.  In  1866  be  was  appointed  regius 
professor  of  modem  history  at  Oxford,  and  held  the  chair  until 
1884.  His  lectures  were  thinly  attended,  and  he  found  them 
grievous  interruptions  to  his  historical  work.  Some  of  hb 
statutory  lectures  are  published  in  his  Lectures  on  Mediaeval  and 
Modern  History.  He  was  rector  of  Cholderton,  Wiltshire,  from 
187  s  to  1879,  when  he  was  appointed  a  canon  of  St  Paul's. 
He  served  on  the  ecclesiastical  courts  commission  of  1881-1883, 
and  wrotje  the  weighty  appendices  to  the  report.  On  the  35th 
of  April  1884  he  was  consecrated  bishop  of  Chester,  and  in 
1889  was  translated  to  the  see  of  Oxford. 

Until  Bishop  Stubbs  found  it  necessary  to  devote  all  his  time 
to  his  episcopal  duties,  he  pursued  historical  study  with  un- 
remitting diligence.  He  rejected  the  theory  of  the  unity  and 
continuity  of  history  so  far  as  it  would  obliterate  distinctions 
between  ancient  and  modem  history,  holding  that,  though  work 
on  ancient  history  is  a  useful  preparation  for  the  study  of  modem 
history,  cither  may  advantageously  be  studied  apart.  He  urged 
that  history  is  not  to  be  treated  as  an  exact  science,  and  that 
the  effects  of  individual  character  and  the  operations  of  the 
human  will  necessarily  render  generalizations  vague  and  conse- 
quently useless.  While  pointing  out  that  history  has  a  utility 
as  a  mental  disdpUne  and  a  part  of  a  liberal  education,  he  recom- 
mended its  study  chiefly  for  its  own  sake,  for  the  truth's  sake 
and  for  the  pleasure  which  it  brings.  It  was  in  this  spirit  that 
he  worked;  and  his  intellectual  character  was  peculiarly  fitted 
for  his  work,  for  he  was  largely  endowed  with  the  faculty  of 
judgment  and  with  a  genius  for  minute  and  critical  investigation. 
He  was  eminent  alike  in  ecclesiastical  history,  as  an  editor  of 
texts  and  as  the  historian  of  the  English  constitution.  His 
right  to  be  held  as  an  authority  on  ecclesiastical  history  was 
proved  in  1858  by  his  Regislrum  sacrum  ani^licanumf  which  sets 
forth  episcopal  succession  in  England,  by  many  other  later 
works,  and  particularly  by  his  share  in  Councils  and  Ecclesiastical 
Documents,  edited  in  co-operation  with  the  Rev.  A.  W.  Haddan, 
for  the  third  volume  of  which  he  was  specially  responsible.  His 
place  as  a  master  in  critical  scholarship  and  historical  exposition 
is  decided  beyond  debate  by  the  nineteen  volumes  which  he  edited 
for  the  Rolls  series  of  Chronicles  and  Memorials.  It  is,  however, 
by  his  Constitutional  History  of  England  that  he  is  most  widely 
known  as  a  historian.  The  appearance  of  this  book,  which 
traces  the  development  of  the  English  constitution  from  the 
Teutonic  invasions  of  Britain  till  1485,  marks  a  distinct  step  in 
the  advance  of  English  historical  learning.  Specialists  may  here 
and  there  improve  on  a  statement  or  a  theory,  but  it  will  always 
remain  a  great  authority,  a  monument  of  i>atient  and  exhaustive 
research  of  intellectual  power,  and  of  ripe  and  disciplined 
judgment.  Its  companion  volume  of  Select  Charters  and  other 
Illustrations  of  English  Constitutional  History,  admirable  in 
itself,  has  a  special  importance  in  that  its  plan  has  been 
imitated  with  good  results  both  in  England  and  the  United 
States. 

Bishop  Stubbs  belongs  to  the  front  rank  of  historical  scholars 
both  as  an  author  and  a  critic.  Among  Englishmen  at  least  he 
excels  all  others  as  a  master  of  every  department  of  the  historian's 
work,  from  the  discovery  of  materials  to  the  elaboration  of  well- 
founded  theories  and  literary  production.  He  was  a  good 
palaeographer,  and  excelled  in  textual  criticism,  in  examination 
of  authorship,  and  other  such  matters,  while  his  vast  erudition 
and  retentive  memory  made  him  second  to  none  in  interpretation 
and  exposition.  His  carefulness  was  exemplary,  and  his  refer- 
ences are  always  exact.  His  merits  as  an  author  are  often  judged 
solely  by  his  Constitutional  History.  The  learning  and  insight 
which  this  book  displays  are  unquestionable:  it  is  well  planned, 
and  its  contents  are  well  arranged;  but  constitutional  history 
is  not  a  lively  subject,  and,  in  spite  of  the  skill  with  which 
Stubbs  handled  it  and  the  genius  displayed  in  his  narrative 


chapters,  the  book  does  not  afford  an  adequate  idea  of  his  place 
as  a  writer  of  history.  What  that  is  cannot  be  determined 
without  taking  into  account  the  prefaces  to  some  of  the  volumes 
which  he  edited  for  the  Rolls  series.  Several  of  them  contain 
monographs  on  parts,  or  the  whole,  of  the  author's  work,  written 
with  remarkable  literary  skilL  In  these  his  language  is  vigorous 
and  dignified;  he  states  the  results  of  his  labour  and  thought 
with  freshness  and  lucidity;  tells  nimiberless  stories  in  a  most 
delightful  manner,  and  exhibits  a  wonderful  talent  for  the  repre- 
senution  of  personal  character;  the  many  portraits  of  historic 
persons  of  all  orders  which  he  draws  in  these  prefaces  areas 
brilliant  in  execution  as  they  are  exact  and  convincing.  Among 
the  most  notable  examples  of  his  work  for  the  Rolls  series  are 
the  prefaces  to  Roger  of  Hoveden,  the  Gesia  regum  of  William 
of  Malmesbury,  the  Cesta  Henrici  II.,  and  the  Memorials  of  St. 
Dunstan.  Both  in  England  and  Ainerica  Bishop  Stubbs  was 
universally  acknowledged  as  the  head  of  all  Eni^ish  historical 
scholars,  and  no  English  historian  of  his  time  was  held  in  equal 
honour  in  European  countries.  Among  his  many  distinctions 
he  was  D.D.  and  hon.  D.C.L.  of  Oxford,  LL.D.  of  Cambridge 
and  Edinburgh,  Doctor  in  utroque  jure  of  Heidelberg;  an 
hon.  member  of  the  uniyersity  of  Kiev,  and  of  the  Prussian, 
Bavarian  and  Danish  academies;  he  received  the  Prussian 
order  Pour  U  mtriie,  and  was  corresponding  member  of  the 
Acad^mie  des  sciences  morales  et  politiques  of  the  French 
Institute. 

Stubbs  was  a  High  Churchman  whose  doctrines  and  practice 
were  grounded  on  learning  and  a  veneration  for  antiquity.  His 
opinions  were  received  with  marked  respect  by  his  brother  pre- 
lates, and  he  acted  as  an  assessor  to  the  archbishop  in  the  trial 
of  the  bishop  of  Lincoln.  His  tastes  were  those  of  a  student, 
and  he  did  not  disguise  his  dislike  of  public  functions  and  the 
constant  little  journeys  which  take  up  so  much  of  a  bishop's 
time.  Nevertheless  he  fulfilled  aU  his  episcopal  duties  with 
diligence,  and  threw  all  his  heart  into  the  performance  of  those 
of  a  specially  spiritual  nature,  such  as  his  addresses  at  confirma- 
tions and  to  those  on  whom  he  conferred  orders.  As  a  ruler  of 
the  Church  he  showed  wisdom  and  courage,  and  disregarded 
any  effort  to  influence  his  policy  by  clamour.  In  character  he 
was  modest,  kind  and  sympathetic,  ever  ready  to  help  and 
encourage  serious  students,  generous  in  his  judgment  of  the 
works  of  others,  a  most  cheery  companion,'  full  of  wit  and 
humour.  His  wit  was  often  us^  as  a  weapon  of  defence,  for 
he  did  not  suffer  fools  gladly.  An  attack  of  Ulness  in  November 
1900  seriously  impaired  his  health.  He  was  able,  however,  to 
attend  the  funeral  of  Queen  Victoria  on  the  and  of  February 
190X,  and  preached  a  remarkable  sermon  before  the  king  and 
the  German  emperor  on  the  following  day.  His  illness  became 
critical  on  the  20th  of  April,  and  he  died  on  the  22nd.  In 
1859  he  had  married  Catherine,  daughter  of  John  Dollar,  of 
Navestock,  and  had  a  numerous  family. 

See  Letters  of  William  Stubbs,  Bishop  of  Oxford,  ed.  W.  H.  Hutton. 

(W.  Hu.) 

STUCCO  (Ital.  stucco,  adapted  from  O.H.G.  stuccki,  crust,  piece, 
patch,  Ger.  Stack,  piece,  allied  to  stock),  a  kind  of  plaster 
used  for  the  covering  of  walls,  or  for  decorative  or  ornamental 
features  such  as  cornices,  mouldings,  &c.,  or  for  ceilings.  The 
stucco  used  as  an  exterior  covering  for  brick  or  stone  work 
is  coarse;  a  finer  kind  is  used  for  decorative  purposes.  (See 
Plaster-Woxil) 

STUCK,  FRANZ  (1863-  ),  German  painter,  was  bom  at 
Tettenweis,  in  Bavaria,  and  received  his  artistic  training  at  the 
Munich  Academy.  He  first  made  a  name  with  his  iUustrations 
for  Pliegende  Blatter,  and  vignette  designs  for  programmes  and 
book  decoration.  He  did  not  devote  himself  to  painting  till  after 
1889,  the  year  in  which  he  achieved  a  marked  success  with  his 
first  picture,  "  The  Warder  of  Paradise."  His  style  in  painting 
is  based  on  a  thorough  mastery  of  design,  and  is  sculptural 
father  than  pictorial.  His  favourite  subjects  are  of  mythological 
and  allegorical  character,  but  in  his  treatment  of  time-wom 
motifs  he  is  altogether  unconventional.  A  statuette  of  an 
athlete,  bronze  casts  of  which  are  at  the  Berlin  and  Budapest 
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lULtioiuil  tiUcrict  HDd  tlie  Huaburg  Huseum,  affordi  convindoK 
proof  of  hia  ilIchI  for  plastic  art.  Among  hit  juintiags  tht  best 
knowa  ate  "Sin"  ud  "  Wx,"  it  the  Munich  Fiuliotbtk, 
"  Tbe  Sphiia,"  "  The  Ciudinon,"  "  The  Kivali,"  ■'  PandiM 
LoK,"  "Oidipui,"  "  Templalioa,"  and  "  Ludfer."  Though 
Stuck  wai  one  ol  tbe  leaden  o(  the  Munich  Sataien,  he  enjoyed 
an  appointment  of  ptoteMor  at  the  academy. 

BTUCLET  (o«  Stdiely),  THOMAS  (c.  isiJ-iSjS),  Ecgiiih 
idventurer,  nn  of  Sii  Hugh  Stucley,  ol  ASeton,  neat  Iff  lacombe, 
a  knight  of  the  body  to  King  Heniy  VIII.,  wai  tuppoied  by 
ume  of  hit  contEffifwraria  to  have  been  an  illegitimate  ion  of 
the  king.  He  waa  a  standard-t>earer  at  Boulogne  From  1547  to 
1550,  entered  the  aervice  of  tbe  duke  of  Somenet,  and  after  hi» 
maflter'i  arreet  in  1^51  a  warrant  was  uiued  agaiut  him,  but  he 

army.     His  military  talent!  biought  him  undei  the  notice  of 

from  Heoiy  U-  of  France  (0  Edward  VL  On  hii  arrival  he 
proceeded  on  the  i6lh  of  September  isji  to  reveal  the  French 
plans  For  the  capture  of  Caf aia  and  for  a  descent  upon  England, 
the  furtherance  of  which  bad,  according  to  his  account,  been  the 
object  of  his  mission  to  England.    Norlbumberland  evaded  tb( 


paymt 


sought  tc 


of  tbe  phns  adopted  by  the  French,  was  imprisoned  in  tbe  Towei 
for  lome  month).  A  pro9«ntion  for  debt  on  his  release  is 
August  155]  compelled  him  to  become  a  soldier  of  fortune  once 
mote,  but  he  returned  10  England  in  December  1SS4  in  the 
train  oF  Philibcrt,  duke  of  Savoy,  after  obtaining  security  against 
his  creditoia.    He  temporarily  improved  his  FortUDes  by  rnarry. 

10  the  duie  o[  Savoy's  service.    At  early  as  ijsS  he  was  sum- 
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:  evidcQce.  In  isti  be  obtained  a 
wamut  permit  ling  him  to  bring  French  ship)  into  English  ports 
although  EngUnd  and  France  were  aaminally  at  peace.  With 
lii  ships,  one  of  which  was  supplied  by  Queen  Eliiabeth,  he 
itarted  buccaneering  against  French,  Spanish  and  Portugueie 
ships,  though  his  commission  was  concerned  with  an  eipedilion 
to  Florida.  Repealed  remonstrances  on  the  part  of  the  aSended 
powers  compelled  Elizabeth  to  disavow  Stucley,  who  surrendered 
la  isti,  but  his  prosecution  was  merely  formal. 

He  had  net  Shane  O'NeiU  at  the  English  court  in  tbe  winter 
of  1561-1561,  and  was  employed  in  1566  by  Sir  Henry  Sidney  inn 
vain  eSort  to  induce  the  Iri-ib  chi  ' 
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purchase  the  estates  and  office  of  Sir  Nicholas  Bagnall,  nanfaal 
oF  Irehuid,  For  £jooa,  hut  Eliiabctli  refused  to  permit  the 
Cransaclioo.  Undeterred  by  this  lailure,  Siudey  bought  laudi 
and  the  office  of  seneschal  of  Weiford  from  Sir  Nicholas  Heron, 
but  in  June  15AS  he  was  dismissed,  and  in  the  neit  year  im- 
prisoned ilk  Dublin  Caatle  on  a  charge  of  high  treason,  but  was 
released  in  October.  He  now  oScred  his  services  to  Fenelon, 
the  French  ambassador  in  London,  and  was  tbencclorward 
continuously  engaged  in  schemes  against  Elizabeth.  Philip  II. 
invited  him  to  Madrid  and  loided  him  with  bonoun.  He  was 
known  at  the  Spanish  court  by  the  curious  title  ol  "  duke  of 
Ireland,"  and  was  established  with  u  handsome  allowance  in 
a  villa  near  Madrid.  He  was  knighted  in  1S71,  and  prepared 
to  become  a  member  of  a  religious  order  of  knighthood.  His 
credit  with  Spain  was  seriously  injured  by  another  Irish  malcon- 
tent, Maurice  Gibbon,  archbishop  of  CasseU  but  Stuciey,  who 
now  desired  lo  leave  Spain,  only  obtained  his  passporii  alter 
Elizabeth  had  demanded  his  dismissal.  He  commanded  three 
galleys  under  Don  John  of  Austria  at  the  battle  of  Lepanto. 
'  ired  him  to  favour  at  Madrid,  and  on  the  ind  of 


March  ij;ihewasatSev 
agaiosl  the  English  with  1 
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as{Hred  lo  mcke  bis  IQc^timale  too,  Gi*coao  Bi 
king  of  Ireland.  He  set  sail  from  Qvita  Vecrhi<  ii  March 
1 57R,  but  put  into  Lisbon,  where  be  was  to  meet  his  cscledeale.' 
Jame9  Fitzmaurice  Fitagerald,  and  to  secure  better  shipa  before 
sailing  for  Ireland.  There  he  was  turned  frooi  fais  poipok  bj 
King  Sebastian,  wilb  whom  he  sailed  for  Morocco.  He  coa. 
manded  the  centre  in  the  battle  of  Alcuai  on  tbe  4lh  el  Aiguii 
1578,  and  Wat  killed,  in  lair  Ggfal  apparently,  thongb  tndiliag 
asserted  that  be  w*t  murdered  by  his  Italian  tddieit  ifio  the 
battle. 


■TDI>.  (1)  A  number  of  hone*  kept  lOT  the  pmpeK  of  bnrd- 
ing,  also  the  place  or  establisbment  where  Ibey  ate  kepi; 
similaily,  a  "  stud  bone,"  a  stallion,  "  stud  groon,"  the  bead 
grOom  of  a  alud,  "stud-book."  theregislcrconlaining  thepedj- 
gtec  of  tboroughbred  bones.  Tbe  word  in  OU  English  is  ibij.  and 
cognate  Forms  are  found  In  Icelandic  and  Danish,  cf.  also  Gennaa 
Grjiul]  tjeed,  now  a  literary  word  for  borsc.  meant  b  01:1 
English  (iltda)  a  stud-hnrse,  and  it  the  same  as  sind  in  origin. 
The  root  to  which  the  word  is  refened  is  sU-,  to  Sand  .t 
stud  meant,  iherefore,  an  ellablishment.     (1)  A  wonl  ihicb 

"prop "or support.  TbeOld  Englisbwordisiliiifii,aiidca;u:ri 
sre  found  in  Danish,  Swedish  and  IcdandlcL  The  ukjiuir 
also  the  root  ild-,  lo  stand.    The  chief  applicatiocs  ol 
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upright  b  w 


colhir,  shirt,  &c 


F  of  armour,  often  decorated  ao 
1,  pinicularly,  to  a  ^lecies  c 
'  head,  neck  and  flat  base, 


ETIIDBR,  BERNHARD  (17114-1SS7),  Swiss  geolo^,  was  hen 
at  Buren,  near  Berne,  in  August  1794.  Although  edncated  as 
a  clergyman,  he  became  so  inleceited  in  geology  11  the  ufuvrtiiiy 
of  G61tingen  that  he  devoted  his  life  to  its  pursuit.  He  subx- 
quenlly  studied  at  Freiburg.  Berlin  and  Paris,  and  in  1S16  >u 

Academy.    In  iSijhe  published  Btytrtfta  eina  Utmtpcfcx 
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vaUitktn  SchKotr-Alptn.  In  tbe  same  yeu.  largely  [hrD-.fh 
hi)  inHuence,  tbe  univenily  d[  BerBe  was  established  and  ne 
became  tbe  ^t  pinfcator  of  mineralogy.  His  Gaiotitier  Sihi.^  a 
in  1*0  vols.  (1851-1853),  and  his  geological  mapsof  SwiUeri^rJ 
prepared  with  the  assistance  of  Arnold  Escher  von  der  Ur'.X 
are  monuments  of  his  research.  In  1850  he  organized  the  ^(» 
lo^cal  survey  oF  Switzerland,  being  appointed  president  of  t>-.c 
commis^nn,  and  retaining  tbis  poaitioci  until  tbe  dose  ai  V-^ 
life.  It  bat  been  remarked  by  Marcou  that  Studer  was  prMi:it 
t  Ihefinl  meeting  of  the  Sodfl*  hclvftiquedes  scieneoiutLi- 
llet  at  Geneva  on  the  ith  of  October  iSij.  and  tnruirnl  1 
lember  during  7'  yean.  He  was  awarded  the  WoUi.^oo 
leda]  by  the  Geological  Sodely  of  London,  1S79.     He  died  at 
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1  of  May  iSSj. 
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STUKBtEY,  WILLIAM  (1687-1765),  English  antiquary,  was 
born  at  Holbeach,  Lincolnshire,  on  the  7th  of  November  1687, 
the  son  of  a  lawyer.  After  taking  his  M.B.  degree  at  Cambridge, 
he  went  to  London  and  studied  medicine  at  St  Thomas's 
HoQMtaL  In  17 10  he  started  in  practice  in  Lincobishire, 
removing  in  17x7  to  London.  In  the  same  year  he  became 
a  fellow  of  the  Royal  Society,  and,  in  17x8,  joined  in  the 
establishment  of  the  Society  of  Antiquaries,  acting.for  nine  years 
as  its  secretary.  In  1719  he  took  his  M.D.  degree  and  in  1730 
became  a  fellow  of  the  Royal  College  of  Physicians,  publishing 
in  the  same  year  his  first  contribution  to  antiquarian  literature. 
His  principal  work,  an  daborate  account  of  Stonehenge,  ap- 
peared in  1740,  and  he  wrote  ccqsiously  on  other  supposed  Druid 
remains,  becoming  familiarly  known  as  the  "  Arch-Druid." 
In  1739  he  took  holy  orders;  and,  after  holding  two  fivings  in 
Lincolnshire,  was  appointed  rector  of  a  parish  in  Bloomsbury, 
London.  He  died  in  London  on  the  3rd  of  March  1765. 
■  STUMPF,  JOHANN  (1500-1576),  one  of  the  chief  writers  on 
Swiss  history  and  U^graphy,  was  bom  at  Bruchsal  (near 
Carlsruhe).  He  was  educated  there  and  at  Strassburg  and 
Heiddberg.  In  1530  he  was  received  as  a  cleric  or  chaplain 
into  the  order  of  the  Knights  Hospitallers  or  of  St  John  of 
Jerusalem,  was  sent  in  1531  to  the  preceptory  of  that  order  at 
Freiburg  in  Breisgau;  ordained  priest  in  Basel,  and  in  1523  placed 
in  charge  of  the  preceptory  at  Bubikon  (north  of  Rapperswil, 
in  the  canton  of  ZQridi).  But  Sttmipf  soon  went  ovtf  to  the 
Protestants,  was  present  at  the  great  Di^utation  in  Berne 
(1538),  and  took  part  in  the  first  Kappel  War  (1529).  He  had 
carried  over  with  him  most  of  his  parishioners  whom  he  con- 
tinued to  care  for,  as  the  Protestant  pastor  at  Bubikon,  till  1543, 
then  becoming  pastor  at  Staromheim  (same  canton)  till  1561, 
when  he  retired  to  ZOrich  (of  which  he  had  been  made  a  burgher 
in  1548),  where  he  lived  in  retirement  till  his  death  in  1576.  In 
1539  he  married  the  first  of  his  four  wives,  a  daughter  of  Heinrich 
Brennwald  (1478-1551),  who  wrote  a  work  (still  in  MS.)  on  Swiss 
history,  and  stimulated  his  son-in-law  to  undertake  historical 
studies.  Stumpf  made  wide  researches,  with  this  object,  for 
many  years,  and  undertook  also  several  journeys,  of  wlUch  that 
in  X544  to  Engdberg  and  through  the  Valais  seems  to  be  the 
most  important,  perhaps  because  his  original  diary  has  been 
preserved  to  us.  The  fruit  of  his  labours  (completed  at  the  end 
of  X546)  was  published  in  x  548  at  Zurich  in  a  huge  folio  of  934 
pages  (with  many  fine  wood  engravings,  coats  of  axms,  maps, 
&c.),  under  the  title  of  Gemeiner  loUidter  Eydgnossenschafl 
SteUenf  LandeHf  und  VoUkeren  ckronikwirdiger  Thaalen  Besckrey- 
bvni  (an  extract  from  it  was  published  in  1554,  under  the  luune 
of  Scktff^ter  Ckronika,  while  new  and  greatly  enlarged  editions 
of  the  original  work  were  issued  in  1586  and  1606).  The  wood- 
cuts aze  best  in  the  first  edition,  and  it  remained  till  Scheuchzer's 
day  (eariy  x8th  century)  the  chief  authority  on  its  subject. 
Stumpf  also  published  a  monograph  (very  remarkable  for  the 
date)  on  the  emperor  Henry  IV.  (1556)  and  a  set  of  laudatory 
verses  (LobsprUcke)  as  to  each  of  the  thirteen  Swiss  cantons 
(1573)-  (W.A.B.C.) 

STURDZA,  or  Stukza,  the  name  of  an  ancient  Rumanian 
famOy,  of  unknown  origin,  which  probably  came  from  Trebi- 
zond  and  settled  in  Moldavia.  The  Sturdza  family  has  been 
long  and  intimately  associated  with  the  government  first  of 
Moldavia  and  afterwards  of  Rumania.  Its  members  belong 
to  two  main  divisions,  which  trace  thdr  descent  respectively 
from  John  (loan)  or  from  Alexander  (Sandu),  the  sons  of  Kirak 
Sturdza,  who  lived  in  the  X7th  century,  and  may  be  regarded 
as  the  founder  of  the  family. 

X.  To  the  first  division  bdongs  Michael  [MichaO]  SnntDZA 
( 1 795-1884),  who  was  prince  of  Moldavia  from  1834  to  X849. 
A  man  of  liberal  education,  he  established  the  first  high  school, 
a  kind  of  university,  in  Jassy.  He  brought  scholars  from 
foreign  countries  to  act  as  teadiers,  and  gave  a  very  powerful 
stimulus  to  the  educational  devdopment  of  the  country.  In 
X844  he  decreed  the  emandpation  of  the  gipsies.  Until  then 
the  gipsies  had  been  treated  as  sUves  and  owned  by  the  Church 
or  by  private  landowners;  they  had  been  bought  and  sold  in 


the  opeq  market.  Michael  Sturdza  also  attempted  the  seculari- 
zation of  monastic  establishments,  which  was  carried  out  by 
Prince  Cuza  in  X864,  and  the  utilization  of  thdr  endowments 
for  national  purposes.  He  qudled  the  attempted  revolution 
in  1848  without  bloofdshed  by  arresting  all  the  con^irators 
and  expelling  them  from  the  country.  Under  his  rule  the  in- 
tenud  devdopment  of  Moldavia  made  immmse  progress;  roads 
were  built,  industry  developed,  and  Michad  is  stiU  gratdully 
rememboed  by  the  people. 

See  Mkhd  SUmrdMa  e/  sm  admimistration  (BrundsT  18x4) ;  Mickd 
Stourdza,  aneien  frinu  regnant  de  Moldavk  (Paris,  1874) ;  A.  A.  C. 
Stunka,  Ripu  ae  Mickd  Stttrdta,  prinu  de  Motdavie  1834-1849 
(Paris.  X907). 

3.  GsEGORY  [Grigorie]  Stusdza  (x83x-i9ox),  son  of  the 
above,  was  educated  in  France  and  Gernumy,  b^ame  a  general 
in  the  Ottoman  army  under  the  name  of  Muklis  Pasha,  and 
afterwards  attained  the  same  rank  in  the  Moldavian  army. 
He  was  a  candidate  for  the  Moldavian  throne  in  X859,  and 
subsequently  a  prominent  member  of  the  Russophil  pajty  in 
the  Rumanian  parliament.  He  wrote  Lns  JondamentaUs  de 
Vunhers  (Paris  1891). 

3.  JoBM  [loan]  Stusdza,  prince  of  Moldavia  (1833-X828), 
was  the  most  famous  descendant  of  Alexander  Sturdza.  Imme- 
diatdy  after  the  Greek  revolution,  Prince  John  Sturdza  took  an 
active  part  in  subduing  the  roving  bands  of  Greek  Hetairists  in 
Moldavia;  he  transformed  the  Greek  dementary  schools  into 
Rumanian  schools  and  laid  the  foundation  for  that  scientific 
national  devdopment  which  Prince  Michad.  Sturdza  continued 
after  1834.  In  X838  the  Russians  entered  the  country  and  took 
Prince  John  prisoner.    He  died  in  exile. 

4.  Alexandek  [AJexandru]  Stusdza  (X79X-X854),  Russian 
publicist  and  diplomatist,  was  a  member  of  the  same  family, 
born  in  Bessarabia  and  educated  in  Gemuuiy.  After  entering 
the  "Russian  diplomatic  service,  he  wrote  BetracAtungen  iiber 
die  Lekre  und  den  Geist  der  orthodoxen  Kirche  (Ldpzig,  X817). 
His  Mimoire  sur  PUat  actud  de  VAUemapte^  written  at  the  re- 
quest of  the  tsar  during  the  congress  of  Alx-la-Chapelle,  was  an 
attack  on  the  Goinan  imiversities,  repeated  in  Coup  ^4tU  sur  let 
universitis  de  VAUemagne  (Aix,  x8i8).  His«other  important 
works  are  La  Grice  en  1821  (Ldprig,  1833)  and  (Euvres  post- 
Humes  rdigieuses,  kistoriques,  philosophiques  el  litUraires  (5  vols., 
Paris,  x85^x86i). 

5.  Demetbius  IDimitxie]  Stusdza,  Rumanian  statesman, 
was  bom  in  X833  at  Jassy,  and  educated  there  at  the  Academia 
Michaileana.  He  continued  his  studies  in  Germany,  took  part 
in  the  political  movements  of  the  time,  and  was  private  secretary 
to  Prince  Cuza.  Demetrius  afterwards  turned  against  Cuza, 
joined  John  Bratianu,  and  became  a  member  of  the  so-called 
Liberal  government.  In  1899  he  was  dected  leader  of  the  party 
in  succession  to  Bratianu  and  was  four  times  prime  minister  (see 
Rumania:  History),  Though  a  man  of  great  capadty  for  work, 
he  represented  the  narrowest  nationalism,  and  through  his 
enmity  to  all  that  was  "  alien  "  did  more  than  any  other  man 
to  retard  the  political  and  industrial  development  of  the  country. 
He  was  appointed  penxianent  secretary  of  the  Rumanian 
Academy,  and  became  a  recognized  authority  on  Rumanian 
numismatics.  As  secretaiy  of  the  acadony  he  was  instrumental 
in  assisting  the  publication  of  the  collections  of  historic  docu- 
ments made  by  Hurrauzaki  (30  vols.,  Bucharest,  X876-1897), 
and  other  acts  and  documents  (Bucharest,  1900  sqq.)>  besides  a 
number  of  minor  political  pamphlets  of  transitory  value.  (M.  G.) 

STURB,  an  ancient  patridan  family  of  Sweden,  the  most 
notable  members  of  which  were  the  following.*^ 

I.  Sten  Gustapsson,  commonly  called  Sten  Sture  the  Elder 
(1440  -X  503).  In  X464  he  came  prominently  forward  in  support  of 
Bishop  Kettil  Karlsson  Vasa  in  his  struggle  against  Christian  I.  of 
Denmark,  and  showed  great  ability  in  winning  over  the  peasants 
and  making  soldiers  of  them.  In  X470  we  find  him  in  the  fore- 
front of  the  Swedish  national  leaders  and  victorious  over  both 
Erik  Karlsson  Vasa  and  King  Christian  himsdf.  After  the  death 
of  Kari  Knutsson,  commonly  called  Charles  VIII.,  Stuxe  was 
dected  regent  of  Sweden,  and  from  1470  to  1497  displayed  some 
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of  the  highest  qualities  of  a  statesman.  In  1471  he  again  defeated 
Christian  I.  at  the  great  battle  of  Brunkcbj&ig  whidi  materially 
strengthened  liis  position  in  Sweden.  In  1483  he  was  obliged 
to  acknowledge  Hans  of  Denmark  and  Norway  as  king;  but  the 
strife  of  factions  enabled  him  to  hold  his  own  till  the  arrival 
of  Hans  in  Sweden  in  1497.  His  position  had  in  the.  meantime 
been  weakened  by  a  ruinous  war  with  Russia.  He  succeeded, 
however,  in  annexing  Oland  to  Sweden.  After  the  terrible 
defeat  of  Hans  by  the  Dithmarschers  in  1500  Sture  was  a  second 
time  eleaed  regent,  holding  that  office  till  his  death. 

3.  SvAMTE  Stuxe  (d.  151a)  is  mentioned  as  a  senator  in  1482. 
He  was  one  of  the  magnates  who  facilitated  King  Hans*s  conquest 
of  Sweden  by  his  opposition  to  Sten  Sture  the  Elder.  Subse- 
quently, however,  he  was  reconciled  to  the  latter  and  succeeded 
him  as  regent.  He  was  by  no  means  so  imposing  a  figureas 
his  predecessor,  though,  like  him,  Svante  in  his  later  years 
patriotically  resisted  the  Danish  claim  of  sovereignty.  He  died 
suddenly  at  Vesteris  Castle. 

3.  Sten  Stuse,  commonly  called  Sten  Sture  the  Younger 
(x492~x53o),  the  son  of  Svante.  After  his  father's  death  he 
was  elected  regent  by  the  majority  of  the  lesser  gentry  to  the 
exclusion  of  the  candidate  ot  ^e  Ugh  aristocratic  faction,  Erik 
Trolle,  whence  the  inextinguishable  hatred  of  the  two  families. 
In  15x3  the  aged  archbishop  of  Upsala,  Jakob  Ulfsson,*  resigned 
in  favour  of  Gustaf  TYoUe,  son  of  Erik  Trolle,  who  was  elected 
by  the  cathedral  chapter  and  recommended  to  the  pope  by  the 
regent  on  condition  that  the  new  archbishop  should  do  him 
homage.  Unfortunately  these  two  masterful  young  men  (TVoIle 
was  twenty-seven,  Sture  barely  twenty-three),  who  represented 
respectively  the  highest  ecclesiastical  and  the  highest  dvil 
authority  in  Sweden,  were  only  too  prone  to  carry  on  the  family 
feud.  Oti  the  return  of  TVoUe  from  Rome  he  refused  to  do  homage 
to  the  regent  till  all  his  enemies  had  been  punished,  and  allied 
himself  with  Christian  II.  of  Denmark,  who  hastened  to  the 
archbishop's  assistance  when  Sture  besieged  TVolIe  in  his  strong- 
hold at  St&ke  (1516).  Nevertheless  Sture  not  only  defeated 
Christian  U.  at  Vedla,  but  took  and  razed  St&ke  to  the  ground, 
and  shut  up  the  archbishop  in  a  monastery  at  Vesteras.  A 
riksmdte,  or  national  assembly,  held  at  Stockholm  in  15x7, 
declared  unanimously  that  Sweden  would  never  recognize 
Trolle  as  archbishop  because  he  had  defied  the  regent  and  brought 
the  enemy  into  the  land.  The  war  with  'Denmark  was  then 
vigorously  resiuned.  On  Midsummer  Day  15x8  Christian  II. 
appeared  before  Stockholm  with  his  fleet  and  landed  an  army, 
but  was  again  defeated  by  Sten  Sture  at  Brilnkyrka.  An  attempt 
of  the  papal  legate  Arcimboldus  to  mediate  between  the  two 
countries  at  Arboga  (Dec.  1518)  failed.  In  1520  Christian, 
with  a  regular  army,  and  armed  with  a  papal  bull  excopimunicat- 
ing  Sture,  again  bivaded  Sweden.  The  armies  clashed  near 
Bdrgerund  on  Lake  .\arunden  (Jan.  19).  At  the  very  beginning 
Sture  was  hit  by  a  buUet  and  his  peasant  levies  fled  to  the  wild 
mountainous  regions  of  Tiveden  where  they  made  a  last  desperate 
but  uxisuccessful  stand.  The  mortally-wounded  regent  took 
to  his  sledge  and  posted  towards  Stockholm,  but  expired  on 
the  ice  of  Lake  Mfilar  two  days  later,  in  his  37th  year. 
•  See  Sveriges  historia,  vol.  1.  (Stockholm,  1877-1878) ;  K.  O.  Arnold- 
son,  Nordtns  Enlut  och  Kristian  II.  (Stockholm,  1899).   (R.  N.  B.) 

STUROB,  JOSEPH  (x 793-1859),  English  philanthropist  and 
politician,  was  the  son  of  a  farmer  in  Gloucestershire.  He  was 
a  member  of  the  Society  of  Friends,  and  refused,  in  his  business 
as  a  com  factor,  to  deal  in  grain  used  in  the  manufacture  of 
spirits.  He  went  to  Birxningham  in  1823,  where  he  became  an 
alderman  in  1835.  He  was  an  active  member  of  the  Anti- 
Slavery  Society,  and  made  a  tour  in  the  West  Indies,  publishing 
on  his  return  an  account  of  slavery  as  he  there  saw  it  in  TAv 
West  Indies  in  1837  (London,  X837).  After  the  abolition  of 
slavery,  to  which,  as  Lord  Brougham  acknowledged  in  the  House 
of  Lords,  he  had  largely  contributed,  Sturge  started  and  gener- 
ously supported  schemes  for  benefiting  the  liberated  negroes. 
In  1841  he  travelled  in  the  United  Sutes  with  the  poet  Whittier 
to  examine  the  slavery  question  there.  On  his  return  to  England 
he  gave  his  support  to  the  Chartist  movement,  and  in  1843  was 


candidate  for  Nottingham,  but  was  defeated  by  John  Wahcr, 
the  proprietor  of  The  Times.  He  then  took  up  the  caase  of 
peace  and  arbitration,  to  sujqwit  which  he  was  in<iMiii>i«i  in 
the  founding  of  the  Morning  Star  in  1855.  The  extreme  oanxrv- 
ness  of  Sturge's  views  vna  shown  in  his  oppositjon  to  the  boildij^ 
of  the  Birmingham  town-hall  on  account  of  his  ooosdattiois 
objection  to  the  performance  of  sacred  oratorio.  He  ifiedat 
Birmingham  on  the  Z4th  of  May  X859.  He  mazxied,  Jirtt,  in 
1834,  Eliza,  daughter  of  James  Cropper;  aixi,seandly,iai846, 
Hannah,  daughter  of  Barxiard  Dickinscm. 

See  Henry  Richard,  Memoirs  efJosepk  Starre  (London,  1864} ;  Toka 
(Viscount)  Moriey,  Life  ef  Rickard  Cobden  (Londods,  x88i). 

STURGEON  (Acipenser)f  the  name  given  to  a  snaH  groop 
of  fishes,  of  whidi  some  twenty  different  vpcda  are  known, 
from  European,  Asiatic  and  North  American  riven.  Tbe 
distinguishing  characters  of  this  group,  as  well  as  its  poati(» 
in  the  system,  are  dealt  with  in  the  artide  Telxostoiies.  They 
pass  a  great  part  of  the  year  in  the  sea,  but  periodically  aact&d 
large  rivers,  some  in  vpnng  to  deposit  their  spawn,  othos  later 
in  the  season  for  some  purpose  unlmown;  only  a  few  of  tbe 
species  are  exclusively  confined  to  fresh  water.  None  oocnr  in 
the  tropics  or  in  the  southon  hemiq>here. 

Sturgeons  axe  fouiui  in  the  greatest  abundance  ra  the  xifcn 
of  southern  Russia,  more  than  ten  thousand  fish  being  sometiaies 
caught  at  a  single  fishing-station  in  tbe  fortnight  during  which 
the  up-stream  migration  lasts.  Tliey  occur  in  less  abundsace 
in  the  fresh  waters  of  North  America,  where  the  majority  sie 
caught  in  shallow  portions  of  the  tboen*  of  the  great  lakes.  In 
Russia  the  fisheries  are  of  xmmense  value.  Eaily  in  sommer 
the  fish  migrate  into  the  rivers  or  towards  the  shores  of  freshwater 
lakes  in  large  shoals  for  breeding  purposes.  The  ova  are  very 
small,  and  so  numerous  that  one  female  has  been  calcnktcd 
to  produce  about  three  millions  in  one  seasoiL  The  ova  of  sooae 
species  have  been  observed  to  hatch  within  a  very  few  days  after 
ezdusioiL  Probably  the  growth  of  the  young  is  very  rapd, 
but  we  do  not  know  how  long  the  fry  remain  in  fresh  water  bdore 
thdr  first  migration  to  the  sea.  After  they  have  attained 
maturity  their  growth  ai^>ean  to  be  much  slower,  ahhoogiii 
continuing  for  many  years.  Frederick  the  Great  placed  a 
number  of  them  in  the  GOrland  Lake  in  Pmnerania  aboot  1780; 
some  of  these  vrere  found  to  be  still  alive  in  x866.  Profoaor 
von  Baer  also  states,  as  the  result  of  direct  obsetvatioos  made 
in  Russia,  that  the  Hausen  (Aeipenser  kuso)  attains  to  an  age 
of  from  aoo  to  300  years.  Sturgeons  ranging  from  8  to  xx  ft. 
in  length  are  by  no  means  scarce,  and  some  speda  grow  to  a 
much  laxger  size. 

Sturgeons  axe  ground-feedos.  l^th  their  projecting  wedge- 
shaped  snout  they  stir  up  the  soft  bottom,  axid  by  means  of  thdr 
sensitive  baibds  detect  shells,  cnistaceaxxs  and  small  fishes,  on 
which  they  feed.  Being  destitute  of  teeth,  they  are  mable  to 
seize  larger  prey. 

In  countries  like  England,  where  few  stuigeoos  are  caoght, 
the  fish  is  consumed  fresh,  the  flesh  being  finno'  than  that  of 
ordinary  fishes,  well  flavoured,  thou|^  somewhat  oily.  Tbe 
sturgeon  is  induded  as  a  royal  fish  in  an  act  of  King  Edviard  H., 
although  it  probably  but  rardy  graces  the  royal  table  of  the 
present  period,  or  even  that  of  the  lord  mayor  ci  Luftdon,  who 
can  daim  all  sturgeons  cau^t  in  the  Thames  above  Loodcn 
Bridge.  Where  sturgeons  are  caught  in  large  quantities,  as 
on  the  rivers  of  southern  Russia  and  on  the  great  lakes  of  Nonb 
America,  their  flesh  is  dried,  smoked  or  salted.  The  ovaries, 
which  are  of  large  size,  are  prepared  for  caviare;  for  this  porpo&e 
they  are  beaten  vrith  switches,  and  thox  pressed  through  aeves, 
leaving  the  membranous  and  fibrous  tissues  in  the  sieve,  whQst 
the  eggs  are  collected  in'  a  tub.  The  quantity  of  salt  added  to 
them  before  they  are  finally  packed  varies  with  the  season, 
scarcely  anv  being  used  at  the  beginning  of  vnnter.  Finally, 
one  of  the  oest  sorts  of  isinglass  is  xxianutactured  from  tbe  aix- 
bladder.  After  it  has  been  carefully  removed  from  the  body, 
it  is  washed  in  hot  water,  and  cut  open  in  its  whole  leikgth,  to 
separate  the  inner  membrane,  which  has  a  10ft  consistency, 
and  contains  70%  of  gJutixL 


STURGIS— STURM,  J. 


Tbe  (imitii  ipcda  ol  itDrgraoi  (Atifmiir)  tn  netily  cqiuiDy 
divided  bttwKii  llic  Old  ud  Nc«  Wotldi.  Tht  mon  fmpottuit 
4fe  (be  following; — 

the  Atlantic  and  lb  not  rare  on  tht  COflits  of  North  Anicrica.  It 
irachn  A  brie  nic  (a  l«i^  of  t3  TtOt  but  ifl  alwavi  ouEht  finely 
or  ill  psirm^  »  that  it  cannot  be  ncarded  ju  a  fiui  of  commercial 
imporunce-   The  fomi  of  in  inout  vuies  with  a^  lu  in  the  other 

yoirnB  ejtampTc*.    Tbov  aie  ir-rj  bony  vhieldi  jJong  the  b«i 
and  29-31  'long  tbe  lide  o(  Ibe  body. 
2,  Aaptmev  fildHttidln  ia  one  of  the  most  valuable  ^ecira 

i.'larM Ulll  Baitol.    lt'atui«t™e  Bm'  lar^ 2^*ai  the™ 

mon  MuTjeon.  and  ia  lo  (bundint  in  xi- '  •■-  ■"— '■  - 

Cae^n  lea*  that  more  than  niw-raurth  1 


IjO  il  ma  rvportcd  that 


Michiun  . 
and  aFler  1 


captured  on  tbe  coaat  of  Scollaod. 
i.  Acipiturr  kiae,  the  "Huicn"  of  Ccnniny,  I 

by  the  aWnce  ol  oeeKHii  acutea  on  tbe  aoout  and  by _. 

tape-like  barbell.  It  is  one  of  tbe  laint  ipecLca,  rcacbinfl  the 
enormoui  lennb  o(  14  [t.  and  a  weigbl  of  mod  Rk  It  inhablu  the 
Caqrian  and  ^lack  •at,  and  the  Sea  of  Anff,  wbeoce  in  lomer 
yean  lar^  ■lioala  of  the  liih  entered  the  larfe  tivcn  of  Rnaala  and 
the  Danube.  But  iu  numben  have  been  much  thinned,  and  iptd- 
"    ■  ■     ■  :.     Ill  SaK 


■TDROII,  RUSaBlL  (iSje-i^og),  Amcrion  arcUtetl  ind 
an  critic,  wai  bom  Id  Baltiznole  oJunty,  Msiytasd,  on  the  i6tb 
of  October  1836.  He  gculuited  from  tbe  Free  Academy  in 
New  York  (now  tbe  College  of  the  Gly  of  New  York]  in  1856, 
and  itudied  aichitectutt  under  Leopdd  Eidliti  and  then  tor 
two  yean  in  Munich.  In  1861  be  returned  to  tbe  United  Suta. 
He  designed  tbe  Vale  University  cbipel  and  the  Fambam  anil 
Durfee  donnitoriei  at  Yale,  tbe  Flower  Hoipital,  the  Farmers' 
and  Mechania'  Bask  of  Albany,  and  many  other  buildiD^ 
but  did  comparatively  little  profesiional  work  alter  iSSo.  He 
WBiic  Europe  in  1S30-1S841  and  tora  ihort  time  after  his  itlum 
was  lecretvy  of  the  New  York  Municipal  CivU  Service  Board. 
He  was  president  of  the  Atcbiteclural  League  ol  New  York 
in  iggg-iBo3,  wta  fast  proideot  ol  the  Fine  Arts  Federation 
in  T&95-iSg;.  and  was  a  member  of  the  National  Society  of 
Mural  Painters,  tbe  National  Sculpture  Sodely,  tbe  National 
Academy  of  Design,  and  Ibe  New  York  dupter  of  the  American 
Inililule  of  Arcbitecu.  He  lectuitd  on  art  at  Columbia 
Univcnity,  the  Mettopolilan  UuMum  of  Art  in  New  York,  the 
Feabody  Institute  of  Baltimore  and  the  Art  Institute  of  Chicago; 
hii  lectuia  in  Chicago  being  published  under  the  title  Tki 
InlBicpmdtntt  nj  Ai  Arii  t/  I^pl  (r^oj).  He  is  best  known 
art  and  architecture.  He  edited  A  Ditlunary 
iii4  BwUi'fir  (3  vols..  1901-1001]  ud  the  English 
.  of  Wilhehn  Luebke'i  OuUinei  g/(*e  Hiitory  0/ ^r(  ( 1  vols., 
and  he  wrote  Enraptan  Ankilalan  (1S06),  Hsv  to  Juifi 
Hare  (i«03),  TAe  Affraialim  t/  SaJpliirt  Uvu).  Tkt 
Atpricialim  D/  Pkl<aa  (190s],  A  Slady  0/  Iht  Arlisei  Way 
Bj  Wariiniin  111  Kuriw  UanditTafls  ami  Arl,  of  Desipi  (1  vols , 
1905),  and  an  unfinished  HitWry  of  Arckiltaurt  (1006  sqq.). 
During  his  lut  yean  he  wu  neatly  Uind.  He  died  in  New  Yoiii 
on  the  iith  of  February  1909. 

SniKM,     JACgUBS     CHARLES     PBAHCOIS     (iSoj-iSss), 
French  ■  ■  ■  •   - 


friotal  bariiela.    ft  ni^y  Weeds  a  length 
01  3  1". 

The  family  Acipenaetidae  ind  udes  one  other  genu  I,  ScufrtirAyitf^Kj, 
the  thovc^.head  or  ihovel.noied  tturgeon,  dittinBuiahed  rw  the  long. 

ol  the  longitudinal  iowb  of  icalefl  poateriorly.    All  the  *pecie«  are 

and  other  rivers  of  North  America,  the  other  three  occur  in  tbe  larger 


the  >9th  ol  September  1803.     Originally  tutor  to 
Mme  de  Sticl,  he  resolved,  with  his  scbootfellow 
Ct>lladoD,  to  try  his  forluae  in  Taris,  and  obtained  etnployment 
Ibe  BulUHn  mmrid.    la  lEig  he  discovered  the  theorem, 
regarding  the  detenninalion  of  the  number  of  real  roots  of  a 
erical  equation  included  between  given  limila,  which  b(«ra 
lame  (see  EQtiSTiOK,  V.),  and  in  the  following  year  he  was 
lintcd  professor  of  matbematica  at  tbe  Coll^  Rollin,    He 
chosen  a  member  of  the  AcatMmie  des  Sciences  in  iSjfi, 
me  "  ripilileur  "  In  183S,  and  in  1840  professor  in  the  Etole 
Folylechniqae,  and  finally  succeeded  S.  D.  Poisaon  in  the  chair 
of  mechanics  in  the  Facult*  des  Sciences  at  Paris.    His  works, 
d'analyM  it  ruali  pelyutknii/ut  (1857-1863)  and  Cmri 
di  mtcaniqiu  iiFUali  palyUikniqui  (1861),  were  pubUibed  after 
is  death  at  Paris  on  the  iStb  of  December  1S55. 
STURM,  JDUtlB  (1816-1896),  CermBS  poet,  was  bom  at 
KOuriti  in    the   principality   of 
Keius  on  the  iiit  of  July  |8|6. 
He    studied    theology    ai    Jena 
from  1S37  to  1S41,  and  was  ap- 
pointed preceptor  to  the   here- 
ditary   prince    Henry    XIV.   ol 
Seuss.     In  iSji  he  became  pas- 
tor   of    Geschttz    near    Schlds, 
and  in  1857  at  his  native  vitltge 
of  KOstriti.     In  1885  he  retired 
with  the  title  of  CtknMhnktii- 
nt.    He  died  al  Leiptig  on  (he 

hing  a  spirit  of  deep  piety  tnd 


'MJ-A 


ind  of  May  1896.  Stui 
and  of  church  poetry,  1 
patriotism. 

His  religious  poems  were  published  ia  Fnmme  LMtf  (p 
Leipiig.  iSji:  isih  ed..  1893^  pi.  ii.,  1B5B:  m.  iii.,  1891),  . 
Ram.  nirr  iat  kaht  Lvd  drr  Lttlx  (Leipzig,  18J4;  Ind  ed.,  Itra,, 
liradiliKki  Lvitr  (ird  ed..  Halle,  tB«1J  and^ofiiK  «J  Ktmt 
ILeipiii,  1888).  Ki>  chid  lyrici  were  inied  in  CtiiikU  (6(h  ed., 
Leipiii,  1801),  ftw  QtdiMt  (ind  ed.,  Leipiii.  1880),  Litdtt  imd 
SiUcr  (ind  ol..  i»91j,  Xmff.  nd  SU^iriiliiku  (HaDe,  187(0. 
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STURM  VON  STURMECK— STUTTGART 


Neue  Ueder  (1880.  3nd  ed..  1888).  Neue  l^rische  Ctdkkle  (Ldpdg. 
1894)  and  In  Freud  und  Uid,  UtMie  lAeder  (1896). 
I    See  A.  Hepding,  Julius  Sturm  (Giencn,  1896);  F.  Hoflfmann, 
Julius  Sturm  (Hambufg,  1898). 

!  8TURH  VON  STURMECK,  JACOB  (148^1 553)>  German 
sUtcsman  and  reformer,  waft  bora  at  Strassburg,  where  his 
father,  Martin  Sturm,  was  a  person  of  some  importance,  on  the 
loth  of  August  1489.  He  was  educated  at  the  universities  of 
Heidelberg  and  Freibuig,  and  about  1 517  he  entered  the  service  of 
Henry,  provost  of  Strassburg  (d.  1552),  a  member  of  the  Wittcls- 
bach  family.  He  soon  became  an  adherent  of  the  reformed 
doctrines,  and  leaving  the  service  of  the  provost  became  a 
member  of  the  governing  body  of  his  native  dty  in  x  524.  He 
was  responsible  for  the  policy  of  Strassburg  during  the  Peasants' 
War;  represented  the  dty  at  the  Diet  of  Spires  in  1526;  and  at 
subsequent  Diets  gained  fame  by  his  ardent  championship  of  its 
interests.  As  an  advocate  of  union  among  the  Protestants  he 
took  part  in  the  conference  at  Marburg  in  1529;  but  when  the 
attempts  to  close  the  breach  between  Lutherans  and  ZwingUans 
failed,  he  presented  the  Confessio  Utropolilana,  a  Zwinglian 
document,  to  the  Augsburg  Diet  of  1530.  As  the  representative 
of  Strassburg  Sturm  signed  the  "  protest "  which  was  presented 
to  the  Diet  of  Spires  in  1529,  being  thus  one  of  the  original 
"  Protestants."  He  was  on  friendly  terms  with  Philip,  Land- 
grave of  Hesse.  Owing  largely  to  his  influence  Strassburg 
joined  the  league  of  SchmaUcalden  in  1531.  The  troops  of 
StiBssbuig  took  the  fidd  when  the  league  attacked  Giarles  V. 
in  X546;  but  in  February  1547,  the  dtizens  were  compelled  to 
submit,  when  Sturm  succeeded  in  securing  very  favourable 
terms  from  the  emperor.  He  was  also  able  to  obtain  for  his 
native  dty  some  modification  of  the  Interim  issued  from  Augs- 
burg in  May  1548.  Sturm  is  said  to  have  been  in  the  pay  of 
Francis  I.  of  France,  but  this  seems  very  unlikely.  He  founded 
the  BiUiiftkek  and  a  gymnasium  in  Strassburg,  where  he  died  on 
the  30th  of  October  1553. 

'  See  H.  Baumgarten,  Jakob  Sturm  (Straasbutg,  1876);  A.  Baam, 
iiogistrat  u$id  Reformation  in  Strassburg  bis  1S2Q  (Straisbuig, 
1887);  J.  Rathgdser,  Stras^urg  im  16  Jakrkundert  (Stuttgart, 
1871);  O.  Winckdmann,  "Takob  Sturm,"  in  the  AUgemeimt  deutscko 
BiograpkUt  Bd.  xxxviL  (Ldpsig,  1894);  and  Jdiannes  Sturm, 
ConuMtio  ad  senatum  argenhnonsom  d»  mort€ , . .  Jacobi  Slurmi* 
(Strassburg,  I5S3)- 

8TURT,  CHARLBB  (d.  1869),  En^Ush  explorer  in  New  South 
Wales  and  in  South  Australia,  was  bora  in  England,  and  entered 
the  army,  reaching  the  rank  of  captain.  Having  landed  in 
Australia  with  his  re^ment  (the  39th),  he  became  interested 
in  the  geographical  problems  which  were  ezdting  attention.  A 
first  expedition  (1828)  led  to  the  discovery  of  the  Darling  river; 
and  a  second,  from  which  the  explorer  returaed  almost  blind, 
made  known  the  existence  of  Lake  Alexandrina.  From  his 
third  journey  (X844-X845),  in  which  terrible  hardships  had  to 
be  endured,  he  returaed  quite  blind,  and  he  never  altogether 
recovered  his  si^t.  He  was  appointed  surveyor-general  of 
South  Australia  in  1833,  and  subsequently  chief  secretary,  which 
position  he  held  until  1856  when  responsible  goverxmient  was 
introduced,  and  Captain  Sturt  retired  on  a  pension  and  went 
to  live  at  Cheltenham,  England,  where  he  died  on  the  x6th  of 
June  1869,  before  he  could  be  invested  with  the  dignity  of 
K.C.M.G.  to  which  he  had  been  designated. 

8T0TTGART,  a  dty  of  Germany,  capital  of  the  kingdom  of 
WOrttemberg.  It  lies  in  a  basin  watered  by  the  Nesenbach 
just  above  its  confluence  with  the  Neckar,  X15  m.  N.W.  from 
Munich,  and  at  the  centre  of  a  network  of  railways  pladng  it 
ill  direct  communication  with  all  the  prindpal  towns  of  south 
Germany.  Pop.  (1905),  249^443,  of  whom  about  one-half  reside 
in  the  suburbs  of  Cannstatt,  Berg,  Gaisburg,  Gablenbuig  and 
others.  Charmingly  dtuated  among  vine-dad  and  wooded 
hills,  Stuttgart  stands  at  a  height  of  nearly  9O0  ft.  above  the 
sea  and  enjoys  a  healthy  climate.  .It  is  intersected  from  south- 
west to  north-east  by  the  long  and  handsome  KOnigsstrasse, 
dividing  it  into  an  upper  and  a  lower  town.  In  all  its  main 
features  it  ts  essentially  a  modera  town,  and  few  of  its  prindpal 
buildings  are  older  than  the  igth  century.    Many  of  them,  I 


however,  are  of  considerable  architectural  impoitaiice  and  the 
revival  of  the  Renaissance  style  is  perh^is  ilhistrated  oovhcse 
better  than  in  Stuttgart.  The  lower,  or  south-eastan,  pan 
contains  both  the  small  group  of  streets  brionging  to  old  Statt- 
gart,  and  also  the  most  important  part  of  the  new  town.  Of 
the  numerous  churches  in  the  dty  the  most  interesting  aie  the 
Stiftskircbe,  with  two  towers,  a  fine  qiedmen  of  i5tb<enlarr 
Gothic;  the  Leonhardskirche,  also  a  Gothic  building  of  the  15th 
century;  the  Hospitalkirche,  restored  in  1841,  the  cioisten  of 
which  contain  the  tomb  of  Johaim  Reochlin;  the  fine  modern 
Gothic  church  of  St  John;  the  new  Roman  Catholic  dmich  of 
St  Nicholas;  the  Friedenskirche;  and  the  En^ish  dturch.  A 
large  proportion  of  the  most  prominent  buildiiip  axe  dnstered 
round  the  spadous  Schlossplata,  with  its  fine  finn»fni<1f< 
Among  these  are  the  new  palace,  an  imposing  stiuctnre  of  the 
x8th  century,  finished  in  1807;  the  old  palace,  a  ifitb-centuxy 
building,  with  a  picturesque  arcaded  court;  the  KOnigsbsu,  a 
huge  modera  building  with  a  fine  colonnade,  nwtaining  ball 
and  concert  rooms;  the  so-called  Akademie,  formcily  the  seat 
of  the  Kaxischule,  where  Schiller  recdved  part  of  his  edocatim. 
and  now  containing  the  royal  library;  and  the  court  theatre, 
destroyed  by  fire  in  1902,  and  subsequently  xcbuih.  In  the 
centre  of  the  Schlossplata  is  the  lofty  jubilee  column,  erected 
in  X84X  in  memory  of  the  king  of  Wttrttcmbcig,  William  L, 
and  in  the  courtyard  of  the  old  palace  is  a  bronae  eqacstriaa 
statue  of  Duke  Ebethard  the  Bearded.  On  or  near  the  Schkss- 
plata  also  are  the  new  courts  of  justice;  the  Wtlhrimyalnt 
and  the  palace  of  the  cxown  prince;  the  large  royal  stahles; 
the  new  post  office;  and  the  central  imflway  station,  one  of  the 
handsomest  stractures  of  the  kind  in  Germany.  The  dty 
contains  a  fine  statue  of  Schiller,  designed  by  Thomldscs;  a 
bronae  statue  of  Christc^her,  duke  of  Wilrttembcxg;  a  dosb- 
ment  to  the  emperor  William  I.;  an  equestrian  statue  of  King 
William  I.  in  the  court  of  the  museum  of  the  plastk  aits;  mod 
a  large  monumental  fountain  in  the  Eogensplatte.  Other 
prominent  buildings  aie:  the  Queen  (Hga  bvildings,  erected  in 
x893-*i895  in  the  Renaissance  style;  the  natiooal  industrial 
museum  ii6gO'itg6)  in  the  late  Renafssance  style,  flanked  by 
two  cupola-crowned  towers  and  decorated  with  iMdaBioos  of 
famous  Swabians;  the  magnificent  new  town-hall;  and  the 
railway  viaduct  across  the  valley  of  the  Neckar,  74oyds.loBg. 

The  art  collections  of  Stuttgart  axe  numerous  and  vahabk. 
The  museum  of  art  comprises  a  i»ctuxe  galleiy,  a  coDectioo  of 
casti  of  Thorvaldsca's  works  and  a  cabinet  of  engravings.  The 
royal  library  contains  about  400,000  printed  volumes,  indodiog 
one  of  the  hugest  collections  of  Bibles  In  the  world,  and  abo 
about  20,000  MSS.,  many  of  great  rarity.  To  thoe  may  be 
added  the  industrial  museum,  the  cabinet  of  coins,  the  museum 
of  natural  history,  the  coOection  of  majolica  vases  in  the  new 
palace,  and  the  Wtlrttemberg  museum  of  antiquities.  The 
city  siso  contains  numerous  exodlent  educational  cstaUidi- 
ments,  although  the  state  university  b  not  here  but  at  TBhtnern. 
and  its  conservatorium  of  music  has  long  been  renowned.  The 
technical  high  school,  which  since  1899  has  possessed  the  right 
to  confer  the  degree  of  doctor  of  engineering,  practicaDy  enjoys 
academic  status  and  so  do  the  veterinaiy  hi^  school  and  the 
school  of  art. 

Stuttgart  is  the  centre  of  the  pubUshmg  trade  of  sooth 
(jermany,  and  it  has  busy  industries  in  eveiything  connected 
with  the  production  of  books.  Its  other  manufactures  indade 
machinery,  pianos  and  other  muacal  instruments,  cotton  goods, 
dgars,  furniture,  leather,  paper,  ooloun  and  diemicals.  Its 
tiade  also  in  books,  hops,  horses,  and  doth  is  considerable,  snd  a 
large  banking  and  exchange  business  is  done  here.  Tbebeasty 
of  its  situation  and  its  educational  advantages  attract  numeioas 
foreign  residents,  espedally  English  and  American.  Stvttgsit 
is  the  headquarters  of  the  Xin.  corps  of  the  German  anoy, 
and  contains  a  fairly  large  garrison  for  which  acconunodatioa 
is  provided  in  the  extensive  barracks  in  and  aroaiid  the  dty. 

To  the  north-east  of  the  new  palace  lies  the  beautiful  palace 
park,  embellished  with  statuary  and  artificial  sheets  of  natcr. 
and  extending  neariy  all  the  way  to  Cannstatt,  a  distanoe  of 
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ant  two  mile*.  CuuBUtt,  wbkh  wu  incoiponted  witb  Stutt- 
gart b  1903,  rttiicti  samnDui  vibitora  owing  to  iU  boutiful 
■itu4tioii  on  the  Nccku  and  iu  uliic  uid  chalybtsle  wrings. 
In  the  enviioin  ot  Slutlgut  ud  CuiiBtatI  lie  Roiciiiiun, 
Wilhclnu  ud  oibct  nildeDca  of  the  loyil  Itsnay  of  WOit- 

Stutlgut  ifiiH  to  bivB  oiiginitcd  is  a  itud  (Stuten  Garten) 
of  the  early  counU  of  WUiIlenibcrg,  and  ii  hi«  mentioned  in  a 
docuinent  ol  i]>9.  lU  impartance,  however,  ii  of  comparatively 
modem  growth  and  in  (he  early  history  of  Woniemberg  it  was 
ovenbadowed  by  Canutalt,  the  ceotnl  lituation  of  which  on 
the  Ncckar  teemed  to  mark  it  out  at  the  natural  capital  0!  the 
country.  After  the  deatroetion  of  the  castle  ol  WUrtteniberg 
early  in  the  14th  century,  Count  Eberhard  transferred  tiis 
residence  to  Stutlgart,  which  about  1500  became  the  recognized 
capital  of  WUrtlembetg.  Bui  even  at  capital  its  growth  waa 
■low.  At  the  begLnuing  of  the  r^h  century  it  did  not  cont^ 
90,000  inhabilanu,  and  its  ceil  advance  b^an  with  the  reigns 
of  Kings  Frederick  and  William  1.,  who  exerted  themselves  in 
every  way  to  improve  and  beautify  it.  Jn  i&tg  Stuttgart  waa 
the  place  of  meeting  of  the  astembty  called  the  Simpjpariamail. 


nUTVESAKT,  PETER  (i5<)9'i67]1,  Dutch  colonial  governor. 
was  bom  in  Scberpenzeel,  in  southern  Friesland,  in  ijo>,  the 
ton  of  a  niiniiter.  He  studied  at  Franeker,  entered  the  military 
MTvice  in  the  Weal  Indies  about  iCiS-  and  was  director  of  the 
West  India  Company's  nilony  of  Curacao  from  1634  to  1644, 
In  April  1644  he  attadced  the  Portuguese  island  of  Saint  Martin 
and  waa  wounded;  he  had  to  relum  to  Holland,  and  there  one 
of  hia  lege  was  amputated.  Tliereafter  he  wore  a  wooden  leg 
ornamented  with  silver  baoda.  In  May  11S45  be.  waa  selected 
by  the  West  India  Company  to  supersede  William  Kieft  aa 
director  of  New  Nethcrlind.  He  arrived  in  New  Amsterdam 
(later  New  York)  on  the  nth  of  May  1647,  and  was  received  with 
great  enthusiasm.  In  rctpoBse  to  the  demand  far  teli-govem- 
meat,  in  September  1647  he  and  the  council  appointed— after 
the  manner  then  followed  in  Holland — from  eighteen  repre- 
lenlalives  chosen  by  the  people  a  board  of  nine  to  confer  with 
him  and  the  coundl  whenever  he  thought  it  eipedient  to  ask 
Iheir  advice;  (hiee  of  the  nine,  selected  in  rotation,  were  per- 
mittol  to  sit  with  the  council  during  the  trial  of  civil  cases;  and 
■ii  were  to  retire  each  year,  Iheir  successors  to  be  chosen  by 
the  director  and  council  from  twelve  candidates  nominated 
by  the  board.  The  leading  burghera  were,  however,  soon 
alienated  by  bis  violent  and  de^wtic  methodi,  by  his  defence 
of  Kieft,  and  by  his  devotion  to  the  Intercsia  of  the  company; 
the  nine  men  became  (as  early  as  1649,  when  ibty  sent  the  f  amoua 
VtTtatfk,  or  Remonstrsnce,  to  the  aiates-general  asking  for 
burgher  government  and  other  reforms)  the  centre  of  municipal 
discontent;  and  a  bitter  quarrel  ensued.  In.  i6jo  the  aiates- 
genersl  auggcsled  a  representative  government  to  go  into  eQect 
in  1653,  but  Ihe  company  opposed  it:  in  1653,  however,  there 
waa  established  the  £rsl  municipal  government  for  the  dly  of 
New  Amslerdim  modelled  after  that  of  Ihe  cities  of  Holland. 
Sloyvesani  alto  aroused  oppoaiuon  through  his  efforts  to  increase 
the  revenues  of  the  company,  to  improve  the  system  ol  defence, 
and  to  prevent  Ihe  sale  of  liquor  and  brearms  to  the  Indians, 
and  through  his  persecution  of  Lutherans  and  Quakers,  to  which 
the  company  finally  put  an  end.  He  had  a  bitter  contiDverty 
with  (he  patroon  of  Renaselaerwyck,  who  claimed  to  be  md^ 
pendent  of  Ihe  West  India  Company.  In  1647  he  triied  > 
Dutch  ship  illegally  trading  at  New  Haven  and  claimed  juris- 
dlcUon  u  fu  as  Cape  Cod]  (he  New  Haveo  authorities  relused 


to  deliver  to  him  fu^tives  &om  Justice  in  Manhattan;  he  retali- 
ated by  offering  refuge  to  runaways  from  New  Haven;  but  Wily 
he  offered  pardon  to  the  Dutch  fugftives  and  revoked  hit  pTO- 
damatioo.    In  September  1650  he  came  to  an  agreement  with 

Hartford  ^  tqnn  the  boundary,  between  New  Netherland  and 
Connecticut,  invdving  the  sacrifice  of  a  large  amount  of  territory, 
the  new  boundary  ctosaing  Long  Island  from  the  west  side  of 
Oyster  Bay  to  the  Atlantic  Ocean,  and  oa  the  mainland  north 
from  a  point  west  of  Greenwich  Bay,  <  m.  from.  Stamford.  Oa 
Long  Island,  during  Stuyvesant't  rule,  Dutch  influence  waa 
gradually  undermined  by  John  Underbill.  Stuyvesant's  deal- 
ings with  the  Swedes  were  more  successfuL  Wilh  a  force  of  seven 
hundred  men  he  sailed  bto  the  Delawut  Id  1655,  captured  Fort 
Casimir  (Newcaalle) — which  Stuyvesant  had  built  in  i6ii  and 
which  the  Swedes  had  taken  in  1654— and  overthrew  the  Swedish 
authority  in  that  region.  He  also  vigorously  suppressed  Indian 
uprisings  b  i6sj,  16^  and  iMj.  lo  March  1M4  Cbaria  IL 
grunted  (o  hisbtDlher,  (he  duke  of  York,  the  lerritory  between 
the  Connecticut  river  and  Delaware  Bay,  and  Colonel  Richard 
fleet  of  fou  thipa  and  about  three  or  four  hundred 
out  to  take  posesson.  Misled  by  instructions 
that  the  eipcdition  was  directed  wholly  agalnrf 
,  Stuyvcsant  made  no  preparation  for  defence  until 
:  Beet  arrived.  As  the  burghere  refused  to  support 
nun,  btuyvesant  was  compelled  to  surrender  the  town  and  fort 
on  the  gth  of  September.  He  relumed  to  Holland  in  i66s  and 
was  made  a  scapegoat  t^  the  West  India  Company  (or  all  it* 
fsilmgs  In  New  Amsterdam;  he  went  back  to  New  Yorii  again 
al(er  (he  (rea(y  of  B^eda  b  1667,  having  secured  the  right  of 
free  trade  between  Holland  and  New  York.  He  qtent  (he 
remamder  of  his  life  on  his  farm  called  the  Bouwerie,  from  which 
the  present  "  Bowery  "  in  New  Yoit  City  takes  its  name.  He 
died  in  February  ifi7i,  and  was  boried  la  a  chapd,  on  (he  ti(e 
ol  which  m  17^  was  erected  S(  Mark's  Church. 

See  Bayard  Tuckmnan,  Pdtr  Slaytcaml  (New  York,  1893},  b 
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STY,  an  endoied  place  or  pen  to  keep  ings  in.  The  word 
means  properly  a  pen  or  enclosure  for  any  domestic  animal.' 
aa  Is  seen  from  its  occurrence  in  Scandinavian  languages  and 
in  (ierman,  t^.  'Swed.  and  Icel.  i&i,  pen,  fisiUa,  goooe-pea, 
nriiufu,  pig-sty,  Ga.  Suif,  hen-coop,  ScJnctiniltiii,  pig-sty. 
It  is  usual  to  r^et  the  Word  to  iJ>iaH,  to  dimb,  which  would 
connect  it  wilh  stair  and  stile  and  with  the  Gr.  anlxn*-  Some 
lake  the  origmal  meaning  lo  be  an  enclosure  .raised  on  sleiM, 
others,  in  view  of  the  Gr.  snixiit,  row,  would  take  the  'bssc 
tense  to  be  a  row  of  pales  or  stakes  forming  a  pen  or  enclosure; 
cf .  Ihe  use  ol  •mUxo'  for  polea  supporting  nets  to  catch  game  b 
(Xen,  Cyn.  6.  10).  If  the  derivation  from  Kijow  is  correct,  the 
word  is  the  same  as  (hat  meanmg  a  small  inflamed  swelling, 
tumour  or  abscess  on  the  eyelid,  the  Old  English  word  for  which 
waa  sHiend,  ij.  short  for  jlifciid  edfe,  a  rismg  or  swelling  eye, 
hence  b  M.  Eng.  dyant,  taken  as  equivalent  to  "sly  on  eye."  ' 

ETTLE  (from  Gr.  anKet,  a  column ;  a  different  word  from  that 
used  in  literature,  see  below),  in  architecture,  the  term  used  to 
differentiate  between  its  chanctetlstics  b  varioui  countries  and 
at  different  pcibds  (see  AiCHiiTcnjnx).  The  derivation  of 
the  word  suggests  that  it  was  at  first  employed  to  disLbgubh 
the  cltsuc  styles,  in  which  the  column  ijiyed  Ihe  chief  pan. 
and  it  would  be  more  approprbte  to  speak  of  the  Doric  and 
Ionic  styles  than  orders -(;.>.).  In  the  Assyrian,  Sassanian  and 
perhaps  the  Byiantbe  styles,  the  column  waa  a  secondary 
feature  of  small  importance,  whereas  the  Greek.  Doric  and 
loTuc  styles  are  bued  completely  on  the  column  and  the 
weight  of  the  tuperstnicture  it  was  required  to  carry.  In 
France  the  term  b  tomrtima  employed  ol  the  individuality  of 
character  which  is  found  in  an  artist's  work.  For  the  nie 
of  Ihe  lerm  "  style  "  m  botany  gee  Flowk. 

BTTLB,  b  literature  a  lerm  which  may  be  defined  aa  language 
regarded  bom  the  pobt  of  view  of  tbe  cbaracteristia  wMcb  U 
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reveals;  linularly,  by  analogy,  in  other  arts,  a  mode  or  method 
of  working  chaxaaerized  by  distinctive  features.  The  word 
(which  is  different  from  that  used  in  architecture,  see^  above) 
is  derived  from  the  instrument  sHIms  (wrongly  spelled  stylus), 
of  metal,  wood  or  ivory,  by  means  of  which,  in  classic  times, 
letters  and  words  were  imprinted  upon  wiien  tablets.  By  the 
transition'  of  thought  known  as  metonymy  the  word  has  been 
transferred  from  the  object  which  makes  the  impression  to  the 
sentences  which  are  impressed  by  it,  and  a  mechanical  observa- 
tion has  become  an  intellectual  conception.  To  "turn  the 
stylus  "  was  to  correct  what  had  been  written  by  the  sharp 
end  of  the  tool,  by  a  judicious  application  of  the  blunt  end,  and 
this  responds  to  that  discipline  and  self-criticism  upon  which 
literary  excellence  depends.  The-^energy  of  adelibmte  writer 
would  make  a  firm  and  full  impression  when  he  wielded  the 
stylus.  A  scribe  of  rapid  and  fugitive  habit  would  press  more 
irregularly  and  produce  a  less  consistent  text.  The  varieties 
of  writing  induttd  by  these  differences  of  temperament  would 
reveal  the  nature  of  the  writer,  yet  they  would  be  attributed, 
and  with  justice,  to  the  implement  which  immediately  produced 
them.  Thus  it  would  be  natural  for  any  one  who  examined 
several  tablets  of  wax  to  say,  "  The  writers  of  these  inscrip- 
tions are  revealed  by  their  stylus  ";  in  other  words,  the  style 
or  impression  of  the  implement  is  the  medium  by  which  the 
temperament  is  transferred  to  the  written  wpeech. 

If  we  follow  this  analogy,  the  famous  phrase  of  Bu£fon  becomes 
at  once  not  merely  intelligible  but  luminous-^"  le  style  est 
rhomme  mteie."  This  axiom  is  constantly  misquoted  ("le 
style  c'est  Thomme  "),  and  not  infrequently  miscomprehended. 
It  is  usual  to  interpret  it  as  meaning  that  the  style  of  a  writer 
is  that  writer's  self,  that  it  reveals  the  essence  of  his  individuality. 
Xhat  is  true,  and  the  statement  of  it  is  useful.  But  it  is  probably 
not  the  meaning,  or  at  least  not  the  original  meaning,  that  Buffon 
had  in  mind.  It  should  be  recollected  that  Buffon  was  a  zoolo- 
gist, and  that  the  phrase  occurs  in  the  course  of  his  great  Naiural 
History,  He  was  considering  man  in  the  abstract,  and  differ- 
entiating him  from  other  genera  of  the  animal  kingdom.  Hence, 
no  doubt,  he  remarked  that  "style  was  man  himself,"  not 
as  every  reviewer  repeats  the  sentence  to-day,  "  the  man." 
He  meant  that  style,  in  the  variety  and  elaboration  of  it, 
distinguished  the  language  of  man  {Home  sapiens)  from  the 
monotonous  roar  of  the  lion  or  the  limited  gamiit  of  the  bird. 
Buffon  was  engaged  with  4>iological,  not  with  aesthetic  ideas. 

Nevertheless,  the  usual  interpretation  given  to  the  phrase 
"  le  style  est  Thomme  m6me  "  may  be  accepted  as  true  and 
Valuable.  According  to  an  Arab  legend  King  Solomon  inquired 
of  a  djinn,  "What  is  language?"  and  received  the  answer, 
"  a  wind  that  passes."  "  But  how,"  continued  the  wisest  of 
men,  "  can  it  be  held?"  "  By  one  art  only,"  replied  the  djinn, 
"  by  the  art  of  writing."  It  may  be  well  to  follow  a  little  closely 
the  processes  of  this  art  of  writing.  A  human  being  in  the  artless 
condition,  in  whom,  that  is  to  say,  the  conception  of  personal 
expression  has  not  been  formed,  uses  written  language  to  state 
primitive  and  general  matters  of  fact.  He  writes,  "  The  sea 
b  rough  to-day;  the  wind  is  cold."  In  these  statements  there 
is  some  observation,  but  as  yet  no  personal  note.  We  read  them 
without  being  able  to  form  the  very  smallest  conjecture  as  to 
the  character  or  condition  of  the  writer.  From  these  bald  and 
plain  words  we  may  rise  in  degree  until  we  reach  Victor  Hugo's 
celebrated  parallel  of  the  ocean  with  the  genius  of  Shakespeare, 
where  every  phrase  is  sinyilar  and  elaborate,  and  every  element 
of  expression  redolent  of  Victor  Hugo,  but  of  no  other  person 
who  ever  lived.  Another  example,  in  its  own  way  still  more 
striking,  is  found  in  comparison  of  the  famous  paragraph  which 
occurs  in  the  Cyrus-Garden  (1658)  of  Sir  Thomas  Browne.  A 
pnmitive  person  would  say,  "  But  it  is  time  to  go  to  bed  "; 
this  statement  is  drawn  out  by  Browne  into  the  wondeHul 
page  beginning,  "  But  the  quincunx  of  Heaven  runs  low,"  and 
collects  around  it  as  it  proceeds  on  its  voluptuous  course  the 
five  ports  of  knowledge,  cables  of  cobwebs,  the  bed  of  Cleopatra, 
the  ghost  of  a  rose,  the  huntsmen  of  Persia,  and  a  dozen  other 
examples  of  prolific  and  ornamented  style.  ^  In  its  final  form 


it  is  so  fully  cfaaracteiistic  of  its  author  that  it  may  be  justly 
said  that  the  passage  it  Browne  himself. 

It  follows  from  what  has  just  bein  said  that  style  appeals 
exclusively  to  those  who  read  with  attention  and  lor  the  plcasore 
of  reading.  Itisnotevenpercdvedby  those  who  jeadprimarfly 
for  information,  and  these  form  the  great  majority  of  readers. 
Even  these  have  a  Simmering  impression  that  wc  most  not  Ihre 
by  bread  alone;  that  the  human  heart,  with  its  «— jp«%«tiot 
its  curiosity  and  sensitiveness,  cannot  be  satisfied  by  bald  sute> 
ments  of  fact  delivered  on  the  printed  page  as  ^mmm^tt  ut 
shouted  along  the  telephone.  This  instinct  it  is  which  mdets 
the  untaught  liable  to  fall  into  those  errors  of  false  styie  to  whkh 
we  shall  presently  call  attention.  In  the  untrained  there  yet 
exists  a  craving  for  beauty,  and  the  misfortune  is  that  this 
craving  b  too  easily  met  by  gaudy  rhetoric  and  vain  repditioDs. 
The  effect  on  the  nature  of  a  human  being  which  is  ptodacrd  by 
reading  or  Ibtening  to  a  book,  or  a  passage  from  a  book,  which 
that  being  greatly  admires,  b  often  so  violent  as  to  lesecbk 
a  physical  shock  to  the  nerves.  It  causes  a  spasm  of  aDodon, 
which  b  betrayed  by  teaks  or  laughter  or  a  heigbteDed  po^t. 
Thb  effect  could  not  be  produced  by  a  statement  d  the  fact 
conveyed  in  language,  but  b  the  result  of  the  manner  in  which 
that  fact  b  presented.  In  other  words,  it  b  the  st^  which 
appeab  so  vividly  to  the  physical  and  moral  system-of  tha  reader 
— not  the  fact,  but  the  ornament  of  the  fact.  That  thb  cnMtioB 
may  be,  and  often  b,  caused  by  bad  style,  by  the  mere  tinsd 
of  rhetoric  and  jangle  of  alliteration,  b  not  to  the  point  The 
important  matter  b  that  it  b  caused  by  style,  whether  good  or 
bad.  Those  juvenile  ardours  and  audacities  of  expreasioa  which 
so  often  amuse  the  wise  man  and  exaqierate  the  pedant  are 
but  the  effects  of  style  acting  on  a  fervid  and  nnrqse  imagination. 
The  deep  delight  with  which  a  .grown  man  of  experimoe  reads 
Milton  or  Dante  b  but  the  same  phenomenon  prodocxd  in 
different  conditions. 

It  b,  however,  desurable  at  the  outset  of  an  inqoiry  into  the 
elements  of  style  to  insbt  on  the  dangers  of  a  heresy  which  Sound 
audacious  expression  towards  the  close  of  the  Z9th  century, 
namely,  that  style  b  superior  to  thou^t  and  independent  ol  it. 
Against  thb  may  be  set  at  once  another  of  the  splendid  »po- 
thegms  of  Buffon,  "  Les  idto  seules  forment  le  fond  dn  style." 
Before  there  can  be  style,  therefore,  there  mnst  be  thoogfat, 
clearness  of  knowledge,  precise  experience,  sanity  of  reasoning 
power.  It  b  difficult  to  allow  that  there  can  be  style  where 
there  b  no  thought,  the  beauty  even  of  some  poems,  theseqoence 
of  words  in  which  b  intentionally  devoid  of  meaning,  being 
preserved  by  the  characteristics  of  the  metre,  the  rhymes,  the 
assonances,  all  which  are,  in  their  degree,  intellectoal  in  character. 
A  confusion  between  form  and  matter  has  often  oonfnsed  thb 
branch  of  our  theme.  Even  Flaubert,  than  wlumi  no  man  ever 
gave  closer  attention  to  the  question  of  style,  seems  to  dislocate 
Uiem.  For  him  the  form  was  the  work  itself:  "  As  in  livii« 
creatures,  the  blood,  nourishing  the  body,  determines  its  very 
contour  and  external  aspect,  just  so,  to  hb  mind,  the  wtetin, 
the  basb,  b  a  work  of  art,  imposed,  necessarily,  the  uniqne,  the 
just  expression,  the  measure,  the  rhjrthm,  the  form  in  all  its 
characteristics."  Thb  ingem'ous  definition  seems  to  strain 
language  beyond  its  natural  limits.  If  the  adventures  of  an 
ordinary  young  man  in  Paris  be  the  matter  of  Vtdwoah&u  jamfi- 
fHtnUde  it  b  not  easy  to  admit  that  they  "  imposed,  necessarily,'* 
such  a  "  unique  "  treatment  of  them  as  Flaubert  so  superlatively 
gave.  They  might  have  been  recounted  with  feebkr  rhythm 
by  an  inferior  novelbt,  with  bad  rhythm  by  a  bad  novelist  sod 
with  no  rhjrthm  at  all  by  a  poUce-news  reporter.  What  makes 
that  book  a  masterpiece  b  not  the  basb  of  adventme,  but  the 
superstructure  of  expression.  The  expression,  however,  coold 
not  have  been  built  up  on  no  basb  at  all,  and  would  have  fzDes 
short  of  Flaubert's  aim  if  it  had  risen  on  An  inadrqnate  basik 
The  perfect  union  b  that  between  adequate  matter  and  aa 
adequate  form.  We  will  borrow  from  the  histocy  of  En^ish 
literature  an  example  which  may  serve  to  illuminate  thb  pcsnt 
Locke  has  no  appreciable  style;  he  has  only  thovg^ts.  BcAefey 
has  thoughts  which  are  as  valuable  aa  thooe  of  Locke,  and  ht 
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hu  an  otquUte  ityle  as  wdD.  From  the  trtbt't  point  of  view, 
therefore,  we  are  justified  in  giving  the  higher  place  to  Berkeley, 
but  in  doing  this  we  must  not  deny  the  inqxntance  of  Locke. 
If  we  compare  him  with  some  pseudo-philosopher,  whose  style 
is  highly  ornamental  but  whose  thoughts  are  valueless,  we  see 
that  Lfoicke  greatly  prevails.  Yet  we  need  not  pretend  that  he 
rises  to  an  equal  height  with 'Berkeley,  ir  whom  the  basis  is 
no  less  solid,  and  where  the  superstructure  of  style  adds  an 
emotional  and  aesthetic  importance  to  which  Locke's  phun 
speech  is  a  stranger.  At  the  same  time^  an  abstract  style,  such 
as  that  of  Pascal,  may  often  give  extreme  pleasure,  in  q)ite  of 
its  absence  of  ornament,  by  its  precise  and  pure  definition  of 
ideas  and  by  the  just  mental  impression  it  supplies  of  its  writer's 
dtstingwishfd  vivadty  of  mind.  The  abstract  or  concrete  style, 
moreover,  what  Rossetti  called  "fundamental  biain-woric," 
must  always  have  a  leading  place. 

When  full  justice  has  been  done  to  the  necessity  of  thought 
as  the  basb  of  style,  it  remains  true  that  what  is  visible^.so  to 
speak,  to  the  naked  eye,  what  can  be  analysed  and  desaibed, 
is  an  artistic  arrangement  of  words.  -Language  &  so  used  ss  to 
awaken  impressions  of  touch,  taste,  od<Mir  and  hearing,  and 
these  are  roused  in  a  way  peculiar  to  the  genius  of  the  individual 
who  brings  them  forth.  The  penonal  aspect  of  style  is  therefore 
indiqMnsable,  and  is  not  to  be  ignored  even  by  those  who  are 
most  rigid  in  their  objection  to  mere  ornament.  Ornament  in 
itself  is  no  more  style  than. facts,  as  sudi,  constitute  thought. 
In  an  excellent  style  there  is  an  effect  upon  our  senses  of  the 
mental  force  of  the  man  who  employs  it.  We  discover  himself 
in  what  he  writes,  ss  it  was  excellently  said  of  Chiteaubriand 
that  it  was  into  his  phrases  that  he  put  his  heart;  again,  D'Alem-> 
belt  said  of  FonteneUe  that  he  had  the  style  of  his  thought,  like 
all  good  authors.  In  the  words  of  Sch(i)enhauerj  style  is  the 
physiognomy  of  the  souL  AU  these  attempts  at  epigrammatic 
definition  tend  to  show  the  sense  that  language  ought  to  be, 
and  even  unconsciously  is,  the  mental  picture  of  the 'man  who 
writes. 

To  attain  this,  however,  the  writer  must  be  sincere^  original 
and  highly  trained.  He  must  be  highly  trained,  because,  without 
the  exercise  of  clearness  of  knowledge,  precise  experience  and 
the  habit  of  expression,  he  will  not  be  able  to  produce  his  soul 
hi  language.  It  will,  at  best,  be  perceived  as  through  a  glaas, 
darkly.  Nor  can  anyone  who  desires  to  write  consistently 
and  well,  afford  to  ne^ect  the  laborious  discipline  which  excel- 
lence entails.  He  must  not  be  satisfied  with  his  first  sprightly 
periods;  he  must  polish  them,  and  th^  polish  them  again.  He 
must  never  rest  until  he  has  attained  a  consummate  adaptation 
of  his  language  to  his  subject,  of  his  words  to  his  emotion.  This 
is  the  most  difficult  aim  which  the  writer  can  put  before  him, 
and  it  is  a  light  that  flits  ever  onward  as  he  approaches.  Perfec- 
tion is  impossible,  and  yet  he  must  never  de^  from  pursuing 
perfection.  In  this  connexion  the  famous  tirade  of  Tamburlaine 
in  Marlowe's  tragedy  cannot  be  meditated  upon  too  carefully, 
for  it  contains  the  finest  definition  which  has  been  given  in  any 
language  of  style  as  the  unapproachable  fen-fire  of  the  mind: — 

"  If  all  the  pens  that  poets  ever  held 
Had  fed  toe  feeling  of  their  master's  thoughts. 
And  every  sweetness  that  inspired  their  hearts. 
Their  minds,  and  rouses,  on  admiiid  themes— 
If  all  the  heavenly  auintessence  they  'still 
From  their  immortal  flowers  of  poesy. 
Wherein,  as  in  a  mirror,  we  perceive 
The  highest  reaches  of  a  human  wit — 
If  those  had  made  one  poem's  perkxl. 
And  all  combined  in  beauty's  worthiness, 
Yet  should  there  hover  in  our  restless  heads 
One  thought,  one  grsce,  one  wonder,  at  the  least. 
Which  into  woods  no  virtue  can  digest." 

Flaubert  believed  that  every  thougnt  or  grace  or  wonder  had 
one  word  or  phrase  exactly  adapted  to  express  it,  and  could 
be  "  digested  "  by  no  other  without  kss  of  clearness  and  beauty. 
It  was  the  passwn  of  his  life,  and  the  despair  of  it,  to  search  for 
tUs  unique  phrase  in  each  individual  case.  Perhaps  in  this 
research  after  style  he  went  too  far,  losing  something  of  that 
simplicity  and  inevitability  which  is  the  charm  of  natural  writing. 


It  is  boasted  by  the  admirers  of  Flaubert  that  his  style  is  an 
enamel,  and  those  who  say  this  perhaps  forget  that  the  beauty 
of  an  enamd  resides  wholly  in  its  surface  and  not  at  dl  in  the 
substance  below  it.  This  is  the  danger  which  lies  in  wait  for 
those  who  consider  too  exquisitely  the  value  and  arrangement 
of  their  words.  Their  style  becomes  too  ghissy,  too  highly 
varnished,  and  attracts  too  much  attention  to  itself.  The 
greatest  writing  is  that  which  in  its  magnificent  spontaneity 
carries  the  reader  with  it  in  its  flight;  that  which  detdns  him  to 
admire  itsdf  can  never  rise  above  the  second  place.  Forgetfulness 
of  self,  absence  of  conceit  and  affectation,  simplicity  in  the  sense 
not  of  thinness  m  poorness  but  of  genuineness — ^these  are 
dements  essentia]  to  the  cultivation  of  a  iM^le  style.  Here  again, 
thought  must  be  the  basis,  not  vanity  or  the  d^re  to  astonish. 
We  do  not  escape  by  our  ingenuities  from  the  firm  principle  of 
Horace,  "  scribendi  recH  safer§  est  et  prindpium  et  fons." 

In  speaUng  of  orighiality  hi  style  it  must  not  be  forgotten 
that  memory  exercises  a  strong  and  often  an  insidious  effect 
upon  writing.  That  which  has  been  greatly  admired  will  have 
a  tendoicy  to  impregnate  the  mbd,  and  tU  echo,  or,  what  is 
worse,  its  cadence,  will  be  unconsciously  repeated.  The  dicki 
is  the  greatest  danger  which  lies  in  wait  for  the  vapid  modem 
author,  who  b  tempted  to  adopt,  instead  of  the  one  fresh  form 
which  suits  his  spedal  thought,  a  word  or  even  a  chahi  of  words, 
which  conventionally  represents  it.  Thus  '*tbe  devouring 
element "  was  once  a  striking  variant  for  the  short  word  "  fire," 
and  a  dangerous  hidden  (dace  was  once  well  described  as  "  a 
veritable  death-trap,"  but  these  have  k>ng  been  cKckis  which 
can  only  be  used  by  writen  who  are  insinoereor  languid.  Worse 
than  these  are  continuous  phrases,  and  even  sentences,  sudi 
as  are  met  with  in  the  leaders  of  daily  newspapers,  which  might 
be  lifted  bodily  firom  their  places  and  insvted  elsewhere,  so 
completely  have  they  lost  all  vitality  and  reality. 

With  regard  to  the  traming  which  those  V9hf>  wish  to  write 
well  should  resign  themselves  to  undeq^,  there  is  some 
difference  of  opinion,  bssed  upon  difference  <rf  temperament. 
There  are  those  who  bdieve  that  the  gift  of  style  is  inborn,  and 
will  reveal  itsdf  at  the  moment  of  mental  maturity  without  any 
external  hdp.  There  are  others  who  hold  that  no  amount  of 
labour  is  excesdve,  if  it  be  directed  to  a  study  and  in  emulation 
of  what  are  called  "  the  best  modds."  No  doubt  these  theories 
are  both  admissible.  If  a  man  is  not  bom  to  write  well,  no 
toil  in  the  imitation  of  Addison  or  Ruskin  will  make  his  style 
a  brilliant  one;  and  a  bom  writer  will  express  himsdf  with 
exactitude  and  fire  even  though  he  be  but  an  idle  student  of 
the  classics.  Yet,  on  the  other  hand,  the  very  huge  number  of 
persons  who  have  a  certain  aptitude  for  writing,  yet  no  strong 
native  gift,  will  undoubtedly  cure  themsdves  of  faults  and  achieve 
skill  and  smoothness  by  the  study  of  those  writers  who  have 
most  kinship  with  themsdves.  To  be  of  any  service,  however, 
it  seems  that  those  writers  must  have  used  the  same  language 
as  thdr  pupils.  Of  the  imitation  of  the  andents  much  has  beoi 
written,  even  to  the  extent  of  the  publication  of  mawt|*i«,  But 
what  is  that  imitation  of  the  verse  d  Homer  which  leads  to- 
day to  Chapman  and  to-morrow  to  P<^?  What  the  effect  of 
the  study  of  the  prose  of  Theophrastus  which  results  in  the  {Mose 
of  Addbon?  llie  good  poet  or  prose-man,  however  dosdy 
he  studies  an  admirable  foreign  modd,  is  really  anxious  to  say 
something  which  has  never  bdore  been  said  in  fak  own  language. 
The  stimulus  which  he  recdves  from  any  foreign  predecessor 
must  be  in  the  direction  of  analogous  or  paralld  effort,  not  in 
that  of  imitation. 

The  importance  of  woinds,  indeed,  is  exemplified,  if  we  regard 
it  dosdy,  in  this  very  question,  so  constantly  mooted,  of  the 
imitation  of  the  andents,  by  the  loss  of  beauty  fatally  fdt  in  a 
bad  tranalatton.  •  The  vocabulary  of  a  -great  writer  ha^  been,  as 
Pater  says,  "  winnowed  ";  it  is  impossible  to  think  of  Sophocles 
or  of  Horace  as  using  a  word  which  is  not  the  best  possible  for 
introduction  at  that  particular  point.  But  the  translator  has 
to  interpret  the  ideas  of  these  andent  writen  into  a  vocabulaiy 
which  is  entirdy  different  from  thdrB,and  unless  he  has  a  genius 
of  almost  equal  impeccability  he  will  undo  the  winnowing  work.- 
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He  will  Katter  chaff,  and  refuse  over  tlie  pore  grain  which  the 
classic  poet's  genius  had  so  completely  fanned  and  freed.  The 
employment  of  vague  and  loose  terms  where  the  original  author 
has  been  eclectic,  and  of  a  flood  of  verbiage  where  be  has  been 
frugal,  destroys  all  semblance  of  style,  although  the  meaning 
may  be  correctly  preserved. 

The  errors  principally  to  be  avoided  in  the  cultivation  of  a 
pure  style  are  confusion,  obscurity,  incorrectness  and  affectation. 
To  take  the  earliest  of  these  first,  no  fault  is  so  likely  to  be  made 
by  an  impetuous  beginner  as  a  mingling  together  of  ideas,  images, 
propositions  which  are  not  on  the  same  i^ne  or  have  no  proper 
relation.  This  is  that  mass  of  "  stunning  sounds  and  voices 
all  confused  "  which  Milton  deprecates.  One  of  the  first  lessons 
to  be  learned  in  the  art  of  good  writing  Is  to  avoid  perpleadty 
and  fatigue  in  the  mind  of  the  reader  by  retaining  deamess  and 
order  in  all  the  segmenU  of  a  paragraph,  as  well  as  propriety 
of  grammar  and  metaphor  in  every  phrase.  Those  who  have 
overcome  this  initial  difficulty,  and  have  learned  to  avoid  a. 
jumble  of  misrelated  thou^ts  and  sentences,  may  nevertheless 
sin  by  falling  into  obscurity,  which,  indeed,  is  sometimes  a  wilful 
error  and  arises  from  a  desire  to  cover  poverty  of  thought  by 
a  semblance  of  profundity.  The  meaning  of  "  obscurity  "  is, 
of  course,  in  the  first  instance  "  darkness,"  but  in  speaking  of 
literature  it  is  used  of  a  darkness  which  arises  from  unintelligi- 
bQity,  not  from  depth  of  oqpiession,  but  from  doudiness  and 
f  og^ness  of  idea. 

Of  the  errors  of  style  which  are  the  consequences  of  bad  taste, 
it  is  difficult  to  speak  except  in  an  entirely  empirical  spirit, 
because  of  the  atoence  of  any  absolute  standard  of  beauty  by 
which  artistic  products  can  be  judged.  That  kind  of  writing 
which  in  its  own  age  is  extravagantly  cultivated  and  admired 
may,  in  the  next  age,  be  as  violently  repudiated;  this  does  not 
preclude  the  possibility  of  iu  recovering  critical  if  not  popular, 
favour.  Perhaps  the  most  remarkable  instance  of  this  is  the 
revolution  made  against  the  cold  and  stately  Ciceronian  prose 
of  the  middle  of  the  i6th  century  by  the  so-called  Euphuists. 
This  occurred  almost  simultaneously  in  several  nations,  but  has 
been  traced  to.  its  sources  in  the  Spanish  of  Guevara  and  in  his 
English  imitators.  North  and  Pettie,  whom  Lyly  in  his  turn 
followed  with  his  celebrated  Eupkues,  Along  with  these  may 
not  usiairly  be  mentioned  Montaigne  in  France  and  CastigUone 
in  Italy,  for,  although  these  men  were  not  profidents  in  Guevara's 
artificial  manner,  hiseslUo  alto,  still,  by  their  easiness  and  bright- 
ness, their  use  of  vivid  imagery  and  their  graceful  illumination, 
they  marked  the  universal  revulsion  against  the  Ciceronian  sti0- 
ness.  Each  of  these  new  manners  of  writing  fell  almost  immedi- 
atdy  into  desuetude,  and  the  precise  and  classic  mode  of  writing 
in  another  form  came  into  vogue  (Addison,  Bossuet,  Vico, 
Johnson).  But  what  was  best  in  the  ornamental  writers  of  the 
x6th  century  is  now  once  more  fuUy  appreciated,  if  not  indeed 
admired  to  excess.  .A  fadlity  in  bringing  up  before  the  memory 
incessant  analogous  met^>ho^s  is  the  property,  not  merely  of 
certain  men,  but  of  certain  ages;  it  flourished  in  the  age  of 
Marino  and  is  wdcomed  again  in  that  of  Meredith.  A  vivid,  con- 
crete style,  full  of  colour  and  images,  is  not  to  be  condemned 
because  it  is  not  an  abstract  style,  scholastic  and  systematic. 
It  is  to  be  judged  on  its  own  merits  and  by  its  own  laws.  It 
may  be  good  or  bad;  it  is  not  bad  merely  because  it  is  meta- 
phorical and  ornate.  The  amazing  errors  which  lie  strewn  along 
the  shore  of  critidsm  bear  evidence  to  the  lack  of  sympathy  which 
has  not  perceived  this  axiom  and  has  wrecked  the  credit  of 
dogmatists.  To  De  Quincey,  a  convinced  Ciceronian,  the  style 
of  Keats  "  belonged  essentially  to  the  vilest  collections  of  wax- 
work filagree  or  ^t  gingerbread  ";  but  to  read  such  a  judgment 
is  to  encourage  a  question  whether  all  discussion  of  style  is  not 
futile.  Yet  that  particular  spedes  of  affectation  which  en- 
courages imtruth,  affectation,  parade  for  the  mere  purpose  of 
produdng  an  effect,  must  be  wrong,  even  though  Cicero  be 
guilty  of  it. 

The  use  of  the  word  "  style,"  in  the  sense  of  the  present 
remarks,  is  not  entirely  modem.  For  example,  the  early  English 
critic  Puttenham  says  that  "style  is  a  constant  and  continual 
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phrase  or  tenour  ol  speaking  and  writing  "  (xsS^)-  But  it  was 
in  France  and  in  the  great  age  of  Louis  XIV.  that  the  art  of 
writing  began  to  be  carefully  studied  and  ingeniously  described. 
Mme  de  S£vign6,  hersdf  mistress  of  a  mannnr-exquiaitdy  dis- 
posed to  reflect  her  vivacious,  tend^  and  eloquent  character, 
is  particularly  fond  of  using  the  word  "  style  "  in  its  modern 
sense,  as  the  expression  of  a  complete  and  rich  penooaHty. 
She  says,  in  a  phrase  which  might  stand  alone  as  a  text  on  the 
subject, "  Ne  quittez  jamais  le  naturel,  votre  tour  s'y  est  forro^, 
et  cela  compose  un  style  parfait."  Het  contemporary,  Boikau. 
contributed  much  to  the  study,  and  spoke  with  just  pride  of 
"  mon  style,  ami  de  U  lumi^re."  The  expression  to  fgrm  one's 
style,  d  sefair€  un  style,  appears,  perhaps  for  the  first  time,  in 
the  works  of  the  abb6  d'Olivet  (1682-1768),  who  waa  addicted 
to  rhetorical  speculation.  Two  great  sui^kmIcis  of  the  pure  art 
of  writing.  Swift  and  Voltaire,  contributed  much  to  the  study 
of  style  in  the  i8th  tentury.  The  former  declared  that  **  proper 
words  in  proper  places  make  the  true  definition  oC  a  styk  "; 
the  latter,  more  particularly,  that "  le  style  rend  singuliercs  Ves 
choses  les  plus  communs^  fortifie  les  plus  faibles,  domic  de  la 
grandeur  aux  plus  simples."  Voltaire  speaks  of  **  le  m/binge 
des  styles  "  as  a  great  fault  of  the  age  in  which  he  lived;  it  has 
come  to  be  looked  upon  as  a  prindpal  merit  of  that  in  which 
we  live. 

The  problem  of  how  to  obtain  a  style  has  frequently  been 
treated  in  works  of  more  or  less  ephemenl  character.  In  France 
the  treatises  of  M.  Albalat  have  recdved  a  certain  amoont  of 
official  recognition,  and  may  be  mentioned  here  as  contaicisg 
a  good  deal  of  sound  advice  mixed  with  much  that  is  jejune  and 
pedagogic.  If  M.  Albalat  distributes  a  poison,  the  antidote  is 
supplied  by  the  wit  of  M.  Remy  de  Gourmont;  the  one  should 
not  be  imbibed  without^  the  other. 

See  Walter  Pater.  An  Essay  an  Style  (London,  1889);  Waher 
Ralcigh.  Style  (London,  1897);  Antmne  Albalat.  L'Art  d'icrirt 
enseigni  en  vinft  leoons  (Paris,  1898),  and  De  la  Ferwuxtum  dm  styU 
par  VassimiUUion  des  autews  (Paris,  1901);  Remy  de  Gourroort. 
lie  Probltme  du  style  (Paris,  1903).  Also  Gover-Linguct.  Le  C^.te 
de  la  langye  frartfaist  (Paris,  1846),  and  ''^Lbyaoa-Bndet  "  (t.r. 
Maxod  Scfawob),  iloeurs  des  diumaies  (Paris,  1902).  a  satire  on 
the  prindpal  errors  to  which  modem  writers  in  all  taasnaccs  ar« 
liable.  (E.  G.) 

8TYL0BATB  (Gr.  mXot,  a  column,  and  /Sioit,  a  base),  the 
architectural  term  given  to  the  upper  step  of  the  Greek  temple 
on  which  the  coliums  rest,  and  generally  applied  to  the  three 
steps. 

STTRIA  (German,  Steiennark  or  Steyermark),  a  duchy  xad 
crownland  of  Austria,  bounded  £.  by  Hungary  and  Croatia,  S.  by 
Camiola,  W.  by  Carinthia  and  Salzburg,  and  N.  by  Upper  ai:d 
Lower  Austria.  It  has  an  area  of  8670  sq.  m.  Alnoost  all  the 
district  is  mountainous,  and  is  distinguished  by  the  beauty  of  its 
scenery  and  by  its  mineral  wealth.  Geographically  it  ia  divided 
into  northern  or  Upper  Styria,  and  southern  or  Lower  Styria, 
and  is  traversed  by  various  ramifications  of  the  eastern  Alps. 
To  the  north  of  the  Enns  are  ramifications  of  the  Salzkam- 
mergut  and  Enns  Alps,  which  indude  the  Dachstein  (9830  ft.), 
and  the  Grimming  (7713  ft.),  and  the  groups  of  the  Todies 
Geb}rge  (6890  ft.)  and  of  the  Pyrgas  with  the  Grosser  Pyrgas 
(7360  ft.).  The  last  two  groups  are  separated  by  the  Pyiim  Pass 
(3100  ft.),  traversed  by  a  road  constructed  in  the  Roman  period. 
Then  comes  the  Buchstdn  group  with  the  Grosser  Buchstcm 
(7  294  f tO .  This  group  forms  the  northern  flaxUc  of  the  cdebrat  cd 
Ges&use,  a  defile  12  m.  long,  between  Adorant  and  Hieflaa. 
through  which  the  Enns  forces  its  course,  forming  a  series  of 
rapids.  The  southern  flank  is  formed  by  the  inassif  of  the 
Reichensteiner  Gebirge,  which  culminates  in  the  Hochtbor 
(7780  ft.)  and  bdongs  to  the  ntHth  Styrian  Alps,  also  called 
Eisenerzer  Alps.  Th^  group  extends  esat  of  the  Exma,  and  co»- 
t^ns  the  Ersberg  (5000  ft.)  celebrated  for  its  iron  ores..  Other 
groups  of  the  north  Styrian  Alps  are  the  Hochschwab,  with  the 
highest  peak  the  Hochschwab  (7482  ft.)  and  the  Hochvcttsch  viLb 
the  Hohe  Vdtsch  (6501  ft.).  Then  come  the  Lower  AustriAa 
Alps  with  the  groups  of  the  Voralpe  (5800  ft.),  of  the  ScJinccalpe 
(6245  ft.),  and  the  lUUcalpe,  with  the  Heukuppe  (6950  ft.).  Aa 
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these  mountains  belong  to  the  northern  tone  of  the  eastern 
AJi^.  South  of  the  Enns,  Styria  is  traversed  by  groups  of  the  cen- 
tral zone  pt  the  eastern  Alps:  the  Niedere  Tauem,  the  primitive 
Alps  of  Carinthia  and  Styria  and  the  Styrian  Nieder  AIjm.  The 
principal  divisions  of  the  Niedere  Tauem  are:  the  Radst&dter 
Tauem  with  the  HochgoUing  (9390  ft.)»  the  WOlzer  Alps  with  the 
Predigtstuhl  (8349  ft.),  the  Rottenmanner  Tauem  with  the 
Grosser  Basenstein  (8033  ft.)>  and  the  Seckauer  Alps  or  Zinken 
group,  which  culminates  in  the  Zinkenkogel  (7865  ft.)'  The 
principal  ramifications  of  the  primitive  Alps  of  Carinthia  and 
Styria  are:  the  Stang  Alps  with  the  KOnigsstuhl  (7646  ft.)  and 
Eisenhut  (8007  ft.),  the  Judenburger  or  Seethaler  Alps  with  the 
Zirbitzkogel  (7863^t.),  and  the  Koralpen  which  culminates  in  the 
Grosser  Speikkogel  (7023  ft.).  The  Styrian  Nieder  Alps  cover 
the  country  north  and  east  of  the  Mur,  and  contain  the  Fisch- 
bacher  Alps  with  the  Hochlantsch  (5646  ft.),  the  Wechsel  group 
(5700  ft.),  and  the  small  Semmering  group  with  the  Stuhleck  or 
Spitaler  Alpe  (5847  ft.),  and  the  Sonnenwendstein  (4994  ft.). 
In  this  group  is  the  famous  Semmering  Pass,  which  leads 
from  Lower  Austria  into  Styria  and  is  crossed  by  the  Semmering 
railway.  This  railway,  whidi  was  completed  in  1 854,  is  the  oldest 
of'  the  great  continental  mountain  railways,  and  is  remarkable 
for  its  numerous  and  long  tunnels,  its  viaducts  and  galleries. 
It  has  a  length  of  35  m.,  b<^nning  at  Gloggnita  in  Lower  Austria 
and  ending  at  MUrzzuschlag  in  Styria,  and  passes  through  some 
exceedingly  beautiful  scenery.  The  whole  region  is  now  a 
favourite  summer  resort.  South  of  the  Drave  St3rria  is  traversed 
by  the  following  ramifications  of  .the  southern  zone  of  the  eastern 
Alps:  the  Bacher  Gebirge  with  the  Cemi  Vrch  or  Schwarzer  Berg 
(5078  ft.),  and  the  Sanhthaler  or  Steiner  Alps  with  the  Oistriza 
(7709  ft.)  and  the  highest  peak  of  the  group,  the  Grintovc  or 
Grintouz  (8429  ft.),  which  is  situated  on  the  threefold  boundary 
of  Carinthia,  Camiola  and  Styria.  Here  is  also  the  mountain 
country  of  Cilli,  with  the  highest  peak,r  the  Wachberg  (3364  ft.). 
The  mouutains  decrease  in  height  from  west  to  east,  and  the 
south-east  of  Styria  may  be  described  as  hiUy  rather  than 
mountainous.  This  part  is  occupied  by  the  eastern  outliers  of 
the  Alps,  known  as  the  St3rrian  hill  country,  and  by  the  Windisch 
BOheln,  which  is  one  of  the  most  renowned  vine  districts  in  the 
whole  of  Austria.  Styria  belongs  to  the  watershed  of  the  Danube 
and  its  principal  rivers  are:  the  Enns  with  its  affluent  the  Salza, 
the  Raab  with  the  Febtritz,  the  Mur  with  the  Mdrz,  the  Drau 
or  Drave,  and  the  Sau  or  Save,  which  receives  the  Sann  and 
the  Solla.  Styria  has  numerous  small  Alpine  lakes  of  which  the 
most  important  are  the  Grundel-see,  the  T5plitz-see,  and  the 
Leopoldsteiner-see.  There  is  a  mean  annual  difference  of  about 
g"  F.  between  the  north-west  and  the  south-east.  The  best 
known  mineral  springs  are  the  alkaline  wrings  of  Rohitsch 
and  Gleichenberg,  the  brine  springs  of  Aussee,  and  the  thermal 
springs  of  Tuffer,  Neuhaus  and  Tobelbad. 

In  spite  of  the  irregular  ^ture  of  the  surface,  but  little  of  the 
soil  can  be  called  improductive.  Of  its  total  area  47-49%  is 
covered  with  fine  forests.  About  19%  is  arable  land,  12% 
pastures,  5*60%  meadows,  while  1*06%  is  occupied  by  gardens 
and  I '4%  by  vineyards  which  produce  wine  of  a  good  quality. 
Cattle-rearing  has  taken  a  great  development  and  also  dairy- 
farming  in  the  Alpine  fashion.  A  good  race  of  horses  is  bred  in 
the  valley  of  the  Enns,  while  poultry-rearing  and  bee-keeping 
are  carried  on  in  the  south.  Fish  and  game  are  also  plentiful. 
The  great  wealth  of  Styria,  however,  lies  underground.  Its 
extensive  iron  mines,  mostly  at  Erzberg,  which  were  worked 
during  the  Roman  period,  yield  nearly  half  of  the  total  produc- 
tion of  iron  in  Austria.  The  principal  foimdries  are  at  Eisenerz, 
Vordemberg,  Trofaiach,  Hiefiau,  Zeltweg  and  Neuberg.  Next 
in  importance  comes  the  mining  of  brown  coal,  which  has  also 
been  carried  on  for  a  long  time.  The  richest  coalfields  are 
situated  near  Leoben,  near  Voitsberg  ^od  Koflach,  near  Eibis- 
wald  and  Wies,  and  round  Trifail,  TUffer  and  Hrastnig.  Its 
other  mineral  resources  include  graphite,  copper,  zinc,  lead,  salt, 
alum,  potter's  clay,  marble  and  good  mill  and  building  stones. 
Iron-foundries,  machine-shops  and  manufactures  of  various 
kinds  of  iron  and  steel  goods  are  very  numerous.    A  special 


branch  is  the  making  of  scythes  avd  sickles  which  are  exported 
in  large  quantities.  Among  its  other  industrial  products  are 
glass,  paper,  cement,  cotton  goods,  chemicals  and  gunpowder. 
Linen-weaving  is  a  household  industry. 

The  population  of  Styria  in  1900  was  1,356,058,  which  is 
equivalent  to  156  inhabitants  per  square  mile.  This  proportion 
is  considerably  above  the  rate  in  the  other  mountainous  regions 
of  Austria.  Neariy  all  (98*74%),  profess  the  Roman  Catholic 
faith  and  are  under  the  bishops  of  Seckau  and  of  Lavant.  The 
Protestants  number  only  a  little  over  13,000,  while  there  are 
about  2500  Jews.  Two-thirds  of  the  inhabitants  are  Germans; 
the  remainder,  chiefly  found  in  the  valleys  of  the  Drave  and  Save, 
are  Slavs  (Slovenes).  At  the  head  of  the  educational  institutions 
of  the  province  stands  the  university  of  Graz.  The  local  Diet, 
of  which  the  two  Roman  Catholic  bishops  and  the  rector  of  the 
university  of  Graz  are  members  ex  officio,  is  composed  of  63 
members,  while  Styria  sends  27  deputies  to  the  Reichsrat  at 
Vienna.  For  administrative  purposes^  the  province  is  divided 
into  21  districts  and  4  towns  with  autonomous  municipalities, 
namely  Graz  (pop.  138,370),  the  capital,  Cilli  (6743),  Marburg 
(24,501)  and  Pettau  (4227).  Other  important  places  are  Leoben 
(10,204),  Brack  on  the  Mur  (7527),  Mariazell  (1263),  Miirzzu- 
schlag  (4S56),  Eisenerz  (6494),  Vordemberg  (3x11),  Judenburg 
(490X),  Trifail  (xo,85i),  Eggenberg  (957^),  DonawiU  (x3,o93)> 
Kdfladi  (3345)  and  Voitsberg  (33  2  x). 

In  the  Roman  period  Styria,  which  even  thus  eariy  was  famed 
for  its  iron  and  steel,  was  inhabited  by  the  Celtic  Taurisci,  and 
divided  geographically  between  Noricum  alid  Pannonia.  Subse- 
quently it  was  successively  occupied  or  traversed  by  Visigoths, 
Huns,  Ostrogoths,  Langobardi,  Franks  and  Avars.  Towards 
the  end  of  the  6th  century  the  last-named  began  to  give  way  to 
the  Slavs,  who  ultimately  made  themselves  masters  of  the  entire 
district.  Styria  was  included  in  the  conquests  of  Charlemagne, 
and  was  henceforth  comprised  in  the  German  marks  erected 
against  the  Avar  and  the  Slav.  At  first  the  identity  of  Styria 
is  lost  in  the  great  duchy  of  Carinthia,  corresponding  more  or  less 
closely  to  the  Upper  Carinthian  mark.  This  duchy,  however,- 
afterwards  fell  to  pieces,  and  a  distinct  mark  of  Styria  was  recog- 
nized, taking  its  name  from  the  margrave  Ottacar  of  Steier  (1056). 
A  century  or  so  later  it  was  created  a  duchy.  In  x  192  the  duchy 
of  Styria  came  by  inheritance  to  the  house  of  Austria,  and  from 
that  time  it  shared  the  fortunes  of  Upper  and  Lower  Austria, 
passing  like  them  to  the  Habsburgs  in  X282.  The  Protestant 
Reformation  met  an  early  tod  general  welcome  in  Styria,  but 
the  dukes  took  the  most  stringent  measures  to  stamp  it  out, 
offering  their  subjects  recantation  or  expatriation  as  the  only 
alternatives.  At  least  30,000  Protestants  preferred  exile,  and 
it  was  not  till  the  edict  of  tolerance  of  X78X  granted  by  Joseph  II. 
that  reh'gious  liberty  was  recognized. 

See  Die  Osterreichisck-unMrische  Monarckie  in  Wort  wd  Bild, 
vol.  vii.  (24  vols.,  Wicn,  1885-1902);  A.  von  Muchar,  Cexhickie 
des  Hertortums  Steiermark  (8  vols.,  Graz,  1844-1867).  It  treats  the 
history  tiU  i,5S8.  F.  M.  Mayer,  Geschickle  der  Steiermark  mii  beson^ 
derer  RUcksicki  avf  das  KvUurUben  (Graz,  X898);  J.  von  Zahn, 
Styriaca  (Graz,  1894-1896). 

8TYR0LENE,  CcH»-CH:CHt,  also  known  .as  phenylethylene 
or  vinylbenzene,  an  aromatic  hydrocarbon  found  to  the  extent  of 
X  to  4%  in  storax;  it  also  occurs  with  crude  xylene  in  coal  tar 
fractions.  It  may  be  obtained  from  storax  by  distillation  with 
water,  and  synthetically  by  heating  clnnamic  add  with  lime,  by 
the  actiori  of  aluminium  chloride  on  a  mixture  of  vinyl  bromide 
and  benzene,  by  removing  the  elements  of  hydrobromic  acid  from 
bromethylbenzene  by  means  of  alcoholic  potash,  or,  best,  by 
treating  /S-bromhydrodimamic  acid  with  soda,  when  it  yields 
styrolene,  carbon  dioxide  and  hydrobromic  acid.  It  also  results 
on  condensing  acetylene,  and  on  reducing  phenylacetylene  by 
zinc  dust  and  acetic  add.  It  is  a  dear,  strongly  refractive  liquid, 
which  has  a  pleasant  odour;  it  boils  at  144**  and  has  a  spedfic 
gravity  of  0*925  at  o*.  Styrolene  is  oxidized  by  nitric  or  chromic 
acids  to  benzoic  add;  reduaion  gives  ethylbenzene;  hydrochloric 
and  hydrobromic  adds  3rield  a-haloid  ethylbenzenes,  €.g. 
C«H|CHa*CHt;  whilst  chlorine  and  bromine  give  o^-dihaloid 
ethylbenzenes,  €,g.  CACHaCHsCL 
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Sn%.  \o  Ct«k  mythology,  ■  livei  which  flowed 
nund  (be  world  of  the  dead.    In  the  Iliad  it  ii  thi 
of  the  underworld;  In  the  Odyssfy  it  is  coupled  with  Cocyluft 
and  Pyriphlegtthon,  which  flow  into  the  chief  river  Achen 
Hesod  uyl  that  Styi  wai  a  dauglilcr  of  OceiD,  and  thai,  wl 
Zeus  summoned  the  goda  (o  Olympiu  to  help  bim  to  fight  i 
Tilani,  Styi  wai  (he  hiit  to  come  and  her  chDdcca  with  h 
beace  ai  a  reward  Zeui  ordained  that  tfae  most  solemD  oath 
Ihe  goda  ahould  be  by  her  and  that  ber  (bildmi  (Emulatli 
Victory,  Power  and  Force)  shoiOd  alwsyi  live  with  him.    Again, 
Hesiod  lelli  lu  th&t  if  any  god,  alter  pouring  a  libation    '    ' 
water  of  Styi,  forswort  himseU,  he  had  to  lie  in  a  tianci 
year  without  tpesking  or  breathing,  and  that  for  nine  yean 
watdi  he  wu  ududed  from  the  society  of  the  gods.   In  hii 
timea  Ihc  Sty!  wu  identified  with  a  lofty  watcriall  near  Konscria 
in  Arcadia.    Pauuoiai  {viii.  17, 6]  describes  the  clifl  over  which 
the  water  f<dtl  »  the  highest  he  had 
tall  is  Ihe  bichcM  Id  Greece.   The  anci 
poisonous,  and  thought  that  it  posses 
or  dissolving  vcaiels  of  every  material,  with  the  exception  ol  Ibe 
hoof  of  a  horse  or  a  mide.     Considering  tbeundoubtcd  impoit^nce 
attached  by  the  ancients  to  an  oath  by  Ihe  water  of  tfae  Styi 
(cf.  Herodotus  vi,  74),  and  the  luppoied  fatal  result  of  breaking 
it,  it  is  probable  that  drinking  the  water  originally  formed  a 
necessary  part  of  the  oath,  sad  that  we  have  to  da  with  Ihe 
tradition  of  an  indent  poison  ordeal,  cDmrnon  amongst  barbarous 
peoples  (for  the  geography  and  timllar  cetttnoni«  see  Fnier's 
Pauianias,  iv.,  pp.  150-155).    The  people  hi  (be  neighbourhood, 
who  call  it  Mavro  NeT«  (the  Black  Water),  atDl  think  (hat  it  is 
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all  winds.     For  tnturie*  Ibe  ihiff  prat  of  the  a 
n,  Suakin  has  been  since  roo6  to  some  extent  p 
'^    Port  Sudan  (f.B-),  a  harbour  36  m,  to  the  Donh. 

■     '— le  and  govemmeol  offices  pttienl  inii ■---•- 

.  and  Ibe  prindpd  bouses  ire  of  white  c 
bi|^.    The  mosques  lie  not  rerawkable.     Tlie  n 

:  town  is  surrounded  by  a  high  conl  will,  buill  in  iS&s  to 

dervish  iiucks.    About  a  mile  biqvnd  is  1  line  of  oaia 

forts.   The  climate  is  very  hot,  damp  and  unhealthy,  aod  in  the 

months  the  govemment  heidquatim  are  rmoved  to 

Erkowit  35  m.  west  of  Suikin,  on  a  plateau  jooo  ft.  above  the  iia. 

Suikin  is  leu  conveniently  situated  than  aome  na^tbouriag 

pnnts  (e.g.  Port  Sudan)  for  the  trade  with  the  Nik  VaSey.   The 

'  '  and  the  harbour  indilferciit;  yet  Ibe  srtlk- 

,  as  at  Massawa,  traden  were  picmmabty 

attncted  by  Ibe  advantages  of  an  island  silt  whicb  piotntid 

'  Arabs  of  the  tns  inland.    The 

iddli  igci  to  the  Beja  Uj.), 

btu  Ibe  trading  pUct*  seem  lo  have  been  always  in  the  haiidi  of 

forelgDen  liDce  Ptolemiis  Tberon  was  estahUihed  by  Ptolemy 

Fhihide^us  loc  inurcourse  with  the  elephant  hunicn.    Afts 

of  Mahommedanism  many  Arabs  setlled  on  Ihe  coait 

[cd  with  the  heathen  Beja,  whose  rule  of  ifin*Wip  u] 

)n  in  the  female  line  helped  to  give  the  chikircD  cl 

miied  marriages  a  leading  position  (Makrizi,  KkUai,  L  jm  s^-i 

islated  in  Burckhardl's  Trmdi  in  flubia,  app.  iiL).    Thus 

jjo  Ibn  Batula  found  a  son  of  Ihe  amir  of  Mecca  icigning  in 

says  that  Ibe  chief  inhabitanta  were  DOminil  Uoalemi  and 
were  called  Hadarib.  The  amir  aS  Ihe  Hidvib  was  stiU  um- 
reign  of  Ihe  mainland  at  Ihe  time  of  J.  L.  Burckhaidt's  visit 
(1814),  though  the  island  had  an  aga  appointed  by  the  Turkisb 
pasha  of  Jidda.  Iliepiacewasseiudin  iji/by  IbeTurksnoder 
Selim  Ibe  Great,  but  Turiiish  control  did  not  eitend  inland. 
Mehemel  Ali  afler  the  conquest  of  the  Sudan  leased  Suakin  fron 
Turkey.  This  lease  lapsed  with  the  pasha's  death,  but  in  lUs 
IsmailPasharcacquiredlheponlorEgypt.    T^th 


lo-illbi 


■UAKIH,  01  Sawakih,  a  sesport  af  tl 
on  Ibe  west  side  aS  the  Red  Sea  in  19"  ' 
(190s),  io,s«),    Suikin  stands  on  a  cotall 
Ibe  suburb  of  B-Kef  do  the  mainlind 
viaduct.    Access  is  gained  to  the  hsrboui 


nglo-EgyptilD  Sudan 


id  complelely .  sbelleKd 


:  the  slave  trade  Sual 


.ipoil  , 


the  place  of  embaitatioi  for  Sudan  pilgrims  (0 
Mecca.  LegitimBIe  commerce,  rapidly  grtnving  before  ibe  revolt 
of  the  mahdi  (i88i),was  greatly  ciipfied  during  the  continuUKe 
ol  the  dervish  power,  though  the  town  itself  never  fell  into  Iheir 
bands.  Alter  the  fall  of  the  khalifa  trade  revived,  the  imporu 
in  i&gq  being  valued  at  £iSo,ooo,  as  against  £170.000  in  iSto. 
In  i|]o6  the  figiftei  were:  importa,  £314,0001  eipons.  iiiijooa. 
Pearl  fishing  is  an  important  indultiy  and  cUton  ii  cvltlvUed  ill 
Ibe  neighbourhood. 

Suakin  was  the  headquitters  of  the  Egyptian  and  British 
troops  operating  in  Ihe  eastern  Sudan  against  the  dervishes  under 
Osmao  Dlgna  (see  Egypt,  Uililwy  OptraUttu,  liti,  leq.). 
When  these  operations  were  begun  a  project  foi  linking  Soikin 
10  Berber  by  railway,  first  proposed  during  Ilmail'a  vicetoyalty, 
was  revived  and  1  few  miles  of  rails  were  laid  in  1184.  Then 
the  Sudan  wis  abandoned  and  the  railway  remained  in  (beyance 
unlll  1905-1^,  when  the  line  was  at  length  builL  The  railway 
has  a  terminus  at  Suakin,  but  Fort  Sudan  was  (bosen  u  Ihe 
principal  entrepil  of  the  commerce  carried  by  tbe  railway.  Nat- 
withstanding  the  rivalry  of  its  newly  crested  ndgbbour,  tbe  trade 
of  Suikin  continued  to  devck^  Tbe  port  is  coBsected  by 
submarine  cables  with  Suez  and  Aden  and  with  Jidda,  whicb 
lies  loo  m.  noith-east  on  the  o^iosits  CMSl  d  Ibe  Red  Se« 
{see  SuDtK,  I  Anilo-Eiyplian). 

EUARDI,  BABTOLOHIIEO  (c.  I455-<.  'Sii).  Italian  painta 
and  architect,  frequently  called  Bramanlino,  was  bom  in  Kilan, 
the  son  of  Alberto  Suardi.  He  eiecuted  1  number  of  painlings 
containing  porliaits  of  celebrated  personagei  for  tbe  Vatican. 
In  ijoS  he  was  engaged  in  Rome.  Bramanle  d'Urbino  lau^ 
Braoiantino  archileclure,  and  the  pupil  laiisted  tbe  mailer  i> 
the  eiecution  of  Ihe  inlenor  of  the  church  of  San  Salin>,  Milan. 
In  1535  Biamanlino  was  appointed  architect  to  tbe  court  by 
Duke  Frinds  {If.)  Sfora,  and  his  lid  as  sn  en^neei  in  th* 
defcBce  o!  Uilin  brought  him  a  multitude  of  Rwtids. 
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Butobmmeo  Suardi  has  been  mttcb  confused  with  a  certain 
Branmntino  da  Milano,  of  whom  Vaaari  makes  frequent  and 
specific  mention  in  hit  life  of  Piero  della  Francesca,  his  obser- 
vations on  Benvenuto  Garofalo  and  Girolamo  da  Carpi,  and  his 
Efe  of  Jacopo  Sanaovino.  The  Bramantino  of  Vasari,  if  he 
existed  at  all,  worked  for  Pope  Nicolas  V.  between  1450  and 

1455- 
8IXARBZ,  FRANCISOO  (i  548-161 7),  Spanish  theologian  and 

philosopher,  was  bom  at  Granada  on  the  5th  of  January  1548, 
and  educated  at  Salamanca.    Influenced  by  the  Jesuit  John 
Ramirez  he  entered  the  Society  of  Jesus  in  i564»  and  after 
teaching  philosophy  at  Segovia,  taught  theology  at  Valladolid, 
at  Alc^,  at  Salamanca,  and  at  Rome  successively.     After 
taking  his  doctorate  at  Evora,  he  was  named  by  Philip  II. 
principal  professor  of  theology  at  G>imbra.   Suarec  may  be  con- 
sidered almost  the  last  eminent  representative  of  scholasticism. 
In  philosophical  doctrine  he  adhered  to  a  moderate  Thomism. 
On  the  question  of  universals  he  endeavoured  to  steer  a 
middle  course  between  the  pantheistically  inclined  realism  of 
Duns  Scotus  and  the  extreme  nominalism  of  William  of  Occam. 
The  only  veritable  and  real  unity  in  the  world  of  existences  is 
the  individual;  to  assert  that  the  universal  exists  separately 
ex  parte  rH  would  be  to  reduce  individuals  to  mere  accidents 
of  one  indivisible  form.    Suaiez  maintains  that,  though  the 
humanity  of  Socrates  does  not  differ  from  that  of  Plato,  yet 
they  do  not  constitute  rtaliUt  one  and  the  same  humanity;  there 
are  as  many  "  formal  unities  "  (in  this  case,  humanities)  as  there 
are  individuals,  and  these  individuals  do  not  constitutes  factual, 
but  only  an  essential  or  ideal  unity  ("  ita  ut  plura  individua, 
quae  dicuntur  esse  ejusdem  naturae,  non  sint  unum  quid  vera 
entitate*  quae  sit  in  rebus,  sed  solum  fundamentaliter  vel  per 
intellectum  ").    The  formal  unity,  however,  is  not  an  arbitrary 
creation  of  the  mind,  but  exists  "in  natura  rei  ante  omnem 
operationem  intellectus."    In  theology,  Suarez  attached  himself 
to  the  doctrine  of  Luis  Molina,  the  celebrated  Jesxiit  professor  of 
Evora.    Molina  tried  to  reconcile  the  doctrine  of  predestination 
with  the  freedom  of  the  human  will  by  saying  that  the  pre- 
destination is  consequent  upon  God's  foreknowledge  of  the  free 
determination  of  man's  will,  which  is  therefore  in  no  way  affected 
by  the  fact  of  such  predestination.    Suarez  endeavoured  to 
reconcile  this  view  with  the  more  orthodox  doctrines  of  the 
efficacy  of  grace  and  spedal  election,  maintaining  that,  though  all 
share  in  an  absolutely  sufficient  grace,  there  is  granted  to  the 
elect  a  grace  which  is  so  adapted  to  their  peculiar  dispositions 
and  circumstances  that  they  infallibly,  though  at  the  same  time 
quite  freely»  yield  themselves  to  its  influence.   This  mediatizing 
system  was  known  by  the  name  of  "  congniism."    Suarez  is 
probably  more  important,  however,  as  a  philosophical  jurist  than 
as  a  theologian  or  metaphysician.     In  his  extensive  woiic 
TracUUus  i«  UgUms  ae  deo  legidatore  (reprinted,  London,  1679) 
he  is  to  some  extent  the  precursor  of  Grotius  and  Samuel  Pufen- 
dorf.    Though  his  method  is  throughout  scholastic,  he  covers 
the  same  ground,  and  Grotius  speaks  of  him  in  terms  of  high 
respect.    The  fundamental  position  of  the  work  is  that  all 
k^dative  as  well  as  all  paternal  power  is  derived  from  God, 
and  that  the  authority  of  every  law  resolves  itself  into  His. 
Suarez  refutes  the  patriarchal  Uieory  of  government  and  the 
divine  right  of  kings  founded  upon  it— doctrines  popular  at  that 
time  in  England  and  to  some  extent  on  the  Continent.    Power 
by  its  very  nature  belongs  to  no  one  man  but  to  a  multitude 
of  men;  and  the  reason  is  obvious,  since  all  men  are  bom  equal. 
It  has  been  pointed  out  that  this  accords  well  with  the  Jesuit 
policy  of  depreciating  the  royal  while  rxalting  the  papal  preroga- 
tive.   But  Suarez  is  much  more  moderate  on  this  point  than  a 
writer  like  Mariana^  approximating  to  the  modem  view  of  the 
rights  of  ruler  and  ruled.    In  16x3,  at  the  instigation  of  Pope 
Paul  V ,  Suarez  wrote  a  treatise  dedicated  to  the  Christian  princes 
of  Europe,  entitled  Defensio  catkolicae  fidei  contra  anglicanae 
uctM  erroru.    This  was  directed  against  the  oath  of  allegiance 
which  James  I.  exacted  fpm  his  subjects.    James  caused  it  to 
be  burned  by  the  common  hangman,  and  forbade  its  perusal 
under  the  severest  penalties,  complaining  bitterly  at  the  same 


time  to  Philip  m.  that  he  should  harbour  in  his  dominions  a 
declared  enemy  of  the  throne  and  majesty  of  kings.  Suarez  lived 
a  very  humble  and  simple  life.  He  died  after  a  few  days'  illness 
on  the  35th  of  September  1617  at  Lisbon. 

The  collected  works  of  Suarez  Imvc  been  printed  at  Mainz  and 
Lyons  (1630).  at  Venice  (17^10-1751),  at  Benncon  (1856-1862)  and 
in  the  collection  of  the  Abbe  Migne.  His  life  has  been  written  by 
Deachamps  {Vita  Ft.  SuansH^  Perpignan.  167 1).  The  chief  modern 
authorities  are  K.  Werner's  Frans  Snara  u,  die  Scholasiik  der 
Uixten  Jakrkmderte  (Regensburg,  1861),  and  Stfickl's  Ceickkhto 
der  Pkilosopkte  dee  MiUeUtUere^  UE  643  aeq. 

SUBIACO  (anc.  SiMaqueHm)^  a  town  of  Italy,  in  the  province 
of  Rome,  from  which  it  is  47  m.  E.  by  rail,  picturesquely  situated 
on  the  right  bank  of  the  Anio,  1339  ft.  above  sea-level.  Pop. 
(1901),  7076  (town),  8003  (commune).  It  has  ironworks  and 
paper-mills.  Sublaqueum  was  so  called  from  its  position  under 
the  three  artificial  lakes  constmcted  in  the  gorge  of  the  Anio 
in  connexion  with  the  aqueduct  of  the  Anio  Novus,  which  had 
its  intake  at  the  lower  end  of  the  lowest  of  them  (the  Simbmina 
stagna  of  Tadtus).  On  the  banks  of  this  lake  Nero  constructed 
a  villa,  in  the  remains  of  which  was  found  the  beautiful  head- 
less statue  of  a  youth  kneeling,  now  in  the  Museo  delle  Terme 
at  Rome.  There  is  no  mention  of  the  villa  after  Nero's  time. 
The  lakes  gradually  ceased  to  exist  owing  to  the  action  of  the 
Anio,  the  last  dam  being  washed  away  in  1305.  In  494  St 
Benedict  retired  to  this  spot,  then  already  deserted,  and  took  up 
his  abode  as  a  hermit  in  a  cave  (Sacro  Speco)  above  the  lakes  of 
the  Anio.  In  505,  probably,  he  founded  the  first  of  his  twelve 
monasteries,  completing  their  number  between  510  and  529, 
when  he  went  to  Cassino.  The  chronicles  state  that  the  principal 
monastery  was  devastated  by -the  Lombards  in  601,  and  rebuilt 
in  705;  but  there  is  little  foundation  for  these  statements.  The 
first  authentic  document  that  we  have  is  the  mention  in  the 
Liber  potUiJicolis  of  the  gift  of  vestments  by  Leo  IV.  (847-855) 
to  the  monastery  of  S.  Silvester, 'S.  Benedict  and  S.  Scholastica, 
and  to  the  chuich  of  SS.  C^osmas  and  Damian.  The  former  is 
probably  that  at  the  Saoo  Speco.  The  monastery  was  confirmed 
in  its  possessions  by  Pope  Gregory  I.^  and  his  successors,  and 
had  by  the  loth  century  very  considerable  landed  properties 
with  feudal  jurisdiction  enumerated  in  several  doomients,  t^e 
first  dating  from^9a6,  and  an  inscription  of  1052  (cL  Xegesto 
sublacense^  Rome,'z89x).  The  church  dedicated  to  S.  Scholastica, 
S.  Benedict's  sister,  was  erected  in  981,  acoordhig  to  an  inscrip- 
tion belongixig  to  a  later  date,  but  cafved  upon  a  slab  decorated 
with  reliefs  of  the  end  of  the  8th,  or  the  beginning  of  the  9th, 
century. 

In  1053  the  church  was  restored  and  a  campanile  built,  which 
still  exists;  and  in  the  middle  of  the  13th  century  the  church  was 
rebuilt  in  the  (Gothic  style.  Other  buildings  grew  up  round  it; 
the  cloister  on  the  right  is  a  fine  Romanesque  arcaded  court  with 
twisted  columns  and  mosaics,  the  south  side  of  which  was  con- 
stmcted by  Lorenzo,  the  first  of  the  family  of  the  Cosmati,  early 
in  the  13th  century,  while  the  other  three  sides  are  due  to  his 
son  Jacopo  and  tr  Jacopo's  sons  Luca  and  Jacopo,  who  worked 
here  in  the  time  of  the  abbot  Lando  (x  337-1 243).  The  irregular 
atrium  in  front  of  the  church  is  probably  contemporary  with  its 
reconstruction  in  the  Gothic  style  about  1374,  while  the  outer 
court  dates  from  the  end  of  the  x6th  century.  The  church,  with 
the  exception  of  the  campanile,  was  modernized  in  X77k-^X777* 
The  right  of  the  monks  to  elect  their  own  abbot,  who  had  by  that 
time  obtained  a  position  of  great  importance,  was  cancelled  in 
1388,  and  in  X455  ^  abbot  was  suspended,  and  the  administra- 
tion handed  over  to  the  Spanish  cardinal,  Giovanni  Torquemada. 
For  the. whole  of  the  x6th  century  it  was  in  the  hands  of  the 
Colonna  family,  who  were  commendatories  of  it.  During  the 
X7th  century,  the  Barberini  held  it,  but  in  1753  Benedict  XIV. 
separated  the  spiritual  and  temporal  dominions,  pladng  the 
latter  under  officials  directly  dq)endent  on  the  papacy.  The 
commendatories  were  as  a  rule  cardinals.  As  regards  monastic 
discipline,  the  abbey  had  since  15x4  been  subject  to  the  mle  of 
Monte  Cassino,  and  it  was  only  in  1872  that  it  regained  from 

'    *  The  bull  of  596  attributed  to  him  is,  however,  nowrecogntzed 
at  apocryphal. 
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Pius  IX.  its  independence  and  became  an  autonomous  congre- 
gation. Arnold  Pannartz  and*G>nrad  Schweinheim,  two  Gennan 
ecclesiastics,  set  up  bexe  tbe  first  printing  press  in  Italy,  issuing 
an  edition  of  Donatus  (1465),  followed  by  one  of  Cittro  (1465) 
and  of  Lactantius  (1465).  Copies  of  the  Lactantius,  of  the  Augus- 
tine of  1467,  which  was  probably  printed  not  here  but  in  Rome, 
whither  the  printers  migrated  in  that  year,  and  of  other  rare 
incunahula  are  still  preserved  here.  Still  more  interesting 
IS  the  monastery  of  the  Sacro  Speco,  higher  up  the  hill,  dating, 
it  would  seem,  from  the  9th  century,  though  little  earUer 
than  the  13th  remains.  The  Grotta  dei  Paston  contains  some 
frescoes  of  the  9th  century,  while  the  Sacro  Speco,  or  cave  of 
St  Benedict,  contains  frescoes  of  the  ijlh,  and  so  does  the  lower 
church,  the  latter  having  been  decorated  in  the  first  twenty  years 
of  the  13th  century,  and  in  part  repainted  in  the  latter  half  of 
the  same  century  by  an  otherwise  unknown  master  Conxolus. 
The  upper  church  contains  scenes  from  the  life  of  Christ  by  an 
unknown  Siencse  master  of  the  end  of  the  14th  century,  to  whom 
is  also  attributable  a  remarkable  fresco  of  the  triumph  of  death, 
on  the  stairs  from  the  tower  church  to  the  Cappella  dei  Pastori, 
and  some  15th-century  work,  and  in  the  chapel  of  S.  Gregory  a 
remarkable  portrait  of  St  Francis  of  Assisi  (who  was  perhaps 
here  in  131^),  probably  painted  before  x a 38,  as  it  lacks  the  haJo 
and  the  stigmata.  The  whole  group  of  buildings  is  constructed 
against  the  rocky  sides  of  tbe  gorge,  part  of  it  on  massive  sub- 
structions. The  town  contains  various  buildings  constructed  by 
Pius  VL,  who  as  cardinal  was  commendatory  abbot  of  Subiaco. 
It  is  crowned  by  a  medieval  castle  constructed  originally  by 
Gregory  VII. 

See  P.  Ei^idi,  G.  Giovannoni,  F.  Hermanin,  V.  Fedcrici,  7  Monas- 
leri  di  Subiaco  (Rome,  1904);  A.  Colasanti,  V Anient  (Bcreamo, 
1906).  (T.  As.) 

SUBINFEUDATION,  m  English  law,  the  practice  by  which 
tenants,  holding  land  under  the  king  or  other  superior  lord, 
carved  out  in  their  turn  by  subletting  or  alienating  a  part  of 
their  lands  new  and  distinct  tenures.  The  tenants  were  termed 
"  mesne-lords,"  with  regard  to  thqse  holding  from  them,  the 
immediate  tenant  being  tenant  in  capite.  The  lowest  tenant  of 
all  was  the  freeholder,  or,  as  he  was  sometimes  termed  tenant 
paravail.  The  Crown,  who  in  theory  owned  all  lands,  was  lord 
paramount.^  The  great  lords  looked  with  dissatisfaction  on  the 
increase  of  such  subtenures.  Accordingly  in  1290  a  statute  was 
passed,  Quia  emptores,  which  allowed  the  tenant  to  alienate 
whenever  he  pleased,  but  the  alienee  or  person  to  whom  he 
granted  was  to  hold  the  land  not  of  the  alienor  but  of  the  same 
immediate  lord,  and  by  the  same  services  as  the  alienor  held  it 
before.    (See  further,  Manor.) 

SUBJECTIVISM,  a  philosophical  term,  applied  in  general 
to  all  theories  which  lay  stress  on  the  purely  mental  sides  of 
experience  opposed  to  objectivism.  In  the  narrowest  sense 
subjectivism  goes  to  the  logical  extreme  of  denying  that  mind 
can  know  objects  at  all  (cf.  Solipsism).  The  doctrine  originates 
in  the  fact  that  the  most  elementary  psychic' phenomena  pre- 
suppose in  addition  to  the  data  of  the  senses  (which  as  such  are 
momentary)  a  combining  action  of  the  mind.  (See  Ioealisu.) 

8UBLEYRAS,  PIERRE  (1699-1749),  French  painter,  was  born 
at  Vth  (Card)  in  1699.  He  left  France  for  Italy  in  1728,  having 
carried  off  the  grand  pHx.  He  there  painted  for  the  Canons  of 
Asti  "  Christ's  Visit  to  the  House  of  Simon  the  Pharisee " 
(Louvre,  engraved  by  Subleyras  himself),  a  large  work,  which 
made  his  reputation  and  procured  his  admission  into  the  Academy/ 
of  St  Luke.  Cardinal  Valenti  Gonzaga  next  obtained  for  him 
the  order  for  "  Saint  Basil  and  the  Emperor  Valens  "  (small 
study  in  Louvre),  which  was  executed  in  mosaic  for  St  Peter's. 
Benedict  XIV.  and  all  the  princes  of  Rome  sat  to  him,  and  the 
pope  himself  commanded  two  great  paintings — the  "  Marriage 
of  St  Catherine  "  and  the  "  Ecstasy  of  St  Camilla  "—which  he 
placed  in  his  private  apartments.  Subleyras  shows  greater 
individuality  in  his  curious  genre  pictures,  which  he  produced 
in  considerable  number  (Louvre).     In  his  illustrations  of  La 

'  Paramount  and  paravail  are  derived  from  the  Latin  ad  monlem 
and  advaUem,  signifying  the  highest  and  lowest,  respccuvely. 


Fontaine  and  Boocacdo  his  true  relatioo  to  the 
comes  out;  and  his  drawings  from  nature  are  often  aHmirahif 
(see  one  of  a  man  draped  m  a  heavy  cloak  in  the  British  Museum). 
Exhausted  by  overwork.  Subleyras  tried  a  change  to  Napks» 
but  returned  to  Rome  at  the  end  of  a  few  months  to  die 
(May  a8,  1749)  His  wife,  the  celebrated  miniature  painter, 
Mana  Felice  Tibaldi,  was  sister  to  the  wife  of  Tr€molliixe. 

SUBUHB  (Lat  suUtmis,  exalted),  in  aesthetics,  a  term  apphed 
to  the  quality  of  transcendant  greatness,  whether  phjrsical.  nml, 
intellectual  or  artistic  It  is  specially  used  for  a  greatness  with 
which  nothmg  else  can  be  compared  and  which  is  beyond  all 
possibihty  of  calculauon  or  measurement.  PssrchokgkaHy 
the  effect  of  the  perception  of  the  sublime  is  a  feeling  of  awe  or 
helplessness.  The  first  study  of  the  value  of  tbe  sublime  is  the 
treatise  ascribed  to  Longinus  (9.9),  On  the  Sublime  (stiktly 
Uifli  C^ovt)  Burke  and  Rant  both  investigated  the  subject 
(cf  Burke's  Essay  on  the  Sublime  and  Beauiiful,  1756)  and  both 
distinguished  the  sublime  from  the  beautiful.  Later  wiiteci 
tend  to  include  the  sublime  in  the  beautiful  (see  Aesthetics). 

SUBUMINAL  SELF.  The  phrase  "subliminal  scU/'  which 
is  one  that  has  figured  largely  of  recent  years  in  divifsskms  at 
the  problems  of  "  Psychical  Research,"  owes  its  wide  cuirtscy 
to  the  writings  of  F.  W.  H.  Myers,  especially  to  his  pc»thttmoas 
work  Human  Personality  and  its  survival  of  Bodily  Death  It 
is  used  in  a  wider,  looser  sense  and  a  narrower,  stricter  sense, 
which  two  senses  are  often  confused  in  a  way  very  detri- 
mental to  clear  thinking.  In  the  stricter  usage  the  phrase 
implies  the  peculiar  conception  of  human  personality  expounded 
at  great  length  and  with  a  wealth  of  learning  and  eloquence  by 
Myers;  it  stands  for  an  hypothesis  which  seemed  to  its  autter  to 
bring  aknost  all  the  strange  facts  he  and  his  associates  observed^ 
as  well  as  many  alleged  facts  whose  reality  still  remains  in  dis- 
pute, under  one  scheme  of  explanation  and  to  bring  them  aho 
into  intelligible  relation  with  the  body  of  generally  aoxpted 
scientific  principles.  But  the  phrase  "  Subliminal  Self  "  is  now 
often  used  by  those  who  do  not  fully  accept  Myers's  hypothesis^ 
as  a  convenient  heading  to  which  to  refer  all  the  facts  of  many 
different  kinds  that  seem  to  imply  subconscious  or  onconadous 
mental  operations.  This  article  is  only  concerned  to  npmtnd 
the  meaning  of  the  phrase  as  it  was  employed  by  Myers,  and 
it  is  much  to  be  wished  that  it  should  only  be  used  in  this 
stricter  sense. 

In  the  speculations  of  Schopenhauer  and  of  Eduaid  von 
Hartmann,  the  "  Unconscious  "  played  a  great  part  as  a  meta- 
physical principle  explanatory  of  the  phenomena  of  the  life  and 
mmd  of  both  men  and  animals.  But  with  these  exceptions,  the 
philosophers  and  psychologists  of  the  19th  century  showed  them- 
selves in  the  main  reluctant  to  admit  the  propriety  of  any  con- 
ception of  unconscious  or  subconscious  mental  states  or  opera- 
tions. The  predominant  tendency  was  to  regard  as  the  issue  of 
"  automatic  "  nervous  action  or  of  "  unconscious  cerebration  " 
whatever  bodily  movements  seemed  to  take  place  independently 
of  the  consciousness  and  volition  of  the  subject,  even  if  th(»e 
movements  seemed  to  be  of  an  intelligent  and  purposeful 
character.  This  attitude  towards  the  subconscious  is  stiB 
maintained  by  some  of  the  more  strictly  orthodox  sde&tists; 
but  it  is  now  very  widely  accepted  that  we  must  recognise  in 
some  sense  the  reality  of  subconsciousness  or  of  sttbliminal 
psychical  process.  The  conception  of  a  limen  (threshold)  of 
consciousness,  separating  subconscious  or  subliminal  psychical 
.process  from  supraliminal  or  conscious  psychical  process, 
figured  prominently  in' the  works  of  G.  T.  Fechner,  the  father 
of  psycho-physics,  and  by  him  was  made  widely  familiar. 
Fedmer  sought  to  prove  that  a  sensory  stimulus  too  feeble  to 
affect  consciousness  produces  nevertheless  a  psychical  effect 
which  remains  below  tbe  threshold  of  consciousness,  and  he  tried 
to  show  ground  for  believing  in  the  existence  of  a  vast  realm  of 
such  subliminal  psychical  processes.  But  his  arguments,  founded 
though  they  were  on  epoch-making  experiments,  have  failed 
to  carry  conviction;  and  it  is  in  the  main  on  other  grounds 
than  those  adduced  by  Fechner  that  the  reality  of  modes  of 
mental,  operation  which  may  properly  be  called  suboonsdoua  or 
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roMimiiuI  is  now  genenDy  admitted.  During  the  last  quarter 
of  the  iQtb  and  the  opening  years  of  the  20th  century,  there  has 
been  accumulated  a  mass  of  observations  which  suffices,  in  the 
opinion  of  many  of  those  best  qualified  to  judge,  to  establish  the 
reality  of  processes  which  express  themselves  in  purposeful 
actions  and  which  bear  all  the  maiiu  from  which  we  are  accus- 
tomed to  infer  conscious  cognition  and  volition,  but  of  which 
nevertheless  the  subject  or  normal  personality  has  no  knowledge 
or  awareness  other  than  such  as  may  be  shared  by  any  second 
person  observing  his  actions. 

Among  the  commonest  and  most  striking  of  such  manifesta- 
tions is  the  "  automatic  writing  "  which  a  considerable  pn^rtion 
of  normal  persons  are  capable  of  producing.  A  person  who  has 
this  power  may  sit  absorbed  in  reading  or  in  conversation,  while 
his  hand  produces  written  words  or  sentences,  of  which  he  knows 
nothing  until  he  afterwards  reads  them.  The  matter  so  written 
varies  in  different  cases  from  illegibly  scrawled  fragments  of 
words  and  sentences  to  long,  connected,  sometimes  eloquent, 
frequently  more  or  less  dramatic,  disquisitions.  In  some 
cases  the  "automatically"  writing  hand  can  be  induced  to 
make  intelligible  replies  to  questions  whispered  or  otherwise  put 
to  the  subject  in  such  a  way  as  not  to  draw  his  attention  from 
some  other  object  or  topic  with  which  it  seems  to  be  fully 
occupied.  In  some  cases  the  matter  so  written  states  facts 
previously  known  to  the  subject  but  which  he  is  unable  to 
recollect  by  «iy  voluntary  effort.  And.ip  rare  cases  the 
matter  written  seems  to  imply  knowledge  or  capacities  which 
the  subject  was  not  believed  to  possess  either  by  himself 
or  by  his  friends.  Other  actions,  including  connected  speech, 
may  be  produced  in  a  similar  fashion,  and  in  the  last  case 
the  subject  hears  and  understands  the  words  uttered  from  his 
own  mouth  in  the  same  way  only  as  those  from-^he  mouth 
of  another  person.  **  Table-tilting,"  "  planchette-writing,"  and 
the  various  similar  modes  of  spelling  out  by  the  aid  of  a 
code  intelligible  replies  to  qu^tions,  which  have  long  been 
current  in  spiritistic  circles  and  which,  by  those  who  practise 
them,  are  often  regarded  as  the  operations  of  disembodied 
intelligences,  seem  to  belong  to  the  same  dass  oi  process. 
In  extreme  cases  the  manifestations  of  such  subconscious  or 
(better)  co-conscious  operations  are  so  frequent,  exhibit  so 
much  continuity  and  express  so  clearly  in  train  of  thought,  pur- 
pose and  memory,  that  they  compd  us  to  infer  an  organized 
personality  of  which  they  are  the  expression;  such  are  the  cases 
of  double  or  multiple  consciousness  or  personidity.  Very  similar 
manifestations  of  a  "  co-consciousness  "  may  be  produced  in  a 
considerable  proportion  of  apparently  normal  persons  by  means 
of  post-hypnotic  suggestion;  as  when  suggestions  are  made  during 
hypnosis,  itfhich  afterwards  the  subject  carries  out  without  being 
aware  of  the  actions,  or  of  the  signals  in  response  to  which  he  acts, 
and  without  any  awareness  or  remembrance  of  the  nature  of  the 
suggestions  made  to  him.  The  more  sober-minded  of  the  investi- 
gators of  these  phenomena  have  sought  to  display  all  such  cases 
as  instances  of  division  of  the  normii  personidity,  and  as  expli- 
cable by  the  principle  of  cerebral  dissociation  (see  HvPNonsu) ; 
the  more  adventurous,  concentrating  their  attention  on  the 
more  extreme  instances,  regard  all  such  manifestations  as  in- 
stances of  the  possession  and  control  (partial  or  complete)  of  the 
oiganism  of  one  person  by  the  spirit  or  soul  of  another,  generally 
a  deceased  person.  Myers's  hypothesis  of  the  subliminal  self 
was  a  brilliant  attempt  to  follow  a  middle  way  in  the  explanation 
of  these  strange  cases,  to  reconcile  the  two  kinds  of  explanation 
with  one  another,  and  at  the  same  time  to  bring  into  line  with 
these  other  alleged  facts  of  perplexing  character,  especially 
veridical  hallucinations  (q.v.)^  various  types  of  communication 
at  a  distance  (see  TELEPATHY)>and  all  the  more  striking  instances 
of  the  operation  of  suggestion  and  of  hypnosis,  including  the 
exaltation  of  the  powers  of  the  senses,  of  the  memory  and  of 
control  over  the  organic  processes. 

Myers  conceived  the  soul  of  man  as  capable  of  existing 
independently  of  the  body  in  some  super-terrestrial  or  extra- 
terrene  realm.  He  regarded  our  normal  mental  life  as  only 
a  voy  partial  expression  ol  the  C!4>adties  of  the  soul,  so  much 


only  as  can  manifest  itself  throngih  the  hmnaii  brain.  He 
regarded  the  brain  as  still  at  a  comparatively  early  stage  of  its 
evolution  as  an  instrument  through  which  the  soul  operates  in 
the'material  world.  So  much  of  the  life  of  the  soul  as  fails  to 
find  expression  in  our  conscious  and  organic  life  through  its 
interactions  with  this  very  inadequate  material  mechanism  re- 
mains beneath  the  threshold  of  consciousness  and  is  said  to 
constitute  the  subliminal  self.  The  subliminal  self  as  thus  con- 
ceived would  be, better  described  as  the  subliminal  part  of  the 
self,  a  part  which  surpasses  the  supraliminal  or  normal  conscious 
self  to  an  indefinitely  great  degree  as  regards  its  range  of  psychical 
faculties.  It  was  further  conceived  as  being  in  touch  with  a 
realm  of  psychical  forces  froin  idiich  it  is  able  to  draw  supplies 
of  energy  which  it  infuses  into  the  organism,  normally  in  h'mited 
quantities,  but,  in  exceptionally  favourable  circumstances,  in 
great  floods,  which  for  the  time  being  raise  the  mental  operations 
and  the  powers  of  the  mind  over  the  body  to  an  abnormally 
high  levd. 

It  is  a  leading  feattire  of  this  protean  conception,  that  many  of 
the  abnormal  mental  manifestations  that  have  commonly  been 
regarded  as  symptoms  of  mental  or  qervous  disease  or  degenera- 
tion are  by  its  aid  brought  into  line  with  mental  processes  that 
are  by  common  consent  of  an  untisually  high  type,  the  intuitions , 
of  genius,  the  outbursts  of  inq>ired  poesy,  the  emotiofial  fervour 
or  the  ecstasy  that  carries  the  martyr  triumphantly  throu^ 
the  severest  trials,  the  enthusiasm  that  enables  the  himnan 
organism  to  carry  through  incredible  labours.  Myers's  hypothesis 
thus  boldly  inverts  the  dominant  view,  which  sees  in  aH  depar- 
tures from  the  normal  symptoms  of  weakness  and  degeneracy 
and  which  seeks  to  bring  genius -and  ecstasy  down  to  the  level  of 
madness  and  hysteria;  the  hypothesis  of  the  subliminal  self  seeks 
'to  level  up,  rather  than  to  level  down,  and  to  display  many  of 
these  departures  from  normal  mental  life  as  being  of  the  same 
nature  as  t)ie  operations  of  genius,  as  being,  in  common  with 
these,  uprushes  of  the  subliminal  self,  which  temporarily  acquires 
a  more  complete  control  of  the  organism  and  therefore  ad^eves 
at  such  times  a  more  complete  expression  of  its  powers.  And 
these  rare  di^lays  of  subliminal  capacities  are  held  to  foreshadow 
the  further  course  of  mental  evolution,  to  afford  us  a  glimpse  of 
the  higher  plane  on  which  the  mind  of  man  may  habitually  and 
normiJly  live,  if  further  evolution  of  the  nervous  system  shall 
render  it  a  less  inadequate  medium  for  the  exercise  of  the 
spiritual.  :faculties  and  for  the  influx  of  the  psychical  energies 
which  at  present,  owing  to  its  imperfections,  ar»  for  the  most 
part  latent  or  coiifined  to  the  subliminal-self. 

This  bold -and  far-reaching  hypothesis' has  not  up  to  the 
present  time  been  accepted  by  any  considerable  number  of  pro- 
fessional psychologists,  though  its  author's  great  literary  power 
has  secured  for -him  a  respectful  hearing.  The  comparative 
indifference  shown  to  it  by  the  scientific  and  philosophiod  world 
must  be  ascribed  to  considerations  of  two  kinds.  In  the  first 
place,  it  is  rightly  felt  that  a  very  large  proportion  of  the  alleged 
facts  which  it  is  designed  to  explain  are  not  yet  supported  by 
evidence  of  such  a  nature  as  warrants  an  unreserved  acceptance 
of  them.  Secondly,  even  if  further  investigatiqns  of  the  type 
of  those  carried  on  by  the  Society  for  Psychical  Researeh  should 
prove  Myccs*s  belief  in  the  reality  of  all  or  most  of  these  facts  to 
have  been  well-founded,  there  will  remain  difficulties  and  weak- 
nesses intrinsic  to  the  hypothesis,  which  at  present  seem  very 
serious.  In  addition  to  all  the  great  difficulties  that  must  attach 
to  any  conception  of  human  personah'ty  as  a  spiritual  entity 
capable  of  existing  independently  of  the  body,  Myers's  conception 
raises  many  difficulties  peculiar  to  itself,  the  chief  of  which  may 
be  briefly  indicated.  First,  the  conception  of  the  relation  of 
the  sublinunal  to  the  normal  or  supraliminal  self  is  in  Myers's 
presentation  extremely  vacillating  and  uncertain,  and  it  is 
probably  radically  incapable  of  definition  and  consistency 
Secondly,  two  alleged  supernormal  phenomena,  to  the  eitablish- 
ment  of  which  "  psychical  research  "  has  been  devoted  most 
energetically  and  (in  the  view  of  many  of  the  workers)  with  the 
greatest  success,  and  which  from  every  point  of  view  are  the 
most  important  and  interesting,  are  supemoimal  communications 
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between  the  living  (telepathy)  and  communication  bet?reen  the 
dead  and  the  living.  Now,  if  either  or  both  of  these  modes  of 
communication  should  eventually  prove  to  be  facts  of  nature, 
neither  will  need  the  hypothesis  of  the  subliminal  self  for  its 
explanation.  StKh  evidence  as  we  have  of  the  latter  kind  of 
communication  is  almost  wholly  of  the  form  of  messages  written 
or  spoken  by  entranced  persons  (see  Tsance)  which  claim  to  be 
sent  by  the  souls  of  the  dead  to  friends  still  living,  and  these 
messages  (if  they  are  what  they  claim  to  be)  imply,  and  were  held 
by  Myers  himself  to  imply,  possession  or  control  of  the  brain 
of  the  living  medium  by  the  soul  of  the  dead  who  transmits  the 
message.  Both  phcsiomena  need,  then,  for  their  expUnation 
only  the  two  great  assumptions— first,  that  the  soul  is  an  entity 
capable  of  disembodied  existence;  second,  that  in  its  psycho- 
physical interactions  any  soul  is  not  strictly  confined  to  inter- 
action with  one  particular  brsin. 

The  third  great  difficulty  b  of  an  emotional  order.  All  the 
hiborious  research  whose  results  Myers  has  sou^t  to  harmonize 
by  means  of  his  conception  of  the  "  subliminal  self "  has  been 


initiated  and  lustsinfd  by  the  desire  of  proving  the  oontiimed 
existence  of  the  human  personality  after  the  death  of  the  body. 
But,  if  Myers's  doctrine  is  true,  that  which  survivea  the  death  of 
the  body  is  not  the  normal  sdf-oonsdous  penonality  of  a  nun 
such  a*  is  known  and  valued  by  his  friends,  but  a  penonality  of 
which  this  normal  personality  is  but  a  stunted  dittorted  frag- 
ment; and  it  would  therefore  seem  that  according  to  this  doctrine 
death  must  involve  so  great  a  transformation  that  sach  slight 
continuity  as  obtains  must  be  insufficient  to  yidd  the  fw^'rnn] 
satisfaction  demanded.  The  hypothesis  would  thus  seem  to 
destroy  in  great  measure  the  value  otf  the  belief  which  it  seeks  to 
justify  and  establish. 


See  F.  W.  H.  Myers,  Humam  PersanaiUy  amd  Us  Switoi  tf  Btith 
Dtath  (itt  edn  London.  1003:  snd  ed..  abridnd  and  edited  by  1-  n. 
Myers.  Lombn,  1907);  Morton  Prince.  The  Dissocialiom  «/•  Ptrmm- 


alUy  (London,  1906) ;  j.  Jastrow,  The  Snbcomuioms  (Loodoa,  1906). 
See  also  many  paperi  J>y  various  hands  in  PrMmdm^s  «[  At  S^dttj 
for  Psycktcal  Resiarek,  especially  w  part  xlvL,  voL  xvni^  aad  the 
literature  referred  to  under  Tbakcb.  (W.  McD.) 


END  OP  TWBNTT-nPTB  VOLUIIB 


U 


ST  a.  a,  MMHRLUV  a  lOMS  OOMFAMT.  CnCAOO 
,    Tat    J.    r.    TATUT    COMTAin.    NEW    TOBK, 

a.  a.  oomn&uv  *  som  oo«rAinr,  caiCAOO*. 


3  2044  038  447  108 


